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1. Ilesam ocBOEHMSI AN CHMIIJIMHBI

OIl ummeer cBOeil WENpI0 MOATOTOBKY OakanaBpoB Uil HaydyHOH paboThl B 00jacTu
MH(GOPMALIMOHHBIX TEXHOJOTUI MyTeM Pa3BUTHUSl y CTYACHTOB JMYHOCTHBIX KauecTB U (hOPMUPOBAHUS
OOMIeKyNbTYpHBIX M mpodeccuoHanbHbIX KommneTenmuii B 01.04.01 Marematuka (MaremaTuka,
QITOPUTMBl M aHaW3 JAaHHBIX) BO 2 ceMmectpe. llenp mpemogaBaHusi — O3HAKOMHUTH CTYJIEHTOB C
3aJjadaMi ¥ METOJaMH CHUMBOJIbHBIX BBIYUCICHUH, B O0O0BEME [IOCTATOYHOM [UIsl YCIEIIHOTO
MPAKTUYECKOTO HCIOJB30BaHUSl TMOJyUYEHHBIX 3HAHUN B JalibHeiIIeld paboTe MO CHEelUalbHOCTH, a
TAKXe JIJI1 CAMOCTOSITETIbHOTO U3YUYEHHsI COOTBETCTBYIOLIEH HAYUHOM JINTEPATYPHI.

2. Mecto aucuunimnHbl B cTpykrype OIl

JlucuumniamHa OTHOCHUTCS K BapUaTHBHOW YacTH OOpa3oBaTENbHON MPOTPAMMBI,  SIBJISIETCS
JTUCIUILTAHON 110 BBIOOPY.

Jl1st oOcBOGHMS TaHHOM AUCITUTUTMHBI 00YYaIOITUNCS JTOJDKEH:

3HaTh: OCHOBHBIE MOHATHUS, (PAKThl MATEMATHYECKOTO aHAIN3A U JTUMHEHHOHN areOphi.

YMeTb: NPUMEHATH IS PEUICHUs Pa3IUYHBIX 3a7a4 OCHOBHBIC TOHATHSA, (DAKTBI, 3aKOHBI,
KOHIENIIMM ¥ METOJAbl ECTECTBEHHBIX HAyK, MaTreMaTukd, (yHIaMEHTAIbHOH WH(HOPMATUKUA U
MH()OPMAITMOHHBIX TEXHOJIOTHM.

Bnaners caeayrommuMu TUCUUTITAHAMU:

dyHmaMeHTanbHas anredpa

JluckperHas MaTeMaTHUKa

MareMaTHdeCcKHU aHaIn3

3. Ilnanupyembie pe3yJabTaThbl 00y4eHHsI M0 IUCIUNIMHE

3.1. Komnerenuuu, ¢GopMUPOBAHNIO KOTOPBIX CIOCOOCTBYET IMCHUILIAHA

[IK-1: CnocobeH mpUMEHSTh B HAyYHO-HCCIIENOBATEIBLCKOW NEATEeILHOCTH 3HAHUSA B 00IacTH
MIPUKIIAHOW MaTeMaTUKH U (MJIK) UH(GOPMAIIMOHHBIX TEXHOJIOTHIA

[IK-2: CnocobeH mnpoBOAWTh pabOTBl MO 00pabOTKE W aHAIM3Yy HAayYHO-TEXHUYECKOM
MHPOPMALIUU U PE3YyJIbTATOB UCCIIECIOBAHUM 110 OTIEIBHBIM pa3/ieiaM TeMbI

[1K-3: CiocobeH mpoBOauTh pabOThI IO TPOSKTUPOBAHUIO TTPOTPAMMHOTO 00eCTIeUeHUs

3HaHWE OCHOBHBIE IIOJIOKEHHS M KOHLENIMU B 0O0JAacTH NPOrpaMMHPOBAHMS, ApXUTEKTYPY
SI3BIKOB ITPOTPAMMUPOBAHMSI, TEOPUU KOMMYHHUKAIIUH, 3HAHUE OCHOBHYIO TEPMUHOJIOTHIO.

YMeHHEe aHaIU3UPOBATh TUIIOBBIE SI3BIKHA IPOTPAMMUPOBAHUS, COCTABIIATH IIPOrPAMMBI.

Bnagenue npakTHYEeCKHM OIBITOM pELIEHUS 3ajJad aHajiu3a, MHTETPAalUd Pa3jINYHBIX THUIIOB
IIPOTPaMMHOTO 0OecrieueH s, aHaJIn3a TUIIOB KOMMYHHUKALIUH.

3HaHUE METO/I0B TEOPUHU aJTOPUTMOB, METOJIbI CUCTEMHOTO U MPHUKJIAJHOTO MPOrpaMMHUPOBAHUS,
OCHOBHBIC ITOJIOKCHUA U KOHLICIIIINU B 06HaCTI/I MaTEMATUYCCKUX, PIH(bOpMaI_II/IOHHBIX 1 UMUTAIIUOHHBIX
MOJEIIEN.

YMeHre COOTHOCHTH 3HaHUSI B OOJIACTH NMPOrPaMMHUPOBAHMUS, MHTEPIPETALHUIO MPOUYUTAHHOTO,
OTIpEe/IETISATh U CO3/IaBaTh UH(OPMALIMOHHBIE PECYPCHI TJI00ANbHBIX CeTel, 00pa30BaTEIbHOIO KOHTEHTA,
CpCACTB TCCTUPOBAHUA CUCTCEM.

[TomydeHnue npakTUYECKOTO OIbITa MPUMEHEHUS pa3paboTKU MPOrpaMMHOT0 00ecrieYeHHs.

CrniocoGHOCTh K pa3paboTKe aNrOpUTMUYECKUX U MPOrPAMMHBIX PELIeHUI B 00JaCTH CUCTEMHOTO
Y TMPUKJIAJHOTO MPOTPAMMHPOBAHHSI, MATEMATHYECKUX, HHHOPMAITMOHHBIX M UMUTAIIHOHHBIX MOJICIEH,
CO3/1aHHI0 UH(POPMAIIMOHHBIX PECypCOB INI0OANBHBIX ceTell, 00pa30BaTeNbHOT0 KOHTEHTA, MPUKIIAIHbBIX
0a3 JaHHBIX, TECTOB U CPEACTB TECTUPOBAHHUS CHUCTEM U CpPEACTB Ha COOTBETCTBHE CTAaHIApTaM M
UCXOIHBIM TPEOOBAHUSIM.
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CriocoOHOCTh pemaTh CTaHAAPTHBIE 33Jaul IPOPECCHOHANBHOM JAEATEIbBHOCTH Ha OCHOBE
MHPOPMALIMOHHOM W OuOnHorpaguueckoil  KyJIbTypsl € TpPUMEHEHHEM  WH(POPMALUOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJOTHM U C y4eTOM OCHOBHBIX TpeOOBaHUI MH(OPMAIIMIOHHON 0€30I1aCHOCTH

CriocoOHOCTh UCTIONIB30BaTh COBPEMEHHBIE HHCTPYMEHTAIbHBIE U BBIYUCIUTEIbHBIE CPEICTBA.

CriocoOHOCTB pa3pabaThiBaTh U PEATM30BBIBATH POLECCHI )KU3HEHHOTO LIUKJIa MH()OPMAIIMOHHBIX
CHCTEM, MPOTPAMMHOTO OOECIIEYEeHHUs, CEPBHCOB CHUCTEM HH(POPMALMOHHBIX TEXHOJOTHH, a Tarxke
METOJbl U MEXaHW3MbI OLIEHKHM M aHaiuu3a (QyHKIMOHUPOBAHUS CPEACTB M CHCTEM HMH(POPMALMOHHBIX
TEXHOJIOTUM.

CriocoOHOCTh NPUMEHATh Ha MPaKTHKE MEXIyHapoAHblE U MPOQECCHOHAIbHBIE CTaHIAPTHI
MH(POPMALIMOHHBIX TEXHOJIOTUH, COBPEMEHHBIE MapaJurMbl W METOJOJOTMH, WHCTPYMEHTAJIbHBIE H
BBIUUCIIUTENIbHBIE CPE/ICTBA.

3.2. [lepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMS] IO AUCUHMILJIMHE, COOTHECEHHBIX C
HHANKATOPAMH J0CTHKeHUs] GOPMUPYeMbIX KOMIIETeHIH

B pesynbrate ocBOEHUS AUCHUIUIMHBI 00YUYaIOUTHIICs T0JIKEH:

3HaTh OCHOBHBIE CIIOCOOBI ¥ METO/IbI aHAIH3a JIAHHBIX, TPUMEHSEMBIX aJITOPUTMAX.

YMeTh: aHaNmu3UpOBaTh JaHHBIX, OUMIIATH, KIIACTEPU30BaTh U 00padaThIBaTh UX.

Brnanets: HaBpikamMu 00pabOTKU JaHHBIX.

4. O0beM U copep:kaHMe JUCUMIIITHHbBI
O0beM TUCHHILTUHBI COCTABIISET 5 3aueTHBIX enuHuIl (180 akageMHuecKux 9acoB)

4.1. Conep:xxaHue OUCHUILVIMHBI 10 Ppa3gejaM (TeMaM), COOTHECEHHOe ¢ BHIAMH H
TPYAOEMKOCTHI0 3aHAITHI J1eKIIMOHHO-CEMUHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOU pabOTBhI M CaMOCTOSITENILHON pabOThl 00YYaromerocs mo AUCIHUILINHE
yKa3aH B yueOHOM ITaHe 00pa30BaTEILHON MPOTPaMMBI.

Neo Buns! 3ansaTui, ux @OpMBI TEKYILETO
/i Paznensr (TeMbr) = 00BEM (B ak.gacax, 1o KOHTPOIISl YCIIEBAEMOCTH (110
JUCIUATUTAHBI 3 o4HOI1 popme 00ydeHus) 0uHOH popMme 0OyueHHs)
E 3ansTus 3aHsarus
o JIeKITHOH- cemmHap- ®DOpMBI IPOMENKYTOUHOM
HOT'O THUIIa CKOr'o TuIia arTecTalu
1. | S3pik ITuton 1 12 10
2. AHanu3 naHHbIX Ha s13bIke [IuToH 1 12 10
SakmrounTenbublii. lloaBeneHune u 1 12 12
aHaau3 MPOMEKYTOUHBIX
pe3yJABTATOB OCBOCHUS TUCIIUILIIUHBI
Hroro 3a cemectp: 36 32 DK3aMeH
Htoro o nucuuiuinge: 36 32

4.2. Pa3BepHyTO€ ONUCAHME COAEPKAHUA TUCHMILIMHBI 0 pa3ienam (TeMmam)

Jlexuus 1. Beaenne B 00paboTKy maHHbIX. [IpumMepsl 3a1ad.

Jexkmus 2. Beenenne B 351k [InTOH.

Jlekuusi 3. CoxmepkarenbHass ¥ MaTeMaTHuYecKas IIOCTAaHOBKA 3a/adll  KiaccU(UKAIUU
(pacmo3naBanusi 00pa3oB). Pacnmo3HaBanne 00pa3oB ¢ yuuTelIeM u 0e3 YIUTEIs.
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Jlexuusi 4. MaccuBbl U KOPTEXKHU.

Jleknus S. [Taker NumPy

Jlekuus 6. dynkuun Ha [Iutone.

Jlexknms 7. Kiaccudukanus 1 0COOEHHOCTH IMPHU3HAKOB M KPUTEPHEB paclo3HaBaHUsS 0OpPa3oB.
Pemaromume npaBuna ans pacno3HaBaHusi o0pa3oB. Knaccudukamuss M OCOOCHHOCTH TPHU3HAKOB U
KpUTEpUEB pacro3HaBaHus o0pa30B. Pemaromue mpaBuia sl pacrio3HaBaHUS 00Pa30B.

Jleknust 8. Knaccudukamuss MeTofoB pacro3HaBaHUs 00pa3oB. JleTepMUHUCTCKHE METOJIbI
pacmo3HaBaHHsl O0pa30B: METOJA IOCTPOCHHS OSTAJIOHOB, METOJA JIPOOSIIUXCS ITAJOHOB, METO
OMmKalIMX cocefiel, MEeTOJ] MOTeHIUANbHbIX (PyHKIM. CTaTUCTUYECKHE METOJBI pacliO3HABaHUS

Jlexuus 9. Heiipon u ero oOydyenne. HeiipocereBbie METOIBI pacro3HaBaHus 00pa3oB. Metoanka
UCIIOJIb30BAaHUSI HEMPOCETEBBIX METOJOB KJIacCU(UKALINU.

Jlekmmsa 7. IloaroroBka npanHbIX. IlpenBapurenbHas oOpaboTka gaHHbIX. Co3manue
CTPYKTYphl W  OOy4YeHHE€  HEHUpoHHOW  ceTH. JlmarHocTMka OOydYeHHON HEHPOHHOW CEeTH.
Pacno3Haronue cucteMbl Ha OCHOBE MHOIOCIIOMHBIX IEPCENTPOHOB. Pacmo3Haromme CHCTEMBI Ha
OCHOBE HEWPOHHBIX CeTeH C paauadbHBIMU O0a3uCHBIMU (GYHKIHUSIMH. BeposTHOcTHas HeWpoHHas
cetb. (OOOOIICHHO-PETPECCHOHHAs HEWpPOHHAass ceTh. lIpenenbHble BO3MOMXKHOCTH PACTIO3HAIOIINX
CHCTEM Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX CETEM.

Jleknmus 8. 3agaua perpeccun. Pemenne 3aiau Ha si3bike [IuToH.

Jlekmust 9. Pemmenne 3a1au knaccudukanuu Ha si3bike [Iuton

2. MeTonnueckune yKa3aHusi 110 MOATOTOBKe K 3aHATHSIM CEMHHAPCKOr0 THIA
2.1. Ilnanbl 1 (M1M) MeTOAMYECKHE PEKOMEHAAINH K CEMUHAPCKUM 3aHATHAM

3ansitne 1. Bpenennme B 00paboTky manubeix. [Ipumepst 3anmau. ConepxkaTtenbHas |
MaTeMaThyeckas TOCTaHOBKa 3a7add Kiaccudukanuu (pacrno3HaBanus oOpa3oB) Ha [TuTowre.

Ha »ToM 3aHsATHN 00CYKIAIOTCS TaKKe TEMBI pedepaToB.

3anaTue 2. Beenenue B 351K [IUTOH.

3ansarTue 3. [Taker NumPy

3ansTue 4. Pemmenne 3a1a4 knaccudukanus Ha [Tutone. Pemaromue npaBuia ajis pacro3HaBaHUs
o0pa3oB.

3ansTue 5. Pemenne 3a1au knaccudukanus Ha [Iutone.

3ansitue 6. Helipon u ero o0yuenue Ha [Tutone.

3anarue 7. IloaroroBka maHHbIX Ha [IuToHE.

3ansaTue 8. 3agaua perpeccun. Pemenne 3anau Ha s3b1ke [TuToH.

3ansTue 9. Pemenue 3a1a4 kinaccupuKamuy Ha 361

5. O0pa3oBaTeibHbIE TEXHOJIOTHU
.HGKI_II/II/I U MPAKTUYCCKUC 3aHATUA

6. YueOHO-MeTOAMUYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOI PadoThl 00y4aroIuXcs
1K, s13b1k [IUTOH U €ro oKpyXeHue

7. XapakTepuMCTHKA OLIEHOYHBIX CPeICTB /I TeKYyIero KOHTPOJsI YCIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTANNH 00y4AIOIIUXCS M0 AUCHUIIIHHE

KonTtpomnbHbie paboThl 1 S5K3aMeH

8. YueOHO-MeTOoAMYecKOe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIMHBI
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[Iporpammuoe obOecnedenue: omneparmoHHas cuctema Microsoft Windows, maker ogucHBIX
nporpamm Microsoft Office u(umm) LibreOffice, untepner-6pay3sep Yandex Browser. [TutoH.

9. MaTepuajibHO-TEXHUYECKOE o0ecnedyeHre JUCHMILTHHBI

VY4eOHble ayAUTOPHHU:

- IS MPOBEIEHUS 3aHATUN JIEKIIMOHHOTO TUIA C KOMIUIEKTOM CIEUaIN3UPOBAHHON y4eOHOM
MeOenmn W TEXHUYECKUMHU CpPEICTBaMU OOYYeHHUs, CIyXallUMU [UIsi TPEAOCTaBICHHUS Y4eOHOM
nH(popMaIuu OOJIBIION ayIUTOPUH;

- JUIS TPOBEINCHUS 3aHITHA CEMHUHAPCKOTO THIA, KOHCYJIbTAIMNA, TEKYIIEr0 KOHTPOIS W
MIPOMEXYTOUHOM aTTeCTallui C KOMIUIEKTOM CHEIHaTu3UPOBAHHON yueOHONW MeOenn U TeXHUYECKUMU
CpeAcTBaMU O00Yy4EHUS;

- JUIs TPOBEINEHUS 3aHATHA CEMUHAPCKOTO THIMA, KOHCYJIbTALUHA, TEKYILIEro KOHTPOJIS W
MPOMEXKYTOYHOM  aTTECTAallMH, BBIIOJHEHUS KypCOBBIX pabOT (IMPOEKTOB) C  KOMILUIEKTOM
CIEIUATM3UPOBAHHON y4eOHOM MeOenr M TEXHHYECKUMHU CpPEJICTBAaMH OOYy4YeHHUs (nocieouee
8bIOUpAEMCs NpU HATUYULU KYPCOBOL pabombl (npoekma) no OUCYuniune).

JlaGopaTopusi, ocHareHHasi 1a00paTOPHBIM 000PYIOBAaHUEM, KOMILJIEKTOM CITEIIHaTU3UPOBAHHON
yueOHOM MeOenN U TEXHUUECKUMH CPeICTBAaMH 00yUeHHS.

[Tomemenue s cCaMOCTOSITENIBHOW PaOOThI, OCHAIEHHOE KOMIUIEKTOM CHEIHaTU3UPOBAHHOMN
ydeOHOU MeOelr, KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOYEHHS K ceTH «WHTepHeT» U
obecrieuenneM noctyma B JUOC.

JleMOHCTpanMoOHHOE 00OpYyIOBaHUE W Yy4eOHO-HATIISIHBIC TMOCOOUS Ml 3aHSITHHA JIGKIIMOHHOTO
THMA, 00eCcTeYynBaloe TeMaTUYECKUE WILTIOCTPALINU:
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ABTOP(bI) paboyeii MporpaMMbl ITHCHUILUIHHBI: K.(].-M.H. J01IeHT Kadeapsl HHOOPMAITMOHHBIX
TEXHOJIOTMH 1 npukiiagHod Matematuku C.M. Xammx

[Iporpamma paccMoTpeHa M YTBEpKACHA Ha 3acelaHuH Kadeapbl HHPOPMALMOHHBIX TEXHOJIOTUI
Y IPUKJIAJHOW MaTEMaTUKU

«1» centsa6ps 2022 r., mporokon Ne 1

[IporpamMma oOHOBIIEHA

MIPOTOKOJ 3aceanus kadeapbr Ne 0T « » 20 1.
CormacoBaHo:
PykoBonutens OI1 / /

(TIOIITHCB) (Pamuus 1.0.)

[Iporpamma oOHOBIIEHA

IPOTOKOJ 3acenanust kadenpbr Ne OT « » 20 T
CornacosaHo:
PyxoBogurens OI1 / /

(moznuce) (®Pamuums K.0.)

[IporpamMma oOHOBIEHA

MPOTOKOJ 3aceanus kadeapor Ne 0T « » 20 1.
CornacoBaHo:

PykoBonutens OI1 / /

(mozrucs) (®ammims 11.0.)

(TIOAIHCE)
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