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1. Ilesin ocBOEHUS AUCHMUILIMHBI

OIl ummeer cBoeil 1eNbI0 MOATOTOBKY OakajaBpoB Ml HayyHOW paboTel B obOiacTu
MH(OPMALIMOHHBIX TEXHOJOTUN MyTeM Pa3BUTUS Y CTYJEHTOB JIMYHOCTHBIX Ka4ecTB M (POPMUPOBAHUS
0o0meKynbTypHbIX U mpodeccuoHanbHbix KommeTeHnui B 01.03.01 Maremaruka (Maremaruka,
ITOPUTMBI U aHAIM3 JaHHBIX) B 5 cemectpe. Llens npenoaaBanusi — 03HaAKOMUTh CTYACHTOB C 3aJja4aMu
U METOJaMH CHMBOJIBHBIX BBIYHCICHHN, B 00BEME MOCTATOUYHOM ISl YCHEIIHOTO MPAKTHYECKOTO
UCIIOJIb30BAaHUsl TOJyUYEHHBIX 3HAHUM B JanbHelmel paboTe MO CHENUANbHOCTH, a TaKke s
CaMOCTOSATEJIBHOIO U3YYE€HHsI COOTBETCTBYIOIECH HAYYHOU JIMTEPATYPBI.

2. MecTo nmucuumjinHb B cTpykType OIl

JucuuninHa OTHOCUTCS K BapUAaTUBHOM 4YacTW o00pa3oBaTENbHOM MPOrPaMMBbl,  SIBISETCS
JTUCIUIIITMHOM 10 BBIOODY.

[Ipu ocBoeHUU ITUCIHUIUIMHBI (OPMUPYIOTCS CIEAYIOIINE KOMIIETEHIIMM B COOTBETCTBHH C
®I'OC BO no ganHOMY HalpaBJIEHUIO [TOATOTOBKHU:

a) obmenpodeccuonansusie (OIIK):

[1K-1: CiocoOGeH mpuUMEHSTh B HAYYHO-HCCIIEI0BATEILCKOM IEATEIILHOCTH 3HaHUS B 00JacTh
HPUKJIAJHON MaTeMaTUKHU U (WJIK) HH(POPMAIIMOHHBIX TEXHOJIOT MM

J51st OCBOCHHUSI JAHHOW JUCIUIUIMHBI 00yUYarOIIUNACS TOJIKCH:

3HaTh: OCHOBHBIC MOHATHUSA, (DAKTHI MATEMATHYECKOTO aHAIM3a U JIMHCHHOW aareOphl.

YMeTh: TPUMEHSATH IS PEIICHUS pPA3JIMYHBIX 3a/1ad OCHOBHBIC IOHSTHS, (DAKTHI, 3aKOHBHI,
KOHIENIIMM M METOAbl €CTeCTBEHHBIX HAyK, MaTeMaTHKd, (yHAaMeHTalIbHOW WHGOPMATUKU U
WH()OPMAIIMOHHBIX TEXHOJIOTHMH.

Bnagets crnenyrommuMu IUCIUILUIMHAMU .

dyHIaMeHTallbHas anredpa

JuckperHas MaremMaThka

MareMaTU4eCKUM aHaIu3

3. [InanupyemMsble pe3yJbTaThl 00y4eHHS MO TUCHUILINHE

3.1. Komnerenuuu, popMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET TUCIHUILINHA

3HaHME OCHOBHBIE IOJIOKEHMSI M KOHIENIMM B 00JacTH NpOrpaMMHUpPOBAHUS, aApPXUTEKTYpPY
A3BIKOB IPOTPAaMMUPOBAaHUS, TEOPUU KOMMYHUKAIINH, 3HAHWE OCHOBHYIO TEPMHHOJIOTHIO.

YMCHI/IG aHaJ'II/ISI/IpOBaTI: TUITIOBBIC SI3BIKU HpOFpaMMI/IpOBaHI/ISI, COCTaBJIATH nporpaMMm.

Branenue mpakTHYeCKUM ONBITOM PEIICHUs 3a/lady aHalli3a, WHTErPAllMM Pa3IM4YHBIX THUIIOB
IPOrpaMMHOTr0 oOecreueHus!, aHajIu3a TUIIOB KOMMYHHUKaIUH.

3HaHUE METOJ0B TEOPUH aJITOPUTMOB, METOAbl CUCTEMHOTO U MPUKIIAHOTO MPOrpaMMHUPOBAHUS,
OCHOBHBIC TTOJIOKCHHUS U KOHICIIIIUU B O6.]'IaCTI/I MaTEeMaTU4YCCKUX, I/IH(bOpMaIII/IOHHI)IX U UMUTAITUOHHBIX
MOJICIICH.

YMeHue COOTHOCHTH 3HaHUS B 0OOJACTH MPOrpPaMMHUPOBAHHUS, HUHTEPHPETALUIO MPOUYUTAHHOTO,
OTIPEICNIATh U CO3/1aBaTh HH(POPMAIIMOHHBIE PeCypChl TI00aIbHBIX CeTell, 00pa30BaTeTbHOrO KOHTEHTA,
CPEJICTB TECTUPOBAHUSI CHCTEM.

[Tony4eHne MpakTHYECKOTO OIbITa MPUMEHEHUS pa3pabOTKU MPOrPaMMHOTO O0eCTIeUeHUsI.

CnocoOHOCTh K pa3pa60TI<e AITOPUTMHUYCCKUX U ITPOTrPaMMHBIX peI_HCHI/Iﬁ B 00JIACTH CHCTEMHOI'O
U IMPUKJIAAHOI'O IIpOorpaMMHUpPOBaHUsA, MATEMATHYCCKUX, I/IH(l)OpMaHI/IOHHI)IX N UMHUTAIIMOHHBIX Moz(eneﬁ,
CO3JaHHUIO I/IH(I)OpMaI_II/IOHHLIX pPeCypcCoB r100aIbHBIX ceTeﬁ, O6p330BaTCHBHOFO KOHTCHTA, NPUKIIaJHBIX
0a3 JaHHBIX, TECTOB U CPCACTB TCCTHPOBAHUA CUCTEM U CPCACTB Ha COOTBCTCTBUEC CTaHAAPTAM M
HCXOOHBIM Tpe6OBaHI/I$IM.
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CriocoOHOCTh pemiaTh CTaHJApTHBIE 3a7auyd NPOQECCHOHATIBHOM MAEATENbHOCTH Ha OCHOBE
UHPOPMALIMOHHOM W OuOiaMorpaduueckoil  KyJIbTypel C  IPUMEHEHHEM  HH(OPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH U C y4€TOM OCHOBHBIX TpeOOBaHUI MH(OPMALIMOHHON 0€30IacHOCTH

CriocoOHOCTD UCTIONB30BaTh COBPEMEHHBIE HHCTPYMEHTAIBHBIE U BBIYUCIUTEIBHBIE CPEJICTBA.

CriocoOGHOCTb pa3pabaTbIBaTh U peai30BbIBATh MPOLIECCH! KU3HEHHOTO LIMKJIA HHPOPMALIMOHHBIX
CHCTEM, MPOrPaMMHOT0 OOECIEeUYeHHs, CEPBHCOB CHUCTEM HWH(POPMALMOHHBIX TEXHOJIOTHMH, a TaKxke
METO/bl U MEXaHMU3Mbl OLICHKM M aHaiu3a (PyHKIHMOHUPOBAHMS CPEACTB M CHCTEM HMH(OPMALMOHHBIX
TEXHOJIOTUH.

CriocoOHOCTh NPUMEHATh Ha INPAKTHUKE MEXIyHapOAHbIE U MpO(ecCHOHAIbHbIE CTaHIAPTHI
MH(POPMALIMOHHBIX TEXHOJIOTUH, COBPEMEHHBIC IMapaJurMbl U METOIOJOTMH, WHCTPYMEHTAJIbHBIE U
BBIYUCIIUTENbHbIE CPE/ICTBA.

3.2. IlepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO AMCUUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEeHHs (POPMUPYEeMBbIX KOMIIeTeHIH i

B pe3ynbrare 0CBOGHUS TUCIMITIIMHBI 00YYatoLUics JOIKEH:

3HaTh OCHOBHBIE CIIOCOOBI ¥ METO/Ibl aHAJIM3A JIaHHBIX, IPUMEHSAEMBIX AJITOPUTMAX.

VYMeThb: aHaU3UpPOBaTh JaHHbIX, OYMIIATh, KJIACTEPU30BaTh U 00pabaThIBaTh UX.

Bnanets: HaBblkaMu 00pabOTKU JaHHbIX.

4. O0beM U coiepKaHue TN CHUTITTHHBI
OO0BbeM IUCIMIUIMHBI COCTABISICT 4 3aueTHBIX eAuHUIbI (144 akageMUYecKHX 4acoB)

4.1. Conep:xkaHue AUCHUIUVIMHBI 1O pa3genam (TeMaM), COOTHECEHHOe C BHJIAMU U
TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 0OydaroLIerocs Mo IUCHUILUINHE
yKa3aH B yueOHOM IJIaHe 00pa30BaTeIbHOM MPOrpaMMBl.

Ne Bunpl 3anartuit, ux DopMBbI TEKYIIETO
o/ Paznensr (Tembl) e 00BEM (B ak.uacax, 1o KOHTPOJISL YCTIEBAEMOCTH (110
JIUCLUTUINHBI 3 O4HOM (opme 00yUeHusT) OYHOI opme 00yueHNsT)
=
8 3aHsaTus 3aHaTus .
TeKITHOH- ceMUHAp- @opMBbI MPOMEKYTOUHOU
HOT'O TUIIa CKOI'O THIIa aTTecTanuu
1. SI3pik ITutoH 5 12 12
2. AHann3 Ja”HHBIX Ha A3bIKe [IUTOH 5 12 12
3 SakmrounTenbHeId. [lonBeneHue wu 5 4 4
aHaan3 MTPOMEKYTOUHBIX
PE3YJIbTaTOB OCBOCHUS JIUCITUTUINHBI
HWroro 3a cemectp: 28 28 DK3aMeH
Hroro no gucnumnimHe: 28 28

4.2. Pa3BepHyTOe ONIMCAHUE COAEPKAHMA TUCHMILUIUHBI N0 pa3ienaM (TeMam)
Jlexuus 1. BBenenue B 06paboTky ganubIx. [Ipumeps! 3a1a4.

Jexuus 2. Beengenue B 361k [TuToH.
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Jlekuusi 3. ConepkaTenbHas W MaTeMaTH4ecKas [IOCTAHOBKA 3aja4yd  KiacCH(UKaIMU
(pacnio3HaBaHus 00pa3oB). Pacro3HaBaHue 00pa3oB ¢ yuuteneM u 0e3 yaurTess.

Jlekums 4. MaccuBbl U KOPTEXH.
Jlekums 5. ITaker NumPy
Jlekuus 6. ®ynkuuu Ha [Tutone.

Jlekuus 7. Knaccudukanuss u 0COOCHHOCTH TMPHU3HAKOB M KPUTEPHEB PACIO3HABAHHS 0Opa30B.
Pemaromue npaBuna ans pacrio3HaBaHus oOpa3oB. Knaccudukanus M 0COOCHHOCTH MPHU3HAKOB U
KpUTEpUEB paclio3HaBaHus oOpa3oB. Pemaromiue npasuia Juisi paclio3HaBaHUs 00pa3oB.

Jlekums 8. Knaccudukanuss METOJOB pacro3HaBaHHS 00pa3oB. JIeTEPMUHUCTCKHUE METOIbI
pacro3HaBaHMsl OOpa3oB: METOJA IOCTPOCHMSI STAJIOHOB, METOA JIPOOSIIMXCS ATATOHOB, METOJ
OMKalIIUX coceliel, METOJl MOTCHIHAIbHBIX (PYHKIUNA. CTaTUCTUYECKUE METO/bl PACIIO3HABAHUS

Jlexnus 9. Heiipon u ero oOydenue. HelipoceTeBbie MeTONIBI pactio3HaBaHus 00pa3oB. MeToauka
UCIIOJIb30BaHUSI HEHPOCETEBBIX METOJIOB KiacCU(UKALUH.

Jlekuus 7. IloaroroBka manubiXx. IlpeaBaputenbHas oOpabotka  gaHHbIX. Co3ngaHue
CTPYKTypbl M  00ydeHME  HEHpoHHOM  ceTH. JluarHocTuka oOOyYe€HHOM HEWPOHHON CeTH.
Pacnosnaroniye cucreMbl Ha OCHOBE MHOTOCIOMHBIX IEPCENTPOHOB. PacrosHaromme CUCTEMBbl Ha
OCHOBE HEHpPOHHBIX ceTed C paAualbHBIMM Oa3uCHBIMH (YHKUUAMU. BeposTHOCTHas HeHpoHHas
ceTb. OO0O0OILIEHHO-pErpecCHOHHas HeWpoHHas ceTb. llpedenbHble BO3MOXKHOCTH PaclO3HAIOIIUX
CHUCTEM Ha OCHOBE MCKYCCTBEHHBIX HEUPOHHBIX CETEH.

Jlexnusa 8. 3amaua perpeccun. Pemenne 3a1a4 Ha s3bike [TuToH.
Jlekums 9. Pemenue 3aau kinaccudukanuu Ha a3bike [Iuton

2. MeToau4yecKune yKa3aHHsl 110 MOATOTOBKE K 3aHATHSAM CEMHHAPCKOro THIA
2.1. IInanbl ¥ (MIKM) METOANYECKHE PEKOMEHAAIMU K CEMUHAPCKUM 3aHATHAM

3anaTue 1. BBengenwe B 00paboTky maHHbIX. [lpumepst 3amau. CopaeprkaTenbHas u
MaTeMaThyeckas MOCTaHOBKa 3a7add Kiaccudukanuu (pacrno3HaBanus o0pa3os) Ha [TuTone.

Ha sToMm 3ansaTHHN 00CyXIat0TCA TaKXKe TeMbI pedepaToB.

3ansTue 2. Benenue B sa3bIk [IuTOH.

3anstue 3. [Taker NumPy

3austue 4. Pemenue 3anay knaccudukamus Ha [Tutone. Pemarornue npasuia 1j1s pacro3HaBaHUS
00pa3oB.

3ansaTue 5. Pemenue 3aqau knaccudukanus Ha [Iutone.

3anstue 6. Helipon u ero ooyuenue Ha [lutone.

3ansarue 7. [Toaroroska maHueix Ha IluToHE.

3ansrue 8. 3anaya perpeccun. Pemenue 3a1a4 Ha si3pike [IuToH.

3anstue 9. Pemenne 3a1au xinaccudukanyy Ha si3pike [TutoH

5. O6pa3oBare/ibHbIE TEXHOJIOTHHI
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.HeKI_[I/II/I " MPAKTUYCCKHUE 3aHATUA

6. YueOHO-MeTOoIHUYeCKOE 0O0ecnieueHHe CaMOCTOSITeIbHOM PadoThl 00y4arOIIMXCs
1K, s13p1k [IUTOH U €r0 OKpyKEHUE

7. XapaKkTepuCTHKA OIEHOYHBIX CPEACTB /sl TEeKYylero KOHTPOJS YCIeBAeMOCTH M
NMPOMEKYTOUHOI aTTecTANMU 00YUYAIOIIMXCS M0 AUCHHUIJIMHE

KonTponbHble paboThl U HK3aMeH

8. YueOHO-MeTOIMYecKOe 1 HH(POPMANIMOHHOE o0ecniedeHne TUCIUTTUHBI

Pecypchl nHGOpMAIOHHO-TEIICKOMMYHUKAIIMOHHON ceTH «THTepHEeT»:

Cucrema »5IEKTPOHHOM TMOJAEPKKH oOpa3oBareiabHOro rmpouecca «Moil  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[TpodeccnonanbHbie 0a3bl JaHHBIX U HHOOPMAITHOHHO-CIIPABOYHBIE CHCTEMBI:

ObC «YHuBepcuteTckast OMOIMOTEKA OHJIAH

www.biblioclub.ru; http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-
universitetskaya-biblioteka

Dnextponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnsiii kartasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedyeHue: ormnepanuoHHas cuctema Microsoft Windows, maker odgucHBIX
nporpamm Microsoft Office u(unn) LibreOffice, untepuer-6paysep Yandex Browser. [TuToH.

9. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue T CIUTITHHBI

VY4eOHble ayAUTOPUU:

- JUIS TIPOBEJICHUS 3aHATUH JIGKIMOHHOTO THMA C KOMIUIEKTOM CHEIHATM3HUPOBAHHON Y4eOHOM
MeOen M TEXHHYECKUMH CpEACTBAaMH OOYYEHHs, CIYKallUMHU s TMPeloCTaBIeHUs Yy4eOHOM
uH(popMaluu O0IBIION ayAUTOPUH;

- 7 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTALMM, TEKYIIEro KOHTPOJI M
MIPOMEKYTOUYHOMW aTTECTAIlMH C KOMIUIEKTOM CHEIHaIN3UPOBAHHON Y4eOHON MeOenn U TeXHHYECKUMH
CpeAcTBaMu O0yYeHHS;

- 7S TPOBEACHUS 3aHATUH CEMHHAPCKOTO THIIA, KOHCYJBTAIlMH, TEKYIIErO0 KOHTPOJS W
IPOMEXYTOUHOW  aTTeCTallMd, BBINOJHEHHUS KYPCOBBIX paboT  (IPOEKTOB) C  KOMIUIEKTOM
CHECNMATM3UPOBAHHON y4eOHOH MeOenr ¥ TEXHHUYECKMMH CpeACTBaMU OOydeHHs (nocredHee
8b10Upaemcs npu HaIUYUY Kypcogoll pabomwl (npoexma) no oucyuniune).

JlaGopaTopusi, ocHaleHHas: 1a00paTOPHBIM 000PYI0BAHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsI.

[TomenieHne ansi CaMOCTOATENBHOM padOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIeIHAIN3HPOBAHHON
yueOHOIl MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» u
obecnieuenuneM gocrtyna B DUOC.

JleMoHCTpanoHHOE 000pYyJI0BaHUE W Y4eOHO-HAIIAJHBIE MOCOOUS JUIsl 3aHATHHA JIEKIIMOHHOTO
TUNa, 00eCTICYMBAIOIINE TEMATHUECKUE HILTIOCTPAIINH:
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ABTOpP(bI) padoyeii MporpaMMbl JUCHUIJIMHBI: K.(.-M.H. TOIIEHT Kadeapsl HHPOPMAITMOHHBIX
TEeXHOJIOTHH 1 npukiaaHoit matematuku C.M.Xamun

[Iporpamma paccMoTpeHa U yTBEpXKAeHa Ha 3acedaHuu Kadeapbl HHPOPMAITMOHHBIX TEXHOJIOTHMA
Y MPUKJIAJHON MAaTEMATHKH

«30» aBrycra 2024 r., nporokon Ne 1

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenaHus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBoaurens OI1 /

(moanuce)

[Tporpamma oGHOBIIEHA
IPOTOKOJI 3acenaHus Kadenpsr No OT « » 20 T
CornacoBaHo:

PykoBoaurens OI1 /

(moxmnuce)



