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1. llesan ocBOEHMSI AN CHMILTIMHBI

OIl ummeer cBOEil IeNbI0 TOATOTOBKY OakajgaBpoB [Uisi HaydyHOW paboTel B 00JacTH
MH(POPMALMOHHBIX TEXHOJOIMH IyTeM Pa3BUTHUSA y CTYAEHTOB JMYHOCTHBIX KauecTB M (POPMUPOBAHUS
OOIIeKyNIbTYpHBIX W mpodeccruoHanbHbIX KoMmreTeHmi B 01.03.01 Maremaruka (Maremaruka,
QITOPUTMBI U aHANIU3 JaHHBIX) B 5 cemecTpe. Llens npenogaBanus — 03HaAKOMUTB CTYACHTOB € 3aJauaMu
U METOJaMH CHMBOJIbHBIX BBIYMCIEHUIH, B 00BEME JOCTATOYHOM JMJIs YCIEUIHOIO MPAaKTHYECKOIO
UCTIO/Ib30BaHUsl TIOJIyYEHHBIX 3HAaHUM B JanpHedmedl paboTe MO CHEUUAJBHOCTH, a TaKKe s
CaMOCTOSITEJIBHOTO U3yYEHHsI COOTBETCTBYIOIIEH HAYYHOU JIUTEPATYPHI.

2. Mecto nucuuminnsl B ctpykrype OIl

JycuumirHa OTHOCHUTCSL K BapHMAaTUBHOW 4YacTW 0Opa30BaTENbHOM MporpaMmbl,  SIBJISETCA
JTUCITUTUIMHOM 10 BBIOOPY.

[Ipu ocBoeHUM AUCHUIUIUHBI (HOPMUPYIOTCS CIEAYIONIME KOMIETEHIUH B COOTBETCTBUU C
®I'OC BO no naHHOMY HalpaBJIEHUIO MTOATOTOBKHU:

a) oomenpodeccuonanpabie (OI1K):

[1K-1: CnocoGeH NpUMEHSATh B HAYYHO-HUCCIIEOBATEIILCKOM JIEATEIIbHOCTH 3HaHUS B 00JacTh
HPUKJIaJHOM MaTeMaTUKHU U (1K) HH(OPMAILIMOHHBIX TEXHOJIOT MM

st ocBOGHMSI TaHHOW JUCIUTUTMHBI 00YYaIOIIUNACS JTOJKEH:

3HaTh: OCHOBHBIEC MOHATHUS, (AKThl MATEMAaTHUYECKOIO aHAJIN3a U JTMHEHHOH anreOphl.

YMeTh: TPUMEHSTh JJs PEHICHHUS pPA3JIMYHBIX 3a7ad OCHOBHBIC TOHATHS, (AKThI, 3aKOHBI,
KOHIENIIMM M METOJAbl €CTECTBEHHBIX HAyK, MaTeMaTukd, (yHAaMeHTalbHOH WHGOPMATUKU U
WH(POPMAIMOHHBIX TEXHOIOTHI.

Brnazgerts cienyromumMu JUCUILUIMHAMU:

dynnameHTanbHasg anredpa

JluckpeTHast MmaTeMaTuKa

MaremaTnueckuii aHaJIn3

3. [liianupyemble pe3yJbTaThl 00yUeHUs M0 JUCHUILIMHE

3.1. Komnerenuuu, GopMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCIUIIINHA

3HaHUE OCHOBHBIE TOJIOKEHUS W KOHIEMIUH B OOJACTH MPOTPaAMMHUPOBAHUS, APXUTEKTYPY
A3BIKOB [TPOrPaMMHUPOBAHHUSI, TEOPUU KOMMYHUKAILIUU, 3HAHUE OCHOBHYIO TEPMHUHOJIOTHIO.

YMeHue aHaIM3UpOBATh TUIIOBbIE A3BIKU IIPOIPAMMUPOBAHMUS, COCTABIATH IPOTPAMMBI.

Brnagenue mnpakTHYeCKUM OIBITOM pEHIeHHs 3ajad aHajlnu3a, MHTErpaldd Pa3IUYHbIX THIIOB
IPOTPaMMHOTO 0OecreueH s, aHaJIN3a TUIIOB KOMMYHHKAIIUH.

3HaHHUE METOJ0B TEOPUH AITOPUTMOB, METOABI CUCTEMHOTO U MPHUKIAIHOTO IPOrpaMMHUPOBAHUS,
OCHOBHBIC ITOJIOKCHHSA U KOHICIIINUU B OGHaCTI/I MaTEMAaTHYCCKUX, I/IHq)OpMaLII/IOHHBIX 1 UMUTAIIUOHHBIX
MOJICIIEN.

YMeHHue COOTHOCUTH 3HAHHUS B 00JacTH NMPOrPaMMHPOBAHUS, WHTEPHPETALMIO MPOYUTAHHOTO,
OTpEeNIATh U CO3/1aBaTh MHPOPMAIIMOHHBIE PECYpChI INI00ATBHBIX ceTell, 00pa30oBaTeNbHOrO KOHTEHTA,
CpeACTB TCCTUPOBAHUSA CUCTCM.

[TosnydyeHne mpakTUUECKOroO OIbITa MPUMEHEHHS pa3pabOTKU MPOrPaMMHOT0 00eCIeueHusI.

CrocoOHOCTh K pa3paboTKe arOPUTMHUYECKUX W MPOrPaMMHBIX PEIICHUN B 00JIaCTH CUCTEMHOTO
U MPUKJIAJHOTO MPOTPAMMHPOBAHUS, MATEMATHUECKUX, HH(POPMAIIMOHHBIX U UMUTAIUOHHBIX MOJIENIECH,
CO3JIaHUI0 WH(POPMAIIMOHHBIX PECYPCOB TIIOOATBHBIX CETeH, 00pa30BaTEeIHbHOTO KOHTEHTA, IIPUKIIAIHBIX
0a3 MaHHBIX, TECTOB U CPEACTB TECTUPOBAHUS CHUCTEM U CPEICTB HAa COOTBETCTBHE CTaHIApTaM H
UCXOIHBIM TPEOOBAHUSIM.
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CrnocoOHOCTh pemaTh CTaHAAPTHBIE 337aYd NPOQPECCHOHATbHON MAEATENIbHOCTH Ha OCHOBE
UHPOPMALMOHHON W OuOnMOrpaduueckoil  KyJIbTypsl C TIpUMEHEHHEM  HH(OpPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U C y4eTOM OCHOBHBIX TpeOOBaHUI MH(OPMAIIMOHHON 0€30I1acCHOCTH

CrniocoOHOCTB UCTIONB30BaTh COBPEMEHHBIE HHCTPYMEHTAIBHBIE U BBIYUCIUTEIbHBIE CPEJICTBA.

CrnocoOHOCTB pa3pabaThiBaTh U PEATM30BBIBATH MPOLECCH! KU3HEHHOTO LIMKIIAa MH(POPMALMOHHBIX
CHCTEM, IMPOrPaMMHOTO OOECIeUeHHsI, CEPBHUCOB CHCTEM HWH(POPMAIMOHHBIX TEXHOJIOTUH, a TaKkKe
METOABl U MEXaHM3MbI OLICHKM M aHaJln3a (YyHKUHMOHUPOBAHMS CPEJCTB U CUCTEM HH()OPMAIMOHHBIX
TEXHOJIOTHM.

CnocoOHOCTh MPUMEHATh Ha MPaKTHKE MEXIyHapOAHbIE U IMPO(EeCCHOHAIbHbIE CTaHAAPThI
MH(POPMALIMOHHBIX TEXHOJIOTUH, COBPEMEHHBIE MAapaJWTMbl U METOJOJIOTHH, HWHCTPYMEHTAIbHbIE M
BBIUUCIIUTENIbHBIE CPE/ICTBA.

3.2. [lepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMS] MO IMCHUILJIMHE, COOTHECEHHBIX €
HHAUKATOPAMHM JT0CTUKeHUsA (POPMHUPYEMbIX KOMIETEH NI

B pe3ynbraTe 0cBOSHUS AUCHUIUTMHBI 00YYaIOUIUIICs TOJKEH:

3HaTh OCHOBHBIE CIIOCOOBI U METO/Ibl aHAJIM3a IaHHBIX, IPUMEHSAEMBIX AJITOPUTMAX.

YMeTh: aHaNu3UPOBaTh JaHHBIX, OUMIATH, KIIACTEPU30BaTh U 00padaThIBaTh UX.

Brnaners: HaBbIKamMu 00paOOTKH JAHHBIX.

4. O0beM U coaep:kaHve JUCHUUILITHHBI
OO0BbeM AUCHUILTUHBI COCTABIISET 4 3a4eTHBIX eqUHUIBI (144 akaqeMHUYecKHX 9acoB)

4.1. Conep:xanue JAUCHUIVIMHBI MO pa3aenam (TeMaM), COOTHECEHHOe C BHJIAMU U
TPYAOEMKOCTHI0 3aHSITHI JIeKIIMOHHO-CEMUHAPCKOI0 THIIA

OObeM MHOM KOHTAKTHOH PabOTBI M CAMOCTOSITENFHON paboThl 00ydaromerocs mo JAUCLUILINHE
yKa3aH B y4eOHOM IuTaHe 00pa30oBaTEILHON MPOTPAMMBI.

Ne BI/II[LI 3aH$1TI/II>'I, ux (I)OpMBI TEKYILETO
/I Paznmensr (TemMbr) = 00BEM (B ax.uacax, 1o KOHTPOJISL yCIIEBAEMOCTH (1o
JIUCLIUITIINHBI 3 04HO¥H (hopme 00yueHns) 04HOM popme 00yUeHUsT)
E 3aHaTUS 3aHsaTUS
© JCKIHOH- ceMuHap- DOpMBI IPOMEKYTOUHON
HOro TuIia CKOI'0O THUIIa aTTeCTaHI/H/I
1. SI3p1k IIuTOH 5 12 12
Awnanus naHHeIX Ha s3eIKe [InToH 5 12 12
3 BakmounTtenbubiid.  Iloasenenne wu 5 4 4
aHalIn3 MPOMEKYTOUHBIX
pe3yIabTaTOB OCBOCHHS TUCIIUTLIMHBI
Hroro 3a cemecTp: 28 28 DK3aMeH
HToro mo nUCHMITIAHE: 28 28

4.2. PazBepHyTO€ ONUCAHME CO/IeP:KAHUS JMCUMILIMHBI 10 pa3aejaM (TeMaMm)
Jlexums 1. Beenenue B 00paboTky ganHbIX. [Ipumeps! 3a1ay.

Jexnus 2. Beegenue B a3bik [Iuton.
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Jlekuusi 3. ConepxkaTenbHas M MaTeMaTH4yecKas IIOCTAHOBKA 3aJaud  KJIaCCH(PHUKAIIUH
(pacnio3HaBaHus 00pa3oB). Pacno3HaBaHue 00pa3oB ¢ yuuTelieM u 6e3 yauTers.

Jlexums 4. MaccuBbl 1 KOPTEXKH.
Jlexknus S. [Taker NumPy
Jlekums 6. ®ynkuun Ha [Iutone.

Jlexkuus 7. Kimaccudpukanyuss 1 0COOCHHOCTH TNPHU3HAKOB U KPUTEPUEB pACIO3HABaHUS 00pa3oB.
Pemaromue nmpaBuia 11 pacro3HaBaHusi oOpa3oB. Knaccupukanuss u  0COOEHHOCTH IPU3HAKOB U
KPUTEpUEB pPacro3HaBaHus 00pa3oB. Pemaromue mpasuia st paclo3HaBaHUs 00pa30B.

Jlekuusa 8. Knaccudukaiuss METOJOB pacro3HaBaHUS o00pa3oB. JIETEPMUHUCTCKUE METOMIbBI
pacrmo3HaBaHMsl O00pa30B: METOJA TOCTPOCHHS H3TajJOHOB, METOJ JAPOOALIMXCA STAJIOHOB, METOJ]
OmKalIuX coceiel, METoJ MOTeHIHUATbHBIX (yHKIMHA. CTaTUCTHYECKHE METOABI Paclo3HaBaHHA

Jlekuus 9. Helipon u ero o0yuenue. HeipocereBbie METO b paciio3HaBaHusi 00pazoB. MeToauka
MCIIOJIb30BAaHUSI HEMPOCETEBBIX METOJIOB KiIacCU(UKAIIMHU.

Jlekmusi 7. IlogroroBka paHHbIX. IIpenBapurenbHas o0pabotka gaHHbIX. Co3maHwue
CTPYKTYpbl U OOydeHHe  HeHpoHHOH  cetn. JluarHoctuka oOyueHHONH HEWPOHHOW CeTH.
Pacno3naronue cucreMbl Ha OCHOBE MHOTOCIIOMHBIX MEPCENTPOHOB. Pacro3Haromue CUCTEMBI Ha
OCHOBE HEHpPOHHBIX CeTeH ¢ paguaJbHBIMH Oa3UCHBIMH (YHKIHSIMU. BeposTHOCTHas HelpoHHas
ceTb. (OO000IIEHHO-pETPECCHOHHAs HEWpPOHHAsi ceTh. lIpenenbHble BO3MOXKHOCTH PACIO3HAIOIINX
CHUCTEM Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

Jlexnus 8. 3anaua perpeccun. Pemenne 3a1au Ha s3bike [TuToH.
Jlexkuus 9. Pemenne 3anau kinaccupukanuu Ha si3pike [Tuton

2. MeToauuecKkue YKazaHud MO MOAroTOBKE K 3AHATUAM CCMHUHAPCKOIo TUIIa
2.1. ILl1anbl 1 (l/l.l'l]/l) METOAUIECCKUE PEKOMECHAAIIMA K CEMUHAPCKUM 3aHATHUAM

3ansitue 1. BBemenme B o00pabGotky naHHbIX. [Ipumepsr 3amau. CopepikarenbHas U
MaTeMaTHuecKas MOCTaHOBKA 3aJaud KiaccH(UKaIuu (pacro3HaBaHHs 00pa3oB) Ha [IutoHe.

Ha sTom 3ansaTun 06CyKaaroTcs Takxke TeMbl pedepaTosB.

3anarue 2. Beengenue B s3bIK [IUTOH.

3ansaTue 3. [laker NumPy

3ansTue 4. Pemenue 3anau knaccudukanus Ha [Tutone. Pemaromue npaBumna ams pacro3HaBaHus
00pa3os.

3aunsTue 5. Pemenue 3anau knaccudukamnus Ha [Tutone.

3ansaTue 6. Heiipon u ero o0yuenue Ha [lutone.

3ansarue 7. Iloaroroska maHHbBIX Ha [IuToHE.

3aunsarue 8. 3amaya perpeccun. Pemenne 3a1au Ha s3bike [TuToH.

3aunsrue 9. Permenue 3ana4 kinaccudukanuu Ha s3bike [Iuton

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
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.HGKI_[I/II/I U IIPAKTUYCCKHUEC 3aHATUA

6. YueOHO-MeTOAuYeCcKoe o0ecneyeHrne caMOCTOSITeIbHOM PadoThl 00y4aloIIMXCs
1K, 5131k [IUTOH 1 €r0 OKpyX)EHUE

7. XapaKkTepuCTHKA OIEHOYHBIX CPEACTB /Jsl TEKYIero KOHTPOJS YCIeBAeMOCTH M
NMPOMEKYTOUYHOH aTTecTANMU 00y4aloIIMXCSl N0 TUCHUINIHHE

KonTponbHbie paboThl U SK3aMeH

8. YueOHo-MmeTonnueckoe 1 uHGOpMANIMOHHOE 00ecTiedyeHue TN CIUTIINHbI

Pecypchl nH(pOpMAIMOHHO-TEIEKOMMYHUKAIMOHHON ceTn « THTepHeT»:

Cucrema dJIEKTPOHHOM TOMJEPKKH 00pa3oBaTelbHOrO mporecca «Moi  YHHUBEPCHUTET»
https://uni.ivanovo.ac.ru

[Tpodeccuonanbubie 6a3bl JaHHBIX U MHOOPMAITHOHHO-CIIPABOYHBIE CUCTEMBI:

ObC «YHuBepcuTeTckast OMOIMOTEKa OHIAWH)»

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

Onexrponnas oubnuoreka MBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onextponnslii katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMmmHoOe oOecriedeHue: omepanuonHas cucrema Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(unm) LibreOffice, uarepuer-6paysep Yandex Browser. [TutoH.

9. MaTepuajbHO-TeXHUYECKOe o0ecnedeHne TUCHUNIHHbI

VYyeOHbBIC ayAUTOPHUH:

- IS TPOBEICHUS 3aHATUN JICKIIMOHHOTO TUMA C KOMIUIEKTOM CIICIUATH3UPOBAHHOW Yy4eOHOI
MeOenmn W TEXHUYECKHMHU CpelCcTBaMU OOydeHHs, CIyXKallUMHU JUIsl TPeJoCTaBiIeHUS Yy4ueOHOMH
uHpopManuu OOJIBIION ayAUTOPHUH;

- JUId TPOBEINCHHS 3aHATHH CEMUHAPCKOrO THIMA, KOHCYJIbTAIMM, TEKYyIIEero KOHTPOJsS U
MIPOMEKYTOYHOM aTTeCTAIUU C KOMIUIEKTOM CHEIHATM3UPOBAHHON yueOHOW MeOeln U TEXHUYECKUMU
cpeacTBaMu OOyUYCHUS;

- JUIA TPOBEIACHUS 3aHITH CEMUHAPCKOTO THIMA, KOHCYJIbTAIMA, TEKYIIEro KOHTPOIS U
MIPOMEXYTOUYHON  aTTeCTalluM, BBINOJHEHUS KypCOBBIX paboT  (IIPOEKTOB) €  KOMIUIEKTOM
CHEeLMATU3UPOBAHHON y4eOHONH MeOenM M TEeXHUYECKUMH CpeICTBaMU OOydeHHs (nocieouee
8bLOUPAEMCs NPU HATUYUU KYPCOBOU pabomul (Npoekma) no Oucyuniume).

JlaGopaTopus, ocHalieHHast 1a00paTOPHBIM 000PYAOBAaHHEM, KOMILJIEKTOM CIIEHUAIN3UPOBAHHON
y4eOHON MeOeN U TEXHUYECKUMH CPEJICTBAMH O00yUYCHUS.

[Tomemienue UIsi CaMOCTOSITENILHOW pPa0OTHI, OCHAIICHHOE KOMILIEKTOM CHEIHMaTu3UpPOBAHHON
y4eOHOl MeOenu, KOMIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOYEHUsI K ceTu «HTepHeT» n
obecneuennem noctyna B DUOC.

JlemoHcTpaliioHHOE 00OpYy/JI0BaHUE U YYEOHO-HAIJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THUMA, 00ECTIEYNBAIOIIUE TEMATUISCKUE WILTFOCTPALIUU:
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ABTOpP(bI) padoyeii MPOrpaMMsbl JUCHUIVIMHBI: K.(.-M.H. TOIEHT Kadeapbl HHPOPMaIMOHHBIX
TEeXHOJIOTHH 1 npukiiagHoit matematuku C.M.Xamun

[TIporpamma paccMoTpeHa U yTBepIKJeHa Ha 3acedaHuu Kadeapsl HHPOPMAITMOHHBIX TEXHOJOTHUH
Y MPUKJIAJHON MAaTEMATUKH

«30» aBrycra 2024 r., nporokos Ne 1

[Tporpamma oGHOBIIEHA
npoTokou 3acenanus kagenpst Ne 1 ot «28» aBrycra 2025 T.

CornacoBaHo:
PyxoBoaurens OIT /
(moanuce)
ITporpamMma oOHOBIIEHA
MPOTOKOJ 3acenanus kadeapsl Ne 0T « » 20 T
CornacoBaHo:
PykoBonurens OI1 /

(moanuce)



