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1. Iletn ocBOEHMS JUCHMIIIMHBI
OII umeer cBoOeii 1ENBbI0 OATOTOBKY MarkuCTPOB Uil HAy4HOU paboThl B 001acTu MH(OpMAIH-
OHHBIX TEXHOJIOTMH MyTE€M Pa3BUTHA y CTYIEHTOB JMYHOCTHBIX KauecCTB M (POPMUPOBAHUS OOILEKYIIb-
TYPHBIX U TIpo(ecCHOoHaNbHBIX KomneTeHui B coorBercTBrH ¢ PI'OC BO.

JlucuuriauHa 9uTaeTcs CTyIeHTaM, o0yJaronmMes 1o 00pa3oBaTeIbHOM Mporpamme “MaremaTu-
YeCcKHe METO/bl B KOMIIBIOTEPHBIX HayKax B 3 ceMecTpe Marucrparypsl. Llens mpenogaBanus — o3Ha-
KOMHTbH CTYIEHTOB C 3aJladyaMd U METOJaMH JONOJIHUTEIbHBIX IJIaB KOMIIBIOTEPHBIX HayK, B 00bEMe
JOCTAaTOYHOM ISl YCIIEITHOTO MPAKTHYECKOT0 MCIIOIb30BAaHUS MOJIYYCHHBIX 3HAHUN B JaJibHEHIel pa-
00Te MO CHEeLUANbHOCTH, a TAKXKe U CAMOCTOSITEIbHOTO U3yYeHHs COOTBETCTBYIOLIEH Hay4qHOH juTe-

paTrypsl.

2. MecTo AMCUMILIUHBI B cTpyKType OIT

JlucturimHa OTHOCHTCS K 4acTH 0Opa30BaTEIbHOW MpPOTrpaMMbl, (HOPMHUPYEMOH y4aCTHHKAMU
00pa30oBaTeNbHBIX OTHOIICHHIA.

Jl1st oOcBOGHMSI TaHHOW JUCITUTIIMHBI 00YUYaIONIUNUCS TIOJDKEH:

3HaTh. OCHOBHBIE TIOHATHUS, (AKThl MATEMATHYECKOTO aHAIM3a U TMHEHHOHN anreOphl.

YMeTh: IPUMEHSTH JIJIsl PEIICHHS Pa3IUYHBIX 3a/1a4 OCHOBHBIC TIOHSTHS, (DaKThl, 3aKOHBI, KOHIIET-
IIUU ¥ METOJbl €CTECTBEHHBIX HAYK, MaTEMATHKH, (yHIaMEHTAIbHONH MHPOPMATUKU U WH(POPMAIIUOH-
HBIX TEXHOJIOTHIA.

HNmMeTh HaBBIKK B CIAEAYIOMIMUX JUCIUTIIMHAX

dyH1aMeHTalIbHAs anredpa

JluckperHas MareMaTuka

MaremMaTHdeCKUN aHaIIN3

3. IllianupyemMble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIJIMHE

3.1. Komnerenuunu, GopMHUPOBAHUIO KOTOPBIX CMIOCOOCTBYET IMCUMILINHA

[Ipu ocBoeHMH AUCHUILTUHBI POPMUPYIOTCS CIEAYIONINEe KOMIETEHIIMN B cooTBeTcTBHH ¢ PI'OC
BO no nanHOMy HampaBJIEHUIO MOJTOTOBKH:

IIK -1 CrocobeH NpHMEHSATh B HAyYHO-HCCIEIOBATEIBCKOW NEATENHOCTH 3HAHUS B 00JacTu
dbyHIaMeHTaIbHON U MPUKJIAJHON MaTeMaTUKH, KOMIBIOTEPHBIX HAYK

3.2. Ilepevyennb NMJIaHUPYEeMbIX Pe3yJabTATOB 00y4YeHHUS MO JMCUHMILIAHE, COOTHECEHHBIX C MH-
AMKATOPaAMHU J0CTHKeHUS] (POPMHUPYEMbIX KOMIIETEHIU

B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00YJYarOITUICS JOJIKEH:

3HaTh (yHIaMEHTaIbHBI OCHOBBI B 00JIACTH MPHKJIAIHOTO MPOrPAMMHUPOBAHUS U HH(POPMAIIUMOHHBIX TEX-
HOJIOTHH.

YMeTh UCTIONIb30BaTh WX B MTPO(ECCHOHAITLHON ACITCIBHOCTH.

MMeTh mpaKTHYECKHUil OIBIT MPUMEHEHHS IMPOTPAMMHBIX CPEICTB, UCIIONB3YEMbIX MPH MOCTPOSHUN MaTe-
MaTHYECKUX MOJCNICH B €CTECTBEHHBIX HayKaX.

4. O0beM U coepkaHue TN CHUTITHHbBI

OO0BeM TUCIMILIHHBI coCTaBseT 5 3aueTHbIX eaunull (180akageMuuecKiX 4acoB).

4.1. Conep:kanue THCHHMILIMHBI MO pa3ienaM (TeMaM), COOTHECEHHOEe ¢ BHJAaAMH U TPYHA0eM-
KOCTBIO 3aHATHH JIEKIIHOHHO-CEMMHAPCKOIr0 TUIA

O0beM MHOW KOHTAaKTHOM pabOThI M CaMOCTOSATENIBHOM pabOThl 00ydaromierocs 1mo JUCHUILIMHE
yKa3aH B yueOHOM IUTaHe 00pa30BaTEILHOMN MPOrPaMMBI.



OcHoBHas npodeccruoHanbHas 00pazoBaTeabHast IporpaMma
02.04.01MaremaTrka ¥ KOMITBIOTEPHBIC HAYKH
MareMaTHueCKUEe METO/Ibl B KOMITBIOTEPHBIX HAyKax

Ne Buner 3ansaTuil, ux DopMBI TEKYIIETO
n/n Paznenst (TeMbi) e 00BEM (B ax.uacax, 1o ou- KOHTPOJISl yCIIEBAEMOCTH (mo
JIACIATUTAHBI 3 HOH (popme 00yUeHs) OYHOI (hopme 00yUeHUsL)
=
8 3aHsTHA 3aHsTHs ce- .
JICKLMOH- MHHAP-CKOTO DopMBI IPOMEKYTOTHOH at-
HOT'O THIIA THIA TeCTauunu
1. Beoansrii. BBenenne B npoOiemaru- 3 2 2 OnopHbIN KOHCIIEKT

Ky JWCLUIUINHEI, IPEICTABICHUE pa-
0ouell mporpaMMmel.

2. | [lpumenenue mnakera TensorFlows 3 2 2
KOMITHIOTEPHOH Tpaduke

3 UreHne M COXpaHEHHWE IaHHBIX B 3 4 4
TECTOBOM, JIBOUYHOM M CXKATOM BHJIC
B NumPy.

3 CpaBuenue 3dpdextrpHocTH CH++ M 3 2 2
IInToHa

CpaBuenne s¢p¢extuBHoctn C++ u
[Turona/Numpy

4 OOyueHre IBYXCIOWHOW HEHPOHHOM 3 4 2
CeTu JUIl IPOrHO3a SIPKOCTH ILICH-
TpaJIbHOM HEUYETHO-HEUETHOM TOYKH
yepe3 16 coceqHux 4€THO-YETHBIX.

BrrsicHeHME 3aBUCHUMOCTH JOCTUIHY-
TBIX PE3yJIbTATOB OT CKOPOCTH U Me-
Toza 00y4YeHHs1 HEHPOHHOM CeTH, ak-
TUBAaTOPHOHW (PYHKIMH U KOJINYECTBA

HEUPOHOB.
5 Pemenne samaun  MNIST  Ha 3 4 4

TensorFlow
Hroro 3a cemecTp: 18 16 DK3aMeH
Hroro nmo gucrumnnuHe:. 18 16

4.2. Pa3BepHyTO€ ONMCaHUE COMEPKAHUSI THCIHILUIMHBI 10 pa3ejiaM (TeMam)

o Ilpumenenue makera TensorFlows kommproTepHO# rpaduke

e YreHue 1 coxpaHEeHHUE TaHHBIX B TECTOBOM, IBOMYHOM U cxaToM Buae B NUMPYy.

o Cpasuenue 3¢ dexruBHoctu C++ u [Iutona

o Cpasuenue 3¢pdpexruBnoctu C++ u [Turona/Numpy

o OOyueHue IBYXCIOWHON HEHPOHHOM CeTH JUIs MPOTHO3a SIPKOCTH [IEHTPaIbHOW HEeUETHO-
HEe4YETHOM ToukM yepe3 16 cocemHuX 4E€THO-UYETHBIX.

o BrIsicHeHHE 3aBUCUMOCTH JOCTUTHYTBIX PE3YJIHTaTOB OT CKOPOCTH M METO/1a OOy4eHHUS
HEUPOHHOU CETH, aKTHBATOPHOHN ()YHKIIMHM U KOJTMYECTBA HEHPOHOB.

o Pemenue 3anqaun MNIST na TensorFlow

5. O6pa3zoBarejibHbIe TEXHOJOTHHI
TEXHOJIOTHUHU CMECIIAaHHOT'O 06yLI€HI/I}I.

6. YueOHO-MeTOAMYECKOe 00ecTeyeHre CaMOCTOSITeIbHOIM padoThl 00y4aroLIUXCst
BUOC «Moii yausepcuteT» https://uni.ivanovo.ac.ru
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Tectsl Ha caiiTe kadeapsr http://math.ivanovo.ac.ru/dalgebra/Khashin/test&k.html

7. XapaKkTepHCTHKA OLEHOYHBIX CPeICTB /JIsl TeKYIero KOHTPOJIsl ycleBaeMOCTH U MpoMe-
JKyTOYHOM aTTeCTAIMM 00YYAUINXCS M0 JUCHHUILINHE
3amauu U1l TOMAIIHUX paboT, KOMIUIEKT 3aa4 00paboTKU JaHHBIX, BOMPOCH! U 33Ja4u IK3aMEHa.
dopma IpOBEACHHUS: YCTHBIN DK3aMEH.
OrneHKa «OTIMYHO» - ycBOeHO He MeHee 90% marepuaina, «xopomro» - He MmeHee 80%, &moBneTBOpH-
TeJIbHO»- He MeHee 60%,meHee 60% - @eyn0BIETBOPUTEIBHO».

8. YueOHO-MeTOoAMYeCKOe M MH(pOPManMOHHOEe o0ecrevyeHne JUCHUIIIMHBI

OcHoBHas TuTeparypa:

* TI'yceBa E. H. Teopus BeposTHOCTEH M MaTeMaTH4yeCKas CTaTUCTHKA. YueOHoe mocobdume - M.:
®nunra , 2011, http://www.biblioclub.ru/book/83543
» JSxosneB B. II. Teopust BeposTHOCTEH M MaTemMaTHyeckas CTaTUCTHKA. YueOHoe mocobue - M.:

Hamkos u Ko , 2012, http://www.biblioclub.ru/book/1157/79

*  Kennbept M. 1. BeposSTHOCTh M CTaTUCTHKA B MpuMepax U 3anavax. Tom 1. OCHOBHBIC MOHATHUS
TEOpUU BEPOSATHOCTEH M MaTeMaTH4YECKOH CTaTUCTUKU - M.. MIHMO , 2010.
http://www.biblioclub.ru/book/69109

* I'pannunH, O.H. NHpOpManmoHHBIE TEXHOIOTHH B yIIpaBieHuu [DnekTpoHHslil pecype] / O.H. I'pa-
HuunH, B.U. Kuses. - M. : Uarepuer-Yuuepcuter Mudopmarmonnsix Texnonoruit, 2008. - 33G.
- URL: http://biblioclub.ru/index.php?page=book&i233069

e Tyran6aeB A. A. Jluneitnas anrebpa. YueOHoe mocodue - M.: U3nmatenbctBo «DiuHTa» , 2012.
http://www.biblioclub.ru/book/115141/

* Hanumonanwsubiii OTkpeiThiii YHUBEpcuTeT <MHTYUT», 2016. - 543. : cxem., wi. - bubauorp. B kH.
; To e [Dnexkrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=booki429033

* URL: http://biblioclub.ru/index.php?page=book&id=22824

e Jlxonc M. T. IIporpaMmmupoBaHuE€ HCKYCCTBEHHOIO HMHTE/UIEKTa B mpuwioxeHusx - M.. JIMK
IMpecc , 2011, http://www.biblioclub.ru/book/131005/

* Poibuna I'. B. OcHOBBI TOCTPOCHNUSI HHTEIUIEKTYaJIbHBIX CUCTEM. YueOHoe nocodue - M.: duHaHCHI
u cratuctuka, 2010._http://biblioclub.ru/book/78945/

*  Cwmomnun /I. B. BBegenue B MCKYCCTBEHHBIH MHTEIUICKT. KOHCIIEKT JEKIIUNA. Y4eOHOoe mocodue 2-€
u31., nepepad. - M.: dusmariur , 2007._http://www.biblioclub.ru/book/76647

* . Munens, A.A. Metoapl ontumusaiuu . ydeOHoe mocobue / A.A. Munens, A.A. Illenectos,
B.B. Pomanenko ; MunucrepctBo obpa3zoBanus U Hayku Poccuiickoit @enepannu, Tomckuii I'ocy-
napctBeHHbl YHuBepcuter Cucrem Ynpasienus u Paguosnextponuku (TYCYP), ®AKVYJIBTET
I[I/ICTAHI_[I/IOHHOFO OBYUEHUSA (®O0). - Tomck : TYCVYP, 2017. - 198. : un. - bubnuorp.:
c.193-194. ; To xKe [DnexTponubIit pecypc]. -
URL.:_http://biblioclub.ru/index.php?page=book&id=4#E34

e 7.Crpyuenkos, B.1. Meroapl onTMH3anuy B MpUKIaaHbIX 3a1adax / B.M. CtpydenkoB. - MockBa

; bepnuH : I[I/IpeKT Menua, 2015. - 434. : ui., cxem., Tabi. - bubmmorp. B kH. - ISBN 978-5-4475-
3800 2 ; To xKe [OnexTponHbIi pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=457743

* AnekceeB B. M. , TaneeB D. M. , TuxomupoB B. M. CoopHuk 3amau o ontumuzanuu M.: Ous-
matiut, 2007. - 254. http://www.biblioclub.ru/book/67227/

JlononHuTenpHas IUTepaTypa:
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Pecypcbl nHGOpPMAITHOHHO-TEIEKOMMYHHUKAIIMOHHON ceTh «HTepHEeT»:

Cuctema D2JIGKTPOHHOW TOAJNEPKKH OOpa3oBaTelnbHOrO Tpomecca «Moil  yHHBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITPABOYHBIC CHCTEMBI.

ObC «YHuBepcuterckas Oubdianoreka onnaitn» Www.biblioclub.ru

DnexTponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru

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

[TporpammMHuoe obecrnicuenue: oneparuonHas cuctema Microsoft Windows,maker oducHbIX mpo-
rpamm LibreOffice, unrepuer-opaysep Yandex BrowserguctpubyTus sizbika «IIuToOH».

9. MaTepuajibHO-TeXHHYECKOE o0ecneyeHne T CIUIIMHBI

YueOHbIC ayAUTOPHUH:

- JUISl IPOBECHMSI 3aHSATUH JICKIIMOHHOTO THIA ¢ KOMILIEKTOM CHEIHATM3UPOBAHHON yueOHOU Me-
0eM U TEXHUYECKUMH CPEICTBAMH OOY4YEHUs, CIYKAIIUMH JUTsl IPEAOCTaBICHUs] yaeOHON MH(pOopMa-
UM OOJIBILION ayTUTOPHUH,

- 1711 IPOBEJICHUS 3aHATUNH CEMUHAPCKOTO THUIA, KOHCYJIbTAIMI, TEKYIIEro KOHTPOJIS U IPOMEXKY-
TOYHOH aTTECTAlUU C KOMIUIEKTOM CHEIUATU3UPOBAHHON Y4eOHOH MeOen U TeXHUYECKIUMHE CPeJICTBa-
MU 00YyYCHHUSI.

JlaGopatopus, ocHaleHHast 1a00paTOPHBIM 000PYI0BAaHHEM, KOMILJICKTOM CIIELUAIN3UPOBAHHON
yaeOHON MeOeN ¥ TEXHUYECKUMH CPEJICTBAMH O0yUCHHUS.

[Tomemenne UIsi CaMOCTOSITENILHON PaOOTHI, OCHAIEHHOE KOMILIEKTOM CHEIHATU3HPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHHUKOW C BO3MOXKHOCTBIO TMOAKIIOUEHHUS K ceTh <« HTepHeT» u
obecnieuenueM nocrymna B SUOC.

JleMoHCcTpaniMoHHOE 00O0pYy/IOBaHUE U Y4eOHO-HAIIISIHbIE MOCOOUS Ui 3aHATUN JIEKIHOHHOTO
TUMA, 00ECTICUNBAIONINE TEMATUYECKHE WILTIOCTPAIIMH: IEMOHCTPAIIMOHHBIC YCTPOMCTBA; SJEKTPOHHBIC
Mpe3eHTAlUH.
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ABTOp(BI) paboueli MporpaMMbl JIHCIHIIHHBL: K.(.-M.H. TOUEHT Kadeapbl IPUKIaJHOH MaTe-
MaTHKH U KOMITbIOTepHbIX Hayk C.M.XammH

[IporpaMma paccMOTpeHa M yTBEp)KI€HA Ha 3aceNaHHHM Kadeapbl MPHKIaIHON MaTeMaTHKH H
KOMIIBIOTEPHBIX HAYK

« /.% »  LMOHL 2({g I., IPOTOKOJ Ne Z‘/

IIporpamma oGHOBIEHA

IIPOTOKOJ 3aceganus Kadeapsr No 0T « » 20 1T
CoruacoBaHo:
PykoBomguTens OI1
(moamuce)
[Iporpamma obHOBIEHA
IPOTOKOJ 3aceaanus kadeapsl No 0T « » 20 T
Corunacosano:
Pykosomutens Ol
(noanuce)
[Iporpamma oOHOBIIEHA
IIPOTOKOJI 3aceaanus Kadenpsl No OT « » 20__ T

CornacosaHo:
PyxoBoautens OI1

(moanucs)



