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1. Ilesin ocBOEHUSI AUCHUIINHBI
OII nmeet cBoEH 1ETBIO0 MOATOTOBKY MarucTpOB JJIsi HAY9HOU paboThl B obOiacTu uHbOpmaIu-
OHHBIX TEXHOJIOTHH MyTEeM Pa3BUTHSA y CTYIEHTOB JHYHOCTHBIX KauecTB M (POPMUPOBAHUS OOILEKYIIb-
TYPHBIX U podeccroHaIbHbIX KoMmneTeHuil B cootBeTcTBrM ¢ GI'OC BO.

JlucuuiuiiHa YuTaeTcsl CTyAeHTaM, o0yJaromuMcs 1o o0pa3oBaTesibHOM nporpamMme “MaremaTu-
ka” B 1 cemectpe MaructpaTypsl. Llens mpenogaBanusi — 03HaKOMUTh CTYJEHTOB C 3aJJadaMU U METOfa-
MU JIOTOJHUTEIBHBIX IJ1aB KOMITBIOTEPHBIX HayK, B 00BEME JOCTATOUYHOM JUIsl YCIEIIHOTO IMpaKTHde-
CKOT'O HCITOJIb30BAaHUS MOTYYEHHBIX 3HaHUH B JajbHeimel paboTe mo crennagbHOCTH, a TakKe Ui ca-
MOCTOSITEJIBHOT'O M3Y4€HHUsl COOTBETCTBYIOIIEN HAyYHOU JIUTEPATYypHI.

2. MecTo AMCUMIIUHBI B cTpyKType OIT

JlucuuriuHa OTHOCUTCS K BApUATUBHOM 4acTH 00pa30BaTeIbHON MPOTPAMMBI, SIBIISCTCS JAUCIIUII-
JIMHOM 110 BBIOODY.

Jl1st oOcBOGHMSI TaHHOW JUCITUTIIMHBI 00YUYaIONIUNUCS TIOJDKEH:

3HATh. OCHOBHEBIC MOHATHS, (PAKThI MATEMATHYECKOTO aHAIIM3a U JTMHEHHOH anreOphl.

YMeThb. IPUMEHSATH IS PEIICHUs] Pa3IMYHBIX 3a7a4 OCHOBHBIC MOHATHS, (DAKTHI, 3aKOHBI, KOH-
HENIUU U METO/bl €CTECTBEHHBIX HAyK, MaTEMAaTHKH, (pyHIaMEeHTaTbHOW HHPOPMATUKH U HHPOpMAITH-
OHHBIX TEXHOJIOTHH.

HNMeTh HaBBIKY B CIEIYIOIIUX AUCHUIUIMHAX:

dyHmaMeHTalIbHAs anredpa

JluckperHas MareMaTuka

MaremMaTHdeCKUN aHaIIN3

3. [InanupyemMsle pe3yJbTaThl 00yUeHHs MO TUCHHUILINHE

3.1. Komnerenuuu, GoOpMUPOBAHHIO KOTOPBIX CIIOCOOCTBYET AMCIHUIIIHHA

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

[1IK 1. CriocoGeH MpUMEHSTh B HayYHO-UCCIEIOBATEIbCKON NEATEIbHOCTH 3HAHUS

B 00nactu (pyHIaMEHTaIbHON U MPUKIIAJHON MaTeMaTHKH, KOMITBIOTEPHBIX HAyK

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yabTATOB O00y4YeHUs MO TUCHUIJINHE, COOTHECEHHBIX ¢ HH-
JMKATOPAMHU J0CTHKeHUsSI (POPMHUPYEeMbIX KOMIIETEHIU

IIK-1.1.O6mamaet pacmiipeHHBIMHA 3HAHUSAMHU, MIOTYYCHHBIME B 00J1acTH (DyHIaMEHTATLHOMN M IPUKJIIATHOM
MaTE€MaTHKHU, KOMIIBIOTECPHBIX HAYK.

[IK-1.2. YMeeT npUMeHSTh NONyYeHHbIC 3HAHHUS NPU PEHICHUH CTaHAAPTHBHIX 3a/1a4 B COOCTBEHHOU Hayd-
HO'HCCHCZ{OB&TCHBCKOﬁ JACATCIBbHOCTH.

IIK-1.3. UMeeT mpakTHYSCKUH OIBIT HAYYHO-HCCICHIOBATCIBCKON IEATEILHOCTH B 007acTH (PyHIaMeH-
TaJIbHOH U HpHKHaZ{HOf’I MAaTEMAaTHUKH, KOMIIbIOTCPHBIX HAYK.

4. O0beM U coiepKaHue U CIUTIIHHBI

O0beM TUCIMILTHHBI cocTaBiseT 5 3aueTHbix eaunull (180akageMuyecKix 4acos).

4.1. Coaep:kanue THCHHMILIMHBI MO pa3aenaM (TeMaM), COOTHECEHHOE ¢ BHAAMH U TPYJA0eM-
KOCTBI0 3aHATHH JIEKIIMOHHO-CEMHMHAPCKOI0 THIIA

OO0beM MHOW KOHTAaKTHOW PabOThI M CAMOCTOSITEIBLHON PabOTHI 00yYaromIerocs Mo JAUCIHUILUINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTEeNIbHOM MPOrpaMMBI.

O0beM MHOW KOHTAaKTHOW pabOThI M CAMOCTOSITEIBLHON PabOTHI 00y4aromIerocs 1Mo JAUCIHUILINHE
yKa3aH B y4eOHOM IIaHe 00pa30BaTENIbHOM MPOrpaMMBI.
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Ne Bunwl 3amsatuii, ux DopMBbI TEKYIIETO
/i Paznensr (TeMbl) = 00BEM (B ax.gacax, 10 04- KOHTPOJISI YCIIEBAEMOCTH (1o
TUCIUTUTHHBI 3 HO#t (popme 0OyueHHs) OYHOH (popme 0OyUCHHs)
=
8 3ansaTus 3ansTus ce- .
JEKITHOH- MHHApP-CKOTO ®DopMBI IPOMEKYTOUHOH aT-
HOT'O THUIIA THIA TeCTauuu
1. | Beoausiii. BBenenue B npodiaemaru- 1 2 2 OnopHbIH KOHCIIEKT

Ky IUCIMIUIMHBI, TIPESICTABICHUE pa-
004Yei MPOrpaMMBl.

2. | Ilpumenenune makera TensorFlows 1 4 4
KOMITBIOTEPHOU rpaduKe

3 UreHne M coxpaHEHHE JaHHBIX B 1 4 4
TECTOBOM, ABOMYHOM M C)KaTOM BH[E
B NumPy.

3 Cpasuenne 3¢dexruBHocTn C++ u 1 2 2
[Tutona

CpaBuenne >¢dekruBHocTH C++ U
ITurona/Numpy

4 OOyueHre TBYXCIOHHOW HEWPOHHOW 1 4 2
CeTH Ui TIPOTHO3a SIPKOCTH IICH-
TpallbHOW HEYETHO-HEUETHOM TOUYKHU
yepe3 16 coceqHux 46 THO-YETHBIX.

BrIsicHeHHE 3aBUCHMOCTH JOCTHTHY-
TBIX PE3yJbTATOB OT CKOPOCTH U Me-
ToAa OOyJYCHMS HEMPOHHOU CETH, aK-
THBATOPHOW (DYHKIMH U KOJUYIECTBA

HEUPOHOB.
5 Pemenne 3amaun  MNIST  Ha 1 4 4

TensorFlow
HWrtoro 3a cemectp: 18 16 DK3aMeH
Hroro no nucuumuivge:; 18 16

4.2. Pa3zBepHyTO€ ONMCAHHE COMAEPKAHMS AUCHUIUINHBI 0 pa3ieaaMm (TeMam)

o [Ilpumenenue nmakera TensorFlows kommnbroTepHON rpaduke

o UreHue U cCOXpaHEHUE JAHHBIX B TECTOBOM, JBOMYHOM U cxkaToM Buae B NUmMPYy.

o Cpasuenue r¢pdextuBroctu C++ u [lurona

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

o OOy4eHHEe NBYXCIOWHONW HEHPOHHOU CETH ISl IPOTHO3a SIPKOCTH IIEHTPATLHON HEYETHO-
HEYETHOM TOYKH uepe3 16 coceqHNX YETHO-UETHRIX.

o BrrsicHeHHe 3aBUCMMOCTH JOCTUTHYTBIX PE3YIbTaTOB OT CKOPOCTH M METO/1a 00y4eHUS
HEHPOHHOM CceTH, aKTUBATOPHOM (PYHKIIMM U KOTUUECTBA HEHPOHOB.

e Pemenne 3agaun MNIST nwa TensorFlow

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
TEXHOJIOTUH CMEIIAHHOTO O0yUYCHHS.

6. YueOHO-MeTOoAMUYECKOE 0O0ecTieYeHHe CaMOCTOSITeIbHOMH padoThl 00yYaKOIIHXCS
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DUOC «Moii yHEBepcuTeT» https://uni.ivanovo.ac.ru
Tector Ha caiiTe kadeapsl http://math.ivanovo.ac.ru/dalgebra/Khashin/testik.html

7. XapaKkTepuCTHKA OLEeHOYHBIX CPeICTB /UI TEKYIIero KOHTPOJIsl yCIeBaeMOCTH U NpoMe-
JKYTOYHOM aTTeCTAlUM 00Y4aAIOUIUXCSH MO AUCHHILIHHE
3amauu 171 TOMAIHUX paboT, KOMIUIEKT 3a/1a4 00paOOTKH JaHHBIX, BOMPOCHI U 33J]a4 SK3aMEHa.
dopma IpOBECHHUS: YCTHBIN HK3aMEH.
OrneHka «OTIMYHO» - ycBOeHO He MeHee 90%marepuana, «xopoio» - He Mmenee 80%, @noBieTBOpH-
TenpHO»- He MeHee 60%,meHee 60% - ®@eyI0BICTBOPUTEITHLHO.

8. YueoHo-MeToAMYecKOe H HH(POPMALIMOHHOE 00ecTiedyeHue JUCIIUIIIMHBI

OcHOBHas nuTeparypa:

* TI'yceBa E. H. Teopusi BeposiTHOCTEe M MaTeMaTWyeckas CTaTHCTHKA. YuyeOHoe mocobue - M.:
®muaTa , 2011, http://www.biblioclub.ru/book/83543
» JSxosneB B. II. Teopust BeposTHOCTEH M MaTemMaTHyeckas CTaTUCTHKA. YueOHoe mocobue - M.:

Jamkos u Ko , 2012, _http://www.biblioclub.ru/book/1157/79

*  Kensbept M. . BeposTHOCTh M cTaTHCTHKA B MpuMepax U 3amadax. Tom 1. OCHOBHBIC TOHATHS
TEOPHH BEPOATHOCTEH W MaTEMaTUYeCKOW CTaTUCTHUKH - M.. MIIHMO , 2010.
http://www.biblioclub.ru/book/69109

e TI'panmnunn, O.H. UadopmaimonHsie TEXHOJIOTHH B ypaBieHuu [Dnekrponnsiii pecype] / O.H. I'pa-
HuuuH, B.W. Kuses. - M. : Uatepuer-YHuuBepcurer Madopmanmonnsix Texnomorunii, 2008. - 33@.
- URL: http://biblioclub.ru/index.php?page=book&233069

e Tyran6aeB A. A. Jluneiinas anrebpa. YueOHoe nmocodue - M.: MzmarensctBo «DmuHTa» , 2012.
http://www.biblioclub.ru/book/115141/

*  Hammonanpusiit OTKpeITed YHUBepcuTeT <MHTYUT», 2016. - 543. : cxem., wi. - bubmuorp. B KH.
; To ke [Dnekrponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=booki%429033

* URL: http://biblioclub.ru/index.php?page=book&id=284

e Jlxonc M. T. IIporpammupoBaHHe€ HCKYCCTBEHHOI'O MHTEIIEKTa B mpwioxeHusx - M.: JIMK
Ipecc , 2011._http://www.biblioclub.ru/book/131005/

e Ppi6una I'. B. OCHOBBI TOCTPOCHUSI HHTEIUIEKTYAIbHBIX CUCTEM. Y4ueOHoe mocooue - M.: OuHaHCHI
u crarucruka, 2010._http://biblioclub.ru/book/78945/

* Cwmonun /. B. BBegeHne B UCKyCCTBEHHBIN MHTEIUICKT: KOHCIIGKT JICKIMI. Y4eOHoe mocodue 2
u31., nepepad. - M.: @usmariur , 2007._http://www.biblioclub.ru/book/76617

* . Murens, A.A. Metoasl ontuMuzaiuu . ydebnoe mocobue / A.A. Munens, A.A. Illenecros,
B.B. Pomanenko ; MunuctepctBo o0pa3oBanus u Hayku Poccuiickoit @enepanuu, Tomckuit ['ocy-
napcrBeHHbI YHuUBepcuter Cucrem Ynpasienus u Paanosnexkrponnku (TYCYP), ®AKYJIBTET
JUCTAHIIMOHHOI'O OBYYEHUS (®/10). - Tomck : TYCYP, 2017. - 19&. : ui. - bubauorp.:
c.193-194. ; To xKe [DnexTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=4#34

* 7.CrpyuenkoB, B.1. Metoap! onTuMu3aimy B npukiaaHbix 3agadax / B.MA. Ctpydyenkos. - MockBa

; bepnuH : I[HpeKT Menua, 2015. - 434. : un., cxeM., Tabxn. - bubnuorp. B xkH. - ISBN 978-5-4475-

3800 2 ; To xKe [DnexTpoHHbIi pecypc]. -

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

* AnekceeB B. M. , T'aneeB D. M. , Tuxomupo B. M. COopHuk 3anau no ontumuzanuu M.: Ous-
matiut, 2007. - 254. http://www.biblioclub.ru/book/67227/
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JlononHuTenpHas IUTEPaTypa:

Pecypcel nH(pOpManmoHHO-TEIEKOMMYHUKAITMOHHON ceTh «MHTepHEeT»!

Cucrema »5SIEKTPOHHOM TOAJEPXKKM o0Opa3zoBaTenbHOro rmporecca «Moil  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcuTeTcKas Oubmnoreka oHman» Www.biblioclub.ru

Onekrponnas oudnauoreka MeI'Y _http://lib.ivanovo.ac.ru

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

[Mporpammuoe obecrieuenue: omnepanuonHas cucrema Microsoft Windows,maker opucHbIX mpo-
rpamm LibreOffice, untepuer-6paysep Yandex BrowserguctpuOyTus si3bika «I [MTOH.

9. MaTepuajibHO-TEXHHYECKOE 00ecrieueHne T CIUTITUHbI

VY4eOHble ayIUTOPHUH:

- JUIsl IPOBEACHMSI 3aHATUH JIEKIIMOHHOTO THIA C KOMILIEKTOM CHEHaTM3UPOBAHHON yuyeOHOU Me-
0enM ¥ TeXHUYECKUMH CpeACTBaMHU OOyUYEHHs, CIYXaIlUMH JJIs MPeJoCTaBlIeHusl yuyeOHoi nHpopma-
1IMX OOJIBIIION ayJIUTOPHUH;

- 1711 TPOBEJICHUS 3aHATUN CEMUHAPCKOTO THITA, KOHCYIbTAIUI, TEKYIIEro KOHTPOJIS U IPOMEKY-
TOYHOI aTTeCTallU C KOMIUIEKTOM CHEUAIN3UPOBAaHHONW y4eOHOI MeOenu U TEXHUYECKHUMU CPEeICTBa-
MU O0yUYEHUSI.

JlaGopaTopusi, ocHaleHHas: Ja0OpaTOPHBIM 000PYI0BAaHUEM, KOMIUIEKTOM CIICIIHAIM3UPOBAHHOM
y4eOHOI MeOenu U TEXHUYECKUMU CPEeICTBAMH 00yUeHUS.

[Tomerenne st caMOCTOSITEILHOM pPabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIECIHAIU3UPOBAHHOM
yueOHOIl MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTh «HTepHeT» u
obecrieuenuem noctymna B UOC.

JleMOHCTpallMOHHOE 00OpYyIOBaHUE U Y4eOHO-HATIISIHBIE TOCOOWS Ui 3aHATHUN JIEKIMOHHOTO
TUMAa, 00eCceunBaloue TeMaTUYECKNEe WILTIOCTPALIMU: IEMOHCTPAIIIOHHBIE YCTPOMCTBA; 3JIEKTPOHHBIE
Mpe3CHTAINH.
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ABTOp(bI) padoueli MporpaMMbl AHCHMILIMHBI: K.).-M.H. JOLEHT KadeIpbl TPUKIIaTHON MaTe-
MaTvKH U KoMIbloTepHbIX Hayk C.M.Xamun

Ilporpamma paccmotpena u yTBepikaeHa Ha 3acenaHHMM Kadeapbl MPUKIAAHON MATEMATHKH H
KOMIIBIOTE€PHBIX HAyK

« /.5 » MO M. 20/\7 r., IpoToKos Ne / /

IIporpamma o6HOBIEHA

MPOTOKOJI 3aceaHus Kadeapsr Ne OT « » 20w
CornacoBano:
Pykosoaurens OIT

(noanwuce)

[Tporpamma 06HOBIIEHA

NIPOTOKOJI 3acejaHus Kadeapnr No OT « » 20 n
CornacoBano:
Pykosoaurens Ol

(MOANMHCH)

[Iporpamma o6HOBIEHA

IPOTOKOJI 3ace laHust Kadeapsr Ne oT « » 20 T
Cormacosano:
Pyxosogurens OI1

(NoAnMes)



