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JIucT akTyanu3anum padoueii nporpaMMal

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rony Ha 3acenanuu kadenpel [IpukiiagHoit MaTeMaTuku U HHQOPMATHKH

[Iporokom ot 20 . Ne
3aB. kadeapoii 10.A. H3Bekos

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM ronty Ha 3acenanuu kadenpel [IpukiiagHoit MaTeMaTuku ¥ HHOOPMATHKH

[IpoTtokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamMma rnepecMoTpeHa, 00CykKaeHa 1 o100peHa s peanusarnuu B 2028 - 2029
y4eOHOM roly Ha 3aceqaHuu kageapsl [IpukiaaHON MaTeMaTuku U HHOOPMATUKH

[Iporokon ot 20 . Ne

3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ojgoopenHa s peanusaruu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu kageapsl [IpukiaaHON MaTreMaTuku U WHOOPMATHKH

IIporokom ot 20 . Ne

3aB. kadeapoii [O.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojy Ha 3acenanuu Kadeapsl [IpukiagHoil MaTeMaTHKU U HH)OPMATHKH

IIporokomor 20 . Ne
3aB. xadenpoii 10.A. 13BekoB




1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIs)

[ensimMu OCBOCHUS TUCIIUTUTHHEI SBJIICTCS (JOPMUPOBAHUE Y CTYICHTOB TEOPETUICCKHUX H
MPAaKTUYECKUX 3HAHUH O COBPEMEHHBIX HEUPOCETEBBIX TEXHOJIOTHAX, OCHOBAX MPOEKTHUPOBAHUS
ApPXUTEKTYPhI

HEHPOHHBIX CETEH, METOIaX ITyOMHHOTO O0yYCHHUS.

2 MecTo AuCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOil POrpaMMbl

Juctummaa MaTemaTudeckrue OCHOBBI HEHPOHHBIX CETEH BXOJIUT B 00sI3aTEIBHYIO YaCTh
y4eOHOro M1aHa 00pa3oBaTeIbHON MPOTrPaMMBbI.

Hns  u3ydeHwss  AMCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUCHUS TUCIUILTNH/ IPAKTUK:

Maremarrueckast 00paboTKa pe3yJIbTaTOB U3MEPEHUI

O06paboTka PKCIIEpUMEHTAIBLHBIX JaHHBIX HAa DBM

NudopmaTrka u 0CHOBBI TPOrpaMMHUPOBAHUS

MopaenupoBanue B cpeae MatLab

3HaHus (yMEHUS, BIAJCHUS), MOTyYCHHbIE TPU U3YyUYEHUH JAHHON AUCUHUIUIMHBI OyIyT
HEOOXOTUMBI JIJISI U3YUYCHHSI JUCIIUILTAH/TIPAKTHK:

[ToaroroBka k ciaue u caada rocy1apCTBEHHOTO SK3aMeHa

[Ipou3BOACTBEHHAS — IPEAIUIIIIOMHAs IPAKTUKA

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3y/bTaTe 0CBOECHUS

AUCHHILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynbpTare ocBOEHMs IUCHUILIMHBI (MOAYIIA) «MaTemMaTuyeckue OCHOBbI HEHPOHHBIX
ceTei» o0yyaromuiics J0JKeH 001a1aTh CIEYIOIUMY KOMIIETEHIUAMU:

KOI[ HHIUKATOpa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

VYK-1 Cnoco0eH oCcymiecTBIATh NOUCK, KPUTUUECKUH aHATU3 U CUHTE3 UHPOPMALMHU, TPUMEHSTh
CHCTEMHBIN ITOJIXO ISl PEIICHHUS IIOCTABJICHHBIX 33144

YK-1.1 AHanusupyer 3a1a4y, BblIeNss ee 0a30Bble COCTABIISAIONINE, pACCMATPUBAET
U TpeasaraeT BO3MOXKHbIE BapHaHThl PELIEHHs IOCTaBICHHOW 3ajauu,
OLICHUBAS UX JIOCTOMHCTBA U HEJIOCTATKH

YK-1.2 OmnpenensieT, UHTEPIIPETUPYET U PAHKHUPYET UH(DOPMALIHIO, TPEOYEMYIO JUTs
peleH s MTOCTABICHHOW 3a/Ja4yM;, OCYIIECTBISCT MOUCK HH(GOpPMAIMU TI0
Pa3IUYHBIM TUIAM 3aPOCOB

YK-1.3 ITpu 06paboTke nHGOpMaLIUK OTIUYAET (PAaKThl OT MHEHUH, HHTEpIpETalni,
OLIEHOK, (popMHUpYeT COOCTBEHHBIE MHEHHS W CYXKACHUS, apryMEHTHPYET
CBOU BBIBO/JIbI M TOUKY 3PEHUS

OIIK-1 CnocobeH NpUMEHSATh €CTECTBEHHOHAy4YHblE M OOIIEHHXEHEPHbIE 3HAHHs, METOJIbI
MaTeMaTHYECKOTO aHalM3a W MOICITHUPOBAHHUS B WH)KCHEPHOW MEATENBHOCTH, CBS3aHHOW C
MIPOEKTHUPOBAHNUEM U KOHCTPYHPOBAHUEM, TEXHOJIOTUSMU POU3BOJICTBA TPUOOPOB U KOMILIIEKCOB
IIIUPOKOTO HA3HAYCHUS

OIlK-1.1 [IpuMeHseTr 3HaHUS MaTeMaTUKM B HWH)XEHEPHOM IMpaKTHKE TpH
MOJEITUPOBAHUU

OIIK-1.2 [IpuMeHsIeT 3HaHUsL €CTECTBEHHBIX HAYK B MHXKEHEPHOM IPAKTUKE

OI1K-1.3 [IpumenseT o01enH)XeHepHbIS 3HAHMS, B HH)KCHEPHOM JIeSITEIIhHOCTH




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOTYJIs)
OO0mast TpyI0EMKOCTh AMCIUILIUHBI cocTaBisier 3 3adeTHbIX eawauil 108 akan. wacos, B ToM

YHUCJIC!:

— KoHTakTHas padora — 10,7 akaz. 4acos:
— ayautopHas — 10 akaz. 4acos;
— BHeayautopHas — 0,7 akaj. 4acos;

— caMmocTosTenbHas padora — 93,4 akaj. 4acos;
— B opMe mpakTudeckoii moarotroku — 0 akay. vac;

®dopma aTTecTaly - 3a4ET C OLIEHKOM

AynutopHast 3 s
KOHTaKTHas paboTa E 5 Dopma TeKyIIEero
Pasnen/ Tema 2 (B axaz. vacax) g g‘ Brn y KOHTPOIA Kon
> & © | caMOCTOATENBHOM | yCIeBaEMOCTH U
JUCLUTUTAHBI = E s . | KomnereHuUK
g & padoThI MIPOMEKYTOUHOM
Tlex. mab. | MpaxT. z'9 aTTecTaluu
3aH. 3aH. | O &
1. HckyccTBeHHBIE HEHPOHHBIE
ceTu
1.1 MopenupoBaHue
HCK CCTBeHHOfO Hpeﬁ OHa. N3yuenue OIK-1.1,
W) H}; ust aKTI/IBIZI I/II/; OCHZBHOI?II/I Onpoc, OIK-1.2,
VI A 4| 2 10 | o6cywnenue, [OMK-1.3, VK-
aneMeHTa.  OJHOCIOMHBIN JIOTIOJTHUTEJILHON .
Tekyumuit koutpoas | 1.1, YK-1.2,
MepIenTPOH U METOIBI ero JIUTEPATyPHI VK-1.3
00yJeHHs. )
Uroro no pazaeny 2 10
2. Heiiponnsle cetu Xondumnna u
KoxoneHa: apXHUTEKTypa,
0COOEHHOCTU o0y4eHus,
NpUMEHEHHe OOy4YEeHHOH CeTH,
PEKUMBI PaOOTEHI
Nzyuenue
OCHOBHOMH U
2.1 3akoH o0yuenus: Xeb60a. JOTOMHHTEbHOM OIIK-1.1,
Cetb Xondwunnaa. . Ompoc, OIlK-1.2,
JIUTEPATYPHI;
Anroputm 2 2 15 B o0cyxaeHue, OIIK-1.3, VK-
(GYHKIMOHUPOBAHUS  CETH bIToTHEHHE Tekyuui koutpoas | 1.1, YK-1.2,
Xondwunna. NPaKTHIECKOro YK-1.3
3aJaHUs
4 Ompoc,
H3yuenue obcyxenue,
L. OCHOBHOI# 1 TEKYILIUH KOHTPOIIb
2.2 MHOrocI0MHEbII JOTIONHATETBHOM OIIK-1.1,
TIEePIIETITPOH: AITOPUTM . OIIK-1.2,
JIUTEPATypPHI;
o0patHOro 20 B OIlK-1.3, VK-
pacnpocTpaHeHus: OmuOKH, bINOTHEHHC 1.1, YK-1.2,
W3BJICUCHHUE TIPU3HAKOB. HPaKTHIECKOTro YK-1.3

3alaHus




Ompoc,

Nzyuenne
. o0cyxeHue,
OCHOBHOM 1 .
. | rexymmit KoHTPONb | yrype 1 1
i JIOTIOJIHUTEIBHOMI =
icsT e'ﬂie:(l)pOHHHe o JUTEPATYPHI; OIK-12,

p 15 PaTyPEL, OIIK-1.3, VK-
pacnpocrpanerns.  Cern Berinonxenue 1.1, VK-1.2
Koxonena. NPaKTHIECKOTO VK-13

3a1aHus

Hroro mo paszeny 50
3. CeT Ha OCHOBE paJIHATBLHBIX
0a3MCHBIX QYHKIIMHA

W3zyuenue Ompoc,
3.1 Meroasl  moadopa OCHOBHOM 1 o0cyxIeHue, OIK-1.1
KOJIN4€CTBa 0azuCHBIX JIOTIOJTHUTENBHOH | TEKyIIMHA KOHTPOJIb OHK-1:2’
(GYHKIUA:  3BpPUCTHYECKHE 15 JTHTEPATYpHL; OITK-1.3, Y,K-
METOZEL, MCTOR Brmonaenne 1.1, YK-1.2,
opTroroHanuzanud I 'pamMa-
T re— TIPaKTHYECKOTO YK-1.3

3a1aHus

W3zyuenue Ompoc,
3.2 Meronsl 0OyuYeHHs N OIIK-1.1,
paluaNbHBIX ~ HEHPOHHBIX OCHOBHOHM N obeysxnente, OIIK-1.2,
cerei. pumep 18,4 | AOMONHUTENBHOH | TeKyIMit KOHTPOMb | OITK-1.3, VK-
HCITONB30BaHUs JIUTEPATYPHI; 1.1, YK-1.2,
paauanbHON ceTH. BrimosaeHne YK-1.3
Uroro no pazaeny 33,4
Hroro 3a cemecTp 93,4 320
Hroro no aucruminze 93,4 3a4eT ¢ OLEHKOMI




5 O6pa3oBaTejibHbIE TEXHOJOTHH

B xone u3ydeHus AMCUUILUIMHBI UCTIONB3YIOTCS 00pa3oBaTeNbHbIe M MH()OPMAIIHOHHBIC
TEXHOJIOTHH:

1. TpaguurOHHbIE TEXHOJIOTHU OOyYeHUs, TMpEeAToarapime nepeaady nHhpopMaluy B
rOTOBOM BHJI€, HOPMHUPOBAaHUE YUEOHBIX YMEHHH 110 00pa3ity: 1abopaTopHble paboThl, CEMUHAPBI.

Hcnonp30BaHne TpaJULIMOHHBIX TEXHOJIOTUN 00€CTIEYMBAET OPUEHTUPOBAHUE CTYICHTA B
[OTOKE MH(GOpPMALMU, CBA3AaHHOM C Pa3IMYHBIMM IOJXOJAMH K OINPENEIEHUI0 CYIIHOCTH, CO-
Jep>KaHusi, METOJI0B, ()OPM pa3BUTHS U CAMOPA3BHUTHUS JINYHOCTH; CAMOOIIPENICIICHUE B BHIOOpE
ONTUMAJILHOIO IIYTH U CHOCOOOB JTMYHOCTHO-IIPO(PECCUOHATBHOIO Pa3BUTHS; CUCTEMATU3ALIUIO
3HAaHWH, MOJYYCHHBIX CTYACHTAMH B IPOLECCEe AyJUTOPHOM M CAMOCTOSTENBHOW PaOOTHI
JlaGopaTtopHble 3aHATUSA OOECIEeYMBAIOT pPa3BUTHE U 3aKpEIUICHME YMEHUH M HaBBIKOB
OIIpeIesIeHUs IIeJIeH 1 3a1a4 caMOpa3BUTH S, a TAKKE PUHATHS Hanbosee 3 PpeKTUBHBIX pelIeHni
110 UX peaan3aluu.

WNHupopMalinoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJOTUU — OpraHU3aLus
00pa3oBaTeNbHOIO MTPOLECcCa, OCHOBAHHAS HA IPUMEHEHUH CIIeLIUAIN3UPOBAHHBIX IIPOTPAMMHBIX
Cpell ¥ TEXHUYECKHUX CPEICTB pabOThI ¢ HH(pOpMaLIUEH.

WutepakTuBHbe (HOpMBI O0y4eHHUs, HPEANOiararoliie OpraHU3aluI0 OOy4eHHUs Kak
IIPOJYKTUBHOU TBOPUYECKON JAEATEILHOCTU B PEXKUME B3aUMOIEUCTBUSA CTYJEHTOB APYT C APYTOM
U C IPEI0IaBaTeseM

Hcnonp30BaHnEe HHTEPAKTUBHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH CIIOCOOCTBYET IOBBIILIE-
HUI0O MHTEpeca M MOTUBALMM Yy4YalIuXcCs, AKTUBU3ALUM MBICIUTEIBHON NEATEIbHOCTH U
TBOPYECKOTO MOTEHIMaja CTYACHTOB, Jenaer Oonee 3(QEeKTHBHBIM YCBOCHHE MarepHaia,
M03BOJISICT MHIUBUAYaIN3UPOBATh 00yueHHE U BBECTU SKCTPEHHYIO KOPPEKIIMIO 3HAHUH.

[Ipobnemuas Texnonorusi o0y4yenus. OOMeH MHPOpPMaLUEH, MOydeHHON CTYy/ICHTaMH B
XOZI€ CAaMOCTOSITENILHOTO MTOUCKA U MC-CIIE0BAHMSI 110 TOCTABICHHOM MTpobiiemMe, peKOMEH Iy eTCst
OpraHU30BaTh B paMKax MPaKTHUYEeCKUX 3aHATHH. L[eHHOCTh JaHHOM (hOPMBI 3aHATHI B TOM, YTO B
nporuecce 00CyXKJIeHUs MOXKHO BBI-CKa3aThb COOCTBEHHOE€ MHEHME M MOIBITAThCS J0Ka3aTh €ro
IIPaBUJIBHOCT.

6 YuedHO-MeTOIHUYECKOE 00ecTiedeHre CAMOCTOSITeTbHOIT padoThI 00yYaromuxcst
[pencraBneHo B mpuiioxeHnH 1.

7 OueHoYHbIe cpecTBA VIS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAlUH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqHYECKOE H HH(OPMALIMOHHOE 00ecTieYeHre THCITUTLTHHBI (MOTYJIs1)
a) OcHoBHas auTEpaTypa:
Hosuxkos, ®. A. CuMBOIMYECKUN HCKYCCTBEHHBI MHTEIJIEKT: MaTEMaTUUECKHE OCHOBBI

NPEJCTaBICHUS 3HaHWK . ydeOHoe mocobue mius By3oB / ®. A. HoBukoB. — MockBa
WznarensctBo HOpaiit, 2024. — 278 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-00734-3.
— Teker : oanextponnsii // OOpaszoBarenbHas 1iargpopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/537348 (nara oOpamenus: 13.04.2025).

0) lonmotHuTeE/ILHAS TUTEpPaTypa:

beccmeprhbrit, M. A. CucremMbl HCKyCCTBEHHOTO MHTEIUIEKTAa | y4eOHOe mocoOue st
By30B / U. A. BeccmepTHBIit. — 3-¢ u31I., Ucnp. u gor. — Mocksa : M3marensctBo HOpaiit, 2024.
— 164 c. — (Bwicuiee oopazoBanue). — ISBN 978-5-534-18416-7. — Tekcr : 31eKTpoHHBIH //
OopasoBarenbhas miardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/534963 (mata
obpamienus: 13.04.2025).



denopos, . 10. IIporpaMmmupoBaHume Ha S3bIKe BRICOKOTO YpoBHs Python : yueGHoe mocooue mis By3os / 1.
1O. ®enopoB. — 5-e uzn., mepepad. u nomn. — Mocksa : M3natensctBo FOpaiit, 2024. — 227 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-17323-9. — Tekcr : snexrponHbiii // O6pa3oBarenbHas miaTGopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/539651 (nara oopamenus: 13.04.2025).

B) MeToauuecKue YKazaHus:

[Tnatonos, A. B. Mamunanoe o0yuenue : yuebHoe mocooue st By30B / A. B. ITnatonos. — MockBa
: I3parenscTBO FOpaiit, 2024. — 85 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-15561-7. — Tekcr :
anektpouHbi // O6pazoBatensHast miathopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/544780

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypceh:

IIporpammHoe o6ecniedeHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBUs JTULEH3UH
MS Office 2007 |y, 135 1 17.09.2007 GeccpouHo
Professional

7Zip c¢B0001HO pacnpocTpangemoe I10 0eccpoyHO

FAR Manager cB0001HO pacmpocTpansemoe 110 0eccpoyHO
Bpaysep Yandex [cBoGoanO pacnpocrpansemoe 110 0ecCpoYHO

MS Visual Studio

Code cB00OOIHO pacmpoctpansiemoe [10 OeccpovHO

JetBrains PyCharm

Community Edition cB06OIHO pacnpocTpansiemoe [10 GeccpouHo

NotePad++ cB000THO pacnpocTpansemoe 110 OECCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX M HH(POPMAIIMOHHBIE CIIPABOYHBIEC CHCTEMBbI
HasBanue kypca Ccplika

OnexkTpoHHble pecypcbl Oubmuoreku MI'TY um. T https://host.megaprolib.net/MP0109/Web
Hocoga ' ' '

Poccuiickas ['ocynapcrBennas 6ubnmmoreka. Karanorn https://www.rsl.ru/ru/4readers/catalogues/

IMouckosas cucrema Axkanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Harmnmonansnas HH(bOpMaL[HOHHO-aHaJ'II/ITI/I‘{CCKaH CHUCTEMA

_ Poceuiiciuii nHeKc HayuHOTo mrTHposanus (PHHLI) URL: https://elibrary.ru/project_risc.asp

9 MaTepuHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCIUILITHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I‘IQCKOG obecnieueHue JUCIMITIIMHBI BKJIIFOYACT:



MarepuanbHO-TEXHHUECKOE 00ecIIeueHNe AUCHUIUINHBI BKITFOUAET:

Tun u Ha3BaHue ayauTopuu OcHaIEHUE ay JUTOPUU

VYuebHble ayqUTOpPUM JUIsI NPOBEIEHUS 3aHATHH JekuuoHHoro Tuma Jlocka,
MYJIbTUMEIUNHBIN IIPOEKTOP, IKPAH

VYuebHble ayIUTOpPUM JJs TPOBEICHUS JIAOOPATOPHBIX 3aHATUM, TIPYNIOBBIX MU
UHIUBUAYAIbHBIX KOHCYJbTALMH, TEKYIIEro KOHTPOJS W IPOMEXKYTOUHOM arrectauuu
[Tepconansubie KomnbloTepsl ¢ nmakeroMm MS Office, Beixomom B MHTEpHET M ¢ AOCTYIOM B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIIbHYIO Cpely YHUBEPCUTETA;

Kommiekc TecToBbIX 3a1aHUi 17151 IpOBeIeHUsI pyOeKHOT0 U IPOMEXKYTOYHOT'O KOHTPOJIS

[TomeneHus y1st caMOCTOATENBHOM paboThl 00yyaromuxcs [lepcoHanbHble KOMIIBIOTEPHI
¢ makerom MS Office, Bei-xo0M B IHTEpHET ¥ € JOCTYIIOM B 3JICKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTEeNbHYIO Cpely YHUBEPCUTETA

[Tomemenuss Juis  XpaHeHHsT M HPOPHIAKTHUECKOro OOCIyKUBaHHUsS y4eOHOro
obopynoBanusi Illkader mis XpaHeHUs y4eOHO-METOJMYECKOW JJTOKYMEHTAIMH, Y4eOHOTrO
00opy10BaHUs ¥ YYeOHO-HATJISAIHBIX TTOCOOUI



Ipuioxkenne 1. YueOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITEIbHOM Pad0oThI 00y4al0IIMXCS.

[TpumepHOE 3aaHKe JIsi CAMOCTOSTEILHOTO BBIITOJTHEHHMSI
Cozpnaiite HOBBIE Colab notebook, mepeiins mo ampecy https://colab.research.google.com/ nmm
cnenas 310 u3 Google Drive.

[Tpu oMo mento BeiOepute padoty Ha GPU: Runtime -> Change runtime type -> GPU. [lns
MPOBEPKH YCIHEIIHOCTH MOJAKIIOYEHUSI U paboThl rpa)uyeckoro mporeccopa (MHOT/Ia OH OKa3bIBAETCS
HE/IOCTYNEH, B 3TOM Cllydyae HYXXHO IOBTOPUTH IOMBITKY €ro BKJIIOUEHHS II03KE) MOXKET OBbITh
KCIIOJIb30BaH CIEAYIOINI IPOrpaMMHbINA KOJ:

import tensorflow as tf

tf.test.gpu_device_name() # B ciay4ae ycrnemrHocTH OyAeT BbIIaH MPUMEPHO TaKOWPE3YJIbTaT
'/device:GPU:0'

[MpousBenute momkiIOYeHWE Bcex HeoOxomumbix Oubmmorek (Pandas, Keras, Seaborn) mpu
MIOMOIIIX BbI30Ba KOHCTPYKIIUiA IMPOrt, kak 610 OnucaHo B paseie « MHCTpyMEHTBI U OUOIHOTEKNY.

[TpousBeauTe 3arpy3Ky 0Oy4aroIero ¥ TECTOBOro Habopa JaHHBIX U3 YeTHIPEX (aiiioB B popmare
CSV (mpmiararoTcsi K J1a0OpaTOpHOH paboTe, sBISAIOTCS 00pabOTKOM jJaracera, OMMCHIBAIOLIETO
JMarHOCTHKY paKa Ipyiu’):

from google.colab import filesfile =
files.upload()

X_train = pd.read_csv("xtrain.csv", header=None)Y _train =
pd.read_csv("ytrain.csv", header=None)X_test =
pd.read_csv("xtest.csv", header=None) Y _test =
pd.read_csv("ytest.csv", header=None)

Co3pnaiiTe HEHPOHHYIO CETh U3 YETHIPEX CIOEB, 3a/1aB AJIs BCEX, KPOME MOCIEAHEr0 Closi, OBICTPO
BbIuucisiemyto ¢ynkiuio aktuanuun RELU. Jlnsg storo nenecoobpazHo HCMoiab30BaTh Mojienb Keras
Sequential®. TTapamerp BxomHOTO ciost input dim ompesenseTcs TeM, 4TO B HMCIOIB3yEMOM JaTaceTe
konmdyecTBO (hakTopoB paBHO 30 (em€ 2 KOJOHKK — omnucaresbHble). [Ipy mepBoM BEHIIOITHEHUH PaOOTHI
KOJIMYECTBO HEMPOHOB B KAXJAOM M3 CIOEB PEKOMEHIYETCS HCIIOIb30BATh KaK B IMPUMEPEHMXKE:

from keras.models import Sequentialfrom
keras.layers import Dense

classifier = Sequential() # Uuunmanuzarus HC classifier.add(Dense(units = 16, activation =
‘relu’, input_dim = 30))classifier.add(Dense(units = 8, activation = relu’))
classifier.add(Dense(units = 6, activation = 'relu’)) classifier.add(Dense(units = 1, activation =
'sigmoid’))

VKaXuTe METO ONTUMH3AIUK® U (YHKIIHIO TTOTEPHU™’:

classifier.compile(optimizer = 'rmsprop’, loss = 'binary_crossentropy’)



Tenepb MBI MOKEM ITPOBECTH 00yUeHHE HEHPOHHOI ceTu. BmecTo konmuyecTBa 3mox, pasHoro 100,
Kak B HIKECIEIYIONIeM MpUMEpPE, 3a/laiiTe KOJIM4ECTBO, paBHoe (20 + HoMep Bameii Opuraabi*s).
[Ipexne, uem 3amyckaTh HIXKECIEIYIOIINNA KO, 3aCEKUTE BpeMsi, KoTopoe norpedyercs Ha odyuenue HC
(3TO 3HauUEHUE NTOJKHO OBITH OTPAKEHO B OTUETE, KaK U KOJMYECTBO yKa3aHHBIX BamH 31ox). [locne
0oOyd4eHHs BbI TIOJIYUUTE 3HAUCHHE (DYHKIMHU OIMMOKHU NI mocaeaHeit smoxu (Hampumep, loss: 0.0530) —
TaKxe 3auKcupynTe ero ajs oTdéra.

classifier.fit(X_train, Y _train, batch_size = 1, epochs = 100)

[Tonyuute HaOoOp 3HaYEHUM, MpEACKAa3aHHBIX Ballle HEHPOCETEBOM MOJIENbI0 (HAJIUYUE WU
OTCYTCTBHE paka Tpyau). B mpumepe HUXKe s HMHTEpPIpETallMd MNPOrHO3a, BbigaBaemoro HC,
ucnonsiyercs Gpynkuus, cxoxkas ¢ RELU (uer, ecu BeposatHocTs Huxke 0.5, 1a, eciu Oobliie Uik paBHA):
Y _pred = classifier.predict(X_test) # momaém nHa Bx0x 00yueHHoii HC TecToBBIHAOOp TaHHBIX

Y pred=[1ify>=0.5else 0foryinY_pred]

OIIeHI/ITC TOYHOCTBH IIPOTHO34, 1aBacMOro BaIleH MOZACIIbIO, CPAaBHUB NPCACKA3aHHBIC 3HAYCHHUAC
HN3BCCTHBIMHU:

total =0
correct=0
wrong =0

for i in range(len(Y_pred)):total=total+1
if(Y_test.at[i,0] ==Y _pred[i]):
correct=correct+1else:

wrong=wrong+1

print("Total " + str(total)) print("Correct " +
str(correct))print("Wrong " + str(wrong))

CpaBHI/ITC TOYHOCTD IMMPOrHO3a CO 3HAUCHUCM (I)YHKI_II/II/I OI_I_II/IGKI/I, 3a(I)I/IKCI/IpOBaHHBIM paHee, u claenauTe
BBIBOJbI.






IIpuaoxkenne 2. OueHo4YHbIE CpeaCTBA VI NPOBEICHNS MMPOMEKYTOYHOM aTTeCTAMI

a) [lnanupyembie pe3yJbTaThbl 00yUYeHUS U OLEHOYHbIE CPEACTBA ISl POBEACHUA MIPOMEKYTOUHON aTTecTAluM:

CTpyKkTypH
blil
3JIEMEHT
KOMIIeTEeHI]
UM

Ilnanupyembie
pe3yabTaThl 00y4eHust

OueHo4yHbIE CpeCcTBA

OIIK-1: Criocoben IIPUMECHATH €CTECCTBCHHOHAYYHBIC 1 O6H_I€I/IH)K€H6pHLIe 3HaHUA, METOJAbI MATEMATUICCKOI'O aHaJIn3a U MOJACIINPOBAHUA B HH)KeHepHOﬁ JCATCIIBHOCTH,
OCKTHUPOBAHHUEM U KOHCTPYHUPOBAHUEM, TEXHOJIOT'UAMU IIPOMU3BOACTBA HpI/I60pOB 1 KOMIUICKCOB IMMPOKOI'0 HA3HAYCHUA

CBSI3aHHOM C I

IlepeyeHb TeOpeTUYECKHX BOIIPOCOB /LIS 3a4€Ta:
1. MopenupoBaHue UCKYCCTBEHHOI'O HEHpOHa, (GYHKLUS aKTUBALMU 3JIEMEHTa

2. OgHocnoiHbIM nepiienTpoH. OOy4eHrne neplenTpoHa.

ITpumensier SHaHWA) 3 Netomp Ge3ycnoBHOI onTuMHI3auy. MeTo HAUCKOPEHITIEro CIycKa.
MaTeMaTHKH B HH)KEHEPHON o .
OIIK-1.1 4. MHOTOCITOWHBIH MEepIenTPOH. AJTOPHUTM 0OPATHOTO PACTIPOCTPAHCHHUS
MIPAKTUKE npu
MOJICTUPOBAHUN OIINOKM.
5. 3Bie4eHne NpU3HAKOB.
JInneiinbnii nuckpuMmuHaHT Puiiepa. CeTr CBEPTKH.
IlepeueHb TeopeTHYECKUX BONPOCOB /ISl 3a4eTa:
1. 3akoH oOyueHus Xe066a. Cerp Xomndumma.
e o S Anroput™ GyHKIMOHUPOBAaHUS ceTH Xonduiga, eMKOCTb aMsITH
OIIK-1.2 |ecTecTBEHHBIX  HayK B e P Y P ’ C
WHKEHEPHOH MPAKTHKE eHpOHHBIE CETH BCTPEYHOTO pactpocTpaneHus. CeTu
Koxonena.
IMepeyeHb MPUMEPHBIX MPAKTHYECKUX 3a/1aHHUI:
M3yueHne MeTo0B 00yUeHUSI HSUPOHHOM CETH ISl OJTHOCIOMHOMN
TMpumersier HEHPOHHOH CETH
OOIIENH)KEHEPHbIE 3HAHUS . . V-
OIlK-1.3 p . [M3yueHne MeToI0B 00yUeHHs HEHPOHHOM CETH JUISi MHOTOCIIOWHON
WHXXEHEpHOit| .
eSTeIbHOCTH HEHPOHHOHN ceTH

TecTupoBaHue HEHUPOCETH JIJIs PEIICHHUS 3a7au KiacCu(hUKauu

YK-1 CrnocobeH OCyIIECTBISITh MOUCK, KPUTUIECKUHA aHATN3 U CHHTE3 WH(GOPMAINH, TPUMEHSITH CUCTEMHBIN MTOAXO0/ ISl PEIICHUS TTOCTABIICHHBIX 3a/1a4




AHanmu3upyeT 3a1aqy,
BBIJCIISIS ee 0a30BLIE

IMepeyeHb TeopeTHYECKHUX BOMPOCOB /IJIS 3a4eTAa:

COCTaBIISAIOIINE, . . . .
ACCMATOUBACT - 1. Tlousrue HeiiponHoli cetu. Kinaccudukanns HeHpOHHBIX ceTei.
p P 2. MmuorocnoiiHas HelipoHHAs ceTh ¢ 00yYeHHEM 0OpaTHBIM PACTIPOCTPAHEHUEM OIUOKH.
YK-1.1 |mpeasmaraeT ~ BO3MOXKHBIC . .
3. AnropuT™ 00ydYeHHS HEHPOHHOM CEeTH.
BapHaHTbI pemeHus . .
. 4. JloCTOMHCTBA U HEAOCTATKN HEHPOHHBIX CETEH.
MIOCTABJICHHOM 3a/1a4n, . .
5. OOmactu mpuMeHEeHUs] HEHPOHHBIX CETEH.
OLIEHMBAs UX JOCTOMHCTBA
W HEJJOCTATKU
Ompenenser,
UHTEPIPETUPYET "
AKUPYET HWHPOPMAIHIO .
P by o ’IlepedyeHb NPUMEPHBIX NPAKTHYECKUX 3aJaHUIM:
TpeOyeMyto Ui PeIICHUsI
9 1. Mogenu u npunnunsl KERAS
YK-1.2 [IOCTaBJIEHHOM 3aJa4H; s . o .
2. HeiiponHsie ceTu ¢ paguanbHOI 6a3ucHOM (QyHKIUEH
OCYIECTBIISIET MIOWCK
HHPOpPMALTUH o
Pa3ITMYHBIM THIIaM
3aIpoCcoB
IpuMepHbIe 3a1aHUs 1JI5l CAMOCTOSITETbHOT0 BbINOJTHEHHS
TecTupoBaHue HEHPOCETH ISl PEIICHHS 3a/1a9H Kiacch(uKamm
YK-1.3 [Ipu o6paboTke nHbOpMaLTecTUpOBAHHE HEHPOCETH TS PEIICHUS 3aa4H PErPECCUr

TecTupoBaHUE BEPOATHOCTHON HEHPOHHOM CETH




0) Ilopsimoxk mnpoBedeHUs TNPOMEKYTOYHON AaTTecTallUU, IMOKA3aTeJM M KPUTEPHH
OLlCHUBAHMUSL:

ATTecranusi 1Mo JAUCHUIUIMHE BKJIOYAET OTBETHl HA TEOPETHYECKHE BOIPOCHI M BBIIOJHCHUE
NPaKTUYECKHUX 33aHUH, BBISBISIIOMINX CTENCHh C(POPMUPOBAHHOCTH KOMITETCHIIUHN, TIPOBOAUTCS
B (hopMe 3ayeTa ¢ OLCHKOM.

IlokazaTenu u KPpUTCpUH OLICHHUBAHUA 3a4€Ta C OHCHKOﬁ:

— Ha OIEHKY «OTIH4HO» (5 06amioB) — oOydaromuics AEMOHCTPUPYET BBICOKUN YPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHuecKoe U TIyOOKoe 3HaHue
y4eOHOro MaTepuaia, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOIHO ONEpUPYET
3HAHUSIMU, YMEHUSMHU, TPUMEHSET UX B CUTYAIUSX MOBBIIICHHOMN CIIOKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydYaromuiicss JEMOHCTPHPYET CPEIHUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIbHBIE OIMOKH, HETOUHOCTH, 3aTPYIHEHUS ITPH AHATIMTUYECKUX OTIepallUsIX, IEPEHOCE
3HAHUW U YMEHHI Ha HOBBIC, HECTAHAAPTHHIC CUTYAIIHH.

— Ha OLICHKY «YAOBJIETBOPUTENbHO» (3 Oaina) — oOyyaroluiicss AEMOHCTPUPYET IOPOTOBBIi
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJLHBIX MEPONPUITUN JOIMTYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACNBHBIX 3HAHWW, yYMEHHWI, HaBBIKOB, OOydYarONIMKCS
HCIIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHHUA IIPU OINCPHUPOBAHUM 3HAHHUAMHW U YMCHHUAMU IIPU HUX
MEPCHOCE HAa HOBBIC CUTYyallNH.

— Ha OIEHKY «He 3auTeHo» (1 Oamr) — oOyvarouuiics HE MOXET IMOKa3aTh 3HAHWS HA YPOBHE
BOCITPOU3BEICHUS M O0BsICHEHUsI HH(GOPMAITH, HE MOXKET MOKa3aTh HHTEIJIEKTYaIbHbIC HABBIKU
pElIeHs TPOCThIX 3a/1au.



