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PaGouas nporpamma cocrapnena na ocnose ®I'OC BO - MarucTparypa 1o HarpasJIeHHIO
noarorosku 01.04.02 IpuknanHas MaTeMaTHka u uHpopmaTuka (nprukas Munobpuayku Poccun
ot 10.01.2018 r. Ne 13)

PaGoyas mporpamma paccMoOTpeHa U 0100peHa Ha 3acelaHHu xad)enpsl [Tpuknannoit
MaTeMaTuKH ¥ HHPOPMATHKH
14.01.2025, nporokos Ne 5

3as. Kaq)ezxpon I0.A. UsBekon
PaGouas nporpamma o106pena Metoauueckoi komuceHeii
03.02.2025 r. mporokon Ne 3 gp
Ilpencenarens [O.B.Comosa
PaGoyas nporpamma cocrasiena: M
npogeccop kadeapst [TMul, 1-p ¢us.-mar. Hayk % <2
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yuyeOHOM roay Ha 3acenanuu Kadeapsl [IpukinaaHoil MaTeMaTuky U HHYOPMATUKH

[Ipotokom ot 20 r. Ne
3aB. kadenpoii 1O.A. N3BekoB

Pabouast mporpamMmma repecMoTpeHa, 00cykaeHa u oJgo0penHa s peanusaruu B 2027 - 2028
yueOHOM roy Ha 3acefaHuu kapeapel [IpuknamgHoi MaTeMaTuku U HHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Iensamu ocBoeHus TuCHUIIMHEBI «COBpEeMEHHbIE MPOOIEMbl IPUKIAJHON MAaTEMaTHKH U
UHPOPMATUKNY» SIBIISETCS: W3JIOKEHHE OCHOBHBIX METOJIOB MOCTPOCHMUS M aHAIM3a CIOXKHBIX
MaTEMAaTHYECKUX MOJENEH; aIrOPUTMOB I HCCIECJOBAHMS MATEMaTHYECKHMX MOJAEIEH C
ucnonb3oBanueM IBM. Kypc npusBan nath 0030p HEKOTOPBIX aKTYaIbHBIX HayYHBIX MPOOIEM
NPUKIAJAHOM MaTeMaTHMKM U MH(POPMATUKH, A TaKXKe CYIIECTBYIOIIUMX B HACTOSILEE BpeMs
METO/I0B, TOJIXOA0B U CPEJICTB PELICHUS TaHHBIX IIPOOIEM.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuumumaa CoBpeMeHHbIe MPOoOJIEMBbl MPHUKIAAHON MaTeMaTHMKH W HWH(OPMATHKH
BXOJIMT B 00513aTEJIbHYIO 4aCTh y4EOHOI0 I1aHa 00pa30BaTeIbHON IPOrPaMMBI.

Jns  wW3ydeHUs  JUCHUIUIMHBI ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUILINH/ IPAKTUK:

JlonoaHUTENbHbIE TaBbl (PYHKIIMOHAIBHOTO aHaIU3a

MeTtopl penieHNs SKCTPEMAIbHBIX 3a1a4

OOpatHbl€ 33/1a41 CIEKTPAIbHOTIO aHAIHU3A

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBEI OyayT
HEOOXOAUMBI JUISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

IIpousBoacTBEHHAs - HAyUHO-UCCIIEI0BATEIbCKast paboTa

JIMCKpETHBIE U MAaTEMaTUYECKHE MOJIEIH

JIonOIHUTENBHBIE TIaBbl KOMIUIEKCHOTO aHAJIA3a

CoBpeMeHHbIE YUCIEHHBIE METObl MATEMAaTUUECKON (PU3UKU

CnexrpanbHas Teopus 1uddepeHaIbHbIX OIIepaTOPOB

UucieHHble METOIBI PELICHNS HHTETPANIBHBIX ypaBHeHUN Dpearoapma nepBoro poja

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pe3ynbrate ocBoeHuUs AUCHUILIUHBI (MOyJ1s) «CoBpeMEeHHbIE TPOOJIeMbl IPUKIIAIHOM
MaTeMaTUKd W  uHOpMATHKW»  OOydarouIuics  JIOJDKeH  00JiajaTh  CIEAYIOIUMHU
KOMIIETEHIMSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Cnoco6eH pemiath akTyajabHbIE 33a4d (PyHIaMEHTAIbHON U MPUKJIAAHON MaTeMaTHKU

OIlIK-1.1 Pemaer mnpodeccuonanbHble 3a7auyud ¢ 00gacTH  (yHIaMEHTAJIbHON U
PUKJIAIHON MaTeMaTHKH

OIIK-1.2 Brnaneer cnocobaMu M npuemMaMu pelIeHHs UCCIEOBaTEeNbCKUX 33/1ad B
obyract pyHIaMEHTATbHON Y MPHUKJIATHON MAaTEMAaTHKH

OIIK-1.3 [Ipumensier QyHAaMeHTaNbHBIE MEXKIAUCUMIUIMHAPHBIE 3HAHUSA IS

PCUICHHUA 3a1a4 B HpO(bCCCHOH&J'IBHOI’I JCATCIIbHOCTHU




4. CTpyKTypa, 00bEM U coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
quce:
— KoHTakTHas padora — 40,3 akaj. 4acoB:
— ayauTopHas — 34 akaj. 4acos;
— BHeayiuTopHas — 6,3 akaJl. 4acoB;
— caMocCTosTeNbHAs paboTa — 68,3 aka. 4yacos;
— B (hopMe MpakTUIECKOM moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,4 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas g
o | KOHTaKTHas pabota E E ®dopma TeKyIero
Pasnen/ Tema 3 (b axan. =acax) £ Brn . KOHTPOTA Kon
N — : S O | caMOCTOATEILHOM | yCNEBACMOCTH M [ L o\
O g £ paboThI TIPOMEKYTOUHOM
Tlex. mab. | mpakT. zZ aTTecTalyy
3aH. | 3aH. | &
1. TousiTue «MSITKHE
BBIYUCIICHUSDY (SOFT
COMPUTING)
CocraBienue
1.1 Data mining Ta0JINIL IIposepka OIIK-1.1,
(MHTEIUICKTyalIbHBIH aHaTH3 4 PaboTa ¢ HHIUBUTYAIIbHBIX OIlK-1.2,
naHHbix — UAJT) 3JIEKTPOHHBIMU 3a7laHui OIlK-1.3
yueOHUKAMHU
1.2 Cdepsl mnpuMEHEHHS H%MOTOBKa «
Data Mining. Turbt anl((;lzl ii;ilé(;
3aKOHOMEPHOCTEH, P y 6 OIIK-1.1,
ompenensembie Data Mining. 1 4 SAIITHIO Jlabopatoprbie OIIK-1.2,
IlocraHoBKM 3amay M HX Mok . padote! OIIK-1.3
OCHOBHBIE MAaTEMaTH4eCKUE FIOTOMHATEILHOU
CXOMBL I/IH(i)OpMaP,I/II/I o
3aJlaHHOW TeMe
1.3 Maremarnueckuit [Noaroroska k
WHCTPYMEHTapHil Data nabopaTopHO-
Mining. Knaccuduxanus IPaKTUYECKOMY OINK-1.1
CPEIICTB. 1 4 3aHATHIO JlabopaTopHsbie OHK-l:Z’
OCHOBHBIE ~ NPUHLMIBI U Iouck paboThI OIK-1 3’
TIOJIOKEHUS pa3pa-00Tku JIOTIOJTHUTENIEHOM '
MH()OPMAIIOHHBIX 2 UH(OPMAIHH T10
AHATUTHIECKUX CHCTEM. 3aJaHHOW TeMe
[Moaroroska k
nabopaTopHo-
MPaKTHYECKOM
b 3aHATHIO ! JlabopaTopHsie OIK-11,
1.4 HeyeTkue MHOXKECTBA 2 1 4 BAITONHEHHC paboTI OIIK-1.2,
OIlK-1.3
MIPaKTHYECKUX
pabort (perieHue
3ama)
ITonroroBka x
nabopaTopHo-
MIPaKTHYECKOMY
3aHATHIO
Pabota c JlabopaTopHsie OIK-11,
1.5 Heiiponnsie cetn 2 1 4 OIIK-1.2,
KOMITBIOTEPHBIMHU paboTsl
OIlK-1.3
o0yJarmuMu
IporpaMMamu,
JNEKTPOHHBIMU
yueOHUKAMH




IlogroroBka k

nabopaTopHo-
1.6 T'eHeTHUECKUIT ATOPUTM MPAKTITICCKOMY OIIK-1.1,
3aHATHIO JlaGopatopHbie
(3BOJTIOLIMOHHBIE 4 TMonck paboTsi OIIK-1.2,
BBIYHMCIICHHUS) N OIIK-1.3
JIOTIOJTHUTEJILHON
UHPOPMALIUH T10
3aJIaHHOU TeMe
HUroro no pazaeny 24
2. BricokonpousBoauTenbHbIE
BBIUHCIUTENBHBIE ~ CHCTEMBl |
001aCTH UX TPUMEHEHUS
2.1 ApXHTEKTYypa Cocrasenue IIpoBepka OIIK-1.1,
COBPEMEHHBIX 4 rabmuu. Pabora ¢ HWHAWBHyaJIbHBIX OIIK-1.2,
CYHEPKOMITEIOTEPOB. PJICKTDOHHBIMH 3amaHui OIIK-1.3
yueOHUKAMH
2.2 CynepkoMIIbIOTEpBl B IMon6op, onucanue Iposepxa OIK-1.1,
Poccun. 4 caifroB HTepHer HHHHBHHyaHj’HHX OIIK-1.2,
3amaHui OIIK-1.3
2.3 BexTopHO-KOHBelepHbIE IMoxGop, onucanue Tposepka OIK-11,
KOMIIBIOTEPBI. 2 caiitoB HTepuer HEHIBHIYATBHBIX OIIK-12,
3alaHui OIlK-1.3
2.4 2 IoarotoBka OTK-1.1,
MaccuBHO-nIapaiebHbIe 4 1a00paTOpHO- JlaGopaTopHble OIK-1.2
KOMITBIOTEPBI c MIPaKTHIECKOMY padoThI OHK-ll.S,
pacrpeesIeHHOM MaMsIThIO. 3aHATHIO
[MonroroBka OTIK-1.1,
2.5 KiactepHbie CHCTEMBI. 4 niabopatopo- JlaGoparopurre OIlK-1.2,
MIPaKTHYECKOMY paboTs OIK-1.3
3aHATHIO
Pabota c IIposepka
2.6 KBaHTOBEIE BBIYHCIICHUS 4 | TOTIONHUTENHHON | MHAWBUIYAIbHBIX
JUTEepaTypon 3a/laHui
Wroro no pazaery 22
3. HexoTopsie pOoOJIEMBI
COBpPEMEHHOM MIPUKIIATHON
MaTEMaTHKH
[Noaroroska k
nabopaTopHO-
3.1 IIpobnema obecneueHus IPaKTUYECKOMY OIK-1.1
HaJeKHOCTH  BBIYHCIICHHN 4 3aHATHIO JlaGopaTopHbIe OHK-lI 2’
IIPY OTPAHUYEHUH TOYHOCTH IMouck paboTh OHK-ll 3’
MCXOJHBIX JaHHBIX JIOTIOJTHUTENLHOM
UH(}OPMAIHH T10
3aJJaHHOH TeMe
INoaroroska k
nabopaTopHo-
MIPaKTHYECKOMY
3.2 HekoppekTHbIE 3aiadu. 3aHATHIO OMNK-1.1
3amauu,  MPOMEXYTOYHBIE 2 6 Pabota c JlaGoparopHbie OIK- 1'2'
MEXJY KOPPEKTHBIMH U KOMITBIOTEPHBIMHU paboThl OHK-ll 3’
HEKOPPEKTHBIMH. oOyyaromumu '
MpOTrpaMMamMH,
JNEKTPOHHBIMU
yueOHUKAMH
[Moaroroska k
nabopaTopHo-
3.3 Juddepennmansabie HPaKTHIECKOMY OIK-1.1
YpaBHEHUS, ux 63 3aHSATHIO JlaGoparopHbie OHK-ll 2'
npeoOpa3oBaHusl. ' Brimonnenne paboThI OTIK- 1' 3’
Y CTOMUNBOCTD pEIICHUI. MPaKTHYECKUX '

pabort (perieHue
3ama)




IlogroroBka k

3.4 .«OKecTkure» U «MATKHE» nabopaTopHo-
MaTeMaTHYEeCKUEe  MOJEH. IIPAaKTHYECKOMY OIK-1.1
Pemenne xectkoil 3amauu 3 9 4 3aHATHIO JlabopaTopHble OIIK-1 2’
Komwn panst ypaBHeHMH U Beinonnenue padoThI OHK-lI 3'
CHCTEM YpaBHEHHUH MEPBO-TO MPaKTHICCKUX '
MOpSIKA. pabort (perieHue
3a5a4)
IlonroroBka
1a60paTOpHO-
3.5 HHTepBasbHBIE METOBI MIPAKTHYECKOMY OIK-1.1
peleHus 1 2 2 3aHATHIO JlabopaTopHble OIK-1.2 '
TG PepeHIIHATBEHBIX Beinonnenue padoThI OIK-1 3’
YpaBHEHHI. MPaKTHICCKUX '
pabort (perieHue
3aa4)
HUroro no pasaeny 10 10 22,3
Uroro 3a cemectp 17 17 68,3 JK3aMeH
Hroro no aucuuIuinHe 17 17 68,3 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xozne uzydenus aucuurianabl «CoBpeMeHHbIE MPOOIeMbl MPUKIATHON MaTEMaTUKU U
UH(GOPMATUKU» PEKOMEHIYEeTCs HCIOJb30BaTh OOpa3oBaTeibHble U HH(GOPMALUOHHBIE
TEXHOJIOTUH:

1. TpaguuKOHHBIE TEXHOJIOTUU O0yYEHUs, Mperoarapilue nepeaady “HQopMalim B
roToBOM BHUZe, (opMupoBaHHe y4eOHBIX yMEHUH 1O 00pasiy: JeKUUsA-U3JI0KEHHE,
JEKIHA-00BACHEHUE, JTA00pAaTOPHBIC pa0OTHI U .

Vcnonp30BaHue TPaJUIIMOHHBIX TEXHOJIOTUI 00eCIeYnBaeT OPHEHTUPOBAHKE CTYICHTA

B IOTOKE HH(OpPMAIMH, CBSI3aHHOM C pa3IMYHBIMH TMOAXOAAMH K OIPEACICHUIO
CYIIHOCTH, COJAEp)KaHUs, METOAOB, (opM pa3BUTUS U  CAMOPA3BUTUS  JIMYHOCTH;
CaMOOINpE/IEIIeHHE B BHIOOPE ONTUMAJIBLHOTO MYTH U CIOCOO0B JTUYHOCTHO-MTPO(HECCHOHATEHOTO
pa3BUTHSA; CHUCTEMATU3aLlMI0 3HAHUM, IOJYYEHHBIX CTyJEHTaMH B Ipollecce ayAUTOPHOM U
CaMOCTOSITeNIbHOM  paboThl.  JIEKIIMOHHBIE 3aHATUS MPOBOAATCS €  HMCIOJIb30BAaHUEM
MYJIbTUMEAMUHBIX cpencTB. JlabopaTtopHblie 3aHATHA OOECIIEUMBAIOT PAa3BUTUE U 3aKPEIICHUE
YMEHHMI U HaBBIKOB OINpeEeNieHus Lelel U 3a/lad caMOpa3BUTHS, a TaKkKe MPUHATHS Haubolee
3QGEKTUBHBIX pemIeHuiH 1Mo uxX peanu3auuu. JlabopaTopHble 3aHATHA MPOBOIATCS B
KOMITBIOTEPHBIX Ki1accax BeiuucauTenbHoro uenrpa ®I'bOY BO «MI'TY um. I'.1. HocoBay.

B xoxe mnpoBedeHMsI JIEKIIMOHHBIX 3aHATHM MpeaycMaTpUBaeTCs HCIOJIb30BaHUE
3JIEKTPOHHOTO IEMOHCTPAIIMOHHOTO MaTepHalia o TeMaM, TPEOYIOUM WILTIOCTpaluu paboThl
MIPOTPaMMHBIX MPOIYKTOB.

B xome mnpoBeneHuss NpPaKTUUYECKUX 3aHATUH MPEAYyCMATPUBAETCS HCIOJIb30BAHUE
CPE/ICTB BBIUUCIUTEIHLHON TEXHUKHU IMPHU BHITIOJHCHUH WHAUBUAYaTbHBIX 3aqaHui. Texkymmii u
MIPOMEKYTOUHBI KOHTPOJb OCYIIECTBIISETCS C HMCIOJIb30BAHUEM CPEICTB BBIYUCIUTEIbHON
TEXHUKH.

2. VuTepakTHBHBIE TEXHOJIOTUH, MPEANOJNATaloIIUe OpPraHu3aIil0 OOyYeHUs Kak
IPOJYK-TUBHON TBOPUYECKON JEATENbHOCTH B PEKUME B3aUMOJEUCTBUS CTYIEHTOB JAPYr C
JIPYTOM U C mpernojaBareneM. Vcrnonb30BaHNe MHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOIOTUN
CIIOCOOCTBYET MOBBIINICHUIO MHTEPECA U MOTHUBALIMU YYaIMXCS, aKTUBU3ALUU MBICIUTEIbHON
NeSITeIbHOCTH U TBOPYECKOT0 MOTEHIMAja CTYJAEHTOB, AenaeT 0osiee 3((PEeKTUBHBIM YCBOCHHE
MaTepuaia, MO3BOJISIET MHJIWBUIYaIU3UPOBATh OOyUYE€HHWE U BBECTU SKCTPEHHYIO KOPPEKIIHIO
3HaHUM.

B pamkax mucuunianHsl «CoBpeMEeHHbIE MPOOJIEMbl NPUKIAAHOW MAaTeMaTUKU U
uHpopMmaTtuku» npenycmarpuBaetcss 20 dYacoB ayOUTOPHBIX 3aHSATUH, NPOBOJAUMBIX B
WHTEPaKTUBHOU opme.

3. NubopmaninoHHO-KOMMYHUKAIIHOHHBIE o0Opa3oBaTelibHbIE TEXHOJIOTHH,
IpeJoiaratoliie OpraHu3alnio o0pa3oBaTeIbHOrO MPOIECcca, OCHOBAHHYIO Ha NMPUMEHEHUU
CHEIMAIM3UPOBAHHBIX MPOTPAMMHBIX CpeJl U TEXHUYECKHX CPEICTB paboThl ¢ MH(pOpMaIUeH.
Mps1 UCIIOJIb3YEM TaKue (hopMbI y4eOHBIX 3aHATUN c HCIOJIb30BaHUEM
WH(}OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH KaK JIEKIIUU-BU3YAIU3AIHH U PAKTUYECKUE
3aHATHA B (pOopMe Mpe3eHTaIIH.

[Ipn nmpoBeneHWH NPAKTUYECKUX 3aHITUNA UCIHONB3YIOTCS TpyImoBas padora,
TEXHOJIOTHSI KOJUIEKTUBHOM TBOPYECKOM JIEATEIbHOCTH, TEXHOJIOTUS COTPYAHHYECTBA,
oOcyxeHnue mpobiemsl B (opMme IUCKYCCHH, aebarbl. J[aHHBIE TEXHOJIOTMH 00ECHeunBaIOT
BBICOKMI YPOBEHb YCBOCHHMSI CTYAE€HTaMHU 3HAHUU, A(P(EKTHBHOE U YCIEIIHOE OBJIAJCHUE
YMEHHSIMH U HaBBIKAMH B TIPEMETHON 00s1acTH, (GOPMHUPYIOT MO3HABATENBHYIO TOTPEOHOCTH U
HE00XO0IUMOCTh JabHENIIEro camo00pa3oBaHus, MTO3BOJISIIOT aKTUBU3UPOBATh
UCCIIEIOBATEIIbCKYIO IEATEIbHOCTh, 00ecreunBatoT 3 (HeKTUBHBIN KOHTPOJIb YCBOCHHS 3HAHUM.

4.Bo3moxkHoctu oOpazoBarensHoro nopraia ®I'bOY BO «MI'TY um. I''1. HocoBa»
JUTSI IPEIOCTABIICHUS CTYIEHTaM rpaduka caMOCTOSTENIbHON paboThI, paCIICAHUS



KOHCYJIbTAIlMi, 3aJaHUi JJI1 CaMOCTOSTENILHOTO BBIOJHEHHUS M PEKOMEHIYEMBIX TEM IS
CaMOCTOSITEITFHOTO H3yYCHUSI.

Hcnonb3yemble 00pa3oBaTeNbHbIE TEXHOJOTMM TMO3BOJSIOT AKTUBHO IPHMEHSATH B
y4eOHOM TMpOIlECCE WHTEPaKTUBHBIE (OPMBI TIPOBEACHHS 3aHITHH, YTO CIOCOOCTBYET
(OpMHPOBAHHUIO U PA3BUTHUIO MPO(HECCHOHATLHBIX HABBIKOB 00YUYaIOMIMUXCsl, (POPMHUPOBAHUIO HX
poeCCUOHATBHBIX KOMITETCHIINH.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOH PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

a) OcHOBHas JIUTEparypa:

1. Becemepthbiii, M. A. CucTeMbl HCKYCCTBEHHOI'O MHTEIIEKTA | ydeOHOE [TocoOue Juist
By30B / U. A. BeccmepTHbIit. — 2-€ u3f., ucmp. u gorn. — Mocksa : M3aarenscto FOpaiit, 2020.
— 157 ¢. — (Beicuiee obopazoBanue). — ISBN 978-5-534-07467-3. — Tekcr : asieKTpoHHBIH //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/451721

2. Hazapos, /I. M. UHTemieKkTyaabHble CUCTEMBI: OCHOBBI TEOPUU HEUYETKHX MHOMKECTB '

yuebHoe mocobue st By3oB / JI. M. Hazapos, JI. K. KonbimeBa. — 3-¢ u3., ucmp. u a0, —
Mocksa : UzmarensctBo [Opaiir, 2020. — 186 c¢. — (Beicmee oOpazoBanme). — ISBN
978-5-534-07496-3. — Tekcr : onekrpounsii // OBC IOpaiitr [caiit]. — URL:

https://urait.ru/bcode/453458

3.1Ienn, A. X. Kitaccuyeckrue M KBAaHTOBBIC BbIYMCIICHHS/ | yueOHOe mocobue / A. X.
Illens, M. H. Bsutenii. — 2-e¢ u3g. — Mocksa . MHTYUT, 2016. — 273 ¢. — Tekcr
snekTpounsi  // JlaHb : JJICKTPOHHO-OMOJIMOTEYHAass ~ CHUCTeMa.  — URL:
https://e.lanbook.com/book/100617 . — Pexwum gocTyma: s aBTOPH3. OJIb30BATEICH.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. bornanos, E. I1. UHTeNNneKTyanbHbIN aHaIU3 JaHHBIX © IPAKTUKYM Ul MaruCTPaHTOB
HaIpaBJICHUS 09.04.03 «[Ipuknannas nH(popMaTHKa» npoduie MOJITOTOBKH
«MH(DOopMaIOHHBIE CUCTEMBI U TEXHOJIOTHH KOpIiopaTiBHOro yrpasieHus» / E. I1. BoraaHos. -
Bonrorpanx : ®I'BOY BO Bonrorpaackuii 'AY, 2019. - 112 c. - Tekcr : anekrponnsiit. - URL:
https://znanium.com/catalog/product/1087885. — Pexxum gocTyma: mo moamucKe.

2. bopucesuy, A. B. DddexTuBHas anmapaTHas peaau3aliysi TeHETHYECKOTO aaropuTMa
Compact GA mist moucka skcrpemyma Qynkiuid / A. B. bopuceBud // DnekTpoHHBIN KypHa
"3nanuyMm". - Mocksa : HUL Muadpa-M, 2014. - 7 c. - ISSN 2311-8539. - Tekcr : 21eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/470335. — Pexxum gocTymna: 1o mojamnucke.

3. I'mankos JI. A. I'enetnueckue anroput™msl : yueOuuk / JI. A. I'mankos, B. B. Kypeituuk,
B. M. Kypeitunk ; non pen. B. M. Kypeiiunka. — 2-e¢ u3z., ucnpasi. u jon. — Mocksa :
OU3SMATIIAT, 2010. - 368 c. - ISBN 978-5-9221-0510-1. - Tekcr : snextponssii. - URL:
https://znanium.com/catalog/product/544626. — Pexwum goctyma: 1o mojArnuckKe.

4 Ilpununko, B. K. ®usnyueckne oCHOBBI KBAaHTOBBIX BBIUMCICHUHN. J[MHaMuKa Kyoura :
moHorpadus / B. K. ITpumunko, U. Y. KoBanenko. — Cankr-IlerepOypr : Jlans, 2019. —



216 c¢. — ISBN 978-5-8114-3383-4. — Tekcr : onekrpoHsbiii [/ JlaHb
anekTpoHHO-Onbmmoreunas cuctema. — URL: https://e.lanbook.com/book/111888 — Pexum
JOCTYTIA: JUTS aBTOPHU3. TI0JIb30BATEIICH.

4. T'opbauenko, B. W. TaTeIIeKTya IbHBIE CHCTEMBI: HEYETKHAE CUCTEMBI U CETH | ydeOHOe
noco6ue mis By30B / B. U. I'opbauenko, b. C. Axmeros, O. 0. Ky3nenoBa. — 2-e u3., ucmp. u
non. — Mocksa : U3narensctBo FOpaiit, 2020. — 105 c¢. — (Bricmee obpazoanue). — ISBN
978-5-534-08359-0. — Tekcr : onektponnbii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/453629.

5. OOparnbie U HeKOppeKTHbIe 3anaun: yueOHuk / A.O. Batymesn, O.A. bensk, J1.1O.
CyxoB u ap. - Pocro v//l: U3marenscTtBo HODY, 2011. - 232 c. ISBN 978-5-4358-0908-9. -
Tekcer : anexrponnsiid. - URL: https://znanium.com/catalog/product/550370

6. CrankeBuy, JI. A. IHTeINIEKTyaIbHBIC CHCTEMBI M TEXHOJIOTHH © YUCOHUK U MIPAKTHKYM
nuist By3oB / JI. A. CrankeBnu. — Mocksa : UznarensctBo HOpaiit, 2020. — 397 ¢. — (Bsicmiee
obpaszoBanue). — ISBN 978-5-534-02126-4. — Tekcr : anexrponnsiii // DBC IOpaiir [caiit]. —
URL.: https://urait.ru/bcode/450773.

B) MeToanyeckue ykasaHus:

1. KypzaeBa, JI. B. Heuerkas jormka u HEWpPOHHBIE CETH B 3aJadax yIpaBICHUS
COILMAIbHO-9KOHOMHYECKUMH CUCTEMaMH U Tpoiieccamu : yuebnoe nocobue / JI. B. Kyp3acsa ;
MITY. - Marautoropck . MITY, 2016. - 113 ¢ : w1, Tadbm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2910.pdf&show=dcatalogues/1/1134
443/2910.pdf&view=true (mara oOpamenus: 04.04.2024). - MakpoodsekT. - Tekcr
AJIEKTPOHHBIN.

2. JloryHoBa, O. C. Teopus HeueTKux MHOXKeCTB : yueOHoe rocodue / O. C. JloryHoBa, E.
A. Unbuna, B. C. Benmukanos ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 31eKTpoH. ONT. AUCK
(CD-ROM). - URL:
https://maatu.informsystema.ru/uploader/fileUpload?name=2285.pdf&show=dcataloques/1/1129

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe oGecrieueHue

Haumenosanue 110 Ne norosopa Cpoxk neiicTBHS JTUIEH3UH
MS Office 2007 Ne 135 o 17.09.2007 GeccpoHO
Professional
7Zip cB000THO pacnpocTpansemoe [10 0ECCPOYHO
FAR Manager cB00OOHO pacrpocTpansemoe [10 OECCPOUHO
Maple 14 Classroom
License K-113-11 ot 11.04.2011 06eccpouHO
MathWorks MathLab
v.2014 Classroom K-89-14 o1 08.12.2014 06eccpouHO
License
MathCAD v.15
Education University  [1-1662-13 ot 22.11.2013 0eccpovHO
Edition

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HazBanue xypca | Cchlika




DnekTpoHHas 0a3a MepuoandecKux u3ganui East
View Information Services, OO0 «MIBUC»
HarnmonansHas nHpOpMAIMOHHO-aHATHTHYECKAS

https://dlib.eastview.com/

cuctema — Poccuiickuii wungexkc mayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
ITouckoras cuctema Akamemus Google (Google

Scholar) URL.: https://scholar.google.ru/

JIeKTpOHHbIC pecypent GubmoTexn MITY um. https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa
Poccuiickass  T'ocynmapcTBeHHas — OmOJIMOTEKA.
Karasioru

9 MaTepuajIbHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIHHBI (MOTYJIs1)

https://www.rsl.ru/ru/4readers/catalogues/

MarepuanbHO-TEXHHUECKOE 00ecIeueHUe JUCIUTUINHBI BKIIIOUACT:

Y4eOHble  ayaUTOpUM  JJi1  TPOBEIEHUS  3aHATHM  JIGKIIMOHHOIO  THIA.
OcHamenue: MyabTUMEAMIHBIE CPEACTBA XPaHEHUS, II€pelau U NpeICTaBIeHUs HHPOPMALIUK.

VYyebHas ayauTopus Uisl IPOBEACHUS JIA0OPATOPHBIX pabOT: KOMIBIOTEPHBIE KIIACCHI.
Ocnamienue: [lepconanbubie koMmnbroTepsl ¢ nakerom MS Office, Beixogom B MHTEpHET 1
JIOCTYIIOM B JIEKTPOHHYIO HUH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

Ilomemenuss  uigs  caMocTOATENbHOM  paboTel  oOydaromuxcs.  OcHauieHue:
[epconanbubie KoMIbloTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
3JIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

VY4eOHble ayauTOpUM [UIsl TPOBEACHUS MPAKTUYECKUX 3aHITUH, TIpPYyNIOBBIX U
VWHIVBUAYAJIBHBIX KOHCYJIbTALMM, TEKYIIErO0 KOHTPOJIA M IPOMEXKYTOUHOM aTTECTALUU.
OcHnaiuenue: Jlocka, MyJIbTUMEIUIHBIA NIPOEKTOp, KpaH. Komiieke TECTOBBIX 3alaHuM aJist
IPOBEPKU MMPOMEKYTOUHBIX M PYOEKHBIX KOHTPOJIEH.



IIpniaoxenne 1. YdeOHo-MeTOoaM4eckoe o0ecrevyeHHE CaMOCTOATEJBHOH pPadoThI
0o0y4aromuxcs

[To mucuunnuHe «CoBpeMeHHbIE TPOOIEMbI PUKIIATHOW MATeMAaTUKU ¥ UWH(HOPMATUKU

IpelycCMOTPEHAa ayIMTOpHAsl U BHEAYJUTOPHAsI CaMOCTOATEIbHAs paboTa 00y4YaroluXCsl.

AynutopHas ~ caMocTosATelIbHas  paboTa  CTYAGHTOB IMpeanonaraet paboty ¢

KOMIIBIOTEPHBIMU ~ OOYyYarolmIMMH  [pPOrpaMMaMH,  OJCKTPOHHBIMM  y4yeOHMKaMH  Ha

1a00paTOPHO-TIPAKTUYECKUX 3aHATUSAX, PEIICHHE KOHTPOJIBHBIX 3a/Jad Ha MPaKTUYECKUX

3aHATHUAX, IOUCK OTBETOB HA KOHTPOJILHBIE BOIIPOCHI.

Konmponsnwvie éonpocwi:

Pasoen 1 Ionsmue «msexue eviuucnenusy (SOFT COMPUTING)

UYro takoe data mining, koMroHeHTs! data mining?

Ssnsercs mu «OunennBanue» 3amadeit Data Mining?

HazoBuTe 1ienu 1 3a1a4u KJIIACTEPHOTO aHAIN3a, €r0 HAIllPaBJICHUSI.

Kaxue BUIbI perpeCCHOHHBIX MOJI€NIEH BaM U3BECTHBI?

Cdopmynupyiite 0cOOCHHOCTH HEHPOHHOTO MOJICTUPOBaHUsA. B 4eMm ero JOCTOMHCTBA U
HenocTaTku?

6. Cdopmynupyiite MOHSTHE HEYETKOTO MHOXKECTBA M CPaBHUTE €ro C TOHSTHEM

0OBIYHOTO MHOXECTBA.

UTo Ha3bIBAIOT HOCUTEJIEM HEYETKOT'O MHOXKECTBA?

UYto Takoe BbICOTa HEUETKOIO MHOKECTBA?

9. CdopmynupyiiTe OnpeeieHHe OCHOBHBIX ONEpalliii HaJl HEYCTKUMH MHOKECTBAMHU U
IPOBEIUTE HMX CPAaBHEHHWE C AHAJIOTHMYHBIMH JJIs YETKUX MHOXECTB. YeM OHU
paznuuatorcsi? B yem cxoncTBo?

10. MoxHO 1M ONpeNeiuTh ONepalud HaJ HEYETKUMHU MHOXECTBAMH TaK, YTOObI
OJIHOBPEMEHHO BBIITOJTHSUTUCH 3aKOHBI TUCTPUOYTUBHOCTH U UCKITIOUCHHSI TPETHETO?

11. [aiite onpenenenre NOIMHOKECTBAa HEUETKOIO MHOKECTBA.

12. Yro Takoe HEHpOHHBIC CETH?

13. Kakue ¢pyHKIMH BBITOTHSAET BXOAHOM CJIOM MHOTOCIOWHOTO MepcenTpoHa?

14. Kaxas u3 HHKenepeuncIeHHbIX HEHPOHHBIX CETEH €CTh CETh ¢ 00paTHBIMU CBA3SIMU?

1) Cetp KoxoneHna; 2) Cerb XeMMHHT;
3) Beixoanas 3Be3na I'poccoepra; 4) PannanbHo — 0a3ucHas ceTb.

15. /Ing penieHus: Kakux 3aJa4 MPUMEHSFOTCS TeHETUYECKHUE alTrOPUTMBI?

16. Ecii TOJTHOCTHIO UCKITFOYUTH MYTAIIHIO W3 TEHETUYECKOTO aJITOPUTMA, YTO TIPOU30MIET C
pe3yNbTaToOM U Touemy?

arwONE

o N

Pazoen 2 Buvicokonpoussooumenvhvie GblYUCIUMENbHbIE CUCHEMbl U obracmu  ux
npumMeHeHus

1. Pa3BuTHe 27€MEHTHOM 0a3bl, apXUTEKTYPhl U CTPYKTYPhI KOMIIBIOTEPOB.

2. Crnenuanu3upoBaHHbIE KOMIIBIOTEPHI.

3. MHorormpomeccopHble 1 MHOTOMAIITMHHBIE BEIYNCIIUTEIEHBIE CHCTEMBI.

4. TlepcoHaJbHBIE KOMITBIOTEPHI.

5. Kommbrotepusie cetu. OcHOBHbIE 00JacCTH  NPUMEHEHUS  KOMIIBIOTEPOB U
BBIUHCIUTEIBHBIX CUCTEM.

6. Pomp mnpuMeHEHUS OTEYEeCTBEHHBIX KOMITBIOTEPOB B AaTOMHOH W KOCMHYECKOM
nporpammax CCCP.

7. HWcropus aBTOMaTU3UPOBAHHBIX CHCTEM YIIPABJICHUSI IPOMBIIIJICHHBIMU TPEIIPUITHIMH.

8. BekTopHO-KOHBEHEpHBIE KOMITBIOTEPHI.

9. MaccuBHO-TIapaJUIeIbHbIE KOMITBIOTEPHI C paCTIPEICIICHHON MaMSTHIO.

10. KnacrepHble cMCTEMBI, ©X OCOOEHHOCTH.

Ilpumepnvle ayoumopnvie KORmMpoJibHbIE PAOOMbL:
3aoaua 1.

-’f Pl A, By Ky
Ha yHuBepcaabHOM MHOKECTBE 1o Xz 5o Ky X5 %5 )

A=lix0,21.i 501, %04,

OIIpCACIINTD HEUYETKOE MHOKECTBO

3adaua 2.



Haiitu metonom Diinepa Ha otpeske [0, 1] ¢ marom h=0.2 u ¢ BaBoe Menbimm marom h=0.1
npuOIIMKeHHbIE perenus 3aaaun Komm Yy = sinx - cosy, y(0)=1.

3aoaua 3.

Haiitu ob1iee penienre TMHEHHOTO HEOAHOPOHOTO YPaBHEHUS TIEPBOTO MOPsIKa
y'-ycosx=0.

3adaua 4.

Pemmmte 3amauy Komm a5t ypaBHEHUS ¢ pa3AesIFOIIMMUCS ITepEMEHHBIMU

y¥'(1+ exp(x)]) = exp(x), (1) =1.

3aoaua 5.
Jlns yauBepcanpHOro MHOXKecTBa E = {3amopoxer, XKurymu, Mepcenec, @eppapu }
IPSIMBIM METOJIOM [TOCTPOUTH HEYETKHUE MHOKECTBA:
a) «CKOPOCTHBIEY;
0) «cpenHueY;
B) «THXOXOJIHBIEY.

BHueaynutopHas camoctosiTenbHast paboTa 00yJaroIuXxcst OCYIIECTBISETCS B BUTIC
U3y4YCHUS JIUTEPATYPHI [0 COOTBETCTBYIOILIEMY pa3Jiely ¢ MPopadOTKOW MaTepuaa, MOUCKa
JIOTIOJTHUTEILHON HH(OpMAIIMH 10 33JaHHOH TeMe, MOATOTOBKH K JIJA00PaTOPHO-TIPAKTUICCKUM
3aHSATHSM, [TOJI'OTOBKH ITPOCKTOB, BBIMOJHECHUS HHAUBUIYaIbHBIX 3aJIaHUH (COCTABICHUE
TaOJIHIL, TOJ00p U OMUCAaHUE CauTOB VIHTEpHET), BHIIOJHEHUS MHIUBUAYAIBHBIX IOMAITHUX
3a/1aHui (pereHue 3aaay).

HnousuoyanvHule 3a0anus.

cocTaBieHue Tabiui - 1o Temam  «Data mining (MHTeIUIeKTyalbHBINA aHAIN3 JTaHHBIX —
HNA]Jl)», «KApXUTEKTypa COBpPEMEHHBIX KOMITBIOTEPOBY; 000D U Onucanue caintoB MHTEepHET —
1o TeMe «CynepkoMIibioTepsl B Poccumy.

Jis  TIOATOTOBKM MPOEKTOB MEKAY CTYACHTAMH PACIPECIIIOTCS TeMbI 1o Pazney 2
BovicokonpouszeooumenbHuvle 8b1UUCTUMENbHBIE CUCMEMbL U 0O1ACMU UX NPUMEHEHUS.
O0s13atenbHO 171 oKcka nHpopManuu uctonbdyercs MatepHer. [IpoBoautces nmyoauvHas
3alIMTa MPOeKTa.

Ilpumepnvie unousudyanvHnovie Oomauinue 3a0aHUA:
3aodaua 1.
Haiitu metomom Ditnepa Ha orpeske [0, 1] ¢ mrarom h=0.2 npuOIMmKeHHOE pEeLICHHE 3a1auu
Komm y' = sinx - cosy, y(0)=1. 1300pa3uts npuOIIKEHHOE PELIeHHE rPadHISCKH.
3aoaua 2.
Haiitu metomom Pynre-Kyrtel Ha otpeske [0, 3] ¢ marom h=0.5 u ¢ marom h=0.25
npUGIIKeHHOe pemrenne 3axaun Komm y' = x2y’sin(x + y)?, y(0) = 1.01eHHTb TOrpemHoCTb 110

Pynre.
3aoaua 3.
Pemmts 3anaay Komm ¥ (1+esp(x)] = exp(x). y(0) = 1.
3aoaua 4.
[Tycts E = {1, 2, 3, ..., 100} u cooTBETCTBYET MOHATHUIO «BO3pacT». [IpsmMbiM MeTOIOM

MOCTPOUTH HEYETKHE MHOYKECTBA
a) «ITOXKHIION»;
0) «mopa 3amyx»;
B) «IIPU3BIBHUKY,
U TIOCTPOUTH aNIpPOKCUMUPYIOLIYI0 (POpMYTy s COOTBETCTBYIOIIMX  (YHKIUI
MIPUHAJICKHOCTH.



Ipuioxkenne2. OueHoYHbIE CPeCTBA AJISA NPOBeEAEeHUs] IPOMEKYTOYHON aTTecTalnu

a) [lnanupyemblie pe3yJbTaThbl 00yYeHHsS] U OLIEHOYHbIE CPeACTBA /AJs NPOBeIeHUs!
NPOMEKYTOYHOM aTTeCTALMHU:

Kon WNunukartop OneHouHble CpeCTBA
UH/IUKATOp JOCTH)KEHUS
a KOMITETECHIINH
OIIK-1: CnocobeH pemiath akTyaJbHbIC 331a4H (pyHIaMEHTAIbHON M MPUKIIAJTHON MAaTeMaTUKU
OIlIK-1.1 Pemaer Teopemuueckue 60npocwl K IK3AMEHY:
1PO(ECCHOHAILHAIC 1. «Kectkue» u «MATKHE» MaTEMaTHIYECKHUE MOICIIH.
sajaun ¢ 06H%CTH 2. Cheppt  mpumenenus Data  Mining.  Tuns
(byHﬂaMeHTfm bHOM M 3aKOHOMEpHOCTEH, ompenensemble Data  Mining.
TPHITTAHOH [TocTaHOBKM 3324 M UX OCHOBHBIE MAaTeMaTHYECKHUE
MaTeMaTHKH CXCMEL
3. Heuerkue MHOXecCTBA.
4. HeiipoHHblE CETH.
5. TI'enernueckuit QITOPUTM (2BOJIIOLIMOHHBIE
BBIYHCIICHHUS).
6. ApPXUTEKTypa COBPEMEHHBIX CYNEpKOMIIbIOTEPOB.
7. Cynepkomnbiorepsl B Poccun.
8. BekTopHO-KOHBEIlepHbIE KOMITBIOTEPHI.
9. MaccuBHO-TIapaJIeIbHbIC KOMIIBIOTEPBI c
pacripe/ieIeHHON NaMAThIO.
10. KitactepHbIE CHCTEMBI.
11. KoppeKTHO M HEKOPPEKTHO IOCTaBJIECHHbIE 3aJa4M.
[Tpumepst WU3MEHEHHS KOPPEKTHOCTH npu
peoOpa3OBaHUSX.
12. IlpsMble u 0OpaTHBIE 3a/1a4H.
13. HekoppekTHble 3amaud. 3amadd, MPOMEKYTOUHEIE
MEXy KOPPEKTHBIMHU U HEKOPPEKTHBIMHU.
14. KoppektHocte 1m0  THXOHOBY U MHOXECTBO
KOPPEKTHOCTH.
15. OGecnieueHne  HAAEKHOCTUM  BBIYUCIEHUNH  NpHU
OTPaHUYEHUHU TOUHOCTH UCXOTHBIX JAHHBIX.
16. Pemienune sxectkoi 3amaun Komm s ypaBHEHHHA ©
CHCTEM ypaBHEHUH MEepPBOro MOpsIKa.
17. UnTepBanbHble METO/IbI peueHus
TuddepeHIMaIbHbIX YpaBHEHUH.
18. Meronbl  m30exkarh OMMOOK TIPU TNPUMEHEHHUH
crangaptHoit nporpammel MATHCAD.
19. Metonbl  u30ekaTh OMMOOK TIpU TNPUMEHEHUH
crangapTHoi nporpamMmmel MAPLE.
20. CuHTYIISIpHBIC 33/1a4H.
OIlK-1.2 Brnaneer cnocobamu u | Ilpakmuueckue 3a0anus K IK3ameHy:

MpHeMaMH  PeIeHus
HCCIIEIOBATENLCKUX
3agady = B oOiacTu
dbyHIaMEHTAIBPHOU |
MPUKIATHON
MaTeMAaTHKN

W %
Nel. Heuetkue uncna ~1m *<3amansl ciemyromuMu
TpanenueBUIHBIME (PYHKIUAMH IPUHAIEKHOCTH:
JEBCAM K < Twnn x> 4

() = ¥x-1 econx e[l 2]
Hig V4 = 1, echn x < (2,3)
d—x%, ecaumxe[3 4]




0, BCNM ¥ < 2 WU ¥ > 8
=2, echM x e [2,3]

I'L}?EEK:I - 1, ecid ¥ (3, 4)
2-025%,

echu x = [4,8]

o ¥ = E1 : Ez
Haiitu HeueTkoe 4ncio C UCIIOJIb30BAaHHEM
npuHImna ooo0menus 3aze.

No2, YpaBHEHUE C pa3eAIOIIMMUCS IEPEMEHHBIMU,
HMMEIOIIIEE [1BA CEMEUCTBA PELICHUN.

Haiitu Bce penieHus ypaBHEHUS

¥lam x={1-yicosx

Ne3. Haiitu o0riee perieHue JMHEHHOTO HEOJHOPOIHOTO
ypaBHEHUS [IEPBOTO MOPSIIKA

v+ 2xv= xexp( —xgj st x)

Ne4.. Haiitu metogom Pynre-KyrTel Ha oTpeske [0, 1] ¢
marom h=0.2 npubnmxeHHoe pemenue 3aaaun Ko
y'=sin(x)-cos(y), y(0)=1.

N300pa3uth BbIYMCIEHHOE TPUOIMKEHHOE PELIEHNE
rpaduvecky.

Ne5. Pemnts 3agauy Komm i tMHERHOTO
HEOJJHOPOAHOT'O YpaBHEHUsI IEPBOT0O MOPSIIKA

Y ety =(x+ D% exp(x), ¥(0) = 1
x+1

Ne6. Haiitu oOrmiee pereHue JMHEHHOTO HEOJHOPOHOTO
YpaBHEHUS IIEPBOTO MOPSIKA

'+ 2xy= xexpl —x° ) sind x)

Ne7. Ha yHuBepcaJbHOM MHOKECTBE

U=:'x1,xj,x3,x4,x5,xﬁ': ..
- ! 3amaHO HEYETKOE MHOKECTBO

B=lix 020, 2[00, %[0,40,02,]0,50,0 0,9 1,0 % 0,3)]

. ]l HeuéTKOTO MHOXKECTBa & :

1) onpenenuTs €ro MOIIHOCTD; 2) ONMpPEAEIUTh HOCUTEND,
SJIPO U BBICOTY.

Ne8. Heiipon j momy4yusa Ha BXOJl CHTHaJl OT YETHIPEX
IpYTMX HEWPOHOB YPOBHU BO3OYXKIEHUS, 3HAYCHUS
KoTopbIx paBHbI 10, -20, 5, 4 U COOTBETCTBYIOIIHNE Beca
ceszeit paBHbl 0.8, 0.5, 0.7 u -0.5 cooTBeTCTBEHHO.
Brruncnure curnanm Ha BBIXOJIE j-TO HEHpOHA B Cllydae,
eclu byHKIUSA aKTHUBallMH HEWPOHOB eCTh
runepOoJNYeCcKUil TAHTeHC.

OIIK-1.3

IIpumensier
dbyHIaMEHTATBHBIC
MEXIUCIUTIITNHAPHBI
e 3HAHUA IS
pelmieHns  3amad B
npodeCcCuoHATBHON
JESATENBHOCTH

3a0anua na pewienue 3adau u3 npogheccuoHanbHOU
odonacmu:

Nel. Pemnts 3aa4y JIMHENHOTO
MIpOrpaMMHUPOBAHUS TPAPUIECKUM METOI0M

3anaual.Ha xonaurepckoi ¢pabpuke 1ist
MPOU3BOACTBA Kapamenu AByX BusoB P1 u P2
UCIIONIB3YETCSI CaxapHBIi MECOK, MaToKa U (PYKTOBOE
MIOpE, PECYPChl KOTOPBIX B TUIAHOBBIN MEPHOJ] 3a1aHbI
caenyromumu ynuciaamu 60 T, 80 T, 44 T COOTBETCTBEHHO.
Pacxonbl ceipbst Ha 1 T KapaMesin COOTBETCTBYIOIIETO
BUJIA, a TaK e MpUOBLIH (y.€.) 3a7aHbl B TAOIHIIE. . .

HaiiTi niian mpou3BoicTBa KapaMmelu, Mpu KOTOPOM
npuObLIb OyJeT MaKCUMAITLHOM.




3anaua 2. HaliTu MAaKCUMyM U MUHUMYM () YHKITHH
F(x) nmpu 3a1aHHBIX OTPAaHUYCHHSIX.

F(x)=10x1 +5x2 2. F(x)=3x1 +5x2 3. F(x)=4x1- 3x2

Ne2. Pemuth 3aa4y JUHEHHOTO
MIPOrpaMMHUPOBAHUS CUMILIIEKC — METOJIOM

3amaya: |j1st M3roTOBICHUS TPEX BUAOB MPOAYKIIUH
UCIIOJIB3YIOT TPH BUA CBIPhS. 3amMachl ChIPbsi, HOPMBI €T0
pacxojia ¥ IpUOBLIL OT pealu3aIlii KaKI0TO TPOyKTa
npuBe/eHbI B Tabnuie... Haiftu miian npou3BoACTBa, Npu
KOTOPOM JIOCTHTAaeTCsS MaKCUMaJIbHasl TPUOBLIb.

Ne3. CozzmaTth ¢ MOMOIIBIO CpeACTB makera Maple
JIEMOHCTPAIIMOHHBIC MaTepHalibl B BHJAEC OWUOIMOTEKH
nporenyp K ypoky uapopmatuku no teme "Koauposanue
3ByKa"

Ned. Ha crammuax A1,A2,A3 ecTb H30BITOK
MOPOKHBIX BaroHoB B KoiuyectBe al=200, a2=175,
a3=225 COOTBETCTBEHHO: MOTPEOHOCTU  MOPOXKHUX
BaroHoB Ha ctaniuu B1, B2, B3, B4, BS cooTBeTcTBEHHO
paBubl BI=100, B2=130, B3=180, B4=190, B5=100.
PaccTosiHust B eCATKH KHUJIOMETPOB MEXKIY CTAHIIHSIMHU

MpEICTaBIICHBI B MaTpuIe COCTOSIHUI
57 4 2 5

O=17 1 3 1 10
234 8 7

CocTaBUTh MaTeMaTUYECKYIO
Mojiesib ONTHMABHBIA TUTAH TIEPEBO30K, MPU KOTOPOM
poOer OyJIeT MUHUMATbHBIM.




0) Ilopsinok mnpoBeneHUs] NMPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeld W KPUTEPHH
OLICHUBAHUS:

[Tpomexxyrounast arrectanusi mo aucuuiuimHe «CoBpeMeHHbIe MpoOIeMbl HPUKIATHON
MaTeMaTUKd M WHPOPMATHKU» BKIOYACT TEOPETHYCCKHE BOIPOCHI, MO3BOJISIONINE OICHUTH
YPOBEHb YCBOEHHS O0Y4YaIOIIMMUCS 3HAHUM, U MPAKTUYECKUE 3a/aHHS, BBIABIIONINE CTEIIEHb
c(OpPMUPOBAHHOCTH YMEHUH U BIIAJICHUA.

[TpomexxyTouHast aTTecTaysl 1o JAaHHON JUCHUIUIMHE MTPOBOJAUTCS B (OpME dK3aMeHa II0
IK3aMCHAIIMOHHBIM OMJIeTaM, KaXIblii M3 KOTOPBIX BKIIIOYACT JBA TEOPETHUECKHX BONpPOCa M
OJTHO ITPAaKTHUYECKOE 3aaHue, KOTOPOe HEOOXOANMO BBIIOIHUTE MUCHEMEHHO MITH Ha KOMIIBIOTEPE,
B 3aBHCUMOCTH OT COJICPYKaHUSI.

YcnoBueM gomycka 00y4aromerocs K 9Kk3aMeHy sBISETCS:

— HQJIMYME OTYETHOCTH IO pa3jesiaM JUCIHUILIHHBL;
— MOArOTOBKA M 3alUTa Mpe3eHTanuu mno Pazneny 2.

Memooduueckue pexomenoayuu 011 NOO2OMOBKU K IK3AMEHY

1) TmaTenbHO MPOpPadboTaTh TCOPETUUCCKUI MATEPUAT;

2) mpopaboTaTh Bce KOHTPOJIBHBIC BOIIPOCHI, Pe/laraeMbie K CAMOKOHTPOJIIO;

3) BBIMOJIHUTH BCE JTAOOPATOPHBIC PAOOTHI.

Ilokazamenu u Kpumepuu oyeHUGAHUA IK3AMEHA:

— Ha OLICHKY «OMJIUYHO» — CTYJICHT IEMOHCTPUPYET BBICOKUH YPOBEHb CHOPMHUPOBAHHOCTH
KOMITETEHIIH, TTOKA3bIBACT BHICOKHI YPOBEHb 3HAHUI HE TOJIBKO HA YPOBHE BOCIPOU3BECHUS U
OOBSCHCHUSI TEOPETUYECKOW WH(OpMAIMK, HO W HHTCIUICKTYaJIbHbIC HABBIKA BIIAJICHUS
KJIaCCHYECKMMH ¥ HEKIACCHYECKHMMH METoJaMH OOpal0OTKM JaHHBIX, MaTeMaTHYECKUMHU
nakeramu Mathcad u Maple, HaxoXJIeHUS YHUKAIBHBIX OTBETOB K MpoOiieMaM, CBOOOIHO
BBINIOJHSIET IPAKTHYECKHE 3a1aHusl, CBOOOIHO OTIEPUPYET 3HAHUSAMHU, YMEHHUSMU, IPUMEHSIET UX B
CHTYAIUSIX TIOBBIIICHHOM CII0KHOCTH;

— Ha OIICHKY «XOpOouio» — CTyJCHT JEMOHCTPUPYET CPEIHUI YPOBEHb C(HOPMHPOBAHHOCTH
KOMITCTCHIIMI, MMOKA3bIBaCT 3HAHHMS HE TOJBKO HAa YPOBHE BOCIPOM3BEICHHS U OOBSCHEHUS
UH(pOpPMAIINHU, HO M XOPOIIIME HAaBBIKU BJIAICHHS KIACCHYECKUMH U HEKJIACCHYECKUMH METOJIaMH
00paboTKH JaHHBIX, MaTemMaTHuecknmu makeramu Mathcad u Maple: ocHoBHBIC 3HaHUS, YMEHUS
OCBOEHBI, HO JIOIYCKAalOTCS HE3HAUUTEIbHBIE OINMOKH, HETOYHOCTH, 3aTPyAHEHHS TIpH
AQHAJMTUYECKHUX OMepalusX, IepeHOCe 3HAHUI U YMEHUI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIHH;

— Ha OLEHKY «y00671emeopumenbHo» — CTYIEHT IEMOHCTPUPYET TOPOTOBBIH YpOBEHB
C(OPMUPOBAHHOCTH KOMIICTEHIIMH, MOKa3bIBA€T 3HAHHWS Ha YPOBHE BOCIPOU3BEACHUS |
00BSCHEHUST NH(POPMAIIMH, HABBIKM BJIAJJCHUS MATEMaTHYECKUMH TTaKeTaMHu 0O0pabOTKU JaHHBIX
Mathcad u Maple mis pemienust poOCThIX 3a71a4; MPOSIBIAETCS OTCYTCTBHUE OTACIbHBIX 3HAHHH,
YMEHHIA, HAaBBIKOB, MCIBITHIBACT 3HAYNUTEIbHBIC 3aTPYAHEHHS PH ONEPUPOBAHUY 3HAHUSMH H
YMEHHSIMU TIPH UX TIEPEHOCE Ha HOBBIE CUTYAIIHH;

— Ha OILICHKY «HEeY0081emeopumeibHo» — CTyIEHT He MOXET TI0Ka3aTh 3HAHHs HA YpPOBHE
BOCIIPOM3BEACHNUST W OOBSICHEHHs WH(POPMAalMK, HE MOXET I10Ka3aTh HaBBIKM BIIAJCHUS
MaTeMaTUYeCKUMHU TTakeTamu o0paboTku nanHbix Mathcad u Maple.



