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Pabouas nmporpamma JUCITUTLTHBI «MHCTpYyMEHTATBHBIC cpencTBa
MCKYCCTBEHHOTO MHTEJUJICKTa» COCTABJIEHA B COOTBETCTBHM C YYEOHBIM IJIAHOM IO
HampasieHuto noarotoBku 01.03.04 «[lpukinagHas MaremMaThka (HanpaBnefIHOCTL
(npoduns): «lIpuxknanHas maTemMaTuka ¥ KuOepHeTHka») mns 2023 roma npuéma 1o
O4HOM popme 00ydeHUSI.

CocraBurens:
Crapumii npenoaBatens kadenpsl «[Ipugnagnas MaTeMaTHKa
U HCKYCCTBEHHBIN HHTEJUIEKT) /o T. A. 3uHYeHKO

(nonmyés) (®.1.0.)

Pabovas mporpamMma paccMoTpena W mpHHSTA Ha 3aceaHHH kadenpsr «IIpu-
KJIlaHasi MaTeMaTHKa U UCKYCCTBEHHBIM UHTEIIEKTY

ITpoTtokon ot « 15» mapra 2023 roja Ne 8
/) —
3aBenyronmii kKadeapoii —r ""'// e B.H IlaBbim
(nomtfics) (®.1.0.)

Paboyas mporpamMma ogoGpena y4eGHo-mMeToanueckoii komuccneii [TOYBIIO
«/IOHHTY» no nanpasnenuro nogrorosku 01.03.04 «IIpuknanHas MaTeMaTHKa.

ITporokon ot «15» mapra 2023 roga Ne 3

IIpencenarens "7 B.H. ITaBisim
(nofrincs) (®,1.0.)

Pabouas nporpamma npoasena s 20 rojia npu€mMa Ha 3acelaHuU Kadeapsl
. «IIpuknaguas MaremaTuka u HUCKYCCTBEHHBIH HHTEIJUIEKTY.
IIpoTtokomor « » 20 roga Ne

3aBenyromuii kadenpoi

(noamuce) (®.1.0.)

Pabouas nporpamMma mpoasiena s 20 ropa npuéMa Ha 3aceaHUHM Kageapsl
«IIpukianHas MaTeMaTHKa U HCKYCCTBEHHBIH HHTEILIEKTY.
IIpotokom ot «  » 20 roma Ne

3aBenyronuii kKadeapoit

(nmoxnwuce) (®.1.0.)

Paboyas nporpamma npoasena mis 20 rozia nmpuéMa Ha 3acejlaHuu Kadeapsl
«IIpukinanHas MaTeMaTHKa M HCKYCCTBEHHBIN HHTEIUIEKT
[IpoTokom or «  » 20 roga Ne

3aBeqyromuii kKadeapoi

(noamnuce) (®.1.0.)
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1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA INCIIUITJINHBI

JluciuruinHa paccMaTpUBAET BOMPOCHI PEIICHUS AaKTyalbHBIX MPAKTHUYECKUX
3a/lady C TIOMOIIbI0O HEMPOHHBIX CETEH MyTEeM CO3JaHHUsI U MOJICIUPOBAHUS CETEH B
COCTaBE COBPEMEHHBIX MHCTPYMEHTAIBHBIX CPEJICTB.

Llenpro mpenojiaBaHusi JUCHUIUIMHBI SBISIETCS (POPMUPOBAHUE TEOPETHUECKUX
3HAHMM O  mpuHIUNax  paboTel cuctembl Matlab, mpakTHYeCKMX HABBIKOB 10
BBITIOJIHEHUIO PacuéToB, MporpaMMupoBaHuio u MojenupoBanuio B CAIIP Matlab
HeliponHbix ceteit (HC).

JIns OCTWMIKEHMsI TOCTABJICHHOM 1€ B paMKax JUCHMIUIMHBI PEIIaloTCs
CJIETYIOLIME OCHOBHBIE 33/1a4M:

- 3HAKOMCTBO  C  apXUTEKTYpOd W  OCHOBHBIMH  (DYHKIMOHAJIbHBIMU
Bo3MmoxkHocTamu CAIIP Matlab;

- IOCTpoeHue Mojenet oO0wvekToB mpoektupoBanus (OIl) u  00bexTOB
uHTeiekTyanbHbix cucteM (MC) B rpadudeckomM moJIb30BaTeIbCKOM HHTEpderice
(GUI) Matlab;

- iporpammupoBanue mozaened OIl u o6bexkToB MC Ha BCTpOEHHOM M-S3bIKE
CAIIP Matlab;

- noctpoenue u moaenuposanue HC B GUI u Ha m-sa361ke CATIP Matlab;

- pellIeHHe aKTyallbHbIX NMpakThuueckux 3aaa4d Ha 6aze HC B CAIIP Matlab;

- 3HAKOMCTBO C JAPYTMMHU TE€XHOJOTHUSIMH U WHCTPYMEHTAJIbHBIMU CPEJICTBAMU
noctpoenust NC.

B pe3ynbrate 0CBOCHUS TUCHUILIMHBI 00YUYarOIIUEeCs JOKHbI

3HATH

- COBPEMEHHBIM MaTeMaTHYECKHIl amnmapar W KOMIIbIOTEPHBIE TEXHOJOTHH,
UCIIOJIb3YEMbI€ JIJISl pEIIeHUs 3a7a4 MPUKIaTHON MaTeMaTUKU;

- COBPEMEHHBIE  METOABl  pa3pabOTKU W  peaju3alud  aJITOPUTMOB U
MaTeMaTUYeCKUX Mojelied Ha 0a3e S3bIKOB M MAKETOB NPUKIAAHBIX MPOrPaMM
MOJEIUPOBAHUS.

yMeTh

- UCTIOJIB30BaTh MAaTEMATUUECKUN amnmapar, METOA0JIOTHIO IPOTPaMMUPOBAHUS U
COBPEMEHHbIC KOMIIBIOTEPHBIC TEXHOJIOTMU [JI1 PEIIeHUsT MNPaKTHUYECKUX 3a7a4
MOJIYYCHUSI, XpaHEHUs, 00pabOTKH U mepeaaur HHPOPMaIIHH;

- TECTUPOBaTh  pa3padOTaHHBIE  MOJEIM,  AaHAJU3UPOBATh  TOJTYUYCHHBIC
pe3ynbTaThl.

BJIA/IeTh

- HaBBIKAMU  HCIIOJIb30BaHUS MaTeMaTH4YeCKOro ammapaTra, MeETOI0JIOTHU
MPOTPaMMHUPOBAHUS M COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH [IJIsi PEeIICHUS
MPaKTUYECKUX 3a]1a4 MMOJyUYEHUsl, XpaHEeHUs, 00pabOTKHU U niepeaun nHdopManuuy,

- TPAKTUYECKUM OMBITOM pPa3pabOTKM U pean3aly aJlropuTMOB Ha 0Oase
A3bIKOB U MMAKETOB MPUKIAIHBIX TPOTPAMM MOJICTUPOBAHUS.
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[lepeuriciieHHbIE PE3yIBTATHl OOYUYEHUS SIBISIFOTCS OCHOBOM i1 (POPMHUPOBAHUS
CJIEAYIOIIMNX KOMITETCHIIH:

- CIOCOOHOCTBIO  HCIIOJIB30BAaTh MAaTEMAaTUYECKHM ammapar, METOJI0JO0THIO
MIPOTPaMMHUPOBAHUSI M COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJOTHM [JISl PEIICHUS
MPaKTUYECKUX 3a/au MOJY4YEHUs, XpaHEeHHs, oOpabOTKM W Tepeaaud HHPOopMaluu
(IIK-3);

-~ CIIOCOOHOCTBIO HCIIOJIB30BAaTh COBPEMEHHBIE METObI Pa3pabOTKU U pealn3aluu
KOHKPETHBIX  aJrOPUTMOB M  MaT€MaTHYeCKHMX Mojened Ha 0a3ze  sA3bIKOB
IPOrPaMMHUPOBAHHUS U TIAKETOB MPUKJIAJIHBIX TporpaMm MoaeaupoBanus (I1K-5).

2. MECTO JUCIUILJIMHBI B OCHOBHOM MPO®ECCHOHAJIBHOM
OBPA3OBATEJBHOM NPOIT'PAMME

JucruminHa ~ OTHOCUTCS K 4acTd,  GOpMHpYyeMOWl  y4aCTHUKAMH
oOpa3oBarenbHbIX OTHOIIEHUH biioka 1 nucuumivz (Moaysei) yaeOHoro IiaHa.

basupyercs Ha 3HAHUAX, YMEHHMSX M HaBBIKaX, KOTOpbIe OOywaromuecs
pUOOpENH MPU U3YyYEHUHU MPEANIECTBYIOMUX JUCIUIUIMH: «MaremaTtudeckas JOruKa u
Teopust  alroput™MoBy»,  «lIporpammupoBanue», «Teopus  BeposSTHOCTEH U
MaTeMaThyeckas —cTaTuctukay, «baspl JaHHBIX», «MaTemMaTHYecKue MaKeThl
MPUKIAAHBIX TporpamMmy, «IIpukiiaiHbie TakeThl B 9KOHOMHUKE U MEHEPKMEHTE.

3HaHUs, YMEHWS W HABBIKA, NPHOOPETECHHBIE TPH OCBOCHUHU JTaHHOU
JTUCIUTIINHBI, PEANTM3YIOTCS CTYJACHTOM IPU TPOXOKICHUH TPOU3BOJCTBECHHOW U
MPEAIATIIOMHON TIPAKTHUKH, a TaKKe IMPH 3alIUTE BBIMTYCKHOW KBaTH(PUKAITMOHHOMN
paboTHI.

3 CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

3.1 PacnpeesieHne y4eOHbIX YaCOB M0 TeMaM JUCUHMILIMHBI M BUAAM 3aHATHH

KosmmuecTBo yacos
HaunmeHnoBanue tem (quag E}?\ffi&ne
(ConepkaTebHbIX MoynICH) Bcero | nekmuu | mpaxT. nabop. CP
(cemuH.)

Tema 1. BBenenue 3 1 - - 2
Tewma 2. 3HaKOMCTBO CO cpeoit
Matlab > L 2 2
Tema 3. OCHOBHBIE OIIEPaTOpPHI U
¢yukumu Matlab 12 2 6 4
Tema 4. ®ynkuuu paboTsl ¢ )
maccuBamu B Matlab 10 2 4 4
Tema 5. OCHOBHBIE IPUHIIUIIBI 3 1 i i 5
nporpammupoBanus B Matlab
Tema 6.0nepaTopsl yripaBieHUs 12 2 i 6 4
notokamu B Matlab
Tema 7. I'paduyeckoe npeacrapienue | 12 2 - 6 4




uHdopmaruu B Matlab
Tema 8. DKCIOPT M UMITOPT JTAHHBIX. 9 1 - 4 4
Tema 9. Beenenue B Simulink 3 1 - - 2
Tema 10. OcHoBuble 6;10ku Simulink 3 1 - - 2
Tewma 11. Pa3zpabotka rpadudeckoro

. 12 2 - 6 4
uHTepderica nmoiap3oBatens Matlab
Tema 12. [lpyrue uHCTpyMEHTAIbHBIE

4 1 - - 3
cpencrea N
Tema 13. MoaenupoBanue 3aaa4
KJIacCU(PUKAIIMU OOBEKTOB C 8 2 - 4 2
MOMOIIBIO NEPLENITPOHA
Tema v14. Annpokcumanus 10 4 i 4 5
¢byukuui npu nomouu HC
Tema 15. MoaenupoBanue 3aaa4
KJIacCU(HUKAINH C TTOMOIIBIO CeTei 10 4 - 4 2
Koxonena
Tema 16. HeiipoceTteBoe
MIPOTHO3MPOBAHHE  BPEMEHHBIX 10 4 - 4 2
pSAIOB
Tema 17. MogenupoBaHue ceTen 10 4 i 4 5
Xondunga
Tema 18. HeiipoceTeBoe
pacro3HaBaHuEe OYKBEHHBIX U 10 4 - 4 2
U (PPOBBIX CHMBOJIOB
Tema 19. HeiipoceTteBoe § 12 4 i 6 5
pacnio3HaBaHuEe H300paKeHU
Tema 20. HeiipoceTeBoe 10 4 i 4 2
pacno3HaBaHUE 3BYKa
Tema 21. Ipyrue texnonorun NN 6 4 - 2
KonTaktHas pabota 5
(momogHUTENbHAS)
KypcoBas pabora (rmpoekr) 0
Hroro o Buaam 3aHaTui 174 51 68 55
KonTtpons 36
UTOrO: 216

(I)Ole/lpOBaHl/Ie KOMHeTeHHl/Iﬁ B peE3yJbTaTtTe 0CBOCHUA TEM NUCIHHUIIJINHBI

Kommerenimu TeMbl TUCIUTIIINHBI, HalleJIeHHBIC Ha (OpMUpOBaHUE
KOMIIETEHIINHU

I1K-3 Temsr 1-21

I1K-5 Temsr 1-21




3.2 Jlexkuun

Tema 1. Beeoenue

Conepxxanue TeMsbl 1: Lenp u 3agaun Kypca. OCHOBHbIE BO3MOYKHOCTH CHCTEMBI
Matlab. Tlakersr pacmmpenust (toolbox): makeTsl MaTEeMaTHYECKUX BBIUYMCICHUH,
MaKeThl aHaJIN3a, CHHTE3a W UACHTU(HUKAIIMU CUCTEM YIpaBlIECHUs, aKeThl 00paboTKu
CUTHAJIOB U U300pakeHUH.

Jlutepatypa k Teme 1. [1,2]

Tema 2. 3nakomcmeo co cpedou Matlab

Conepxanue TeMbl 2: ['maBHOE OKHO cuUCTeMbl. KOMaHZHOE OKHO CHCTEMBI.
PabGounii karamor cucremsl. PaGodee mpocTpaHCTBO cucTeMbl. Tumbl gaHHBIX Matlab.
3ananue nepeMeHHbIX B cucteme Matlab. Pexxum npsimbix Beruucienuit. [Ipocreiinime
omnepaluu HaJ JaHHBIMHU.

Jlureparypa k Teme 2: [1,2]

Tema 3. Ocnoenvie onepamopul u pynxkyuu Matlab

Copepxanne Tembl 3. ApudmeTnueckue omneparopbl. Jlornueckue omepaTopsl.
OnepaTtopsl OTHOLIEHHUA. OjieMeHTapHble (yHkIuMUM Matlab: npsmble U oOpaTHble
TPUTOHOMETpUYECKHE (DYHKIMHU, MpsiIMble W OOpaTHbIe TUNEpOOIMYecKUe (YHKLUH,
NOKa3aTelibHble W JorapupmMuyeckne (pyHKUUU, (QYHKIHH KOMIUIEKCHOTO apryMEHTa,
(GYHKIIUU OKPYTJICHUS U yCEUCHUSI.

Jluteparypa k Teme 3. [1,2]

Tema 4. @ynxkyuu pabomot ¢ maccusamu ¢ Matlab

Conepxxanue tembl 4: JlefictBust ¢ marpuniamu. Cratuctuyeckas oOpaboTka
naHHblXx. COpTUPOBKAa 3JIEMEHTOB MacCHBa. BhIUMclieHHE MaTpullbl KOBapUallUd H
KO3 (PHUITMEHTOB KOPPEAIUU.

Jluteparypa k Teme 4: [1,2]

Tema 5. Ocnoenuvle npunyunut npozpammuposanus ¢ Matlab

Conepxxanue tembl 5: Ilonstue cuenapus u QyHkuuum B Matlab. IlpaBuiia
co3ganus (QyHkuuii B Matlab. I'moOanpHbie nepemenHble. OTiagka MTporpamm.
VYnpasnenue ucnonHeHueM m-gaiina. [loustue cuenapus u pynkuuu B Matlab.
[IpaBuna cozganus pynkuuii B Matlab. 'moGansHbie nepemennsie. OTiaaakKa mporpaMmm.
VYnpasnenue ucnojgHeHueM m-Qaiina.

Jlureparypa k Teme 5: [1,2]

Tema 6. Onepamopul ynpaenenua nomoxkamu ¢ Matlab

Conepxanue TeMbl 6: YcioBHbIe omneparopbl. OmnepaTopsl 1mukia. OnepaTopbl
BBO/Ia-BBIBOJIA.

Jluteparypa k Teme 6: [1,2]

Tema 7. I'pagpuueckoe npeocmasnenue unghopmavyuu ¢ Matlab

Conepxxanue Tembl 7: Iloctpoenue nBymepHBIX rpadukoB. Bumbl I1ByMepHBIX
rpadukoB. [locTtpoeHne TpexMepHBIX MOBEpXHOCTEH. Buabl TpexMepHBIX Tpa(uKOB.
Hanecenue noanuceit Ha rpaduku. YnpapieHue CBOMCTBaMU rpauKOB.

Jlureparypa k Teme 7: [1,2]

Tema 8. Ixcnopm u umnopm dannvix. Onmumusayua u npoguauposanue

Conepxanue tembl 8: CoxpaHeHHWe W 3arpy3ka AaHHbIX. MmMmopT m skcmopt
NaHHbIX. (OCHOBHBIE MpPHEMBl ONTHUMHU3AIMU Kojaa. Bekropuszanus omnepanuil.
[IpodunupoBanue koja.




Jluteparypa k Teme 8: [1,2]
Tema 9. Beeoenue ¢ Simulink
Conepxanue Tembl 9: Benenue B Simulink . 3amyck Simulink u co3ganue HoBoM
MOJIeNId. YCTaHOBKAa MapaMeTpOB MOJENU. YCTAaHOBKA MapaMeTpoB pacyeTa MOJECIIU.
YcraHoBKa mapaMeTpoB IUArHOCTUPOBAHUS MOJIEIIH.
Jlutepatypa k Teme 9: [1,2]
Tema 10. Ocnosnvie o10xu Simulink
Conepxxanne tembl 10: bnokm 6ubamoreku Sourses (Mcrounukw). Mctounmk
noctossHHOTO curHana Constant. McTouHuk cuHycommanpHOTO curHaja Sine Wave.
Konctpykrop curnamoB Signal Builder. brmokun Oubmuorexkn Sinks (mpueMHHKH
curnaioB). Octumtorpad Scope. Ocummtorpad Floating Scope. I'padomoctpounteinb
XVY Graph. Hudposoit gucnneir Display broku Oubimorekun Math operations
(MaremaTtnueckue omnepauuu). biok BbeMHCIEHUS CyMMbl Sum . BIOK yMHOXKEHHS
Product. bnok BeumcieHuss MareMmatuueckux ¢yHkmmid Math Function bBiokwu
oubnuotexkn logic and bit operations (Joruueckue u OUTOBBIE omepanuu). biok
nornyeckux omepauuii Logical Operation. biok MOOUTOBBIX JOTHYECKUX OIEparui
Birwise Logical Operator. bmoku OubOmuorexku Signal Routing (Mmaprupyrtusaiius
curHasioB). Mynbrumiiekcop (cMmecurens) Mux. Jlemynbrurekcop (pa3iaeiuTens)
Demux
Jlureparypa k Teme 10: [1,2]
Tema 11. Pazpabomka epagpuueckoco unmepdpeiica nonvzoeamens Matlab
Conepxanue TeMbl 11: 3HakoMcTBO ¢ pa3paboTkoil rpaduueckoro uHTepderica
nosib3oBates. I'padpuyueckoe okHO. OCHOBHBIE 3JIEMEHTHI ypaBieHus. CBsi3b PyHKIUN
¢ anementamu ynpasiienus (callback-dynknum). Pabora ¢ mbimbio. Co3maHne MEHIO.
DYHKITUU CO37aHUS JUATOTOBBIX OKOH.
Jlutrepatypa k Teme 11: [1,2]
Tema 12. Jlpyeue uncmpymenmanwvnvlie cpeocmea UCKYCCHI8EHHO20
uHmenneKma
Conepkanue tembl 12: SimPowerSystems, Simulinc
Jluteparypa k Teme 12: [1,2]
Tema 13. Mooenuposanue 3adau Knaccugpukauyuu 00veKmMoO8 ¢ NHOMOUIbIO
nepuyenmpona
Conepxanue Tembl 13: HelipoHHBIE CeTH: OCHOBHBIE TTONOKEeHHUS OTHOCIOWHBIN
nepuenTpoH. Knaccudukanum oObeKTOB OJHOCIOWHBIM MEPIENTPOHOM Ha 2 Kilacca.
Knaccuduxanus 0 JHOCIOMHBIM NMEPIIENTPOHOM Ha 4 Kilacca
Jlureparypa k Teme 13: [3,12,14]
Tema 14. Annpoxcumauua @yuKyuit  npu noMoOwsU UCKYCCHI8EHHBIX
Heliponnvix cemeit (HC)
Conepxxanne tembl 14: TloctaHoBKa 3a7aum anmpoKCHMarvu. MoJearpoBaHue
MHOTOCTOWHOM ceTu B MatLab
Jluteparypa k Teme 14: [3,12,14,15]
Tema 15. Mooenuposanue 3ad0au knaccugpukayuu ¢ ROMoublo cemeil
Koxonena
Conepxanue Tembl 15: Knaccudukanus 6e3 yuutens npu nomomu HC. IIpumep
perieHus 3a1a4n Kinaccudukanuu cetbio Koxonena
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Jluteparypa k Teme 15: [3,12,14,15]

Tewma 16. Heiipocemesoe npocnozupoeanue epemeHHbIX paooe

Conepxxanue Tembl 16: TloHATHE TPOTHO3UPOBAHMS BPEMEHHBIX PSIIOB
Omnpenenenue CTpyKTypbl HeWpoHHOU ceTu. IloaroroBka oOydaromieil BBIOOPKH st
nporuo3upoBanus BP. Iloctpoenme mporpammel B cpeae Matlab, ucnonb3yromei
HEUPOHHBIE CETHU ISl IPOTHO3UPOBAHUS BPEMEHHBIX PSIOB.

Jlurepatypa k Teme 16: [3,13,14,15]

Tema 17. Mooenupoeanue cemeii Xonghunoa

Conepxanne Tembl 17: Kpatkue TeopeTnueckue acmekTsl cereid Xomdunaa.
Monenuposanne HC Xondumnaa.

Jluteparypa k Teme 17: [3,12,14,15]

Tewma 18. Heiipocemesoe pacno3naeanue 0yK8eHHBIX U UUPPOGBIX CUMBOJI08

Copepxanne Tembl 18: IloctaHoBka 3amauu pacro3HaBaHUS OYKBEHHBIX U
IM(POBBIX CUMBOJIOB. AJITOPUTM Pacro3HaBaHMs OYKBEHHBIX U IU(POBBIX CHMBOJIOB.
Boi6op HC nnst penienust 3ajaun pacro3HaBaHusi OYKBEHHBIX U IU(DPOBBIX CHMBOJIOB.
Pemenue 3amaum pacmno3HaBaHus OYKBEHHBIX M LU(PPOBBIX CHUMBOJOB ITyTEM
MojenupoBaHus Beiopannoit HC

Jlurepatypa k Teme 18: [3,13,14,15]

Tema 19. Heiipocemesoe pacno3nasanue u3oopasicenuil

Conepxxanue tembl 19: TlocraHoBka 3amauyu pacrio3HABaHUS H300paKEHUM.
Anroput™ pacno3HaBaHus u3o0paxeHuil. Bpibop HC gnsa  pemenus 3amauu
pacrio3HaBaHusi U300pakeHuil. PerieHue 3a7aun pacrno3HaBaHUsT U300pKEHUN MyTeM
MozenrpoBaHus BbioOpanHoi HC.

Jluteparypa k Teme 19: [3,13,14,15]

Tema 20. Heiipocemegoe pacno3nasanue 36yKa

Conepxanue teMbl 20: IlocTaHoBKa 3agaun pacro3HABaHUs 3BYKA. AJTOpUTM
pacnio3naBanusi 3Byka. Bweidop MHC nns pemienus 3amaum pacrno3HaBaHUs 3BYKA.
Pemenue 3amaum pacro3HaBaHus 3ByKa yTeM MojienupoBanus BeiopanHoit HC.

Jlutrepatypa k Teme 20: [3,13,14,15]

Tema 21. /Ipyeue mexnonozuu npoexmuposanus HH

Conepxxkanne  Tembl 21: HeueTkas JIOTHMKA, JBOJIOIUOHHBIC BBIUMCIICHHS,

T€HETUYCCKUE alITOPUTMBI
Jlurepatypa k Teme 21: [9,10,11, 18]

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aHATHS
[TpakTrueckue 3aHATHUS IO TUCIUTLINHE YIeOHBIM TUIAHOM HE TIPETyCMOTPEHBI

3.4 JIabopaTopHbie padoThI

No O0neMm,
i Tema paboThI yac. Jluteparypa
1 | 3HaKOMCTBO C KOMaHJIHBIM OKHOM cpenbl Matlab 1 [1,2]
2 | 3HAaKOMCTBO C PEIAKTOPOM m-si3bIKa cpeabl Matlab 1 [1,2]
3HAKOMCTRBO C JIOTUYECKUMU ¥ apu(PMETHUYCCKUMH
3 2 [1.2]
oreparusiMu cpenbl Matlab
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Hcnonp3oBaHue OIICPaTOPOB YIIPABJICHUA

4 nmoTokamu B cpenie Matlab 4 [1.2]
Hcnonp3oBanue clieHapueB U (QyHKUUN B cpeie
5 4 12]
Matlab
Otobpakenue rpaduyeckoil HHPOPMAIIH B
6 cucteme Matlab 4 [1.2]
7 | Dkcmopt U MMIIOPT AaHHBIX B Matlab 4 [[1,2]]
3HAKOMCTBO C OCHOBHBIMH TPYIIIaMu OJIOKOB B
8 L 4 [1.2]
cucreme Simulink. Jlornyeckue onepanuu
3HAKOMCTBO C OCHOBHBIMH TPYIIIaMu OJIOKOB B
9 | cucreme Simulink. AnreGpandeckue U MaTpUIHbBIE 4 [1,2]
oTepanuu
10 COSIIaHIer CO@CTBGHHBIX OJIOKOB ITOJIb30BATEIIS B 4 [1.2]
cpeae Simulink
11 3nakomcTBO ¢ nuHCTpyMeHTOM GUIDE. Co3nanne 4 [1,2]
npuinoxeHus ¢ GUI
12 MonenupoBanue 3a1a4u Kiaccu(uKanuu 00bEKTOB 4 [16,17,18,19]
C TIOMONIBIO MEPIENTPOHA
13 AHUHpOKCI/IMaLII/IH (GYHKIAA TTPU TIOMOIIH 4 [16,17,18,19]
HelipoHHbIX HC
14 MopenupoBanue 3aa4u Kiaccuukanuu 00HEKTOB 4 [16,17,18,19]
¢ nomoupo cetu Koxonena
15 | HeiipoceTeBoe MporHo3upoBaHrue BPEMEHHOTO psijia 4 [16,17,18,19]
16 | MonenupoBanue cetu Xomduiaa 4 [16,17,18,19]
17 | HeilipocereBoe pacrio3HaBaHHE CUMBOJIA U IIU(PPHI 4 [16,17,18,19]
18 | HeiipocereBoe pacrio3HaBaHue U300paKeHUs 4 [16,17,18,19]
19 | HeiipocereBoe pacrio3zHaBaHUE 3BYyKa 4 16,17,18,19]
NUTOTI'O: 68
3.5 CamocrosiTeqbHas padoTa CTyaeHTa
No Buapl camocTosaTenbHOM pabOThI CTYIEHTA O0nBeM,
n/m Jac.
1 W3ydeHune JISKHMOHHOTO MaTepuraa 27
3 [ToaroToBka k 1abopaTopHEIM paboTam 28
HUTOIO: 95

3.6 Kypcogoii npoekTt (padora

KypcoBoii ipoekT (paboTta) He NpeyCMOTPEHBI YUeOHBIM TUIAHOM.




10
4 POH/I OHEHOYHbIX CPEJACTB

4.1 Kputepum ¥ mKaJbl 51 HWHTEITPUPOBAHHON OLEHKH YPOBHS
cpopMHUPOBAHHOCTH KOMIIETECHIUM

Cocmasnaowas KomnemeHyuu — nOJTHOMA 3HAHUU

HYJIEBOM YPOBEHb: HEBEpPHBIE, HE ApPryMEHTUPOBAHHBIC, C MHOXECTBOM IPYyOBIX
OIIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUI HIKE MUHUMAJIBHBIX TPEOOBAHUH;
MHUHHMMAaJIbHBI YPOBEHBb: JAaHbl HE IIOJHBIC, HETOYHBIE M HEAPIYMEHTUPOBAHHBIE
OTBETHl Ha BOMPOCHL. JIOMYyIIEHO MHOTO TPyOBIX OMIMOOK. YPOBEHb 3HAHUUN HIDKE
MUHUMAaJbHBIX TPEOOBAHUM;

IIOPOTOBBIM YPOBEHB: JaHbl HEIOCTATOYHO ITOJIHBIC, TOYHBIE U apIryMEHTHPOBAHHBIE
OTBETBHI HA BOMNPOCHL. [III0XO 3HAET TEPMHUHBI, ONPEACIICHNS U TOHSTHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUS, TPUHLHUIIBL. J[OMyIIIEeHO MHOTO HETpyObIX OLINOOK;

CPEIHUM YPOBEHb: JJaHbI JIOCTATOYHO IIOJIHBIEC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCBHL.. B 11€710M 3HAeT TEpPMUHBI, OINpPEACIICHUS W IIOHATUSA; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIECHHUS, NPUHIMIBL. JIOMyIlleHO HECKOJIBKO HErpyobIX
OLIMOOK;

IIPOJABUHYTBIM YpPOBEHB: JaHbI IIOJIHbIC, TOYHBIE U aPIyMEHTUPOBAHHBIE OTBETHI HA
BONPOCHL. 3HAET TEPMUHBI, ONPENEICHUS W IOHSATHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLUEHUS, MPUHIMIBL. J[OMyIIEHO HECKOIBKO HETPYOBIX OUIMOOK;

BBICOKMM YPOBEHB: [aHbl IIOJHBIE, TOYHBIE W APTYMEHTHUPOBAHHBIE OTBETHI HAa
BOIIPOCHI. 3HAET TEPMHHBI, ONPEACICHUS U IMOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHUS], MPUHIUIBI. J[ONyIIEeHO HECKOJIBKO HETOUYHOCTEN.

Cocmasnsiowas KomnemeHyuu — yMeHus

HYJIEBOW YPOBEHB: MOJHOE OTCYTCTBHE MOHUMAHUS CYyTH METOJIMKU PEIICHUS 3a/1a4H,
JIOTTYIIIEHO MHOKECTBO IPyOeHIIMX OMOOK / 3a]JaHUsI HE BBITIOJHEHBI BOOOIIIE;
MUHUMAJBHBI YPOBEHB: CJIa00€ TOHUMAHHUE CYTH METOJMKU PEUICHUS 3a/ayH,
JomyIIeHbl TpyOble ommOku. Pemrennss He obGocHoBaHbl. He ymeeT mcmosib30BaTh
HOPMAaTUBHO-TEXHUUYECKYIO JIUTEPATYPY;

MOPOTOBBI yPOBEHb: JOCTATOYHOE IMMOHMUMAHWE CYTH METOJMKM PEIICHUs 3ajayH,
JomyiieHbl  omuOku. Pemenust He Bcerma OOOCHOBaHBL YMEET HCIOJIb30BaTh
HOPMaTHBHO-TEXHUUYECKYIO JIUTEPATYPY;

CpPEIHUM YPOBEHB: B IICJIOM IOHMUMAET CYTh METOJMKH PEIICHUS 3aJa4M, JOMYIICHBI
ommOku. PermeHns He Bcerma 0OOCHOBaHBL. YMEET WCIIONB30BaTh HOPMATHBHO-
TEXHUYECKYIO JTUTEPATYPY;

MIPOJIBUHYTHI ypOBEHb: B IICJIOM IIOHMMAET CyTh METOJUKH PEIICHHS 3a/a4H,
JOTTyIIeHbI HEeTOYHOCTH. CIOCOOCH OO0OCHOBAaTh pEHICHHS. YMEET HCIOIb30BaTh
HOPMATUBHO-TEXHUUYECKYIO JIUTEPATYPY;

BBICOKHH YPOBEHB: TOHUMAET CyTh METOAMKH perieHus 3aaaun. Crioco0eH 000CHOBATh
peieHns. YMeeT HCIOJb30BaTh HOPMATUBHO-TEXHUYECKYIO JIUTEpATypy, MEpeoBOM
OTIBIT.
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COCWIG@]Z}ZIOWG}Z KomnemeHyuu — graoenue HasblIKamu
HYHCBOﬁ YPOBCHL: HC JCMOHCTPHPYCT BJIAJCHUC HABBIKAMHW  BBIIIOJHCHUA
HpO(beCCI/IOHaJIBHI)IX 3ajga4. He MoxeT BBIIOJHUTH 3adaHUd,
MHUHUMAaJIbHBIN YPOBCHbL: HC ICMOHCTPHUPYCT BJIAACHUC HABBIKAMH BBIIIOJHCHUA
HpO(beCCI/IOHaJIBHI)IX 3ajJa4. HcneiThiBacT CYIICCTBCHHBIC TPYAHOCTH  IIPpH
BBIITOJIHCHUH OTACJIBHBIX 3aI[aHI/If/'I;

HOpOI‘OBBIfI YPOBCHL: BJIAJACCT HABBIKAMHU BBIIIOJIHCHHA HpO(l)eCCI/IOHaJ'IBHI)IX 3aJa4d Ha

MOPOrOBOM YpOBHE. 3a/IaHHsI BBINOJIHSAET MEJUIEHHO U HEKAYE€CTBEHHO;
CpeIHHIl ypOBEHb: BIAJCET HAaBBIKAMU BBIIIOJHEHUSI TNMPO(ECCHOHANBHBIX 3ajad.
3aaHus BHIMOIHIET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

IOPOJBUHYTHII  YpPOBEHb: BJAJEET YBEPEHHBIMH  HABBIKAMHU  BBIIOJIHEHUS
npo(ecCUOHANBHBIX 3a/1ay. BhICTPO M KAYECTBEHHO BBINOIHSIET 3aJaHMs, WHOIIA
JIOMyCKasi HE3HAYUTENbHbIE TOTPEUTHOCTH;

BBICOKMH  YPOBEHb:  BJAJECET  YBEPEHHBIMH  HABBIKAMHM  BBIIIOJIHEHHUS
npo(ecCHOHANBHBIX 3aJady. BBICTpO M KauyeCTBEHHO BBINOJHAET 3aJaHMsl, IpU
HEOOXOJMMOCTHU AEMOHCTPUPYS TBOPUECKUN OJIXO/.

Obobwennas oyenka chpopmuposanHocmu KoMnemeHyul

HYJICBOM ypOBEHB: Ha HYJEBOM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABJISIONIME; OJIHA
WU JBE U3 TPEX, OCTANIbHBIC — Ha 00JIee BHICOKOM YPOBHE;
MUHUMAJbHBI  ypPOBEHb: Ha MHUHUMAJIBHOM YypOBHE C(OpPMHpPOBAHBI: BCE
COCTAaBJISIOIIUE; OJIHA WM JIBE U3 TPEX, OCTAIIbHBIEC — HA 00JIee BLICOKOM YPOBHE;

MOPOTOBLI YPOBEHb: Ha MOPOTOBOM YpPOBHE C(POPMHUPOBAHBI: BCE COCTABIISIOLIUE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

CpeAHUN ypOBEHBb: Ha CpeAHEM YpOBHE C(POPMHPOBAHBI: BCE COCTABJISIONINE; OJIHA
WJIU JIBE U3 TPEX, OCTaJIbHBIE — Ha 00JIee BHICOKOM YPOBHE;
MPOJBUHYTBIA  ypOBEHb: Ha IPOJBHHYTOM ypOBHE C(OPMHpPOBAHBI: BCE
COCTABJISIIOIIME; OJIHA WIIH ABE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

BBICOKHH YpPOBEHb: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABIISIOIINC
KOMIIETCHITUM.

4.2 Bonipocsl K 3K3aMeHy U IpUMeP IK3aMEeHAIIMOHHOT0 OnJiera

OcHoBHbIE oniepaTopsl 1 pyHKkIMK Matlab

®yHk1MU paboThl ¢ MaccuBamu B Matlab

OcHOBHBIE PUHLIUIIBI IPOrpaMMHUpoBanus B Matlab
Omnepatops! ynpasienus morokamu B Matlab

I'paduueckoe npeacrasienue nHpopmannu B Matlab

DKCTOPT ¥ UMTOPT JaHHBIX. OnTUMH3aIys U poduIupoBaHme
OcHosuble 610ku Simulink

PazpaboTtka rpaduueckoro uaTepdeiica mojap3oareis Matlab

LCoNoORrLODdE

. Jlpyrvue uHCTpyMEHTaJIbHbIE CPENICTBA UCKYCCTBEHHOTO MHTEIIEKTA

10 MonenupoBanue 3a1a4 Ki1acCUPHUKAIUN OOBEKTOB ¢ TOMOIIBIO MEPUENTPOHA
11. Annpoxcumariusi yHKIMA TPU MOMOLIN UCKYCCTBEHHBIX HEHPOHHBIX CeTei
(MHC)
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12. MogenupoBaHue 3aa4 Kiaccu(puKaluy ¢ moMolnbio cereir Koxonena
13. HeiipoceTeBoe pOTHO3UPOBAHUE BPEMEHHBIX PSIOB

14. MonenupoBanue cereit Xomnduiaa

15. HeiipoceTreBoe pacrno3HaBaHue OYKBEHHBIX U IIU(PPOBBIX CHMBOJIOB
16. HeiipoceTeBoe pacrio3HaBaHUE H300paKCHUIN

17. HeiipoceTeBoe pacro3HaBaHUE 3ByKa

Ha sk3ameHne nmpeaycMOTpEeHbI Ba 3aaHus:

I. Tect
Il. 3anmaua
IIpumep 3K3aMeHAIIMOHHOTO OUJIeTA
Llabnon sk3amenayuonnoco ouiema
I'OVYBIIO «/lonenkunii HAIMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET»
[TporpaMMa oJIrOTOBKH: bakanaspuam
Hanpapnenue noarotroBku: 01.03.04 «Ilpuknaonas mamemamuray
Hanpasientnocts (mpodusib): «[IpuknamgHas MaTeMaTHKa U KHOCPHETHKAY,
CemecTp: 6
YyeOHasa quCIAIUINHA: «HUHCTPYMEHTAJIBHBIE CPE/ICTBA
HUCKYCCTBEHHOI'O UHTEJIEKTA»
BWJIET Ne
| TecToBoe 3ananue
Il 3amaua
Ymeeporcoeno na 3acedanuu xagheopwi
«[IpuknaaHas MaTeMaTUKa U UCKYCCTBEHHBIN HHTEIUICKTY,
npomoxoaNe or . 20 T.
3aB. kageopoti [TaBnein B.H. Oxzamenamop 3unyenko T.A

| B mecmosom 3adanuu, npedcmasieHHOM 8 hopme mecma HeoOX00UMO 8blOpaAmMb
NPABUILHYIL 8APUAHI OMBEMA.

Ilpumep mecmosoeo 3adanus
1. B xkakom Buae MatLab npeacraJisier Bce JaHHbIe?
a) B BHJIC YHCEI
b) B rpaduueckom Bume
C) B BHJE TEKCTa
d) B BHIe MacCHBOB
2. Jlist yero ucnojab3yercsi okno Command Hisory?
a) B HEM COXPaHSIOTCS BCE KOMaH/IbI
b) B HEeM coXpaHSFOTCS TOJIBKO OE30ITHO0UHBIC KOMAH bl
C) B HEM OTMEYAOTCS BPEMs U JlaTa Havaja M KOHIIa KaKI0To ceaHca
d) 31ech HET MPaBUIILHOTO OTBETA
3.UTo npoucxXoauT ¢ BHIYUCIEHUSIMHU, €CJIH MOSIBJISIETCS J1eJIeHHe HA HOJIb ?
a) BBIPOKEHHS C TAKOW OIepanueii MTHOPUPYIOTCS
b) sTo mpuBOAKT K OMIMOKE U BBIXOAY M3 MPOTPAMMBI
C) JaHHOI MEPEMEHHOM MPHCBauBaeTCs 3HaYCHUE inf ¥ BBIIACTCS MPEIYIPEIKACHUE
d) B 3aBUCMMOCTH OT CUTYyalllH MPOrpaMMa MOXKET BECTH ce0sl O-PasHOMY
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4.Kaxoii BcrpoeHHoili pynkumeit MatLab Beruncasiercst AeciTH4HBIN JJorapupm?
a) Lg
a) logl0
b) log
c) logarifm
5.Kakas ¢yHkuus ucnoJib3yercs Uil CO3IaHUS MACCHBA NMPHU MOMOIIM CYMTHIBAHUA UX U3
TeKCTOBOrO (aiina?
a) fread
a) dlmread
b) read
C) 31eCh HET MPABWIBLHOI'O OTBETA
6.4Yro nenaer pynkuus max(M,[],1)?
d) HaXOJUT MAaKCUMYMBI IO CTOJIOIaM
b) HaxOoIUT MAaKCUMYMBI TI0 CTPOKaM
C) HaXOJUT MAaKCUMAJbHBIN 3JICMEHT MaTPHIIbI
d) 31ech HET MPaBUILHOIO OTBETA
7.Kak B MatLab xpanstcsa npuioxenus ¢ GUI?
a) B (baiisie ¢ paciupeHreM .m
b) B ¢aiine ¢ pacumpennem .mat
C) B (haitax ¢ pacumpenusmu .m u .fig
d) 31ech HET MPaBHILHOTO OTBETA
8.K uemy npuBoauT A00aBJieHUE d1eMeHTa HHTep(eiica U3 pelaKTOPa NMPUJIOKEHHUA?
a) K CO3/IaHHI0 HOBOTO M-(aiina
b) k co3manuio HOBOrO (haiina ¢ pacmuperueM .fig
C) KCO3JJaHUIO COOTBETCTBYIOIICH MO yHKIIUH
d) 3mech HET MPaBUIILHOTO OTBETA
9.Kakoii ToolBox He uMeeT npuJioxkeHuii ¢ rpadudeckum narepdeiicom?
a) Optimization
b) PDE
C) BCE UMEIOT
d) 31ech HET MPaBUILHOTO OTBETA
10. MaTpuyHoe ymHoO:xkeHHe XW BBIYMCJIsIET:
a) BBIXOJIHOW HEHPOHHBIN CUTHAI
) BBIXOJ CYMMHPYIOIIETro 0JI0Ka
b) BX0aHOI HEHPOHHBII CUTHAT
C) BXOJ CyMMHPYIOILIET0 OJ0Ka
11. AkTuBauMoOHHAsA QYHKIUS PUMeHSeTCs AJs:
d) aKTHUBAIMM BXOJIHOTO CUTHAJIa HEHPOHA
b) akTuBaIMK BHIXOJHOTO CUTHANIA HEHPOHA
C) aKTHUBAIMU BECOBBIX 3HAYCHUH
d) akTuBanmu 00y4arOIIEro MHOKECTBA
12. B kakoM ciy4yae MHOIOC/JOiHbIe CeTH He MOIrYT TIPHUBECTH K YBeJIUYEHHIO
BbIYMCJIUTEIbHON MOIIIHOCTH 10 CPABHEHUIO C OJHOCJIOIHOM ceThbI0?
) eciIM OHU MMEIOT JIBa CJIOSI
b) eciu oHM He UMEIOT OOPATHBIX CBS3EH
C) ecii OHU UMEIOT CKUMAFOIIYIO aKTUBAIIHOHHYIO (DYHKIIUIO
d) eciu OHU UMEIOT JIMHEHHYIO aKTHBAIUOHHYIO (DYHKIIHIO
13. Cerb10 6€3 00paTHBIX cBfA3eil HA3bIBAETCH CETh!
a) BCE CJIOM KOTOPOHM COCTMHEHBI HePAPXUUCCKH
b) y KOoTOpO# HET CHHANTHYECKHUX CBSI3€H, UAYIIMX OT BBIXOJa HEKOTOPOTO HEHpOHA K BXOAaM
ATOrO K€ HEMPOHA WJIM HEMPOHA U3 MPEBIAYILIETO CI0s
C) Y KOTOPO¥# €CTh CHHANITHYECKUE CBS3H
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14. AxktuBannonHasi GyHKUMS Ha3bIBaeTcs ''ckuMaomei', eciu
a) OHa Cy)KaeT Juana3oH 3HauyeHuil Beanunasl NET
b) ona pacmupsier nuana3on 3HadeHui BenuunHbl NET
C) OHa Cy)KaeT auana3oH 3HaueHuil Beananasl OUT
d) oHna pacmupsier Auana3on 3HadeHuil Benuurabl OUT
15. Cnoem HelipoHHOI ceTH HA3bIBAETCSl MHOKECTBO HEHPOHOB:
a) He MMEIOIIMX MEKIY COOON CHHANTHYECKUX CBSI3CH
b) mpUHUMAONIMX BXOTHBIC CUTHAJIBI C OJTHUX TEX K€ Y3JI0B
C) BBLIAIONIMX BBIXOHBIC CUTHAJIBI HA OJTHU M TE JKE Y3JIbI
Bosmooicno neckonvko eapuanmos omeema.
16. BXOaAHBIM €J10€M CeTH HA3bIBAETCs:
a) MepBBIA CIOW HEHPOHOB
b) cnoit, cnyxarmii 171 pacupeeeHUs BXOJHBIX CUTHAIOB
C) CIOii, HEe POU3BOIAIINN HUKAKUX BBIYHACICHHN
Bosmooicno neckonvko éapuanmog omeema.
17. Mo:kHO /i1 TIOCTPOUTH OTHOCJIOHHYIO HEHHPOHHYIO CeTh ¢ 00PATHBLIMH CBSA3AMH?
a) na
b) mer

Il IIpumep 3a0auu na sxzamene

CrpoexTupoBaTh M pEaIn30BaTh HEUPOHHYIO CETh, KOTOpas NPUHUMAET HA BXOJ
MOCJIEIOBATEIBHOCTh, COCTOSIIYIO U3 10 MPOU3BONBHBIX LU(P, 3aTEM U3 HECKOIBKUX
Hyneut, 3arem u3 10 mudp “9”. Ha BbIxojae NOMKHA OBITH MOCJEIOBATEIBHOCTH, Y
KOTOPOM BCE BXOXJAEHUA, Kpome mocineanux 10 - aro Hynu, a mociuennue 10 - 310
CKONMPOBaHHbIE MepBble HU(PHI BXOIHOM nocnenoBaTeiabHocT. MccnenoBaTe padboTy
MOJIEJIM B 3aBUCMMOCTH OT YHMCJIa IPOMEKYTOUHBIX HYJEH.

KPUTEPHUMH oueHuBaHUs 3K3aMeHANMOHHOH PadoThI
no pucuuiuinie «MHCTpyMeHTallbHbIE CPEACTBA UCKYCCTBEHHOTO MHTEIUIEKTa
1o HarpasyieHHIo noarotoBku 01.03.04 IIpuknanHas maremMatuka
(mampaBnenHoCTh (Ipodub) — «IIpuKiIagHas MaTeMaTHKa U KHOSPHETHUKA).
DK3aMeH MPOBOJUTCS MUCBMEHHO MO OujeTaM M MpPOBOAMTCA B ABa dTana. IlepBblii sTan
peanu3yercss B BHUJE€ TECTUPOBaHUA. TecTUpPOBaHME CTAaBUT IENbIO IPOBEPUTH JOCTHKEHUE
CTYJEHTOM IIOPOTOBOr'0 YPOBHSI OCBOCHHUS U3YYEHHOIO MaTepuaa.

Homep TecToBoro 3amanust KonuuecTBo 6ayuioB, KOTOPOE MOJTyYaeT CTYICHT 3a
MPAaBUJILHBIN OTBET HA BOMPOC TECTA
1 1
2 1
3 1
4 1
5 1
6 1
7 1
8 1
9 1
10 1
11 1
12 1
13 1
14 3
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15 3
16 3
17 3

Bropoit 3Tam COACpKHUT NPAKTUYECKOE 3ajaHhe, KOTOpOe O00s3aTeNbHO BBIMOJIHICTCS Ha
KoMmIbtoTepe. OCHOBHAS II€JIb JAHHOTO 3aJaHHUsS — IMPOBEPUTH Y CTYACHTA C(HOPMHPOBAHHOCTH
yMeHI/If/'I OICpHUpPOBaATh U3YUYCHHBIM MAaTCPUAIIOM U MPHUMCHATH €TI0 JJIA PCHICHUA MPAKTUYCCKUX
3aja4. PekoMeHaaum 1o O1eHUBAHUIO BBIMIOJIHEHHOTO 3aJaHMs

KomnuuectBo 6amioB,

Onwucanue KOTOPOE IMOJTy4aeT
CTYJCHT
[IpenocraBieHn pabOTOCTIOCOOHBIM MPOrpaMMHBIA  KOJ, CTYACHT 35-25

MOKCT IMOSACHUTHL XOJ PCHICHHA, 3HACT HA3HAYCHUC KOMaH[, MOXCT
N3MCHUTH HCKOTOPHBIC YCIIOBUSA 110 HpOCB6e pernogaBaTciis.

[IporpamMmMHBIii KOJ MOXET OBITh HE PabOTOCIOCOOCH, OIHAKO 24-15
QITOPUTM PEIICHUS 33J]a4d KOPPEKTHBIN, CTYJACHT MOXKET IOSICHUTH
XOJ] pEIICHUs], 3HACT HA3HAYCHUE KOMAaH]|

[IporpaMMHBIii KOA HE pabOTaeT, aJrOpUTM PELICHHs] HE BEPHBIH, 14-1
CTYJECHT 3HACT Ha3HAYEHUS OTJEJIbHBIX KOMaH]
IIporpaMMHBII KO OTCYTCTBYET, AJITOPUTM DEIICHWS HE BEPHBIN, 0

CTYACHT HC 3HACT, KAK BbIIIOJIHUTH 3aIaHUC

[ToyueHHble Oamibl 3a OTBETHl Ha BONPOCHI OWJIeTa CYMMHUPYIOTCA, U C Y4ETOM
pe3yJbTaTOB TEKYIIEro KOHTPOJIA paboThl CTYAEHTAa BBIBOAMTCA HUTOropas oreHka mo 100-
OambHOM mmkane. IlomydyenHas onenka no 100-0amnpHOM IKaje ONpeneNseT OLEHKY I10
rocynapcrBeHHoi mkane u mkaie ECTS.

VYTBep:kIeHO Ha 3aceaHuu Kadeaphl MPUKIIAIHOM MaTEMAaTHKU M HCKYCCTBEHHOTI'O MHTEJIEKTA,
poTokoJ Ne or . 20 1.

3aBenyromuii kageapoit [TaBnbim B. H.

4.3 Kputepuu oueHMBaHUA

Tekymmii KOHTPOJIb 3HAHUM CTYJIEHTOB MPOU3BOAUTCA IO pe3yibTaTaM
BBINIOJIHEHUS J1a00paTOpHBIX pPabOT, U BO BPEMsS KOHTPOJIBHBIX OIPOCOB B XOJ€

MIPOBEACHUS 3aHSATHM.

HpOMe)KyTO‘-IHaﬂ aTTecTalmda 110 pE3yjibTaTaM OCBOCHHA OUCHUILIIMHBI B 5

ceMecTpe MPOBOJIUTCS B hOpME CEMECTPOBOTO 3aUeTa.

Ouenka Onucanue

3auTeHo

[Tocemenue Gomnee 50 % JNEKIMOHHBIX M JIAOOPATOPHBIX 3aHATHIA;
CTYJICHT TBEPJO 3HAET MaTepHall, TPaMOTHO M IO CYIIECTBY H3JlaraeT
€ro, He JIONYCKas CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC;
BCE MPEIYCMOTPEHHBIEC MPOTrpaMMol 00y4YeHHsI 3aJ]aHUs BBITIOJTHEHBI,
Ka4yeCTBO UX BBIMOJHEHUS TOCTATOYHO BEICOKOE.

He 3auteno

[Tocemenne menee 50 % NEKIMOHHBIX M JTAOOPATOPHBIX 3aHATHUH;
CTYACHT HE 3HAeT 3HAYUTEIbHOW YacTH MaTrepuaina, JJ0MyCKaeT
CYIICCTBEHHBIC ONIMOKH B OTBETaX Ha BOIPOCHI, OOJBITMHCTBO
IpeAyCMOTPEHHBIX MPOrpaMMOil 0OyueHHs 3aJaHuil HE BBIMOIHEHO,
Ka4eCTBO WX BBINIOJHEHHSI OLEHEHO YHCIOM OaijioB, ONHM3KUM K
MHHUMAJIEHOMY.
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Nrorosas cemectpoBas oueHka no aucuumuinie no mkaine ECTS BoicTaBisieTcs
B cooTBeTcTBMU ¢ TaOiuiel «lllkama onenuBanus: HarnmoHaabHast 1 ECTSy.

CyMmma 6aiiioB OneHKa OneHka
no 100-6anbHoM mkane | no mkane ECTS 110 TOCYTAPCTBEHHOM IIKAJIE
90-100 A OTaugHO / 3a4TE€HO
80-89 B Xopo1i1o / 3a4TeHO
75-79 C P
70-74 D y
60-69 E JIOBJICTBOPUTEIHHO / 3a4TEHO
35-59 F HeynoBneTrBopurensHo / He
0-34 F 3a4TEHO

* — ¢ 00s3aTEIIbHEIM IMOBTOPHBIM M3YUCHUCM AWCHHUILINHBI.

IIpomexyTouHasi aTTecTal|si 1O pe3yjbTaTaM OCBOCHHUS IUCIUIUIMHBEI B 6
ceMecTpe MPOBOIUTCS B JOPME CEMECTPOBOTO dKk3aMeHa. Dopma mpoBeIeHs IK3aMeHa
— IIMChbMCHHAA.

. Kputepun onieHOK NpoOMe:KYTOYHOM aTTecTanun (3K3aMeH)

Onenka

Iloporosslii ypoBeHb

Yri1y0/1eHHBIH

IIpoaBunyTHIN

2» OCBOCHHA YPOBEHb OCBOCHUS YPOBEHb OCBOCHUSI
HEYJ0BJICTBOPHUTE/Ib «3»
(ney P «b» «5»
HO) (YA0BJIETBOPHUTEIBHO
) (xopomo) (oTJINYHO)
Crynenr CTyneHT B OJIHOM

CTyneHT He 3HaeT
3HAYUTEIILHON YacTU
Marepuana, J0ImyCcKaeT

MOBEPXHOCTHO 3HAET
MaTepHall OCHOBHBIX
pasieNnioB U TeM

CryzaeHT Xxopo1io
3HAeT MaTepuail,
I'PaMOTHO ¥ 110

00BEMe 3HaeT
MaTepuan,
TpaMOTHO H 110

N CYILIECTBY M3J1araeT
yueOHOM CYILECTBY U3JIaraeT
CYILIECTBEHHBIE €ro, 10MmycKast
JUCIUTLINHBI, €ro, He JI0IycKas
OIIMOKH B OTBETaxX Ha HEKOTOpbIE
JIOITyCKaeT CYIIECTBEHHBIX
BOIIPOCHI HETOYHOCTH B OTBETE N
HETOYHOCTH B OTBETE HETOYHOCTEHN B OTBETE
Ha BOMPOC.
Ha BONPOC Ha BONPOC
bezommbouno
He ymeer naxonutb MNuorna naxoaut
N YBEpPEHHO HAXOAUT HAXOJHUT
perieHus: OOIBITUHCTBA pelIeHHS 3a1aHuH, . .
peLIeHHs 3aIaHNH, pelIeHHS 3a1aHuH,
MPEAYCMOTPEHHBIX MPEyCMOTPEHHBIE
. . MPEyCMOTPEHHBIE MPENYCMOTPEHHBIE
porpamMmoi o0ydeHust porpaMMoit . N
N MpOrpaMMoit 00yueHust porpamMmoi
3aJJaHui oOyueHus
o0yJeHus
IIpenycMoTpeHHBIE
bonpmmHCTBO pnﬂ}(])r aMﬁaoﬁ IIpenycMoTpeHHBIE [IpenycmoTpeHHBIE
MPEAYCMOTPEHHBIX porp MpOrpaMMoii 00ydeHus porpamMmoi
. 00yJeHUs 3aTaHUsI
porpamMmoi o0ydeHust BBITTOIHEHDI 3a7]aHus YCIICIIHO oOy4eHUS 3aJaHus
3aJIaHN# HE BBIIOJIHCHO BBITIOJTHEHBI YCTIEITHO BHITIOJTHEHBI
YZAOBJIETBOPUTEIBHO

HTorosas onenka OoNnpeACICTCA MYTEM CYMMHPOBAHHA KOJINYCCTBA 0aJIJIOB 10
pe3yiibTaTaM TCKYIICIO KOHTPOJIA U KOJIMYCCTBA 0aJI0B 1O pe3yiabTaTaM CEMECTPOBOI'O

[TomyueHnHass oOIeHKa 110
rocyaapcTBeHHoOM mkane u mkajae ECTS:

sK3aMeHa. MaKCcHMAaJIbHO BO3MOKHOE KonmyecTBo 0aioB — 100.
100-6a/uibHOM  IIKaJie  OMpEACNsIeT OLIEHKY IO
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Cymma GamioB OreHka Orenka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A OTinyHO
80-89 B %
75-79 C opotto
70-74 D N
60-69 E JIOBJIETBOPUTEIILHO
35-59 F He
0-34 =, YIOBJICTBOPUTEIHHO

— ¢ 00s13aTeIbHBIM IMOBTOPHBIM U3YUCHHUCM JUCHUITIINHDBI

4.4 Ilpumep TekyLIero onpoca Ha J1adl0paTopHbIX 3aHATHAX (5 cemecTp)

1. lna nocrpoenus rpa¢gukoB B JTHHEHHOM MacIITade HCIOJIb3yeTcs (PYHKIHSA
a) bar
b) plot
c) subplot
2.Bcrpoennsie ¢pynknnu MatLab, no3Bossironue GopMHPOBATL MACCHBBLI OMNpeaeIeHHOT0
BH/JA (TaKMe, KaK Zeros, ones, eye u T.1.), MOI'YT IPHHMMATH /IBa ApryMeHTa, Ipu4eM
a) MepBBIM apryMEHTOM 3aJIaeTCsl YUCIIO CTOJIOIOB, @ BTOPBIM — YHCIIO CTPOK (HOPMHUPYEMOit
MaTpHIbI
b) mepBbIM aprymMeHTOM 3aqaeTcsi YUCIO CTPOK, a BTOPBIM — YHCIIO CTOJIOLOB (OPMUpPYEMOid
MaTpHIbI
3.Kakoii u3 mepeyHuc/ieHHbIX HMKEe OMEPATOPOB SIBJISIETCS OMEPATOPOM I03JIEMEHTHOIO
YMHOKeHUs?
a) *
b) .*
C) *k
4. YMHOKeHMe MaTPHLbI HA MATPHIY B MaTeMaTHKe BO3MOKHO JIMIIb B TOM cJIy4ae, KOrjaa
a) KOJHMYECTBO CTOJIOIIOB TIEPBOTO COMHOXXHUTEIS PABHO KOJHMYECTBY CTPOK BTOPOTO
COMHOXUTES
b) MaTpuIlbl UMEIOT OJJTMHAKOBBIC Pa3MEphI
C) MaTpHIBI SIBISIOTCS KBAAPATHBIMH
5. [lJ1s1 4yero ucmoab3ywrcs oneparopst "+ u ".-"'?
a) JUIS BBIMOJHEHHS MIOJIEMEHTHOTO CJIOKEHHS M BBIYUTAHHS
b) mast coXeHus U BBIYMTAHHS MATPHUIL
C) rakux omepatopoB B MatLab ne cymectByer
6. Kakoe u3 yrBep:KIeHHUii IBJIsIETCS BEPHbIM?
a) MPHOPUTET JOTUYECKUX OIEepaTopoB (KpOMe oreparopa JIOTHYECKOTO OTPHLAHHMS) HHXKE,
YeM NMPUOPUTET apu(PMETHUECKUX OTIEepaTOPOB
b) mpuopuTeT NOrMYECKHX OMEpPaTopoB (KpoMe OnepaTopa JIOTMYECKOTO OTPHILAHHMS) BBIIIE,
YeM NMPUOPUTET apu(PMETHUECKUX OTIEepaTOPOB
C) BBIYMCIICHHE BBIPAXCHUI BCErJa MPOMCXOAUT CIEBa HANpPaBO, HE3aBUCUMO OT IPUOPHUTETA
OI1epaTopoB
7. 1151 MOCTPOeHUsI TPeXMePHbIX JUHUN HCNOb3yeTcsl GyHKIUSA
a) 3plot
b) plot3
c) plot33
8. ®ynkuusi mesh npumeHsieTcs 1Jsi CO3IaHUS
@) 3aKpalleHHBIX TOBEPXHOCTEH
b) kapkacHbIX MoBepxXHOCTEH
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C) IByXMEpHBIX MAacCHBOB C WH(pOpPManued O KOOpIWHATAX Y3JIOB CETKU MPSMOYTrOJIbHOM
o0JacTu omnpesesieHus, Ha KOTOPOH CTPOUTCS TPEXMEPHbI rpaduk

9. 1151 4yero ucnoJib3yercst komanaa shading interp?

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

a) 4TOOBI CKPBITH OTOOpPaXKCHUE JIMHHUN MMOBEPXHOCTH W CIIAJUTh LBETa MEXKIY COCEIHUMH
3IIEMEHTAaMU OBEPXHOCTH

b) TOJIEKO YTOOBI CKPBITH OTOOPAKEHUE JTMHHUIA TTOBEPXHOCTH

C) 4TOOBI BEPHYTHCS K MapaMeTpaM IMOBEPXHOCTH, 331aHHBIM 110 YMOJIYAHHIO

Kak y3HaTh TOYHbIE KOOPAMHATHI HEKOTOPOM TOYKHM HA IBYX- MJIM TPEeXMEPHOM rpaduke

¢pyHkun?

a) oTOOpa3UTh Ha FKPAHE JICICH/y HJIH [[BETOBYIO MTATUTPY

b) na nanenu uncrpymentoB Figure (I'paduk) rpaduueckoro okHa mienKHyTh Ha KHomKe Data
Cursor (Yka3aTenb 1aHHBIX ), @ 3aT€M LIEJIKHYTh Ha HY)KHOH Touke rpaduka

Kaxkoe pacmupenne umeot m-gaiisisl B MatLab?

a) pacimpeHne .mat

b) pacmupenue . T

C) pacumpenue . f

M-¢aiiabl KaKoro Tuna MOryT NPpUHUMATH UCXOJHbIE IaHHbIe B BHje Ha0opa BXOIHBIX

NapaMeTpPoOB U BbIIABATh Pe3yJIbTAThl B BU/e HA00pPa BHIXOHBIX 3HAYUEHMI1 ?

a) Qain-nporpaMmel

b) daitn-pyHkimn

Jlonyckaercs JIM BbI3BIBATH CO3AaHHYI0 (ailjI-QyHKIHMIO U3 APYruX (paiji-nporpamMMm HiId

¢paiia-pynkuuii?

a) na

b) mer

Kakyo komMaHIy HYKHO BBECTH B KOMAaHJAHOE€ OKHO, YTOOBbI BbI3BAaTh peIaKTOpP m-

¢aiioB cucrembr MatLab?

a) xomanny edit

b) komanay cd

¢) xomauay pwd

Kakue BcTpoeHHbIe I3bIKH POrpaMMHUPOBaHusA HcnoJib3yloTes B CKM?

a) MuTepnperupyembie

b) Komnunupyembie

¢) Huskoro ypoBHs

d) 3mech HET MPaBHIBHOTO OTBETA

Kakum o6pazom CKM pemaror 3agaun?

a) IIpubnuxeHHO (YHCIEHHO)

b) Touro (aHamUTHYECKH)

) IIpubnukeHHO 1 TOYHO

d) 3xech HET MPaBHILHOTO OTBETA

I'ne naxoasitcss pyHKIUM U npoueaypsbl, npeaocraBiasembie CKM?

a) B sape

b) B sape u Oubmmorexax

¢) B oubnmorekax

d) 3mecr HET MPaBUIIBHOTO OTBETA

3a cuyer yero odecnmeunBaeTcsi KapAuHaJIbHOe pacmupenue Bo3MoxkHocTeil CKM u ux

ajlanTanys K pemiaeMbIM KOHKPeTHBIM 0JIb30BaTesieM 3aja4am?

a) bubmnorexn

b) [TakeToB pacmmpeHus

¢) CripaBOYHO¥M CHCTEMBI

d) 3xecr HET MPaBUIILHOTO OTBETA

Moayu Kakoro si3blka NPOrPAMMHMPOBAHUS MO3BOJIsieT MOJAKJIKNYATh OHOJIHOTEKa

nporpamMmmMHoro nurepgeiica MatLab?
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22.

23.

24,

25.

26.

27.

28.

29.
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a) Pascalu C

b) Fortran

c) C

d) C u Fortran

B xaxom Buae MatLab npeacraBisier Bce JaHHbIe?

a) B Buje uncen

b) B rpajguueckom Bue

C) B Buje Tekcra

d) B Bume maccuBOB

st yero ucnoJsibzyercsi okHo Command Hisory?

a) B HeM COXpaHsIOTCS BCE KOMaH/IbI

b) B HeM coXpaHSIOTCS TOJIBKO O€30IIMO0YHBIC KOMaH IbI

C) B Hem oTMeuaroTcs BpeMs U JjaTa Havaia ¥ KOHIIA KaKI0To ceaHnca

d) 3mech HET MPaBUIBLHOTO OTBETA

Yrto npoucxoautT nocje komauabl diary?

a) Bce koMaH/IbI M UX Pe3yNIbTAThI 3AMUCHIBAIOTCS B TEKCTOBBIN (haiin

b) Bce komanpl 1 UX pe3ynbTaThl coxpaHstoTcs B okHe Command History

C) Bce nepeMeHHbIE COXPAHSIOTCS B JBOUYHOM BUJIC

d) 3xaech HET MPaBHILHOTO OTBETA

Y10 MpoMCXOAHT ¢ BHIYMCICHUAMH, €CJIM MOABJISACTCS AeJIeHHe Ha HOJIb ?
a) BoipaxkeHus ¢ Takoii onepareii HTHOPUPYIOTCS

b) 3To mpUBOAMT K OMIMOKE M BBIXOAY M3 IPOrPAMMBI

) JanHoii nepeMeHHO MpucBanBaeTCs 3HaUeHHE inf U BbIIACTCS MPEAYIPEKICHUES
d) B 3aBHCHMOCTH OT CUTyallUH IPOrpaMMa MOXKET BECTH ceOsl MO-pazHOMY
Kakoii Bcrpoennoii gynkuueii MatLab Bpruncisiercsi necATHYHBIH Jiorapugm?
d) Lg

e) logl0

f) log

g) logarifm

Kakasn (l)YHKIH(Iﬂ HCMOJB3YETCH AJA CO3JaHUA MaCCuBa IMPH NMOMOIIU CYUTHIBAHUSA MX U3

TeKCcTOBOrO (aiiaa?

d) fread

e) dimread

f) read

g) 31ech HET MPaBHILHOTO OTBETA

Yro nenaer pynkuus max(M,[],1)?

a) HaxoauTt MakcCUMyMBI 1O CTOJIOIaM

b) Haxomut MakcCUMyMBI IO CTpOKam

€) HaxoauTt MakcUMasbHBIN 3JIEMEHT MAaTPHIIbI
d) 31ecr HET MPaBUIIBHOTO OTBETA
Orimyarores Ju onepauuu .+ u + ?

a) Jla

b) Her

C) B 3aBucumocTu OT onepaHaoB

d) 3xaech HET MPaBHILHOTO OTBETA

Kak B MatLab xpansarcs npuioxenus ¢ GUI?
a) B oaiine ¢ pacmmperreM .m

b) B ogaiine ¢ pacumpennem .mat

¢) B oaiinax ¢ pacmupenusmu .m u .fig

d) 3xecr HET MPaBUIILHOTO OTBETA

K yemy npuBoauT g1o6aBjieHne 3jieMeHTa HHTepdeiica U3 peIaKTopa NpuJIoKeHus ?

a) K co3nanuro HoBoro M-caiina
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b) K co3nmanuto HOBoro aiina ¢ pacumpenuem .fig
) K co3nanuio cooTBeTCTBYIOMICH MOA(DYHKIIUN
d) 3xaech HET MPaBHILHOTO OTBETA
30. Kakoii ToolBox He nMeeT npuJ1o:keHuii ¢ rpadpuueckum unrepdeiicom?
a) Optimization
b) PDE
¢) Bce umeror
d) 3xech HET MPaBUILHOIO OTBETA

IIpumep Tekyiiero onpoca Ha Jad0paTopHbIX 3aHATHSAX (6 cemecTp)

1. 3HayeHWe aKTHBANMOHHOI (PYHKIIUM SIBJISIETCS:
a) BBIXOJOM HEHMpPOHA;
b) Bxomom HeiipoHa;
C) BECOBBIM 3HAUCHHEM HEHPOHA;
d) BecoBbIM 3HAUCHHEM CHHAIICA.
2. CaepToYHbIe HelipoHHBIE ceTH Hanbo1ee 3PPeKTHBHO MPUMEHSIIOTCS /ISl pellleHusl 3a1a4:
a) 00paboTKH H300PAKCHHMIA;
b) mnporHo3upoBaHus H3MEHEHUS TAPAMETPOB;
C) nmemmdpPOBKHU COOOIEHHIA;
d) peanu3anuu peKOMEHIATEIbHBIX CUCTEM.
3. IIpoueccom 00yuyeHHs1 HeliPOHHOI CeTH HA3BIBAIOT:
a) TPOIeCcC MOACTPONKH BECOBBIX KOI(D(DHUIIMEHTOB CETH;
b) nporecc moadOpa BXOAHBIX TaHHBIX;
C) mpotiecc moadopa apXUTEKTYPhI CETH;
d) mporecc MOACTPOWKU KOJMYECTBA CKPBITHIX CIOEB.
4. Pa3paboTku B 00J1aCTH HCKYCCTBEHHOI'0 HHTE/JIEKTA HANIPABJIeHbI Ha:
d) wuccleloBaHME MPUHIMIOB pPabOThIl MO3ra W Pa3IHYHBIX ACIEKTOB MBICIUTEIbHOM
JIeSITEIbBHOCTH YEJIOBEKa,
b) co3maHue HOBBIX METO/IOB aBTOMATH3AIINH PA3IMYHBIX ACTICKTOB KHU3HHU OOIECTRA;
C) pa3pabOTKy MHTEIUIEKTYAIbHBIX KOMITBIOTEPHBIX CHCTEM;
d) pa3BuTHE HHCTPYMEHTOB aHalK3a U 00paOOTKU JaHHBIX.
5. Uro siBisieTcs BXOI0M MCKYCCTBEHHOI'0 HelipoHa?
d) MHOXKECTBO CUTHAJIOB;
b) enmHCTBEeHHBII cUTHAI;
C) BecOBbIC 3HAUYCHHUS,
d) 3HaYeHUsS aKTUBAIIMOHHOW (YHKIIMH.
6. Uro Takoe MHO:KeCTBO BeCOBBIX 3HAYEHMIi HeiipoHa?
d) MHOXECTBO 3HAYCHHUH, XapaKTepU3yIOIIMX '"CHIy" COCIMHEHHWH aHHOTO HEHpOHa ¢
HENpOHaMH NPEeAbIAYIIETO CII0s;
b) MHOXecTBO 3HaYeHHW, XapaKTepU3YIOIIUX '"CHIIy" COCAMHEHHMH TaHHOTO HEHpOHa C
HENpOHaMU MOCJIENYIOIIETO CII0s;
C) MHOXECTBO 3HAYECHUH, MOACTUPYIONHUX "CHITY" OMOIOTMYECKUX CHHONITHYECKHUX CBSI3CH;
d) MHOXecTBO 3HaUCHHH, XapaKTEPHU3YIOIUX BBIYUCIUTENbHYIO ""CrTy" HelipoHa.
e) Bo3M0OXHO HECKOJBKO BApUAHTOB OTBETA.
7. AKTHBaNMOHHOMH GyHKUHUEH HA3BIBAETCH:
a) (yHKIHUs, BEIYUCISIONIAS BEIXOTHON CUTHAI HEUPOHA;
b) ¢dyHkumMs, cymmupyroIas BXoAHbIE CUTHAIBI HEHPOHa,
C) (dyHKIHUA, KOPPEKTUPYIOIIAsl BECOBBIC 3HAUCHHUS;
d) ¢yukuus, pacnpenensoias BXOAHbIC CUTHAIBI 10 HEHPOHAM.
8. Uro o3nauaer BesqimunHa NET?
a) BBIXOJ] CYMMHUPYIOIIETO OJI0Ka;
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11.
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15.

16.

17.

18.
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b) 3HaueHume akTHBAMOHHON (QYHKIIUH;
C) BXOMIHOH CHTHAJ HEHPOHA;
d) BBIXOJHONM CUTHAT HEHpPOHA.
Yro o3nauaer BeauyuHa OUT?
a) BBIXOJ CYMMHPYIOIIETO OJIOKA;
b) 3HaucHHME aKTHBAIIMOHHOMN ()YHKIIHH,
C) BXOMHOI CUTHAJ HEHPOHA;
d) BBIXOIHON CHT'HAJI HEHpPOHA.
MartpuyHoe yMHOkeHHe XW BbIYMC/ISIET:
a) BBIXOJHON HEWPOHHBIN CHTHAI;
b) BeIXOA cymMMupyrOIIIero 0J10Ka;
C) BXOIHOM HEHPOHHBIM CUTHA,
d) Bxom cymmupyrorero 0Joka.
AKTHBAaUMOHHAasA QYHKUMS NPUMeEHsIeTCs JAJIs:
d) aKTUBAIMU BXOJHOTO CUTHaJla HEHpOHa,
b) akTHBaIMK BBIXOIHOTO CHTHAJIA HEHPOHA,
C) aKTUBAIMU BECOBBIX 3HAYCHUM;
d) akTuBanuu 0OyYarOIIEro MHOXECTBA.
B kakom ciaydyae MHOrocJOHHbIE CeTH He MOIrYT TMPHBECTH K YBeJIHYEHHIO
BBIYUCJIUTEIbHOI MOIHOCTH 10 CPABHEHMIO € OJHOCJIOMHOM CeThIO?
a) eCIIM OHH MUMEIOT JIBa CJIOS;
b) ecnu oHM HE UMEIOT OOpPATHBIX CBSA3EH;
C) eCJIM OHM UMCIOT CKUMAIOIIYIO aKTUBAIIMOHHYIO (YHKIIHIO;
d) eciu OHM UMEIOT JIMHEWHYIO aKTUBAIIMOHHYIO (DYHKIIUIO.
CeTbl10 0€3 00paTHBIX CBsI3eil HA3BIBAETCSH CETh,
a) BCE CIIOM KOTOPOM COCANHEHBI HEPAPXUICCKH;
b) y KoTOpoil HeT CHHAaNTHYEeCKUX CBS3EH, MIYIIMX OT BBIXOJA HEKOTOPOro HEHpOHa K
BXO0JIaM 3TOTr'0 K€ HEHPOHA WJIK HENPOHA U3 IPEBIIYILIETO CIIOS;
C) Y KOTOpPO#i €CTh CHHAIITUYECKHUE CBS3H.
AKTHBanMOHHAsA (PYHKIHSA Ha3bIBaeTcs ' ckUMaloLei', ecim
a) oHa cykaeT auana3oH 3HaueHuit Benuunabsl NET nuanasona snauenuit OUT;
b) ona pacumpsier auana3on 3HayeHuii BenununHbl NET;
C) OHa Cy)KaeT auana3oH 3HadeHuit Beaununasl OUT;
d) oHa pacumpsier nuana3oH 3HadeHuit Bennanabl OUT.
CioeM HelipOHHOI ceTH Ha3bIBAETCSI MHOKECTBO HeilipOHOB,
d) HE UMEIOIIUX MEXAY CO00# CHHONTHYECKUX CBA3CH;
b) npuHEMaIOMINX BXOAHBIC CUTHAIBI C OJIHUX TEX KE y3JIOB;
C) BBIIAIOIIUX BBIXOJHBIC CUTHAJIBI HA OJHU U T€ )K€ Y3JIbL.
Bozmooicno neckonvko éapuanmog omeema.
Kakue ceTn xapakrepu3ylTcs OTCYTCTBHEM NaMATH?
a) OJHOCIIOMHEIC,
b) MHOrocnolHbBIE;
C) ©0e3 00OpaTHBIX CBSI3CIA;
d) c oOpaTHBIMH CBSA3SIMHU.
BxoaHbIM cj10eM ceTH Ha3bIBaeTCs:
a) TepBBI CIIOW HEHPOHOB;
b) cnoii, cnyxamuit st pacrpeeieHus BXOJHBIX CUTHAJIOB;
C) CIIOii, HE TPOU3BOSAIINI HUKAKUX BBIUUCIICHHI.
Bozmooicno neckonvrko eapuanmos omeema.
Mo07HO 14 IOCTPOUTH OJHOCIOMHYI0 HEHHPOHHYIO CeTh C 00PATHBIMH CBA3SIMH?
a) na;
b) wmer.
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19. Cetu npsiMmoro pacnpocTpaHeHus - 3T0:
a) ceTu, UMEIOIIHNEe MHOTO CIIOEB;
b) cern, y KOTOpBIX HET COCAMHEHUIA, UAYIIUX OT BBIXOJOB HEKOTOPOTO CIIOS K BXOIaM
HPEIIIECTBYIONIETO CIIOS;
C) ceTH, Y KOTOPBIX HET MaMsTH;
d) ceru, y KOTOPBIX €CTh IAMSTh.
Bo3MOJICHO HECKONIbKO 6apuanmos omsema.

4.5 KypcoBoe npoeKkTupoBaHue
VY4eOHBIM IIJITAHOM KyPCOBOE MPOEKTUPOBAHUE HE 3AINIAHUPOBAHO.

5 PEKOMEHAYEMAMS JIMTEPATYPA

I. OcHoBHasi JuTEpaTypa

1. Komkuapko B. I. OcuoBbl mnporpammupoBanusi B cucreMe MATLAB
[DnekTpoHHBIN pecypc] : yueOHoe mocodue st By3oB / B. I'. Komkunbko, A. H.
[TanbrueB ; ®I'AY BO "HOxu. denep. yu-1", UHX.-TexHON. akaid.. - 15 MO. -
Taranpor : Uzn-Bo FOx. denepan. yu-ta, 2016. - 1 ¢aiin. - CucreM. TpeOOBaHUS:
Acrobat Reader. http://ed.donntu.ru/books/17/cd5651.pdf

2. Cuporta A.A. Metoapl U anropuTMbl aHajdu3a JAHHBIX W UX MOJIECIUPOBAHUE B
MATLAB [2nexTpoHHbI# pecypc] : yaueOHoe nocobue aiisa By3oB / A.A. Cupora. - 1
MG. - Cankr-IletepOypr : BXB-IletepOypr, 2016. - 1 daitn. - Cuctem. TpeboBaHUs:
Acrobat Reader. http://ed.donntu.ru/books/17/cd8002.pdf

3. Xaiikun C. Heiiponnsie ceTu [DneKTpOHHBIN pecypc]: momHbid kype / C. XalkuH;
nep. ¢ annn. H.H. Kyccyns, A.1O. Illenectora. - 11 M6. - M.: Bunesawmc, 2016. - 1
daii. - Cucrem. TpeOOBaHUS: [IpocmoTpiuk djvu-gaiinos.
http://ed.donntu.ru/books/cd2308.djvu

4, SxwseBa I'.D. OcHOBBI TeOpuH HEUPOHHBIX ceTed [DiekTpoHHBI pecypc] / I'.D.
Axpsena. - 18 M6. - Mocksa : UHTYUT, 2016. - 1 ¢daiin. - CucreM. TpeOoBaHUs:
Acrobat Reader. http://ed.donntu.ru/books/17/cd7388.pdf

5. boctpom H. UckyccTBeHHBIM MHTEIIEKT [DIEKTPOHHBIA pecypc] : ATarmbl, yrpo3sbl,
ctpareruu / H. boctpom ; mep. ¢ anrn. C. @unmmna. - 3 M6. - Mocksa : OO0
"ManH, UBanoB u ®epbep", 2016. - 1 ¢aitn. - Cucrem. tpeboBanusi: Acrobat
Reader. http://ed.donntu.ru/books/cd5647.pdf

6. Scuuuxuit JI. H. MHTemekTyanbHble CUCTEMBI [DJIEKTPOHHBIN pecypc]: yueOHHK
st By3oB / JI. H. Scaunkuii. - 3 M6. - MockBa: BUHOM. JlaGoparopust 3HaHui,
2016. - 1  aiin. -  Cucrem. TpeboBanus:  Acrobat  Reader.
http://ed.donntu.ru/books/cd5532.pdf

7. Coruuk, C. JI. IlpoekTupoBaHHE CHCTEM HCKyccTBeHHOro wuHreiiekra / C.JL
CotHuk. — 2-e¢ u3g. — Mocksa : UuTtepHer-YHuBepcurer MubopManmoHHbIX
Texnonoruit (MHTYUT), 2016. — 228 c¢. — ISBN 2227-8397. — Texkcr:
ANEKTPOHHBIN // DnekTpoHHO-OMOIMoTeuHas cuctema IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/73716.html— Pexwum moctyma: anst aBTOpU3mp.
IT0JIb30BATEINIEH.



http://ed.donntu.ru/books/17/cd5651.pdf
http://ed.donntu.ru/books/17/cd8002.pdf
http://ed.donntu.ru/books/cd2308.djvu
http://ed.donntu.ru/books/17/cd7388.pdf
http://ed.donntu.ru/books/cd5647.pdf
http://ed.donntu.ru/books/cd5532.pdf
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10.

11.

12.

13.

14,

15.
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Tum, JIxonc [IporpaMMupoBaHre HCKYCCTBEHHOTO HWHTEIIEKTA B MPHIIOKEHHUIX /
M. Ixonc Tum; nepeBoa A. U. Ocumnos. — Caparos: [IpodobpazoBanue, 2017. —
310 ¢. — ISBN 978-5-4488-0116-7. — TekcT: 31neKTpOHHBIA // DIEKTPOHHO-

OoubMoTeuHas cucTtemMa IPR BOOKS: [caitT]. — URL:
https://www.iprbookshop.ru/63950.html— Pexxum goctyma: [uist  aBTOPH3HD.
I10JIb30BATEIICH.

I1. TomosiHUTEILHAA JHMTEpaTypa
AcanymnaeB P. I'. Heuerkas noruka u HEHpOHHBIE CETU [DIEKTPOHHBIN pecypc] :
yaebHoe mocobue no HampasieHuto nmoarotoBku 38.03.05 "busnec-undopmaruka" /
P. T. Acagynnaes ; ®I'’AOY BO "benropon. roc. Hai. uccien. yH-t", WH-T
WHXEHEPHBIX TEXHOJ. U €CTECTBCHHBIX Hayk, Kad. mpuxmamnoit mHbOpMATHKN U
MH()OPMALIMOHHBIX TEXHOIL. - 9 MO. - benropon : [0.1.], 2017. - 1 ¢daitn. - Cucrem.
TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/17/cd7365.pdf
bapckuit A.b. Jlormdeckue HelpoHHBIE ceTH [DJeKTpoHHBIM pecype] / A.b.
Bapckwuii. - 58 M6. - MockBa: UHTYUT, 2016. - 1 ¢aitn. - Cucrem. TpedboBaHus:
Acrobat Reader. http://ed.donntu.ru/books/17/cd7368.pdf
Cko010B FO. A. DBONIONMOHHBIE BBHIYKMCICHUS [DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / FO. A. Ckobnos, /1. B. Cnepanckuii ; Ham. Otkpeiteiii YH-T "UHTYUT".
- 5 MO. - Mocksa : Han. Otkp. Yu-r "UHTYUT", 2015. - 1 ¢aitn. - Cucrem.
TpeboBanus: Acrobat Reader. . http://ed.donntu.ru/books/cd3220.pdf
Cricoes, /. B. BBenenue B TeOpuio HICKYCCTBEHHOTO MHTEIIJIEKTa: yueOHOe mocooue
/' . B. Ceicoes, O. B. Kypunra, /1. K. IIpockypun. — Boponex : Boponexckuii
rOCYJJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIM yHUBepcuteT, ObC ACB, 2014.
— 171 ¢. — ISBN 978-5-89040-498-5. — TekcT : 31MeKTpOHHBINA // DIEKTPOHHO-

OoubnMoTeuHas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/30835.html—  Pexxum nmoctyma: janst  aBTOpU3HP.
IIOJIb30BATEIICH.

HeiipocereBbie M HEYETKHE MOJIENM CIOXKHBIX CUCTEM [DIEKTPOHHBIA pecypcl]:

yaeOHoe nocodue st By3oB / TOYBIIO "JIOHHTVY" ; coct. A. B. bonnap. - 4 M0.
- Honenk : TOYBIIO "JOHHTVY", 2018. - 1 ¢aiin. - Cucrem. TpedoBanus: Acrobat
Reader. http://ed.donntu.ru/books/17/cd8586.pdf

Cunopkuna N.I'. CucteMbl UCKYCCTBEHHOTO MHTEJUIEKTa [DJIEKTPOHHBIA pecypc]:
yueOHOe TocoOMe i CTYJICHTOB BY30B, OOYYalOIIUXCS TIO HaIPaBJICHUIO
«Mupopmaruka u BbrunciurenbHas Texuuka» / W.I'. Cumopkuna. - 20 MO. -
Mocksa: KHOPYC, 2015. - 1 @aiin. - Cucrem. tpeboBanus: Acrobat Reader
http://ed.donntu.ru/books/cd5664.pdf

JIxoHC M.T. [IporpammupoBanue HUCKYCCTBEHHOTO VHTEIUIEKTA B
npuiiokeHus X[ Dnektponublil pecype]| / M.T. Jlxonc ; nep. ¢ anri. AWM. Ocumnos. -
23 M6. -Mockga : JIMK Ilpecc, 2011. - 1 ¢daiin. - Cuctem. TpeboBanus: Acrobat
Reader http://ed.donntu.ru/books/cd5651.pdf
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6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JIoHHTY:
Meroauueckue ykazaHuss K Ja0OpaTOpHBIM — 3aHATUSIM 10 JUCHUIUIMHE
"HelipoceTeBbie 1 HEUETKHE CUCTEMBI" [DIEKTPOHHBIN pecypc] : it 00ydaromuxcs
1o HanpasyieHuto0 moAroToBku 09.04.04 "IIporpamMmHuas MHXeHEpHUa'' MarucTepcKon
nporpamMmbl "MeTonbl U cpeicTBa pa3paboOTKH MPOrpaMMHOIO oOecredeHus" Bcex
¢dopm obOyuenus / TOYBIIO "JOHHTVY", Kad. mporpam. umxenepun ; coct.: O. U.
OensieB [u ap.]. - 1 M6. - Jlonenk : TOYBIIO "JOHHTVY", 2020. - 1 daitn. -
Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m6327.pdf
Meroanueckiue pPEKOMEHAANWHM IS TMPOBEACHUS JabOpaTOPHBIX 3aHSATHH TI0
TUCUUIUIMHE  BapUAaTUBHOM  YacTW  JUCHMIUIMH TIO  BBIOOpY  CTyjEHTa
npodeCCUOHAIBHOTO  [MKJIAa y4eOHOro IiaHa  "DBOJIOIMOHHBIE  METOJIbI
pacno3HaBaHusi 00pa3oB" [DJEKTpOHHBIA pecypc| : mid oOydarommxcs IIo
HanpaBieHuto mnoarotoBku 09.04.04 "llporpammuas wumxenepus' / ['OYBIIO
"ITOHHTY", Kad. uckyccTB. MHTEIJIEKTa M CHUCTeM. aHaimu3a ; cocT. J[. M.
bouapos. - 237 K6. - Honenk : [OYBIIO "IOHHTVY", 2020. - 1 daiin. - Cucrem.
TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m5797.pdf
Meroanueckre yka3aHUsi K BBIMOJHEHUIO JIAOOPATOPHBIX PadOT MO JUCITUIUIMHE
"T'eneTnueckue anropuTMbl" [DNEKTPOHHBIN pecypce] : Uil 00ydYaromuxcs 1o
HanpapieHuto noarotoBku 09.03.04 "IlporpamMmuas unxxenepus" Bcex Gopm
oOyuenuss / 'OYBIIO "HOHHTY", Kad. npuknag. matreMaTUKd U HCKYCCTB.
unremnekta ; coct. J[. M. bouapos. - 247 K6. - Jloneuk: TOYBIIO "JIOHHTVY",
2021. - 1 aitm. -  Cucrem. TpeboBanusa:  Acrobat  Reader.
http://ed.donntu.ru/books/21/m7718.pdf
Mertoauueckue yKazaHUs JJIS  CaMOCTOSITEILHOM  paboThl  CTYAEHTOB IO
JTUCITUIUIMHE BapHAaTHUBHOW 4YacTh ydeOHOTo TutaHa "MHTeNIeKTyalbHbIE CUCTEMBI
yrnpasiaeHus" [OnekTpoHHBIM  pecypc]: JUIsL OOy4Jarmuxcs  ypOBHA
npodeccroHanbHOTO O00pa3oBaHus '"MarucTp" MO HAMPaBIEHUIO TOJATOTOBKH
27.04.04 "YmpaBneHue B TEXHUYECKHX CHUCTEeMax'" OYHOM M OYHO-3a049HOU (GopM
obyuenus / TOYBIIO "JJOHHTVY", Kad. aBToMaTHKK 1 TEIEKOMMYHHUKAIIUN ; COCT.
O. C. Boayesa. - 756 K6. - Honernx : TOYBIIO "JOHHTY", 2020. - 1 daiin. -
Cucrem. TpeboBanms: Acrobat Reader. http://ed.donntu.ru/books/21/m6095.pdf
DJIeKTPOHHO-MH(OPMAINIUOHHBIE PecypPChl
1. OBC JJOHHTY - http://donntu.ru/library
2. OBC IPR SMART - http://www.iprbookshop.ru.

3. Ilentp xommerennuii MathWorks (#a pycckom si3eike) http://matlab.exponenta.ru/

4, dopym MOJIb30BaTeNeH CHUCTEMBI Matlab (Ha pycCKOM SI3BIKE)
http://matlab.exponenta.ru/forum

5. Odunmaneueiii  wHGOpMANMOHHBI  mopran  Matlab  Central (ma  aHrmii

(http://www.mathworks.com/matlabcentral/?refresh=true)

6. bioru BEAYIIMX  pa3pabOTYMKOB Matlab (Ha aHTJUICKOM  SI3BIKE)
http://blogs.mathworks.com/?s_tid=gn_mic_blg

7. DnexkTpoHHO-OHOaMOTEUHast cucreMa «bubarnokommiekrarop» (95C IPR SMART)
https://www.iprbookshop.ru/
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7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

7.1 JleKIHOHHBIE 3aHATHA:

Komnbrotepusiit kiace Ne 11.421 yueOnsiit kopmyc 11, mi1st npoBeaeHus
JICKIIMOHHBIX 1 1a00PaTOPHBIX 3aHITHH, TPYIITOBBIX U WHIWBU Ty ATBHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAI[U!
(cenmanu3upoBaHHast MeOEIIb: TOCKA ayIUTOpHAs, MapThl.). MylbTUMeIUiHOE
obopynoBanue: kommbioTepsl IntelCeleron 2.4 mhz/760 Mb,/40 Gb Mounutops LG
FLATRON. IIporpammuoe obecnieuenue: OC — Microsoft Windows XP Professional —
oecrutatHas Bepcusi, OpenOffice, Mozilla Thunderbird-78.10.1, Dev-C ++ 5.0 (4.9.9.2),
Python-3.5.1, Scilab-5.5.2, Octave-4.2.1— 6ecruathbie Bepcun. Ha nexiusx
UCITOJIB3YETCSI TIPOEKTOP.

7.2 JlabopaTopHbie padoThI:

Kommnbrotepusiii kinacc Nel1.515, yueOnsiit kopmyc 11, ayis npoBeieHus 3aHATAN
7a00paTOPHOTO U MPAKTUYECKOTO THIIA, BHITIOJHEHUS KYPCOBBIX pabOT, IPYIIOBLIX U
WHIUBUTYyaTbHBIX KOHCYJIBTAIMI, TEKYIIETO KOHTPOJIS U TIPOMEKYTOYHOW aTTECTAIUH.
Crnenmanmu3upoBaHHass MeOelb: JIOCKa ayJuTOpHAas, TMapThl. MyJIbTUMEIUNRHOES
obopynoBanue: kommnetotepsl Intel Pentium 4/134Mhz /512Mb/37Gb, mporpammuoe
obecrnieuenue: ormeparnuonHas cucrema Microsoft Windows XP  Professional -
oecrmuiatHaa Bepcusi, Microsoft Qffice 2007 - 6ecruiatnas Bepcusi, Mozilla Firefox -
cB0OOMHO pacmpoctpansemas, LibreOffice 3.3.0.4 — OecruratHast BEpCHUsS; MOHHUTOPBI
SyncMaster (1280x768@60Hz); xommbroteps! Intel Pentium 4/166Mhz /512Mb/37Gb,
nporpammuoe obecrieuenune: CAIIP Matlab, omepammonnas cuctema Microsoft
Windows XP Professional - 6ecriataas Bepeust, Microsoft Qffice 2007 - GecruiatHas
Bepcusi, Mozilla Firefox - cBoOoaHo pacmpoctpansiemasi, LibreOffice 3.3.04 -
OecruiatHas Bepcusi, MOHUTOPBHI  Samsung SyncMaster 550b(T); kKoOMIBIOTEpPHI
Celeron™/466Mhz /65,5Gb, nporpammHoe oOecneyeHue: OINepaloHHas CHCTeMa
Microsoft Windows XP Professional - Gecrmatnas Bepcusi, Microsoft Qffice 2007 -
oecruiatHas Bepcusi, Mozilla Firefox - cBobogHo pacmpoctpansiemasi, LibreOffice
3.3.0.4 — GecnutatHas Bepcwsl.

TecToBBIN OMPOC CTYJEHTOB HA JJA0OPATOPHBIX U JICKIIMOHHBIX 3aHITHUSX, a TAKXKE
Ha 9K3aMCHE IPOW3BOJUTCS C TOMOIIBI0 CHCTEMbI TECTHPOBaHWs 3HaHuii Advance
Testing Package (ATP) 4.9, paspaboranHoii Ha Kadenpax: «KommbroTepHast
umxeHepus» U «lIpuknagHas MaTeMaThKa U HCKYCCTBEHHBIN WHTEIUICKT)» TP y4acTUN
aBTOpa JaHHOU pabouel MporpamMmel CT. rpen. 3uHyeHko T.A.

7.4 CamocrosiTesbHAsi padoTa:

[TomerneHust 1jIsi CaMOCTOSITEILHOM PA0OTHI C BO3MOXHOCTHIO TOAKITIOYCHUS K
cetu "HMHtepHer" u obOecriedeHHEM JOCTyNa B DJIEKTPOHHYIO HWH(MOPMAIMOHHO-
o0pa3oBaTeNbHYI0 CpEeAy OpraHW3alHi: YHWTAIbHBIE 3alibl, y4eOHble Kopmyca 2,3
(KommnptoTepHass TeXHUKAa C BO3MOXKHOCTBHIO TOJKIIOUEHUsS K ceTu «UHTepHeT»
oOecrieueHUEM JOCTYyINa B D3JEKTPOHHYI HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO CpPEay
(BUOC AOHHTY) u snekrponHo-0ubnunoreunyto cucremy (ObC [PRbooks), a Tak-xe
BO3MOKHOCTBIO MHIAMBUAYAJTLHOTO HEOTPAHUUEHHOTO NoCcTyna obydaroniuxcs B ObC u
BUOC mnocpeacrom Wi-Fi ¢ mepconanbHbix MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas muiensus MPL 2.0/ Grub loader for
ALT Linux - munensus GNU LGPL v3/ Mozilla Firefox - nmunensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - mu-uen3uss GNU GPLect-
OrientedDynamicLearning Environment, nuuensus GNUGPL.



