MUWHUCTEPCTBO OBPA3OBAHMS 1 HAVKU
JIOHEITKOM HAPOJIHOM PECITYBJIMKU
I'OCYJIAPCTBEHHOE OBPA3OBATEJIbHOE YUPEXJIEHUE
BBICILEI'O ITPOPECCUOHAJILHOI'O OBPA3OBAHUS
«IOHELIKM HAITMOHAJIbHBI TEXHUYECKHUI YHUBEPCUTETY

7\ _* A.A.Kapako3os

Kapia 2023 roxa

PABOYAS ITPOI'PAMMA JTNCIUAITINHBI
F1.B.JIB.02.01 «<OCHOBBI HEJIMHEMHOI'O AHAJIU3A»

(XOZ ¥ HaNMEHOBAaHHE JUCIUIUINHEI COTIaCHO YUeOHOMY IUIaHYy)

Hamnpapnenue moaroToBKu: 01.03.04 [TpuknagHas MmaTeMaTHKa
(KOZ 1l HaNMeHOBaINe HaNpaBIeHTiA HOATOTOBKH / CHIEHANbHOCTH)
Hamnpasnennocts (mpo¢uib): [TpuknagHas MaTeMaTukKa U KHOEPHETHKA
(HaMeHOBaHIe POQIITA / MATTICTEPCKON TpOrpaMMbl /CTieHHa3a L)
[Tporpamma: OakanmaBpuaT
(GaKamaBpuaT, MArACTpaTypa, CTICHHANHTET)
dopma oOydeHUS: O4Has
{onas, 3a04Haz, OYHO-3a04HaA)
®dopma 00yUeHUS: OYHast
Cemectp(bl) 6
Oo6mas tpynoémkocts B 3ET/uacax 2,5/90
KonrtakTHas padoTta (4ac.), B TOM 4YHCIIE: 55
JeKIuu (Jac.) 34
nabopatopHbie paboThI (Jac.)
paKTUYECKHUe (CEMUHAPCKUE) 3aHITHS (4ac.) 17
CamocTtosiTenbHas padoTa (4ac.), B TOM YHUCJIE: 17
KypCOBOM MPOEKT (cemecTp/yac.) -
Kontposs (3x3ameH, dac./3a4€T) JK3aMeH, 18

Jlonenk, 2023 r.
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PabGouass mporpamma gucrurminHbl «OCHOBBI HEIMHEWHOTO aHAIHM3a»
COCTaBJieHa B COOTBETCTBUHM C YYEOHBIM IUTAHOM IO HAIPABJICHUIO MOITOTOBKHU
01.03.04 «IIpuknagHas MaTemMaTuka» (HampaBJIeHHOCTh  (mpodwib) —
«[IpuknagHas mMaremMatuka U KuOepHeTHka») mius 2023 roma mpuéMa MO OYHOM
dbopme 00yueHus.

CocraBureib:

JOLEHT Kadeapbl MPUKIAIHONH MaTeMAaTHKH
1 UCKYCCTBEHHOT'O UHTEJUICKTA,

KaHIHUJIAT TEXHHYECKUX HAyK, JOIICHT,

~[Ipokonenko E.B.

PabGouas mporpamma paccMOTpeHa M NPHUHATA Ha 3acefaHuu Kadeapbl
MPUKIIATHON MaTEeMAaTUKU U UCKYCCTBEHHOTO MHTEIIEKTA.

IIpoTokon ot « 45 » _ eeppfa 123 roma Ne
/ %

[
L [TaBneim B.H.

e | y%mnncb)

3aBeayromuii kadeapon

PabGouass mnporpamma omo0peHa Yy4eOHO-MeTOAUYECKOW KOMHCCHEMH
I'OYBIIO «JOHHTY» no nanpaBnenuto noaroroBku 01.04.04 Ilpuknagnas
MaTeMaTHKa.

o~
[IpoTokoi ot -« 5y wapia )23 roma Ne .3

e

[Tpencenarens e - IMasnemn B.H.
e y)’gﬁunuch)

Pabouass mporpamma mnpoasieHa s 20 roga npuéMa Ha 3aceJaHuu
Kadeapbl IPUKIATHON MAaTEMAaTUKH U UCKYCCTBEHHOTO MHTEIIJICKTA.
IIpoTokosm oT «  » 20 roaa No

3aBenyromuii kaheapoun

(moamuce) (©.1.0.)

PaGouass mporpamma mnpoasieHa s 20 roga npuéMa Ha 3aceJaHuu
Kadeaphbl IPUKIATHON MAaTEMAaTUKH W UCKYCCTBEHHOTO MHTEIIJICKTA.
[Iporokom o «  » 20  roma Ne

3aBenyrouuii kadenpoit

(moxnuck) (®.11.0.)

PabGouass mporpamma mpomsiena s 20 roga npuéMa Ha 3acedaHuU
kadeapbl MPUKIATHON MAaTEMAaTUKU U UCKYCCTBEHHOTO MHTEJUICKTA.
[Iporokon oT «  » 20 roaa Ne

3aBenyromuii kKaheapon

(moamuce) (®.11.0.)
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1 OBBEKT, LHEJIb U 3AJAYN OCBOEHUA INCIIUITJINHBI

JlucuuniauHa  pacCcMaTpuBaeT  BOINPOCHI  KAauyeCTBEHHOTO  aHajiau3a
HEJIMHEHWHBIX JUHAMUYECKHUX CHCTEM, aHalIu3a IPOLECCOB CaMOOPraHU3alluy,
METO/IbI (PpaKTaIHLHOTO aHATHM3A CHCTEM.

[{eapt0 AMCUUIUIMHBI SBJISETCA OCBOCHHUE CTYIEHTAMH OCHOBHBIX MOHSTHIA
HEJIMHEHHOW AUHAMUKH, METOJIOB MCCIIEJOBAaHUS HEJIMHEWHBIX MaT€MAaTHYECKHX
MoOJeNIed W TMOHHMAaHHME POJIM JTHUX MOJAEIEH B pPa3IMYHBIX 00JACTAX
€CTECTBO3HAHUSA, TMOHMMAHUE  SBPUCTUYECKOM  POJIM  BBIYUCIUTEIBHOTO
IKCIIEPUMEHTA.

B pe3ynbTaTe 0CBOCHHUS TUCUUILIMHBI CTYACHT JIOJKEH

3HAaTh.: OCHOBHBIE TEOPETUKO-METOIOJOTHYECKHUE MOJOKEHHUSI CUCTEMHOIO
NOJIX0/1a KaK Hay4HOH U pUI0co(CKOil KaTeropuu, COBPEMEHHBIE METO/IBI COOpa U
aHaJln3a MOJyYEHHOTO0 MaTepuaja, CIocoObl apryMeHTallMi, OCHOBHbIE MOHATHS,
METOJbl U MOJAXOJbl TEOPETUUYECKHMX U HKCIEPUMEHTAIbHBIX MCCIEAOBAHUN C
UCIOJIb30BaHUEM UHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX CUCTEM;

YMETb: OCYILIECTBUTh aHAJIU3 MOCTABJICHHOMN 33/a4H, BBIACIUTh €€ Oa30BbIC
COCTABJISIIOIIME, OCYIIECTBUTh JEKOMIIO3MUIMIO 33/layd; HAWTH M KPUTHYECKHU
OCMBICTIUTh MH(POpPMALIMIO, HEOOXOAUMYIO JUIsl PEIICHMs MMOCTaBJIECHHOW 3a/layw,
peliaTh Hay4Hbl€ 33Ja4d B COOTBETCTBUU C MOCTABJIECHHOW LEIbI0 U BHIOPAHHOU
METOIUKOM;

BIIAJICTh: NPaKTHUYECKUM OMBITOM pPabOThl C HWH(OPMALMOHHBIMU
UCTOYHUKAMH, OTIHITOM HayYHOTO MOKMCKA, CO3/IaHUsI HAYYHBIX TEKCTOB, HABBIKAMU
OCYUIIECTBJIEHUSI HAy4YHO-UCCIIEIOBATEIbCKON JAESITENBbHOCTH C HMCHOJb30BAaHUEM
COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX CUCTEM M JIOCTH)KEHUHN
HAyKH U TEXHUKH.

[lepeuncnennble  pe3yabTaThl OOy4YEHHUsS  SBISAIOTCS OCHOBOM  uid
(GbopMUPOBAHUS CETYIOMINX KOMIIETCHLINH]:

- CHOCOOHOCTh OCYIIECTBIISATh MOUCK, KPUTHUECKUHM aHAU3 M CHHTE3
uH(GOpPMAIH, MPUMEHSATh CHCTEMHBIN MOAXO0/ JUIS PEIICHUS TOCTABICHHBIX 3a7a4
(YK-1);

- CIIOCOOHOCTh ~ MCIOJB30BATh  MaTeMaTHYECKUI anmapat u
COBPEMEHHBIE KOMIBIOTEPHBIE ~ CPEJICTBAa JUIsl  BBIMOJIHEHUS  HAY4YHO-
HCCJIEIOBATENLCKUX  paldoT B KOHKpETHOW obnactu mnpodeccruoHaTbHON
JeSITEbHOCTH, KaK CAMOCTOSITEIIbHO, TaK U 10 Tematuke opranu3anun (I1K-1).
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2 MECTO JUCIUIIJIMHBI B OCHOBHOM OFPA3OBATEJIBHOM
MMPOT'PAMME
JlucuumiauHa  OTHOCHTCS K 9acTh, (OpMHpPyeMOH  ydaCTHHUKaMHU
oOpa3oBaTeIbHBIX OTHOIICHUN OJioka 1 AUCIUILIMH (MOaysel) ydeOHOTo IulaHa.
bazupyercst Ha 3HAHUAX U YMEHUSX, KOTOPBIE CTYJIEHT MPHOOpPEN MPH OCBOSHUHU

MPEAIICCTBYIONUX  JUCHUIUIUH
«YunciaeHHple METOIBIY.

«YpaBHEHUS

MaTEMaTHYECKOM

(10763719708

3HaHUsA, YMEHHUS UM HaBbIKM, MPUOOPETEHHbIE NPU OCBOCHUU JaHHOUN
JTACIIUILIAH
«KOMIBIOTEpHBIE TEXHOJIOTMA MAaTEMAaTHYECKUX HCCIEeAOBaHUN», «Pa3HOCTHBIE

JUACHUIUIAHBI,  PEATU3YIOTCS

MCTO/JIbI PCIICHUS KPACBbIX 3aaa49».

CTyICHTOM

pu

W3y4YECHUH

3 CTPYKTYPA N COAEPKAHUE JNCIHUIIJINHBI
3.1 Pacnipeesienne y4eOHbBIX 4YaCOB [0 TeMaM JUCUUILIMHBI U BUIAM 3aHATHIA

HaumeHnoBaunue tem
(conepraTeIbHBIX MOTYJICH)

KomnyecTBo yacoB

(ounas hopma)

B TtoMm umnciie

Bceero |Jlekuuu| Ilpaxt. | JlaGop. Cp
(cemuH.)
Tema 1. MeToapl kKaueCTBEHHOT'O
aHaJIN3a HEJIMHEWHBIX JUHAMHYECKHUX 6 2 2
cucreM. Teopus JlsnyHoBa.
Tema 2. Tonosiornueckuii aHain3 3 4 5
($ha30BOTO MIPOCTPAHCTBA.
Tema 3. budypkanuu 1TMHAMHYECKUX 3 4 9
CHUCTEM.
Tema 4. [loTeHumanbHas GQyHKUUS U 10 4 2 9
TEOpUs KaTacTpod.
Tema 5. CtpaHHBIE aTTPAaKTOPBHI, Xa0C B 11 4 3 9
JTMHAMUYECKUX CHCTEeMax.
Tema 6. @pakTabl. 11 4 3 2
Tewma 7. Teopust Mannens06poTa u 12 4 3 9
JTpOOHBIC PAa3MEPHOCTH.
Tema 8. JluccunaTuBHbIE CTPYKTYPHI. 12 4 3 2
Tema 9. Teopus camoopraHuszanum, 12 4 3 1
CHHEPreTUYECKUEe MOJICIIH
KonrtakTHast paboTa (JOMOJHUTEIBHO) 4
KypcoBoit mpoekT
HToro no Bujam 3aHATHi 68 34 17 17
KonTtpoab 18
NUTOro: 90




DopMHUpPOBaHME KOMIIETCHIMHA B pe3yJjibTaTe 0CBOCHHUS TeM
TUCHMILTHHBI

TeMBI TUCIUIUINHLI, HAIleJICHHBIC Ha
Komnerenmn
BBIPAOOTKY KOMITCTEHITUN
VK-1 Temsr 1, 9
IIK-1 Tems1 2,3,4,5,6,7,8
3.2 Jlekuum

Tema 1. METOJ/IbI KAYECTBEHHOI'O AHAJIM3A HEJMHEWHBIX
JUHAMUYECKUX CUCTEM. TEOPUA JIAITYHOBA.

ConepxkaHue TeMbl 1:

Henuneitnsie nuddepenimanbabie ypaBHEHUS U TUCKPETHBIE OTOOpaXEHUSI.
YceroiunBocTts cuctem. Teopus JlamyHoBa.

Jlureparypa k Teme 1: [1,2].

Tema 2. TOIIOJIOTMYECKHI AHAJIN3 ®A30BOI'O
[TPOCTPAHCTBA.

ConepxaHue TeMbl 2:

ATttpakTopsl. Tonosornueckuii anaim3 (azoBOro MPOCTPAHCTBA.

Jlutrepatypa k Teme 2: [1,2].

Tema 3. BUDOYPKAIMU ITNMHAMUWYECKNX CUCTEM.

ConepxaHue TeMBbI 3:

HenuneitHabie 0TOOpakeHUS U aHAIIM3 YCTOMUMBOCTH. budypkarmumonHoe
NEPEBO.

3akon deiirenbayma.

Jlureparypa k Teme 3: [1,2].

Tema 4. IIOTEHIHUAJIbBHAA ®YHKIUA U TEOPUA KATACTPOO®.

ConepxaHue TeMbl 4:

[TotenmanbHas pyHkuus. [loporossiii XapakTep caMOOpraHU3aILIMH.
Teopus karactpod.

Jlutepatypa k Teme 4: [1,2].

Tema 5. CTPAHHBIE ATTPAKTOPLI, XAOC B JMHAMUWYECKUX
CHUCTEMAX.

ConepKaHuE TEMBI S:

OnHoMepHBIE U IBYMEPHBIE 0TOOpakeHUs1. CTpaHHBIC aTTPAKTOPHI.

Jlureparypa k Teme 5: [1,2].

Tema 6. DPAKTAJIBIL

ConepxkaHue TeMbl 6:

[Tomo6ue u ¢ppaxransl. JleTepMUHUPOBAHHBIE U CITydailHbIe (DPAKTAIIBI.
Jlunamuyeckue QpakTabl.

Jlutreparypa k Teme 6: [1,2].

Tema 7. TEOPUA MAHIEJIBEPOTA 1 IPOBHBIE PASMEPHOCTM.

ConepkaHue TeMBbI 7:

["'eoMeTpusi cTpaHHbIX aTTpaKTOpoB. DpakTanbHbIe pa3MEPHOCTH.

Jlutepatypa k Teme 7: [1,2].
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Tema 8. JJIUCCUITATUBHBIE CTPYKTVYPHI.

ConepxxaHue TeMbl 8:

CrarmoHapHbIe U HEpAaBHOBECHBIC COCTOSTHUS. JIOKambHOE paBHOBECHE st
HEPaBHOBECHBIX MPOIECCOB. BOBHUKHOBEHNE CaMOOPTraHU3alluy B HEPABHOBECHBIX
CHCTEMaX.

Jlutepatypa k Teme 8: [1,2].

Tema 9. TEOPUSA CAMOOPIAHU3ALINN, CUHEPTETUYECKUE
MOJIEJIN

Conepxkanue TeMbl 9:

[TonsiTHE caMoOpraHu3aui. ABTOBOJHBI U CAMOOPTaHU3aIHSI.
Camoopranuzanus 1 (a30BbIe IEPEXOIbI.

Jlutepatypa k Teme 9: [1,2].

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aAHATHS

Ne Oo6wbewm, | Jlutepar
Tema 3ansTHS
/1 qac. ypa
1 [IpakTueckoe 3ansatue Ne 1. AHanu3 quccunaTuBHOM 5 [3-5
CUCTEMBI.
5 HpaKTqucicoe 3ansTe Ne 2. AHanu3 ogqHOMEpHOM 3 [3-5
JIMCKPETHON CUCTEMBI.
3 HpaKTqucicoe 3ansTue Ne 3. AHanu3 1ByMepHOU 3 [3-5
JIMCKPETHON CUCTEMBI.
4 | IIpaktuaeckoe 3ansatue Ne 4. Anann3 SOC-CHCTEMBI. 3 [3-5]
5 | IIpakTrueckoe 3ansatue Ne 5. BeiiBiieT-aHaIN3 CHCTEMBI. 3 [3-5]
6 [Tpaktruueckoe 3ansatueNe 6. MynbTu(pakTaaIbHbIM 3 [3-5
aHaJIU3 CUCTEMBI.
Hroro: 17
3.4. JlabopaTopHbIe padoThI
JlaGopatopHbie pabOThl yUeOHBIM IJIAHOM HE MPETyCMOTPEHBI.
3.5 CamocrosiTeabHas padoTa cTyaeHTa
No O0newm,
. /;1 Buapl camocTosTenbHOM pabOThl CTY/IEHTa yac.
1 N3ydenue JeKHIMOHHOr0 MaTepuania 10
2 IToaroroBka K NpakTUYECKUM 3aHSTHUSIM 7
3 [ToaroroBka k 1a00paTOpPHBIM paboTam
4 BrinosHeHne MHAMBUTYaIbHOTO 3a1aHUs
Hroro: 17

3.6. KypcoBoii npoeKT, HHANBHAYAJIbHOE 3aJaHUE
KypcoBoii mpoekT ¥ HHAMBUAYATHHOE 33JaHHUE 0 JUCITUTUTHHE YICOHBIM TIJIAHOM
HE TIPETYCMOTPECHBI.
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4 POH/I OHEHOYHbIX CPEJACTB

4.1 Kpurepyu ¥ IKAJbl JJS HHTEITPUPOBAHHON OLEHKH YPOBHA
cpopMUPOBAHHOCTH KOMIIETECHIUM

COCI’I’ZCZGJZ}Z)‘OM/;CI}I KomnemeHyuu — nojinoma SHAHUL

HYJIEBOM YPOBEHb: HEBEPHbIC, HE APIYMEHTHPOBAHHBIE, C MHOXECTBOM TI'PYyOBIX

OIMOOK OTBETHI HAa BOIMPOCH / OTBETHI HA JBa BOIPOCA U3 TPEX MOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHUM;

MUHUMAaIbHBIN YPOBCHL: JaHbl HC IIOJHBLIC, HC TOYHBLIC W APIYMCHTHUPOBAHHLIC

OTBETBl Ha BONPOCHL. YPOBEHb 3HAHUI HWKE MHUHUMAIbHBIX TpeOOBaHMIA.
Jlomy1ieHo MHOTO TpyObIX OIIHOOK;

NOPOTOBBI  YpPOBEHb:  JaHbl  HEJOCTAaTOYHO  IIOJHBIE, TOYHBIE H
apryMEHTHPOBAHHBIE OTBETHI Ha BOIPOCHI. 111I0X0 3HaeT TEpMUHBI, OIIPEIEICHHUS
Y TIOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHUS, MPUHIUIBL. J[OIMyIIEeHO
MHOTO HETPYOBIX OIINOOK;

CpGI[HI/Iﬁ YPOBCHL! I[aHI)I A0CTAaTOYHO ITIOJHBIC, TOYHBIC M APIryMCHTHPOBAHHLIC

OTBETHI Ha BOIPOCHL. B 1e10M 3HAaET TEPMUHBI, OMPEICICHUS W TOHSITHS,
OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHUSI, IPUHLIHUITBI. J[OMyIIEHO HECKOJBKO
HErpyObIX OIIHUOOK;

IIPOJIBUHYTHIN YPOBEHB: JAHBI MIOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA

BOMPOCHL.  3HAaeT TEPMHUHBI, OMNpEACNICHUs] W  TIOHSATHUS;  OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILICHUS, MPUHIUMBL. J[OMYIIEHO HECKOJIbKO HErpyObIxX
OIINOOK;

BBICOKHUM YPOBCHL: JaHbI ITOJIHBIC, TOYHBIC W aApPryMCHTHUPOBAHHBLIC OTBCTHI Ha

BOMPOCKHI. 3HAET TEPMHHBI, OMNPEACICHUS U  TIOHSATUS; OCHOBHBIC
3aKOHOMEPHOCTH,  COOTHOIIEHHWS, MNPUHIUIBL.  JIOMyIIEHO  HECKOJIbKO
HETOYHOCTEMN.

Cocmasnarowas KomnemeHyuu — yMeHusl
HYJICBOW YpPOBEHb: IMOJHOE OTCYTCTBHE MOHWMAHHUS CYTH METOJIUKU PEIICHUS
3a71a4M, JTOMYIIEHO MHOXKECTBO TPyOeHIMX OmMOOK / 3a/laHusl HE BBIMOJTHEHbI
BOOOIIIE;

MUHUMAJbHBIN YpOBEHb: Caboe MOHMMaHWE CYyTH METOJMKH pElIeHMs 3a/1ayM,

JOMyIIeHbI TpyOble ook, Penenus He o6ocHoBanbl. He ymMeeT ucnosnp3oBaTh
HOPMAaTUBHO-TEXHUUYECKYIO JIUTEPATYPY.

HOpOFOBBIfI YPOBCHL: AOCTATOYHOC ITOHUMAHHUE CYTH MCTOAUKH PCIICHUSA 3ada4u,

JOMyIIeHbl OMMOKK. PerieHuss He Bcerga 0OOCHOBAaHBI. YMEET HCHOJIb30BaTh
HOPMAaTHBHO-TEXHHUYECKYIO JIUTEPATYPY.
CpeIHUN YpPOBEHH: B IIEJIOM IIOHMMAeT CyTh METOJIWKW pPEIICHUS 3aJauHu,
JIOTyIIIEHbl OMMOKU. PerieHusi He Bcerga OOOCHOBAHBI. YMEET HCIOJIb30BaTh
HOPMATHBHO-TEXHUUYECKYIO U CIICIUAIBHYIO HAyYHYIO JIUTEPATypy, HOPMATHUBHO-
MIPABOBBIC AKTHI;
MPOJIBUHYTHIM YPOBEHB: B IIEJIOM IMOHMMACT CYTh METOJMKHU PEIICHUS 3a/1auH,
JomyIieHbl HeTouHOCTH. CriocoOeH 000CHOBATH PEIICHMS.
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BBICOKHMI ypoBeHb: I[loHMMaer cyTb Meromuku pemieHus 3agauu. CrocoOeH
00OCHOBATh PELICHHUSL.
Cocmasnaowas KomnemeHyuu — 61a0eHue HagblKamu
HYJIEBOM  YpPOBEHb: HE MPOJAECMOHCTPUPOBAT  HABBIKU  BBIMOJIHEHUS
npodeccuoHanbHbIX 3aAad. VICHBITBIBAET CYHIECTBEHHBIE TPYAHOCTH TMpU
BBITIOJIHEHUU OT/CJIbHBIX 3aJaHU;

- MUHUMAJBHBI YpOBEHb: HE MPOJEMOHCTPUPOBAT HABBIKM BBITOJTHEHUS
npodecCHOHaNbHBIX 3a7ad. VICIBITBHIBACT CYIIECTBEHHBIE TPYIHOCTH IMIPH
BBIIIOJIHEHUH OT/AEJIbHBIX 3aJaHUl;

MOPOTOBBIA ypOBEHB: BJAJEET OINBITOM TOTOBHOCTH K MpodhecCroHATbHOMI
NESATENIbHOCTH ¥ MpOo(ecCHOHAIbHOMY  CaMOCOBEPIICHCTBOBAHUIO  HA
OPOrOBOM ypoBHe. TpynoBble [EWCTBUS BBINONHIET MEIJIEHHO U
HEKAuYECTBEHHO;

CpEIHUIl ypOBEHB: BIAJECET CPEITHUM OIBITOM F'OTOBHOCTU K NMPO(PECCHOHATBHON
JESATEIBHOCTH U TPOo(EeCCHOHATBLHOMY CaMOCOBEPIIEHCTBOBAHMIO. TpPyIOBbIE
JICHCTBUS BBIIIOJIHAET HA CPEHEM YPOBHE IO OBICTPOTE U KAYECTBY;

- TPOJABUHYTBIA YpPOBEHB: BIAJEET ONBITOM M JOCTATOYHO BBIPAKEHHOMN
JUYHOCTHOM  TOTOBHOCTM K  NHPOQECCHOHAIBHOW  ACSATEIBHOCTH U
npo(heCCHOHATTLHOMY CaMOCOBEPILIEHCTBOBAHUIO. bBBICTPO M KaueCTBEHHO
BBIIIOJIHSAET TPYIOBbIE IEUCTBUS;

BBICOKUI YPOBEHb: BJIAJIEET ONBITOM U BBIPA)KEHHOCTHIO TUYHOCTHON TOTOBHOCTH
K npodecCUOHATLHON JeATeIbHOCTH u npo¢eCCUOHAIBHOMY
CaMOCOBEPIIEHCTBOBAHUIO. DBBICTPO M KAaYECTBEHHO BBINOJIHSIET TPYAOBbBIE
JICUCTBUS.

O606wennas oyenka cpopmMupo8aHHOCmU KOMREMeH YUl

- HyJIEBOH YPOBEHbB: KOMITIETCHITUU HE C(DOPMHUPOBAHBI;

- MUHUMQJIBHBI ypOBEHBb: 3HAYUTEIHLHOEC KOJHMYECTBO KOMIICTCHIIMA HE
chOpMHUPOBAHO;

- TIOPOTOBBIM YPOBEHb: BCE KOMITETEHITMH CPOPMHUPOBAHBI, HO OOJILITUHCTBO Ha
TIOPOTOBOM YPOBHE;

- CPeTHUH YPOBEHbB: BCE KOMITETEHITUH CPOPMHUPOBAHBI HA CPETHEM YPOBHE;

- TIPOJBUHYTHI YPOBEHb. BCE KOMIICTCHIIMU C(HOPMHUPOBAHBI HA CPEIHEM WIIH
BBICOKOM YPOBHE;

- BBICOKHH YPOBEHb: BCE KOMIIETCHIIMH C(HOPMHPOBAHBI HAa BLICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHY U IpUMep IK3aMEHAIIMOHHOTI0 OmJiera

1. OgHOoMepHbIe TUCKpETHbIE 0TOOpaXkeHus. [Ipumepsi.

2. B cpene MatLab mocTpouTh aTTpakTOp CUCTEMBI X =—X+4Yy; y=X+2"; 2=1+X

3. JIBymepHbIe TUCKpeTHBIE 0ToOpaxeHus. [Ipumepsr.

4. B cpene MatLab noctpouts ¢ppaxran [[xynua.

5. 'enepaTops! HenMMHENHHBIX Konebanuil. [Ipumepsl.

6. B cpene MatLab noctpouts OudpypkanuoHHOE J1epeBO JUHAMUUECKON CUCTEMBbI
X, =acos’(x,)
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7. Henunelinple NeTEpMUHUPOBAHHBIE CUCTEMBI C HEMPEPHIBHBIM BPEMEHEM.

8. B cpene MatLab noctpouts ¢paktan HeroToHa.

9. derepmunupoBanubie ¢ppaktaisl. [I[pumepsi.

10. B cpene MatLab mnoctpouts OudypkanmoHHOE AEPEBO JAMHAMHUYECKOM
CHCTEMBI X, , =X +Y>;Yy. ., =ax,y, —1

11. Croxactuueckue ¢ppaxransl. [Ipumepsr.

12. B cpene MatLab mocTpouTh aTTpakTOp CUCTEMBI X=MX+Y—XZ; ¥ =-X—;

2 =09z +1(x)X?

I'OVYBIIO «JIOHELIKMI HALIMOHAJIbHBI TEXHUYECKHUII YHUBEPCUTET»
[IporpamMmma noAroToBku:  OakanaBpuat
Hampasnenue nonrorosku: 01.03.04 Ilpukiagnas mareMaTuka
HamnpaBnennocts (mpoduis): Ilpukiagnas maTemMaTHKa U KHOEpHETHKA
Cemectp: 6
YyueOHasi AUCHUIIIMHA: OCHOBBI HEJIMHEHHOTO aHATN3a

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OnHomepHble TucKpeTHbIe 0ToOpaxeHus. [Ipumepsl.
2. B cpene MatLab mocTpouts arTpakTop cucTeMbl X =—X+4Y; y=X+2%; 2=1+X

YTBepxaeHo Ha 3aceganuu kadeapsl [IMUN

poTokos Ne oT 20 T
3aB. xad., 1.T.H., Ipod. [TaBneimn B.H.
DK3aMeHaTop

K.T.H., JIOLL. IIpokonenko E.B.
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KPUTEPUH
OLICHMBAHMS IK3aMEeHALIMOHHOM padoThI
o aucuuminHe «OCHOBBI HEJIUHCHHOIO aHAIN3ay
JUTsl o0ydarommxcs 1mo HanpasiaeHuto nmoarotosku 01.03.04 [MpuknagHas MmaTeMaTHKa
(nanpaBieHHOCTD (Tpoduiib): — [IpuKiiagHas MaTeMaTHKa U KUOCPHETHKA)

DK3aMeH TPOBOAMTCS IMHCHMEHHO MO Owmietam. B KaxaoM Owiere COAEPKUTCS OJIUH
TeopeTuueckuil Bonpoc (3aganue Nel) u nmpaktuyeckoe 3aganue (3aganue Ne2).

MaxkcumanbHast olleHKa 26 Oaiia B ciy4yae TeOPETHUECKOTO 3a/IaHusl CTAaBUTCS, €CIIM  BOIIPOC
PaCKpHIT MOJHOCTHIO 0e3 Kakux-11ubo HeTouHOCTeH. bamibl CHUMAIOTCS, €ClM B OTBETE YIYIICHBI
KaKHe-JIM00 BTOPOCTENICHHBIE MOMEHTHI (10 5 0ayuIoB), JOMYIICHBI HECYIIECTBEHHBIC HETOUHOCTH
(o 10 6amioB), TOMYIIEHBI CYLIECTBEHHBIE HETOYHOCTH IPU MPAaBUIBHOM OTBETE B meJIoM (70 15
O6aymoB).  [Ipu OTCYTCTBHM TpPaBWJIBHOTO OTBETa Ha ITOCTABJICHHBIM BOMPOC OOYYAFOIIHICS
10JIy4aeT HOJIb OaJuIoB.

Bropoii aTam comep)KUT MPaKTUYECKOEe 3aJlaHhe, KOTOpoe O00s3aTeIbHO BBIMOJHACTCS Ha
KomnbioTepe. OCHOBHAs 1[eidb JAaHHOTO — 3aJaHUs — TpoBepUTh Yy oOydaromerocs
Cc(OPMHPOBAHHOCTh YMEHUI ONIEPUPOBATHh U3YYCHHBIM MAaTEPHAJIOM U IIPUMEHSATH €T0 JUISl PEIICHHSI
MPAKTUYECKHX 3a/1a4.

PexomeHa1mu 1o OIeHUBAHHIO BHITIOJHEHHOTO MPAKTUYECKOTO 3aIaHuUs

KonnyectBo 0ajuioB,

Onwucanue KOTOpOE TOJTy4aeT
CTYACHT
[TpenocraBnen paboTOCHOCOOHBIH IPOTrPaMMHBIH KO,
O0yJaroIuicsT MOXXET TOSICHUTh XOJ pEUICHUs, MOXXET H3MEHUTh 26

HCKOTOPLIC YCIIOBUS 110 HpOCL6e IpernoaaBaTeis.

IIpenocraBieH He coBceM pabOTOCHOCOOHBIH MPOTPaMMHBINA KO,
OoOyyaroluics MOXeT TOACHUTh XOJ pELICHHs, MOXXET HU3MEHUTh 20-11
HEKOTOpbIe YCIOBUS IO MPOoch0e MpenojaBaressl.

[IpenoctaBien He  pabOTOCHOCOOHBI  MPOrpPaMMHBIM  KOJ,
00y4aroIuicss MOXKET MOSACHUTH XOJ] PEIICHHsI, MOKET U3MEHHUTh KOJ TI0 10-1
pock0e MpernoiaBarens

IIporpaMMHBIi KOJ OTCYTCTBYET, OOydYaroIIMICs HE 3HAeT, Kak
BBITIOJTHUTh 33/1aHHUE.

0

[Tonmy4yenHble Gasibl 32 OTBETHI Ha BOMPOCHI OMJIETa CYMMUPYIOTCS M ¢ YYETOM pe3yJbTaToB
TEKYIIET0 KOHTPOJIS padOoThI CTY/I€HTa BBIBOJUTCS UTOroBas oreHka no 100-0annpHoil mkare.
[Tonydyennas ouenka no 100-6amibHON LIKane ompeAenseT OLEHKY MO0 TOCYAapCTBEHHOM
mkane n mxaine ECTS.

VYTBep:kIeHO Ha 3aceaHuu Kadeapsl NPUKIa HOW MaTeMAaTHKU U HCKYCCTBEHHOT'O MHTEJUIEKTA,
pOTOKOJ Ne or . 20 r

3aBenyromuii kadeapoit [TaBneiu B. H.

4.3 Kputepuu oueHMBaHUA

OueHuBaHME ypPOBHS  OCBOEHUS CTYJIEHTOM Y4eOHOro marepuana
JUCHUTUIMHBI «OCHOBBI HEJIMHEMHOTO aHAIN3a» MPOU3BOAUTCA B XOJE€ TEKYLIETO
KOHTPOJISL U TPOMEXKYTOUHOM aTTeCTalUuK (CEMECTPOBOTO KOHTPOJIS).
Texkymmi KOHTPOJb 3HAHWW CTYJIEHTA OCYLIECTBIIAIETCS IO PE3yJbTaTaM
IIPAKTUYECKUX 3AHATUU.
BrinonHeHne 3agaHvii HAa NPAKTUYECKUX 3aHATUAX C 3alIUTOM OT4ETa,
IIPENYCMOTPEHHBIX paboueit POrpamMMoun JTUCUUIUIMHBI,  SBJISIETCS
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HEOOXOMMBIM YCIIOBUEM JIOMYCKa CTYJEHTA K dK3aMEHY.
Pacnpenenenne 0amuioB TEKylero KOHTpOJds pabOThl CTyJeHTa Ha
MPOTSHKEHUU CeMecTpa pUBEeAeHO B Tadmuile 1.

Tabmmma 1 — Pacnipenenenre 0amioB TEKyIero KOHTPOJIS

dopmMa KOHTPOJIA BosmoxHoe IIpumeyanue
KOJINYECTBO OaJIJIOB

Jlist crynenToB ouHOM (OpMBI 00yUEHHS

6 3ajiaHKe BBINOJIHEHO MPAaBUIIBHO,
MIPOEKTHBIE PEIICHUSI 0OOCHOBAHBI,
IIPUBEJICH aHAJIU3 MOJYYEHHOI O pe3yJibrara

Ot4yéT 0

o 4 3a/j1aHue BBINMOJIHEHO B 1I€JIOM IIPaBUIIBHO,
MpaKTUYEeCKOi pabote

IIPOCKTHBIC PELICHUS HE BCEraa
000CHOBAHbI, BO3HUKJIU TPYAHOCTH B
00BSICHEHUH NTOJIy4YEHHBIX PE3Y/IbTaTOB

Hroro no 48 N3 pacuéra 8 npakTuueckux padort.
NPaKTHYECKUM OneHnBaeTCs KaKI0€ 3aHATHE.
paboram
(MaKCMMaJIbHO
BO3MOKHOE)

UTOI'O: 48 MakcuMalIbHO BO3MOXKHOE

IIpu ouneHMBaHUM CTYJIEHTA HA 3K3aMEHE MPENoAaBaTelb PYKOBOJACTBYETCS
KpUTEPUSMHU, IPUBEJICHHBIMU B TabsuLE 2.

MakcuManabHOE ~ KOJMYECTBO  Oa/uloB 3a  OTBET  Ha  BOIPOC
HK3aMEHALIMOHHOIO OuWjieTa 3aCUMTHIBAETCS CTYIEHTY B Cllydyae, €ClId OTBET
NOJTBEPKIAET  BIAJCHHUE CTYJECHTOM 3HAaHUSMU B TOJHOM oOOBeMe Yy4yeOHOH
IpOrpamMMbl, MaTe€puand M3J0KEH B JIOTMYECKOW IIOCJIEI0BATEIBHOCTH C
BBIJICJICHUEM TJIABHOTO, COAEPKUT TOYHbIE (DOPMYIUPOBKH, COMPOBOKIAETCS
WUTIOCTPUPYIOIIMMU CXEMaMH U pUCYHKaMHU (ITpU HEOOXOIUMOCTH).

[Ipu OTCYTCTBMM NpPaBUIBHOTO OTBETA HA MOCTABJIEHHBIA BONPOC CTYIEHT
nosyqaet 0 6aIoB.

Ta6numa 2 — Pacipeenierne 6aJ1oB 110 CEMECTPOBOMY DK3aMEHY

®opMa KOHTPOJIA MakcumanbHO
BO3MOKHOE KOJIMYECTBO
6ayu10B
OTBer Ha BOTIPOCHI Borpoc 1 26
9K3aMEHallMOHHOTO OmieTa BOMPOC 2 26
UTOIO: 52

HNToroBasi omeHka omnpenensercs NyTeM CYMMHUPOBAHHUS KOJUYECTBA
0amioB MO pe3ylbTaTaM TEKYyIMIero KOHTPOJS M KOJMYeCTBa OallioB IO
pe3yibTaTaM CeMECTPOBOTO 3K3aMeHa. MaKCHMaJIbHO BO3MOKHOE KOJMYECTBO
oasuoB — 100.

[Tomyuennas omenka mo 100-0amnpHON IIKane oOmMpenesseT OLEHKY IIo
rocyaapcTBeHHo mkaie u mkaine ECTS:
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Cymma GamioB OreHka Orenka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKaje
90-100 A OTnnyHO
80-89 B %
75-79 C opotio
70-74 D N
60-69 E JIOBJIETBOPUTEIILHO
35-59 F He
0-34 =, YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIbHBIM IIOBTOPHBIM M3YUCHUEM AVCHUILIWHBIL.

4.4 Ilpumep TeKyLIero onpoca Ha NPAKTHYECKUX 3aHATUAX HA IpUMepe
TeMbl «CTpaHHBbIC ATTPAKTOPHI, X20C B IMHAMHYECKHX CHCTEMax»
. [IpumMepsbl aTTpakTOpOB

. CuHXpoHU3a1Us B TEPMUHAX TUCKPETHBIX OTOOPaKEHU N

. 'enepaTop nunooOpa3HbIX KoJaeOaHU ¢ MOLYIUPYEMBIM [TOPOTOM CphIBa
. CuHyc-0TOOpaXkeHHE OKPY>KHOCTHU

. Onucanue CHHXPOHU3AIUN C MOMOIIbIO OTOOPAXKEHUS OKPYKHOCTH

. UTepaninoHHble IUarpaMMbl CHHYC - OTOOpaXXEHHsSI OKPY>KHOCTU

. UppanmoHanbHble U palliOHAJIbHBIE YHCIIAa BpaILlEHUS

. Kputnueckast TMHUS ¥ JI€CTHUIIA YKCEN BPALICHHS

© 0 NO Ol WDN PP

. OToOpaxkeHne OKpPYKHOCTH U JISITYHOBCKUU TTOKa3aTellb
10. Bayrpennsist cuaxponu3sanus u oudypxamus Heiimapka-Cakepa

4.5 KypcoBoe npoekTupoBaHue
VY4eOHBIM MJIAHOM KYypPCOBOE MPOSKTUPOBAHUE HE 3aIJIAHUPOBAHO.

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHast JuTEepaTypa

1. ['y6apr }O.B. BBenenue B MareMaTuyeckoe MOJACIUPOBAHUE
[DnexkTpoHHBIN pecypc]: yueOHoe mocodue/ ['ydbaps FO.B. — DnekTpoH. TeKCTOBbIC
nanueie. — MockBa: WutepHeT-YHuBepcuter Wubopmarmonasix TexHoIOTHIA

(UHTYUT), A [lm Ap Memma, 2021.— 178 c. — Pexum pocryna:
http://www.iprbookshop.ru/101993.html.

I1. lonmosiHUTEIbHAS JMTEpPaTypa

2. JleonoB TI'.A. XaoTuueckas JWHAMHKa M KJIacCHYeCKas TeOpHs
YCTOMYMBOCTU ABWIKEHUS [DnekTpoHHBIN pecypc]/JleoHoB I'.A. — DIEKTpoOH.
TEKCTOBBIE  JaHHble. — MockBa, IMxeBck: HHCTUTYT KOMIBIOTEPHBIX

uccinenoBanuii, PerynsipHas u xaotudeckas auHamuka, 2019. — 168 ¢c. — Pexum
nocryma: http://www.iprbookshop.ru/108392.html. — 9BC «IPRbooksy»



http://www.iprbookshop.ru/101993.html
http://www.iprbookshop.ru/108392.html
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6 YYEBHO-METO/INYECKOE OBECIIEYEHHUE JUCIUIIJINHBI
Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JJoHHTY:

3. benbkoB JI.B. KoHcnekt nekuuid mo Kypcy «OCHOBBI HEJIMHENHOTO
anammza») / JI.B. BenbkoB - Jlonenk: JlonHTY, 2020. — 58 c¢. (moctym yepe3
JUYHBIN KaOWHET CTYJICHTA).

4, MeTtonnueckue ykazaHus K BBIOJTHEHHUIO MPAKTUYECKUX 3aHSATUH 1O
aucuumuinHe "OCHOBBI HETMHEWHOro aHanu3a" [DJIEeKTpOHHBIM pecypc| : s
oOyyaromuxcss 1o  HampaBieHutro  noarotoBku  01.03.04  "Ilpuxmannas
matemaTtuka" Bcex (opm obyuenus / ['OYBIIO "JOHHTY", Kad. mpuxm.
MaTeMaTukH ; cocT.: JI. A. JlazeOnas, /1. B. benpkos. - 1 M6. - Jlorenx : TOYBIIO
"IOHHTY", 2021. - 1 daitn. - Cucrem. TpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/21/m6966.pdf

S. Meroguueckue yKazaHds JUIsl  OpraHU3aldd  CaMOCTOSITEIbHOM
paboTbl  cTyneHTOB 1o jgucuuiuimHe "OCHOBBI  HEJIMHEWHOTO  aHanu3a"
[DneKTpoHHBIN pecypc]: s 00y4aroluXcsi [0 HAMpaBJICHUIO MMOATOTOBKU
01.03.04 '"llpukmnagnas wmartematuka" Bcex ¢opm o0yuenus / T'OYBIIO
"ITOHHTY", Kad. npuki. matematuku ; coct.: JI. A. JlazeOnas, /[. B. benbkos. -
302 Ko6. - Homweuxk : I'OYBIIO "JOHHTVY", 2021. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m6964.pdf

JJIeKTPOHHO-NH(OPMAIIHOHHBbIE PECyPChI
OBC JIOHHTY - http://donntu.ru/library
OBC IPR SMART - http://www.iprbookshop.ru.

7 MATEPHAJBHO-TEXHUYECKOE OBECITEYEHUE
T CTUTIIAHBI

1. JIeKIIMOHHBbIE U NMPAKTUHYCCKHE 3aHATUHA:

Komnbrotepusiii kiace Nel1.421, yueOnsiit kopryc 11, mist npoBeaeHus
3aHATUHN JIEKIIMOHHOTO TUTIA, TIPOBEACHUS MPAKTUIECCKUX 3aHATUHN, BBITOJHEHUS
71a00paTOPHBIX PaboT, KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS! KYPCOBBIX
paboT), TPYNMOBBIX U WHANBUAYAIBHBIX KOHCYIbTAINI:

- MynbTUMeANHOE o0opyaoBanue: kommbioTepbl Intel Celeron 2.3
mhz/760 Mb,/40 Gb (8 mt.) Monutopsl Samsung (8 mrt.) OC — Microsoft
Windows XP Professional — 6ecmataas Bepcusi, MS Office 2003, Dev C++ 4/9,
3D MAX, MATHCAD, PYTHON - 6ecruiatasie Bepcuu. KommbroTepst Intel
Xeon (R 5450, L5420) 4 mhz/8 & 6 gb, 465 gb ( 2 mt.) Monurop TTF, OC —
Microsoft Windows 10— 6ecratrast Bepeust, MS Office 2003, Dev C++ 4/9, 3D
MAX, MATHCAD, PYTHON — GecruiatHbie Bepcuu

- CricnuaIu3upOBaHHAA MeOeIIb: JOCKa ayaAuTOpHAsd, IapThl.


http://ed.donntu.ru/books/21/m6966.pdf
http://ed.donntu.ru/books/21/m6964.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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2. CamocrosiTeibHas padoTa:

[TomerneHust AJI1 CaMOCTOSTENHHOM PAOOTHI C BO3MOYKHOCTHIO TIOIKITFOUCHHUS
kK cetu "HNHtepuer" u  oOecneyeHueM  JOoCTyna B AJIEKTPOHHYIO
WH()OPMAITMOHHOOOPA30BATEIPHYI0 CpEIy OpTaHHW3allid: YWUTaJIbHBIC 3aJbl,
yueonsie kopryca 2,3 (KoMnbroTepHasi TEXHUKA C BO3MOXXHOCTBIO TTOJAKITIOUECHHUS K
cetu «HTEpHET» M OOECMEeYeHNEM JOCTyIa B AJIEKTPOHHYIO HH(GOPMAIMOHHO-
oOpazoBarensHyto cpexy (QMOC JOHHTY) u »1nekTpoHHO-OMOIMOTEUHYIO
cuctemy (OBC [PRbooks), a Takxe BO3MOXXHOCTBIO HMHIUBHAYaJIBHOTO
HeorpanudyeHHoro noctymna odyydaronuxcst B 9bC u OUOC nocpeactsom Wi-Fi ¢
HePCOHATBHBIX MOOWIBHBIX ycTpoiicTB. OC - Microsoft Windows 7, OpenOffice
2.0.3 — oOmectBennas munenzus MPL 2.0, Grub loader for ALT Linux -
munien3us GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensus GNU GPL).



