MHHUCTEPCTBO HAYKH U BBICIIIETO OBPABOBAHUSI
POCCHIICKOM ®EJIEPALIUA

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJIBHOE YYPEXJIEHUWE BBICILHIEI'O OBPA3OBAHUSA
«PSIBAHCKHI T'OCYIAPCTBEHHBIN PAJMOTEXHUYECKHUN
YHUBEPCUTET UMEHU B.®. YTKUHA»

Kadenpa «BrraucnurenpHas U IpUKIa HAS] MATEMATHKA

O EHOYHBIE MATEPHUAJIBI ITIO JIMCHUIIJIMHE

«BblupcanTeabHass MATEMATHKA»

Hampasnenue noaroroBku

09.03.04 «IIporpamMHast HHAKEHEPHU S

HanpasnerHocTs (mpoduiib) mMOArOTOBKU

«HpOI‘paMMHOG oOecreyeHne CUCTEM HCKYCCTBCHHOI'O MHTCIIJICKTa»

YPOBGHB IIOATOTOBKH — 6aKaJIaBpI/IaT

KBanmudukanus BeImycKHIKA — OaKaiaBp

®dopma 00ydeHUsT — OUHasI

Cpok o0yuenus — 4 rona

Psa3anp



1. OFIIME NNOJIOKEHUSA

Oyenounvle mamepuanivl — 3TO COBOKYIMHOCTh y4€OHO-METOAMYECKUX MaTepuajIoB M
MpoLeayp, MpeIHA3HAYeHHBIX MJIs OIICHKM KadecTBa OCBOCHHS OOYYaIOIUMUCS JTaHHOU
JTUCITUTIITMHBI KaK YaCTH OCHOBHOW 00pa3oBaTeIbHOM MPOrPaMMBL.

ILlenb — OUEHUTH COOTBETCTBUE 3HAHUN, YMEHUH U YPOBHS MNPUOOPETEHHBIX
KOMIIETSHIIHNH, 00yJaIOIUXCsl IEeIsIM U TPEOOBAHHSIM OCHOBHOW 00pa30BaTEIbHON MPOrpaMMBbI B
XOJI€ MPOBEICHUS TEKYILEr0 KOHTPOJISI U TPOMEXYTOUYHOM aTTecTaluy.

OcHogHas 3a0aya — 00eCTIeYynTh OLEHKY YPOBHS C(hOPMUPOBAHHOCTU OOIIEKYIbTYPHBIX
U TpodeCCHOHATBHBIX KOMIETCHIUA W WHIUKATOPOB HUX JOCTHIKEHHUS, MPHOOpETaeMBbIX
00yJaroImuMcsi B COOTBETCTBUU C STUMH TPEOOBAHUSMH.

Kontpons 3Hanuii oOywarommxcs MpOBOAUTCS B (opMe TEKyIIero KOHTPOIS U
MPOMEKYTOUYHOM aTTECTaIUU.

Texyiuil KOHTPOJb YCIIEBAEMOCTH U IMPOMEKYTOUHAS aTTEeCTalUs MPOBOJSATCS C LEIbIO
OIpEeNeNICHUs] CTEMEeHH YCBOEHUS Yy4eOHOro maTepuana, CBOEBPEMEHHOI'O BBISBICHUS H
yCTpaHEHHS HEJIOCTaTKOB B MOJATOTOBKE OOYUAIOLIUXCsI, OpraHU3aluu padoThl 00YyJaIOIINXCs B
X07Ie Y4eOHBIX 3aHATUN U OKAa3aHHSI UM WHIUBUyaTbHOWU TOMOIIIH.

K xoHTpoIIO TEKyIIell ycrneBaeMOCTH OTHOCSTCS MPOBEpPKA 3HAHUW, YMEHHUN M HABBIKOB
oOyyarolmmxcs Ha TNPAKTUYECKUX 3aHATUSAX TI0 pe3ylbTaTaM BBHITIOTHEHHS U 3allUThI
00y4aIONUMUC WHANBUAYAITBHBIX 3aJJaHHM, TI0 PE3YJIbTaTaM BBITIOJHEHUSI KOHTPOJIBHBIX PadoT
Y TECTOB, IO PE3YJIbTaTaM MPOBEPKH KAYECTBA KOHCIIEKTOB JIEKIIMI ¥ MHBIX MaTEPHAJIOB.

B kadecTBe OLIEHOYHBIX CpPEJICTB Ha NPOTSIKEHHHM CEMECTpa HMCIOJb3YETCs YCTHBIE U
MHUCbMEHHBIE OTBETHI CTYICHTOB HAa WHJIMBUAyaJIbHbIE BOIPOCHI, MMCbMEHHOE TECTUPOBAHUE 1O
TEOPETUUECKUM pasjeniaM Kypca, pedepar. JloMmOTHUTEIBHBIM CPEACTBOM OILEHKH 3HAHUU W
YMEHUH CTYJIEHTOB SIBJIAETCSI OTYET O BBHIITOJIHEHUU NPAKTUYECKUX 3aJaHUM U €ro 3alluTa.

[To utoram xypca oOydJarommecs CIaloT 3a4eT ¢ OleHKoi. Dopma IPOBEICHUS — YCTHBIM
OTBET C MHUCHMEHHBIM TOJKPEIUICHUEM IO YTBEPXKICHHBIM Ouieram, CHOPMYIHPOBAHHBIM C
y4eTOM COJAEpKaHMsI TUCHUIUIMHBL. B Owmier s 3auera BKIIOYAETCS JBA TEOPETUUYECKUX
BOIIpOCa W 3a7auda. B mporecce MOAroTOBKM K YCTHOMY OTBETY CTYIEHT JOJKEH COCTaBUTH B
MMUCHbMEHHOM BHJIC TIJIaH OTBETA.

1. Ilepeyenb KOMIETEHIMI ¢ YKa3aHMEM 3TANOB UX GOpMHUPOBaAHUSA

[Ipu ocBoeHMM TUCHUIUTMHBI (POPMUPYIOTCS clieyronire komneTeHuu: ITK-3 (uraukatop
I1K-3.2), IIK-1 (uamukarops: ITK-1.1, TTK-1.2, TTK-1.3).

Yka3aHHbIE KOMIIETCHIIUN (POPMUPYIOTCS B COOTBETCTBUHU CO CIICIYIOIIUMU dTAlaMHU:

— (hopMHpOBAaHHE U PA3BUTHE TCOPCTHUECKUX 3HAHUH, MPEIYCMOTPEHHBIX YKa3aHHBIMHU
KOMIETEHIUSAMHU (JIEKIIMOHHBIE 3aHITHSI, CAMOCTOSITENIbHAsA paboTa CTy/IEHTOB);

— IpHOOPETEHNE U PA3BUTHE MPAKTUIECKUX YMEHUM MPETYCMOTPEHHBIX KOMITETCHIIUSIMU
(mpakTHYECKHE 3aHATHS, CAMOCTOSTE/IbHAS paboTa CTYICHTOB);

— 3aKperuieHHe TEeOpPeTHYECKUX 3HAHUM, YMEHUH M MPaKTUYECKHX HaBBIKOB,
MPEIYyCMOTPEHHBIX KOMIIETEHIIMSMH, B XOJ€ pEIICHUS KOHKPETHBIX 3aJay Ha 3aHATHSX,
BBITIOJTHCHUSI HHIWBHIYATbHBIX 3aJaHUI HA MPAKTUYCCKUX 3aHATHSX W MX 3alIUTHI, a TaK kKe B
Mpolecce c/layM 3a4eTa.

2 IMoka3are/in ¥ KPUTEPHH OLEHUBAHUS KOMIIETEHIUI (pe3)ibmamos)
Ha Pa3JIMYHBIX 3TaNaxX UX ()OPMUPOBAHNS, ONMCAHUE IIKAJ OLEHUBAHUS

ChopMupoBaHHOCTh KaXJ0H KOMIIETEHLIMHM B paMKax OCBOECHUS JAHHOW TUCLMILIMHBI
OLIEHUBAETCS 10 TPEXYPOBHEBOW LIKaJIE:

— IIOPOTOBBIN YPOBEHb SIBJISIETCS 00s3aTEIbHBIM /ISl BCEX 00YYarOIIMXCs M0 3aBEPIICHUN
OCBOCHUS AUCLUIIUHBI;



—  TNPOIBUHYTBHIH  YpPOBEHb  XapaKTEpU3yeTcs  MPEBBILICHUEM  MHUHUMAJbHbBIX
XapaKTEePUCTUK CPOPMHUPOBAHHOCTH KOMIETEHIIMH 10 3aBEPIICHUN OCBOCHHUSI TUCITUTUIMHBI;

— DTaJOHHBIA YPOBEHb XapaKTEPHU3YETCS MAKCUMAJIbHO BO3MOXKHOH BBIPaXKEHHOCTHIO
KOMITETCHIIMH U SIBJISIETCSI BAYKHBIM KaY€CTBEHHBIM OPUEHTHPOM JIJIsi CAMOCOBEPIIICHCTBOBAHHS.

[Ipn nocratouHoMm kadectBe ocBoeHus Oonee 80% MNpPUBENCHHBIX 3HAHUN, YMEHHH U
HaBBIKOB TpEIOAaBaTelb OLICHMBAET OCBOCHHME JAHHOW KOMIIETEHIIMM B paMKaxX HACTOAIIEH
JTUCIUTIIIMHEI HAa YTAJIOHHOM YpOBHE, IIpH OCBOeHHH Oosiee 60% MpUBENEHHBIX 3HAHUHN, YMEHUN
U HaBBIKOB — Ha MPOABUHYTOM, MpH ocBoeHUH Oonee 40% MpUBEACHHBIX 3HAHUM YMEHHH U
HaBBIKOB — Ha MOporoBoM ypoBHe. [Ipu ocBoenun menee 40% npuBeIeHHBIX 3HAHUI, YMEHUHN U
HaBBIKOB KOMIIETCHIIUS B paMKax HACTOSIIIECH TUCIUIUIMHBI CAUTAETCS HEOCBOCHHOM.

YpoBeHb CHOPMHUPOBAHHOCTH KaXJOM KOMIIETEHIIMM Ha pPa3jUyHBIX J3Tamax ee
(dbopMupoBaHUs B TPOIECCe OCBOCHHS TAaHHOW JMCUUILIMHBI OLEHWBACTCS B XOJE TEKYILETro
KOHTPOJISI YCTIEBAEMOCTH U TIPEACTABIICHO PA3TUYHBIMU BUIAMH OIEHOYHBIX CPEJICTB.

Ounenke cGOpMHMPOBAHHOCTH B pPaMKax [JAaHHOW JMCHUIVIMHBI TMOJJIEXAT
KOMIIETeHIIUU/MHAUKATOPBI :

[TokazaTenu AOCTHKEHUS TUIAHUPYEMBIX Pe3yJIbTaTOB O0yUEHHUs U KPUTEPUHU UX OIEHWBAHUS HA
pa3HbIX YpOBHIX (hOPMUPOBAHMS KOMIIETEHIIUI MTpHUBeIeHbI B Tabaule 1.

Tabauua 1. [Tokazarenu qOCTHKEHHS] MHANKATOPOB KOMITETEHIIMHT

1 2 3 4
Komnerennusi: kox mno Nuauxaropsl Jdran | HammenoBanme
dIrocC 3++, OLIEHOYHOI'0
dpopmyauposka cpeacTBa
IK-1 I[IK-1.1 PykoBoauT npoueccom
Bnaneer nHaBbikamMu pa3padoTKu NPOrPpaMMHOI0
WCIIOJIb30BaHUS _ | oBecneuenus
Pa3TUIHBIX TEXHOMOTHH | py A
pazpaboTku
IPOrPAMMEHOTO - METO/Ibl IPOEKTUPOBAHUS
O6CCHC‘-ICHI/IH, BKJIIOYAs nporpaMMHOIro O6GCHC‘-I€HI/I$I Hu ero
COBpEMEHHbBIE IIPOrPaMMHYIO peaan3aluu.

YMETh:

- IPUMEHSTH METO/IBI
MPOEKTUPOBAHUS MPOTPAMMHOTO
o0ecIieueHns ¥ ero NporpaMMHYIO
peanu3aIuio.

BJIAIETh: 1 3auer
- HaBBIKAMU TIPOEKTHPOBAHHUS
POrPaMMHOT0 O0ECTICYCHHS U €T
IIPOrpaMMHON peanu3alueH.
IIK-1.2 PykoBoauT NpoBepKoOi
paboTocnocoOHOCTH
NPOrpaMMHOro odecneyeHust
3HATD:

- 6a30BbIE CIIOCOOBI MPOBEPKH
paboTOCIIOCOOHOCTH POrPAMMHOIO
obecredeHus, a Takke HauboIee
MIPOCTHIE CITOCOOBI HHTETPAIHH

IPOrpaMMHBIX MOJYJIEH U




KOMITOHEHTOB
YMETh:

- IPOBOAMTH TIPOBEPKY
paboTOCTIOCOOHOCTH U pehaKTOPUHT
KOZIa IPOrPaMMHOT0 o0ecTieyeHust
BJIAJIETH:

- METOJIaMHU TIPOBEPKHU
paboTOCTIOCOOHOCTH KO/1a
MPOrpaMMHOT0 00€ecTIeueHus,
WHTETpaIIH MPOrPAMMHBIX MOTyJIEH
Y KOMIIOHEHTOB Pa3HO00pa3HbIX
MH(POPMAIIMOHHBIX CHCTEM, IS
OonpIIMHCTBA MIaT(GOpM U
OTEepaIOHHBIX CUCTEM

IIK-1.3 Opranu3syer BHeJApeHNE U
CONPOBOKIeHUE Pa3padOTAHHOIO
NMPOrpamMMHOro odecrnevyeHust
3HAT:

- METOJI0JIOTHIO BHEIPEHUS
MIPOrPaMMHOTO 00ECTICUCHHUSI
YMETh:

- OCYILECTBIISATH Pa3paboTKy,
JOKYMEHTHPOBaHHE BCEX HACTPOEK,
CO3J1aBaTh CUCTEMY TOAJCPKKHU H
aJiekBaTHOE O0y4eHUe
MOJIb30BaTeNei

BJIAJIETH:

- BCEMH dTaaMy COMYTCTBYIOIUMHU
BHEJIPEHUIO U COMPOBOXKICHUIO
pa3paboTaHHOTO MPOrPaMMHOTO
obecrieyeHus

I1K-3

CnocobeH
paszpabaThiBaTh U
TECTHPOBATh
MPOrpaMMHBIC
KOMITOHCHTBI PCIICHHSI
3a7a4 B cucteMax 1

IIK-3.2 Pa3pabarbiBaer
NPUJI0KEHUS CHCTEM
HCKYCCTBEHHOT0 HHTEJLIEKTA
3HATb

- 3HaeT COBPEMEHHBIE S3BIKU
IPOrpaMMHUPOBaHUsI, OUOIHOTEKU U
POrpaMMHBIE TUTATHOPMBI JIJIS
(YHKIIMOHAIBHOI'0, JIOTHYECKOT O,
00bEKTHO-OPUEHTHPOBAHHOTO
IPOTrPaMMHUPOBAHHSI TPHITOKCHHUN
CHCTEM MCKYCCTBEHHOT'O MHTEIUICKTa
(Python. R, C++, C#)

YMETb




1 2 3 4

- pa3pabaTheIBaTh IPOrpaMMHBIE
NPUIIOKEHUS CHCTEM
HCKYCCTBEHHOT O MHTEIIIEKTA, C
UCIIOJIb30BaHHEM COBPEMEHHBIX
SI3bIKOB TIPOrPaMMUPOBAHUS,
OuOIMOTEK U IPOrpaMMHBIX
m1aThopM QyHKIMOHAIBHOTO,
JIOTHYECKOr0, 00OBEKTHO-
OPHEHTHUPOBAHHOTO
nporpammupoBanus (Python. R,
C++, C#)

BJIAJIETH

- OCHOBHBIMH NPUHIIUIIAMHU
pa3pabOTKH MPHIIOKECHUH CUCTEM
MCKYCCTBEHHOT O MHTEIIICKTa

[IpenogaBarenemM oOlLleHUBAETCS COJEp)KaTelbHAasg CTOPOHA W KAaueCTBO MAaTepUaloB,
MPUBEJICHHBIX B OTYETAX CTYJEHTAa MO MPAaKTHYECKUM 3aHsaThsM. Kpome Toro, npemnojgaBarenemM
YUUTBIBAIOTCS OTBETHI CTYyJIEHTa Ha BOMPOCHI MO COOTBETCTBYIOIIMM BHUJAM 3aHSATUH MpU
TEKYyIlIeM KOHTpOJIE:

— KOHTPOJIbHBIE OIPOCHI;

— 3aJIJaHuA JUIS PAKTHYECKUX 3aHSATUMN.

[IpuHuMaeTcs BO BHUMaHHE 3HAHMA 00YJarOIIUMUCS:

- OCHOBHBIX TOJOXEHHI TEOpUU TMOTPEIIHOCTeH W YHCICHHBIX METOAOB PEIICHUS
TUIIOBBIX 33/1a4;

- 39(ppeKTUBHBIX YUCICHHBIX METO/IOB PELICHUS MPAKTUYECKUX 3a/1ay;

- OCHOBHBIX ATalOB MPOBEACHUS MAaTEMAaTUUECKOT0 MOJICTUPOBAHMUS;

- CPaBHUTEJIbHBIX JOCTOMHCTB COBPEMEHHBIX AJITOPUTMOB PEIICHUS MPUKIIATHBIX 33]1a4;

HaJu4ue yMEHHUH:

- aHaJIM3UPOBATh MOCTABICHHYIO 3a/1a4y U BBIOUPATh IMYTH €€ PeLIeHus;

- pa3zpabaThIBaTh aNTOPUTMBI JIJIS pealn3aluy OCTaBICHHBIX 3a71a4 Ha DBM;

- BeIOMpaTh Hanbosee 3 (HEeKTUBHBIN METO/I;

- ONTUMH3UPOBATH UCIOIb3yEMbI€ BEIUNCIUTEIbHBIC aITOPUTMBI,

- 000CHOBBIBATH UCIIOJIL30BAHNE BEIOPAHHBIX METOJIOB;

00J1aJaHue HAaBbIKAMU

- MPAKTUYECKOM peanu3anuu H3yd4eHHbIX MeTonoB Ha [IK kak myreM HamucaHus
COOCTBEHHBIX MPOTPaMM, UX PEATU3YIONINX, TaK M HCIOIb30BaHUS CPEICTB COBPEMEHHBIX
MaTeMaTUYECKHUX MaKETOB.

Kpurepun oueHuBanusi ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMM B IpoLEecce
BBITIOJTHEHUS MPAKTUYECKUX paboT:

41%-60% MPaBUIIbHBIX OTBETOB COOTBETCTBYET MOPOTrOBOMY YPOBHIO
c(hOpMUPOBAHHOCTH KOMIIETEHIIMN HAa JAHHOM 3Tarie ee (OpMUPOBAHUS;

61%-80%  mpaBUIBHBIX  OTBETOB  COOTBETCTBYET  MPOJABHHYTOMY  YPOBHIO
c(hOPMUPOBAHHOCTH KOMIIETEHITNHN HAa JAHHOM 3Tarie ee GOPMUPOBAHUS;

81%-100% IIPaBUIIbHBIX OTBETOB COOTBETCTBYET 3TATIOHHOMY YPOBHIO
chOpMUPOBAHHOCTH KOMIETEHIIMN HAa JAHHOM 3Tare ee (pOpMUPOBAHUSI.

CdopmupoBaHHOCTh YPOBHS KOMIIETCHIIMN HE HIKE TIOPOT'OBOTO SIBIISIETCS OCHOBAaHUEM
JUI IOMyCcKa 00y4aronierocsi K mpoMeXyTOUHOW aTTeCTalluy 110 JaHHOW JUCLMILINHE.



@opMoOil MPOMEKYTOUYHOM aTTECTAllMM [0 JAHHOW JUCIUIUIMHE SIBJISIETCS 3a4eT C
olleHKOH, onieHnBaeMblii mo npunaToil B ®I'BOY BO «PI'PTY» uerhipexbaibHON cucTeMe:
«HEYJIOBJIETBOPUTEIBHOY, «YIOBICTBOPUTEIBHO», «XOPOILIO» U «OTIUYHOM.

Kpurepuu orieHuBaHMs MPOMEKYTOYHON aTTECTAIIMU MPEJCTABICHBI B TAOIHIIE.

IIIkana oneHuBaHuA

Kpurtepun ouennBanus

«OTJIMYHO»

CTYJEHT J0JI2KeH: TIPOJAEMOHCTPUPOBATH IIYOOKOE U MPOYHOE
YCBOCHHE 3HAHUI MaTepuaa; MCYEPIBIBAOIIE,
MOCJIeIOBATEIHLHO, TPAMOTHO U JIOTUYECKH CTPONHO M3JIOKUTH
TEOPETHUYECKUN MaTepuan; MpaBHIbHO (OPMYIHUPOBATH
ONpENENCHUs; YMETh CJelaTb BBIBOABI 10 H3JIaraeMoMy
MaTepuaiy; Oe3ympeyHO OTBETUTh HE TOJIBKO Ha BOIPOCHI
Ounera, HO U Ha JIOTMOJTHUTENBHBIE BOIIPOCHI B paMKax padoueit
IpPOrpaMMbl  TUCIUTUIMHBL, BBIOTHUTH BCE IPAKTHYECKUE
3aJIaHUsl, PEYCMOTPEHHBIE MPOrpaMMOn

«XOPOILLO»

CTYIEHT JI0JIKeH: TPOJEMOHCTPUPOBATH JOCTATOYHO IOJTHOE
3HaHUE MaTepuasa; MPOJAEMOHCTPUPOBATh 3HAHME OCHOBHBIX
TEOPETUUECKUX  TOHATUH; JIOCTATOYHO TOCJIEIOBATEIBHO,
IPaMOTHO M JIOTMYECKHU CTPOMHO H3j1araTh MaTepHall; yMeTb
cenaTh IOCTaTOYHO OOOCHOBAHHBIC BHIBOJIBI IO U3JIATAEMOMY
MaTepHally; OTBETUTh Ha BCE BOIPOCHI OMJIETA; BBHITOIHUTH BCE
PAKTHUYECKUE 3aJaHHs], IPETYCMOTPEHHBIE POrPaMMOH.

«YIOBJECTBOPUTECJIBHO»

CTYAeHT [JOJIXKeH: TIPOJEMOHCTPHPOBATh oOIIee 3HaHUE
M3y4aeMoro MaTepHaja; 3HaTb OCHOBHYIO PEKOMEHAYEMYIO
nporpaMmMol  JUCHHUIUIMHBI Y4eOHYIO JIUTEpaTypy; YMeETh
CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOH H3JIaraéMoro
BOIIPOCA; TOKa3aTh o0IIee BiaJeHUE MOHITUHHBIM anmnapaToM
JUCHUIUIMHBI; YMETh YCTPaHUTh JONYIIEHHbIE TOTPEIIHOCTH B
OTBETE€ HA TEOPETHMYECKHE BOIPOCHI; BBINOJIHUTH BCE
IPAKTHYECKUE 3aJJaHMs], IPETYCMOTPEHHbBIE IPOrPaMMOH.

«HEYAOBJICTBOPHUTEIBHO»

CTABUTCH B CJIy4Yae: HEBBIIOJHEHUS NPAKTUYECKUX 3aHATHH;
HE3HaHUsl 3HAYUTEIbHOM YacTH IPOMACHHOIO MaTepuala; He
BJIQ/ICHUS HNOHATUWHBIM anmnapaToM TV CIUIUINHBI;
CYIIECTBEHHBIX OIIMOOK IPU U3T0KEHUN y4eOHOro MaTepHaa;
HEYMEHUsI CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH
U3JIaraéMoro BONpOCAa; HEYMEHHUs JieNaTh BBIBOABI IO
U3JIaraéMOMy  MaTepHuaiy. Kak  mpaswuio, OLIEHKA
«HEYJIOBJIETBOPUTEIBHO» CTABUTCA CTYAEHTaM, KOTOpbIE HE
MOTYT  TNpPOJODKATH  O0ydeHHe 1o  0oOpa3oBaTEIbHOMN
porpamme oe3 JONOJIHATEIbHBIX 3aHATHU 1o
COOTBETCTBYIOLIEH AUCHUIINHE ((POPMUPOBAHUS U Pa3BUTHUS
KOMIIETEHIIUH, 3aKpEIUIEHHBIX 3a JAaHHOW JUCIUIUIMHOWN).
OneHka «HEYAOBIETBOPUTEIBHO» BBICTABIIACTCS TAKKE, €CIIU
CTYIEHT IOCI€ Hayajla 3adeTa OTKa3ajlcs €ro CcaaBaTbh WIH
Hapyllua MpaBuja cJadd 3adeTa (CHHUCHIBAJ, IOJACKa3bIBall,
00MaHOM TBITAICS MOTYYUTh 00J1€€ BHICOKYIO OIICHKY M T.1I.).




4. TunoBsie KOHTPOJIbHBIC 3aIJaHUA WX UHBIC MaTEPUAJIbI

4.1. IIpomesrrcymounas ammecmayusn (3auem)

Koabi
At Pesynomamut oceoenusn OILIOI
KOMITeTeHIIM /1 N
Cooepocanue KomnemeHyuil/UHOUKAMOPO8
HAUKATOPOB

HK-1, 1IK-3  |TIK-1.1 PykoBoauT mnporeccom pa3padoTKy IpOrpaMMHOr0 00eCieyeHHs
[TK-1.2 PykoBOAMUT MPOBEPKOM pabOTOCIIOCOOHOCTH MTPOTrPAMMHOTO
obecrieueHus

I1K-1.3 Opranu3syet BHeApEHHUE U COMPOBOXKICHNUE pa3pabOTaHHOrO
MPOrpaMMHOTO O0ECTICUCHHS

[1K-3.2 Pa3pabarbIBaeT NpUIIOKEHUS CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTA

(l) munoevle mecmaoesle 60npocnl:
Ionnwti nepevdenb mecmaoeoblx 60npocoe npedcmamen 6 ducmalmuouuom Kypce
«Bovluucnumenvnas mamemamuxa

1. HpI/I6JII/I)KeHHLIM YHCJIOM ad HA3bIBACTCA YHCIIO:
HE3HAYUTCJIbHO OTVIMYAKOIIECEeCsa OT TOYHOIO A n 3aMEHAIIECEe IOoCJIeIHEEe B
BbIYHCJICHUAX
SHAYUTCIIBHO OTIIMYArOIICECsa OT TOYHOI'O An 3aMCHAIOIICC ITOCIICAHEC B BBIYNCIICHUAX
HC3HAYUTCIBHO OTIHMYAaromeccsa OT TOYHOI'O A n HE3aMCHAIOIICC IIOCIICAHCEC B

BBIYUCICHUAX

2. ITox ommOKoi Uik MOrPeTHOCThI0 Ag PUOIMKEHHOTO YUCIa @ OOBIYHO MOHUMAETCS
Pa3HOCTbL MEXKIY COOTBETCTBYWINMM TOYHBIM 4YHMCIOM A ¥W [aHHBIM
NpUOJINKEHHBIM, T. €.
Aa =A-a
CyMMa MEXJy COOTBETCTBYIOIIUM TOUYHBIM YHUCIOM A U JaHHBIM IPUOIMKEHHBIM, T. €.
Aa =A+a
3. BepHo nu 4yto, eciii A — TOYHOE 3HAYEHUE HEKOTOPOU BEIMYMHBI U @ — W3BECTHOE
NpUOIMKEHUE K HEMY, TO NpeNeabHON aOCONMIOTHON MOrPENIHOCThIO MPUOIMKEHHOTO 3HAYEHHUS
@ Ha3bIBAIOT HEKOTOPYIO a0COMIOTHYIO BENUYNHY A(a), PO KOTOPYIO U3BECTHO, YTO
la — Al < A(a)
Bepuo
4. BepHo 11 4TO, IpeeabHON OTHOCUTENBHOM NOIPEIIHOCTHIO MPUOINKEHHOT0 3HAUEHUS Yicia

@ Ha3bIBAIOT HEKOTOPYIO BEJIMYMHY O(a@), IPO KOTOPYIO U3BECTHO, UTO

-A A
aT| < é6(a) HHH% <é(a).

BepHao




5. BepHo 1t 4TO, 3Hasi MPEACTbHYI0 OTHOCHTENBHYIO MOrPeInHOCcTh § (@), MOMyvaroT rPpaHHIIbI
JUI TOYHOT'O YHCJIa.
A=a(1+6())
BepHo
6. 3HavanuMu 1MdpaMu Yyucia Ha3bIBAKOT:
Bce HUQPBI B €ro 3allUCH, HAYUHAA C IEPBOIl HEHYJIeBOH cIeBa
Bce MBI B €ro 3alKcH, HaYuHas C ePBOI HEHYIEBOU cIipaBa

Bce IU(DPBI B €ro 3aMKcy, HaYuHas C MOCIIeAHEH HeHYIeBOU ClieBa

6) munoeble meopemuviecKue 6onpocst:

OcHogéHble nousamus evruucaiumenvHou mamemamuxu. Iloepewnocmo.
Hcnonp3oBaHue MareMaTMUECKUX MOJENEHM M YHUCIEHHBIX METOAOB IpU pELICHUU
MPUKJIAIHBIX 33734
HcTounnky 1 kinaccu(uKaus norpenHocTei
AOCONIOTHAs: ¥ OTHOCUTEIIbHAS TOTPEIIHOCTH
3anuch TpUOIMKEHHBIX YUCEN
OxkpyrneHue yncen
BoruncnuTenbHas NOrpelHoCThb
[TorpemHOCTH BBIYMCIIEHUS 3HAYCHUN (QYHKITIH
[TorpenmHOCTh GYHKITUU, 3aBUCSIIEH OT OJHON MEpEeMEHHOM
[TorpemHocTs QyHKIMH, 3aBUCSIIEH OT HECKOIbKUX MEPEMEHHOM
Omnpenenenue IOMYyCTUMONW MMOTPEMIHOCTH apryMEHTOB IO JOIMYCTMMOW MOTPELIHOCTH
byHKIIIN
Brruuciienus 6e3 TOUHOro y4eTa HorperHocTen
CratucTuuecknii 1 TEXHUYECKUI MOAXOABI K yUeTy MOTPEMIHOCTEN IeHCTBUI
[TorpemnocTu pemenus 3agaun Ha 9BM
Pewenue ypasnenuii ¢ 00Hotl nepemeHHoU
ITocranoBka 3amaun
MeTtonpl HaxXOXKACHUS KOPHEN HEIIMHENHBIX YPaBHEHUI
Jlokanuzarus KopHen
Merto ociie0BaTeNbHbIX MPUOTMKEeHUN
YcoBepIeHCTBOBAHHBIN METO]T IIOCIIEA0BATENbHBIX MPUOIMKEHUN
Metoxn Herotona

Pewenue cucmem nuneunovlx ypagnenuu
TlocTanoBka 3amauu
Tunel KCMONB3yEeMbIX MATPULL
O6ycnosnennocts CJIAY
Meronsl pemienust CJIAY
Meron l'aycca
YTouHEHUE peleHus
MeTtoz IIaBHBIX 2JIEMEHTOB
Meron npocToi urepauuu

Hnumepnonuposanue ¢ynxyuii

[TocTaHOBKa 3a1a4M MHTEPIIOIUPOBAHUS
KoneuHble pa3HOCTH pa3IMUHBIX TOPSIKOB
Tabnua pasHocrei
OO6o01eHHas CTeneHb



WuTtepnonupoBanue Ajisl ciiydasi paBHOOTCTOSIINX y3J10B

[TepBas unrepnonsuronHas popmyna Herorona

Bropas untepnonsiunonnas ¢popmyna Herorona

Tabnuua neHTpaIbHbIX pa3HOCTER

Nurepnonsunonnsie popmyinsl ['aycca

WuTepnonaunonnas popmyna CTupiauHra

Nurepnonsiuuonnas Gopmyna beccens

OO1as XxapakTepuCcTHKa HHTEPIOISIIUOHHBIX (DOPMYII C IIOCTOSHHBIM IIaroM

WnTepnonaunonnas ¢popmyna Jlarpanxka. Cxema DiiTkeHa

Pasnenennble pazHocTH

WNurepnionsiunonnas ¢opmyna HelooToHa s citydass HEPaBHOOTCTOSIIUX 3HAYCHHI
apryMeHTa

OOpaTHOE UHTEPIIOIMPOBAHUE [T CIIydasi PaBHOOTCTOSIILIUX Y3JI0B

OO6paTHOE MHTEPIOIUPOBAHUE JUIS CITydasi HEPAaBHOOTCTOSAIIUX Y3JI0B

Ipubnuscennoe ougghepenyuposanue gynkyuil

[TocranoBka Bonpoca

[Tpubnmxennoe nuddepernupoannue GyHKIUN, 3aJaHHBIX B PABHOOTCTOSIITNX TOYKaX

@opMynbl  OpuOMMKEHHOro  aupdepeHIupoBaHMs,  OCHOBaHHblE  HAa  IEpPBOHU
WHTEepHOIAIUOHHON (opmyne HproTona

dopmyisl IpuOIMKEHHOTO MU depeHITpoBanys, OCHOBaHHbIE Ha ¢popmysie CTUpiarHTa

®opmynbl unciaeHHOro auddQepeHupoBaHus i PpaBHOOTCTOSIIUX TOYEK, BBIPAKEHHBIE
yepe3 3HaueHHsI (PYHKIHUU B ITUX TOYKAX

@®opmyibl YUCIEHHOr0 T depeHIMPOBaHUS ISl HEPAaBHOOTCTOSIINUX Y3JI0B

Tpubnusicennoe unmezpupogarue GyHKyu

OOu1me 3ameyaHus

Ksanparypusie popmynsl Hetorona — Koreca

dopmyra Tpanenuid U €€ OCTaTOYHBIN YieH

®opmyna CHMIICOHA U €€ OCTATOYHBIN YJIEH

®opmynsl HeroTona — Koreca BbICIINX OPSIAKOB

O6mrast popmyra Tparenuit (MpaBUIO TPAISIIAiA)

Oo6mas ¢popmymna Cumrcona (mapadonuyeckas hopmyna)

[TonsiTue o xkBamparypHoit popmyse YeObieBa

Ksanparypnas dopmyna I"aycca

Ipubnusicennoe peuierue 00bIKHOBEHHBIX OUGhGhepeHYUATbHBIX YPaBHe Ul

Oo6mue 3ameuanus. 3agaya Komm

WurerpupoBanue nuddepeHnaibHbIX YpaBHEHUN ¢ TOMOLIBIO PSIIOB

Merto rociieaoBaTebHbIX MPUOIMKEHUN

Merton HeonpeaeIeHHBIX KO3PPUITUESHTOB

Meron Diinepa

Momudukanuu meToaa Ditnepa

Merton Diinepa ¢ mocieayroie nTepainoHHon 00paboTKoi

Meton Pynre — Kyrra.

Yucnennoe pewenue ougpeperyuanvhbvix ypagHeHutl ¢ 4acmHblMu NPOU3600HbIMU U
UHMEeSPATbHbIX YPAGHEHU

YucneHHoe peleHne ypaBHEHUH ¢ YaCTHBIMH NPOU3BOJIHBIMU

Knaccudukarus nuddepeHuanbHbIX YpaBHEHHH ¢ YaCTHBIMH MPOU3BOJHBIMU

Hauanbuble u kpaeBble ycnoBud. 3agada Komm. Cwmemannas 3anada. KoppekTHOCTb
MIOCTAaHOBKH CMEUIaHHOMN 3aJja4u

KpaeBsbie 3a1aun s ypaBHEHUN SITUIITUYECKOTO TUTIA

Merton ceTok

Meron cetok s 3anaun Jupuxiie

WrepaninoHHBINA METOA pellIeHUs] CUCTEMbl KOHEYHO-PAa3HOCTHBIX YpPaBHEHUN



Pemenune kpaeBbIX 3a7a4 A1 KpUBOJIMHEHHBIX 0OacTen
Memoo Monme-Kapno

Wnes merona Monte-Kapio

Crnyyaiinble yncia

CriocoObl omyyeHHs CIIydaiHbIX YHCeT

Brruncnenue kparHbix MHTErpainoB metonoM Monre-Kapio

6) munoegole 3a0auu:
Omnpenenenue a0CONITHONH U OTHOCUTEIbHOI MOTrPeIIHOCTH NPUOINKEHHOTO YUCIA

1) Ompenenuth, KaKOe PAaBEHCTBO TOYHEE.

2) OKpyDIHUTh COMHUTENBHBIC IU(PHI YMCIA, OCTABUB BEpPHBIC 3HAKU: a) B Y3KOM CMEICIe; 0) B

LIMPOKOM cMBbIcie. OnpenenuTs a0COTIOTHYIO OTPEIIHOCTh Pe3yabTara.

3) Hatitn MMpEaACIbHBIC a0bCONIOTHEIC U OTHOCUTEIBHBIE NOrpeIHOCTU YUCeII, €CIIN OHU UMCIOT TOJIBKO

BEpHBIE IU(PHI: a) B Y3KOM CMBICIIE; 0) B IIMPOKOM CMBICTIE.

Nel
1) V44 = 6,63; 19/41 = 0,463
2) a) 22,553 (+£0,016); 6) 2,8546; § = 0,3%
3) a) 0,2387; 6) 42,884

Ne2
1) V30 = 5,48; 7/15 = 0,467
2) a) 6,4257 (+0,0024); 6) 17,2834; § = 0,3%
3) a) 0,537; 6) 3,751

Ne3
1) V10 = 3,16; 15/7 = 2,14
2) a) 2,3485(+0,0042); 6) 0,34484; § = 0,4%
3) a) 2,3445; 6) 0,745

Ne4
1) J10,5 = 3,24; 4/17 = 0,235
2) a) 0,5748(40,0034); 6) 34,834; § = 0,1%
3) a) 11,445; 6) 2,043

Ne5
1) V4,8 = 2,19; 6/7 = 0,857
2) a) 5,435 (£0,0028); 6) 10,8441; § = 0,5%
3) a) 8,345; 6) 0,288

Ne6
1) V30 = 5,48; 12/11 = 1,091
2) a) 0,12356 (£0,00036); 6) 8,24163; § = 0,2%
3) a) 12,45; 6) 3,4453

Ne7
1) V22 = 4,69; 2/21 = 0,095
2) a) 2,4543 (+0,0032); 6) 24,5643; 5 = 0,1%
3) a) 0,374; 6) 4,348

Neg
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) V9,8 =313;
2)  a)6,4257 (+0,0024);

3) a) 20,43;
Ne9
1) V83 =9,11;
2) a) 3,7834 (+0,0041);
3) a) 41,72;
Nel0
1) V52 =7,21;
2) a) 13,537 (+0,0026);
3) a) 5,634;
Nell
1) V44 = 6,63;

2) a) 13,6253 (+0,0021);
3) a) 18,357;
Nel2
1) V27 = 5,19;
2) a) 1,784 (+0,0063);
3) a) 0,5746;
Nel3
1) V31 = 5,56;
2) a) 3,6878 (+0,0013);
3) a) 14,862;
Nol4
1) V13 = 3,60;
2) a) 27,1548 (+0,0016);
3) a) 0,3648;
Nel5
1) V18 = 4,24;
2) a) 0,86 (£0,0013);
3) a) 2,4516;

Nel6
1) V38 = 6,16;
2) a) 0,98351 (+0,00042);
3) a) 0,389;
Nel7
1) V14 = 3,74;
2) a) 5,6483 (+0,0017);
3) a) 5,6432;
Nel8
1) V7 = 2,64;

2) a) 32,7486 (+£0,0012);
3) a) 0,0384;
Nel9

23/15 = 1,53
6) 23,574; & = 0,2%
6) 0,576

6/11 = 0,545
6) 21,68563; 5 = 0,3%
6) 0,678

17/19 = 0,895
6) 7,521; & = 0,12%
6) 0,0748

21/29 = 0,723
6) 0,3567; & = 0,042%
6) 2,16

50/19 = 2,63
6) 0,85637; & = 0,21%
6) 236,58

13/17 = 0,764
6) 15,873; 6 = 0,042%
6) 8,73

7/22 = 0,318
6) 0,3945; & = 0,16%
6) 21,7

17/11 = 1,545
6) 24,3618; & = 0,22%
6) 0,863

5/3 = 1,667
6) 3,7542; § = 0,32%
6) 62,74

49/13 = 3,77
6) 83,736; & = 0,085%
6) 0,00858

13/7 = 1,857
6) 2,8867; & = 0,43%
6) 63,745
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1) V12 = 3,46; 17/11 = 1,545

2) a) 4,88445 (+0,00052); 6) 0,096835; & = 0,32%
3) a) 12,688; 6) 4,636

Ne20
1) V35 = 5,91; 51/11 = 4,64
2) a) 38,4258 (+0,0014); 6) 0,66385; § = 0,34%
3) a) 0,543; 6) 6,743

Ne21
1) V22 = 4,69; 18/7 = 2,57
2) a) 0,39642 (+£0,00022); 6) 46,453; § = 0,15%
3) a) 15,644; 6) 6,125

Ne22
1) V17 = 4,12; 19/9 = 2,11
2) a) 0,66385 (+£0,00042); 6) 5,8425; § = 0,23%
3) a) 0,3825; 6) 24,6

Ne23
1) V11 = 3,32; 16/7 = 2,28
2) a) 0,75244 (+£0,00013); 6) 24,3872; § = 0,34%
3) a) 16,383; 6) 5,734

No24
1) V63 = 7,94; 20/13 = 1,54
2) a) 2,3684 (+0,0017); 6) 45,7832; § = 0,18%
3) a) 0,573; 6) 3,6761

Ne25
1) V47 = 6,86; 12/7 = 1,71
2) a) 0,38725 (+£0,00112); 6) 72,354; § = 0,24%
3) a) 18,275; 6) 0,00644

Ne26
1) V41 = 6,40; 6/7 = 0,857
2) a) 0,36127 (£0,00034); 6) 46,7843; § = 0,32%
3) a) 3,425; 6) 7,38

Ne27
1) V87 = 9,33; 23/9 = 2,56
2) a) 4,57633 (+£0,00042); 6) 23,7564; & = 0,44%
3) a) 3,75; 6) 6,8343

Ne28
1) V42 = 6,48; 27/31 = 0,872
2) a) 15,8372 (£0,0026); 6) 0,088748; § = 0,56%
3) a) 3,643; 6) 72,385

Humepnonuposanue pynxyuii
Juns dyaknuu f(x), 3a1aHHOW CBOMMH 3HAYCHHSMH B TOYKaxX Xg,...,X,, IOCTPOHTH

MHTEPHOIALMOHHBI MHOrowieH HpIOTOHa ¢ MCHONb30BaHMEM pa3feleHHbIX pa3zHocTel. Jlms

BapUAHTOB C YETHBHIMH HOMEpaMH HCIOIb30BaTh (OPMYIY HHTEPIOIUPOBAHUS BIEpen, s
BapUAHTOB C HEYCTHBIMU HOMEPaMH - GOpMYITy HHTEPIIOIUPOBAHUS HA3a]l.

CpaBHuTh rpaduku anmnpokcumupyemor ¢yHKuuuW f(X) M HMHTEPHOIALMOHHOTO
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MHOTOWJIeHa BHYTPUM M 3a IHpeAesaMu oTpe3ka uHTeproiaupoBanus. I[loctpouts rpaduk
MOTPEIIHOCTH UHTEPIONSALIHH.

Ka‘-IeCTBeHHO, C IOMOIIBIO Fpa(l)I/IKOB, OLICHUTH BJIMAHHUC HAa MOTPCHIHOCTL KOJIMYCCTBA U

PacIONIOKEHNs BHYTPEHHUX Y3JI0B HHTEPHOIALMN X1, ..., X;_q-

0.
1.

f(x) =Sin(x Sin(7 x)), Xmin=0, Xmax=1, n=5.

Pe3onancHas xapakTepicTHKa KonebaTenbHOro kKouTypa: f(x) =1/ Sqrt(1 + x7),
Xmin=-3, Xmax=3, n=4.
f(x) =Sin(z Cos(7 x)), Xmin=0, Xmax=1, n=5.

f(x) = Sin(x) / Sqrt(1 +x°), Xmin=-7, Xmax=7, n=6.

f(x) = exp( —b x) Sin[z(x + x*)], 5h=0.15, Xmin=0, Xmax=1, n=4.
fx) = (x* + 8) exp[— (¥/2)?], Xmin=-4, Xmax=4, n=8,

fx) = exp( —b x) Cos[n(x + x*)], h=0.15, Xmin=0, Xmax=1, n=4.
f(x) = Cos(m x%), Xmin=0, Xmax=1, n=4.

f(x) = Cos(27 x7), Xmin=0, Xmax=1, n=5.

f(x) = Sin[27 Sin* (7 x/2)], Xmin=0, Xmax=1, n=6.
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