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1. IlosicHuTeIbHAA 3aNUCKA
1.1. Heab u 32124 JAUCHMILIIHHBI

Lenp muciuruMHbl: cOPMUPOBATH Y CTYACHTOB METOAOJIOTHYECKHE OCHOBBI CHCTEMHOTO aHaln3a U
METOJZIOB DCIICHHUS] ONTHUMH3AIMOHHBIX 3a7a4 TpH OOOCHOBAaHWW W TPUHITHH OpPTaHU3AIMOHHO-
TEXHUYECKUX PEIICHUH.

3amaun JUCIIUILIAHEI:

- 03HAKOMUTH CTYJCHTOB C TPOIECCOM pPa3pabOTKH METOJIOB ONTHUMH3AIUU IS OOOCHOBAHHS W
MPUHATHS PEIICHWH M0 3ammuTe WH(pOpManuu; OIeHKAa JOCTOMHCTB W HEIOCTATKOB METOJOB
ONTUMU3ALIMH, BO3MOKHOCTH UX peaiu3aluu npu nomoiu SBM;

- chopMHpOBATh OCHOBHI MATEMATHYECKOTO arapara i peaju3alli METOJI0OB ONTHMHU3AINHN M
CHUCTEMHOT'O aHaJIM3a C BBIXOJIOM Ha MPUHATHE PEUICHUH B YCIOBUSIX HEONPEIECTEHHOCTH U PUCKA;

- Hay4YUTh TOHUMATh JBIKEHHE WH(OOPMAIIMOHHBIX MOTOKOB B CBSA3U C PEIICHHUEM CIETYIOININX
OINTUMH3AIIMOHHBIX 3a7a4:

J pacrpeiesieHHs BRBIYUCTUTEIBHBIX TOTOKOB MHOTOIIPOIIECCOPHBIX DBM;

J CUHTE3a UCKYCCTBEHHBIX HEUPOHHBIX CUCTEM;

o pacnpeeNeHus pecypcoB B CIy4asiX BHICOKOW Pa3MEPHOCTH;

J oOecriedeHHss BBICOKOTO YpPOBHS HAJACKHOCTH U 0€30macHOCTH  (HYHKIMOHHPOBAHUS

MH(OPMALIMOHHBIX CUCTEM.

1.2. IlepeyeHb IVIAHMPYEMBbIX Pe3yJabTATOB 00y4YeHUs MO AUCHUILUINHE, COOTHECEHHBIX C
HHAUKATOPAMU JOCTHKEHHUS KOMIIETeHIHI

Komnerenuus NuaukaTopbl Pe3ynbTaThl 00yyeHus1
(xom n KOMIIeTeHIU i
HaMEHOBaHHE) (koo m
HaWMEHOBAHUE)
OIIK-2. Criocoben | OIK-2.1. 3nams: SBONIOLMIO CHCTEMHBIX IPEACTaBICHUN; OCHOBHBIE
000CHOBaHHO Omnpenenser u TIOHATHS U ONPEAETICHUSI.
BBIOMPATB, aHaAITU3NUPYeT Ymems:  0o000maTs W aHATWM3WPOBATH  HWH(OpMAITHIO,
JI0pabaThIBaTh U CYIIIECTBEHHBIE ¢dopMynupoBaTh LEIM W BHIOUPATh ONTHUMAaJbHBIE IMyTH HX
MPUMEHSTH IS 3IIEMEHTHI JIOCTHKEHUSL.
peleHus UHQOPMAIMOHHBL | Brademy: IpeNCTaBICHUEM O IEPCHIEKTUBAX Pa3BUTUSA METOJIOB
HCCIIEJIOBATENBCKUX | X CHCTEM ONITHMH3AIIMH BHIOOPA aThTEPHATHBHBIX PEUICHHH.
U IpOeKTHbIX 3a7a4 | OIIK-2.2. 3uams: conepkaHWe M CYUIHOCTb MaTeMaTHYECKHMX METO/I0B
MaTeMaTHYECKHE OcymiecTBusieT ONTUMM3ALUKN; METOIBl BHIOOpAa W NPUHATHS PELICHUH Kak
METOAbI ¥ MOAEIH, | TIOUCK K 3aBepIIAoNIei CTaJui CUCTEMHOTO MTPOX0/1a K IMPOEKTHPOBAHUIO,
OCYIIIECTBIISTh MPUMEHSET CO3JIAaHHIO ¥ DKCILTyaTallud MHOOPMAIIMOHHBIX CUCTEM.
MIPOBEPKY porpaMMHOE Ymems: ¢dbopmynupoBartb CYLIHOCTb KOHKPETHBIX
a/IeKBaTHOCTH obecrieueHe A1 | METOJAOJIOTMYECKUX NMPHHLUIIOB, PUHATHS PEIICHUH U METOJIOB
MoJenei, MPOBENICHHS ONTHMU3AIUN; TPUMEHATh OCHOBHBIE W3yYEHHBIE METO/bI
aHaAJIM3UPOBATh BBIUMCJIMTENBHBIX | ONTHUMM3AIMK B MPOLECCe MPUHATUS aJbTEPHATUBHBIX pELIeHUN
pe3yibTaTHl, 9KCTIIEPUMEHTOB BO MHOTOKPHTEPHAIBHBIX 3a/a4aX C yYEeTOM HEONpPelesIEHHOCTH
OLIEHUBATh U pHUCKa.
HaJEKHOCTb U Brnademy: npencraBieHueM 0 BO3MOXKHOCTSIX TpuMeHeHus: DBM
KauecTBO C LIETIBI0 pean3alyi METOJ0B ONTUMHU3ALIMHU, COCTABIISIONINX
(YHKIMOHUPOBAHUS OCHOBY NEPCIEKTUBHBIX HH(POPMALMOHHBIX CUCTEM
CUCTEM 0e30macHOCTH, (PYHKIMOHUPYIOIUX B PEKUME PEaIbHOTO
BpPEMEHU.

1.3. MecTo AucuMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl



HucuuiuinHa «MeToabpl ONTUMHU3AIMM» OTHOCHTCS K 00s3aTeNbHOM dYacTu OJIoKa JAMCLUIUIMH
y4eOHOr0 IJIaHa.

Jlisi OCBOGHHMSI AMCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUS M BIAJCHUs, c(OpMUPOBAHHBIE B XOJ€
W3y4YeHMs clenyrommx aucuuiuive: «Junddepennuanbubie ypaBHEHUS», «YUCIEHHbIE METOMBD,
«Teopus ynpaBineHUs».

B pesynbTare ocBOeHMS NUCHUIUIMHBI ((OPMUPYIOTCS 3HAHUS, YMEHUS U BIIQJICHHSI, HEOOXOAUMBIE ISt
U3Y4YEHMs CIEQYIOIIMX IUCHMIUIMH U TPOXOXKIACHHUS MpakTHK: «MaTemaruueckas TEOpHUs HIpPy,
«Metonpl IpUHATHS pelIeHUi», «MaremaTHueckoe MojenupoBaHuey, YuebHas npakruka (HaydHo-
ucclieioBaTeNbcKasi pabora  (MOJlydeHHE TEpPBUYHBIX  HABBIKOB  HAYYHO-HMCCIIEIOBATEIbCKOM
JESITEIbHOCTH)).

2. CTpyKTYypa TUCHUIIMHBI
OO6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTABISIET 6 3.€., 216 akageMUYecKnx 4acosB.
CTpyKTypa AUMCHUNIHHBI 11 04HOH (GopMbI 00yUeHust
O0beM HNUCHUIUTMHBI B (opMEe KOHTAaKTHOM pabOoThl OOyYaroIMXCS C MeJarormdyecKuMu

paboTHUKaMu ¥ (WJIK) JUIAMH, TPUBIEKaEMbIMH K peaju3aluu 00pa3oBaTelIbHON MporpamMmbl Ha
UHBIX YCIOBHSX, IPH MTPOBEACHUHU YUSOHBIX 3aHATHI:

Cemectp | Tun yueOHBIX 3aHATHIA KonnuecTBo
4acoB
6 Jlexknuu 24
6 IIpakTueckue 3aHsATHS 32
Bcero: 56

O0BeM AUCHUIUTHHBI B (DOpME caMOCTOITEIbHON paboThl 00yUatomuxcs coctaisieT 140
aKaJIeMUYECKHUX 4acoB, B T.4. KypcoBas padora 20 yacos.

3. Conep:xxanue TUCHMILTHHBI

TEMA 1. CHCTEMHBIW AHAJIN3, PA3BUTUE CUCTEMHBIX ITPEJCTABJIEHUI
OHpeI[eJICHI/I}I U OCHOBBI CUCTCMHOI'O aHajiu3a, MECTO €TI0 B pALYy HaHpaBJIeHI/If/’I, O6€CH€‘II/IBaIOH_II/IX
yHpaBieHUE CIOXKHBIMU CHCTEMaMU: TEOPHs MPHUHITHS PELIEHUH, UCCIeI0OBaHNe ONepanuii, Teopus
CUCTCM, TCOPUA UI'P, CUCTCMOTCXHHUKA, CUCTCMbI MaCCOBOI'O OGCJIy)KI/IBaHI/IH, MOACIINPOBAHUSA CUCTEM.
[Ipumepsl w MecTo 3a7ady ONTUMH3ALUU B TMPUKIAAHBIX 3aJadyax B pacIpelle]IeHUH PecypcoB,
JJOTUCTHUKHU U T.II., 3HAKOMCTBO C MCTOAOM ITOCJICA0OBATCIIbHBIX HpGl[HO‘-ITGHHfI.

OcHOBHbIE TOHSATHS CHCTEMHOTO aHajiu3a: 3JEMEHTHl CHUCTEMbI CBS3HM, OOpaTHasi CBs3b, CHCTEMA,
60.]11)]_]_[351 CUCTCMaA, HCpaApXUsd B CHUCTCMAX, ACKOMIIO3UIIUA CUCTCMBI, MATPOUIHBIC CTPYKTYPHI.
[TonsiTne cinoxxHOCTH cucTeMbI 110 KoiMOropoBy.

[TocTpoeHne kiacca SKCTpEMaNbHBIX 3a7ad B CHCTEMHOM aHaju3e, JOMYCKAaIOIUX MAaTpOUIHBIH
MOJXOJT ¥ pa3peIIMMbIX METO/IOM MOCJeI0BATENIbHBIX MPEINOUYTEHUI.

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA CUCTCMHOI'O aHaJin3a.

TEMA 2. MATEMATHYECKHE METO/IbI OITUMU3ALINN: NCXO/JAHBIE IIOHATHUA
N OIIPEJAEJIEHUSA

OcCHOBHBIE CBEJICHHSI U3 TEOPUU MHOXKECTB, IT'padoB, MATPOUAHBIX CTPYKTYP H 3ajau LEJIOYHCICHHOM
ONTHMHU3ALINH.

KomOuHaTOpHbIE OCHOBBI CHCTEMHOT'O aHAIN3a U METOJOB ONTUMH3AIMU: COYETAHUs, IEPECTAHOBKHY,
YIOPSA0YEHHOCTD, pa3MEIEHUS, PACIIPEACIICHNUS.

bunoMm HproTOHA ¥ OCHOBHBIE CIIEICTBUS, BBITEKAIOLINE U3 HETO.



MeTo/ peKyppEeHTHBIX COOTHOIICHHH, MeTo T U uncia OuboHayyu.

3amaua oOecmedeHus HAACKHOCTH CHUCTEMBI 3allUThl HMHPOPMAIIMM METOJOM ONTHUMAJIBHOTO
pe3epBUPOBaHMUS OTKA3aBIINX AJIEMEHTOB. 3a7aua 3alliuThl HHPOPMAIUH B CIIOKHOM CHCTEME.
LeneBas pyHKIMS B ONTUMHU3ALMOHHON 3a7aue C YCIOKHEHHBIM COCTaBOM pacIpeielIeHHs PECYPCOB.

TEMA 3. METO/bI BE3YCJJOBHOHN OIITUMU3ALIUU ®YHKIIUH MHOTUX
INEPEMEHHBIX

[TocTpoeHne kimacca 3JIEMEHTAPHBIX 3aj/lad, JOMYCKAIOMIUX MATPOUAHBIA TOAXOA W Pa3pelInMbIX
METOJIOM IOCJEI0BATENbHBIX MPEANTOUYTCHUMN.

[Ipumep npaxkTHueckoi 3a1a4n 6€3ycI0BHON MUHUMHU3AUHU (METO/I HAMMEHBIINX KBAIPAaTOB).
Boeimykible MHOXECTBa M BBIMYKIble (YHKIMU: CBOWCTBA BBIMYKIBIX (YHKIWN, BBITYKIIbIS
kBagpaTHele ¢GyHKiuU. [IpsiMble Meronbl O€3yClIOBHOM MHHMMM3AMM: MHHUMH3ALMS 110
MPAaBIWIBHOMY CHMIUJIEKCY, MOUCK TOYKM MHUHUMyMa MO AePOPMUPYEMOMY CHUMIUICKCY, METO]
[UKJIMYECKOTO TOKOOPAMHATHOTO Craja, ajiroputMm Xyka-J[>kaBuca, METOJ CIy4ailHOTO TIOMCKa,
METOJl COMPSKCHHBIX HampaBieHU. MeToasl 0e3yClIOBHONH MUHHMHU3AIMU Ha OCHOBE MPOU3BOIHOMN
GbyHKIMM: MeTOJ TPAaJWEHTHOTO CMajaa, METOJI HaucKopeumero cmamga, Metron HproToHa,
KBa3WHLIOTOHOBCKHE METO/IBI.

3amaua «obecreueHne HaJeKHOCTH 3a CUET ONTUMAJIBLHOTO PE3EPBUPOBAHUS OTKA3ABIITUX dJIEMEHTOBY.
3amava «3ammra nHHOPMAIIUU B CUCTEME.

TEMA 4. YUCJIEHHBIE METO/IbI PEIIIEHUSA 3ATAY JIUHEMHOI'O
MNMPOI'PAMMMPOBAHUSA

JluneiitHoe mporpaMMHpOBaHME. 3aJauyd  HEJIMHEHHOro MpPOrpaMMHpPOBAaHUS, CBOJUMBIE K
[IEJIOYUCTIEHHOMY TMPOTPAMMHPOBAHUIO C HEJIMHEWHOW 1eNeBod (yHKIMEH K JUHEHHOMY
MIPOrPAMMHUPOBAHUIO: 3a7a41 JIPOOHO-TMHEWHOTO MIPOrPaMMHUPOBAHUS, KBaJpaTUYHOE
MPOrpaMMHUPOBAHHE.

TEMA 5. YAUCJIEHHBIE METO/IbI PEINEHUS 3AJIAY HEJIMHEHHOTI'O
IMPOI'PAMMMPOBAHUA

Metoasl BO3MOXKHBIX HAIlpaBICHUM: CIydall JIMHEWHBIX M HEIMHEHMHBIX OrpaHudeHuid. ['panneHTHbIe
METOBI: METOJ MPOEKIMH, METOJ] YCIOBHOTO TpajJueHTa. MeToabl NOoCcIe10BaTeIbHOM 0e3yClIOBHOM
ONTHMU3ALNU, METOIbI IITPAdHBIX U OaphEPHBIX QYHKIUH.

TEMA 6. METO/bI PEHIEHUA INCKPETHBIX 3AJAY OIITUMU3AILIUA

[TocTaHoBKa ONTUMHU3ALMOHHON 3aa4l NTPOEKTUPOBAHUS UCKYCCTBEHHOM HEUpPOHHOU ceTH. llenesas
(yHKIHS B OITUMHU3AIMOHHOM 3a71a4€ ¢ YCIOKHEHHBIM COCTaBOM PaCIpeIeisieMOro pecypca.
[Ipumepsl MaTEMAaTHYECKUX MOJIENIEH NUCKPETHBIX 3a/1a4 onTuMu3zanuu. Merton orceueHus. Metoasl
BeTBE M TpaHull. [[MCKpeTHOE IMHAMUYECKOE MNpPOrpaMMHpPOBAHUE: MOCTAHOBKA MHOTOIIAroOBOM
3a7a4¥ ONTUMHU3ALMH, IPUHIUIT ONTUMAJIBHOCTH, METO benmana.

TEMA 7. OITUMU3ALMUSA B BECKOHEYHOMEPHbBIX IPOCTPAHCTBAX

baHaxoBBl W THIILOEPTOBBI MPOCTpPaHCTBA (DYHKIWIA: JIMHEHHbIC (YHKIMOHAIBHBIC MPOCTPAHCTBA,
HOPMHPOBAHHBIE M MaTeMaTU4YEeCKHe IPOCTPAHCTBA, OaHAXOBbI M TWIHOEPTOBBI MPOCTPAHCTBA.
OcHoBHBIE cBelieHHA O (DYHKIMOHAJTAX B OaHAXOBBIX IMPOCTPAHCTBAX, BBIMTYKJIbIC (YHKIIMOHAIBI.
HeoOxonuMble M J0CTaTOYHOE YCJIOBUS MHUHMMyMa (YHKIMOHAja: 33jada MHHHUMH3AIUH B
0aHaXxOBOM MPOCTPAHCTBE. Y coBUe MUHUMYMa nuddepernupyemoro gpynkimonana. Teopema Kyna-
Takkepa. [TpubimxeHHbIe METOIbI MUHUMH3AIMK (PYHKIIMOHAIOB MIPU HAJIUYUHM OTPaHUUEHUI: METO
MPOEKIMU TpaJueHTa, MeToj ITpapHbIX (YHKIMOHAJIOB, METOJ YCJIOBHOTO TIpajueHTta. Meton
I'PaJIMEHTHOrO CIaja, METO, HAaHCKOPEWIIero crajia, MeTo I CONPSKEHHOTO IPaIueHTa.

TEMA 8. MATPOUJIBI B JUCKPETHOM OIITUMHU3ALIUA
Bompocsl  cymiecTBOBaHMS JIOKAJIBHOIO MHMHHMMYMa, METOJ W QITOPUTM  IOCIEA0BATEIIBHBIX



MIPEATIOYTEHUN.
MHorokputepuaibHas 3ajJadya ONTHMHU3AlLMU: MeToJ aHanu3a wuepapxuit (merox T.JI.Caatm),
TEOPETUKO-aHATUTUUECKNE IPEAIIOCBHUIKH, CYIIIHOCTh METO/IA, AJITOPUTM €T0 pealu3aliH.

4. O0pa3oBaTe/ibHbIE TEXHOJIOTUHN

J7is IpoBeNIeHUS 3aHAMULL TeKYUOHHO20 Muna 1o JUCIHUILTUHE MPUMEHSIOTCS TaKue 00pa3oBaTeIbHbIe
TEXHOJIOTHH KaK JISKIMI-BU3yaIu3allHsl C MPUMEHEHHEM CIIalI-TIPOeKTOopa, JISKIusA-0ecea.

Jlis ipoBeNeHUS npakmu4eckux 3ausamuil UCTIONB3YIOTCS TaKue oOpa3oBaTebHBIE TEXHOJIOTHUU KaK
pelieHre TUMOBBIX 3a]1a4 JIUTs 3aKpeTuIeHus U (POPMUPOBAHUS 3HAHUHN, YMEHHH, HABBIKOB.

B pamkax camocmosmenvHoli pabomsi CTYACHTOB TPOBOAMWTCS KOHCYJIBTHPOBAHHE H IPOBEpPKA
JIOMAITHUX 3aJaHui MMOCPEICTBOM JIEKTPOHHOM MOYTHI.

B mnepuony BpeMEHHOTO TPUOCTAHOBIICHUSI TIOCEIICHUS OOYYaOIMIMMHCS TOMEIICHUH |
tepputopuu PI'TY st opranuzanuu yd4eOHOTO mporiecca ¢ MPUMEHEHUEM dJIEKTPOHHOTO O0yUYeHus U
JTUCTAHIIMOHHBIX ~ OOpa30BATENbHBIX TEXHOJOTHMH MOTYT OBITh HCIOJB30BAHBI  CIIETYIOIINE
00pa3oBaTeNbHbIC TEXHOJIOTHH:

— BUJICO-JICKIIUU;

— OHJIAMH-JIEKI[MU B PEKUME PEATBHOTO BPEMEHMU;

— DJICKTPOHHBIC YYCOHHUKH, YyueOHBIC TTOCOOUS, HAyUHbIE U3/IaHUS B DJICKTPOHHOM BHJIC U JTIOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcam;

— CHCTEMBI I 3JIEKTPOHHOTO TECTUPOBAHUS;

— KOHCYJIbTallMU C UCIIOJIb30BAHUEM TEJIEKOMMYHUKAIMOHHBIX CPEJICTB.

5. OneHka nJIaHUPYeMBbIX Pe3yJIbTATOB 00y4eHHs

5.1 CucreMa oleHUBAHUA

DopmMa KOHTPOJIS Makc. KoJIn4ecTBO 0aI0B
3a onny padory |Bceero

Texymuii KOHTPOJIb:

— pacuetHo-rpadudeckue pabotsl (PT'P) NeNe 1,2 (Temsr 3,5) 15 6annos 30 GaytoB
— TecTHpOBaHue (TeMa §) 30 GayoB 30 6amtoB
[IpomesxyTOoUuHas aTTecTalus - SK3aMeH 40 6amroB
(’K3aMeH 1o omeTam)

HToro 3a cemecTp 100 6annos

[Tomy4yeHHBIM COBOKYITHBIN Pe3yJIbTAT KOHBEPTUPYETCS B TPAAULIMOHHYIO IIKATy OLIEHOK U B
IIKaxy omneHok EBporefickoil cucreMsl mepeHoca u HakorieHus kpenutos (European Credit Transfer
System; nanee — ECTS) B coOTBETCTBUU C TaOIULICH:

100-6amnbHast TpazmionHas mKaa [Ixama
HIKaJia ECTS
95-100 A

2304 OTJINYHO B

68 — 82 XOPOIIIO 3a4TEHO C

56 — 67 D

5055 YIOBIICTBOPUTEIIEHO E

20-49 FX

0-19 HEYJIOBJICTBOPUTEIHLHO HE 3a4TEHO P




5.2 Kpurtepum BbICTABJIEHUS OLIEHKH IO JUCIUIJIMHE

Bamabl/ | Ouenka mo Kpurepuu oueHKH pe3yJbTaToB 00yUYeHHs 10 TUCHUTIIIHHE

HIkana | AucHUIIMHE
ECTS

100-83/ OTJINYHO BricTaBisieTcss 00y4aromeMycsi, €CJIi OH TIIyOOKO M MIPOYHO YCBOWII TEOPETUUCCKUH U
AB MIPAKTUYECKUN MaTepuall, MOXKET IPOJIEMOHCTPHPOBATH OTO Ha 3aHATHAX U B X0zl
IIPOMEXKYTOYHOH aTTeCTalu.

OOyuaronMicst ICUEPIBIBAIOIE U JIOTHYECKH CTPOMHO U3NaraeT y4eOHbli MaTepual,
YMEET YBS3bIBATH TEOPUIO C IPAKTUKON, CIIPABIISETCS C PELICHUEM 3a]a4
po¢eCCHOHATBHOI HaNPaBICHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, TIPAaBHUIIBHO
000CHOBBIBACT MPHUHSATHIC PEIICHUS.

CB0OOOIHO OpHEHTHPYETCS B yU4eOHOH 1 TIpo(ecCHOHANBEHOM JIUTEpaType.

Or1ieHKa 110 JUCIMIUIMHE BBICTABILIFOTCS 00ydaroneMycst ¢ y4€ToM pe3yIbTaToB
TeKyIled U MPOMEXKYTOUHON aTTeCTallUH.

KomrieTeH1mu, 3akperui€HHbIe 3a TUCHUILTMHON, ChOPMUPOBAHBI HA YPOBHE —
«BBICOKHI.

82-68/ XOPOIIIO BricTraBisercss 00y4aromeMycsi, €CIIi OH 3HAeT TEOPETUICCKUHN 1 MPaKTHICeCKUN

C MaTepual, FPaMOTHO U IO CYILECTBY U3JIaracT €ro Ha 3aHSATUSAX U B XOI€
IIPOMEXKYTOYHOH aTTeCTalliy, HE JOIIyCKas CYLECTBCHHBIX HETOYHOCTEMU.
OO0yyJarouiics IPaBUIIBHO MIPUMEHSET TEOPETUICCKUE TTOIOKEHIS TP PEIICHUN
MPaKTHYECKUX 33124 Npo(ecCHOHAIFHOMN HANPaBICHHOCTH Pa3HOTO YPOBHS
CJIO’KHOCTH, BJIaJIe€T HEOOXOJMMBIMH ISl 3TOr'0 HABBIKAMH M IIPUEMaMH.
JlocTaToYHO XOPOIIO OPUEHTUPYETCS B YUeOHOU 1 npodeccroHansHOM auTeparype.
O1ieHKa [0 JUCIMIUIMHE BBICTABILIFOTCS 00y4aromeMycs ¢ y4€ToM pe3ysIbTaToB
TEKYLIEN U TPOMEXYTOUHOM aTTECTaIUH.

Komnerenmun, 3aKperui€HHbIE 3a TUCIUTDINHOMN, COPMHUPOBAHEI HA YPOBHE —
«XOPOLIHIY.

67-50/ yJIOBJICTBO- BeicraBnsiercst oOy4aromeMycsi, €Clii OH 3HaeT Ha 0a30BOM yPOBHE TEOPETHIECKUH U
MPaKTHYECKUH MaTepHall, IOMYCKAeT OT/AEIbHbIE OIIHOKH MPU €ro U3JI0KESHUH Ha
3aHATHAX U B XOZ€ MPOMEKYTOUHON aTTeCTalUH.

OO0ydJarouiicss UCTIBITHIBACT ONIPEISIEHHBIC 3aTPYJHCHUS B IPIMEHEHIH
TEOPETHYECKUX TOJIOKEHUI MTPH PELICHNH MPAKTHUECKUX 3a7a4 NMPodhecCHOHATEHON
HATIPaBICHHOCTH CTAaHIAPTHOTO YPOBHS CIIOKHOCTH, BIaIeeT HEOOXOIUMBIMH IS
9TOr0 0230BHIMH HAaBBIKAMH U IPHUEMAMHU.

JleMOHCTpHpYeT JOCTaTOUHBIH YPOBEHb 3HAHUS YIEOHOH INTEPaTyphl 10 AUCIHUILUINHE.
OrieHKa 1Mo JUCIHUIUINHE BBICTABILIFOTCS 00ydaroneMycst ¢ y4ETOM pe3yIbTaToB
TEKYLIEH U IPOMEKYTOUHOHN aTTECTaLUMU.

KomrmieTeHnmu, 3akperui€HHbIE 3a TUCIUILTMHON, ChOPMUPOBAHBI HA YPOBHE —
«JIOCTaTOYHBIIY.

49-0/ HEYJOBJIET- BricTaBisiercss o0y4aromemMycsi, €Cii OH He 3HaeT Ha 6a30BOM ypOBHE TEOPETHUECKHUIT
F,FX BOPHTEIHHO U NIPAKTHYECKHH MaTepHal, 1Oy CKaeT rpyObIe OMMOKH IPH €T0 N3JI0KCHUU Ha
3aHATHUAX U B XOJI€ IPOMEXYTOUHOM aTTeCTalUH.

OOyuaromuics: UCIBITHIBAET CEPhE3HBIE 3aTPYAHEHHS B IPUMEHEHHH TEOPETUUECKIX
TIOJIOKEHHUH TIPH PELICHUHN TPaKTUYECKHX 3a1a4 MPohecCHOHATBHON HAIIPaBICHHOCTH
CTaHJIAPTHOTO YPOBHS CJIOKHOCTH, HE BJIa/Ie€T HEOOXOAUMBIMH JIJIsl 3TOTO HABBIKAMH U
npuéMamu.

JemoncTpupyer ¢pparMeHTapHbIe 3HAaHUA yIeOHOM IUTEPaTyPHI IO AUCIHUILIIHE.
OreHKa 1o JUCHUIUIMHE BBICTABIISIOTCS 00yJaromeMycs ¢ yI6TOM pe3yIbTaToB
TEKYLIEH U MPOMEXYTOUHOM aTTecTallH.

KomnereHnuu Ha ypoBHE «JOCTaTOUHBIN», 3aKPEIUIEHHBIE 3a TUCLUUIUIMHOM, HE
c(OpMHUPOBaHBI.

D.E PUTEIBHO

5.3 OmueHouHble cpeacTBa (MaTepuajibl) A TEKYyLIero KOHTPOJIS YyCIeBAeMOCTH,
NMPOMEKYTOUYHOM aTTeCTANH 00y4aIOIIUXCS N0 JUCHUILTHHE

Texkymuii KOHTPOJIb

Ilpumepnuie sonpocwvl/3a0anusn 0131 mecmuposanus



1. Yro ob1iero B ompeieieHuH BRITYKIOTO MHOYKECTBA U BHIMYKIIOW (pyHKIINN?

a) Hudero, 310 aOCOMIOTHO pa3HbIe MAaTEMAaTHIECKUE TTOHSTHSI.

0) DTO J1Be CTOPOHBI OJJHOTO U TOTO K€ TIOHATHS.

B) OGmiee — 3To nmuHelHas Gopma ¢ e€ TeOMEeTPUIECKUM 00pa3oM — OTPE3KOM.

2. Jluneitnast pyHKIUS SBISETCS U BBITYKJIONH M BOTHYTOM OJHOBPEMEHHO. A BOT B CTPOTOM JIH TO
cMbIcTe?

a) [la, B ctporom, B 000X CITydasiX.

6) OZHOBpEMEHHO U B CTPOTOM M HE B CTPOI'OM CMBICIIE.

B) OJTHOBPEMEHHO HE B CTPOTOM.

3. CHpaBe)IJ'II/IBO JIX YTBEPIKACHHUEC: BBIITYKIIOCTh U BOTHYTOCTH OIIPEACTIAIOTCA TOJIBKO OTHOCUTCIIBHO

BIMyKIBIX MHOKecTB M C E 2

a) OHO JI0’)KHO

0) YTBep:KIeHHEe TUIIEHO CMBICIA.

B) Jla, uctunHo.

4. MOXHO JI1 ONIPEJeNIUTh BBIIYKIO€ MHOXKECTBO B TepMUHaX AU (epeHInanibHOro HCUUCICHUs ?
a) Henp3s.

6) Jla, MO>XHO, €CJIi BBECTH IIPOU3BOIHYIO 110 MHOKECTBY.

B) MOXHO, U 3TO yXe€ clieJaHo.

5. BO3MOXHO JT1 BBECTHU OIpE/IEJIEHUE BBIMYKJIOCTH (DYHKIIMM HA OCHOBE MaTpHIl U UX
JNEeTEPMUHAHTOB?

a) Henb3s.

0) [a, BO3MOXKHO.

B) Borpoc nuiien cmeicra.

6. DKBUBAJIEHTHBI JIU CJIEAYIOIINE YCIOBUS BIMyKiIocTH GyHKIuM f(x) Ha E,:

) Vx,x,€E,, A+p=1 f(Ax +px,) SAf(x)+uf(x,);
2) Vx, X, €E, X <x, (%, —x) [ () S f(x,)— f(x);

a) Jla, abcomoTHO.
6) a, mpu JOTIOTHUTETHHBIX YCIOBHSIX.
B) Her.

7. DKBUBAJIEHTHO JIM ycIOBHE BBIMTYKIOCTH QYHKIHH f(X)|x=(V f(x+As),s), KOTOpas MOHOTOHHO
Bo3pacTaet 1o A€ E, mpu mo6bIx GMKCHMPOBaHHBIX X U S, ycnoBusaM 1) u 2) u3 Bompoca 6 (31ech V -

OTIepaTop MPOU3BOIHOM 10 HAMPABIECHUIO A)?
a) Jla, PKBUBaJIEHTHO.

0) Her.

B) Jla, npu onpeeeHHbIX YCIOBHSIX.

8. JlomycTMoO Jii ompeiesIieHre BBITyKIOCTH Bkl nuddeperiupyemont Gpyuakmun f(x) depes
2

Qyrxuuro @(A) = f(As+ ux) , rue % >0, A+u =1, onpenenennoii 3 Bonpocos 6) u 7) ?
a) Her, 6e30roBopoyHo.

0) [a, 5KBUBaJICHTHO.

B) HeoOxoaumbl AOMOIHUTENBHBIE TaHHBIE O cBoMicTBax QyHKIuH f(X) ue(1).

) 2 V) )
9. MOHO JI1 yTBEPXKIATh, 4TO 11 BhIMTyKI0H Qpyrkuuu f(x)ec™, VX € E, co cBoeit matpueii

Tecce H(x) = 0" f(x)ox’ momkHo GbITh BbIoIHEHO yeaoue Ax'H (x)Ax >0 ?
a) Jla, Bcerna.

6) Her, kaTeropuuecku.

B) ['eccuan 31ech He Ipu yeMm.

10. SIBnsieTcs M BBIMYKJIBIM ITyCTOE MHOXKECTBO?

a) Her.

0) a, mo onpeaeneHuto.
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B) Bompoc He koppekTeH.

11. SABngeTcs a1 BBITYKJIBIM MHOKECTBO, COCTOSIIIIEE U3 OJJHON TOUKHU?

a) Jla, mo omnpezenenuio.

6) Her, aGcomtoTHoO.

B) Bonpoc numien cMeicia.

12. SIBnsieTcst 11 BBIITYKJIBIM MHOKECTBO TOYEK, COCTABIIAIOIIEE OTPE30K, BBITYKIIBIM?

a) Her.

6) a, eciy UCKIIIOYUTH KOHIIEBBIE OTPE3KH.

B) /la, OHO M BBIITYKJIO€ U BOTHYTOE OJHOBPEMEHHO.

13. SIBngeTcs au BBITYKJIBIM MHOKECTBO TOUEK MEPECEUCHUS ABYX BBITYKIIBIX MHOKECTB?

a) Ja.

0) Her.

B) OHO CTaHOBUTCA BBITYKJIBIM U BOTHYTBIM OJTHOBPEMEHHO.

14. Kak npoBepuTh BBITYKIOCTh GyHKIUIO f(X) Ha MHOKecTBe M=E,,

f(xX)=x"+x; +x2+x; —10x,-10 2

a) Tonbko uepes ['eccuan.

0) MoxHo u muddepeHnranbHpIM crtocodom (depes marpuity ['ecce) u HeauddhepeHnaIbHbIM.
B) HenuddepennmaabHbIM HUKAK HENb3sl.

15. Kak naeHtTuduuupoBats (IpUBECTH K KAHOHUYECKOMY BUAY) KBaapaTuuHyto popmy f(X)=xX»?
a) Hukak, mockosibKy 3a Hell He CTOUT HUKakast hopMma.

0) JluneitnpIM IpeoOpa3oBaHuEM YVi=Xi1X2, Y2=X1-Xa.

B) OpTOoroHaisHbIM peodpazoBanreM y=x'Hx.

16. CripaBeisTMBO JTM YTBEPXKACHHUE: 00 YCIOBUSIX 1-TO U 2-TO MOPSIIKOB MOKHO TOBOPUTH TIPH
OTCYTCTBUM OI'PAaHUYEHUN HA NEPEMEHHBIE, 10 KOTOPBIM OCYLIECTBIISETCS ONTUMHU3ALINS

g depeHInaIbHbIM METOIOM?

a) Jla, ToJIbKO Tak.

0) Her.

B) IlocTaHOBKa Bompoca HE IPUHSTA B TEOPUU HETMHEHHON ONTHMHU3ALINH.
17.Mo>HO 71 cuuTaTh HEOOXOAUMBIMH YCIOBUAMHU min f(X) mpu OTCYTCTBUHM OrpaHUYEHUIA
CJIEYIOIINE YCIOBUS:

Vf(x*)=0 (ycnosue 1-ro mopsxa),

Ax'H(x*)Ax >0 (ycnosue 2-ro nopsiaka), rae V/(x) - rpamuent Gynxuun f(x*), H(x*) - marpuia
Tecce st x = x*?

a) [la, 9T0 1 eCTh HEOOXOAMMBIC YCIIOBHSL.

6) OHM 1 HEOOXOJUMBI U JJOCTATOYHBIE OJTHOBPEMEHHO.

B) OHM 1OCTaTOYHBIE.

18. SBnstoTCS M 1OCTATOYHBIMH yCIOBUAMHU min f(X) Ipu OTCYTCTBUM OTPaHUYEHUI clieyromue
ycioBust (0003HaYeHHS — CM. Borpoc 17)?

VI (x*)=0
Ax'H (x*)Ax >0
a) Jla.

0) Her.

B) Her, Tak kak rpaaueHT paseH 0.

19. MoHO 11 cUATaTh METOJ] MHOKUTENEH Jlarpanyka OCHOBHBIM METOIOM pEIIEeHUs SKCTPEMaTbHBIX
3amay?

a) la, eciiu TOTIOJTHUTENFHO PUHSTH YCIOBHS: UMEETCS B BUJLY JIOKAJBHBIN 3KCTPEMYM H (DyHKIIHA
orpaHu4eHuil g(X) yA0BIETBOPSIOT YCIOBUIO SIKOOH (T. €. B TOUKE X*- CTallMOHAPHOM TOUKE paHT
MaTpuIbl SIKoOM COBMAZAET C YMCIOM CTPOK MaTPHUIIBI YACTHBIX MMPOU3BOJHBIX OT (PYHKIUH
OTpaHHYEHUH)
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T
dx, dx »

6. rgog(x*)/ox=rg| : . 1 |=m,r1em- uncio QYHKIMIA OrpaHUYCHHIT
ag,, ag,,
dx, dx

0) a, yclioBHO yHUBEpPCaIbHBIM, TaK KaK HE YUYUTHIBAECTCS OTPaHUUCHUS B 3aj1aue.

B) Her, 310 0AMH 13 MHO>KECTBAa METOJI0B.

20. KakoB renesuc muoxutenei Jlarpanxa?

a) OHM BO3HUKAIOT MPH ynpaBieHun AU HepeHInaIoM «3aBUCHMbIX» IEPEeMEHHBIX (€r0 Ham0
0o0paTuTh B HYJIb, YTO BO3MOXKHO 3a CUET OOHYJICHMS STUX MHOXUTeNeH). [Ipu 3ToM ocTaroTcs TOJIbKO
i depeHnnansl «He3aBUCHMbIX)» TEPEMEHHBIX.

0) DTO BBEZICHO aKCHOMATHYECKH.

B) OHM NOSBUIINCH B MPOLIECCE NTOMCKAa MHOXKECTBA «IIPETEHEHTOB» HA PEILIEHUE 3a7aul yCIOBHOM
ONTHUMU3ALINH.

21. M3BecTHO 71 BaM IIPUMEHEHHUE TIIaBHBIX MUHOPOB OKaWMIISIONIEH MaTpullsl SIkoou it GyHKIUN
B PELLIECHUH 331a4U O MOJIOKUTEIHHOU/OTPULIATEIBHOM OIPeIeICHHOCTH 3TON MaTpHUIlbl?

a) He u3BecTHO, Tak KaK yIOMSIHYTBIE 3/1€Ch TOHATHS JUHEHHON alreOpbl HE UMEIOT HUKAKOTO
OTHOLUEHUS K ONTUMH3ALUU.

6) Jla, n3BecTHO U 3T0 3(h(HEeKTUBHBIN ammapar.

B) Het, B 7TOM HET HEOOXOIUMOCTH, TaK KaK MOXHO HUCIIOJIb30BaTh APYTUe METObI, HAIIPUMEDP, METOT
Ha OCHOBE BTOPBIX AU(PEepeHIInanos.

22. MOXHO TPUMEHUTH METO/I MHOXKHUTENCH Jlarparka Jy1s pemeHus Kakux-J1m00 Apyrux 3auad?

a) Her, 3TOT MeTO/1 B KJIacCUYECKOM 3a/1au€ ONTUMHU3ALMH IPUTOJICH TOJIBKO JIJIsl TOUCKA
ONTUMAJIBHOTO PEUICHUSI.

6) Jla, oH 1M0O3BOJIIET U3MEPHUTH T. H. UyBCTBUTEIBHOCTH ONTUMAIFHOT'O 3HAUEHUS 1IEeJIeBON (PYHKIUHU K
W3MEHEHUIO KOHCTAHT OIPAHUYEHHUM.

B) Jla, OH ITO3BOJISIET TaK XK€ PEIIaTh MHOTOKPUTEPUAJIbHBIE ONTUMHU3ALMOHHBIE 33/1aUH.

23. B yem coctout riaBHoe oTiinune metoaa Kyna-Takkepa ot MeTosia MHOkuTeNnel Jlarpanxka?

a) B ToMm, uTo OH Bcerna 1aeT He0OXOAUMBIE U IOCTATOYHBIE YCIIOBHSI CYIIECTBOBAHUS SKCTPEMYyMa.
6) OH N03BOJISIET YYECTh OrPAHUYECHUS TUIIA HEPABEHCTB.

B) DTOT METOJl YYUTHIBACT HEIMHEHHOCTD 1ENIEBOM (DYHKIIMU U YCIOBUS PETYISPHOCTH (YCIOBUS
Cretitepa).

24. B ueM oTIMYME MaTEeMAaTUYECKOU MOCTAHOBKH 33a41 LIETIOUUCIEHHOTO JTUHEHHOTO
MPOrpaMMHUPOBAHUS OT OOBIYHOMN 3aja4M JTMHEHHOTr0 IPOrpaMMUpPOBaHus?

a) ToJIbKO TEM, YTO HA UICKOMBIE IIEPEMEHHBIE JONIOJIHUTEIBHO HAK/IaIbIBAIOTCSI OTPAHUYECHUS
LEJTOYNUCIEHHOCTH.

6) TeM 4TO UCKITFOYACTCS T. H. IPUHIUIT OMBAJICHTHOCTHU B CIIy4yae LEIOYHCICHHOTO
[IPOrpaMMHUPOBAHUSL.

B) B npunuune, Huuem.

25. JIomycTUMO JI OKpYTJIEHHE APOOHBIX 3HAUYCHUN MTEPEMEHHBIX JI0 IEJIbIX 3HAYCHHUH B CiTydae
pelIeHNs HEeI0YUCIEHHBIX 3a7ja4 METOIOM KJIACCUYECKOT0 (HENPEPBHIBHOIO) MPOrpaMMHUPOBaHUs?

a) Her, Tak kak 3T0O MpUBOJUT K TPyOBIM MOTPEIIHOCTSIM MOIYYaeMbIX PE3yJIbTaToB.

6) a, momycTumMo, eciiv Ipu OKPYTJIEHUH OTOPACHIBAIOT CPABHUTEIIEHO MaJIble 3HAYCHHUS.

B) O1IeHUTh HEBO3MOKHO.

26.BepHo 11 yTBepKIEHHUE: CYIIHOCTh MeToAa ['oMopH, Kak METO/1a LEI0YUCIEHHOTO
MIPOrpPaMMHUPOBAHHUS, COCTOUT B MOCJIEIOBATEILHOM MPUOIMKEHUH K ONTUMAIBHOMY TUIaHY PELICHHS
3aJjauu, KOTopast MpeIBapUTEIBHO MPeodpa3yeTcsi K KAHOHUYECKOMY BHJ1Y, TO €CTh BMECTO
OrpaHMYECHUN TUNA JIMHEWUHBIX HEPABEHCTB BHIITMCHIBAIOTCS OTPAHUYEHHUS] TUIIA PABEHCTB.

a) Jla, Bce BepHO.

6) la, BepHO, HO «JIMHEHHOCTbY» 37IeCh HE MIPH YEM.

B) /la, BepHO, 0JJHAKO, K KAHOHUYECKOMY BUJY HE HaJl0, TAK KaK 3TO MOYKET IPUBECTU K U3MEHEHUIO
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TUIA 3a7a4U.

27. MosxHo i meTos1 ['oMopu o Mepe mpuOIHKEHUS K ONTUMAILHOMY IIEJIOYUCIICHHOMY TUIaHy (Ha
KaXX/IOM 11are MpUOIMKEHUs ) 111 HEKOTOPBIX EPEMEHHBI, HE SBIISIOIUXCS [[EI0UUCIICHHBIMH,
BBOJIUTH JIOTIOJHUTEIbHBIE OTPaHUUEHUS?

a) /la, 1 9TO IPUHLUIINAIBHO BaXXHO.

6) Mo>xHO, HO BOBCE HE 0053aTeIbHO.

B) JlononHuTeNbHbIC OrpaHUYEHHS HA KXKIOM IIare MpUOIMKeHHS JOJKHBI ObITh BBEJICHBI HAa BCE
MepEeMEHHbIE 33/1a4H.

28. BepHo 11 yTBeprkeHHE: B MeTO/ie ' oMOpH B OTIIMYMH OT OOBIYHOM 3324 TMHEHHOTO
MIPOrpaMMHUPOBAHUS JUISI LIETIOYUCIICHHOM 3a/1a4i UIMEET MECTO TOJIbKO KOHEUHOE MHOXKECTBO
OTIOPHBIX U ONTUMAJIbHBIX IJIAHOB, €CJIN PELICHUE CYIIECTBYET?

a) /la, BepHO NpH YCIOBUHU, €CJIM CUMIUIEKCHBIN METOJ, KOTOPBIM MPUMEHSIETCS sl pEIIeHUs 3a/1auu
JMHEHHOT0 POrpaMMUpPOBaHMs 0e3 ydeTa IeTOYMCICHHOCTH, 3aIIUIICH OT 3allUKIMBAHUS.

6) a, 3T0 Tak Aaxke B cirydae 3a/1a4 OOJIbIION pa3MepHOCTH.

B) Het, «3anuknuBanue» 3/1€Ccb HE YMECTHO.

29. Bo3M0XHO KOMILJIEKCUPOBaHHE MeToa ['omopy 1 MeToa BETBEH U TpaHuL?

a) /la, HO TOJIBKO MPU MPOBEPKE MOTYUEHHOTO LETOYUCIEHHOTO PEIICHNUS.

6) Her, aT0 He peanbHO, 3T METO/bI IPUHIIUITHAIBHO pa3HbIE.

B) /la, BO3BMOKHO, HO TOJIBKO Ha 3Tare MpOMeKyTOUHBIX IIar0B MPUOIMKEHHS K ONTUMY.

30. CnpaBenBO JIM OTHOCUTCS K MIPUYKHAM, 10 KOTOPBIM METO]T BETBEH U IPaHMIL MOJTYUUIT IIUPOKON
pacrpocTpaHeHHe, ero XOpOoIIyIo MPUCIOCOOIEHHOCTh K PEIICHHUIO 331a4 ¢ IpuMeHeHrneM DBM?

a) Jla, To Taxk.

6) On, npucnocoOeH He 6ojiee YeM Apyrue METO/Ibl ATOTO KJlacca.

B) O npucnoco61eHHOCTH 3/1eCh TOBOPUTH HE YMECTHO.

31. BepHo 11 yTBep>KACHUE: B OCHOBE METO/1a BETBEH U TpaHMUIL JIGKUT HalpaBJIeHHBIH mepedop Bcex
IIJJAHOB TIO JIEPEBY PELICHUN?

a) la, BepHO, 0COOEHHO 151 33124 OOJIBIIOI pa3MEepHOCTH.

0) Her, Tak kak BCE pemiaeT BO BCEX CIydasix MpsiMoit mepedop.

B) Her, mockonbKy MeTo1 ocHOBaH Ha Ony>kaanusax tuna (0;1) mo nepeBy penieHHi.

32. Kakue u3 Tpex NpaBuJl BEIYEPKUBAHNS BETBEH CYIIECTBEHHO 3HAYUMBbI?

[IpaBuno 1. Ecau nprcBoeHne NepeMEHHOM X+ 3Ha4eHUs1 | TPUBOAUT K HAPYIICHUIO XOTS ObI OJTHOTO
13 JTMHEMHBIX OIpaHUYEHUN 3a]]a4ul, TO BETBb BHIYEPKHUBACTCS.

[IpaBuno 2. Ecnu qBMKeHUE 10 JaHHOM BETBU BEAET K MEHbIIIEMY 3HAUCHUIO 11€JIeBON (YHKIIUU
(3amaya HA MAKCUMYM).

IIpaBuio 3. Ecau B mpeaplayux Oy KIaHHUX 10 A€pPEBY pElICHUH TaHHAs BETBb yXKe
WCIIOBh30Bajach (IpoiieHa) B IBYX HAIPaBJICHUIX.?

a) Bce Tpu npaBuiia BaskHBI U 00s13aTEIbHBI.

0) BaxxHbI TOJIBKO TIEPBOE U TPETHE MpaBUIIA.

B) «/IBa HanpaBiIEeHUA» HE TIPU YEM.

33. B ueM CymHOCTb 33/1a4 T€OMETPUIECKOTO IPOrPAMMUPOBAHUS?

a) B jxecTkol NpuBA3KE METOJOB UX PELIECHUS K TEOMETPHUHU.

6) B onope Ha neneBbie GyHKIUU B BUIE TO3MHOMOB

/ n
(XX, = chHxi”"*‘
k=1 i=1

B) B ucnons3oBanuu cBoiicTBa cenapadenbHOCTH (Pa3aeIMMOCTH) aAIMTUBHON (PYHKIIUU LENH,
KaXkaasi OTAEJIbHAsA COCTABJISAIONIAS KOTOPOUM 3aBUCUT TOJIBKO OT OJIHOM HCKOMOW NMEPEMEHHOM
(aHaNMOTWYHBIN BUJ UMEIOT U OTPAHUYCHUS).

34. B uem cymnocTh MHOXeCTBa B. [TapeTo?

a) DTO MHOKECTBO TOYEK, COOTBETCTBYIOMIMX YP(PEKTUBHBIM PEIICHUSIM U YJOBIICTBOPSIOIINUX
YCJ'IOBI/IHM Ol"paHI/I‘ICHI/ISI, a TaK XeE (byHKIII/IflM JI(S 170

0) [IpoaBuxkeHHe 1Mo TOYKaM 3TOTO MHOXKECTBA MPUBOAUT K OallaHCy 3HAUCHUH KOMIIOHEHT KPUTEPHSI.
B) TO‘IKI/I 3TOT0O MHOKECTBaA COOTBGTCTBYIOT 3KCTpeMaJ'IBHI)IM 3HAYCHUSAM BCEX KOMIIOHCHT KpI/ITepI/ISI.
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35. U3BecteH kputepuil BRITYKIOCTH f(X1, X2, ... , Xa): 3Ta PyHKIUS BBITYKIA, ey MaTpuia ['ecce
(unu reccual) — MaTpULAa BTOPBIX YaCTHBIX POU3BOIHBIX:

al f;c,xz e f;clxn
oo - Lo

G(nxa)= K | ABJIAETCS MOJOKHUTENBHO MOJIYONPEAEIEHHON. A KaK YCTaHOBUTh

fxnxl f‘fn X2 ﬂfnxu

OJIOKUTENBHOCTE Noyonpeneneunoctu G(nxa) ?

a) [Tpumenuts kpurepuii /1. 1. CunbBectpa (Bce ONpeAeaIuTe I  INTaBHBIX MUHOPOB 3TOM MAaTPHILIbI
JIOJDKHBI OBITH OoJibine O MITM paBHBI HYJIIO).

6)Uepe3 akt yepeoBaHMs 3HAKOB HepaBeHCTB omnpenenuteneit CunbBectpa: A1<0, A,>0, .. (s
He4YeTHBIX MHIEKCOB Ai<0, a 1yist 4eTHBIX Ai>(0)

B) Uepes xapakTepucTHUeCKOoe ypaBHEHHE (KOPHHU 3TOTO ypaBHEHUS JOJKHBI JIeXkKaTh B PaBOii
MOJIYTUIOCKOCTH).

36. KakoBa poJib B TEOpUU U B IIPAKTUKE BBIYKJIOr0 MPOrPaMMHUPOBaHHS TEOPEMBI: JIOKAJIbHBIN
MaKCUMYM (MUHUMYM) 32/1a41 BBIITYKJIOTO IIPOTPaMMHUPOBAHHUS SBISIETCS TI00ATEHBIM MAKCHMYMOM
(MuHEMYMOM)?

a) OTO OCHOBAa MHOTMX METOJIOB PELIEHMs 3a/1a4 BBIITYKJIOTO IPOrPaMMUPOBAHHUS.

6) OHa umeerT ciie[ICTBHE: TOUKA [TOJyYEHHOTO ONTUMyMa HaXOAUTCSl TOJIBKO BHYTPH JIOITYyCTHUMOM
obnactu.

B) OHa, B IPUHLMIIE, HE MO3BOJISET pelllaTh 3a/1a4M, YKa3aHHbIE B IEPBBIX JBYX ITyHKTaX.

37. B ueM COCTOUT CYIIHOCTh METOJA PEIICHUS 33Ja4l HEJTMHEHMHOTI 0 IPOrpaMMUPOBaHNUsI HA OCHOBE
mTpadHbIX QyHKIUH?

a) B mowncke sxcTpemymMa 00001IeHHON PYHKIIUHN, KOTOPAs yYUTHIBAET MATEMATHIECKYIO TIOCTAHOBKY
3aJ]auu ¥ KOHKpeTHBIH BuA GyHKIMK mTpada u 6apbepa. [Ipu 3ToM nMeeT MecTo nepexos oT 3aauu
MIOKMCKA YCIOBHOI'O 3KCTPEMYyMa UCXOIHOM MOCTAHOBKH 33/1a4 K 0€3yCIOBHOMY 3KCTPEMYMY
000011eHHON (DYHKITUH.

0) B nepexoze k mpotieccy nocieaoBaTebHbIX TPUOIMKEHUHN, KOTOPbI 0OecrneunBaer (1o Mepe
MpHUOIIKEHUS K ONTUMAaNIbHOM TOUKe) ocnablieHue AelcTBUs OapbepHON (QyHKITUH.

B) B rapanTupoBanHOM 00€crieyeHHH CXOAUMOCTH pabouell ocae10BaTeIbHOCTH

38. Kakumu cBoiicTBamu JoMkKHA 0011aAaTh OapbepHas PyHKIIHS?

a) OHa fomkHa OBITh AU QepeHIpyeMa 1o BCEM CBOMM ITEPEMEHHBIM U TTapaMeTpaM.

6) OHa foKHa CIT0COOCTBOBATh yIEPKUBAHUIO HAYaJIbHOM TOUKH [TOUCKA ONITUMAIIBHOTO PELIeHHUs
100 BHYTPH JIOITyCTUMOM 00JIACTH, TO €CTh — HEKOTOPBIE OTTAJKUBAHUE ATOH TOUKH OT TPAHHIIBI
JIOIyCTUMOMN 00J1acTH.

B) OHa 10JKHA NPUTATUBATh HAYAJIbHYIO TOUKY IOMCKA ONTUMYyMa K TpaHUIle JOIMyCTUMON 00IacTH,
eclii OHa Oblja BHE 00JIaCTH.

39. Kakas u3 Tpex rpyni MeTo/10B HEJIMHEHHOT0 MPOrpaMMHUPOBAHUSI COCTABIISIET IPYIILy METOI0B
oOmiero Buna?

a) Meron mtpadHbIX QYHKIUI, METO CITy4alHBIX UCIIBITAHUN, METOJ pEIICHUS
MHOTOKpUTEpPHAIIBHBIX 3a]1a4.

6) MeTo/pl penieHus 3a1a4 KBaJApaTUYHOT0, TEOMETPUUECKOI0 U cenapadesIbHOro
IPOrpaMMUPOBAHUS.

B) MeToibl BBIMYKJIOTO MPOrpaMMHUPOBAHUS: BO3MOKHBIX HalpaBJIE€HUI MOMCKA, JIMHEHHOU
anmnpoKCUMAIK IPaHUILl JOITyCTUMON 00IacTH.

40. Ha nnockoctu E; B KauecTBe BBITYKJIOI0 MHOKECTBA TOUEK BbIOpaH Kpyr paauyca R. BepHo nu
YTBEp)KJCHHE: JONOIHEHNE MHOXKECTBA KPYT HE BBIIMYKJIO, €CIIM pacCMaTpUBaTh KPyT U
MOJIyIPOCTPAHCTBO?

a) Jla, IMEHHO Tax.

0) B 3TuX ycrnoBusix noixynpocTpaHCTBO BOTHYTO.

B) Bompoc He KoppekTeH.
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41.MoKHO 11 YTBEP>KJ1aTh, UTO BBITYKJIOCTh U BOTHYTOCTb ONPEEIIAETCS TOJIbKO OTHOCUTEIBHO
BBIITYKJIBIX MHOKeCTB M CE,?

a) Jla, IMEHHO Tak, MIOCKOJIbKY OIpeAeSICHUE MPEANoaraet, 4To BMECTE C JIFOOBIM X| U X, MHOKECTBY
MIPUHAJUIEKAT TOUKU AX;+UXs, A+U=1, 4TO BO3MOXHO JIMIIb B TEX CiIydae, KOrjaa MHOKecTBO M
BBIITYKJIO.

6)Hert 5T0 He Tak, MOCKOJIBKY BOTHYTOCTh 37IeCh BOOOIIE HE ONPE/IeNICHA.

B) /la, BepHO, HO TOJBKO €CIIM B OTBETE a) BMECTO AX +UXs, A+u=1 mpeamonaraercs AxX;+(1-1)xs,
0<A<1

42. Yucna ®ubonavuu onpeaenensl Tak: fo=f=1, fi=fi.;+fio, k=2,3,...

Meton ®uboHau4YM UCIIONB3YETCS B KAYECTBE METO/Aa OJJHOMEPHOTO TIOMCKA ONTHUMYMa, KOTJja YUCIIO
9KCIIEPUMEHTOB — YiCJIO N 3apaHee U3BECTHO.

UnTepBai, B KOTOPOM HAXOJMTCS ONTHMYM X - 3TO T. H. nHTepBai 1(N) HeonpeaeneHHOCTH
MakcuManbHOU JutuHBI 1(N), KOTOpBIN paccMaTpuBaeTcs B KauecTBE anpruOpHOil Mephl 3 (HEeKTUBHOCTH
MOMCKa

43. Bepna i ¢opmynia Aisl BEIYMCICHUS UHTEpBalia HeotpeaeneHHocTu 1(2) B metone dubonayun:
12)=(f) '[1(1)+&*f,-], rael(1) — HauanbLHBINA HHTEPBAN HEONPEAETEHHOCTH, & € — IIOIPEITHOCTh
BBIYHCIICHUS 11eJIeBON (DYHKITHH?

a) Her, nocKoIbKY MOTPEHIHOCTS € 3/1€Ch HE OIpeIeTIeHA.

0) /la, umeHHO TaxK.

B) Bonpoc nuiieH cMpicia, Tak Kak HE OlpeieieHa LeaeBast QyHKIHS.

44. B ycnoBusx Bomnpoca Ne 42 u onpenenenus Metoga 30JI0TOTO CEUCHHUS:

[i-1)/1@)=1G)/IG+)=7,rne 7= 0,5(1+\/§) 11,618, MOKHO JIUIsl CPaBHEHHUS METOIOB
duGoHaTIH 1 30I0TOTO cedeHns HCoNb30BaTh Gopmyity Jiokaca /= (v/5) '[(7)™ = (=) "], re I(

L) —aymuHBI TOCIIeI0BATENIFHBIX HHTEPBAIOB HEONPEICICHHOCTH TTOUCKa?
a) Jla, MoxHO.
0) Her, mockonbky B (hopmyJie HE yuTeHa TpeOyeMast MOrperHOCTh OUCKA.
B) Het, Tak kak METOJ 30JI0TOTO CEUYCHUs HE TIPUTOJICH, KOT/Ia YHCIIO SKCIIEPUMEHTOB 3apaHee He
3aJ1aHo.
Ilpumepnuiii eapuanm PI'P Ne 1

l. Mo3keT J1i ObITh BBITYKJIBIM [IEPECEUEHHE HEBBITYKIIBIX MHOKECTB? OTBET 000CHOBATS.
A (x1 -x; ) =0,
2. Ompenenuth A, NpU KOTOPOM 3aJlaHHble B R> 3HAUCHHE  MHOXKECTBa
X +x,=1
SBJIAIOTCS BBITYKJIBIMHL.
e’ —x,<0
3. HaiiTu BbIMyKIIbIe 000I0YKH MHOXKECTB , IeNAIMX B R’
X, — |xl| >0
4. Hcxons W3 TreoMeTpUUYECKOM MHTEpHIpeTaluy 3aJadd JIMHEHHOro NporpaMMUpPOBaHMS,

yOenuThes B €€ pa3pelinMOCT! (HailTH pellieHne) Ui Hepa3peruMOCTH:

X=X, +X; =X, + X, — X, =6
X +2x,+x;, =4,
X, =X, + X, —X; +X, =5

X —x, =2,
X=X, +x5—x, =4
a) xz_x3:17 , 6)
X, —Xs+x,=3
x,20

(x,20, i=1,...,6)

X, — X, +X; — X, + X5 — X, —> min

X, + X, + x; — max

5. Pemmts 3aauy TMHEMHOTrO IPOrpaMMUPOBAHUs, UCIIOJIb3Ys ONOPHBII IJ1aH:
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x, —2x, — max
—1<x +x, <1
—1<—x+x, <I.
6. CHuMIUIEKC METOJIOM PEIIUTD 3a/1a4y JITHEHHOTO IPOrPaMMHUPOBAHHA:

X, = 2%, + X, = 2x, +x,—2x, =12
X, +x,+2x;, =4, 3
X, —x, +3x, —xs+2x, =1

3x, —x, =2,
b X, —=3x, +2x,—x, =1
3 emn=-l 0) X, —X; +x,=-3
4 5 6
x,20

>0, i=1...,6
3x, +2x, + x; = max (20, i=1,....6)

x, —2x, +3x; —4x, + x; —x, = min
Ilpumepnuiii eapuanm PI'P Ne 2

1. [Ipy paHHBIX OrpaHUYEHUAX, HAUTH TOYKY x MUHUMH3UPYIOMIYIO  (DYHKITHIO
X, =X, +x;—2x, +x, =10

X, =X, +3x, —x, =8

X, —3x, +2x;=-1

X, —x3=-3

(x,20, i=1...,5)

x, —2x, +3x, —3x, +x; &> min
X, +6x, —2x, +4x, =1

2x,—3x,—x;+5x, =1

2. Haiitn yrimoByro TOYKYy MHOTOTPaHHOTO MHOKECTBA: 50
X 2
1
i=1,...,4
3. Ecnu Touka x sABIsETCA pEIICHHE 3alaYd BBIIYKIOrO MPOrPaMMHPOBAHHSA, TO HAWTH
f(x)= x; +x; —3x, —8x, — min;
. 13 18
CeUTOBYIO TOUKy Jlarpamka: @, (x) =2x,+3x,-6<0 , TOYKa X = ﬁ’ﬁ )
@, (x)=x+4x,-5<0; x,x,>0.
4. Metonom mTpadHBIX byHKIUH HalTH peliene CIEYIOLIEN 3a/1a4uu;

f(x)=x]+2x; —x, > min;
¢ (x)=x-2x,-1<0
@, (x)=-2x+x,<0

@y (x)=-x—-x,-1<0; x :(l,éj

TIlpumepnas memamuxa Kypcoewix paoom

AnropurMm Jleiikctpel, @oiiaa-Yopiioiuia, Xahdhmana.

3a1aua ONTHUMH3AINN U KOIBI.

[IpousBonsuie GyHKIMU U 3aja4d ONTUMU3ALIH.

Jlunamudeckas MOJieNb POn3BoIcTBa JICOHThEBA.

33,[[3‘-13 MHWHHUMAJIbHOI'O BpEMCHU: UCTOPHA U BO3MOIKHBIC PCIHICHUS.

MRS
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6. IlmaHupoBaHUE HKCIIEPUMEHTOB HA CUMILIEKCE.

7. Meroa mTpadHbIX GYHKIUN: UICTOPHS BOSHUKHOBEHHS METO/1a.

8. bubnmoreku mporpaMM B pelICHUH 3a/1a4 YIPABICHUS.

9. Cucremsl ONTUMU3ALNHY 3a7a4 YIIPABICHUS: UCTOPHS IIOCTAHOBKH 33aJa4, BOSHUKHOBEHHE
METOJIOB.

10. Pemenue 3amay ontumu3anuu Ha s3eike Python 3.X ¢ ucronp3oBaHreM MaTeMaTHUeCKOTo MaKeTa
SciPy.

11. I'paduueckuii MeTon1 perieHus 3aaun JMHEHHOTO MPOrpaMMHUPOBAHUS.

12. Pemienre oNTHMHU3allMOHHON 33/1a4M IUHEHHOIO IPOrPaMMHUPOBAHHS.

13. [IppuMeHeHne CUMILIEKC-METO/1a IIPU PEHIEHUN SIKOHOMUYECKUX 3aa4.

14. IlpuMeHeHune anropuTMOB ONTUMM3ALMH [Tl PEIIEHNS TPOU3BOICTBEHHON 3a/1auH.

15. PacnipenenurenbHas 3aa4a ¢ OJHOPOIHBIMU peCypcaMu

16. Cumruiekc-MeTo 1 peleHns 3a/1a4 JMHEHHOTO IPOrpaMMUPOBAHHUS

17. TaOnuuHBIN CUMITIEKC-METO/ JUIsl pEIIeHUs 3a/1a4 JIMHEHHOr 0 MPOrpaMMHUPOBAaHMS.

18. Pemenne 3aa4 JUCKPETHON ONTUMHU3ALINN.

19. Pemienue 3aga4m NEI0YUCICHHOTO TPOTPaMMUPOBAHHS.

20. Pemienue TpaHCOpTHOM 3a1aun MeTogoM Dores.

21. TpancnopTHas 3a7aya ¢ OrpaHUYEHUSIMH MTPOITYCKHOM CITIOCOOHOCTH.

22. PenieHue TpaHCIIOPTHOM 3a/1auyl C JOTIOJIHUTEIbHBIMU YCIOBHUAMM.

23. OnTUMaJIbHBIN pacKpOil MaTepuraa.

24. JlunamMudeckas 3agada o 3aMeHe 000pyI0BaHuU.

25. JIlunamuyeckas 3agava yrnpaBjieHU 3a1lacamu.

26. Pemienns 3a1a4u TMHAMUYECKOTO TPOIrPaMMUPOBAHUS C UCIIOJIb30BAHUEM IIPOTPAMMHBIX TAKETOB.
277. BerYuCIUTEIbHBIE SKCIEPUMEHTBI C METOJIOM MOTEHIIMAIOB PEIICHUS TPAHCIIOPTHOW 3aa4H.

IIpome:kyTounasi arrecTanus (IK3aMeH)

Ilpumepnvie kKonmponvHvle 60nPOCHL RO KypCy:

1. TIpuBectu nmpumeps! GYHKINH, 3aJaHHONH Ha MHOXECTBE BEILIECTBEHHBIX YMCeNl M 00jaaaromen
CIEAYIOIMMH CBOMCTBAMU:

a) 1I00ANbHBIM MUHUMYM (DYHKIIUHM JOCTUTAETCSl HA CYETHOM MHOXKECTBE TOUCK;

b) ¢yHKIMA UMeeT OECKOHEYHOE YMCIIO TOUYEK JIOKAJTFHOTO MUHUMYMA, HO TJIOOQIBHBI MUHUMYM
(GYHKIMU HE JOCTUTaeTCs

2. TlpuBecTn NpUMEpPHI OTPE3KOB, HA KOTOPBIX QYHKIMHU X, [n X, —X°, COS X YHUMOJAJIbHBI.

3. Ha kakux OTpe3Kax BEIECTBEHHOM ocu QyHKIms x?+8x’-30x aBisieTcst BBITYKIOH?

4. llpuBecTy mpuUMep YHUMOJAJIbHOU, HO HE BBIITYKJION HA OTpe3Ke (PyHKIINU.

5. Haiitu MUHMMaIbHYI0 KOHCTauTy Jlymmena ¢yHkumu x'+6x°-15x Ha otpeske: a) [0;1], 6)
[0;10].

6. SBnsercs nu ycioBue f’(x)=(0 10CTaTOYHBIM IJIsi TOTO, YTOOBI YUCIO X OBLIO TOUYKOH MHHUMYyMa
YHUMOJIAIbHOM, HO He BBIMYKJION Auddepenunpyemoit pynkuuu? [Ipusectu npumep.

7. Bwimucars Matpuily ['ecce KBagpaTHIHON QYHKIMU X ;°+3x57+2X 002-x x5+ 2% +x3,

8. Haiitu rpagmeHT KBagpaTUIHOM QyHKIMHU X5°+2x 1X2-2X ;X3 +x2x3+x-X3 B Touke x=(1,2,3).

9. Sasercs v Boinykioi B E, pyukims In(e’ +e*+e*)?

10. Haiitn 061acTh BBITYKIOCTH (DYHKIIUH X;/X> .

11. U306pa3uth  1ByNONBHBIA  Tpad  copacrmpesneneHuss  IEIOYUCICHHBIX  PECypcoB U
COOTBETCTBYIOIIYIO €My MaTpHILy UHIUICHLIUY.

12. Metomom MHOXUTENEN Jlarpanka PEUIUTh 3a1a4y Xo-X,*—min, X, +x=1.

13. Y6enuthcs, 9TO MHOXKECTBO BCEX MHOTOUYJICHOB CTETICHH, HE TIPEBBINIAIOIICH 7, €CTh JIMHEHHOE
IIPOCTPAHCTBO.

14. 3anucars HepaBencTBo Kommu-Bynskosckoro B mpoctpanctse L™ [a,b].



17

6. YueOHO-MeTOAMYecKOEe H MH(OPMALTMOHHOE o0ecneyeHue JUCIUIINHBI
6.1 Cnucok HCTOYHUKOB H JINTEPATYPbI

Jlutreparypa

OcHosHas

1. HoBukoB @.A. JluckpeTHas mMaremMaTHKa Uil IMPOTPaMMHUCTOB: yued. mocoOue JUisl CTYJICHTOB
BY30B, 00y4aroIUXCsl 10 HAPABJIEHUIO MOATOT. JUILIOMHp. crenuanuctoB "MHdopmaTrka 1 BBIYUCIL.
texauka" / @. A. HoBukoB. - 2-¢ u31. - M. [u np.]: [Tutep, 2006. - 363 c.

2. baxsanos H. C. Uucnennsie Metonpl. - M.: BUHOM, JIa0. 3uanuii, 2004. - 636 c.

3. by6onoB B. A. Jluneiinas anreOpa: kommnbloTepHbI npakTukyM / B. By6nos, I'. Tonctosa, O.
Knememona. - 2-e uzf., ucnp. u goi. - M.: JIa6. 6a3oBsix 3nanwmii, 2005. - 168 c.

4. I'onuapos, B. A. MeTtozap! onTUMH3aLuy : yaueOHOe mocodue st By30B / B. A. 'oHuapoB. —
Mocksa : M3natenscTBo FOpaiit, 2023. — 211 c. — (Bsicmee oo6pazoBanue). — ISBN 978-5-534-
16112-0. — Texkcr : anekrponHslit // OOpa3oBatensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530446.

5. MeTobpl ONITUMH3ALMU: TEOPUS U aJITOPUTMBI : yueOHoe mocobue /it By30B / A. A. Uephsk, XK. A.
UYepnsik, FO. M. Metensckuii, C. A. bormanoBud. — 2-e u31., ucrp. u aomn. — MocCkBa :
NznarensctBo FOpaiit, 2023. — 357 ¢. — (Briciiee obpazoBanue). — ISBN 978-5-534-04103-3. —
Texcr : anexTponnsiii // O6pa3oBarensHas maatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/514524.

6. Cyxapes, A. I'. MeToapl onTUMH3aIMK | Y4€OHUK U MPAKTUKYM Ui OakaiaBpuara u
maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3a., ucmp. u J101. —

Mocksa : U3natenscTBo FOpaiit, 2022. — 367 c. — (bakanaBp u MarucTp. AKaeMHUIeCKui Kypc). —
ISBN 978-5-9916-3859-3. — Texkcr : anexTpoHHbIH / Obpa3oBarenbHas iatdopma KOpaiit [cait].
— URL: https://urait.ru/bcode/507818.

7. MeTtoibl ONTUMU3AIMHY : YYeOHUK U MpakTUKyM ist By30B / @. I1. Bacunbes, M. M. [lorarnos,

b. A. bynak, JI. A. AprembeBa ; moja penakiueit @. [1. BacunseBa. — Mocksa : M3gaTenbcTBO
HOpaiiT, 2024. — 375 c. — (Bwicuiee o6pazoBanue). — ISBN 978-5-9916-6157-7. — Teker :
anekTpoHHbIN // OOpa3oBarensHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536292.
8. MeTtoap! onTuMu3anuu. 3aJa4HuK : yaeObHoe mocobue ais By30B / B. B. Tokapes, A. B. Cokonos,
JI. T'. Eropoga, I1. A. Mermkuc. — Mocksa : U3garensctBo HOpaiit, 2024. — 292 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-10417-2. — Texkct : anektponHsbliit // OOpa3oBaTenbHas
mnatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/541798.

Jononnumenvras

1. Bentuens E. C. UccnenoBanue onepauuit : 3a1auu, MPUHLIUIBI, METOAOIOTHS: [yued. mocobue s
ctynenToB BTy30B] / E. C. Bentnens. - U3n. 4-e, crep. - M.: Boicui. k., 2007. - 206 c.

2. Bidar, Mahdi & Mouhoub, Malek. (2022). Nature-Inspired Techniques for Dynamic Constraint
Satisfaction Problems. Operations Research Forum. 3. 10.1007/s43069-021-00116-6. - ]. —

URL: https://www.researchgate.net/publication/360230272 Nature-

Inspired Techniques for Dynamic Constraint Satisfaction Problems.

6.2 IlepeuyeHb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET».

1. VYuebHo-oOpa3oBarenbHas (QHU3MKO-MaTeMaTHueckas Oubnuoreka Ha moprare MMUP

MATEMATUYECKNX VYPABHEHHUIM [Daextponusii pecypc]. - PexuM mocryma:
http://eqworld.ipmnet.ru/ru/library.htm
2. OdwunumaneHblii mOpTanm mpoekta R [OnexkTponHbIi  pecypc]. - Pexum moctyma:

http://www.r-project.org/



http://www.r-project.org/
http://eqworld.ipmnet.ru/ru/library.htm
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3. CereBble apxuBbl cuctembl R (CRAN). [DnextponHslii pecypc]. - Pexum npocryna:
http://cran.r-project.org/

4. R — 0OBEKTHO-OpPMEHTHPOBAaHHAs CTATHCTUYECKas cpefa [DIeKTpOHHBIH pecypc]. - Pexum
nocryma: http://herba.msu.ru/shipunov/software/r/r-ru.htm

5. SI3wik u cpena R [DaexTponHslii pecypc]. - Pexxum nocrtyna: http://r-statistics.livejournal.com/

Hanmonanenas anekrponnas 6ubnuoreka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snexktponHas 6ubianoreka www.elibrary.ru
OnexTpoHHas bubnuoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

6.3 IlpodeccnonanbHbie 0a3bl JAHHBIX H HH(POPMALMOHHO-CIIPABOYHbIEC CHCTEMBI

Hoctyn k mpodeccuonanbHeIM 0a3am gaHHBIX: https://liber.rsuh.ru/ru/bases

HNHupopMalinoHHbIE CIIPABOYHBIE CUCTEMBI:
1. Koncynsrant Ilmoc
2. Tapanr

7. MaTepuajJbHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIMHBI

Joctyn k mpodeccruoHanbHbIM 06a3aM NaHHBIX: https:/liber.rsuh.ru/ru/bases

WHupopmanoHHbIe CIIPaBOYHbIE CUCTEMBI:
3. KoncynstanT [lmroc
4. Tapant

6. MartepuajibHO-TeXHHYECKOe o0ecneyeHue U CIUTIINHbI

Jlia obecriedeHus TUCIUILUIMHBI HCTIONB3YETCs MaTepUaIbHO-TEXHUYEeCKask 6a3za 00pa3oBaTeIbHOTO
YUPEXKIECHUS:

- 014 jexkyuu: ydeOHbIE AyJUTOPHM, OCHAUIEHHBIE JOCKOW, KOMIIBIOTEPOM WM HOYTOYKOM
a L! 6 M 2 6 2
IIPOEKTOPOM (CTaLlMOHAPHBIM WUJIM MIEPEHOCHBIM) JUIsl JEMOHCTPAIMK Y4eOHBIX MaTepUaoB.

CoctaB IpOrpaMMHOTO 00CCIICUCHHSL:
1. Windows
2. Microsoft Office
3. Kaspersky Endpoint Security
- OJ151 NPAKMUYECKUX 3aHAMUlL; KOMIIBIOTEPHBIN KJIACC WM JIa0OpaTOpHsl, OCHAIEHHBIC JIOCKOM,
KOMITBIOTEPOM MJIM HOYTOYKOM JUIs ITpernojaBaTelis, KOMIbIOTEPAMHU JUIsl 00ydaroIuxcs,

MIPOEKTOPOM (CTallMOHAPHBIM UJIU MIEPEHOCHBIM) JUISl IEMOHCTPAIMH YY€OHBIX MAaTEPUATIOB.

Cocrasn IMporpaMmMHOI0 obecrneyeHus:


https://liber.rsuh.ru/ru/bases
https://liber.rsuh.ru/ru/bases
http://r-statistics.livejournal.com/
http://herba.msu.ru/shipunov/software/r/r-ru.htm
http://cran.r-project.org/
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1. Windows
2. Microsoft Office

3.  Mozilla Firefox

8. O0ecnieuenne o0pa3oBaTeIbHOrO NMpoLecca JJIs JIUI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH
310POBbSl U HHBAJIU/I0B

B xome peanmuzanuu AWCIHMILIAHBI HCIOJB3YIOTCS CICAYIONINE JIOTIOJHUTEIBHBIC METOJIbI
o0ydeHHsl, TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH M TMPOMEKYTOYHOW aTTecTallud OOydJaromuxcsl B
3aBUCUMOCTH OT WX MHAUBHUIYATBHBIX OCOOCHHOCTEH:

o ISl CJEMbIX M CIA0OBUIAAIIUX: JIEKIMU OGOPMIISIOTCS B BUAE DJIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIBIO KOMITBIOTEpA CO CIEIUATM3UPOBAHHBIM IMPOTPAMMHEIM 00CCIICUCHUEM;
MUChMEHHBIC 3aJ[aHMsI BBITIOJMHSIOTCS HAa KOMIBIOTEPE CO CHEIHATIM3UPOBAHHBIM MPOTPAMMHBIM
o0OecrieYeHreM WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; OOECIICUMBACTCS WHAWBHUIYyATbHOE
paBHOMepHOe ocBelleHue He MeHee 300 JIOKC; Al BBIMOJHEHUS 3a/laHusl MPU HEO0OXOIUMOCTU
MIPEIOCTABIISICTCS YBEIMYMUBAIOIIECE YCTPONCTBO, BO3MOXKHO TAaKXKe HCIOIB30BAaHUE COOCTBEHHBIX
YBEJIMYUBAIOLIUX YCTPONUCTB; MUCbMEHHBIE 3aaHus O(POPMIISIOTCS YBETHUYEHHBIM MIPUPTOM; IK3aMEH
1 324€T MPOBOJATCS B YCTHOU (DOpPME MITH BBITIOIHSIOTCS B TUCHMEHHOU (hopMe Ha KOMITBIOTEPE.

® JUIA TIIYXMX W CIA0OCHBIIAIMINX: JEKIIUH OQOPMIISIOTCS B BHJIC JJCKTPOHHOTO JOKYMEHTA,
aub0  mpefocTaBiseTCsl  3BYKOYCWJIMBAIOIIAS — ammaparypa WHAUBUAYATbHOTO  TOJB30BaHUS;
MMMCbMEHHBIC 3aJIJaHUS BBIOJIHAIOTCS HAa KOMITBIOTEPE B IMHCBMEHHOW (opme; dK3aMeH | 3a4éT
MIPOBOASATCS B MUCbMEHHOM (pOopMe Ha KOMITBIOTEPE; BO3MOXKHO MPOBEICHUE B (POPME TECTUPOBAHHUS.

® IS JIWI] C HAPYIICHUSMHU OIOPHO-JBHUTaTEIILHOTO amnmapara: JeKIUU Oo(GOopMIIIIOTCS B BUJC
ANEKTPOHHOTO JOKYMEHTa, JOCTYIIHOTO C TOMOUIBI0 KOMIBIOTEpPA CO CHEIHATU3UPOBAHHBIM
MPOrpaMMHBIM ~ O0ECTIEYCHHEM; IMHCHMEHHBIC 3aJ[aHWsl BBIMONHSIOTCS HAa KOMIBIOTEPE CO
CHEIMATM3UPOBAHHBIM MPOTPAMMHBIM OOECTIeUeHHEM; SK3aMEH U 3a4€T MPOBOJATCSA B YCTHOU opme
WJTH BBITIOJTHSIOTCS B TUChMEHHOW (DOpMe Ha KOMITBIOTEPE.

[Tpu He0OXOMUMOCTH TMpeTyCMaTPUBACTCS YBEIMUEHNE BPEMEHH I MTOJTOTOBKH OTBETA.

[Tporieypa mpoBENCHUS MPOMEKYTOYHOU aTTECTAIMH JJIsi OOYYaIONIUXCSl YCTAHABIUBACTCS C
y4€TOM UX WHIAMBUAYATbHBIX MCUXOPU3NYECKUX ocobeHHOoCTel. [IpomexxyTouHast aTTecTausi MOKeT
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipu mnpoBeaeHHMH TMpOLEAYPHl OLEHUBAHUS pPE3YJIbTATOB OOyuUeHHUs IperycMaTpUBaeTCs
WCIIONTb30BAaHUE TEXHUYECKUX CPENICTB, HEOOXOAMMBIX B CBSI3U C WHAMBHIYAIBHBIMU OCOOCHHOCTSIMU
oOyyaromuxcsi. OTH CpeACTBAa MOTYT ObITh TPEIOCTABICHBl YHUBEPCUTETOM, WJIH MOTYT
WCIIONT30BAThCS COOCTBEHHBIC TEXHUUECKHUE CPEJICTRA.

[TpoBenenue mpoueaypbl OIEHUBAHUS PE3YJIBTATOB OOYUYEHHUS JOMYCKAeTCs C HCIOIb30BAaHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIIBHBIX TEXHOJIOTHH.

OO6ecneunBaeTcss JTOCTYNT K HMH(POPMAIIMOHHBIM M OuOIMorpaduueckuM pecypcam B CETH
WuTepHeT u1st Kaxaoro odydvaromerocst B Gopmax, aaanTUPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBS U
BOCTIpUSATHUS HHPOPMAITUH:

oIl CJEMbIX M CIa0OBUIAAIIMX: B TE4aTHOM ¢opMe yBenuueHHbIM mpudrom, B (opme
AJIEKTPOHHOTO IOKYMEHTa, B (hopme ayauodaiina.

® IS TyXUX U c1a0O0CIHbIIIANINX: B IEYaTHOH Gopme, B popMe 3JIEKTPOHHOTO TOKYMEHTA.

o i1 00y4aIOIIUXCsl ¢ HAPYUICHUSIMU OMOPHO-/BUTATENILHOTO ammapaTa: B meyaTHoi (opme, B
(dhopme 2IeKTPOHHOTO TOKYMEHTa, B (popme aynnodaiina.

VY4eOHble ayaUTOpUM JJIsi BCEX BHUJOB KOHTAaKTHOM M CaMOCTOSITENIbHON paboThl, Hay4yHas
O6ubirMoTeKa W WHBIE TOMEIIEHHUs Ui OOY4YEeHHs OCHAIEHBl CIEUaTbHBIM O00OpYZOBAaHHEM U
y4eOHBIMH MECTaMH C TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS:
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® ISl CIENbIX U CIA00BUASIIMX: YCTPOHCTBOM /ISl CKAHUPOBAHUS M YTeHUs ¢ kamepoid SARA
CE; nucnneem Bpaitna PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

oI TIYyXUX M CcIabOCHbIIIAIUX: aBTOMAaTU3UPOBAHHBIM pPA0OUYMM MECTOM JUIsl JIIOJEH C
HapyIlIeHHEM CIIyXa U cIa0O0CITbIIIANINX; aKyCTUYECKUN YCUIIUTENb U KOJIOHKH;

o 151 OOydYaIOUIMXCS C HApyIICHUSIMH OIOPHO-IABUTaTENFHOTO armapara: IepeIBIKHBIMHU,
peryaupyeMbIMi 3proHomudeckumu naptamu CH-1; KOMIBIOTEPHOH TEXHMKOW CO CleHUalbHBIM
MIPOTPaMMHBIM 00eCTICUEeHHEM.

9. MeToanyeckne MaTepuaJibl

9.1 Ilnanbl MPaKTHYECKUX 3aAHATHI

Tema 1. YncseHHble MeTOAbI MUHUMHU3ANUMN QYHKIIUI OHOI MepeMeHHO. UncieHHbIe METOAbI
onpeaejieHUs1 JKCTpeMaJbHbIX 3HavYeHuid ¢yHxumii. IIpakTnuyeckas peaauszanmusi MerToaa
anajaun3a uepapxuii (meroaa T.JI. Caarn).
3aoanusa:

1. OsnaneTh YUCICHHBIMU METOJIAMU MUHUMU3ALMU (QYHKIUN OJTHOM MepeMeHHOM, Onpe/eIeHus

HKCTPEMAIIbHBIX 3HAUYCHHUH (DyHKITHHA.

2. TlpsMBIMH METOAMHU MUHUMU3ALINH.

3. MeromgaMu MUHUMU3AIMN, OCHOBAaHHBIC HAa MCITOJIb30BAHUU MTPOU3BOTHBIX (DYHKITHIA

4. Pemmth TUNOBBIE 33714 IS 3aKperieHus U GOpMHUPOBAHUS 3HAHUM, YMEHH, HABBIKOB.
Ykazanusa no évinonnenuio 3a0anuii:
Pemenwue 3anay us:
[2 ocH. ;muT.] ¢.392: 17.13 — 17.22, 17.25 -17.33, 17.40 — 17.48, 17.54 - 17.62, 17.76 - 17.73, 17.84 —
17.89
KouTpoJbHbIe BOPOCHI:
1. Kak Ha3pIBaeTcs TOUKa, €clii (yHKIUS JOCTUTAET B 3TOM TOYKE CBOETO HaWOOIBIIIETO 3HAUCHUS ?
TOYKO# 17100a71bHOT0 (a0c0MI0THOr0) MakcumMyma pynknum f(x) Ha mHokecTBe X.
2. Yto, corinacHo KpUTEPHUIO MPOBEPKHU JOCTATOYHBIX YCIOBUM IKCTpeMmyMa (kputeputo CuibBecTpa),
HE00XOIMMO U JIOCTaTOYHO JJISl TOTO YTOOBI MaTpHia ['ecce OblIa OTPUIIATENBHO ONPEACTICHHON 1
TOUKa SABIISJIACH TOYKOM JIOKAJIILHOTO MakcumMyma?
YT00bI 3HAKH YIJIOBBIX MUHOPOB Yepe10BATUCh, HAYUHAS C OTPUIIATEJIbLHOTIO.
3. Uto, corinacHo KpUTEPHUIO MPOBEPKU HEOOXOAMMBIX YCIOBUN IKCTPEMyMa BTOPOTO MOPSJIKA,
HE00XOIMMO U JIOCTaTOYHO JJISl TOTO YTOOBI MaTpHia ['ecce OblIa MOJOKUTETHHO MOITYOIPeIeIeHHON
Y TOYKa MOKET OBITh SIBJISLIACH TOYKOM JTOKAIbHOTO MUHUMYMa?
4yT00bI BCE IJIABHbIE MUHOPBI onpeaeanTe s MAaTpullbl ['ecce ObLJINM HEOTPUIIATEIBHBI.
4. Kaxkas ¢ynknus f(X) Ha3pIBa€TCSI CTPOTO BBITYKIONH?
ec/iM (PYHKIUS IeJTUKOM JIEKUT HUAKE 0TPe3Ka, COeIMHSIIOIIEro ABe ee MPOU3BOJIbHbIE, HO He
COBNAajJal0LIMe TOYKH.
5. Tlpu KakOM THIE OIEHOK COCTOSIHUS TUHAMHYECKOTO 00BEKTa TPeOyeTCsi MOCTPOUTH OIICHKY
BEKTOpPAa COCTOSI-HUS 00BbEKTa B MOMEHT BpeMEHHU t 10 HaOII0ICHUSIM 32 BBIX0JIOM 00BEKTa BILIOTH JI0
MOMEHTA , €CJIH ?
buabTpanus.
6. Kyna HanpaBieH aHTUTPaJUeHT GYHKINHU?
B CTOPOHY Han00/b1Iero yobiBanusi GyHKIUM B TaHHON TOYKe
7. B kxakoM cirydae HIeT pedb o 3ajaue ApOoOHO-TMHEHHOTO MPOrpaMMHUPOBAHNUs?
B cJIy4ae, KOr/Ja uesjieBasi QyHKIUs SIBJIsIETCH OTHOIIEHHEM JIBYX JIMHEHHbIX GyHKIMI, a
OrpaHUYeHMsl JIMHEHHBbI.
8. Kaxkas kBagpaTtuunas ¢opma (a Takke cooTBeTcTByomas Matpuia ['ecce H(x)) Ha3piBaercs
MOJIOXKUTENBHO onpeaeniennon (H(x) > 0)?
ecJId /1715 110000 HEHYJIEBOr0 BBINOJIHSETCS HEPABEHCTBO.
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9. Kak BbIOMpAIOT 11eNIeBYI0 (DYHKIHIO IPH MAaTeMaTH4eCKoi (popMyInpoBKe 3a7aui ONTUMU3ALUH?
nejeBy0 GyHKIUIO BLIOUPAKOT ¢ TAKMM 3HAKOM, YTOObI pellieHre 3a1a4i COOTBETCTBOBAJIO
NMOUCKY MUHMMYMA 3TO# (PyHKIUH

10. TIpu xakoM THIIE OLIEHOK COCTOSIHUS JUHAMHUYECKOTr0 00BheKTa TpeOyeTcsl HOCTPOUTH OLIEHKY
BEKTOpa COCTOSHUS 0OBEKTa B MOMEHT BPEMEHH t 10 HaOJIIOACHUSIM 32 BBIXOI0M 00BbeKTa ?
CrJIa:KMBaHuUe.

11. Yro, cornacHo KpUTEPHIO MIPOBEPKH JOCTATOUHBIX YCIOBHUH SKCTpeMyMa (KpUTEPUIO
CunbBecTpa), He00X0IUMO U JOCTATOYHO ISl TOTo 4yToOBI MaTpwuia ['ecce Obla OI0KUTEIIBHO
OIIpEAEIICHHON U TOYKA SIBJISUIACHh TOUKOM JIOKaJIbHOIO MUHUMYyMa?

YTOObI 3HAKH YIJI0BBIX MUHOPOB ObLJIM CTPOI0 NMOJIOKUTEIbHbI.

12. B xakoM cilydae UAET peub O 3a/1a4e AUCKPETHOTO IPOrpaMMHUPOBaHMS?

ecJIM MHOKeCTBO JOIYCTUMBIX pellieH!ii 0Ka3bIBaeTCs KOHEYHBIM MHOKECTBOM.

13. Kaxk Ha3bpIBaeTCs 3aa4a OCTPOEHUS CTPYKTYpHI S 1 nnapaMeTpos P onepatopa monenu F?
HAeHTH(PHKALHEH B IIMPOKOM CMBbICJIE.

14. Kak Ha3pIBaloOT 3aja4y MUHUMH3AIUU, €CIIH LeeBas (YyHKIMA U JIEBbIe YaCTH OrpaHUYCHUN THIIA
paBeHCTBA U (WJIM) HEPABEHCTBA B 3a/1a4e SBJIAIOTCS MO3UHOMAaMHU?

3aja4eil reOMeTPH4YeCKOro NpOorpaMMHPOBAHMSA.

15. Kak Ha3bIiBaeTcs TOUKa , €CJIA (DYHKITUS JOCTUTAET B ATOM TOUYKE CBOETO HAMMEHBIIIETO 3HAYCHHS ?
TOYKOM 17100a71bHOT0 (a0C0MHTHOr0) MUHNMYMa (pyHkuuHu f(x) Ha MHOKecTBe X.

16. Kakas napamerpuueckast UICHTHPHUKAUS TPOBOJUTCS B peKUME HOPMAJILHOTO
(YHKIIMOHMPOBAHUS 00BEKTA YIIPABICHUS?

naccuBHas.

17. Kak Ha3bpIBalOT TOUYKY , B KOTOPOH (DYHKIIMSI JOCTUTAET CBOETO HAaUMEHbIIero 3HadeHus? (Q —
MHO>KECTBO JIOIYCTUMBIX PELICHHI)

ONTHMAJbHBIM pelleHHeM 3a1a4H.

18. Uro, coryiiacHo KpUTEpHIO MPOBEPKH HEOOXOAUMBIX YCIOBUI 3KCTpEMyMa BTOPOTO OPsIKa,
HE00XO0/IMMO U JIOCTaTOYHO JJISt TOTO 4yTOOBI MaTpHia ['ecce Obliia OTPUIIATENBHO MOTYOIPEIeIEHHOM
Y TOYKa MOKET OBITh SIBJISUIACH TOYKOM JIOKAIbHOTO MakcUMyma?

4yTOOBI BCE IIABHbIE MUHOPBI YeTHOI'0 NMOPS/AKA ObLIIN HEOTPHLATEJIBHBI, 2 BCE IVIABHbIE
MMHOPbI HEYETHOT'0 NMOPS/IKA — HENOJIOKUTeIbHbIe.

19. Yro Ha3pIBaeTCs IpaueHTOM HenpepbiBHO AU depeHnnpyemoit GyHKINU B TOUKe?
BEKTOP-CTO0J10€ell, 3JIeMeHTAMHU KOTOPOro SIBJISIIOTCS YaCTHbIE MPOU3BO/HbIE EPBOr0 MOPSAKA,
BbIYHCJICHHbIC B JAHHOHN TOYKe.

20. Kaxoe yTBepx IeHUE HEBEPHO?

ecau f(X) cTporo BbINyKJIas (PYHKIHS Ha BBINMYKJIOM MHOKeCTBe X, TO OHA MOKeT JOCTUIaTh
CBOE€ro ri100ajJLHOoro MUuHUMymMa Ha X 0oJiee 4eM B O/IHOM TouKe.

21. Yro Ha3bIBaeTCA NOBEPXHOCTHIO YPOBHS (DYHKIIMU?

MHOKeCTBO TO4Y€K, B KOTOPbIX GyHKIMS NIPMHUMAET NOCTOSTHHOE 3HAYeHHUe.

22. Kakas kBagpatuuHas ¢popma (a Takxke cooTBeTcTBYIommas marpuia ['ecce H(x)) Ha3biBaercs
otpuniarensHo onpeaeneranon (H(x) < 0)?

eCJIH 151 110000 HeHYJIeBOr0 BBINOJIHAETCS HEPaBeHCTBO.

24. Kakoil 00beKT yIpaBiieHUs Ha3bIBaeTCs HAOII0AaeMbIM?

€CJIH 110 U3MEPEeHHUsIM BBIXOJHOI0 CHIHAJIA MOKHO OIIPEe/IUTDh ero COCTOsIHHE.

25. Ilpu xakoM THIE OLEHOK COCTOSIHUS TUHAMHUYECKOro 00beKTa TpeOyeTcsl HOCTPOUTH OLIEHKY
BEKTOpa COCTOSHUS 00BEKTa B MOMEHT BPEMEHH t 10 HAOJIIOACHUAM 32 BBIXOJ0M 00BEKTa BIUIOTh 10
MOMEHTA , Ipu4YeM ?

Tema 2. BesycaoBHast MUHMMH3aIUA QYHKIMH MHOTHX NIepeMEeHHbIX. Boinmykible QyHKIUM 1
MHoO:kecTBa. [IpakTnyeckue pacuersl no Meroaam A.Bansaa, JI.Casuaxka, A.I'ypsuna, B.
IIapero (MHTEepNpeTaMsA METOA0B HA 321a4aX 31U ThI HHPOPMALMH U IKOHOMHYECKOI0
co/lepKaHusA).
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3amanusa:

OBnazeTs METOI0M 0€3yCIIOBHOW MUHUMH3ANUU (DYHKITUH MHOTHUX TIEPEMEHHBIX.
Pemnth TUMIOBBIC 3a/1a4u JTsI 3aKpeTieHus: M (OPMHUPOBAHUS 3HAHUHN, YMEHUH, HABBIKOB.
Yka3anus no BLINOJTHEHHUIO 3aJaHUM:

Pemenue 3amau u3:

1. [2 ocH. nut]: Metoasl 0e3yclOBHON MWHHUMM3AIIMK, OCHOBAaHHBIC HA BBIYMCICHUU TEPBBIX
MPOU3BOIHBIX QPyHKIUH (CTp. 344)

1. PaccmoTtpets ipumep 5 ctp. 346

2. Pemutes onno u3 3aganmii Ne 17.123-17.128

MeTtoapl 6€3yCI0BHOM MUHUMH3AIINH, UCTIONB3YIONIHE BTOPHIE Tpou3BoAHBIE (cTp. 350)

. Paccmotpets npumep 7 ctp. 351

. Pemmts omro u3 3amanmii Ne 17.178-17.144

KoHTpoJibHBIE BONIPOCHI:

1. Kakoit MeTos npsAMOro MOUCKa Ha3bIBAETCS TACCUBHBIM?

Bce N To4eK , B KOTOPbIX OyAyT BbIYMC/ICHBI 3Ha4YeHUs! PyHKIMH, BIOUPAIOT 3apaHee.

2. Tlo xakomy BbIpa)X€HUIO IIpU nIpuMeHeHuu Metona dnetuepa-PruBca onpeaensoT BeauunHy mara?

ol) = f{xk +fkdk]‘*“}f“

3. B kakoM city4ae cTpaTerus oucka B METO1aX MMHUMHU3ALMK CYUTAETCS HE ONPENEICHHON?
eCJIM Oompe/eseHO 3aJaHHOe BpeMsl BbIYMCJIeHHUIA.

4. Kaxk Ha3bIBaeTCs BbIpAKEHUE , T11€ 7

KOHEYHO-PA3HOCTHBIM OTHOLLIEHHEM.

5. Kak Ha3bIBaroTCs BEIOOp OYEpeAHOM TOUKU U BHIYMCIICHUE 3HAUCHUS ?

IATOM I0CJ1e/I0BATeIbHOI0 MOMCKA.

6. Uewm siBistercs BenmunHa D(f) B Beipaxkenuu ?

obJs1acTh onpeaesenusi pynkuuu f(x).

7. K xakum mMeToaaM OTHOCSATCS MeToasl MapkBapara, HetoTona-Padcona?

K MeT0J1aM BTOPOro NMopsiAKa.

8. Kakoii nomxHa ObITh 3a1aHHAsI TOYHOCTh HaX0XI€HHUS TOUKHU ?

0oJib1Ie 20COTIOTHOM NMOrPEelIHOCTH.

9. B kakoM ciry4ae JieleHne OTpe3Ka Ha JBE HEPABHBIE YaCTH Ha3bIBAIOT 30JI0ThIM CEUYEHUEM?
OTHOLIEHNE JVIMHBI BCEro 0TPe3Ka K AJHHe ero 00Jibuieil 4acTH PABHO OTHOIIEHMIO UINHBI
00JIbIIeH YaCTH K AJINHE MeHbIIeld 4YacTH.

10. YT0 U3 nepeyucieHHoro He OTHOCUTCS K METOJaM MPsSMOTo Moucka?

B3BCIICHHBIH METO HAUMEHBIINX KBaJpPaToOB.

11. K yueMy oTHOCHTCS METOJT KBaJIpaTUYHOM anpoKCUMaluu?

K NMOJMHOMHAJIBHOM AaNNPOKCHMAIUH.

12. Ha xakom oTpe3ke X MOKHO CTPOUTH U CPaBHUBATH MEXKLy OO0 METOIBI MPSIMOTO TTOUCKa?
X=10,1]

13. Kakyto ¢pynkuuto umeer metox JlesenOepra?

H(\, h}=ﬂ:§ =(h+2)"

14. Kak Ha3bIBaOT YUCJIO T B BRIPAKECHUU 7

OTHOLIEHHEM 30JI0TOr0 CeYeHusl.

15. B ueM cocTOUT OCHOBHASI 11€J1b HOPMAJIU3alUK OTPAaHUYEHU?

B IOCTHKEHUH COATaHCHPOBAHHOCTH

16. Kak Ha3biBaeTcs ckaysspHas QyHKIus ?

(pyHkuus perakcanuu.

17. Kakas u3 mpeCTaBICHHBIX HAa pUCYHKE (QYHKIIUI HE SBISETCS CTPOTO YHUMOIATBHOM?

18. Kak Ha3bIBalOT METO/Ibl HEITOCPECTBEHHOI'O PEIIEHUS 3a/]a4 YCIOBHOW ONTHUMM3AIINH,
OCHOBaHHbBIE Ha JIBM)KEHUU U3 OJTHOM JOMYCTUMON TOUYKH, TJI€ BHIMOIHIIOTCS BCE OTPAaHUYCHUS K
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JPYToi JOMYCTUMOMN TOUKH C JIyUIIMM 3HaYCHUEM 11eJIeBON QYHKIUU?

MeTOoAbl BO3MOKHbIX HANIPABJIEHH.

19. Kakomy Merony ananmorndeH Mmeroa Herotona?

MeToay KacaTeJbHbIX.

20. Kakas ¢pynxuus f(x) HazpIBaeTcs yHUMOJaIbHOW (yHKIMEH Ha oTpeske [a, b]?
(pyHxuus, 151 KOTOPOIi cyliecTByeT Takasi TOYKa , 4T0 pyHkuus f(x) B moaynHrepnaJie
yObIBaeT, a B NOJIyMHTepBaJie BO3PacTaeT.

21. IIpu KaKkOM yCIOBHH METOJ MPSIMOTO IOUCKA CYUTAKOT HAWITYUYIINM?

In(P*)=minmaxIy(P.f), nwm In(P*)=minsuply(P,f)

PEFP feF PEP e F
22. Kakoil anroputM nNpuMeHsieTcst JUisl peain3alii MeTo/1a HUKINYECKOr0 NOKOOPANHATHOTO
crycka?
aaroput™ GZ1.
23. Yro Ha3bIBACTCS HHTEPBAJIOM HEONPEICICHHOCTH?
HHTEPBAJ, B KOTOPOM rapaHTHPOBAHHO HAXOUTCS TOYKA , COOTBETCTBYIOIIAsI 3HAYEHHUIO.
24. Yro 13 NepevyrcICHHOTO0 HEe OTHOCUTCS K LIEJISIM HOPMAaJTU3aI[ii OCHOBHBIX MEPEMEHHBIX 3a1auu?
yjayuleHue 00ycJa0BJEHHOCTH 3a1a4H.
25. Tlpu perieHnH KakuX 3a/1a4 MPUMEHSETCSI METO/] IIMKIMYECKOTO MMOKOOPIUHATHOTO CITyCKa?
KAaHOHHYEeCKHE 327124 MOCTPOeHHsI MUHUMU3HPYIOIIEil Mocae10BaTeILHOCTH JJIs1
¢pynkomnonaaa J(x).

Tema 3. MaremarHyeckasi MIpa Ha YHCTBIX M CMCEIIAHHBIX CTpaTerusix: rpaguueckue
WUIIOCTPAalMK cTpaTernid. 3agayM JIMHEHOr0 MNPOrpaMMHPOBAHMA, rpauyecKkue MeTOAbI
peleHus 3aa4.

3aganus:

OBnazners METOJAMU JIMHEHHOTO IPOTPAMMUPOBAHMS.

Pemmts TUMOBBIE 3a1a4M ISl 3aKpeTIeHUs: 1 OPMUPOBAHUS 3HAHUM, YMEHUH, HABBIKOB.

Yka3aHus 10 BBIIOJHEHHIO 32/IaHUI:

Pewenne 3amau us:

1. [3 ocH. mut]: 1.49, 151, 1.54, 1, 58, mo MeToaMYECKOMY MMOCOOUIO JAOMOTHUTENbHbIE 3a/1aHuUs;
[3 ocH. mut]: 2.1, 2.3.
2. [2 ocH. nuT]:

[TocTanoBka 3aaun TMHEHHOTO MporpaMMupoBanus. ['paduyeckuil MeTos perieHus.
. paccMoTpeTh npumep 2, 3, 4 ctp. 359-360

. pemnTh o1HO U3 3aaanuid Ne 17.188- 17.195 ctp. 360-361

. paccMoTpeTh npumep S ctp. 362

. pemuTh o1HO U3 3aaanuii Ne 17.201- 17.206
Cumiiekc-MeTo 1 peleHus 3aau JUHEHHOTo TPOrpaMMHUPOBAHUS.
. paccMoTpeTh npumep 6 (ctp. 369) ctp. 364-370

. pemnTh oHO U3 3ananuid Ne 17.207- 17.212 ctp. 371-372
[lemouncneHHoOE JIMHEHOE TPOTPaMMHUPOBAHNE

. paccmotpetsb pumep 117.226 (ctp. 378) ctp. 378-379

= peuTh oiHO U3 3aaanuit Ne 17.227-17.232 ctp. 379
KoHTpoJbHBIE BOIPOCHI:
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1. IIpu kakoM yc1oBuu 0a3ncHOe pelieHne ABJIAETCS ONTHMATbHBIM?

BCE OTHOCHUTEIIbHBIE OLIEHKU CTAHOBATCS HEMOJIOKUTEIbHBIMHU.

2. IIpu kakoM yc10BHH 3a1a4a JMHEHHOI0 NIPOrpaMMHPOBAHHUSI HMeeT OJJHO eIMHCTBEHHOe
pemienue?

YHCIIO HYJIEBBIX OLIEHOK PAaBHO YHMCITY 0a3MCHBIX TEPEMEHHBIX.

3. Kaxkoe pazOueHue ocyumecTBJ/isieTcsl IPU MCNOJIb30BAHUM METO/1a BeTBell U rpanuu?
pa3dreHue MHOKECTBA JIOITyCTUMBIX PEIICHHUH Ha JIBa TIOAMHOXKECTBA.

4. Y10 13 nepevncJIeHHOIr0 He OTHOCUTCH K TOYKAaM, «IOA03PUTEIbHBIM) HA IKCTpeMyM?
TOYKH, B KOTOPBIX PaHT MaTpHILIbl IKOOM CUCTEMbI YpaBHEHHH CBSA3H OOJIbIIE KOJHMYECTBA ypPAaBHEHUN
CBSI3U.

5. Yro siBJsIeTCs YCJI0BHEM 3aBeplIeHUs] BHITOJTHEHUsI PACYeTOB IIPH MCIOIb30BaHUH
MeTo/a BeTBel U rpaHu?

JEss

6. Kakas nonosiHuTe/IbHAS NTepeMeHHAs] BBOJUTCS B OTPAHUYeHUEe-HePABEHCTBO €O
3HAKOM ?

epeMEHHAs CO 3HAKOM .

7. Kakasi nepeMeHHasi 10/15kHA ObITh BbIBeJeHA B 0a3UC 10 JAHHBIM Ta0JAMLbI?

8. IIpu kakoM ycJIOBMH 321242 JIUHEHHOI0 IPOrPpaMMHMPOBAHUA HMeeT 0eCKOHeYHOoe
MHOKeCTBO peuienue?

YHCIIO HYJIEBBIX OLIEHOK MPEBBIIIAET YUCIO0 Oa3UCHBIX MIEPEMEHHBIX.

Tema 4. HetuHeliHbIe 321244 ONTHMHM3ALMUA M METOAbI UX PelIeHHS.

3apanus:

OBnanets ciocobaMu pelieHus: HeMIMHEWHBIX 3a]1a4 ONTHUMU3AIIHIH.

1. 3aznauu, CBOASIINECS K TMHEHHOMY NIPOrpaMMHUPOBAHHIO

2. MeTobl BO3MOYXKHBIX HallpaBICHUN

3. I'pagueHTHBIE METOBI pELIEHUs 3a/1a4 HEJTUHENHOTO IIPOrPAMMUPOBAHUS
4. MeTos! mTpadHbIX U OapbepHbIX QYHKIUN

Pemuth TUMIOBBIC 3a/1a4u JTsI 3aKpeTieHus: 1 (OPMHUPOBAHUS 3HAHUHN, YMEHUH, HABBIKOB.
YKka3zaHus o BbINOJHEHUIO 33 JaHUM:

Pemenue 3anau u3 [2 ocH. nut]: 2.20, 2.23, 2.26, "HAMBUIYaJIbHbIE KAPTOUKHU

KoHTpo/ibHBIE BONIPOCHI:

1. UTo U3 mepeyrcIeHHOr0 He BKIIIOUAeT 00IIas 3a/1a4a HeMTUHEHHOTO
MIpOrpaMMHUpOBaHUsA?

HOPMHPOBAaHHbIE KOHCTAHTHI.

2. UTto He OTHOCUTCS K OCOOEHHOCTSIM 3aj]ad JMHAMHYECKOTO IPOrpaMMUpPOBaHUs?
neseBast (PYHKIMSA He paBHA CyMMe LeJIeBbIX (DYHKIUHA KaXK/A0r0 mara.

3. Kakum BeIpaxkeHnem 3a1aroTcsa ypaBHeHus berimana B 3aja4ax TMHAMHAYECKOTO
MporpaMMupoBaHus?

Z (8 ) = E}ai?}:lf.t(sk—hx.t) + Z;n(-&)]

4. Kakoii 3Hak ctaBuTCs niepen yuciaom M nipu nepexonae k M-3agade B TOUCKE
MUHUMYMa 1ieJeBoi pyHKuun?

+.
5. UYro sABIIETCS pELIEHUEM 3a/1a4U BBIITYKJIOTO IPOIPaMMHUPOBAHUs, B KOTOPOU LieIeBast
(yHKIHS BBIMYKJIA U JOTTYCTUMOE MHOKECTBO BBIITYKJIO?
J100asl TOYKA JIOKAJIbHOT0 MUHHUMYMaA 1HeJ1eBOi QyHKIMH.
6. Kaxkue oneHKy ABISIOTCS ITOJIOKUTEILHBIMI 10 JaHHBIM TaOIAIbI?

Anh,
7. Kakoe yTBepaeHue sBIsS€TCS BEPHBIM?
3a/1a4a, NpeACTaBJeHHasl HA PUCYHKe, He HMeeT pelleHMs.
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8. UYTo HE OTHOCUTCS K OCHOBHBIM OI'PaHUYEHHUSAM 33]1a4 JIMHEHHOIO IPOrpaMMUPOBAaHUA?
HCKOMOe peleHHe sABJIsieTCsl HeOTPULATEIbHON BeJINYHHOIM.
9. UYro He sBIIIeTCA KOOPAMHATON B METOJIE BETBEM U IpaHul?
LEeJOYHUCICHHAS] KOOPAMHATA ¢ HAUMEHbIIMM MM HAH0O0IbIINM HHIEKCOM
10. KakuMm BeIpakeHuEM MOKET OBITh 3amicaHa o0Ias 3a1a4a HeJIMHEHHOT O
MIpOrpaMMHUpOBaHUsA?
Jo(x)—min, xe Q c 7"
11. Uto He ABIAETCS YCIOBUEM 3aBEPILCHUS BETBICHUS B 3a/1a4ax LEIOYUCICHHOTO

JMHEWHOT O IPOrpaMMHUPOBaHUs?

pelIeHue HelleJ109UCJIeHHOe.

12. YT0 U3 NepeynCIeHHOr0 HE OTHOCUTCS. K OCHOBHBIM BBIPAKEHUSM B IIOCTAHOBKE 3a7a4
JIMHEHHOTO IPOrpaMMUPOBAHU?

Ja@)—minx e Q c B”

13. Kakas To4ka BBITYKJIOTO MHOXKECTBA X HA3bIBACTCS KpalHen?
TOYKA, KOTOPasi He MOKeT ObITh BbIPa’keHA B BUJ/Ie BINMYK/I0H KOMOMHALMH IPYTUX TOYeEK.
14. Kakoe ycnoBue Hanaraercsi Ha BBOAMMYIO B 0a3UC MEPEMEHHYIO IIPU MEPEX0e OT
OJIHOTO 0a3MCHOTO PEeLIeHUs K Apyromy?

A, =max4,
15. Kak Ha3pIBatOT nepeMeHHbIe, BXOASAIIUE TOJIBKO B OJTHO U3 YPABHEHUU CUCTEMBI C
koagduuuentamu 1, a Bo Bce octaibHble ¢ K03 duuuenramu paBasiMu 0?7
0a3MCHBIMH.
16. IIpu kakoM ycioBUM 0a3UCHOE pelIeHUe HAa3bIBACTCS JOMYCTUMBIM?
x =20

Tema 5. Pemenne onTUMH3AUMOHHBIX 337134, ONTHMAJIbHO pacnpeieleHHs] BbIYMCIAUTEIbHBIX
pecypcoB B IBM.

3amanuda:

OBrazneTs ciocob6aMu perieHus: IPUKIATHBIX 337a4 ONTUMU3ALINH.

Pemuth TUMIOBBIC 3a1a4u [Tl 3aKpeTUieHUs: M POPMHUPOBAHUS 3HAHUH, YMEHUHN, HABBIKOB.
Yka3anus o BHINOJHEHHIO 3aaHNMN

Pemenue 3anau us:

[5 ocH. muT]: 2.5, 2.7; 3agaHue IO METOAMYECKOMY ITOCOOHIO, MHANBUIYAJIbHBIE KAPTOUKH
KoHnTpoJbHbIE BOIPOCHI:

1. Yto ob03HayaeTcs BbIpAKEHUEM B 3a7[auax O paclpeie]ICHUH CPEICTB, PEIIaeMbIX METOAAMHU
JTUHAMUAYECKOTO MPOTrpaMMUPOBAHUs?

YCJI0BHasl ONTUMAJILHAS NPUObLIb.

2. Yro nenecooOpa3HO NPUMEHATh B KAUYECTBE KPUTEPHS ONTUMATBHOCTH B 33/1a4€ ONTUMHU3AIAN
MapaMeTpoB MEePEKI0YATETbHBIX JIEKTPOHHBIX cXeM?

KPUTepHii MUHUMAJIBHOIO 3anaca padoTocnocoOHOCTH.

3. Ilpu KkakoM yCIIOBUU KJIETKH MAaTPHUIIbI IEPEBO30K HA3bIBAIOTCSA Oa3UCHBIMU?

x;>0

4. Yemy 0JDKHO OBITH paBHO OO0IIIee YUCIO0 0a3UCHBIX KIETOK B MaTpuile?
m+n-1

5. UeMy JOMKHO OBITH pABHO KOHEUHOE COCTOSHUE IIPOLECCA PACIIPEAECIICHUS B 3a/1a4ax
pacnpeneseHus cpeacT?

0

6. Uro o60o3Havaet napamerp Q B BbIpaK€HUH ONTHMAJIBHOTO PEeKUMa MPOBECHUs Ipolecca ?
(pynxuuonal.


http://mtianswer.ru/wp-content/uploads/2013/09/112.jpg
http://mtianswer.ru/wp-content/uploads/2013/09/113.jpg
http://mtianswer.ru/wp-content/uploads/2013/09/114.jpg
http://mtianswer.ru/wp-content/uploads/2013/09/115.jpg
http://mtianswer.ru/wp-content/uploads/2013/09/117.jpg
http://mtianswer.ru/wp-content/uploads/2013/09/118.jpg

26

7. UYto ucnoisib3yeTcsi B KaueCTBE KPUTEPHUsI ONTUMATBLHOCTH?

B3BellleHHbIH METOJ HAUMMCHBLIIIUX KBA/IPpaToOB.

8. KakuM BbIpakeHHEM OTpEAENsieTCs] pOCT LEMU B CXEME MOJIENTM KUHETHKHU MOJIMMEPU3AIMOHHOTO
npouecca?

ey

9. Kakoe ToXecTBO CpaBeUIMBO JJIs1 KaKI0W Oa3uCHON KIETKU IPU PEILIEHUU TPAHCIIOPTHOU
3a/1a4d METOJ0M MOTEHIUAIO0B?

o+ B, =c,;

10. Yto siBNISIeTCS KPUTEPUEM ONTUMAIBHOCTH B 3a/1a4axX O pacCHpeeIeHUN CPEJICTB, peIIaeMbIX
METOJIaMU JUHAMHUYECKOT0 NPOrpaMMHUPOBaHUS?

MaKCHMaJbHOE 3HaYeHue Z.

11. Yro He ucnonb3yeTcs B Ka4eCTBE JaHHBIX MIPH MapaMeTpU4ecKoil HIeHTU(UKAIIIH ITpoLecca
MoJINMepHU3auu?

KOHLICHTPAaHs aKTHBHBIX LICHTPOB.

12. Ot 4ero He 3aBUCHUT HaYaJIbHBIN IJIaH MTEPEBO30K, MOTYYaEMbII METOJIOM CEBEPO-3aMaJHOrO yriia?
OT CTOMMOCTH.

13. TIpu KakoM yCIIOBHH JUIsl OTHOCUTEIBHBIX OLIEHOK CUUTAETCSI PEIICHHOM TpaHCIIOpPTHAsI 3a/1a4a?

A, 20

9.2 Meroan4yeckue peKOMEeHIAIMH M0 MOAr0TOBKE MUCbMEHHBIX PadoT

Tpeobosanun Kk no0zomoeKe u co0epiHcanuio RUCbMEeHHbIX pabom (peghepama, 0oKknaoa):

1. CootBercTBUE COACPKAHUS TEME U TUIaHY paOOTHI.

2. TlomHoTa u rMyOWHA PACKPBITUS OCHOBHBIX MOHITHIA MPOOIEMBI.

3. JlocrarouHOoCTh (PaKTOB, MO3BOJIAIOIIMX MPOWUIIOCTPUPOBATH  AKTyaJlbHOCTh  HM30paHHOMN
MPOOJIEMBI, CIIOCOOBI €€ PeIIeHHS.

4. Pabota c nuTepaTypoil, cHCTeMaTH3alus U CTPYKTypUPOBAaHNE MaTepHuaa.

5. O60011eHNe U CONOCTaBIECHUE Pa3IMYHBIX TOUEK 3PEHUS 0 pAaCCMAaTPUBAEMOMY BOIIPOCY.

6. Hanmuume u 4eTKOCTh BBIBOJIOB, PE3IOME.

IIpu odopmieHHH OTuYeTa MO NPAKTUUYECKUM 3aHATHAM HEOOXOAMMO CJelIOoBaTh YKa3aHUSM I10
BBITTOJIHEHHU IO 3aHaHI/II\/II " xony pa6OTI)I M IIOATOTOBUTH KPATKKUEC MMMCbMCHHBIC OTBETHI HA KOHTPOJIBHBIC
Bonpockl. CTyIeHT JOKEH ObITh TOTOB K YCTHOM C/1aye OTBETOB HA BOIIPOCHI.

OO61ue TpeboBaHus K COAECPKAHUIO U OOPMIIEHUIO KYpCOBBIX paboT conepkarcs B «MeToauueckux
pPEKOMEHAALUAX IO MOATOTOBKE U O(GOPMIICHHIO KypcOoBOH paboThD (OQHIMANbHBIN calT kadenpbl
@®IIM UUHTE PITY).

Ha noxunaz no 3amute KypcoBoi paboThl MOXKET OTBOAUTHCS 110 10 MUHYT.
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[Ipunoxxenue 1. AHHOTaLIUA
pabouei mporpaMmsl IUCIUIUIAHBI

AHHOTAIIAA PABOYEHN ITPOT'PAMMBI JTUCIIUILINHBI

JuctumuimHa «MeToapl ONTUMH3AINNY) peanu3yercss Ha (akynbpreTe WHPOPMALMOHHBIX CHCTEM M
6e3omacHocTH Kadeapoil (pyHIaMEeHTaIbHON U MPUKIaJHOW MaTeMaTHKH.

Henp nucuumiuHbl: cOpMUPOBATH Y CTYAEHTOB METOAOJIOTMYECKHE OCHOBBI CUCTEMHOI'O aHallu3a U
METOJIOB pPELICHHsS ONTHMU3ALMOHHBIX 3a/7a4 NP OOOCHOBAHUM M TPHHATUU OPraHU3alMOHHO-
TEXHUYECKUX PEIICHUN.

3anauu:

- O3HAKOMHUTH CTYICHTOB C IPOIECCOM pPa3padOTKA METOJIOB ONTHUMH3AIMH JJIsi 00OCHOBaHHS M
NPUHATUS pEUIeHUH Mo 3amuTe WHGPOpPMAalWU; OLEHKAa JOCTOMHCTB M HEJOCTaTKOB METOJIOB
ONTHMHU3ALNH, BO3MOKHOCTH UX peanu3aiuu rnpu nomomu 3BM;

- chopMupoBaTh OCHOBBI MAaTeMaTHYECKOro ammaparta Uil peaju3alid METOAOB ONTUMM3ALMU U
CHUCTEMHOTI'O aHAJIM3a C BBIXOJOM Ha MPUHATHE PELICHUH B YCIOBUSIX HEONPEIEIEHHOCTH U PUCKA;

- HAy4YMTh IMOHMMATh JBM)KEHHE HH(POPMALMOHHBIX IMOTOKOB B CBSI3UM C PELICHHEM CIEIyHOIIUX
ONTUMU3ALMOHHBIX 3a7a4:

. pacrnpeiesieHUs BBIYUCIUTENIbHBIX TOTOKOB MHOTOIPOIIECCOpHBIX DBM;

J CHUHTE3a UCKYCCTBEHHBIX HEUPOHHBIX CUCTEM;

o pacnpeeseHus pecypcoB B CiIydasiX BHICOKOW Pa3MEPHOCTH;

o o0Oecrie4eHHss BBICOKOTO YPOBHS HAACKHOCTH U 0€30macHOCTH  (YHKIHMOHHPOBAHUS

UH()OPMAIIMOHHBIX CUCTEM.
JlucuuiuinHa HanpaBJieHa Ha (pOopMUpPOBaHKE CIIETYIONMX KOMITETEHIIHHA:
OIIK-2. CnocobeH 00OCHOBaHHO BbBIOMpaTh, JAOpabaThiBaTh W MPUMEHATh I PELICHHS
WCCIIEIOBATENIbCKUX M TPOEKTHBIX 3a7ad MaTeMaTHYeCKWe METOABl W MOJENH, OCYIIECTBISATh
MPOBEPKY aJeKBATHOCTH MOJIENICH, aHAM3UPOBATh PE3yJIbTaThl, OICHUBATh HA/ICKHOCTh U KaueCTBO
(YHKIIMOHUPOBAHUS CHCTEM.

B pe3ynbrare 0cBOeHHUS TUCHUTUIMHBI 00yYarOIIUICs TOHKEH:
3namp: SBOJIOIMIO CHCTEMHBIX MPEICTABICHUI; OCHOBHBIC TIOHSATHS M ONPEACTICHHS; COCpKaHUE U
CYIIHOCTh MaTeMaTHYECKHX METOIOB ONTHMHU3AIM{, METOJIBI BHIOOpAa M MPHUHATHSA DPEHICHUH Kak
3aBepUIAIONIel CTaJAWU CUCTEMHOTO IpOoXoJa K IPOEKTHPOBAHMIO, CO3MAHMIO M OSKCIUTyaTalluu
UH()OPMAIIMOHHBIX CUCTEM.
Ymems: 00001maTh M aHATU3UPOBATh HH(POPMAITHIO, POPMYINPOBATH IIETTH M BHIOMPATh ONTHMaJIbHbIE
NYTH HX JOCTIDKEHHS; (OPMYJIMPOBATH CYIIHOCTh KOHKPETHBIX METOMOJOTHYECKHX IPHHIUIIOB
CHCTEMHOTO aHaln3a, NPUHATHA pEIIeHHH W METOJOB ONTHMHU3AIMH, IPHUMEHSATh OCHOBHBIC
M3y4eHHBIE METOJbl ONTUMH3AIMU B TMPOLECCe NPUHATUS aJbTEPHATHBHBIX pPEUICHUH BO
MHOTOKPUTEPHAIIBHBIX 33/1a4aX ¢ y4ETOM HEOIPEICICHHOCTH 1 PHCKA.
Bnadems. ipencraBieHreM O EPCIIEKTUBAX Pa3BUTHSI CHCTEMHOTO TIPOX0/a U METOAO0B ONTHMHU3AINN
BbIOOpa AIIbTEPHATHBHBIX PEIICHHIA; MMPEICTaBICHNEM O BO3MOXHOCTIX NmpuMeHeHns DBM c¢ nenbro
peaiu3aly METONOB ONTHUMM3ALMH, COCTABJISIONIMX OCHOBY II€PCIEKTHBHBIX HWH(POPMAIIOHHBIX
crcteM 0e30MacHOCTH, PYHKIIMOHUPYIOMIUX B PEKUME PEaTbHOTO BPEMEHH.

[o nucuuIuIMHE MpeTyCMOTpEHa MPOMEKYTOYHAS aTTeCTalHs B (JOpME OIIEHKH KypPCOBOW pabOTHI,
JK3aMEHa.
OOm1ast TPyA0E€MKOCTh OCBOCHHUS AUCITUTUIMHBI COCTABIISIET 6 3a4ETHBIX €AMHUII.
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JIUCT UBMEHEHUI'

Ipunooscenue 2

No | Texkcr aktyanuzanuu wim npuiaraeMbiii kK PII/] nokymeHr,
COJIep KAl U3MEHEHUS

Jarta

Ne
IIPOTOKOJIa

' Ana OMN BO maructpaTypbl M3MeHeHWst Tonbko 3a 2020 .
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