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1. [HosicHUTEAbLHAA 3aAMNCKA

1.1. lean u 3agau JAUCHUILIHHDI

HCJ'IL JAUCIUIIINHBI: C(bOpMPIpOBaTB Y CTYACHTOB MCTOAOJIOTHMICCKHUE OCHOBBI CUCTCMHOTI'O aHalin3a U
MCTOAOB PCHICHUA OINTHUMU3AIMMOHHBIX 3aJad IIpUu 00OCHOBAHHH H OPUHATAN OPraHu3alfuOHHO-

TEXHUYCCKUX pemeHI/Iﬁ.

3amaun JUCHUILINHEL:
- O3HAKOMHUTH CTYJIEHTOB C MPOLIECCOM pa3pabOTKH METOJOB ONTUMHU3ALUU i OOOCHOBAHHS U
NPUHIATHS PEIMICHUH M0 3amuTe WH(OPMAIWW; OIEHKAa JOCTOMHCTB M HEJOCTATKOB METOJOB
ONTUMM3AINH, BOBMOKHOCTH MX peau3alui npu nomorm SBM;

- copmupoBaTH OCHOBBI MaTEMaTHYECKOTO armapara g pealli3allid METOJIOB ONTHMHU3AINUA W
CHUCTEMHOT'0 aHAJIM3a C BHIXOJOM Ha MPUHSATUE PEIICHHI B YCIOBUSX HEONPEIEICHHOCTH U PHUCKA;

- HAYYUTh TMOHUMATh JBMKCHHEC WH(POPMAIMOHHBIX IIOTOKOB B CBSI3U C PEHICHUEM CJICIYIOIINX
ONTUMH3AIMOHHBIX 3aa4:
pacrpe/elIeHUsT BRIYUCIUTEIBHBIX TIOTOKOB MHOTOIIPOIIeCCOpHBIX DBM;
CUHTE3a UCKYCCTBEHHBIX HEHPOHHBIX CHCTEM;

pacnpeeNieHus PECypPCcoB B CITydasiX BEICOKOW Pa3MEpHOCTH;

o0ecreueHus

BBICOKOTO

YPOBHS

MH(OPMALIMOHHBIX CUCTEM.

HaaCKHOCTH H 0€30IMacHOCTH (IJYHKLII/IOHI/IpOBaHI/Iﬂ

1.2. Hepequb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lEHI/Iﬂ o TMCHMIIVIMHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTHKCHUS KOMIIeTeHII NIt

KomnereHnuus HNuankaTopsl Pe3yabTarhl 00yueHus
(Ko 1 HaMMEHOBAHUE ) KOMIIeTEeH LNl
(xom m
HaMMEHOBAHHUE)
OIIK-2. Crocoben OIIK-2.1. 3nHame: HBONIOIUIO CHUCTEMHBIX MPEICTaBICHUM; OCHOBHBIE
000CHOBaHHO Ompenenser U TIOHATHUS U OTIPEICIICHHUS.
BBIOMPATS, aHAJIU3UPYET Ymemv:  0000maTh M aHAIM3UpOBaTH  MH(DOPMAILHUIO,
JopabaThiBaTh U CYIIIECTBCHHEBIC (hopMyIUpOBaTh I[ETM U BBIOUPATh ONTHUMAIbHBIC MYTH HX
MIPUMEHSATH IS 2J1E€MEHTHI JIOCTHKEHHS.
pelieHus WHGOPMAIIMOHHBIX | Bradems. IPEICTABICHUEM O TIEPCIICKTUBAX PA3BUTHS METOIOB
HCCIIEIOBATENLCKUX H | CUCTEM ONTHMM3AIIMU BEIOOPA aJIbTEPHATHBHBIX PEHICHHUH.
MIPOEKTHBIX 3a/1a4 OIIK-2.2. 3namv: conaepXkaHWe W CYIIHOCTb MAaTEMaTUYECKHX METOJIOB
MaTeMaTUYeCKHe OcyiecTBusieT ONTHMM3AIIMH; METONBI BBIOOpA W TPHHATHS pEHICHUH Kak
METOJBI M MOJIEIIH, [IOKUCK U 3aBepIIaroIIeH CTaann CHCTEMHOTO poxoa K
OCYIIECTBIISITh MIPUMEHSIET MIPOEKTUPOBAHUIO, CO3IaHHIO u JKCILTyaTaliH
TIPOBEPKY MIPOrpaMMHOE WH(OPMAITMOHHBIX CHCTEM.
aJIeKBaTHOCTH obecneuenue misg | Yuemsn: hopmymupoBath CYIIHOCTh KOHKPETHBIX
MOJIETEH, MPOBECHUS METO/IOJIOTUYECKHUX MPUHIIUIIOB, IPUHATHS PELUICHUH U METOJIOB
aHaIM3UPOBATh BEIUMCIIUTENBHBIX | ONTHUMH3AIMK, TPUMEHSATh OCHOBHBIE W3yYEHHBIE METOJIBI
PE3YIBTATHI, JKCTICPUMEHTOB OTITHMH3AITIN B TIPOIIECCE MPUHATHS AIbTEPHATUBHBIX PEIICHUH
OIlCHUBATh BO MHOTOKPUTEPHATIBHBIX 3a/a4aX ¢ YYETOM HEOIPEIeICHHOCTH
HAJIEeKHOCTD U Y pHCKA.
KadecTBO Braoems: pencraBieHreM 0 BO3MOKHOCTSX MpUMeHeHnss OBM
(bYyHKITHOHUPOBAHUS C LIEJIBIO pear3alii METOI0B ONTHMHU3AIINHY, COCTABIISIONINX
CHCTEM OCHOBY IEPCIIEKTUBHBIX HHPOPMAIIMOHHBIX CUCTEM

0e3omacHOCTH, (PYHKINOHUPYIOIUX B PEXKUME PEaIbHOTO
BPEMEHH.

1.3. MecTo 1MCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrPaMMbl




Jucunmimbaa «MeToasl ONTHMHU3ALMK» OTHOCUTCA K 00s3aTeNbHOM YacTH OJ0Ka JUCIMILIMH
y4eOHOro IJIaHa.

Jlis ocBOeHMs TUCLMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUS U BIAJeHUSA, CHOPMHUPOBAHHBIE B XOJ€
U3YyYeHHs Clenyromux aucuuiuivne: «uddepenuumanbusie ypaBHeHUs», «YHUCIEHHBIE METOIBI»,
«Teopus ynpaBiaeHUs».

B pesynbrare ocBOeHMS IUCHUIUIMHBI (POPMUPYIOTCS 3HAHUS, YMEHUS U BJIaJIeHUS, HEOOXOAUMBbIE IS
U3Y4YEHHs CIEQYIOIIMX IUCHMIUIMH W TPOXOXKIEHUS MpakTuk: «MaremaTuueckas TEOpHsl UIp»,
«Meronpl IpUHATHS pelIeHHiD», «MareMaTuueckoe MoJenupoBaHuey», YuebHas nmpaktuka (Hayuno-
ucciesoBaTenbckas pabora  (MONydyeHHE TEPBUYHBIX HABBIKOB  HAyYHO-HCCIIEIOBATEIbCKON
JIESITEIBHOCTH)).

2. CTpyKTYypa IMCHUIIIHHBI
OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI COCTABISIET 6 3.€., 216 akageMUyecKux 4acosB.
CTpyKTypa JUCHUNJIMHBI AJsl 04HOH (pOPMBbI 00yUeHUsI
O0beM IUCHUIUIMHBI B (OpME KOHTAKTHOW paboThl OOydYarOImMIUXCS C MeJarornyecKuMu

paboTHUKaMU M (WJIM) JHUIAMM, TPUBIEKAEMbIMH K peaju3aluu o0pa3oBaTelIbHON MporpamMmbl Ha
UHBIX YCIOBHSIX, IPU MIPOBEACHNN YUEOHBIX 3aHATUI:

Cemectp | Tun yueOHBIX 3aHATHIA KonuuectBo
JacoB
6 Jlexuuu 24
6 IIpakTHueckue 3aHsATHS 32
Bcero: 56

OObeM TUCIHIUTMHEI B (hOpME caMOCTOSTEIbHON paboThl 00yJaromuxcs coctasisier 140
aKaJeMHUUYECKUX YacoB, B T.4. KypcoBas padota 20 yacos.

3. Conepxxanue QM CHUIITHHBI

TEMA 1. CHCTEMHBIN AHAJIN3, PASBUTUE CUCTEMHBIX IIPEICTABJIEHAI
OmnpeneneHys U OCHOBBI CUCTEMHOI'O aHajU3a, MECTO €ro B sy HalpaBieHUM, 00ecreunBaromInX
YIOPaBJIEHUE CIOKHBIMM CUCTEMAMM: TEOpUS NMPUHATUS PELICHUH, MCCIEI0BAHUE OIEpalui, TEOpPHs
CUCTEM, TEOPHS UTP, CUCTEMOTEXHHUKA, CUCTEMbI MAaCCOBOTO OOCITYKMBAaHUS, MOJEIUPOBAHUS CUCTEM.
[Ipumepbl W MecTO 3ajady ONTUMHU3ALMK B MPUKIAJHBIX 3aJadaXx B paCHpPE]CIIEHUU PECYpCOB,
JIOTUCTUKHU U T.I1.; 3HAKOMCTBO C METOJIOM MOCJIEIOBATEIbHBIX MTPEATIOYTEHUH.

OcCHOBHbIE TIOHATHS CHCTEMHOIO aHajn3a: 3JEMEHTHl CUCTEMBI CBS3M, OOpaTHas CBs3b, CHUCTEMA,
Oonblllas CUCTEMa, HepapxXusi B CHUCTeMax, JACKOMIIO3UIUS CHUCTEMbl, MATPOHJIHBIE CTPYKTYPHI.
ITonsiTue cinoxHocTu cuctemsl o Konmoroposy.

[TocTpoeHne kiacca SKCTPEMAJIbHBIX 337a4 B CHUCTEMHOM aHaJIM3€, JOMYCKAIOIMIMX MaTPOMIHBIN
MOJIXOJ ¥ pa3peIINMbIX METO/I0M MOCJIE10BATENbHBIX IPENTOYTEHUH.

Hcropust cTaHOBIIEHHS M pa3BUTHUSL CHCTEMHOI'O aHAJIU3A.

TEMA 2. MATEMATHYECKHUE METO/IbI OITUMU3AIINU: UCXOAHBIE IIOHATUS
1 ONTPEAEJIEHUSA

OCHOBHBIE CBEJICHHS U3 TEOPUU MHOXKECTB, I'pad)oB, MATPOUIHBIX CTPYKTYp M 3aJad LeJOYNCICHHON
ONTUMHU3ALNH.

KomOuHaTopHbIE OCHOBBI CUCTEMHOI'O aHAJIM3a U METOJIOB ONTHMU3ALMK: COYETAHUS, IEPECTAaHOBKH,
YHOPSIOYEHHOCTb, Pa3MELICHHUS, PACIIPEACICHHU.

brunoM Hp0TOHA 1 OCHOBHBIE CIIEACTBUS, BBITEKAIOIINE U3 HETO.



MeTo/ peKyppeHTHBIX COOTHOIICHH, METOT U uncia OuboHayyu.

3amauya oOecrnieyeHHs] HAACKHOCTH CHUCTEMBI 3alllUThl WHGOPMAIMH METOJOM ONTHMAaJIbHOTO
pe3epBUPOBAHUS OTKA3aBIINX AJIEMEHTOB. 3aa4a 3aliuThl HHPOPMAIH B CIIOKHOM cHCTEME.
[leneBast pyHKIMS B ONTUMHU3ALMOHHOM 3a7]aue C YCIOKHEHHBIM COCTAaBOM pacIpe/ielIeHHs pECYPCOB.

TEMA 3. METO/Ibl BE3YCJOBHOM ONITUMM3AIINU ®YHKIIMIA MHOT' X
INEPEMEHHBIX

[TocTpoenne kiacca 3JIeMEHTapHbBIX 3ajjad, JOMYCKAIOIIUX MAaTPOUIHBIA MOJAXOA U pa3pelInMbIX
METOJIOM IIOCJIE0BATENbHBIX IPEAIOUTEHHI.

[Tpumep nmpaxkTHueckoi 3a1aun 6€3yCcI0BHON MUHUMHU3AUHU (METO/I HAUMEHBIINX KBAIPaTOB).
Bbimykible MHOXKECTBAa W BBINYKIIbIE (YHKLIMU: CBOMCTBA BBIMYKJIBIX (YHKIMH, BBIIYKIIbIE
kBagpaTHble ¢QyHKuU. [IpsMble MeToabl O€3yCIOBHOM MHUHUMH3ALUH: MHUHHUMH3AIUS IO
NPaBUIBHOMY CHUMIUIEKCY, MOUCK TOYKM MHHHMYMa IO JeQOpPMHPYEMOMY CHMIUIEKCY, METOJ
LIUKIUYECKOr0 TMOKOOPAMHATHOTO CHajaa, aidroputM Xyka-J[>kaBuca, METOJ CIIy4ailHOrO IOMCKa,
METOJ COIPSDKEHHBIX HampaBiieHuil. MeTonbl 6e3yClIOBHOW MUHUMH3AIMM HA OCHOBE MPOM3BOJHON
GyHKIMM: METOJl TpaJueHTHOro Clajga, METOoJ HauckopeWmero cmaaa, weroa HbioToHa,
KBa3WHBIOTOHOBCKHE METO/BI.

3anauda «oOecneueHne HaJe)KHOCTH 3a CUET ONTUMAIBHOTO PE3€PBUPOBAHUS OTKA3aBIINX DJIEMEHTOBY.
3anaya «3aimra HHPOPMAaLIUU B CUCTEMEY.

TEMA 4. YUCJIEHHBIE METO/Ibl PEIIIEHUS 3ATAY JIUHEMHOI'O
NPOI'PAMMMUPOBAHUSA

JluneliHoe mnporpamMMmupoBaHMe. 3aJauyd  HEJIMHEHHOTO NIPOrpaMMHUpPOBAHMS, CBOJUMBIE K
[EJIOUYMCIICHHOMY TMPOTPAaMMHPOBAHUIO C HEJIMHEHHOW 1eeBoM (PYHKIMEH K JIMHEHHOMY
[IPOTPaMMHUPOBAHUIO: 3a7a41 JIPOOHO-TMHEWHOTO IIPOTPaMMUPOBAHMS, KBaJpaTUYHOE
MPOrPaMMHUPOBAHHUE.

TEMA 5. YUCJIEHHBIE METO/IbI PEIINEHUSA 3AJIAY HEJIMHEMHOI'O
ITPOI'PAMMMPOBAHUA

Metonasl BO3MOKHBIX HAIlPaBICHUM: Claydall JIMHEHWHBIX M HEIMHEHMHBIX OrpaHWdYeHui. ['panneHTHbIe
METOABI: METOJ| MPOEKIMH, METOJ] YCIOBHOIO TpajJueHTa. MeToabl Mocie10BaTeNbHOM 0e3yCcloBHOM
ONITUMH3AIMH, METO/IbI IITPAPHBIX U OAPHEPHBIX ()YHKITHIA.

TEMA 6. METOAbI PEHIEHUSA TUCKPETHbBIX 3AJIAY OIITUMU3ALIUU

[TocTaHOBKa ONTUMU3ALMOHHON 3aa4l ITPOEKTUPOBAHUS UCKYCCTBEHHOM HEMpOHHOU ceTH. LleneBas
(GYHKITUS B ONITUMU3ANMOHHON 3a71a9€ C YCIO0KHEHHBIM COCTABOM PACIIPEACIIIEMOTro pecypca.
[IpuMepsl MaTeMaTHUYECKUX MOJENEH TUCKPETHBIX 3a7ad onTuMu3anuu. Meron orcedeHus. MeTonabl
BETBE M TpaHull. [[MCKpeTHOE IWHAMUYECKOE NPOrpaMMHUPOBAHHE: MOCTAHOBKA MHOTOLIArOBOM
3a7a4¥ ONTUMU3AIMU, IPUHIIUIT ONTUMAJIBHOCTH, MeTO benmana.

TEMA 7. OITUMU3ALINSA B BECKOHEYHOMEPHBIX IPOCTPAHCTBAX

banaxoBel M THIBOEPTOBBI MPOCTPAHCTBA (PYHKUMH: JHMHEHHBbIE (DYHKIMOHAIBHBIE MPOCTPAHCTBA,
HOPMHUPOBAaHHBIE M MAaTEMaTHYECKHE MPOCTPAHCTBA, OaHAXOBbI M THJIBOSPTOBHI IMPOCTPAHCTBA.
OcHoBHBIE cBeZicHHsI O (DYHKIMOHANAaX B OaHAaXOBBIX IMPOCTPAHCTBAX, BBIMYKJbIC (DYHKIIMOHAIIBI.
HeoOxoauMple W JOCTaTOYHOE YCIOBUS MHUHMMyMa (yHKIMOHANA: 33jJa4a MUHHMHU3AIUU B
0aHaxOBOM IIPOCTPaHCTBE. Y cinoBue MUHUMYyMa auddepeniupyemoro ¢pynknuonana. Teopema Kyna-
Takkepa. [IpubnmkeHHbIE METOIHI MUHUMH3AIUU (YHKIMOHAJIOB IIPH HATWYUU OTPAaHHYCHUN: METOJ
NPOCKIMH TPaJUeHTa, METOX MTpagHbIX (YHKIHMOHAIOB, METOJ YCIOBHOTO TpaaueHTa. Meron
IPaMeHTHOrO CIa/la, METO/I HAaUCKOPEHIIEro craia, MeTo/l CONPSHKEHHOT 0 TPaIueHTa.

TEMA 8. MATPOU/IbI B IMCKPETHOI ONTUMM3ALIMA
BOHpOCI)I CYHICCTBOBaHI/ISI JIOKAJIBHOT'O MI/IHI/IMyMa, METOO4 H aJIFOpI/ITM IIOCJICO0BATCIIBHBIX



MIPEATIOYTEHUN.
MHorokputepuaibHas 3ajJadya ONTHMHU3AlMU: MeToJ aHanu3a wuepapxuih (merox T.JI.Caartn),
TEOPETUKO-AHAITUTHYECKHE MTPEANIOCBHIIKH, CYIIHOCTh METO/IA, aJITOPUTM €0 peaInu3aliu.

4. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Jlist mpoBeieHus 3aHAmMuUL 1eKYUOHHO20 Muna 1o TUCIUILINHE TPUMEHSIOTCS Takue 00pa3oBaTeIbHbBIE
TEXHOJIOTHH KaK JICKIUSI-BU3YyaJTu3allHsl C MPUMEHEHHEM CIIalI-TIPOEKTOopa, JISKIUsA-0eceaa.

st IpoBeNIeHUsT npakmudeckux 3aHamull UCTIONB3YIOTCS Takue oOpa3oBaTeIbHBbIE TEXHOJIOTUU KakK
perieHre TUMOBBIX 3314 IS 3aKPETUICHHS 1 (POPMUPOBAHUS 3HAHUHM, YMEHHM, HABBIKOB.

B pamkax camocmosmenvnou pabomsi CTyIEHTOB TPOBOAMUTCA KOHCYJIBTHPOBAHHME W IPOBEpPKA
JIOMAIIIHUX 3aJaHUN MMOCPEICTBOM JIEKTPOHHOMN MOYTHI.

B mepwon BpeMEHHOTO MPUOCTAHOBJICHHS TOCEHICHHS OOYyYarONUMUCA TOMEIIEHUNH U
tepputopuu PITY mist opranuzanuu yueOHOTo npoiiecca ¢ MpUMEHEHHEM 3JIEKTPOHHOTO 00yYEeHHS 1
JTUCTAHIIMOHHBIX  O0pa30BaTEIbHBIX TEXHOJOTHH MOTYT OBITh HWCIIOJIB30BAaHBI  CJIEAYIOIINE
o0pa3oBaTeNibHbIC TEXHOJIOTHH:

— BUCO-JICKIINH}

— OHJIAMH-JIEKI[UU B PEKUME PEATBHOTO BPEMEHU;

— DJICKTPOHHBIC YUYCOHHUKH, yueOHbIC TOCOOUS, HAYYHBIC W3IaHMSI B SJICKTPOHHOM BHJIE€ M IOCTYTI
K MHBIM 3JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcam;

— CHUCTEMBI JJISI 3JIEKTPOHHOTO TECTUPOBAHUS,

— KOHCYJIbTallUH C UCIOJIb30BAHUEM TEJIEKOMMYHHUKALMOHHBIX CPECTB.

5. OneHka mJIaHMPYyeMbIX Pe3yJbTATOB 00y4eHHUs

5.1 CucremMa oleHUBAHUA

DopMa KOHTPOJIA Makc. KOJIH4eCTBO 0aJIJIOB

3a oany padoty |Bcero

Texkymuii KOHTPOINb:

pacuetHo-Tpaduueckre padotsl (PI'P) NoNe 1,2 (Temer 3,5) 15 6ammoB 30 6aymoB
TecTrpoBaHue (Tema 8) 30 6amwoB 30 damioB
[IpomeskyTouHas aTTeCTanus - SK3aMEH 40 GamioB
(3K3aMeH 1o OMIeTam)
Hroro 3a cemecTp 100 Gamsos

[TomyuyeHHBI COBOKYIHBIN PE3yNbTAT KOHBEPTUPYETCS B TPAAULIMOHHYIO KAy OLICHOK U B
mKany oueHok EBpormeiickoil cucteMsl nepeHoca u HakorieHus kpenutos (European Credit Transfer
System; naee — ECTS) B COOTBETCTBUY C TaOJIAIICH:

[Ixana
100-6annpHas mkana | TpaguuuoHHas mIkana ECTS
95-100 A
2304 OTJINIHO B
68 — 82 XOPOIIO 3a4TECHO C
56 —67 D
5055 YAOBIETBOPUTEIHHO E
20 —49 FX
0-19 HEYIOBJICTBOPUTEIHHO HE 3a4TEHO F




5.2 Kpurtepum BbICTABJICHUS] OLIEHKH IO JUCIHUIJINHE

Banael/
HIxana
ECTS

Ounenka no
JIUCHUILIMHE

KpnTepml OLICHKH Pe3yJbTaTOB 06yqe1mﬂ o AMCUHMIIJINHE

100-83/
AB

OTJINYHO

BeicraBnsercs: oOy4aronieMycsi, €ClIi OH TITyOOKO ¥ TPOYHO YCBOMJI TEOPETHUCCKHUN H
MIPAaKTHYECKHUI MaTepHall, MOJKET IIPOJEMOHCTPHPOBATH ATO Ha 3aHATHAX U B XOJIE
MIPOMEKYTOYHOM aTTeCTaluu.

OO0yJarouiics UCUEPITBIBAIONIE U JIOTHIECKH CTPOWHO M3JIaracT yueOHbIH MaTepHal,
YMEET yBSI3bIBaTh TEOPHIO C IPAKTUKOH, CIIPABIISIETCS] C PEILICHUEM 3aad
npodecCHOHANbHON HAIPaBIEHHOCTH BHICOKOTO YPOBHSI CJI0)KHOCTH, PABUIIBHO
00OCHOBBIBAET NPUHSATHIE PELICHUS.

CB000OIHO OpHEHTHPYETCS B yueOHOI U poecCHOHATIBHOM INTEpaType.

O1ieHKa 110 JUCIUIUIMHE BBICTABILIFOTCS 00ydaroneMycs ¢ y4éToM pe3yIbTaToB
TEKylIeld ¥ IPOMEKYTOYHOM aTTeCTalNH.

Komrmerenmmu, 3akperui€éHHbIE 3a TUCIUILIMHON, c(hOPMHUPOBAHEI HA YPOBHE —
«BBICOKUIY.

82-68/

XOPOIIO

BricTaBnsercss 00yJaromeMycsi, eCIIi OH 3HACT TEOPETUICCKUHN 1 MPaKTUIeCKUN
MaTepHall, TpaMOTHO U TI0 CYIIECTBY M3JIaracT ero Ha 3aHATHAX U B XOJIe
MIPOMEXXYTOUIHOM aTTECTAINH, HE IOIYCKas CYIIECTBCHHBIX HETOUHOCTEH.
OO0ygarouiicss IpaBUIBHO MMPUMEHSIET TEOPETUIECKUE TTONOKEHUS TIPH PEIICHUN
MPaKTHYECKUX 33124 NPO(eCCHOHANBLHON HAPaBICHHOCTH Pa3HOTO YPOBHS
CJI0)KHOCTH, BJIQJICET HEOOXOAUMBIMU JIJISl 3TOTO HABBIKAMH U IPUEMAMHU.
JIoCTaToOYHO XOPOIIIO OPUECHTHPYETCS B yUeOHOM U MPodeCcCHOHATLHON JIUTEpaType.
OlieHKa M0 TUCHUTUIMHE BHICTABIISIOTCS 00yYaIOIIeMycst ¢ YI4ETOM Pe3yJIbTaToB
TEKYLIEH U MPOMEXYTOUHOH aTTecTaIly.

Komnerentmu, 3aKperIéHHbIC 33 TUCIUILTHHOMN, C(OPMUPOBAHKI HA YPOBHE —
«XOPOIIUKY.

67-50/
D.E

YAOBIIETBO-
pHUTENBHO

BricraBnsiercst oOyyaroneMycsi, €Clii OH 3HaeT Ha 0a30BOM YPOBHE TEOPETHUECKUH 1
MIPaKTHYECKUI MaTepHal, JIOITyCKAeT OTACIbHBIC OIIMOKH ITPH €T0 U3JI0KEHUH Ha
3aHATHAX U B XOJI€ TPOMEXYTOUHON aTTECTALINH.

OOyJaronuicst NCIBITEIBAET ONPEACTIEHHBIC 3aTPy THEHUS B IPIMEHEHUH
TEOPETHUECKUX MOJI0KEHUH NPH PEIICHUN MPAKTUYECKHX 3a4a4 MPodeCcCHOHATBHON
HaINpaBIEHHOCTH CTAHIapPTHOTO YPOBHSI CIIOKHOCTH, BIAJEET HEOOXOIUMBIMH ISt
3TOr0 6230BBIMH HABBIKAMH U IIPUEMAMHU.

JleMOHCTpHUpPYET AOCTAaTOUHbII ypOBEHb 3HAHUS YUEOHOM JINTEPATYPHI M0 AUCIUTUINHE.
Or1eHKa 10 JUCHUIUIMHE BBICTABIIAIOTCS 00ydaroeMycs ¢ y4ETOM pe3yIbTaToB
TeKyIlel U MPOMEKYyTOUHON aTTeCTalluu.

KomrmereHiuu, 3akperui€HHbIE 3a TUCUUILIMHON, C(hOPMHUPOBAHBI HA YPOBHE —
«JIOCTaTOYHBIHY.

49-0/
F,FX

HEYOBJIET-
BOPHUTEIBHO

BricraBnsiercst oOyyaronieMycsi, €Clid OH He 3HaeT Ha 6a30BOM ypOBHE TEOPETHYECKUI
U TIPaKTUYECKUI MaTepHall, TOIycKaeT rpyOble OMHMOKH ITPH €T0 M3JI0KEHUH Ha
3aHATHUAX U B XOJ€ MPOMEKYTOUHON aTTECTALUY.

OOyuaromuicst NCIBITHIBAET CEPHE3HBIC 3aTPYAHEHNS B IPUMEHEHNH TEOPETHIECKIX
TIOJI0’KEHHUH TIPH PEIICHUH IPAKTUIECKHUX 3a/1a4 MPOo(eCcCHOHATBHON HAIIPaBIEHHOCTH
CTaHAAPTHOTO YPOBHS CIOXKHOCTH, HE BJIAIEET HEOOXOANMBIMH TSI TOTO HABBIKAMU H
puEéMamH.

JleMoHcTpHpyeT (parMeHTapHble 3HAaHHS YIEOHOM JINTEpaTyphl M0 AUCHHUIUINHE.
Or1eHKa 10 JUCHUIUIMHE BBICTABIAIOTCS 00ydaromeMycs ¢ y4TOM pe3yIbTaToB
TEKYLIEH U IPOMEXKYTOUYHOH aTTeCTalUU.

KomnereH1uu Ha ypoBHE «JI0CTaTOYHBINY, 3aKpEIUIEHHBIC 32 TUCLUIUIMHON, He
chopMHpOBaHBLL.

5.3

OueHoynble cpeacTBa (MaTepualbl) VIS TEKYLIEro KOHTPOJS YCIHEBAEMOCTH,
NMPOMEKYTOYHOM ATTEeCTANMH 00y4ar0OIHUXCS M0 JUCIUAIIIHHE

Texkymui KOHTPOJIb

Ilpumepnuie 6onpocwi/3a0anus 011 mecmupoeanus




1. Yto oO1ero B onpeaesieHuH BBITYKIOI0 MHOXKECTBA M BBIMYKJIONW (DyHKIMN?

a) Hudero, 310 abCOMIOTHO pa3HbIe MATEMaTHIECKUE TTOHSTHS.

6) DT0 JIBe CTOPOHBI OJJTHOTO U TOTO YK€ TIOHSATHS.

B) OGriee — 3To nmuHelHas Gopma ¢ e€ TeoOMEeTPUIECKUM 00pa3oM — OTPE3KOM.

2. JIuneitHas QyHKIMS SBISETCS U BBITYKIION U BOTHYTOW OJJHOBPEMEHHO. A BOT B CTPOI'OM JIU 3TO
cMbicie?

a) [la, B ctporom, B 000HX CITyJasix.

6) OOHOBPEMEHHO U B CTPOTOM U HE B CTPOI'OM CMBICJIE.

B) OTHOBPEMEHHO HE B CTPOTOM.

3. CnipaBeUTMBO JIM YTBEPIKIEHHE: BBIMTYKIOCTh H BOTHYTOCTD OTIPENENISIOTCS TOJIBKO OTHOCHTEIBHO

BBIMYKIIBIX MHOXKecTB M | E 9

a) OHO JT0)KHO

0) YTBepKaeHuUE JIMIIIEHO CMBICTIA.

B) Jla, uctunHoO.

4. MO3KHO JI1 OTIpEETUTH BBIITYKJIO€ MHOKECTBO B TepMUHAX AU(PHEpEeHIINaTbHOTO HCUUCIEHUS ?
a) Henp3s1.

0) la, MOKHO, €CI BBECTH IPOU3BOJIHYIO TI0O MHOKECTBY.

B) M0XHO, U 3TO YK€ C/IE€IaHO.

5. Bo3MOXHO 111 BBECTH ONpeiesIeHUE BRIMYKIOCTU (DYHKIIUU HA OCHOBE MaTpPHIL U UX
JeTePMUHAHTOB?

a) Henp3s.

0) [la, BO3MOXHO.

B) Bonpoc numien cMeicia.

6. DKBHUBAJICHTHBI JIM CJIEAYIOLIME YCIOBUS BRIMYKIOCTH (GyHKIMHU f(X) Ha E,:

" xlvxzi E, fx+me)Ll f(x)+mf(x,); £ x, +me) £ £(x)+mf(x,);
2)" xlaxzi E, (- x)f"()E f(x)- f(x) (- x)f'(x)E f(x)- f(x);

a) [la, abcomoTHO.

0) [a, npu 1OTOTHUTEIBHBIX yCIOBUSIX.

B) Her.

7. DKBUBANIGHTHO 1K yciosue Beimyknoctr Gyrkimn f(x)xm=( N f(x+As),s), KOTopas MOHOTOHHO
BO3pacTaerT Mo Al E, mipnt mo6BIX GUKCHPOBAHHBIX X U S, ycIoBHuaM 1) i 2) u3 Bompoca 6 (31ech N -

orepaTop MPOU3BOAHOM O HAIIPABIEHUIO A)?

a) Jla, 5KBUBAJICHTHO.

0) Her.

B) Jla, Ipu onpeeneHHbIX YCIOBUSIX.

8. JlomycTuMo Ju oripesiesIeHHE BBITYKIOCTH IBaXKAbl AU depeHunpyeMoit pynkuuu f(x) uepes

i

dynkmuro j (1) =f( s+mx), tae T 30,1 +m=l1, onpexeneHHoi n3 Bonmpocos 6) u 7) ?

a) Her, 6e30roBopouHo.
0) [a, 5KBUBaJICHTHO.

B) HeoOXoauMbl JOTIOTHUTENNBHBIE TaHHBIE O cBoMicTBax GyHKImH f(X) ue(L).

o T 2 T v o
9. MOKHO JI1 yTBEPKAaTh, 4To /st Beimykinoi gpyrkmun f(x)| ¢, " x| E, co cBoeit maTpuueit

Tecce H(x) =0” f(x)0x” nomxHo GbiTh BhIMONHEHO yeioBue D' H(x)Dx 3 02
a) Jla, Bcerma.

6) Her, xaTeropuuecku.

B) ['eccuan 31ech He IpU YeM.

10. SBnsiercs 1 BBITYKIIBIM IIyCTOE MHOXECTBO?

a) Her.

0) a, mo onpeaeneHuro.
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B) Borpoc He KoppeKTeH.

11. SABngeTcs U BBITYKJIBIM MHOKECTBO, COCTOSIIIEE U3 OJTHOM TOUKU?

a) [la, mo omnpeneneHuro.

6) Her, aGcomoTHo.

B) Borpoc nuiien cmeicra.

12. SIBnsieTcst M BBIYKIIBIM MHOKECTBO TOUYEK, COCTABIISIONIEE OTPE30K, BHITYKIBIM?

a) Her.

0) Jla, eciy UCKITIOYUTH KOHIIEBBIE OTPE3KH.

B) /la, OHO ¥ BBIMYKJIO€ U BOTHYTOE€ OJJHOBPEMEHHO.

13. SIBnsieTcs M BBITYKIIBIM MHOKECTBO TOYCK TIEPECEUCHHS IBYX BBIMYKIIBIX MHOKECTB?

a) la.

0) Her.

B) OHO CTaHOBUTCS BBHIMYKIIBIM H BOTHYTHIM OJJHOBPEMEHHO.

14. Kak mpoBepuTh BBINTYKI0CTh (hyHKIUIO f(X) Ha MHOXKecTBe M=E,4,

f(x)=x"+x3 +x] +x; - 10x,- 10?

a) Tonbko uepes 'eccuan.

0) MoxHo u muddepeHnmranbHpIM criocodoM (depes marpuity ['ecce) u HeauddepeHnaaIbHbIM.
B) HenuddepennmaabHbIM HUKAaK HENb3sL.

15. Kak uaenTudunupoBaTh (MPUBECTH K KAHOHUYECKOMY BUTY ) KBaapaTruuHyto Gopmy f(x)=xx,?
a) Hukak, mockonpKy 3a HEil He CTOUT HUKaKas (hopMma.

0) JlunelHBIM TIpeoOpa3oBaHUEM y1=X+X), Yo=X|-X>.

B) OpTOroHaNBHBIM TpeoOpazoBanHreM y=x'Hx.

16. CipaBeisTMBO JTK YTBEPXKACHHUE: 00 YCIOBHUSIX 1-TO M 2-TO MOPSIAKOB MOKHO TOBOPHUTH TIPH
OTCYTCTBUH OTPAaHUYCHUN HA TIEPEMEHHBIE, IO KOTOPHIM OCYIIECTBIISIETCS] ONTHMM3ALINS
nuddepeHIaIbHBIM METO0M?

a) Jla, ToJbKO Taxk.

0) Her.

B) IlocTaHOBKa BOompoca HE IPUHSTA B TEOPUU HEJIMHEHHON ONTUMM3ALINH.
17.M0>HO 7T CUMTATh HEOOXOIUMBIMHU YCIOBUSAMH min f(X) mpu OTCYTCTBUU OTpaHUYCHUI
CJIEIYIOIINE YCIOBUS:

Nf (x*) =0 (ycmoBue 1-ro mopsaxa),

Dx' H(x*)Dx 3 0 (ycmosue 2-ro nopsaxa), rae Nf(x) - rpamuent gynkumn f(x*), H(x*) - MmaTpuma
I'ecce mssx =x*?

a) [la, 3T0 1 ecTb HEOOXOIUMBIE YCIIOBUSI.

0) OHM 1 HEOOXOUMBI U TOCTATOYHBIE OJJHOBPEMEHHO.

B) OHU OCTaTOYHBIE.

18. SIBysIFOTCS JTM TOCTATOYHBIMHU yCJIOBHSIME min f(X) TPy OTCYTCTBUU OTpAaHUYCHUH CIIETYIONTNE
ycioBus (00o3HaueHus: — cM. Borpoc 17)?

N/ (x*) =0 )
DX'H(x*)Dx>0
a) Ja.

0) Her.

B) Her, Tak kak rpaguent pasen 0.

19. MoXHO 11 CYUTATh METOJ1 MHOKUTENeH Jlarpan:ka OCHOBHBIM METO/IOM PELICHHS SKCTPEMAIbHBIX
3anayq?

a) [la, ecu TOTOJTHUTENHHO MPUHSATH YCIOBUS: UMEETCS B BUAY JIOKAJIbHBIA AKCTPEMYM U (PYHKIIHH
OTrpaHUYeHUH g(X) YIOBICTBOPSIOT YCIOBUIO SIKOOH (T. €. B TOUKE X*- CTAI[MOHAPHOMN TOYKE paHT
MaTpullbl SIkoOH COBMAAAeT ¢ YUCIOM CTPOK MAaTPHIIbl YACTHBIX MPOU3BOIAHBIX OT (PYHKITHI
OrpaHUYEHUN)
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g, K dg, 6

gd_xl e,

6. rg(og(x*)/ox=rg¢ M O M <=m ,rne m- uncio QyHKINH OrpaHHYCHHI
gdgm L dgm —
dx, dx, &

0) Jla, yCII0BHO YHUBEpCaIbHbIM, TaK KaK HE YUUTBHIBAETCSI OTPAHUYCHUS B 33/1a4e€.

B) Het, 3T0 01MH U3 MHOKECTBAa METOJIOB.

20. KakoB rene3uc MHOxuTeneu Jlarpanxa?

a) OHM BO3HUKAIOT IIPH YIIPABJICHUU AUPPEPEHIINATOM «3aBUCUMBIX)» [IEPEMEHHBIX (€r0 Ha/l0
00paTuTh B HYJIb, YTO BO3MOXKHO 3a cUeT OOHYJICHHs 3TUX MHOXHUTeNel). [Ipu 3ToM ocTatoTcest TONbKO
nuddepeHIanbl «He3aBUCUMBIX» IEPEMEHHBIX.

0) DTO BBEICHO aKCMOMATHYECKH.

B) OHHU MOSIBUWJIKCH B MPOIIECCE TTOUCKA MHOXKECTBA IPETEHCHTOBY HA PEIICHUE 3a]]a4l YCIOBHOM
ONTUMHU3ALHH.

21. V3BecTHO 1 BaM IPUMEHEHHUE TIIaBHBIX MHHOPOB OKaWMIISIOIIEH MaTpuIlsl SIKoOH /it QyHKIMN
B PELICHUH 33/1a4H O MOJIOKUTENIbHOW/OTPUIIATENbHOM ONpeAeIeHHOCTH 3TOM MaTpHUIIbl?

a) He m3BecTHO, Tak KaK YIOMSIHYTHIE 3/1€Ch TIOHATHS JHHEHHON alreOphl He UMEIOT HUKAKOTO
OTHONICHUS K ONTUMH3AIUH.

0) Jla, m3BecTHO 1 3T0 3()(HEeKTUBHBIN armmapar.

B) HeT, B 3TOM HET HEOOXOAMMOCTH, TaK KaK MOKHO HCIIOJIb30BATh JPYTHe METO/IbI, HAIPUMEP, METO
Ha OCHOBE BTOPBIX Ju(PepeHITnanos.

22. MOXHO MIPUMEHHUTh METOJT MHOKUTeNel Jlarpanska Asst peleHus: Kakux-n1u0o Apyrux 3amaad’?

a) Her, 3TOT MeTO/ B KJIacCCUUECKOM 3a/1au€ ONTUMHU3AIMH IPUTOJICH TOJIBKO JIJIsl TOMCKA
ONTUMAJFHOTO PEIICHUSI.

0) Jla, OH 1MO3BOJISIET U3MEPHUTH T. H. YyBCTBUTEIBHOCTD ONITUMAILHOTO 3HAYECHUS 1IeTIeBON (PYHKIIUHU K
M3MEHEHHUIO0 KOHCTaHT OrpaHUYCHUH.

B) Jla, OH MO3BOJISIET TaK ke peIIaTbh MHOTOKPUTEPUAIbHbBIE ONITUMU3ALMOHHbIE 3aJauH.

23. B uem coctouT riaaBHoe otnuyne Merona Kyna-Takkepa oT metona MHokuteneit Jlarpamxka?

a) B Tom, uTO OH Bcerja 1aeT HEOOXOAUMBIE U JOCTaTOUHBIE YCIOBHUS CYILIECTBOBAHUS KCTPEMYyMa.
6) OH O3BOJISET yUECTh OTPAaHUYECHHUS THIIA HEPABEHCTB.

B) DTOT METOJI YUUTHIBACT HEIMHEHHOCTD 1eNIEBOM (DYHKIIMH U YCIOBUS PETYISIPHOCTH (YCIOBUS
Cnetitepa).

24. B yeM oTJINYME MAaTEMaTUUYECKOW TOCTAHOBKHU 3aJ1a4M 1I€JIOYMCIEHHOTO JINHEHHOTO
MPOrPaMMHUPOBAHUS OT OOBIYHOM 3a7]a41 JTMHEHHOTO POTpaMMUPOBAHUs?

a) ToJIbKO TeM, YTO HAa UICKOMbIE TIEPEMEHHBIE JOTIOJIHUTEIbHO HAKJIaIbIBAIOTCSI OTPAHUYEHUS
HETOYHCIEHHOCTH.

6) TeM 4TO UCKITFOYAETCS T. H. IPUHIIUIT OMBAJICHTHOCTHU B CITy4yae LEJIOYHUCICHHOTO
MPOrPaMMHUPOBAHUS.

B) B npunnumne, Huuem.

25. JlomycTUMO T OKpYyTIIEHUE TPOOHBIX 3HAUEHUN IEPEMEHHBIX 0 IENIbIX 3HAUECHUH B Cllydae
pelIeHns EeTOYUCIEHHBIX 3a7a4 METOIOM KJIACCUYECKOTO (HEPEPBIBHOIO) MPOTpaMMHUPOBaHUs?

a) Her, Tak kak 3TO MpUBOIUT K TPYOBIM MOTPEIIHOCTSIM MOTYYaeMbIX PE3yJIbTaTOB.

0) Ja, mormycTumMo, eciii Ipu OKPYTJIEHUH OTOPACHIBAIOT CPABHUTEILHO MaJIble 3HAYCHHUS.

B) O1IeHUTHh HEBO3MOXKHO.

26.BepHo 11 yTBEpKIEHHUE: CYIIHOCTh MeToAa ['oMopH, Kak METO/a LIEI0YUCIEHHOTO
MIPOrPaMMHUPOBAHHUS, COCTOUT B MOCJIEIOBATEILHOM NMPUOIMKEHUH K ONTUMAIBHOMY TUIaHY PeLIeHUs
3a71auu, KOTOpast MpeIBapUTEIBHO MPeodpa3yeTcsi K KAHOHUYECKOMY BHJIY, TO €CTh BMECTO
OTpaHHYCHUN THUIA JUHEHHBIX HEPABEHCTB BBIIMCHIBAIOTCS OTPAHUYCHHS 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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THUIIA 33]Ja4H.

27. MoxxHo 71 meTo1 ['oMopu o Mepe mpuOIHMKEHUS K ONTUMAILHOMY IIEJIOYHCIICHHOMY TUIaHy (Ha
KaX/IOM 11are MpUOIMKEHHs ) 111 HEKOTOPBIX TEPEMEHHBI, HE SBIISIOIUXCS [EI0UNCIICHHBIMH,
BBOJIUTbH JIOTIOJHUTEIbHbIE OTPAaHUYEHUS?

a) Jla, ¥ 5TO IPUHIMIHAIBHO BaXKHO.

6) Mo>HO, HO BOBce HE 0053aTeIbHO.

B) JlonosHuTENbHBIE OrpaHHUYEHHSI HA KQKIOM I1are MpuOIMKeHHs JOJKHBI ObITh BBEJICHBI HAa BCE
NIepEMEHHbIE 33/1a4H.

28. BepHo 11 yTBepikJeHHE: B MeTo/ie ' oMOpH B OTIIMYMH OT OOBIYHOM 33424 IMHEHHOTO
MIPOrpaMMHUPOBAHUS JUISI LIETIOYUCIIEHHOM 3a/1a4i UIMEET MECTO TOJIbKO KOHEYHOE MHOXECTBO
ONOPHBIX U ONTHUMAJIBHBIX TUIAHOB, €CIIU PELICHUE CYIECTBYET?

a) [la, BepHO MpH YCJIOBUHU, €CIIM CUMIUIEKCHBIN METOJ, KOTOPbII MPUMEHSIETCS sl pELIeHUs 3a1a4l
JMHEHHOTO MPOTrpaMMHUPOBaHUs 0€3 yueTa HEeIOUNCIEHHOCTH, 3alUIIEH OT 3allUKINBaHUA.

0) a, aTO Tak Aaxke B ciiydae 3a/1a4 OOJIbIION pa3MEepHOCTH.

B) Her, «3anuknuBaHue» 3/1€Cb HE YMECTHO.

29. Bo3M0KHO KOMILIEKCHUpOBaHUE MeTo1a 'oMopu 1 MeTo/1a BETBEW U TpaHuLl?

a) Jla, HO TOJIBKO IPHU MPOBEPKE MOTYUECHHOTO LEIOUYHUCICHHOTO PELICHHUS.

6) Her, aT0 He peanbHO, T METO/AbI MPUHIUITUAIBHO Pa3HbIE.

B) /la, BO3MOKHO, HO TOJIBKO Ha 3Tare NPOMEKyTOUHBIX IIar0B MPUOIMKEHUS K ONTUMY.

30. CopaBeiiIMBO JIM OTHOCUTCS K MIPUUKHAM, 10 KOTOPBIM METOJ1 BETBEN U IPaHMIL MOJIY4HJII IUPOKOH
pacrpocTpaHeHHe, ero XOpOoIIyI0 IPUCTIOCOOIEHHOCTh K PEIICHUIO 331a4 ¢ npuMeHeHrneM DBM?

a) Ja, aTo Tak.

6) On, npucnocoOeH He 6ojee YeM Apyrue MeTo/Ibl ITOTO Kilacca.

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

31. BepHo sin yTBep>KACHUE: B OCHOBE METO/1a BETBEH U IpaHMULL JIGKUT HalpaBJIeHHbIN nepedop Bcex
MJIAHOB TIO JIEPEBY peIIeHUN?

a) [la, BepHO, 0cOOEHHO 151 33124 OOJIBIION pa3MEepHOCTH.

0) Her, Tak kak BC€ perraeT Bo BCEX Clydasix MpsiMoit mepedop.

B) Hert, mockonbKy MeTo/1 ocHOBaH Ha O6my>kaanusax tuna (0;1) mo nepeBy peneHH.

32. Kakue u3 Tpex npaBuil BEIYEPKUBAHUS BETBEH CYIIECTBEHHO 3HAUMMBbI?

ITpaBuno 1. Eciau mpucBoeHne NEpEeMEHHOM Xiy) 3HaueHUs | MPUBOAUT K HAPYLIEHUIO XOTs Obl OJTHOTO
13 JMHEMHBIX OTpaHUYEHUN 3a]]a4ul, TO BETBb BHIYEPKHUBAETCS.

[TpaBuino 2. Ecnu ABM>KeHUE IO JaHHOW BETBU BEAET K MEHbIIIEMY 3HAUEHUIO 1eeBON (DYyHKIIUU
(3amaya HA MAKCUMYM).

[TpaBuio 3. Ecau B mpeaplaymux Oy KIaHHUSIX 10 I€pPEBY peIIeHul TaHHAs BETBb yXkKe
WCIIOJIb30BaJach (MpOieHa) B IBYX HaIpaBJICHUSIX.?

a) Bce Tpu npaBuiia BaskHBI U 00s13aTEIIbHBI.

0) BaxxHbl TOJIBKO NIEPBOE U TPETHE MpaBUIIA.

B) «JIBa HanpaBJIeHUs» HE TIPU YEM.

33. B ueM CcymHoCTb 3a/1a4 Fr€OMETPUUECKOr0 IPOrpaMMUpPOBAHUA?

a) B ’ecTkoil mpuBsI3Ke METO/I0B UX PEIIEHUS K TE€OMETPHUH.

0) B onope Ha 11e1eBbIe (DYHKIUH B BUJIE TO3HHOMOB

! L
o .y
f;l(xl""’xn) :a ckoxia,“

k=l i
B) B ucnons30BaHnu CBOMCTBA cenapa0OeTbHOCTH (Pa3aeIMMOCTH) aTATUBHON (DYHKIIMA TIEITH,
KayKIasi OTAENIbHAs COCTABIIAIONIAs KOTOPOU 3aBUCHUT TOJBKO OT OJTHOM HCKOMOM NepeMEHHON
(aHaJOTMYHBIN BUJ UMEIOT U OTPAHUYECHHUS).
34. B yem cymHocTs MHOXecTBa B. [TapeTo?
a) OTO MHOYKECTBO TOYEK, COOTBETCTBYIOIINX Y(PPEKTUBHBIM PEIICHUSIM U YJOBIETBOPSIFOIINX
YCIIOBHSIM OTPAHUYEHUS, a TaK K€ QYHKLUAM LIETIH.
0) [IpoaBuxeHHe MO0 TOUKaM 3TOT0 MHOXECTBA MMPUBOAUT K OaslaHCy 3HAUEHUN KOMIIOHEHT KPUTEPUSL.
B) TOUKM 3TOro MHOXKECTBA COOTBETCTBYIOT 3KCTPEMAJIbHBIM 3HAUCHHSIM BCEX KOMIIOHEHT KpUTEPHSL.
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35. UzBecten kputepuil BeIyKI0CTH f(X1, Xa, ... , X,): 9Ta QyHKIUS BBIIYKIIA, eciu MaTpulia ['ecce
(unu TeccuaH) — MaTpUIAa BTOPBIX YaCTHBIX IPOU3BOIHBIX:
aal f"r"z f\'l,\'” o
e g )
G(n' a)= ¢ v 0] " SIBJISIETCA MOJIOXKUTEIILHO MOJIyONIPEAEICHHON. A KaK yCTAaHOBUTH
o :
8f“n»“| f';ux2 fV,,~V/: ")

MOJIOKUTEIHHOCTD MOTyorpeaesieHHocTu G(n” a) ?

a) [Tpumenuts kpurepuii 1. JI. CunbBectpa (Bce OnpeAeauTeNt INaBHbIX MUHOPOB 3TOM MaTPHILIbI
JOJIKHBI ObITH Ooubie O WM paBHBI HYJIIO).

6)Uepes (akt yepenoBaHus 3HAKOB HepaBeHCTB onpeaenuteneid CunbBectpa: A1<0, A,>0, .. (ans
He4YeTHBIX HHAEKCOB A;<0, a 11 yeTHBIX Ai>0)

B) Uepes XxapakTepuUCTUUYECKOE YpaBHEHUE (KOPHHU 3TOT0 ypaBHEHMS JOJKHBI JIEXKaTh B IPaBOil
MOJTYTJIOCKOCTH).

36. KakoBa posib B TEOpUHU U B IPAKTUKE BBITYKJIOIO IPOrPaMMUPOBAHUS TEOPEMBI: JIOKAJIbHBIN
MaKCUMyM (MUHHUMYM) 3a/1a4¥l BBIITYKJIOTO IPOrpaMMUPOBAHHUSI SBJIIETCS I7100aIbHBIM MAaKCUMYyMOM
(MUHEMYMOM)?

a) DTO OCHOBAa MHOTMX METOJIOB PELIEHHMS 3a/1a4 BBIITYKJIOTO IPOrpaMMUPOBAHMUSL.

6) OHa umeer ciieZICTBHE: TOUKA [TOJyYEHHOTO ONTUMYyMa HaXOAUTCSL TOJIBKO BHYTPHU JOIYCTUMOM
o0nactH.

B) OHa, B IpUHILIMIIE, HE TIO3BOJISET pelIaTh 3a/1a4M, YKa3aHHbBIE B IIEPBBIX ABYX IIyHKTaXx.

37. B ueM COCTOUT CYIIHOCTh METOJA PEIICHUS 33/1a4l HEJTMHEMHOI 0 IPOrpaMMUPOBAHNUs HA OCHOBE
mrpadHbIX QYyHKIUH?

a) B mowucke sxcTpeMyma 00001IeHHON (DYHKITNH, KOTOPasi yYUTHIBAET MAaTEMATHUECKYI0 TTIOCTAHOBKY
3aJ]auu ¥ KOHKpETHBIN BuA GyHKIMU mTpada u 6apbepa. [Ipu 3ToM nMeeT MecTo niepexos oT 3a7auu
MOKMCKA YCIOBHOI'O SKCTPEMYyMa UCXO/IHOM MOCTAaHOBKH 33/1a4 K 0€3yCIIOBHOMY 3KCTPEMYMY
0000111eHHON (DYHKIIMH.

0) B nmepexone k mporeccy nocieaoBaTeIbHBIX TPUOTUKEHUHN, KOTOPBIN o0ecriednBaet (1o Mepe
npUOJIMKEHUS K ONITUMAIIbHON TOUKe) ocialieHue 1eicTBUs 6apbepHOi QyHKIMH.

B) B rapanTupoBaHHOM 00€CIIEYEHUH CXOJUMOCTH padoueil OCIe10BaTeNbHOCTH

38. Kakumu cBoiicTBaMH J0JKHA 00J1a1aTh OapbepHas GyHKIM?

a) OHa nomkHa ObITh AuddepeHnrpyema 1mo BceM CBOUM MEPEMEHHBIM U TTapaMeTPaM.

6) Ona f0KHA cIT0COOCTBOBATD y/IEPKUBAHUIO HAYaJIbHOM TOUYKH [TOUCKA ONTUMAJIBHOTO PELICHUS
100 BHYTPH JIOIIyCTUMOM 00J1aCTH, TO €CTh — HEKOTOPbIE OTTAJIKUBAHUE 3TOM TOUKH OT IPaHMIIbI
JIOITyCTUMOM 00JIacTH.

B) OHa J10JKHA PUTATUBATh HAYAJIBHYIO TOUKY MOMCKA ONTUMYMa K T'pPaHULIE TOIyCTUMOM 00J1acTH,
eclii oHa Obla BHE 00JIacTH.

39. Kakas u3 Tpex rpyni MeTo/10B HEIMHEHHOT0 MPOrpaMMHUPOBAHUSI COCTABIISIET IPYIILYy METOJI0B
oOmrero Buna?

a) Merox mrpadHbIX GyHKIHNA, METOJT CITyYailHBIX UCTIBITAHUN, METO]] PEIICHUS
MHOTOKPUTEPHAJIBHBIX 3a]1a4.

0) MeTop!l pemieHus 3aja4 KBaJipaTUYHOT0, TEOMETPUUECKOI0 U cenapadesbHOTro
IIPOrPaMMUPOBAHUA.

B) MeTozbl BBIITYKJIOTO MPOrpaMMHUPOBAHUS: BO3MOKHBIX HalpaBJI€HUI OMCKA, JIMHEHHOU
anMnpoKCUMAIMK I'PAaHUILL JOITyCTUMON 00JIaCTH.

40. Ha nnockoctu E, B kauecTBe BBIIIYKJIOr0 MHOXKECTBA TOUEK BbIOpaH Kpyr paauyca R. BepHo nu
YTBEPKICHHE: JOMOJIHEHUE MHOKECTBA KPYT HE BBIITYKIIO, €CJIM PAaCCMaTpUBATh KpyT U
MOJIyIPOCTPAHCTBO?

a) Jla, *MEHHO Tax.

0) B aTuX ycrnoBusix nosynpocTpaHCcTBO BOTHYTO.

B) Bompoc He koppekTeH.
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41.MOHO JT¥ YTBEP>K/IaTh, YTO BBIMYKJIOCTh M BOTHYTOCTh OMPEIENISICTCS TOIBKO OTHOCUTEIHHO
BBIITYKJIBIX MHOXECTB M| E,?

a) [la, IMEHHO TakK, MOCKOJIbKY OTpeAeNICHUE MPEANOIaraeT, 4YTO BMECTE C JIFOOBIM X| U X; MHOXKECTBY
MPUHAIISKAT TOYKH AX+UX,, A+p=1, 9TO BO3MOXKHO JIUIIB B T€X cIy4ae, KOraa MHOXKECTBO M
BBITTYKIIO.

0)Het 3T0 He Tak, MOCKOJIBKY BOTHYTOCTh 3/IeCh BOOOIIE HE OMpe/eieHa.

B) /la, BepHO, HO TOJBKO €CIT B OTBETE a) BMECTO AX+UX;, A+u=I mpeamomaraetcst Ax;+(1-A)x,,
0<A<1

42. Yucna ®ubonauuu onpeaenensl Tak: fo=f1=1, fi=fi_;+fi,, k=2,3,...

Metox @rOoHAYYN HCTIONB3YETCS B KA9€CTBE METO/Ia OJJHOMEPHOTO MTOUCKA ONITUMYMa, KOT/Ia YHCIIO0
AKCIIEPUMEHTOB — YuClIO N 3apaHee U3BECTHO.

WHTepBai, B KOTOPOM HAXOAUTCS ONTUMYM X - 9TO T. H. nHTepsan 1(N) HeonpeeneHHOCTH
MakcuMaabHOU MuHBI [(N), KOTOpBIN paccMaTpUBaEeTCsl B KaUe€CTBE alpUOPHON Mephl 3PPEKTUBHOCTH
MOVCKA

43. Bepna nu dhopmyna JJisg BRIYUCICHUS HHTEpBaia HeonpeaeieHHocTH 1(2) B metoae dubonayqu:
1(2)=(£,) '[1(1)+&*f,.5], rael(1) — HaYaNBbHBIA MHTEPBAN HEOIPEACIECHHOCTH, a € — IOTPEIIHOCTE
BBIYMCIICHHS 11eJIEBOM (PYHKITUN?

a) Het, mockosbKy MOTpEeIIHOCTD € 3/1€Ch HE OIpe/eIieHa.

0) [a, umeHHO TaxK.

B) Bonpoc nuiien cMbiciia, Tak Kak He olpeiesieHa 1eaeBast GyHKITHS.

44. B ycnousx Bornpoca Ne 42 u onpeneneHusi Meroga 30J0TOTO CEUCHHUS:

[(i-1)/1(0) =l@)/1E+1) =t ,tne t =0,5(1 +\/§) v 1,618, MOXKHO 17151 CpaBHEHUSI METO/I0B
duGonauun u 3070TOr0 CeueHHs HCTIOB30BaTh Gopmyity Jlrokaca /. =(+/5) [ )'*' - (-t ) “* 7], rme I(

) —UTMHBI TTOCTIEIOBATEIbHBIX HHTEPBAJIOB HEOTIPEICICHHOCTH TIOMCKA?
a) Jla, MoxHO.
6) Her, mockoneky B popMyIie He yuTeHa TpeOyemasi OTrperrHOCTh MOUCKa.
B) Her, Tak kak MeTO/] 30J10TOr0 C€UYEHUs HE NPUTOZEH, KOT/1a YUCIIO0 KCIIEPUMEHTOB 3apaHee He
3aJ1aHO.
Ipumepnwuii éapuanm PI'P Ne 1

1. MoskeT i OBITh BBITYKJIBIM TIEPECEUCHUE HEBBIMYKIIBIX MHOXKECTB? OTBET 000CHOBATH.
3 2
2 il (xl-xz)ZO,
2. Onpenenuth A, IpU KOTOPOM 3a/JaHHble B R° 3HauYeHHWE  MHOXECTBA |
fx +x, =1
SABJIIFOTCA BBIITYKJIBIMU.
5 fe"-x,£0 ,
3. Hatitu BEITTYKIIBIE 00OIOUKH MHOXKECTB | JIeKamux B R
y i )
£, - o[ 0
4. Hcxonst u3 reoMeTpuUYecKol MHTEpHpETalud 3aJadyd  JIMHEHHOro MIporpaMMHUpPOBaHUS,

yOeauThCs B €€ pa3peinuMoCcTy (HAaUTH pellieHre) WIH HePa3peIuMOCTH:

. Tx = +xy- x, +x5- X =6
i x, +2x, +x, =4, |
" TX, - X, +Xx, - x.+x, =5
[ 7 XX T X T X,

1
(X - x, =2 ]
i X7 X, + X5 - X =4
) lnonsl 50
. o X, = Xg X, =3
tx, %0 '
2

f(x20, i=1K,6)

X,

X, +x, +x; ® max

= X, X, - X, +X5- x, ® min

3. Pewmnts 3amady JIMHEMHOTO POrPaMMUPOBAHUS, UCIIOb3Ys OIIOPHBIM IUIAH:
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x, - 2x, ® max

i-1£x +x, £1

T-1E-x +x, £1.

6. CHMILIEKC METO/IOM PEIIUTE 33184y JIMHEHHOTO MPOrPAMMHUPOBAHHS:
Tx, - 2x, +x; - 2x, +x, - 2x, =12

ix +x,+2x; =4, _
v PX - Xy +3x, - xg +2x =1

|

F3x, - x, =2

:’ B R :’)63-3x4+2x5-x6 =1
A R %=, 2 Ty, - x +x, =3

¥x23 0 I 4 5 6

f(x20, i=1LK,6)

3x, +2x, +x; ® max _
X, - 2x, +3x; - 4x, +x, - x, ® min

Ilpumepnuiir éapuanm PI'P No 2

1. Ilpn naHHBIX OTpPAaHMYEHUSX, HAUTH TOUKY x MHUHUMH3HPYIOUIYIO  (DYHKIHIO
Tx, - x,+x,- 2x, +x; =10
[Xy X3 +3x, - x5 =8
:’x3 - 3x, +2x, =-1
: X,- X3 =-3
f(x20, i=1K,5)
X, - 2x, +3x; - 3x, +x; ® min
10, +6x, - 2x; +4x, =1

+2x1 - 3x,- x; +5x, =1

2. Haiitn yriioByto TOUKy MHOTOTPAaHHOTO MHOKECTBA: | s
ix>0
ti =LK ,4
3. Eciu Touka x  sABIAeTCS pelEHHME 3aJaul BBITYKJIOrO HPOrpaMMHPOBAHHUs, TO HaiTH
f (x) =x] +x; - 3x, - 8x, ® min;
_ . _ad3 18¢
CEIUTOBYIO TOUKY Jlarpanka: j | (x) =2x,+3x,- 6£0 , TOYKA X =p—;— - .
&17°17
i, (x) =x, +4x,-5£0; x,x,°%0.
MeTogoM mrTpadHbIX byHKIUH HalTH perieHue CIeyIoIen 3aJIa4uH;

4.

f(x) =x; +2x; - x, ® min;

' l(x) =x,-2x,-1£0

x) =-2x,+x,£0
)

—

xX)=-x-x,-1£0; *:ael,iﬂ
€127 45

Ilpumepnas memamuxa Kypcoguvix paoom

AnroputMm Jleiiketpsel, @noitna-Yopmoma, Xadhdmana.

3aaya ONTUMHU3AIUN U KOJIBL.

[IpousBoasnire GyHKINY U 337]a41 ONTUMU3ALUH.

Junamudeckasi MOeNb IPOU3BOJICTBA JIeOHThEBA.

33)13‘-13 MHWHUMAJIBHOI'O BpEMCHU: UCTOPHA U BO3MOIKHBIC PCIICHUSA.

SNk W=
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6. IlmanupoBaHUE YKCIEPUMEHTOB HA CUMILIEKCE.

7. Meron mtpadHbIX GYHKIUN: UICTOPHSI BOSHUKHOBEHHSI METO/1A.

8. bubmmorexu mporpaMM B pelIeHUH 3a/1a4 YIIPABICHUS.

9. Cuctembl ONTHMHU3ALNHU 33]1a4 YIPABIECHUS: UCTOPHS MOCTAHOBKY 3a71a4, BOSHUKHOBEHHUE
METOJOB.

10. Pemenue 3amay ontumu3anuu Ha s3eike Python 3.X ¢ ucnosiip3oBaHneM MaTeMaTHUECKOTO MaKeTa
SciPy.

11. I'paduueckuii MeTon1 pelieHus 3aaun JMHEHHOTO MPOrpaMMHUPOBaHUSI.

12. PemieHne onTUMU3allMOHHON 33]a4M JJMHEHHOIO IPOrpaMMHUPOBAHUS.

13. IIpumMeHeHne CUMILIEKC-METO1a IIPU PEIEHUN YKOHOMUYECKUX 3a1a4.

14. IlppuMeHeHne anropuTMOB ONTUMM3ALMH ISl PELIEHUS TPOU3BOJCTBEHHON 3a1auH.

15. PactipenenurenpHas 3aja4a ¢ OAHOPOJHBIMU PECYpCaMu

16. Cumnuiekc-MeToA pelieHns 3a1a4 JUHEHHOTO IPOrpaMMUPOBAHHUS

17. TaOnuuHBIM CUMILIEKC-METO JUIs pEIeHU 3a/1a4 JIMHEHHOTo MPOrpaMMHUPOBaHHSL.

18. Pemenune 3aga4 JUCKPETHON ONTUMU3ALIUY.

19. Pemienue 3agauu 11€10YUCICHHOTO TPOTPAaMMUPOBAHHUS.

20. Pemenue TpancnopTHOM 3an1auu MetoaoM Dorens.

21. TpancnopTHas 3aa4a ¢ OrpaHUYEHUSIMHU [TPOITYCKHOM CIIOCOOHOCTH.

22. PenieHne TpaHCIIOPTHOM 3a/1a4M C JOTIOJIHUTEIbHBIMU YCIOBHUSIMH.

23. OnTuManbeHbIM pacKkpoil MaTepuaia.

24. JlunaMuyeckas 3ajada o 3aMeHe 000pyI0BaHuUs.

25. Ilunamuyeckas 3ajava ynpaBjieHUs 3allacamu.

26. Pemenns 3a1auu JMHAMUYECKOIO IIPOrPaMMHUPOBAHUS C UCIIOJIb30BAHUEM IIPOTPAMMHBIX ITAKETOB.
27. BpIlUNCAUTENbHBIE SKCIIEPUMEHTHI C METO/I0M MOTEHIIUAJIOB PELIEHUS TPAHCIIOPTHON 3a1auH.

IIpome:xxyToyHast arTecTanus (IK3aMeH)

Ilpumepnvie kKonmponvbHble 60NPOCHL NO KYPCY:

1. IlpuBectu npumeps! GYHKINH, 3aJaHHONH Ha MHOXECTBE BEIECTBEHHBIX YMCEN U 00Jaatouiei
CHEAYIOUMMH CBOMCTBAMU:

a) MI00aNbHBIM MUHUMYM (YHKLMH JIOCTUTAETCSl HA CYETHOM MHOXKECTBE TOYEK;

b) ¢yHKuMsA EMeeT OECKOHEYHOE YUCIIO TOYEK JIOKATBHOTO MHHUMYMa, HO TII00aTbHBI MUHUMYM
(GYHKINU HE JOCTUraeTcs

2. TlpuBecTu IpUMepHI OTPE3KOB, HA KOTOPHIX GyHKIMU X7, [n X, —X°, COS X yHUMOAJIbHBL.

3. Ha kakux OTpe3Kax BeMIECTBEHHOM ocH GyHKuus x*+8x>-30x sBusercs BuITyKION?

4. TlpuBecTu mpuMep YHUMOJAIILHOW, HO HE BBIITYKJION Ha OTpe3Ke (PYHKINH.

5. Hailitn MMHMManbHyI0 KoHcTaHTy Jlymmena ¢ynkuum x°+6x°-15x Ha otpeske: a) [0;1], 6)
[0;10].

6. SBnsercs nu ycaoBue f'(x)=0 10CTaTOYHBIM AJISl TOTO, YTOOBI YUCIIO X OBIJIO TOUKOM MMHHMYyMa
YHUMO/IAJIBbHOM, HO HE BRIMYKIION auddeperuupyemoii pynkuun? [IpuBectn npumep.

7.  Beimucars matpuny ['ecce KBagpaTUuHON QYHKIMH X ;4357 +2x X -X %3+ 2x 543,

8. HaiiTu rpaguenT KBapaTUIHON QYHKIMH X3°+2x 1x2-2X X3 +x % 3+X-x3 B Touke x=(1,2,3).

9. SBnsercs mu BeimyKioi B B, Gpynkuus In(e¥ +e**+e*%)?

10. Haiiti 061acTh BBITYKJIOCTH (YHKIHH X;°/X; .

11. U300pa3uth  OBYNONBHBIA  TIpad  copacmpeneneHHs  LEJIOYUCIEHHBIX  PECypcoB U
COOTBETCTBYIOIYIO €My MaTpUIly UHIUICHLUY.

12. Mertomom MHOXKUTeNel Jlarpamkxa peluTh 3a1ady X,-x,°—min, x> +x,°=1.

13. YOenutbCsi, YTO MHOXKECTBO BCEX MHOTOWJIEHOB CTENIEHH, HE MPEBBIIIAIONIEH /1, €CTh JIMHEHHOE
IPOCTPAHCTBO.

14. 3anmcats HepaBeHcTBO Kommu-BynsakoBckoro B mpoctpanctse L™ [a,b].

2
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6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE O0ecnevyeHrne TUCHUILINHBI
6.1 Cnucox HCTOYHHKOB M JINTEPaTypPbl

Jlutreparypa

Ocnognas

1. HoBukoB @.A. JluckperHass mMareMaTHKa Ui HNPOTPaMMHUCTOB: yued. mocoOue Juisl CTYICHTOB
BY30B, 00yUalOLUXCsl 10 HAIIPABJIEHHUIO MOATOT. TUIUIOMUD. crienuanuctoB "MHpopmaTHKa U BBIUKCI.
texauka" / ®@. A. HoBukos. - 2-e u3a. - M. [u ap.]: [Turep, 2006. - 363 c.

2. baxsanoB H. C. Uucnennsie Metonpl. - M.: BUHOM, JIa6. 3uanuii, 2004. - 636 c.

3. byonoB B. A. Jluneiinas anreOpa: kommnbroTepHbId npakTukyM / B. By6nos, I'. Tonctosa, O.
Knememiona. - 2-e uzf., ucnp. u goi. - M.: JIa6. 6a3oBeix 3Hanmii, 2005. - 168 c.

4. I'onuapos, B. A. MeTozap! onTUMH3aLuy : yueOHOe nmocodue 1 By30B / B. A. 'oHuapoB. —
Mocksa : M3natenscTBo FOpaiit, 2023. — 211 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-
16112-0. — Texkcr : anekrponHsblii // O6pa3oBatensHas miaatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530446.

5. MeTo/ibl ONTUMU3ALMH: TEOPHSI U AITOPUTMBI : yueOHoe mocoOue Jutst By30B / A. A. Uepnsik, XK. A.
UYepnsik, FO. M. Metensckuii, C. A. bormanoBud. — 2-¢ u3., uctp. u aomn. — MoOCKBa :
WznarensctBo FOpaiit, 2023. — 357 ¢. — (Bricuiee oOpa3oBanue). — ISBN 978-5-534-04103-3. —
Tekcr : anextponnsiii / OOpa3zoBarenbHas miatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/514524.

6. Cyxapes, A. I'. MeToapl onTUMH3aMK | Y4€OHUK U NPAKTUKYM Ui OakanaBpuara u
maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3za., ucmp. u 101. —

Mocksa : M3natenscTBo FOpaiit, 2022. — 367 c. — (bakanaBp u maructp. AKaeMHUIEeCKU KypcC). —
ISBN 978-5-9916-3859-3. — TekcT : anekTpoHHbIH // O6pa3zoBaTtenbHast miardopma FOpaiit [caiir].
— URL: https://urait.ru/bcode/507818.

7. MeTo/ibl ONTUMU3ALMHY : YU4EOHUK U NpakTUKyM ais By30B / ®. I1. BacuibeB, M. M. Iloranos,

b. A. Bynak, JI. A. Aprembesa ; nox penakuueit @. [1. BacunbeBa. — MockBa : M3natenscTBo
IOpaiir, 2024. — 375 c. — (Briciee obpazoBanue). — ISBN 978-5-9916-6157-7. — Texkcer :
anekTpoHHbId // O6pazoBarenbHas maTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536292.
8. Metop! onTuMH3alMU. 3aa4HUK : yueOHoe nmocodue s By3oB / B. B. Tokapes, A. B. Cokonos,
JI.T. Eroposa, I1. A. Mermkuc. — Mocksa : U3gatenscto IOpaiit, 2024. — 292 c. — (Briciiee
oOpaszoBanue). — ISBN 978-5-534-10417-2. — Texkcr : anektpoHHslii // OOpa3oBaTenbHas
miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/541798.

JlononnumenvHas

1. Benrtuens E. C. MccnenoBanue onepanuii : 3aa4u, MPUHIIUAIIBI, METOJOJIOTHSL: [y4eO. mocoOue as
cryaentoB BTy30oB] / E. C. Benruens. - U3n. 4-e, crep. - M.: Boicmr. mik., 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 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET».

1. YueOGHo-oOpa3oBaTenbHasi (HU3MKO-MaTeMaThyeckas OubinmoTeka Ha mopTtaie MUP

MATEMATUYECKMX VYPABHEHWHN [DaexrtponHbiii pecypc]. - Pexum mocryma:
http://eqworld.ipmnet.ru/ru/library.htm
2. OdwunuanpHbeiii moprtan mnpoekta R [OnekTponHbIl  pecypc]. - Pexum poctymna:

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



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

4. R — 00OBEKTHO-OpPMEHTHPOBAHHAs CTATHCTUYECKas cpefa [DJIeKTPOHHBIH pecypc]. - Pexxum
noctyma: http://herba.msu.ru/shipunov/software/r/r-ru.htm

5. S3bik u cpena R [DnexTponHslii pecypce]. - Pesxxum nocryma: http://r-statistics.livejournal.com/

HanmonanpHas snexktponnas 6ubnnoreka (H3b) www.rusneb.ru
ELibrary.ru Hayunas snexkrponHas 6ubauoreka www.elibrary.ru
OnexrponHas oubnuoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

6.3 IIpodeccnonanbHbie 0a3bl JaHHBIX 1 HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

Jloctyn k npodeccrnoHanbHbIM 0a3am maHHbBIX: https://liber.rsuh.ru/ru/bases

WNupopmaninoHHble CLIPaBOYHBIE CUCTEMBI:
1. Koncynsrant Ilnroc
2. Tapanr

7. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne TUCHMIINHBI

Joctyn k npodeccuonanbHbIM 6a3am JaHHbIX: https://liber.rsuh.ru/ru/bases

WHopManoHHbIe CIIPABOYHbIE CUCTEMBI:
3. Koncynsrant [lnroc
4. Tapanr

6. MartepuajJibHO-TeXHHYECKOE O0ecrevyeHne TUCUMILTUHBI

Jnst obecrieueHus AUCUUIUIMHBI UCIOIb3YETCsl MaTepHalIbHO-TEXHUUECKast 0a3a 00pa30BaTEIbHOTO
YUPEKICHUS:

- Ona Jaekyuti: yaeOHbIE ayJUTOPHH, OCHAUIEHHBIE TOCKOW, KOMIIBIOTEPOM WM HOYTOYKOM,
IPOEKTOPOM (CTaIlMOHAPHBIM HJIM TIEPEHOCHBIM) ISl IEMOHCTPALUHU YUEOHBIX MAaTEPHAIIOB.

CocTaB mporpaMMHOT0 00€CTICUeHHUS

1. Windows
2. Microsoft Office
3. Kaspersky Endpoint Security

- 0151 NPAKMUYeCKUX 3aHAmMuLl; KOMIIBIOTEPHBIN KJacc WK JJabopaTopusi, OCHALIEHHBIE JOCKOM,
KOMITHIOTEPOM HJIM HOYTOYKOM JUTSI ITPETIOIaBaTellsl, KOMITBIOTEpaMH JUIsl 00y4JaroIuXcs,

MMPOCKTOPOM (CTaHI/IOHapHBIM 201041 HepeHOCHBIM) A JEMOHCTpalun yqe6HBIX MaTCcpHrajioB.

CocraB MporpaMMHOTO 00ECTICYCHHUS:


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

19

1. Windows
2.  Microsoft Office

3. Mouzilla Firefox

8. Ob0ecneuenue 00pa3oBaTeIbLHOI0 MPOLECCa IS JHI ¢ OTPAHNYEHHBIMH BO3MOKHOCTAMU
3A0POBbS U HHBAJIU/I0B

B xonme peamuzauuy JUCHMIUIMHBI HCIOJIB3YIOTCS CIEAYIOLIUE JONOJHUTENbHbIE METOIbI
0o0yuyeHHsI, TEKYyLIero KOHTPOJS YCHEBAaeMOCTH M TNPOMEXYTOYHOM aTTecTallud OO0yYaroluxcs B
3aBHCHUMOCTH OT UX MHAUBHUAYAIbHBIX OCOOEHHOCTEH:

® ISl CIENbIX M CHAOOBUAALIMX: JEKIMHU O(QOPMIISIOTCS B BHUJIE DJEKTPOHHOTO JOKYMEHTa,
JIOCTYITHOTO C TOMOUIbI0 KOMIBIOTEPA CO CHELMAIU3UPOBAHHBIM MPOTPAMMHBIM 00€CIIEUEHHEM;
NUCbMEHHBIE 3a/laHUsl BBIMOJHAIOTCS HAa KOMIIBIOTEpE €O CHELHMATM3HPOBAHHBIM MPOTPAMMHBIM
o0OecriedyeHeM WJIM MOTYT OBbITh 3aMEHEHBl YCTHBIM OTBETOM; OOECIEeUMBAETCS WHIUBUIYaJbHOE
paBHOMepHOe ocBemieHue He MeHee 300 JtOKC; A7 BBINOJIHEHHS 3aJaHUsl MPU HEOOXOJUMOCTH
MIPEIOCTABIIAETCS YBEJIMUMBAIOIIEE YCTPONCTBO; BO3MOMKHO TAaKXKE HCIOJb30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOLIUX YCTPOUCTB; MUCHbMEHHBIE 3a/laHKsI O()OPMIISIIOTCS YBEIUYSHHBIM MIPU(TOM; 3K3aMeH
1 324€T MPOBOJATCS B YCTHOU (hOpME MM BBIMIOJIHAIOTCS B MUCbMEHHOM (pOpMe Ha KOMIBIOTEPE.

® ISl TINYXUX U caa0oCHbIIIAMX: JEKIUH O(GOPMIISIIOTCS B BUJAE 3JEKTPOHHOIO JOKYMEHTa,
aubo  mpenocTaBiseTcsl  3BYKOYCWJIMBAIOLIasl — ammaparypa HMHIUBUAYaJbHOTO  IOJIb30BAHMUS;
NUCbMEHHBIE 33JaHUS BBINOJHSIIOTCS HAa KOMIIBIOTEpPE B NMHUCBMEHHOH (opme; 3K3aMeH U 3a4éT
IIPOBOJSTCS B MUCbMEHHOM (pOpME Ha KOMIIBIOTEPE; BO3MOYKHO IIPOBEJIEHUE B (POPME TECTUPOBAHMUS.

® ISl JIMI] C HAPYUICHUSMHU OINOPHO-ABUIaTEeNbHOIO ammapata: JEKIUH O(OpMIISIOTCS B BUJE
AJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO C IIOMOIIBI0 KOMIBIOTEPA CO CIEHUATU3UPOBAHHBIM
IpOrpaMMHBIM ~ OOecrieueHHeM; IHUChbMEHHbIE 3a/laHUsl  BBINOJHSIOTCS Ha KOMIIBIOTEpE CO
CHEIMATM3UPOBAHHBIM NIPOrPAaMMHBIM OOECIIE€UEeHUEM; dK3aMEeH U 3a4€T MPOBOASTCS B YCTHOU (hopme
WJIN BBITIOJIHSIOTCS B MMCBbMEHHOM (hopMe Ha KOMIIbIOTEpE.

[Ipu HEOOXO0IMMOCTH MPEeTyCMATPUBAETCS YBEJIIMYEHHE BPEMEHU /171l TIOJATOTOBKU OTBETA.

[Tponienypa npoBeaeHHs MPOMEKYTOUHOM aTTecTalMM Uil 00y4yaroIlUXCsl yCTaHABJIMBAETCS C
y4€TOM UX MHJIUBUIYAJbHBIX NMCUXO(PU3NUECKHX 0coOeHHOCTEH. [IpoMexyTouHas aTrectalus MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Ipn mnpoBeneHHMH NPOIEAYPHl OLIEHUBAHUS pPE3YJbTAaTOB OOYy4YEHHs IpeaycMaTpuBaeTcs
UCTOJIb30BaHUE TEXHUYECKHX CPEACTB, HEOOXOIUMBIX B CBSI3U C MHAMBHIYaJbHBIMH OCOOCHHOCTSIMU
oOyyarommxcs. OTH CpeIcTBa MOTYT OBITh TIPEIOCTABICHBI YHUBEPCHTETOM, WJIA MOTYT
MCTIOJIb30BaThCS COOCTBEHHBIE TEXHUUYECKHE CPEJICTBA.

[IpoBenenue npoueaypsl OLIEHUBAHUS PE3yJIbTaTOB OOYyUEHHUS TOIYCKAETCs C MCIOJIb30BaHUEM
JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIHH.

OOecneunBaeTcs AOCTYN K WH(GOPMAIMOHHBIM W OuOmmorpaduyeckuM pecypcam B CETH
WuTepHeT 11 Kakoro odydaromierocs B popMax, alaiTUPOBAHHBIX K OTPaHUYEHUSAM UX 370POBbS U
BOCTIPHUSTHS HHPOPMALIUH:

® s clenblX M caaboBUIALIMX: B Ie4aTHOW (opMe yBETUYEHHBIM HIpUPTOM, B Gdopme
AJIEKTPOHHOTO IOKYMEHTA, B (hopme ayauodaiina.

® JUIs TIIyXUX U caa0ocbIIaluX: B neyaTHoll popme, B popMe 3JIeKTPOHHOIO TOKYMEHTA.

® i1 00yYaIOMIMXCS ¢ HAPYIICHUSIMH OTIOPHO-BUTATEILHOTO armnapara: B rme4atHoi (opme, B
(dbopMe 3IEeKTPOHHOTO JOKYMEHTa, B (hopMe ayauodaiina.

VuebOHbIe ayauropun i1 BCEX BHIOB KOHTAKTHOM M CaMOCTOSTEILHOM pa6OTBI, Hay4Hast
OMOIMOTEKA M HHBIE INOMCIICHUA IJId O6y‘-IeHI/I$I OCHaIlI€HbI CIICIHAJIbHBIM O60pyIIOBaHI/I€M u
y‘le6HLIMI/I MCCTaMHU C TCXHUYCCKUMU CPCIACTBAMU o6yquI/m:
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® IS CHENbIX U CIa0OBUIAIINX: YCTPOWCTBOM Ul CKaHUPOBAHMS M YTEHUs ¢ Kamepoil SARA
CE; nucnineem bpaiing PAC Mate 20; npuntepom bpaitng EmBraille ViewPlus;

® ISl TIIyXUX M CIa0OCTBIIIANINX: aBTOMATH3HMPOBAHHBIM pabOYUM MECTOM Ul JIIOJIeH C
HapyLIeHUEM CiIyXa U cIa0O0CIHbIIalX; aKyCTHUECKUN YCUIIUTENb U KOJIOHKH;

® 11 OOy4YaroUMXCs C HapYUICHUSMH OINOPHO-JBUraTeIbHOIO ammapara: IepeaBHKHBIMHU,
peryiupyeMbiMu 3proHomudeckumu naptamMmu CH-1; KOMOBIOTEpHON TEXHUKOW CO CIEIUaIbHbIM
POTPaMMHBIM 00€CTIeUeHHEM.

9. MeToanuecKkne MaTepHaJIbl

9.1 Il1anbl NPaKTHYECKUX 3aHATHH

Tema 1. YnuciaeHHble MeTOABI MUHUMHU3ALMU (PYHKIMHA OJHON NMepeMeHHO. YnciieHHbIe MeTOAbI
onpeneJeHUs1 JIKCTpeMaJbHBIX 3HaYeHHMH ¢yHkuuid. IIpakTnyeckas peaau3anus MeToNA
anaau3a uepapxuii (meroaa T.JI. CaaTn).
3aoanus:

1. OsnajgeTh YMCACHHBIMUA METOJIaMU MUHUMU3ALNU (PYHKINN OAHON NEPEMEHHOM, ONpeeaeH s

HKCTPEMAaJIbHBIX 3HAYCHUH (DYHKIIMH.

2. IlpssMbIMu METOJIaMU MUHHMU3AIUU.

3. MerogaMyu MUHUMU3AlUN, OCHOBaHHbIE HA HCIIOJIb30BAaHUH ITPOU3BOIHBIX (PYHKIUI

4. PemuTh TUNOBBIE 3a]a4U JJIs 3aKpEIICHUS U (pOpMHUpPOBaHUS 3HAHUI, YMEHUI, HABBIKOB.
Ykazanus no evinonnenuro 3adanuii:
Pemnrenue 3amgaq 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
KoHTpoJibHBIE BONIPOCHI:
1. Kak Ha3pIBaeTcs TOUKa, €CI (PYHKLUS JOCTUTAET B ATOM TOYKE CBOETO HAMOOJIBILIETr0 3HAaUeHUs?
TOYKOM 17100aIbHOTO0 (a0C0I0THOr0) MakcuMyMa GpyHkuuu f(x) Ha MHOKecTBe X.
2. Yro, coriaacHO KpUTEPHUIO MIPOBEPKU JOCTATOUHBIX YCIOBUM sKcTpemMyMa (kpureputo CuiabBecTpa),
HE00XO0IMMO U JI0CTaTOYHO JJIsl TOrO YToOB! MaTpHLa I'ecce Obl1a OTPUIIATENBHO ONPEAEICHHOM 1
TOYKa SIBJISJIACh TOYKOM JIOKAJIbHOTO MakcuMyma?
4YTOOBI 3HAKH YIJIOBBIX MHHOPOB YepeJ0Ba/INCh, HAYMHAS C OTPHLATEJIBLHOIO.
3. Yo, COrIacHO KPUTEPHUIO IPOBEPKU HEOOXOAUMBIX YCIOBUN HKCTPEMYyMa BTOPOTO MOPsIJIKa,
HE00XO0IMMO U JI0CTaTOYHO JJIsl TOTO YTOObI MaTpHLa I'ecce Oblia MOJOKUTEIHHO MOITyOIpe1eIeHHON
1 TOYKA MOKET OBITh SIBJISIACH TOYKOH JIOKATbHOIO MUHUMYMa?
4TOOBI BCE INIABHbIC MUHOPBI ONpeAeuTe st MaTpuubl I'ecce ObLIM HEOTPHLIATEJIBHBI.
4. Kaxkas ¢pyHkuus f(X) Ha3pIBa€TCs CTPOTO BBITYKIIOH?
eciu (pyHKIMS HEJMKOM JIeKHT HHKe 0TPe3Ka, COeIMHAIOIIEr0 B¢ ee IPOU3BOJIbHbIC, HO He
COBIAAI0IHE TOYKH.
5. Tlpu KakoM THIIE OLIEHOK COCTOSIHMS JMHAMUYECKOTO 00beKTa TpeOyeTcss HOCTPOUTH OLIEHKY
BEKTOpPA COCTOSI-HUS 0OOBEKTAa B MOMEHT BPEMEHH t IO HAOJIIOIEHUSIM 32 BBIXOI0M O0BEKTA BILUIOTH /10
MOMEHTA , €CIIH ?
¢puabTpanus.
6. Kyna nanpaBneH aHTUTpaJueHT QyHKIHH?
B CTOPOHY Hau0o0JIb1Iero yobiBaHusi yHKIMHU B IAHHOH TOYKe
7. B kakoM ciydae uJIeT peub 0 3ajjaue IpoOHO-TMHEHHOro MporpaMMHUpPOBAHUs?
B CJIy4yae, KOrjaa unejaeBas (pyHKIUS SIBJAETCH OTHOLIEHUEM JABYX JMHEHHbIX PyHKIUI, a
OrpaHNYCHHs JTHHEHHBI.
8. Kakas kBanpatuuHnas ¢popMma (a Takke cooTBeTcTBYIOImas Matpuna I'ecce H(x)) Ha3biBaeTcs
MOJIOXKUTENBHO onpeaenennon (H(x) > 0)?
eCJIU 17151 J1I000T0 HeHYJIeBOr0 BbINOJIHSIETCS HEPaBeHCTBO.
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9. Kak BpIOMpAIOT 11€NeBYI0 (DYHKIHMIO IPH MAaTEMAaTHUYECKOH (pOpMyJIMpOBKE 3a7jaui ONTUMU3ALINHN?
nejeByl0 GyHKUMIO BLIOUPAKOT ¢ TAKMM 3HAKOM, YTOObI pellieHHe 3a1a4i COOTBETCTBOBAJIO
MOUCKY MUHMUMYMA 3TOi (PyHKIIUH

10. Ilpu KakoM THIIE OIIEHOK COCTOSIHUSI JUHAMHYECKOTO 00BbEKTa TpeOyeTCsl MOCTPOUTH OLIEHKY
BEKTOpa COCTOSTHUS 00BEKTa B MOMEHT BPEMEHH t 10 HaOJIIOACHUSM 32 BBIXOI0M 00BbeKTa ?
CriIa’KMBaHuUe.

11. Yro, cornacHo KpUTEPHIO MPOBEPKH TOCTATOUHBIX YCIOBUH 3KCTpeMyMa (KpUTEPHUIO
CunbBecTpa), HE0OX0IUMO U AOCTATOYHO TSl TOT0 YTOoOBI MaTpwIia [ 'ecce Oblyia OIOKUTEIIBHO
OIIPEAEIIEHHON U TOYKA SIBJISIACH TOUKOM JIOKaJIbHOTO MUHUMYyMa?

4YTOObI 3HAKH YIJIOBBIX MUHOPOB ObLJIM CTPOT0 MOJIOKUTE/IbHBI.

12. B xakoMm cilydae UAET peub O 3a/1a4e AUCKPETHOTO POrpaMMHUPOBaHMs?

€CJIM MHOKeCTBO JOIYCTUMBIX pellieHHii 0Ka3bIBaeTC KOHEYHBIM MHOKECTBOM.

13. Kaxk Ha3bpIBaeTCs 3a1a4a IOCTPOEHUs CTPYKTYpHI S 1 napaMmeTpos P onepatopa monenu F?
HAeHTH(PHKALUEH B LIHPOKOM CMBbICJIE.

14. Kak Ha3bpIBalOT 33jauy MUHUMH3ALUHU, €CIIH LieeBas (YyHKIMA U JIEBbIe YaCTH OIpaHUYCHHUN THIIA
paBeHCTBaA ¥ (UJTM) HEPABEHCTBA B 33/1a4e SIBJISAIOTCS TO3WHOMaMU?

3aja4eil reOMeTPU4YeCKOro NporpaMMHpPOBAHMS.

15. Kak Ha3bIBaeTcs TOUKa , €CIIM (DYHKIIUS JOCTUTAET B ATOM TOUYKE CBOETO HAMMEHBIIIETO 3HAUCHUS ?
TOYKOM 171002 IbHOT0 (20C0/I0THOr0) MUHUMYMa (pyHkumnu f(x) Ha MmHOKecTBe X.

16. Kakas napamerpuueckast HICHTUPHUKALUS TIPOBOJUTCS B PEKUME HOPMAJILHOTO
(YHKIIMOHUPOBAHUS 00BEKTa YIIpaBIeHU?

naccuBHas.

17. Kak Ha3bIBalOT TOUYKY , B KOTOPOM (hyHKIIMSI JOCTUTAaeT CBOET0 HAaUMEHbIIero 3HadeHus? (Q —
MHO’KECTBO JIOILyCTUMBIX PELIEHUIN)

ONTHMAJbHBIM pelIeHHeM 3a1a4H.

18. Uro, cornacHo KpUTEpHIO MPOBEPKU HEOOXOAUMBIX YCIIOBUI 3KCTpPEMyMa BTOPOIO MOPSIKa,
HE00XO0/IMMO U I0CTaTOYHO JJISl TOTO YyToOB! MaTpHa I'ecce Oblia OTPUIIATENBHO MOJTYOIPEeICHHOM
Y TOYKA MOKET OBITH SIBJISLIACH TOYKOH JIOKAIbHOI'O MaKCUMyMa?

4TO0BI BCE INIABHbIE MUHOPBI Y€THOI0 NMOPSIAKA ObLIH HEOTPULIATEIbHBI, 2 BCE IVIABHbIC
MMHOPBI HEYETHOT'0 MOPS/IKA — HENO0JIOKUTeJIbHbIE.

19. Yto Ha3pIBaeTCs rpaJUeHTOM HenpepbIBHO AuddepeHunpyemoit GyHKINU B TOUKe?
BEKTOP-CTOJ10ell, 3JIeMeHTAMH KOTOPOro SIBJISIOTCH YacTHbIE IIPOM3BO/IHbIE MIEPBOI0 MOPSAIKA,
BBIYHCJICHHbIC B JAHHOH TOYKe.

20. Kakoe yTBepxaeHNE HEBEPHO?

ecau f(X) cTporo BbINyKJIasg (PYHKIHS HA BBINMYKJOM MHOKeCTBe X, TO OHA MOKeT J0CTUraTh
€BOero ri100aJ1pbHOro MUHMMYMa Ha X 0oJiee 4eM B OJHOM TOUKe.

21. Yto Ha3bIBAETCS MOBEPXHOCTHIO YPOBHS (PYHKIIMH?

MHO’KeCTBO TOY€K, B KOTOPbIX GyHKIMSA NPUHUMAET NOCTOSTHHOE 3HAYeHHUe.

22. Kakas kBagpatudHas ¢popma (a Takxke cooTBeTcTBYIoIIas MaTpuiia ['ecce H(x)) Ha3bIBaeTcs
orpunarensHo onpeaenennon (H(x) < 0)?

€CJIH 1151 J1I000r0 HeHYJICBOT0 BBINOJIHACTCH HEPABEHCTBO.

24. Kakoit 00beKT yrpaBieHHs Ha3bIBACTCSl HAOIIO1aeMBbIM?

€CJIY 110 U3MEPEHUSM BBIXOJHOI0 CHI'HAJIA MOKHO OIIPECIUTD ero COCTOsIHHE.

25. Tlpu KakoM THUIIE OIIEHOK COCTOSIHUS IMHAMHUYECKOTO 00BEKTa TPeOyeTCs IIOCTPOUTH OLEHKY
BEKTOpa COCTOSIHUS 0OBEKTa B MOMEHT BPEMEHHU t [0 HAOJIIOACHUAM 32 BBIXOJ0M 00BEKTa BILUIOTH J0
MOMEHTa , Ipu4em ?

Tema 2. besyciioBHass MUHUMHU3AaIMA (PYHKIUH MHOTHX NlepeMeHHbIX. BpInykiibie QyHKINH 1
MHOxkecTBa. [IpakTHyeckne pacuersl o Merogam A.Baabaa, JI.Casuaka, A.I'ypBuua, B.
IHapero (MHTEepHpeTanusa MEeTOI0B HA 324a4aX 3alIUThl HH(POPMALMH U IKOHOMHUYECKOT0
CoJleprKaHus).
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3amanusa:

OBnazeTs METOI0M O€3yCIIOBHOW MUHUMH3AUN (DYHKITUH MHOTUX TIEPEMEHHBIX.

Pemuth TUMIOBBIC 3a/1a4M JTsI 3aKpeTIeHUs] U OPMUPOBAHUS 3HAHUH, YMEHUH, HABBIKOB.

Yka3aHusi 0 BLINOJHEHUIO 3aIaHUH:

Pemenue 3anay us:

1. [2 ocH. nauT]: Meroapl 0e3yclOBHON MUHMMH3AIlMHA, OCHOBAHHBIE HAa BBIYMCICHUU TEPBBIX
NPOM3BOHBIX PyHKIUH (CTp. 344)

1. PaccmoTtpets npumep 5 ctp. 346

2. Pemnts ogHo 13 3aganuit Ne 17.123-17.128

Mertoapl 6€3yCIOBHOM MUHIUMH3AIIUH, UCTIONB3YIONIHE BTOPHIE Tpou3BoAHBIE (cTp. 350)
. Paccmotpers npumep 7 ctp. 351

= Pemmutes ogno u3 3amanmii Ne 17.178-17.144

KoHTpoJibHBIE BONIPOCHI:

1. Kakoii MeTo1 mpsIMOT0 MOKMCKa Ha3bIBAETCS ACCUBHBIM?

Bce N TO4YeK , B KOTOPbIX OyAyT BbIYMC/ICHBI 3Ha4YeHUs! PyHKIMH, BHIOUPAIOT 3apaHee.

2. Ilo xakomy BBIpaXeHHIO ITPU IpuMeHeHUU MeTona dneTuepa-PuBca onpeaensror BenuyuHy mara?

olte) = flx* +1.d*) - '

3. B xakoM ciy4ae cTpaTerus Ioucka B MET0/1aXx MMHUMHU3ALMK CYUTAETCS HE ONPENEICHHON ?
€CJIM OIpe/iesICHO 3aJaHHOE BpeMsl BbIYHCJICHHI.

4. Kak Ha3bIBaeTCs BbIpaXKEHUE , I1ie ?

KOHEYHO-PA3HOCTHBIM OTHOILICHHEM.

5. Kak Ha3bIBatoTCs BIOOP OUEPEHON TOUKH U BHIYHCICHUE 3HAUCHUS ?

LIATOM IOCJIe10BATEIbHOI0 IOUCKA.

6. UYewm sBusiercs Benuunnaa D(f) B BepaxeHun ?

o0sacTb onpeneaennst pynkuun f(x).

7. K xakum mMeTonam oTHOCSTCS MeTobl MapkBapaTa, Heiotona-Padcona?

K METOJaM BTOPOIO MOPAIKA.

8. Kakoil noipkHa ObITE 3a1aHHas TOYHOCTE HAX0XK/IEHUS TOUKH ?

0oJiblIe a0COJIIOTHOM MOIPEIIHOCTH.

9. B xakoM city4ae JieieHre OTpe3Ka Ha JBE HEPABHbIE YAaCTH Ha3bIBAIOT 30JI0ThIM CEUYEHUEM?
OTHOLIEHHE JVINHBI BCEro 0TPe3Ka K JVIMHE ero 00/b1ieil 4acTH PABHO OTHOLICHUIO JJINHBI
0oJIbLIeH YaCTH K AJIMHEe MeHbIeil YacTH.

10. YTO U3 mepeynucaeHHOro He OTHOCUTCS K METOAaM MPSIMOro MOUCKa?

B3BCLICHHbII MeTO HAUMEHBIINX KBaJpPaToB.

11. K yeMy OTHOCUTCSI METO/ KBaJIpaTUYHOM allIIPOKCUMALIAN?

K NOJMHOMHAJIBHOH ANNPOKCUMAINH.

12. Ha xakom oTpe3ke X MOXKHO CTPOUTH M CPAaBHUBATH MEX/y COOON METO/IbI MPSIMOTO MOUCKa?
X=10,1]

13. Kakyro dbynkuuro umeet metona JieBendepra?

HO, h):ﬂiﬁ =(h+2)"

14. Kak Ha3pIBaIOT YKCIIO T B BEIPAXXKEHUU ?

OTHOLIICHHEM 30JI0TOr0 CeYeHusl.

15. B 4em coCcTOMT OCHOBHASI 11€J1b HOPMATU3AIMU OTPAaHUYCHUI ?

B IOCTHKEHUH COATAHCUPOBAHHOCTH

16. Kak Ha3biBaeTcs ckaysipHas QyHKIus ?

(yHk1UA penakcanmnu.

17. Kakas u3 npeAcTaBiICHHBIX HA PUCYHKE (QYHKIIUHA HE SBJISICTCS CTPOTO YHUMOIATLHOM ?

18. Kak Ha3bIBalOT METO/IbI HEMOCPEACTBEHHOTO PEIICHHUS 33]]a4 YCIOBHOM ONTUMU3AIINH,
OCHOBaHHbIE Ha ABM)KCHUU U3 OJHOM IOMYCTUMOM TOUKH, I/I€ BBHITIOJHSIOTCS BCE OTPAHUYEHUS K
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JPYTOM OMyCTUMON TOUKH C JIyYIIMM 3HaYeHUEM 11eJIeBON (GyHKINU?
MeTo/bl BO3MOKHBIX HATIPABJIEHHUI.
19. Kakomy MeTony aHanmorndeH Merox Herotona?
MeToy KacaTeJbHbIX.
20. Kakas ¢pynxuus f(x) HazpIBaeTcss yHUMOJAIbHOW (yHKIMEN Ha oTpe3ke [a, b]?
(yHKUMSA, 17151 KOTOPOii cylecTByeT TaKas TO4YKa , uTo pyHkuus f(x) B nojaynnrepsase
yObIBaeT, a B MOJIyMHTEpBaJie BO3PacTaeT.
21. Ilpm KaKOM yCIIOBHH METOJ IIPSIMOTO TIOMCKA CUMTAIOT HAMITYUIITAM?
IN(P*) =minmaxiy(P.f), wm Ix(P*)=minsuply(P,f)

PceP feF :"E'Pf,'—__}r
22. Kako# anroputM NpuMeHseTCs Ul pealn3alii METO1a HUKINYECKOr0 OKOOPANHATHOTO
cnycka?
aaroput™ GZ1.
23. Yro Ha3bIBae€TCA UHTEPBAJIOM HEONPEEICHHOCTH?
HHTEPBAJ, B KOTOPOM I'apaHTHPOBAHHO HAXOJUTCH TOYKA , COOTBETCTBYIOIIAS 3HAYCHHIO.
24. YT0 U3 NepeUnCICHHOT0 HE OTHOCUTCS K LEJISIM HOPMaJIN3allui OCHOBHBIX [IEPEMEHHBIX 3a7aun’?
yJay4lieHne 00ycJI0BJICHHOCTH 3a1a4H.
25. Ilpu penieHuy Kakux 3a7ad IPUMEHSAETCS METO/] IUKIMYECKOT0 IOKOOPIMHATHOIO CITycKa?
KAaHOHHYECKHE 32124 MOCTPOCHUI MUHUMHU3HPYIOLIEH M0C/1e10BATeIbHOCTH 1JIs1
¢pynkuuonana J(x).

Tema 3. MaremaTru4yeckass UIrpa Ha 4YHCTHIX M CMEIIAHHBIX CTpaTerusix: rpaduyeckue
WLIIOCTpaun cTpateruil. 3ajayM JIMHEHHOr0 NPOrpaMMHpPOBaHUA, rpaduyecKue MeTOAbl
peuleHus 3a/1a4.

3ananus:

OBnazneTs METOJAMU JIMHEHHOTO TPOTrPAMMUPOBAHMSL.

Pemmth TUMIOBBIE 3a/1a4M TSI 3aKpeTieHus: 1 OPMUPOBAHUS 3HAHUH, YMEHUH, HABBIKOB.

Yka3aHus 10 BbINOJHECHUIO 32 JaHUM:

Pemrenne 3amgau us:

1. [3 ocH. mut]: 1.49, 151, 1.54, 1, 58, mo MeToanYeCKOMY MOCOOHIO JTOTIOJHUTEIBHBIC 3a/IaHUS;
[3 ocH. nuT]: 2.1, 2.3.
2. [2 ocH. nuT]:

[TocTanoBKa 3aga4n TUHEHHOTO TPOrpaMMUpPOBaHus. ['paduueckuii METO T peIICHHUS.
. paccMoTpeTs npumep 2, 3, 4 ctp. 359-360

. pemuTth o1HO 13 3a1anuii Ne 17.188- 17.195 ctp. 360-361

. paccMoTpeTh npumep S crp. 362

. pemuTth o1HO U3 3a1anuii Ne 17.201- 17.206
CuUMILIEKC-METO]T PeIICHHS 3a]a4H JIMHEUHOTO TPOTrpaMMHUPOBaHUSL.
. paccMoTpeTh mpumep 6 (ctp. 369) ctp. 364-370

. pemnTh oHO U3 3aaanuil Ne 17.207- 17.212 ctp. 371-372
[{enouncneHHoe TMHEHOE MPOrpaMMHUPOBAHUE

. paccmotpets npumep 117.226 (ctp. 378) crp. 378-379

. pemuTh 0J1HO 13 3ananuii Ne 17.227-17.232 ctp. 379
KoHTpoJibHbIE BONIPOCHI:
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1. IIpu kakoM ycj10BMHE 0a3UCHOE pPelieHUe SIBJISETCH ONTUMAJIbHBIM?

BCC OTHOCHUTCIIBHBIC OILICHKHW CTAHOBATCSA HCIIOJIOXUTCIbHBIMU.

2. IIpu kakoM ycJI0BHH 321242 JIUHEHHOT0 NPOrpaMMHUPOBAHUSA MMeeT OIHO eIMHCTBEHHOe
peuieHue?

YHCIIO HYJIEBBIX OIIEHOK PABHO YUCITY OA3UCHBIX MEPEMEHHBIX.

3. Kakoe paz0uenue ocymecTBJ/sieTcsi IPU MCNO0Jb30BAHUM METOAa BeTBel U rpaHun?
pa30ueHre MHOKECTBA JIOMYCTUMBIX PEIICHUI Ha JIBa MOJAMHOXKECTBA.

4. YTo U3 nepevrcIeHHOr0 He OTHOCUTCSH K TOYKAM, «I10J03PUTEJbLHBIM» HA IKCTpeMym?
TOYKH, B KOTOPBHIX PAHT MAaTPHUIll SIKOOW CUCTEMBbI YpaBHEHUH CBS3U OOJIbIIE KOTHMYECTBA YPaBHEHUI
CBSI3H.

5. Yro ABJsIeTCS YCI0BHEM 3aBepPIICHNS BbINOJHEHUS PACYETOB NP MCIOJIb30BAHUHI
MeTOo/1a BeTBel U rpaHun’?

JE)<f

6. Kakasi nonosinuTeIbHAs IepeMeHHasi BBOAUTCS B OrPpaHUYeHNe-HEPABEHCTBO CO
3HAKOM ?

IIepeMEHHAas CO 3HAKOM .

7. Kakas nepeMeHHasi 10/15kHa ObITh BbIBeJeHA B 0a3UC M0 JAHHBIM Ta0aMUbI?

8. IIpu kakoM ycJI0BHU 321242 JIUHEHHOT0 MPOrpaMMHPOBAHUS MMeeT DeCKOHeYHOoe
MHOKeCTBO penieHue?

YHCJIO HYJICBBIX OICHOK ITPEBLIIIACT YHUCJIO 0a3uCHBIX NEPEMCHHBIX.

Tema 4. Heanneiinbie 3a1a4YM ONITUMMU3AIUU U METOAbI UX PCIICHUS.

3aganus:

OBnazeTs cioco0aMu pelIeHHs] HEIMHEWHBIX 3a71a4 ONTUMH3AIUH.

l. 3aa4u, CBOASILMECS K TMHEUHOMY IIPOrPaMMHUPOBAHHIO

2. Metoas! BO3MOKHBIX HaIpaBICHUN

3. I'paguenTHBIE METOABI PELIEHUS 3a4a4 HEJIMHEHHOTO IPOrpaMMHUPOBaHUS
4. MeTtonsl mTpadHbIX U 6apbepHbIX PyHKINN

Pemmth TUMIOBBIC 3a/1a4u TSI 3aKpeTieHUs] U1 OPMUPOBAHUS 3HAHUH, YMEHUH, HABBIKOB.
YKa3aHus 0 BLINOJHEHHUIO 3aJaHUM:

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

KonTtpoJjibHbIe BONPOCHI:

1. UTo U3 mepeyrclIeHHOr0 He BKIIIOUaeT 00IIas 3a/1a4a HeTHHEIHOTO
IIpOrpaMMHUpPOBaHUA?

HOPMHPOBAaHHbIE KOHCTAHTBI.

2. YTo He OTHOCUTCS K OCOOEHHOCTSIM 3aiad JMHAMUYECKOTO POrpaMMHUpPOBaHUs?
nejieBast PYHKIHS He paBHA CyMMe IeJIeBbIX (PYHKIMIT KaKI0ro mara.

3. Kakum BoIpakeHneM 3aat0Tcsi ypaBHeHUs beiMana B 3ajauax JUHAMUYECKOTO
porpaMMUpOBaHus?

Zy(Spy) = ?}ﬁlﬂ(&mﬁ'*) + z;:n(-'fk)}

4. Kaxkoi 3Hak craButcs nepen unuciaom M nipu nepexone Kk M-3aaye B IOUCKe
MUHHMYMa 11eJIeBON (QYHKITHH?

+.
5. Yro saBisieTcs pelIeHneM 3aJa4y BBIIYKIJIOTO IPOrPaMMHUPOBAHus, B KOTOPOH 1iesIeBast
(YHKIHMS BBITYKIJIA U TOITyCTUMOE MHOXECTBO BBIITYKIIO?
JI00asi TOYKA JJOKAJIbHOT0 MUHMMYMA LeJieBoil pyHKuum.
6. Kakue oLieHKH SBIAIOTCS TOJI0KHUTEIBHBIMU MO JAHHBIM TaOIHIIbI?

Aunl,
7. Kakoe yTBepkIieHHE SIBISETCS BEPHBIM?
3ajjava, npeacraBjJdcHHass HA PUCYHKE, HE UMECT PCLICHUS.
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8. UTO HE OTHOCUTCSI K OCHOBHBIM OTPAHUYEHUSIM 33/1a4 JTMHEHHOT0 NPOrpaMMHUPOBAHHUS?
HCKOMOe peleHHe ABJIsieTCsl HeOTPULATEJIbHON BeJIMYHHOIM.
9. Uto He sBIIAETCS KOOPAMHATON B METOJIE BETBEU U rpaHuIl?
HeJI0YMCIEHHAS KOOPAMHATA ¢ HAMMEHbIIMM WIH HAUO0OJIbIIMM UHIAEKCOM
10. Kakum BeIpakeHHEeM MOKET OBITh 3amucaHa 001as 3aa4a HeJTMHEHHOTO
MporpaMMHUpPOBaHUs?
Ja(x)—min, xe Q c R"
11. UTo He ABIAETCS YCIOBUEM 3aBEPILICHHS BETBICHUS B 3a/1a4ax LEJIOUYHCICHHOTO

JMHENHOr0 NPOrpaMMHUPOBAHUA?

pellieHUe HelleJ104HuCc/IeHHoe.

12. UYTO U3 NEPEYNCIIEHHOT0 HE OTHOCUTCSI K OCHOBHBIM BBIPA’KEHUSAM B IIOCTAHOBKE 33]a4
JUHENHOro MpOrpaMMUpPOBaHUA?

Jo(xX)—min,xe Q2 CcR”

13. Kakas Touka BBIyKJIOTO MHOKECTBA X HA3bIBACTCS KpaHen?
TOYKa, KOTOPasi He MOKeT ObITh BbIPA’KeHA B BH/E BBIYKJI0il KOMOMHALIIMHU APYTHX TOYEK.
14. Kaxkoe ycnoBue Hanaraercs Ha BBOIUMYIO B 0a3UC IEPEMEHHYIO TIPH MEPEX0JIe OT
OJTHOTO 0a3MCHOTO PELICHUs K Apyromy?

A =maxA,
15. Kak Ha3pIBalOT NepeMEHHBIE, BXOASAIINE TOJIBKO B OJHO U3 YPABHEHUM CUCTEMBI C
koad¢unmenTamu 1, a Bo Bce ocTanbHble ¢ Koddduurentamu paBHbIMEU 07
0a3MCHBIMH.
16. ITpu xakoM ycioBuu 6a3uCHOE pellleHUE Ha3bIBACTCS JOIYCTUMBIM?
x. 20

Tema 5. Pemenne onTHMHM3AaIMOHHBIX 3224, ONTHMAJIbHO pacnpeeJeHHs] BbIYUCIUTETbHBIX
pecypcoB B BM.

3aganus:

OgnazneTs ciocobaMu pereHus: NPUKIAHbIX 337a4 ONTUMU3ALINH.

Pemute TUIIOBBIE 33/1a4M VIS 3aKpeIUIeHUs 1 (POPMHUPOBAHUS 3HAHUM, YMEHH, HABBIKOB.
Yka3aHusi 10 BBINOJHEHHIO 3a/IaHUI:

Pemenue 3anaq us:

[5 ocH. uT]: 2.5, 2.7; 3a1aHKEe IO METOIMYECKOMY ITOCOOMIO, UHIUBUAYaIbHbIE KAPTOUKU
KoHnTpoJibHBIE BONIPOCHI:

1. Yrto 0b603HayaeTcs BhIpaKEHUEM B 3aJ]a4yax O PACIpPEAETICHUH CPEACTB, PEIIAEMbIX METOJaMHU
JUHAMUYECKOT0 MPOrpaMMUpPOBaHUs?

YCJI0BHasi ONTUMAJIbHASA NPUObLIb.

2. Yto nenecoobpa3HO NPUMEHSTh B KaUeCTBE KPUTEPUs ONITUMAIIBHOCTH B 3a/1a4€ ONTUMH3AINN
MapaMeTpoB MEPEKITIYATEIbHBIX JIEKTPOHHBIX CXeM?

KpUTepHii MUHUMAJIBHOIO 3anaca padoTocnocoOHOCTH.

3. Ilpu KakoM yCIIOBUH KJIETKH MAaTPHUIIbl IEPEBO30K HA3bIBAIOTCS Oa3UCHBIMU?

X,;>0
4. YemMy 10JIKHO OBITH PaBHO oOIIee YMCIIO 0a3UCHBIX KJIETOK B MaTpuie?
m+n-1

5. UeMy 0JKHO OBITH PaBHO KOHEYHOE COCTOSIHUE MPOLiecca paclpeieeHus B 3a1a4ax
pacnpezeseHus cpeacTs?

0

6. Uro o603HavaeT mapamerp Q B BhIpaKEHHH ONTUMAJILHOTO PEeKUMa MIPOBEACHUs npouecca ?
(pyHxkuuonaJ.
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7. YTo MCHONB3yeTCsl B KAYECTBE KPUTEPHSI ONTUMAIBHOCTH?

B3BelIICHHbIH METOJ HAMMEHbIINX KBA/IPAaTOB.

8. KakuM BBIpaKEHUEM OIPENEISAETCS POCT LEMU B CXEME MOJIEIN KUHETUKH MTOJIMMEPU3aLlHOHHOTO
mpoiiecca?

B+ MLP”M.
9. Kakoe TOX/1ecTBO CpaBeUIMBO JJIs KaKA0W Oa3UCHON KIIETKU IPU PEILIEHUU TPAHCIIOPTHOU
3aJa41 METOJO0M IMOTEHIIHATIOB?

o, +B;=c;

10. Yro sBAsieTCA KpUTEpUEM ONTUMAIBHOCTH B 3a7[a4ax O paclpeeICHHH CPECTB, PEeIIaeMbIX
MEeTOAaMH JUHAMUYECKOTO TPOrpaMMUPOBaHUSs?
MaKCHMAJILHOE 3HaUYeHune Z.

11. YTo He uconb3yeTcs B KAUeCTBE JAHHBIX MPH IMapaMeTPUICCKON UICHTH(PUKAIIUH ITpoIiecca
MOJIMMEpU3aIuu ?
KOHIIEHTPAIUsi AKTUBHBIX IIEHTPOB.

12. Ot yero He 3aBUCUT HAYAJIbHBIN TJIaH NEPEBO30K, MOIYyYaeMblii METOIOM CEBEpPO-3aMaJHoro yria?
OT CTOMMOCTH.

13. IIpu KakOM yCJIOBHH JIJIs OTHOCUTEIBHBIX OIEHOK CYMTACTCS PEIICHHON TPaHCTIOPTHAs 3a/1a4da’?

A,, 20

9.2 MeToauuecKkue PEKOMEHIANIMHA 110 NIOATOTOBKE MUCHbMECHHBIX paﬁoT

Tpeobosanun Kk no02omoeKe u co0epHcanuI0 RUCbMEHHbIX pabom (peghepama, 0oknaoa):

1. CooTBeTcTBHUE COJEPKAHUSI TEME U TUIaHy paOOTHI.

2. Tlomnota ¥ riryOuHA PACKPHITHS OCHOBHBIX MMOHATUH MPOOIJIEMBI.

3. JocrarouHocTh (aKTOB, MO3BOJIAIOIIMX MPOUJUTIOCTPUPOBATH AKTyallbHOCTh  H30paHHON
po0JIeMBl, CIIOCOOBI €€ perIeHusI.

4. Pabota c nmuTepaTypoi, cHCTeMaTH3alus U CTPYKTypUPOBaHUE MaTepuasa.

5. O6o01ieHue 1 COMOCTABICHNE PA3IMUHBIX TOUEK 3PEHUS IO PACCMATPUBAEMOMY BOTIPOCY.

6. Hanuune u 4eTKOCTh BBIBOJIOB, PE3IOME.

[Ipu odopmieHHH OTYETa MO MPAKTHUYECKUM 3aHATHAM HEOOXOAMMO CIEelIOBaTh YKa3aHUSAM II0
BBITTOJIHEHHIO 33/IaHUH ¥ X0y pabOThI M MOATOTOBUTH KPaTKHE MMChbMEHHBIE OTBETHI HA KOHTPOJIbHBIE
Bonpockl. CTyIEHT JJOJKEH OBITh TOTOB K YCTHOM C/1ade OTBETOB HA BOIIPOCHI.

OO6mme TpeOboBaHMs K COACPKaHUIO U OPOPMIIEHHIO KYPCOBBIX pabOT coaepkaTcs B «MeToauIecKux
PEKOMEHJALUAX 10 MOATOTOBKE U O(OPMIIEHUIO KYpCOBOW paboThD» (O(pUIMaNbHBINA CallT Kadeapsl
@®IIM UUHTE PITY).

Ha noxuaz mo 3amure KypcoBoil pabOThl MOXKET OTBOAUTHCS 110 10 MUHYT.
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[Ipunoxxenue 1. AHHOTaLUA
paboueil mporpaMMsbl AUCLUIIIIHHBL

AHHOTALIMSA PABOYEH NPOT'PAMMBI JIJUCHUILJIAHBI

Jucuumnrbaa «MeTosibl ONTUMHU3ALMM» peanu3yercss Ha (axkyiabTere MH(OOPMAIMOHHBIX CHUCTEM H
Oe3omacHocTH Kadenpoi GpyHAaMeHTaIbHON U MPUKIAAHON MaTEMAaTHUKH.

Llesnb AMCHUIUIMHBL COPMHUPOBATH Y CTYJEHTOB METOJIOJIOTUUYECKUE OCHOBBI CUCTEMHOTO aHaIM3a U
MCTOAOB PCHICHUA OINTHUMU3AIMMOHHBIX 3aJad Ipu 000CHOBaHHHU U IMPUHATHUHU OpPTraHU3aAlMOHHO-
TEXHUYECKUX PEIICHUH.

3anaun:

- 03HAKOMWThH CTYAEHTOB C MPOLIECCOM pPa3pabOTKHM METONOB ONTHMHU3ALMHU JUIsI OOOCHOBAaHUS U
NPUHATHUS pELIEeHUN Mo 3amuTe WH(OPMAallMK; OLEHKAa JOCTOMHCTB M HEJOCTAaTKOB METO/OB
ONTUMH3AIMH, BO3SMOXKHOCTH UX peaju3aluy npu nomouu 9BM;

- C(bOpMI/IpOBaTI) OCHOBBI MAaT€MaTHYCCKOI'O armapara id pealin3dali METOAOB OINTUMHU3AILIUHU U
CHCTEMHOI'0 aHaJIN3a C BBIXOJIOM Ha NMPHUHSATHE PEIICHUI B YCIOBHUIX HEONPEAECICHHOCTH U PUCKA;

- HAy4YUTH IMOHMUMAThb JABUKCHHC PIH(i)OpMaHI/IOHHI)IX INIOTOKOB B CBA3HM C PCIICHHUEM CIICAYIOIINX
ONTHMHU3AIIMOHHBIX 3a/1a4:

o pacrpeiesieHus BBIYUCIUTENBHBIX TTOTOKOB MHOTOMPOIIECCOPHBIX DBM;

o CUHTE3a UCKYCCTBEHHBIX HEHPOHHBIX CHCTEM;

o pacnpeneneHus pecypcoB B CiIydasiX BBICOKOH Pa3MEPHOCTH;

o o0OecrieueHHs BBICOKOTO YpPOBHS HAAEKHOCTHM H  0Oe30macHOCTH  (PyHKIMOHUPOBAHUS

MH(POPMALIMOHHBIX CHCTEM.
JucnurminHa HanpaBiieHa Ha (popMHUpOBaHHE CIIETYIOIMX KOMICTESHIIN:
OIIK-2. CmocobeH 000CHOBaHHO BBIOMpATh, JOpadaTbIBaTh H TNPUMEHATH [UIS  PEIICHUS
UCCIIEOBATENbCKUX M TPOCKTHBIX 33/lad MaTeMaTHYECKHE METOJIbl W MOJEIH, OCYIIECTBIATh
MIPOBEPKY AJCKBAaTHOCTH MOJIEJIEH, aHAIM3UPOBATh PE3yJbTaThl, OLIEHUBATh HAJEKHOCTh U Ka4yeCTBO
(YHKIIMOHUPOBAHHS CHCTEM.

B pesynbrare 0OCBOCHUS TUCIUILTMHBI 00YYarONIUICS JOKEH:
3namu: HBOJIOLMIO CUCTEMHBIX IMPEICTABICHHUI; OCHOBHBIE MOHATHUS M ONpPEIENICHHS; COAEepKaHue U
CYIIHOCTh MAaTE€MAaTUYECKHX METOJOB ONTHUMH3AIMH, METOABI BHIOOpA M TNPHUHATHS PEIICHHHA Kak
3aBepUIAIONIeH CTaJWU CUCTEMHOTO IpOXOJa K IPOSKTHPOBAHMIO, CO3JaHUIO U OSKCIUTyaTallluu
MH(POPMALMOHHBIX CHCTEM.
Ymems: 06001maTh ¥ aHAM3UPOBATH MH(OPMALINIO, POPMYITHPOBATH LIEIH U BHIOMPATh ONTHMAIbHBIC
NyTH WX JOCTH)XKEHHUsS; (HOPMYITUpPOBATH CYIIHOCTh KOHKPETHBIX METOAOJIOTUYECKHX MPUHIUIIOB
CHCTEMHOTO aHaJM3a, TNPHHATHS PEIICHHH M METOJIOB ONTHUMH3ALUM; IPUMEHATh OCHOBHBIC
M3yYeHHBIE METOJAbl ONTHMHU3ALMU B TIPOLIECCE TPHUHATHS ANbTEPHATUBHBIX PEIICHUH BO
MHOTOKPUTEPHAIBHBIX 3a/1a4aX C yY€TOM HEONPEAEICHHOCTH U PHCKA.
Brademw: mipencTaBIeHUEM O MEPCIIEKTUBAX Pa3BUTHA CUCTEMHOTO MPOX0Ja U METOAO0B ONTUMHU3AINH
BBIOOpA AIbTEPHATUBHBIX PELICHUIT; MPEICTaBICHUEM O BO3MOXHOCTSAX NMpuMeHeHus DBM ¢ nensio
peanu3al METOJ0B ONTHMHU3AIMH, COCTABJISIONIMX OCHOBY MEPCIEKTUBHBIX HH(OPMAIIMOHHBIX
cucTeM 0€30MacHOCTH, PYHKIIMOHUPYIOIIUX B PEKUME PEATbHOTO BPEMEHH.

[To mucrumuinHe MpeIyCcMOTpPEeHa MPOMEXYTOUHas aTTecTalus B (popMe OLEHKH KypCcOBOM paboThl,
HK3aMEHa.
OO61ast TpyA0EMKOCTh OCBOEHUS TUCHUTUIMHBI COCTABIISET 6 3a4ETHBIX EMHHUII.
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JIUCT UBMEHEHHU!

Ipunoowcenue 2

No | Texkcr akTyanuzanuu uinu npuiaraeMbii Kk PIT/] nokyMmeHT,
coJiepKalui H3MEHESHHUS

Hata

Ne
MIPOTOKOJIA

' Ons ON BO maructpatypbl MamMmeHeHus Tonbko 3a 2020 r.



