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1. MosicuuTEeNLHAA 3aNIHCKA
1.1. Heapb u 320294 AUCHUILIHHBI

Lenb MUCHUIUTMHBL: COPMHUPOBATH Y CTYICHTOB METOOJOTHYCCKHE OCHOBBI CUCTEMHOI'O aHAIM3a H
METOJIOB PEIICHUS ONTHMH3AIIMOHHBIX 33/ad TpU OOOCHOBAHMHM W TPUHSATUU OPTaHHU3AIMOHHO-
TEXHUYCCKHUX PEIICHHH.

3amauy JUCLUILIMHEI:

- 03HAKOMHUTBH CTYJCHTOB C IPOLIECCOM pa3pabOTKH METOJOB ONTHMH3ALMU i OOOCHOBAHHS WU
NPUHATHS PEIICHUH 1Mo 3amuTe WH(pOpMamMu; OIEHKA JOCTOMHCTB M HEJOCTAaTKOB METO/OB
ONTHMH3AIIMH, BO3MOXKHOCTH HX peaM3aliiy npu nmomoinu IBM;

- chopMHupoBaTH OCHOBBI MaTEMATHYECKOTO ammapara i peau3allid METOJOB ONTHUMH3AINH U
CHUCTEMHOTI'0 aHaJIh3a C BBIXOJOM Ha MPUHATHE PEIICHUN B YCIOBUSIX HEONPEICIICHHOCTH U PHCKa;

- Hay4YuTh MOHUMATh JBUKCHHEC WH(MOPMAIMOHHBIX MOTOKOB B CBSI3U C PEHICHUEM CIICIYIOIINX

OIITUMU3AlIMOHHBIX 3aJa4:

L4 pacnpeacIiCHHUA BbIYUCIUTCIIBHBIX ITIOTOKOB MHOT'OIIPOICCCOPHBIX QBM,

L4 CHUHTE3a UCKYCCTBCHHBIX HeﬁpOHHBIX CHUCTEM,

° pacipenciceHust peCypCoB B ClIydadax BBICOKOH PasMCPHOCTH,;

° oOecrieyeHnss  BBICOKOI'O YPOBHA  HAACKHOCTH U 0e30macHOCTH q)YHKI_II/IOHI/IpOBaHI/IFI

PIH(bOpMaI_II/IOHHLIX CHCTCM.

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 10 JUCHHUIIIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIN I

Komnerenuus NuaukaTopbl Pe3yabTaTbl 00y4yeHus
(xomm KOMIIeTeHIIU I
HauMEHOBaHUE) (xon u
HaNMCHOBAHHE)
OIIK-2. Criocoben OIIK-2.1. 3Hamyb: HBONIOLUI0 CHUCTEMHBIX MPEACTABICHUNA; OCHOBHBIC
000CHOBAHHO Ormpenenser u TIOHSITHUS U OTIPECIICHUS.
BEIOMPATH, aHaU3UpyeT Ymems: 0000maTh W  aHaNM3UPOBaTh  HMH(MOPMAIIHIO,
nopabaTeiBaTh U CYIIIECTBEHHBIE (dbopMynupoBaTh IENM W BHIOWpATh ONTUMAIbHBIE WYTH WX
MIPUMEHSATH 15 3JIEMEHTHI JIOCTYDKCHHSL.
perieHus MHGOPMAITUOHHBIX | Bradems: TIPEACTaBICHUEM O MEPCIIEKTUBAX PA3BUTHS METOI0B
HCCIIEIOBATENILCKUX | CUCTEM ONTHMHU3AIMU BBIOOPA alIbTEPHATHUBHBIX PEIICHUH.
U MpOEKTHBIX 3af1au | OIIK-2.2. 3namy: comepKaHUE M CYUIHOCTb MATEMAaTHYECKUX METO/I0OB
MaTeMaTHYeCKHue OcymiecTBisieT ONTHMHU3ALMK; METOJAbI BbIOOpPA M MPHHATUSA pEIICHUH Kak
METOJIBl 1 MOJCIIH, ITOMCK U 3aBEpIIAONICH CTaIlUd CUCTEMHOTO MPOXOja K IMPOSKTUPOBAHUIO,
OCYIIIECTBIISTH MIPUMEHSIET CO3aHHIO U IKCIUTyaTallii HH(POPMAIIMOHHBIX CUCTEM.
MIPOBEPKY MpOrpaMMHOe Ymemn: (hopmynupoBaTh CYIITHOCTh KOHKPETHBIX
aJIeKBaTHOCTH oOecrieueHue Il | METOAOJIOIMUYSCKUX TPUHIUIIOB, NMPUHATHS PEIICHHH W METOJIOB
MOJIETICH, MPOBEICHHUS ONTHMHU3AINN; TPUMEHATh OCHOBHBIE H3YYEHHBIE  METOBI
aHAIIM3UPOBATH BEIYHCIIUTEIBHBIX | ONTUMHU3AIMH B TPOIECCE MPHUHATUS albTEPHATUBHBIX PEIICHUIH
pe3yIabTaTHl, IKCIIEPUMEHTOB BO MHOTOKPHUTEPUATBHBIX 33Ja4ax ¢ y4€TOM HEOMPEICICHHOCTH U
OIICHHUBATh pucKa.
HaJEXXHOCTh U Braoemyw: npencraBieHreM 0 BO3MOKHOCTSX nmpuMeHeHuss 9BM ¢
Ka4eCcTBO [IEIBI0 PeTH3AITUN METOJI0B ONITUMHU3AIINH, COCTABJISIFOIITIX
(YHKITMOHUPOBAHUS OCHOBY I€PCIIEKTHUBHBIX HH(POPMAIIMOHHBIX CHCTEM 0€30I1aCHOCTH,
CHCTEM (YHKIIMOHUPYIOIINX B PEXKHME PEATbHOTO BPEMEHH.

1.3. MecTo iucuMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHB. «MeToapl ONTUMHU3AIMM» OTHOCUTCSA K o0s13aTeNnbHOM YacTH OJioKa JAUCHUILIINH

y4eOHOro IJjiaHa.
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Jlisi OCBOEHUS AMCLUIUIMHBI HEOOXOAMMBI 3HAaHUs, YMEHUS U BIAJEHUS, CHOPMHUPOBAHHBIE B XOJ€
U3YUYEHHS CIEAYIOUMX IUCHUILIHH: «/luddepenimanbaple ypaBHEeHUS», «UMCICHHBIE METOMBI,
«Teopus ynpaBieHUs».

B pe3ynbpTare 0CBOCHHSI TUCIHUILIMHBI ()OPMHUPYIOTCS 3HAHUS, YMEHHS U BIIA/ICHUS, HEOOXOUMBIC JIJIs
U3Y4YCHHs CIEQYIOIIUX IUCLHMIUIMH W IPOXOXKICHUS MpakTuk: «MaTemaTudeckas TEOpHs HUIp»,
«MeToapl IpUHATHS pelIeHnit», «MaTemMaTnyeckoe MoJenupoBaHue», YueOnas nmpakruka (Haydno-
ucciefoBaTenbckas pabora  (MOMyd4eHHE TEPBUYHBIX HABBIKOB  HAyYHO-HCCIIEA0BATEIbCKOM
JESTEILHOCTH)).

2. CTpyKTypa AUCHMILINHBI
OO01mmast Tpy10eMKOCTh JUCIUTIINHBI COCTaBISET 6 3.€., 216 akageMHIeCKHUX 9acoB.
CTpyKTypa AMCUUILINHBI AJ15 04HOH (popMBbI 00yUeHHs
O0beM IUCHUIUIMHBI B (OpME KOHTAaKTHOM paboThl 0OydYaloOImUXCS C MeJaroruyecKuMu

paboTHHKaMu W (WIM) JHMIAMHU, TIPUBJICKAEMBIMH K peau3alii 00pa3oBaTEeIbHON MPOrpaMMBbI Ha
UHBIX YCIOBUSIX, IPH TPOBEACHUHN YUEOHBIX 3aHATHI:

Cemectp | Tumn yueOHBIX 3aHATUI KonunuectBo
4acoB
6 Jlexun 24
6 [IpakTuueckue 3aHATHS 40
Bcero: 64

O0beM TUCIUIUIMHBI B (DOPME CaMOCTOATEILHON Pab0Thl 00yYaromuxcs cocTapiseT 132
aKaJeMHYECKHUX 9acoB, B T.4. KypcoBas padora 20 Jacos.

3. Coaep:xaHue TUCHUILIUHBI

TEMA 1. CHCTEMHBIN AHAJIN3, PA3BUTUE CUCTEMHBIX IIPEJCTABJIEHA
OmnpeneneHys U OCHOBBI CUCTEMHOT'O aHallM3a, MECTO €ro B sy HamlpaBieHUH, 00ecrneunBaromnx
YIpaBIE€HUE CIOKHBIMU CUCTEMAMMU: TEOpUS NMPUHATHUS PELICHUH, MCCIIEJOBaHUE OINepaluii, Teopus
CHCTEM, TEOpHUsl UT'P, CUCTEMOTEXHUKA, CUCTEMbl MaCCOBOI0 OOCITY)KMBAaHUS, MOJICIINPOBAHUS CUCTEM.
[Ipumepsl M MecTO 3ajady ONTUMHU3ALMK B NPUKIAIHBIX 3aJadaX B paclpeiesieHUd pPeCypcoB,
JIOTUCTHKU U T.II.; 3HAKOMCTBO C METOJIOM IIOCJIEIOBATENbHBIX TPEAIOYTEHU.

OcHOBHbIE TOHSTHS CHCTEMHOIO aHajlu3a: 3JIEMEHTHl CUCTEMbl CBS3HM, OOpaTHas CBs3b, CHCTEMA,
Oonblias cUCTEMa, HMepapxHs B CHCTeMaX, JEKOMIIO3ULUS CHCTEMBI, MAaTPOUIHBIE CTPYKTYpBHI.
[TonsiTue cnoxuoctu cuctemsl o Konmoroposy.

IlocTpoeHne kiacca SKCTpEMAJIBHBIX 3aJad B CHCTEMHOM aHAIM3€, JOMYCKAIOLIUX MAaTPOUIHBIN
MOJIXO0JT ¥ pa3peIIMMbIX METO/IOM MOCIIEI0BATENbHBIX TPEANOYTEHUH.

HcTopus CTaHOBIEHUS U Pa3BUTUS CUCTEMHOIO aHAJIN3A.

TEMA 2. MATEMATHYECKHE METO/IbI OITUMU3ALINNU: UCXOJHBIE ITIOHATHUSA
U OITPEJAEJIEHUSA

OCHOBHBIE CBEJICHHS U3 TEOPUU MHOXKECTB, rpa)oB, MATPOUIHBIX CTPYKTYp M 3aJau IeTOYNCICHHON
ONTUMU3ALINH.

KomOuHaTOpHbIE OCHOBBI CHCTEMHOI'O aHAIM3a U METOJIOB ONTHMHU3AIIMH: COYETAHUs, IEPECTAaHOBKH,
YIOPAAOYEHHOCTD, Pa3MEIEHUS, PACIIPEACIICHUS.

bunoMm HproTOHA ¥ OCHOBHBIE CIIECTBHUS, BBITEKAIOLHE U3 HETO.

MeTo peKyppeHTHBIX COOTHOILIEHHH, MeTo1 U uncia PuboHayuu.



3amaua oOecrnieyeHHs HAACKHOCTH CHUCTEMBl 3alllUThl WHOOpPMAIMM METOJOM ONTHUMAaJIbHOTO
pe3epBUPOBaHUS OTKA3aBIINX AJIEMEHTOB. 3a/1a4a 3alIUThl HHPOPMAIUH B CIIOKHOUW CHCTEME.
IeneBas pyHKIMS B ONTUMHU3AIMOHHON 3a/1a4€ C YCIOKHEHHBIM COCTABOM paclpeie/ICHUs PECYPCOB.

TEMA 3. METO/IbI BE3YCJOBHOM ONITUMM3ALIMA ®YHKIIAN MHOTUX
IHHEPEMEHHBIX

IlocTpoenne kiacca 3JIEMEHTapHBIX 3a7ad, JOIYCKAIOIIUX MAaTPOUIHBIA IOAXOA U pa3pelIUMBIX
METOJOM I1OCJIE0BATEIbHBIX PEAIIOYTCHUMN.

[Tpumep nmpakTUyeckoi 3a1a4u 6€3yCcI0BHOM MUHMMH3ALUHU (METO] HAMMEHbIIUX KBaJPaTOB).
Bbimykiple MHOXKECTBA W BBINYKIbIE (YHKLIMHU: CBOMCTBA BBINYKJIBIX (DYHKUIWH, BBITYKIbIE
kBagpaTtHble (QyHKUuU. [Ipsimble MeToasl O€3yCIOBHOM MMHUMU3ALMM: MHUHMMH3ALUSA 110
NPaBUIBHOMY CHMIUIEKCY, TOUCK TOYKM MHHMMyMa MO JeQOPMHPYEMOMY CHMILIEKCY, METOJ
LIUKINYECKOrO0 IOKOOPAMHATHOIO CHajna, alroput™M Xyka-J[»kaBuca, METOJ CIIy4allHOTO IIOHMCKa,
METOJ COIPSDKEHHBIX HampaBiieHuil. MeTonbl 6e3yClIOBHOH MUHUMH3AIMA HA OCHOBE MPOU3BOJHOM
GyHKIMU: METOA TIpaJueHTHOro Chaja, METoJ HaucKkopedmero cmaaa, Meron Herorona,
KBa3MHbIOTOHOBCKHME METO/BI.

3anaua «o0ecrneueHre HaleKHOCTH 3a CYET ONTUMAJIBHOTO PE3EPBUPOBAHUS OTKA3aBILIMX 3JIEMEHTOBY.
3amaya «3anmra HHPOPMALIUU B CUCTEMEY.

TEMA 4. YUCJIEHHBIE METO/IbI PEIIIEHUA 3AJIAY IUHEHHOT' O
IMPOI'PAMMMPOBAHUA

JluneiiHoe mporpaMMHpoBaHHME. 3ajJaud  HEJIMHEHHOro MNpPOrpaMMHUPOBAHHUS, CBOJUMBIE K
LIEJIOUYNCIIEHHOMY IPOrPaMMUPOBAaHUIO C HEJIMHEHHOM 1eneBol (¢QyHKuMed K JUHEHHOMY
IIPOrpaMMHUPOBAHHUIO: 3aJa4u JIPOOHO-ITMHEWHOTO IIPOrpaMMHUPOBaHMUS, KBaJIpaTUYHOE
[IPOrpaMMUPOBaHUE.

TEMA 5. YUCJIEHHBIE METO/IbI PELLIEHUS 3AJIAY HEJIMHETHOT' O
INPOI'PAMMMPOBAHUA

MeTopl BO3MOKHBIX HANpaBlIEHUN: Cilydail TUHEHHBIX U HEJIWHEHHBIX OrpaHuuYeHuil. ['pajveHTHbIe
METO/bI: METOJI TPOEKIIMH, METO/ YCIOBHOTO rpagreHTa. MeToabl Mocae0BaTeIbHON 0e3yCI0BHOM
ONTUMHU3AINH, METOIBI IITPAGHBIX U OaphEePHBIX (YHKITUH.

TEMA 6. METO/bI PEIIEHUS TUCKPETHBIX 3AJTAY OIITUMM3AILIA

[TocTaHOBKAa ONTHMM3AMOHHON 3aJa4d IPOEKTUPOBAHUS NCKYCCTBEHHOW HEMpOHHOM ceTH. LleneBas
(GyHKIUS B ONITUMU3AIMOHHON 33a/]a4e C YCIOKHEHHBIM COCTaBOM pacIipe/iesieMoro pecypca.
[Tpumepsl MaTEMAaTHYECKUX MOJENICH AUCKPETHBIX 3a7ad onTUMU3auuu. Merton orcedeHus. MeTo bl
BETBEW M TrpaHUl. [[HCKpeTHOE IMHAMUYECKOE NPOrpaMMHMpPOBAHME: MOCTAaHOBKAa MHOIOIIArOBOM
3a7a4¥ ONTUMHU3ALNH, IPUHIUIT ONTUMAJIBHOCTH, METOJ bennmana.

TEMA 7. OITUMU3AIIA B BECKOHEYHOMEPHBIX ITIPOCTPAHCTBAX

banaxoBel M TUIBOEPTOBBI MPOCTPAHCTBA (PYHKLUMH: JHMHEHHBbIE (DYHKIMOHAIBHBIE MPOCTPAHCTBA,
HOPMHUPOBAHHBIE W MaTeMaTHYECKHE IMPOCTPAHCTBA, OaHAXOBbl M TUJIHOEPTOBBI IMPOCTPAHCTBA.
OcHoBHbIE CBefieHHs O (yHKIMOHAJaX B OaHAaXOBBIX MPOCTPAHCTBAX, BBIMYKIIbIE (YHKIMOHAIBI.
HeoOxonuMble M J0CTaTOYHOE YCJIOBHS MHUHUMYMa (YHKIMOHala: 3ajJada MHHMMM3AIUM B
0aHaXxOBOM NPOCTPAHCTBE. Y CiIoBUE MUHUMYMa Tuddepenimpyemoro ¢pyHkunonana. Teopema Kyna-
Taxkepa. [TpubnrxkeHHbIe METOABI MUHUMH3AIMK (YHKIIMOHAJIOB IPU HAJIMYUK OTPaHUYEHUI: METO]T
MPOEKIUH TpaJUeHTa, METoJ MTpa(HbIX (YHKIMOHAIOB, METOJ| YCJIOBHOIO TpajueHTa. MeTtojq
I'PaJIlEHTHOrO Claja, METO, HaHCKOPEWIIEro crajia, MeTO/ CONPSKEHHOTO IPaJUEHTA.

TEMA 8. MATPOUJIBI B IUCKPETHOM ONITUMU3AIINN
Bompocsl  cyliecTBOBaHUS JIOKQJIBHOIO MHMHMMYMA, METOJ M aIrOpUTM IIOCJIEJOBATEIbHBIX
MIPEATIOYTEHU M.
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MHorokputepuagbHas 3ajlada ONTUMH3alUW: MeToa aHanmusza wuepapxuii (merox T.JI.Caartm),
TEOPETUKO-AHAIUTUYECKHUE MPEANOCHIIKH, CYIIIHOCTh METO/A, AJITOPUTM €r0 pean3aluu.

4. O0pa3oBaTte/ibHbIE TEXHOJIOTUH

I[HSI IMPOBCACHUA 3auAMULL JEeKYUOHHO20 muna 110 JUCHUIINIMHC ITPUMCHAIOTCA TaAKUC 06p330BaT€JIbHBIe
TEXHOJIOTHH KaK JICKIUA-BU3YyaInU3alus ¢ IpUMCHCHUEM cnaﬁn—npoeKTopa, HCKHI/IH—6GCCI[3.

I[HSI IMPOBCACHUA nNpakmu4decKux 3ausmutl HCIIOJIB3YIKOTCA TaKUC 06pa3OBaTeHBHBI€ TCXHOJIOTHMH KakK
PEIICHUE TUIIOBBIX 3a1a4 JJI 3aKPCIIJICHUA U (bOpMI/IpOBaHI/IH 3HaHHfI, YMCHHﬁ, HaBBIKOB.

B paMKax CaMOCMOSIMenbHOU pa6ombl CTYACHTOB IIPOBOAUTCA KOHCYJIBTHPOBAHUC U IIPOBCPKA
JOMalIHuX 3aﬂaHHI>'I IMOCpECACTBOM BHeKTpOHHOfI IIOYTHI.

B nmepuon BpeMEHHOro MPHOCTAHOBIECHUS TOCEHICHHS] OOYYarOIIMMHCS TOMEIICHUH U
tepputopuu PI'TY mist opranusanuu yaeOHOTO mpoliecca ¢ MPUMEHEHHEM 3JICKTPOHHOTO 00yUeHUs U
JUCTAHIIMOHHBIX ~ O0pa30BaTeIbHBIX TEXHOJOTUH MOTYT OBITh HCIIOJIB30BAHbl  CIIEAYIOIINE
00pa3oBaTeNbHbIC TEXHOIOTHH:

— BUJICO-JICKIINH;

— OHJIAH-JIEKIIUU B PEKHUME PEATBHOTO BPEMEHHU;

— DIIEKTPOHHBIE Y4EOHUKH, YUeOHbIE TOCOOUS, HAYYHbIC U3/IaHUS B AJIEKTPOHHOM BHJIE U JIOCTYII
K MHBIM 3JICKTPOHHBIM 00pa30BaTeIbHBIM PECypCaM;

— CUCTEMBI JIJIs1 SJIEKTPOHHOI'O TECTUPOBAHUS;

— KOHCYJIbTAIIMU C UCIIOJIb30BAHUEM TEIEKOMMYHHUKAIMOHHBIX CPEJICTB.

5. OneHka JIAHMPYeMbIX Pe3yJbTATOB 00y4eHHUs

5.1 CucreMa oneHMBaHUA

dopma KOHTPOJIS Makc. KOJIH4eCcTBO 0aJJI0B

3a ogny padory |Bcero

Tekynuii KOHTPOIIb:

— pacuetHo-rpaduueckue padotsl (PI'P) NeNe 1,2 (Temsr 3,5) 15 Gamnos 30 6amioB
— TeCTHpOBaHueE (TeMa 8) 30 6ayioB 30 6aioB
[IpomexyTouHas arrecTanus - 3K3aMeH 40 6annoB
(9K3aMeH 1o OuieTam)

HToro 3a cemecTp 100 6amioB

Ilosry4eHHBI COBOKYIIHBIN pe3ylbTaT KOHBEPTUPYETCS B TPAJAULIMOHHYIO IIKAIY OLIEHOK U B
1iKanty oueHok EBponelickoil cucreMsl neperoca u HakoreHus kpeautos (European Credit Transfer
System; nanee — ECTS) B COOTBETCTBUM C TaOJIULICH:

[Txama
100-6amnpHas mkana | TpaguuHoOHHAs IIKajla ECTS
95 -100 A
3304 OTJINYHO B
68 — 82 XOPOIIIO 3a4TE€HO C
56 — 67 D
50_55 YIIOBJIETBOPUTEIILHO E
20-49 FX
0-19 HEYJIOBJIIETBOPUTEILHO HE 3a4TEHO E
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5.2 Kpurepuu BbICTaBJIEHHUA OIEHKH MO TUCHUIINHE

Banasl/ | Ouenka no Kpurtepnu oneHKH pe3yabTaTOB 00y4eHUs MO AUCHUILIHHE

HIxkana | gucHUIIAHE
ECTS

100-83/ OTJIMYHO BricTaBnsiercs oby4daromeMycsi, €Ciii OH TITy00KO U MPOYHO YCBOUI TEOPETUUECKUH U
AB IPAKTUYECKUH MaTepHall, MOXET MPOJIEMOHCTPHPOBATH 3TO Ha 3aHATHAX U B X011
MIPOMEXYTOUHOM aTTeCTallUH.

OO0ydaroniuiicsi HCUSPITBIBAIONIE U JIOTHIECKH CTPOHHO M3IaraeT ydeOHBI MaTepua,
YMEET YBA3BIBATH TEOPUIO C IPAKTUKOM, CIIPABIISIETCS C PELICHUEM 3aa4
npo¢eCcCHOHANBHOM HAIPABICHHOCTH BRICOKOTO YPOBHS CIO0XHOCTH, IIPABUIIEHO
000CHOBBIBACT MIPUHSATHIC PEIICHUS.

CB00OIHO OpHEHTHPYETCS B yUeOHOM 1 IPOo(ecCHOHANBHON TUTepaType.

Or1eHKa 1o AUCIMIUIMHE BBICTABISIFOTCS 00yYaronieMycs ¢ y4€TOM pe3yIbTaToB
TEKyLIeH U IPOMEXKYTOUHOM aTTECTALIMH.

KomnereHuuny, 3aKperui€HHbIe 32 JUCHUILTHHON, COPMUPOBAHBI HA YPOBHE —
«BBICOKHI».

82-68/ XOPOIIIO BricTaBisiercst o0ydaroleMycsi, €Clii OH 3HaeT TEOPEeTUUECKUIl U IpaKTHUeCKUit

C MaTrepua, FPaMOTHO U IO CYILECTBY U3JIaracT €ro Ha 3aHATUIX U B XOZE
MMPOMEIKYTOYHOUN aTTECCTALINU, HC AOIMYCKas CYIECTBEHHbBIX HCTOYHOCTCH.
OOy4atontuiics: IPaBIIIBHO MIPUMEHICT TEOPETUICCKUE TIOJ0KESHUS TIPH PEIICHUN
MPaKTUIECKUX 3a]1a9 IPO(PEeCCHOHANEHON HAPaBICHHOCTH Pa3HOTO YPOBHS
CIIO)KHOCTH, BIIaJIeeT HEOOXOANMBIMH JIJIS STOTO HABBIKAMH U MPUEMaMH.
JlocTaTo4HO XOPOIIO OPUEHTHPYETCA B yueOHOM U MpohecCHOHaTBHOH IUTEpaType.
OreHKa Mo JUCHUTUINHE BBICTABIIOTCS 00yJaromeMycs ¢ YI6TOM pe3yIbTaToB
TEKyLIeH U IPOMEXYTOUHOM aTTECTALIMHU.

KommnereHnuu, 3akperuiéHHbIC 3a TUCIMIUTMHOM, COPMHUPOBAHBI HA YPOBHE —
«XOpOILUI».

67-50/ YIOBJIETBO- BricTaBisieTcst 00y4aromeMycsi, eCJid OH 3HaeT Ha 0a30BOM YPOBHE TEOPSTHICCKUN U
MpaKTHYECKUI MaTepuall, JOMyCKaeT OT/AeNIbHbIE OIIHMOKH ITPU €r0 M3JI0KEHHH Ha
3aHATHUAX U B X0/I€ HpOMC)KyTO‘IHOfI aTTCCTAlluH.

OO0y4aronuiicss UCTIBITHIBAET ONpeeIEHHbIE 3aTPYAHEHUS B IPUMEHEHUU
TEOPETHICCKUX TTOJIOKEHUH MTPH PEUICHUH MPAKTHUECKUX 3a7ad MpodeccHoHaIbpHON
HaIpaBJICHHOCTH CTAaHIAPTHOTO YPOBHS CIIOKHOCTH, BIaleeT HEOOXOIUMBIMH IS
9TOro 6a30BBHIMU HABBIKAMH U MPUEMAMHU.

JleMOHCTpHpYeT TOCTATOYHBII YPOBCHb 3HAHUS YY€OHOH TUTEPATyPHI IO JUCIUTUINHE.
Or1eHKa 1Mo JUCHUIUIMHE BBICTABIIOTCS 00yUYaIomeMycs ¢ YIETOM Pe3yiIbTaTOB
TEKyLIeH U NPOMEXKYTOUHOM aTTECTALIMH.

KommereHnuu, 3akperuiéHHbIC 3a TUCIUIUTHHON, COPMUPOBAHBI HA YPOBHE —
«J1OCTaTOYHBIII».

49-0/ HEY/I0BJIET- BricTaBnsiercs oby4aromemMycsi, €Clii OH He 3HaeT Ha 6a30BOM ypOBHE TEOPETUUECKUN
U TIPaKTHYECKUI MaTepHuall, TOMycKaeT TpyOble OMMOKH MPH ero U3JI0KEHUH Ha
3aHATHAX U B X0/I€ HpOMC)KyTO‘IHOfI aTTCCTAllUH.

OO0y4aronuiicss UCTIBITHIBAET CEPhE3HBIE 3aTPYTHEHUS B IPUMEHEHUH TEOPETUIECKHUX
MOJIOKCHUH TP PEIICHIH MPAaKTHIESCKUX 3329 IPO(PEeCCHOHANEHONW HAPaBICHHOCTH
CTaHJAPTHOTO YPOBHS CIOXXHOCTH, HE BIaJIceT HEOOXOIUMBIMH JUIS 3TOTO HABBIKAMH U
MIpUEMaMH.

JemoHCTpHpyeT (pparMeHTapHbIe 3HAHUS YUSOHOM TUTEPaTyPHl IO AUCITUILTHHE.
Or1eHKa M0 JUCIUIUINHE BBICTABIIOTCS 00yJaromeMycs C YI6TOM pe3yIbTaToB
TEKYLIeH U IPOMEXYTOUHOM aTTeCTalUH.

KommereHnny Ha ypoBHE «JOCTATOUHBIN», 3aKPEIUIEHHBIE 32 JUCIUIUIMHON, HE
c(OpMHUPOBAHEL.

D,E pUTENBHO

F,FX BOPUTEIBHO

5.3 OueHouHble cpeacTBa (MaTepuajibl) A TeKyllero KOHTPOJS YCIEeBAaeMOCTH,
NPOMEKYTOYHOM ATTEeCTANMHU 00y4aI0IUXCS MO0 JUCIUIITIHHE

Texkymmi KOHTPOJIb

Ilpumepnwie onpocwl/3a0anus 011 mecmupo8anus
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1. Uto 001iero B ONMpeACICHUH BBITYKIIOTO MHOYKECTBA M BBIMTYKJION (QYHKITHH?

a) Huuero, 310 abcomoTHO pa3Hble MaTeMaTUYEeCKHE TOHATHS.

0) OTO J1Be CTOPOHBI OJTHOTO U TOTO K€ MOHSTHS.

B) O0miee — 3T0 nuHeHas popma ¢ e€ reOMETPUIECKUM 00pa3oM — OTPE3KOM.

2. JIuneiiHast GyHKIUS SBJISICTCS M BBITYKJION M BOTHYTOM OJTHOBPEMEHHO. A BOT B CTPOT'OM JIH 3TO
cMmblcie?

a) /la, B ctporom, B 000X clTydasx.

6) OHOBPEMEHHO U B CTPOTOM U HE B CTPOT'OM CMBICIIE.

B) OIHOBPEMEHHO HE B CTPOTOM.

3. CrpaBeyIMBO JIM YTBEPXKACHUE: BBITYKJIOCTh U BOTHYTOCTb ONPEEIIAIOTCS TOJIBKO OTHOCUTEIBHO

BoimyKiIbIx Muoxkects M C E 9

a) OHO JI0’)KHO

0) YTBep)KIeHHE JIUIICHO CMBICTIA.

B) Jla, UCTUHHO.

4. MOXHO JI ONIPEIENINTh BBIIYKIOE MHOXKECTBO B TepMUHaX AU (epeHnanbHOro nCUnucieHus?
a) Henp3si.

0) Jla, MO>XXHO, €CITi BBECTH ITPOU3BOIHYIO 110 MHOKECTBY.

B) M0XXHO, U 3TO YK€ CIIEeIaHO.

5. BO3MOXHO 111 BBECTHU ONpEIeNIEHNE BRIMYKIOCTH (DYHKIIUU HAa OCHOBE MaTpPHUIL U UX
JeTepMUHAHTOB?

a) Henb3s.

0) [la, BO3MOXHO.

B) Bompoc nuien cMeicia.

6. DKBHBAJICHTHBI JIH CIIEAYIONINE YCIOBHUS BRITYyKIOCTH (QyHKIMH f(X) Ha Ey:

) Vx,x,€E , A+u=1 f(Ax +pux,) SAf(x)+ uf(x,);
2) Vx, x5, €E, X <x, (5, —x) f ()< f(x)-f(x);

a) /la, aGcomoTHO.

0) la, pu TOTIOTHUTEIHHBIX YCIOBHSIX.

B) Her.

7. DKBUBAICHTHO JIM yCIIoBUE BRIMYKIOCTH GyHKIUH f(X)|xm=( V f(x+As),s), KOTOpast MOHOTOHHO

BO3pacTaeT 1o A€ E, ipu mo0ObIx GUKCHPOBAHHBIX X U S, YCIOBHM 1) 1 2) u3 Borpoca 6 (31ech V -

orepaTop MPOU3BOJHOM 110 HAMIPABICHUIO A)?
a) la, SKBUBaJIEHTHO.

0) Her.

B) Jla, mpu onpeieeHHbIX YCIOBUSIX.

8. lomycTrMo 11 onpezieneHre BRITYKJIOCTH ABaXKAbl 1uddepenuupyemoit pynkun f(x) uepes
2

byakuuo @(A) = f(As+ ux), rae ZT(p >0, A+ u=1, onpeneneHHoit u3 BOpocos 6) u 7) ?
a) Her, 0e3oroBopoyHo.

0) Jla, >KBUBaJIEHTHO.

B) HeoOxoauMbl 1onoIHUTENbHBIE TaHHBIE O CBOMCTBaX QyHKIMHU f(X) ().

v 2 o v
9. MOHO JI yTBEpPIKIaTh, 4TO /s Beinykion GpyHkuuu f(x)ec”, Vxe E, co cBoeil maTpuIieit

Tecce H(x) = 0" f(x)0x” 1OIKHO GBITH BBIIOIHEHO yenosue Ax'H(x)Ax>07?
a) Jla, Bcerma.

0) Her, kareropu4eck.

B) ['eccuan 31ech He IpH YeM.

10. SIBasteTcs Jin BBIMYKJIBIM IIYCTOE€ MHOYKECTBO?

a) Her.

0) [la, 1o ompeeNIeH IO,
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B) Bompoc He koppekTeH.

11. SIBnsieTcs 1u BBIMYKIBIM MHO>KECTBO, COCTOSIEE U3 OJJHOM TOUKH?

a) [la, mo omnpenenaeHuro.

0) Her, aGcomoTHO.

B) Bonpoc nuien cMpicia.

12. SIBnsieTcs u BBITYKIBIM MHOKECTBO TOYEK, COCTABIISIOIIEE OTPE30K, BHITYKIIbIM?

a) Her.

0) Jla, eciu NCKITFOUNUTH KOHIIEBBIE OTPE3KH.

B) /la, OHO U BBIMTYKJIO€ U BOTHYTOE OJHOBPEMEHHO.

13. SIBnsieTcs i BBITYKIIBIM MHOXKECTBO TOUYEK IIEPECEUEHMSI IBYX BBIITYKJIBIX MHOKECTB?
a) Jla.

0) Her.

B) OHO CTaHOBUTCS BBHIMYKJIBIM M BOTHYTHIM OJTHOBPEMEHHO.

14. Kak npoBepuTh BBITYKIOCTh (pyHKIHIO f(X) Ha MHOXecTBe M=Ey4,

f()=x)+x;+x; +x; —10x,—10?

a) Tonbko uepes ['eccuan.

6) MoxHo u muddepeHunansHeIM criocoboM (depe3 matpuny ['ecce) u HenudepeHuanbHbIM.
B) HenuddepennmanpHpIM HUKAaK HEb3SI.

15. Kak uaentudunuponats (IpUBeCTH K KAHOHUYECKOMY BUY) KBaApaTU4UHYIO hopmy f(X)=xx,?
a) Hukak, nockonbKy 3a Hell He CTOMT HUKakas popMa.

0) JIuneiiHbIM peoOpa3oBaHUEM Y =X|+X2, Y2=X|-X2.

B) OpTOroHATBHBIM TIPe0OpazoBanueM y=x Hx.

16. CipaBeIMBO M YTBEPKJAEHHUE: 00 YCIOBUAX 1-TO U 2-TO NOPSAIKOB MOYKHO TOBOPHUTH MPU
OTCYTCTBUM OI'PAaHUYEHUN HA NEPEMEHHbIE, 10 KOTOPBIM OCYIIECTBISAETCS ONTUMHU3ALINS
mudepeHIraIbHBIM METOA0M?

a) Jla, ToJbKO Taxk.

0) Her.

B) IloctanoBKa Bompoca HE PUHSTA B TEOPUU HETMHEHHON ONTUMH3ALIUH.
17.MOXHO 11 cYUTaTh HEOOXOIMMBIMH YCIOBUSMHU min f(X) mpu OTCYTCTBUM OTpaHUYEHUIN
CIIEYIOIINE YCIOBHUS:

Vf (x*) =0 (ycnoBue 1-ro nopsiaxa),

AX'H(x*)Ax>0 (ycnosue 2-ro nopsaka), rae Vf(x) - rpaguent Gpynkuun f(x*), H(x*) - MmaTpuna
I'ecce mmss x = x*?

a) la, 3T0 U ecTb HEOOXOIUMBIE YCIIOBUSI.

6) OHu ¥ HEOOXOAUMBI U JOCTaTOYHBIE OTHOBPEMEHHO.

B) OHHU 10CTaTOYHbIE.

18. SIBnstoTCS M JOCTaTOUYHBIMM YCIIOBUSAMU min f(X) Mpu 0TCYTCTBUM OTPaHUUEHUH CIIETYIOIINe
ycnoBust (0003HaueHus: — cM. Borpoc 17)?

Vf (x¥)=0 .
AXH(x*)Ax>0
a) Ja.

0) Her.

B) Her, Tak kak rpanueHTt paseH 0.

19. M0>HO 71 cuuTaTh METOJ MHOXKUTENEN JlarpaHxka OCHOBHBIM METO0OM PELICHUS HIKCTPEMaTbHBIX
3amay?

a) [la, ecu TOMOTHUTENBHO MPUHSATH YCIOBUS: UMEETCS B BUAY JIOKATbHBINA SKCTPEMYM U (DYHKIIHH
orpaHWYeHUN g(X) YIOBJIECTBOPSIOT YCIOBHUIO SIKOOH (T. €. B TOUKE X*- CTaI[MOHAPHOMN TOYKE paHT
MaTpulbl SIKOOHM COBMAMAET C YUCIOM CTPOK MATPHIIBl YACTHBIX IPOU3BOIHBIX OT (PYHKIIHIA
OTrpaHUYEHUH)
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Gy
dx, dx »

6. rg(og(x*)/ox=rg| : -. : |=m,r0em-4ucno GyHKIUN OrpaHUYECHUI
dg,, dg,,

6) Jla, yCIIOBHO yHUBEpCAIbHBIM, TaK KaK HE YUUTBHIBACTCSI OTPAHUYCHUS B 3aja4e.

B) Her, 3T0 0/1MH U3 MHOECTBAa METOOB.

20. KakoB rene3uc Mmuoxxuresnei Jlarpanxa?

a) OHM BO3HUKAIOT NPH yIpaBieHUU AU HepeHInaToM «3aBUCUMBIX» IEPEMEHHBIX (€ro Hal0
00paTUTh B HYJIb, YTO BO3MOXKHO 32 CYET OOHYJICHHUS ITUX MHOKUTeNel ). IIpu 3ToM ocTaroTcst TOIbKO
muddepeHranbl «HE3aBUCUMbIX» IEPEMEHHBIX.

0) DTO BBEICHO aKCHOMATHYECKHU.

B) OHHU NOSABUIIMCH B IIPOLIECCE TOMCKA MHOYKECTBA «IIPETEHACHTOBY Ha PELICHHE 3aJjaull YCIIOBHOM
ONTHMHU3ALINH.

21. M3BecTHO 71 BaM IPUMEHEHHUE I1aBHBIX MUHOPOB OKalMIIsIIoIeil MaTpuLbl SIkoOu i GyHKIUN
B PEUICHUU 33a49H O TOJIOKUTEIIbHOW/ OTPUIIATEIBHOMN ONPEeIEHHOCTH STON MaTPHIIBI?

a) He u3BecTHO, Tak KaK yIOMSIHYTbIE 3/1€Ch IIOHATHS TMHEHHON alireOpbl HE UMEIOT HUKAKOTO
OTHOIIECHUS K ONTUMU3ALIH.

0) [a, u3BecTHO 1 3TO YPPEKTUBHBIN armmapar.

B) Her, B 3TOM HET HEOOXOAMMOCTH, TaK KaK MOKHO HMCII0JIb30BAaTh IPYTHE METO/Ibl, HAIIPUMED, METO]
Ha OCHOBE BTOPBIX JU(PepeHIINaIoB.

22. MoXHO NPUMEHUTH METOJ1 MHOKUTENel Jlarpanika asis peleHus Kakux-i100 JIpyrux 3ajgau?

a) Her, 3TOT MeTo/1 B KJIacCMUECKOM 3a/jaue ONTUMM3ALUU IIPUTOEH TOIBKO JJIs [IOMCKa
ONTUMAJILHOTO PEIICHUS.

0) Jla, oH Mo3BOJIAET U3MEPUTH T. H. YyBCTBUTEIBHOCTh ONTUMAILHOTO 3HAYEHUS 11€JI€BOM (PYHKLIUH K
M3MEHEHHUIO KOHCTAaHT OIpaHUYEHUH.

B) /la, OH 103BOJIAET TaK K€ pelaTb MHOIOKpUTEpUaIbHbIE ONTUMHU3ALMOHHBIE 33Jauu.

23. B uem coctout rinaBHoe oTianure Mmerona Kyna-Takkepa ot meTrona MHOxuTenei Jlarpamxka?

a) B ToM, uTO OH Bcerga 1aeT HeoOXOAUMBIE U I0CTaTOYHbBIE YCIIOBHSI CYILIECTBOBAHUS SKCTPEMYMA.
6) OH N03BOJISIET YYECTh OIPAaHUYECHUSI TUTIA HEPABEHCTB.

B) DTOT METOJI YUUTHIBAECT HETMHEHHOCTD 11eJIeBON (DYHKIIMU U YCIIOBHSI PETYIISIPHOCTH (YCIIOBHS
Cretitepa).

24. B yeM OTJINYME MAaTEMaTUYECKON ITOCTAHOBKH 3a/1a4M LIEJIOUMCIIEHHOTO JINHEHHOTO
MIPOrpaMMHUPOBAHUS OT OOBIYHOMN 3a]ja4l TMHEHMHOTO IPOrpaMMHUPOBaHUs?

a) ToabKO TeM, YTO Ha UICKOMBbIE IEPEMEHHBIE JOTTOJHUTEIHHO HAKJIAABIBAIOTCS OTPaHUYECHHUS
LETIOYNCIEHHOCTH.

6) TeM uTo HCKIIOYAETCs T. H. IPUHIUI OMBAJICHTHOCTHU B ClTy4yae LET0YHUCICHHOTO
MIPOrpaMMHUPOBAHHUSL.

B) B npunnumne, Huyem.

25. JlomycTUMO JI1 OKpYyTJIEHUE IPOOHBIX 3HAUEHUH EPEMEHHBIX J0 LEJIbIX 3HAUEHUH B cllyyae
peleH s LeTOYHCIEHHBIX 3a/1a4 METOI0M KJIaCCHYECKOro (HEMPEePhIBHOTO) MPOrpaMMHUPOBAHUSA?

a) Her, Tak kak 3T0 NpUBOIUT K TPYOBIM MOTPEIIHOCTSIM MOTYYaeMbIX PE3yJIbTaTOB.

6) Jla, tomycTuMo, eciiu pu OKPYIJIEHUH OTOPAChIBAIOT CPABHUTEIILHO MaJlble 3HAYCHHUS.

B) O1IeHUTh HEBO3MOXKHO.

26.BepHo 11 yTBEp)KIAEHHE: CYIIHOCTh MeToAa ['oMOpH, Kak METO/a LIETOYUCIEHHOTO
MIPOrpaMMHUPOBAHHUSI, COCTOUT B IOCJIEIOBATEILHOM NMPUOIMKEHUH K ONTUMAILHOMY IUIaHY pELIeHUs
3aJ1auu, KOTopasi MpeIBapuTeIbHO MPeodpa3yeTcss K KAHOHUYECKOMY BUJLY, TO €CTh BMECTO
OTpaHMYEHUN THUIIA TMHEWHBIX HEPABEHCTB BHIIUCHIBAIOTCS OTPAaHUYEHHUS THUIIA PAaBEHCTB.

a) Jla, Bce BEpHO.

0) [a, BepHO, HO «JTMHEHHOCTh)» 3/1€Ch HE TIPU YEM.

B) /la, BepHO, OIHAKO, K KAHOHMYECKOMY BH]ly HE HAJI0, TAK KaK 3TO MOKET IPUBECTH K U3MEHEHUIO
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THUIIA 33]1a4u.

27. MosxHo 11 MeToJ ['oMopu 1o Mepe npuOIMKeHHUs K ONITUMAILHOMY LEIOUYHUCICHHOMY IUTaHy (Ha
Ka)KJIOM 11are mpuOIMKeHuUs) 1711 HEKOTOPBIX IEPEMEHHBI, HE SBISIOIUXCS HEI0YNCICHHBIMHU,
BBOJUTb JIOIIOJHUTEIbHBIE OTPAaHUYEHUS?

a) [la, ¥ 5TO NPUHLMIIHUATBHO BaXKHO.

6) MoHO, HO BOBCE HE 00513aTENBHO.

B) JlonmosHUTENbHBIE OTPAaHUYEHUS Ha KaXK0M I1are MpuOIMKEHHS T0JKHBI ObITh BBEJICHBI HA BCE
[IEPEMEHHBIE 33/1a4U.

28. BepHo i yTBepkaeHHE: B MeTOie ['OMOpH B OTIMUMHU OT OOBIYHOM 3a7a4M JIHHEHHOTO
IIPOrpaMMUPOBAHHUS ISl LIETIOYMCIIEHHOM 3a/1a4yil UMEET MECTO TOJIBKO KOHEUHOE MHOKECTBO
OTOPHBIX U ONTUMAJILHBIX IJIAHOB, €CJIH PEIICHHE CYLIECTBYET?

a) [la, BEpHO IIpHU YCIIOBUH, €CIIM CUMIUIEKCHBIN METOJ], KOTOPBII PUMEHSETCS JUIsl pELICHUS 3a1a4i
JUHEINHOTr0 MPOrpaMMHUPOBaHUA 0€3 yueTa LIeJTOUYMCICHHOCTH, 3alUIIECH OT 3allUKIMBAHHUS.

6) Ja, 9To Tak maxe B ciydae 3a/1a4 OOJIbIION pa3sMEepHOCTH.

B) Her, «3anukinuBanue) 3/1eCh HE YMECTHO.

29. Bo3M0OXHO KOMILJIEKCUPOBaHKUE MeToa ['oMopu 1 MeTo/ia BETBEH U IpaHull?

a) [la, HO TOJBKO MPU MPOBEPKE MOTYUCHHOTO HEIOYUCIECHHOTO PEIICHUS.

0) Her, 370 He peaibHO, TH METOABI MPUHIUITHAIEHO Pa3HbIE.

B) /la, BO3MOHO, HO TOJIBKO Ha 3Tare MPOMEKYTOUYHbBIX 1Iar0B MPHUOIMKEHUS K ONTUMY.

30. CpaBesIMBO JIM OTHOCUTCS K IIPUYMHAM, 10 KOTOPBIM METO]I BETBEH M IPaHMI [TOJIYYUI IIUPOKON
pacnpocTpaHeHHUE, €ro XOPOIIYI0 MPUCIOCOOIEHHOCTD K PEIICHUIO 3a/1a4 ¢ IpuMeHeHrneM DBM?

a) Ja, 310 Tak.

0) On, npucnoco6iieH He 0oJiee YeM Apyrue METO bl TOro Kiacca.

B) O mpHcrocobIeHHOCTH 3/1€Ch TOBOPUTH HE YMECTHO.

31. BepHo nu yTBep:K/I€HUE: B OCHOBE METO/Ia BETBEH U IPaHUII JISKUT HAPaBICHHBIN TIepedop Bcex
IIJIAHOB TIO JIEPEBY pELICHUI?

a) [la, BepHO, 0COOCHHO JIs1 33/1a4 OOJBIION Pa3MEPHOCTH.

0) Her, Tak kak BcE periaet Bo BCeX Cydasx MPsSMOi mepedop.

B) Her, mockonbky MeTo1 ocHOBaH Ha Onyxaanusax tuma (0;1) mo gepeBy pemieHui.

32. Kakue u3 Tpex npaBujl BbIYEPKUBAHUS BETBEH CyIIE€CTBEHHO 3HAUUMBbI?

ITpaBuno 1. Eciau mpucBoeHHe NEpeMEHHOM Xiy; 3HaYeHHs | MPUBOAMUT K HAPYLIEHUIO XOTS ObI OTHOTO
13 JTUHENHBIX OIrpaHUYEHUH 33a]]a4ul, TO BETBb BHIYEPKHUBAETCS.

[IpaBuno 2. Ecnu ABM>KeHUE IO JaHHOW BETBU BEAET K MEHBIIIEMY 3HAYEHUIO 1eNeBON (DYHKITUU
(3a7aya Ha MAKCUMYM).

[TpaBuio 3. Ecnu B mpeapiaynux OMyXAaHUAX 10 AepEeBY PEIICHUI JaHHAsl BETBb YKe
WCIIOBh30Baach (MpoieHa) B IBYX HaNpaBICHUSX.?

a) Bce Tpu npaBuia BayKHBI U 00S3aTENBHBL.

0) BaxxHbI TOJIBKO NIEPBOE U TPETHE MpaBUIIA.

B) «/IBa HampaBIeHUI» HE TIPU YEM.

33. B ueM CymHOCTb 3a/1a4 Fr€OMETPUUECKOro IpOrpaMMUpOBaHus?

a) B sxecTkoil MpuBsI3Ke METOI0B UX PEIICHUS! K TEOMETPUH.

0) B onope Ha 1ieneBble GQYHKIIUU B BUE TO3UHOMOB

i n
£ (X5 x,) = chfo“"

k=1 i=1
B) B ucnonps3zoBanuu cBoiicTBa cenapadenbHOCTH (Pa3AeTuMOCTH) aiTUTUBHON (DYHKIIMU TIeNH,
KaXkaast OTAEJIbHAsA COCTABIISIONIAS KOTOPOMl 3aBUCUT TOJIBKO OT OAHOW UCKOMOW NMEPEMEHHON
(aHaJIOrMYHBINA BUJT UMEIOT U OTPAHUYEHUSA).
34. B yem cymHocTh MHOXecCTBa B. IlapeTo?
a) DTO MHOYKECTBO TOYEK, COOTBETCTBYIOMINX dPPEKTUBHBIM PEIICHUSIM U YOBIECTBOPSIOMINX
yCJ'IOBI/ISIM OFpaHI/I‘—IeHI/ISI, a TakK XKe (i)YHKHI/ISIM oeJun.
0) [IpoaBuxeHHe 1Mo TOYKaM 3TOTO MHOXKECTBA MPUBOAUT K OallaHCy 3HAUCHUH KOMIIOHEHT KPUTEPHSL.
B) TO‘IKI/I 3TOTO MHO>XXECTBa COOTBGTCTByIOT 3KCTpeMaJ'II)HI)IM 3HAYCHUAM BCEX KOMITOHCHT KpI/ITepI/IH.



13

35. M3BecTeH KpuTepuil BRIMYKIOCTH f(X1, X2, ... , Xy): 3Ta QYHKIMA BBITTYKJIA, €clii MaTpuiia ['ecce
(unu reccuaH) — MaTpULA BTOPBIX YaCTHBIX TPOU3BOJHBIX:

al fx,xz"' fx]xn

! : £ y
Gnxa)=|""" . " | sIBJISIETCS MOJIOKUTEIBHO MOJYOIIPEICTIEHHON. A KaK yCTaHOBUTh

f»"nxl f Xp X fxnxn

MOJIOKUTEIIBHOCTh NodyonpeaeneHoctu G(nxa) ?

a) [IpumenuTts kputepwmii [. JI. CunbpBecTpa (Bce ONpeAeIUTENN TJIABHBIX MUHOPOB ATON MaTpPHUIIBI
JOJDKHBI OBITH OoJbInie 0 MIIM PaBHBI HYJIIO).

0)Uepes dakt yepeoBaHUs 3HAKOB HEpaBeHCTB onpenenuTeneit CunbBectpa: Aj<0, Ay>0, .. (ns
HeueTHBIX UHJIEKCOB Ai<0, a 1y1s1 yeTHBIX Ai>0)

B) Uepes xapakTepucTUYeCcKoe ypaBHEHUE (KOPHU 3TOTO YpaBHEHUS JIOJDKHBI JIEKATh B IPaBOn
MOJIYTIJIOCKOCTH).

36. KakoBa poJib B TEOpUH U B PAKTUKE BBHITYKJIOrO IPOrpaMMUPOBAHUS TEOPEMBI: JTOKAIbHBIH
MaKCUMyM (MUHHUMYM) 33/1a4¥ BBIITYKJIOIO IPOrPaMMUPOBAHMUSI SIBJIIETCS IT100aJIbHBIM MAaKCUMYMOM
(MuHEMYMOM)?

a) DTO OCHOBAa MHOTMX METOJIOB PELIEHMS 33/1a4 BBIITYKJIOrO IPOrpaMMUPOBAHMUSL.

6) OHa MeeT ClIe/ICTBUE: TOYKa MOJyYeHHOTO ONTUMYMa HaXOAUTCS TOJBKO BHYTPH JIOMYCTUMOM
obacTH.

B) OHa, B IpUHIIKIIE, HE TIO3BOJISET pelIaTh 3a/1a4M, YKa3aHHbIC B MEPBBIX JBYX MYHKTaX.

37. B ueM COCTOMUT CYIIHOCTh METO/A PEILIECHNUS 33Ja4l HEJITMHEMHOT O IPOrpaMMHUPOBAaHUS HA OCHOBE
mrpadHbIX QYHKIUN?

a) B nmoucke sxcTpeMmyma 00001IeHHON (PYHKITNHM, KOTOpasi yYUTHIBAET MAaTEMAaTUUYECKYIO TOCTAHOBKY
3a/lauM U KOHKpEeTHBIN By QpyHkuuu mrpada u 6apsepa. [Ipu 3ToM uMeeT MecTo nmepexo] OT 3a7auu
IIOMCKA YCIOBHOT'O 3KCTPEMYyMa UCXOIHOM MMOCTAaHOBKH 337auu K O€3yCIOBHOMY 3KCTPEMYMY
000011eHHON (QYHKITUY.

0) B mepexone x mporeccy nociae0BaTeIbHbIX TPUOIMKEHUH, KOTOPBIN oOecrieunBaeT (1o Mepe
MpUOIHKEHUS K ONTUMAaNIbHOM TOUKe) ocnabiieHue AeicTBrs OapbepHOl (DyHKITUH.

B) B rapanTupoBaHHOM 00€crieYeHNH CXOIMMOCTH paboueil oce10BaTeNbHOCTH

38. Kakumu cBoiicTBamMH J0JKHA 00671a1aTh OapbepHast GyHKIMs?

a) Ona nomwkHa ObITh AUQdepeHIpyeMa 1Mo BCeM CBOUM IEPEMEHHBIM U TTapaMeTpaM.

6) Ona foKHA cIT0cOOCTBOBATh YIEPKUBAHUIO HaYaIbHON TOUYKH TOUCKA ONTUMAIIBHOTO PELICHUs
100 BHYTPH JIOIIyCTUMOM 00J1aCTH, TO €CTh — HEKOTOPbIE OTTAIKUBAHUE 3TOM TOUKHU OT TPaHULIbI
JOMyCTUMOMN 00J1acTH.

B) OHa J10JKHA NPUTATHBATh HAYAJIbHYIO TOUKY MOMCKA ONTHUMYMa K TpaHUIle TOMyCTUMON 00JacTH,
€clii OHa ObliIa BHE 00JIacTH.

39. Kakas u3 Tpex IrpyImni MeTo/I0B HETMHEHHOT0 IPOrpaMMHUPOBAHMSI COCTABIISET IPYIIILY METOJOB
obrero Buaa?

a) Meton mrpadHbIX GyHKIUN, METO/ CIYyYalHBIX UCIIBITAHUNA, METOJ] PELICHUS
MHOTOKpUTEpPHAIIBHBIX 3a]1a4.

6) MeTopl penieHus 3aa4 KBaipaTUHYHOT0, TEOMETPUUECKOI0 U cenapadeslbHOTro
IIPOrpaMMHUPOBAHHUS.

B) MeTozbl BBIMYKIIOTO MPOrpaMMHUPOBAHUS: BO3MOKHBIX HAIIPABJIEHUH MOMCKA, TMHEHHOMN
anmnpoKCUMAIIUH IPAHUIL JOMTYCTUMON 00JIaCTH.

40. Ha nnockoctu E, B kauecTBe BBITYKIOr0 MHOXKECTBA TOUEK BbIOpaH Kpyr paguyca R. Bepno nu
YTBEpPXKACHUE: JOTIOJHEHNE MHOKECTBA KPYT HE BBIITYKIIO, €CJIM pacCMaTpUBATh KPYyr U
MTOJTYITPOCTPAHCTBO?

a) [la, UMeHHO Tax.

0) B 3TuX ycnoBusix MoixynpocTpaHCTBO BOTHYTO.

B) Bompoc He KoppeKTeH.
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41.Mo>HO 1T YTBEPKJaTh, YTO BBITYKJIOCTh U BOTHYTOCTb OMPEENISIETCS TOJIbKO OTHOCUTENHHO
BBIYKJIBIX MHOXECTB M C E,?

a) [la, UMEHHO Tak, ITOCKOJIbKY OIpe/ieNIeHUE MPEIoaraeT, 4To BMECTE C JIFOOBIM X| U X2 MHOXECTBY
MPUHAIIIEHKAT TOUKH AX;+UXp, A+U=1, 9TO BO3MOXKHO JIUIIb B T€X cIydae, KOTAa MHOXEeCTBO M
BBIITYKJIO.

6)Het 3T0 He Tak, MOCKOJIBKY BOTHYTOCTb 3/1€Ch BOOOIIIE HE ONpeeIIeHA.

B) Jla, BEpHO, HO TOJIBKO €CJIM B OTBETE a) BMECTO AX|+Xp, A+pu=1 npeanomnaraercs Ax;+(1-A)xs,
0=<A<1

42. Yucna ®ubonauuun onpeneneHsl Tak: fo=f1=1, fi=fy 1+fi 2, k=2,3,...

Meton ®uboHaYYHM HCIIONB3YETCs B KAYECTBE METO/1a OJTHOMEPHOTO TIOUCKA ONTHMYMa, KOTIa YUCIIO
AKCIIEPUMEHTOB — yuciio N 3apaHee U3BECTHO.

WuTepBai, B KOTOPOM HAXOMUTCS ONTHMYM X - 9TO T. H. uHTepsan 1(N) HeolpeaeaeHHOCTH
MakcuMaabHOU 1iuHbI 1(N), KOTOpBIN paccMaTpUBAETCS B KAU€CTBE alPpUOPHOM Mephl 3PHEKTUBHOCTH
MOUCKA

43. BepHa 11 dhopmysia i BRIYUCICHUS HHTEPBaIa HeotpeaenaeHHocTy 1(2) B metone ®ubonayym:
1(2):(fn)'1[1(1)+8*fn_2], rael(1) — HayanbHBIM UHTEPBAT HEONPEIEICHHOCTH, a € — MIOTPEIIHOCTh
BBIYHCIICHUS 1IeTIeBOI PyHKIMH?

a) Her, mockobKy MOrpeIHOCTh € 3/1€Ch HE OIIpe/IeTIeHA.

0) [la, umeHHO TaxK.

B) Borpoc nuiien cmpiciia, Tak Kak He onpeieneHa 1eneBast () yHKIus.

44. B ycnosusx Bonpoca Ne 42 u onpezesieHust MeToa 30J0TOr0 CEUEHUS:

G-D/I) =10 /IG+)=7,tne 7=0,5( +\/§) 1,618, MOXHO 17151 CpaBHEHHUS METOJIOB
duGonauur 1 30J0TOr0 CeUeHHs UCTONB30BaTh hopmyiy Jlrokaca f, = (+/5) '[(2)™ —(—7) “], rae

(L)) —uiMHBI OCIeI0BaTebHBIX HHTEPBAJIOB HEOMPEIEICHHOCTH OUCKa?
a) Jla, MOoxHO.
6) Her, mockonbky B hopmyiie He yuTeHa TpeOyemasi MOrpelrHoOCTh OUCKA.
B) Her, Tak kKak METO 30JI0TOTO CEUCHUS HE TPUTOJICH, KOT/Ia YHCIIO SKCIICPUMEHTOB 3apaHee He
3aJ1aHo.
Ilpumepnuiit eapuanm PI'P Ne 1

1. MoskeT 51 OBITh BBIITYKJIBIM [I€pECEUCHHE HEBBIYKIIBIX MHOXKECTB? OTBET 000CHOBATH.

5 A (xl - xi) =0,
2. Onpenenutb A, MpU KOTOPOM 33JaHHble B R°~ 3HaueHHME  MHOXECTBA

x+x, =1
SIBJIAFOTCSI BBIITYKJIBIMU.
. e —x,<0 )
3. Haiitu BeIykIible 000JI0YKH MHOXKECTB , JeKamux B R
X, — |x1| >0

4. Hcxons W3 TeoMETpUYECKOM MHTEpIpETaluyd 3aJadyd  JIMHEHHOrO IpOrpaMMHpOBaHMS,

yOenuThCs B €€ pa3pelinMOCTH (HalUTH pelieHne) WM HEPa3pelMMOCTH:

X=X, + X, =X, +X,—Xx, =6
X +2x, +x, =4, _5
X, =X+ X, — X+ X =

X, — X, =2,
b Xy =X, + X, —x, =4
a) - =1, > 0) X, —x.+x =3
4 s (.
x,20

(xi >0, i=1,...,6)
X, + X, + x; = max
X, =X, + X — X, + Xs — Xg —> Min

5. PemnTe 3a1auy TMHEHHOTO MPOrPaMMHUPOBAHUS, UCITONIb3Ys ONIOPHBIN IUIAH:
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X, —2x, = max

-1<x +x, <1

—1<—x, +x, <1.
6. CuMIIeKc METOI0M PENINTD 33/1a4y JIMHEHHOTO IPOrPAMMHUPOBAHUSL:
X —2x,+x,—2x, +x,—2x, =12

X +x,+2x;, =4,
bt X, =X, +3x, —x;+2x, =1

3x, —x, =2,
b x,—3x, +2x,—x, =1
a)  |x,—x,=-1, 0)
X, —Xs+x,=-3
x, 20

(xi >0, i=1,...,6)

X, —2x, +3x; —4x, + x; — x, = min

3x, +2x, + x; &> max

Ilpumepnuiii éapuanm PI'P Ne 2

1. [lpy naHHBIX OTrpaHMYEHUSX, HAUTH TOUYKY X MHUHUMH3HPYIOIIYIO  (DYHKIUIO
X =X, +x,—2x,+x,=10

X, =X, +3x, —x; =8

X, —3x, +2x;=-1

X, —Xx;=-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 TOYKy MHOTOTPaHHOT'O MHOXKECTBA! 0
X, =
l
i=1....,4
3. Eciu Touka X ABJSETCS PENICHUE 3aJauM BBIMYKJIOrO MPOrpaMMHMPOBAHHS, TO HAHTH
f(x)=x+x; —3x, —8x, — min;
13 18
s
ce/oByt0 TouKy Jlarpanxka: ¢, (x)=2x,+3x,-6<0 , TOYKa X = (ﬁ ;ﬁ .

@, (x)=x+4x,-5<0; x,x,>0.
4 Meronom mrpadHbIX byHKIUI HalTH peuieHue Clenyromen 3a/1a4u:
f(x) = x} +2x; —x, —> min;

Ilpumepnaa memamuka Kypcogvix padom

Anroputm Jleiketpsl, @noitna-Yopuomnna, Xaphmana.

3agava ONTHMH3AINN U KOJEL.

[TpousBoasnyie GyHKINU U 3a1a41 ONITUMH3ALHH.

JlnnaMuueckast MOJeIb IPONU3BOACTBA JIEOHThEBA.

3aziaya MMHMMAaJIbHOTO BPEMEHU: UCTOPHS U BO3MOXKHBIE PELICHMUS.

Nk W =
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6. IlnaHupoBaHHE SKCIEPUMEHTOB HAa CUMILICKCE.

7. Meton mtpadHbIX QYHKIMI: HCTOPUS BOZHUKHOBEHUS METO/A.

8. bubimorexku nporpaMM B peLIEHUH 3a/1a4 YIIPaBJICHUS.

9. Cuctembl ONITUMHU3ALNHY 33124 YIPABJIEHUS: UCTOPUS IOCTAHOBKH 33/1a4, BOSHUKHOBEHHE
METOJIOB.

10. Pemenue 3anau ontumu3zanuu Ha s3eike Python 3.X ¢ ucnonb3oBaHreM MaTeMaTHuecKoro nakera
SciPy.

11. I'padmueckuii MeToa pelIeHNs 3aJa4u JIMHEHHOTO MPOrPaMMHPOBAHUSI.

12. Pemienre onTUMHU3AIMOHHON 3a/1a4d JIMHEHHOTO MPOTPaMMHUPOBAHUS.

13. IlpuMeHeHue cUMILIEKC-METO/1a IIPU PELLIEHUU S3KOHOMUYECKHX 33/1a4.

14. IlpuMeHeHne aropuTMOB ONTUMH3ALUY JUIsl PELICHHS TPOU3BOICTBEHHON 3a1a4H.

15. PacnpenenurenbHas 3a1a4a ¢ OAHOPOJHBIMU PECYpPCAMHU

16. CumMIiekc-MeTo/| pelieHus 3a/1a4 JMHEHHOro IPOrpaMMUPOBaHUS

17. TabnuuHBIM CUMILIEKC-METO JUIsl pELIEHUs 3a/1a4 JIMHEHHOTO IPOrpaMMUPOBAHHUS.

18. Pemenue 3aga4 IMCKPETHONU ONITUMHU3AIIUY.

19. PemieHune 3ajaun 1EN0YUCIEHHOTO TPOrPaMMUPOBAHHUSL.

20. Pemienue TpancnopTHoi 3aaa4ur metoaoM dorers.

21. TpancnopTHas 3a1a4a ¢ OrpaHUYEHUSIMHU IPOITYCKHONW CIIOCOOHOCTH.

22. PemieHne TpaHCIOPTHOM 3a/1a4M € JONOJIHUTEIbHBIMU YCIOBHUSMH.

23. OnTuManbpHBIA packpoi MaTtepuaia.

24. lunaMuyeckas 3ajada o 3aMeHe 000pyJ0BaHUS.

25. Jlunamudeckas 3a/1a4a yrpaBJICHUs 3a1lacaMu.

26. Pemienus 3anauu JUHAMUYECKOTO IIPOIPaMMHUPOBAHUS C UCIIOIb30BAaHUEM IIPOTPAMMHBIX ITaKETOB.
27. BeluucnureabHble IKCIEPUMEHTHI ¢ METOJIOM ITOTEHIIHAIOB PELIEHHs] TPAaHCIIOPTHOM 3aauu.

IIpoMexyToyHasi arTecTanus (IK3aMeH)

Ilpumepnvie KonmponvHble 60RPOCHL RO KYpCY:

1. TIlpuBectu npumepsl (GyHKIMHU, 33laHHONH Ha MHOXKECTBE BEILECTBEHHBIX YHCEN U 00J1aatonei
CIEAYIOUIMMH CBOMCTBAMU:

a) MI00anbHBII MUHUMYM (DYHKIIMU JIOCTUTAETCS] HA CYETHOM MHOXKECTBE TOUYEK;

b) ¢yHKIMSA MMeeT OECKOHEYHOE YHUCIIO TOYEK JIOKATbHOTO MUHHUMYyMa, HO IJI00abHBI MUHUMYM
(GyHKLIHMU HE JOCTUTaeTCs

2. TIpuBeCTH MPUMEPHI OTPE3KOB, HA KOTOPBIX GDYHKIMH X°, [ X, —X°, COS X YHHMO/JATBHEL.

3. Ha kakux oTpe3Kax BEIIECTBEHHON OCH (YHKIUS x*+8x7-30x sBnsercs BBIITYKJION?

4. IlpuBectu mpuMep YHUMOAAIBHOM, HO HE BBIMYKJION Ha OTpe3Ke (PYHKIINH.

5. Haiith MUHAManbHYIO KOHCTaHTy Jlymmena ¢yHkuum x +6x-15x Ha otpeske: a) [0;1], 6)
[0;10].

6. SBnsercs nu ycnosue f(x)=0 AOCTATOYHBIM ISl TOTO, YTOOBI YUCIO X OBLIO TOYKOW MHHHUMYMa
YHUMOJAJIbHOM, HO HE BBINYKJION auddepenunpyemoit pynkuun? Ilpusectu npumep.

7. Bommucars Matpuiy ['ecce kBagpatuyHoOi QyHKIIUU x12+3x22+2x1xz—x2x3+2x2+xi

8. HaiiTu rpagueHT KBaApaTUYHON PYHKIIUN x32+2x1x2-2x1x3+x2x3+x1-x3 B Touke x=(1,2,3).

9. SBnsiercst v BBIMYKIOH B By GyHKmms In(e +¢™+¢)?

10. Haiiti 06;1acTh BBITYKIOCTH (YHKIIUH X]Z/Xz .

11. N300pa3ute  1BYyHONBHBIA  Tpad  copacmpeleneHUs  LEJOYHCICHHBIX  PEecypcoB U
COOTBETCTBYIOIYIO €My MaTPUIly MHIIUICHIUH.

12. Meroaom MHOXuUTeNeH Jlarpanxa pemuTs 3a1avy xz-x12—>min, x]2+x22 =].

13. Y6eauTncsi, 9TO MHOKECTBO BCEX MHOTOWICHOB CTENEHHU, HE MPEBBIIIAIONIEH 71, €CTh JTUHEIHOE
IIPOCTPAHCTBO.

14. 3amucars nepaserncTBo Koum-Bymsikosekoro B mpoctpasctse L™ [a,b].
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6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieuyeHre TUCIHIIIMHBI
6.1 CnuCOK HCTOYHHUKOB U JIUTEPATYPbI

Jlureparypa

Ocnognas

1. HoBukoB ®.A. JluckpeTHas MaTreMaTHKa ISl MPOrPAaMMHCTOB: y4del. mocoOue uisi CTYIASHTOB
BY30B, O0YUaIOIIUXCSI IO HAIIPABICHUIO MOATOT. TUILUIOMUD. crieranuctoB "MHbopmaTika v BBIYUCIL.
texHuka" / ®@. A. HoBukos. - 2-¢ u3g. - M. [u ap.]: [Tutep, 2006. - 363 c.

2. baxBanoB H. C. Unucnennsie Mmetoasl. - M.: BUHOM, JIa0. 3nanuii, 2004. - 636 c.

3. byono B. A. Jluneitnas anreOpa: kommbloTepHBIM npaktukym / B. byonos, I'. Toncrosa, O.
Knememiosa. - 2-e uzj., uctp. u jnoi. - M.: JIab. 6a30Bbix 3Hanui, 2005. - 168 c.

4. T'onuapos, B. A. MeToasl onTuMH3aIuy : yueoHoe mocooue aiis By30B / B. A. ['onuapoB. —
Mockga : M3narensctBo FOpaiit, 2023. — 211 ¢. — (Briciiee o6pa3oBanue). — ISBN 978-5-534-
16112-0. — Texkct : anmekTponHsbIi // O6pa3oBaTenbHas iargopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/530446 (nara obpamenus: 06.06.2023).

5. MeTozapl oNTUMHU3ALMH: TEOPHUS U AITOPUTMBI : ydeObHoe mocobdue /uis By30B / A. A. Uepwsk, XK. A.
UYepnsik, FO. M. Metensckuii, C. A. borganoBuu. — 2-e u3., ucop. u gomn. — MocCKBa :
WznarensctBo FOpaiit, 2023. — 357 ¢. — (Boiciiee obpazoBanue). — ISBN 978-5-534-04103-3. —
Texkct : anexTponHsii / O0pazoBarenpHas mwiathopma FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/514524 (nara obpamnienus: 06.06.2023).

6. Cyxapes, A. I'. MeToap! onTUMH3AINH ;| YI€OHUK M MTPAKTUKYM JUIs OaKaiaBprara u
maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3a., ucnp. u gon. — Mocksa
: U3narensctBo HOpaiit, 2022. — 367 c. — (bakanasp u maructp. Akagemuueckuit kypc). — ISBN
978-5-9916-3859-3. — Tekcr : anekrponnslii // OOpa3oBarensHas mwiardopma KOpaiit [caifT]. —
URL.: https://urait.ru/bcode/507818 (nara obpamenus: 06.06.2023).

JlononnumenvHas

1. Bentuens E. C. MccnenoBanue onepauuii : 3a1a4u, NPUHLKIBI, METOJO0JIOTH: [yueb. mocodue amis
cryneHtoB BTy30B] / E. C. Bentuens. - U3a. 4-e, crep. - M.: Beicui. 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 (naTta oOparienus:

06.06.2023).

6.2 TlepedeHnb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « AHTEpHETY.
1. YuebHo-oOpazoBaTenpHasi (U3MKO-MareMaTrhueckas Oubnuoreka Ha mnoptaie MUP

MATEMATHYECKMX VPABHEHMU [Dnextpommbii pecypc]. - Pexum mocTyma:
http://eqworld.ipmnet.ru/ru/library.htm

2. OdunmanbHblii mopranm npoekTa R [OnexTpoHHBI pecypc]. - Pexum npocryna:
http://www.r-project.org/
3. CereBbie apxuBbl cuctembl R (CRAN). [OnekrponHslii pecypc]. - Pexum npocryna:

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

4. R — 0OBEKTHO-OpPUEHTHPOBAaHHAs CTATHCTUYECKas cpeda [DNeKTpoHHBIA pecypc]. - Pexxum
nocryma: http://herba.msu.ru/shipunov/software/r/r-ru.htm

5. 3wk 1 cpena R [DnexTpoHHBIN pecypce]. - Pexxum noctyna: http://r-statistics.livejournal.com/

HanmonaneHnas snextponHas oubnuorexka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snexktponHas 6ubnuoreka www.elibrary.ru


http://eqworld.ipmnet.ru/ru/library.htm
http://www.r-project.org/
http://cran.r-project.org/
http://herba.msu.ru/shipunov/software/r/r-ru.htm
http://r-statistics.livejournal.com/
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OnektponHas 6ubnuoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

6.3 IIpogeccuoHajbHbIe 6a3bl JaHHBIX H HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

Hoctyn k npodeccuoHanbHBIM 6a3aM JaHHBIX: https:/liber.rsuh.ru/ru/bases

NupopmannoHHbIe CTIPABOYHBIE CHCTEMBI:
1. Koucynwrant I[Ltoc
2. Tapanr

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHMIIIMHBI

Joctyn k npodeccuoHanbHbIM 6a3am naHHbIX: https://liber.rsuh.ru/ru/bases

WHopmanoHHbIE CIIPABOYHBIE CUCTEMBI:
3. Koncynsrant [Lntoc
4. Tapant

6. MarepuajibHO-TEXHHYECKOe o0ecriedeHne 1 CUUIIIUHbI

Jlnst obecriedeHus TUCUUILIMHBI HCIIOIB3YETCsl MaTepHaIbHO-TEXHIUUECKast 6a3a 00pa3oBaTeIbHOTO
YUPEKACHUS:

- Ona Jaekyuu: ydeOHbIE ayTUTOPUM, OCHALIEHHBIE JIOCKOM, KOMIBIOTEPOM WM HOYTOYKOM,
IIPOEKTOPOM (CTaLlMOHAPHBIM WUJIU MIEPEHOCHBIM) JUIsl IEMOHCTPALMK YY€OHBIX MaTepUaoB.

CocraB nmporpaMMHOT0 00€CTICUeHHUS:

1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security
- 0151 NPAKMU4eCcKux 3auamuii: KOMIBIOTEPHBIN KJ1acc WK 1abopaTopusi, OCHAIIEHHBIE JOCKOH,
KOMITEFIOTEPOM MJIM HOYTOYKOM JUTSI TTPETIOaBaTelIsl, KOMITBLIOTEPAMH ISl 00 YJIarOIIIHXCS,
MIPOEKTOPOM (CTAllMOHAPHBIM UJIH MIEPEHOCHBIM) /IS IEMOHCTPALIMH YUeOHBIX MaTepUATIOB.
CocraB nmporpaMMHOTO 00€CTICUCHHUS:
1. Windows
2. Microsoft Office

3. Mozilla Firefox


https://liber.rsuh.ru/ru/bases
https://liber.rsuh.ru/ru/bases
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8. OGecneuenue 00pa3oBaTeILHOIO NMpoIecca AJsl JUIl ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbSI H HHBAJIW/I0B

B xoxe peanmuzanyy JUCHUIUIMHBI HCHOJB3YIOTCS CIEAYIOUIME JOMOJHUTEIbHBIE METOJIBI
0o0y4yeHHs, TEKYIIEero KOHTPOJS YCIIEBAEMOCTH M IPOMEXYTOYHOH arTecTaluu OOydarolMXcCs B
3aBUCUMOCTH OT UX WUHIMBHUIYaTbHBIX 0COOCHHOCTEMH:

® Ui CJENBbIX W CIA0OBUIAIIMX: JIEKIUH O(OPMIISIOTCS B BHJIE 3JIEKTPOHHOI'O JOKYMEHTa,
JOCTYITHOTO C TOMOMIBIO KOMITBIOTEPA CO CIEHUAIU3UPOBAHHBIM IPOTPAMMHBIM O0ECIICYCHUEM;
IIUCbMEHHBIE 3a/1aHUSl BBINOJIHAIOTCA HA KOMIBIOTEpE €O CIELUAIN3UPOBAHHBIM IPOIPAMMHBIM
o0ecrie4yeHneM WM MOTYT OBbITh 3aMEHEHBI YCTHBIM OTBETOM; OOECIIEYMBAETCS WHAMBHUIYaTbHOE
paBHOMepHOe ocBelieHue He MeHee 300 JIOKC; A BBINOJIHEHMS 3aJaHus IPU HEOOXOJUMOCTH
MPEJOCTABIISACTCS yBEIMYMBAIOIIEEe YCTPOWCTBO; BO3MOXKHO TaK)K€ HCIOJIb30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOLIUX YCTPONCTB; NUCbMEHHBIE 3aJaHUsl O(OPMIIIOTCS YBEIUYEHHBIM HIPU(PTOM; SK3aMEH
1 3a4€T MPOBOASATCS B YCTHON (pOPME MIIM BBIMOJIHAIOTCS B MUCBMEHHOM (popMe Ha KOMIIBIOTEpE.

o Ui INIyXUX M CJIA0OCHBIIAIUX: JIEKUUU O(QOPMIISIOTCS B BUJAE 3JIEKTPOHHOIO JOKYMEHTa,
aM00  IpenocTaBiseTcss  3BYKOYCWIIMBAIOLIas — anmapaTypa HMHAMBUAYAJIBHOTO  IOJb30BAHUSA;
MUCHbMEHHBIC 3aJaHUs BBIOJNHSIOTCS HAa KOMITBIOTEPE B MHCHMEHHOW (opMme; dK3aMeH H 3a4eT
IIPOBOJIATCS B MUCBbMEHHOM (hopMe Ha KOMIIbIOTEPE; BO3MOKHO IIPOBE/IEHUE B (hOpME TECTUPOBAHMUS.

® U JIWIl C HAPYIICHUSMH OIOPHO-IIBUTATEIBHOTO ammapara: JIGKIUU O(GOpMIISIFOTCS B BHJIE
AJIEKTPOHHOTO JIOKyMEHTa, JOCTYIIHOTO C TIIOMOIIBIO KOMIBIOTEpA CO CIEeHUATM3HUPOBAHHBIM
IIPOrpaMMHBIM ~ OOecrieueHUeM; IHCbMEHHbIC 3a/laHUsl  BBINOJHSIOTCS Ha KOMIIBIOTEpE CO
CIEIMATM3UPOBAHHBIM MPOTPAMMHBIM 00ecrieueHHueM; SK3aMeH U 3a4€T MPOBOJSATCS B YCTHOH (hopme
WIM BBINOJIHAIOTCS B MUCbMEHHOM (popMe Ha KoMIbroTEpe.

[Tpu HEOOXOMUMOCTH TIpETyCMaTPUBACTCS YBEITUUYCHUE BPEMEHHU ISl TIOATOTOBKU OTBETA.

IIponienypa npoBefieHHs MPOMEKYTOYHON arTecTaluy JUis OOy4aroLUXCsl YCTaHABIMBAETCS C
y4€TOM MX MHIUBHIYaJIbHBIX NMCUX0(pU3ndecknx ocobeHHocteil. [IpomexyTodnas arrecTamust MOXKeET
IIPOBOAMTHCS B HECKOJIBKO 3TAIIOB.

[Ipu mpoBeseHWH TPOLEAYPHl OLEHUBAHUS PE3YJAbTaTOB OOy4YeHHS IpeaycCMaTpHBaeTCs
UCIOJIb30BaHNE TEXHUYECKHUX CPEACTB, HEOOXOJUMBIX B CBS3M C MHAWBUIYaJIbHBIMU OCOOEHHOCTSMU
oOydJarommxcsi. OTH CpeICcTBA MOTYT OBITh MPEJOCTABICHBl YHUBEPCHUTETOM, WIH MOTYT
HCIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKUE CPEJICTBA.

[TpoBenenue mpormeaypsl OICHUBAHUS PE3YJAbTaTOB OOYUYEHHS JIOMYCKAETCS C MCIIOIb30BaHHEM
JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

ObecnieunBaeTcst 10CTynl K HMHGOPMAMOHHBIM U OuOIMOrpaduueckuM pecypcaM B CETH
WuTepHeT Uit Kax0ro odyyaronierocss B popMax, alaiTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBbS U
BOCTIPHUSATHS HHPOPMALIUH:

e Ui CIENbIX U CIA0OBUIAIIMX: B IMe4yaTHOM Qopme yBenudyeHHbIM HIpupToM, B (hopme
3JIEKTPOHHOIO IOKYMEHTa, B (hopMme aynnodaiina.

® IS TITyXUX U c1a0O0CIbIIIAMX: B Ie4aTHON Gopme, B popMe 31EKTPOHHOTO TOKYMEHTA.

® U151 0O0YJaIOIINXCSl C HApYIICHUSIMHE OTIOPHO-/IBUTATEIBHOTO armapara: B Ie4aTHoil gpopme, B
(dhopme 2IEeKTPOHHOTO JOKYMEHTa, B (popme aynuodaiina.

VYyeOHbIC ayAUTOPUU JII BCEX BHUJIOB KOHTAKTHOM M CaMOCTOSITENIBHOW pabOThI, HaydHas
OubnIMoTeka W WHBIE TOMEMICHHUS Ui OOYYEeHHs] OCHAIEHBI CIHEIUAIBHBIM O0OpPYJOBaHHEM U
y4eOHBIMA MECTaMH C TEXHUYECKUMH CPEJICTBAMU OO0yUEHUS:

® ISl CIIENBIX U CIA0OBUASAIINX: YCTPOUCTBOM JJisi CKAHUPOBAHMS M UTeHUS ¢ Kamepoid SARA
CE; nucnuieem bpaiing PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

oIl TUIYXUX M CIa0OCHBIIIANINX: aBTOMAaTH3UPOBAHHBIM pPabOYMM MECTOM IS JIIOJeH C
HapyLIEHUEM CiTyXa U c1abO0CIbIIIalNX; aKyCTUYECKUI YCUIIUTENbh U KOJIOHKH;

o isi OOYYarOIIMXCS C HAPYIICHUSMHU OIMOPHO-IBUTATENLHOTO ammapaTa: MepeIBUKHBIMHU,
peryiupyeMbiMi dproHomudeckumu naptamu CH-1; KOMIIBIOTEpHONW TEXHUKOW CO CIEIUaIbHbIM
MIPOrPaMMHBIM 00€CTIEYeHUEM.
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9. MeToan4yecKkne MaTepHaJIbl

9.1 InaHbl NPAKTHYECKUX 3aHATHH

Tema 1. UnciieHHbIEe MeTObI MUHUMM3AIUN (PYHKIMHA 0JHOH nepeMeHHOM. UncieHHbIEe METOAbI
onpeae/ieHus1 JKCTpeMaJbHbIX 3HaYeHnil ¢ynkumid. IIpakTnyeckas peanusanus MeToaa
anaju3a uepapxuii (meroga T.JI. Caarn).
3aoanusa:

1. OBnanerb YUCIEHHBIMU METOAAMU MUHUMH3aUUA QYHKIIUNA OJHOW TIEPEMEHHOM, ONIPEACIICHHS

HKCTPEMaNIbHBIX 3HAUCHHN ()YHKIIUH.

2. IlpsaMbIMEH ME€TOAAMU MUHUMU3ALUU.

3. MeTogamMu MEHHUMH3AINH, OCHOBAHHBIC HA UCIIOJIBL30BAHUYU TTPOU3BOTHBIX (DYHKIIHIA

4. PewmuTh TUIOBBIE 3a/1a4M [l 3aKpeIUieHUs U OPMUPOBAHUS 3HAHUMN, YMEHUHN, HABBIKOB.
Ykazanusa no evinonnenuto 3a0anuii:
Pemrenue 3agay us:
[2 ocH. nuT.] ¢.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 Ha3pIBaeTcsl TOUKa, €clii (YHKIUS JOCTUTAET B 3TOM TOYKE CBOETO HaWOOJBIIIETO 3HAUCHUS?
TOYKOM 17100a71bHOr0 (a0c01I0THOr0) MakcumMyma pynkuum f(x) Ha mHokecTBe X.
2. Yro, cOraacHO KPUTEPHIO MPOBEPKU JOCTATOUHBIX YCIOBHIA SKcTpeMyMa (KpuTeputo CHilbBeCTpa),
HE00XOMMO U JIOCTaTOYHO JJISl TOTO YTOOBI MaTpuia ['ecce OblIa OTPUIIATEIBHO ONPEACICHHON 1
TOYKA SIBJIJIACH TOUYKOM JIOKAJIbHOI'O MakcumMyma?
YT00bI 3HAKH YIJIOBLIX MUHOPOB Yepe10BaINCh, HAUUHAS C OTPUIATEIHLHOTIO.
3. Yto, COrIacHO KPUTEPHUIO MPOBEPKU HEOOXOUMBIX YCIOBHI SKCTpEeMyMa BTOPOTO MOPSIIKa,
HE00XO0AMMO U JIOCTaTOYHO JJISl TOTO YTOOBI MaTpuia ['ecce OblIa MOIOKUTETHHO TOTYOIIPEISIICHHON
Y TOYKa MOKET OBITh SIBJISUIACH TOYKOH JIOKaTbHOTO MUHUMYyMa?
4yT00bI BCE IJIABHbIE MUHOPBI onpeaeanTeass MaTpulbl ['ecce ObLIN HEOTPULATEIBHBI.
4. Kakas ¢pynkuus f(X) Ha3pIBaeTcs CTPOro BHITYKIION?
ecid GyHKIHS HEJMKOM JIeKUT HUKe 0TPe3Ka, COeIMHAIOLIEro ABe ee IPOM3BOJIbHbIE, HO He
COBIA/IAI0IIME TOYKH.
5. Ilpu KakoM THIE OLEHOK COCTOSIHUSI JTUHAMHYECKOTI0 00BEKTa TpeOyeTCsl HOCTPOUTH OLIEHKY
BEKTOpA COCTOsI-HUSI O0BEKTa B MOMEHT BPEMEHH t 10 HAOIIOICHUSM 32 BBIXOJJOM 00BEKTa BILJIOTH 10
MOMEHTA , €CIIHA ?
¢punbTpanus.
6. Kyna HanpaBiieH aHTUTpaIueHT QyHKIMH?
B CTOPOHY Han00Jib1Iero yOblBaHUsA (PYHKIMH B JAHHOH TOUYKe
7. B xakoM ciydae UIeT pedb 0 3a7aue ApoOHO-JIMHEHHOTO MPOrpaMMHUPOBAHUS?
B CJIy4ae, Korjaa unejaeBas (pyHKIUS SABJIAETCH OTHOLUCHUEM JABYX JMHEHHBIX (PYHKIUI, a
OrpaHuYeHusl JIMHEHBbI.
8. Kaxkas kBagpatuunas ¢opma (a Takke cooTBeTcTBYOmas Matpuia ['ecce H(x)) Ha3piBaeTcs
MOJIOXKUTEIBHO onpeaenennon (H(x) > 0)?
€CJIM IS JTI00r0 HeHYJIeBOI0 BBINOJIHIETCS HEPaBEHCTBO.
9. Kak BpIOMpArOT 11e/1eBYI0 QYHKIIMIO TTPH MAaTEMAaTHIECKOW (POPMYIIMPOBKE 3a7a4H ONITUMU3AIUHN?
nesieBy0 (yHKIHIO BLIOMPAIOT C TAKUM 3HAKOM, YTO0bI pelieHne 32/1a41 COOTBETCTBOBAJIO
NMOMCKY MMHMMYMAa 3TO#l pyHKIIUN
10. TIpu xakoM THIIE OIIEHOK COCTOSIHUS TUHAMHUYECKOTO 00BEKTa TPEOYETCsl TOCTPOUTH OLIEHKY
BEKTOpa COCTOSIHNA 00BEKTa B MOMEHT BpEMEHH t 110 HaOIIOCHHUSIM 3a BBIXOJJOM 00beKTa ?
CrJIa’KUBaHUe.
11. Yro, coryIacHO KpUTEPHIO MPOBEPKHU JOCTATOYHBIX YCIOBUHM IKCTpEMyMa (KPUTEPUIO
CunbBecTpa), HEOOXOAUMO H IOCTATOYHO JJIsl TOTO YTOOBI MaTpuiia ['ecce ObLIa MOIOKUTETHHO
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ONpPEACIICHHON U TOYKA ABJISIACH TOYKON JJOKAJIBHOTO MUHUMYyMa?

4TOOBI 3HAKH YIJI0BHIX MUHOPOB ObLIIH CTPOI0 MOJI0KUTEIbHBI.

12. B xakoMm ciydae UAeT peub O 3a7a4e JUCKPETHOrO MporpaMMHUpOBaHus?

€CJIM MHOKECTBO JIONYCTHUMBIX pellleHUil 0Ka3bIBAETCH KOHEYHbIM MHOKECTBOM.

13. Kak Ha3bIBaeTCs 3a71a4a MOCTPOCHUS CTPYKTYpPHI S 1 napametpoB P oneparopa monenu F?
uaeHTH(UKaAIUEll B IIHPOKOM CMBbICJIE.

14. Kaxk Ha3bpIBaIOT 3aJjauy MUHUMM3AIINH, €CIIU LieeBast QYHKIM U JIeBble YaCTU OTPAaHUYEHUHN THUIIA
paBeHCTBa U (WMJIM) HEPABEHCTBA B 3a/1a4e SIBJISIOTCS TO3MHOMAMU?

3aja4yeil reoMeTpPUYECKOro MPOrpaMMHPOBAHMSA.

15. Kak Ha3bpIBaeTcs TOUKa , €CIH (PYHKIUS TOCTUTAET B 3TOW TOYKE CBOETO HAMMEHBIIIETO 3HAUYCHHS?
TOYKOM 1100aJbHOT0 (20C0I0THOr0) MUHMMYMa GpyHknuu f(X) Ha MHOKecTBe X.

16. Kaxkas mapamerpudeckast UASHTHPHUKAIUS IPOBOIUTCS B PEIKUME HOPMAITLHOTO
(GYHKIIMOHUPOBaHUS OOBEKTA yIIPaBICHUS?

NaccUBHAasl.

17. Kak Ha3bIBalOT TOYKY , B KOTOPOU (PYHKITUS JOCTHTAaeT CBOETO HAMMEHbIIIETo 3HaueHus? (2 —
MHOECTBO JIOIYCTUMBIX PEIICHUI)

ONTHUMAJbHBIM pellleHueM 3a1a4H.

18. Uro, coryiacHO KpUTEpHIO MPOBEPKU HEOOXOAUMBIX YCIOBUHM 3KCTpEMyMa BTOPOIO MOPSIKA,
HE00XO0IMMO U JOCTATOYHO JUIsl TOTO 4TOOBI MaTpuiia ['ecce ObliIa OTPHUIIATENTHFHO MOIYOIIPEACTICHHON
1 TOYKA MOKET OBITh SIBJISUIACh TOUKOH JIOKAJIbHOIO MaKcCUMyma?

4TO0bI BCE IJIAaBHbIe MUHOPHI Y€THOI0 NMOPSIAKA ObLJIH HEOTPULIATEIbHBI, a BCE IJIABHbIE
MHUHOPBI HEYETHOTO MOPSIAKA — HEMNOJIOKUTeIbHbIE.

19. UYro Ha3pIBaeTCA rpaJUEHTOM HENpepbIBHO auddepenupyemoii GyHKINUN B TOUKe?
BEKTOP-CT0JI0el, 3J1eMeHTAMH KOTOPOI0 SIBJISIOTCH YacTHbIe IPOM3BO/IHbIE IEPBOI0 NMOPSIAKA,
BbIYHCJ/IEHHbIE B JIAaHHOI TOYKe.

20. Kakoe yTBepxaeHHe HEBEPHO?

ecau f(x) cTporo BbINyKJIas (PYHKIHS HA BHIMYKJIOM MHOKeCTBe X, TO OHA MOKeT I0CTUraTh
€BOero ri100aJpbHOro MUHMMyYMa Ha X 0oJsiee 4eM B OJHOM TOUKe.

21. Yo Ha3bIBaeTCs MOBEPXHOCTHIO YPOBHS (QYHKIUH?

MHOKeCTBO TOYeK, B KOTOPBHIX (PyHKI[USA NPUHUMAET MOCTOSIHHOE 3HAYEHHE.

22. Kaxkas kBagpatuuHas ¢popMa (a Takke cooTBeTCTByromas Matpuna ['ecce H(x)) Ha3piBaeTcst
otpunarensHo onpeaenennon (H(x) < 0)?

€CJIM IS JII000r0 HeHYJIEBOI0 BbINOJIHACTCH HEPAaBEHCTBO.

24. Kaxoil 00beKT ynpaBiieHUs! Ha3bIBaeTCs Ha0Jt01aeMbIM?

€CJIM M0 U3MepPeHUSIM BBIXOJIHOT0 CUTHAJIA MOKHO OINPe/IeTUTh €ro COCTOSTHHE.

25. Ilpu KakoM THIIE€ OLIEHOK COCTOSIHUS TUHAMHUYECKOT0 00BEKTa TPeOYyeTCsl HOCTPOUTH OLIEHKY
BEKTOpA COCTOSIHUA 00BEKTa B MOMEHT BPEMEHH t 110 HAOIIOJICHHSIM 32 BBIXOJIOM 00BEKTa BILIOThH 110
MOMEHTa , Ipu4em ?

Tema 2. Be3ycaoBHass MUHMMH3AIHA QYHKIUH MHOTHX IIePeMEHHbIX. BpinmyKibie QyHKIUHM 1
MHOxkecTBa. [IpakTuyeckne pacuersl o Mmerogam A.Baabaa, JI.Casuaka, A.I'ypBuua, B.
ITapero (MHTEpIpPeTanMsA METOAO0B HA 321a4aX 3aIMTHI HHPOPMALMH H IKOHOMHYECKOI0
coJlepKaHuA).

3ananuda:

OBnaners METOOM 0€3yCIIOBHOM MUHUMHU3AIMU (QYHKIIUN MHOTHX MEPEMEHHBIX.

Permmte TMIIOBBIE 331a4K JUIS 3aKpeTIeHUs 1 (OPMHUPOBAHUS 3HAHHUH, YMEHU, HABBIKOB.
Yka3aHus 110 BbINOJHEHHUIO 32 JaHUH:

Pemenue 3anay us:

1. [2 ocH. nmuT]: MeToapl 0e3yclOBHON MUHUMU3ALMU, OCHOBAHHbIE HAa BBIUYMCIEHHUU IEPBBIX
MPOU3BOIHBIX PYHKIUH (CTp. 344)

1. Paccmotpets ipumep S ctp. 346
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2. Penmte oquo m3 3amagmii Ne 17.123-17.128

MeTtob1 6€3yCIIOBHOM MUHUMHU3AINUN, UCTIOIB3YIOIINE BTOPHIE Mpou3BoAHEIE (CTp. 350)
. Paccmotpets ipumep 7 ctp. 351

. Pemuts ogHo 13 3amanuit Ne 17.178-17.144

KoHTpoJibHbIE BOIPOCHI:

1. Kakoit MeToj nmpsAMOro rMoucka Ha3bIBAeTCsl TACCUBHBIM?

Bce N TOUYeK , B KOTOPbIX OyAYT BbIYMCJIEHbI 3HAYeHNs] (PYHKIIUHU, BLIOMPAIOT 3apaHee.

2. Ilo xakoMy BbIpaXEHUIO IIpU IpuMeHeHnu MeTtoia dieruepa-Pusca onpenenstor BenuuuHy mara?

oltx)= /" +1a*) > min

3. B xakoM ciydae cTpaTerusi IoMcka B METOJIaX MUHUMHU3AIUA CUUTACTCS HE ONPEAETICHHON?
eCcJIM ompe/ieieHo 3aJaHHOe BpeMsl BbIYUCJIEeHH .

4. Kak Ha3bIBaeTCs BBIpAKEHUE , T1I€ 7

KOHEYHO-PA3HOCTHBIM OTHOILLIEHHEM.

5. Kak Ha3bIBalOTCS BHIOOP OYEPEIHON TOUKHU M BBIUMCICHUE 3HAUYCHUS 7

IATOM I0CJIeI0BATEILHOI0 MONCKA.,

6. Yewm sBisercs BenuurHa D(f) B BeIpakeHUH ?

o0J1acTb onpenesenusi pynkuuu f(x).

7. K kakum MeTozaM OTHOCSTCS MeToIbl MapkBapara, HeroToHa-Padcona?

K MeTO01aM BTOPOI0 MOPSAKA.

8. Kaxkoii nomxHa OBITh 3aJaHHAs TOYHOCTH HAXOXKIEHUS TOUKH ?

0oJib1Ie a0COTIOTHOM NMOrPeIHOCTH.

9. B kakoM ciyuae JelieHre OTpe3Ka Ha JIB€ HEpaBHbIC YaCTH HA3bIBAIOT 30JI0THIM CEUCHHUEM?
OTHOIIIEeHME VIHHBI BCEro 0TPe3Ka K IVIHHE ero 00/bleil YacCTH PABHO OTHOIIEHHU IO TJIMHBI
00JIbIIeH YaCTH K AJIHHEe MEeHbIIeH YacTH.

10. YTo U3 nepeyncieHHOro He OTHOCUTCS K METOIaM MpSMOro noucka?

B3BelIEeHHbIH METO] HAMMEHbIIMX KBAJAPaTOB.

11. K yueMy oTHOCHTCS METOJ1 KBaJIpaTUUHOM anmpoKcuManuu?

K MOJTUHOMHMAJIbHOM aNNmpoOKCUMAIUM.

12. Ha xakom oTpe3ke X MOXHO CTPOUTH M CPAaBHUBATH MEX]y COOON METOIBI MPSIMOTO MOMCKA?
X=[0,1]

13. Kakyro ¢pynkiuio umeer meron Jlesenbepra?

H (), h)=(1—‘& =(h+))"

14. Kak Ha3bIBatOT YKCIIO T B BBIPA)KCHUHU ?

OTHOIIIEHHEM 30J10TOr0 CeYeHMSI.

15. B ueM cocTOUT OCHOBHa 11€JIb HOpMAIU3aLM1 OTPaHUYECHUN?

B I0CTHKEHUM COATaHCHPOBAHHOCTH

16. Kak Ha3pIBaeTcs ckayisspHas GyHKIMS 7

(pyHkuus perakcanum.

17. Kakas u3 npeJcTaBIeHHbIX Ha pUCYHKE (DYHKIUIT He SBJISETCS CTPOro YHUMOAAIbHON?
18. Kak Ha3bIBalOT METO/Ibl HEITOCPECTBEHHOI'O PEIIEHUS 3a]]a4 YCIOBHOW ONTUMM3AIINH,
OCHOBAHHBIE Ha JIB)KEHUU U3 OJHOM TOMYCTUMOW TOUKH, I'/I€ BBINOIHIOTCS BCE OTPAHUYEHHUS K
JPyroi 10MyCTUMOM TOUKH C JYYIIUM 3HaYE€HUEM LieJeBOr PpyHKunn?

MeTOo/bl BO3MOKHBIX HATIPABJICHUH.

19. Kakomy Metony aHanmorndeH Meroa Herotona?

MeTOoy KacaTeJbHBbIX.

20. Kaxkas ¢ynkius f(x) Ha3pIBaeTCs yHUMOAAIbHOM (pyHKIIMEH Ha oTpeske [a, b]?
(yHKIMsA, 1151 KOTOPOIi CylIecTByeT Takas TOYKa , uTo ¢pyHkuus f(x) B moaynHrepsasie
yObIBaeT, a B IOJIyHHTEpBaJie BO3pacTaer.

21. Ilpu KakOM yCIOBHM METOJ MPSIMOTO MMOMCKA CUNTAIOT HAWIIY4LINM?
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IN(P")=minmaxIy(P.f), mwm I[x(P")=minsupiy(P,f)

PeP feF PEP fecx
22. Kakoil airopuT™ NpUMEHSETCs JIJIsl pealii3allii METO/1a IUKJIMYECKOT0 MOKOOPAUHATHOTO
crycka?
aaroput™m GZ1.
23. Uto Ha3bIBACTCSl MHTEPBAJIOM HEOMNPEACICHHOCTH?
HHTEPBaJ, B KOTOPOM IrapaHTHPOBAHHO HAXOUTCH TOYKA , COOTBETCTBYIONIAsl 3HAYEHHUIO.
24. Y10 U3 NepeyucIeHHOT0 He OTHOCUTCS K LEISIM HOPMAaJIU3allii OCHOBHBIX IEPEMEHHBIX 3a7aun?
yJayulieHue 00yCJI0BJI€HHOCTH 3a/1a4H.
25. Ilpu peuieHun Kakux 3a7a4d IPUMEHSAETCS METO]] IIUKINUYECKOr0 TOKOOPIMHATHOTO CIrycKa?
KAHOHUYECKHE 32/1a4M MOCTPOEeHUs] MUHMMU3UPYIOLIEH MOC/I1e10BaTeILHOCTH 1JIf
dynxkumonana J(x).

Tema 3. MaremaTuyeckasi UIpPa Ha 4YHCTBIX M CMEIIAHHBIX CcTpaTerusix: rpaduyeckue
WUIIOCTPalluM cTpaTeruil. 3ajayu JIMHEHOr0 NPOrpaMMHPOBAHMS, TrpaduyecKue MeTOAbI
peuieHus 3a1a4.

3ananus:

OBnageTh METOIaMU JIMHEWHOT'O TPOrpaMMHUPOBAHUSL.

Pemnts THIOBBIE 3a/1a4M ISl 3aKpEIIEHUs. U1 (POPMUPOBAHUS 3HAHUM, YMEHUM, HABBIKOB.

Yka3aHus 10 BbINOJHEHUIO 32 JaHUH:

Pemenue 3anau u3:

1. [3 ocH. nut]: 1.49, 151, 1.54, 1, 58, no MeToanyeckoMy MOCOOUIO JOTOIHUTEIbHBIC 3aaHMS,;
[3 ocH. muT]: 2.1, 2.3.
2. [2 ocH. nuT]:

[TocTraHoBKa 33724y JIMHEWHOTO MPOTrpaMMHUpOBaHus. |'paduueckuii METO pereHuHs.
. paccMmoTpeTh npumep 2, 3, 4 ctp. 359-360

. pemuTh oaHO U3 3aganuii Ne 17.188- 17.195 ctp. 360-361

. paccMoTpeTh npumep S ctp. 362

. petuTh oHO U3 3aaanuit Ne 17.201- 17.206
CuMInekc-MeTo | pelIeHns 3a1a4u JIMHEHHOTO TPOrpaMMUPOBAHHS.
. paccMoTpeTh mpumep 6 (ctp. 369) ctp. 364-370

= pemnTs oHO U3 3axanuid Ne 17.207- 17.212 ctp. 371-372
[lenouncneHHoOe TMHEHOE MPOrpaMMHUPOBAHUE

= paccmotpets mpumep 117.226 (ctp. 378) ctp. 378-379

. pemnTs 01HO U3 3axanuid Ne 17.227- 17.232 ctp. 379
KoHTpoJsbHbIE BONIPOCHI:
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1. IIpu kakoM yc10BUM 0a3MCHOE pelieHHe ABJISeTCS ONTUMAIbHBIM?

BCE€ OTHOCHUTCJIIBHBIC OLICHKHN CTAHOBATCS HECIMOJIOXHNUTCIbHBIMU.

2. IIpu kakoM yc/10BMH 32/1a4a JUHEHHOT0 NPOrpaMMHPOBAHNUS HMeeT 0JJHO eIMHCTBEHHOe
peumenne?

YHCIIO HYJIEBBIX OLEHOK PABHO YUCITY Oa3UCHBIX EPEMEHHBIX.

3. Kakoe pazouenue ocyuecTBJ/isieTcsi P UCNOJIb30BAHUM METO1A BeTBell U rpaHu?
pa3zbueHne MHOXKECTBA JOIYCTUMbBIX PEIICHHI Ha JIBa MOJAMHOXKECTBA.

4. YTo 13 nepevyncIeHHOr0 He OTHOCUTCS K TOYKAM, IO0A03PUTEIbHBIM» HA IKCTpeMyM?
TOYKH, B KOTOPBIX PaHT MaTpullbl SIKOOU CUCTEMBbl ypaBHEHUH CBSI3U OOJIbIIIE KOJIMYECTBA ypaBHEHUN
CBSI3HU.

S. Yro siBJIsIeTCA YCJI0BHEM 3aBeplIeHUs] BHINOJHEHUS] PACYETOB NP MCIO0JIb30BAHUM
MeTOo/1a BeTBeil U rpaHun’?

F&M< T

6. Kakasi nonoJtHUTEIbHAS NnmepeMEHHasi BBOAUTCHA B OrPAHUYCHUE-HEPABCHCTBO CO 3HAKOM
‘)

IepEMEHHAas CO 3HaKOM +.

7. Kaxkas nepemenHasi 10/1:;kHa ObITh BbIBe/leHA B 023K C MO JAHHBIM TA0JUIbI?

8. IIpu kakoM ycJI0BHH 321242 JIMHEHHOT0 MPOrpaMMHPOBAHUA MMeeT DeCKOHEeYHOoe
MHO’KEeCTBO penieHue?

YUCJIIO HyJIeBI)IX OILICHOK npeBmmaeT YUCI0 6aSI/ICHI)IX HepeMCHHI)IX.

Tema 4. Heauneiinbie 3ala4YM ONITUMU3AIIUU U METOAbI HX PCIHICHUA.

3aganus:

OBnazeTs cioco0amMu pelIeHus] HEJIMHEWMHBIX 3a71a4 ONTUMU3AIUH.

1. 3anauu, cBOAAIIMEC K IMHEHHOMY ITPOrpaMMHUPOBAHUIO

2. Mertoabl BO3MOKHBIX HAIPABICHUN

3. ['panueHTHBIE METO/IbI PEIICHUS 33124 HEJTMHEHHOTO IPOrpaMMHUPOBAaHUS
4. Mertoap! mTpadHBIX 1 OapbepHBIX GYHKIUI

Pemute TMIIOBBIE 331a4K JUIs 3aKperieHUs 1 (OPMHUPOBAHUS 3HAHUM, YMEHU, HABBIKOB.
Yka3aHus o BbINOJHEHHIO 3a/1aHU:

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

KoHTpoJibHbIE BONIPOCHI:

1. Yro 13 nepeyrcIeHHOro He BKII0YaeT 001as 3a/1a4a HeJIMHEHHOTro
MpOrpaMMUpPOBaHUA?

HOPMHPOBAaHHbIC KOHCTAHTBI.

2. UTo He OTHOCUTCS K OCOOEHHOCTSIM 3ajjad JMHAMHYECKOT0 IPOrpaMMHUpPOBaHUs?
neseBasi PYHKIMSA He paBHA CyMMe LeJIeBbIX (DYHKIMI KaK/A0r0 mara.

3. Kaxum BelpakeHrneM 3aatoTcsl ypaBHeHUs beniMaHa B 3a7jauax IMHaMUYECKOTO
IIPOrpaMMUPOBAHUA?

Z(sg-) = ?}i’;{fk(sk-l’xk) + Z;ol(sk)}

4. Kaxkoi 3Hak craButcs nepen unucinoM M nipu nepexone Kk M-3a1aue B IOMCKe
MUHHMYMa 11eneBoi GpyHKIuu?
+.
5. UYro sBiseTCS pelIEHNEM 3aJaul BBITYKJIOTO IPOrpaMMHUPOBAHUs, B KOTOPOH 1iesIeBas
(GyHKIUS BBITYKJIA U JOITYCTUMOE MHOKECTBO BBIITYKJIO?
J100ast TOYKa JJOKAJTbHOI0 MUHMMYMa LeJieBOi pyHKINH.
6. Kakue onenku SBISIOTCS MOJIOXKUTEIBHBIMU IO JAHHBIM TaOIUIIbI?
Aul,
7. Kakoe yTBepxeHHE SBIAETCS BEPHBIM?
3aja4a, npejAcTaBJIeHHAasi HA PUCYHKe, He MMeeT pelleHusl.
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8. UT0 HE OTHOCUTCSI K OCHOBHBIM OTPAaHUYECHUSAM 3a]1a4 JIMHEHHOTO MpOrpaMMHUPOBaHUsA?
HCKOMOe pelleHHe ABJsieTCsl HeOTPUIATeIbHOM BeJINYNHOIM.
0. Uto He sABISIETCS KOOPAUHATOM B METOJI€ BETBEUM U TpaHMIl?
LHEeJOYHUCIeHHAS] KOOPAMHATA ¢ HAUMEHbIIMM MM HAU0O0IbIIMM HHIEKCOM
10. Kakum BrIpakeHHEM MOXKET OBITh 3allcaHa 00IIast 3a7a4a HETMHEHHOTO
IIPOrpaMMHUpPOBaHUA?
Jo(x)—min, xe Q c R"
11. UTto He sBIIIETCS YCIOBUEM 3aBEPILICHUS BETBJICHHS B 33/1a4aX 1IEIOYUCICHHOTO

JIMHEHHOTO MPOrpPaMMHUPOBAHUS?

pelleHue HelleJ104ucJIeHHoe.

12. UYTo U3 nepevyrcieHHOro He OTHOCUTCS] K OCHOBHBIM BBIPAXKEHHSIM B IIOCTAHOBKE 3a7a4
JIMHEWHOTO MPOTrpaMMHUPOBaHUs?

Jo(x)—min,x e Q c R”

13. Kakas To4ka BBITYKJIOro MHOXeCTBa X Ha3bIBAETCs KpailHeu?
TO4YKa, KOTOPasi He MOKeT ObITh BbIPA:KeHA B BU/I€ BHIMYKJI0ii KOMOMHALIIMHU APYTUX TOYEK.
14. Kaxkoe ycnoBue Hanaraercs Ha BBOAUMYIO B 0a3uC IEPEMEHHYIO TIPH MEPEX0JIe OT
OJIHOTO 0a3MCHOTO PELICHHS K APYromy?

A, =maxA,
15. Kak Ha3bIBarOT nepeMeHHbIe, BXOSIINE TOIBKO B OHO M3 YPaBHEHUH CUCTEMBI C
kod(durmentamu 1, a Bo Bce ocTasibHbIC ¢ KO3 puiueHTaMu paBHbIMHU 07
0a3MCHBIMM.
16. [Ipu xaKoM ycioBUU 6a3UCHOE PELICHUE HA3bIBACTCS JOIMYCTHMbBIM?
x, 20

Tema 5. Pemienne onTUMHU3AUMOHHBIX 33124, ONTHMAJIBHO pacnpeejeHus] BbIYMCIUTETbHBIX
pecypcos B BM.

3aganus:

OBnazneTs ciocobaMu perieHus MPUKIAIHBIX 3a7a4 ONTUMU3AIIHH.

Pemmts THIOBBIE 3a/1a4M ISl 3aKpeTIeHUs: 1 (OPMUPOBAHUS 3HAHUH, YMEHUI, HABBIKOB.
Yka3aHus 1o BbINOJHEHHIO 3aJaHH:

Pemenne 3amaq us:

[5 ocH. nuT]: 2.5, 2.7; 3agaHue 10 METOAMYECKOMY TTOCOOHIO, MHIMBUyaTIbHbIE KAPTOUKU
KouTpoJibHbIe BOPOCHI:

1. Yrto o603HauaeTCs BRIpAXKEHUEM B 3a7]a4ax O paclpeeIeHUH CPEACTB, PeIIaeMbIX METOJaMU
JUHAMHYECKOT0 IPOrpaMMHUpPOBaHUs?

YCJI0BHASI ONTUMAJIbHAS NPUOBLID.

2. Yto uenec006pa3H0 MMPUMCHATH B KQUYCCTBEC KPUTCPHA ONITUMAJIBLHOCTH B 3a/1a4€ ONITUMU3AlIUN
MapaMeTPOB MEPEKII0YATENbHBIX JIEKTPOHHBIX CXeM?

KpHUTepuii MUHMMAJIBLHOIO 3anaca padoTocnocoOHOCTH.

3. Ilpu kakoM yCIIOBUH KJIETKH MAaTPHUIIbI IEPEBO30K HA3BIBAIOTCSA Oa3UCHBIMU?

X;>0
4. Yemy 10J1KHO OBITH paBHO oO1Iee YMCII0 0a3UCHBIX KJIETOK B MaTpuLe?
m+n-1

5. Yemy IOKHO OBITH PaBHO KOHEYHOE COCTOSIHHE MTPOIiecca paclpeeIeHus B 3ajadax
pacnpezeneHus cpeacTs?

0

6. Uro ob6o3Havaet mapamerp Q B BhIpaK€HHH ONTHMAIBHOTO peKMUMa MPOBEACHUs Iporiecca ?
(pynxnuonal.
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7. UTo UCNIONB3YETCS B KAUECTBE KPUTEPHUS ONTUMAIBHOCTH?

B3BellICHHBbI MeTOJ] HAUMEHbIIMX KBA/IPaTOB.

8. KakuMm BbIpa’keHUEM OIpeesieTcsl pOCT LENU B CXeMe MOJIEIN KHHETHKHU MOJMMEPU3allMOHHOTO
npoiiecca?

Bl +MLP,,M.

9. Kaxoe TOX/1eCTBO CIpaBeAIINBO ISl KaX/101 Oa3MCHOM KIIETKH MPH PEIICHUH TPAHCIOPTHOM
3a/1a4d METOJIOM ITOTEHIMAIO0B?

o+ B=c;;

10. Yto siBNIsI€TCS KPUTEPUEM ONITUMAIBHOCTH B 33/1a4aX O PAaCIpEIEICHUN CPEJICTB, peLIacMbIX
METOAaMH JUHAMUYECKOTO IPOrpaMMUpPOBaHUs?

MaKCHMAaJbHOe 3HaYeHue Z.

11. Yto He ucnoab3yeTcs B KauecTBE JAHHBIX MPH MapaMeTpUuecKoi naeHTU(PUKAIIY Ipoliecca
MOJINMEpU3ALUU?

KOHIUEHTPALUUs AKTUBHBIX LIEHTPOB.

12. Ot 4ero He 3aBUCUT HAYAIBHBIN MJIaH MIEPEBO30K, MOTYYAEMBIF METOJIOM CEBEPO-3aMaHOTO yria?
OT CTOMMOCTH.

13. Ilpu KakOM yCJIOBHH JIJIsi OTHOCUTEIIbHBIX OIEHOK CYMUTACTCS PEIICHHON TpaHCIOpPTHAs 3a/1a4ya’?

A,, 20

9.2 MeToauyeckne peKOMeH/IAMHU 10 MOAr0TOBKE MUChMEHHBIX PadoT

Tpebosanusn Kk noozomosxe u cooeprHcanuro NUCbMEHHbIX padom (peghepama, ooxknaoa):

1. CooTBeTcTBUE COAECP)KAHUSA TEME U IUIaHY pabOTHI.

2. TlonHoTa M rIyOMHA PACKPBITUS OCHOBHBIX OHATUN MPOOIIEMBI.

3. HocrtatodyHocTh (aKTOB, MO3BOJIIONIMNX IPOWJUTIOCTPUPOBATh  AKTYalbHOCTh W30paHHOMN
poOJIEMBI, CTIOCOOBI €€ PEIICHHUS.

4. Paborta ¢ TuTepaTypoi, CUCTEMATH3AIUS H CTPYKTYPUPOBAHKE MaTEpHaa.

5. O6o01IeHne U COMOCTaBICHHUE PA3IMUHBIX TOUEK 3pPEHUS 0 PacCMaTpPUBAEMOMY BOIIPOCY.

6. Hanmuuue u 4eTKOCTh BBIBOJIOB, pE3IOME.

[Ipu odopmiieHnn oTyeTa MO MPAKTUYECKUM 3aHATHUSAM HEOOXOIMMO CIE[OBaTh YKa3aHUSM IO
BBITIOJIHEHU IO Sa)IaHI/If/'I " xony pa6OTI>I " OATOTOBHUTDH KPATKHUE IMMCbMCHHBIC OTBECTBI HAa KOHTPOJIbHBIC
Bonpockl. CTYyIEHT JAO0JKEH OBITh TOTOB K YCTHOM C/1aue€ OTBETOB Ha BOIIPOCHI.

OO6mwme TpeboBaHMs K COAEpKaHUI0 U 0OPMIIEHHIO KYPCOBBIX pabOT coaepkatrcs B «MeToan4YecKux
PEKOMEHIAIMAX IO MOATOTOBKE U OGOPMIICHHIO KYpCOBOM pabOThD» (OPUIMANBHBIN callT Kadeapsl
®IIM UUHTE PITY).

Ha noknaz mo 3ammre KypcoBoil paboThl MOKET OTBOJIUTHCS A0 10 MUHYT.
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IIpunoxenue 1. AHHOTAIUS
paboyeii mporpaMMbI JUCIUATUTHHEL

AHHOTAIIUS PABOYEN ITPOT' PAMMBI JTUCIHUILIAHBI

JuctmiuimHa «MeToJpl ONTUMH3AINNY» peann3yeTcs Ha (akylibTeTe WHPOPMALMOHHBIX CHUCTEM U
0e3omacHocTH Kadeapoii GyHIaMeHTATbHON U MPUKIIATHON MAaTEeMaTHKH.

Lenp aucuuIuIMHBL: cOPMHUPOBATH y CTYJCHTOB METOJIOJIOTUYECKAE OCHOBBI CHCTEMHOTO aHalH3a U
MCTOAOB PCHICHUA OINTHMU3AIHWOHHBIX 3aJda4d IIPpU O6OCHOBaHI/II/I U TIPUHATUHU OpPraHUu3allMOHHO-
TEXHUYCCKHUX PEIICHUH.

3agauu:

- O03HAaKOMHUTH CTYIIEHTOB C IPOILIECCOM pa3pabOTKH METOJOB ONTHMH3AIMH Ui OOOCHOBaHUS W
NPUHATUS pEUIeHUH 10 3amMre WH(GOpMAIMU; OICHKA JOCTOMHCTB M HEJOCTAaTKOB METO/I0B
ONTUMH3AIMH, BO3MOXXKHOCTH UX Pean3anuu mpu nomomm IBM;

- C(bOpMI/IpOBaTB OCHOBbBI MAaTCMAaTHUYCCKOro aliapara IJid pealr3aliiu METOAO0B OIITHMHU3AlUU U
CHCTEMHOI'0 aHaJIM3a C BBIXOJIOM Ha MPHHSTHE PEIICHUH B YCIOBHIX HEONPEACICHHOCTH U PUCKA;

- HAY4YUTb I[IOHUMAThb JABUIKCHUC I/IH(bOpMaIII/IOHHI)IX IIOTOKOB B CBA3UM C PCIICHHUEM CIICAYIOIINX
ONITUMU3AIMOHHBIX 33]1a4:

J pacrpeiesieHUs BBIYUCIUTENBHBIX TTOTOKOB MHOTOMPOIECCOPHBIX DBM;

J CHHTE3a UCKYCCTBEHHBIX HEUPOHHBIX CUCTEM;

J pacnpenesieHus peCypcoB B CIIy4asiX BBICOKON pa3MEPHOCTH;

J o0OecriedyeHrss BBICOKOTO YypPOBHS  HAAEKHOCTH M 0Oe30MacHOCTH  (PYHKIHOHUPOBAHUS

MH(QOPMAIIMOHHBIX CUCTEM.
JlucuuiuinHa HanpaBJieHa Ha (popMUpOBaHHE CIIETYIONIIX KOMITETEHIIHNA:
OIIK-2. Cmocoben 000CHOBaHHO BBIOMpaTh, JopabaTbIBaTh W NPUMEHATH JUIS  PELICHUS
WCCIIEIOBATENIbCKUX M TPOCKTHBIX 3a7ad MaTeMaTH4YeCKHe METOJAbl M MOJEIH, OCYIIECTBIATH
IPOBEPKY aJ€KBATHOCTH MOJIEIICH, aHAJM3HPOBATh PE3yJIbTaThl, OLICHUBATh HAJICKHOCTh U KAa4eCTBO
(GYHKIIMOHUPOBAHUS CHCTEM.

B pe3ynbraTe 0CBOCHUS TUCHUIUIMHBI OO YyYarOIMIACsS TOJDKEH:
3namb: HBOIIOIMIO CHCTEMHBIX IMPECTABICHH; OCHOBHBIC MTOHATHUS U OIPEIEIICHNS; COAEep)KaHUuE |
CYIIHOCTh MaTE€MaTUYECKMX METOJOB ONTHUMH3AIMHM, METOAbl BbIOOpa M NPHUHATHUSA PEIIeHUH Kak
3aBepUIAIONIEeH CTaJAWU CUCTEMHOTO IPOXOJa K MPOEKTHPOBAHMIO, CO3/AHHIO M OSKCIUTyaTalluu
MH(POPMAIIMOHHBIX CHCTEM.
Ymemw: 00001maTh M aHAIM3UPOBATH HHPOPMAIUIO, (HOPMYIHPOBATH LEJIN U BHIOMPATh ONTHUMAaJIbHbIE
NyTH WX JOCTHXKEHUS; (HOPMYIUPOBATh CYIIHOCTh KOHKPETHBIX METOAOJIOTMYECKHX HPUHIUIIOB
CHCTEMHOTO aHalln3a, NPUHATHS pEIIeHWH H METOJOB ONTHMH3ALUH;, TPUMEHSTH OCHOBHBIE
U3yYeHHbIE METOJbl ONTHMMH3ALMU B TpOLECCe TMPHUHATUS AIbTEPHATUBHBIX pEHIEHUH BO
MHOTOKPUTEPHAIIBHBIX 33/1a4aX C y4EeTOM HEOIPEIeICHHOCTH M PHCKA.
Braoems: npencraBneHreM o NMEPCIEKTUBAX Pa3BUTHsI CUCTEMHOTO MPOX0Ja U METOJI0B ONTUMHU3AINH
BbIOOpa aIbTEPHATHBHBIX PEIICHHI; MPEICTaBICHUEM O BO3MOXHOCTIX MpuMeHeHnss DBM ¢ memnbio
peanu3any MEeTOJI0B ONTHMH3ALMH, COCTaBISIONIMX OCHOBY HEPCHEKTHUBHBIX HH(OPMAIMOHHBIX
crcreM 0€30MacHOCTH, PYHKITMOHUPYIOIINX B PEKUME PEaTbHOTO BPEMEHH.

[To nucnununHe TperycMOTpeHa MPOMEeXKYyTOUHas aTTecTalus B GopMe OLEHKH KypCOBOM paboThl,
JK3aMEHa.
OO61ast TpyA0€MKOCTh OCBOEHUS TUCHUIIIMHBI COCTABISET 6 3a4ETHBIX €UHMUII.
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JIMCT U3BMEHEHUI!

Ilpunosxcenue 2

No | Tekcr akTyanuzainuu uinu npuiaraeMbii Kk PI1J] nokymenr,
COZEpKAIMI U3MEHECHUS

ara

Ne
MIPOTOKOJIA

1 Ona OIN BO marucTtpaTypbl n3amMeHeHus Tonbko 3a 2020 r.
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