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1. IosicHUTeJIbHAS 3aHCKA

1.1. Ilens u 3amaun TUCHHUILINHBI

Ilenp nucHMIUIMHBL: CHOPMUPOBATH Y CTYIASCHTOB METOIOJOTHYECKHE OCHOBBI CHCTEMHOTO
aHaM3a W METOJOB pEIICHUS ONTUMHU3AIMOHHBIX 3a/Ja4 MPU OOOCHOBAHWUM U TPHUHATHU
OpraHU3aIMOHHO-TEXHUYECKUX PEIICHUH.

3amayn TUCHUILIMHEL.

- 03HaKOMHTbH CTYJICHTOB C IIPOILIECCOM pa3pabOTKU METOJIOB ONTUMHM3AIIUH I 0OOCHOBAHHS U
NPHUHITHS PEIICHUH Mo 3amuTe WH(QOpPMAIMK; OIEHKA JTOCTOMHCTB M HEIOCTAaTKOB METO/OB
ONTUMH3AIMH, BO3MOKHOCTH UX peaju3aiuu mpu nomomu IBM;

- chopMHUpOBaTH OCHOBBI MATEMATUYECKOTO alliapara sl peaTn3alii METO0B ONTHMH3AIIH
CHCTEMHOTO aHaju3a C BBIXOJOM Ha MPUHATHE PEIICHUH B YCIOBUAX HEOMPEICICHHOCTH W
puCKa;

- HAYYUTh MMOHUMATh JIBIKECHHE MH(POPMAIIMOHHBIX ITOTOKOB B CBSI3M C PEHICHUEM CJICAYIOIINX
OIITUMM3AMOHHBIX 3aa4:

L4 pacupeaCICHUA BEIYUCIUTCIIBHBIX ITIOTOKOB MHOT'OIIPOLICCCOPHBIX 3BM,

o CHHTE3a UCKYCCTBCHHBIX HeﬁpOHHLIX CHUCTEM,

o pacnpeaciicHud peCypCoB B ClIydasax BBICOKOM PasMCpPHOCTHU,

o obecrieyeHnsi BBICOKOTO YPOBHA HAACKHOCTH U 0€e30macHOCTH q)YHKI_[I/IOHI/IpOBaHI/IFI

UH(POPMALMOHHBIX CHCTEM.

1.2. TlepeyeHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 AUCIUILINHE, COOTHECEHHBIX C
WHAUKATOpaMH JTOCTHIKEHUS KOMIIETCHIINN

OIIK-2. Crmocoben | OIIK-2.1. 3Hamsb: IBONIONMIO CHUCTEMHBIX MPEICTABICHUI; OCHOBHBIC
000CHOBaHHO Ompenensier u HOHSTHUS U OIPEICIICHHS.
BBIOUPATH, aHaJM3UpyeT Ymems: 0000marb W aHaNM3UPOBaTh HHQPOPMALUIO,
J0pabaThIBaTh U CYIIECTBEHHBIC (GopMynHMpoBaTh 1€MW M BHIOMpATh ONTHMAJbHBIE MyTH HX
HNPUMEHSTH JUIS 3IIEMEHTEI JOCTHKEHHSI.
peUICHUA I/IH(i)OpMa]_[I/IOHHBIX Braoemw: MMPEACTABJICHUEM O MECPCIICKTUBAX PAa3BUTHUA
HCCIIEZI0OBATENILCKUX | CUCTEM METOJIOB ONTUMH3AIIMH BhIOOpA AJIbTEPHATHBHBIX PEIICHUIA.
U MIPOEKTHBIX 3a1ad | OIIK-2.2. 3uams: conepkxaHue W CYyIIHOCTh MaTEMAaTHYECKUX METOJIOB
MaTeMaTHYeCKHe OcymecTBisieT ONITHMU3AIIMK; METO/BbI BBIOOpA M NPUHSATUS PEIICHUH Kak
METOJbI M MOJIENH, | TIOMCK U 3aBepUIAIOIIeH  CTQJAMM  CHCTEMHOr0  NpOXoJa K
OCYIIECTBIIST MPUMEHSET HPOEKTHPOBAHHIO, CO3/IaHUIO " IKCILTyaTaluu
HPOBEPKY POrpaMMHOE MH()OPMALIMOHHBIX CHCTEM.
a/IeKBaTHOCTH obecnieuenue 111 | Ymems: bopmynrpoBath CYIIHOCTb KOHKPETHBIX
Mozenei, IIPOBEICHU METOAOJOTMYECKUX IMPHUHLUIIOB, NPHUHSITHS PpEIIEHUH U
aHAJIM3UPOBATH BBIYHMCIIUTEIBHBIX | METOJIOB ONTUMHU3AIMU; NPUMEHSATh OCHOBHBIC W3y4YEHHBIC
PE3YIbTAThI, OKCIIEPUMECHTOB METOAbI OIITUMU3aAITUN B mpouecce MIPUHATUA
OLICHUBATh AJBTEPHATUBHBIX  PEUIEHUMM BO  MHOTOKPUTEPUAIIBHBIX
HaJISKHOCTD U 3a71a4ax ¢ y4eTOM HEONpPeIeICHHOCTH 1 PHUCKa.
KauecTBO Bnaoems: ipenicTaBieHHEM O BOSMOXKHOCTSIX TIPUMEHEHHS
(GYHKITMOHUPOBAHUS OBM c 11enp10 peanu3anud MeTOI0B ONTHMHU3AIINH,
CHCTEM COCTaBJISIONINX OCHOBY IEPCHEKTUBHBIX HHPOPMAIIMOHHBIX
crcTeM 0e30MacHOCTH, PYHKIMOHUPYIOIIUX B PEKUME
PEAILHOI0 BPEMEHH.

1.3 MecTo QUCHHUIUIMHBI B CTPYKTYpe 00pa30BaTelIbHOM MIPOTPaMMBI

Jucnummaa «MeTobpl ONTUMH3AIMI» OTHOCUTCS K 00£3aTeIbHOM 4YacTH OJIOKa JUCIUILIHH
y4eOHOro IJIaHa.

JIis OCBOCHMS TUCHHIUTMHBI HEOOXOAMMBI 3HAHUS, YMCHHS W BIIAJCHHS, CPOPMHPOBAHHBIC B
XOJIC M3YYCHHUs CIEAYIOMMX IUuciMIUH: «JlnddepeHiuanpibie ypaBHEHUD», «UHCICHHBIC
MeTOIbD», « Teopus yrpaBICHHsD.




B pesynpraTte OCBOCHHMS IUCHUIUIMHBI
U3y4ECHUS
«MaremaTrudeckasi TEOpuUs UTPY,
VYuebnast mnpaktuka (Haywno-mccnenoBarenbckas paboTa (mosryueHue

HeoOXOoauMBIE  IIA

MOACIIUPOBAHUCH,

dbopMHpYIOTCST 3HAaHUS, YMEHUS W BIAJCHUS,
CICAYIOMUX JUCHUIUIMH M  TPOXOXKJICHUS  MPaKTHUK:
«Meronpl TpUHATHS penieHui», «MaremaTuyeckoe

IEPBUYHBIX HABBIKOB HaquO'HCCHeﬂOBaTeHBCKOﬁ I[CHTeJ'IBHOCTI/I)).

2. CTpyKTYypa JUCUMILIIUHBI

OO0mias Tpy10€MKOCTh AUCIUIUTUHBI COCTaBISIET 6 3.€., 216 4., B TOM 4HMClie KOHTaKTHas pabota
oOydaromuxcs ¢ mpernojaaBareiaeM 56 4., mpomexxytodHas arrecranus 20 4., camocTosITeNbHas
paboTta oOyuaromuxcs, B T.4. KypcoBas padota, 140 u.

Bunsl yue6HO# paboThI,

(B wacax)
KOHTAKTHAS ®DOpMBI TEKYIIIETO KOHTPOJIS

No Pasnen = = yenesaemocTH

= = dopma NPOMEKYTOUHON
m\n JWCLUIIIMHbI/ TEMBI 2 A =
2 gzl o aTTeCTAlluH

= o ¥ 2 5 (no cemecmpam)
3 S| EE 25| 5=
3 2 | £5 &8 £8
O s | &% =& R'E

= E &5 O o

1 CucTeMHBIH aHaIu3, 6 2 2
Pa3BUTHE CHCTEMHBIX
HPEACTABICHUMN.

2 Maremarnyeckue MeTonsl | 6 4 6 8 Yyactre B ANCKYCCUH Ha
ONITUMHU3AIUH, UCXOTHBIC MPAaKTUYECKOM 3aHSATHH
TIOHSITHS U OIIPEJICIICHHUSL.

3 MeTtop1 6€3yCII0BHOM 6 2 6 10 | PacuetHo-rpaduueckas pabora
MUHUMM3AIIH QYHKITIH (PI'P) Nel
MHOTHX ITEPEMEHHBIX. TectupoBanue

4 YucieHHbIE METOIBI 6 4 6 10 Yyactue B  JUCKYCCHH Ha
peleHus 3a71a4 MPAKTUYECKOM 3aHATHH
JINHEHHOT O
MPOrPaMMHUPOBAHUSI.

5 YucieHHbIE METOIbI 6 2 6 10 | PacuerHo-rpaduueckas paboTa
peuIeHUs] HEMUHEWUHOTO Ne2
MPOrPaMMHUPOBAHHS.

6 Mertomb! pereHus 6 4 8 10 Yuactue B  JIUCKYCCHH Ha
JUCKPETHBIX 337124 MPAKTUYECKOM 3aHITHU
ONITHMHM3AIUH.

7 Onrumusanus B 6 2 10 Yyactue B JOUCKyCCMM Ha
0ECKOHEYHOMEPHBIX MPAKTHUYECKOM 3aHITHU
MTPOCTPAHCTBAX.

8 Marpouasl B JUCKpeTHOH | 6 4 10 | TectupoBanue
ONTHMH3AIINH.

9 Kypcosas pabora 6 2 70 | Ornenka KypcoBoi pabOThI

10 | Dk3ameH 6 18 DK3aMeH 1o Ouieram
HTtoro 24 32 20 140

3. Coaep:kanue TUCHUIIMHBI

TEMA 1. CHCTEMHBI AHAJIN3, PA3BUTUE CUCTEMHBIX IIPEJACTABJEHU




OnpeneneHuss W OCHOBBI CHCTEMHOIO aHaliM3a, MECTO €ro B psAAy HalpaBICHU,
oOecreynBalOIIUX yIPABICHUE CIOXKHBIMH CHCTEMaMHU: TEOpUS MPUHATHS  PpEIICHUH,
HCCIICIOBAHNE OIlepaluii, TEOPUS CUCTEM, TEOPUS UIP, CUCTEMOTEXHHKA, CUCTEMBI MacCOBOTO
00cCiIyKUBaHUs, MOJEIUPOBaHU cucTeM. [Ipumepsl 1 MecTOo 3aa4 ONITUMU3ALNUU B ITPUKIIAIHBIX
3aJa4ax B PACIPENEICHUU PECYpPCOB, JIOTUCTUKM M T.I.; 3HAKOMCTBO C METOAOM
[I0CJIEI0BATENbHBIX PEANIOYTEHUH.

OCHOBHBIE IOHATHUSL CUCTEMHOIO aHAJIN3A: 3JIEMEHTBl CUCTEMBI CBSI3U, 0OpaTHas CBA3b, CUCTEMA,
OosbIIasg cucTeMa, UEpPapXUsl B CUCTEMAX, JEKOMIIO3ULUS CHUCTEMbI, MAaTPOUIHBIE CTPYKTYPHI.
[TonsiTre cnoxHocTH cucTeMsl 1o KosMoroposy.

[TocTpoeHue kinacca 3KCTpEMabHbBIX 33/1a4 B CUCTEMHOM aHAJIM3€, JOMYCKAIOIUX MaTPOUAHbBIN
MOJAXOJ ¥ pPa3peIIMMbIX METOIOM ITOCJIEJ0BATEIbHBIX IPEAIOYTEHUH.

HcTopust CTAaHOBJIEHMS U Pa3BUTUS CUCTEMHOI'O aHAJIN3A.

TEMA 2. MATEMATHYECKHE METO/1bl OITUMUN3ALUN: UCXO/IHBIE
INOHATUA U OITIPEJEJIEHUSA

OCHOBHBIC CBEJCHUSI W3 TEOPHM MHOXKECTB, TpadoB, MATPOHMIHBIX CTPYKTYp H 3aaady
LIEJIOUMCIIEHHON ONTUMM3ALINH.

KomOuHaTOpHBIE OCHOBBI CHCTEMHOIO aHajlu3a M METOJOB ONTHMH3ALMU: COYECTaHUS,
HEPECTaHOBKH, YIOPSI0Y€HHOCTh, Pa3MELLCHUs], pacIpeeIeHHUS.

bunoMm Hpr0TOHA ¥ OCHOBHBIE CIIEICTBHSI, BBITEKAIOLME U3 HETO.

Merton pekyppeHTHBIX COOTHOILIEHHH, MeTo1 U uucia Gubonauyu.

3amaua oOecrieyeHHs HAAEKHOCTH CHUCTEMBI 3aIIUTHI WH(GOPMAIMKA METOAOM ONTHMAIBHOTO
pe3epBUPOBAaHMS OTKA3aBIINX 3JEMEHTOB. 3ajaua 3aluThl THPOPMALIUH B CI0XKHOH cucTeMe.
LleneBast ¢yHKIMS B ONTUMHU3AIMOHHON 3a/Ja4e C YCIOXHEHHBIM COCTAaBOM pacIpeesIeHuUs

pecypcoB.

TEMA 3. METO/Ibl BE3YCJIOBHOM ONITUMM3AILIAY ®YHKIWI MHOT KX
INEPEMEHHBIX

[TocTpoeHune kinacca 31eMEHTapHBIX 33Ja4, JOIYCKAOIUX MAaTPOUAHBIN MOIX0 U pa3pelInMBbIX
METOJIOM IOCJIEOBATEIbHBIX IPEINOUTEHUI.

[Tpumep npakTHyecKo# 3a1aun 6€3yCI0BHOW MUHMMHU3ALUHU (METOJ] HAMMEHBIINX KBaJpaTOB).
Boinykible MHOXKECTBA M BBINYKJIblE (DYHKIIMH: CBOMCTBA BBIMYKJIBIX (DYHKIMH, BBIIYKIIbIE
KBagpaTHble ¢GYyHKUMU. [Ipsmble MeToAbl O€3yCIOBHOW MUHMMM3ALMU: MUHMMH3ALUSA IO
IPABUJIBHOMY CUMIUIEKCY, MOMCK TOYKM MUHUMYMa NO Je(OPMUPYEMOMY CHUMILIEKCY, METOA
LUKIINYECKOr0 MIOKOOPAMHATHOTO Clajia, allropuT™M Xyka-J[»aBuca, METOJ CIIy4ailHOrO IOUCKA,
METOJl COMpPSDKEHHBIX HampaBiieHud. MeToasl 0e3yclioBHOM MHHUMH3allMd Ha OCHOBE
NPOM3BOHONW (YHKIMU: METOJ T'PaJUEHTHOrO CHajia, METOJ HAuCKOpEHIIero cmajaa, MeTOoJ
HproTOHA, KBa3MHBIOTOHOBCKUE METO/IBI.

3amaua «oOecreyeHne HaJeKHOCTH 3a CYET ONTHUMAJIbHOIO PEe3epBHPOBAHUS OTKA3aBIIMX
AJIEMEHTOBY. 3a/iaua «3amuTa HHHOpMaIuu B CHCTEMEY.

TEMA 4. YAUCJIEHHBIE METO/IbI PEIIEHWS 3AJAY TUHEMHOT O
ITPOI'PAMMMPOBAHUA

JluneliHoe mnporpamMmupoBaHue. 3aJadyd HEJIWHEMHOrO NIPOrpaMMHUpPOBAHMS, CBOJUMBIE K
[[EJIOUUCIIEHHOMY TPOrpaMMHMPOBAHUIO C HEJTMHEWHOW 1eneBoil (QyHKIueH K JuHeHHOMY
IPOrpaMMHUPOBAHUIO:  337aud  APOOHO-JIMHEHHOTO  MPOTpaMMHUpPOBAHUS,  KBaJIpaTUYHOE
[IpOrpaMMUpPOBAaHUE.

TEMA 5. YUCJIEHHBIE METO/ bl PEIHIEHUS 3AJJAY HEJUHENWHOI' O
IMPOT'PAMMMPOBAHUS

Metonbl BO3MOXHBIX HAllpaBJICHUM: ClIydyald JIMHEMHBIX M HEJIMHEUHBIX OrPaHUYCHHM.
I'panvieHTHBIE METOABI: METOJ MPOEKLIHMH, METOJ YCIOBHOIO TpagueHTa. MeToasl



MOCJIEIOBATEILHOM 0€3yCIOBHON ONTUMH3AIIUN, METOIbI IITPaQHBIX U OapbepHBIX (DYHKITHI.

TEMA 6. METO/bI PEHHIEHUA TUCKPETHbBIX 3AJIAY OIITUMU3ALIUA
IlocTaHOBKAa ONTUMU3ALMOHHON 3a/a4d IPOEKTHUPOBAHUS HCKYCCTBEHHOM HEWPOHHOM CETH.
IleneBast GyHKLUS B ONTUMHU3ALMOHHON 3a/1a4e C YCIOKHEHHBIM COCTaBOM pacIpeAessieMOoro
pecypca.

ITpumeppl MaTeMaTHYECKUX MOJENEH JMCKPETHBIX 3aJad ONTUMH3alMH. MeTox OTCEYeHUs.
Meronbl BeTBEM M rpaHul. JIMCKpeTHOE NMHAMUYECKOE NPOrpaMMHpPOBAHUE: IMOCTAHOBKA
MHOTOIIarOBOM 3a7ja4i ONTUMU3ALMH, IPUHLUI ONITUMAJIBHOCTH, MeTO, bennmana.

TEMA 7. OITUMUM3ALIUA B BECKOHEYHOMEPHBIX IPOCTPAHCTBAX
banaxoBel u  TWIKOEPTOBBI NHpOCTpaHCTBAa  (YHKUMH: JMHEHHBIE  (QYHKIHMOHAIbHBIC
MIPOCTPAHCTBA, HOPMHUPOBAHHBIE U MaTEMaTHYECKHUE MPOCTPAHCTBA, 0aHAXOBBI U TUIHLOEPTOBBI
npoctpancTBa. OCHOBHBIE CBEJICHHS O (DYHKIMOHANAaX B 0AHAXOBBIX MPOCTPAHCTBAX, BHIMYKJIbIC
¢dbynkuonansl. HeoOxonuMmble W JOCTAaTOYHOE YCJIOBUS MHMHMMyMa (yHKIMOHANA: 3ajxada
MUHHMH3AIMA B 0aHAaXxOBOM MPOCTPAHCTBE. YCJIOBHE MHUHUMYMa U depeHIupyemMoro
¢ynkiuonana. Teopema  Kyna-Takkepa.  IlpuOmmkeHHble  METOABI ~ MUHUMU3ALUU
(YHKIMOHAJIOB NpU HAJUYUM OTPAHUYEHUN: METOJ NPOCKUUU I'PaJUEHTA, METOJ IITpapHBIX
(GYHKIIMOHAJIOB, METOJl yCIOBHOTO TrpagueHTa. MeTol TpagueHTHOTO Crajaa, METoJ
HanWCKOpEHIIEro craja, METO/ CONPS)KEHHOI0 IPaJIUEHTA.

TEMA 8. MATPOUbI B I[I/ICKPETH0171 OIITUMU3ALINU

Bomnpocsl cymiecTBoBaHUsI JOKaJIbHOTO MHUHUMYyMa, METOJ W AITOPUTM IOCIEA0BATEIbHBIX
MPEAITOYTEHUN.

MHorokputepuaabHas 3ajiada ONTHUMHU3AIMK: MeToJ aHanu3a uepapxuii (Merox T.JI.Caarm),

TCOPCTUKO-aHAIUTUYCCKUEC NPCAINNOCHIIKH, CYIITHOCTh METOZA, AJITOPUTM €TI0 pCain3alinuu.

4. Obopa3oBaTejibHbIE TEXHOJIOTHH

Ne Buasbl yueOHbBIX
HaumenoBanme pasgesa N Oo0pa3zoBaTeJIbHbIC TEXHOJIOTHH
n/n 3aHATHH
1 |2 3 4
1 |(Cucremublii aHAIN3, Jlexusa Jlexuusi-Bu3yanu3auus ¢ NPUMEHEHUEM
pa3BUTUE CHCTEMHBIX CITalI-IPOEKTOPA
IIPEACTABIICHUN.
[IpakTnueckoe 3ansaTHe |PemeHne THOBBIX 3aa4 IS 3aKPEIUICHUS
1 GOpMUPOBAHUS 3HAHHHA, YMEHUH,
HaBBIKOB
CamocTosTenpHas KoHncyneTHpoBaHye 1 IpoBepKa JOMaITHUX
pabota 3aJIaHUI MOCPEICTBOM JIEKTPOHHON MOYTHI
2 |MareMmaTnueckue METOIBI Jlekmus IIpobnemMHuas IeKIus
ONTHMH3AIINH, HCXOTHBIE
MOHATHUS U ONPEJIEIECHNUS. [IpakTnueckoe 3ansaTie |PemeHre THNOBBIX 33a4 I 3aKPEIUICHUS
u ¢popmuposanust 3YH
CamocTosTenpHas KoncynpTHpoBaHnue 1 npoBepka JOMaIIHUX
pabora 3aJIaHUI MOCPEACTBOM JIEKTPOHHON OYTHI
3 [Meronp! 6e3ycnoBHON Jlexuus [IpoGnemHuas nexkus
MUHUME3AIAHA QYHKITIT
MHOTHUX NEPEMEHHBIX. [IpakTnueckoe 3ansaTHe |PemeHne THNOBBIX 33a4 I 3aKPEIUICHUS
1 GOPMHUPOBAHUS 3HAHUI, YMEHUH,
HaBbIKOB




CamocrosiTenbHast KoncynbsTupoBaHue u nmpoBepKa JOMAaIIHUX
pabora 3aJ]JaHUM MOCPEJICTBOM BJIEKTPOHHOMN MOYTHI
4 |YncieHHbIE METOIBI Jlexuus Jlexuus-Bu3yanuzanus ¢ IPUMEHEHUEM
perieHus 3a1a4 JUHEHHOTO claii-poexTopa
MPOTPaMMUPOBAHHUS.
IIpaktuueckoe 3ansaTue |PenieHue TUNOBBIX 3a4a4 AJIS 3aKPEIICHUS
1 GOpPMHUPOBAHUS 3HAHUH, YMEHUH,
HAaBBIKOB
CamocTosTenbHas KoHcynpTHpOBaHHE U IPOBEPKA JOMAIIHUX
pabora 3aJ]aHUH MOCPEJCTBOM 3JIEKTPOHHOMN MOYTHI
5 |YucneHHbIE METOIBI Jlexuus Jlexuusi-Bu3yanuzanus ¢ NpUMEHEHUEM
pelieHus: HETMHEWHOT O claii-poexTopa
MIPOTrPaMMUPOBAHUS. IIpaktnueckoe 3ansaTue |PenieHue TUNOBBIX 3a4a4 AJIS 3aKPEIICHUS
1 GOpMUPOBAHUS 3HAHHHA, YMEHUH,
HAaBBIKOB
CamocrosiTenbHast KoHcynbpTHpoBaHue U IpOBEPKA JOMAIIHUX
pabota 3a/IaHUM TTOCPEJICTBOM JICKTPOHHOM MOYTHI
6 |MeTozp! perieHus Jlexmusg [IpoGnemHuas nekius
JIUCKPETHBIX 3a/1a4
ONTUMU3ALUH. IIpaktuueckoe 3ansatue |PenieHue TUNOBBIX 3a4a4 AJIs 3aKPEIICHUS
1 QOpMUPOBaHUS 3HAHUH, YMEHUH,
HaBBIKOB
CamocrosTenbpHast KoncynpTupoBaHnue u mpoBepKa JOMAIIHUX
pabota 3a/IaHHI TOCPEJICTBOM JICKTPOHHOM MOYTHI
7 |OnTuMusanus B Jlexuusa [IpoGnemHuas nexmus
0EeCKOHEYHOMEPHBIX
MPOCTPAHCTBAX. [IpakTuueckoe 3anstue |PereHne TUMOBBIX 3a/1a4 IS 3aKPETUICHUS
1 QOpMUPOBaHUS 3HAHUH, YMEHUH,
HaBBIKOB
CamocrosTenpHast KoncynpTupoBaHue u mpoBepKa JOMAITHUX
pabota 3JIaHAI TTOCPEJICTBOM JICKTPOHHOU MOYTHI
8 |Matpousl B JUCKPETHOM Jlekmsa [IpoGnemHas exmus
ONTUMU3ALUU.
[IpakTuueckoe 3anstre |PerneHne THMOBBIX 3a/1a4 IS 3aKPETUICHUS
U QOpMHUPOBaHUS 3HAHUH, YMEHUH,
HaBBIKOB
CamocrosTenpHast KoncynpTupoBaHue u mpoBepKa JOMAITHUX
pabota 3aIaHUM TOCPEJICTBOM JIEKTPOHHOM MOYTHI

5. OneHKa MUIaHNPYeMbIX Pe3yJIbTATOB 00y4eHH s

5.1. Cucrema orieHUBaHUA

®opMa KOHTPOJISI Makc. KOJIH4eCcTBO 0ANJI0B

3a ogny Bcero

padoty
Texkyniuii KOHTPOJIb:
— pacuetHo-Tpadugeckue pabotsr (PTP) NeNe 1,2 (Temsr 3,5) 15 GaynoB 30 6amwioB
— TecTUpoBanue (Tema 8) 30 6ayioB 30 6amoB
IIpoMexyTrouHas arrecTanus 40 6annos
(3x3ameH no Ouseram)
HToro 3a cemecTp (IMCIUILTHNHY) 100 Gamnos
OKk3aMeH




[TosrydeHHBIM COBOKYIHBINA PE3YyJbTAaT KOHBEPTUPYETCS B TPAAULHUOHHYIO IIKAIy OLECHOK W B
mKany oneHok EBpomeiickoil cucteMsl mepeHoca u HakoruieHus kpeautoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBUH ¢ TabOIMIIEH:

100-6amnpHas niKana TpaauiroHHas mKkaja Illkana ECTS
95-100 A
8394 OTJINYHO B
68 — 82 XOpOIIO0 3a4TCHO C
56 — 67 D
50 55 YIOBJIETBOPHUTEIHLHO E
2049 FX
019 HEYIOBJICTBOPHUTEIHHO HE 3a4TCHO F

5.2.Kputepun BbICTaBICHHSI OLEHKU IO JUCIUILIUHE

Bbamiasl/
I xana ECTS

Ouenka no
JTUCIHHUILINHE

KpuTepun oueHKH pe3ybTaTOB 00yYeHHS MO AUCIUITHHE

100-83/
AB

«OTIIUYHO»

BricTarnsercs o0ydaroneMycs, e OH IIyOOKO U MTPOYHO
YCBOWJI TEOPETHUUECKUI U MPAKTUYECKUA MaTepUall, MOXKET
OpOACMOHCTPUPOBATE 3TO HA 3aHATHUAX U B XOAC
IIPOMEKYTOYHOH aTTECTaLUU.

OO0y4Jaromuiicss ICYEPIIBIBAIOIIE U IOTHYECKH CTPOIHHO U3TaraeT
y4eOHBII MaTepHai, yMeeT yBs3bIBaTh TEOPHIO C IPAKTHUKOIA,
CTPaBIISICTCS C pElICHHEM 3a/1a4 MPOPecCHOHATLHON
HaIpPaBIEHHOCTH BBICOKOT'O YPOBHSI CJI0KHOCTH, IIPABUIBHO
00OCHOBBIBAET NMPUHSTHIC PEIICHUSL.

CB000THO OpHEHTHpYETCS B yueOHOW U PO ecCHOHATEHON
JTuTepaType.

OneHka 0 AUCLMITIMHE BBICTABISIFOTCS 00YYaroLEeMycs ¢
y4€TOM pe3yJIbTaTOB TEKYILIEH U MPOMEKYTOUHON aTTeCTALIH.
Kommerennuu, 3akpermiéHHble 3a JUCIUILTHHOM,
c(hopMHPOBaHBI HA YPOBHE — «BBICOKHID.

82-68/

«XOPpOIO»

BricTaBnsercst o0yuarorneMycsi, €Il OH 3HaeT TEOPETUIESCKHUHA 1
MPaKTHYECKUH MaTepuall, F(PAMOTHO U 110 CYLIECTBY M3JIaracT
€ro Ha 3aHITUSAX U B XOJI€ MPOMEKYTOUYHOM aTTEeCTalllu, HE
JIOMyCKasi CYyIIECTBEHHBIX HETOUHOCTEH.

OOyyJaromuiicst IPaBUIHHO IPUMEHSIET TEOPETHIECKIE
MOJIOKEHUS MPU PELICHUHU TPAKTUUECKUX 3a/1a4
npoeccCHoHaIbHON HAMPABICHHOCTH Pa3HOTO YPOBHS
CJIOKHOCTH, BJIaJIe€T HEOOXOTUMBIMH JIJISl 3TOTO HABBIKAMU H
npuémMaMu.

JlocTaTouHO XOpOIIO OPUEHTHPYETCS B YUEOHOU 1
pohecCHOHAIBHON TNTEpaType.

Or1ieHKa N0 IUCIMITIMHE BBICTABIISIOTCS 00YYatomEeMycs ¢
YYETOM PE3yIbTAaTOB TEKYILIEH U MPOMEKYTOUHOU aTTeCcTalUu.
Komnerenuuu, 3akpemiéHHble 3a TUCHUILTUHOM,
c(hOpMHUPOBaHBI HA YPOBHE — «XOPOIIUIY.

67-50/
D,E

«YyAOBJICTBOPUTECIIbH

o»

BricTaBnsercs o0yuaromeMycsi, eciu OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETHUECKUM U ITPAKTUYECKUN MaTEPHAJI, IOy CKAET
OTJeNbHbIE OIIMOKH NP €ro M3JI0KEHUH Ha 3aHSATHAX U B XOJIE
MIPOMEXKYTOUYHOH aTTeCTallUU.

OO0yyJaromuiics UCTIBITHIBAET ONPEIeNIEHHBIC 3aTPyAHEHUS B
MPUMEHEHUH TEOPETUIECKUX MOJI0KEHUH MIPH PELICHUH
MPAaKTUYECKUX 3a7a4 MPO(eCcCCHOHANBHON HANPaBIECHHOCTH
CTaHIAPTHOTO YPOBHS CIIOKHOCTH, BIAJCET HEOOXOMMBIMU TSI
3TOro 0a30BBIMHM HAaBBIKAMH U IPUEMAMHU.

JleMoHCTpUpPYET JOCTaTOYHBIN ypOBEHb 3HAHUS YUEOHOM
JIMTEPATyphl 10 JUCIUILUINHE.




Banasl/ Ounenka mo Kpurepun oneHkn pe3ybTaTOB 00y4eHHS 110 AUCIUIIIAHE
Mlkana ECTS | aucuunianxe
Or1eHKa 0 AUCLUITIMHE BBICTABISIIOTCS 00YYarOLEeMycs ¢
y4€TOM pe3yJIbTaTOB TEKYIIeH 1 MPOMEKYTOUYHOHN aTTeCTalHH.
KomniereHuuu, 3akperui€HHbIe 3a JUCIUTIITNHOMN,
chopMHUPOBaHBI HA YPOBHE — «IOCTATOYHBIIY.
49-0/ «HeynoBieTBopuTen | BricTaBisiercs oOydaromemMycs, €CM OH He 3HaeT Ha 0a30BOM
F,FX BHO» YPOBHE TEOPETHUYECKHI U MPAKTUIECKUN MaTepua, TOMycKaeT
rpyOble OIIMOKY MPH €T0 U3I0KEHUH HA 3aHATUSX U B X0
MPOMEKYTOUHOH aTTeCTalllH.
OOyuaromuicst UCTIBITHIBACT CEPhEIHBIC 3aTPYAHEHHS B
[IPUMEHEHUH TEOPETUIECKUX MOJI0KEHUH IIPU PEIICHUH
MIPAKTUYECKUX 3a7a4 NPo(eCCHOHANBHON HalpaBICHHOCTH
CTaHIAPTHOT'O YPOBHS CIIOKHOCTH, HE BiaJieeT HEOOXOAUMBIMU
IUISL 3TOTO HaBBIKAMH U IPUEMaMHU.
HemoncTpupyeT (pparMeHTapHble 3HaHUS YIeOHOH JIUTepaTyphl
0 JUCLIUILINHE.
O1eHka N0 AUCIMITUIMHE BBICTABIISIOTCS 00yYalomeMycs ¢
y4€TOM pe3yJIbTaTOB TEKYILIEH U MPOMEKYTOUHON aTTeCTALIH.
Komnerenunu Ha ypoBHE «10CTATOUYHBINY, 3aKPETIIEHHBIC 3
I[I/IC]_[I/IHJ'II/IHOI\/'I, HE C(bOpMI/IpOBaHI)I.
IlIkana oyenusanusa Kypcoeoii pabomut
Makc. KOJIM4eCTBO
Kpurepuu oueHvuBanus
0aioB
[TosHOTA CHOPMUPOBAHHOCTH KOMIICTCHIIUN 5
CooTBeTCTBHE COAEPIKAHUS TEME U TUTaHy paboThI 10
ITorHOTA M TITyOMHA PACKPHITHS OCHOBHBIX IMOHSATHH TIPOOIEMBI 40
JocTtatouHocTh (HaKTOB, MO3BOJSIOMIMX MPOMIUTIOCTPUPOBATH aKTYallbHOCTb )
M30paHHOM MPOOJIEMBbI, CIIOCOOBI €€ PELICHMSI
JloCcTaTouHOCTh HMCHOJNB30BAaHUS HCTOYHUKOB, OTEUECTBEHHOM M 3apyOexHOU 5
JIUTEPATYypPHl 110 pacCMaTPUBAEMbIM BOIIPOCaM
CucremaTusalysi 4 CTpyKTYpHUpOBaHHE MaTepuasa 10
O0001IeHNE U COTIOCTABICHUE PA3TUUHBIX TOYEK 3PEHUS [0 PACCMATPHBAEMOMY 5
BOIIPOCY
Hanuyne 1 4eTKOCTh BBIBOJIOB, PE3IOME 10
Odopmienue 10
HTroro 100

O6mue TpeOoBaHUS K COJEpKaHUIO UM O(OPMIEHUIO KYpCOBBIX paboT coaepxaTcs B
«MeToMYecKkuX pEeKOMEHJAIUIX 110 TMOATOTOBKE M OQOPMIICHHUIO KypCOBOMl pPabOThI»

(opunmaneherii caiit kapeaper ®IIM MUMHTE PITY).

5.3. OneHouHbIe cpenicTBa (MaTepUaibl) ISl TEKYIIETO KOHTPOJIS YCIIEBaEMOCTH,

HpOMG)KyTO‘-IHOfI aTrTeCTaluun 06yqarom1/1xc51 10 JUCHHUITIIIMHE

Texkymuii KOHTPOJIb

Ilpumepnuie éonpocwvl/3a0anusn 011 mecmupo8anus

1. Yro ob1iiero B onpeaeneHuH BRITYKIOr0 MHOXKECTBA U BBITYKJIOW (QyHKIMN?

a) HI/I‘{CFO, 3TO aOCOIJIFOTHO Pa3HbIC MATCMATHYCCKUC ITIOHATHUA.



6) DTO 1BE CTOPOHBI OJTHOTO U TOTO YK€ TIOHSTHSI.

B) OOmiee — 370 JuHEelHas opMa ¢ €€ TEOMETPHUIECKUM 00pa30M — OTPE3KOM.

2. JIunetinas QyHKIUS SBIISETCS U BBITYKJIONH M BOTHYTOW OJJTHOBPEMEHHO. A BOT B CTPOTOM JIA
3TO CMBbICIE?

a) /la, B ctporom, B 000MX ClTydasix.

0) OHOBPEMEHHO U B CTPOI'OM U HE B CTPOI'OM CMBICIIE.

B) OTHOBPEMEHHO HE B CTPOTOM.

3. CpaBeJIMBO JIU YTBEPKIEHHUE: BBITYKIOCTh U BOTHYTOCTh OMPEACIIAIOTCS TOJIBKO

OTHOCHUTEIIBHO BBIITYKJIBIX MHOXKCECTB M c En ?

a) OHO J0KHO

0) YTBepKIeHUE JIMIICHO CMBICTIA.

B) Jla, uCTUHHO.

4. M0>XHO JIi OTPEIeNIUTh BBIITYKJIO€ MHOXKECTBO B TepMUHAX TG (HepeHIIMaTBEHOTO
WCUYUCIICHUS?

a) Henp3si.

0) [a, MO’KHO, €CIM BBECTH MPOU3BOIHYIO IO MHOKECTBY.

B) MOXHO, ¥ 3TO YK€ CIIENaHo.

5. BO3MOXHO JI1 BBECTH OIIPEJICIICHUE BBITYKIOCTH (PYHKIIMH Ha OCHOBE MaTPHI] M UX
JIETePMUHAHTOB?

a) Henb3s.

0) /la, Bo3MOXHO.

B) Bonpoc nuiien cmeicna.

6. DKBUBAJICHTHBI JIM CIICAYIOIINE YCA0BHUS BhIyKiocTd GyHkimu f(X) Ha En:

1) V%% €E,, A+ =1 f (A% +1x,) AT (%) +uf (x,);
2) VX, X% € E X <X, (X, —x) (%)< fF(X,)—f(x);

a) [la, abcomoTHO.

0) [la, npu 1OMOTHUTENBHBIX YCIOBHSX.

B) Her.

7. DKBUBaJICHTHO JU ycioBue BoImykinocTd GyHkmu f(X)x==(V f(X+1s),s), koTopasi MOHOTOHHO
BO3pacraeT no A€ E, mpu mro0bIx GUKCHpOBaHHBIX X U S, ycinoBusaM 1) u 2) u3 Bornpoca 6 (31ech

V - onepaTop Mpou3BOJHOM MO HAIIPABICHUIO A)?
a) Jla, PKBUBaAJICHTHO.

0) Her.

B) [la, mpu OonpeeNieHHBIX YCIOBHUSX.

8. JlonmycTrMO JT1 OTpeieieHUe BRIMTYKIOCTH qBaKabl auddepenimpyemoit pyunkuuu f(X) gepes
2

dyukuo @(A) = f(AS+ ux), roe % >0, A+ u =1, onpeneneHHoii u3 BOnpocos 6) u 7) ?
a) Her, 6e30roBopoyHo.

0) /[la, sxBuBaNeHTHO.

B) HeoOX0oauMBbI TOTIOJIHUTENbHBIC TaHHBIE O cBoMicTBaX GyHkimu f(X) ne(d).

9. MOHO JIK yTBEPIKAaTh, 4TO Jist BeIyKIIo# Gyuknuu f(X) € c’, Vxe E, co cBoeii marpureit

Tecce H (X) = 0% f(x)ox® momkHO GbITh BhIMOMHEHO ycnosue AX'H (X)Ax >07?
a) Jla, Bcerna.

6) Her, xateropuuecku.

B) ['eccuan 31ech HE IpH YeM.

10. SIBnsercs nu BBITYKIIBIM ITyCTOE MHOKECTBO?

a) Her.

0) [a, mo onmpenenenuro.

B) Bonpoc He KoppeKkTeH.



11. SABnsgercs au BBITYKIJIBIM MHOKECTBO, COCTOSIIIEE U3 OJTHOM TOUKH?
a) Jla, mo omnpezenenuio.
0) Her, aGcomoTHO.
B) Bonpoc nuiien cmeicia.
12. SIBnsieTcst U BBIMYKIIBIM MHOKECTBO TOUEK, COCTABIIAIOIIEE OTPE30K, BHITYKIIBIM?
a) Her.
0) [a, eciu UCKIIIOUUTH KOHIIEBBIE OTPE3KH.
B) /la, OHO ¥ BBITYKJIO€ ¥ BOTHYTOE OJHOBPEMEHHO.
13. SIBnsieTcst U BBIMYKIIBIM MHOKECTBO TOUEK IEPECCUCHHUS JBYX BBIMYKIIBIX MHOKECTB?
a) Jla.
0) Her.
B) OHO CTaHOBUTCS BBHIMYKIIBIM H BOTHYTBIM OJTHOBPEMEHHO.
14. Kak nmpoBepuTh BITYyKJIOCTh GyHKIHIO f(X) Ha MHOXecTBe M=E4,
f(X) =% +x+x2+x. —10x, —10?
a) Tonwpko yepes ['eccuan.
0) MoxHo u nuddepeHIanbHbIM criocodoM (depes Matpuily ['ecce) u HeauddepeHnaIbHbIM.
B) HemuddepennnanbHbIM HUKAK HENb3SL.
15. Kak ugentuduuupoBarh (IPUBECTH K KAHOHUYECKOMY BUAY) KBapaTUYHYIO GopMy
F(X)=X1x2?
a) Hukak, mockoibKy 3a Hell He CTOUT HHUKakas (opMma.
0) JIuHeWHBIM TIpeoOpazoBaHuEM Y1=X1+X2, Y2=X1-X>.
B) OpTOroHaILHBIM NpeobpasoBanneM Y=XHX.
16. CripaBeiIuBO JIM YTBEPKACHHE: 00 YCIOBUAX 1-T0 U 2-TO MOPSIAKOB MOKHO TOBOPUTH TIPHU
OTCYTCTBUH OT'PaHUYCHUN HA TEPEMEHHBIE, I0 KOTOPBHIM OCYIIECTBISETCS ONTUMHU3AIINS
muddepeHIaTEHBIM METOI0OM ?
a) /la, ToJbKO TakK.
0) Her.
B) [locTaHOBKa Bompoca He MPUHATA B TECOPUU HETUHEHHON ONTUMU3ALINY.
17.MOXHO 71 CYUTATh HEOOXOIUMBIMH YCIOBHsIMUA MIN f(X) pu OTCyTCTBUM OrpaHUYCHUI
CJIEYIOLINE YCIOBUS:
VI (x*) =0 (ycioBue 1-ro mopsiaka),
AX'H (X*)AX > 0 (ycnoBue 2-ro nopsnka), rae Vf(X) - rpaguent dynkmmn f (x*), H(X*) -
matpuna ['ecce s X = X*?
a) [la, aT0 1 ecTh HEOOXOAUMBIE YCIOBHSL.
0) OHU ¥ HEOOXOAUMBI M TOCTaTOYHBIE OJJHOBPEMEHHO.
B) OHM J1OCTaTOYHBIE.

18. SIBJSIFOTCS JTM JOCTATOYHBIMU YCIOBHAMHU MIN f(X) mpu oTcyTCTBUM OrpaHUYEeHU
cienyromue yciuoBus (0003HaueHus1 — cM. Borpoc 17)?

Vi (x*)=0 )
AX'H(X*)AXx >0
a) Ja.

0) Her.

B) Her, Tak kak rpagueHT paseH 0.

19. MoxHO 1 cunTath METOA MHOKHTENEH JIarpanka OCHOBHBIM METOJIOM PEIICHUS
IKCTPEMAIIBHBIX 3a7a4?

a) [la, ecny TOMOTHUTENLHO MPUHATH YCIOBUSI: UIMEETCS B BUAY JIOKAJBHBIA SKCTPEMYM U
(GyHKIMH orpaHHYeHU §(X) YIOBIETBOPSIOT YCIOBHIO SIKOOH (T. €. B TOUKe X*- cTalMOHApHOU
TOUYKE paHT MaTpUllbl SIKOOH COBMAZAET C YUCIOM CTPOK MAaTPHIIbl YACTHBIX IPOU3BOJHBIX OT
(GyHKUIMN OrpaHUYEHUI)



W
dx, dx n

1 rg(og(x*)/ox=rg| : -. : |=m,raem-4ucio GyHKIUN OrpaHUICHUN
dg,, dg,,

0) [a, yCII0BHO yHUBEPCAIbHBIM, TaK KaK HE YUUTHIBAETCS OTPAHUYEHHUS B 3a/1a4e€.

B) Her, 3TO 0J1MH U3 MHOKECTBA METO/IOB.

20. KakoB rene3uc MuoxuTeneut Jlarpanxa?

a) OHU BO3HUKAIOT NPH YIIPaBICHUU AUPPEPEHIINATOM «3aBUCUMbBIX)» NIEPEMEHHBIX (€ro HaJl0
00paTUTh B HYJb, UTO BO3MOXKHO 3a cueT OOHYJIEHUS 3TUX MHOXKuUTeNeh). [Ipu aTom ocratotcs
TOJIbKO Ju(depeHLInanbl «KHe3aBUCUMBIX) MTEPEMEHHBIX.

0) OTO BBEJICHO aKCUOMATHYECKHU.

B) OHM NMOSBUIINCH B MPOIIECCE TOUCKA MHOXKECTBA «IIPETEHACHTOB)» Ha pellieHue 3a7aun
YCJIOBHOM ONTHMU3ALINU.

21. M3BecTHO U BaM MPUMEHEHHE ITaBHBIX MUHOPOB OKaWMIISIOIIECH MaTpHIlbl SIKOOH J1i1st
(GYHKIMH B pelIEHUH 3a/1a91 O MOJIOKUTEIbHON/OTPHUIIATEIIEHON ONPEIeIIEHHOCTH 3TOU
MaTpUIIbI?

a) He u3BecTHO, Tak KaK yOMSIHYTbIE 371€Ch IOHATHS JINHEHHON anreOpbl HE UMEIOT HUKAKOI0
OTHOUIEHUSI K ONTUMU3ALUH.

0) /la, m3BecTHO M 3TO 3(PPEKTUBHBIN armapar.

B) Her, B 3TOM HeT HEOOXOIMMOCTH, TaK KaK MOKHO MCIIOJIb30BaTh IPYTHE METO/IbI, HAIIpUMep,
METO] Ha OCHOBE BTOPBIX Tu(depeHIranos.

22. MOXHO IPUMEHUTH METOJI MHOKUTeNel Jlarpanika ass peleHus: Kakux-100 JIpyrux
3agayq?

a) Her, 3ToT MeTOA B KJIacCHYECKON 3a/1aye ONTUMHU3ALUU PUTOJEH TOIBKO JUIsl IOMCKA
ONTUMAIBHOTO PELICHUS.

6) [la, OH MO3BOJSET U3MEPUTH T. H. YyBCTBUTEIBHOCTh ONTUMAILHOI'O 3HAYEHHUSI 11€TIEBOM
(YHKINMU K U3MEHEHUIO KOHCTAHT OrPaHUYECHUH.

B) Jla, OH O3BOJIFET TaK K€ pellaTb MHOTOKPUTEPUAIbHBIE ONTUMHU3ALMOHHbIE 3a]auu.

23. B ueMm coctout riaBHoe otanune Merona Kyna-Takkepa o Merona MHOkuTenen Jlarpanxa?
a) B Tom, uTO OH Bcerja 1aeT HeOOXOAUMBIE U IOCTATOUHBIE YCIOBUS CYIIECTBOBAHUS
DKCTpEMyMa.

6) OH N03BOJIIET YYECTh OIPaHUYEHMSI THUIIA HEPABEHCTB.

B) OTOT METOJl YUUTHIBAECT HEIMHEHHOCTD 11€J1eBOM (DYHKIMM U YCIOBUS PEryJIIpHOCTH (YCIOBHUS
Cretitepa).

24. B yeM OoTiIM4YMEe MaTeMaTHYECKON TOCTAHOBKHU 33J]a4M LEJI0YUCIEHHOTO JINHEHHOTO
IPOrpaMMHUPOBAHUS OT OOBIYHOM 3a7]aui TMHEWHOTO MPOTrpaMMHUPOBaHUs?

a) ToabpKO TeM, YTO Ha UCKOMBIE ITepEMEHHBIE TOTIOTHUTENIBHO HAKJIa[bIBAIOTCS OTPAaHUYEHUS
LEJI0YNCIEHHOCTH.

6) Tem uTO HCKITIOYAETCS T. H. MPUHIUI OMBAJICHTHOCTH B CITy4yae LET0YUCICHHOTO
IPOrpaMMHUPOBAHUS.

B) B npunnumne, Huuem.

25. JlomycTuMo 71 OKpyTJIeHHE IPOOHBIX 3HAUEHUH IEPEMEHHBIX JI0 1IeJIbIX 3HaYEHHH B ciiyyae
pELICHUS ENOYUCICHHBIX 33]]a4 METOI0M KIIACCUYECKOTO (HEPEPHIBHOTO)
IporpaMMHUpOBaHus?

a) Her, Tak xak 3To NIpUBOJUT K IpyObIM MOTPELIHOCTAM MOJIYYaeMbIX Pe3yJIbTaTOB.

6) [a, nomycTumo, eciii Ipyu OKPYIJIEHUH OTOPACHIBAIOT CPABHUTEIHHO MaJIble 3HAUECHHUS.

B) OLIEHUTHh HEBO3MOXKHO.

26.BepHo 1 yTBEpKAEHUE: CYIIHOCTh METOa ['oMOpH, KaK METO1a LETOYMCIEHHOTO
IPOTPaMMHUPOBAHUS, COCTOUT B MOCJIE0BATEIbHOM MPUOJIMKEHUU K ONTUMAIbHOMY IUIaHy
peleHus 3aaun, KoTopasi IpeJBapuUTeIbHO Mpeodpa3yercss K KAHOHMYECKOMY BHU]Y, TO €CTh



BMECTO OIpaHMUYEHUH TUIA TMHEHHBIX HEPABEHCTB BBHIUCHIBAIOTCS OTPAHUYECHUS THIIA
pPaBEHCTB.

a) /la, Bce BepHO.

0) [a, BepHO, HO «JIMHEHHOCTH)» 37I€Ch HE MPU YEM.

B) /la, BepHO, 01HAKO, K KAHOHMUYECKOMY BHJIy HE HaJI0, TaK KaK 3TO MOKET IIPUBECTH K
M3MEHEHUIO TUIIA 33Ja4u.

27. MosHo 11 MeTof ['oMopu o Mepe npuOIMKeHHs K ONITUMAILHOMY LIEJT0YUCICHHOMY
any (Ha KaKI0M [are npuOIMKeHus ) Uil HEKOTOPBIX MIEPEMEHHBI, HE SBIISIOIINXCS
LIEJIOYUCIIEHHBIMU, BBOAUTD JOIOIHUTEIbHbBIE OTPAHUYEHUs?

a) [la, 1 3TO NPUHLMIIUAIBHO BaXHO.

6) Mo>xHO, HO BOBCE HE 00s13aTEIBHO.

B) JlomonHuTenpHBIC OrpaHMYCHHSI HA KQKIOM IIare MpUOIMKEHNS JODKHBI OBITH BBEICHBI HA
BCE NEPEMEHHbIE 3a1a4H.

28. BepHo 1 yTBEpKACHHUE: B METO1e | OMOpH B OTIMYMHU OT OOBIYHOM 33124 IMHEHHOTO
IPOrpaMMHUPOBAHUS JUIsl LIEJIOUNCIIEHHON 3a1a4ll UMEET MECTO TOJIBKO KOHEUHOE MHOXKECTBO
ONOPHBIX U ONTUMAJIbHBIX IJIAHOB, €CJIM PELICHUE CYIIECTBYET?

a) [la, BEpHO IPH YCIOBHUHU, €CIU CUMIUIEKCHBIM METO/, KOTOPbII IPpUMEHSETCs Ui PEeLIeHUs
3a/1a4¥ JIMHEHHOro MPOrpaMMHUpPOBaHUs 0€3 yueTa 1IeJIOUMCICHHOCTH, 3allUIIEeH OT
3alMKIMBAHUS.

6) Mla, oT0 Tak maxe B cirydae 3amad O0JIbIION pa3MEPHOCTH.

B) Her, «3anukinBanuey 3/1eCb He YMECTHO.

29. Bo3M0KHO KOMILIEKCHPOBaHHE MeTo1a | 'oMOpHu 1 MeTo/1a BETBEN U TpaHULL?

a) [la, HO TOJIBKO IIPU MPOBEPKE MOTYUEHHOTO LEJIOUYNCIEHHOTO PELICHHUS.

0) Her, aT0 HE peanbHO, 3TH METO/AbI IPUHLIUIIUAIBHO Pa3HbIE.

B) /la, BO3MOKHO, HO TOJIBKO Ha 3Tare MPOMEKYTOUHBIX IIaroB MPUOIMKEHUS K ONITHMY .

30. CopaBeJIMBO JIM OTHOCUTCS K IPUUMHAM, 110 KOTOPBIM METO]] BETBEH U IPAHULL IOJTyUUIT
IIMPOKOH pacnpocTpaHeHHe, ero XOPOLIyI0 IPUCIOCOOIEHHOCTh K PELICHHUIO 33134 ¢
npuMeHenneM OBM?

a) [a, oaTo Tak.

6) On, npucnocoOseH He O6osee YeM Ipyrue MeTOo/Ibl ATOTO Kjlacca.

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

31. BepHo 11 yTBepKJI€HHE: B OCHOBE METO/Ia BETBEW W TPAHMUII JIKUT HANIPABJICHHBIN TTepedop
BCEX IIJIAHOB I10 IEPEBY PEIICHUN?

a) [la, BepHO, 0cOOEHHO 14 3a/1a4 OO0JIBIIION pa3MEPHOCTH.

6) Her, Tak kak BC€ pelaeT BO BcexX CiIydasx npsiMoi nepedop.

B) Her, mockonbky MeToq ocHOBaH Ha Omykaanusx tuna (0;1) mo nepeBy perieHui.

32. Kakue u3 Tpex mpaBui BEIYEPKUBAHUS BETBEH CyIIECTBEHHO 3HAYMMBI?

[TpaBuiio 1. Ecnu nprcBoeHne nepeMeHHOM Xi+1 3HaUeHUs | MPUBOIUT K HAPYIIEHUIO XOTS Obl
OJIHOTO W3 JINHEHHBIX OTPAaHUYEHUH 3a/1a4k, TO BETBb BBIYEPKUBACTCS.

[TpaBuiio 2. Ecnu 1BUKeHUE IO JaHHOW BETBU BEAET K MEHbLIEMY 3HAYEHUIO 1IeJIeBOM (QYHKIIUU
(3a1aua Ha MaKCUMYM).

[Tpasuiio 3. Ecnu B npeapiaymux Oy AaHUSX 10 AepEeBY pElIeHUH JaHHas BETBb YXkKe
UCTOJIb30Bajach (MPoWIeHa) B JBYX HAIpaBlICHUIX.?

a) Bce Tpu mpaBuiia BaKHBI U 00s3aTEIBHBI.

0) BakHbI TOJIBKO NEPBOE M TPEThE MPaBUIIA.

B) «/IBa HampaBiIeHU» HE TIPU YEM.

33. B ueM CymIHOCTb 33J1a4 F€OMETPUYECKOI0 IPOrpaMMUpOBaHus?

a) B jxecTkoll mpuBsI3Ke METOJIOB X PELIECHHUS K TEOMETPHUH.

6) B omnope Ha 1ieneBbie (HyHKIMH B BUIE TO3HHOMOB

| n
£, 06 %) =D o [ [ %
k=1 i=1

B) B ncnonp3oBannm CBOMCTBA cenapadebHOCTH (Pa3IeTUMOCTH) aTATUBHON (DYHKIINH IIJIH,



Kakasi OT/IeJIbHAsL COCTABJIAIONIAs KOTOPOU 3aBUCUT TOJBKO OT OJHON MCKOMOM MEPEeMEHHOM
(aHaJIOrMYHBIN BUJT UMEIOT U OTPAHUYCHUSA).

34. B yem cymHocts MHOXecTBa B. [Tapeto?

a) DTO MHOKECTBO TOYEK, COOTBETCTBYIOIIUX Y(P(PEKTUBHBIM PEIICHUSM U YJOBIETBOPSIONIINX
YCIIOBUSIM OTPAaHUUYEHUS, & TaK K€ QYHKIIUSIM LIEITH.

0) [IponBrXeHHE IO TOYKAM 3TOI0 MHOXECTBA MPUBOIUT K OalaHCy 3HAYEHUH KOMITIOHEHT
KpUTEpHUSL.

B) TO4KHM 3TOr0 MHOKECTBA COOTBETCTBYIOT SKCTPEMAJIbHBIM 3HAUYEHUSIM BCEX KOMIIOHEHT
KpUTEpHUSL.

35. U3Becren kputepuit Boimykinoct f(Xi, X2, ... , Xn): 9Ta QYHKIUS BBITYKJIA, €CITA MAaTPUIIA
['ecce (unu reccuan) — MaTpuUlla BTOPHIX YaCTHBIX MTPOU3BOIHBIX:

a  f - fxlxn

f f
G(nxa)=| ** .. ¥ | SBISIETCS MOJOXKUTEIIBHO MOIYONpPEeeIeHHON. A Kak

YCTAaHOBUTD TIOJIOKUTEIBHOCTH MoJTyornpenesieHHocTd G(nx a) ?

a) [Ipumenuts kpurepuii [. J{. CunbpBecTpa (Bce onpeneauTeny rIaBHbIX MUHOPOB 3TOM
MaTPHIIBI IOJDKHBI OBITH 00JIbIIe 0 HITM PaBHBI HYJIIO).

0)Uepes (akt uepenoBanus 3HAKOB HepaBeHCTB onpeaenutenei CunpBectpa: A1<0, A2>0, ..
(s HeueTHbIX MHIEKCOB Ai<0, a 15151 ueTHbIX Ai>0)

B) Uepes xapakTepucTUUYeCKoe ypaBHEHUE (KOPHHU 3TOTO YPaBHEHUS JIOJDKHBI JIEKaTh B IPaBOH
MOJTYTJIOCKOCTH).

36. KakoBa poJib B TEOpUU U B MPAKTUKE BBITYKJIOr0 IPOrpaMMHUPOBAHUS TEOPEMBI: TOKAIbHBIN
MakCUMyM (MUHHUMYM) 33J1a4d BBITYKJIOTO MMPOTPAMMHUPOBAHUS SBIISETCS TI100aTBHBIM
MaKCUMyMOM (MUHUMYMOM)?

a) OTO OCHOBAa MHOTHX METOJIOB PEIICHHS 33]1a4 BBIITYKJIOTO IIPOTPaMMHUPOBAHUSI.

6) OHa umeer ciefCTBHE: TOYKA ITOJyYEHHOT'O ONTUMyMa HaXOAUTCS TOJIBKO BHYTPHU
JIOTTYCTUMOM 00J1acTH.

B) OHa, B IPUHLIUIIE, HE TTO3BOJIET pelllaTh 3a/1a4M, YKa3aHHbIE B IEPBBIX JIBYX MYHKTaX.

37. B 4eM COCTOUT CYIIHOCTh METO/A PEIICHHS 33]]a4ul HETMHEWHOTO MPOrpaMMHUPOBaHUS HA
OCHOBe WITpapHbIX QYyHKIHI?

a) B noucke sxcrpemyma 00001eHHON (QYHKIIUHU, KOTOpas yYUTHIBAET MATEMaTUUYECKYIO
MOCTaHOBKY 33/1a4M U KOHKPETHBIN BUJ pyHKUMU mTpada u 6apeepa. [Ipu aToM umeer Mecto
Nepexo]l OT 3aJla4M IMOMCKA YCIOBHOIO AKCTPEMyMa UCXO/IHOM MOCTAaHOBKH 3aJa4u K
0e3ycIOBHOMY SKCTpeMyMy 00001IeHHON (DYHKITUH.

0) B nmepexoze k mporieccy nmociieIoBaTeIbHBIX TPUOJIMKEHUN, KOTOPBIN o0ecrieunBaet (1o
Mepe MPUOTMKEHHsI K ONTUMAIIbHOM TOUKe) ocliabiieHne AecTBUs OapbepHOM PyHKINU.

B) B rapanTtupoBaHHOM 00€CIIe4eHNH CXOJUMOCTH padoueil ocae10BaTebHOCTH

38. Kakumu cBoiicTBaMu A0JKHA 0071a1aTh OapbepHas QyHKIHS?

a) Ona nomkHa ObITh AU(depeHITpyeMa 1Mo BCeM CBOUM ITEPEMEHHBIM U TTapaMeTPaM.

6) Ona J0KHA cITOCOOCTBOBATh yIEPKUBAHHUIO HAYAJIbHOM TOUKH MMOMCKA ONITUMAIIEHOTO
pemeHus Tu00 BHYTPH JIOIMTyCTUMOM 001aCTH, TO €CTh — HEKOTOPBIE OTTAIKWUBAHUE ATON TOUKH
OT TpaHMIIbI JOMTyCTUMOM 001acTH.

B) OHa JI0JDKHA IPUTATHBATH HAYAIBHYIO TOUKY ITOMCKA ONTHMYyMa K TPaHHIIE JOMYCTUMOMN
o0acTH, eciii oHa Obl1a BHE 00J1acTH.

39. Kakas u3 Tpex rpyni MeToJ0B HEJIMHEUHOTO POTPaMMHPOBAHUS COCTABIISET IPYIITY
METO/I0B 00111ero Buaa’?

a) Meron mrpadHbiX GyHKIUN, METO CIy4allHBIX UCTIBITAHUM, METOJ PeLICHUS
MHOTOKPUTEPHAIIBbHBIX 33j1au.

6) MeTobl pelieHus 3a1a4 KBaIpaTHYHOT0, TEOMETPUUECKOI0 U cenapadbebHOTo



IPOrpPaMMHUPOBAHUS.

B) MeToab! BEITYKJIOTO MPOrpaMMHUPOBaHUS: BO3MOKHBIX HAIIPABJICHUH TIONCKA, TMHEMHON
anmnpoKCUMAallMU TPaHUI] TOMYCTUMOM 00J1acTH.

40. Ha niiockoctu E2 B KauecTBe BBHIMTYKJIIOT0 MHOXKECTBA TOUEK BBIOpaH Kpyr paaunyca R. Bepao
JIM YTBEPKJIEHUE: TONOJTHEHNE MHOKECTBA KPYT HE BBIIYKJIO, €CJIM PACCMAaTPUBATh KPYT U
HOJIyIPOCTPAHCTBO?

a) J/la, IMEHHO Tax.

0) B aTux yciioBuUsIX MOIXYIPOCTPAHCTBO BOTHYTO.

B) Bonpoc He KoppeKkTeH.

41.MoHO 111 yTBEPXK/ATh, UTO BBIITYKJIOCTb U BOTHYTOCTb OIIPEJEISIETCS TOJIBKO OTHOCUTEIIBHO
BBITTYKJIBIX MHOXECTB M < Ep?

a) Jla, IMEHHO TakK, IOCKOJIbKY OIpe/esICHHE MPEIOIaraeT, YTo BMECTE € JIIOOBIM X1 U X2
MHO>KECTBY NMPUHAAJIEKAT TOUKH AX1+[1X2, A+u=1, 4TO BO3MOXKHO JIMIIIb B TEX ClIy4ae, Korjaa
MHOKECTBO M BBIITYKJIO.

6)Hert 3T0 He Tak, MOCKOJIbKY BOTHYTOCTh 3/I€Ch BOOOIIE HE OIpE/IesIeHa.

B) /la, BepHO, HO TOJIbKO €CJIM B OTBETE a) BMECTO AX1+ux2, A+u=1 mpeamomnaraercs Ax1+(1-1)xz,
0=<A<1

42. Yucna ®dudonauun onpenenennl tak: fo=f1=1, fi=fk-1+fk-2, k=2,3,...

Meton ®uboHau4H UCIIONIB3YETCS B KaYeCTBE METO/1a OJTHOMEPHOTO MOMCKA ONTHUMYMa, KOTJa
YHCIIO 3KCIIEpUMEHTOB — unciio N 3apaHee U3BECTHO.

HuTepBa, B KOTOPOM HAXOAUTCA ONTHMYM X - 3T0 T. H. uaTepsain |(N) HeonpeneneHHOCTH
makcuManbHO# unHbI |(N), KOTOpHBI paccMaTprBaeTCs B Ka4eCTBE alpHOPHON MEphI

3¢ (HEKTUBHOCTH ITOUCKA

43. Bepna i1 popMyJia [ BBIUKCICHUS HHTEpBasia HeonpeaeacHuoctu 1(2) B metome
duboHaquw:

1(2)=(fn) Y[1(1)+&*fn-2], rael(1) — HayaTBHEI HHTEPBAT HEONPEIETEHHOCTH, @ € — IIOTPENTHOCTD
BBIYUCIICHUS 1I€€BON (PyHKINHU?

a) Het, mockonbKy NOTpeIHOCTD € 3/1€Ch HE ONpe/iesieHa.

6) [la, UMEHHO Tak.

B) Bompoc nuien cMbicia, Tak Kak He onpezesieHa 1eneBast GyHKIHs.

44. B ycnoBusix Borpoca Ne 42 1 onpeiesieHust MeTojia 30J10TOr0 CEYCHUSI:

1i—-2)/10)=1@)/1(i+1) =7, rae 7=0,5(1++/5)[ 1,618, MOXKHO ISl CPABHEHHS METOIOB
dubonaudy 1 3010TOTO CeyeH s HCTIONMb30BaTh hopmyiry Jliokaca f, = (+/5) [(z)' " — (-z) V],

rae (1)) —aauHbI ocie0BaTeIbHBIX HHTEPBAJIOB HEONPEISICHHOCTH MTOUCKa?
a) [la, MOXHO.
0) Her, mockonbky B hopMyJie He yuTeHa TpedyeMasi MOrPEeHIHOCTh MOUCKA.
B) Her, Tak kak MeTO/1 30J10TOT0O CEUEHHSI HE MTPUTO/ICH, KOTa YHUCIIO SKCIIEPUMEHTOB 3apaHee He
3aJ1aHo.
Ilpumepnuiii eapuanm PI'P Ne 1

1. MoskeT J11 OBITh BBITYKJIBIM [I€peceUeHNE HEBBITYKIBIX MHOKeCTB? OTBET 000CHOBATb.

2 Z(X1 - Xz2 ) =0,
2. Onpenenuth A, Ipu KOTOPOM 3a/aHHble B R° 3HaueHWe MHOXecTBa

X +X, =1
SBJISIFOTCSI BHITYKJIBIMU.
. e" -x,<0 "
3. Haiitu BoITyKITbIE 000JIOYKH MHOKECTB , 1exammx B R
X, —|%,| >0

4. Hcxons W3 reoMeTpudecKol HMHTEpIIpETaluy 3aJadyd JUHEHHOIO IPOrpaMMHUPOBAHMS,

yOemuThCS B €€ pa3peluMOocTy (HallTH pelIeHne) Wik Hepa3pelTmMOCTH:



X, +2X, + X, =4,
X =X =2,

a) X, —X, =1,

5.

X, 20

X, + X, + X; — max

X, —2X, — max
{—1£x1+x2 <1

6.

-1<-x +x, <1

X + X, +2X; =4,

3X, — X3 =2,

a) X, — X, =-1,

1.

X, 20

; 0)

3X, + 2X, + X; = max

X, — X, + X, —2X, + X, =10

X, = X3 +3X, —X; =8
X —3X, +2X, =-1
X, — X =—3
(x>0, i=1,...

5)

6)

Ilpumepnuwiit éapuanm PI'P Ne 2

X, —2X, +3X; —3X, + X, = min

3.

X, =X, + X3 =X, + X, — X, =6
X, = X3+ X, —Xg + X, =5
Xg =X, + X=X =4

X, =X + X =3
(=0, i=1...
X, = X, + X3 = X, + X; — Xs = min

Pemnts 3amady JIMHEMHOrO MPOrPaMMUPOBAHHUSL, UCIIOJIb3Ysl OIIOPHBIM IUIAH:

,6)

Cumrniexc MCTOAOM PCIIUTE 3aaa4y JIMHEHHOTO IMporpaMMHUpPOBaHUA:

X, = 2%, + Xy — 2X, + X, —2Xs =12

X, = X3 +3X, =X +2%X, =1

X; —3X, + 2% — X =1
Xy = X5 + X =—3
(x>0, i=1,...,6)

[Ipy naHHBIX OrpaHUYEHMSAX, HAWTU TOUYKY

X

*

Haiitn yriioByro TOYKy MHOTOTPaHHOTO MHOXKECTBA!

X, — 2%, +3%; —4X, + X, —X; = min

MUHHMH3HPYIOIYIO0 (YHKIIHIO

X, +6X, —2X, +4xX, =1
2% —3X, —X; +5%, =1
X, >0 '
i=1..,4

Eciu touka X  sBIsgeTCs PCHICHUC 3alaYX BBIITYKJIOTO IIPOTrpaMMUPOBAHUA, TO HaWTH

f (X)=x +x; —3x, —8x, > min;

ce/uIoByto TouKy Jlarpamka: ¢, (X)=2x +3X,—6<0

@, (X)=%+4%-5<0; X, X%, >0.

. (13 18)
,TOUKa X =| —,— | .

17 '17



4, Merogom  mrpadHbIX  (YHKOMH ~ HAWTH  peIICHWE  CICAYIOIMeW  3ajayu:
f(X) =X} +2%; —X, = min;

)
=—X —-X,—-1<0; = —,— |
(/’3()() X =X, X (12 4j

Ilpumepnaa memamuka Kypcoevix paoom

Anroputm JleiikcTpol, @noiina-Yopmonia, Xahdmana.

3agaya ONTUMM3ALKN U KOJBI.

[TpousBonsnye GyHKIMU U 3a1a41 ONITUMHU3ALIHH.

JuHaMuyeckas MoJiesib IPOU3BOACTBA JIeOHThEBA.

3ajaya MUHUMAaJIbHOTO BPEMEHU: UCTOPUSI U BO3ZMOXKHbBIE PELICHUS.

[TnanupoBaHue HIKCIIEPUMEHTOB Ha CUMILIIEKCE.

Mertoa mrpadHbIX QYHKIHA: UCTOPHUS BOSHUKHOBEHUS METO/IA.

bubnuorexku nporpaMM B pelIeHUH 3a/1a4 yIpaBIeHUs.

CucreMbl ONTUMHU3ALUH 33/1a4 YIIPaBJICHUS: UCTOPUS TOCTAHOBKHU 3a]1a4, BOSHUKHOBEHUE
METO/I0B.

10. Pemienue 3aqau ontumMu3anuu Ha si3bike Python 3.X ¢ ucrnonb3oBaHneM MaTeMaTu4ecKoro
naketa SciPy.

11. I'paduueckuit MeTO/ pelIeHUs 3a/1a4H JIMHEHHOTO TPOrPaMMUPOBAHHUS.

12. Pemienne onTUMU3alMOHHON 3a7jauyl IMHEHHOTO TPOrpaMMUPOBAHUS.

13. IlpuMeHeHne CUMITIIEKC-METO/Ia MIPH PEIICHHH YKOHOMUYECKUX 3a/1ad.

14. IlpumeHeHne alropuTMOB ONTUMHU3ALUY JUTSI PELLICHUs TPOM3BOICTBEHHOM 3a/1auu.

15. PacnipenenutenpHas 3aja4ya ¢ OJHOPOIHBIMU peCypcamMu

16. Cumnuiekc-MeTo peleHns 3ajad JINHEHHOTo MporpaMMHUpPOBaHHUs

17. TaOnu4HBINA CUMIUIEKC-METOI AJI PEIICHUS 3a/1a4 JIMHEWMHOTO MPOTPaMMUPOBAHUS.

18. Pemenue 3a1a4 AMCKPETHON ONTUMHU3ALINH.

19. Pemenue 3aauu 11eTI0YUCICHHOTO TIPOTPAMMHUPOBAHHS.

20. Pemenue TpancnopTHo# 3a1aun MetogoM doress.

21. TpancnopTHas 3aa4a ¢ OrpaHUYCHUSMHE MTPOMYCKHOM CITOCOOHOCTH.

22. Penienue TpaHCIIOPTHOM 3a/1a4M C JIOTIOJTHUTENIbHBIMU YCIIOBUSIMH.

23. OnTUMaIBHBIN pacKpoil MaTepuaa.

24. Jlunamudeckast 3aj1a4a o0 3aMeHe 000pyA0BaHus.

25. JluHamMuveckas 3a7ada yIpaBJIeHUs 3allacaMu.

26. Perenus 3a1a4i JUHAMUYECKOTO POTPaMMHUPOBAHHUS C HCIIOJIb30BaHUEM IPOTPAMMHBIX
MaKETOB.

27. BeraucnurenbHble 9KCIEPUMEHTHI C METOJIOM MOTEHIMANIOB PELICHHUs TPAHCIIOPTHOH 3a/1auH.

CoNok~wWNE

IIpomexxyTouHasi aTTecTanusa (3K3aMeH)

IIpumepnvie KoHmMpPOILHBIE 6ONPOCHL NO KYPCY:

1. TlpuBectn mnupuMmepbl (GYHKIWH, 3aJaHHOM HAa MHOXKECTBE BEIICCTBEHHBIX YHCEN W
oOajaroeit cieayomyuMy CBOHCTBAMHU:

a) TI00a7bHBI MUHUMYM (DYHKIIMU TOCTHTAETCsl HA CYETHOM MHOYECTBE TOUECK;

b) ¢yHKIMS MMeeT OECKOHEYHOE YHUCIO TOYEK JIOKAIBHOTO MHHHMYMa, HO TJIOOaIbHBIN
MUHHMYM (DYHKITUH HE IOCTUTACTCS

2. TIpuBecTu IpEMepHI OTPE3KOB, HA KOTOPBIX GyHKIHH X2, In X, —X2, COS X yHMMOJATbHbL.

3. Ha Kakux oTpeskax BemlecTBeHHOH oc pyHKmus X*+8x3-30X sBNsTETCS BEITYKIOH?

4. TlpuBectu npumep YHUMOJAIBLHOU, HO HE BBIMYKJION Ha OTpe3Ke (PYHKLUH.



5. HaiitTn MuHIManbHYyI0 KoHcTanTy Jlymmena ¢yrkmun X>+6x2-15X Ha otpeske: a) [0;1], 6)
[0;10].

6. Semsercs nmu ycnosue f'(X)=0 mocrarodHbIM mis TOro, 4ToOBI YHCIO X OBLIO TOYKOMN
MUHHMyMa YHUMOJAJIbHOH, HO HE BBINYKIOW auddepeHmupyemoin ¢ynkuuu? IlpuBectu
npuMep.

7. Bemucats Matpuiry I'ecce kBaapaTHuHOM QYHKIMH X124+ 3X22+2X1X2-X2X3+2X2+Xs,

8. HaiiTu rpaueHT KBaJPaTUUHONH QYHKIHHI X3°+2X1X2-2X1X3+X2X3+X1-X3 B Touke X=(1,2,3).

9. SlBnsercs mu BBIMyKIOi B En pynxuus In(e+e%+e*3)?

10. HaiiTi 0671aCTh BBITYKJIOCTH (yHKITHH X12/X2 .

11. N3o0pa3uTh IBYAONBHBIA Tpad copacnpenelieHus] IICIOYUCICHHBIX PECYypcoB U
COOTBETCTBYIOIIYIO €My MaTpPUILy WHIIHICHIIUH.

12. Metonom MHOKUTeNeH Jlarpamka penmTs 3a1auy Xo-X12—min, Xi2+x?=1.

13. YOeautbcs, 4TO MHOXKECTBO BCEX MHOTOUWICHOB CTENEHH, HE TMPEBBIMIAIOIICH N, eCTh
JIMHENHOE IIPOCTPAHCTBO.

14. 3amucath HepaBeHcTBo Komm-Bynskosckoro B mpocrpanctae L™ [a,b].

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieuyeHrue TUCIHIIINHBI
6.1. Cnucok UCTOYHUKOB M JTUTEPATYPHI

Jlureparypa
Ocnoenas

1. HoBukoB ®.A. JluckpeTHas MmaTeMmaThka IJsi IPOrpaMMHUCTOB: yd4eO. mocoOue it
CTYJEHTOB BY30B, OOYyYalOIIMXCS [0 HANpaBICHUIO IMOATOT. JAWUIJIOMUpP. CHELUUAIUCTOB
"Undopmarrka u Beiuncia. TexHuka" / @. A. HoBukos. - 2-¢ uza. - M. [u ap.]: ITurep, 2006. -
363 c.

2. baxsanos H. C. Uucnennsie meTonasl. - M.: BUHOM, Jla6. 3uanmii, 2004. - 636 c.

3. by6noB B. A. Jluneiinas anreOpa: KOMIbIOTEpHBIH pakTukyM / B. Byonos, I'. Tosicrosa,
O. Knememosa. - 2-e 3., ucnp. u gom. - M.: JIa6. 6a30Bbix 3Hanui, 2005. - 168 c.

Hononnumenvhas
Bentnens E. C. HccnenoBanue omnepaiuii : 3aj1a4u, TPUHIMIIBI, METOJIOJIOTHS: [yued. mocooue
i ctyaentos BTy30B] / E. C. Benrtuens. - U3n. 4-e, crep. - M.: Boicm. k., 2007. - 206 c.

6.2. TlepeueHs pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH « HTepHeT
1. YuebHo-oOpazoBaTenbHasi (u3nko-mMareMarnueckass Oubmmorexka Ha mnoptaie MUP

MATEMATUYECKHUX VYPABHEHHMU [Dnektponnsii pecypc]. - Pexmm pocryma:
http://eqworld.ipmnet.ru/ru/library.htm
1. OdunmaneHeiii mopran mnpoekra R [DnexkTpoHHbIf pecype]. - Pexum mpocryma:

http://www.r-project.org/
2. CereBble apxuBbl cucteMbl R (CRAN). [DnektpoHHBIi pecypc]. - Pexum gocryma:
http://cran.r-project.org/

3. R — o00bexTHO-OpHEHTUPOBAaHHAsA CTAaTHCTUYECKas cpena [DJIEKTPOHHBIM pecypc]. -
Pexxum noctyna: http://herba.msu.ru/shipunov/software/r/r-ru.htm
5. S3mk um cpema R [Dnekrponnsrii pecypc]. - Pexum mocryma:  http://r-

statistics.livejournal.com/

[lepeuens coBpeMeHHBIX NpodeccruoHanbHbIX 0a3 nanHbIx (BJ]) u
nHpopMalMoHHO-cripaBouHbIX cucteM (MCC)

Neni/rn HaumenoBanue

1 [Ipodeccrnonanpubie nonHotekcToBblie b1, TocTynHbIe B paMKax HallMOHAIbHOMN
noamnucku B 2019 r.
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2 KommnbrorepHsle cripaBOYHbIE TPABOBBIE CUCTEMBI
Koncynsrant Ilmoc,
I'apant

7. MaTepnanbno-TexnnquKoe odecrmeyeHue AUCHHUIIIIMHBI

I[JISI MaTCprUaJIbHO-TCXHUYICCKOT'O obecrnieueHust JHUCIUITIINHBI HCO6XOI[I/IMBIZ

- OJ1s1 IeKYULL:
e yueOHas ayAUTOpHUs,
® J0CKa,
® TIPOEKTOp (CTallMOHAPHBIN UK EPEHOCHOH ),
® KOMIIBIOTEP WU HOYTOYK,
e nporpammuoe obecrieuenue (I10).

Ilepeyenn nporpammuoro odecnevyenus (IO)
Nen/m Haunmenosanue I10 Cnioco0 pacrpocTpaHeHHUs
1 Microsoft Office 2010 Pro JINIEH3UOHHOE
2 Windows XP / Windows 7 / Windows 10 JIMIICH3UOHHOE
3 Kaspersky Endpoint Security JIMIIEH3HOHHOE

- ons npakmu4ecKux 3AHAMUIL:

e j1abopaTopus WIH KOMIBIOTEPHBIN KJIacc,
® JI0CKa,
® TIPOEKTOp (CTallMOHAPHBIN UK TIEPEHOCHOH ),
® KOMIBIOTEP UM HOYTOYK /IS IperoaBarers,
® KOMITBIOTEPHI JIs1 O0yJArOIINXCS,
e BbIXOJ B MIHTEpHET,
e mporpammuoe obecrnieuenue (I10).
Ilepeuenb nporpammuoro odecnevyenus (ITO)

Neri/mm Haumenosanue 10 Crioco6 pacnpocTpaHeHus
1 Windows XP unu Windows 7 JIMIIEH3UOHHOES
2 Microsoft office 2010 Pro JIALIEH3UOHHOE
3 Microsoft Visual Professional JIMIICH3MOHHOE
4 Mozilla Firefox CBOOOIHO PaCIPOCTPAHAECMOE
5 Matlab JIMIIEH3HOHHOE
6 Mathcad Education - University edition JINLIEH3UOHHOE
7 Kaspersky Endpoint Security JIMIICH3HOHHOE

8. Obecneyenne 00pa3oBaTeIbHOIO NMpoOLECCA IS JIUL ¢ OTPAHUYCHHbIMH
BO3MOKHOCTHAMMU 3/10POBbA U UHBAJIMAOB

B X0J¢€ peamn3anu JUCHUITIIIMHBI UCITIOJIB3YIOTCA CICAYIOIUE JOITOJTHUTCIbHBIC




METO/BbI 00Y4EHNUs, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TPOMEXYTOYHOM aTTecTallu
00yYaromuxcs B 3aBUCUMOCTH OT UX MHUBHIyaJIbHBIX OCOOCHHOCTEH:

® IS CIICIIBIX U CIIA0OBUISIINX:

- JeKIuH O(OPMISIIOTCS B BHJIE AJIEKTPOHHOTO JOKYMEHTa, IOCTYIHOTO C IOMOIIbBIO
KOMIIbIOTEpA CO CHELMATNM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIIeUeHHEM;

- TMCbMEHHBIE 3a/laHusl BBIIIOJIHAIOTCSI HA KOMIIBIOTEPE CO CHELHATIU3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEYeHUEM, UJIM MOTYT OBbITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrnieunBaeTCsl MHIUBUIyaIbHOE paBHOMEPHOE ocBelieHue He meHee 300 srokc;

- JUIs BBIIOJHEHUS 3aJaHMs INPH HEOOXOJUMOCTH IPEIOCTABISACTCA YBEJINYMBAIOLIECE
YCTPOMCTBO; BO3MOKHO TaK)XX€ UCII0JIb30BAHUE COOCTBEHHBIX YBEJIUUYMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 3aJJaHUs O(POPMIISIOTCS YBEIIMYEHHBIM HIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHON (hOpMe I BBITIOIHSIOTCSA B TUCHbMEHHOW (hopMme Ha
KOMIIBIOTEPE.

® Ui IIIyXHMX U cIa00CTbIIIALIHX:

- Jekuud O(OPMIIIOTCS B BHJE JJIEKTPOHHOTO JOKYMEHTa, JHOO TPEdOCTaBISETCS
3BYKOYCHJIMBAIOLIAsl annapaTypa WHAUBUYaJIbHOTO 110JIb30BaHMS;

- MUCHbMEHHBIC 3aJJaHUS BBITIOJIHSAIOTCS HA KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- 9K3aMeH M 3auéT MNPOBOAATCA B NHUCbMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTHPOBAHHUS.

e JUIs JIMI C HAPYLIEHUSIMU OIIOPHO-/IBUTaTENILHOTO arnmapara:

- JeKUuM O(OPMIISIIOTCS B BHJIE 3JIEKTPOHHOIO JOKYMEHTa, IOCTYIMHOIO C IOMOIIBIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IPOTPAaMMHbBIM 00ECIIEUEHUEM;

- TIHUCBMEHHbIC 33/JaHUS BBINOJHAIOTCA HA KOMIBIOTEPE CO CHELHATM3HMPOBAHHBIM
MIPOrpaMMHBIM 00€CIIEeYeHUEM;

- 9K3aMeH M 3a4€T NPOBOASITCSA B YCTHOU (hopMe UIIM BBIIOJIHIIOTCSA B MUCbMEHHON (hopMme Ha
KOMIIBIOTEPE.

ITpu HEOOXOIUMOCTH MpelycMaTpUBAETCs yBEIMUEHUE BPEMEHH IS IOATOTOBKU OTBETA.

[Ipouenypa  mpoBeaeHHS  MPOMEXKYTOUHOM  arTrecTauu A OOydaroluxcs
YCTaHABIMBACTCSI C Y4YETOM UX HMHIUBUAYAJIbHBIX TCUXO(QH3UYECKUX OCOOEHHOCTEH.
[TpomexxyTouHast aTTecTalsl MOXKET IPOBOJUTHCS B HECKOJIBKO 3TAIOB.

ITpu npoBeneHNM MpoOLEAYpHl OLEHUBAHUS PE3yJAbTaTOB OOyUEHUs IpelycMaTpuBaeTCs
UCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOOUMBIX B CBS3M C HHIUBUAYAIbHBIMU
0COOEHHOCTSAMHU O00y4YaroIuxcsi. DT CPEJCTBa MOTYT OBITh MPEJOCTABIECHBl YHUBEPCUTETOM,
WJIM MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBeneHne mpoueAypbl OLIEHUBAHMUS  pe3yiIbTaroB  OOy4deHHs JOMyCKaeTcs ¢
MCIIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

ObecneunBaeTcs A0CTyN K MH(MOPMAIMOHHBIM M OuOInorpaduyeckuM pecypcaMm B CETH
WuTepHer s Kaxkaoro oOywaromierocst B (gopmax, aJaNTUPOBAHHBIX K OTPAaHUYEHUAM HX
3J10pOBbsI U BOCTIPUSTHS HHPOPMALIU:

® IS CJIENBIX U CIA0OBUISIIUX:

- B [Ie4aTHOM (hopMe YBETMUEHHBIM MIPUPTOM;
- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B hopme ayauodaiina.

® IS TIYXUX M CIIA0OCIBIIIANINX

- B IeYaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

e IS 0O0YYaONIMXCS C HAPYIIEHUSIMU OTIOPHO-/IBUTaTEILHOTO anmapara:
- B IeYaTHOH popme;

- B (hopme 371eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.



VY4eOHble ayAUTOpUU JUIS BCEX BUIOB KOHTAKTHOW M CaMOCTOSITENIbHOM paboThl, HayyHAas
O6u0nMMoTeKa M MHbIE MOMEIICHUsS 71 0Oy4eHHUs OCHAIEHBI CIEHUAIBHBIM O00OPYJOBaHUEM U
y4eOHBIMU MECTaMH C TEXHHUUYECKUMHU CPEJICTBAMU O0yUCHUSI:

® JUIS CIENbIX U CIa00BUISAIINX:

- YCTPOMCTBOM JJIsl CKaHUpoBaHus 1 uTeHus ¢ kamepoit SARA CE;

- mucruieeM bpaitis PAC Mate 20;

- npuaTepom bpaitist EmBraille ViewPlus;

® JUIS TJIYXUX U CIa0OCIBIIIAIINX:

- aBTOMATHU3MPOBAaHHBIM pPAOOYMM MECTOM JUISl JIIOJCH C HapylIeHHeM CcliyXa |
C1a0OoCBIIIAIINX;

- AKyCTUYECKHI YCUIIUTENb U KOJIOHKH;

e Ui 0O0yYaroIUXCs ¢ HAPYUICHUSMHU OMOPHO-ABUTaTEIbHOTO armapara:
- IepeIBKHBIMU, PETYJINPYEMbIMH 3proHoMuueckumu napramu CU-1;
- KOMIIBIOTEPHON TEXHUKOMN CO CIIEHUAIBHBIM IPOrPAMMHBIM 00ECTICYCHHEM.

9. MeToauyeckue MaTepuaJbl
9.1.  IInaHbl MPAKTUYECKUX 3aHATHHA

Tema 1. YUncieHHble MeTOAbl MUHMMM3AINH (PYHKIHUH OJHOI nepeMeHHOH. YuciieHHbIE
MeTOJbl OmNpeaejeHHsl IKCTPeMaJIbHbIX 3HaUYeHnl pynkumii. [IpakTuyeckas peanusanus
MeToaa aHaau3a uepapxuii (meroaa T.JI. Caatn).
3aoanusa:

1. Opnazerh 4YMCICHHBIMH METOJAMHM MHUHUMM3ALMM (QYHKUUI OJHOM NEpeMEeHHOI,

OIpeesieHUs] IKCTPEMaJIbHbIX 3HAaUCHUN (QyHKIUI.

2. IlpssMBIMU METOJJaMH MUHUMU3ALHH.

3. MeronamMy MUHUMH3AIMHA, OCHOBAHHBIC HAa UCIIOJIB30BAHUN TIPOU3BOHBIX (DYHKITHIA

4. PemuTh TUIIOBBIE 3a/1a41 AJIS 3aKpeNIeHUs U GOPMUPOBAaHUS 3HAHUN, YMEHU, HABBIKOB.
Ykazanusa no évinonnenuio 3a0anuii:
Pemenue 3anayq 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
KoHTpoJibHbIE BONIPOCHI:
1. Kak Ha3pIBaeTCs TOUKa, €CIM (PYHKIHUSA TOCTUTAET B 3TOW TOUKE CBOET0 HauOOJIbIIETO
3HaueHus?
TOYKOMH r;10021bHOr0 (a0c0MI0THOr0) Makcumyma Gpynkuun f(x) Ha maoxkecTBe X.
2. Yro, corinacHo KpUTEPHUIO IPOBEPKU JOCTATOUHBIX YCIOBUN IKCTpEeMyMa (KPUTEPHUIO
CunbBecTpa), HEOOXOAMMO U JOCTATOYHO [yl TOro 4roObl MaTpuna ['ecce Obl1a OTpULIATENBEHO
OTPENIETICHHOM M TOYKA SBJISIIACH TOUYKOM JIOKAJIbHOTO MaKCUMyMa?
4YTOOBI 3HAKH YIJIOBBIX MHHOPOB YepeJ0BaJINCh, HAYMHAS C OTPHLATEJBHOIO.
3. Yo, COrNacHO KPUTEPHUIO IPOBEPKU HEOOXOJUMBIX YCIOBUN SKCTpEMyMa BTOPOTO MOPsIIKa,
HE00XO0IMMO U JIOCTaTOYHO JJIsl TOTO YyTOOB! MaTpHia ['ecce OblIa MOTOKUTETHHO
MOJTyOIIpeIETICHHON M TOUYKA MOXET OBITh ABJISJIACH TOUKOM JJOKAIBHOTO MUHUMYMa?
4YTOOBI BCE IIABHbIe MUHOPBI OnpeAeuTess MaTpuubl I'ecce Ob1IM HEOTPHLATEJILHBI.
4. Kakas ¢pynkius f(x) Ha3pIBaeTCs CTPOro BHITYKIION?
ecd GyHKIUS HEeJTMKOM JICKHT HHKe 0TPe3Ka, COeIMHAIOLIEro B¢ ee MPOU3BOoJIbHbIC, HO
He COBIAajJalole TOYKH.
5. Tlpu KakoM THIIE OLIEHOK COCTOSIHHSI TUHAMUYECKOT0 00beKTa TpeOyeTcsi HOCTPOUTDH OLIEHKY
BEKTOpa COCTOS-HUSI 00BEKTa B MOMEHT BPEMEHH t 110 HAOJIFOACHHSAM 32 BBIXOJIOM 00BEKTa
BILJIOTH JJO MOMEHTA , €CIIH ?
bunbTpanus.
6. Kyna nHanpaBieH aHTUIpaUeHT QYHKLIUHU?
B CTOPOHY HAUO0O0JIb1Iero YObIBaHUsI (YHKIMHU B TaHHOH TOYKe



7. B kakoM ciyuae UAeT pedb 0 3a1aue ApOOHO-TMHEHHOTO MPOTPpaMMUPOBAHUS?

B cJIy4yae, KOrjaa nejneBas (pyHKIUA AABIAAETCH OTHOLIEHUEM JABYX JMHENHBbIX pyHKIUI, a
OrpaHUYeHUs JTHHEHHBI.

8. Kakas kBanparuunas ¢popma (a Takxke coorBeTcTBytonas MaTpuna ['ecce H(x)) Ha3biBaeTcs
MOJIOXKUTENBHO onpeaenenHoi (H(x) > 0)?

eCJI /IS J1I000T0 HeHYJIEBOI0 BbINIOJIHSIETCS HEPABEHCTBO.

9. Kak BpIOMpAIOT 11E€N€BYIO (DYHKIMIO ITPU MaTEMaTHUECKOH (hopMyITUpOBKE 3a1a4u
ONTUMU3ALNH?

neJieBy10 GyHKIUIO BLIOMPAKOT ¢ TAKMM 3HAKOM, YTOObI pellieHne 3a1a4u
COOTBETCTBOBAJIO NOMCKY MMHMMYMA 3TO# (PYHKIUH

10. ITpu xakoM TUIE OLIEHOK COCTOSHUS AUHAMHUYECKOI0 00BEKTA TPeOYyeTCsl IOCTPOUTh OLECHKY
BEKTOpa COCTOSIHHS 0OBEKTa B MOMEHT BPEMEHH t 10 HAOIIOCHUSM 32 BBIXOZAOM 00beKTa ?
CriIa’KMBaHue.

11. Yro, cornacHo KpUTEPUIO MPOBEPKH TOCTATOUHBIX YCIOBUI 3KCTpeMyMa (KpUTEPHUIO
CunbBecTpa), HEOOXOAMMO U JOCTATOYHO Ul TOro 4ToObl MaTpulia ['ecce OblIa MOI0XKUTEIBHO
ONPEIETICHHOM ¥ TOYKA ABJISIACH TOYKOM JIOKAIbHOTO MUHUMYMa?

4YTO0BI 3HAKH YIJIOBBIX MHHOPOB OBLIM CTPOIO MOJIOKUTEIbHBI.

12. B xakoMm cirydae €T peub 0 3a/1a4e JUCKPETHOrO POrpaMMUPOBAHUS?

€CJIM MHOKeCTBO J0IyCTHMBIX PeLICHUI 0KA3bIBACTCH KOHEYHBIM MHOKECTBOM.

13. Kak Ha3bIBaeTcs 3a/1a4a MOCTPOEHUS CTPYKTYphI S u mapameTpoB P oneparopa monenu F?
uaeHTH(GUKaNUEH B IIMPOKOM CMBbICJIC.

14. Kak Ha3bIBalOT 33jauy MUHUMH3AIIAH, €CIH 11eJIeBast PYHKIHS U JICBbIC YaCTH OTPaHHYCHHH
THUIIAa PaBEHCTBA U (W) HEPABEHCTBA B 33/aue SBJIAIOTCA IO3MHOMAaMU ?

3aja4deil reoMeTpPHMYECKOro NPOrpaMMHpPOBaHMS.

15. Kak Ha3bIBaeTCs TOUKa , €ciid (PYHKIUS JOCTUraeT B 3TOM TOUKE CBOEI'0 HAMMEHBIIIETO
3HaueHus?

TOYKOM 17100271bHOT0 (a0c0MHTHOr0) MUHUMYMA pyHknuM f(x) Ha MHOKecTBe X.

16. Kaxkas napamerpuueckas HASHTHU(PHUKALUSA TPOBOJUTCS B PEKUME HOPMAIBHOTO
(YHKIIMOHUPOBAaHUS 00bEKTa YIpaBIeHUs?

NaccuBHas.

17. Kak Ha3bIBalOT TOUKY , B KOTOPOH (PYHKIMS JOCTUTaeT CBOETO HaMMEHBIIEero 3HaueHus? (L2
— MHOKECTBO JIONTyCTUMBIX PEIIECHUH)

ONTHMAJBHBIM PelICHHEM 3a/1a4H.

18. Uro, cornacHo KpUTEpUIO MPOBEPKH HEOOXOIUMBIX YCIOBUI 3KCTpEMyMa BTOPOTO MOPSIKA,
HE00XO0IMMO U JIOCTaTOYHO JJIs TOro yToOB! MaTpHia I'ecce Oblia OTpUIIATENBHO
MOJTyOIIPEIETICHHON M TOYKA MOXET OBITh SBJIAJIACH TOYKOM JIOKAIBHOIO MakcuMyma?

4TO0BI BCE IIABHbIC MUHOPBI Y€THOI'0 NOPSIAKA ObLIM HEOTPHLIATEJIbHBI, 2 BCE ITIABHbIC
MMHOPBHI HEYETHOI'0 MOPS/IKA — HeMOoJI0KUTeJIbHbIe.

19. Yto Ha3pIBaeTCs rpaJUeHTOM HenpepbIBHO AuddepeHunpyemoit GyHKINU B TOUke?
BEKTOP-cTOJ10el], 3JIeMeHTAMHU KOTOPOro SIBJISAIOTCH YaCTHbIE IIPOM3BO/IHbIE IIEPBOI0
NOPSIAKA, BLIYMCJICHHBIC B JAHHOH TOYKe.

20. Kakoe yTBepkaeHNE HEBEPHO?

ecau f(x) ctporo Beinyk/1as yHKIHS Ha BBITYKJIOM MHOKeCTBe X, TO OHA MOKeT
JAOCTUTATh CBOEro r100aJ1bHOr0o MUHMMYMAa Ha X 0oJiee 4eM B OJHOI TOUKe.

21. Yro Ha3bIBaeTCs MOBEPXHOCTHIO YPOBHA QyHKIIMU?

MHO’KeCTBO TOYEK, B KOTOPbIX (pyHKIMSI IPMHUMAET NOCTOSTHHOE 3HAYEHHE.

22. Kakas kBagpaTtuuHas ¢popma (a Takxke cooTBeTcTBYIomIas Matpuia ['ecce H(x)) Ha3bIBaeTcs
oTpurarenbHo onpeneneHHon (H(x) <0)?

€CJIN /IS JII000T0 HeHYJIEBOT0 BBINOJIHSCTCS HEPABEHCTBO.

24. Kaxkoil 00beKT ynpaBlieHUsI HAa3bIBACTCsI HAOII01aeMbIM?

€CJIM 110 U3MEPEeHNAM BBIXOAHOI0 CUTHAJIA MOKHO ONPE/IeJINTh ero COCTOsIHME.



25. Tlpu KakOM THIIE OIICHOK COCTOSIHHUS TUHAMHYECKOTO 00BEKTa TPEOYETCs IOCTPOUTD OIICHKY
BEKTOpPA COCTOSIHUS 00BEKTa B MOMEHT BPEMEHH t 110 HAOIIOACHUSIM 32 BBIXOJIOM 00BEKTa
BILIOTH JIO MOMEHTA , IIpU4eM ?

Tema 2. besycaoBHass MUHMMHM3AIMA (YHKIUH MHOTHX NIepeMeHHbIX. BpInmykJibie
(Gynxkuuu u mHoxectBa. [Ipaktuueckue pacuersl mo meroxam A.Baabaa, JI.CaBuaxka,
A.I'ypeuua, B. IIapero (MHTepnperanusa MeTO0B Ha 3a]a4aX 3alllUThI HH(POPMALHHU U
IKOHOMHMYECKOI0 COACPKAHUA).

3amanuda:

OBnagers METoA0M 0€3yCIIOBHONM MMHUMU3ALMK (DYHKIMH MHOTHX IEPEMEHHBIX.

Pemmte THIOBBIE 3a1a4M I 3aKpeIUIeHUs 1 (HOPMUPOBAHUS 3HAHUH, yMEHUH, HABBIKOB.
Yka3aHnus no BLINOJHEHUIO 3aaHWI .

Pewenue 3anau us:

1. [2 ocH. auT]: Metonsl 0e3yclOBHOW MHHHUMH3AIUM, OCHOBAaHHbIC HA BBIYMCICHUH
NEPBBIX MPOU3BOIHBIX QyHKIMH (CTp. 344)

1. PaccmoTtpets ipumep S ctp. 346

2. Pemuth oqHO U3 3amanuit Ne 17.123-17.128

MeTtop1 6€3yCclIOBHOM MUHUMHU3ALIMHU, HCIIOIB3YIOIINE BTOPbIE MPou3BoAHbIE (CTp. 350)

. Pacemotpets mpumep 7 ctp. 351

= Pemmts ogno 3 3amanmii Ne 17.178-17.144

KouTtpoJibHbIE BONPOCHI:

1. Kakoii MmeToa mpsiMOro Moucka Ha3bIBae€TCsl HaCCUBHBIM?

Bce N TO4YeK , B KOTOPBIX OyAYT BbIYUC/IEHBI 3HaAUeHUs] QYHKUIMHU, BLIONPAIOT 3apaHee.

2. Ilo xakoMmy BeIpa)XeHHIO Ipu IpuMeHeHnu metoaa dnetuepa-PuBca onpenenstoT BEIUYUHY
mara?

ol )= f(xk +fkdk)-* “}:ﬂ

3. B xakoM ciy4ae cTpaTerus oucka B METOJIaX MUHUMHU3ALMNA CYUTAETCS HE ONPEETICHHOM ?
€CJIH ONpeieIeHO 3aJaHHOe BpeMsl BbIYMCJICHU.

4. Kak Ha3pIBaeTCs BBIpAKEHUE , A€ 7

KOHEYHO-PA3HOCTHBIM OTHOLLIEHHEM.

5. Kak Ha3bIBatoTCs BBIOOP OUEPEAHOI TOUKH U BBIYMCICHUE 3HAYEHUS ?

1IATOM I10CJIEI0BATEIbHOI0 MOUCKA.

6. Yewm sBusiercsa BenuunHa D(f) B Beipaxkenun ?

obsactb onpenesenusi pynkuuu f(x).

7. K xakum MeToJam OTHOCSTCA MeToibl MapkBapaTa, Hetotona-Padceona?

K METOAaM BTOPOI0 NMOPsiAKa.

8. Kakoit nomxHa ObITh 3a/JaHHAs TOUHOCTh HAXO0X/IEHUS TOUKH ?

00Jib1Ie 20COTIOTHOM MOTPEIIHOCTH.

9. B xakoM ciy4ae JieJIeHne OTpe3Ka Ha JBE HEPABHbIE YaCTHU HA3bIBAOT 30JI0THIM CEYEHUEM?
OTHOLIIEHHE VIHHBI BCEro 0TPe3Ka K JAJIMHE ero 00/ib1Iell 4acTH PABHO OTHOILLIECHHUIO JJIHHBI
0oJIbIIIeH YACTH K AJTHHE MEHbIIeH YacTH.

10. Yrto U3 mepeyncIeHHOro He OTHOCUTCS K METOAaM IMPSIMOrO MOUCKA?

B3BeIICHHBIH METO/l HAMMEHBIINX KBAPATOB.

11. K yeMy OTHOCUTCSI METOJ KBaAPAaTUYHOM allIpOKCUMain?

K NOJJMHOMMAJILHOM annpoKCUMAaINH.

12. Ha xaxom oTpe3ke X MOXHO CTPOUTH U CPAaBHUBATH MEX]Ly COOON METO/IbI MPSIMOTO MOUCKa?
X =10, 1]

13. Kakyro dynkuuro umeet meton JleenGepra?

H(, h)=;(—1—;—R) =(h+))"
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14. Kak Ha3pIBaOT YMCIIO T B BRIPAKEHUU 7
OTHOLIECHHEM 30JI0TOr0 CeYeHHsl.
15. B 4yem coCTOUT OCHOBHAS 11€JIb HOPMAIU3ALMKU OTPAHUYCHUI?
B IOCTH:KEHH U C0AJIaHCHPOBAHHOCTH
16. Kak Ha3biBaeTcs ckaysspHas QyHKIus ?
(yHKIIUA peakcaunu.
17. Kakas u3 npeAcTaBiICHHBIX Ha PUCYHKE QYHKIIUHA HE SBIISICTCS CTPOTO YHUMOIATBLHOM ?
18. Kak Ha3bIBaIOT METO/IbI HENIOCPEACTBEHHOI'O PELIEHUS 3a7au YCIOBHON ONTUMHU3ALINH,
OCHOBaHHbIE Ha JABM)KCHUU U3 OJHOM JIOMYCTUMOM TOUKH, I/I€ BBHITIOJHSIOTCS BCE OTPAHUYCHUS K
JIPYTOi JOMyCTUMOM TOYKH C JTyYITUM 3HAYCHUEM IIeJIeBON (yHKITUH?
MeTO/Abl BO3MO:KHBIX HATIPABJICHHIA.
19. Kakomy MeTony ananoruueH metos Herorona?
MeTo/y KacaTebHbIX.
20. Kaxkas ¢pynkuus f(x) Ha3pIBaeTCs yHUMOAAIBHOW (pyHKIMEH Ha oTpe3ke [a, b]?
GyHKuMs, 1J51 KOTOPOi CylIeCTBYeT TaKasi TOYKA , 4To pyHkuus f(X) B mosyuntepsaJjie
yObIBaeT, a B MOJIyMHTEepPBaJie BO3pacraet.
21. ITlpu KakoM yCIOBHH METOJI MPSIMOTO MOMCKA CUUTAIOT HAMITYUIIUM?
IN(P*) =minmaxIy(P, f), mm I[x(P")=minsupiy(P,f)
PeP feF PEP fer
22. Kakoil anropuT™ MpuUMEHSETCS IS peain3allii METo1a IUKJIMYECKOTO ITOKOOPAMHATHOTO
crycka?
aaroput™m GZ1.
23. Uro Ha3bIBaeTCs UHTEPBAIOM HEOMPEIETICHHOCTH ?
HHTEPBAJl, B KOTOPOM rapaHTHPOBAHHO HAXOAUTCS TOYKA , COOTBETCTBYIOIIAsl 3HAYEHHIO.
24. YTo U3 NepeyrcIeHHOr0 He OTHOCUTCS K IEJIIM HOPMaJIN3alliid OCHOBHBIX MEPEMEHHBIX
3a1a4un’?
yJay4lineHue 00ycJI0BJIEHHOCTH 3a1a4u.
25. Ilpu pelreHnn Kakux 3a7a4 MPUMEHSIETCS METO/T IUKJIMYECKOTO MTOKOOPAMHATHOTO CITycKa?
KAaHOHUYEeCKHe 32/1a4¥ MOCTPOeHUSI MUHUMHU3UPYIOLIEH M0CJe10BATEeJIbHOCTH IS
¢pynkuuonaaa J(x).

Tema 3. MaremaTuyeckasi MTpa HA YHUCTHIX M CMENIAHHBIX CTpaTerusx: rpaguyeckue
WJIIOCTPAIlUM cTPaTernid. 3aa4u JUHEHHOr0 NPOrpaMMHUPOBaHusl, rpaguyecKue MeToabl
peuieHus 3aaad4.

3aganusa:

OBnageTs METOIaMH JIMHEWHOTO MPOTPaMMUPOBAHUS.

Pemuth TUTIOBBIE 3a/1a4K JUISI 3aKpeTieHUs] 1 OPMHUPOBAHUS 3HAHUHN, YMEHUH, HABBIKOB.
YKka3zaHus 0 BBLINOJTHEHHUIO 3aJaHUI

Pemrenne 3aga4 n3:

1. [3 ocu. mut]: 1.49, 151, 1.54, 1, 58, Mo MeTOAMYECKOMY MOCOOHUIO JOMOJHHUTEIBHbIC
3aaanus; [3 ocH. nmut]: 2.1, 2.3.
2. [2 ocH. nuT]:

[TocTaHOBKa 331Uy JINHEHHOTO MPOrpaMMHUpOBaHus. [ padudueckuii METO perieHHUs.
. paccMmoTpeth pumep 2, 3, 4 ctp. 359-360

. pemuTh oaHOo U3 3aganuid Ne 17.188- 17.195 ctp. 360-361

. paccMoTpeTh mpumep S cTp. 362

. pemuTh oaHO U3 3aaanuii Ne 17.201- 17.206

CHUMILIEKC-METOT PeIIeHHs 33/1a491 JIMHEWHOTO MPOrPAMMHUPOBAHUSL.

. paccmoTpeth npumep 6 (ctp. 369) ctp. 364-370

= pemmnTh o1HO 13 3aaanuii Ne 17.207- 17.212 ctp. 371-372

[lenouunciieHHOE JIMHEITHOE TPOrPaMMHUPOBAHKE

. paccmoTpeth npumep 117.226 (ctp. 378) crp. 378-379
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= pemunTh 0J1HO U3 3aganuii Ne 17.227-17.232 ctp. 379
KoHTpoJibHbIE BONIPOCHI:

1. IIpu kakoM yc10BUM 0a3MCHOE pelieHne SIBJISeTCs] ONTUMAIbHBIM?
BCC OTHOCHUTCIIbHBIC OLICHKHU CTAHOBATCA HCIIOJIOXUTCIbHBIMU.
2. IIpu kakoM yc10BHH 33/1a4a JUHEHHOT0 NIPOrpaMMUPOBAHUS UMeeT 0/THO

eIMHCTBEHHOe pemeHune?

YHUCJIO HYJIEBBIX OIICHOK PaBHO YUCITY 0a3MCHBIX IEPEMECHHBIX.

3. Kakoe pa3ouenne ocymecTB/isieTcsi NP MCNOJIb30BAHUN METO/Ia BeTBeil M rpanuu?
pa3OMeHne MHOXECTBA JOIMYCTUMBIX PEIICHUH Ha JABa MOJIMHOXECTBA.

4, YTo 13 nepevyucJIeHHOr0 He OTHOCUTCS K TOYKAM, IOA03PUTEIbHBIM» HA
IKCTpeMym?

TOYKH, B KOTOPBIX PaHT MAaTpHLbl SIKOOM CHCTEMbI YpaBHEHHH CBA3H OOJIbIIE KOJIMYECTBA
YpaBHEHUH CBS3H.

5. Yro aBjsieTcs yCI0BUEM 3aBeplIeHNs BbINIOJHEHUS PACYeTOB NP UCIOJIb30BAHNH
MeTO/1a BeTBel M rpaHul?

FE<f

6. Kakas nonosiHuTeIbHasi mepeMeHHasi BBOAUTCS B OTPAHMYEeHUe-HEPABEHCTBO CO
3HAKOM ?

IepEMEHHAs CO 3HAKOM +.

7. Kaxkasi nepemenHasi 10/KHA ObITH BbIBeeHA B 023U C M0 JAHHBIM Ta0JIUIbI?

8. IIpu kakoM ycJIOBMH 3a7a4a JIUHEHHOT0 MPOrpaMMHUPOBAHUSA HMeeT DeCKOHEeYHOoe
MHOKeCTBO peuienue?

qucJio HYJICBBIX OIICHOK HpCBI)IHIaeT YHUCJI0 6a3I/ICHI)IX HepeMeHHI)IX.

Tema 4. HeauHeiiHble 3ala4YM ONITUMU3AIIUU U METOABI UX PCIICHUSA.

3amanuda:

Ommnagets cioco0amMu pereHus] HeTMHEHHBIX 3329 O TUMH3AIHH.

1. 3aznauu, CBOASIINECS K TMHEUHOMY ITPOTPAMMHUPOBAHHIO

2. MeToasl BO3MOKHBIX HaIlpaBICHUN

3. I'pagueHTHBIE METOBI PELIEHU 3a1a4 HETUHEUHOT O IIPOrpaMMUPOBAHUS
4. MeTtoap! mTpadHbIX U 6apbepHbIX PyHKINN

Pemuth TUTIOBBIE 3a/1a4M [T 3aKpeTieHUs] 1 OPMHUPOBAHUS 3HAHUHN, YMEHUH, HABBIKOB.
Yka3anus o BbINOJHEHHUIO 3aJaHUM .

Pemenue 3amay u3 [2 ocH. aut]: 2.20, 2.23, 2.26, vHAUBUAYaATbHBIC KAPTOUKH
KouTtpoJibHbIe BONPOCHI:

1. UTo 13 nmepeyrcIeHHOro He BKIIIYaeT 001as 3a/1a4a HeIMHEHHOT 0 MporpaMMHUpPOBaHUs?
HOPMHPOBAaHHbIC KOHCTAHTHI.
2. UYTo He OTHOCUTCS K OCOOEHHOCTSAM 3ajjay IMHAMHUYECKOTO POrpaMMUPOBaHUS?
neseBasi QyHKIMS He paBHA CyMMe LieIeBbIX (DYHKIMH KaX/A0r0 1mara.
3. Kaxum Belpa’keHHEM 3aJat0Tcsl ypaBHEHUs beiMaHa B 3ajauax TMHAMUYECKOTO
IporpaMMHUpOBaHus?

Zy(sx-) = ?}a"}‘{ft(sk-h Xi)+ Z;u(sk)}
4. Kaxkoi 3Hak craButcs nepen unciaoMm M npu nepexoze k M-3a1aue B HOMCKe MUHUMYMa
1eneBon QyHKIUU?

+.
5. Uro sABiIsIeTCS pELIEHUEM 3a/1a4U BBIITYKJIOTO IIPOrPaMMHUPOBAHHUs, B KOTOPOM LiesieBast

(GYHKIUS BBITYKJIA U JOIYCTUMOE MHOKECTBO BBIITYKJIO?
J100as TOYKA JTOKAJIbHOI0 MUHMMYMa HeJieBoi pyHKImu.
6. Kakue o1ieHKHU SBISAIOTCS MOJI0KHUTEIBHBIMU MO JAHHBIM TaOIHIIbI?

Aul,
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7. Kakoe yTBepkieHme SBISIETCS BEPHBIM?
3a/1aya, NpeJACTABJIECHHAS] HA PUCYHKe, HE HMeeT pelleHusl.
8. UTO0 HE OTHOCHUTCSI K OCHOBHBIM OTPAaHUYEHUSM 33/1a4 JJMHEHHOTO MPOrpaMMHUPOBAHHUSI?
HCKOMOe pelleHne ABJsieTcsl HeOTPUIATEJIbHON BeJIMYNHOIM.
9. Uto He sABISIETCS KOOPAUHATOM B METOJI€ BETBEU U TpaHMIl?
HeJIOYHNCIeHHAs] KOOPAMHATA ¢ HAUMEHBIIUM HJIH HAH0OIbIIHM HHIEKCOM
10. Kakum BrIpakeHHEM MOKET OBITh 3allicaHa 001as 3a/1a4a HeJTMHEHHOTO
IporpaMMupoBaHus?

Jox)—min, xe Qc R”
11. UTto He sABIIIETCS YCIOBUEM 3aBEPIICHUS BETBICHUS B 3a/1a4ax IIEJIOYHCICHHOTO
JUHEHHOTO POrpaMMUPOBaHUs?
pelnieHne HeleJ0UHCIeHHOe.
12. UTo U3 NepeuncIeHHOro HE OTHOCUTCS K OCHOBHBIM BBIPQXKEHUSM B TIOCTAHOBKE 33124
JIMHEMHOTO MPOrpaMMHUpPOBaHHMS?

Jo(x)—min,x € Q c R”

13. Kakas Touka BbIIyKJIOro MHOKECTBa X Ha3bIBAaeTCs KpaiiHen?
TOYKA, KOTOPAasi He MOKeT ObITh BHIPA’KEHA B BH/I€ BBINYKJIOH KOMOMHALMH APYTHX TOYEK.
14.  Kakoe ycioBue Hajaraercs Ha BBOAUMYIO B 0a3uc MEPEMEHHYIO NPU NEPEX0/E OT
OJIHOTO 0a3MCHOTO peleHus K Apyromy?

A, =maxA,
15.  Kak Ha3bIBalOT nepeMeHHbIe, BXOSIINE TOJIBKO B OJJHO U3 YPABHEHUH CUCTEMBI C

koa(ddurmentamu 1, a Bo Bce ocTalibHBIC ¢ KOdh purmenTamu paBHbIMH 07
0a3MCHBIMM.
16.  Ilpu xakoMm yciioBuH 0a3MCHOE PEIICHHE HA3bIBACTCS JIOYCTHMbIM?

x =20

Tema 5. Pemenue ONTHUMHM3AUMOHHBIX 32124, ONTHMAJBHO  pacnpeaeleHus
BBIYHCJIUTEIBHBIX pecypcoB B JBM.

3aganus:

OBnazeTs crioco0aMu perieHus TPUKIAAHBIX 337a4 ONITUMU3AIUH.

PemnTe TUIIOBBIE 331241 1151 3aKpeIIeHUsI 1 OPMUPOBAHUS 3HAHUN, YMEHHI, HABBIKOB.
Yka3aHusi 10 BbINOJIHEHHIO 32/IaHMU:

Pemenue 3anayq us:

[5 ocH. muT]: 2.5, 2.7; 3a1aHKe IO METOIUYECKOMY ITOCOOMIO, MHIUBUIYaJIbHbIE KAPTOUKU
KoHTpoJibHbBIE BONIPOCHI:

1. Yto ob603HauyaeTcs BbIpa)KEHUEM B 3ajjauax O paclpeieIeHUH CPEICTB, PEIIaeMbIX METOAAMHU
JUHAMHYECKOr0 IPOrpaMMUPOBAHHUSA?

YCJI0BHasl ONTUMAJIbHASI NPUOBLIb.

2. Yto nenecooOpa3HO NPUMEHSTh B Ka4eCTBE KPUTEPHS ONTUMAIIBHOCTH B 3a/1a4e
ONTUMM3ALMU [TaPAMETPOB MEPEKITIOYATETbHBIX JIEKTPOHHBIX CXeM?

KpHUTepuii MUHMMAJBHOIO 3a11aca padloTocnocoOHOCTH.

3. Ilpu KkakoM yCIIOBHH KJIETKH MAaTPHIIbl IEPEBO30K HA3bIBAIOTCS Oa3uCHBIMU?

Xi5 > 0
4. Yemy 10JKHO OBITH paBHO 001IIee YHCIO OA3UCHBIX KIETOK B MaTpuiie?
m+n-1

5. Yemy IOmMKHO OBITH PaBHO KOHEYHOE COCTOSIHME MTPOIiecca pacipeeeHns B 3aJadax
pacnpezeneHus cpeacTs?

0


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

6. Urto o6o3HauaeT nmapameTp Q B BBIpaXEHUU ONTHUMAIBHOTO PEeKHUMa MTPOBEACHUS Tpoliiecca ?
(pyHknuoHaJI.

7. YTo UCHONIb3YyeTCs B KAUECTBE KPUTEPUS ONTUMAIIBHOCTH?

B3BellICHHBIH MeTO/l HAaMMEHbIINX KBAPATOB.

8. KakuMm BbIpa)keHUEM OIpeAesSeTcs] pOCT LEMU B CXeMe MOJIEIH KHHETHKU
MOJIMMEPU3ALMOHHOT 0 npoliecca’?

B+ M-—nk—z——>P,,M.

9. Kaxoe TOX1eCTBO CIpaBEAIMBO ISl KAXKI01 Oa3UCHOM KIETKH MPH PEIICHUH TPAHCIOPTHOM
3aJa4d METOJIOM NOTEHIAJIOB?

o, +B,=c,;

10. Yto siBIsETCS KPUTEPUEM ONITUMAIBHOCTH B 33/1a4aX O pacHpelesIeHUN CPEICTB, PELIaEMbIX
METOJaMH IMHAMUYECKOTO MPOrPAMMHUPOBAHMS?

MaKCHMMaJibHOe 3HaYeHune Z.

11. Yro He ucnosb3yeTcs B KAUeCTBE JaHHBIX [TPU apaMeTPUUECKO nAeHTUUKALIMY [Tpoliecca
HoJIMMEepHU3auu?

KOHIEHTPAUUs AKTUBHBIX LICHTPOB.

12. Ot 4ero He 3aBUCUT HAYAIBHBIN IJIAaH IEPEBO30K, MOTYYAEMbIF METOJIOM CEBEPO-3aMaJHOTO
yria?

OT CTOMMOCTH.

13. Ilpu KakoM yCI0BHHM JUIsl OTHOCUTENBHBIX OLEHOK CUUTACTCS PELLIEHHON TPaHCIIOPTHAS
3anaqa’?

A,; 20

9.2.  Meroauueckrue peKOMEHJAIMH 110 TOrOTOBKE MUCHbMEHHBIX padoT

[Tpu odopmiieHNH OTYETa 1O MPAKTUYECKUM 3aHATHSM HEOOXOIMMO CJIE0BATh YKa3aHUSIM TI0
BBITIOJTHEHUIO 3aJaHWii U X0y paboThl W TOJATOTOBUTH KpaTKHE IMHUCHMEHHBIE OTBETHI Ha
KOHTPOJIbHBIE BOMPOCH. CTYAEHT JIOJDKEH OBITh TOTOB K YCTHOM c/jaue OTBETOB Ha BOIIPOCHI.
OOume T1peOOBaHMA K COAEPXKAHUIO U O(GOPMIIEHHIO KYpPCOBBIX pabOT cojepkarcs B
«MeToMYecKkuX pEeKOMEHJAIUIX 10 TMOATOTOBKE U OGOPMIICHHIO KYpCOBOMl pabOThI»
(odunmaneHelii caidt kadenpst ®IIM UWHTE PITY).

Ha noxnan mo 3amurte KypcoBoil paboThl MOXKET OTBOAUTHCA 10 10 MUHYT.
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IMPHUJIOKEHU A

Ilpunoocenue 1
AHHOTALIUSA JUCHUITJIINHBI

Jucuumimmna «MeTobl ONTUMH3ALNNY peann3yeTcs Ha (akysIbTeTe HHPOPMALMOHHBIX CUCTEM
u OezonacHocTu Kadeapoi GyHIaMEHTAIBHON U MPUKIAJHON MaTeMaTHKH.

Lenv oucyunaunvi: chHOPMUPOBATH Yy CTYAEHTOB METOAOJIOTHUECKHE OCHOBBI CHUCTEMHOIO
aHalM3a M METOJIOB DELICHMs ONTUMH3ALMOHHBIX 3aJad IpU OOOCHOBAaHUM W TPHUHATUU
OpPraHU3alMOHHO-TEXHUYECKUX PELICHUN.

3aoauu:

- 03HAaKOMHTb CTYJIEHTOB C MPOLECCOM Pa3pabOTKH METOAOB ONTUMHU3ALUH JIJIs1 00OCHOBAHUS U
IOPUHATHS PELIeHUH 10 3ammre MH(OpMaluM; OLIEHKAa JOCTOMHCTB M HEIOCTaTKOB METOOB
ONTUMM3ALMH, BO3MOKHOCTH MX peaju3aluu npu nomoiu SBM;

- chopMUpOBaTh OCHOBBI MAaTEMATUYECKOT'0 anmapara AJs pealu3aliid METOI0B ONTUMM3ALUU U
CHUCTEMHOI'0 aHajau3a C BBIXOJOM HA IPUHATHE PELICHUM B YCIOBUAX HEOINPEIACICHHOCTH U
pHUCKa;

- HAyYUTh MMOHUMATh JIBUKCHHE MH()POPMAITMOHHBIX IMOTOKOB B CBSI3U C PEUICHUEM CIIEAYIOMINX
ONTUMM3ALMOHHBIX 3a7a4:

o pacrpeiesieHUs] BBIYUCIUTEIbHBIX TOTOKOB MHOTOIIPOIIeCCOpHBIX DBM;

o CHHTE3a NCKYCCTBEHHBIX HEHPOHHBIX CUCTEM;

o pacIpeneeHus pecypcoB B CIydasix BBICOKOI pa3sMEpHOCTH;

o o0ecrieyeHHss BBICOKOTO YPOBHS HAJEKHOCTH M 0€30MacHOCTH (PYHKIIMOHUPOBAHHS

WH()OPMAIIMOHHBIX CUCTEM.
JucturuiiHa HarmpasieHa Ha (GOPMHUPOBAHKE CICAYIONUX KOMIICTCHITHIA:
OIIK-2. CnocoGeH 00OCHOBaHHO BBIOMpATh, I0pabaThIBATh M NPHUMEHATH IS PEHICHUS
MCCJIEI0OBATENIbCKUX M MPOEKTHBIX 3a7ad MAaTeMaTHYECKHE METOAbl U MOJIETH, OCYLIECTBIISThH
MPOBEPKY a/JEKBATHOCTU MOJEJEH, AHAIW3UPOBATh pPE3yJbTAaThl, OLEHUBATH HAJECKHOCTh HU
KauecTBO (DYHKIITMOHUPOBAHUS CUCTEM.

B pe3ynbrare ocBOEHUS NUCHUTUIHHBI 00YUYaAIOLTHIICS TOKEH:
3Hamb: DBONIOIUIO CHUCTEMHBIX TPEACTABIICHUM,; OCHOBHBIC TIOHSATHS U OMNpPEICIICHNUS,
CoJlep’)KaHWE M CYIIHOCTh MaTeMaTHYeCKUX METOJOB ONTHUMH3AIMHM, METOJbl BhIOOpa U
MPUHATHSA PEIICHUA KaK 3aBeplIalolied CTaJuM CHUCTEMHOI0 MPOX0Ja K MPOCKTHPOBAHUIO,
CO3aHUIO U IKCILTyaTalui HHPOPMAITMOHHBIX CHCTEM.
Ymems: o0000maTs M aHaiM3upoBaTh HHGOpMaNUio, (HOpPMYIHpOBaTh €W U BBHIOMPATH
ONTUMANbHBIE  TYyTH WX  JOCTIXKEHUS;  (OpMYyIUpOBaTh  CYIIHOCTh  KOHKPETHBIX
METO/IOJIOTUYECKUX TMPUHIMIIOB CHUCTEMHOTO aHaliu3a, NPHUHATHS PEIICHHH W METOJIOB
ONTUMU3ALNH; TPUMEHITh OCHOBHBIE M3YUEHHBIE METO/bl ONTUMHU3ALUU B MPOLECCE MPUHATHUS
aJTbTEPHATUBHBIX PEIICHUNH BO MHOTOKPHUTEPUATBHBIX 33JladyaX C YYETOM HEOMpPEEICHHOCTH U
pucka.
Braoems: mpencraBieHHEM O TMEpPCIEKTHBAX Pa3BUTHUS CHCTEMHOTO TPOXOJa W METOIOB
ONTUMM3AIMKA BBHIOOpPA AalbTEPHATUBHBIX PEIICHUH; TPEICTABICHUEM O BO3MOXKHOCTSIX
npuMmeHeHuss OBM ¢ 1menpro peanuzanuMd METOAOB ONTUMH3AIMHU, COCTaBIISIIOIIUX OCHOBY
MEPCIIEKTUBHBIX WH(POPMAIMOHHBIX CHCTEM O0€30MacHOCTH, (YHKIIMOHHUPYIOIIUX B PEKUME
peaTbHOTO BPEMEHH.
[To mucruIuinHe IpeyCcMOTpEeHa TPOMEXKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.
OO0mas TpyJ0€MKOCTh OCBOCHHMSI TUCIIMTUIMHBI COCTABIISIET 6 3aU€THBIX €IUHUII.



Ipunoocenue 2

JUCT UBMEHEHU
No | Tekcr aktyanuzainuu uinu npunaraeMbii Kk PITJ] nokymeHT, Hara No
COAEPIKALLIMI U3MEHEHHUS MPOTOKOJIA
1 | Ilpunoxxenue K nucty usMeHeHui Nel 22.06.20 13




[Tpunoxenue K 1ucTy n3mMeHeHuit Nel

1. Crpykrypa mucuuniunsbl (1.2 s Hadopa 2020r.)

OO01mast Tpy1I0eMKOCTh AUCIUILTAHBI COCTABISIET 6 3.€., 228 4., B TOM YHCIIe KOHTaKTHas paboTra
oOyuJaromuxcs ¢ npernojasateneM 56 4., mpomexxyrodnas arrectamus 20 4., caMocTosITeIbHAS
pabota o0yyaromuxcs, B T.4. KypcoBast padora, 152 u.

Tabnuya 1
Buner yae6HOM paboTHI,
(B yacax)
KOHTAKTHAS ®DopMBI TEKYIIETO KOHTPOJIS
& ® CIIEBAEMOCTHU

Ne Pazgen S < y .

° & = ®dopma MPOMEKYyTOUHOM

m\ JHUCIUATUIMHEL/ TEMBbI 2 Z =

2 e w| 3 aTTeCTaluu

: 2§ ¢
e o <3| 5 (no cemecmpam)
Q = = R I &
O = o= =2 o o B
= = 2 5 28 28
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1 CucTeMHBIH aHAIN3, 6 2 2
Pa3BHUTHE CHCTEMHBIX
MpeJICTaBICHUH.

2 Maremarnueckue MeToasl | 6 4 6 10 YyacTue B IMCKyCCUH Ha
ONTHUMHU3AIIAN, UCXOTHEIE MPAKTHUYECKOM 3aHITHU
TIOHSITHS U OTIPEICTICHHUSI.

3 MerTop1 6€3yCcI0BHOI 6 2 6 16 | PacuerHo-rpadmueckas pabora
MUHHMHU3AIIHA QYHKIUU (PT'P) Nel
MHOTHX ITEPEMEHHBIX. TectupoBanme

4 YucleHHbIE METOIBI 6 4 6 10 Yyactue B JOUCKyCCMM Ha
pelIeHus 3a1a4 MPAKTUUECKOM 3aHITHU
JIMHEWHOTO
MIPOrpaMMHUPOBAHUSI.

5 UucnieHHBIE METOIBI 6 2 6 10 | PacuerHo-Tpadmueckas paboTa
peuIeHUsT HENMMHEWHOT O No2
POrpaMMHUPOBAHUSI.

6 Meroapb! pemeHus 6 4 8 10 Yyactue B JOUCKyCCMM Ha
JTUCKPETHBIX 3a7a4 MPAKTHYECKOM 3aHITHA
OIITUMU3AIHH.

7 Onrumusanus B 6 2 10 Yuactue B  JIUCKYCCHH Ha
0ECKOHEYHOMEPHBIX MPAKTHYECKOM 3aHITHA
MTPOCTPAHCTBAX.

8 Matpowubl B TUCKPETHOH | 6 4 10 TectupoBanue
OIITHUMU3AIIHAH.

9 Kypcosas pabota 6 2 74 | OueHka KypcoBoi paOoThI

10 | Dx3amen 6 18 DK3aMeH 1o OmiieTaM
HToro 24 32 20 152

2. Oopa3oBarteibHbie TexHoJoruu (K m.4 Ha 2020r.)

B neproa BpeMEHHOTO MPHOCTAHOBIIEHUS IMOCELIEHUS O0yYarolIMMHUCSA TOMEIICHUNH U
tepputopun PITY g opranmzanum y4eOHOro mporecca C NPUMEHEHHEM 3JEKTPOHHOTO
o0ydeHHs U JUCTAHLIMOHHBIX OO0OpPa30BATEIbHBIX TEXHOJOTUH MOTYT OBITh HCIIOIb30BaHbI
cieayome 00pa3oBaTeIbHbIE TEXHOIOTHH:




— BUIEO-IEKINY,

— OHJIAMH-JIEKLIUU B PEKUME PEATbHOIO BPEMEHH;

— JIEKTPOHHbIE YUEOHUKH, yueOHbIE T0COOUS, HayYHbIE U3AAHUS B JICKTPOHHOM BUJE U
JIOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTEIbHBIM PECYPCAM;

— CUCTEMBI JUIsl 3JIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIbTAllUM C UCIOJIb30BAHUEM TEJIEKOMMYHHUKAILIMOHHBIX CPEJCTB.

3. [lepedyeHnb coBpeMeHHBbIX MpodeccuoHaJbHbIX 0a3 1aHHbIX (b/1) 1 nHpopManmoHHO-
cnpaBouHbix cuctem (UCC) (k m. 6.2 na 2020r.)

Tabnuya 2
Ne HaumenoBanue
/1
1 | [Ipodeccuonanbubie MoTHOTEKCTOBBIC B/I, JOCTYITHBIE B paMKax HAIMOHAITBHOU
noamucku B 2020 1.
Kypuansr Cambridge University Press
SAGE Journals
XKypuansr Taylor and Francis
2 | KomobroTepHbie CIpaBOYHBIE TPABOBBIE CUCTEMBI
KoncynbTanT Ilntoc,
I"apanT

4. Tlepeuenn nporpammuoro odecnevenus (ITO) (x n.7 na 2020r.)

- OJ151 IeKYULL:
Tabauya 3
Neni/mm Haumenosanue 110 Crioco0 pacnpocTpaHeHus
1 Microsoft Office 2010 Pro JINIIEH3NOHHOE
2 Windows XP/ Windows 7 / Windows 10 JMLIEH3UOHHOE
3 Kaspersky Endpoint Security JIMIEH3HOHHOE
4 Zoom JINLIEH3UOHHOE
- O/ NPAKMUYECKUX 3AHAMUIL.
Tabnuya 4
Neni/mm Hauwmenosanue 110 Crioco6 pacnpocTpaHeHHs
1 Windows XP unn Windows 7 JIMIIEH3UOHHOE
2 Microsoft office 2010 Pro JIALIEH3NOHHOE
3 Microsoft Visual Professional JIMIICH3HOHHOE
4 Mozilla Firefox CBOOOJIHO pacrpocTpaHsIeMoe
5 Matlab JIMIICH3HOHHO®
6 Mathcad Education - University edition JIMLIEH3MOHHOE
7 Kaspersky Endpoint Security JIMLEH3MOHHOE
8 Zoom JIMIEH3UOHHOE




