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1. IosicHUTeJIbHAS 3aHCKA

1.1. Ilens u 3amaun TUCHHUILINHBI

Ilenp nucHMIUIMHBL: CHOPMUPOBATH Y CTYIASCHTOB METOIOJOTHYECKHE OCHOBBI CHCTEMHOTO
aHaJM3a W METOJOB pEIICHUS ONTHMHU3ANMOHHBIX 33/ad MPU OOOCHOBAHWUU W TPHHATUU
OpraHU3aIMOHHO-TEXHUYECKUX PEIICHUH.

3amayn TUCHUILIMHEL.

- 03HaKOMHTbH CTYJICHTOB C IIPOILIECCOM pa3pabOTKU METOJIOB ONTUMHM3AIIUH I 0OOCHOBAHHS U
NPUHITHS PEIICHUH Mo 3amuTe WH(pOpMAaIMM; OIEHKAa JOCTOMHCTB M HEIOCTATKOB METOJIOB
ONTUMH3AIMH, BO3MOXKHOCTH UX peajiu3aiiu mpu nomoiu SBM;

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

- HAYYUTh MMOHUMATh JBIKEHHE WH(POPMAIMOHHBIX ITOTOKOB B CBSI3HM C PEIICHUEM CIICAYIOIINUX
OIITUMM3AMOHHBIX 3aa4:

L4 pacupeaCICHUA BEIYUCIUTCIIBHBIX ITIOTOKOB MHOT'OIIPOLICCCOPHBIX 3BM,

o CHHTE3a UCKYCCTBCHHBIX HeﬁpOHHLIX CHUCTEM,

o pacnpeaciicHud peCypCoB B ClIydasax BBICOKOM PasMECPHOCTH;

o obecrieyeHnsi BBICOKOTO YPOBHA HAACKHOCTU U 0e30macHOCTH (bYHKI_II/IOHI/IpOBaHI/IH

MH(OPMALIMOHHBIX CUCTEM.

1.2. ®opmupyemMbie KOMIETEHIIUH, COOTHECEHHBIE C IUIAHUPYEMBIMU PE3yJIbTaTaMHu OOydeHUs
110 JUCLMILINHE:

Koabl Coaepxxanue KoMIeTeHIM I IlepevyeHb NJIaHUPYEMBIX Pe3yJbTATOB
KOMIIe- 00y4eHUs MO TMCHUTLINHE

TEeHLUH

OIIK-1 | roTOBHOCTBH K CAMOCTOSITETIFHOM paboTe | 3Hams. SBOIIOLUIO CHUCTEMHBIX

MPEJCTABJICHUH;  OCHOBHBIC  TIOHATUS U
OTIpEJICIICHHSI B CHCTEMHOM aHalTn3e.

Ymeme: 00001maTe u aHAIIM3UPOBATH
uHpopmanuio, (QopMynaHpoBaTh IeIH U
BbIOUPATh ONTUMAJIBHBIC ITyTH UX JTOCTHKCHHUSI.
Braodemw: pencTaBieHHEM O MEPCIIEKTHBAX
Pa3BUTHS CUCTEMHOTO MPOX0/a ¥ METO/IOB
ONTHMU3AIIUHU BHIOOPA aIbTePHATHBHBIX

peLIeHuM.
OIIK-2 | criocoOGHOCTE HUCHOJb30BaTh | 3Hamb: coaepKkaHue Hu CYILLIHOCTh
COBpPEMEHHBIC MAaTEeMAaTHYECCKHE METOJIbI | MATEMAaTHIECKUX  METOJOB  ONTHUMHU3AINH
H COBpPEMEHHBIC OpUKIAAHBIE | IPUMEHUTEIBHO K CHCTEeMaM  3alllUThI
MpOrpaMMHBIE CPEJICTBA W OCBaWBaTh | MH(OPMAIMU; METOIBI BHIOOpA W TPUHATHS
COBPEMEHHBIE TEXHOJIOTUM | PEIICHUM KaK 3aBeplIarolen cTaauu
MIPOTPaMMHUPOBAHHUSI CHCTEMHOTO TIPOXOJa K MPOCKTUPOBAHUIO,
CO3/IaHUIO W JKCIUTyaTallii WH()OPMAIMOHHBIX
CHCTEM.
Ymemo: (dhopMyIUpoBaTh CYIIIHOCTh

KOHKPETHBIX METOAOJIOTMYECKUX MPHUHILUIIOB
CHUCTEMHOTO AaHaju3a, NPHUHITHA pPELIEHUN H
METOJIOB ONTHMH3AINH; MIPUMEHSATH OCHOBHBIE
M3Y4YEeHHbIE METO/bI ONTHMHU3AIIUHN B IpOIEcce
NPUHITHASA  aJbTEPHATHBHBIX pEIICHUH  BO
MHOTOKPUTEPHAIBHBIX  33Ja4ax C y4EeTOM
HEOIIPEIEJICHHOCTU U PUCKA.

Brademwv: mpencraBieHMEM O BO3MOXKHOCTSIX
npuMeHeHuss OBM ¢ nenpo  peanuzanuu
METOJIOB ~ ONTHMH3AIMH,  COCTABJISIOIINX
OCHOBY TEPCIEKTUBHBIX HMH()OPMAIMOHHBIX




cucTeM 0e30MacHOCTH, (PYHKIHOHHPYIOUINX B
PEKUME PEaTbHOIO BPEMEHH.

1.3. MecTo TUCHMILIMHEI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucnuniauaa «MeTonsl ONTUMH3AaLUM» OTHOCUTCA K 0a30BOH dYacTh OlOKa AMCIMIUIMH
y4eOHOro IjIaHa.

Jlns oCBOGHMS AMCIMIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHUS W BIAJACHUS, COOPMUPOBAHHBIC B
XOJIe M3YYEHHUs CIeAylomux nuciuiuime: «luddepenuuansusie ypaBHeHUsD», «UuCIeHHbIE
MeTob», «Teopust ynpaBieHUsD»

B pesynbrare OCBOEHHMS AMCUUIUIMHBI (OPMHUPYIOTCS 3HAHMSA, YMEHHS U BIaJCHHS,
HEOOXOAMMBIE JUIS M3Y4YCHUS CICAYIOIIMX JUCHUIUIMH M HPOXOXKICHHS  IPAKTHK:
«Matemaruueckass Teopus Urp», lIpakTuka Mo MOJYYEHHIO MEPBUYHBIX MPOPECCHOHATBHBIX
YMEHHH U HaBBIKOB, B TOM YHCJIC NEPBUYHBIX YMEHUI M HABBHIKOB HAy4HO-HCCIIEOBATEIBCKON
nesTenbHOCTH, llpakTMka 1O TOJY4YeHHI0 TPO(PECCHOHANBHBIX YMEHMA M OIbITA
npodecCHOHANBHON JEeSATENPHOCTH (B TOM YHCIIE TEXHOJOTWYecKas TNpakTuka), HaydHo-
uccien0BaTeNbeKas paboTa, MpeINIUIOMHAS TPAKTHKA.

2. CTpyKTYypa AUCHHUILIMHBI
OO0w1ast Tpy10€MKOCTbh AMCLUIUIMHBI COCTABISAET 6 3.€., 216 4., B TOM 4Kciie KOHTaKTHas paboTa

o0yJaromuxcs ¢ mpernogaBareneM 56 4., mpomexyrodHas arrectanus 20 9., caMOCTOsITEIbHAS
paboTa oOyuaromuxcs, B T.4. KypcoBas pabota, 140 4.

Bunsl yue6HO# paboThI,
(B wacax)
KOHTAKTHAS ®DOpMBI TEKYIIIETO KOHTPOJIS
= ® CIIEBAEMOCTHU
No Pazpen < < y .
° = = dopma IpoMEKyTOUHOM
m\i1 JTUCIMIUIMHEL/ TEMBI 2 A =
2 e =| B aTTeCTaIluH
5] > = =
= 0 ¥ 5 3 (no cemecmpam)
3) S| EE S E| B g
o = E = 29| 9F
s 5| 2§ 22| &5
() = s F &E| 2
&) o] 25 B s S s
= = 5 O o

1 CucTeMHBIN aHaJIu3, 6 2 2
Pa3BUTHE CUCTEMHBIX
HPEACTABICHUMN.

2 Maremarnueckue MeToasl | 6 4 6 8 VYyacTue B IMCKyCCUU Ha
ONTHMM3AI[IH, HCXOTHBIE MPAKTUYECKOM 3aHATHH
MTOHSITHS U OIIPEJICIICHHUSL.

3 MeTto/p1 6€3yCII0BHOM 6 2 6 10 | PacuetHo-rpaduueckas padbora
MUHUMM3AIIHA QYHKITUH (PI'P) Nel
MHOTHUX ITEPEMEHHBIX. TectupoBanue

4 YuciieHHbIE METOIBI 6 4 6 10 Yuactne B  JOUCKYCCHH Ha
pelIeHus 3a1a4 MPAKTHUYECKOM 3aHITHU
JIMHEHHOT O
MPOrpPaMMHUPOBAHUSL.

5 YucieHHbIE METOIbI 6 2 6 10 | PacuetHo-rpaduueckas paboTa
peuIeHUsT HETUHEHHOTO PT'P Ne2
MIPOrpaMMHUPOBaHUSL.

6 Mertonb! peneHus 6 4 8 10 Yuactne B  JOUCKYCCHH Ha
JUCKPETHBIX 3aja4 MPAKTHUYECKOM 3aHITHU
ONTUMHU3AIUH.

7 OnTtumu3anys B 6 2 10 | Yuactme B JOHMCKycCHM Ha
0ECKOHEYHOMEPHBIX MIPAKTUYECKOM 3aHITHU




POCTPAHCTBAX.

8 Marpouasl B JUCKpeTHOH | 6 4 10 | TectupoBanue
ONITUMH3AITUH.

9 Kypcosas pabora 6 2 70 | OnenHka KypcoBoii pabOThI

10 | Dk3amen 6 18 DK3aMeH 1o OuneTaMm
Hroro 24 | 32 20 140

3. Conep:kaHnue QM CHUININHbBI

TEMA 1. CHCTEMHBIY AHAJIN3, PASBUTUE CUCTEMHBIX ITPEJICTABJIEHUAM
OnpeneneHuss M OCHOBBI CHCTEMHOIO aHalIM3a, MECTO €ro B psly HallpaBJICHUH,
o0ecreunBarOIUX YyNpaBiICHHE CIOKHBIMH CHCTEMaMHU: TEOpUS NPHUHSITHUS PpEIICHUH,
UCCJIEJOBAHHE OIlEepalfii, TEOPUS CUCTEM, TEOPUSl UIP, CUCTEMOTEXHHUKA, CUCTEMbBI MacCOBOTO
o0ciyKuBaHUsl, MOJEIUPOBaHUs cucTeM. [Ipumepsl 1 MecTo 3a/1a4 ONITUMU3ALIUN B TPUKIIATHBIX
3a7layaX B paclpeiesieHud pecypcoB, JIOTMCTUKM UM T.I.; 3HAKOMCTBO C METOAOM
MOCIIEA0BATEIbHBIX MPEATOYTCHUN.

OcHOBHBIE MTOHATHSI CUCTEMHOI'O aHAJIN3a: AJIEMEHThI CUCTEMBI CBSI3U, 0OpaTHas CBsA3b, CUCTEMA,
OonbIIas cucTeMa, UepapXxusi B CUCTEMaX, JIEKOMIIO3UIUSI CUCTEMbI, MATPOUIHBIE CTPYKTYPHI.
[TonsiTue cnoxHoctu cucremsl o Konmoroposy.

[TocTpoeHue kinacca 3KCTpeManbHBIX 3a/1a4 B CHCTEMHOM aHaIH3e, JOMYCKAIOIUX MaTPOUIHbBIN
HOJXOJ ¥ pa3pelIuMbIX METOIOM I1OCJIE0BATEIbHBIX IPEIOUYTECHUI.

HcTopust CTAaHOBIICHUS M PA3BUTHS CUCTEMHOIO aHAJIN3A.

TEMA 2. MATEMATHYECKHUE METO/IbI OIITUMHU3ALINN: UCXO/JIHbIE
IHHOHATHUA U OITPEJAEJEHUSA

OCHOBHBIE CBEIE€HUS U3 TEOPUM MHOXKECTB, TIpadoB, MATPOMIHBIX CTPYKTYp M 3aaay
LEJIOYNCIIEHHON ONTHUMM3ALUN.

KomOuHaTOpHbIE OCHOBBI CHCTEMHOIO aHajlu3a W METOJIOB ONTHMHU3ALMU: COYETaHMs,
IIEPECTAaHOBKH, YIIOPAIOYEHHOCTD, Pa3MEILEHNUs, PACTIPEICICHUS.

bunoMm HbroTOHA ¥ OCHOBHBIE CIIEICTBHUS, BBITEKAIOLIUE U3 HETO.

MeTto1 peKyppEeHTHBIX COOTHOILIEHUH, MeTo1 U uncia PuboHaquu.

3agaua obecreyeHHs HAAEKHOCTH CHUCTEMbI 3aIIUThl MH(GOpPMAIMU METOAOM OINTHUMAaIbHOIO
pe3epBUPOBaHNUS OTKA3aBLINX IEMEHTOB. 3aJaua 3aliiuThl HHPOPMAIUH B CJI0KHOM cucTeMe.
IleneBast ¢yHKUMS B ONTUMHU3ALMOHHOM 33/a4e C YCIOXHEHHBIM COCTABOM pacIpeesIeHus

pecypcoB.

TEMA 3. METOJIbI BE3YCJIOBHON ONNTUMH3AIINA ®YHKIINA MHOI' X
NEPEMEHHBIX

[TocTpoenue kiacca IeMEHTapHBIX 3aj1ay, JOIMYCKAOIIUX MAaTPOUIHBIN MOAXO0 U pa3pelInMbIX
METO/IOM IOCJIeI0BATEIbHBIX MPEAINOUYTEHUMN.

[Tpumep npakTHYECKOH 3a7a4n 0€3yCITOBHON MUHUMHU3AINH (METO] HAMMEHBIITUX KBAJPaTOB).
Brimykiple MHOKECTBA U BBIMYKJIbIE (DYHKIIMM: CBOWCTBA BBIMYKIBIX (DYHKIIHH, BBITYKIIbIC
kBaapatHbie (yHKuu. IlpsMbie MeTtoasl 0€3yCIIOBHOW MHHHUMH3AIMHA: MUHHUMH3AIUSA TIO
MPAaBUILHOMY CUMIUIEKCY, MOMCK TOYKHM MHUHUMYMa MO JeOPMUPYEMOMY CHUMILIEKCY, METO
IUKJINYECKOTO MOKOOPAUHATHOTO CIajia, alropuT™M Xyka-J[>kaBrca, METOJ CIIy4allHOTO TTOMCKa,
METOJI COMPSDKEHHBIX HampaBlieHUH. MeToasl 0e3yclOBHOW MHHMMH3AIMM HAa OCHOBE
MPOU3BOJHON (YHKIIMU: METOJ| TPaJWEHTHOTO CIajga, METOJ HAMCKOPEWIIero crmaaa, METO
HreroToHa, KkBa3MHBIOTOHOBCKHE METOJIBI.

3amaua «oOecreueHne HAASKHOCTH 3a CUET ONTHUMAJIBHOTO PE3EPBUPOBAHUS OTKA3ABIIMX
AIIEMEHTOBY. 3a/laua «3anuTa HHQOpMaIK B CUCTEME.




TEMA 4. YAUCJIEHHBIE METO/Ibl PEIIEHUS 3AIAY IMHEMHOT' O
HPOI'PAMMUPOBAHUA

JluneliHoe mnporpamMMupoBaHue. 3aJaud HEJIMHEMHOr0 NIPOrpaMMHUpPOBAHMS, CBOJUMBIE K
[EJIOYNCICHHOMY TPOrPaMMHUPOBAHUIO C HETWHEHHOW 1eneBoi (yHKIMEW K IJHWHEHHOMY
IPOrpaMMHUPOBAHUIO:  337aud  APOOHO-JIMHEHHOTO  MPOTPaMMHUpPOBAHUS,  KBaJIpaTUYHOE
MPOTPaMMUPOBAHHUE.

TEMA 5. YAUCJIEHHBIE METO/IbI PEINEHWSA 3AIAY HEJIUHEHHOT' O
ITPOI'PAMMMPOBAHUA

Meroasl BO3MOXKHBIX HAIPABICHUM: CiIy4all JIMHEHHBIX W HEJIUMHEWHBIX OrpPaHUYCHUM.
I'pagvieHTHBIE  METOABI: METOX IPOEKIMH, METOJ YCIOBHOIO TIpaaueHTa. Meromabl
MIOCJIEIOBATEIbHOM 0€3yCI0BHOM ONTUMHU3AINH, METOAbI ITPAGHBIX U OAPHEPHBIX (PYHKITHIA.

TEMA 6. METO/IbI PEHIEHUS IUCKPETHBIX 3ATIAY OITUMHU3ALIUNA
[ToctaHOBKAa ONTUMM3ALMOHHOM 3aJaud NPOEKTHPOBAHUS HCKYCCTBEHHOW HEHPOHHOM CEeTH.
IleneBast pyHKUMS B ONTHMHU3ALIMOHHOW 3aJauy€ C YCJIO)KHEHHBIM COCTaBOM pPACIIPEAEsieMOro
pecypca.

[Tpumeppl MaTeMaTHYECKUX MOJENEH JAMCKPETHBIX 3a/ad ONTUMHU3alMU. MeToJl OTCeueHUs.
Mertonbl BetBeil M rpanull. J[MCKpeTHOE AMHAMHMUYECKOE NPOTrpaMMUpPOBAaHHME: IOCTAaHOBKA
MHOTOILIarOBOM 3aJjauy ONTUMU3ALMH, IPUHIIUII ONITUMAJILHOCTH, MeTO bennmana.

TEMA 7. OITUMU3AIINA B BECKOHEYHOMEPHBIX ITPOCTPAHCTBAX
banaxoBel ¥  ruibOEpTOBBI  NMPOCTPAHCTBA  (PyHKUMIl: JUHeWHble  (YHKIMOHAJIbHBIE
IIPOCTPAHCTBA, HOPMUPOBAHHbIE U MaTeMaTHYECKHE MPOCTPAHCTBA, 0aHAXOBbI U TUILOEPTOBBI
npoctpaHcTBa. OCHOBHBIE CBeJIeHUs O (YHKIMOHAaX B OaHAaXOBBIX IPOCTPAHCTBAX, BHITYKJIbIE
¢ynkunonansl. HeoOxomumple M JOCTaTOYHOE YCIOBHS MHUHUMyMa (YHKIMOHAja: 3aaada
MUHMMH3ALUUM B 0aHAaxOBOM IIPOCTPAHCTBE. YcCJOBUE MHMHUMYMa auddepeHunpyemoro
¢yukiuonana.  Teopema  Kyna-Takkepa.  IlpuOGnmkeHHble ~ METOABI ~ MUHUMH3ALUU
(YHKLIMOHAJIOB NMPH HAJMYUU OTPAHUYEHUM: METOJ MPOEKIUH TpaJueHTa, METOA MITpadHBIX
(YHKLIIMOHAJIOB, METOJ YCJIOBHOIO TIpajuMeHTa. MeToJ TIpagueHTHOro Cchajna, MeToJ
HaNUCKOPEHIIETo Craja, METO/ CONPS)KEHHOI0 IPAJIUEHTA.

TEMA 8. MATPOU/IbI B JUCKPETHOM ONITUMU3ALIUU

Bormpocel cymiecTBoBaHUSl JIOKaJbHOTO MHUHHMYyMa, METOJl U aJrOPUTM IOCJIE€I0BATEIbHBIX
MPEAIIOYTEHNN.

MHorokpuTepraibHas 3aaada ONTUMH3ALWU: MeTon aHanu3a uepapxuit (merox T.JI.Caatwm),
TEOPETUKO-AHATTUTHYECKHUE ITPEAIIOCBUIKH, CYIIIHOCTh METOAA, ITOPUTM €0 PEaTU3aLUH.

4. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Ne Buasbl yueOHbIX
HaumenoBaHue pa3gesa . Oo6pa3oBaTesIbHbIE TEXHOJIOTHH
n/n 3aHATHH
1 |2 3 4
1 |(Cucremuslit anamms, Jlexuus Jlexmus ¢ pa36opoM KOHKPETHBIX
Pa3BUTUE CHCTEMHBIX CUTyaluin
MIpEJICTaBICHUH.
[IpakTiaeckne 3auaTust | PemeHre THTIOBBIX 3aa4 IS 3aKPETUICHUS
u ¢popmuposanus 3YH
CamocTosTenpHas KoncynpTHpoBaHnue 1 npoBepka JOMaIIHUX
pabota 3aJIaHUi MOCPEACTBOM DJIEKTPOHHON MOYTHI
2 |MaremaTru4ecKkue MeTO bl Jlexuus Jlexmus ¢ pa36opoM KOHKPETHBIX

OIITUMU3all1, NCXOJHBIC CI/ITyaI_II/Iﬁ




MOHATHUA U OPCACIICHUSA.

IIpakTrueckue 3aHATUA

Pentenne TUMOBBIX 3a1a4 JI7Is 3aKpCIIIICHUA

u hopmupoBanus 3YH
CamocTosTenpHas KoHncynpTHpOBaHMe U IPOBEPKA JOMAIIHUX
pabora 3aJ]aHUH MOCPEJCTBOM 3JIEKTPOHHOMN MOYTHI
MeToab! 6e3ycinoBHOMR Jlexuus Jlexuusi ¢ pa360poM KOHKPETHBIX

MUHUMU3AIHHA QYHKITTH
MHOTHUX MTEPEMEHHBIX.

IIpakTrHueckue 3aHATUSA

CUTyaluu

Pemienne THMOBBIX 3a1a4 IS 3aKpCIIICHUA

u ¢popmuposanust 3YH
CamocrosTenbHas KoncynpTupoBanue 1 npoBepKa JOMAIIHUX
pabota 3aJJaHU{ TTOCPEACTBOM DJICKTPOHHON OYTHI
YucneHHble METOABI Jlexumst Jlexuusi ¢ pa360poM KOHKPETHBIX

pelieHus 3aj1a4 JIMHEHHOTO
MPOrPaMMHUPOBAHMUSL.

IIpakTrueckue 3aHATUSA

CUTyaLH

Penrenue TUMOBBIX 33724 TSI 3aKPETUICHUS
u Gopmuposanus 3YH

CaMocTosTenbpHas KoncynbpTupoBaHue U IpOBEpPKa JOMAIIHUX
pabota 3aJJaHUH MOCPEJCTBOM 3JIEKTPOHHOMN MOYTHI
YuciaeHHble METOIbI Jlexkumsa Jlekuusa-pu3yanuzanus ¢ IPUMEHEHUEM

peLIeHUs] HETMHEWHOT O

claila-npoexkTopa

MIPOrpaMMHUPOBaHMUSL.
IIpakTnueckue 3aHsaTus  |PenieHue TUIOBBIX 3a1a4 AJIs 3aKPETUICHUS
u Gopmuposanus 3YH
CaMocTosTenpHas KoHncyneTHpoBaHye 1 IpoBeEpKa JOMAaITHUX
pabora 3a/IaHUM ITOCPEICTBOM IEKTPOHHOM IOYTHI
Merons! pemeHus Jlexuus Jlexuusi ¢ pa3d0poM KOHKPETHBIX

JAUCKPCTHBIX 3a1a4

CUTYaLUH

ONITUMH3ALIN Y.
[IpakTudeckue 3anaTusi | Penienne THIIOBBIX 3a7a4 TS 3aKpeTUICHUS
u ¢popmuposanus 3YH
CamocrosTenbHas KoHcynbTupoBaHue 1 IpoBepKa JOMaIIHUX
pabora 3a1aHUI TOCPEJICTBOM JICKTPOHHOMU ITOUTHI
Ontumuszanus B Jlexuus Jlexuust ¢ pa300pOM KOHKPETHBIX

0eCKOHEYHOMEPHBIX CUTyalui
MIPOCTPAHCTBAX.
[IpakTuueckue 3anatusi  |Pemenne THIOBBIX 3a7a4 I 3aKpeTJICHUs
u ¢popmuposanus 3YH
CamocTrosiTenpHas KoncynpTipoBaHue u mpoBepKa JOMAIIHUX
pabora 3aJIaHUI MOCPEACTBOM JIEKTPOHHON OYTHI
MaTtpouasl B TUCKPETHON Jlexus Jlexuus ¢ pa360poM KOHKPETHBIX

OIITUMU3AIIUH.

HpaKTI/I‘lCCKI/IC 3aHATHA

CaMocTosTenbHas
pabora

CUTyaluiu

Pemienue TUIOBBIX 3a7a4 1 3aKpeTICHNS
u ¢popmuposanust 3YH

KoHncynsTHpoBaHue 1 IpOBEpKa JOMAITHHX
3JIaHAI TTOCPEICTBOM JICKTPOHHOU IMOYTHI

5. OneHka IJIaHUPYeMbIX Pe3yJabTATOB 00y4YeHHs




5.1. Cucrema olicHUBaHUS

®opma KOHTPOJISI Makc. KoJ1n4ecTBO 6a/1710B

3a ogny Bcero

padory
Texynui KOHTPOJIb:
— pacueTHO-Tpaduueckue padotel (PI'P) NeNe 1,2 (Temsr 3,5) 15 Gannos 30 OamtoB
— TecTHpoBaHue (TeMa 8) 30 GatoB 30 6amioB
IIpoMexyTouHas arTecTanus 40 6annoB
(9K3aMeH 1o OusieTam)
HToro 3a cemecTp (IUCUUIINHY) 100 6annos
OK3aMeH

[TosrydyeHHBIM COBOKYIHBIN PE3yJbTaT KOHBEPTUPYETCS B TPAAMLMOHHYIO IIKAIy OLEHOK U B
mkany orneHok EBpomeiickol cuctembl mepeHoca u HakoruieHus kpenutoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBUH ¢ TaOIHIICH:

100-6anmnpHas mikana TpamuironHas mkaa IHkama ECTS
95-100 A
83 _ 94 OTIIMYHO B
68 — 82 XOPOIIO 3a4TEHO C
56 — 67 D
50 55 YIIOBJIETBOPHUTEIHHO E
20 —-49 FX
0_19 HEY/IOBJICTBOPHUTEIHHO HE 3a4TCHO F

5.2.KpuTtepun BbICTaBJICHHS OIICHKHU 0 AUCIHILINHE

Bbamiasl/
IIkana ECTS

Ouenka no
JUCIUILINHE

Kpurtepun oueHkH pe3y1bTaToB 00y4eHHs 10 JMCHMILIUHE

100-83/
AB

KOTIIUYHO»

BricTarnsercs o0yyaroeMycs, ey OH rIyOOKO U MTPOYHO
YCBOWJI TEOPETUYECKUN U IIPAKTUYECKUI MaTEPHal, MOXKET
MPOJIEMOHCTPUPOBATH 3TO HA 3aHATHUAX U B XOJE
MIPOMEXKYTOYHOH aTTeCTallUU.

OOy4JaroIIuics: KCUEPIIBIBAIOIIE U JIOTHYECKH CTPOHHO U3j1aracT
y4eOHBII MaTepHuall, yMEeT YBSA3bIBaTh TEOPHUIO C MPAKTUKOM,
CIIPaBIISIETCS C PelIeHHeM 3ajiad PO eCCHOHAIBHOM
HaIPaBJIEHHOCTH BBICOKOTO YPOBHS CJIOKHOCTH, PABUIIBHO
00OCHOBBIBAET MPHUHSATHIC PEIICHMUSL.

CB000IHO OpHEHTHPYETCS B Y4eOHOU U PO eCCHOHATEHOM
JuTeparype.

Or1ieHKa N0 IUCIMITIMHE BBICTABIISIOTCS 00yYaromeMycs ¢
y4€TOM PE3yJIbTaTOB TEKYIIEH U MPOMEKYTOUHOHN aTTeCTAlUU.
Kommerennuu, 3akperiéHHbIe 32 TUCIUTLTHHOM,
chOpMHPOBaHbBI HA YPOBHE — «BBICOKHID).

82-68/

«XOpOoUIOo»

BrictaBisiercst oOyuaromemMycsi, €Cli OH 3HaeT TEOPETUIECKUN U
MPaKTUYECKUIM MaTepual, IPaMOTHO U [0 CYLIECTBY H3J1araeT
€ro Ha 3aHATHUSX U B XOJ€E NPOMEXYTOUHOMN aTTECTALNU, HE
JIOIyCKasi CyIECTBEHHbBIX HETOUHOCTEM.

OO0yyJaroImuiics TPaBUIBHO MPUMEHSET TEOPETHUECKUE
IIOJIOXKEHUS IIPU PELICHUH [TPAKTUYECKUX 3a]a4
podeCCHOHANTBHON HANPABICHHOCTH PA3HOTO YPOBHS
CJIOXKHOCTH, BJIa/Ie€T HEOOXOIUMBIMH JIJISl 3TOTO HABBIKAMU H
IIPUEMAMHU.

JlocTaTouyHO XOpOIIO OPUEHTHPYETCS B YIEOHOH H
npodeccuoHaNbHON JInTeparype.

OneHka Mo AUCIUTUIHHE BBICTABISIFOTCS 00YYaroImeMycs C
Y4ETOM PE3yIbTaTOB TEKYIIEH U MPOMEKYTOUHOM aTTeCcTaIUu.




Bbanany/
IIkana ECTS

Onenka mno
JUCHMILINHE

Kpurepun oneHkn pe3ybTaTOB 00y4eHHS 110 AUCIUIIIAHE

KomnereHuuu, 3akperi€HHbIe 3a JUCIUTIITNHOMN,
c(hOpMHUPOBAHBI HA YPOBHE — «XOPOIIHUY.

67-50/
D,E

«YAOBJICTBOPUTCIIbH
o»

BricTaBnsiercs o0yuaroreMycs, e OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUI U MPAKTUYECKUA MaTepuall, JOIMyCKaeT
OT/ICNIBHBIC OIMOKY NPU €T0 M3JI0KCHUHU Ha 3aHATUSAX U B XO/IC
MPOMEKYTOUHOU aTTeCTallUU.

OOy4JaroImuiics UCTIBITHIBAET ONPeIeNIEHHBIC 3aTPyAHEHUS B
MPUMEHEHNUU TEOPETUUECKUX MOJI0KEHUHN TIPU PEIICHUHN
MPAKTUYECKUX 3a/1a4 MPo()ecCHOHATHHON HAPaBICHHOCTH
CTaH/IaPTHOTO YPOBHS CIIOKHOCTH, BIIaeeT HEOOXOIMMBIMH ISt
3TOT0 6a30BEIMH HaBBIKAMH H ITPUEMaMHU.

JleMOHCTpUpPYET N0CTaTOUHBINM YPOBCHD 3HAHUS YUECOHOM
JINTEPATYPBI 110 JUCLMUILIUHE.

OreHKa Mo AUCIUTUTHHE BBICTABISIFOTCS 00yJaromeMycs ¢
YYETOM PE3YNbTATOB TEKYIIEH 1 MPOMEKYTOUHOHN aTTECTALUU.
Kommerennuu, 3akperiéHHbIe 3a TUCIUILTHHOM,
c(hOpMHPOBaHBI HA YPOBHE — «JIOCTATOYHBIHY.

49-0/
FFX

«HEYIOBJIETBOPUTEN
BHO»

BricTaBnsercst o0yuaromeMycs, e OH He 3HaeT Ha 6a30BOM
YPOBHE TEOPETHUECKHUM U ITPAKTUYECKUN MaTEPHAJL, IOy CKAET
rpyObIe OIIMOKY MPH €0 U3JI0KCHNH Ha 3aHSITUSIX U B XOJC
MIPOMEXKYTOYHOM aTTECTALIH.

OOyuaromuiicst NCIBITHIBACT CEPhE3HBIE 3aTPYAHEHHS B
MIPUMEHEHUHU TEOPETUUECKUX TOJI0KEHUN MTPU PEeLICHUH
MPAKTUYECKUX 3a7a4 MPO(eCcCHOHANBHON HAPaBICHHOCTH
CTaHIAPTHOI'O YPOBHS CIIOKHOCTH, HE BiIajeeT HEOOXOANMBIMU
JUISL 3TOTO HAaBBIKAMH U TIPUEMaMH.

HdemoncTpupyet (hparMeHTapHbIe 3HaHUS YIeOHOH JUTEepaTyphl
10 TUCLUIIINHE.

Or1ieHKa N0 IUCIMITIMHE BBICTABIISIOTCS 00yYaromeMycs ¢
YYETOM PE3yIbTAaTOB TEKYILIEH U MPOMEKYTOUHOM aTTecTaluu.
Komnerennunn Ha ypoBHE «OCTaTOYHBINY, 3aKPETUIEHHBIE 3a
JUCLUIUIMHOM, He c()OPMHUPOBAHBI.

IlIkana ouenusanusa Kypcoeoii padomul

Kputepuu oneHuBaHus

Makc. KoIu4ecTBo
OaJuIoB

ITosHOTA CHOPMUPOBAHHOCTH KOMIICTCHIIUN 5

CoOTBETCTBHE COJICPKAHISI TEME U IIJIaHy PabOThI 10

[TommHOTA M TTyOMHA PACKPBITHSI OCHOBHBIX MOHSITHHA MPOOIEMBI 40

JloctatouHoCTh (HAaKTOB, MO3BOJSIONIUX MPOWUTIOCTPUPOBATh AKTYaJIbHOCTh 5
n30paHHOM MPOOJIEMBI, CITOCOOBI €€ PEIICHHUS

JlocTaToOYyHOCTh HWCHOIB30BAHHUSA HCTOYHUKOB, OTEUYECTBEHHOW W 3apyOeskHOM )
JIMTEPATYPBI 110 PACCMATPUBAEMBIM BOIPOCAM

CucremaTtusanysi 1 CTpyKTYpHpOBaHUE MaTepuana 10

O00011eHre U COMOCTABICHUE PA3TUUHBIX TOYEK 3PEHUS [0 PACCMATPHBAEMOMY 5

BOIIPOCY

Hanmune n yeTkocTh BbIBOJIOB, PE3IOMEC

10

Odopmienue

10

HToro

100

OOue TtpeOoBaHMA K COAEPKAaHUIO U O(GOPMIIEHHIO KYpCOBBIX paboT coaep)karcsi B
«MeToaruecKnXx pEeKOMEHJAIUsIX II0 TIOATOTOBKE H  O(QOPMIICHHIO KypCOBOi paboThI»
(opunmaneuerii caiit kapeaper ®IIM UMHTE PITY).




5.3. OueHouHbIe cpencTBa (MaTepuabl) UIsl TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH,
IPOMEKYTOUHOM aTTecTaluy 00y4YaroIuXcs 0 JUCLUIUINHE

Texkymuii KOHTPOJIb
Ilpumepnwie éonpocwi/3a0anusn 0nsa mecmuposanus (OIIK-2):

1. Yto ol1ero B onpeaeneH!H BBITYKIOr0 MHOKECTBA U BBIITYKJIOH (QYHKIIUU?

a) Huuero, 310 aGCO/IIOTHO pa3Hble MATEMaTUYECKHE TOHATHUS.

0) DTO IBE CTOPOHBI OJTHOTO U TOTO K€ MOHSITHSL.

B) O61iee — 3To uHelHas Gopma ¢ €€ reoMeTpUIeCKUM 00pa3oM — OTPE3KOM.

2. JluneitHas GyHKIMS SABISCTCSA U BBITYKIION U BOTHYTOW OJJHOBPEMEHHO. A BOT B CTPOTOM JI
3TO cMbIcie?

a) [a, B ctporom, B 000uX CiIy4asx.

6) OIHOBPEMEHHO U B CTPOTOM U HE B CTPOTOM CMBICIIE.

B) OIHOBPEMEHHO HE B CTPOTOM.

3. CpaBeasIMBO JIM YTBEP:KJIEHHE: BBITYKIOCTh U BOTHYTOCTb OIPEEIISAIOTCS TOJIBKO

OTHOCHUTEJIBHO BBIITYKJIBIX MHOKECTB M c En ?

a) OHO JI0)KHO

0) YTBepKaeHue JIMIIEHO CMBICTIA.

B) Jla, HCTHHHO.

4. MOXHO JI OTIPENIENIUTH BBITYKIIOE MHOYKECTBO B TEPMHUHAX JU(PepeHIIHATHLHOTO
VCUYUCIICHUS?

a) Henb3s.

0) [a, MO3KHO, €CIi BBECTH MPOU3BOJIHYIO IO MHOKECTBY.

B) MOXHO, ¥ 3TO yX€ CIIeNaHO.

5. BO3MO>HO 111 BBECTHU OMpeeNIeHUE BBITYKIOCTH (DYHKIIMH HAa OCHOBE MATpPHUIL U UX
JE€TEPMUHAHTOB?

a) Hemnp3s.

0) [a, Bo3MOxHO.

B) Bompoc nurien cMeicna.

6. DKBUBAJICHTHBI JIH CIICAYIOIIME YCI0BUsA BeIMyKiIocTr GyHkuu f(X) Ha En:

1) V%, %, € By, A+ =1 (A% + p0%,) AT (%) + uf (x,);
2) VX, X, €E,, X <X, (X, —x)f'(x)< f(x,)—f(x);

a) Jla, aGcomoTHO.

6) Jla, npu TOMOJHUTEBHBIX YCIOBHSIX.

B) Her.

7. DKBUBAJICHTHO JIK ycioBue BoIMyKiI0cTd QyHKIMU F(X)[x=2=(V f(X+As),S), KoTOpast MOHOTOHHO

Bo3pacTtaer o A€ E pu mo0bix GpuKcHpoBaHHBIX X | S, yciaoBusiM 1) u 2) u3 Bompoca 6 (31ech

V - oneparop nMpou3BOIHOM IO HAIPABICHUIO A)?
a) Jla, PKBUBaAJICHTHO.

0) Her.

B) [la, Ipu ONpeeNieHHBIX YCIOBHUSX.

8. JlonmycTrMO JTi OTpeieieHUe BhITYKIOCTH ABaK bl auddepenimpyemoit dynknuu f(X) gepes
2

dyukuo @(A) = f(As+ ux), roe % >0, A+ =1, onpeneneHHoi u3 BOmpocos 6) u 7) ?

a) Her, 6e3oroBopoyHo.
0) [a, DKBHBaJIEHTHO.
B) HeoOX0oauMBbI 1OMTOTHUTEIbHBIE TaHHBIE O cBoMicTBaX GyHkimu f(X) ue()).



9. MOKHO IH yTBEpYXIaTh, 4To s Bhitykinoi dyrkmuu f(X) e ¢, VX e E, co croeit Marpureit

Tecce H(X) =0 f(x)ox® momkro 61Tk BemoHEHO yemosrue AX'H (X)AX >0?

a) Jla, Bcerma.
0) Her, xkateropnuecku.
B) ['eccuan 31€ech He IpU YeM.
10. SBnsiercs au BBITYKJIBIM IIyCTOE MHOYKECTBO?
a) Her.
0) [a, mo onpexnenenuro.
B) Bompoc He koppekTeH.
11. SIBnsieTcst U BBITYKIIBIM MHOKECTBO, COCTOAILEE U3 OJHOM TOUKU?
a) Jla, 1o omnpeeseHuto.
6) Her, abcomtoTHO.
B) Bompoc nuiien cMpicia.
12. SIBnsieTcst 1u BBITYKIIBIM MHOKECTBO TOYEK, COCTABJIAIOIIEE OTPE3OK, BHITYKIIBIM?
a) Her.
0) [a, eciu UCKIIIOUUThH KOHIIEBBIE OTPE3KH.
B) /la, OHO U BBIMYKJIO€ M BOTHYTOE€ OJJHOBPEMEHHO.
13. SIBnsieTcst u BBIMYKIIBIM MHOKECTBO TOYEK MEPECEUEHUSI IBYX BBIIYKIIBIX MHOKECTB?
a) Jla.
0) Her.
B) OHO CTaHOBUTCS BBIIYKJIBIM U BOTHYTBIM OJJHOBPEMEHHO.
14. Kak npoBeputh BbIyKI0CTh QyHKIHIO f(X) Ha MHOKecTBe M=E4,
f(X) =%+ x5 +x +x;—10x —107?
a) Tonwpko yepes ['eccuan.
0) MoxHo u nuddepeHranbsHbIM criocoboMm (depes Matpuily 'ecce) u HeauddepeHnaIbHbIM.
B) HemudepennmnanbHbIM HUKAK HENb3SL.
15. Kak naeHtuunupoBats (IpUBECTH K KAHOHUYECKOMY BUJ1Y) KBaJIpaTUYHYIO GOpMY
f(X)=X1x2?
a) Hukak, mockosibKy 3a Hell He CTOUT HUKakast opma.
0) JIuneiHbIM npeoOpa3zoBaHUEM Y1=X1+X2, Y2=X1-X2.
B) OpTOroHaNbHBIM IpeobpasoBanueM Y=X"HX.
16. CripaBeiTMBO JIM YTBEPKACHHE: 00 YCIOBUAX 1-T0O U 2-TO MOPSIIKOB MOKHO TOBOPUTH TIPHU
OTCYTCTBUM OI'PaHUYECHUI HA NEPEMEHHBIE, 10 KOTOPBIM OCYIIECTBISAETCS ONTUMHU3ALINS
b depeHIMaTbHBIM METOI0M?
a) [la, TonpKo Tak.
0) Her.
B) [TocTanoBKa BoIpoca He MPUHATA B TEOPUU HETUHEHHOM ONTHUMM3ALINH.
17.MOXHO 71 CYUTATh HEOOXOIUMBIMH YCIOBHsIMUA MIN f(X) pu OTCyTCTBUM OrpaHUYCHUI
CIIEIYIOIINE YCIOBUS:
Vi (x*) =0 (ycnoBue 1-ro mopsiaka),
AX'H (X*)AX >0 (ycoBue 2-ro mopsinka), rae V(X) - rpaguent byskoun f(x*), H(x*) -
matpuia ['ecce st X = X*?
a) la, 5T0 1 ecTb HEOOXOAUMBIE YCIOBUSI.
0) OHM ¥ HEOOXOIUMBI M IOCTATOYHBIE OJTHOBPEMEHHO.
B) OHU 1OCTaTOYHBIE.
18. SIBystFOTCS JTM TOCTATOYHBIMU YCIOBHSIMHU MIN f(X) mpu 0TCYyTCTBUM OrpaHUYCHU
cieayouye yciaosus (0603HadeHus — cM. Bonpoc 17)?
Vi(x*)=0
AX'H (X*)Ax >0
a) Jla.

?



0) Her.

B) Her, Tak kak rpagueHT paseH 0.

19. MoxHO 11 cuutath MeToA MHOKUTeNEH Jlarpanka OCHOBHBIM METOJIOM PELICHUS
IKCTPEMAJIBHBIX 3a7a4?

a) Jla, eciy IOMOJIHUTENILHO IPUHATH YCIIOBHS: UMEETCS B BUAY JIOKAJIBHBIN SKCTPEMYM U
(GyHKIMK orpaHUYeHUi §(X) YIOBICTBOPSIOT YCIOBHIO SIKOOH (T. €. B TOUKE X*- CTallMOHAPHOU
TOYKE paHI MaTpUIlbl SIKOOU COBMAJAET C YMCIOM CTPOK MATPUILIbI YACTHBIX MPOU3BOJHBIX OT
(byHKIMN OrpaHUYCHUIA)

w
dx, dX n

1 rglog(x®)/ox=rg| : -. i |=m,raeM-4ucno GyHKIKN OrpaHUYEHUI
dg,, dg,,

0) [a, yClI0BHO yHUBEPCAJIbHBIM, TaK KaK HE YUUTHIBAETCS OIPAaHUYEHHUS B 3a/1a4€.

B) Her, 3TO 0JIMH U3 MHOKECTBA METOJIOB.

20. KakoB rene3uc MHOxuTeneu Jlarpanxa?

a) OHU BO3HUKAIOT MPH YIpaBiIeHUU AUPPEPEHIINATOM «3aBUCUMBIX» MIEPEMEHHBIX (€ro HaJl0
00paTUTh B HYJIb, YTO BO3MOKHO 3a CUET OOHYJIEHUsI 3TUX MHOXUTeNeH). [Ipu aTom ocTaroTcs
TOJIbKO Ju(depeHIInabl «HE3aBUCUMBIX) MTEPEMEHHbIX.

0) DTO BBEZICHO aKCHOMATHYECKHU.

B) OHM MOSBUIINCH B MPOIIECCE TTOUCKA MHOXKECTBA «IIPETEHACHTOB)» HA peIlleHUe 3a7aun
YCJIOBHOM ONTHMU3ALINU.

21. V3BecTHO U BaM MPUMEHEHHE IITaBHBIX MUHOPOB OKaUMIISIFOIIEH MaTpHIlbl SIKOOH 11715t
(GYHKIMH B pelICHUH 3a/1a91 O MOJIOKUTEITHHON/OTPUIIATEIIEHON ONIPEIeIIEHHOCTH 3TOM
MaTpUIbI?

a) He u3BecTHO, Tak KaK yNOMSIHYTbIE 37I€Ch IOHATHS JIMHEHHOW anreOpbl HE UMEIOT HUKAKOIO
OTHOLICHHSI K ONTUMH3AL1H.

6) [a, u3BecTHO U 3T0 3(PPEKTUBHBIN anmnapar.

B) Her, B 3TOM HeT HEOOXOIMMOCTH, TaK KaK MOKHO MCIIOJIb30BaTh JIpyTre METO/Ibl, HallpuMep,
METO/1 Ha OCHOBE BTOPHIX JU(dHepeHIInaIoB.

22. MOXHO MIPUMEHUTH METOJT MHOKUTeNel Jlarpanka Ass pemeHus: Kakux-100 Ipyrux
3a1ay?

a) Her, 3TOT MeTO1 B KJTacCMUECKOM 3ajjaue ONTUMM3ALMK IPUTOAEH TOIBKO JJIs TIOMCKA
ONTUMAJILHOTO PEIIECHUSI.

6) la, oH Mo3BOMISET U3MEPUTH T. H. UYyBCTBUTEIBHOCTh ONTUMAILHOTO 3HAYECHUS 1IeNIeBOH
(GYHKIIUM K U3MEHEHUIO KOHCTAHT OTpaHUYEHUH.

B) /la, OH MO3BOJISAET TaK K€ pelIaTb MHOTOKPUTEPHAIbHbIE ONTUMU3ALMOHHBIE 3a/auy.

23. B geMm cocrowut riraBHoe oTinane Metona Kyna-Takkepa ot metoia MHOKuTenen Jlarpamka?
a) B ToMm, uTo OH Beerna 1aeT He0OOXOAUMBIE U IOCTaTOYHBIE YCIIOBUS CYILIECTBOBAHUS
AKCTpEMyMa.

6) OH 103BOJISIET YUECTh OrPAaHMUYCHHSI TUIIA HEPABEHCTB.

B) OTOT METOJl yYUTHIBAET HEIMHEWHOCTDH LI€JIEBOM (PYHKIINU U YCIOBHSI PETYJISIPHOCTH (YCIOBHS
Creiitepa).

24. B yeM oTJIMYME MaTEeMaTUYECKOW MOCTAHOBKH 33]1a4M LIEJIOYMCIEHHOTO JINHEHHOTO
IPOTPaMMHUPOBAHUS OT OOBIYHOM 33]jau JIMHEMHOTO MPOrpaMMHUPOBAHUs?

a) TosbKO TeM, YTO Ha UCKOMbIE IEPEMEHHBIE TOTIOTHUTEIHHO HAKJIAbIBAIOTCSI OTPAaHUYECHHUS
L[EJI0YMCIEHHOCTH.

6) Tem uTO MCKIItOYAETCS T. H. MPUHIUI OMBAJIEHTHOCTH B CITy4yae IeJI0UHCICHHOTO
POrPaMMHUPOBAHUS.

B) B npunuumne, Huuem.

25. JlommycTuMO JIM OKpYyTJIeHHE APOOHBIX 3HaYCHUI MEPEMEHHBIX J10 LIEJIbIX 3HAaYeHUH B clyvae



pelIeHus HEeTOYHCIEHHBIX 331a4 METOJOM KJIACCHYECKOTo (HEPEpbIBHOTO)
IpOrpaMMUpOBaHus?

a) Her, Tak kKak 3T0 MpUBOJIUT K IpyObIM MOTPEUIHOCTSIM MOTYyYaeMbIX Pe3yIbTaToB.

0) [a, nomycTumo, eciii Ipu OKPYIJICHUH OTOPACHIBAIOT CPABHUTEIHHO MaJIbIE 3HAYCHHUS.

B) O1IeHUTHh HEBO3MOKHO.

26.BepHo 11 yTBEpKIEHHE: CYIIHOCTh MeToAa ['oMopH, Kak METO/1a LIEI0YUCIEHHOTO
MPOrPaMMHUPOBAHHUS, COCTOUT B IOCJIEIOBATEILHOM MPUOINKEHUH K ONTUMAILHOMY TUIaHY
pELIeHUs 3a]1auM, KOTopas MPeABAPUTENILHO MTpeo0pa3yeTcsi K KAHOHMYECKOMY BHJTY, TO €CTh
BMECTO OTpaHMYEHUN THIA JTUHEHHBIX HEPABEHCTB BBIMHUCHIBAIOTCS OTPAHUYCHUS THUIIA
pPaBEHCTB.

a) /la, Bce BepHO.

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

B) Jla, BepHO, 0JJHaKO, K KAHOHUYECKOMY BUIY HE HAJl0, TAaK KaK 3TO MOYET MPUBECTH K
M3MEHEHUIO TUIIA 33/1a4H.

27. MoxHo 11 meroa ['oMopu 1o Mepe npubInKEHHs K ONITUMAIBHOMY 1I€JI0YUCIEHHOMY
IaHy (Ha KaXJIOM Iare MpuOJIMKEHU ) JUIsl HEKOTOPBIX IEPEMEHHBI, HE SBJISTFOITUXCSI
LETOYHCICHHBIMU, BBOAUTD JTOTIOTHUTEIbHbIC OTPAHUYEHUS?

a) Jla, ¥ 3TO NPUHUUIHUATIEHO BaXHO.

0) Mo>HO, HO BOBCE HE 00s13aTEIBHO.

B) JlOoMOTHUTENBHBIC OTPAHUYEHHUS Ha KKJIOM Il1are MpuOJIMKEHUs TOJKHBI ObITh BBEICHBI Ha
BCE TIEpEMEHHBIC 3a/Ia4H.

28. BepHo 1 yTBEpKACHHUE: B METO 1e ' OMOpH B OTIMYMHU OT OOBIYHOM 33124 IMHEHHOTO
IPOrPaMMHUPOBAHUS JUIS LIETOYUCIEHHOM 3a/1a4ll UMEET MECTO TOJIBKO KOHEUHOE MHOYKECTBO
OTIOPHBIX U ONTUMAJIBHBIX TJIAHOB, €CITU PEIICHHUE CYIICCTBYET?

a) [la, BepHO Mpu YCIOBHUH, €CIIU CUMIUIEKCHBIA METOJ], KOTOPBII MPUMEHSETCS sl pEIICHUS
3a/1a4¥ JIMHEHHOro MPOrpaMMHUpPOBaHUs 0€3 yueTa 1eJIOUNCICHHOCTH, 3alllUIIEeH OT
3alUKJIMBAHHUS.

6) [a, 3T0 Tak Aaxke B ciydae 3a/1a4 OOJIbIION pa3MEepHOCTH.

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

29. Bo3amM0oxHO KOMITJIEKCUpOBaHue MeToaa ['omopu 1 MeTo/1a BeTBel U rpaHuil?

a) [la, HO TONBKO MPHU MPOBEPKE MOTYISHHOTO [EIOYUCICHHOTO PEIICHUSI.

6) Her, 3T0 HE peanbHO, 3TH METO/Ibl TPUHIIUTTHATHHO Pa3HbIC.

B) /la, BO3MOKHO, HO TOJIBKO Ha ATare MPOMEKYTOUYHBIX [IaroB MPUOIMKEHUS K ONITUMY .

30. CopaBeIMBO JIM OTHOCUTCS K IPUUMHAM, 110 KOTOPBIM METO]] BETBEH U IPAHULL TOJTYyUUIT
HIMPOKOH pacHpoCTpaHEeHHUE, ero XOPOILIYIO MPUCTOCOOIEHHOCTD K PEIICHHUIO 3a/1a4 C
npuMeHenneM OBM?

a) [a, aTo Tak.

0) On, npucnocoOieH He OoJee YeM JIpyrue MEeTOAbl ATOTO Kilacca.

B) O npucnoco6IeHHOCTH 3/IeCh TOBOPUTH HE YMECTHO.

31. BepHo 11 yTBep>K/I€HHE: B OCHOBE METO/Ia BETBEW W T'PAHMUII JICKUT HANIPABJICHHBIN TTepedop
BCEX IUIAHOB M0 JEPEBY pelIeHUM ?

a) Jla, BepHO, 0COOCHHO 11 337124 OOIBIION Pa3MEPHOCTH.

0) Her, Tak kak Bc€ pelaet Bo BCeX caydasx MpsMoit mepedop.

B) Hert, mockonbky MeTon ocHOBaH Ha Omyxaanusx tuna (0;1) mo nepeBy perieHui.

32. Kakue u3 Tpex MnpaBujl BbIUEPKUBAHUS BETBEH CYIIECTBEHHO 3HAUNMBI?

[Tpasuiio 1. Ecnu npucBoeHne nepeMeHHOM Xi+1 3HaU€HUS | MPUBOIUT K HAPYIIEHUIO XOTS Obl
OJIHOTO U3 JIMHEWHBIX OTPAaHUYECHHH 3a7a4l, TO BETBb BHIYEPKUBAETCS.

[IpaBumno 2. Ecnu nBuKeHUE 110 JAaHHOW BETBHU BEAET K MEHBINIEMY 3HAYEHUIO 11eJIeBON (DYHKITHHI
(3a1aua Ha MaKCUMYM).

[TpaBumno 3. Eciu B mpeasiaymux OMy>KIaHUAX TI0 IEPEBY pEIIeHU JaHHAs BETBh YXKe
UCIIONIb30Baach (MpoieHa) B ABYX HAMpaBICHHIX.?

a) Bce Tpu mpaBuiia BaKHBI U 00s13aTEIBHBI.



0) BakHBI TOJIBKO TIEPBOE U TPETHE MPABHIIA.

B) «/IBa HampaBIeHU HE TIPU YEM.

33. B 4em CymHOCTb 3a/1a4 T€OMETPUYECKOr0 MPOrpaMMHUPOBAHUS?
a) B jxecTkol NpUBSI3KE METOJOB UX PELICHUS K TEOMETPUU.

0) B omope Ha nieneBbie QYHKIIMU B BUJIE TTO3MHOMOB

| n
fo (e %) =D [ ™
k=1 i=1

B) B ncmonp30BaHnm CBOMCTBA cenapadeIbHOCTH (Pa3IeTMMOCTH) aTATUBHON (DYHKIIMH IICJIH,
Ka)kKJasi OT/AEJIbHAsL COCTABJISIONIAS KOTOPOM 3aBUCUT TOJBKO OT OJHOM MCKOMOW MEPEMEHHOM
(aHAJIOTMYHBIN BUJT UMEIOT U OTPAaHUYEHUS).

34. B yem cymHocTh MHOXecTBa B. [1apeTto?

a) 9TO MHOKECTBO TOYEK, COOTBETCTBYIOIMHUX (P (HEKTUBHBIM PEIICHUSAM H YOBJIECTBOPSIOIINX
YCIIOBUSIM OTPAHUUYEHUS, & TAK XKe (YHKITUSAM IIEITH.

0) [IpoaBmKEHUE IO TOYKAM 3TOTO MHOXKECTBA MPUBOJIUT K OajaHCy 3HAYCHUH KOMIIOHEHT
KPUTEPHUSL.

B) TOYKHM 3TOro0 MHOKECTBA COOTBETCTBYIOT SKCTPEMAIbHBIM 3HAUEHHUSIM BCEX KOMIIOHEHT
KPUTEPHUSL.

35. U3sBecten kputepuit BoImyKiocTa (X1, X2, ... , Xn): 3Ta QYHKIUS BBITYKJIA, €CITH MAaTPHUIIA
['ecce (uu reccuan) — MaTpULia BTOPBIX YaCTHBIX IPOU3BOHBIX:

a  f, . fxlxn

f f
G(nxa) = ¥ ¥ | IBJSIETCS MOJIOKUTENLHO MOTYyONpeeIeHHOM. A Kak

YCTAaHOBUTD MOJIOKUTEIBHOCTH MoTyonpenesieHHoctu G(nxa) ?

a) [Ipumenuts kputepuii /1. 1. CunbBectpa (Bce OnpeAeaIuTeNH INIaBHBIX MUHOPOB 3TON
MaTpPHIIbI TOJDKHBI OBITH OoJibiiie () Wik paBHBI HYJIIO).

6)Uepes (axt yepenoBaHMsl 3HaKOB HepaBeHCTB omnpenenuteneit Cunbeectpa: A1<0, A2>0, ..
(st HeueTHBIX MHIEKCOB Ai<0, a 15151 yeTHbIX Ai>0)

B) Uepes XxapakTeprCcTHUYECKOe ypaBHEHHE (KOPHU 3TOTO ypaBHEHMS JOJKHBI JIeXkKaTh B IPaBOM
MOJTYTJIOCKOCTH).

36. KakoBa poJib B TEOpUH U B IIPAKTUKE BBITYKJIOrO IPOrPaMMUPOBAHUS TEOPEMBI: JTOKAJIBHBIN
MaKCUMyM (MUHHUMYM) 3a/1a4¥ BBITYKJIOIO IPOrpaMMUPOBAHUS SIBJISETCS TI100aIbHBIM
MaKCUMyMOM (MHUHUMYMOM)?

a) OTO OCHOBAa MHOTHX METOJIOB PELICHHS 337a4 BITYKJIOT0 MPOrpaMMHPOBaHUS.

6) OHa umeer ciieZICTBHE: TOYKA MOJYyYEHHOT'O ONITUMyMa HaXOAUTCS TOJIBKO BHYTPHU
JIOTTYCTUMOM 00J1acTH.

B) OHa, B IPUHLIUIIE, HE MTO3BOJIET pelllaTh 3a/1a4M, YKa3aHHbIE B IEPBBIX JIBYX MYHKTaX.

37. B ueM COCTOMT CYIIHOCTh METO/1a PEILICHUS 3a]Ja4ul HETMHEWHOTO MPOrpaMMHUPOBaHUS Ha
OCHOBe MTpapHbIX QYHKIHIA?

a) B noucke sxcrpemyma 00001IeHHON (QYHKIIUHU, KOTOpasi yUUThIBAET MaTEMaTHUECKYIO
MIOCTaHOBKY 33/1a4M U KOHKPETHBIN BUJ pyHKUMU mTpada u 6aprepa. [Ipu sToM umeer Mecto
Nepexo]l OT 3aJ1a4M MMOMCKA YCIOBHOIO IKCTPEMyMa UCXO/IHOM MOCTaHOBKH 331a4u K
0e3ycIoOBHOMY dKCTpeMyMy 00001IeHHOM (DYHKITUH.

0) B nmepexoze k mporieccy mocieoBaTeIbHBIX TPUOIMIKEHNH, KOTOPBIN oOecrieunBaet (1o
Mepe NPUOIIHKEHUS K ONTUMAaIbHOM TOUKe) ociabiieHue qeicTBus 6apbepHOi QyHKINH.

B) B rapanTtupoBaHHOM 00€criedeHUH CXOUMOCTH pabouel Mocae10BaTeIbHOCTH

38. Kakumu cBoiicTBaMu JOJKHA 00J1a1aTh OapbepHas QyHKIMS?

a) Ona nomkHa ObITh AUQ G epeHIpyeMa 1Mo BCeM CBOUM IMEPEMEHHBIM U TTapaMeTPaM.

6) Ona J0KHa cITOCOOCTBOBATh yIEPKUBAHHIO HAYAJIbHOM TOUYKH MMOMCKA ONITUMAIIEHOTO
penieHus 1100 BHYTPH JOIYCTUMON 00JaCTH, TO €CTh — HEKOTOPhIE OTTAJIKUBAHUE ATON TOUKU



OT I'PaHULIbI TOMYCTUMOM 00JIaCTH.

B) OHa Jo/KHA IPUTATUBATh HAYAJIbHYIO TOUKY ITIOMCKA ONITUMYyMa K TPaHMIIEe JOITyCTUMON
obnactu, eciii oHa ObljIa BHE 00JIaCTH.

39. Kakas u3 Tpex rpyni METo10B HEJIMHENHOTO TPOrpaMMUPOBAHUSI COCTABIISET TPYIIILY
METOJI0B 00111ero BUja?

a) Merox mrpadHbIX GyHKIHA, METO CITy9aifHBIX UCIIBITAHUNA, METOJI PELICHUS
MHOTOKPHUTEpPHUAIBHBIX 3a/1a4.

6) Meronbl pemeHus 3aa4 KBapaTHYHOTO, TEOMETPUUYECKOTO U cenapadenbHOro
IPOrPaMMHUPOBAHUS.

B) MeTozbl BEIITYKJIOTO MPOrpaMMHPOBaHUS: BO3MOKHBIX HAalIpaBJIEHUH IIOMCKA, TMHEWHON
anmnpoKCUMAallUU TPaHUI] JOIYCTUMOM 00JIacTH.

40. Ha niiockoctu E2 B KauecTBe BBIMYKIIOI0 MHOKECTBA TOUEK BBIOpaH Kpyr paaunyca R. Bepao
JIM YTBEPKJICHUE: TONOJTHEHNE MHOKECTBA KPYT HE BBIIYKJIO, €CJIM PaCCMaTPUBAaTh KPYT U
HOJIyIPOCTPAHCTBO?

a) J/la, UMEHHO TaK.

0) B aTux ycioBusix NoixynpocTpaHCTBO BOTHYTO.

B) Bonpoc He KoppeKTeH.

41.Mo3KHO JI1 yTBEPK/ATh, UTO BBITYKIOCTh U BOTHYTOCTb OIPENEISIETCS TOJIBKO OTHOCUTEIIBHO
BBIMYKJIBIX MHOKECTB M C Ep?

a) /la, IMEHHO TaK, IOCKOJIbKY ONPE/EJIEHNE IPEAIIO0IAraeT, UTO BMECTE C JIFOOBIM X1 U X2
MHO>KECTBY NMPUHAANIEKAT TOUKH AX1+UX2, A+u=1, 94TO BO3MOXKHO JIUIIIb B TEX CIy4ae, Korjaa
MHOK€CTBO M BBIITYKJIO.

6)Hert 3T0 He Tak, MOCKOJIBKY BOTHYTOCTh 3/IECh BOOOIIE HE OIPE/IeNIeHA.

B) /la, BepHO, HO TOJIbKO €CJIM B OTBETE a) BMECTO AX1+x2, A+u=1 mpeamonaraercs Ax1+(1-1)xz,
0=<A<1

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

Meton ®uboHau4H UCIIONB3YETCS B KAYeCTBE METO/1a OTHOMEPHOTO MOMCKA ONTUMYMa, KOTJa
YHCJIO 3KCIIEpUMEHTOB — unciio N 3apaHee U3BECTHO.

HHTepBan, B KOTOPOM HaXOIUTCS ONTUMYM X - 3To T. H. uaTepBan |(N) HeonpenenenHocTH
mMakcumanbHO# 1miHbL |(N), KOTOpBIN paccMaTprBaeTCsl B KaUE€CTBE alPUOPHON MEpBI

3¢ (PEeKTUBHOCTH MTOUCKA

43. Bepna 11 popmyia [iisl BEIYKMCIICHHSI HHTEpBaia HeompeaeneHnocTu 1(2) B Metone
duboHauyM:

1(2)=(f) [1(1)+&*fn-2], Tmel(1) — HauanbHBIA HUHTEPBAT HEONPEIENEHHOCTH, a € — MOTPEITHOCTD
BBIYHCIICHUSI 11eJIeBOU (PyHKITUN?

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

6) [la, UMEHHO Tak.

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

44. B ycnoBusix Bonpoca Ne 42 1 onpesiesnieHust MeToj1a 30JI0TOTO CEUCHUS

1= /1) =10)/1(i+) =7,rne 7=0,51+ \/g) (11,618, MOXHO JUTsl CpPaBHEHHUST METOJIOB
®dubonauun 1 30JI0TOTO CEYCHUSI UCTIONB30BaTh Gopmyiry Jlrokaca f, = (/B)[(2)* = (=) V],

rae (L) —aauHBI ocie10BaTeNbHBIX HHTEPBAJIOB HEONIPEISICHHOCTH MTOUCKA?
a) Jla, MoxHO.
6) Her, nockonbky B popmysie He yuTeHa TpedyemMasi HOTrpelHOCTh MOMCKa.
B) Her, Tak Kak MeTOJ] 30JI0TOr0 CEUEHHsI HE TPUTO/IEH, KOT/1a YHCIIO 3KCIIEPUMEHTOB 3apaHee He
3a/1aHO.
Ilpumepnwiii sapuanm PI'P Ne 1 (OIIK-2):

1. Mosket 11 OBbITh BBITYKJIBIM IEPCCCUCHNEC HCBBIITYKJIBIX MHOKecTB? OTBET 000CHOBATb.



l(xi—xg):o,

2. OnpesenuTh A, IPH KOTOPOM 3aJaHHbIE B R’ 3HAUeHHE MHOXECTBA
X +X, =1
SBJISIFOTCSI BBITYKJIBIMU.
. e —x, <0 )
3. HaiiTu Beinykibie 000JI04KH MHOXKECTB , Jexamux B R
X, —|%]|>0
4. Hcexons 13 reoMeTpudecKod HMHTEpIpETaluy 3a4ad4d JMHEHHOIO IIPOrpaMMHUPOBAHMS,
y0enauThbes B €€ pa3pelinMocTy (HalUTH pelleHHe) UIIH HEPa3peluMOCTH:
X =Xy + X3 =X, +Xg — X =6
X, + 2%, + X, = 4,
X, =X+ X, =X + X, =5
X, — X3 =2,
* X, — X, + X — X =4
a) | X, —X; =1, ; 0)
X, =X+ X5 =3
X, 20 .
(x>0, i=1...,6)
X, + X, + X; = max _
X, — X, + X3 — X, + X5 — Xg = Min
S. Pemmts 3a1a4y TMHEHHOr0 MPOrpaMMHUPOBAHMSL, UCTIONIb3Ys ONOPHBIN TUIAH:
X, —2X, = max
-1<x +%,<1
-1<-x +Xx,<1.
6. CuMIIIeKe METOJOM PELIUTh 3a]a4y JIMHEHHOr0 IPOrpaMMUPOBAHMUSL:
X sox -4 X, —2X, + X; —2X, + X — 2%, =12
e X, — Xy +3%, — Xs +2X; =1
33X, — X, =2,
X3 —3X, + 2%, — X, =1
a) X=X =-1 0)
Xy — X5 + X =—3
X, 20 .
(x>0, i=1...,6)
3X, + 2X, + X; = max _
X, = 2X, +3X; —4X, + X, — Xs = min
Ilpumepnwiii sapuanm PI'P Ne 2 (OIIK-2):
1. [Ipy [aHHBIX OTPAHMYEHMSX, HAWTH TOUKYy X MUHUMH3HPYIOIYI0 (YHKIIHIO

X, — X, + X, —2X, + X, =10

X, =X +3X, —X; =8
Xy —3X, + 2%, =—1
X, =X =—3

x>0, i=1..,5)

X, — 2X, +3X; —3X, + X, = min

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

2. HaiiTi yriioByro TOUKy MHOIOIpaHHOT'O MHOXECTBA:



3. Ecim Touka X sBJIAETCS PEIICHHE 3a/aul BHITYKJIOTO MPOrPaMMHPOBAHHUS, TO HAWTH
f (X) =X +x; —3% —8x, > min;

«~ (13,18
CceJUTOBYIO TOuKy Jlarpamxa: ¢ (x) =2x% +3%,-6<0 , TOYKa X = (ﬁ : ﬁj .
@, (X)=%+4x,—-5<0; X, X, >0.
4, Merogom  mrpadHbIX  (YHKOMH ~ HAWTH  peIICHWE  CICAYIOIIeW  3aJayu:
f(X) =X +2x; —x, — min;
(01()() =X —-2x,-1<0
@, (X)==2%+X, <0
" 7 3
o, (X)=—%—-X%,-1<0; X =|—,—|.
»(X)= %% 12'4
Ipumepnas memamuxa Kypcoswix paoom (OIIK-1, OIIK-2):
1. Anropurm Jeiikctpol, @noiina-Yopuonia, Xahdmana.
2. 3anada ONTUMHU3AIMH U KOJBI.
3. IlpousBopsmue GyHKIUHU U 3a1a4U ONITUMU3AIIUY.
4. JluHamuyeckas MOJENb MPOU3BOACTBa JIeOHThEBA.
5. 3ajgadya MUHUMAIBHOTO BPEMEHH: UCTOPUS U BO3MOKHBIE PEIICHHUS.
6. IlmanupoBaHUE YKCIICPUMEHTOB HA CUMILIICKCE.
7. Meron mrpadHbIX QYHKIUNA: UICTOPHS BOSHUKHOBEHHS METO/IA.
8. bubmmoreku mporpamMM B pEUICHUU 33134 YIPABICHHUS.
9. Cuctembl ONITUMHU3ALINY 33]a4 YIPABICHUS: UCTOPHSI TIOCTAHOBKH 33/1a4, BOSHUKHOBEHHE

METO/IOB.

10. Pemienue 3aqau onTuMHU3anuy Ha si3bike Python 3.X ¢ ucrnonb3oBaHneM MaTeMaTHu4ecKOro
nakera SciPy.

11. I'paduueckuit METO pelIeHHs 3a/1a4H THHEHHOTO MPOrPaMMHUPOBAHHUS.

12. Pemenune onTUMHU3AIMOHHON 33291 JIMHEWHOTO MPOTPAMMHPOBAHHUSL.

13. [IpumeHeHrne CUMITIEKC-METOa MPHU PEIIeHHH SKOHOMHUYECKUX 3a7au.

14. [IpumeHeHne anropuTMOB ONITUMU3ALINN JJIs1 PEILIEHUs] TPOU3BOACTBEHHOM 3a/1a4u.

15. PacnipenenutensHas 3aa4a ¢ OJHOPOJIHBIMH pecypcamMmu

16. Cumrutekc-MeTo T pemeH s 3a1a4 JJMHSWHOTO MPOTrpaMMHUPOBAHUS

17. Tabnu4HbBIA CUMILIEKC-METO/I AJIs PEIICHUs 3a7a4 JHHEHHOTO MPOrpaMMHUPOBAHUSI.

18. Pemenue 3a/1a4 TUCKPETHOW ONTHMHE3AITHH.

19. Pemienue 3a1auu MeNOYMUCICHHOTO TPOrPaMMHUPOBAHUS.

20. Pemrenue tpancriopTHO# 3amaun MeTogoM dores.

21. TpancnopTHas 3a/1a4a ¢ OTpaHUYECHUSMHU MTPOIMTYCKHOM CITOCOOHOCTH.

22. Pemienue TpaHCTIOPTHOM 33Ja4H C JOTIOJIHUTEIIBHBIMU YCIIOBHSIMH.

23. OnTUMaIbHBIN packpoil MaTepuaa.

24. ]Jlnnamuveckast 3aj1a4a 0 3aMeHe 000pyT0BaHUS.

25. Jlunamudeckast 3a/1aya yIpaBJIeHUs 3aMacaMu.

26. Pemrenus 3anaun JUHAMHYECKOTO TIPOTPAMMHUPOBAHUS C HCIIOTH30BAHUEM ITPOTPAMMHBIX
MAKETOB.

27. BerauciurebHbIC IKCIIEPUMEHTBI ¢ METOJIOM ITOTCHIIHAJIOB PEIICHHS TPAHCTIOPTHOW 3aJa4H.

IIpome:kyTouHas arTecTauus (AK3aMeH)
Ilpumepnvie konmponavnvie sonpocot no kKypcy (OIIK-2):

1. IlpuBectn mnpumepbl (YHKLUUHU, 3aaHHOM HA MHOXKECTBE BEIIECTBEHHBIX YHCENT U



obJyagaromei cieayomuMA CBOUCTBAMHU:

a) 1I00ANTbHBI MUHUMYM (DYHKIIMU TOCTUTACTCS HA CYUSTHOM MHOKECTBE TOUCK;

b) ¢yHkimMs uMeeT OSCKOHEYHOE YHMCIO TOYCK JIOKAIBHOIO MHHHMYMa, HO TJI00aIbHBIN
MUHUMYM (DYHKIIUU HE TOCTHTACTCS

2. TIpuBecTH IpEMepHI OTPE3KOB, HA KOTOPHIX QYHKIMH X2, IN X, —X?, COS X YHUMOIaIbHEL.

3. Ha kakux oTpeskax BemiecTBeHHOH ocu QynKims X*+8x3-30X sABseTCS BBITYKION?

4. TlpuBectu mpuMep YHUMOJAIILHOW, HO HE BBITYKJION Ha OTpe3Ke (QYHKIINH.

5. Haiitu MuauMansHyto koncTanty Jlymmena ¢pynxiuu X3+6x2-15x na otpeske: a) [0;1], 6)
[0;10].

6. SBusercs ym ycnosue f'(X)=0 mocTarouyHbIM Al TOTO, Y4TOOBI YHCIO X OBUIO TOYKOM
MUHMMYMa YHHMOJIQJbHOW, HO He BbINyKIOW auddepenuupyemoit ¢ynkuuu? IlpuBectn
npuMep.

7. Boimmcars Matpuiy I'ecce KBaapaTUUHOH QYHKIHHI X12+3X22+2X1X2-XoXa+2X2+X3,

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

9. SBmsercst M BITYKIION B En dynkmus In(eX+e*°+e*%)?

10. Haiitu 061macTh BBITYKIOCTH (GYHKIHH X12/X2 .

11. W300pa3uth JABYAOJNBHBIA Tpad copaclnpeneicHus IEJIOYUCICHHBIX pECypcoB U
COOTBETCTBYIOIIYIO €My MaTpPUILy WHIHICHIIUH.

12. Meronom MmHOXuUTenel Jlarpanxka penuTh 3a1a4y Xo-X12—min, X12+x,2=1.

13. YOeautbcs, 4TO MHOKECTBO BCEX MHOTOWICHOB CTENEHH, HE TMPEBBIIIAIONICH N, ecTh
JMHEWHOE POCTPAHCTBO.

14. 3amucath HepaBeHcTBO Komm-ByHnskosckoro B mpoctpanctae L™ [a,b].

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecieueHrue TUCIHIIINHBI
6.1. Cnucok UCTOYHUKOB M JTUTEPATYPHI

Jlureparypa
OchosHnas

1. HoBukoB ®.A. JluckpeTHas MaTeMaTHKa JJs MPOTPaMMHCTOB: yd4eO. mocobue uis
CTYJEHTOB BY30B, OOYyYalOIIMXCS [0 HANpaBiICHUIO MOATOT. JAWUIJIOMUpP. CHEHUAINCTOB
"Undopmaruka u Berunci. TexHuka" / ®. A. HoBukos. - 2-e u3a. - M. [u np.]: Iurep, 2006. -
363 c.

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

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

Hononnumenvhas
Bentuens E. C. MccnenoBanue omneparuii : 3a1a4u, TPUHIIMIIBI, METOA0JIOTHS: [y4ueb. mocodue
i ctyaentos BTy30B] / E. C. Benrtuens. - U3n. 4-e, crep. - M.: Boicu. k., 2007. - 206 c.

6.2. TlepeueHs pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTh « UHTepHeT»
1. YuebHo-oOpa3oBaTenbHas (u3nko-MaTeMaTrnyeckas OubnmoTexka Ha mnoptaie MUP

MATEMATHUYECKMX VYPABHEHUIM [DnektponHsii pecypc]. - Pexum gocryma:
http://eqworld.ipmnet.ru/ru/library.htm
2. OdunmanbHpii TopTan mnpoekTa R [DnekTpoHHBIH pecypce]. - Pexum npoctyma:

http://www.r-project.org/
3. Ceresbie apxuBbl cucteMbl R (CRAN). [DnextponHsiii pecypc]. - Pexxum nocryna:
http://cran.r-project.org/

4. R — 00BEeKTHO-OpUEHTHPOBAHHAS CTaTUCTUYECKas cpefa [DIeKTPOHHBIN pecypc]. -
Pexxum noctyna: http://herba.msu.ru/shipunov/software/r/r-ru.htm
5. M3k um cpema R [OnekTponHblid  pecypc]. - Pexum mocryma: - http://r-

statistics.livejournal.com/



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/
http://r-statistics.livejournal.com/

6. Ilepeuenp coBpeMeHHBIX MpodeccuoHanbHbIX 0a3 qaHHbIX (b/]) 1 nHpOpMaIKOHHO-
cipaBounbix cuctem (MCC)

Neni/n HaumenoBanue

1 [Tpodeccuonanbubie moTHOTEKCTOBBIE B/I, MOCTymHBIE B paMKax HaIlMOHAIbHON
noamucku B 2017 T.

XKypuansr Oxford University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuanst Taylor and Francis

2 KomnbroTepHble CripaBOYHbIE MPABOBBIE CUCTEMBI
Koncynbrant Ilmtoc,
l"apanT

7. MaTepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCHMIIIMHBI
Jlns MaTepHaTbHO-TEXHUYECKOTO 00eCIIeYeHUS JUCITUTUIMHBI HEOOXOIUMBI:

- OJ151 IeKYULL:

yueOHast ay JuTopus,

JI0CKa,

HPOEKTOp (CTAMOHAPHBII WM TIEPEHOCHON),
KOMITBIOTEP MM HOYTOYK,

nporpammHoe obecrieuenue (I10).

Ilepeuenb nporpammuoro odecnedyenus (IIO)

Neri/mt Haumenosanue [10 Crnoco0 pacrpocTpaHeHus
1 Microsoft Office 2010 Pro JIAIEH3UOHHOE
2 Windows XP uau Windows 7 JTUTICH3NOHHOE
3 Kaspersky Endpoint Security JIMIICH3UOHHOE

- ona npakmu4yecKux 3auAmMuL:

nabopaTopus WM KOMITBIOTEPHBIH Kilacc,
JI0CKa,

IPOEKTOP (CTALIMOHAPHBIN UITH NTEPEHOCHOI),
KOMITBIOTEP UJIM HOYTOYK JIJIs IPeroaaBaTeis,
KOMITBIOTEPHI 17151 00yYaroLuXcs,

BbIX0[ B MIHTEpHET,

nporpammHoe obecrieuenue (I10).

Ilepedyenb nporpammuoro odecnedenus (I1O)

Ner/m Hanmenosanue [10 Crnioco0 pacrpocTpaHeHUs
1 Windows XP wim Windows 7 JIALIEH3UOHHOE

2 Microsoft office 2010 Pro JINIIEH3UOHHOE

3 Microsoft Visual Studio 2005 JIMIICH3HOHHOE

4 Mozilla Firefox CBOOOHO paCIpOCTpaHIeMOe

5 Matlab JIMIICH3HOHHOE

6 Mathcad Education - University edition JIMIIEH3UOHHOE

7 Kaspersky Endpoint Security JIATCH3UOHHOE




8. O0ecneuyenne 0Opa3oBaTeJLHOIO NMPOLECCA IJIS JIMI C OTPAHMYEHHBIMU
BO3MOKHOCTSAIMM 310POBbSI U MHBAJIW/I0B

B xone peanuzanuu AUCHUIUIMHBI HCTIOIB3YIOTCS CIASAYIOIIHNE JOTOTHUTEIbHBIE METOIbI
00yYeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUYHOHN aTTeCTallMM 00YyJYaroIuxcs B
3aBUCUMOCTH OT UX UHIUBUIYAIbHBIX OCOOCHHOCTEH:

® JUIs CJICIBIX U CIIA0OBUISIIUX:

- JeKuuu O(OPMIISIIOTCA B BHJE 3JIEKTPOHHOIO JOKYMEHTa, IOCTYIHOIO C IOMOIIBIO
KOMIIBIOTEpA CO CIIELHUAIN3UPOBAHHBIM IIPOTPAMMHBIM O0ECIIEUEHUEM;

- T[HUCBbMEHHbBIC 33JaHUS BBINOJHAIOTCA HAa KOMIBIOTEPE CO CHELHMAIU3UPOBAHHBIM
IPOTPaMMHBIM 00ECTIEYeHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHAUBUAYAIbHOE paBHOMEpHOE ocBelieHue He meree 300 Jrokc;

- NS BBIIOJHEHUS 3aJaHusl NP HEOOXOJUMOCTH IPENOCTABISAETCS YBEIWYUBAIOIICE
YCTPOHCTBO; BO3MOYXHO TAK)K€ MCII0JIb30BaHNE COOCTBEHHBIX YBEIMUYUBAIOIINUX YCTPOUCTB;

- MUCHbMEHHBIC 3a7]aHNs O(POPMIIIOTCS YBEIIMISHHBIM MIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHON (hOpME MIIH BBITIOIHSIOTCS B TUCHbMEHHOU (hopme Ha
KOMITBIOTEPE.

® Ui TIIYXHX M cIa0O0CbIIIAHX:

- Jekuud Oo(QOpMIISIIOTCA B BHJE 3JEKTPOHHOIO JOKYMEHTa, JHUOO0 NpeaoCcTaBiseTCs
3BYKOYCWJIMBAIOIIAs allaparypa HHAUBUAYAIbHOIO II0JIb30BAHUS;

- IUCbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOM (hopMe;

- DJK3aMeH M 3au€T MPOBOAATCA B NHCbMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

e IS JIUL C HAPYIIEHUSIMH OIIOPHO-/IBUTATEJILHOTO ammapaTra:

- JIeKIMH O(OpPMIIAIOTCS B BUJE JJIEKTPOHHOIO JIOKYMEHTa, JOCTYHMHOTO C TOMOIIbIO
KOMITbIOTEpA CO CHEIMATN3UPOBAHHBIM TPOrPaMMHBIM 00€CIIeUeHHEM;

- TNHCHhMEHHBIE 33JaHUSl BBHINONHAIOTCS HA KOMIBIOTEPE CO CHEIHAIH3MPOBAHHBIM
IPOTrpaMMHBIM 00€CTIEYCHHEM;

- DK3aMeH | 3a4€T MPOBOAATCS B YCTHON (hOpME MITH BBITIOIHSIOTCS B TUCHBMEHHOU (hopMme Ha
KOMIIBIOTEPE.

[Tpur HEOOXOMUMOCTH TIpETyCMaTPUBACTCS YBETMUEHUE BPEMEHH /IS TIONTOTOBKU OTBETA.

IIponienypa  mpoBeAeHHsT  NPOMEXYTOUHOM  arrectamuu Ui OOyYaromIuXcs
YCTaHABIMBACTCS C YYETOM WX HMHIUBUAYAIBHBIX TICUXO(QH3MYECKUX OCOOEHHOCTEH.
[TpomexyTouHast aTTecTalHsi MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Tpu mpoBeneHNH TPOIEAYPHl OLEHUBAHUS PE3yIFTATOB OOYyYEHUS IpelycMaTpuBacTCs
UCTOJIb30BaHUE TEXHUYECKHUX CpEICTB, HEOOXOAMMBIX B CBSI3U C HMHJIUMBUAYAJIbHBIMU
OCOOCHHOCTSAMU OO0Y4YaroIIMUXCsl. DTU CPEICTBa MOTYT OBITh MPEIOCTAaBIECHbI YHHUBEPCUTETOM,
WJIA MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKHE CPECTBA.

[IpoBenenune mpoueaypbl OLEHUBAHUS  pe3yabTaToB  OOy4YeHHUS  JIOMYCKaeTcs C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00Pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaeTcst 10CcTyn K MH(GOPMalMOHHBIM U OHOIHOrpaduyecKkuM pecypcam B CETH
WutepHer Ui Kaxaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPAaHHMYEHHUSIM HUX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

® IS CHEMNBIX U CIa00BUAAIINX:

- B ICYaTHON (pOopMe yBETMUEHHBIM HIPUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

e Ui TJIYXMX M CIa0OCHbIIAIINX:

- B Ie4aTHoOu opme;



- B (hopme 31eKTPOHHOTO TOKYMEHTA.

e s 00yYaIONIMXCs C HAPYIIEHUSIMU OTIOPHO-/ABUTaTEILHOTO afrapara:
- B me4aTHou dopme;

- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

Y4eOHbIe ayAUTOPUH IS BCEX BHJIOB KOHTAKTHOW M CAMOCTOSITENILHON pabOThI, HAydHas
OubnuoTeKka W MHBbIE MOMEUICHUS JJIs1 00y4YeHUsl OCHAIICHBI CIEIHalbHBIM 000PYJIOBaHHEM U
y4eOHBIMA MECTaMH C TEXHHYECKUMHU CPEJICTBAMU O0yUCHUSI:

® JUIS CIENBIX ¥ CTa00BUISAIINX:

- YCTPOMCTBOM JJIsl CKaHUpoBaHus 1 uTeHus ¢ kamepoit SARA CE;

- mucruieeM bpaitis PAC Mate 20;

- npunTepom bpaitst EmBraille ViewPlus;

e IS IIIyXHX U CIa0OCTbIIIAIINX:

- aBTOMATHU3MPOBAaHHBIM pabOYMM MECTOM JJIsi JIIOJEH C HapylmieHHEeM CclyXa W
CIa0OCTBIIIAIINX;

- aKYCTUYECKHH YCWIUTEh U KOJOHKH;

e Ui 00yYaroIUXCs ¢ HAPYUICHUSIMHU OMOPHO-ABUTATEIBHOTO arapara:
- IepeIBIKHBIMH, PETYIUPYEMbIMH dproHoMuueckumu napramu CU-1,
- KOMITBIOTEPHOU TEXHUKOU CO CIIECIUATBHBIM IIPOTPaMMHBIM 00€CIICYCHHEM.

9. MeToauyeckue MaTepuaJbl
9.1.  IlnaHbl NpaKTHYECKUX 3aHATHUH.

Tema 1. YUncieHHble MeTOAbl MUHMMM3AIUH (PYHKIUH OJHOI nepeMeHHOH. YuciieHHbIE
MeTOJbl OmNpeaejeHHsl IKCTPeMaJIbHbIX 3HaUYeHnl pynkumii. [lpakTuyeckas peanusanus
MeTo/1a aHaju3a uepapxuii (Mmerona T.JI. Caarn). (OIIK-2)
3aoanusa:

1. Opnazmers YHCIEHHBIMH METOJAAMHU MUHUMM3aUMU (YHKIMA OAHOM NepeMeHHOM,

olpezeNieHus: IKCTPEMaIbHbIX 3HAaUeHUN (QyHKIUH.

2. TlpsMBIMH METOJIJaMH MUHUMH3ALHH.

3. MeronamMy MUHUMH3AIMHA, OCHOBaHHBIC Ha WCIIOJIH30BAHUN TIPOU3BOIHBIX (DYHKITHIA

4. PemuTh TUNOBBIE 3a/1a41 JJIS 3aKpeNIeHUs U (OPMUPOBAaHUS 3HAHUN, YMEHU, HABBIKOB.
Ykazanusa no évinonnenuio 3a0anuii:
Pemenue 3anayq us:
[2 ocH. muT.] ¢.392: 17.13 — 17.22, 17.25 -17.33, 17.40 — 17.48, 17.54 — 17.62, 17.76 - 17.73,
17.84-17.89
KoHTpoJibHbIE BONIPOCHI:
1. Kak Ha3pIBaeTCs TOUKa, €CIM (PYHKIUSA TOCTUTAET B 3TOW TOUKE CBOET0 HauOOIbIIETO
3HaueHus?
TOYKOMH r;10021bHOr0 (a0c0MI0THOr0) Makcumyma Gpynkuun f(x) Ha mHoxkecTBe X.
2. Yro, corimacHO KpUTEPUIO TIPOBEPKH JIOCTATOUYHBIX YCIOBHH KCTpeMyMa (KPUTEPUIO
CunbBecTpa), HEOOXOIMMO U JOCTAaTOYHO Ui Toro 4ToOsl MaTpuna ['ecce Obl1a OTpULIATENBEHO
ONPEIETEHHON U TOYKA SBJISIACH TOUYKOM JIOKAJIBHOTO MakCUMyMa?
4YTOOBI 3HAKH YIJIOBBIX MHHOPOB YepeJ0BaJINCh, HAYMHAS C OTPHLATEJBHOIO.
3. Yo, COracHO KPUTEPHUIO MPOBEPKU HEOOXOJUMBIX YCIOBUN SKCTpEMyMa BTOPOTO MOPSIIKa,
HE00XO0IMMO U JIOCTaTOYHO JJIsl TOTO YTOOBI MaTpuia I'ecce ObL1a MOJOKHUTETHHO
MOJTyOIIpeIETICHHON M TOUYKA MOXET OBITh ABJISJIACH TOUKOM JTOKAIBHOTO MUHUMYMa?
4YTOOBI BCE IIABHbIe MUHOPBI ONpeAeuTe st MaTpuubl I'ecce Ob/IM HEOTPHLATEJIBLHBI.
4. Kakas ¢pynkius f(x) Ha3pIBaeTcs CTPOro BHITYKIION?
ecd GyHKIUS NEeJMKOM JIKMT HHKe 0TPe3Ka, COeANHAIOLIEro ABe ee IPOU3BOJIbHbIC, HO
He COBIAajalolHe TOYKH.



5. Tlpu KakoM THUIE OLEHOK COCTOSIHUSI TUHAMUYECKOr0 00beKTa TpeOyeTcsi HOCTPOUTD OLIEHKY
BEKTOpPA COCTOSI-HUS 00BEKTa B MOMEHT BPEMEHH t TI0 HAOJIFOICHHUSIM 32 BBIXOJI0M 00BEKTa
BILJIOTH JJO MOMEHTA, ecyin?

¢puabTpanus.

6. Kyna HanpapieH aHTUrpaaueHT GyHKIUNA?

B CTOPOHY HaH00/1b1Iero yObIBaHUA (YHKIMH B JaHHOI TOUYKe

7. B xakoM city4ae UIeT pedb 0 3a7aue ApoOHO-TMHEHHOr0 MPOrpaMMUPOBAHUS?

B ciIy4ae, KOraa nejeBas yHKI U sIBJIsIeTCS OTHOIIEHHEM JBYX JIMHeHHbIX pyHKIMI, a
OrpaHUYeHusl JUHEeHHbI.

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

eCJI /IS J1I000T0 HeHYJIeBOT0 BbINIOJIHSIETCS HEPABEeHCTBO.

9. Kak BbIOHMpaloT 11€71€BYI0 (PYHKIIMIO IPU MaTeMaTudeckoil (GopMyIrpoBKe 3a1aun
ONTUMU3ALNH?

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

10. IIpu xakoM THIIE OIICHOK COCTOSIHUS JUHAMHYECKOTO 00bEeKTa TPEOyEeTCs MOCTPOUTH OLIEHKY
BEKTOPA COCTOSIHUS 00BEKTAa B MOMEHT BPEMEHH t 110 HAOIIOACHUSIM 3a BBIXOJJOM 00BbEKTa ?
CrJIa:KuBaHuUe.

11. Yto, coryiacHO KpUTEPHIO MTPOBEPKHU JOCTATOUHBIX YCIOBUHM IKCTpEMyMa (KPUTEPUIO
CunbBecTpa), HEOOXOANUMO U IOCTATOYHO JJIsi TOro YToOBl MaTpulia ['ecce Oblia MONI0KUTETBHO
OTPENIETICHHOM M TOYKA SIBJISIACH TOYKOM JIOKAIbHOTO MUHUMYMa?

YTOObI 3HAKH YIJIOBBIX MUHOPOB OBLIM CTPOIO MOJIOKUTEIbHBI.

12. B xakom cirydae HA€eT peub o0 3a/1a4e JUCKPETHOrO POrpaMMUPOBAHUSA?

€CJIM MHOKeCTBO J0MYCTUMBIX pellleHNii 0KAa3bIBAETCSI KOHEYHBIM MHOKECTBOM.

13. Kak Ha3bIBaeTcs 3a/1aua MOCTPOSHUS CTPYKTYphI S 1 mapametpoB P oneparopa monenu F?
uaeHTUUKANUEH B IIMPOKOM CMBbICJIE.

14. Kax Ha3bpIBalOT 337jauy MUHUMHU3AIUY, €CJIN 1esieBast PyHKIMS U JIeBbI€ YaCTU OTpaHUYEHUN
THUIIAa PABEHCTBA U (WJIM) HEPABEHCTBA B 3aJaue SBJIAIOTCS TO3MHOMAaMHU ?

3aja4veil reoMeTpPHMYECKOro NPOrpaMMHpPOBaHMSI.

15. Kak Ha3bpIBaeTcs TOUKa , €CIHM (PYHKIMS JOCTUTAET B 3TON TOUYKE CBOETO HAUMEHBIIETO
3HaueHus?

TOYKOMH r;100a1bHOr0 (a0c0/I0THOIr0) MUHNMYMA GpyHknuHu f(X) Ha MHOKecTBe X.

16. Kaxkas napamerpuueckas HASHTHU(PHUKALUSA TIPOBOJUTCS B PEKUME HOPMAIBHOTO
(YHKIIMOHUPOBAHUS 00BEKTa YIpaBIeHUs?

NaccuBHas.

17. Kak Ha3bIBalOT TOUKY , B KOTOPOH (PyHKIMS JOCTUTaeT CBOETO HAaMMEHBIIEero 3HaueHus? (2
— MHOXECTBO JIONMYCTHMBIX PELICHUH)

ONTHMAJIbLHBIM PelICHHEeM 3a/1a4H.

18. Uro, cornacHO KpUTEPUIO MPOBEPKH HEOOXOIMMBIX YCIOBHUI 3KCTpEMyMa BTOPOT0 OPSIKa,
HE00XO0IMMO U JIOCTaTOYHO JJIs TOro yToOB! MaTpHia I'ecce Obliia OTpUIIATENBHO
MOJTyOIIPEIETICHHON M TOYKA MOXET OBITh SBJISAJIACH TOYKOM JIOKAIBHOIO MakcuMyma?

4TOOBI BCE IIABHbIE MUHOPBI YeTHOI'0 NOPSIAKA ObLIH HEOTPHULIATEJIbHBI, 2 BCE ITIABHbIC
MMHOPBI HEYETHOI'0 MOPS/IKA — HeMO0JI0KUTeJIbHbIe.

19. Yto Ha3pIBaeTCs rpaJUeHTOM HenpepbiBHO AU depeHunpyemoit GyHKINU B TOUKe?
BEKTOP-cTOJ10el], 3JIeMeHTAMHU KOTOPOro SIBJISAIOTCS YaCTHbIE IPOM3BO/IHbIE IIEPBOI0
NOPSIAKA, BLIYMCJICHHBIC B JAHHOH TOYKe.

20. Kakoe yTBepkIeHNE HEBEPHO?

ecau f(x) crporo Beinyk/1as GyHKIHS Ha BBITYKJI0M MHOKeCTBe X, TO OHA MOKeT
JAOCTUTATh CBOEro r100aJ1bHOr0o MUHMMYMa Ha X 0oJiee 4eM B OJHOI TOUKe.

21. Yro Ha3pIBaeTCs MOBEPXHOCTHIO YPOBHS QyHKIIMU?

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



22. Kakas kBaapartuuHas popma (a Takke cooTBercTBytomas marpuna ['ecce H(x)) Ha3piBaeTcs
oTpularenbHo onpeneneHHon (H(x) < 0)?

€CJIN JIJIs1 JIF0OOT0 HEHYJIEBOTO BBITIOJIHSIETCSI HEPABEHCTBO.

24. Kakoii 00beKT yIpaBieHHsI Ha3bIBACTCS HAOIIOIAEMbIM?

€CJIM M0 U3MEPEHHUSIM BBIXO[IHOT0 CHTHAJIA MOKHO OTIPeIeJTUTh €ro COCTOSTHHE.

25. Ilpu KakoM THUIIE OLIEHOK COCTOSIHUS IUHAMHUYECKOTO 00BEKTa TPEOYETCs IOCTPOUTH OLEHKY
BEKTOpa COCTOSIHHSI 00BEKTa B MOMEHT BPEMEHH t 110 HAOJIOACHHUSM 32 BBIXOJI0OM 00BEKTa
BIUIOTH JI0 MOMEHTA , IpU4eM ?

Tema 2. besycnioBHass MuHMMHM3anMsA (YHKOMIA MHOTMX IepeMeHHbIX. Bbinykiblie
Gynxkuuu u mMHoxkecTBa. I[IpakTHyeckue pacuerbl mo mMerogam A.Baabaa, JI.CaBumka,
A.I'ypuna, B. Ilapero (MHTepnperanusi MeTOA0OB Ha 3ajavax 3alUMTbl HHOpMaNUM U
IKOHOMHYECKOro coaep:kanus). (OIIK-2)

3amanuda:

OBnagers METoA0M 0€3yCIIOBHOM MMHUMU3ALMK (DYHKIMIH MHOTMX IIEPEMEHHBIX.

PemuTh TMIIOBBIE 3a1auM ISl 3aKpEMIEHUs U1 (POPMUPOBAHUS 3HAHUM, YMEHUHN, HABBIKOB.
Yxa3aHusi 10 BBIIOJIHECHHIO 32/IaHUI:

Pewenne 3anau us:

1. [2 ocH. nutr]: MeToasl 0e3yClIOBHOM MHHHMMHU3AIMHM, OCHOBAHHBIE HA BBIYMCICHUU
NEPBBIX MPOU3BOIHBIX QyHKIMH (CTp. 344)

1. PaccmoTtpets ipumep S ctp. 346

2. Pemmth oqHO U3 3amanmii Ne 17.123-17.128

MeTtop1 6€3ycIOBHOM MUHUMU3ALIMHI, HCTIONB3YIOIINE BTOPhIE Mpou3BoaHbIe (cTp. 350)

. Pacemotpets mpumep 7 ctp. 351

= Pemmts ogno 3 3amanmii Ne 17.178-17.144

KounTpoJibHbIE BONPOCHI:

1. Kakoii MmeToa mpsiMOro noucka Ha3bIBae€TCsl MaCCUBHBIM?

Bce N TOUEK , B KOTOPBIX OyIYT BHIYUCJIEHbI 3HaYeHusl (yHKIHMHU, BLIOMPAKOT 3apaHee.

2. Ilo xakoMmy BbIpa>XeHUIO MIpU IpUMEHEHUHU MeTo1a DreTuepa-PuBca onpeaensoT BETUNIHHY
mara?

(p(tk)= f(xk +Ikdk)—) n‘}:n

3. B xakoM ciy4ae cTpaTerus oucka B METOJ1aX MUHUMHU3AIUK CYUTAETCS HE ONPENEICHHON?
€CJIH ONpeeIeHO 3aJaHHOE BpeMsl BbIYMCJICHU.

4. Kak Ha3pIBaeTCs BBIPAKEHUE , Ie 7

KOHEYHO-PA3HOCTHBIM OTHOLLIEHHEM.

5. Kak Ha3bIBatoTCs BBIOOp OUEpeAHOI TOUKU U BBIYMCICHNE 3HAUEHUS ?

1IATOM I10CJIEI0BATEIbHOI0 MOUCKA.

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

obsactb onpenesenusi pynkuuu f(x).

7. K xakum MeTogam oTHOCSTCA MeTobl MapkBapaTa, Hetotona-Padceona?

K METO/JAaM BTOPOI0 NMOPsSiAKA.

8. Kakoit nomxHa ObITh 3a/JaHHAs TOUHOCTh HaXO0XJIEHHUS TOUKH 7

0oJib1IE 20COTIOTHOM MOIPELIHOCTH.

9. B xakoM ciy4ae JieJIeHHe OTpe3Ka Ha JBE HEPABHbIE YaCTH Ha3bIBAOT 30JI0THIM CEYEHUEM?
OTHOLIIEHHE VIHHBI BCEro 0TPe3Ka K JVIMHE ero 00/1b1ieil 4acTH PABHO OTHOLICHHUIO JINHBI
0oJIbIIIeH YACTH K AJTHHE MEHbIIeH YacTH.

10. Yrto U3 mepeyncIeHHOro He OTHOCUTCS K METOAaM IMPSIMOr0 MOUCKA?

B3BeIICHHBIH METOl HAMMEHBIINX KBAPATOB.

11. K yeMy OTHOCUTCSI METO/ KBaAPaTUYHOM alllIpOKCUMan?

K NOJJMHOMHAJILHOM annpoKCUMAaINH.


http://mtianswer.ru/wp-content/uploads/2013/09/16.jpg
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12. Ha xakom oTpe3ke X MOXKHO CTPOUTh U CPABHUBATH MEXKLy COOOI METOIbI MPSIMOTO IOUCKa?
X =10, 1]
13. Kakyro ¢pynkuuro umeet meton JieBenbepra?

H(, h)=51?rm =(h+))"

14. Kak Ha3bIBaOT YKCIIO T B BRIPAKEHUU 7
OTHOLIEHHEM 30JI0TOr0 CeYeHusl.
15. B 4em coCcTOUT OCHOBHAS 1I€JIb HOpMATU3AI[MU OTPaHUYCHUI ?
B IOCTH:KEHHU c0AJIaHCHUPOBAHHOCTH
16. Kak Ha3biBaeTcs ckaysspHas QyHKIus ?
(GyHKIIUA peakcaunu.
17. Kakas u3 npejcTaBiICHHBIX HAa PUCYHKE QYHKIIUHA HE SBIISIETCS CTPOTO YHUMOIATIBLHOM ?
18. Kak Ha3bIBalOT METO/IbI HENIOCPEACTBEHHOI'O PELLIEHUS 3ajad YCIOBHOW ONTUMM3AIINH,
OCHOBaHHbBIE HA JIBUKEHUU U3 OJTHOM JOIyCTUMOM TOYKH, /1€ BBIIOIHIIOTCSA BCE OTPAHUYEHHUS K
JIPYTO#l TOMyCTUMOM TOUYKH C JIYUYIIUM 3HaYE€HUEM 11eJIeBON QyHKINH?
MeTO/IbI BO3MOKHBIX HANIPABJICHUH.
19. Kakomy MeTtonty aHanoruueH metos Herorona?
MeTOy KacaTeJlbHbIX.
20. Kakas ¢pynkius f(X) Ha3pIBaeTCs YHUMOAIbHOU (DyHKIIMEH Ha oTpe3ke [a, b]?
(yHK1IUA, 1151 KOTOPOIi cylIecTByeT TaKasi TOUYKA , 4T0 pyHkuus f(x) B mossynHrepnalie
yObIBaeT, a B MOJIyMHTEepPBaJie BO3pacTaeT.
21. ITpu KakOM yCJIOBHH METOJ IPSIMOr0 MOUCKA CYUTAKOT HAMITYUYIIUM?
IN(P*") =minmaxIy(P,f), mm [Nx(P")=minsuply(P,f)
PeP feF PEP fer
22. Kakoil anroputM npuMeHsieTcs JUisl peajin3alii MET0/1a HUKINYECKOT0 TOKOOPANHATHOTO
crycka?
aaroput™m GZ1.
23. Yro Ha3bIBa€TCs MHTEPBAJIOM HEOIPEACICHHOCTU?
HHTEPBaJ, B KOTOPOM IrapaHTHPOBAHHO HAXOJUTCH TOYKA , COOTBETCTBYIOIIAasi 3HAYEHHUIO.
24. Y10 U3 NepeunciIeHHOr0 He OTHOCUTCS K IIEJISIM HOPMAJIU3allMi OCHOBHBIX ITEPEMEHHBIX
3a1a4un’?
yJay4duieHue 00ycJI0BJICHHOCTH 3a1a4H.
25. Ilpu pelieHUN Kakux 3a1a4 IPUMEHSETCS METO/] IIMKIMYECKOT0 TTIOKOOPAUHATHOTO CcIycKa?
KAHOHUYEeCKHe 32/1a4¥ MOCTPOeHUS] MUHUMHU3HPYIOLIEH M0CJeJ0BATEeJIbHOCTH IS
¢pynkuuonaaa J(x).

Tema 3. MaremaTHuyecKasi UTPa Ha YHUCTHIX U CMENIAHHBIX CTpaTerusix: rpaduyeckue
WIIIOCTPAIMHU CTPaTeruii. 3aaa4m JUHEHHOT0 MPOrPaMMHPOBaHNs, rPaduyecKue MEeTOAbI
pemenus 3anad. (OITK-2)

3aganus:

OBIa/ieTh METOIaMH JIMHEHHOTO MPOTrPaMMHUPOBAHHS.

PemnTh THIOBBIE 3aaUM IS 3aKpeIUIeHHs U GOpMHUPOBaHUs 3HAHUN, YMEHUI, HABBIKOB.
Yka3anus 1o BBINOJHEHHIO 3a}]aﬂﬂﬁ:

Pemrenne 3amau u3:

1. [3 ocH. mut]: 1.49, 151, 1.54, 1, 58, mo MeToAMYECKOMY TOCOOHUIO JOIMOJHUTEIIbHBIC
3aaanus; [3 ocH. nut]: 2.1, 2.3.
2. [2 ocH. uT]:

[TocTaHoBKa 3a1a4M JIMHEWHOTO pOrpaMMupoBanus. [ paguyecknii METO pereHus.
. paccMmoTpeth pumep 2, 3, 4 ctp. 359-360

. pemuTs oaHOo U3 3aganuii Ne 17.188- 17.195 ctp. 360-361

. paccMoTpeTh mpumep S cTp. 362
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. pemuTh o1HO U3 3amanuii Ne 17.201- 17.206
CuMIuiekc-MeTo | peleH sl 3a/1a4u JIMHEHHOTO MPOrPaMMUPOBAHHS.
. paccMoTpeTth npumep 6 (ctp. 369) crp. 364-370

. pemuTh oaHO0 U3 3aganuid Ne 17.207- 17.212 ctp. 371-372
L{enourcneHHoe JTMHEHHOE MPOrpaMMHUPOBaHUE

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

. pemunTh 0J1HO U3 3aganuii Ne 17.227-17.232 ctp. 379
KoHTpoJibHbIE BONIPOCHI:

1. IIpu kakoM yc10BUM 0a3MCHOE pelIeHHe SIBJISeTCs] ONTUMAIbHBIM?
BCC OTHOCHUTCIIbHBIC OLICHKHU CTaHOBATCA HCIIOJIOXUTCIbHBIMU.
2. IIpu kakoM yc10BHH 33/1a4a JUHEHHOI0 NPOrpaMMIPOBAHUS HMeeT 0JTHO

eIMHCTBEHHOe pemeHune?

YHUCJIO HYJIEBBIX OIICHOK PaBHO YUCITY 0a3MCHBIX IEPEMECHHBIX.

3. Kakoe pa3ouenne ocyecTB/isieTcsi P MCNOJIb30BAHUN METO/1a BeTBeil M rpanuu?
pa3OMeHne MHOXECTBA JOIMYCTUMBIX PEIICHUH Ha JBa TIOJIMHOXKECTBA.

4. YTo 13 nepevyucieHHOr0 He OTHOCUTCS K TOYKAM, IOA03PUTETbHBIM» HA
IKCTpeMyM?

TOYKH, B KOTOPBIX paHT MaTpUIlbl SIKOOM CUCTEMBbI ypaBHEHUH CBA3U OOJIBIIIE KOJIUYECTBA
YpaBHEHUI CBS3H.

5. Yo aBJsieTcs yCI0BHEM 3aBeplIeHHs BHITIOJHEHNsI Pac4yeTOB NPH UCIOJIb30BAHUU
MeTo/1a BeTBeH U rpanun?

Je&)<f

6. Kakasi nonosiHuTe IbHAsI IepeMeHHasi BBOJAUTCSI B OTpaHUYeHHe-HEPABEHCTBO CO
3HAKOM ?

MepeMEeHHas CO 3HAKOM +.

7. Kakas nepeMeHHasi 10/15kHa ObITH BbiBeJAeHA B 0a3UC MO JAHHBIM Ta0IULbI?

8. IIpu kakoM yc10BHH 33/1a4a JUHEHHOI0 NPOrpaMMIpPOBaHUSI HMeeT OeCKOHeYHOoe
MHOKeCTBO penieHue?

YHCIIO HYJIEBBIX OIIEHOK MPEBBIMIAET YHUCIO OA3UCHBIX TIEPEMEHHBIX.

Tema 4. HesiuHelinble 3a1a41 ONTUMHU3ANUN U MeTOAbI UX peienust. (OITK-2)
3amanuda:
OBnazneTs ciocobaMu pelieHus HeMMHEWHBIX 3a7]a4 ONTHUMU3AIIHH.

1. 3anauu, CBOASIIMECS K TMHEHHOMY NTPOTrpaMMHUPOBAHUIO

2. MeTobl BO3MOXKHBIX HallpaBJIeHH

3. ['panyeHTHBIE METOIBI PEIICHUS 33124 HEJTMHEHHOTO TPOTPaMMUPOBaHUS
4. Mertoab! mTpadHBIX U 6apbEPHBIX PYHKIUIT

Pemmmth THUMOBBIE 3a/1a4M 7151 3aKPETUICHHUS U (POPMUPOBAHUS 3HAHUHM, YMEHHM, HABBIKOB.
Yka3aHus 10 BbINOJHEHHUIO 3aJaHUI .

Pemenue 3amau u3 [2 ocH. aut]: 2.20, 2.23, 2.26, "HIUBUIyJIbHBIE KAPTOUYKH
KonTpoJibHbIC BOIPOCHI:

1. UTto 13 mepeunciaeHHoro He BKIIoYaeT 001as 3a/1a4a HeJTMHEHHOTO TPOTrPaMMHUPOBAHHUS ?
HOPMHMPOBAHHbIC KOHCTAHTHI.
2. UTo He OTHOCUTCS K OCOOCHHOCTSIM 3ajjad JMHAMHYECKOT0 IPOrpaMMHUpOBaHus?
nesaeBast (PYHKIUSA He PABHA CyMMe LeJIeBbIX (PYHKIUI KaKA0ro mara.
3. Kaknm BeIpakeHHEM 3a1at0TCs ypaBHEHMsI bemiMana B 3aja4ax JUHAMUYECKOTO
IpOrpaMMUpOBaHusA?
Z,: ($g-1) = max{fk (Sk-15 X))+ Z;A(Sk)}
{Xe)
4. Kakoii 3Hak craBuTca nepen unciaoM M npu nepexone k M-3agade B IOUCKE MUHUMYyMa

1eneBoi GpyHKuu?
+.
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5. Uro sBisieTcsl pellieHrneM 3ajaui BBITYKIIOTO IPOrpaMMHUPOBaHUSs, B KOTOPOH IiesieBas
(YHKIHS BBIITYKJIA U TOITyCTUMOE MHOXECTBO BBIITYKJIO?
J1I00asi TOYKA JIOKAJbHOT0 MUHUMYMA LeJIeBOi PyHKumM.

6. Kaxkue oneHky SBIAIOTCS MOI0KUATEIBHBIMY 10 JAHHBIM TaOIALBI?
Aul,
7. Kaxkoe yTBepikaeHue sSBIsSIETCS BEPHBIM?
3a/1aua, NpeJACTABJIEHHAS] HA PUCYHKe, HE HMeeT pelleHusl.
8. UTO HE OTHOCHUTCSI K OCHOBHBIM OTPAaHWYEHUSIM 33/1a4 JIMHEHHOTO MPOrpaMMHUPOBAHHMSI?
HCKOMOE pellieHue SIBJIsIeTCS] HeOTPULATEeIbHOI BeTHYHHOM.
9. Uto He sABISIETCS KOOPAUHATOM B METOJI€ BETBEU M TpaHMI?
eJIOYHCIeHHAS] KOOPAMHATA ¢ HAUMEHBIINM U1 HAHOOIbIIUM HHIEKCOM
10. Kakum BIpakeHHEM MOJKET OBITh 3allicaHa 001as 3a/1a4a HeJTMHEHHOTO
IporpaMMupoBaHus’?
Jo(x)—min, xe Q c R”
11. Uro He SBJISIETCS YCIOBUEM 3aBEPIICHUS BETBJICHHS B 33/1a4aX [EJIOYHCICHHOTO

JIMHEMHOTO MPOrpaMMHUPOBaHMS?

pelleHne HeleJ04HncIeHHoe.

12. UTo U3 nepevyrciIeHHOro He OTHOCUTCS K OCHOBHBIM BBIPXKEHHSIM B IIOCTAHOBKE 3a7a4
JUHEHHOTO MIPOTrpaMMHUPOBaHUS?

Jo(x)—>min,x e Q2 c R”

13.  Kakas TouKka BBIIYKJIOr0O MHOXECTBA X Ha3bIBACTCS KpaiHeit?
TOYKA, KOTOPAasi He MOKeT ObITh BbIPaskeHAa B BH/I€ BHINYKJI0i KOMOMHALIMH IPYTUX TOYEK.
14.  Kakoe yci0oBHE HaJlaracTcsi Ha BBOJUMYIO B 0a3HC MIEPEMEHHYIO ITPH TIEPEX0e OT
OJIHOTO 0a3MCHOTO PEIICHUS K APyromy?

A, =maxA,
15. Kaxk Ha3bIBatOT nepeMeHHbIE, BXOASIINE TOIBKO B OJTHO U3 YPABHEHUN CUCTEMBI C

ko duurentamu 1, a Bo Bce octanbHble ¢ Ko dunmenramu paBHbIMu 07
0a3MCHBIMH.
16.  Ilpu xakom ycinoBuH Oa3MCHOE pelICHHE Ha3bIBAETCS JIOMYCTUMbIM?

x. =20

Tema 5. Pemenue oONTHMHM3AIMOHHBIX 33/1a4, ONTHMAJBHO  pacnpeneJeHUs
BBIYHCJIHTEIbHBIX pecypcoB B DBM. (OIIK-2)

3aganus:

OBnazers ciocobaMu pelieHus: MPUKIAIHBIX 3a7a4 ONTHUMHU3ALNH.

PemnTe TUIIOBBIE 331241 U151 3aKpeIICHUs 1 OPMUPOBAHUS 3HAHUN, YMEHH, HABBIKOB.
Yka3aHusi 10 BBIOJHEHHIO 3a/IaHUI

Pemenue 3anay us:

[5 ocH. uT]: 2.5, 2.7; 3a1aHK€e IO METOIMYECKOMY TTOCOOUIO, MHIUBUyaJbHbIE KaPTOUKU
KoHTpoJibHbIE BONIPOCHI:

1. Yto ob603HauyaeTcs BhIpaKEHUEM B 3ajjauax O paclpeeeHUH CPEACTB, PEIIaeMbIX METOJaMHI
JUHAMHYECKOI0 IPOrpaMMHUpPOBaHUA?

YCJI0BHasl ONTUMAJIbHASI IPUOBLIb.

2. Yto nenecooOpa3HO NPUMEHSTH B Ka4eCTBE KPUTEPUS ONITUMAIILHOCTH B 3aJ]1aue
ONITUMU3AIMH MTAPAMETPOB MEPEKITIOYATEITHHBIX IIEKTPOHHBIX CXeM?

KpHUTepuii MUHMMAJBHOIO 3a1aca padoTocnocoOHOCTH.

3. Ilpu KakoM yCIIOBUH KJIETKH MaTPHIIbl IEPEBO30K HA3BIBAIOTCS Oa3UCHBIMU?

X;; >0
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4. Yemy OJDKHO OBITH paBHO 0O0IIIee YMCIIO 0a3UCHBIX KJIETOK B MaTpuIie?
m+n-1

5. Uemy DOMKHO OBITH PABHO KOHEUHOE COCTOSIHUE MPOIIEcca pacipe/IesIieHHs B 3a/1a4ax
pacnpeneneHus cpeacTs?

0

6. Yto o6o3Hayaet nmapamerp Q B BRIPAXKEHUU ONTUMATHHOTO PEKUMa IPOBEACHHMSI Ipoiiecca ?
pyHxkumonaJ.

7. YTO HMCHOJIBb3yeTCs B KAUECTBE KPUTEPUS ONTUMAIIBHOCTU?

B3BelIEHHbIN MeTOJ] HAUMEeHbIINX KBA/JPaTOB.

8. KakuM BbIpayKEHUEM OIPENEIAETCS POCT LIENU B CXEME MOJIENN KUHETUKHU
MOJIMMEPU3AIMOHHOTO Tporiecca’?

P, +M-"k—2>P,,J,,.

9. Kaxoe TOX/1eCTBO CIPaBEAINBO AJIsl KAXKI0W Oa3MCHOM KIETKH MPH PEIICHUH TPAHCIOPTHOM
3aJa4d METOJIOM IOTEHIAJIOB?

o+ B=gy;

10. Yto siBIsIE€TCS KPUTEPUEM ONITUMAIBHOCTH B 3a/1a4ax O PaclpelesIEHUN CPEICTB, PEIIaeMbIX
METOJJaMH IMHAMUYECKOTO POTrPaMMUPOBAHMUS?

MaKCHMaJIbHOe 3HaYeHue Z.

11. Yro He ucToNb3yeTcs B KAYeCTBE NaHHBIX MTPH MapaMeTPUIECKON NACHTU(HUKAIINH ITpoIecca
NOJIMMEPU3ALUH?

KOHUEHTPaLUs AKTUBHBIX LIEHTPOB.

12. Ot 4ero He 3aBUCUT HAYAJIBHBIN IIJIaH NIEPEBO30K, MOIYy4aeMbIil METOAOM CEBEPO-3aI1aJHOTO
yria?

OT CTOMMOCTH.

13. Ilpu KakoM ycCI0BHHM JUIsl OTHOCUTENIBHBIX OLEHOK CUUTAETCS PEILIEHHON TpaHCIOPTHAS
3agaya’?

A,, 20

9.2. MeTtoaudyeckue PCKOMCHAAHUHU 110 TOATOTOBKE MNCbMCHHBIX pa60T

[Tpu odopmiieHnu oTyeTa MO MPAKTUYECKUM 3aHATUSIM HEOOXOAMMO CJEIOBaTh YKa3aHUSAM I10
BBITIOJIHEHUIO 3aJlaHUM W XOAYy padOThl ¥ TOATOTOBHTH KpPAaTKUE MHChbMEHHBIE OTBETHl Ha
KOHTPOJIbHBIE BOMPOCHI. CTYIEHT TOJKEH ObITh TOTOB K YCTHOM cllade OTBETOB Ha BOMPOCHI.
KypcoBas paboTa gomkHa OTBEUATh CISAYIOIMIUM TPEOOBAHUSIM:

- TIyOOKOM TeopeTHuecKoil mpopaboTKe UCCIeTyeMbIX MPoOieM Ha OCHOBE aHallM3a U3y4YEeHHBIX
HUCTOYHUKOB;

- BCECTOPOHHETO HCIOJIb30BAHUS CTATUCTUYECKHX U JIPYTHMX HEOOXOAMMBIX aHATUTHUYECKHX
JIAHHBIX U CBEJICHUM, XapaKTEPHU3YIOIIUX pacCMaTPUBAEMbI€ TTPOLIECCHI;

- YMeJo# cucTeMaTH3allii U3y4aeMoro Marepuaia, 0000IIEHUIO U BBIEICHUIO TJIABHOTO;

- QHATUTHYECKOTO U KPUTHYECKOTO MOAX0/a K U3ydaeMbIM (akTam, IpodsieMe, TOCTaBICHHON B
pabore;

- aprYMEHTHPOBAHHOCTH BBIBOJIOB, 000CHOBAHHOCTH TIPEJIOKEHUN M PEKOMEHIaIIHIA;

- IOTUYHOCTH, MOCJIEIOBATETLHOCTH U CAMOCTOSITETFHOCTH U3JIOKEHUS pelIaeMoi TpoOIeMBI.

B pa3paboTke KypcoBoif pabOTHI BBIICISIOT CICTYIONTUE TAIIbI.

Br160p TeMBI U cOTTIacCOBaHUE €€ C PYKOBOTUTEIIEM.

[Ton®op UCTOYHUKOB (JTUTEPATYPHI).

N3yuenne TpeboBaHUM K 0()OPMIIEHUIO PaOOTHI.

OdopmieHne opraHu3alMOHHBIX JOKYMEHTOB T10 HAIMCAHUIO PabOTHI (3aaHue, iaH u Tpadux
HaIUCAHUS).

Hamnncanne paboThl U TIpe/IcTaBICeHUE €€ PYKOBOJIUTEIIO Ha POBEPKY.
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3ammra paboTHI.

[Tnan KypcoBoii pabOThI BKIIOYAET CIIEIYIOLINE HIEMEHTHI:
Tema paboThI.

Beenenue.

JIBa-Tpu Bompoca, paccMaTpUBaeMsble B paboTe, Halpumep:

2 U T.J.

3aKIroueHue.

[Tpunoxenus (rpaduku, TaOIUIBI U T.1.).

Cnucok uCnoab30BaHHON JTUTEPATYPHI.

OO6muii 06beM paboTHI COCTABIISICT HE MEHEE 24 CTPAHMIIBI TEKCTA Yepe3 MOJITOpa HHTEpBAIa.

Bo BBeneHn# 10JIKHBI OBITH OTPAXKEHBI:

000CHOBAHHOCTb AKTYyaJIbHOCTH (Ba)KHOCTH, HAYYHOCTH, HOBHU3HBl M CBOEBPEMEHHOCTH, T.€.
oueMy HeoOXO0IMMO paccMaTpUBaTh JAHHYIO TEMY U MPoOiieMy);

00BEKT UCCIIeIOBAHUS (YTO PACCMATPUBACTCS B UCCIIETYEMOU TEME);

npeaIMeT HuccienoBaHus (Kak paccMaTpuBaeTcs OOBEKT, KaKOBBI €ro CBOMCTBA, (YHKIUH,
OTHOLIECHHUS);

1eNnb pa3paboTKu (Kakoi pe3yiabTaT HaMEPEeH MOJIy4YUTh aBTOp B padoTe);

3a/1a4M UCCIeI0BaHus (UTO HYKHO CAENaTh B MHTEpECcaxX JOCTHKEHUS LIETH).

B ocHOBHO# yacTu paboOTHI:

PacKpbIBa€TCs UCTOPHUS U TEOPUS UCCIIETyEMOI0 BOIIPOCa;

JMaeTcsl KPUTHUECKUM aHadu3 KaKJIOro UCCIEeIyeMOro BONPOCAa HAa OCHOBE HU3Yy4aeMbIX
HUCTOYHUKOB;

MOKA3bIBACTCS IMYHAS MTO3UIKS aBTOpa K UCCIIeAyeMoil mpobieme;

U3JIaraloTCsl METO/IbI U PE3YJIbTATHI IPOBEIEHHOTO UCCIIEI0BAHUS.

B 3aknrouenuu uznaraercs:

UTOTHU paboThI (BayKHEHIINE BBIBO/IbI, K KOTOPHIM MPUIIIET aBTOP);

MpaKTHYecKasi 3HAUMMOCTb, MTOJIYY€HHBIX aBTOPOM BBIBOJIOB;

BO3MOKHOCTh BHEJPEHHS PE3yJIbTAaTOB palbOThl M TMEPCIEKTHBBI JalTbHEHIIEH MpopadoTKu
pacKpbIBaeMOi TeMblI (ITPOOIEMBI).

[IpencraBineHne B KadyecTBE KypcoBOM pabOThl KCEPOKONHMPOBAHHBIX MAaTE€pHalloB HE
JOTIyCKaeTCsl, Takue paboThl OIICHUBAIOTCS HEYJOBICTBOPUTENHFHO M BO3BpAIAlOTCS HaA
nopabotky. [Ipu 3ammre KypcoBod pabOThl HE HM3Jaraercsi €e Cojep)KaHue, a 3allMIIAI0TCs
BBIIBUTAaeMble UM TMpennoxkeHus. [Ipm 3ToM KpaTko u3jaraercss Lejb, 3aJadyd, MpPeaMeT U
METO/Ibl HMCCIICJIOBAHUS, TOJYyUYECHHBIE PE3YyJbTaThl M BBIBOJBI, KOTOpPhIE OOOCHOBBIBAIOTCS U
OTMEUAaeTCsl MX TMpakTU4yeckas 3HAYUMOCTb. PaboThl JOMKHBI OBITh HAMUCaHBl JIOTHYHO,
MOCJIeIOBATEIbHO, YE€TKO, TPaMOTHO; C coOmogeHueM ab3aneB. CTpaHUIBI JOJKHBI OBITh
MIPOHYMEPOBaHbI, M Ha KAKIOU CJIEeyeT OCTABIATH MOJIS AJI 3aMEUaHUH pelieH3eHTa.

Ha noxnan mo 3amurte KypcoBoil paboThl MOKET OTBOIUTHCA 0 10 MUHYT.



Mpunoxenus
Ipunoowcenue 1

AHHOTALMS JUCHUILINHBI

Jucuumimna «MeToibl ONTUMH3ALKNY peann3yeTcs Ha (akyIbTeTe HHPOPMAITMOHHBIX CUCTEM
u Oe3zonacHocTu Kadeapoi GyHIaMEHTAIbHON U MPUKIAJHON MaTeMaTHKH.

Lenv oucyunaunvi: chHOPMUPOBATH Yy CTYACHTOB METOHOJIOTHYECKHE OCHOBBI CHCTEMHOIO
aHalM3a M METOJIOB DELICHMs ONTUMH3ALMOHHBIX 3aJad IpU OOOCHOBAaHUM W TPHUHATUU
OpPraHU3alMOHHO-TEXHUYECKUX PELICHUN.

3aoauu:

- 03HaKOMHTb CTYJIEHTOB C IIPOIECCOM Pa3pabOTKU METOAOB ONTUMHU3AIMH JIJIsl 0OOCHOBAHUS H
IOPUHATHS PELIeHUH MO 3amuTe MH(OpMAIMM; OLIEHKAa JOCTOMHCTB M HEJOCTaTKOB METOJI0B
ONTUMM3ALMH, BO3MOKHOCTH MX peaju3aluu npu nomoiu SBM;

- chopMupOBaTh OCHOBBI MaTEMATUYECKOI'0 anmapara Jjisl pealu3aliid METO10B ONTUMH3ALUU U
CHUCTEMHOI'0 aHaJiu3a C BBIXOJOM HA IPUHATHE PEUICHUH B YCIOBUAX HEOIPEICICHHOCTH W
pHUCKa;

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

o pacrpeiesieHUs] BBIYUCIUTEIbHBIX TOTOKOB MHOT'OIIPOIIeCCOpHBIX DBM;

o CHHTE3a NCKYCCTBEHHBIX HEHPOHHBIX CUCTEM;

o pacIpeseneHus pecypcoB B CIIydasiX BBICOKOH pa3MEpHOCTH;

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

UH()OPMAIIMOHHBIX CUCTEM.

JucuuruimHa HarpaBieHa Ha pOPMUPOBAHUE CIEIYFOIINX KOMIIETEHIIHIA:

e OIIK-1 -roTOBHOCTB K CAaMOCTOSITEILHOM padoTe;

e OIIK-2 - ciocoOHOCTh  UCTONB30BaTh ~ COBPEMEHHBIE  MaTeMaTHYeCKHEe  METOJbl |
COBpPEMEHHbIE NMPHUKJIAJHbIE MPOrpaMMHbIE CPEACTBA M OCBAaMBaThb COBPEMEHHBIE TEXHOJOTHH
IPOTPaMMHUPOBAHHUSL.

B pe3ynbraTe 0cBOGHUS TUCHMITIMHBI (MOIYJIs) 00yUYaIOIIUNACS TOJIKEH:

3Hamb: SBONIONNI0 CHCTEMHBIX MPEJICTABICHHWI; OCHOBHBIC IOHATHUS M OIPEICICHUS B
CHUCTEMHOM AaHallu3e; COJIepKaHWe€ U CYUIHOCTb MAaTeMaTUYeCKUX METO/A0B ONTUMH3AINU
NPUMEHHUTEIBHO K CHCTEMaM 3aIlUThl HH(POPMAIINN; METOJIBI BBIOOPA M MIPUHSTHS PEIICHUH KaK
3aBepIlAlONIel CTaJuM CUCTEMHOr0 MPOXoJa K MPOEKTUPOBAHUIO, CO3AAHUIO M IKCIUTyaTalluH
WH(POPMALIMOHHBIX CHCTEM.

Ymems: 0000mate u aHamuzupoBaThb HMHpopManuio, (GopMyiupoBaTh LEIHM M BBHIOMpATh
ONTUMANIGHBIE ~ MYTH WX  JIOCTWXKEHHS;,  (OPMYIHPOBATH  CYIIHOCTh  KOHKPETHBIX
METOAOJIOTUYECKUX TPUHIMIIOB CUCTEMHOTO aHAJIW3a, IMPUHATHA pELIeHHH UM METOJIOB
ONITUMU3AINH; TPUMEHSITh OCHOBHBIE M3YUYCHHBIE METO/bI ONTHMH3AINHU B MPOIECCE TPUHSATHUS
QIbTEPHATUBHBIX PEIIEHUIl BO MHOTOKPUTEPHAIBHBIX 33/1a4aX C yUY€TOM HEOINpPENelIeHHOCTH U
pHCKa.

Bnademw: npencTaBiIeHHEM O TNEpPCHEKTHBAX pa3BUTHS CHUCTEMHOTO IPOXOAAa W METOJIOB
ONTUMU3AIMA BbIOOpA aJbTEPHATUBHBIX pEIICHHWH; MPEICTaBICHHEM O BO3MOXKHOCTIX
npuMeHeHus OBM ¢ 1enpio peanu3aldd METOAOB ONTHUMM3AIMK, COCTABISIONIMX OCHOBY
NEPCIEKTUBHBIX HWH(MOPMAIIMOHHBIX CHUCTEM 0€30MacHOCTH, (DYHKIIMOHHPYIOIUX B PEXAME
peasbHOro BpeMEHH.

[To gucnuIUIMHE TPeTyCMOTPEHa TPOMEKYTOUHAS aTTecTaus B (hopMe dK3aMeHa.

OO011ast TpyA0E€MKOCTh OCBOCHUS JUCLIUIUIMHBI COCTABIISAET 5 3a4ETHBIX €TUHHII.



Ipunoosicenue 2

JIMCT U3MEHEHUIA
Ne | Teker akryanusanuu win npunaraeMsii Kk PITJ[ nokymeHT, [Hara Ne
COJIep KALINI N3MEHEHMSI IPOTOKOJIA
1 | [Ipunoxxenue k aucty uzmeHeHuit Nel 20.06.18 13
2 | IlpunoxxeHue K TUCTY U3MEHEHHUH Ne2 28.06.19 13
3 | [lpunoxenue K TUCTY U3MeHEHUH Ne3 22.06.20 13




[Tpunoxenue K 1ucTy n3mMeHeHuit Nel

1. [lepeyenb nporpammuoro ogecneuenusi (ITO) (k nm.7 na 2018r.)

- OJ1s1 IeKYuUlL.
Tabnuya 1
Neni/mm Haumenosanue 110 Criocob pacnpocTpaHeHHs
1 Microsoft Office 2010 Pro JIMIIEH3MOHHOE
2 Windows XP / Windows 7 / Windows 10 JIMIIEH3UOHHOE
3 Kaspersky Endpoint Security JIMIIEH3MOHHOE
- 0/ NPAKMUYECKUX 3AHAMUIL.
Tabnuya 2
Nerr/mr HanmvenoBanue 110 Cnoco0 pacrpocTpaHeHHUs
1 Microsoft Office 2010 Pro JIMIIEH3UOHHOE
2 Windows XP i Windows 7 JIUIICH3UOHHOE
3 Kaspersky Endpoint Security JMIEH3HOHHOE
4 Microsoft Visual Studio 2005 JIMIICH3UOHHOE
5 Mozilla Firefox CcBOOOJHO pacIpOCTPAHIEMOE
6 Matlab JIMIEH3HOHHOE
7 Mathcad Education - University edition JIMIIEH3UOHHOE

2. Ilepeyenn coBpeMeHHbIX MpodeccuoHabHbIX 0a3 JaHHbIX (b/l) 1 MHpoOpManHOHHO-

cupaBouHbix cucrem (MCC) (k n.6.2 na 2018r.)

Tabnuya 3

Nor/mt HanmenoBanue

noanucku B 2018 r.

SAGE Journals
XKypuaner Taylor and Francis

1 [Tpodeccuonanphbie nmonHoTEKCTOBBIE b/l, TOCTYNHBIE B paMKaxX HAllMOHAJIbHOM

Kypuaner Cambridge University Press
ProQuest Dissertation & Theses Global

DJeKTPOHHBIC M3/IaHKsI U3AaTeILCTBA Springer

Koncynsrant Ilmroc,
l"apanT

2 KOMHBIOTepHBIC CIIPpAaBOYHBIC IIPABOBBIC CUCTCMBI

3. Crpykrypa mucuMminHbl (.2 015 cmydenmos npuema 20182.)

OO011ast Tpy10€MKOCTh AUCLUUIUIMHBI COCTABISAET 6 3.€., 216 4., B TOM 4Hclie KOHTaKTHas paboTra
oOyJaromuxcs ¢ mpernoaaBareneM 56 4., mpomexyrouHas arrectanus 20 9., caMOCTOSTeTbHAS
pabota oOyyaromuxcs, B T.4. KypcoBas padora, 140 u.

Tabnuya 4



Bunast yaeGHOH paboThL,

(B gacax)
o KOHTAKTHAS i B @DOpMBI TEKYILIETO KOHTPOJIS
E S T yCIIEBACMOCTH
Ne Pa3znen 3 0 B o 4 N
S e 5 DopMa MPOMEKYTOUHOMN
m\ JVCITUTUTAHBI/ TEMBI 5 = % eg g¢c
@) =) 35| 5 s = 5 aTTecTalluni
2 E E 23 § % (no cemecmpam)
= | ER| 2§ 2
= | = | O

1 CucTeMHBIN aHAU3, 6 2
pa3BUTHE CHCTEMHBIX
IIPEACTABJICHUN.

2 Maremaruueckue 6 6 8 VYyacTue B IMCKyCCUU Ha
METO/IbI ONTUMH3AIINHY, MPaKTUIECKOM 3aHSATHH
UCXOJTHBIC MOHSITHUS U
OTIpeICIICHMSI.

3 MeTtop1 6€3yCIIOBHOM 6 6 10 | PacuerHo-rpaduueckas pabora
MUHUME3AIAHA QYHKITTT (PI'P) Nel
MHOTHX NTEPEMCHHBIX. TectupoBanue

4 YucieHHbIE METOIBI 6 6 10 | Yuacte B JHMCKyCCHM Ha
peleHus 3aaa4 MPAKTUYECKOM 3aHITHU
JIMHEHHOTO
IPOrPaMMHUPOBAHMUSI.

5 YucneHHbIE METO/IbI 6 6 10 | PacuerHo-rpaduueckas padbota
peLIeHus] HETMHEWHOT O PTP Ne2
POrpaMMHUPOBAHUSI.

6 Mertoab! pelieHus 6 8 10 | Yuacte B JHMCKyCCHM Ha
JIUCKPETHBIX 33j1a4 MPAKTHUYECKOM 3aHITHU
ONTUMH3ALINH.

7 Onrumuszanus B 6 10 | Yuactme B JAWCKYCCHUH Ha
0CCKOHEYHOMEPHBIX MPAKTUUECKOM 3aHITHU
MIPOCTPAHCTRAX.

8 Matpoubl B TUCKpeTHOH | 6 10 | TectupoBanue
ONTUMH3ALINH.

9 Kypcosas pabora 6 2 70 | OnenHka KypcoBoi pabOThI

10 DKk3aMeH 6 18 DK3aMeH 110 OusieTam
HToro 24 32 20 | 140




[Tpunoxenue K TUCTy n3MeHeHUd No2

1. Ilepeuens nporpammuoro odecnevyenus (INO) (k n.7 na 2019r.)

- OJ1s1 IeKYULL:
Tabnuya 1
Nerr/mr HanmenoBanwme 110 Cnoco0 pacrpocTpaHeHUs
1 Microsoft Office 2010 Pro JIUIICH3UOHHOC
2 Windows XP / Windows 7 / Windows 10 JINIIEH3UOHHOE
3 Kaspersky Endpoint Security JIMIICH3MOHHOE
- 0151 NPAKMUYECKUX 3AHAMUIL.
Tabauya 2
Ner/im HanmenoBanme 110 Cnoco0 pacrpocTpaHeHHUs
1 Windows XP mnmu Windows 7 JIMIIEH3HOHHOE
2 Microsoft office 2010 Pro JIMICH3MOHHOE
3 Microsoft Visual Professional JIMIIEH3HOHHOE
4 Mozilla Firefox CBOOOZHO paclpocTpaHsIeMoe
5 Matlab JIMIIEH3HOHHOE
6 Mathcad Education - University edition JIMIICH3HOHHOE
7 Kaspersky Endpoint Security JIMIICH3HOHHOE

2. [lepeyenn coBpeMeHHBbIX MpodeccuoHaJbHbIX 0a3 1aHHbIX (Bb/l) 1 nHpopMaunoHHo-

cnpaBouHbix cucrem (MCC) (k 1.6.2 na 2019r.)

Tabnuya 3

Nerr/n HaumeHnoBanue

1 | IIpodeccuonanpubie monmHoTeKcTOBBIE B/], TOCTYNHBIE B paMKax HallMOHAJIBHOM

moamucku B 2019 1.

SAGE Journals
XKypnuansr Taylor and Francis

XKypuansr Cambridge University Press
ProQuest Dissertation & Theses Global

2 KOMHLIOTepHBIe CIIPaBOYHBIC IIPABOBBIC CUCTCMBI

Koncynsrant I[lmoc,
["apant




[Tpunoxenue k 1UCTy n3MeHeHu No3

1. O6pa3oBaTesibHbIe TexHOJOrNH (K 1.4 Ha 2020r.)

B mepuoa BpeMEHHOTO MPHOCTAHOBICHUS IMOCEIICHUS OOYYAIOIIMMHUCS TTOMEIICHUNH W
tepputopun PITY nana opranmzanuum ydeOHOro mpoiiecca ¢ HPUMEHEHHEM JJIEKTPOHHOIO
o0y4eHUsT ¥ JUCTAHIIMOHHBIX OO0pPa30BATEIBHBIX TEXHOJIOTUH MOTYT OBITh HCIIOJH30BAHbI
cienyromue o0pa3oBaTesibHbIE TEXHOJIOTHH:

— BUJICO-JICKIINH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIBHOTO BPEMEHH;

— DJICKTPOHHBIC YUCOHUKH, yaeOHBIC MOCOOUS, HAYYHBIC M3JaHMS B SJICKTPOHHOM BHJIC U
JOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PeCypcaM;

— CUCTEMBI JIJIsl SJIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIbTAIIMH C MCIIOJIb30BAHUEM TEJIEKOMMYHHKAIIMOHHBIX CPE/ICTB.

2. Ilepeuenb coBpeMeHHBbIX npodeccuoHaabHbIX 0a3 1anHbIX (B/]) 1 nHpopManHonHo-
cnpaBouHbIX cuctem (UCC) (k m. 6.2 na 2020r.)
Tabnuya 1

Ne HanmenoBanue
/o

1 | [IpodeccuonanbHble MONMHOTEKCTOBBIE B/I, HOCTYNHBIE B paMKaxX HAIMOHATIBHON
noamucku B 2020 .

Kypuansr Cambridge University Press

SAGE Journals

Kypuanst Taylor and Francis

2 | KomnbroTepHble cripaBOYHbBIE IPABOBBIE CUCTEMBI
Koncynsrant Ilntoc,
I"apanT

3. Ilepeuenn nporpammuoro odecnevenus (ITO) (k n.7 na 2020r.)

- OJ151 IeKYULL:
Tabnuya 2
Nen/n Haumenosanue 110 Crnioco6 pacripocTpaHeHus
1 Microsoft Office 2010 Pro JIAIEH3UOHHOE
2 Windows XP/ Windows 7 / Windows 10 |nuiieH3u0HHOE
3 Kaspersky Endpoint Security JIMIICH3UOHHOE
4 Zoom JIMIIEH3UOHHOE
- 01151 NPAKMUYEeCKUX 3AHAULL
Tabnuya 3
Neni/mm Haumenosanue 110 Crioco0 pacnpocTpaHeHus
1 Windows XP wri Windows 7 JIMIEH3UOHHOE
2 Microsoft office 2010 Pro JIUTICH3UOHHOE
3 Microsoft Visual Professional JIMLIEH3MOHHOE
4 Mozilla Firefox CBOOOJIHO PACIPOCTPAHIEMOE
5 Matlab JIMIIEH3UOHHOE
6 Mathcad Education - University edition JIMLIEH3MOHHOE
7 Kaspersky Endpoint Security JIMTICH3UOHHOE
8 Zoom JIMTIEH3HMOHHOE




