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1. IosicHUTeJIbHAS 3aHCKA

1.1. Ilens u 3amaun TUCHHILINHEI

Ilenp nucHMIUIMHBL: CHOPMUPOBATH Y CTYIASCHTOB METOIOJOTHYECKHE OCHOBBI CHCTEMHOTO
aHaJIM3a W METOJOB pEIICHUS ONTUMHU3ANUOHHBIX 3a/ad MpH OOOCHOBAHMHM W TIPUHSATUU
OpraHU3aIMOHHO-TEXHUYECKUX PEIICHUH.

3amayn TUCHUILIMHEL.

- 03HaKOMHTbH CTYJICHTOB C IIPOILIECCOM pa3pabOTKU METOJIOB ONTUMHM3AIIUH I 0OOCHOBAHHS U
NPHUHITHS PEIICHUH Mo 3amuTe WH()OpPMAIMK; OIEHKA JTOCTOMHCTB M HEIOCTAaTKOB METOJOB
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 JIBIKEHHE MH(POPMAIIMOHHBIX ITOTOKOB B CBSI3HM C PEIICHUEM CIICAYIOIINX

OIITUMHN3AIIMOHHBIX 3aaa4:

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 0e30IacHOCTH (I)YHKLII/IOHI/IpOBaHI/IH

UH(POPMALMOHHBIX CHCTEM.

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

Komnerenuust HNuaukaTopsl Pe3yabTarsl 00yyenust
(xom u KOMIIeTeHIN i
HalMEHOBaHHE) (kom m
HaMEHOBAaHHE)
OIIK-2. Criocoben OIIK-2.1. 3Hamub: SBOJIOLUI0 CUCTEMHBIX IMPEACTABICHUN; OCHOBHBIE
000CHOBaHHO Ompenenser u TIOHSITHUS U OTIPEICIICHUS.
BBIOUPATH, aHaJM3UpyeT Ymems: 0000marb W aHanM3UpPOBaTh  HMH(POPMAIIHIO,
JlopabaThIBaTh U CYIIIECTBEHHBIE (hopMyIMpoBaTh e W BHIOWpATh ONTHMAJbHBIC MYyTH WX
MIPUMEHSTH JJIS AJIEMEHTBI JIOCTHAKCHHUS.
pelieHus “H(OPMAITMOHHBIX | Bradems: PEACTaBICHUEM O NMEPCIIEKTUBAX PA3BUTHUS
WCCIIEIOBATEIBCKUX | CHCTEM METOJIOB ONTHMH3AINY BEIOOpa alIbTEPHATUBHBIX PEIICHUH.
Y TIPOEKTHBIX 3ama4y | OITK-2.2. 3nams: collepKaHUe W CYIIHOCTh MAaTEMAaTHYECKHX METOJIOB
MaTeMaTHYeCcKHe OcymuiecTBisieT ONTHUMU3AIIMK; METOJIbI BHIOOpA M TPUHSTHS PEIICHUH Kak
METOJIBI U MOJIENIH, | IIOWCK U 3aBepIIAloNIell  CTaJidd  CHUCTEMHOTO  NpoxXoaa K
OCYIIECTBIIATh MPUMEHSIET MPOEKTUPOBAHUIO, CO3JIaHUIO0 u JKCILTyaTaIH
MIPOBEPKY MIPOrpaMMHOE WH(GOPMAITMOHHBIX CHCTEM.
aJIeKBaTHOCTH obOecnieuenue st | Ymems: bopmynupoBarthb CYLIHOCTh KOHKPETHBIX
Mojenei, MIPOBEICHUS METOJIOJIOTUYECKUX TIPUHIUIIOB, TPUHSATHS pENICHUH |
aHAM3UPOBATH BBIYHUCIUTEIBHBIX | METOJIOB ONTUMH3AINK; NMPUMEHITh OCHOBHBIC W3YYCHHBIC
pe3yJIbTaThl, 3KCIIEPUMEHTOB METO/IbI ONTUMU3AIUH B mporecce MIPUHSTHS
OIICHUBAThH aJbTEPHATHBHBIX  PEIICHHH BO  MHOTOKPHUTEPHAIBHBIX
HAJIEKHOCTh U 3a/1ayax C y4eTOM HEONPEACICHHOCTH U PHCKA.
Ka4eCTBO Bradems.: nipeicTaBICHUEM O BO3MOXKHOCTSAX MPUMEHEHUS
(GYHKITMOHUPOBAHUS OBM c 1111610 peau3alii METOI0B ONTHMH3ALIVH,
CUCTEM COCTaBJISIONINX OCHOBY MIEPCIEKTUBHBIX MH(POPMAIIMOHHBIX
CUCTEM 0€30MacHOCTH, (YHKIIMOHUPYIOIIUX B PEXKUME
peabHOTO BPEMEHH.

1.3 MecTo OUCHUIUIMHBI B CTPYKTYpe 00pa30BaTEIbHOMN MPOTpaMMbl
Jucnumamaa «MeToabl ONTHMHU3AIMN» OTHOCHUTCS K 00S3aTeNbHON 4YacTH OJIOKA JUCIHMILUIHNH

y4eOHOro IJIaHa.




Jlis 0cBOEHMS NUCLMIUIMHBI HEOOXOAMMBI 3HAaHUS, YMEHUSA U BIAJCHUSA, CPOPMHUPOBAHHBIE B
XOJIe M3YYEHHUs CleAylomux nuciuiuime: «duddepenuuansupie ypaBHEHUs», «YUHCIeHHbIE
MeTOIbD», «Teopus ynpasneHus».

B pesynbrare OCBOEHHS AMCUMIUIMHBI (OPMHUPYIOTCS 3HAHHMS, YMEHHMS U BIaJCHUS,
HEOOXOAUMBIE AN M3Yy4YeHMs] CIENYIOIUX JUCHUIUIMH M NPOXOXAEHUS  MPAKTHUK:
«Marematndeckass Teopus uUrp», «Merongpl INpUHATHS pewmeHui», «Maremarnueckoe
MoJenupoBaHue», YueOHas mnpaktuka (HaydHo-uccienoBatenbckas pabora (IodydeHHE

NEPBUYHBIX HABBIKOB HAYYHO-HUCCIIC0BATEIILCKOM IEITEILHOCTH)).
2. CTpyKTypa QM CUMILIUHBI

OO01mast TpyTI0eMKOCTh AUCIHUILTAHBI COCTaBIsIET 6 3.€., 216 4., B TOM 4HcIlie KOHTaKTHas padoTra
oOyyJaronuxcs ¢ npemnojaBareseM 56 4., mpoMmexxyrounas arrectanus 20 4., camocTosTeIbHas

pabota o0yyaromuxcs, B T.4. KypcoBas padora, 140 4.

Buner yae6HOM paboTHI,
(B yacax)
KOHTAKTHAS DOpMBI TEKYILETO KOHTPOJIS
® & CIIEBaEMOCTH
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1 CHUCTEeMHBIH aHAJIN3, 6 2 2
Pa3BHUTHE CHCTEMHBIX
NPEACTABICHUM.

2 Maremaruueckue MeToasl | 6 4 6 8 YyacTtue B JUCKYCCUH HA
ONTHUMU3AIUH, UCXOTHBIC MPAKTUYECKOM 3aHITHU
TIOHSITHS U OIIPEICIICHHUSI.

3 MerTo/p1 6€3yCI0BHOI 6 2 6 10 | PacuerHo-Tpaduueckas pabora
MUHHMHU3AIHA QYHKIUU (PT'P) Nel
MHOTHX ITEPEMEHHBIX. TectupoBanue

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

5 HucrneHHble METOIBI 6 2 6 10 | PacuerHo-Tpadmueckas paboTa
peuIeHUsT HENMMHEWHOT O No2
POrpPaMMHUPOBAHHUSI.

6 Mertoasb! pemeHus 6 4 8 10 Yyactue B JUCKyCCUHM Ha
JUCKPETHBIX 33724 MPAKTHYECKOM 3aHITHA
ONTHMHU3AIINH.

7 OnruMusanus B 6 2 10 Yuactne B  JOUCKYCCHH Ha
0ECKOHEYHOMEPHBIX MPAKTHYECKOM 3aHITHU
MIPOCTPAHCTBAX.

8 Matpowubl B TUCKPETHOH | 6 4 10 TectupoBanme
ONTHMH3AITUH.

9 Kypcosas pabota 6 2 70 | Ouenka KypcoBoi paOOTEHI

10 | Dk3ameH 6 18 DK3aMeH 110 OmIeTaM
Hroro 24 32 20 140




3. Conep:kaHue QU CHUTIINHbBI

TEMA 1. CHCTEMHBIY AHAJIN3, PA3BUTUE CUCTEMHBIX ITPEICTABJIEHUI
OmpenenieHdss M OCHOBBI CHCTEMHOI'O aHaliW3a, MECTO €ro B psdy HampaBJICHUMH,
o0ecreunBarOIUX yNpaBICHHE CIOKHBIMH CHCTEMaMH: TEOpUS NPHUHITHUS  PEIICHUH,
HCCIICIOBAHUE OIEPALUH, TEOPHUS CUCTEM, TEOPHUS UTP, CUCTEMOTEXHUKA, CUCTEMbI MacCOBOIO
o0ciyKuBaHusl, MOJEIUPOBaHUs cucTeM. [Ipumepsl 1 MecTO 3a1a4 ONTUMHU3AIMU B IPUKIAIHBIX
3a/la4ax B PaACHPEACIICHHM pPEeCypCcoB, JIOTUCTMKA U T.L; 3HAaKOMCTBO C METOAOM
MIOCJIEIOBATEIbHBIX PEATOUYTEHUN.

OcCHOBHBIE TTOHITHS CHCTEMHOTO aHAJIM3a: JIEMEHTHI CHCTEMBI CBSI3H, OOpaTHas CBS3b, CHCTEMA,
OoJbIIas cucTemMa, Uepapxusi B CUCTEMax, JIEKOMIIO3UIUS CUCTEMbI, MATPOUIHBIE CTPYKTYPHI.
[TonsTHE CHOKHOCTH cUCTEMBI 110 KOJIMOTOpOBYy.

ITocTpoeHne kiacca 3KCTpeMaJIbHBIX 337a4 B CUCTEMHOM aHAJIU3€, AOIYCKAOUIUX MATPOUIHBIN
MOJXO/1 U Pa3pEIIMMbIX METOJIOM IMOCIIEI0BATEIbHBIX MPEAMOYTECHHIM.

Hcropust CTAaHOBIIEHUS M Pa3BUTHUSI CHCTEMHOI'O aHAIN3A.

TEMA 2. MATEMATHYECKHUE METO/bI OIITUMHU3ALIUNU: UCXO/IHBbIE
HOHATHUSA U ONPEIAEJIEHUA

OcHOBHBIE CBEIEHUS U3 TEOPUM MHOXKECTB, TrpadoB, MaTPOUIHBIX CTPYKTyp H 3a7ad
LEJIOYMCIEHHON ONTUMH3ALINH.

KoMmOuHatopHble OCHOBBI CHCTEMHOTO aHajdu3a W METOJIOB ONTHMHU3AIMU: COYETaHUS,
MIEPECTAHOBKH, YIIOPSAIOYEHHOCTD, Pa3MELIEHHUS, PACIIPEICTICHHUS.

bunom HproTOHA ¥ OCHOBHBIE CIIEICTBUSL, BBITEKAIOLIUE U3 HETO.

MeTto1 peKyppEeHTHBIX COOTHOIICHUH, MeToT ¥ uncia PuboHayyw.

3amaya obecrieueHUs HAACKHOCTH CHUCTEMBI 3aIIUTHl MH(POPMAIMH METOAOM ONTHUMAlIbHOTO
pe3epBUPOBAHMS OTKA3aBIIIKX JJIEMEHTOB. 3a/1aua 3aluThl HHHOPMAITUHU B CIIOKHOM CUCTEME.
[leneBast GyHKIMS B ONTUMU3AIMOHHOW 3a/lade C YCIOXHEHHBIM COCTABOM pacIpeieNeHus

pecypcoB.

TEMA 3. METO/IbI BE3YCJOBHOM OIITUMHA3AIIMA ®YHKIIUIA MHOT' UX
INEPEMEHHBIX

[TocTpoenue kinacca 31eMEHTapHBIX 33]a4, JOMYCKAOIUX MAaTPOUAHBIN MOJIX0/ U pa3pelnMbIX
METOJIOM I1OCJIE0OBATEIbHBIX IPEATOYTEHUH.

[Tpumep npakTHueckoil 3a1a4u 0€3yCI0BHON MUHUMH3ALUHU (METO/I HAMMEHBIINX KBAPAaTOB).
Beimykibsle MHOXECTBa M BBINTYKJIble (YHKIMHU: CBOMCTBAa BBIMYKIBIX (DYHKIMHA, BBITYKJIbIE
kBajgpaTtHble (QyHKUuU. Ilpsmble MeToapl 0€3yCIOBHOM MHHUMHU3ALMU: MUHUMU3ALUA 110
NPaBUIBHOMY CHMIIJIEKCY, MOMCK TOYKH MHMHHMYMa IO J1e(OpMHUPYEMOMY CHMIUIEKCY, METO]
UKINYECKOr0 MMOKOOPJMHATHOTO Clajia, anropuTM Xyka-J[»aBuca, METOJl CIy4yailHOro noucka,
METOJI COMNpPSUKEHHBIX HampaBieHuil. MeToasl 0e3yCllOBHOM MHHHMMHU3ALMM Ha OCHOBE
MPOU3BOJHON (DYHKIMU: METOJ TIPaJUEHTHOrO CIHaja, METOJl HAaWCKOPEWIIero crmajaa, MeToJ
HproTOHA, KBa3MHBIOTOHOBCKUE METO/BI.

3amaya «oOecrieyeHHe HAJAEKHOCTH 3a CUET ONTHMAJIBHOTO PE3EePBUPOBAHUS OTKA3aBIIMX
AIIEMEHTOBY. 3ajaya «3aluTa HHPOPMALIUU B CUCTEME).

TEMA 4. YUCJIEHHBIE METO/IbI PEIIIEHU S 3AJIAY JIMHEWMHOI' O
NPOI'PAMMMUPOBAHUSA

JluneliHoe mnporpaMMupoBaHuE. 3aJaud HEJIMHEHMHOro MpOrpaMMHUPOBAHUsS, CBOJUMBIE K
[EJIOYMCIICHHOMY TIPOTPaMMHPOBAHUIO C HEJTWHEWHOW I1e7eBOM (yHKIMEH K JIMHEHHOMY
MpPOrpaMMHUPOBAHUIO:  3a7aud  APOOHO-IMHEWHOTO  MPOTPaAaMMHUPOBAHUS,  KBaJApaTUYHOE
IpOrpaMMHUpPOBaHUE.

TEMA 5. YACJIEHHBIE METO/IbI PEIIIEHUA 3AJTAY HEJIMHEWMHOT O



ITPOI'PAMMMPOBAHUA

Meroasl BO3MOXKHBIX HAIPAaBICHUM: CiIy4all JIMHEHHBIX W HEJIWHEHWHBIX OIPAaHUYCHMM.
I'pagvieHTHBIE METOABI: METOX IPOEKIMH, METOJ YCIOBHOIO TIpaaueHTa. Meronabl
MIOCJIEIOBATEIbHOM 0€3yCI0BHOM ONTUMU3AINH, METOABI ITPAGHBIX U OAPHEPHBIX (PYHKITUIA.

TEMA 6. METOAbI PEHIEHUS IUCKPETHBIX 3AJIAY OITUMHU3ALIUNA
[TocraHoBKa ONTUMU3AIMOHHOW 3aJaud MPOEKTUPOBAHMS HCKYCCTBEHHOW HEHMPOHHOW CETH.
[leneBast GpyHKIMS B ONTUMHU3AMMOHHOW 3a7a4e C YCIOXKHEHHBIM COCTaBOM DPACIPEACISEMOTO
pecypca.

[Ipumepsl MaTeMaTHYECKUX MOJEICH TUCKPETHBIX 3ajad ONTUMHU3AUU. MeToJ OTCeueHHs.
Metonsl BeTBel M TrpaHul. JIuCKpeTHOE IWHAMUYECKOE MPOrpaMMHUpPOBaHUE: MOCTAaHOBKA
MHOTOLIArOBOM 33/1a4d ONTUMU3ALMH, IPUHIIUII ONTUMATBHOCTH, MeTO bemimana.

TEMA 7. OITUMU3AIINA B BECKOHEYHOMEPHBIX ITPOCTPAHCTBAX
banaxoBel ¥  ruib0epTOBBI  MPOCTPAHCTBA  (YHKUMH: JIMHEHHblE  (QyHKIMOHAJIbHBIE
IPOCTPAHCTBA, HOPMUPOBAHHBIE M MaTEeMaTHYECKHE MPOCTPAHCTBA, 0AHAXOBBI U THIIHOEPTOBHI
npoctpaHcTBa. OCHOBHBIE CBEJICHUS O (DyHKIMOHANaX B 0AaHAXOBBIX MPOCTPAHCTBAX, BBIMYKJIbIE
¢ynkunonansl. HeoOxomumple M JOCTaTOYHOE YCIOBHS MHUHUMYyMa (YHKIIMOHAJA: 3aqada
MUHMMH3ALUU B 0aHaxOBOM IIPOCTPAHCTBE. YCJIOBUE MHUHUMYMa Ju(depeHuupyemMoro
¢ynkumonana.  Teopema  Kyna-Takkepa.  IlpuOmikeHHBIE — METOIBI  MUHHMH3ALUU
(YHKLMOHAJIOB NPH HAJMYUU OTPAHUYEHUM: METOJ MPOEKUUH TpajueHTa, METOA ITpadHBIX
(YHKIIMOHAJIOB, METOJ YCIOBHOIO rpajJueHTa. MeTox TIpaJueHTHOIO CHajaa, METoJ
HAUCKOPENIIETO CIaja, METOJL CONPSHKEHHOIO IPaJUeHTA.

TEMA 8. MATPOU/IbI B JUCKPETHOM ONITUMMU3ALIUU

Bonpocsk! cymiecTBoBaHUSI JIOKAIBHOTO MHHHMYMa, METOJ W aJTOPUTM IOCIIEeIOBATEIbHBIX
MPEAIIOYTEHNN.

MHorokputepuanbHasi 3ajada ONTUMHU3aLUU: MeToj aHanu3a uepapxuil (meron T.JI.Caatwm),

TCOPCTUKO-AHAJIMTUICCKUEC NPCAIIOCHIIIKHY, CYIITHOCTh METOAA, AJITOPUTM €TO pCain3alluu.

4. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Ne Buasbl yueOHbIX
HaumenoBanme pasgesna . Oo0pa3oBaTeJIbHbIE TEXHOJIOTHHA
n/n 3aHATHH
1 |2 3 4
1 |(CuctemHsblit aHanms, Jlexuus Jlexuus-pusyanuzanysi ¢ IpUMEHEHUEM
Pa3BUTHE CUCTEMHBIX ClaiA-mpoeKTopa
MPEACTABICHUN.
[IpakTiuaeckoe 3ansTre  |PemeHne THIOBBIX 3aa4 IS 3aKPEIUICHUS
1 GOPMHUPOBAHUS 3HAHHI, YMEHUH,
HaBBIKOB
CamocTosTenbHas KoncynsTipoBaHue 1 IpoBepKa JOMAITHUX
pabora 3aJIaHUI MOCPECTBOM JIEKTPOHHON MOYTHI
2 |Maremarunueckue Metoabl  |Jlexmus [IpobnemHuas nexuust
ONTHMH3AIINH, HCXOTHBIE
TIOHSATHS U OTPEJIEIECHNS. [IpakTiueckoe 3ansTre |PemeHre THIOBBIX 3aa4 IS 3aKPEIUICHUS
u ¢popmuposanust 3YH
CamocTosTenbHas KoncynsTHpoBaHue 1 IpoBepKa JOMAITHUX
pabota 3aJIaHUi MOCPECTBOM DJIEKTPOHHON MOYTHI
3 |MeTtozpl 6€3yCIOBHOM Jlexmus [IpoGnemHuas nekius
MUHUMU3AIUNA GYHKIUU
MHOTHUX EPEMEHHBIX. IIpakTnueckoe 3anstre | PemeHune THIOBBIX 3aa4 IS 3aKPEIUICHUS




1 GOpMHUPOBAHUS 3HAHHI, YMEHUH,
HaBBIKOB

CamocTosTenpHas KoncynpTupoBanue u mpoBepKa JOMAaIIHUX
pabora 3aJ]laHUH MOCPEICTBOM 3JIEKTPOHHOMN MOYTHI
4 |YuciaeHHBIE METOIBI Jlekmusa Jlexuus-Bu3yanusanus ¢ IPUMEHEHUEM

MIPOrpaMMHUPOBAHUSL.

peuicHu: 3aaa4 JIMHEHHOTO

IIpakTruueckoe 3aHATHE

CIalI-TpoeKTOpa

Pemenne THIOBBIX 33724 JJ1s 3aKPEIUICHUS
1 GOpMUPOBAHUS 3HAHHH, YMEHUH,
HAaBBIKOB

CamocTosTenpHast KoncynsTipoBaHue 1 IpoBepKa JOMAITHAX
pabora 3aJJaHUH MOCPEJCTBOM 3JIEKTPOHHOMN MOYTHI
5 |YucneHHble METOIBI Jleknusa Jlexuus-Bu3yanuzanus ¢ IPUMEHEHUEM

pELIECHNS] HETUHEHHOTO
MPOrpaMMUPOBAHHUSL.

[Ipaktuueckoe 3ansTHe

CIalI-IpoeKTopa

Pemienue TUIOBBIX 3a1a4 IS 3aKPeTICHUS
1 GOpMUPOBAHUS 3HAHHH, YMEHUH,
HaBbIKOB

CamocTosTenpHas KoHcynbTupoBaHue B IPOBEPKa TOMAITHUX
pabota 3aJIaHU# MOCPEJCTBOM JICKTPOHHON MOYTHI
6 |MeTozp! perieHus Jlexmus [IpoGnemHuas nekius

JMUCKPETHBIX 33734
OITUMH3ALINH.

[Ipaktuueckoe 3ansTue

Pemenne THIOBBIX 3aa4 U1 3aKPEIUICHUS
U QOpMUPOBaHUS 3HAHUH, YMEHUH,
HAaBBIKOB

CaMocTosTenbHas KoHncynsTHpoBaH#e 1 IpoBepKa JOMAITHIX
pabora 3/IaHAI TTOCPEICTBOM DJICKTPOHHOU MOYTHI
7 |OnTuMuzanys B Jlexmusa [IpoGnemHuas nekius

0EeCKOHEYHOMEPHBIX
MIPOCTPAHCTBAX.

HpaKTquCKOC 3aHATHC

Pewrenne TUIIOBBIX 33724 JUIsl 3aKPEIUVICHUS
1 QOpMHUPOBaHUS 3HAHUH, YMEHUH,
HaBBIKOB

CamocTosTelpHas KoHcynbTupoBaHue 1 IPOBEPKa TOMAITHUX
pabota 3aJIaHUM MOCPEJCTBOM JICKTPOHHOM MOYTHI
8 |Matpouisl B TUCKPETHOM Jlextusg [IpoGnemHuas nekius

OIITUMHU3AIIUH.

HpaKTquCKOC 3aHATHC

CamocrosTepHast
paborta

Pewrenre TUIIOBBIX 3a7a4 JUIsl 3aKPEIUVICHUS
U QOpMHUPOBaHUS 3HAHUH, YMEHUH,
HAaBBIKOB

KoncynpTHpoBaHUe 1 IpOBEPKA JOMAITHUX
3JIaHAI TTOCPEICTBOM JICKTPOHHON IMOYTHI

5. OueHKa MJIaHNPYeMbIX pe3yJIbTATOB 00y4eHHs

5.1. Cucrema orieHUBaHUA

®opMa KOHTPOJISI Makc. KOJIH4eCcTBO 0ANJI0B

3a ogny Bcero

padoty
Texkyniuii KOHTPOJIb:
— pacuetno-rpaduueckue pa6orsl (PI'P) NeNe 1,2 (Temsr 3,5) 15 6amnos 30 6amnos
— TecTUpoBanue (Tema 8) 30 6ayioB 30 6amioB
[IpoMexyTouHas arTecTanys 40 6ayioB




(9K3aMeH 1o OuseTam)

HToro 3a cemecTp (IUCUUIINHY)

DK3aMeH

100 GaytoB

[TomyyeHHBI COBOKYNHBIA pe3yJbTaT KOHBEPTUPYETCS B TPAAUIMOHHYIO IIKAlTy OLEHOK U B
HIKaTy OICHOK EBpomeiickoil cucteMbl TepeHoca W HakoruieHus: kpeautoB (European Credit
Transfer System; ganee — ECTS) B cOOTBETCTBHH € TabJIUIIEH:

100-0amnbHas mKaja TpaaunroHHas mKaza IIkama ECTS
95 -100 A
8394 OTJIIHYIHO B
68 — 82 XOpOIIO 3a4TCHO C
56 - 67 D
5055 YAOBJICTBOPUTEIBHO E
20 — 49 HEYIOBJICTBOPUTEIIEHO HE 3a4TEHO FX
0-19 F

5.2.Kputepun BbICTaBICHHSI OLEHKU MO JUCIHUILIUHE

Banany/
IMIkana ECTS

Onenka no
JUCIUIINHE

KpuTepml OLICHKHU PE3yJbTaToB Oﬁy'leHI/lﬂ Mo JMCHUIIJINHE

100-83/
AB

«OTJIIMYHO»

BricTaBisiercs: oOyuaromemycsi, €CiIM OH TIIyOOKO U IPOYHO
YCBOWJ TEOPETHUUECKUI U MPAKTUYECKUA MaTeprall, MOKET
IIPOJIEMOHCTPHUPOBATH 3TO HA 3aHATHUAX U B XO/€
IIPOMEKYTOYHOH aTTECTaLlUU.

OO0y4Jaromuiics KCYEPIIBIBAIOIIE U IOTHYECKH CTPOIHO U3TaraeT
yueOHBII MaTepHa, yMeeT YBSI3bIBaTh TEOPHIO C MMPAKTHKOM,
CTpaBIISICTCS C pelIeHHEM 3a/1a4 MPOoecCHOHATLHON
HaIPABIEHHOCTH BBICOKOT'O YPOBHS CIIOKHOCTH, IPABUIIBHO
00OCHOBBIBAET NPUHSTHIE PEIICHUSL.

CB000THO OpHEHTUpYETCS B yueOHOH U PO ecCHOHATEHON
JUTEpaType.

OneHka 0 AUCLMIUIMHE BBICTABISIFOTCS 00YYarOIEeMyCs C
YYETOM PE3yIbTATOB TEKYILIEH U MPOMEKYTOUHOU aTTeCcTalUu.
Kommerennuu, 3akperiéHHbIe 3a TUCIUTLTHHOM,
c(hopMHPOBaHBI HA YPOBHE — «BBICOKHIN».

82-68/

«XOpOIIO»

BricTaBnsercst o0yuaromneMycsi, €Il OH 3HaeT TEOPETUIECKHUHA 1
NPaKTHYECKUH MaTepuall, F(PAMOTHO U 110 CYLIECTBY M3JIaracT
€ro Ha 3aHATHUSX U B XOJ€ NPOMEXKYTOUHON aTTeCTalluU, HE
JIOMyCKasi CYyIIECTBEHHBIX HETOUHOCTEM.

OOyuaronuiicst MpaBUIBHO MIPUMEHSET TEOPETHUECKHE
MOJIOKEHUS MPU PENICHUU TPAKTUUECKUX 3a]1a4
npo(ecCHoHaIbHON HAMPaBICHHOCTH PA3HOTO YPOBHS
CIIO)KHOCTH, BJIa/IeeT HEOOXOUMBIMH JJISl 3TOTO HaBBIKAMU H
npuémMamu.

JlocTaTouyHO XOpOLIO OPUEHTHUPYETCSA B YIEOHOH 1
npodeccuoHaNbHON IUTepaType.

OrneHka Mo AUCHUIUIHHE BBICTABISIIOTCS 00yJaromemMycs ¢
YYETOM PE3yIbTATOB TEKYILIEH U MPOMEKYTOUHOU aTTeCcTaIUu.
Komnerenuuu, 3akpemniéHHble 3a AUCIUILTUHOM,
chOpMHPOBaHbBI HA YPOBHE — «XOPOIIHIAY.

67-50/
D,E

«YAOBJICTBOPUTECIIbH

o»

BricTaBnsercs o0yuaromeMycsi, eciu OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETHUYECKHIA U MPAKTUIECKUI MaTepua, JOMyCKaeT
OTJeNbHbIE OIIMOKH NP €ro M3JI0KEHUH Ha 3aHATHAX U B XOJIE
MIPOMEXKYTOUYHOH aTTeCTallUU.

OOyyaromuiics UCIIBITHIBACT ONPEeTIEHHBIC 3aTPy/JHEHHS B
MPUMEHEHUH TEOPETUIECKUX MOJI0KEHUH MPU PELICHUH
MPaKTHYECKUX 3a/1a4d MPOeCCHOHANBHOIN HApaBICHHOCTH
CTaH/IAPTHOTO YPOBHS CIOKHOCTH, BJIAJICET HEOOXOIMMBIMH IS




Banasl/ Ounenka mo Kpurepun oneHkn pe3ybTaTOB 00y4eHHS 110 AUCIUIIIAHE
Hlkana ECTS | nucuuniiune
3TOro 0a30BBIMHM HaBBIKAMH U IPUEMAMU.
JeMoHCTpUpYET JOCTaTOYHBIH YPOBEHb 3HAHUS YUEOHOM
JUTEPATYPHI 110 AUCLUILIMHE.
Or1eHKa 10 AUCLMITIMHE BBICTABIIIFOTCS 00YYaroIeMycs ¢
y4€TOM pe3yJIbTaTOB TEKYILIEH 1 IPOMEKYTOUHON aTTECTALIH.
Komnerenuuu, 3akpennéHHble 3a TUCIUILINHOMN,
chopMHUPOBaHbI HA YPOBHE — «ITOCTATOYHBIIY.
49-0/ «HeymoBieTBOpHuTeN | BrIcTaBmsercs o0ydaromeMycs, eciu OH He 3HaeT Ha 6a30BOM
F,FX BHO» YPOBHE TEOPETUUECKUN U PAKTUYECKUI MaTepra, JOIMyCKaeT
rpyOble OIIMOKY MPH €T0 U3I0KEHUH HA 3aHATUSX U B X0
IIPOMEKYTOYHOM aTTeCTallu.
OOyuaromuics UCIIBITHIBACT CEPhEIHBIE 3aTPYAHEHHS B
MPUMEHEHUH TEOPETUIECKUX MOJI0KEHUH MPU PEHICHUH
MPAKTUYECKUX 3a7a4 MPOo(eCcCHOHANBHON HANPaBICHHOCTH
CTaHIAPTHOI'O YPOBHS CIIOKHOCTH, HE BiIajeeT HEOOXOANMBIMU
JUISL 3TOTO HAaBBIKAMH U TIpUEMaMH.
HemoncTpupyeT (pparMeHTapHble 3HaHUS Y4eOHOH JNHUTepaTypsl
0 JUCLUIITHHE.
O1eHka N0 AUCIMITUIMHE BBICTABIISIOTCS 00yYalomeMycs ¢
YYETOM PE3yIbTAaTOB TEKYILEH U MPOMEKYTOUHOU aTTeCTalUK.
Komnerenunu Ha ypoBHE «10CTATOUYHBINY, 3aKPETIIEHHBIC 32
JUCLIUIUIMHON, He chOPMHUPOBAHBIL.
IlIkana ouenusanusn Kypcoeoit padomul
Makc. KoJIn4ecTBO
Kputepuu onieHuBaHus
0auioB
IosHOTA CHOPMUPOBAHHOCTH KOMIICTCHIIUN 5
CoOTBETCTBHE COJICPKAHISI TEME U IIJIaHy PabOThI 10
[losmmHOTA M rTyOMHA PACKPBITHS OCHOBHBIX IMOHSITHH ITPOOJIEMBI 40
HoctarouHocTs (HaKTOB, MO3BOJSIOIIMX HPOMIUTIOCTPUPOBATE AKTYaJlIbHOCTD 5
M30paHHOM MPOOJIEMBbI, CIIOCOOBI €€ PEIICHMSI
JlocTaTouHOCTh HCIOIB30BAHKST HMCTOYHUKOB, OTEUECTBEHHOM M 3apyOeKHOM )
JIUTEPATYpPHl 110 pacCMaTPUBAEMbIM BOIIPOCaM
CucrteMaT3anys 1 CTPYKTYPUPOBaHHE MaTepuaa 10
O0001IeHNE U COTIOCTABICHUE PA3IMUHBIX TOYEK 3PEHUS M0 PacCMaTPUBAEMOMY )
BOIIPOCY
Hanuune 1 4eTKOCTh BBIBOJIOB, PE3IOME 10
Odopmienne 10
HToro 100

OO6ume TpeOoBaHMA K COAEPKAHUIO U O(OPMIIEHHIO KYpPCOBBIX pabOT cofepikarcs B
«MeToaruecKuXx pEeKOMEHJAIUsIX I0 TIOATOTOBKE H  O(QOPMIICHHIO KYypCOBOM paboThI»
(opunmaneherii caitt kapenpsr ®IIM MUHTE PITY).

5.3. OneHouHbIe cpenicTBa (MaTepuabl) ISl TEKYIIETO KOHTPOJIS YCIIEBaEMOCTH,
MIPOMEKYTOUHOM aTTecTaIli 00YJaroIIMXCs 0 JUCIUILTHHE

Texkymmii KOHTPOJIb

Ilpumepnuie onpocwvl/3a0anus 011 mecmupoeanus




1. Yto obmero B ONpeAeICHUH BBITYKIOTO MHOKECTBA M BBIMYKJIONW (DYHKITHH?

a) Hudero, 310 aGCOIOTHO pa3Hble MATEMaTUYECKUE MTOHATHSI.

0) OTO /1BE CTOPOHBI OJTHOTO U TOTO K€ MOHSTHSL.

B) OO1miee — 370 JnHEelHas opMa ¢ €€ TeOMETPHUIECKUM 00pa30M — OTPE3KOM.

2. JIunetinas QyHKIUS SBIISETCS U BBITYKJIOH U BOTHYTON OJTHOBPEMEHHO. A BOT B CTPOTOM JIH
3TO CMBbICIE?

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

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

B) OTHOBPEMEHHO HE B CTPOTOM.

3. CpaBeaIMBO JIU YTBEPKIEHHUE: BBITYKIOCTh U BOTHYTOCTh OMPEACIISAIOTCS TOIBKO

OTHOCHUTEIIBHO BBIITYKIJIBIX MHOXKCCTB M c En ?

a) OHO J0KHO

0) YTBepKIaeHUE JIMIICHO CMBICTIA.

B) Jla, ucTuHHO.

4. MO>XHO JI1 OTIPEIeNIUTh BBIYKIIO€ MHOKECTBO B TepMUHaX AU(depeHInaIbHOTo
WCUYUCIICHUS?

a) Henp3si.

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

B) MOXHO, ¥ 3TO YK€ CIIeIaHo.

5. BO3MOXHO JI1 BBECTH OIIPEJICIICHUE BHITYKIOCTH (PYHKIIMU Ha OCHOBE MaTPHI] M UX
JIETePMUHAHTOB?

a) Henp3s.

0) /la, BO3MOXHO.

B) Bonpoc nuiien cmeicna.

6. DKBUBAJICHTHBI JIM CIIEAYIOIINE YCA0BHUS BhimykiocTd GyHkimu f(X) Ha En:

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

a) Jla, aGcomoTHO.

0) [la, npu TOMOTHUTENBEHBIX YCIOBHSIX.

B) Her.

7. DKBUBAJICHTHO JiK ycioBue BoIMyKiIocTd QyHKImU F(X)[x==(V f(X+As),S), KoTOpas MOHOTOHHO
BO3pacraeT no A€ E, nmpu mo0bIx GUKCHpOBaHHBIX X U S, ycinoBusaM 1) u 2) u3 Bornpoca 6 (31ech

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

0) Her.

B) [la, Ipu OnpeIeNieHHBIX YCIOBHUSX.

8. JlonmycTrMO Jin OTpe/ieieHUe BRITYKIOCTH ABakbl quddepenimpyemoit dynkuuu f(X) gepes
2

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

a) Her, 6e30roBopoyHoO.
6) [a, SKBUBaJIEHTHO.
B) HeoOX0oauMBbI TOTIOJIHUTENIbHBIC TaHHBIC O cBolicTBaX (yHKImu f(X) ne(dL).

9. MOHO JIK yTBEPIKAaTh, 4TO st BeIyKIIoi ¢yuknuu f(X) € c’, Vxe E, co cBoeii marpureit

Tecce H(X) = 0% f(x)0x* nomxHO GbITh BEIMONTHEHO ycnoBre AX H (X)AX>0?
a) Jla, Bcerna.

6) Her, xateropuuecku.

B) ['eccuan 31ech HE TIpH yeM.

10. SBnsieTcs M BBIMYKIIBIM TYCTOE MHOXECTBO?
a) Her.



0) [a, mo onpenenenuro.

B) Borpoc He KoppeKTeH.

11. SIBnsieTcst 11 BBITYKJIBIM MHOKECTBO, COCTOSAILIEE U3 OJHON TOUKH?

a) Jla, mo omnpezenenuio.

0) Her, aGcomoTHO.

B) Bonpoc nuiien cmeicia.

12. SIBnsieTcst U BBITYKIIBIM MHOKECTBO TOUEK, COCTABIIAIONIEE OTPE30K, BHITYKIIBIM?

a) Her.

0) [a, eciu UCKIIIOUUTH KOHIIEBBIE OTPE3KH.

B) /la, OHO ¥ BBHIMYKJIO€ M BOTHYTOE€ OJJHOBPEMEHHO.

13. SIBnsieTcst I BBIMYKIIBIM MHOKECTBO TOUYEK MEePECeUCHUs IBYX BBIMYKIIBIX MHOKECTB?

a) Jla.

0) Her.

B) OHO CTaHOBHTCS BBIMYKIIBIM H BOTHYTBIM OJTHOBPEMEHHO.

14. Kak npoBeputh BhIMYKI0CTh GyHKIHIO f(X) Ha MHOXKecTBe M=E4,
f(X)=x"+X +X +x; —10x, —10?

a) Tonwpko yepes ['eccuan.

0) MoxHo u nuddepeHansHbIM criocoboM (uepe3 Matpuily 'ecce) u HeauddepeHnaTbHbIM.

B) HemuddepennnanbHpIM HUKAK HENb3sL.

15. Kak ugentuduunpoBars (MpUBECTH K KAHOHUYECKOMY BHU1Y) KBAAPATUYHYIO POpMY

f(X)=X1%2?

a) Hukak, mockosibKy 3a Hel He CTOUT HHUKakas (opma.

0) JIuneitHpIM IpeoOpazoBaHueM Y1=X1+X2, Y2=X1-X2.

B) OpTOroHaILHBIM NpeobpasoBaHueM Y=XHX.

16. CripaBeiIuBO JIM YTBEPKACHHE: 00 YCIOBUAX 1-T0O U 2-TO MOPSIAKOB MOKHO TOBOPUTH TIPHU

OTCYTCTBUM OTPaHUYCHUN HA TIEPEMEHHBIE, IO KOTOPHIM OCYIIECTBISETCS ONTUMHU3AIINS

muddepeHIMaTbHBIM METOI0M?

a) [la, TonpKo Tak.

0) Her.

B) [locTaHOBKa Bompoca He MPUHATA B TEOPUU HETUHEIHHON ONITUMU3AIINH.
17.MOXHO 71 CYATATh 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 nopska), rie Vf(X) - rpaguent dynkmmn f (x*), H(X*) -

matpuna ['ecce s X = X*?

a) [la, 370 1 ecTh HEOOXOAUMBIE YCIOBHSL.

6) OHM 1 HEOOXOIUMBI U JJOCTATOUYHBIE OJTHOBPEMEHHO.

B) OHM 1OCTaTOYHBIE.

18. SIBisitoTCS JIM TOCTATOYHBIMH yCJIOBUsIME MIN f(X) mpu 0TCYTCTBUM OrpaHUYCHUN
cienyromue yciuoBus (0003HadeHUsT — cM. Borpoc 17)?

Vi (x*)=0 )
AX'H(X*)Ax >0
a) Jla.

0) Her.

B) Her, Tak kak rpagueHT paseH 0.

19. MoHO 11 cunTaTth METOA MHOKHTENEHN JIarpaHka OCHOBHBIM METOJIOM PEIICHUS
IKCTPEMAIIBHBIX 3a7a4?

a) [la, ecy TOMOTHUTENBHO MPUHATH YCIOBUS: UMEETCS B BUAY JIOKAJIBHBIA SKCTPEMYM U
(GyHKIMH orpaHUYeHU# §(X) YIOBIETBOPSIOT YCIOBHIO SIKOOH (T. €. B TOUKE X*- CTallMOHAPHOU
TOYKE pPaHI MaTpUIlbl SIKOOU COBMAJAET C YUCIOM CTPOK MATPHIIBI YACTHBIX MPOU3BOIHBIX OT
(GYHKUUN OrpaHUYEHUI)



W
dx, dx n

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

0) [la, yClI0BHO yHUBEPCAIbHBIM, TaK KaK HE yUUTBHIBAETCS OTPaHUYEHUS B 3a]1aUe.

B) Her, 3TO 0/1MH U3 MHO>KECTBA METOJIOB.

20. KakoB rene3uc MuoxuTeneut Jlarpanxa?

a) OHU BO3HUKAIOT MPH YIIpaBieHUU UG HEepeHIInaIoM «3aBUCUMBIX) TEPEMEHHBIX (€ro Ha/l0
00paTUTh B HYJb, UTO BO3MOXKHO 3a CU€T OOHYJIEHHS 3TUX MHOXuUTeNel). [Ipu aTom ocTarorcs
TOJIbKO I depeHIInabl «He3aBUCUMBIX) MTEPEMEHHbIX.

0) OTO BBEJICHO aKCUOMATHYECKHU.

B) OHM MOSBUIINCH B MPOIIECCE TOUCKA MHOXKECTBA «IIPETEHICHTOB» Ha PEIICHUE 33aa4n
YCJIOBHOM ONTHMU3ALINU.

21. V3BecTHO 71 BaM MPUMEHEHHE ITaBHBIX MUHOPOB OKalMIISIOIIEeH MaTpULlbl SIkoou st
(GYHKIMH B pelIeHUH 3a/1a91 O MOJIOKUTEITHHON/OTPUIIATEIIEHON ONPEIeIIEHHOCTH 3TOH
MaTpUIIbI?

a) He u3BecTHO, Tak KaK yIOMSIHYTBIE 31€Ch TIOHATHS JTUHEHHOW areOpbl HE UMEIOT HUKAKOTO
OTHOUIEHUSI K ONTUMU3ALUH.

0) /la, u3BecTHO M 3TO 3P PEKTUBHBIN anmapar.

B) Her, B 3TOM HeT HEOOXOIMMOCTH, TaK KaK MOKHO HCIIOJIb30BaTh JIPYTe METO/IbI, HAIIpUMeEp,
METO] Ha OCHOBE BTOPBIX Tu(depeHIranos.

22. MOXHO IPUMEHUTH METOJT MHOKUTeNeH Jlarpanika A peleHus: Kakux-1100 Ipyrux
3agayq?

a) Her, aToT MeToA B Kilaccu4ecKo 3a/laue ONTUMH3ALUH PUTOJEH TOJIBKO I TOMCKA
ONTUMAJILHOTO PEILIEHUS.

6) [la, OH MO3BOJSET U3MEPUTH T. H. YyBCTBUTEIBHOCTh ONTUMAILHOI'O 3HAYEHHUSI 11€TIEBOM
(YHKINU K U3MEHEHUIO KOHCTAaHT OTPaHUYEHUH.

B) Jla, OH MO3BOJISIET TaK e pelaTb MHOTOKPUTEpUAIbHbIE ONITUMU3ALMOHHbIE 3aauu.

23. B ueMm coctout riaBHoe otanune Merona Kyna-Takkepa ot Merona MHOkuTenen Jlarpanxka?
a) B Tom, uTo OH Bcerja 1aeT He0OXOAMMBIE U IOCTATOYHbIE YCIOBUS CYIIECTBOBAHUS
DKCTpEMyMa.

6) OH N03BOJIIET YYECTh OIPaHUYEHMSI THUIIA HEPABEHCTB.

B) OTOT METO/] YUUTHIBAET HETMHEHHOCTD 11e/IeBON (DYHKIIMU U YCIIOBUS PETYISAPHOCTHU (YCIOBUS
Cretitepa).

24. B yeM OoTiIM4YMEe MaTeMaTHYECKON TOCTAHOBKHU 33J]a4M LEJI0YUCIEHHOTO JINHEHHOTO
IPOrpaMMHUPOBAHUS OT OOBIYHOM 3a]jauy TMHEWHOTO MPOTrpaMMHUpPOBaHUs?

a) TosbKO TEM, UTO Ha UCKOMBIE TIEPEMEHHBIE JOTIOIHUTEIbHO HAKIIAAbIBAIOTCS OTPaHUYEHUS
LEJIOYNCIEHHOCTH.

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

B) B npunnumne, Huuem.

25. JlomycTuMoO 11 OKpyTJI€HHE IpOOHBIX 3HAUEHUN EPEMEHHBIX J0 IeJIbIX 3HAUYEHU B clTyyae
pEeLIeHNUs HENOYHMCIEHHBIX 3a1a4 METOAOM KIIACCUYECKOI0 (HEMPEPBIBHOTO)
IporpaMMHUpOBaHus?

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

6) [a, nomycTumMo, eciii Ipu OKPYIJIEHUH OTOPACHIBAIOT CPABHUTEIHHO MaJIble 3HAUCHHUS.

B) OLIEHUTHh HEBO3MOXKHO.

26.BepHo 1 yTBEpKAEHUE: CYITHOCTh MeTo1a ['oMOpH, Kak METOa LETOYHCICHHOTO
IPOTPaMMHUPOBAHUS, COCTOUT B TIOCJIE0BATEILHOM MPUOJIMKEHUU K ONTHMAIbHOMY TUIaHY
peleHus 3aaun, KoTopasi IpeBapuTeIbHO Mpeodpa3yercss K KAHOHMYECKOMY BHU]Y, TO €CTh



BMECTO OTPAaHUYECHUN TUIA JIMHEUHBIX HEPABEHCTB BBIIIMCHIBAIOTCS OIPAHUYEHHUS TUITA
pPaBEHCTB.

a) /la, Bce BepHO.

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

B) Jla, BepHO, 0JJHaKO, K KAHOHUYECKOMY BUY HE HaJl0, TAK KaK 3TO MOXKET MPUBECTH K
M3MEHEHUIO TUIIA 33Ja4u.

27. MoxHo 11 metoa ['omopu 1o Mepe npubInKeHHs K ONTUMAIBHOMY LETOYHCICHHOMY
any (Ha Ka)kKI0M [are nNpuoOIMKeHus ) Uil HEKOTOPBIX MIEPEMEHHBI, HE SBIISIOIINXCS
LEJI0YNCIEHHBIMH, BBOJAUTH JIOIIOJIHUTENIbHBIE OTPAaHUYCHUS ?

a) [la, 1 3TO NPUHLMIIUAIBHO BaXHO.

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

B) JlonmonHuTenpHbIC OrpaHMYCHHS HA KKIOM IIare NpUOIMKEeHUs JOJDKHBI ObITh BBEJICHBI HA
BCE [IEPEMEHHBIE 3a]a4H.

28. BepHo 1 yTBEpKACHHUE: B METO Ie ' OMOpH B OTIIMYMN OT OOBIYHOM 33729 JIMHEHHOTO
MIPOrpaMMHUPOBAaHUS ISl LIEIOUMCIICHHOM 33/1a4M UMEET MECTO TOJIbKO KOHEYHOE MHOYXKECTBO
ONOPHBIX U ONTUMAJIbHBIX IJIAHOB, €CJIM PELICHUE CYIIECTBYET?

a) [la, BepHO Mpu YCIOBHUH, €CIIU CUMIUIEKCHBIA METOJ], KOTOPBII MPUMEHSETCS sl PEIICHUS
3a[1auu JIMHEHHOTO MPOrpaMMHUPOBaHUs 0€3 ydeTa eJT0YHCICHHOCTH, 3aIUIIEH OT
3alIMKJIMBAHMUSL.

0) [a, 3T0 Tak Jake B cirydae 3a/1a4 O0JIbIION pa3MEpHOCTH.

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

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

a) [la, HO TONBKO MPU MPOBEPKE MOTYUCHHOTO HEIOYHCICHHOTO PEIICHUS.

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

B) /la, BO3MOKHO, HO TOJIBKO Ha dTare MPOMEKYTOUYHBIX IaroB NPUOIMKEHUS K ONTUMY .

30. CopaBeyIMBO JIM OTHOCUTCS K IPUUMHAM, 110 KOTOPBIM METOJ] BETBEH U IPaHuUIl MOTYyUUIT
HIMPOKOM pacrnpocTpaHeHHe, ero XOPOUIyI0 IPUCIOCOOIEHHOCTh K PEIIEHHUIO 3313 ¢
npuMeHenneM OBM?

a) [a, oaTo Tak.

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

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

31. BepHo 11 yTBepK/I€HHE: B OCHOBE METO[a BETBEU U IPAHMII JISKUT HATIPABJICHHBIN 11epedop
BCEX IIJIAHOB I10 IEPEBY PEIICHUN?

a) Jla, BepHO, 0COOCHHO 11 3a71a4 OOJIBIION Pa3MEPHOCTH.

6) Her, Tak kak BC€ pelraeT BoO BceX CIydasx npsiMoi nepedop.

B) Hert, mockonbky MeTos ocHOBaH Ha Omyknanusx tuna (0;1) mo nepeBy pelieHui.

32. Kakne u3 Tpex npaBui BBIYEPKUBAHMS BETBEH CYILIECTBEHHO 3HAYUMBI?

[Tpasuiio 1. Ecnu npucBoeHue nepeMeHHOH Xi+1 3HaU€HUS | MPUBOIUT K HAPYIIEHUIO XOTS Obl
OJIHOTO M3 JINHEHHBIX OTPAaHUYEHUH 3a/1a4M, TO BETBb BBIUYEPKUBACTCS.

[IpaBumno 2. Ecnu nBukeHue 10 JAaHHOM BETBU BEAET K MEHBIIIEMY 3HAYEHUIO 1eJIeBON (DYHKITH
(3a1aua Ha MaKCUMYM).

[Tpasuiio 3. Ecnu B npeapiaynux Oy KAaHUSX 110 AepEBY PEIICHUN JaHHAast BETBb yXKe
UCTOJIb30Bajach (MPOHIeHa) B JBYX HAIpaBICHUIX.?

a) Bce Tpu mpaBuiia BaKHBI U 00s3aTEIBHBI.

0) BakHbI TOJIBKO MEPBOE M TPEThE MPaBUIIA.

B) «/IBa HampaBiIeHU» HE TIPU YEM.

33. B ueM CymHOCTb 3a/1a4 F€OMETPUYECKOI0 IPOrpaMMUPOBAHUA?

a) B jxecTkoll npuBsI3Ke METOJIOB X PELICHUS K TEOMETPHUU.

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

| n
£, 06 %) =D o [ [ %
k=1 i=1

B) B ncnons3oBannm cBOMCTBa cenapadenbHOCTH (pa3aeTMMOCTH ) aiTATUBHON (DYHKITUU T1EITH,



Ka)kasi OT/IeJIbHAsL COCTaBJISIONIAs KOTOPOU 3aBUCUT TOJBKO OT OJHOM HCKOMOM MEPEMEHHOMN
(aHaJIOTrMYHBIN BUJA UMEIOT U OTPAHUYECHMUS).

34. B yem cymHocts MHOXecTBa B. [Tapeto?

a) DTO MHOKECTBO TOYEK, COOTBETCTBYIOIIUX Y(P(PEKTUBHBIM PEIICHUSM U YIOBICTBOPSIIOIINX
YCIIOBUSIM OTPAaHUYEHUS, a TaK K€ PYHKLUAM LIETH.

0) [IpoaBuxeHue 110 TOYKaM 3TOr0 MHOYKECTBA IPUBOAUT K OaJlaHCy 3HAUEHUN KOMIIOHEHT
KPUTEPHS.

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

35. U3Becren kputepuit Boimykinoct f(Xi, X2, ... , Xn): 9Ta QYHKIUS BBITYKJIA, €CITA MAaTPUIIA
['ecce (w1n reccuan) — MaTpuIla BTOPBIX YAaCTHBIX IPOU3BOIHBIX:

a  f - fxlxn

f f
G(nxa)= ke - ¥ | ABNSIETCS MOJOXKUTEIBHO MOTYONpPEeeIeHHOM. A Kak

YCTAaHOBUTD TIOJIOKUTEIBHOCTH MoJTyornpenesieHHocTd G(nx a) ?

a) [Ipumenuts kpurepuii [. /1. CunbpBecTpa (Bce onpeneauTenu rIaBHbIX MUHOPOB 3TOM
MaTPHIIBI JIOJDKHBI OBITH 00JbIIe ) MU paBHBI HYJTIO).

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

B) Uepes xapakTepucTUUYecKoe ypaBHEHUE (KOPHU 3TOTO YpaBHEHUS JIOJDKHBI JIEKaTh B IPaBOU
MOJTYTJIOCKOCTH).

36. KakoBa poJib B TEOpUU U B MPAKTUKE BBITYKJIOTO IPOrPaMMUPOBAHUS TEOPEMBI: JTOKATbHBIH
MaKCUMyM (MUHHUMYM) 3a/1a44 BBITYKJIOIO IPOrpaMMUPOBAHUS SIBJISETCS TI100aIbHBIM
MaKCUMyMOM (MMUHUMYMOM)?

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

6) OHa umeer ciefCTBHE: TOUYKA IMOJYYEHHOIO ONITUMYyMa HaXOAUTCS TOJIBKO BHYTPHU
JIOTTYCTUMOM 00JIacTH.

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

37. B ueM COCTOMT CYIIHOCTh METO/Ia PEILIEHUS 3a]Ja4ul HETMHEWHOTO MPOrpaMMHUPOBaHUS Ha
OCHOBe IITpapHbIX QYHKIHIA?

a) B noucke sxcTpemyMma 00001IeHHON (QYHKIIUHU, KOTOpasi yUUThIBAET MaTEMATHUECKYIO
MOCTaHOBKY 3314 U KOHKPETHBIN BUJ GyHKUUU mTpada u 6apeepa. [Ipu 3ToM nMeeT MecTo
Nepexo]l OT 3aJla4M IMOMCKA YCIOBHOIO AKCTPEMyMa UCXO/IHOM MOCTAaHOBKH 3aJa4u K
0e3yCcIOBHOMY SKCTpeMyMy 0000IIeHHON (DYHKITUY.

0) B nmepexoze k mporieccy mocieqoBaTeIbHBIX TPUOIMKEHNH, KOTOPBIN o0ecrieunBaet (1o
Mepe NPUOIIHKEHUS K ONTUMaJIbHOM TOuKe) ocnabiienue eiicTBus 6apbepHOi (QyHKIMH.

B) B rapanTtupoBaHHOM 00€criedeHUH CXOUMOCTH pabouell ocae10BaTeIbHOCTH

38. Kakumu cBoiicTBaMu JOJKHA 00J1a1aTh OapbepHas GyHKIHS?

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

6) Ona J0KHA CITOCOOCTBOBATh yACPKUBAHUIO HAYAJIbHON TOUYKH MTOMCKA ONTUMAJIEHOTO
penieHus 1100 BHYTPH JOIYCTUMON 00JIaCTH, TO €CTh — HEKOTOPBIE OTTAJIKUBAHUE ATON TOUKU
OT TPaHMIIbI JOITyCTUMON 00JIaCTH.

B) OHa o/KHa MPUTATUBATh HaYaJIbHYIO TOUKY ITOMCKa ONTUMYyMa K TpaHHIle JOITyCTUMON
obmnactu, eciii oHa ObLIa BHE 00JIaCTH.

39. Kakas u3 Tpex rpymi MeToJ0B HEJIMHEMHOTO POrPaMMHUPOBAHHUS COCTABIISET ITPYIITY
METO/I0B 00111ero Buaa’?

a) Meton mrpadHbIX GyHKIMA, METO CITYYaiHBIX MCIIBITAHUM, METOJ] PeIICHUS
MHOTOKPUTEPHAIBHBIX 33/1a4.

0) Metozsl pereHus 3a1a4 KBaIJpaTUIHOT0, TEOMETPHUECKOTO B CermapadeIbHOTO



IPOrpPaMMHUPOBAHUS.
B) MeToabl BBIITYKIIOTO IPOrpaMMHUPOBAHUS: BO3MOKHBIX HallpaBJIE€HUN MOMCKA, JINHEHHOU
anmnpoKCUMAallUU TPaHUI] JOIYCTUMOM 00JIacTH.

40. Ha niiockoctu E2 B KauecTBe BBIMYKIIOT0 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 yciioBuUsX MOIXyIPOCTPAHCTBO BOTHYTO.

B) Bonpoc He KoppeKkTeH.

41.Mo>HO 111 yTBEPXK/IATh, YTO BBIITYKJIOCTb U BOTHYTOCTb OIIPEJEISIETCS TOIBKO OTHOCUTENBHO
BBITTYKJIBIX MHOXECTB M < Ep?

a) /la, IMEHHO TaK, MOCKOJIbKY OTIPE/ICIICHNE TIPEIIO0araeT, 4YTO BMECTE C JIFOOBIM X1 U X2
MHO>KECTBY NMPUHAAJIEKAT TOUKH AX1+UX2, A+u=1, 4TO BO3MOXKHO JIMIIIb B TEX CIy4ae, Korjaa
MHOK€CTBO M BBIITYKJIO.

6)Hert 3T0 He Tak, MOCKOJIBKY BOTHYTOCTh 3/I€Ch BOOOIIE HE OMpe/IeIeHa.

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

Meton ®uboHau4H UCIONIB3YETCS B KAYECTBE METO/1a OJHOMEPHOI0 ITOMCKa ONTUMYMa, KOT1a
YHCIIO 3KCIIEpUMEHTOB — unciio N 3apaHee U3BECTHO.

HuTepBa, B KOTOPOM HAXOAMTCA ONTUMYM X - 3T0 T. H. uaTepsai |(N) HeonpeneneHHoCTH
makcuManbHO# unHbI |(N), KOTOpHBI paccMaTprBaeTCs B Ka4eCTBE alpHOPHON MEphI

3¢ (HEKTUBHOCTH ITOMCKA

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

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

a) Het, mockonbKy NOrpeIIHOCTD € 3/1€Ch HE OINpeieNieHa.

6) [la, UMEHHO Tak.

B) Bompoc nuiien cMbicna, Tak Kak He oIpeiesieHa 1eaeBas QyHKITHS.

44. B ycnoBusix Bompoca Ne 42 u onpesiesnieHust MeToj1a 30JI0TOT0 CEUSHUS:

1i—-2)/10)=1@)/1(i+1) =7, rae 7=0,5(1++/5)[ 1,618, MOXKHO ISl CPABHEHHS METOIOB
dubonaudy 1 3010TOTO CedeHHs HCTONMb30BaTh hopmyry Jliokaca f, = (+/5) [(z)'" — (-z) V],

rae (1)) —aauHbI ocie0BaTeIbHBIX HHTEPBAJIOB HEONPEISICHHOCTH MTOUCKa?
a) [la, MOXHO.
0) Her, mockonbky B hopMyJie He yuTeHa TpedyeMasi MOrPeIHOCTh OUCKA.
B) Her, Tak kak MeTO/1 30JI0TOTr0 CEUEHHSI HE MTPUTO/ICH, KOTa YHUCIIO SIKCIIEPUMEHTOB 3apaHee He
3aJ1aHo.
Ilpumepnwtit 6apuanm PI'P Ne 1

1. MoskeT i OBITh BBITYKJIBIM TEpeCceUeHre HEBBITTYKIIBIX MHOXECTB? OTBET 000CHOBATH.

2 Z(X1 - Xz2 ) =0,
2. Onpenenuth A, TP KOTOPOM 3a/laHHBIe B R® 3HadYeHWe MHOXKECTBa

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

4, Hcxons n3 reoMeTpruecKod HMHTEpHpETAlMy 3aJadyd JIMHEHHOTO MPOrpaMMHUPOBAHMS,

yOenuThCs B €€ pa3pemuMOocTy (HAalTH pelIeHne) Wi Hepa3pelImMOCTH:



X, =X, + X3 =X, + X, — X, =6
X, +2X, + X, =4,

X, = X3+ X, —Xg + X, =5
—X; =2,
X% Xg— X, + X —X; =4
a) X, —X, =1, ; 0)
X, =X + X =3
X, 20

(x>0, i=1...,6)
X, = X, + X3 = X, + X; — Xs = min

S. Pemnts 3amady JIMHEMHOrO POrPaMMUPOBAHUS, UCIIONb3YS OIIOPHBIN IUIAH:
X, —2X, — max

-1<x+X% <1
-1<-x +x, <1

X, + X, + X; — max

6. Cumiekc MCTOIOM PCIINTD 3aa1y JIMHEHHOTO IMporpaMMUupOBaHUs:
X, = 2%, + Xy — 2X, + X, —2Xs =12

X + X, + 2%, =4, -
X, = X3 +3X, =X +2%X, =1

—x. =2
% =2 X, —3X, +2X, — X, =1
D% =% ==L, %) X, — X + X =—3
XZZO 4 5 6

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

3X, +2X, + X; = max )
X, = 2X, + 3%, —4X, + X — X, = min

Ilpumepnuwiit éapuanm PI'P Ne 2

*

1. [Ipy naHHBIX OTrpAaHUYEHUAX, HAUTH TOYKY X MUHUMHU3UPYIONIYIO (YHKIIHIO
X, — X, + X, —2X, + X, =10

X, = X3 +3X, —X; =8

X —3X, +2X, =-1

X, — X =—3

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

X, —2X, +3X; —3X, + X, = min

X, +6X, —2X, +4xX, =1

. 2% —3X, —X; +5%, =1

2. Haiitn yriioByto TOUKy MHOTOTPaHHOTO MHO>KECTBA! 0 .

X, =

i=1..,4
3. Eciu Touka X  SIBJISETCS PeIleHHE 3a7a4y BHITYKIOrO MPOrPaMMHPOBAHHMS, TO HAHTH

f (X)=x +x; —3x, —8x, > min;
«~ (1318

CEIIOBYI0 TOUKY Jlarpanxa: ¢, (x) =2X +3X,—6<0 , TOUKa X = 17 ; Tk

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



4, Merogom  mrpadHbIX  (QYHKOMHA ~ HAWTH  pelIeHHE  CICAYIOIIeH  3aaadu:
f(X) =X} +2%; —X, = min;

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

Ilpumepnaa memamuka Kypcoevix paoom

Anroputm JleiikcTpol, @noiina-Yopmronia, Xahdmana.

3agaya ONTUMM3ALKN U KOJBI.

[TpousBonsnye GyHKIMU U 3a1a41 ONITUMHU3ALIHH.

JluHaMuyeckas MoJiesib Ipou3BoACTBa JIeOHThEBA.

3ajlaya MUHUMAaJIbHOTO BPEMEHH: UCTOPUSI U BO3ZMOXKHBIE PEIICHHUS.

[TnanupoBaHue HIKCIIEPUMEHTOB Ha CUMILIIEKCE.

Mertox mrpadHbIX (YyHKIHA: UCTOPUS 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 ontumMu3anuy Ha si3bike Python 3.X ¢ ucronb3oBaHneM MaTeMaTu4ecKoro
naketa SciPy.

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

12. Pemienne onTUMU3aLMOHHON 3a/Jauyl IMHEMHOTO TPOrpaMMHUPOBAHUS.

13. IlpuMeHeHrne CUMITIIEKC-METO/Ia IIPH PEIICHHH YKOHOMHYECKUX 3aj1ad.

14. TlpumeHeHre anropuTMOB ONTUMU3ALUH [T PELICHUs TPOU3BOJICTBEHHOM 3a1auu.

15. PacnipenenutenpHas 3aa4ya ¢ OJHOPOIHBIMH pecypcamMmu

16. Cumnuiekc-MeToA peleHus 3aa4 JIMHEHHOr 0 IpOorpaMMHUpPOBaHUS

17. TaOnu4HBINM CUMIUIEKC-METO U1 pEIICHUS 3a/1a4 JIMHEHHOTO MPOrpaMMHUPOBAHUS.

18. Pemenue 3a1a4 AUCKPETHON ONTUMHU3ALIUH.

19. Pemenue 3aauu 11eTI0YUCICHHOTO TIPOTPAMMHUPOBAHHS.

20. Pemenue TpancnopTHo# 3a1aun MetogoM doress.

21. TpancnopTHas 3aa4a ¢ OrpaHUYCHUSMH MPOITYCKHOH CITOCOOHOCTH.

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

23. OnTUMaIBHBIN pacKpoil MaTepuaa.

24. Jlunamudeckast 3aj1a4a 0 3aMeHe 000pyI0BaHUS.

25. JluHamMuveckas 3a7ada yIpaBJIeHUs 3allacaMu.

26. Perenus 3a1a4i TMHAMUYECKOTO POTPaMMHUPOBAHUS C UCIIOJIb30BAaHUEM MTPOTPAMMHBIX
MaKETOB.

27. BoruncnurenbHble SKCIIEPUMEHTHI ¢ METOJIOM MTOTEHIIUANIOB PEeIIEHHs TPAHCIIOPTHOH 3a/1auH.

©CoNoORWNE

IIpomexxyTouHasi aTTecTanus (3K3aMeH)

Ilpumepnvie KonmponvHble 60RPOCHL RO KYpCY:

1. IlpuBectn mnpumepbl (YHKUMHU, 3aJaHHOM HA MHOXKECTBE BEIECTBEHHBIX YHCENT U
oOajaroeit cieayomyuMy CBOHCTBAMHU:

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

b) ¢yHKIMS MMeeT OECKOHEYHOE YHUCIO TOYEK JIOKAIBHOIO MHHUMYyMa, HO TJIOOAIBHBIN
MUHUMYM (DYHKIIUU HE IOCTUTaeTCst

2. TlpuBecTu IpUMephl OTPE3KOB, HAa KOTOPHIX GYHKIMK X%, IN X, —X?, COS X YHUMOAIbHEL.

3. Ha kakux oTpe3kax BelecTBEHHON ocn (yrKIus X*+8x3-30X sABIACTCS BHITYKIION?

4. TlpuBectu mpuMep YHUMOJAILHOW, HO HE BBIMYKJION Ha OTpe3Ke (PyHKIIUH.



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

6. SBmsercs mu ycnosue f'(X)=0 mocrarouHbIM mis TOro, 4ToOBI YHCIO X OBLIO TOYKOM
MUHHMyMa YHUMOJAJIbHOH, HO He BBINYKIOW nuddepennupyemoit ¢ynkmuu? I[Ipusectu
puMep.

7. Bemucats Matpuiry I'ecce kBaapaTHuHOM QYHKIMH X124+ 3X22+2X1X2-X2X3+2X2+X3,

8. HaiiTi rpaueHT KBaJpaTUUHON QYHKIHHU X3°+2X1X2-2X1X3+X2X3+X1-X3 B Touke X=(1,2,3).

9. SlBnsercs mu BIMyKIOi 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 MaTPHILy HHIUACHLIUH.

12. Metonom MHO)UTeNeH Jlarpamka penmTh 3a1auy Xo-X12—min, Xi2+x?=1.

13. Y6eautbcs, 4TO MHOXKECTBO BCEX MHOTOUYWIEHOB CTENEHHU, HE MpEBbIIIAONIEH N, ecTbh
JIMHENHOE IIPOCTPAHCTBO.

14. 3anucats HepaBencTo Komm-Bynskosckoro B mpoctpanctae L™ [a,b].

6. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnievyeHHe TUCHMILINHBI
6.1. Cnucok UCTOYHUKOB M JTUTEPATYPHI

Jlureparypa
Ocnoenas

1. HoBukoB ®.A. JluckpeTHas MmaTemaThka [JIsi IPOrPaMMHUCTOB: yd4eO. mocobue st
CTYJEHTOB BY30B, OOYyYalOIIMXCS [0 HANpaBICHUIO IMOATOT. JAWUIJIOMUpP. CHELUUAIUCTOB
"Undopmaruka u Beuucia. Texuuka" / @. 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 u3f., ucnp. u aon. - M.: JIa6. 6a30Bbix 3Hanui, 2005. - 168 c.

Hononnumenvhas
Bentnens E. C. MccrnenoBanue oneparuii : 3a1a4u, MPUHIIMIIBI, METO0J0THA: [y4eO. mocodue
i ctyaentos BTy30B] / E. C. Benrtuens. - U3n. 4-e, crep. - M.: Boicm. k., 2007. - 206 c.

6.2. TlepeueHs pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « HTepHeT»
1. YuebHo-oOpazoBaTenbHasi (u3nko-mMareMaruyeckass Oubmmorexka Ha mnoptaie MUP

MATEMATUYECKHUX VYPABHEHHMU [Dnektponneii pecypc]. - Pexmm pocryma:
http://eqworld.ipmnet.ru/ru/library.htm
1. Odunmaneueiii moptan mnpoekra R [DnexkTponHbl pecype]. - Pexum mpocryma:

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

3. R — o00bekTHO-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 moctyma: - http://r-

statistics.livejournal.com/

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

Neni/nt HaumeHnoBanue

1 [Tpodeccuonanpabie MoTHOTEKCTOBBIE BJI, JOCTYITHBIE B paMKax HAIMOHATILHON
noamnucku B 2019 1.
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2 KommnbrorepHsle cripaBOYHBIE IPABOBBIE CUCTEMBI
Koncynsrant Ilmoc,
I'apant

7. MaTepuajibHO-TEXHUYECKOE o0ecnedeHne TUCIUNINHBI
JIyist MaTepranbHO-TEXHHYECKOTO 00ECTICUeHU s JUCIIUILTUHBI HEOOXOTUMBI:

- OJ1s1 IeKYULL:

yueOHas ay JuTopus,

JI0CKa,

POCKTOP (CTAIIMOHAPHBIN HITH IEPEHOCHOI ),
KOMITBIOTEP HJIM HOYTOYK,

nporpammuoe obecnieuenue (I110).

Ilepeyenb nporpammuoro odecnedenus (I10)

Nen/m Haunmenosanue I10 Crnioco0 pacrpocTpaHeHus
1 Microsoft Office 2010 Pro JINIEH3UOHHOE
2 Windows XP / Windows 7 / Windows 10 JIMIICH3UOHHOE
3 Kaspersky Endpoint Security JIMIIEH3HOHHOE

- ons npakmu4yecKux SAHAMUN:

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 110 Crnioco0 pacpocTpaHeHHS
1 Windows XP umu Windows 7 JIMLIEH3UOHHOE
2 Microsoft office 2010 Pro JINLIEH3UOHHOE
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
BO3MOKHOCTAMMU 3/10POBbA U HUHBAJIMAOB

B X0J€ peann3anuu JUCHUITIIIMHBI UCITIOJB3YIOTCA CICAYIOIMUE TJOIMOJTHUTCIIBHBIC




METO/BbI 00Y4EHNUs1, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTallu
00yJaromuxcs B 3aBUCUMOCTH OT UX MHMBHIyaJIbHBIX OCOOCHHOCTEH:

® IS CIICIIBIX U CIA0OBUISIINX:

- JeKIuH O(OPMIISIIOTCS B BHJE JJIEKTPOHHOIO JOKYMEHTA, IOCTYIHOTO C IOMOIIBIO
KOMIIbIOTEpA CO CHELMATNM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIIeUeHHEM;

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

- oOecrnieurBaeTCsl MHIUBUIyaIbHOE paBHOMEpHOE ocBeleHue He menee 300 ok,

- JUIs BBIIOJHEHUS 3aJaHMsl NP HEOOXOJUMOCTH IPENOCTABISETCA YBEJINYMBAOLIECE
YCTPOMCTBO; BO3MOKHO TaK)XX€ UCII0JIb30BAHUE COOCTBEHHBIX YBEJIUUYMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 3aJJaHus O(POPMIISIOTCS yBEIMYEHHBIM HIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHOU (hOpME UIIH BBITIOJIHSIIOTCSA B MUCHbMEHHON (hopMme Ha
KOMIIBIOTEPE.

® Ui TIYXHUX M cIa00CTBIIIALTHNX:

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

- MUCHbMEHHBIE 33J[aHUS BBITIOJIHSAIOTCS HA KOMITBIOTEPE B TUCBMEHHOU (opMme;

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

e JUIs JIML C HAPYLIEHUSIMU OIOPHO-/IBUraTEJIbHOIO annapara:

- JeKuuM O(OPMIISIIOTCS B BHJIE 3JIEKTPOHHOI'O JOKYMEHTA, IOCTYIHOTO C IOMOIIBIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

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

- 9K3aMEH M 3au4€T MPOBOAATCA B YyCTHON (hopMe MU BBIIOJIHIIOTCS B MUCBbMEHHOHN (popme Ha
KOMIIBIOTEPE.

ITpu HEOOXOIUMOCTH MpelyCMaTpUBAETCs YBETUUYEHUE BPEMEHHU JJIs TIOATOTOBKU OTBETA.

[Ipouenypa  mpoBeaeHHS  MPOMEXKYTOUHOM  arTrecTauu A OOydaroluxcs
YCTaHABIMBACTCS C Y4YETOM HX HMHIUBUAYAIbHBIX TCUXO(PHU3MUYECKUX OCOOEHHOCTEH.
[TpomexxyTouHast arTecTaysl MOXKET IPOBOJIUTHCS B HECKOJIBKO ATAIOB.

ITpu mpoBeneHNM MPOLEAYPHl OLEHUBAHUS PE3yIbTaTOB OOyUYeHMs MpeaycMaTpUBaeTCs
UCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOOUMBIX B CBS3M C HHIUBUAYAIbHBIMU
0COOEHHOCTAMHU O0yYaroIuXxcsi. ITU CPEACTBa MOTYT ObITh HPEAOCTaBICHBI YHUBEPCUTETOM,
WJIM MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBeneHne mpoueaypbl OLIEHUBAHMUS  pe3ylIbTaroB  OOy4deHHs JOMyCKaercs ¢
MCIIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

ObecneunBaeTcst A0CTyN K MH(POPMALMOHHBIM M Oubinorpadguyeckum pecypcam B CeTH
WuTepHer s Kaxkaoro oOywaromierocsi B ¢gopmax, aJanTUPOBAHHBIX K OTPaHUYEHHUSAM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

® IS CJICTIBIX U CIA0OBUISIIUX:

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

- B popme ayaunodaiina.

® IS TIYXUX M CIIA0OCIBIIIANINX

- B IeYaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

e s 0O0YYarONIMXCs C HAPYIIEHUSIMU OTIOPHO-/IBUTaTEILHOTO anmapara:
- B IeYaTHOH popme;

- B (hopme 371eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.



VY4eOHble ayAUTOPUH JUIS BCEX BUIOB KOHTAKTHOW M CAMOCTOSITEIIbHON pabOThI, HAy4YHas
OnbnMoTeka W WHBIC TIOMEIICHHS NIl O0ydYeHHUs OCHAIICHBI CIeNHAIbHBIM 000pyAOBaHUEM U
y4EOHBIMH MECTaMHU C TEXHUYECKHMHU CPEACTBAMHU O0YUCHUS:

® IS CJICTIBIX U CJIA0OBUISIIUX:

- YCTPOMCTBOM JIJIs1 CKaHMpOBaHus 1 uTeHus ¢ kamepoit SARA CE;

- mucruieeM bpaitis PAC Mate 20;

- npuaTepom bpaitist EmBraille ViewPlus;

® JUIS TIYXHX U CIa0O0CITBIIIAIIHX:

- aBTOMATHU3WPOBAaHHBIM pabOYMM MECTOM JJIsi JIIOJCH C HapylmieHHEeM CcllyXa W
CJIa0OCITBIIIAIINX;

- aKyCTHUYECKHI YCWINTENh U KOJOHKH;

e IS OOYYAIONINXCS C HAPYIICHUSIMU OTIOPHO-IBUTATEILHOTO armapara:
- IEPEABIKHBIMU, PETYIIMPYEMBIMH dproHomMuueckumu napramu CU-1,
- KOMITBIOTEPHOU TEXHUKOW CO CIIEIUATBHBIM IIPOTPAMMHBIM 00€CIICUCHHEM.

9. MeToauyeckue MaTepuaJbl
9.1.  IlnaHbl MPaKTUYECKUX 3aHATHN

Tema 1. YUncieHHble MeTOAbl MUHMMM3AINH (PYHKIHI OIHON mepeMeHHO. UmciieHHbIe
MeTOoAbl OmNpeaeeHHs IKCTPeMAJIbHbIX 3HAaUYeHni pynkumii. [IpakTnueckas peaauzanmus
MeToaa aHaau3a uepapxuii (meroaa T.JI. Caatn).
3aoanusa:

1. OBnazerh 4YMCICHHBIMH METOJAaMHM MUHUMM3aIMKU (QYyHKIOMH OAHOM HepeMEeHHOMH,

OTIpeIeNIeHUs SKCTPEMAaIbHBIX 3HAYCHUH (YHKIIUH.

2. IlpssMBIMU METOJJaMH MUHUMU3ALHH.

3. MeronamMu MUHUMH3AIMHA, OCHOBAHHBIC HAa NCIIOJIH30BAHNH MPOU3BOIHBIX (YHKIIUH

4. PemuTh TUMOBBIE 3a/1a4M JJIS 3aKpeNIeHUs U GOPMUPOBAaHUS 3HAHUN, YMEHUI, HABBIKOB.
Ykazanusa no évinonnenuio 3a0anui:
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 (a0COMI0THOr0) Makcumyma GpyHkuum f(x) Ha MHOKecTBe X.
2. Yro, corinacHO KpUTEPHUIO MPOBEPKU JOCTATOUHBIX YCIOBHM SKCTpeMyMa (KPUTEPHUIO
CunbBecTpa), HEOOXOAMMO U JOCTATOYHO [yl TOro 4roObl MaTpuna ['ecce Obl1a OTpULIATENBEHO
ONPEIETECHHON U TOYKA SBJIIACH TOUYKOM JIOKAJIBHOTO MakCUMyMa?
4YTOOBI 3HAKH YIJIOBBIX MHHOPOB YepeJ0BaJINCh, HAYMHAS C OTPHLATEJBHOIO.
3. YTo, COracHO KPUTEPHUIO TPOBEPKU HEOOXOAUMBIX YCIOBUIN IKCTPEMyMa BTOPOTO MOPSJIKA,
HE00XO0IMMO U JIOCTaTOYHO JJIsl TOTO YTOOBI MaTpuia I'ecce ObL1a MOJOKHUTETHHO
MOJTyOIIPEIETICHHON U TOYKA MOXET OBITh SBJISJIACH TOYKOH JIOKATHbHOTO MUHUMYMa?
4TO0BI BCE IIAaBHbIe MUHOPBI ONpeaeuTe st MAaTpuubl I'ecce Ob1IM HeOTPHLIATEJIBHBI.
4. Kakas ¢pynkius f(x) Ha3pIBaeTCs CTPOro BHITYKIION?
ecd GyHKIUS NEeJIMKOM JIKMT HHKe 0TPe3Ka, COeANHAIOLIEro ABe ee POU3BOJIbHbIE, HO
He COBIAajJalole TOYKH.
5. Tlpu KakoM THIIE OLIEHOK COCTOSIHHSI TUHAMUYECKOT0 00beKTa TpeOyeTcsi HOCTPOUTDH OLIEHKY
BEKTOpa COCTOS-HUSI 00BEKTa B MOMEHT BPEMEHH t 110 HAOJIFOACHHSIM 32 BBIXOJIOM 00BEKTa
BILJIOTH JJO MOMEHTA , €CIIH ?
punbTpanus.
6. Kyna nanpaBieH aHTUIpaHeHT QYHKIUU?
B CTOPOHY Han00/b1Iero yobiIBaHus GyHKIUM B TaHHON TOYKe



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

B ciIy4ae, KOraa nejeBasi yHKI U sIBJIsIeTCS OTHOIIEHHEM JBYX JIMHEHHbIX pyHKIMI, a
OrpaHUYeHusl JTUHEeHHBbI.

8. Kaxkas kBamparuunasi hopMa (a Takke cooTBeTcTBYromIas Marpuia ['ecce H(x)) Ha3piBaeTcs
MOJIOXKUTENBHO onpeaenenHoi (H(x) > 0)?

eCJI /IS JII000T0 HeHYJIEBOr0 BbINOJIHSIETCS HEPABEHCTBO.

9. Kak BbIOMpaloT 11€71€BYI0 (PYHKIIMIO PU MaTeMaTu4eckoil (hopMyIrpoBKe 3a1aun
ONTUMU3ALNH?

neJieBy10 GyHKIUIO BLIOMPAIOT C TAKMM 3HAKOM, YTOObI pellleHue 3a1a491
COOTBETCTBOBAJIO NOMCKY MMHMMYMA 3TO# (PYHKIUH

10. IIpu kakoM THIIE OIICHOK COCTOSIHUS JUHAMUYECKOTO 00bEeKTa TPeOyeTCs MOCTPOUTH OLIEHKY
BEKTOPA COCTOSIHUS 00BEKTAa B MOMEHT BPEMEHH t 110 HAOIIOACHUSIM 3a BBIXOJJOM 00BbEKTa ?
CrJIa:KMBaHuUe.

11. Yto, coryiacHO KpUTEPHIO MTPOBEPKHU JOCTATOUYHBIX YCIOBUHM IKCTpEMyMa (KPUTEPUIO
CunbBecTpa), HEOOXOAMMO U IOCTATOYHO JJIsl TOTO YTOOBI MaTpulia ['ecce Oblia MOI0KUTETHHO
OTPENIETICHHOM M TOYKA SIBJISIACH TOYKOM JIOKAIbHOTO MUHUMYMa?

YTOObI 3HAKH YIJIOBBIX MUHOPOB ObLIM CTPOIO MOJIOKUTEIbHBI.

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

€CJI MHOKeCTBO JI0IYyCTUMBIX pellleHHii 0KAa3bIBAETCSI KOHEYHBIM MHOKECTBOM.

13. Kak Ha3bIBaeTcs 3a/1a4a MOCTPOSHUS CTPYKTYphI S 1 mapametrpoB P oneparopa monenu F?
uaeHTHUKANNEH B IIMPOKOM CMBbICJIe.

14. Kak Ha3bIBalOT 33jauy MUHUMH3AIINH, €CIIH 11eJIeBast (GYHKIHS U JIEBbIC YaCTH OTPaHMYCHHN
THUIIA PaBEHCTBA U (UJIM) HEPABEHCTBA B 3a/1a4e SIBJISIOTCS TO3HHOMaMU?

3aja4deil reoMeTpPHMYECKOro NPOrpaMMHpPOBaHMS.

15. Kaxk Ha3bpiBaeTcs Touka , eciid (PyHKIHUS JOCTUTAET B 3TON TOYKE CBOETO HAMMEHBIIIETO
3HaueHus?

TOYKOMH r;100a1bHOr0 (a0C0II0THOr0) MUHUMYMa GyHKkuuHu f(x) Ha MHOKecTBe X.

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

NaccuBHas.

17. Kak Ha3bIBalOT TOUYKY , B KOTOPOH (DYHKIIMSI JOCTUTAeT CBOETO HAUMEHbIIEero 3HadeHus? (2
— MHOKECTBO JIONTyCTUMBIX PELIECHUH)

ONTHMAJBHBIM PelICHHEM 3a/1a4H.

18. Uro, cornacHO KpUTEPUIO MPOBEPKH HEOOXOIMMBIX YCIOBHUI 3KCTpEMyMa BTOPOIo OPSIKa,
HE00XO0IMMO U JIOCTaTOYHO JJIs TOro yToOb! MaTpHia I'ecce Obliia OTpULIATEIBHO
MOJTyOIIPE/IETICHHON M TOUYKA MOXET OBITh SBJISJIACh TOUKOM JIOKAJIbHOTO MakCUMyMa?

4TO0BI BCE IIABHbIC MUHOPBI Y€THOI'0 NOPSIAKA ObLIM HEOTPHLIATEJIbHBI, 2 BCE ITIABHbIC
MMHOPBHI HEYETHOI'0 MOPS/IKA — HeMO0JI0KUTeJIbHbIe.

19. Yto Ha3pIBaeTCs rpaJUeHTOM HenpepbIBHO AuddepeHnrpyemMoit GyHKINN B TOUKe?
BEKTOP-cTOJ10el], 3JIeMeHTAMHU KOTOPOro SIBJISAIOTCS YaCTHbIE POU3BO/IHbIE MEPBOI0
NOPSIAKA, BLIYMCJICHHBIC B JAHHOH TOYKe.

20. Kakoe yTBepkaeHNE HEBEPHO?

ecau f(x) crporo Beinyk/1as GyHKIHS Ha BBITYK/JI0OM MHOKeCTBe X, TO OHA MOKeT
AOCTUIaTh CBOEro ri100ajabHOro MUHUMYMa Ha X 0oJiee 4eM B OJJHO# TOYKe.

21. Yro Ha3bIBaeTCs MOBEPXHOCTHIO YPOBHS (YyHKIIMU?

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

22. Kakas kBagpatuuHas ¢popma (a Takxke cooTBeTcTBYIoIIas Marpuiia ['ecce H(x)) Ha3bIBaeTcs
oTpurarenbHo onpeneneHHon (H(x) <0)?

€CJIN /IS JII000I0 HeHYJIEBOT0 BBINOJIHSECTCS HEPABEHCTBO.

24. Kakoil 00bEeKT ynpaBJICHHs HAa3bIBAETCS HAOIIOIAaEMbIM?

€CJIM 110 U3MEePEeHNIM BBIXOHOI0 CUTHAJIA MOKHO ONPE/Ie/IUTh ero COCTOsIHMe.



25. Tlpu KakoM THIIE OLIEHOK COCTOSIHUS JUHAMHUYECKOTO 00BhEKTa TPEOyeTCsl HOCTPOUTH OLIEHKY
BEKTOpPA COCTOSIHUS 00BEKTa B MOMEHT BPEMEHH t 110 HAOFOICHUSM 32 BBIXOJOM 00BEKTa
BIUIOTh 10 MOMEHTA , IpUYeEM ?

Tema 2. besycaoBHass MUHMMHM3AIMA (YHKIUH MHOTHX NIepeMeHHbIX. BpInmykJibie
(Gynxkuuu u mHoxectBa. [Ipaktuueckue pacuersl mo meroxam A.Baabaa, JI.CaBuaxka,
A.I'ypeuua, B. Ilapero (MHTEepnpeTanusa MeTOJ0B HA 3a/1a4aX 3aIUTHI HH(POPMALUHU 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 .

Pewenne 3anau us:

1. [2 ocH. auT]: Metonsl 0€3ycClOBHOW MHHHUMH3AIUM, OCHOBAHHbIC HA BBIYMCICHUH
NEPBBIX MPOU3BOIHBIX QyHKIMH (CTp. 344)

1. PaccmoTtpets ipumep S ctp. 346

2. Pemmth oqHO U3 3amanuit Ne 17.123-17.128

MeTtop1 6€3yCclIOBHOM MUHUMHU3ALINHU, UCTIOJIB3YIOIINE BTOPhIE MPOou3BOAHbIE (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 BhIpa)XeHHIO IpU IpuMeHeHuu metoaa duetuepa-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 TOUKU U BBIYMCICHNE 3HAUEHUS ?

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 METO/JAaM BTOPOI0 NMOPsSiAKA.

8. Kakoit nomxHa ObITh 3a/JaHHAs TOUHOCTh HaXO0XJIEHUS TOUKH 7

0oJib1Ie 20COTIOTHOM NMOIPELIHOCTH.

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 M CPAaBHUBATH MEXy COOON METObI MPSIMOTO MOKCKa?
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
OTHOLIEHHEM 30JI0TOr0 CeYeHusl.
15. B 4yem coCTOUT OCHOBHAS 11€JIb HOPMAIU3ALMKU OTPAHUYCHUI?
B IOCTH:KEHH U C0AJIaHCHPOBAHHOCTH
16. Kak Ha3biBaeTcs ckaysspHas QyHKIus ?
(yHKIIUA peakcaunu.
17. Kakas u3 npejcTaBiIeHHBIX HAa PUCYHKE (QYHKIIUHA HE SBIISICTCS CTPOTO YHUMOIATBLHOM ?
18. Kak Ha3bIBaIOT METO/IbI HENIOCPEACTBEHHOI'O PELIEHUS 3a7au YCIOBHON ONTUMHU3ALINH,
OCHOBaHHbBIE HA JIBUKEHUH U3 OJTHOM JOIYCTUMOM TOUYKH, I/I€ BBIIOIHIIOTCSA BCE OIPAHUYEHHUS K
JIPYTOi JOMyCTUMOM TOYKH C JTyUYIITNM 3HAYCHUEM IIeJIeBON (QYHKITHH?
MeTO/1bl BO3MOKHBIX HANIPABJICHUM.
19. Kakomy MeTony ananoruueH metos Herorona?
MeTOo1y KacaTe/IbHbIX.
20. Kaxkas ¢pynknus f(x) Ha3pIBaeTCs yHUMOAABHOW (pyHKIMEH Ha oTpe3ke [a, b]?
(yHK1IUA, 1151 KOTOPOIi cCylIecTByeT TaKasi TOUYKA , 4T0 pyHkuus f(x) B mosynHTepnalie
yObIBaeT, a B MOJIyMHTEepPBaJie BO3pacraet.
21. IIpu KakOM yCIOBHH METOJ IPSIMOrO MOUCKA CYUTAOT HAMITYUYIIUM?
IN(P*) =minmaxIy(P, f), mm I[x(P")=minsupiy(P,f)
PeEP feF PEP fcx
22. Kakoil anroput™ nNpuMeHsieTcs JUisl peajiu3alii MET0/1a HUKINYECKOr0 TOKOOPAUHATHOTO
crycka?
aaroput™m GZ1.
23. Yro Ha3bIBa€TCsA MHTEPBAJIOM HEOIPEACICHHOCTU?
HHTEPBAJl, B KOTOPOM IrapaHTHPOBAHHO HAXOJUTCH TOYKA , COOTBETCTBYIOIIAsi 3HAYEHHUIO.
24. Y10 U3 NepeunciI€HHOIO0 He OTHOCUTCS K 1IEJISIM HOPMAJIU3alM1 OCHOBHBIX II€PEMEHHBIX
3a1a4un’?
yJay4diieHue 00ycJI0BJICHHOCTH 3a1a4H.
25. Ilpu pelnieHUN Kakux 3a/1a4 MPUMEHSETCS METO/] IIMKIMYECKOT0 TTOKOOPAUHATHOIO CIycKa?
KAaHOHUYEeCKHe 32/1a4¥ MOCTPOeHUSI MUHUMHU3UPYIOLIEH M0CJe10BATEeJIbHOCTH IS
¢pynkuuonaaa J(x).

Tema 3. MaremaTuyeckasi MTPpa HA YUCTHIX M CMENIAHHBIX CTpaTerusax: rpaguyeckue
WIJIIOCTPAlUM cTPpaTeruid. 3aja4yu JUHEHHOr0 NPOrpaMMHUPOBaHNs, rpaguvyecKrue MeToAbI
peuieHus 3aaad4.

3aganusa:

OBnageTs METOIaMH JIMHEWHOTO MPOTPaMMUPOBAHUS.

Pemuth TUTIOBBIE 3a/1a4K JUISI 3aKpeTieHUs] 1 OPMHUPOBAHUS 3HAHUHN, YMEHUH, HABBIKOB.
YKai}aHI/[H MO BBINMMOJIHECHU IO 3aIlaHl/ll7l:

Pemenne 3amay us:

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

[TocTaHOBKa 331Uy JINHEHHOTO MPOrpaMMHUpOBaHus. [ padudueckuii METO perieHHUs.
. paccMmoTpeth npumep 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

CHMIUTIEKC-METO/T PEMICHHS 331auH JINHECHHOTO MPOrpaMMHUPOBAHUSI.

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

. permuTh oHO U3 3amanuii Ne 17.207- 17.212 ctp. 371-372

[{emouunciieHHOE JIMHEHHOE MTPOrPaMMHUPOBAHUE

. paccmoTpeth pumep 117.226 (ctp. 378) cTp. 378-379


http://mtianswer.ru/wp-content/uploads/2013/09/18.jpg
http://mtianswer.ru/wp-content/uploads/2013/09/18.jpg

= pemunTh 01O U3 3aganuii Ne 17.227-17.232 ctp. 379
KounTtpoJibHbIE BONPOCHI:

1. IIpu kakoM yci10BUM 0a3MCHOE pelIeHne sIBJIsieTCsl ONTUMAIbHbIM ?
BCC€ OTHOCHUTCIIbHBIC OLICHKHW CTAHOBATCA HCIIOJIOXUTCIbHBIMU.
2. IIpu kakoM yc10BHH 3a/1a4a JUHEHHOI0 NPOrpaMMIPOBAHUS HMeeT 0JTHO

eIMHCTBEHHOe pemeHune?

YHUCJIO HYJIEBBIX OIICHOK PaBHO YUCITY 0a3MCHBIX IEPEMECHHBIX.

3. Kakoe pa3ouenne ocymecTBJ/isieTcsi P UCNOJb30BAHUM METO/1a BeTBel U rpanuu?
pa3OMeHre MHOYKECTBA JOMYCTUMBIX PEIISHUI Ha JBa TOJIMHOMKECTBA.

4, YTo 13 nepevyncIeHHOr0 He OTHOCUTCS K TOYKAM, I0A03PUTETbHBIM) HA
IKCTpeMym?

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

5. Yo aBJsieTcs yCI0BUEM 3aBepllleHHs BHITIOJHEHHS PACYeTOB NP UCIO0JIb30BAHUU
MeTo/a BeTBeH U rpanun?

FE <]

6. Kakas nonosinuTe1bHasi IepeMeHHasi BBOAUTCS B OrpaHMYeHUe-HEPABEHCTBO CO
3HAKOM ?

IepEMEHHAs CO 3HAKOM +.

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

8. IIpu kakoM ycJIOBMH 337242 JTUHEHHOT0 MPOrpaMMHUPOBaHNS UMeeT 0eCKOHeUHoe
MHOKeCTBO peuienue?

qucJio HYJICBBIX OIICHOK HpeBBIHIaCT qucJio 6a3I/ICHI)IX HepeMeHHBIX.

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

3amanua:

OBnaneTs cioco0aMu pelIeHus] HETMHEHHBIX 3a71a4 ONTUMU3AIUH.

1. 3aznauu, CBOASIINECS K TMHEMHOMY IIPOTrpaMMHUPOBaHHIO

2. MeToasl BO3MOKHBIX HaIlpaBICHUN

3. I'paguieHTHBIE METOABI PELIEHUS 3a4a4 HEJIMHEHHOTO IPOrpaMMHUPOBaHUS
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, vHAUBUAYaTbHBIC KAPTOUKH
KouTtpoJibHbIe BONPOCHI:

1. UTo 13 nmepeyrcIeHHOro He BKIIIYaeT 001as 3a/1a4a HeTMHEHHOT 0 MporpaMMHUpPOBaHuUs?
HOPMHPOBAaHHbIC KOHCTAHTHI.
2. UYTo HEe OTHOCUTCSI K OCOOCHHOCTSIM 33a4 TMHAMHYECKOT'O IPOrpaMMHUPOBAHUS?
uneseBasi QyHKIUSA He PaBHA CyMMe 1eJIeBbIX (PYHKIMI KasKI0r0 miara.
3. Kaxum BeIpakeHHEM 3aJat0Tcsl ypaBHEeHUs beniMaHa B 3ajauax TMHAMUYECKOTO
IporpaMMHUpOBaHus?

Zy(sp-p) = ?}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/1a4i BBIITYKJIOTO IIPOrPaMMUPOBAHHUs, B KOTOPOM LiesieBast

(GYHKIUS BBITYKJIa U JOIYCTUMOE MHOKECTBO BBIITYKIIO?
J100asl TOYKA JOKAJbHOI0 MUHMMYMA LeJieBol pyHKnmuu.
6. Kakue o1ieHKH SBISAIOTCS TOJI0KHUTEIBHBIMU MO JAHHBIM TaOIHIIbI?

Aul,
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7. Kakoe yTBepkieHme SBISIETCS BEPHBIM?
3a/1a4a, NpPeJACTABJIECHHAS] HA PUCYHKe, HE HMeeT peleHusl.
8. UTO0 HE OTHOCHUTCSI K OCHOBHBIM OTPAaHUYEHUSM 33/1a4 JJMHEHHOTO MPOrpaMMHUPOBAHHUSI?
HCKOMOe peleHne ABJsieTcsl HeOTPUIATEIbHON BeJJMYMHOM.
9. Uto He sABISIETCS KOOPAUHATOM B METOJI€ BETBEU U TpaHMIl?
HeJIOYHNCIeHHAs] KOOPAMHATA ¢ HAUMEHBIIUM HJIH HAH0OIbIIHM HHIEKCOM
10. Kakum BrIpakeHHEM MOXKET OBITh 3alMCcaHa 001Ias 3a1a4a HeJTMHEHHOTO
IporpaMMupoBaHus?

Jox)—min, xe Qc R”
11. UTto He sBIIAETCS YCIOBUEM 3aBEPIICHUS BETBJICHHS B 33/1a4aX [EIOYUCICHHOTO
JTUHEWHOTO IPOrpaMMUPOBAHUs?
pelnieHne HeleJ0UHCIeHHOe.
12. UTo U3 NepeuncIeHHOro HE OTHOCUTCS K OCHOBHBIM BBIPQXKEHUSM B TIOCTAHOBKE 33124
JIMHEWMHOTO MPOTpaMMHUPOBaAHUS?

Jo(x)—min,x € Q c R”

13. Kakas Touka BbIIyKJI0ro MHOKeCTBa X Ha3bIBA€TCs KpailHeu?
TOYKA, KOTOPasi He MOKeT ObITh BHIPA’KEHA B BU/I€ BBINYKJIOH KOMOMHALMHU APYTUX TOYEK.
14, Kaxkoe ycnoBue Hanaraercs Ha BBOJAUMYIO B 0a3UC IEPEMEHHYIO IIPH MEPEX0JIe OT
OJIHOTO 0a3MCHOTO peleHus K Apyromy?

A, =maxA,
15. Kaxk Ha3pIBatoT nepemMeHHbI€, BXOSIINE TOJIHKO B OJTHO U3 YPABHEHUN CUCTEMBI C

koa(durmentamu 1, a Bo Bce ocTalibHBIC ¢ KOdhpurmenTamu paBHbIMHU 07
0a3MCHBIMM.
16.  Ilpu xakoMm yclioBHH 0a3MCHOE PEIICHHE HA3bIBACTCS JIOIYCTUMbIM?

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 GOPMHUPOBAHUS 3HAHUN, YMEHH, HABBIKOB.
Yka3aHusi 10 BbINOJHEHUIO 32/ IaHUI:

Pemenue 3anayq us:

[5S ocH. uT]: 2.5, 2.7; 3a1aHK€e IO METOIMYECKOMY NTOCOOUIO, MHIUBUYaJIbHbIE KaPTOUKU
KoHTpoJibHbBIE BONIPOCHI:

1. Yto ob603HauyaeTcs BhIpak€HUEM B 3ajjauax O paclpeeIeHUH CPEACTB, PEIIaeMbIX METOJaMHI
JUHAMHYECKOI0 IPOrpaMMHUpPOBaHUA?

YCJI0BHasl ONTUMAJIbHASI IPUOBLIb.

2. Yto nenecooOpa3HO NPUMEHSTh B Ka4eCTBE KPUTEPUS ONITUMAIILHOCTH B 3a]1aue
ONTUMM3ALMU [TaPAMETPOB MEPEKITIOYATETbHBIX JIEKTPOHHBIX CXeM?

KpHUTepHii MUHMMAJIBHOIO 3a1aca padloTocnocoOHOCTH.

3. Ilpu kakoM yCIIOBUH KJIETKH MaTPHIIbl IEPEBO30K HA3BIBAIOTCS Oa3UCHBIMU?

Xi5 > 0
4. Yemy 10JKHO OBITH paBHO 001IIee YHCIO Oa3UCHBIX KIETOK B MaTpuiie?
m+n-1

5. Yemy IOMmKHO OBITH PAaBHO KOHEYHOE COCTOSIHHE MTPOIIecca PaCHpeieIeHus B 3aa4ax
pacnpezeneHus cpeacTs?
0
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6. Urto o6o3HauaeT nmapameTp Q B BBIpAKEHUU ONTHMAIBHOTO PEeKHUMa MPOBEACHHS Tporiecca ?
(pyHKIHOHAJI.

7. UTo uCnob3yeTcsl B KaUeCTBE KPUTEPUS ONTUMAIbHOCTH?

B3BellICHHBIH MeTO/l HAaMMEHbIINX KBAPATOB.

8. KakuMm BbIpa)keHUEM OIpeIessieTCsl pOCT LENU B CXeMe MOJICIH KHHETUKHU
MOJIMMEPU3ALMOHHOT 0 npoliecca’?

B+ M-—nk—z——>P,,M.

9. Kaxoe TOX1eCTBO CIpaBEAINBO JJIsl KAXKI0M Oa3UCHOM KIIETKH IPHU PEIIEHUH TPAHCIIOPTHOM
3a/1a4yd METOJIOM MOTEHIUAIOB?

o, +B,=c,;

10. Yo siBnIsETCS KPUTEPUEM ONITUMAIBHOCTH B 3a/1a4ax O paclpeesIEHUU CPECTB, PEIIaeMbIX
METOJaMH TUHAMUYECKOTO IPOrPAMMHUPOBAHUS?

MaKCHMaJIbHOe 3HAaYeHue Z.

11. YUto He ucnonp3yeTcs B KauecTBE JaHHBIX MIPH MapaMeTpUiecKor uaeHTU(UKAINK Ipoliecca
NOJIMMEpU3ALIH?

KOHUEHTPAIUsl AKTUBHBIX EHTPOB.

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

OT CTOMMOCTH.

13. IIpu KakOM yCJIOBHHM JIJIsl OTHOCUTEJIBHBIX OLEHOK CYUTAETCS PEIICHHON TPAHCIOPTHAs
3anaqa’?

A,; 20

9.2.  Meroauvecknue peKOMEHJAIMU TI0 TIOJrOTOBKE MMCbMEHHBIX padoT

[Tpu odopmiieHNH OTYETa MO MPAKTUYECKUM 3aHATHSAM HEOOXOIMMO CJIEI0BATh YKa3aHUSIM TI0
BBITIOJTHEHHUIO 3aJaHWii U X0y paboThl M TOATOTOBUTH KpaTKHE IMHUCHMEHHBIE OTBETHI Ha
KOHTPOJIbHBIE BONPOCHI. CTYACHT TOJKEH OBITh TOTOB K YCTHOM c/laue OTBETOB Ha BOTIPOCHI.
OOume TpeOoBaHMA K COAEPXKAHUIO U O(GOPMIIEHHIO KYpCOBBIX paboOT coaep)karcsi B
«MeToMYecKkuX pEeKOMEHJAIUIX 110 TMOATOTOBKE M OQOPMIICHHUIO KypCOBOMl pabOThI»
(odunmaneHelii caidt kadenpst ®IIM UWHTE PITY).

Ha noxnan mo 3amurte KypcoBoi paboThl MOKET OTBOAUTHCS 10 10 MUHYT.
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IMPHUJIOKEHU A

Ipunoosicenue 1
AHHOTAIUA JTUCHOUITJINHBI

Juctummaa « MeTo sl ONTUMHU3ANNNY Pealn3yeTcsl Ha (aKyIbTeTe HHPOPMAIIMOHHBIX CHCTEM
u Oe3omacHocTH Kadenpoi (yHIaMEHTaIbHON U MPUKIIATHON MAaTEeMaTHKH.

Lenv Oucyunnunsi: CHOPMUPOBATH Y CTYIASHTOB METOJOJIOTUYECKHUE OCHOBBI CUCTEMHOTO
aHaJIM3a W METOJOB PCIICHUS ONTHMHU3AMMOHHBIX 3aJad INMPH OOOCHOBAHMM W TPUHATHU
OpPTaHU3AIMOHHO-TEXHUYECKUX PEIICHHM.

3aoauu:

- O3HAKOMHTH CTYJCHTOB C MPOIIECCOM Pa3pabOTKH METOIOB ONTHMH3AINH JJIsi 0OOCHOBAHUS U
NPHUHATHS PEIICHUH 10 3aIuTe MH()OpPMAIMK, OICHKA JOCTOMHCTB M HEIOCTATKOB METOJOB
ONTHMHM3AIMH, BO3MOXHOCTH MX peau3aluu mpu nomorm DBM;

- chopMHpOBaTH OCHOBBI MATEMATHYECKOIO alllapara s peaqn3alii METOA0B ONTHMH3AI[UHN U
CHUCTEMHOTO aHaJI3a C BBIXOJIOM HA NPHHATHE PEUICHUH B YCIIOBUSAX HEOMPEICIICHHOCTH U
pHCKa;

- Hay4WTh MMOHUMAThH JIBHKECHUEC HH()OPMAIIMOHHBIX TIOTOKOB B CBSI3H C PCIICHUEM CIICTYIOIINX
ONTHMM3ALMOHHBIX 3a/1a4:

o pacrpeiesieHUs] BBIYUCIUTEIbHBIX TOTOKOB MHOT'OIIPOIIeCCOpHBIX DBM;

o CHHTE3a UCKYCCTBEHHbBIX HEMPOHHBIX CUCTEM;

o pacnpeziesieHus: pecypcoB B CIIydasX BBICOKOM pa3MEPHOCTH;

o o0OecrieyeHrs. BBICOKOTO YpPOBHS HAJEKHOCTHU U 0Oe30MmacHOCTH (HYHKIHMOHUPOBAHUS

UH(POPMALIMOHHBIX CHUCTEM.
JucuuruiiHa HarpaBiieHa Ha GOPMHUPOBAHUE CIECIYIOINX KOMITETECHITHNA:
OIIK-2. CnocoOeH 0OOOCHOBaHHO BBIOMpaTh, JOpadaThIBaTh M MPUMEHATh S pELICHUs
UCCIIEIOBATEIILCKIUX W TPOEKTHBIX 33J]ad MaTeMaTHYEeCKHE METOJAbl M MOJEIH, OCYIIECTBIISATH
IPOBEPKY aJIeKBaTHOCTH MOJEJeH, aHaIu3UpoBaTh pe3yJbTaThl, OLIEHWBAaTh HAJEKHOCTb M
Ka4ecTBO (DYHKITMOHUPOBAHUS CHCTEM.

B pesynbTare 0CBOGHUS AUCLUILTUHBI 00YYatOIUCs JOKEH:
3Hamb: HBONMIOIMUIO CHCTEMHBIX TPEJICTABICHUI; OCHOBHBIC TIOHSATHS W ONPEACIICHHUS;
COJepKaHWE M CYIIHOCTb MaTeMaTHMYeCKHUX METOJOB ONTHMHU3ALMH, METOAbl BbIOOpa H
NPUHATHS PEHICHWH KakK 3aBepIIalonield CTaJAuHd CHCTEMHOTO MPOX0/Ja K MPOSKTHPOBAHHUIO,
CO3JIaHUIO U HKCIUTyaTallui UH(HOPMAIIMOHHBIX CUCTEM.
Ymems: o0000maTe M aHaIM3UpOBaTh HH(pOpMalMio, (GOpPMYIHpOBaTH LEJIW U BBIOMPATH
ONTUMAJIbHBIE  MyTH  UX  JOCTHXEHHSA;  (OPMYIMPOBAaTh  CYIIHOCTh  KOHKPETHBIX
METOJOJIOTUYECKUX TPHUHIMIIOB CHUCTEMHOTO aHallM3a, TPHHITHS PEHIeHHH H METOJIOB
ONTUMU3AIMN; TPUMEHATh OCHOBHBIE M3yUYCHHbIE METOABI ONTHMM3AINU B MPOLIECCE MPUHATHS
QITBTEPHATHUBHBIX PEIICHUH BO MHOTOKPHUTEPHAIBHBIX 33/1a4aX C yYETOM HEOINPENEIeHHOCTH U
pHcCKa.
Brademwv: mpencTaBiIeHHEM O TIEPCIEKTHBAX pa3BUTHS CHUCTEMHOTO IPOXOAAa W METOJIOB
ONTUMH3AIMU BbIOOpA aJbTEPHATUBHBIX pEIICHUH; MPEACTaBICHUEM O BO3MOXKHOCTSIX
npuMmeHeHuss OBM ¢ 1menpro peanuzanudd METOAOB ONTHUMH3AIMHU, COCTaBIISIIOIIUX OCHOBY
NEPCHEKTUBHBIX HMH(OPMAIIMOHHBIX CHUCTEM 0€30MacHOCTH, (DYHKIIMOHHPYIOIUX B PEXUME
peaTbHOTO BpEeMEHH.
[To qucuuIuInHE MpeycMOTpeHa MPOMEKYTOUHAs aTTeCTalus B GopMe IK3aMeHa.
OO0mmast TpyJ0€MKOCTh OCBOCHHS JUCIUTUINHBI COCTABIISCT 6 3a4E€THBIX €/IHHII.



Ipunoocenue 2

JUCT UBMEHEHU
No | Texkcr akTyanuzaiuu uiau npuiaraeMeii kK PIT nokymenr, ara No
COAEPIKALLIMI U3MEHEHHUS MPOTOKOJIA
1 | Ilpunoxxenue K nucty usMeHeHui Nel 22.06.20 13




[Tpunoxenue k aucty nameHeHuit Nel

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

OO01mast TpyTI0eMKOCTh AUCIUILTUHBI COCTABISIET 6 3.€., 228 4., B TOM YHCIIe KOHTaKTHas pabora
oOyuJaromuxcs ¢ mpernojaasatenieM 56 4., mpomexytounas arrectanus 20 4., caMocTosITebHAs
paboTa oOy4arommxcs, B T.4. KypcoBas padora, 152 4.

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

Ne Pazgen < < y .

N = o dopMa IIPOMEKYTOUHOU

m\ JHUCIUTUIMHBI/ TEMBI 2 Z =

2 e w| 3 aTTeCTaluu
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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
MUHHMHU3AIHA QYHKINU (PT'P) Nel
MHOTHX ITEPEMEHHBIX. TectupoBanue

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 3aHITHU
MIPOCTPAHCTBAX.

8 Matpowu bl B TUCKPETHOH | 6 4 10 TectupoBanme
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 nepuoa BpeMEHHOTO MPHOCTAHOBIIEHUS IMOCEIIEHUs O0YyYaroIMMHCS MOMEHICHUH U
tepputopun PITY s opranmzanum y4eGHOro mporecca C NPUMEHEHHEM 3JIEKTPOHHOTO
o0yueHMs] W JAUCTAaHLMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTHUH MOTYT OBITh MCIIOJIb30BaHbI
ciemyromre 00pa3oBaTeIbHbIC TEXHOIOTHH:




— BUIEO-IEKINY,

— OHJIAMH-JIEKLIUU B PEKUME PEATbHOI'O BPEMEHH;

— JIEKTPOHHbIE YUEOHUKH, yueOHbIe T0COOUS, HayUHbIE U3JJAHUS B 3JICKTPOHHOM BUJIE U
JOCTYTI K MHBIM 3JICKTPOHHBIM 00pa30BaTEeIbHBIM pecypcam;

— CUCTEMBI JUIsl 3JIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIbTALIUU C UCIOJIb30BAaHUEM TE€JIEKOMMYHUKALIMOHHBIX CPEJCTB.

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

Tabnuya 2
Ne HaumenoBanue
/1
1 | Ilpodeccuonanbuble NoaHOTEKCTOBbIE B/], HOCTyIHbBIE B paMKax HallMOHAILHOMN
noamucku B 2020 1.
Kypuansr Cambridge University Press
SAGE Journals
XKypuansr Taylor and Francis
2 | KomobroTepHbie CIpaBOYHBIE TPABOBBIE CUCTEMBI
KoncynbranT [lntoc,
I"apanT

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

- OJ1s1 IeKYULL:
Tabnuya 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 Haumenosanue [10 Criocob pacnpocTpaHeHHs
1 Windows XP unu Windows 7 JIMIICH3UOHHOE
2 Microsoft office 2010 Pro JINLIEH3UOHHOE
3 Microsoft Visual Professional JIMLIEH3MOHHOE
4 Mozilla Firefox CBOOOJIHO pacnpocTpaHsieMoe
5 Matlab JIMIIEH3UOHHOE
6 Mathcad Education - University edition JIMLIEH3MOHHOE
7 Kaspersky Endpoint Security JIMLEH3MOHHOE
8 Zoom JIMIIEH3UOHHOE




