MUHUCTEPCTBO OBPA3OBAHUA 1 HAYKU PO
¢puanan gpeaepaybHOro rocy1apcTBEHHOr0 OIAKETHOT0 00Pa30BaTEIbHOIO YUPeKIeHUs
BbICIIEro o0pa3oBanusi K MypMaHCKH apKTHYEeCKHI rOCy1apCTBEHHbI YHUBEPCHTET)
B I'. AIAaTUTBI

PABOYASI TIPOTPAMMA JUCHUILIMHBI (MOLY.JIS)

b1.B.O.13 MeToabl oNTUMHU3AIUA

(Ha3BaHME TUCUUIUIMHBI (MOIYJIS) B COOTBETCTBUHU C YIEOHBIM IIJIAHOM)

OCHOBHOM npodeccuoHAIbHOM 00pa30BaTeIbHOI MPOrpaMMbl
10 HANIPABJICHU IO OATOTOBKH

09.03.02 UudopmMaliHOHHbIE CHCTEMBbI M TEXHOJIOTHH
HaNpaBJeHHOCTH (Mpoduiib): « MHpopMannoOHHbIE CHCTEMbI H TEXHOJIOTHI

(ko1 ¥ HAMMEHOBaHKE HATIPABJICHHS TIOATOTOBKH
C yKa3aHHEM HallpaBJIEHHOCTH (poduIIst) (HaMMEHOBaHUS MAaruCTEPCKOW MPOrpaMMBl))

BbICHIee 00pa3oBaHue — 0aKajlaBpuar

ypoBeHb HpodeccuoHanbHOro 00pa3oBaHusi: BeIciIee 0Opa3oBaHue — OakanaBpuaT / Beiciiee 00pa3oBaHKe —
CIICUANUTET, MarucTparypa / BeICIiee 00pa3oBaHie — OAr0TOBKA KaApOB BhICIIEH KBaTU(UKaumn

O0akanaBp

KB (UKAIMS

OYHadA

(dopma oOyueHHS

2015

roj Habopa

CocraBurenn: VYTBepk/1€HO Ha 3acelaHuu Kadeapbl
Tonukuu H.A., kanz. TeXH. HayK, MH(POPMATUKU U BBIYUCIUTEIBHON TEXHUKU
JIOLEHT Kadenpbl MHPOPMATHKA U (mpotokoxn Ne 1 ot «26» stuBaps 2017 1.)
BBIYHMCIIUTENbHON TEXHUKH

3aB. kadenpoii /

7 ”;27” Koponesa H.1O.




1. HOEJb OCBOEHUSA JUCHUMIIVIMHBI (MOAVYJSA) - dopmupoBanne y
o0y4JarmmXxcs 3HAHUM U YyMEHUW MO MOCTAaHOBKE M PEIICHUIO ONTHMM3ALMOHHBIX 3a/1ay, a
TaKK€ TOHHUMAaHUS OCHOBHBIX MPHUHIMIIOB, JIEKAIUIMX B OCHOBE METOAOB pEIICHHs 3aaad
ONTHMU3AINH.
B pe3ynbTaTe 0CBOCHUS TUCIUTLTAHBI 00 yUarOIIHICS TOJKEH:
3Hamb:
— METOJIbI ¥ QJITOPUTMBI PEIICHHS SKCTPEMAaJIbHBIX 3a]1a4;
— MPUHIUIIBI IOCTPOEHUS MAaTEMAaTHUUECKUX MOJIEJIei ONTUMHU3AIMOHHBIX 3a/1a4.
ymemp:
— dbopMynrpoBaTh 1eJeBYI0 (YHKIMIO ONTHMHU3AIMOHHBIX 3aJad W  3alKChIBATh
OrpaHUYCHHS OTITUMU3AIMOHHBIX 33]1a4;
— COCTaBJIATh MaTEMATHYECKHE MOJICII TPAKTUYECKUX IKCTPEMAJIbHBIX 33/1a4;
— WHTEPNPETUPOBATH PE3YJIbTATHI PEIICHHS ONITUMU3AIMOHHBIX 33]1a4;
— WCIOJIb30BATh U3BECTHBIE METO/IbI PEIICHUS U JIENIaTh BHIBOJIBI.
enademsp:
— HaBbIKaMU (OPMATM30BAHHOTO OMMCAHUS 3324 O TUMU3AIIUY;
— METOJIaMH PEUICHUS 3a/1a4 ONTUMH3AIMA B HHCTPYMEHTAJIBHBIX Cpeax.

2. HEPEYEHb IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA no
JUCHUIIVIMHE MOAYJIK)), COOTHECEHHBIX C ITIJIAHUPYEMbBIMHU
PE3YVJbTATAMUW OCBOEHMS OBPA3OBATEJBHOM ITPOTPAMMBI

B pesyinpraTeé OCBOGHMM COAEp)KAHMUS JUCHUIUIMHBL  «MeToasl  ONTHUMHU3ALUI)
o0yJarouuiicst 1omKeH 001aJaTh CISAYIOIUMU KOMITIETCHIUSAMU:

— CMOCOOHOCTh UCMOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX U CHUTUINH
B MNpohecCHOHANBHON eATeIbHOCTH, MPUMEHSATh METOJbl MaTeMaTHYECKOro aHalu3a u
MOJIEJTMPOBaHUsI, TEOPETUUYECKOT0 U IKCIepuMeHTaIbHoro uccinenosanus (OI1K-2);

— CIOCOOHOCTh HCIHOJIB30BaTh MaTEMAaTUYECKHME METOAbl 0O0pabOTKM, aHanIu3a U
CHHTE3a pe3ysbTaToB NnpodeccuoHanbHbIX nccaenoanuii (I1IK-25).

3. YKA3AHUE MECTA JUCIUIIVIMHBI MOAVJISA) B CTPYKTYPE
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

JlaHHast TUCHUIUIMHA OTHOCUTCS K OO0S3aTENbHBIM JHUCLUUIUIMHAM BapHaTHUBHOW 4YacTH
omoka bl. B cTpykrype oOpa3oBaTelpHOM ©IporpaMmbl OakajaBphaTa IO HalpaBJIEHUIO
noarorosku 09.03.02 MupopmalioHHbIE CUCTEMbBI U TEXHOJOIMM HAIpaBJIEHHOCTh (IPOduib)
WHpopMannoHHbIE CUCTEMBI U TEXHOJIOTHH.

JUisi ocBOEHMsI JaHHOM JUCHMIUIMHBI OOy4aroIluecs HUCMOJb3YIOT 3HAaHUSA, YMEHWUH,
HaBBIKH, CIIOCOOBI JEATEIbHOCTH U YCTAaHOBKH, KOTOPbIE OHU IMOJYYHJIM B NPOLIECCE U3y4YEHUs
AUCUUIIINH: «MaTemaTiuueckuil anamusy, «udpdepennuansasie ypaBHeHu», «MHpopmatukay,
«IIporpammupoBanue», «JluckperHas MaremaTuka», «JIuHeilHas anreOpay», «AHaTUTHYECKas
TFEOMETPUSD).

B cBoro ouepenp, «MeTonbl ONTUMU3ALUNY MPEICTaBIAeT COOOH METOJOJOrHYECKYIO
0a3y Juist u3ydeHust TUCUUIIMH: «OCHOBBI TEOPUU YIIpaBIeHUs», « Teopus NPUHATHUS PEILICHUN».

4. OBBEM UCHUIIJIMHBI (MOAYJIs) B 3AYETHBIX EJWHHUIAX C
YKA3AHUEM KOJIMNYECTBA AKAJEMHUYECKHUX HWJIU ACTPOHOMMUYECKHUX
YACOB, BBIIEJEHHBIX HA KOHTAKTHYIO PABOTY OBYYAKOIIUXCSA C
NPEIIOJTABATEJIEM (1o BUJIAM YUYEBHBIX 3AHSTHN) " HA
CAMOCTOSTEJBHYIO PABOTY OBYYAIOHIUXCS

OO611ast Tpy10EMKOCTb T CHIUTIMHBI COCTABIISIET 4 3a4eTHBIX eAMHUI] UK 144 gaca.

(u3 pacuera 1 3ET= 36 yacos).
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5. COJEP)KAHUE JUCLMILJIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM) C VYKA3AHHMEM OTBEJIEHHOI'O HA HHUX KOJHUYECTBA
AKAJJEMUYECKHUX WU ACTPOHOMUWYECKHX YACOB U BUJOB YUYEBHbBIX
3AHSATHUHN
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1. | OCHOBBI TEOPUU OMTHMH3AIINH. 2 - - 2 - 6 -
Metobl OIHOMEPHOW U MHOTOMEPH Ol
2. | ontumuzanuy. OOTUMU3ALUOHHEIE 3a1a41 4 - - 4 - 6 -
C OTPaHUYCHHUSIMH.
UuciieHHas peann3aiys METOJI0B
3. | ontumu3anuy QyHKIWN OTHOW U 8 - 4 12 3 6 -
HECKOJIbKHUX TIEPEMEHHBIX.
3ajgaua TMHEHHOro MPOrpaMMHUPOBAHUS
4. | > porpamMmip 6 | - | 4|10 3 8 -
(JIID).
MeToabl HaXO0XKICHHS OIIOPHOIO IJIaHA B
5. a A p 41 - | 4| 8 3 8 -
3amagax JIII.
6. | Teopust TBONCTBEHHOCTH. 4 - - 4 - 8 -
7. | TpancnoptHas 3amaqa JIIT. 4 - 4 8 3 8 -
8. | [lnHamugeckoe mporpaMMHUpOBaHHE. 2 - - 2 - 8 -
9K3amMeH | - - - - - - 36
Hroro: | 34 - 16 | 50 12 58 36

Coaep:xanue TUCHUNJINHBI:

Tema 1. OCHOBBI TCOpPHM ONTHUMU3AIUH

HauanpHbie cBemeHust O 3ajadax ONTHUMH3ALMM: MOCTAHOBKA M KiaccH(UKaLUg 3aaad,
CYILECTBOBAHHE ONTUMAJIbHOTO pemieHus. [lonarus o meronax ontumusanuu. Knaccuduxanus
MeTO0/10B onTuMu3aiuu. [Ipumepsl 3a1a4 13 00JaCTH ONITUMU3AIUU.

Tema 2. MeToabl OAHOMEPHON M MHOIOMEPHON onruMusanmn. ONTUMHA3AMHOHHBIE 3309l
C OrpaHHYECHUSIMH.

DKCTpeMyMbl (QYHKIHMH OJHOW TepeMeHHoW. HeoOXoaumble W JOCTAaTOYHBIC YCIOBUS
MUHHMYMa TJaAKUX (QYHKIUH OJHOW EpEeMEHHOW. DKCTPEMYMbI (PYHKIIUH MHOTHX MEePEMEHHBIX.




YcnoBuss mepBOro W BTOpPOro mopsakoB. KBaapaTtwynbie ¢GOpMBI. YCIOBHUS TOJOXKHTEIBHOM
OIPEAEICHHOCTH KBaApaTH4YHBIX (opM. HeoOxonumple M JOCTATOYHBIE YCIOBHS SKCTpEMyMa
(YHKIIMHA HECKOJIbKMX IEPEMEHHBIX. 3aJadyd Ha YCIOBHBIM 3KcTpemyMm. Pemenue 3amau c
OrpaHUYCHUSIMH THIIA paBeHCTB. MeTox MHOXUTENneH Jlarpanka

Tema 3. YncieHHas peanu3alysi METOJOB ONTHMHU3ANMU (DYHKIHMH OJHOW M HECKOJIBKHUX
IIepEMECHHBIXIIEPEM EHHOM.

UuciieHHbIE METOJbl 0€3YCIIOBHOM OJHOMEPHOW ONTHUMHU3AIMH: METOJbl MPSMOTo
MOCJIEIOBATEIHLHOTO MOUCKA (METOJl MOMCKa C BO3BPATOM, NUXOTOMHS, 30JI0TOE€ CEUEHHE, METO/
yucen PuOoHau4yM), CpaBHEHHE METOAOB. UMClIeHHbIE METOAbl O€3yCIOBHONW MHOTOMEPHOM
ONTUMM3AIMHU: TIPSMbIE METOJIbI ITOUCKAa OE3yCIOBHOI'0 SKCTPEMYMA. I'PAIMEHTHBIE METOIbI.

Tema 4. 3agada JUHEHHOT O IPOrPAMMHUPOBAHHSL.

[Tpumepsr 3amau. OOmas 3amava JIMHEHHOrO MporpaMMmupoBanus. KaHoHudeckas 3amada
JMHEWHOro TmporpammupoBanus. llpuBeneHue 3amad  JHMHEHHOrO MPOrpaMMHUPOBAHUS K
KaHOHHYECKOMY BuAy. ['paduueckas wHTeprnperauus 3aaad JMHEHHOTO MPOrPaMMHUPOBAHUS.
basucuble pemenus u ux cpoiicrsa. [loctpoenue onopHoro miana. Cummiekc-tadiauua. [lepecuer
cuMIUIeKc-Tabnuibl. Kputepun onTUManbsHOCTH OMOPHOTO TUIaHa. DTallbl peajn3aliui CUMIIIEKC-
MeTo/1a

Tema 5. MeToabl HaX0XKACHUS ONOPHOTO MJjaaHa B 3agadax JII1.

[TocTpoenue BcomoratenbHOM 3ajaun U ee 0a3uca, HaAXOXK/ICHUE HAYaJIbHOTO OMOPHOTO
IJjaHa MCXOAHOW 3a/laud, PeIIeHHe MCXOMHOM 3amauu. MoaupuuupoBaHHBIA CHUMIUIEKC-METO/
(mocTpoeHHne BCIIOMOTATENbHON 11€JIeBOM (PYHKIIMU, AJITOPUTM PELIeHUs KaHOHWYECKOH 3ajauu
JUIs1 IOCTPOEHHOM 11eJ1eBON (PYHKIIMHU, CBS3b PEIIEHUI BCIOMOIaTeIbHON U UCXOIHOM 3a1au4).

Tema 6. Teopus 1BOHCTBEHHOCTH.

OO6mume nmpaBuiia MOCTPOCHUS JBOMCTBEHHOH 3a/1auu. JIeMMa 0 B3aUMHOM JIBOMCTBEHHOCTH.
l-ass u 2-asgs TeopeMbl NBOMUCTBEHHOCTH. OIHOBpPEMEHHOE pEIIeHUE MPAMOM W JIBONCTBEHHOM
3ama4y. Mcnonbp3oBaHue 2-0if TeopeMbl JBOWCTBEHHOCTH [yl IPOBEPKM Ha ONTUMAbHOCTb
pewenus 3JII1. /IBoiiCTBEHHBIN CUMIIIEKC-METO.

Tema 7. TpancnopTHas 3aja4a.

OrpannueHuss W 1eyieBas (QYHKIUS KaHOHWYECKOW (3aKpBITOM) TPaHCIOPTHOW 3aJlauu.
Pemienre 3akpbITOW TpaHCMOPTHOM 3ajJjauyd METOAOM MOTEHIUANOB. I[IpuBeneHHEe OTKPBITHIX
TPaHCIOPTHBIX 3aJ1a4 K KAHOHWYECKOM 3a/1a4e.

Tema 8. JIluHaMudecKoe IpOorpaMMHUPOBaHUE.

3agaur JUHAMUYECKOTO MpPOrpaMMUpOBaHus. [IpUHIMI ONTUMATbHOCTH. YpaBHEHHE
bennvana. Pemenune 3a1ay AMHaAMUYECKOT O MPOrPAMMUPOBAHUS PEKYPCUBHBIM METOJIOM.

6. IHEPEYEHD YYEBHO-METOJUYECKOTI'O OBECIIEYEHMUSA JJIA
CAMOCTOATEJIBHOU PABOTHBI OBYYAKOIIUXCA IO JUCHUIIJIMHE

MOAYJIIO)

OcHoBHas JauTEpaTypa:

1. JletoBa T. A. , IlanteneeB A. B. Meronsl ontumusanuu. Ilpaktnueckuii Kypc:
yaeOHoe mocooue, M.: Jloroc, 2011, 424 C. Pexum JOCTyna:
https://biblioclub.ru/index.php?page=book red&id=84995&sr=1

2. I'mankux b. A. MeTonpl ONTUMHU3AIMKA U HMCCIEAOBAHME ONeparui s
OakanaBpoB MHpOpMaTUKH: ydeOHoe mocoOue, Y. 1. BBeneHue B uccienoBaHue oleparuii.
Tomck: M3maTenscTBO "HTJI", 2009, 200 C. PexumMm JoCTyma:

https://biblioclub.ru/index.php?page=book red&id=200774&sr=1

JlonoJiHUTe/IbHASI JINTEpaTypa:

1. [Toxapckas I'. WM., Hazapos J[. M. MATHCAD 14: OcHOBHbIE CEpBUCHI U
texronorun M.: Hantmonanbusiii Otkpeiteiii Yuusepcuret «MHTYUT», 2016, 139 c. , 2-e u3z.,
ucnp. Pexxum nocrymna: https://biblioclub.ru/index.php?page=book red&id=429120&sr=1



2. I'mankux b. A. MeTonpl ONTUMHU3AIMKA U HMCCIEAOBAHME ONeparui s
OakanaBpoB uH(popMaTtuku: yueOHoe mocobue, Y. 2. HenuneliHoe M JUHAMHUYECKOE
nporpammupoBanue. Tomck: M3parensctBo  "HTJI", 2011, 264 «c¢. Pexum noctyna:
https://biblioclub.ru/index.php?page=book red&id=200917&sr=1

3. I'pemmmmno A. A. IlpukiagHbele 3a7au MaTE€MaTHYECKOTO IPOrpaMMHUpPOBAHMUS:
yaeOHoe nocobue. M.: Jloroc, 2006, 288 c. Pexum JOCTyna:
https://biblioclub.ru/index.php?page=book red&id=89784&sr=1

7. MATEPHUA/IBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUITVINHBI
MOAYJIA)

B o6pa3oBaTenbHOM Ipoliecce UCHOIb3yHOTCS:

- yueOHble ayIUTOPUM I IPOBENEHMs 3aHATUI JIEKIMOHHOIO TUIA, 3aHATHI
CEMUHApPCKOro TUIA, KypCOBOI'O NMPOEKTUPOBAHUS (BBINOJIHEHHSI KYPCOBBIX padoT), IPyNIOBBIX
U UHAUBUAYAJbHBIX KOHCYJIbTALMH, TEKYIIEro KOHTPOJS M IPOMEKYTOUYHOM aTTecTaluu
(mebenb ayauTOpHast (CTOJIBI, CTYJbsl, JIOCKa ayIUTOpPHAsi), KOMIUIEKT MYJbTUMEIUIHOIO
000pylOBaHUS, BKJIIOYAIOMIUNA MYJbTUMEIUANIPOEKTOP, HKpaH, MNEPEHOCHOM HOYTOYK s
JEMOHCTpAllUU Tpe3eHTalul; yueOHO-HarIgqHble 1ocoOus; o0ecrneunBarone TeMaTHuecKue
WJUTIOCTPAILIHH ),

- IIOMEIEHUsT I CaMOCTOSATENbHOW paboThl (OCHALIEHBI KOMIBIOTEPHBIMU
CTOJIAMH, CTYJbSIMH, JOCKOM ayAUTOPHOM, KOMIIBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO
NOJKIt0YeHHs K cetu «HTepHeT» 1 o0ecriedeHneM J10CTyna B 3J€KTPOHHYI0 HH(POPMALMOHHO-
00pa30BaTEIbHYIO CPENY YHUBEPCUTETA);

- IIOMEIEHUsT [l XpaHEeHUs U NPO(UIAKTUYECKOro OOCIYKMBAaHUS Y4eOHOro
obopynoBaHus  (OCHaleHbl HAaOOpaMHU HMHCTPYMEHTOB, OOOpYJIOBAaHHUEM, PACXOJHBIMU
MaTepuagaMM  JUIl  MOHTaXa,  pPEMOHTa U OOCIy)XKMBaHHUSA UH(POPMaLMOHHO-
TEJIEKOMMYHHMKAIIMOHHOM ceTu (puimana u BBIYUCIUTEIbHON TEXHUKH);

- nabopatopuss WHOOPMAIIMOHHBIX TEXHOJIOTMM (OCHAIIEHa KOMIBIOTEPHBIMU
CTOJIAMM, CTYJIbSIMU, MYJIbTUMEIUINHBIM IPOEKTOPOM, SKPAaHOM MPOEKIIMOHHBIM, KOMIIbIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO INMOJAKIIOYEHHS K ceTH «VHTepHeT» M obecrnedeHueM J0CTyna B
3JIEKTPOHHYIO MH(QOPMALIMOHHO0-00pa30BaTEIIbHYIO CPEy YHUBEPCUTETA).

7.1. NEPEYEHbDb JIMIEH3UOHHOI'O IPOTPAMMHOI'O OBECIIEYEHUSA

1. Microsoft Windows

2. Microsoft Office / LibreOffice

3. Microsoft Visual Studio — cpena pa3pa®oTku mporpaMMHBIX ITPUITOKCHHH.

7.2. DJEKTPOHHO-BUBJIHUOTEYHBIE CUCTEMBbI

1. OBC «M3natensctBo Jlaub»[DneKTPOHHBINH pecypc]: 37eKTpoHHas OMOInoTeuHas
cuctema / OO0 «M3narenscTBo Jlauby. — Pexxum nocryna: https://e.lanbook.com/;

2. DBC «DnekTponnas 6ubmmnorednas cucrema FOPAMTY» [DaekTponHbIl pecypc]:

3NeKTpoHHas 6ubmmorednas cucrema / Q00 «DiekTponHoe u3aatenbero FOPAMTY. — Pesxum
noctyna: https://biblio-online.ru/;

3. OBC  «YHuBepcurerckass OuOMMOTEKa  OHJAWH»[DJIEKTPOHHBIN  pecypcl:
JIEKTPOHHO-TIEPUOINYECKOE H3JIaHUE; MPOrpaMMHBIA KOMIUIEKC JUIsi OpraHU3alluM OHJIAMH-
J0CTyna K JMieH3uoHHbIM MartepuasaM / OOO «HekcMemna». — Pexum noctyna:
https://biblioclub.ru/.

7.3. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX

1. OnekrpoHHas 6a3a qanabix SCOPUS.

2. OnexTpoHHas 0a3a naHHbeix PUHII.

74. HNHDPOPMAIUMOHHBIE CITPABOYHbBIE CUCTEMbI



1. CropaBouHo-nipaBoBasi ~ WH(popmaiuoHHass  cucrema KoncynsranT — Ilmroc
http://www.consultant.ru/

2. OnexTpoHHBIH crnpaBoyHMK "MHpopmuo" ans BeICIIMX Y4YEOHBIX 3aBEACHUN
http://www.informio.ru/

8. WHBIE CBEJIEHUA WU MATEPHAJIBI HA YCMOTPEHUE BEJIYIIEHN
KA®E/IPbI
He npenycmotrpeHo.

9. OBECIHHEYEHUE OBPA30OBAHUA JJIsA JIMIY C OB3

s obecrieueHus oOpa3oBaHMs MHBAIMIOB U JIMIL C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMU
310pOBbs PeAIM3ALUsA JUCUUIIIMHBI MOXKET OCYILECTBIATLCA B aJallTUPOBAHHOM BHJIE, C Y4ETOM
ciequ(UKA OCBOEHMS M JAUJAKTUYECKUX TpeOOBaHMM, UCXOAi U3 HMHIUMBUIYaJIbHBIX
BO3MOKHOCTEH U 110 IMYHOMY 3asIBJICHUIO 00y4aroierocs.



