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

3a04YHas

(dopma oOyueHHS

2014

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)
o0y4arouuiicst 1omKeH 06agaTh CIeAYOIUMHI KOMIIETEHIUAMU:

— CMOCOOHOCTh UCMOIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX U CHUTUINH
B MNpohecCHOHANBHON eATeIbHOCTH, MPUMEHSATh METOJbl MaTeMaTHYECKOro aHalu3a u
MOJIEJTMPOBaHUsI, TEOPETUUYECKOT0 U IKCIepuMeHTaIbHoro uccinenosanus (OI1K-2);

— CIOCOOHOCTh HCIHOJIb30BaTh MAaTEMAaTUYECKHME METOAbl 00pabOTKM, aHalIu3a U
CHHTE3a pe3ysbTaToB NnpodeccuoHanbHbIX nccaenoanuii (I1IK-25).

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

JlaHHast TUCHUIUIMHA OTHOCUTCS K O0S3aTENbHBIM AMCUUIUIMHAM BapHaTHUBHOW YacTH
omoka bl. B cTpykrype oOpa3oBaTelpHOM ©porpaMmbl OakajaBpuaTa [0 HaIllpaBJIEHUIO
noaroroBku 09.03.02 MupopmanioHHbIE CUCTEMbBI U TEXHOJOIMHM HAIpaBJIEHHOCTh (IPpOoduib)
WNHpopMannoHHbIE CUCTEMBI U TEXHOJIOTHH.

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

B cBoro ouepenp, «MeTonbl ONTHUMU3ALUNY MpPENCTaBIAeT COOOH METOJ0JOrMYECKYIO
0a3y JuIst u3y4eHus TUCUUIIIMHBI « T eopus MPUHATHS pelieHU».

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

OO6m1ast Tpy10€MKOCTh JTU CHIUTUIMHBI COCTABIISIET 4 3aueTHbIC eUHMIILI WK 144 daca.

(u3 pacuera 1 3ET= 36 yacos).
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B nnTepakTUBHON (hopMe Yachl UCNOIb3YIOTCS B BUE: IPYIIIOBON AUCKYCCHH.

5. COJEP)KAHUE JUCLHUILJIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM) C VYKA3AHHUEM OTBEJIEHHOI'O HA HHX KOJHYECTBA
AKAJJEMUYECKHUX UJU ACTPOHOMHYECKHX YACOB U BUJJOB YUEBHBIX
3AHSATHUN

Konrakraas
pabora

Ne Hanmenosaunue
/11 paznena, TeMbl

dhopme

JIK | IIP | JIb

M3 HUX B UHTEPAKTUBHOU
Koi-Bo yacos Ha
CPC
Koi-Bo yacos Ha
KOHTPOJTh

Bcero KOHTakTHBIX 94acoB

—
1

Ju—

(o)}
1

1. | OCHOBBI TEOPHH ONTUMHU3ALINH. 1 - -

MeTto1b1 OIHOMEPHOW U MHOTOMEPH OU
2. | ontumuzanuy. OOTUMU3ALUOHHEIE 3a0a4U 1 - - 1 - 16 -
C OrPaHUYCHUSIMH.

HucnenHas peanuzanus METOA0B
3. | ontumu3anuu QYHKIWN OAHONW U - 2 - 2 1 16 -
HECKOJIbKUX IEPEMEHHBIX.

3anaga JIMHEWHOr 0 MPOTrpaMMHUPOBAHUS

4 (I, - 2 - 2 1 16 -
MeTto/1p1 HaXOXK/IEHHS OMTOPHOIO IJIaHa B
5. 1 - - 1 - 16 -
3amagax JIII.
6. | Teopus 1BONCTBEHHOCTH. - - - - - 17 -
7. | TpancnioptHas 3amaga JII1. - 2 - 2 - 18 -
8. | luHamuyeckoe mporpaMMHUpOBaHHE. 1 - - 1 - 18
JK3aMeH: | - 6 - - - - 9
Hroro: | 4 6 - 10 2 125 9

Coaepixanue TMCUMIJIMHBI:

Tema 1. OCHOBEI TEOPHUH ONTHUMU3ALAU

HauanpHbie cBemeHust o 3ajadax ONTHUMH3ALMM: MOCTAHOBKA M Kiaccu(UKaLUg 3aaad,
CYLIECTBOBAaHHME ONTHUMaJbHOro pemenus. [louartus o meronax ontummizauuu. Knaccuduxanus
MeToA0B onTuMu3anuu. [Ipumepsl 3a1a4 U3 00JaCTH ONTUMU3ALIHH.

Tewma 2. MeTobl OTHOMEPHOM M MHOTOMEPHON ONTHUMH3alnu. ONTUMHU3AIMOHHbIE 337441
C OrpaHUYEHHUSIMHU.

DOKcTpeMyMbl GYHKIMM OJHOM mepeMmeHHoW. HeoOxoaumble W JOCTATOYHBIE YCIOBHUS




MUHUMYyMa TTaJKUX QYHKIHUNA OZHON MepeMeHHONW. DKCTpeMyMbl ()YHKIIMM MHOTHUX MEPEMEHHBIX.
VYcioBuss mepBoro U BTOporo mnopsakoB. KBajgpatuunble (QopMbl. YCIIOBUS IOJIOKUTEIbHON
OIpENEICHHOCTH KBaApaTUUHbIX ¢GopM. HeoOxomumble M mocTaTOYHBIE YCIOBHSI 3KCTpEMyMa
(GYHKIMH HECKOJbKMX IEPEMEHHbIX. 3a/Jauyd Ha YCIOBHBIM JKCTpeMyM. PemieHue 3agau ¢
OrpaHUYEHUSIMH THIIA paBeHCTB. MeTon MHOXUTener Jlarpanixka

Tema 3. YucneHHas peanu3alius METOAOB ONTUMHU3ALMK (QYHKIUN OAHONW U HECKOJBKHX
[I€pEeMEHHBIXIIEPEM EHHOM.

UucnenHsle MeTonbl O€3yCIOBHOM OJHOMEPHOM ONTHUMM3ALMU: METOABI IPSMOro
MIOCJIEI0BAaTEIbHOIO MOUCKA (METOJl MOMCKAa C BO3BPATOM, JMXOTOMHUS, 30J0TOE CEUEHUE, METO]
yucen PuOoHau4yM), CpaBHEHHE METOAOB. UmMclieHHbIE METOAbl O€3yCIOBHOM MHOTOMEPHOU
ONTUMU3ALIMU: TIPSIMbIE METOABI TOMCKA 0€3yCIOBHOI O 3KCTPEMYyMa. IPaJUEHTHBIE METOIBI.

Tema 4. 3agaya JUHEHHOTr 0 TPOrPAMMHUPOBAHUS.

[Tpumepsr 3amay. OOmas 3agada JUHEWHOro mporpammupoBaHus. Kanonnyeckas 3agada
JUHENHOro mporpaMMmupoBanus. [IpuBeneHue 3agad  JUMHEHHOrO IPOrpaMMHUPOBAHUSA K
KaHOHM4YeckoMy Bupay. I'paduueckas uHTepnperanus 3ajnad JIMHEHHOrO IPOrpaMMHUpPOBAHUS.
basucuble pemenus u ux cpoiictsa. [loctpoenune onopHoro miana. Cummniekc-tadiauua. [lepecuer
cuUMILIeKC-TabmuIpl. Kputepun onTuManabHOCTH OMOPHOTO TUIaHA. DTallbl peaqu3alui CUMILIEKC-
MeTo/1a

Tema 5. MeTozbl HaX0K/IEHUS OOPHOr O MiaHa B 3anayax JIII.

ITocTpoenue BcioMorareiabHON 3ajauu U ee 0a3uca, HaXOXKJEHUE HAa4aJbHOI'O OIOPHOIO0
IJjaHa MCXOAHOW 3a/laud, PelIeHHe MCXOMHON 3amauu. MoaupuuupoBaHHBIA CHUMILIEKC-METO/
(mocTpoeHHe BCIOMOIATEIbHON 11€JIEBOM (YHKIMH, aJIrOPUTM pPELIECHUS KAaHOHWYECKOW 3ajauu
U1l TOCTPOEHHOM 11eNIeBOM (PYHKIINHU, CBS3b PEIIeHUI BCIOMOraTeJIbHOW U UCXOIHOM 3a1a4).

Tema 6. Teopus 1BONCTBEHHOCTH.

OO6mmume mpaBuiia OCTPOCHUS JBOMCTBEHHOM 3a1auu. JIeMMa 0 B3aUMHO# IBOMCTBEHHOCTH.
l-as m 2-as TeopeMbl ABOMCTBEHHOCTH. OJHOBPEMEHHOE pEILIEHUE NMPSIMONM U JBONCTBEHHOMH
3amad. Mcnosb3oBaHue 2-0M TEOpEMBl JBOWCTBEHHOCTH Il IIPOBEPKHM HA ONTHUMAJIBHOCTH
pewenus 3JII1. /IBoiiCTBEHHBIN CUMIIIEKC-METO.

Tema 7. TpancunopTHas 3a7aya.

Orpanuuenuss u 1eneBas (QyHKIUS KaHOHUYECKOW (3aKpBITOM) TPaHCHOPTHOM 3amayud.
Pemenue 3akppITO TpaHCIOPTHOM 3alauyd METOJAOM IMOTeHUuanoB. [IpuBeneHune OTKpBITHIX
TPAHCHOPTHBIX 3a1a4 K KAHOHMYECKOU 3a7ade.

Tewma 8. JInHaMHU4YeCKO€ MPOrPAMMHUPOBAHUE.

3ajaun TMHAMHYECKOro MporpaMMupoBaHus. [IpMHIMI ONTUMANIbHOCTU. YpaBHEHHUE
bennmana. Pemenue 3a1a4 TMHaAMUYECKOr O POrPaMMUPOBAHMS PEKYPCUBHBIM METO/I0M.

6. HEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUA JJIs1
CAMOCTOSATEJBHONM PABOTBHI OBYYAIOIIUXCS MO JUCHUIIIMHE
MOAYJIIO)

OcHoBHas JuTEpaTypa:

1. JletoBa T. A. , IlanteneeB A. B. Meronbl ontumuzanuu. [lpaktuueckuii Kypc:
yaeOHoe rmocooue, M.: Jloroc, 2011, 424 C. Pexum JOCTyna:
https://biblioclub.ru/index.php?page=book red&id=84995&sr=1

2. I'mankux b. A.  Meroasl onTUMU3aUMA M HUCCIECAOBAHUE ONEpauui i
OakanaBpoB MHpOpMaTHKHU: yueOHoe mocobue, Y. 1. BBeneHue B uccienoBaHue orneparuil.
Tomck: M3maTenscTBO "HTJI", 2009, 200 C. PexumMm JoCTymna:
https://biblioclub.ru/index.php?page=book red&id=200774&sr=1

JlonoJHUTeIbHAS JINTEpaTypa:

1. [oxapckas I'. W., Hazapos JI. M. MATHCAD 14: OcHoBHblE CEpBHCHI U
texronoruu M.: Hantmonaneusiii 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(popMatuku: yueOHoe mocodue, Y. 2. HenuneliHoe u JUHAMMUYECKOE
nporpammupoBanue. Tomck: M3parensctBo  "HTJI", 2011, 264 c. Pexum poctyna:
https://biblioclub.ru/index.php?page=book red&id=200917&sr=1

3. I'pemmmmno A. A. IlpukiagHple 3a7au MaTE€MaTH4YECKOTO 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), IpyNIoOBbIX
U UHAUBUAYAJbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJS M IPOMEKYTOUYHOW aTTecTaluu
(mebenb ayauTOpHast (CTOJIBI, CTYJbsl, JIOCKa ayIUTOpPHAsi), KOMIUIEKT MYJbTUMEIUIHOIO
000pylOBaHUS, BKJIIOYAIOMIUNA MYJbTUMEIUANIPOEKTOP, HKpaH, MNEPEHOCHOM HOYTOYK s
JEMOHCTpallUU Tpe3eHTalul; yueOHO-HaryIgqHble 1ocoOus; oOecrneynBarolie 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€KTPOHHY0 MH()OPMALMOHHO-
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-
TEJIEKOMMYHHMKAI[MOHHOH 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. OBECIHHEYEHHUE OBPA3OBAHUA JJIA JIMIY C OB3

s obecrieueHus oOpa3oBaHMs MHBAIMIOB U JIMIL C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMU
310pOBbs PeAIM3ALUsA JUCUUIIIMHBI MOXKET OCYILECTBIATLCA B aJallTUPOBAHHOM BHJIE, C Y4ETOM
cnequ(UKA OCBOEHMS M JAUJAKTUYECKUX TpeOOBaHMM, UCXOAS U3 HWHIAUBUIYaJIbHBIX
BO3MOKHOCTEH U M0 IMYHOMY 3asIBJICHUIO 00Yy4aromierocs.



