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denepanpHas pabouas mnporpamMma 1o ydeOHomMy mnpenmery «MHbopmaTHka
(yrnyOnénHplii ypoBeHb) (IpeameTHas o01acts «MaremaTtrka u nHpopMaTrkay) (anee
COOTBETCTBEHHO — TmporpamMma 1o uHPopMaTtuke, HHPOpMATHKA) BKIIOYACT
MOSICHUTENBHYIO 3aIMMCKY, COJIepKaHUE O0yUCHHUSI, INTAHUPYEMbIC PE3YJIBTaThl OCBOCHHS
pOrpaMMBbI 10 HHPOPMATHUKE, TEMAaTHIECKOE TUTAHUPOBAHHUE.

INOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o HWHPOPMATUKE HA YPOBHE OCHOBHOrO 001Iero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00Iero o0pa3oBaHUs, MPEICTaBICHHBIX
B ®I'OC 00O, a taxxe denepanbHol pabouel MporpaMMbl BOCITUTAHUSI.

[Iporpamma mo mHpoOpMaTukKe MAET MPEACTABICHHUE O LENAX, OOLIeH cTpaTeruu
oOydeHHs, BOCHUTAHHMS M Pa3BUTHS OOYyYaAIOUXCS CPEACTBAMH HH(POPMATHKU
Ha YyriayOJEHHOM YpOBHE, YCTAHABJIMBAET OOSA3aTEIbHOE MPEAMETHOE COJEp)KaHUE,
OpeIycMaTpUBaeT €ro CTPYKTypUpPOBAaHHWE TIO pas3leiaaM W TeMaM, OIpeaenseT
pacrpejesieHre ero no kiaccam (rojam U3ydeHus).

[Iporpamma 1o uH(bOpPMATHKE OMNpeAesieT KOJMYECTBEHHbIE U KaueCTBEHHbIE
XapaKTepUCTUKU Y4eOHOTO MaTepHaia JIjs KaXIOTro roja H3Y4YeHHs, B TOM YHCIE
JUISL  COJIEp KAaTeNIbHOTO HAMOJHEHUST Pa3HOro BHJA KOHTPOJS (MPOMEKYTOUHOU
aTTecTallui OOY4YaroIIMXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX PadOT, rOCyAapCTBEHHOU
UTOroBOM arrecraumu). Ilporpamma mno wuHbOpMaTHUKE SBISETCA  OCHOBOM
JUISL COCTaBJICHHS ABTOPCKUX YYEOHBIX MpPOrpaMM U Y4EOHHUKOB, TEMATHYECKOTO
IUTAHUPOBAHUS Kypca YIUTENEM.

[ensmMu m3yudeHuss WHOOPMATUKH HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
SIBJISIFOTCSL:

dbopMUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKH HWH(DOPMATUKH, JOCTHKEHUSM HAYyYHO-TEXHUYECKOTO
nporpecca MU OOIIECTBEHHOM TMpakTUKW, 3a CYET pa3BUTUS MPEACTaBICHUMN
00 mH(pOpMalMK KaK O BaKHEHMILIEM CTPAaTErMUeCKOM pecypce pa3BUTHUSL JIMYHOCTH,
rocyaapcTtBa, oOOIIECTBa, MOHUMAaHHE POJU  HHPOPMAIMOHHBIX  IPOIIECCOB,
UH(GOPMAIIMOHHBIX PECYPCOB U MH(OPMALMOHHBIX TEXHOJOTUH B YCIOBHIX IUGPOBOI
TpaHchopMaIi MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

pa3BUTHE  ANTOPUTMUYECKOTO  MBILIUIEHUS Kak  HEOoOXOIUMOIro  yCIOBHUSA
npo(hecCHOHANBHOM JIEATETbHOCTH B COBPEMEHHOM HH(POPMAIMOHHOM OOIIECTBE,
MPEANOoJaraiiero cnocoOHOCTh 00yJarolerocs pa3ouBaTh CI0KHbBIE 3a7a4d Ha OoJee
IpOCThIe TOJ33aJa4yM, CPaBHMBATh HOBBIC 3aJaud C 3ajayaMi, PEUIEHHBIMU paHee,
OMpeNeNATh IIary JUist TOCTUKEHUS pe3yJibTaTa U Tak Jajee;

dbopMupoBaHME ¥  pa3BUTHE KOMIETCHIMN  oOydJarommxcss B 00yactu
UCIIOJIb30BaHUSI HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, B TOM YHCIIE
3HaHWM, YMEHUN U HABBIKOB pabOThl ¢ MH(MOpMaluei, nporpaMMUpOBaHUs,



KOMMYHHMKAIIU B COBPEMEHHBIX LHU(POBBIX Cpelax B YCIOBUSAX OOeCHedeHus
MHPOPMALIMOHHOI 0€30MaCHOCTH JINYHOCTH 00Y4YaIOLIerocs;

BOCIIMTAHHE OTBETCTBEHHOTO M HM30MpATEIbHOIO OTHOLICHHS K HWH(pOpMAIUU
C y4€TOM TMpaBOBBIX M JTUYECKHX aCHEKTOB €€ paclpoCTpaHEHHs, CTPEMIICHUS
K TpPOJODKEHHIO O00pa3oBaHHMs B 00JacTH HMH(DOPMAIMOHHBIX TEXHOJIOTUH U
CO3UJATEIbHO AEATEIILHOCTH C TPUMEHEHHEM CPEICTB MH(POPMAIIMOHHBIX TEXHOIOTUH.

HNudopmaTrka B OCHOBHOM 0011IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTb MH()OPMATHKH KaK HAyYHOW TUCIMITIIMHBI, H3y4aroliei 3aKOHOMEPHOCTH
OpPOTEKaHUsT M  BO3MOXHOCTHM  aBTOMAaTH3allMd  HH(QOPMAIIMOHHBIX MPOIIECCOB
B Pa3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00J1aCTU MPUMEHEHHSI HUHPOPMATUKHU, MIPEXK/IE BCETO HHPOPMAI[MOHHBIE
TEXHOJIOTHH, YIPABIECHUE U COLIMAIBHYIO CEpY;

MEKIUCUUIUIMHAPHBIA ~ XapakTep  WHGOPMATUKM M WHPOPMALMOHHOM
JesITeTTbHOCTH.

N3yuenue nH(GOPMATHKU OKa3bIBaeT CYLIECTBEHHOE BJIMSHHME Ha (HOpMUpOBaHHE
MUPOBO33pEHUSI 00YYaroMIerocsi, €ro >KMU3HEHHYIO MO3HIIMIO, 3aKJIaJbIBA€T OCHOBBI
NOHUMAaHMs TPUHIMIOB (DYHKIIMOHUPOBAHUS U HCHOJIb30BAHUSA HHMOPMAIIIOHHBIX
TEXHOJOTHM Kak HEOOXOAMMOIO HMHCTPYMEHTa MPAKTHYECKU JHO0OW NEeATEIbHOCTH U
OHOTO W3 Hambojee 3HAYMMBIX TEXHOJIOTUYECKUX JIOCTHKEHHH COBPEMEHHOI
UBWIN3aUU. MHOTHE NpeaMeTHble 3HAaHUS M CHOCOOBI JEeSTeTbHOCTH, OCBOCHHBIC
0o0y4JaomuMuCs MPU HU3YyYeHHUH WH(POPMATHUKU, HAXOIAT MPUMEHEHHE KaK B paMKax
00pa30BaTENLHOrO Mpolecca MPU H3YYEHHH IPYTUX MPEIMETHBIX 00JacTel, Tak H
B UHBIX )KMU3HEHHBIX CUTYAIlUsIX, CTAHOBATCA 3HAUMMBIMH JIsI QOPMUPOBAHUS KAaYECTB
JUYHOCTH, TO €CTh OPUEHTHUPOBAHBI HA (POPMHUPOBAHIE METATIPEIMETHBIX U JIMYHOCTHBIX
Pe3yabTaTOB O0YUEHUSI.

OcHoBHbIe 3amaun yuyeOHoro mnpeamera «MHdopmatuka»y — chopmMHUpOBaThH
y 00y4aromuxcs:

MOHMMAaHHE MPHUHIIUIIOB YCTPOUCTBA U (PYHKIIMOHUPOBAHUS OOBEKTOB HH(PPOBOTO
OKpY>KEHUS, NpEACTaBICHUA OO0 HCTOPHUM M TEHISHIMSX pa3BUTHS WHPOPMATUKU
nepuoja nudpoBoii TpanchopMai COBpeMEHHOT0 00IIIEeCTBA;

BIaJieHHe 0a30BBIMH HOpPMaMu WHGOPMAIIMOHHON 3TUKM W TIpaBa, OCHOBAMH
uHGOPMAIIMOHHON 0€30MacHOCTH, 3HAHUS, YMEHHS M HAaBBIKA IPAMOTHOW MOCTAHOBKHU
3a7a4, BOSHHUKAIOMIUX B MPAKTUYECKOU AEATENbHOCTH, JJISI MX PEIICHUS C MOMOIIbIO
MH(POPMALIMOHHBIX TEXHOJIOTUH, YMEHHsS M HAaBBIKM (HOPMAIM30BAHHOTO OMMCAHUS
MOCTaBJICHHBIX 33/1a4;

0a3oBbie 3HaHHUA 00 WHPOPMANMOHHOM MOJACIUPOBAHUU, B TOM YHCIE
0 MaTeMaTU4YE€CKOM MOJICTUPOBAHHH;

3HaHHE OCHOBHBIX JITOPUTMHYECKHUX CTPYKTYpP M YMEHHUE MPUMEHSTH 3TU 3HAHUS
U1 IOCTPOCHUS AITOPUTMOB PELICHUA 3324 M0 X MAaTeMaTHUECKUM MOJEIISIM;

YMEHHS ¥ HABBIKH COCTABJICHUS MTPOCTHIX MPOTPAMM IO MOCTPOSHHOMY aJITOPUTMY
Ha OJHOM U3 3bIKOB MTPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS;



YMEHUS U HaBBIKH 3(PGHEKTUBHOTO MCIOIB30BaHUSI OCHOBHBIX THIOB MPHUKIIATHBIX
nporpamMm (MPUJIOKEHUN) OOIIero Ha3zHadeHUus W WHOOPMAIMOHHBIX  CHUCTEM
JUTSI PEIIEHUS C UX TIOMOIIIBIO IPAKTUYECKUX 3a71aY;

yMEHHUE IPAMOTHO MHTEPIPETUPOBATH PE3YJIbTaThl PEUICHUS MPAKTHUYECKUX 3a]a4
C MOMOIIBI0 HMH(POPMANMOHHBIX TEXHOJIOTHH, MPUMEHSTh MOJYYCHHBIC PE3yIbTaThI
B IIPAKTUYECKOM JESATEIHHOCTH.

Ilerm w 3amaum wsydeHus WHHOPMATHKA HA YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUs ONPENENAIOT CTPYKTYpy OCHOBHOTO COZAEpX aHHUs ydeOHOro mpenMera
B BUJIE CJIEAYIOIIUX YETHIPEX TEMATUUECKUX PaA3/IEIIOB:

U poBasi TpaMOTHOCTb;

TEOPETHYECKHE OCHOBBI MH(POPMATUKH;

aNTOPUTMBI U TPOTPAMMHUPOBAHNE;

UH(OPMAIMOHHBIE TEXHOJIOTHUH.

B cucteme o61iero obpazoBanus HHPOpMaTHKA ITPU3HAHA 00s3aTEILHBIM YU4eOHBIM
MPEMETOM, BXOJISAIIUM B COCTaB MpeAMETHON 0bsactu «Maremaruka u HHQOpMaTUKa.
®I'OC OOO mnpenycMoTpeHbl TpeOOBaHUS K OCBOCHHIO TPEIMETHBIX PE3yJIbTAaTOB
no wuHopMatuke Ha 0a30BOM U YrIyOJEHHOM YPOBHSX, HMEIOIIUX OOIIIee
coJiepKaTeIbHOE SAPO U COTTIACOBAHHBIX MEXAY CO00M. DTO MO3BOJISIET PEaTN30BbIBATD
yrayOonéHHoe u3ydyeHue HMHPOPMATUKM KaK B paMKax OTIEIbHBIX KIJIACCOB, TaK U
B paMKaX WHJMBHIyaJbHBIX 00pa30BaTENIbHBIX TPAEKTOPUH, B TOM YHCIIE€ HCIOIb3YS
CETEBOE B3aMMOJICHCTBHE OpraHU3alUid U TUCTAHITMOHHBIC TeXHOIoruu. [1o 3aBepiieHnn
peanu3aluMyd TporpaMMm YriIyOJIEHHOTO YpOBHS OOydwaroludecs CMOTYT JeTalibHee
OCBOWTH MaTeprasl 0a30BOTO YPOBHS, OBJIAAETh PACIIUPEHHBIM KPYroM MOHSITHH U
METOJIOB, peIIaTh 33a/1a4u 00Jiee BBICOKOTO YPOBHS CIOKHOCTH.

OO6miee 4YuCIO 4YacoB, PEKOMEHJOBAHHBIX [UJIi U3y4YeHUs UHGOOpPMATUKU
Ha yriyOseHHOM ypoBHe, — 136 waca: B 8 kiacce — 68 yacoB (2 yaca B HeJeno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIENIO).



COJAEPXXAHUME OBYUYEHUA
8 KJUIACC

Teopernvyeckue 0CHOBbI HHPOPMATUKU

[To3unMoHHbIE ¥ HEMO3WIIMOHHBIE CUCTEMBI cuucieHus. Andasut. OcHOBaHUE.
Pa3Bépuytas ¢opma 3anucu uwncna. llepeBog B JECATHUHYIO CHUCTEMY UHCEN,
3aMUCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cucrtema cuucieHus.

JIBonuHas cucteMa cuuciieHus. llepeBoj HaTypalbHBIX YHCE B JABOMYHYIO
cucremy cuucieHus. Bocbmepuunas cuctema cuucieHus.  IlepeBon  ywmcen
U3 BOCBMEPUYHOW CHCTEMBl B JBOMYHYIO M JCCATUYHYIO CHUCTEMbI W OOpaTHO.
[llecTHaguaTepuyHas cucrteMa cuuciieHus. [lepeBon 4ncesn M3 IMIECTHAALATEPUYHOU
CHUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATUIHYIO CHCTEMBI U 00paTHO.

Apudmernueckre onepay B JBOMYHOM CUCTEME CUUCIICHUS.

[IpeacraBnenue 1enbx Yrces B P-u4HbIX cucTeMax cuucieHus. ApupMeTndeckue
onepanuu B P-MUHBIX cCUCTEMAaX CUMCIICHUS.

Jlornueckue BbICKA3bIBAHUS. Jlornueckue 3HAYCHUS BBICKA3bIBAHU .
DneMeHTapHble U  COCTaBHbIE BbICKa3biBaHUA. Jlornmueckue omnepanmuu:  «u»
(KOHBIOHKIIMS, JOTUYECKOE YMHOKEHUE), «HII» (TU3BIOHKIIUS, JIOTHYECKOE CII0KEHUE),
«He» (JIOTUYECKOE OTPHUIAHUE), «HUCKIIoYarouee Win» (CIOKEHHE MO MOAYIo 2),
«UMIUTUKAIUS»  (CIEOBAHUE), <«OAKBHUBAJICHIUS» (JIOTMYECKAasT PABHO3HAYHOCTH).
[Ipuopurer normyeckux omnepauuii. OmnpeneseHHe HUCTUHHOCTA — COCTAaBHOIO
BBICKA3bIBAHUSI MPU M3BECTHBIX 3HAYEHUSAX HCTUHHOCTH BXOJAIIMX B  HETO
AJIEMEHTAPHBIX BHICKA3bIBAHUH.

Jlornueckue BoipaxeHus. [IpaBuna 3anvcu Jorudeckux BelpakeHUi. [locTtpoenune
TAONHI] UCTUHHOCTH JIOTMYECKUX BBIPAXKCHUN. YTPOIIEHUE JOTUYCCKUX BBIPAKCHUI.
3akoHbl anreOpbl JOTUKU. [locTpoeHWe JOTMYECKMX BBIPAKEHUNW MO TabmuIe
VUCTUHHOCTH.

Jlornueckue 37€MEHThl. 3HAKOMCTBO C JIOTMUECKUMH OCHOBaMHU KOMIIBIOTEPA.
Cymmarop.

AJITOPUTMBI U IPOrPAMMUPOBaHUE

SA3pik nporpammupoBanus (Python, C++, Java, C#). Cuctema nporpaMMHUpOBaHUS:
PEIAaKTOP TEKCTA MPOrPaMM, TPAHCIISITOP, OTJIAIUHK.

Ilepemennas: Tun, wuMms, 3HadeHue. Llenble, BENIECTBEHHBbIE W CHUMBOJBHBIC
NIEpPEMEHHBIE.



Onepatop mnpucBauBaHus. ApuU(METHUECKHE BBIPAKCHUS U TMOPSAOK UX
BbIHciieHrus. Omneparuu ¢ 1eAbIMA YHCIIaMH: IICJIOYMCIICHHOE JEJIEHHe, OCTaTOK
ot nenenus. [IpoBepka neaIMMOCTH OJTHOTO LIEJIOTO YKCIa Ha JPYToe.

Omnepariu ¢ BeeCTBEHHBIMU YuCIaMu. BcTpoeHHble GhyHKITNN.

Crny4vaitnble (TICeBIOCTy4YaifHbIC) YUCTIA.

BetBnenus. CoctaBHbie yCIOBUA (3aUCh JOTUYECKUX BBIPAXKEHUN HA U3y4aeMOM
SI3BIKE TPOTpaMMHpOBaHus). HaxoxnaeHne MUHUMyMa U MakCUMyMa W3 JIBYX, TPEX U
4eThIpEX umncen. Pemenne KBaipaTHOTO ypaBHEHUS, HMEIOIIErO BEIECTBEHHBIE KOPHHU.
Jlornueckue nepeMeHHbIE.

JlnanoroBasi oTJIafka MPOTpaMM: IOIIATOBOE BBIMOJHEHUE, MTPOCMOTP 3HAYCHUN
BEJIMYMH, OTJIaJ0YHbIA BHIBOJ, BEIOOP TOYKH OCTaHOBA.

Hukn ¢ ycnoBueM. Anroputm EBknmaa st HaxoKJIeHUS HauOOJIbIIEro oOIIero
NENUTENs JBYX HATypalbHBIX 4HCeNl. Pa30ueHue 3amucu HATypalbHOTO YHCIIA
B MO3UITMOHHOW CHCTEME C OCHOBAaHWEM, MCHBIIUM WM paBHBIM 10, Ha OTICIHHBIC
1 psel. PaznokeHne HaTypadbHOTO YHCIIA HA TIPOCTHIE COMHOKHUTEIIH.

[{uki c nepeMeHHON. AJITOPUTM MTPOBEPKHU HATYPAIBHOTO YMCJIA HA TIPOCTOTY.

Ananmu3 anroputMoB. OnpenenieHne BO3MOXKHBIX PE3YJIBTaTOB Pa0OTHI alrOpuTMa
npy 33JaHHOM MHOXECTBE BXOJHBIX JIaHHBIX, OMNPENEICHUE BO3MOXKHBIX BXOJHBIX
JAHHBIX, TPUBOSIINUX K JAHHOMY pE3yJIbTary.

OOpaboTka TMOTOKAa JaHHBIX: BBIYHCICHHE KOJMYECTBA, CYMMBI, CPEIHEro
apu(pMETUYECKOTO, MHUHUMAJIBLHOTO M  MAaKCHUMAJIbHOTO 3HAYEHHH  DJIEMEHTOB
MOCJIEIOBATEIBLHOCTH, YAOBIETBOPSIOIINX 33JAHHOMY YCIOBHIO.

O6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) II€PEMEHHBIC.
[TocumBonbHas 00paboTka cTpok. [1oacy€r 4acToThl MOSIBIEHUS CUMBOJIAa B CTPOKE.
Bcerpoennsie pyHKIMM 1711 00pabOTKH CTPOK.

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CoOCTaBiIeHUE H
OTJIaJIKa TPOrpaMM, pPEATU3YIOIIMX THUIOBbIE AJITOPUTMbI OOPaOOTKH OJHOMEPHBIX
YKCIIOBBIX MACCUBOB, Ha OJHOM W3 s13bIKOB IporpammupoBanus (Python, C++, Java, C#):
3ar0JHEHUE YMCJIOBOI'O0 MACCHBA CIyYailHBIMHM YMCIAaMHU, B COOTBETCTBUU C (HOPMYJIOM
WIK TyTEM BBOJIA YUCEN, HAXOXJACHUE CYMMbI 3JIEMEHTOB MAacCHBA; JIMHEUHBIN MOUCK
3aIaHHOTO 3HAY€HUsI B MAaCCHUBE, MOJCYET BJIEMEHTOB MACCHBA, YJIOBIETBOPSIOLIUX
3aIaHHOMY  YCJIOBHMIO, HAaXO0XXJI€HHE€ MHUHUMAIBHOTO (MAaKCUMAJIBHOTO) 3JeMEHTa
MaccuBa.

[ToHsiTHE O CITOXKHOCTH aJITOPUTMOB.

HNudopmanuoHHbIE TEXHOJIOTMH

[Tonstre 00 >7IEKTPOHHBIX TabiuIax. THUIBI JAaHHBIX B sYCHKAX SJIEKTPOHHOU
tabaunpl. PemaktupoBanue u QopmatupoBaHue Tabnui. BcerpoeHHble  QyHKIHMH
JUIsL TIOMCKa MaKCUMyMa, MHHUMyMa, CYMMbl M CpEAHEro apudMeTHuecKoro.
CoptupoBka 1 (puIbTpals JaHHBIX B BbIJIEJICHHOM auana3one. [loctpoenue auarpamm
(rucrorpaMma, KpyroBas JuarpaMma, ToueyHas guarpaMmma). Beioop tuma guarpaMmel.

[IpeobpazoBanne Gopmyn mnpu konmupoBaHuu. OTHOCHUTENbHAs, aOCOMIOTHAS U
CMeIIaHHas ajpecarms.



9 KJIACC

Hu¢posBas rpaMOTHOCTH

I'no6anwHas ceth MuTepHeT. IP-ampeca y3nos. CeTeBoe xpaHeHUE TaHHBIX. MeTO bl
WHMBUYAIbHOTO U KOJJIEKTUBHOTO pa3MellleHuss HOBOM uH@popMauuu B MHTepHeTe.
Bonbiive nannbie (MHTEpHET-IaHHbIE, B YACTHOCTHU JaHHBIE COI[MATBHBIX CETEH).

Pazpabotka BeO-ctpanuil. SA3eik HTML. CtpykTypa BeO-CcTpaHUIIbl. 3aroj0BOK U
Teno crpaHullpl. Jlormdeckas pa3MeTka: 3arojoBkd, abO3anbl. Pa3pa®oTka cTpanwil,
coJiepKalluX PUCYHKHU, CIIUCKHU U TUTIEPCCHUIKH.

[TonsatTue 00 wuHOOPMAMOHHOW 0€30MacHOCTH. YTpo3bl HHGOPMAIMOHHON
0€30MacHOCTH MPU padoTe B II100ATBHON CETH U METObI POTUBOACHCTBUS UM. [TpaBuna
Oe3omacHol ayreHTU(dUKauu. 3amura JndyHoi nuopmanuu B utepuere. besonacHele
cTpareruu noseneHusi B Murepuere. [lpenynpexienne BOBI€YEHUS B AECTPYKTUBHbBIC U
KpUMHHAJIBHBIE (DOPMBI CETEBON aKTUBHOCTH (KUOEPOYJUTHHT, PUIMHT U ApyTrue GOpMbI
CETEBOM aKTUBHOCTH).

Bunbr npesrensHoctu B MuTepHeTe. MHTEpHET-CEpPBUCH: KOMMYHUKAIMOHHBIE
CepBUCHI (MMOYTOBas Clyk0a, BUICOKOH(DEPEHLIUH U JPYrU€ CEPBUCHI), CIIPABOUHbIC
CIy>KObI (KapThl, paclucaHus W APYrue), MOUCKOBBIE CIYKObI, CIy>KObl OOHOBJICHUS
nporpamMmmHoro ooecnedeHusi. CepBUCHI TOCYTapPCTBEHHbBIX YCIYT.

O6naunble Xpanunuiia gaHHbIX. CpeacTBa COBMECTHOW pa3pabOTKU JTOKYMEHTOB
(onmaitH-oducer). [IporpammHuoe obecreueHre Kak BeO-CEpBHC: OHIAHHOBBIC TEKCTOBBIE
U rpapuueckre peakTopbl, Cpelibl pa3pabOTKU MPOrpamM.

Teopernvyeckue 0CHOBbI HHPOPMATUKU

Monens. 3amaum, pemiaeMble ¢ NOMOLIbIO MojenupoBaHus. Kitaccuduxanmm
Mozeseil. MarepuaibHble (HaTypHbIe) U HHPOpMAIMOHHbIE Mojenu. HenpepbiBHbIE U
JUCKpeTHbIE Mosienu. mutannonHbie Mojaenu. Mrpossie mojenu. OLeHKa COOTBETCTBUE
MOJIETIN MOJEIUPYEMOMY OOBEKTY U LIEJISIM MOJIECTUPOBAHUSI.

TaOnuunble Mozenu. Tabiuua Kak IpeaCTaBICHUE OTHOIIEHHUS.

ba3bl nanHbIX. OTOOP B TaOIMIE CTPOK, YAOBIETBOPSIOLUIUX 33JaHHOMY YCJIOBHIO.
Pa3pabotka ogqHoTabnuuHoi Oa3bl maHHbIX. COCTaBJl€HHE 3alpocOB K 0asze JaHHBIX
C IOMOLIBIO BU3YAJIBHOTO PEAAKTOPA.

I'pad. Bepumna, pebpo, mytb. OpueHTUPOBaHHBIE M HEOPUEHTHUPOBAHHBIE TPadBbl.
Jlnmuna (Bec) pebpa. BecoBast marpuria rpada. [[nmHa myTtr Mexay BepuimHaMu rpada.
[Touck ontumaneHOoro mytu B rpade. HauanbHas BepumimHa (MCTOYHMK) W KOHEYHAas
BepiIMHa (CTOK) B OpHEHTHUpPOBaHHOM Trpade. Brruncnenme koimyecTBa myTei
B HaIpaBJICHHOM allUKJINYECKOM rpade.

HepeBo. Kopens, Bepmmna (y3emn), aucT, pedpo (mayra) mepesa. Bricora nepesa.
[Tognepeo. Ilpumepbl ucnonb3oBaHusl AepeBbeB. [lepebop BapuaHTOB C TOMOIIBIO
JepeBa.

[lonsTe MaremMaTM4YeCKOW MOJeNU. 3ajJayd, peliaeMble C  [OMOUIBIO
MaTEMaTUYECKOro (KOMIBIOTEPHOI0) MOJeIUpoBaHus. OTiauure MaTeMaTH4ecKOu
MOJIEJIN OT HaTypHOM MOJIENN U OT CIIOBECHOTO (JINTEPATypHOT0) OMUCAHUS 00BEKTA.



OTanel KOMIIBIOTCPHOTO MOJCIUPOBAHMA: IIOCTAHOBKA 3aJlauM, IIOCTPOCHHUC
MaTEMaTHYE€CKOMN MOJCIHU, IIporpaMMHass pcaln3alnusi, TCCTHPOBAHUEC, IMPOBCACHUC
KOMIIBIOTCPHOT O SKCIICPUMCHTA, dHAJIN3 €Iro pEe3yJIbTaTOB, YTOYHCHUC MO/ICIIN.

AJITOPUTMBI ¥ NPOrPAMMHPOBaHHe

Pa3zOuenue 3amaun Ha noA3agaun. BcnoMorareabHble anrOpUTMBI (MTOAPOTPaAMMBI,
npoueaypsl, Gynkuun). [lapameTpbl Kak CpeACTBO M3MEHEHHUS PE3yJIbTaTOB PabOTHI
noanporpaMmel. Pesynbrat @ynkiuu. Jlornueckue QyHKIUN.

Pexypcusi. PexypcuBHble mnoamporpamMmbl (mpouenypbl, (yHKIHH). YCIOBHE
OKOHYaHMs peKypcuu (6a3oBble ciryyan). [IpruMeHenue pexypcu Aiis nepedopa BapHaHTOB.

CoptupoBka MaccuBOB. BcTpoeHHbIE BO3MOXHOCTH COPTHUPOBKH BBIOPAHHOTO
SI3bIKA IPOTPAMMHUPOBAHUSL.

JIBOWYHBII OUCK B YHOPSA0YEHHOM MacCHBE.

JIBymepHbIe MaccuBbl (MaTpuilbl). OCHOBHBIE aqTOPUTMbI 0OPaOOTKH JABYMEPHBIX
MaccuBOB (MaTpHI): 3aloJIHEHHE JBYMEPHOIO MAacCHUBa CIIy4allHBIMH YHCIAMU |
C UCIIOJIb30BaHUEM (POPMYII, BEIUMCIEHHUE CYMMBI 3JIEMEHTOB, MUHIMYMa 1 MaKCUMyMa
CTPOKH, CTOJNOIA, AUana30Ha, MOUCK 3aJaHHOro 3HaueHus1. COpTUPOBKA MO HECKOIbKUM
KpUTepusiM (YpOBHSIM).

JluHamMu4eckoe  MporpaMMHUpOBaHME. 3ajaud, pellaeMble C  [TOMOUIBIO
JUHAMHYECKOTO MPOTrpaMMHUPOBAHUS: BbIYHCICHUE (DYHKUINMN, 3alaHHBIX PEKYpPPEHTHON
(bopmyoH, MoACYET KONUYEeCTBAa BAPUAHTOB, BBIOOP ONTUMAIBHOTO PEILICHUS.

VYnpasnenue. Curnan. OOpatHast cBsi3b. [lomyueHue CHTHajIOB OT IU(PPOBBIX
JaTYNKOB (KacaHus, pPacCTOSHUS, CBETA, 3ByKa M Jpyroro). Ilpumeps! ucrnoib30BaHus
NPUHLINAIIA OOpAaTHOM CBSI3W B CHCTEMax YIPABJICHUA TEXHUUYECKHMMH YCTPONCTBaMH,
B TOM uucie B poOoroTexHuke. [Ipumepsl poOOTH3MPOBAHHBIX CHCTEM (cHcTeMa
yIpaBiICHUS JIBUKEHHEM B TPAHCIOPTHOM CHUCTEME, CBapOyHas JHHHS aBTO3aBOJA,
aBTOMATH3MPOBAHHOE  YIpPAaBJIE€HHE OTOIJICHWEM JOMa, AaBTOHOMHAs CHCTEMa
yIpaBJICHUs! TPAHCTIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI).

HNudopmManuoHHbIE TEXHOJIOTMH

VYcnoBHBIE BBIYMCICHHUS B 3JEKTPOHHBIX Tabmuuax. CyMMUpOBaHHE U TMOACUET
3HAYCHH, OTBEUAIOIIUX 3aJaHHOMY yCiI0BUI0. OO6paboTka OOIbIINX HAOOPOB TAHHBIX.

JlnHaMu4eckoe MporpaMMHUPOBAHHUE B JIEKTPOHHBIX TaOIHIIAX.

YucneHHOE MOJAETUPOBAHME B DJCKTPOHHBIX Tabnunax. UucieHHOe pelieHue
ypaBHEHHI ¢ MOMOIIbI0 1o0opa napamerpa. [lonck onTuManbHOTO pereHus.

Ponbp mH(pOpMaLMOHHBIX TEXHOJOTHH B Pa3BUTHUM SKOHOMUKH MHpA, CTPaHbI,
peruoHa.

OtkpeiThie 00pa3oBarenbHbie pecypesl. [Ipodeccun, cBszanHble ¢ MHOOPMATHKON
U UHGOPMAIMOHHBIMU TEXHOJIOTUSIMU: BeO-Iu3aiiHep, MPOrpaMMHCT, pa3padOTUHK
MOOWJIBHBIX TPUIIOKEHUHM, TECTUPOBILUK, aPXUTEKTOP MPOTPaMMHOI0 OOecreyeHus,
CHELMAINCT 0 aHATHM3Y TaHHBIX, CHCTEMHBIH aIMUHUCTPATOP.

3HAKOMCTBO C TMEpPCHEKTUBHBIMU HAIPABICHUSMU Pa3BUTHS HHGOPMAIIMOHHBIX
TEXHOJIOTUI (Ha MpHUMEpe HCKYCCTBEHHOIO HWHTEIUIEKTa M MAIIWHHOTO OOYYEeHHS).
CucTtembl yMHOTO TOpojia (KOMIBIOTEPHOE 3PEHHE U aHAJIU3 OOJIBIINX JaHHBIX).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbrate uzyueHus ”HPOPMATUKU HA YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHHUS
y obyyarorerocs 0yyT copMHUPOBAHBI CIAEAYIOMINE TUIHOCTHBIC PE3YIhTATHI B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHMS:

[IEHHOCTHOE OTHOILIEHUE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICIMI0, TOHUMAaHWE 3Ha4YeHUs WHOOPMATUKA KaK HAyKH B IKU3HU
COBPEMEHHOT0 OOIlEeCTBa, BIAJACHUE JIOCTOBEPHOW HH(POpMAIUMEl O TMeperoBbIX
MUPOBBIX H  OTCUECTBEHHBIX JOCTIDKCHHSIX B  oOnactTu uWHGpOpMATUKH U
WH()OPMAITMOHHBIX TEXHOJOTUMN, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O MU(PPOBOH
TpaHcpopMaIi COBPEMEHHOTO O0IIeCTBA

2) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OpUEHTalMsl Ha MOpaJIbHbIE LIEHHOCTH M HOPMBI B CHUTYyalUsIX HPABCTBEHHOI'O
BbIOOPA, TOTOBHOCTh OLICHUBATh CBOE MOBEJEHUE U MOCTYINKH, a TAK)KE MOBEJIECHUE U
NOCTYIIKM JPYTHX JIOAEH C MO3ULMKM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM
OCO3HAHHUS TOCJIEICTBUN INOCTYIKOB, aKTUBHOE HENPHUATHE ACOLUAJIBHBIX MOCTYIIKOB,
B TOM umciie B IHTepHerTe;

3) rpamIaHCKOr0 BOCIIUTAHUSA:

IpeACTaBICHUE O COIMATBHBIX HOPMaxX M MpaBUIaX MEKJIUYHOCTHBIX OTHOIIECHUMN
B KOJUICKTHBE, B TOM UYHCJE€ B COIMAJIBHBIX COOOIIECTBAX, COOJIOJICHHE MPaBUII
0€30MacHOCTH, B TOM YHCJIE HABBIKOB Oe€30macHoro mnoBeneHus B MuTepHeT-cpene,
TOTOBHOCTh K Pa3HOOOpPa3HON COBMECTHOM JIEITEIILHOCTH IMPHU BBIMOJHEHUH y4E€OHBIX,
IIO3HABaTEeIbHBIX  3ajady, CO3JIaHHUU y4eOHBIX MIPOCKTOB, CTpEeMJICHUE
K B3aMMOIIOHMMAHHMIO M B3aUMOIIOMOIIM B MPOIECCE ATOW ydeOHOW NesITEIHHOCTH,
TOTOBHOCTh OILICHMBATh CBOE IMOBEJACHUE M TOCTYNKHW CBOMX TOBApHUIIEH C MO3WIIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBUM MOCTYIKOB,;

4) 1eHHOCTH HAYYHOTI'O MO3HAHMSA:

c()OPMUPOBAHHOCTh MHMPOBO33PEHUYECKUX IpeAcTaBiIeHUl 00 wuH(popMaluuy,
UHGOPMAIIMOHHBIX TpoLeccaX U MHPOPMAIIMOHHBIX TEXHOJIOTHUSX, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIECTBEHHOW MPAKTUKHU M COCTABIISIONIUX
0a30BYI0 OCHOBY IS IOHUMAaHHUSI CYIIHOCTH HAYYHON KapTHHBI MUPA;

MHTEpeC K 00yUEHUIO U TIO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH
K €caMOOOpa30BaHMIO, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHSA OOYy4YECHHS
B JaJIbHEUIIIEM;

OBJIaJICHHE OCHOBHBIMH HaBBIKAMU HCCIIEIOBATEIbCKOMN JIEATEIbHOCTH, YCTAHOBKA
Ha OCMBICJIICHHE OIBITA, HAOJIOEHUH, OCTYIKOB U CTPEMJIEHHUE COBEPIICHCTBOBATH
MyTH JOCTUKECHHSI UHIUBUYaJIbHOTO U KOJIJICKTUBHOTO 0J1aromnoayvus;
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c(OpMUPOBAHHOCTh HMHGOPMAIMOHHON KYJIbTYpbl, B TOM 4YHCJIE€ HAaBBIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOM JIMTEpPaTypOM,
pa3HOOOpa3HBIMU CpPEACTBAMH HMH()POPMAIIMOHHBIX TEXHOJIOTUH, a TakKe YMEHHUs
CaMOCTOSITENIbHO OINpPENEeNsATh LIEeTH CBOEro OOydeHHus, CTaBUTb U (POPMYIUPOBATH
JUIs ce0sl HOBBIE 3a/1a4M B yu&€0e 1 M03HABATEIbHOMN IE€ATeIbHOCTH, Pa3BUBATh MOTUBBI U
MHTEPECHI CBOEH IMO3HABATEIILHOU IEATENBHOCTH;

S) ¢opmupoBaHus KyJAbTypPbl 310POBbS:

OCO3HaHHUE LICHHOCTU >XU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/10POBBIO,
yCTaHOBKA Ha 370pOBbII 00pa3 *MU3HHU, B TOM YUCIE U 3a CUET OCBOCHUS U COOJIIOICHUS
TpeOoBaHUil ~ Oe30macHOW  JKCIUIyaTallud  CPEACTB  MH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOr0 BOCIIUTAHMS:

MHTEpEC K TMPaKTUYeCKOMYy u3ydeHHio mpodeccuii u Tpyda B cdepax
po(hecCHOHATEHOM e TENBHOCTH, CBSI3aHHBIX ¢ MH()OPMATHUKOMN, MPOTPaMMHUPOBAHUEM
U UWHGOPMAIMOHHBIMUA TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTIDKCHUSX HAYKH
WHPOPMATUKU U HAYYHO-TEXHUYECKOTO MPOTpecca;

OCO3HaHHBIM BHIOOP M TOCTPOSHUE MHAWBHUIYATLHON TPAaeKTOpUU 0Opa3oBaHUS U
KU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTENH;

7) 3K0JI0TrHY€eCKOr0 BOCIIMTAHMS S

OCO3HAHHME TI00AJTBLHOI0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IyTeH UX perieHus,
B TOM 4YHCJIE C Y4ETOM BO3MOKHOCTEM HMH(POPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH;

8) ajanranum o0y4arouerocss K M3MEeHAIOIIMMCS YCJIOBUAM COLMAJIBLHOM CPe/bl:

OCBOEHHE OOYYalOIIUMHCS COLMAIBHOTO OIbITA, OCHOBHBIX COIIMAJIBHBIX POJIEH,
COOTBETCTBYIOIIUX JICSITEIIBHOCTA BO3PACcTa, HOPM M MPABHIT 00I1IECTBEHHOTO IMMOBEICHMUS,
dbopM coluanbHON >KU3HU B I'PYIINax U COOOIIECTBaX, B TOM YHCIIE CYIIECTBYIOIIUX
B BUPTYaJIbHOM MPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeamMeTHble  pe3ylbTaThl  OCBOEHHUS ~ O0pa3oBAaTENbHOM  MPOrPaMMBI
no MHGOPMATUKE OTPAXKAIOT OBJIAJICHUE YHHBEPCAIbHBIMU YYEOHBIMU JEHCTBUSIMH —
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISTUBHBIMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JeCTBUS
ba3oBble JJornuyeckue 1eMcTBUS:

yMEHHUE OMpeACsaTh MOHATHS, CO3/1aBaTh 000OIIEHNS, YCTaHABIUBATh aHAJIOTHH,
KIaccu(pumupoBaTh,  CaMOCTOSITEIPHO  BBIOMpATh  OCHOBAaHUSI W KPHUTEPUU
Uil KiIaccUUKAIMK, YCTAaHABIWBATH MPUYUHHO-CICACTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKHUE PACCYKICHUS, TPOBOAUTH YMO3AKIIIOUEHUS (MHYKTUBHBIE, 1€TYKTUBHbBIE U
10 QHAJIOTHH) 1 BBIBOJIBI;
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YMEHHUE CO371aBaTh, MPUMEHSITh U MPE0OPa30BHIBATh 3HAKH U CUMBOJIBI, MOJICIIN U
CXEMBI JUIsl pellieHusl Y4eOHbIX U MO3HABATENbHBIX 337124,

CaMOCTOSTENIbHO BBIOMpaTh CHOCOO pernieHus y4yeOHoM 3aiauu  (CpaBHHBAaTh
HECKOJIbKO BapUMaHTOB peLIEHUs, BbIOMpaTh HauOoliee MOAXOASAIMA € Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaTebCKue AeMCTBUSA:

bopMyIMpOBaTh BOMPOCHI, (DUKCUPYIOMIHE pa3pblB  MEXAY pPEATbHBIM U
JKeJaTeIbHBIM COCTOSTHUEM CHUTYyallud, OOBEKTa, M CaMOCTOSTEIBHO YCTAaHABIWBAThH
HCKOMOE U JIAHHOE;

OIICHUBATh HAa MPUMEHUMOCTH M JIOCTOBEPHOCTH HHPOPMAITHIO, TIOJIYICHHYIO B XOJI€
HCCIEI0BAHMS;

MIPOTHO3UPOBATH BO3MOXKHOE MaJIbHEUINIEE Pa3BUTHE IMPOIECCOB, COOBITUN M WX
MOCJE/CTBUS B AHAJOTMYHBIX WJIM CXOJHBIX CHUTyalMsX, a TaKX€ BBIJBUTAThH
MIPENOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora c undpopmanmeii:

BBISIBIISATh  JeUUUAT HWHOOpPMAIMK, [JaHHBIX, HEOOXOJUMBIX JUIsl pelIeHUs
MOCTaBJICHHOM 3aJauH;

MPUMEHSTh Pa3IMYHbIE METOIbI 1 MHCTPYMEHTHI IIPH MOUCKE U 0TOOpE HHPOpMaLuu
U3 UCTOUYHUKOB C YYETOM IMPEIOKEHHON yueOHOM 3a/1a41 U 331aHHBIX KPUTEPHUEB;

BbIOMpaTh,  AHAIM3UPOBATh,  CHUCTEMATHU3UPOBATh M  HUHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM IPECTaBICHHUS,

CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (OpMY MpeACTaBICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOKHBIMU CXEMaMHU, JharpaMMaMiy, WUHBIMHU
rpaduyecKUMU 00bEKTaMH M UX KOMOUHAIIUSIMU;

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIINH 110 KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM
Wi cHOPMYITMPOBAHHBIM CaMOCTOSITENIBHO;

3¢ (HEeKTUBHO 3aTIOMUHATH M CUCTEMATH3UPOBATH HHPOPMAIIHIO.

KomMMmyHuKaTHBHBIE YHUBeEpPCAJbHbIE Y4eOHbIe JAeilCTBHUS
OO0menue:

COTIOCTABJISATb CBOU CYXXJICHHS C CYXJACHUSMH JPYTrdX Y4YaCTHUKOB JHAJOra,
0OHapyKUBaTh PA3THUNEC U CXOJICTBO MO3UITUH;

MyOJIMYHO TIPENCTABIATh PE3yJbTaThl BBITIOJIHEHHOTO OIBITa (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSITEIILHO BHIOMPATh (hOpMAT BBICTYIUICHUS C YIETOM 3a7a4 MPE3CHTAIlUN U
0COOCHHOCTEH ayJUTOPUU U B COOTBETCTBUM C HUM COCTABJISATh YCTHBIC U MMCHhMEHHbBIC
TEKCThI C UCTI0JIb30BAHUEM UJLTFOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHasl 1eATEJbHOCTh (COTPYIHMYECTBO):
MOHUMATbh U UCTIONB30BaTh MIPEUMYILIECTBA KOMAHJHOM U MHIUBHUIYaJIbHOM paOOThI IPH
PpEIIeHUH KOHKPETHOM MTPOOJIEMBI, B TOM YHCJIIE ITPH CO3IaHUK HH(POPMAIIMOHHOTO TIPOAYKTA;
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OPUHUMATh 1E€7b COBMECTHOW MH(DOPMALIMOHHOM NEATEIBHOCTH M0 cOopy,
obpabotke, mepenade, GpopManuzanuu WHOOpPMAIUU, KOJJIEKTUBHO CTPOUTH JEUCTBUS
no e€ JOOCTMKEHHUIO: pacHpeleNsiTh pPOJH, JOrOBapUBAThHCS, OOCYXIaTh MPOLECC U
pE3yIbTaT COBMECTHOU PaOOTHI;

BBITIOJHATh CBOIO 4YacThb paboThl ¢ HHPOpMaIMer wim uHOOPMALUOHHBIM
OPOAYKTOM, JOCTUTasi KayeCTBEHHOIO pe3yibTaTa IO CBOEMY HANpaBICHUIO H
KOOPAMHUPYSI CBOU ACUCTBUS C JPYTUMHU WICHAMU KOMaH/IbI;

OLIEHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOMMKA HMHPOPMALMOHHBIA MPOAYKT
10 KPUTEPHUSM, CAMOCTOATEIHLHO CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS;

CpaBHMBATh PE3YyJbTAaThl C MUCXOJHOW 3aJauedl W BKJIAJ KaXKIOTO WJIEHAa KOMaHJbI
B JIOCTHIKEHHE pE3yJIbTaTOB, pa3AelisiTh c(epy OTBETCTBEHHOCTH U TMPOSIBIATH
TOTOBHOCTD K MPEIOCTABICHUIO OTUETA Mepe] TPYIIIOM.

PerynsiTuBHble YHHBeEpPCaJIbHbIE Y4eOHbIE eCTBUSA
Camoopranusanus:

BBISIBJISITH B )KU3HEHHBIX M YYEOHBIX CUTYallUAX MPOOIEMBI, TpeOYIOIINe peIIeHUS;

OpUEHTHPOBATbCS B  PA3NUYHBIX  NOAXOJaX K  MPUHATHIO  PEIICHUM
(MHIUBUIYaIbHOE IPUHATHE PEIICHHIA, IPUHATHE PEIICHHIA B TPYIIIIE);

CaMOCTOSITENIbHO COCTABJIATH AITOPUTM pEUICHUS 3aaadu (MM €ro 4YacThb),
BEIOWPATh CMOCOO pemieHus y4eOHOW 3amauu ¢ y4€TOM HWMEIOIIHUXCS PECypCoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTUPOBATh BRIOOD BapruaHTa PEIICHUS 33/1a4H;

COCTaBIIATH IJIaH JCHCTBU (TJIaH peanu3alii HAMEUYEHHOTO aIropruTMa PEeIIeHNs),
KOPPEKTUPOBATh MPEIJIOKEHHBIA aIrOPUTM C Y4ETOM TIOJYYEHHUS HOBBIX 3HAHUU
00 u3y4aeMoM 00BEKTE;

OPOBOAUTH BHIOOP B YCIOBHSIX NPOTHUBOPEUYMBOW HHPoOpManuu u OpaTh
OTBETCTBEHHOCTb 32 PELICHHE.

CamMoKOHTpPOJIb (pediexcus):

BJIAJIETh CLIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHUBALIMM U PEPIICKCUH;

JaBaTh OLIEHKY CUTyalluu U Npejiarath IjiaH €€ U3MEHEHHUS,

YUUTHIBaTh KOHTEKCT W MPEABUAETH TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh
Opu pemieHuu y4eOHOM 3ajayu, aJanTHpoOBaTh pEHICHHE K  MEHSIOLUMCS
00CTOSITEIILCTBAM;

OOBSICHATH MPUYUHBI JTOCTUKECHUS (HETOCTHKEHHUS]) pE3yNbTATOB
UH(GOPMAIIMOHHON JAESITENbHOCTH, JaBaThb OLEHKY NPUOOPETEHHOMY OIIBITY, yYMETb
HaXOJUTh MTO3UTUBHOE B IIPOU3OLLIEIIIEN CUTYallUH;

BHOCUTb KOPPEKTHBBI B JIE€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIIUXCS CUTYallUl, YCTAHOBJICHHBIX OIIUOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LIEIU U YCIOBUSAM.

3MOIIHOH3JILHLIﬁ HHTCJJICKT:
CTaBHUTL ce0s HAa MECTO APyroro 4cJjIOBCKa, IIOHHMMATb MOTHBbBI WM HaMCPCHH

JPYyTOroO.
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IpunsaTHe ceds U APYrux:
0CO3HaBaThb HEBO3MOXXHOCTb KOHTPOJHMPOBATH BCE BOKPYr Jake B YCIOBHSX
OTKPBITOTO AOCTYTA K JH00BIM 00bEMaM HHGOpMaIUH.

MNPEAMETHBIE PE3YJIBTATbHI

K koniy oOyuenuss B 8 kiacce y oOydaromerocss OyayT chopMupoBaHbI
CIIEIyIOIINE YMEHUS:

MOSICHATD PA3IWYUsl MEXAYy MO3UIIMOHHBIMU W HEMO3UIMOHHBIMUA CHCTEMaMH
CUHCIICHUS;

3alHChIBaTh, CPABHUBATH U MIPOU3BOJAUTH apU(PMETHUECKHUE OTIEpAIliU HAJT IIETBIMU
YHCIIaMU B TIO3UIIMOHHBIX CUCTEMaX CUHCIICHUS;

OTIEPUPOBATH MOHATUSMHU «BBICKA3bIBAHHUEY, «JIOTHYECKAs OTICPALIHSD, «JIOTHUYECKOE
BEIPKCHHEY;

3aliChIBATh  JIOTHYECKUE BBIPAKEHUS C  HWCIOJb30BaHWEM JU3BIOHKIIUH,
KOHBIOHKITUH, OTPUIAHUS, WUMIUIMKAIIMA W DKBUBAJICHIIMH, OMPENCTSATh HCTHHHOCTDH
JIOTUYECKUX BBIPAKEHUN TMPU M3BECTHBIX 3HAUYCHUSIX MUCTUHHOCTH BXOJNSIIUX B HETO
MIEPEMEHHBIX;
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CTPOUTH TAOIHIIBI UCTUHHOCTH JJISl IOTHUECKUX BBIPAKEHHM, CTPOUTH JTOTHUECKHE

BBIPKEHUS 110 TaOJIMIIaM UCTUHHOCTH;

yIpouaTh JIOTHUYECKUE BBIPAXKEHUS, UCIIOJIb3YsI 3aKOHBI AJIr€OpbI JIOTHKY;

IPUBOJUTH IPUMEPHI JTOTUYECKUX IIIEMEHTOB KOMITBIOTEPA;

BBIOMPATH MOAXOASIINNA aJTOPUTM JIJIsl PELICHUS 3a/1a4u;

OTIEpUPOBATh MOHATHAMH: MEPEMEHHasA, TUIl JAHHBIX, ONepalus MpHCBaHBaHMUS,
apumMeTnyecKkue M JIOTUYECKUE OIepaluy, BKIIOYas OIMEpaluy ILEeIO0YNCICHHOTO
JICJICHUS. U OCTaTKa OT JICJICHUS;

MCIIOJIb30BaTh KOHCTAHTHl U MEPEMEHHBIE PA3JIMYHBIX TUIOB (YHUCIOBBIX — LIEBIX
U BEUIECTBEHHBIX, JIOTUYECKUX, CHUMBOJIBHBIX), a TaKKe COAEpKalIUe MX BBIPAKEHUS,
HCII0JIb30BATh OMEPaToOp MPUCBAUBAHUS;

3aMUChIBaTh JIOTUYECKUE BBIPAKECHHSI HA M3Y4aeMOM S3bIKE€ MPOTPAMMHPOBAHMS;

aHAIM3UPOBATh MPEJIOKEHHBIE AITOPUTMBI, B TOM YHCII€ ONPEEIATh, KaKue
pe3yabTaThl BO3MOXKHBI MPHU 33JJaHHOM MHOXKECTBE HMCXOJHBIX 3HAUYCHUU, OMpPENesTh
BO3MO>KHBIE BXO/IHBIE TaHHBIE, TPUBOIAIINE K ONPEACIEHHOMY Pe3ybTary;

CO3/1aBaTh U OTJIAKMBATH MPOTPAMMBbI HAa COBPEMEHHOM S3BbIKE TPOrPAMMHUPOBAHMUS
obmero HazHaueHus: (Python, C++, Java, C#), peanusymoliue aaropuTMbl o0pabOTKU
YHUCIIOBBIX JAHHBIX C MHCIOJb30BAHMEM BETBJICHHM (HAXOXICHHE MHUHUMYyMa H
MaKCUMyMa U3 JIBYX, TPEX M YETBIPEX 4YHUCEN, PEIICHHE KBaJIPaTHOrO YpaBHEHUS,
UMEIOLIETO BEIIECTBEHHBIE KOPHH);

CO3/1aBaTh U OTJIAXKHUBATh MPOTPAMMBbI Ha COBPEMEHHOM SI3bIKE POTPaMMUPOBAHUS
o0IlIero Ha3HAYEHUS U3 MPUBEIEHHOTO BBINIE CIUCKA, PEATU3YIOIIUE aIrOPUTMbI
00pabOTKN YHCIOBBIX JAHHBIX C KCIOJb30BAHHUEM LMKIOB C IMEPEMEHHOM, ILIHUKIIOB
C YCIOBHUSMHU (aJTOPUTMbl HaXOXJACHUS HauOOJbIIEro OOILIEro JAeNuTeNs IBYX
HATYpaJIbHBIX YHCEN, MPOBEPKHM HATYpPAIbHOTO YHCIAa Ha MPOCTOTY, Pa3IOKEHHS
HATYpaJIbHOTO YMCJa Ha MPOCTHIE COMHOXHUTENH, BBIACICHUS U(p U3 HATYpPaIbHOTO
qucia);

CO3/1aBaTh U OTJIAXXUBATh MPOTPAMMBbI Ha COBPEMEHHOM SI3bIKE IPOrPaMMHUPOBAHUS
oOIllero Ha3HAYEHUS U3 MPUBEAEHHOTO BBINIE CIUCKA, PEATU3YIOIIUE aIrOPUTMbI
00pabOTKM TMOTOKAa JAHHBIX (BBIYUCJIEHHE  KOJIMYECTBA, CYMMBbI, CpPEIHEro
apu(pMeTHYeCKOro, MUHUMaJIbHOTO ¥ MaKCUMAJIBHOTO 3HAYEHHUM 3JIEMEHTOB YUCIIOBOM
MOCJIEIOBATENBHOCTH, YAOBIETBOPSIOIIUX 3aJJaHHOMY YCIIOBHUIO);

CO3/1aBaTh U OTJIAXXUBATh MPOTPAMMBbI Ha COBPEMEHHOM SI3bIKE IPOrPaMMHUPOBAHUS
oOIIero Ha3HAauYeHUs W3 MPHUBEAEHHOTO BBIIIE CIUCKA, PEATU3YIOLIUE aITOPUTMbI
00pabOTKU CUMBOJIBHBIX JAHHBIX (TOCUMBOJIbHAs 00pabOTKa CTPOK, MOJACUYET YaCTOTHI
MOSIBJICHUS CHUMBOJIa B CTPOKE, HCIIOJIb30BaHWE BCTPOCHHBIX (PYHKUIMIA 17151 00paboTKU
CTPOK);

co37aBaTh W OTJIAXUBATH MPOTPAMMBbI, PEATU3YIOLUIUE THUIIOBBIE AJITOPUTMBI
00pabOTKH OTHOMEPHBIX YUCIOBBIX MACCUBOB, HA OJHOM M3 SI3IKOB IPOrPaMMHUPOBAHUS
U3 TPUBEAEHHOTO BBIINIE CIMCKA: 3aMOJHEHHE YKMCIOBOI'O MAacCHBa CIy4yalHbIMU
YHCJIaMH, B COOTBETCTBUU C (HOpMYJION WM MyTEM BBOJA YMCEN, JIMHEWHBIM MOUCK
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3aIaHHOTO 3HAYEHHs B MAaCCHUBE, IOACYET IJIEMEHTOB MAaCCHBA, YAOBJIETBOPSIOIIMX
3aJaHHOMY YCJIOBHIO, HAXOKIEHUE CYMMbI, MUHUMAJIBHOTO U MAKCUMAJIBHOTO 3HAYEHUN
JJIEMEHTOB MACCHBA;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOIMIBI 11 00pabOTKH, aHAIW3a M BHU3YyalIU3alUH
YHUCIIOBBIX JAHHBIX, B TOM UHCJE€ C BBIJCICHWEM [uana3oHa TaOIuUbl U
yIOPSA0YMBAaHUEM (COPTUPOBKOM) €0 3JIEMEHTOB;

CO3/1aBaTh U TPUMEHATH B JJICKTPOHHBIX Tabimuuax (opmynsl s pacuy€ToB
C UCHOJB30BAaHUEM BCTPOEHHBIX apumeTnyeckux (QYHKIUA (CyMMHpPOBaHUE,
BBIUMCJIEHUE CPENHEro apu(pMETHUYECKOTo, MOUCK MAKCUMaJIbHOIO UM MHHHMAJIBHOTO
3HAa4YeHHI1 ), aOCOMIOTHON, OTHOCUTEIHLHONU U CMEIIAHHOM aJIpecallny.

K xonmy oOyuenuss B 9 kJjacce y oOyuatomierocss OyayT c(opMHpOBaHBI
CIEyIOIINE YMEHUS:

JEMOHCTPUPOBATh  BJIAJICHUE  TMOHATUAMH  «MOJEIbY», «MOJICIUPOBAHUE):
PacKpbIBaTh UX CMBICH, ONPEAENSITh BUABI MOJEINIEH, OIIEHUBATh COOTBETCTBUE MOJIEIHU
MOJEIIUPYEMOMY OOBEKTY W IEJISIM MOJEIHPOBAHUS, WCIOJIb30BaTh MOJICTUPOBAHUE
JUTS pellieHusl y4eOHbIX U MPAaKTUYECKUX 3a]1ay;

co3/71aBaTh OJHOTAOIMYHYIO 0a3y JAaHHBIX, COCTABIATH 3alpOChl K 0a3e JaHHBIX
C MIOMOIIIBIO BU3YaJIbHOTO PEAAKTOPa;

JEMOHCTPUPOBAThH BIIAJICHUE TEPMHUHOJIOTHEH, CBSI3aHHOW ¢ rpadamu (BEepIIvHA,
pebpo, myTh, JyTMHA pedpa 1 MyTH) U AEPEBbIMH (KOPEHb, JIUCT, BRICOTA JIEpEBA);

WCIIONIh30BaTh Tpadbl W JAEPEBbS IS MOJCTUPOBAHMS CHUCTEM CETEBOH U
UEPAPXUYECKON CTPYKTYPbl, HAXOAUTH KpaTyalIvii MyTh B 3aIaHHOM Tpade, BRIUUCISATh
KOJIMYECTBO IMyTEH MEXIy JABYMsI BEPIIMHAMH B HAIPABICHHOM aIlMKINYECKOM Tpade,
BBITIOJIHATH 1epe0op BApUAHTOB C MMOMOIIBIO IEPEBa;

CTPOUTH HECIIOKHBIC MATEMATHYECKUE MOJCIIA W MCIOJIb30BaTh UX IS PEHICHUS
3a/lad C TOMONIbI0  MaTeMaTH4eCKOro (KOMIIBIOTEPHOT0)  MOJEJIMPOBAHUS,
NOHUMATh CYIIHOCTh 3TallOB KOMIIBIOTEPHOTO MOJEIUpPOBaHUs (MOCTAHOBKA 3a/ayH,
NOCTPOEHUE MATEeMAaTHYeCKOW MOJIeNid, MporpaMMHas peaju3alius, TECTUPOBAHUE,
MPOBEICHUE KOMIBIOTEPHOTO AKCIIEPUMEHTAa, aHaju3 €ro pe3yJbTaToOB, YTOYHEHUE
MOJIEIIN );

pa3OuBaTh 3ajaud Ha TMOA3aJayd; Cco37aBaTh W OTJIAKUBATH IPOrPAMMBI
Ha COBPEMEHHOM SI3bIKE MpOTrpaMMHpoBaHus obOmero HasHaueHus (Python, C++,
Java, C#), peanusytoiye anropuTMbl 00pabOTKH YHUCIOBBIX JAHHBIX C UCIOJIH30BAHUEM
noAnporpamMm (rpoueayp, GyHKIui);

COCTAaBIIATH M OTJIAKUBATH TPOTPAMMBI HA COBPEMEHHOM $SI3BIKE TIPOTPAMMUPOBAHUS
oOmiero Ha3Ha4yeHHWs] U3 TMPUBEAEHHOTO BBIIIE CIHCKA, PEATU3YIONIME HECIOKHbIE
PEKYPCUBHBIC aJITOPUTMBI;

COCTAaBIISATh U OTJIAKUBATh TPOTrPAMMBI HA COBPEMEHHOM $SI3bIKE TPOrPaMMUPOBAHUS
oOmIero Ha3HauYeHUs W3 MPHUBEAEHHOTO BBHIIIE CIHCKA, PEATU3YIOUINE aITOPUTMBI
COPTHUPOBKHU MACCUBOB, IBOMYHOTO MOMCKA B YIIOPSA0YEHHOM MAacCHUBE;
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COCTaBJISITh M OTJIAXKUBATH IPOTPaMMbl Ha COBPEMEHHOM S3bIKE IPOrPaMMUPOBAHUS
o0Iero Ha3HA4YeHWs W3 TPUBEAEHHOTO BBINIE CIMCKA, PEATH3YIONIME OCHOBHBIE
aITOPUTMBI  00paOOTKM JIBYMEPHBIX MAacCHBOB (MaTpHIl): 3alOJHEHHE JIBYMEPHOTO
MaccuBa CIy4YallHBIMU YHCIaMH U C HCIOJb30BaHHEM (OPMYII, BHIYMCICHHUE CYyMMBbI
AJIEMEHTOB, MAKCUMAIILHOTO ¥ MUHUMAJILHOTO 3HAYCHHI AJIEMEHTOB CTPOKHU, CTOJOIA,
Juana3oHa, MOMCK 3aJaHHOTO 3HAYCHHUS,

COCTaBJISITh U OTJIAXKUBATH TPOTPAMMBI HA COBPEMEHHOM SI3bIKE MTPOTPaMMUPOBAHUS
o0I1ero Ha3HaYeHUS U3 MPHUBEAEHHOTO BHINIE CIHCKA, PEATU3YIONINE TPOCTHIC TPUEMBI
JTUHAMHYECKOTO TIPOTPaMMHUPOBAHUS;

BBIOMpaTh CHOCOO MpEACTaBICHUS TAaHHBIX B COOTBETCTBUM C IIOCTAaBJICHHOM
3amaueid  (TabmuIpl, CXeMbl, TIpaduku, [AUarpaMMbl) C  HCIOJb30BaHHEM
COOTBETCTBYIOIINX MTPOTPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCTIONB30BaTh Il 00pabOTKM JaHHBIX B 3JEKTPOHHBIX TaOIUIaX BCTPOCHHBIC
GyHKIIUHM (CyMMHpPOBAHUE U TIOJICYET 3HAUYCHUI, OTBEUAIOIINX 3a/IaHHOMY YCJIOBHIO);

MCTIOJb30BaTh YMCJICHHBIE METOJIbI B DJIGKTPOHHBIX TaOMUIAX JJIsl pelIeHHs 3a/1ad
U3 Pa3HBIX MPEIMETHBIX 00JIaCTel: YMCICHHOTO MOJICIUPOBAHUS, PEIICHUS YPaBHCHUN
Y TIOVCKA ONTUMAJIbHBIX PELICHU;

pa3pabaThiBaTh BEO-CTpPAHMIIBI, COJAECpPIKAIINE PUCYHKH, CIIMCKH M TUIIEPCCHUIKH;

MPUBOIUTH MPUMEPHI chep MpodhecCHoHaTbHON AeSITENbHOCTH, CBSI3aHHBIX
¢ uH(pOpMAaTUKOW, MPOTrPaMMHPOBAHMEM U COBPEMEHHBIMH HH()OPMAIIMOHHO-
KOMMYHHKAITHOHHBIMH TEXHOJIOTUSIMHU;

MPUBOJNTH MPUMEPHI MIEPCIICKTUBHBIX HAMPABICHUN PAa3BUTHS WH(POPMAITMOHHBIX
TEXHOJIOTHI, B TOM YHCJIe UCKYCCTBEHHOTO MHTEIUIEKTa U MAIIIMHHOTO O0yUYeHUS;

pacro3HaBaTh MOMBITKH W TPEAYNPEKIaTh BOBJICUCHHE CEOSI M OKPYKAIOIIUX
B JIECTPYKTHBHBIE W KpUMHHaIbHBIE (DOPMBI CETEBON AKTUBHOCTH (B TOM YHCIIE
KUOepOyJIHHT, (PUIIIHHT).

17



TEMATHYECKOE IINTAHUPOBAHUE

8 KIJIACC
Hanmenosanune
No KomnuecTBo OCHOBHEIE BUABI 1€ITEIILHOCTHA
paszeiioB U TEM [IporpammHoOe conepkanue
n/m 4acoB o0y4aromuxcs

yueOHOro npeameTa

Paznen 1. TeopeTrudyeckue 0CHOBbI HHPOPMATHKH

1.1

CucreMbl CHACIIEHUA

10

ITo3MMOHHBIE U HENTO3UIMOHHBIE
CUCTEMBbI CUMCIICHUS. AN]aBuT.

OcnoBanue. Pa3zsépHyTas popma 3anucu
yucna. [lepeBoa B 1€CITUUHYIO CUCTEMY

YuCedl, 3alUCaHHbIX B IPYTHX CUCTEMAX
CUMCJICHHS.

PumMckast cucteMa cUuCIIeHHUS.
JIBOoMYHas cucTemMa CUUCIICHHUS.
IlepeBoa HaTypaJIbHBIX YUCEN

B IBOMYHYIO CUCTEMY CUUCIICHUS.
BocsMmepuyHas cucrema CUMCIIEHUS.
IlepeBon uncen u3 BOCbMEPUYHON
CUCTEMBI B IBOMYHYIO U AECATUUHYIO
CUCTEMBI U 0OpPATHO.
[IlecTHaaaTepuyHasi cUCTEMA
cuuciienus. [lepeBon uncen

13 IIECTHAAUATEPUYHON CUCTEMBI

B IBONYHYIO, BOCBMEPUYHYIO U
JECATUYHYIO CUCTEMBI U 00paTHO.
ApudmeTnueckue onepariu

B IBOMYHOU CUCTEME CUMCIICHUSI.

YBepeHHO ONIEPUPOBATH N3Y4ACMBbIMU
HOHATHSIMHU.

BBIABIATE OTIIMYNS TO3UIIMOHHBIX
CHUCTEM CUMCIICHUS

OT HENTO3UIIMOHHBIX.

BoIsBIsATE 00111€€ M pazIuums

B Pa3HBIX MO3ULMOHHBIX CHCTEMAaX
CUYUCIICHUS.

3anuceIBaTh LIEJIbIE YUCTIa

B PA3JINYHBIX NO3ULIMOHHBIX CUCTEMAaX
cuMcieHus (ABOUYHOMH,
BOCBMEPUYHOM, IIECTHAATEPUYHOMN ).
CpaBHHBaTH LICJIBIE YHCIIA,
3alMCaHHbIC B IBONYHOM,
BOCBMEPUYHON U IIECTHAALATEPUIHOU
CUCTEMaXx CUUCIICHUS.

Brinonusate apudmernyeckue
onepannH (CI0KEHUE, yMHOKEHHUE,
BBIUUTAHUE, JICJICHUE) B IBOUYHOU
CHUCTEME CUHCIICHHUS.

BBINOIHATE CII0KEHNE U BBIYUTAHUE
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[IpencraBienue nenbIx 4nuces

B P-MUHBIX cCTEMax CUUCIIECHUS.
ApudmeTrnueckue onepanum

B P-MUHBIX cucTeMax CUMCIIEHUS

HEOOIBIINX YUCE, 3aITMCAHHBIX
B CUCTEMAX CUHCJICHUS
¢ ocHoBaHuem P

1.2

DIIEeMEHTBI
MaTeMaTH4YeCKOU
JIOTUKU

10

Jlornyeckue BbicKa3biBaHus. Jlornyeckue
3HAYEHUS BbICKA3bIBAaHUN. DJIEMEHTapHbIC
Y COCTaBHbIE BbICKa3biBaHUs. Jlornueckue
onepanuu: «u» (KOHbIOHKIIUSA,
JIOTUYECKOE YMHOKEHHUE), AT
(IM3BIOHKIINS, TOTUYECKOE CIIOKEHUE),
«He» (JIOTHYeCKOoe OTpUIIaHuE),
«HUCKIIIOYAIOIIEe WM (CII0XKEHUE

0 MOJAYJIIO 2), «UMIUTUKAIUSY
(cienoBaHue), «IKBUBAICHITUS
(Jtormueckasi paBHO3HaA4HOCTB ).
[IpropUTET JTOTUYECKUX OTIEPALIUH.
OnpeneneHre ICTUHHOCTH COCTABHOTO
BBICKA3bIBaHUS ITPU U3BECTHBIX
3HAYEHUSAX UCTUHHOCTU BXOJISAIINX

B HET'O 3JIEMEHTAPHBIX BbICKA3bIBAHUM.
Jlornueckue Bolpaxkenus. [Ipasuna
3aMMUCH JIOTHYECKUX BBIPAXKEHHM.
[TocTpoenue Tabuil KICTUHHOCTH
JIOTUYECKHUX BBIPAKECHHUU. Y IPOLIEHNE
JIOTUYECKUX BBIPAKEHUN. 3aKOHBI
anreopsl Joruku. [loctpoenue

YBEpPEHHO ONEPUPOBATH U3YyUAEMbIMU
MOHSTUSIMHU.

AHanu3upoBaTh JJIOTHYECKYIO
CTPYKTYPY BbICKa3bIBAHUIA.

VYrpoiate JOru4ecKkue BhIpaKeHus

C TIOMOIIBIO 3aKOHOB aJIr€0pbl JTOTUKH.
Brruncnars 3Ha4u€HHE JIOTMYECKOTO
BBIPKEHMUSI IPU N3BECTHBIX 3HAUCHHSIX
MCTUHHOCTH BXOJSIIIUX B HETO
AJIEMEHTAPHBIX BHICKA3bIBAHUH.
CtpouTth TaOIUIEI HCTUHHOCTH

JUTSL JIOTUYECKUX BBIPAKEHUM.
CTpOoUTb JOTUYECKOE BhIPAKEHUE

10 TaOIUIE HICTHHHOCTH.

N3yyaTh TOoruueckre OCHOBBI
KOMITBIOTEPA
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JIOTUYECKUX BBIPAXKEHUH MO Tabu1e
MCTUHHOCTH.

Jlornueckue 3MeMeHThbI. 3HaKOMCTBO

C JIOTUYECKHUMU OCHOBaMU KOMITbIOTEPA.
Cymmarop

Hroro no pazaeny

20

Pa3znen 2. AiropuT™Mbl M IPOrpaMMHpPOBaHHe

2.1

S3BIK
MIPOTPAMMUPOBAHUS

34

SA3bik mporpammupoBanus (Python, C++,
Java, C#). Cuctema nporpaMMupOBaHMS:
peaaKkTop TEKCTa MporpamMm, TPaHCISATOP,
OTIAJUUK.

[lepemennas: Tur, UMsl, 3HaUECHUE.
[enbie, BEIIECTBEHHBIE U CUMBOJILHBIC
NEpPEMEHHBIE.

Oneparop npucBanBaHUs.
Apudmerruecke BoIpaKeHHUs U MOPSA0K
ux BbruncieHus. Onepanuu ¢ HeabIMu
YHUCIIaMU: LEJIOYHCIEHHOE JIeJICHNE,
OCTaTOK OT JEJICHUS.

[IpoBepka 1eTUMOCTH OJTHOTO IEJIOTO
qyclia Ha pyToe.

Onepanuu ¢ BEIIECTBEHHBIMH YHCIAMHU.
Bcerpoennbie pyHKIMH.

Crny4daitHble (TICeBIOCTyYaiHbIC) YUCTIA.
Bersnenus. CoctaBHbIE yCIIOBUS (3aITUChH
JIOTUYECKUX BBIPAKEHUN

Ha U3y4aeMOM S3bIKE

PackpbIBaTh CMBICIT H3y4aeMbIX
MTOHSATHUH.

N3y4aTh KOMIOHEHTHI CUCTEMBbI
IPOrpPaMMHUPOBAHUS: PEAAKTOP
TEKCTa IPOoTrpamMM, TPaHCIIATOP,
OTJIJUUK.

XapakTepu3oBaTh LENbIE,
BEIIIECTBEHHBIE U CUMBOJILHBIC
NIEPEMEHHBIE.

Hcnonp30Bathk oneparop
IpUCBaUBaHMUS.

Pa3pabatbiBaTh porpamMmsl

10 IPOBEJICHUIO OIEPALUU C UEIBIMU
Y BEIIECTBEHHBIMH YHCIaMH.
3anuchIBaTh JOTUYECKUE BHIPAKEHUS
Ha U3y4acMOM S3bIKE
IPOrPaMMHUPOBAHUS.

Pa3pabaTbiBaTh IpOrpaMMBl,
coJIeprKalie OnepaTopbl BETBICHMUS,
B TOM YHCJI€ C UCIIOJIb30BAHUEM
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nporpammupoBanus). Haxoxnenue
MHUHMMYMa U MaKCUMyMa U3 IBYX, TPEX U
YeThIpEX uncell. Pemenue kBaapaTtHoro
YPaBHEHUS, UMEIOLLErO BEIECTBEHHBIE
KOpHU. Jlornueckue rnepeMeHHbIE.
Jlnanorosasi OTJIaJKa MPOrpaMM:
NOIIIAarOBOE BBIIOJIHEHUE, IIPOCMOTP
3HAYEHUI BEJINYMH, OTJIAI0YHBIN BBIBOJ,
BbIOOP TOUKHU OCTAHOBA.

Hukn ¢ ycnouem. Anroput™m EBkinaa
JUIS HaXO0KIEHUS HanOOJIBIIETrO OOIIETO
JEIUTENS IBYX HaTypAJIbHbBIX YUCEN.
Pa30Ouenue 3anucu HaTypalIbHOTO YKCTa B
MO3UIIMOHHON CUCTEME C OCHOBAHHUEM,
MEHBIINUM WK paBHBIM 10,

Ha oTAenbHbIe UpPHL. Pa3noxenue
HaTypaJbHOTO YUCJa Ha IPOCTHIC
COMHOKHUTEH.

[{ukn ¢ mepeMeHHON. AJITOPUTM
IIPOBEPKHU HATYpaJIbHOIO YKCIIa

Ha IPOCTOTY.

AHanu3z anroputMoB. OnpeneneHue
BO3MOYHBIX PE3YJIbTATOB PAOOTHI
QJITOPUTMA IIPU 3aJAHHOM MHO>KECTBE
BXOJIHBIX JIaHHBIX, ONPEIETICHUE
BO3MOKHBIX BXOJHBIX JaHHBIX,
NPUBOSIIMX K JAHHOMY PE3YJIbTaTYy.

JIOTUYECKUX OTIEPALIH.
Pa3pabaTpiBaTh IPOrpaMMBI,
COJIepIKalIie OTIepaTOPhI UK

(c ycnoBueM, ¢ IepeMEHHON ).
BrimonHsaTE aHAIHM3 aNTOPUTMOB.
Pa3pabaTbiBaTh mpOrpaMMel

J1s1 0OpaOOTKY MTOTOKA TAaHHBIX,
CUMBOJIbHBIX JaHHBIX.

BBITIONHATE OTIaAKy IPOTpaMM

B IMAJIOTOBOM PEXHME.

CoCTaBIJIATh W BBITOJHATH OTIAIKY
IPOrpaMM, peau3yroIINX THIIOBbIE
ITOPUTMBI 00PaOOTKH OTHOMEPHBIX
YHCIIOBBIX MaCCHBOB.
Ilpakmuueckue pabomoi:

1. Ilpoepammuposanue nunetiHvlx
An2OpUMMO8, NPEONoNALAIOUUX
8bIYUCTCHUE APUPMEMULEeCKUX U
JIO2UHECKUX BbIPANICEHUL

Ha U3YYAeMOM A3bIKE
npoepammuposanus (Python, C++,
Java, C#).

2. Pazpabomxa npozcpamm,
cooeparcauux onepamopvl 6emeieHus,
Ha U3Y4aemMoM s3bIKe
NPOCPAMMUPOBAHUSL U3 NPUBEOEHHO20
sviue nepednsl.
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O6paboTKa MOTOKA JAHHBIX: BEIYHCIICHUE
KOJIMYECTBA, CYMMBI, CPETHETO
apuPpMETHIECKOTO, MUHUMAJILHOTO U
MaKCUMAaJIHbHOTO 3HAYCHHUI SJIEMEHTOB
MIOCJIETIOBATEILHOCTH, YOBIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO.

O6paboTka CUMBOJIBHBIX TAHHBIX.
CuMBOJIBHBIE (CTPOKOBBIC) IIEPEMEHHBIE.
[TocumBoJIbHAs 00paOOTKA CTPOK.
[Toacuér 4acTOThl MOSBICHUSI CUMBOJIA

B cTpoke. Berpoenusie GyHKIUU

1151 0OpabOTKHU CTPOK.

TabnuuHbIe BETMUMHBI (MACCHBHI).
OnnomepHbie MaccuBbl. COCTaBIEHUE U
OTJIaJIKa MPOTPaMM, PEATU3YIOIIHNX
TUIIOBBIE AITOPUTMBI 00pabOTKH
OJIHOMEPHBIX YUCIOBBIX MACCHUBOB,

Ha OJTHOM M3 SI3bIKOB IIPOTPAMMHUPOBAHHUS
(Python, C++, Java, C#): 3anonHeHue
YHICJIIOBOI'O MacCHBa CIy4YaiHbIMU
YHUCJIaMH, B COOTBETCTBHH C (popMyIoi
WM MYyTEM BBOJIa YUCEJ, HAXOXK/EHUE
CYMMBI 3JIEMEHTOB MaCCHUBA; JIMHECUHBIN
MOVCK 3aJIaHHOTO 3HAYCHHS B MACCUBE,
MOJICYET 3JIEMEHTOB MACCHBa,
YIOBJIETBOPSIONINX 33JAHHOMY YCJIOBHIO,

3. Paspabomka npoepamm,
cooeparcawux onepamopuvl YUKid,

HA U3Y4AEeMOM S3bIKE
NPOCPAMMUPOBAHUS U3 NPUBEOEHHO20
gvlule nepeunis
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HaX0>XJIEHUE MUHUMAIILHOTO
(MaKkCHMaJIbHOTO) 3JIEMEHTA MACCHBA.
[ToHsiTHE O CIOKHOCTH AITOPUTMOB

Hroro no pazaeny

34

Paznen 3. UndgopManmoHHbIEe TEXHOJIOTHHI

3.1

DNEeKTPOHHBIC TAOIUIIBI

10

[TonsiTre 06 7AEKTPOHHBIX TaOIUIIAX.
Tunbl JTaHHBIX B AYEMKAX SJIEKTPOHHOU
Tabnuibl. PenaktupoBanue u
dbopmatupoBaHue TAOIIHII.
Bcerpoennsie GpyHkmmm 115 morcka
MaKCUMyMa, MUHUMYMa, CyMMbI U
cpennero apupmernyeckoro. CoptTupoBka
¥ QUILTPAIKS TaHHBIX B BBIICIICHHOM
nuanasone. [loctpoenue auarpamm
(rucrorpaMma, Kpyropasi iuarpamma,
TOYeUYHas quarpamma). Berbop tumna
JMarpaMMbl.

[IpeobpazoBanue Gopmyn

pu konupoBanuu. OTHOCUTEIBHAS,
abCOJIIOTHAS U CMEIIIaHHAsl aJpecarius

YBepeHHO OnepupoBaTh N3yIaeMbIMU
TIOHSITHSIMH.

AHanM3UPOBATH MOIH30BATEITHCKUM
uHTep(delic MPUMEHIEMOT0
IPOrPaMMHOTO CPEJICTBa B paboTe

C DJIEKTPOHHBIMH TaOJIUIIAMHU.
Onpenenarh yCiaoBUS U BO3MOXHOCTH
NPUMEHEHHUs TPOTPaMMHOTO CpPEeCTBa
JUTSL pEIIIEHUsT TUTIOBBIX 33/1a4 B paboTe
C DJIEKTPOHHBIMH TaOJIUIIAMH.
BrisBisiTh 00111€€ M paznuyus

B Pa3HBIX ITPOrPAMMHBIX TPOIYKTaX,
NpeIHA3HAYCHHBIX TSI PEIICHUS
OJIHOTO KJ1acca (pa3HbIX KJIACCOB)
3a/a4 B paboTe C 3JIEKTPOHHBIMU
TaOIUIIAMH.

Penaxktuposats u hopmaTupoBaTh
AJIEKTPOHHBIE TAOJHIIBI.

BBITIOTHSATE B 3JIEKTPOHHBIX

TaOIHITaX pacy€Thl 1O BBOUMBIM
noJib30BaresneM Gopmynam
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C UCITOJIb30BAHUEM BCTPOSHHBIX
(bYHKITHIA.

AHanu3upoBaTh U BU3YAIU3UPOBATH
JaHHBIE B DJIEKTPOHHBIX TAaOIUIAX.
Ilpaxmuueckue padbomul:

1. B600 oamnnwvix u ¢hopmya,
ogopmieHue maobauybol.

2. Copmuposka u ¢punempayusi
OAHHBIX 8 JJIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouacpamm u epagpurxos
8 2JIeKMPOHHBIX MAOIUYAX

Hroro no pazneny 10
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KJIACC

No
/o

HaunmenoBanue
pa3liesioB U TeM
y4eOHOro npeaMera

KomnnuectBo
4acoB

IIporpammuoe conepxanue

OCHOBHBIE BUIBI IEATEILHOCTH
00yJaroImMXCcs

Pasznea 1. LHugposasi rpaMoTHOCTH

1.1

I'mo6anpHast ceTh
WNutepueT u cTparerun
0e30I1acHOTO
MOBE/ICHUS B HEH

10

I'noGanwsHas cetb UuTEpHET. [P-aapeca
y3710B. CeTeBO€ XpaHEHUE TAHHbIX.
Metoapl HHAMBUYaIbHOTO U
KOJUIEKTUBHOI'O pa3MEIICHUS HOBOM
nHdopmaruu B utepuere. bosnbiime
JaHHbIe (MHTEPHET-JaHHbIE, B YACTHOCTHU
JAaHHBIE COIIMAIbHBIX CETEN).
Pa3zpabotka BeO-cTpanui. A3k HTML.
CtpykTypa BeO-CTpaHHUlIbl. 3aroJIOBOK U
TEJIO CTpaHuIlbl. Jlornueckas pa3meTka:
3aroJioBku, ad3aiibpl. PazpaboTka cTpanuil,
COJIEpIKAILUX PUCYHKH, CIIUCKU U
TUIEPCCHUIKU.

[TonsTre 06 nHGOPMALIMOHHOM
0e301acHOCTH. YTPO3bl
nH(pOpMaITMOHHOM 0€30MaCHOCTH MPH
paboTe B T7I00ATEHON CETH M METOIBI
npoTuBoAercTBusa uM. llpasnia
Oe3omacHoOi ayTeHTU(DHUKAIK. 3aIIuTa
nuyHoi nHdopmanuu B UHTEpHETE.
be3zonacHble cTpaternu NoBeICHUS

YBepeHHO OnepupoBaTh U3y4aeMbIMU
MOHSTUSIMU.

AHanu3upoBaTh JOMEHHbIE UMEHA
KOMITBIOTEPOB U a/Ipeca TOKYMEHTOB

B HTepHeTe.

Onpenenarb MUHUMAJIBHOE BpeMs,
HE00X0AMMOe JJI NIepeaaun
W3BECTHOTO 00BhEMA TAHHBIX 110 KaHATY
CBSI3U C U3BECTHBIMU
XapaKTEPUCTUKAMHU.

PazpabaTeiBaTh BeO-CTpaHUIIBI

Ha sa3bike HTML.

Pacmo3naBaTh moTEHIIUATIEHBIE YTPO3bI
U BpEIHbIE BO3ACHCTBUS, CBA3aHHBIC

¢ UHGOPMAIIMOHHBIMU U
KOMMYHUKAIIMOHHBIMU TE€XHOJIOTUSIMU,
OTICHUBATH TIPEIJIaracMbI€ ITyTH UX
YCTpaHCHHSI.

[IpuMensaTs Ge30macHbIe CTpaTEruu
noBezieHus B IHTepHere.

N3yuaTts Bompoc o mpeaynpexaeHnn
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B UnTepHere. [Ipenynpexnenue
BOBJICUEHUS B IECTPYKTUBHBIE U
KpUMUHAJIbHbBIE (POPMBI CETEBOM
aKTUBHOCTH (KUOEpOYJUTHHT, (PUIIHUHT U
apyrue GopMbl CETeBOI AKTUBHOCTH)

BOBJICYCHUS B ICCTPYKTUBHBIC U
KpUMUHAJIbHBIE OPMBI CETEBOM
aAKTUBHOCTH.

Ilpakmuueckue padomeul:

1. Co30aHue KOMNIeKCHbIX
UHBOPMAYUOHHBIX 0OBEKMO8 8 8Ude
8eO-cmpanuy, 8KII0YAIOUIUX
epaghuueckue 06veKkmol,

C UCNONIL308AHUEM KOHCIMPYKIMOPO8
(wabnonos).

2. 3uakomcmeo ¢ mexanuzmamu
obecneyeHuss NPUSAMHOCMU U
be3onacHoll pabomwl ¢ pecypcamu
cemu Mnmepuem, memooamu
aymeHmugukayuu, 8 mom uucie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCILY2

1.2

Pabora
B UH(GOPMAIIIOHHOM
IPOCTPAHCTBE

Bunsl nesrensHoctu B IHTEpHETE.

I/IHTCpHCT-CCpBI/ICBIZ KOMMYHHKAlIMOHHBIC

cepBHUCHI (TTOYTOBAs CIyk0a,
BUJICOKOH(EPEHIIUU U IPYTHE CEPBUCHI),
CIPaBOYHBIE CIIY>KObI (KapThl,
pacnucaHus U APYTHE), TOUCKOBBIE
CITY>KOBI, CITy>KOBbI OOHOBJICHHUSI
nporpaMMHOro obecrneuenusi. CepBUCHI
rOCyIapCTBEHHBIX YCIYT.

OO0rauHbIe XPAHWINIIA TAHHBIX.
CpenctBa COBMECTHOM pa3paboTKu

YBEpPEHHO ONEPUPOBATH U3YUAEMbIMU
MOHSATHSIMHU.

[IprBoNTH MPUMEPBI CUTYALUH,

B KOTOPBIX TPeOyeTCs UCTIOIB30BATh
KOMMYHHUKAIIMOHHBIE CEPBUCHI,
CIPaBOYHBIE U MTOMCKOBBIE CITY>KOBI
U 1p.

Onpenensite KOJIMYECTBO CTPAHULL,
HalJIEHHBIX IOMCKOBBIM CEPBEPOM
IO 3aIIpOCaM C UCIOIb30BAHUEM
JIOTUYECKUX ONEPALUH.
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JOKYMEHTOB (OHJIalH-0(HUCHI).
[Tporpammuoe obecnieueHue

KaK BE€O-CEpBUC: OHIAMHOBBIC TEKCTOBBIC
U rpaduyecKue penakTopbl, CPeabl
pa3paboTKu mporpamm

[IpuBOINTH IPUMEPHI YCIIYT,
JOCTYIHBIX Ha CEpBUCAX
TOCYIapCTBEHHBIX YCIYT.
[IprBOoANTH MPpUMEPHI OHJIAWHOBBIX
TEKCTOBBIX U IpapUuecKux
pPEeNaKTOpOB, cpea pa3padoTKu
porpamm.

Hcnonp30BaTh 001ayHble XpaHUIUIIA
JTAHHBIX.

Ilpakmuueckue pabomoi:

1. Ilouck ungopmayuu 6 cemu
Humepnem no 3anpocam

C UCNONL30BAHUEM JIOCUUECKUX
onepayuli.

2. Hcnonvzosanue ounaiin-oghuca
0151 pa3pabomku OOKYMeHmo8

Hroro no pazaeny

14

Paznen 2. TeopeTruyeckue 0CHOBbI HHPOPMATHKH

2.1

MOI[CJII/IpOBaHI/IC KaK
MCTO/ ITO3HAaHUA

12

Monens. 3anaun, pemaeMble ¢ TOMOIIBIO
MozenupoBanus. Knaccuduxanuu
Mojesnel. MartepuanbHble (HaTypHbIC) U
MH(}OPMALIMOHHBIE MOJIEIIH.
HenpepbiBHBIE U AUCKPETHBIE MOACIIH.
Nmuranmonueie moaenu. Urpossie
Mozenu. OneHka aleKBaTHOCTH MOJIETTU
MOJEIIUPYEMOMY OOBEKTY U LIeJIIM
MOJIETTUPOBAHUSI.

YBepeHHO OIepUPOBaTh H3y4aeMbIMU
[IOHATHUSIMH.

Omnpenenats BuA HHOOPMAITMOHHON
MOJIEJIH B 3aBUCUMOCTH OT CTOSIIEH
3aJ1a4uM.

AHamM3upOBaTh HHPOPMAITMOHHBIC
Mojenu (Tabmuiibl, rpad UK,
JarpaMMBbl, CXeMbI U Jp.).
OcyIecTBIATh CHCTEMHBIN aHAIA3
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Taonuuueie Moenu. Tabnuia Kax
MIPEICTABICHUE OTHOIIICHMUS.

ba3zbl gannbix. OT60p B TaOIMUIIE CTPOK,
YIOBIIETBOPSIONINX 33IAHHOMY YCJIOBHIO.
Pa3zpaboTka ogHOTAOIMYHOM 6a3bI
nanHbiX. CocTaBieHue 3arpocoB K 06aze
JTAHHBIX C TIOMOIILIO BU3yaJIbHOTO
peaaxkrTopa.

['pad. Bepmuna, pe6po, myTs.
OpueHTUpOBAHHbBIE U
HEOpUEeHTHpOBaHHbIE rpadsl. JnuHa (Bec)
pebpa. BecoBas matpuna rpada. Jlnuna
yTH MEeX1y BepinHaMmu rpada. [louck
ONTHMAaJIBHOTO IyTH B Tpade. HauanpHas
BeplIMHA (MCTOYHUK) U KOHEYHAas
BEpUIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Berunciaenue konnyecTBa myTen

B HAIPaBJICHHOM allUKJIMYECKOM Tpade.
HepeBo. Kopenb, BepiinHa (y3en), JIUCT,
pebpo (myra) nepeBa. BricoTa nepesa.
[Topnepeso. [Ipumepsl UCTIONB30BaHUS
nepeBbeB. [lepebop BapuaHTOB

C MMOMOMIBIO JepeBa.

ITonsiTEe MaTEMaTUYECKON MOJIEIIN.
3aiauu, pellaeMble ¢ TOMOIIBIO
MaTeMaTH4YEeCKOTO (KOMITbIOTEPHOTO)
MozenupoBanus. OTimuane

00BbeKTa, BBIJCISITh CPEIU €T0 CBOWCTB
T€ CBOMCTBA, KOTOPHIEC CYIIECTBEHHBI
C TOYKH 3pEHUS Leen
MOJICJTMPOBAHUSI.

OrieHuBaTh aJ1cKBaTHOCTH MOJIENHN
MOJICIIUPYEMOMY OOBEKTY U LIEIISIM
MOJICITUPOBAHUSI.

CTpouTh ¥ HHTEPIIPETUPOBATH
pasnmuyHbIe HH()OPMAITMOHHBIC MOJICITH
(TabnuiIbl, TUarpaMMel, rpadsl,
JEPEBO, CXEMBI, OJIOK-CXEMBI
aJIrOPUTMOB).

HccaenoBaTh ¢ ITOMOIIBIO
nH(OPMAITMOHHBIX MOICNICH OO BEKTHI
B COOTBETCTBHUH C ITIOCTABJIEHHOM
3aJ1a4yei.

N3yuaTs 3Tansl KOMIBIOTEPHOTO
MOJICJTUPOBAHUSI.

PaboTtarh ¢ TOTOBBIMU
KOMITBIOTEPHBIMUA MOJICIISIMH

U3 Pa3IUYHBIX MPEAMETHBIX 00IaCTCH.
Ilpakmuueckue pabomul:

1. Cozoanue oonomabuynol 6azl
Oannvix. Ilouck oannvix 6 20moeoii
base.

2. Paboma ¢ comosvimu
KOMNbIOMEPHbIMU MOOETAMU
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MaTeMaTUYECKOU MOJIEIN OT HATypPHOU
MOJEIIN U OT CIIOBECHOTO
(JIuTEepaTypHOTO) OMKHCAHUA O0OBEKTA.

DTansl KOMIIBIOTCPHOI'O MOACIINPOBAHUSA:

IIOCTAaHOBKA 33]1a4¥, [IOCTPOCHHE
MaTeMaTU4eCKOW MOJAEIH, TPorpaMMHas
peanu3anusi, TECTUPOBAHUE, IPOBEACHUE
KOMITBIOTEPHOI'O AKCIIEPUMEHTA, aHAIU3
€ro pe3yJbTaTOB, YTOUHEHUE MOJEIH

U3 PA3IUYHBIX NPeOMemHbIX 0bacmell.
3. Ilpoepammnas peanuzayus
KOMNbIOMEPHOU MOOeaU

Hroro no pazneny

12

Pa3nen 3. AuropuTmMsl 1 IpOrpaMMHpOBaHHe

3.1 | Pa3pabotka
aJITOPUTMOB
Y TIPOTpaMM

24

Pa30uenue 3agauum HA ITOA3a0a4M.
BcromoraTenbHbBIE aTrOpUTMBI

(moamporpamMMBl, IPOTIEAYPHI, HYHKITHHN).

ITapameTpsl KaKk CpeICTBO U3MEHEHUS
pE3yIbTaTOB PaObOTHI MOAMPOrPAMMBI.
PesynbraTt pynkuun. Jlornueckue
GbyHKIUH.

Pexypcus. PexypcuBHBIE TOAIPOrPaMMBI
(mpouenypsl, pyHkMK). YCIoBue
OKOHYaHUS peKypcuu (6a30BbIE CiIydan).
[Ipumenenue pexypcuu ais nepedopa
BAPUAHTOB.

CopTtupoBKa MacCUBOB. BcTpoeHHbIE
BO3MOKHOCTH COPTUPOBKH BEIOPAHHOTO
A3bIKA IPOIPAMMUPOBAHUS.

JIBOMYHBIN IOUCK B yHOPSIAOYEHHOM

YBEpPEHHO ONIEPUPOBATH U3YYAEMBIMU
HOHSATHSIMH.

OcymecTBIATh pa3dueHNe HCXOTHON
3aJa4d Ha M0/13aJauu.

PazpabatbiBaTh MIpOrpaMMel,
coziepKaliye noarnporpamMmmy(bl).
Pa3pabaTbiBaTh IpOrpaMMBl,
peanu3youe HeCI0KHbIe
PEKYPCHBHBIE aJTOPUTMBI.
Pa3pabatbiBaTh mporpamMmbl

11 00pabOTKM OJHOMEPHOTO MaccuBa
IEJIBIX YUCEIL.

PazpabatbiBaTh MpOrpaMMel,
peanu3yoIne HeCI0KHbIE aIlTOPUTMBI
00paboOTKH ABYMEPHBIX MacCHBOB
(MaTpwu).

29




MacCHBE.

JIBymMepHBIE MacCUBbI (MaTPHLIBI).
OCHOBHBIE aJITOPUTMBI 0OPAOOTKH
JIBYMEPHBIX MAaCCUBOB (MaTpHILL):
3aroJHEHUE ABYMEPHOI0 MaccuBa
CIIy4ailHBIMH YHCIIaMU U

C UCTIOJIb30BaHUEM (DOPMYJI, BBIUUCIICHUE
CYMMBI 3JIEMEHTOB, MUHUMYyMa U
MaKCHUMyMa CTPOKH, CTOJIOLa, AUana3oHa,
MOMCK 3aJlaHHOTO 3HaueHus. COpTUpOBKa
10 HECKOJIbKUM KPUTEPUSIM (YPOBHSIM).
JluHamuyeckoe nporpaMMHpPOBaHUE.
3aiauu, peliaeMble ¢ TOMOIIbIO
JUHAMUYECKOr0 MPOrpaMMHPOBAHUSA:
BbIUKCIIEHUE DYHKIIMM, 3aJaHHBIX
peKyppeHTHON HOpPMYIIOH, MOACUYET
KOJIMYECTBA BAPUAHTOB, BHIOOD
ONTHUMAJIBHOTO PELICHUS

Pa3zpaboTka nporpamm, pean3yrommux
QITOPUTMBI PEIICHUS 3a/1a4

C TIOMOIIIBIO0 TUHAMUYIECKOTO
IpOrpaMMHUPOBAHUS.

Pa3zpaboTka mporpamMm, pearn3yromnmx
aNropuTMbl 0OPa0OTKU JIaHHBIX,
XPAHSIIUXCS B TEKCTOBBIX (paiiiax.
Ilpakmuueckue pabomoi:

1. Cocmasnenue u omaaoxka npozcpamm,
UCRONB3VIOWUX NOONPOCPAMMDBL
(npoyedypul, pyHkyuu), Ha 0OHOM

U3 A3bIKO8 NPOCPAMMUPOBAHUS
(Python, C++, Java, C#).

2. Cocmaenenue u omuiaoxa npocpamm,
Dpeanu3yrouux pekypCcusHvle
AncoOpUMMbl, Ha U3YUAEMOM A3bIKE
NPOCPAMMUPOBAHUS U3 NPUBEOEHHO20
gvlule nepeunsl.

3. Cocmasnenue u omiaoxa npocpamm,
Dpeanu3yrouux munossie aieopummol
00paAbOMKU OOHOMEPHBIX YUCTIOBHIX
MACCUB08, HA U3YYACMOM S3bIKE
NPOCPAMMUPOBAHUS U3 NPUBEOEHHO20
gvlule nepeunsl.

4. Cocmasnenue u omnaoka npocpamm,
Dpeanu3yrouux munossie aieopummol
0b6pabomku 08yMepHbIX MACCUBOB

30




(Mmampuy), Ha uzyuaemom s3viKe
NPOCPAMMUPOBAHUSL U3 NPUBLOEHHO20
aviuLe nepeyHs.

5. Cocmaenenue u omnaoka
nPOSPAMM, Peanu3yiouwux aneopummol
peutenuss 3a0ay ¢ NOMOUbIO
OUHAMUYECKO20 NPOSPAMMUPOBAHUS,
HA U3y4aemMoM s3bIKe
NPOSPAMMUPOBAHUSL U3 NPUBEOEHHO20
sviuLe nepeuns

3.2 | YopaBneHue 4 VYmpasnenue. Curnan. O0patHast CBS3b. YBEpEHHO ONEPUPOBATH U3YyUAEMBIMU
[TosryueHue curHagoB OoT LU(PPOBBIX HOHSTHUSMH.
JaTYHMKOB (KacaHusl, PACCTOSIHUA, CBETA, | AHAIU3UPOBATH OTHOIICHUS B KHUBOM
3ByKa u apyroro). [Ipumepst IPUPOJIE, TEXHUUECKUX U COLUAIbHBIX
MCIIOJIb30BaHUs IPUHLINIIA OOpaTHON (IIKoJIa, CEMBbS U JIp.) CUCTEMAX
CBSI3M B CUCTEMax yNpaBICHUS C MO3ULIMH yIpaBIEHUS.
TEXHUYECKUMHU yCTPOUCTBAMHU, B TOM [TpuBOAUTH pUMEPHI
yrcne B podororexuuke. [lpumepst pPOOOTU3HPOBAHHBIX CUCTEM U
POOOTU3UPOBAHHBIX CUCTEM OTMCHIBATh MPUHIUIBI UX PAOOTHI.
(cucrema yrpaBieHUS ABUKCHUEM Ilpakmuueckue padomul:
B TPAHCIIOPTHOM CUCTEME, CBapOYHAas 1. 3naxkomemeo c yuebnol cpedoii
JIMHUS aBTO3aB0J1a, aBTOMAaTU3UPOBAHHOE | pa3pabomKu npoecpamm ynpasieHus.
YIPABJIIEHUE OTOIUIEHUEM JIOMA, osudCyWUMUC pobomamu
aBTOHOMHAs CUCTEMA YIPaBJICHUS
TPAHCIIOPTHBIM CPEACTBOM U JAPYTHUE
CUCTEMBbI)

Wroro no pazaeny 28
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Pasnen 4. UndopmanmoHHbIe TEXHOJIOTHH

4.1 | DnekTpoHHbIE TAOIUIIBI 8 Y CoBHBIE BHIYUCICHUS B JJIEKTPOHHBIX | BBIMONTHATH B 3IEKTPOHHBIX TaOIUIIAX
tabnuiax. CyMMUpOBaHUE U TIOJICUET pacy€Thl IO BBOJAUMbBIM
3HAYEHU, OTBEYAIOUIUX 3aJaHHOMY noJib30BaresneM (popmynam
ycnoBuio. O6paboTka 60bIINX HAOOPOB | C MCIIOJIB30BAHUEM BCTPOCHHBIX
JTAHHBIX. GyHKITHA.
JluHamudeckoe nmporpaMMUpOBaHUE OcCy1ecTBIATh YUCIEHHOE
B DJIGKTPOHHBIX TA0JIMIIAX. MOJIEJIMPOBAHUE B IPOCTHIX 3a/1a4ax
YuciieHHOE MOJIETUPOBAHKE B U3 pa3JInYHbIX [IPEIMETHBIX 00J1acTeM.
ANIEKTPOHHBIX Tabnumax. Yucnennoe Haxonute pemenue ypaBHeHUM
pelIeHNe YPaBHEHHUH € TOMOILBIO YUCJICHHBIMU METOAaMH C ITOMOIIBIO
noabopa napamerpa. [louck AIIEKTPOHHBIX TAOJIHII.
ONTHUMAJIBHOTO PELICHUS Haxonuth ontumalibHbIE pelIeHUs
C TIOMOIIIBIO 3JIEKTPOHHBIX TAOJIHII.
Ilpakmuueckue pabomul:
1. Obpabomxka 6onvuiUx HAOOPOB
OaHHDIX.
2. Yucnennoe mooenuposanue
8 2JIeKMPOHHBIX MAOIUYAX.
3. Hucnennoe peutenue ypagHeHut
C NOMOWBIO INEKMPOHHBIX MAOIUY.
4. Pewenue 3a0au onmumuzayuu
C NOMOWBIO INEKMPOHHBIX MAOIUY
4.2 | UudopmanroHHbIe 2 Ponb uHPOpMaLIMOHHBIX TEXHOIOTUI PackppIBaTh CMBICT H3ydaeMBbIX
TE€XHOJIOTUU B Pa3BUTHH SKOHOMHUKH MHpPA, CTPaHBI, IOHATHUM.
B COBPEMEHHOM pErvoHa. O6¢cyxaath poib HHHOPMALUOHHBIX
oO1ecTBe OTkpbIThIE 00pa30BaTEIbHBIE PECYPCHI. TEXHOJIOTHUHA B COBPEMEHHOM MHpE.
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[Ipodeccuu, cBsizanubie ¢ UHOOPMATUKON
¥ MTHPOPMAITMOHHBIMHU TEXHOJIOTHUSIMHU:
BeO-M3aiiHep, MPOTPAMMEULCT,
pa3paboTYUK MOOMIIBHBIX IPUIIOKEHUH,
TECTUPOBIIHUK, APXUTEKTOP
MIPOTPaAaMMHOTO OOecreyeHus,
CHEIHAIIUCT MO aHAJIN3Y JAaHHBIX,
CUCTEMHBIN aJIMUHUCTPATODP.
3HAKOMCTBO C TIEPCIIEKTUBHBIMHU
HaNPaBJICHUSIMU Pa3BUTHUS
WH(OPMALMOHHBIX TEXHOJIOTHH

(Ha mpuMepe UCKYCCTBEHHOTO
MHTEJJIEKTA U MAIIMHHOTO O0YYEeHHS).
CucreMbl yMHOTO TOpOJIa
(KOMITBIOTEPHOE 3PEHUE U aHAIU3
OOJBITINX JTAHHBIX )

O6cyxnaTh 3HaY€HNE OTKPBITHIX
00pa3oBaTesbHbIX PECYPCOB U
BO3MOYKHOCTH MX MCIOJIb30BAHUS.
AHanmu3upoBath MUGPOBBIC HABBIKH,
KOTOPBIMU JOJIKEH 00JIa1aTh
BBITTYCKHUK TIIKOJIBI.

N3yuath npodeccuu, CBI3aHHbIE

¢ UHPOPMATUKON U
WH(OPMAITMOHHBIMHA TEXHOJIOTHSIMHU.
N3yyaTh nepcrneKTUBHbIE HAIIPABICHUS
pa3BuTHS MHGHOPMAITMOHHBIX
TEXHOJIOTUH.

AHanM3upoBaTh CUCTEMbI YMHOTO
ropoja.

Ilpakmuueckue pabomeul:

1. Coz0anue npezenmayuu

o npogpeccusx, ceazannvix ¢ UKT

Htoro no pazneny 10
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOT'PAMME
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