MHUHUCTEPCTBO MPOCBEUEHUA POCCUACKON ®EJAEPAILIUA
MunucrepcTBo oopazoBanus KajquHuHrpaackou odaactu
Yunpasiienue o0pazoBanus aIMUHUCTPALNH ['ypbeBCKOr0o MyHHIIMIIAJIBHOTO

OKpyra

MBOY "Huzosckasa COLI"

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
PykoBogurens MO 3amectutens qupekropa  Jupekropa MbOY
Tonctikosa T.B. 1o VBP «Huszosckas COLI»
porokon Ne 1 Cononenxko E.B. CemEnospix H.H.

ot «02» urons 2024 1. TTporokon Ne 1 [Tpuka3 Ne211

o «02 trons 2024 1 ot «05» uromst 2024 .

Mognucan: CeméHoBbix MpuHa

CeMeHOBbIX HukonaeBHa

DN: C=RU, OU=pgupekTtop, O="

I/I p MHa MBOY ""Husosckas COLL™,

CN=CeMméHoBbIx VpuHa

HukonaesHa, E=nzschool@list.ru
H M Ko-n ae B H a OcHoBanve: YTBEPXOEHO

PABOYASA ITPOI'PAMMA

yueOHoro npeamera « Mndgopmaruka. YriayojaeHHbIH YPOBEHb

s ooygaromuxcs 10-11 kimaccos

n. HuzoBbe 2024-2025



COJIEPKAHUE

TTOSCHUTETBHAST BATTHICKA « v vuerenensesnseesnseasnsesnseasnseasnsesnsensnsesesesssesnsesnseasnsensnaensneenennen 3
COIECPIKAHUE OOYUCHUS «...vvvveeeinrreeeeesantteeeeessastseeeeesasnnneeeesassnen e e e s s asnnreeeesannrneeesannnneeeenns 7
L0 KT t ettt ettt ettt ettt et e et et e e e e e e e e e e e e e e e e e e e a e e e e e ar ..., 7
D 71 12T o R T TR TR PR UR PP 12

HJIaHI/IpyeMBIC PE3YIbTATBI OCBOCHUA IIPOT'PAMMEI 110 I/IH(i)OpMaTI/IKe Ha YPOBHC

CPETHETO OOIIIETO OOPABOBAHUS «...eeeeervtvrrreraaeeessssassttssseeeasaeasssaasssssssereeeeasessasannsnsnnes 15
JIMUHOCTHBIC PEBYIIBTATBL +.evvvveeeessisisnrrneeeeaeeesasssssnnnsssereeeeassssssssnnnn e ee e e e e e e s s s snnnnnneeees 15
METaNPEIMETHBIE PEZYIIBTATBL .......eeivtrreeeeeeeeesssasssnnrsseeeeeeeeasssasssnnnnsreeeeeeeeesassnnnnnnes 16
TIPEAMETHBIC PEBYITBTATBL . .. ..cvveeeessisuiirrneeeeeeeesessasssssseseee e e e e s s s s s e e e e e e e e e e s s snnnnnneees 19

TEMATUYECKOE TIITAHUPOBAHIE ....eeeeeiiesinrrnreereeeesssaaasssnnsseseeeeessssasssnnnsseseeeeeeessssannnnnnes 23
10 KITACC 1ttt ettt ettt ettt e et e e e e e e 23



®denepanbHas pabouas mnporpamMma mno ydyeOHomy mnpeamery «UHopmaTuka»
(yrnyOnénHbiil ypoBeHb) (mpeaMeTHas oonacts «MateMmarrka u uHpopMatukay) (nanee
COOTBETCTBEHHO — IporpamMma mno uH(poOpMaTHKe, HHPOPMATUKA) BKIKOYAET
MOSICHUTENIbHYIO 3aMIUCKY, CO/IepKaHue 00yUYeHMs, TNIAaHUPYEMbIe PE3YJIbTaThl OCBOCHUS
MpPOrpaMMmbl 1o HHPOPMATHUKE, TEMATHUYECKOE INIAHUPOBAHUE

CopnepxaHue OOy4yeHHUsI PpaCKpbIBA€T COJEpXKATEIbHbIE JIMHUU, KOTOpbIE
MpeajaratoTcsl JUisi 00s3aTeIbHOTO M3YYEHHUS B KaXKJIOM KJIacCce€ Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHus.

[Inanupyemble pe3ynbTaTbl OCBOEHHS MPOrpamMMbl MO MH(MOPMATUKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PEe3yJbTaThl 3a BECh MNEPHOJ OOy4YeHUsT Ha YPOBHE
cpelHero oOmiero o0pa3oBaHUs, a TAaKXKe MPEIMETHBbIE JTOCTHXKEHHSI O0ydarolerocs
3a KaXJbIi TOJ] 00yUYeHUsI.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo wuHbopmaTuke (yriayOnEéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO
obmrero obpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTeibHOM  MporpaMMbl  CpeIHero  o0mero  oOpa3oBaHMUS,
npeactaBieHHbix B ®I'OC COO, a Takke denepanbHoil pabodeil mporpaMMbl
BOCTIUTAHUS.

[Iporpamma mo mHbopmaTHKe HAET MpeACTaBICHUE O LENsAX, oOlel crpaTeruu
oOy4deHHMsI, BOCIIUTAHUS W Pa3BUTHUsI OOYyYArOMIMXCA CPEICTBAMU Y4YEOHOIro MpeameTa
«adopmatuka» Ha yriayOoJEHHOM YpOBHE, YCTAHABIMBAET 005S3aTEIIBHOC MPEIMETHOEC
coliep KaHue, peycCMaTpUBAET €ro CTPYKTYPUPOBAHKE TI0 pa3jiesiaM M TeMaM Kypca,
OTpeJieNisieT pachpeliesieHne ero mo kiaccam (rojaM H3y4deHus), NaéT IpUMEpHOe
pacmnpeneneHue y4eOHbIX 4acOB MO0 TEMATHYECKUM pasiesiaM Kypca U PEKOMEHIyeMYIO
(mpuMepHYI0) TOCIEA0BATENBHOCTh HMX U3YYCHHS C Y4E€TOM MEXNPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKK y4eOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcsl.

[Iporpamma 1o uHGOpPMATHKE OMNpPENETSET KOJIMYECTBECHHBIE U KAYECTBEHHBIC
XapaKTepUCTUKN y4eOHOTO Marepuana sl KaKJOro Troja H3ydeHUs, B TOM YHCIIC
JUISL  CONIEPYKATeNIbHOTO HAIMOJIHEHHWSI Pa3HOrO0 BUAA KOHTPOJIS (TPOMEXKYTOYHOM
aTTecTalliu OO0YyYarolNXCsi, BCEPOCCUUCKUX MPOBEPOUYHBIX pabOT, roCyaapCTBEHHOU
UTOTOBOM atTtecTaruu).  lIporpaMmma mo wuHpOpPMATHUKE SBISETCS OCHOBOW ISt
COCTaBIICHUS aBTOPCKHUX YYEOHBIX MPOTPAMM M YIEOHHKOB, TIOYPOYHOTO TUTAHUPOBAHUS
Kypca YUUTeIIeM.

NudopmaTika B cpeqHeM o01eM o0pa30BaHUN OTPAKACT:

CYITHOCTh MH()OPMATUKU KaK HAYYHOH TUCITUTIIMHBI, H3y4JaroIIe 3aKOHOMEPHOCTH
MPOTEKaHUS W BO3MOXXHOCTH aBTOMATH3alMM HWH(POPMAIMOHHBIX MPOIECCOB B
Pa3TUYHBIX CHCTEMAX;



OCHOBHBIE 00JIaCTU MPUMEHEHHSI HUH(POPMATUKH, TIPEKIE BCETO MHPOPMALIMOHHBIE
TEXHOJIOTUH, YIIPABIECHUE U COLIMAIbHYIO cepy;

MEXKJIUCIMIUIMHAPHBIA ~ XapakTep  uHpopMatuku U UHGOPMALMOHHOU
TSI TeIbHOCTH.

Kypc undopmaTuku a5is ypoBHS CpeaHero oOuiero oOpa3oBaHUs SIBISETCS
3aBEpIIAIOLIMM 3TallOM HENPEpPhIBHOW MOATOTOBKM OOyd4arouuxcsi B 0OJacTH
nHpopMatuku u HUHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, OMUpaeTCs
Ha coJepKaHue Kypca HH(OOPMATUKUA YPOBHS OCHOBHOI'O 0OIIEro o0pa3oBaHUs U OMBIT
MOCTOSIHHOTO TMPUMEHEHUST MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM, MaéT
TEOPETUYECKOE OCMBICIICHUE, HHTEPITPETAIUIO U 0000IIEHHE 3TOTO OMbITA.

Pesynbrathl  yrayOnEHHOrO  ypOBHS — W3y4YeHUs  y4yeOHOTo  TpeamMera
«MHpopMaTrKay OpUEHTUPOBAHBI HA MOJYYEHHE KOMIETEHTHOCTE! Jisi MOCIeAyIoIen
npodeccuoHaIbHON AESTENbHOCTH KaK B paMKax JaHHOM NpeIMEeTHOM o0yacTd, Tak
U B CMEXHBIX C Hel obnactsx. OHM BKIIIOYAIOT B ceOsl:

OBJIQJICHUE KIIFOUCBBIMHU MOHATUSMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JaHHasl TMpeaMeTHas 00JacTh, Paclo3HABaHWE COOTBETCTBYIOIIMX WM IPU3HAKOB U
B3aMMOCBSI3€l, CIOCOOHOCTh JIEMOHCTPUPOBATH Ppa3JIMYHbIE MOAXOAbl K H3YUYEHUIO
SIBJICHUH, XapaKTEPHBIX ISl U3y4yaeMOon MPEeIMETHON 00J1acTu;

yYMEHHE pellaTh THUIOBBIE MPAKTUUYECKHUE U TEOPETUUECKHUE 3a7aud, XapaKTepHbIC
JUTSL KICTIOJIb30BaHUsI METOI0B M MHCTPYMEHTapUs IaHHOM MpeIMETHOM 001acTy;

HaJIMYWE MPEICTABICHUN O TaHHOU MpEeAMETHON 00JaCTH KakK IIeJIOCTHON Teopuu
(COBOKYITHOCTH T€OPHI), OCHOBHBIX CBS3SIX CO CMEKHBIMU 00JIACTAMH 3HAHUH.

B pamkax yray0n€HHOro ypoBHS U3y4YeHHS HWHGOPMATUKH OOeCreynBaeTCs
[eJICHANpaBIeHHAasT TOATOTOBKAa OOYyYalolmuMXxcsi K MPOJODKEHHIO 00pa3oBaHUs
B Opranm3anusx  npodecCHOHANIBHOTO  00pa3oBaHMsl IO  CHEIHAIBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM C HU(DPOBBIMU TEXHOJIOTHSIMH, TAKUM KaK MPOrpaMMHast
WHXeHepus, uHpopMamuoHHass  O€30MacHOCTh,  HMH(POPMAIIMOHHBIE  CHCTEMBI
U TEXHOJOTUH, MOOWJIbHBIE CUCTEMBI U CETH, OOJIbIIINE JAaHHBIE U MAIIMHHOE 00yYeHHE,
MPOMBIIIJICHHBIA ~ UHTEPHET BEILIEW, MCKYCCTBEHHbBI HMHTEJUIEKT, TEXHOJIOTUU
OecipoBOHOM  CBsI3W, pOOOTOTEXHWKA, KBAHTOBBIE  TEXHOJOTHUU,  CHCTEMBI
pacnpenen€HHOro peecTpa, TEXHOJIOTUH BUPTYaJIbHOW U JJOTIOJIHEHHOM PEaIbHOCTEN.

OcHoBHas 11e11b U3y4deHus yuebHoro npeamera «MHpopmarrka» Ha yriayOnEéHHOM
YpPOBHE cpeaHero ooOmero oOpa3oBaHUs — oOOeCIeueHHWe MaNbHEHINErO pPa3BUTHS
WH()OPMAITMOHHBIX KOMIIETEHITUN 00YyJaromerocs, ero TOTOBHOCTH K JKH3HU B YCIOBHSIX
pa3BHBAIOMIErocs WH(POPMAITMOHHOTO OOIIECTBA ¥ BO3PACTAIONICH KOHKYPEHIIUU
Ha phIHKE Tpyna. B cBsa3u ¢ atum m3yuenue uHpopmatuku B 10—11 kmaccax AOMKHO
00eCTIeYUTh:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha TIOHUMAaHWUH POJIHU
nHopMaTHKH, HHPOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJOTUHA B COBPEMEHHOM
0OIIIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMHUYECKOTO MBIILICHHUS;



c(hOpMUPOBAHHOCTh YMEHUM pa3nuydaTh (PAKThl U OLICHKU, CPABHUBATH OI[CHOYHBIC
BBIBOJIbI, BHUJIETh HMX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBSI3b KPUTEPHUEB C
OMpeNIeIEHHON CHUCTEMOM IIEHHOCTEM, MpPOBEPSATh Ha JOCTOBEPHOCTH M 0000IIATH
UH(}OpMaILINIO;

c(hOpMUPOBAHHOCTh MPEACTABICHUN O BIUSHUU WHOOPMALMOHHBIX TEXHOJOTHHN
Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, NOHUMAHHE COIMAIBLHOIO, SKOHOMHUYECKOTO,
MOJIMTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOr0, MPUPOJHOr0, SPrOHOMHUUYECKOTO,
MEJIUIIMHCKOTO U (PU3HOJIOTHUECKOTO KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHH;

NPUHSATHE TPABOBBIX M ATUYECKUX AaCMEKTOB HWH()POPMAIIMOHHBIX TEXHOJOTHH,
OCO3HAHHWE OTBETCTBEHHOCTU JIIOJCH, BOBJICUEHHBIX B CO3/JaHUE U HCIOJIb30BAHUE
UH(OPMAIIMOHHBIX CUCTEM, PACIIPOCTPAHEHNE UHPOPMAITUH;

CO3/IJaHUE YCJOBUU [IJI1 PA3BUTHS HABBIKOB YYEOHOM, NPOEKTHOM, Hay4HO-
UCCJIEJIOBATEILCKOM W TBOPYECKOW JACSATEIBHOCTH, MOTHUBAIMK OOYYArONIUXCS K
CaMOPa3BUTHIO.

B conmepxanuu yuyeOHOro mpenmera «UHpopmaTHkay BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3jea.

Paznen «[{udpoBas rpaMOTHOCTE» TOCBSAIIEH BOPOCAM YCTPOMCTBA KOMITHIOTEPOB
U JPYruX DOJEMEHTOB HHU(PPOBOTO OKPYKECHHUS, BKIIOYAs KOMIIBIOTEPHBIC CETH,
UCIIOJIb30BAHUIO CPEACTB ONEpPallMOHHON cucTeMbl, pabote B cetu VHTEepHeT U
UCIIOJIb30BAHUIO HHTEPHET-CEPBUCOB, HH(POPMAITMOHHON 0€30MTaCHOCTH.

Paznen «Teopernueckne OCHOBBHI MH(POPMATUKHNY BKIIOYAET B c€0s MOHSITHUHHBIN
anmapar  MHQOPMATHKH, BOMPOCHl  KOAUPOBAHUS  MHPOpMALMHM, HW3MEpPEHUs
MH(POPMAIIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aireOpbl JIOTUKH M KOMIIBIOTEPHOTO
MOJICJINPOBAHUA.

Pazgen «AuropuTtMbl W NpPOrpaMMHUPOBAHUE)» HAINPABIEH HA  Pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHHUS, Pa3paboTKy ajJrOpUTMOB W OIIEHKY HX CJIOKHOCTH,
dbopMHUpOBaHUE HABBIKOB peaqu3allMd MpPOrpaMM Ha S3bIKaX MPOTrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MHubopmaioHHbIE TEXHOJOTUMY» TOCBAMEH  BOMPOCAM MPUMEHEHHS
WH()OPMAIIMOHHBIX TEXHOJOTHM, pPEaTU30BaHHBIX B MPHUKIAIHBIX MPOTPAMMHBIX
MpPOAYKTaX M HWHTEPHET-CEPBUCAX, B TOM UYHWCIE B 3aJadyax aHajau3a JaHHBIX,
MCITIOJIb30BaHUIO 0a3 TAaHHBIX U AJIEKTPOHHBIX TAOJHUIL JJIs1 PEIICHUS MPUKIATHBIX 3a71a4.

B npuBenénnom manee comepxkanmu ydeOHoro mnpeamera «UMHbopmaThka
KYPCHUBOM BBIJICJIEHBI JIOMOJIHUTENbHBIE TEMbI, KOTOPbIE HE BXOISAT B 00s3aTENIbHYIO

nporpaMMmy OOydYeHHs, HO MOTYT OBITh MPEIJIOKEHBI IS U3YYCHHS OTAEIbHBIM
MOTHBHUPOBAHHBIM U CTIOCOOHBIM 00yYaIOIIIAMCH.

Yrnyonénubrit YPOBEHb U3Yy4YEHUS WH(OPMATHKHU PEKOMEHAyeTCS
U TEXHOJIOTHYECKOTO  TpOo(WIs, OPpUEHTHPOBAHHOTO  HA  HWHXXCHEPHYIO U
nHpopMalMOHHYI0  cdepbl  JESITENbHOCTH.  YTIYOJIEHHBIM  YpPOBEHb H3yUYCHHS
nHpoOpMaTUKKU OO0ECIEeUnBaeT: MOATOTOBKY OOYYalolUXCsA, OPUEHTUPOBAHHBIX Ha
CIEUUAIBHOCTY B  0o0JacTd MH(MOPMALMOHHBIX TEXHOJOTUM W  HH)KEHEPHbIE
CIIELIMATIbHOCTH, YYaCTHE B MPOCKTHOW U UCCIIEIOBATENBCKON AEATEIBHOCTH, CBA3aHHOMN
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C COBPEMCHHBIMH HAIPABICHUSAMHU OTPACId HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTUH, TMOATOTOBKY K YYacTHIO B OJUMIIHAmaXx M caade EauHOTO
rOCYy/apCTBEHHOTO dK3aMeHa M0 HHPOPMATHUKE.

[TocrmemoBaTeIPHOCTh M3YUYEHUS TEM B TpeaesiaX OAHOTO roja OOYYeHHS MOKET
OBITh HM3MEHEHA I0 YCMOTPEHHUIO YUYHTENs TMPU IOATOTOBKE paboueld MporpaMMbl
¥ TIOYPOYHOTO TUTAHUPOBAHUS.

OO611ee 4ncIo 4acoB, peKOMEHIOBAaHHBIX JJIsl U3y4eHus: ”HPOpMaTuku — 272 yaca:
B 10 xacce — 136 yacos (4 yaca B Hezem0), B 11 kiracce — 136 yacos (4 yaca B HEZEIIO).



COJIEP) KAHUE OBYYEHMUA!

10 KJIACC

Iu¢ppoBasi rpaMOTHOCTH

TpebGoBaHusi TEXHUKH 0€30MAaCHOCTU M TMTHEHBI MPU paboTe ¢ KOMIBIOTEpAMU U
JIPYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHuunbel paboOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. ApXUTeKTypa (HoH
Hetimana. [apsapockas apxumexmypa. ABTOMaTHYECKOE BBITIOJIHEHUE MPOTPAMMEI
npoiieccopoM. OnepaTuBHas, MOCTOSIHHAS U I0JTOBpeMeHHas mamsiTb. OOMEH JaHHBIMU
¢ noMolblo muH. KoHTposuiepsl BHEMIHUX YCTPOUCTB. [IpsAMoil JOCTyn K maMsTH.

OCHOBHBIE TEHACHIUM Pa3BUTUS KOMIBIOTEPHBIX TexHOoJoruil. IlapannenbHbie
BbIUMCIIEHUs1. MHoromnpoueccopubie cuctembl. CynepkoMnbioTepbl. PacnpenenéHHbie
BBIYUCJIUTENIBHBIE CUCTEMbl U 00pabOTKa OOJIBIIUX JTaHHBIX. MOOUIBHBIE HU(PPOBBIC
YCTPOWCTBA HM WX pOJIb B KOMMYHHUKalUSAX. BCTpOeHHBIE  KOMIBIOTEPHI.
MukpokoHTposiepbl. PoGoTH3upoBaHHbie MPOU3BOACTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB W KOMITBIOTEPHBIX CHCTEM. Bumibl
nmporpaMMHOT0 ofOecrieueHuss W uX HaszHadeHue. (OCOOEHHOCTH MPOrPaMMHOIO
obecrnieueHus: MOOUIBHBIX ycTpoicTB. [lapanmnensHoe nmporpammupoBanue. CUCTEMHOE
nporpaMMmHoe obecrieueHue. OmnepanroHHbIE CcHCTeMbl. YTWIUTHL.  [[paiiBepsl
yCcTpoicTB. MHCTAIIALNA U EUHCTAIALMS TPOrPaMMHOI0 00eCTICUeHHUS.

daiinoBeie cuctembl.  [IpuHIMIBI pa3MemieHUss W HWMEHOBaHUs (HailyioB B
nonroBpeMeHHoM namsTu. [11aGnoHb! s onvcaHus Tpynn Qaiios.

[Iporpammuoe obGecneuenue. JluieH3upoBaHue NPOrPaAMMHOTO OOECIICUCHHS
u 1udpoBeIx pecypcoB. IIponpuerapHoe u cB0OOIHOE MPOTrpaMMHOE OOECIICUCHHE.
KoMMepueckoe M HEKOMMEpUYECKOE HCIOJIb30BaHUE MPOTPAMMHOIO OOECIICUCHUS
u 1udpoBeix pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBAaeMasi 3aKOHOJATEIHLCTBOM
Poccuiickoit  ®epepanmu 32 HENPABOMEPHOE  HMCHOJIB30BAHWE  IPOrPAMMHOTO
obecrieueHus ¥ MUPPOBBIX PECYPCOB.

[IpyHUMNIBI TIOCTPOEHUSI U aNmnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Cetessie mpotokoiabl. Cetb MHTEpHET. Anpecanus B cetu UntepHet. [IpoTokomnsl cTeka
TCP/IP. Cuctema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mojcetm ¢ mnoMmouiplo Macok noxacereid. CereBoe
agMuHucTpupoBanue. IlonydyeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuusi CBs3M C y3i0oM ceTd. OmpeneneHne Mapuipyta JIBUKEHUS
MaKETOB.

Bunwr JIeSITEILHOCTHU B ceTu NuTepHeT. CepBucsl HNuTepHera.
['eonndopmarmonapie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBHUCHI PEATHHOTO BPEMEHH
(HampuMmep, JOKanus MOOWJIBHBIX  Tele(OHOB, oOmpeneneHue 3arpyKeHHOCTH
aBTOMarucTpasiei), ”HTEpHET-TOProBsi, OPOHHUPOBAHUE OMJIETOB U TOCTUHHII.

! KypcuGOM BBIJCJIICH MaTepuall, KOTOpLIfI HE SBISETCA 00s3aTeIbHBIM npyu U3y4YCHUU U HC BXOAUT B COACPIKAHUC
HpOMG)KyTO‘IHOﬁ WA UTOrOBOU ATTCCTAllUU IO IPEAMCETY.



['ocynapcTBeHHbIE 3JEKTPOHHBIE CcepBUCHI W yciuyrd. ConuanbHble CETH —
OopraHu3alys KOJUIEKTUBHOTO B3aUMOJEHCTBUSA M OOMeHa AaHHBIMU. CeTeBOM 3THUKET:
npaBWwia TOBeACHHS B KuOeprnpocTpancTBe. [Ipobrema MOAJMHHOCTH MOJIYYEHHOU
nHpopMaru. OTKpBITEIE 00pa30BaATEIbHBIE PECYPCHI.

TexHoreHHblE W HSKOHOMHUYECKHE YIpo3bl, CBSI3aHHBIE C HCIOJIb30BAaHUEM
MH(OPMAIMOHHO-KOMMYHUKALIMOHHBIX ~ TeXHOJOrui. OOmme mnpoOaeMbl 3allUThI
uHpopmauu 1 uHPOpMaMOHHOM Oe3omacHocTH. CpencTBa 3amMThl MHGOPMALUH
B KOMIBIOTEpPAX, KOMIIBIOTEPHBIX CETAX U ABTOMATHU3UPOBAHHBIX HMH(POPMALMOHHBIX
cuctemax. IIpaBoBoe oOecneueHne MHGOPMALMOHHON O€30MACHOCTH. DIeKMPOHHA
yugposas noonucs, cepmupuyuposantvle catimol U OOKYMeHmbl.

[IpenoTBpalnieHre HECAHKIIMOHUPOBAHHOT'O IOCTYTA K IMYHOW KOH(DUIEeHIHaTbHON
uH(bOpMAIIMK, XpaHSIIEeWcs Ha NEPCOHATLHOM KOMIMBIOTEPE, MOOMIIBHBIX YCTPOUCTBAX.
BpenonocHoe nporpammHoe obecrieueHre U crnocoObl 00pbObI ¢ HUM. AHTUBUPYCHbBIE
nporpamMmbl. OpraHuszanus JIMYHOTO apxuBa umHpopmaimu. PesepBHoe KomupoBaHUE.
[laponpHas 3amura apxuaa.

MudppoBanue nanHbiX. CUMMETpUUHblEe W HecuMMeTpuuHble mudpsl. [nudps
npoctoit 3amennl. [ludp Llesaps. [udp Buxenepa. Anroputm mudpoBanus RSA.
Cmezanoepagusi.

TeopeTnvyeckre 0CHOBBI HHPOPMATUKH

Nudopmarusi, nanHsle ¥ 3HaHUSA. VHpOpMalMOHHBIE MpOIECCHl B MPHUPOJE,
TEXHHUKE U OOIIECTRBE.

HenpepbiBHBIE ¥ JUCKpPETHBIE BEIUYUHBI W CcHUTHaibl. HeobxomumocThb
JTUCKpEeTU3aluy HHGOpMAIIUH, TpeIHA3HAYECHHOM I XpaHEeHUs, Iepeiadyu 1 00paboTKu
B IU(PPOBBIX CUCTEMaX.

JIBonuHOE KOMpOBaHUE. PaBHOMEPHBIE 1 HEPABHOMEPHBIE KOJBI. JleKoAupOBaHuE
COOOIIIEHN, 3alMCaHHBIX C IIOMOIIBI0O HEPAaBHOMEPHBIX KOJOB. YcioBue DanHo.
[TocTpoeHre OMHO3HAYHO JACKOAUPYEMBIX KOJOB C TIOMOIIBIO jAepeBa. [ pagh An.A.
Mapkosa. Epununsl u3mepeHus: konuuectBa uHpopmaiuu. AndaBUTHBIM MOIXO K
OIICHKE KOJIMYECTBAa HH(POPMAIIUH.

Cuctembl cuucienus.  Pa3BépHyTas 3amuch MENBIX M JPOOHBIX YHCET B
MO3UIIMOHHON cucTeMe cuncieHusa. CBolCTBa MO3UIIMOHHON 3alIMCH YHCIIA: KOJIMYECTBO
nmudp B 3amMUCH, MPHU3HAK JEITMMOCTH 4YHCIAa HAa OCHOBAaHHE CHUCTEMBI CUHCIICHUS.
AJroput™M mepeBoAa LIEJNOr0 4YKMcia W3 P-MYHOM CUCTEMBl CUHCICHHS B
JECATUYHYI0. AJTOPUTM TIepeBoJa KOHEYHOW P-wyHOW npoOu B JIECATUYHYIO.
AJNTOpPUTM MEpeBoJia LIEJIOro Yuciaa U3 JIECATUYHONW CHUCTEMbl CUMCIEHUs B P-uunyio.
[lepeBon koHEUHOW necATUYHOW npobu B P-wunyro. J[BowuyHas, BOCEMepuUYHas W
MIECTHAAIIATEPUYHAS] CHCTEMBI CYHCIICHHUS, CBS3b MEXIy HUMH. ApHPMETHYECKHE
ONEpalHH B MO3ULIHOHHBIX CUCTEMAX CUMCIEHUS. Tpouynas ypagHosewennas cucmema
cuucaeHus. [{8ouuno-oecamuunas cucmema CUucieHusl.

KonupoBanue texctoB. KogupoBka ASCII. OnnobGalitHbie koaupoBku. CtaHgapT
UNICODE. Koguposka UTF-8. Onpenenenrne nHGOPMAMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHU.



KoaupoBanue uzoOpaxkeHuid. OneHka MHPOPMALMOHHOTO 00bEMa TrpaduuecKux
JAHHBIX TIPU 33JJaHHBIX Pa3pEeIlICHUH U TIIyOMHE KOJUpOoBaHus 1iBeTa. [[BeToBbIEC MOIEIH.
BekTopHoe koaupoBanue. ®@opmatbl rpaduueckux (aitnoB. Tpéxmepnas rpaduxa.
®pakTanbHas rpaduka.

KonupoBanue 3Byka. OrnieHka WH(POPMAIIMOHHOTO OOBEMA 3BYKOBBIX JIaHHBIX
MIPU 33JIaHHBIX YaCTOTE IUCKPETU3AIUU U PA3PAIHOCTU KOJIUPOBAHMUS.

Anrebpa gnoruku. [loHsiTue BBICKa3biBaHUA. BbiCKasbiBaTeabHbIE  (HOPMBI
(npenukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOmuil HUCTUHHOCTH. JIOTHYECKHE BBIPAKCHHUS.
Jlornueckue TOXKaecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXKIECTB C MOMOIIBIO TaOIHUIL
UCTUHHOCTHU. Jlornueckue oneparuu u onepaiuy HaJl MHOXKECTBaMHU.

3aKkoHBl anreOpbl JIOTUKW. OKBUBAJICHTHBIE MPEOOPa30BaHUS  JIOTMUYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUS U CUCTEMbI YPaBHCHUH.

Jlornueckue QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
GbyHKIHI OT KOJIMUueCcTBa apryMeHTOB. [loJTHbIEe CHCTeMBI TOTUUECKUX () YHKITHH.

Kanonuueckue Gopmbl joruueckux BeipakeHUil. CoBepllieHHbIE TU3bIOHKTUBHBIC
U KOHBIOHKTHBHBIC HOPMalbHbIE (POPMBI, AJTOPUTMBI MX TOCTPOCHHUS IO TalJIHUIle
UCTUHHOCTH.

Jlornueckue »dJeMEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3psaneiii  cymmarop.  [locTpoeHue cxeM Ha JOTMYECKMX DJIEMEHTax I10
3aJIJaHHOMY JIOTHYECKOMY BBIPAXKEHUIO. 3anuch JIOTMYECKOTO BBIPAXKEHHUS 10
JIOTUYECKOi cxeme. Mukpocxemsl u mexHoi02us ux NPouU3800Cmaa.

[IpencraBineHne LENbIX YUCET B TaMATH KOMITbIoTepa. OrpaHMYeHHOCTh AUana3oHa
yyced MpU OTPAHMYECHHM KOJIM4YeCcTBa pa3psanaoB. llepemosiHeHwe pa3psiIHON CETKH.
be33nakoBble M 3HAKOBBIC AaHHBIC. 3HAKOBBIM OWUT. [[BOMYHBIM ITOMOJHHUTEIIHLHBIA KO
OTPULIATENIBHBIX YUCET.

[TobuToBble  joruueckue omeparuu. Jlormueckuit, apudmeTndeckuii u
nukInueckuit capurd. [lludpoBanue ¢ mMOMOIIBIO MOOUTOBOM ONEPALINK «UCKITFOYAIOIIEEe
NJIN».

[IpencraBieHne BEUIECTBEHHBIX YMCENl B MaMSITH KOMIIbIOTEpa. 3Hayamasi 4acTb
U TOpANOK uMcia. J(uama3oH 3HaYeHUN BEUIECTBEHHBIX uuncel. [IpoGnemsr
XpaHEHUSl BEIIECTBEHHBIX YKCEJN, CBSI3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA Pa3psiJiOB.
BoinonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHCIIAMHM, HAKOIUICHHE OIIMOOK IIpH
BBIYUCIICHUSX.

AJITOPUTMBI ¥ IPOrPAMMHUPOBaHHE

OnpeneneHue BO3MOXHBIX PE3yJIbTaTOB pPadOThl MPOCTEUIINX aJIrOPUTMOB
yIpaBJIEHUS UCTIOTHUTEISIMU U BIUUCIUTEIBHBIX alroOpuTMOB. OnpeieIeHne UCXOTHBIX
JAHHBIX, P KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYEMbIil pe3yibTar.

Oranel pemieHuss 3aJad  Ha KoMmnbloTepe. HMHCTpyMeHTalbHBIE CPEACTBA:
TPAHCISATOP, OTIAMUUK, NpodunupoBIMK. KoMnuisuua u uHTEpOpeTanuss Iporpamm.
BupTtyanbHble MalinHebI.



WurterpupoBanHass  cpena  pa3paboTkd.  MeToasl  OTVIagKU — MPOTpamM.
Hcnonb3oBanue TpaccUpoBOYHbIX Tabiuu. Otnagouynslii  BeiBoA. [lomarosoe
BBIIIOJIHEHUE ITporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaYEHUN IEPEMEHHBIX.

A3k mporpammupoBanus  (Python, Java, C++, C#). Tunsl paHHBIX:
LIEJIOUYHCIICHHBIE, BEIIECTBEHHBIC, CHMBOJIbHBIE, Jlornueckne. BerBneHusa. CroxkHble
ycnoBus. Iluknel ¢ ycnoBuem. lLluknbel 10 mnepeMeHHOW. B3anmo3zaMeHseMOCThb
Pa3JIMYHBIX BUAOB HUKIOB. MHBapuaHT nukia. CoCTaBIEHUE LIMKJIA C UCIIOIb30BAHUEM
3apaHee ONpeNeIEHHOIO HHBApUaHTa LUKIIA.

JlokymeHTrpoBanue mnporpamm. Hcnonb3zoBanne kommeHTapueB. Iloaroroska
OMUCAHMS MPOrPaMMbl U HUHCTPYKIIUU JIJIs1 IOJIb30BATEIIS.

AnropuT™Mbl 00paOOTKM HATYpajdbHBIX YHCEJ, 3alUCaHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHHMS: pa30ueHue 3amuch 4Yuciaa Ha OTAeNbHbIe  LUpHI,
HAaXOXJIGHHWE CYMMbl U TpousBeAeHUs 1Up, HAXOKICHUEC MaAKCUMAIbHOU
(MUHUMANBHON) TUDPHI.

HaxoxneHue Bcex NpOCTBIX 4YMCEN B 3aJaHHOM Juana3oHe. lIpeacrtaBieHue
yuciia B BUJE Habopa MPOCTBIX COMHOXXHUTENEH. AJTOPUTM OBICTPOTrO BO3BEIACHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHsAmuxcsa B (¢aimax. TekcToBble U JIBOMYHBIC
datinel. daiinoBbie nepemeHHble ((aitnoBeie ykazatenu). Urenue u3 (aitma. 3anuch
B (haii.

Pazbuenne 3amaun Ha moazanauu. [logmporpammbl (mpoueaypsl U (YHKIIUH).
Pexypcusi. PexypcuBHbie 00beKTHI ((ppakTainsl). PekypcuBHBIE Mpouenypbl U QYHKIUH.
Hcnonp3oBaHue creka AJisl OpraHu3alui PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue  craHgapTHOW  OMOMMOTEKHM  fA3BIKA  MPOTrpaMMHUPOBAHUS.
[ToakmtoueHne OMOIMOTEK MOIANPOTPAMM CTOPOHHHUX IMPOU3BOAMUTENCH. MoOAyabHBIN
OPUHIUIT TIOCTPOCHUS TPOTPaAMM.

Uucnennsie MeToanpl. TouHoe M mpHOMMIKEHHOE pelieHHs 3aaadd. YucieHHbIe
METO/IBl PEIICHUs ypaBHEHWI: MeToj Tmepedopa, METOA TMOJOBHHHOTO JIEJICHUSI.
[TpubnuxEnHoe BEIYUCICHNE JJIMH KPUBBIX. Berauciienne miomaaeit puryp ¢ moMoIbio
YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJIbHUKOB, MeTO/ Tparnenuii). [lonck makcumyma
(MuHUMYMa) DYHKITMN OJTHOM MEPEMEHHON METOIO0M IMOJIOBUHHOTO JCJICHHUS.

O0paboTKka  CHUMBOJIBHBIX  JIaHHBIX. Bcerpoennsie  dyHKmuM - s3bIKa
MPOTrPaMMHUPOBaHMs MJii OOpaOOTKM CHUMBOJBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIWYECTBA TMOSBICHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA IO MPOOETHHBIM CHMBOJIAM, ITOMCK MOJICTPOKU BHYTPU JAHHOU CTPOKH,
3aM€Ha HaWJECHHOW MOJCTPOKHU HA JIPYTYHO0 CTPOKY. I'€Hepanus Bcex CJIOB B HEKOTOPOM
andaBuTe, YIOBIETBOPSIONIUX 3aJaHHBIM orpanuueHusM. [IpeoOpazoBaHue uyucia
B CUMBOJIbHYIO CTPOKY ¥ 0OpaTHO.

MaccuBbl ¥ MOCIENOBAaTENbHOCTA  4ucCel.  BbluucieHue  000OMIEHHBIX
XapaKTEPUCTUK BJIEMEHTOB MacCHBa WJIM YUCIOBOM IMOCIEAOBATEIBHOCTU (CYMMBbI,
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MPOU3BEACHUS, CPEAHEro apu(pPMEeTHYEeCKOro, MHUHUMAJIBHOTO W MaKCHMaJbHOTO
AJIEMEHTOB, KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPAIOIIMX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUs B MAaCCUBE.

CopTtupoBka omHOMEpHOro MaccuBa. IIpocTeie METOIabI COPTUPOBKU (METOA
My3bIpbKa, METOJ BbIOOpa, cCOpTUpOBKa BcTaBKamu). CopTupoBka ciusiHueM. bwicTpas
coptupoBka maccuBa (anroputM QuickSort). JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
MaccCuBe.

JIByMepHbIe MacCUBbI (MAaTpUIbl). AITOPUTMBI 00pAaOOTKH IByMEPHBIX MAaCCHUBOB:
3aroJHeHUE ABYMEPHOTO YHCIOBOTr0 MacCuBa M0 3aJaHHBIM MPaBUIIaM, TOUCK AJIEMEHTA
B JIBYMEPHOM MAaCCHBE, BBIYMCIIEHHE MaKCUMyMa (MUHUMyMa) U CYMMBI 3JIEMEHTOB
JBYMEPHOT'O MAacCuBa, IE€PECTAaHOBKAa CTPOK W CTOJIOLIOB JIBYMEPHOTO MAacCCHUBA.
Paspabomxa npoepamm 013 peuwteruss npocmuix 3a0ay amaiuza oauwHvix (ouucmka
OAHHBIX, KIACCUDUKAYUsL, AHATUZ OMKIOHEHUIL).

NupopmanuoHHbIE TEXHOJIOTHU

TexcroBeiii  mpoueccop. PenmaktupoBanne u (QopmarupoBanme. IIpoBepka
opdorpadun u rpammaruxu. CpesicTBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.
UcnonwzoBanue cruneid. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKyMeHThI. (CHOCKH,
ornasienue. KomnexktuBHas paboTta ¢ nokymeHTaMu. MHCTpYMEHTHI pelieH3UPOBAHUS
B TEKCTOBBIX Tiporeccopax. OOmaunbie cepBuchl. JlemoBas mnepenucka. Pedepar.
[IpaBuna IUTUPOBAHMS UCTOYHUKOB M OQOpMIIEHUS OMOIHOrpaduuecKuX CChUIOK.
OdopmileHne crucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa.
Texauueckue cpeacTBa BBoAa TekcTa. CrenMaln3upoBaHHbIE CPEICTBA PEJAKTHPOBAHUS
MaTEMAaTHYECKUX TEKCTOB.

Ananu3 paHHbiX. OCHOBHBIE 3aJjayd aHAJIW3a JIaHHBIX: IPOTHO3UPOBAHUE,
KiIaccuuKays, KiacTepu3anus, aHaian3 oTKIoHeHu. [locienoBaTenbHOCTh peleHUs
3a/lay aHaJIM3a JaHHbBIX: COOp MEPBUYHBIX TAaHHBIX, OUMCTKA U OLICHKA Ka4eCTBA JIaHHBIX,
BHIOOP W/MIM TOCTPOCHHUE MOJEINH, MPeoOpa3oBaHKUE NAHHBIX, BU3yalIu3alvs JaHHBIX,
UHTEpIpeTauus pe3yiabratoB. [IporpamMmHbIe CcpeicTBa M MHTEPHET-CEPBUCHI IS
00pabOTKH W TPEACTaBICHUS JaHHBIX. boibinue maHHbIC. MammHHOE OOyYCHHE.
HnmennexmyanvHwiii anaiu3 OAHHbIX.

AHanu3 TaHHBIX C TTOMOIIBIO AJIEKTPOHHBIX TAONHUII. BhrancneHne cyMmsl, CpeTHEro
apuPpMETHIECKOT0, HauOOJIbIIEro (HAaMMEHBIIIET0) 3HAYCHUSI auarna3oHa. BerancieHue
kodhdummenTa Koppensnuu  ABYX psOB  AaHHBIX. [locTpoeHme CTOIOYATHIX,
JTUHENYaThIX U KpYroBeix nuarpamm. [loctpoenune rpadukoB ¢pyuknmii. [Tonbop muanm
TpeHJa, pelIeHUE 3a/1ay IPOTHO3UPOBAHUS.

UwrcrieHHOE perieHne ypaBHEHUH ¢ TOMOIIBI0 TTo100pa mapamerpa. OnTuMu3anus
KaK TMOWCK HaWIydlllero pelieHuss B 3aJaHHbIX ycioBusix. lleneBas ¢yHKims,
orpaHuyeHus. JlokanbHble U TI00aNbHBIA MUHUMYMBI 11€1€BOM (yHKIuU. Pemenue
3a/1a4 ONTUMM3ALUN C TIOMOIIBIO JIEKTPOHHBIX TA0IUII.
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11 KJIACC

TeopeTnueckue 0CHOBBI HH(pOPMATHKHU

TeopeTnueckue MOAXOABI K OLEHKE KOJIMYECTBA HMHGPOpMALMH. 3aKOH
agautuBHocTd uHpopmanuu. Dopmyna Xapriu. Hubopmamuss U BEpOSTHOCTD.
®opmyna lllenHoHa.

Anroputmsl cxaTtust gaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anropurm
LZW. Anroput™msl c:kaThsi JAHHBIX C MOTEPSIMU. Y MEHbILIEHHUE TIIyOMHBI KOAUPOBAHUS
usera. OCHOBHBIE uaeu anroputMoB cxkarus JPEG, MP3.

CxopocTb nepegayn JAHHBIX. 3aBUCHUMOCTD BPEMEHHU nepeaadu
0T MH(POPMALMOHHOTO O00BEMA JAHHBIX M XapaKTEPUCTUK KaHana cBs3u. [IpuunHbI
BO3HMKHOBEHUS OLIMOOK MpH nepeaayde JaHHbIX. Kojbl, mo3Bossitonue oOHapyKUBaTh U
UCHIPABJIATH OIMOKM, BO3HUKAIOUIME NpPU Mepejade NaHHbX. PaccrosHue XsMMHHTra.
Konupoanue ¢ nosropennem 0utoB. Koasl XsMMuHra.

Cucrembl. KoMIoHeHTHI cUCTEMBI M UX B3aumojencTBue. CUCTEeMHBIN 3P EKT.
VYnpasnenue kak ”HPOPMaLMOHHBIH mporiecc. OOpaTHast CBSI3b.

Mogenn wu wmognenupoBanue. llens MoaenupoBanusi. COOTBETCTBHE MOEIHU
MOJIeTupyeMoMy OOBEKTY WM TMpolleccy, Ield MojeiaupoBanus. Dopmanuzanus
IIPUKJIAJHBIX 3a/1a4.

[IpencraBienue pe3yabTaTOB MOJICIUPOBAHUS B BUJE, YIOOHOM JJI BOCTIPUSATHUS
yenioBekoM. [ paduueckoe npeacTaBieHne TaHHBIX (CXeMbl, TAOJIUIIbI, TPAdUKH).

I'padsr. OcHoBHbIe nOHATHSA. Busl rpadoB. Onucanue rpadoB ¢ TOMOIIBI0 MaTPHUII
CMEKHOCTH, BECOBBIX MaTpHIl, CIMCKOB CMEXHOCTH. Penienre anropuTMuyecKux 3aaad,
CBSI3aHHBIX C aHAIU30M TpadoB (IOCTPOCHUE ONTUMAIBHOTO MYTH MEXKIY BEpIIMHAMHU
rpada, ompeneneHWe  KOJUYECTBA  PA3NIMUHBIX IMyTed  MEXAy  BepIIMHAMU
OpPUEHTUPOBAHHOTO AIIMKINYECKOT0 Tpada).

Hepesbsi. bunapuoe gepeBo. JlepeBbst moucka. CrnocoObl 00xoma Jepesa.
[IpencraBnenne apupMeTHISCKUX BRIPAKCHUHN B BUJIE JepeBa. [[MCKpEeTHBIC UTPHI IBYX
UTPOKOB ¢ notHoU nHpopmanmeit. [Toctpoenne nepesa nepedbopa BapuaHTOB, ONTMCAHUE
CTpaTeruu UIphl B TaOMWYHON (opMe. BBIMIPHIIIHBIE M MPOUTPHIIIHBIE MTO3UIINH.
Beiuarpeiissie crpaTeruu.

CpenctBa HCKyCCTBEHHOro HHTesUiekTa.  CepBHCBHl MAIIMHHOIO I€peBoAa U
pacno3HaBaHus yCTHOW peun. KorHuTuBHBIE cepBHCHL. MneHTudukanus W TMOUCK
n300pakeHnid, pacmo3HaBanue nuil. CamooOydaromuecsi cuctembl. VICKyCCTBEHHBIN
WHTEJUIEKT B KOMIIBIOTEPHBIX urpax. lcnonbs3oBaHue METOJOB MCKYCCTBEHHOTO
MHTEJUIEKTa B OO0ydJamwIIux cucreMax. Mcnoib30BaHME METOAOB HCKYCCTBEHHOI'O
UHTEJUIeKTa B  pobOotoTexHuke. HMuTepHer Bemel. IlepcrieKTUBBI  pa3BUTHS
KOMIIBIOTEPHBIX MHTEJUIEKTYAIIbHBIX CUCTEM. HellpoHHbBIE cCeTH.

AJITOPUTMBI 1 IPOrPAMMUPOBaHHE
dopmanu3anus NOHATHS anropuTMa. MammHa ThIOpMHra Kak YHHBEpCaJlbHas
Mozenb BeuncieHuit. Tesuc YUépua—Twropunra. Mawuna I[locma. Hopmanvhvle
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aneopugpmel Maprosa. Ancopummuuecku nepaspewiumvie 3aoauu. 3adaya oCmaHosa.
Hegozmoocnocmo agmomamuueckoti omaaoKu npocpamm.

OneHka coKHOCTH BbluKclieHud. BpeMst paboTsl 1 00bEM HCHOIB3YEMOM NAMSTH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOAHbBIX JaHHbIX. OIleHKa aCUMIITOTHYECKON CII0KHOCTH
IrOPUTMOB. AJNTOPUTMBI TOJUHOMHUANBHOW CIOXKHOCTU. [lepeOopHbIe anropuTMBI.
[Iprmepsl pa3IMYHBIX ATOPUTMOB PELIEHUS OAHON 33]Ja4K, KOTOPhIE UMEIOT PA3InYHYIO
CJIOHOCTb.

[lorck MpoOCTBIX YKCEN B 33JJaHHOM JMAaNa3oHEe C MOMOIIbIO aJrOpUTMa «PEelieTo
OpartocheHay.

MHoropa3zpsiAHbie 1IeJIble Yncia, 3aa4u JJIIMHHON apu(METHKH.

CrnoBapu (accolMaTUBHbIE MaCCUBBI, 0OTOOpaxeHus ). Xa3m-radbnuibl. [loctpoenue
an(aBUTHO-YACTOTHOTO CIIOBApPS AJI 33JaHHOTO TEKCTA.

Ananuz mexkcma Ha ecmecmeeHHOM A3biKe. Bvloenenue nociredoeamenvhocmeli
no wabnony. Pezynapuule gvipasicenusa. Yacmommuuli ananus.

Crekn. AHanu3 TPaBWIBHOCTH  CKOOOYHOTO  BBIpaKEHHUs.  BrluncieHue
apu(PMETUUYECKOTO BBIPAYKEHUS, 3alIMCAHHOTO B TOCT(PUKCHOM popMme.

Ouepenu. Vcnions3oBanue ouepean Ijisi BPp€MEHHOIO XpaHEHUs JaHHBIX.

Cesaznvle cnucku. Peanuzayus cmeka u ouepeou ¢ nOMOubIo C8A3HbIX CNUCKOS.

Anroputmbl  Ha Tpadax. IlocTpoeHne MHUHUMAIBHOIO OCTOBHOTO JIepeBa
B3BEIIEHHOTO CBS3HOTO HEOPUEHTHpOBaHHOTO Trpada. Oo6xo0 ecpagha 6 enydounmy.
06x00 epagpa 6 wupuny.  KOTWYECTBO pa3IUUYHBIX IyTeH MEXAy BepIIMHAMHU
OPUEHTUPOBAHHOTO alMKIN4YecKoro rpada. Anroput™m JledkcTpol. Areopumm @Paoiida—
Yopwanna.

epeBbsi. Peanmuszamusa gepeBa C MOMONIBIO CCBUIOYHBIX CTPYKTYp. JIBowuHbIE
(bunapuwie) nepeBba. llocTpoenuwe gepeBa Uisi 3alaHHOTO  apU(PMETHUECKOTO
BeIpakeHUsi. PexypcuBHBIE anropuTMbl 00Xxoda jaepeBa. Mcmonb3oBaHue cTeka U
ouepenu s 00xoaa IepeBa.

JluHaMHu4uecKkoe MpPOrpaMMHUPOBAHUE KAaK METOJ| PEUICHUs 33a/1ad C COXPaHEHHEM
MPOMEXKYTOUHBIX pE3yJbTAaTOB. 3aJay, pEIIaeMble C IOMONIBI0 JUHAMHYECKOTO
MPOrPAMMHUPOBAHMSI: BBIYUCICHHE PEKYPCUBHBIX (GYHKIIUNA, TOACYET KOJIUYECTBA
BapUAHTOB, 3a7[a4 ONTUMHU3AIIHNH.

[Torsitue 00 O0OBEKTHO-OPUEHTUPOBAHHOM mporpamMMmupoBaHun.  OOBEKTHl U
kimaccel. CBoiicTBa M MeTOAbl O0BEKTOB. (OOBEKTHO-OPUEHTHPOBAHHBIA aHATH3.
PazpaboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOTO  MOJXOJA.
WNukancynsius, HacJae0BaHue, MOJTUMOPHU3M.

Cpenbl  ObicTpoii  pa3paboTku mnporpamM. lIpoekTupoBanue wuHTEpdeiica
nosib3oBarend. Mcnonb3oBaHWe TOTOBBIX YHNPABISIEMBIX 3JIEMEHTOB MJi MOCTPOEHUS
unrepdeiica.

0O0630p sA3bIKOB MporpammupoBanus. [loHsTue 0 mapagurmax mporpaMMUupPOBAHUS.
H3yuenue 6mopoco A3vika npocpammuposanusl.
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NupopmanuoHHbIe TEXHOJIOTHU

DTanbel KOMIIBIOTEPHO-MATEMAaTUYECKOTO MOJICIMPOBAHUSA: IMOCTAHOBKA 3aJ1a4H,
pa3paboTka MOJENN, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIA SKCIIEPUMEHT, aHallu3
pe3yJIbTaTOB MOJAECIUPOBAHUS.

JluckpeTrsanus Ipyu MaTeMaTU4eCKOM MOJIEIMPOBAHUM HEMPEPBIBHBIX MPOLIECCOB.
MoaenupoBaHue JBH>KCHUSL. MoaenupoBaHue OMOJIOTUYECKHUX CUCTEM.
MaremMaTtndeckre MOJICJIM B SKOHOMUKE. BBIUNCIUTENBHBIE SKCIEPUMEHTHI C MOAECISIMHU.

O6paboTka pe3ynbTaTOB IKCIEpUMEHTa. MeTo] HauMeHbINX KBaapaToB. OleHKa

YUCJIOBBIX MapaMeTPOB MOJIETUPYEMBIX OOBEKTOB M MpPOIeCCOB. BoccTaHOBIEHME
3aBUCUMOCTEM 1O pe3yJibTaTaM dKCIIEPUMEHTA.

BepositHOCTHBIE MOJEIIHN. MeTtonapl Mounre-Kapio. NmurannonHoe
mMozenupoBanue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHUS.

Tabnuunbie (pensiiuoHHbBIC) 0a3bl AaHHBIX. Tabnuia — NpecTaBiIeHUE CBEACHUN
00 omHoTunHBIX oOBekTax. Ilone, 3amucek. Kimrou tabaumel. Pabora ¢ roroBoi 0a3oii
JAHHBIX. 3amoyiHeHue O0asbl JaHHbIX. [lowck, copTupoBka W (UIbTpalMs JTaHHBIX.
3anpockl Ha BBIOOPKY JJaHHBIX. 3ampochl C MapaMeTpamMu. BbrauciasieMbie TOJIS
B 3aIlpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUIBI CBA3EH Mexay Tabiaunamu. BHemHwuit
kitoy. LlenoctHOCTh 6a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOIUYHBIM 0a3aM JIaHHBIX.

OcHosHble npUHYUNbL Hopmaiuzayuu 6az oauusix. Azvix ynpasnenus oanHvimu SQL.
Co3zoanue npocmuix 3anpocos Ha sizvike SQL Ha 6b100pKY 0aHHbIX U3 0OHOU MAOIUYbL.

Hepenayuonnvle 6a3vl 0annvix. IKcnepmubie cucmembl

NuTtepuer-ipuiioxkenus. [lonatne o cepBepHOM W KIMEHTCKOM YacTAX CaulTa.
TexHonorust «KJIUEHT — CEpBEP», €€ TOCTOMHCTBA U HeaocTaTku. OcHOBHI si3bika HTML
u kackaaHbix Tabmun ctuneit (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-
CTpaHHUIIE.

Pasmenienne BeO-caiiToB. Yciyra xoctuHra. 3arpy3ka (aiaoB Ha CauT.

BBox wm300pakeHHMIl C HMCIOJIB30BAHUEM PA3IUYHBIX ITUGPOBBIX YCTPOUCTB
(madpoBbIX (QoToanmapaToB M MHUKPOCKOIIOB, BHJEOKAMEp, CKAaHEPOB M JPYTUX
ycTpoiictB). ['padmueckmii pemakrop. Paspemenue. Kanpupomanue. HcmpasieHue
nepcrekTuBbl. ['uctorpamma. Koppekuus ypoBHel, koppekuus 11seta. O0eciiBe4nBaHue
[BETHBIX n300pakeHuil. Petyms. Pabota ¢ obnactsamu. OuibTpsl.

MHorocnoiiubie n300pakeHus. TekctoBele cion. Macka cios. Kanambl.
CoxpaneHnue BbIIeNieHHON oOmactu. [loaroToBka wimtocTpanuii ais BeO-CalTOB.
AHHUMUPOBaHHBIE N300paKEHUSI.

Bekropnas  rpaduka. IIpumutuBbel.  M3MeHeHHe  MOpsSAKa  AJIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. [pynnupoBka. Kpusbsie. @DopMaTel BEKTOPHBIX
pucyHKOB. Vcnionb3oBaHre KOHTYpOB. BekTopuzanus pacTpoBbIX H300paKeHUH.

[IprHIMIIBI TIOCTPOEHUSI M PENAKTHUPOBAHUS TPEXMEPHBIX Mojenei. CeTouyHble
Moaenu. Martepuaibl. MoaenupoBaHUe HICTOYHUKOB OocBeleHus. Kamepbl. AJJIMTUBHBIE
texHosnoruu (3D-npuntepsi). [loHsiTHE O BUPTYyadbHON PEATBHOCTH U JOMOJHEHHOU
PEaTbHOCTH.
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IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO HTHO®OPMATHUKE HA YPOBHE CPEJIHEI'O OBILIEI'O OBPA30BAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIMYHOCTHBIE pPEe3yJbTaThl OTPAXAIOT FOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUIUXcCs
PYKOBOACTBOBATHCS chopMUpoBaHHOU BHYTPEHHEHN MO3ULIUEN JINYHOCTHU,
CUCTEMOM LIEHHOCTHBIX OpHUEHTAlUd, TO3UTHUBHBIX BHYTPEHHHX YOeXJACHUH,
COOTBETCTBYIOLIUX TpaAULIMOHHBIM LIEHHOCTAM POCCHICKOI0 oO11ecTBa,
paclIMpeHue XU3HEHHOI'O OIbITa W OMNbITa ACATEIBHOCTH B IIPOLECCE pean3aluu
CpelcTBaMM  y4yeOHOro TMpeJMeTa OCHOBHBIX  HAaNpaBJICHHM  BOCHHUTATENIbHOU
NEATEIIBHOCTH.

1) rpaKaaHCKOro BOCIIUTAHMSA:

OCO3HAHUE CBOMX KOHCTUTYIHOHHBIX MpaB M O0SM3aHHOCTEH, YBa)KCHHE 3aKOHA
U TIPaBOIOPSAIKA, COOJIOACHHE OCHOBOIOJIATAIONIUX HOPM HH(GOPMAIMOHHOIO IpaBa
1 MH(POPMAIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh  NPOTHBOCTOSNTH  HJCOJIOTMHM  JKCTPEMH3Ma,  HallMOHAIHM3Ma,
kceHopoOuH,  JAUCKPUMHHAIIMKM IO  COIMAJbHBIM,  PEJIMIHO3HBIM,  PaCOBBIM,
HAI[MOHAIBHBIM IPU3HAKAM B BUPTYaJlbHOM IPOCTPAHCTBE;

2) NaTPHUOTHYECKOTO BOCITUTAHUSI:

[IEHHOCTHOE OTHOIIEHHWE K HCTOPUYECKOMY HACJeIuo, AOCTHxeHusiM Poccun
B HayKe, MCKYCCTBE, TEXHOJIOTHSIX, MOHUMaHWE 3HaueHUss MHOOPMATUKU KaK HAyKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS
chOpPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh OIIEHHMBATh CUTYAllMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CETH
NHurepHer;

4) 3cTeTHYeCKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUas 3CTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA,;

CIOCOOHOCTh BOCIPHUHHMATh pa3lId4YHBIE BHIbI HCKYCCTBA, B TOM YHCIIE
OCHOBaHHOT'0 Ha UCIOJIH30BAaHUN HH(POPMAIIHOHHBIX TEXHOJIOTHIA;

5) ¢pu3nUecKoro BOCIUTAHMUS:

c(hOpMHUPOBAHHOCTH 3JIOPOBOTO M OE30MAaCHOr0 00pa3a KWU3HHM, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3J0pOBBIO, B TOM 4YHCIIE€ 3a CUYET coOOMrOAeHUsS TpeOOBaHUM
Oe3omacHOM dJKCIUTyaTallud CPEACTB HMH(POPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX
TEXHOJIOTUH;
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6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K aKTHUBHOM JIESITEIbHOCTH TEXHOJIOTMYECKOM U  COLMAIBHOMN
HaIPaBJIEHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSATEIBHO
BBITIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTEpec K  chepam  mpodecCHOHAIBHOM  AESTENbHOCTH, CBSI3AHHBIM C
MH()OPMATUKON, MpPOrpaMMUPOBAaHUEM U  HH(DOPMAIUMOHHBIMU  TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTHKEHUSX HAYKM HMHPOPMATUKHM M HAYYHO-TEXHUYECKOTO
mporpecca, YMEHHE COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymieid mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00OPa30BaHUIO U CaMOOOPA30BaHUIO Ha MPOTSHKEHUU
BCEM JKU3HHU;

7) PKOJIOrHYECKOro0 BOCIIMTAHHUS:

0CO3HAHUE II00ALHOr0 XapaKTepa SKOJIOrHUEeCKHUX MPOOJIeM U MMyTeH UX PEIeHNS,
B TOM 4YHCIEe C Y4ETOM BO3MOXKHOCTEH HMH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH;

8) HEHHOCTH HAYYHOT'0 MO3HAHMA:

cOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH, JOCTHIKEHHSIM HAyYHO-TEXHHYECKOTO Mporpecca W OOIIECTBEHHOM
MPAKTHKH, 338 CUYET MOHUMAHHS POJIM MH()OPMAIIMOHHBIX PECYPCOB, HHPOPMAIIMOHHBIX
MPOIIECCOB M MH()OPMAIIMOHHBIX TEXHOJIOTHI B YCIOBUSX MU(PPOBOI TpaHchopmarmu
MHOTHX Cep KU3HH COBPEMEHHOTO O0IIIEeCTRa;

OCO3HaHHE I[[CHHOCTH HAy4YHON JeATEJIBHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO M UCCIICIOBATEILCKYIO IESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

9) 3MOIHOHATbHBI i HHTEJLJIEKT, Mperoaaraonui c(hOpMHUPOBAHHOCTb:
CaMOpETYJIMPOBAaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJICHHUE, CIIOCOOHOCTh aAalTHPOBATHCS K SMOIIMOHAILHBIM

U3MEHEHHUSM U TIPOSIBIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMW, BKIIOYAIOMIEH CTPEMJICHHE K JOCTHXKCHHUIO UEIH U
YCIIEXYy, ONTUMHU3M, WHUIIMATHBHOCTh, YMEHHUE JEWCTBOBATh, HMCXOAs W3 CBOHUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTH ITOHMMATh SMOIMOHAILHOE COCTOSHUE
JIPYyTUX, YUYWUTHIBATh €ro IIPH OCYIIECTBICHUM KOMMYHHMKAIIUU, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAUBATH OTHOIICHUS
C APYTUMU JTIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC M pa3periaTh KOH(IMKTHI.

METAIIPEAMETHBIE PE3YJIBTATbDI

B pesynbraTe nzydenuss nHQOpMaTUKU Ha YPOBHE CPEIHETO OOIIEro oopa3oBaHUs
y oOyuarorierocss OyayT copMupoBaHbl METAPEAMETHBIE PE3YyJbTaThl, OTPaKECHHBIC
B YHUBEPCAJIbHBIX YUEOHBIX JACHCTBUAX, a UMEHHO — MTO3HABATEIIbHBIC YHUBEPCAIHHBIC
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yuyeOHble JEeUCTBHA, KOMMYHHMKATHUBHbIE YHUBEpCAJIbHbIE Y4YeOHblE JCHCTBUS,
PEryJISITUBHBIE YHUBEpCAJIbHbIE YUeOHbIE AEHCTBUS, COBMECTHAsS AEATEIbHOCTb.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHBbIE YUeOHbIEe AeiiCTBUS
ba3oBbie Joruvyeckue AecTBUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U AKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

YCTAHABJIMBATH CYIIECTBEHHBI NPU3HAK WM OCHOBAHUS MJi1 CpPaBHEHWS,
Kjaccudukauu u 006001eHNs;

ONPEAEIATh LEIU ICSITEIbHOCTH, 3a7]aBaTh MapaMeTPhl U KPUTEPUU UX TOCTUKEHUS;

BBISABJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSIX;

pa3pabaThiBaTh IUIAaH peEHICHUS MpoOsieMbl C Y4E€TOM aHalM3a HWMEIOIIUXCS
MaTepUabHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JI€SITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJIIM, OIIEHUBATh PUCKU MOCIIEICTBUU N€STEIbHOCTH;

KOOPJIMHUPOBATh W BBINIOJIHATH PabOTy B YCIOBHUSX PEaIbHOTO, BUPTYaIHHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUSI;

Pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HECHHBIX TTPOOJIEM.

Ba3oBnble uccieaoBarTelbLCcKue AeCTBUSA.

BJIa/IETh HaBBIKAMU Y4e€OHO-UCCIIEIOBATEILCKON W MPOEKTHON JESTENbHOCTH,
HaBbIKaMU pa3penieHus: npoodieM, CriocOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIILHOMY
NOMCKY METOJIOB PEUICHUs MPAaKTUYECKUX 3ajlad, NPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MO3HAHMS;

OCYLIECTBIIATH PA3IUYHBIE BUABI JEATEIBHOCTH I10 MOJYYEHUIO HOBOT'O 3HAHUSI, €TO
UHTEPIIPETAIMU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX CUTYaIHIX,
B TOM YHCJIE TPU CO3[]aHUU YUYEOHBIX U COIMATBHBIX TIPOEKTOB;

dbopMupoBaTh HAYYHBIM THI MBIIUICHHUS, BIAAeTh HAYYHON TEPMHUHOJIOTHCH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIE 3a7]a41 B 00pa30BaTEIbHOMN IEATETLHOCTH
U KU3HEHHBIX CUTYaIMSIX;

BBISIBJISITh IPUYMHHO-CJIECTBEHHBIE CBS3U U aKTyaJU3UpOBaTh 3a7avy, BbIIBUTATh
TUNOTE3Y €€ PelleHUs], HAXOUTh apryMEHTHI JI 10Ka3aTelbCTBA CBOMX YTBEPKICHUIM,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATH TMOJYYECHHBIE B XOJI€ PEIICHUS 3aJadyd Pe3yJbTaThl, KPUTUUECKU
OLICHUBATh UX IOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYLIECTBIISTH LIeJICHANPAaBICHHbIN MOUCK NEPEHOCA CPEACTB U CIIOCOOOB NEHUCTBUS
B MPOo(PeCCHOHANBHYIO CPEIY;

yMETh TMEPEHOCUTh 3HAHUSI B I[IO3HABATEIIbHYI0O U MPAKTHUUYECKYI0 O00JacTH
KU3ZHENIESITeIIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTel;

17



BBIIBUT'aTh HOBBIC UACH, IPCAJIAraTb OPUTMHAJIbHBIC ITOAXOAbI U PCHICHHA, CTaBUTh
HpO6H€MBI " 3a1a4M, JOITYCKArOMKUC aJIbTCPHATUBHLIC PCIICHMA.

Pabora ¢ undopmanueii:

BIAJCTh HAaBBIKAMH IIOTY4YEHUS WH(POpPMAIMM W3 WCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBJIATh IMOWCK, aHAJIW3, CUCTEMATHU3AlMI0 U HHTECPIIPETAIUIO
nH(OPMAITUH Pa3IMYHBIX BUIOB U (DOPM TIpEICTaBICHUS;

co37aBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢ ydéToOM Ha3HAUCHUS WHPOpPMAIUU
1 1IEJICBOM ayIUTOPHH, BRIOUpast ONTUMATLHYIO (DOpMY MpeICTaBICHUS U BU3YaIH3allH;

OIICHMBATh JIOCTOBEPHOCTh, JISTHTUMHOCTh WH(pOpMamuu, e€¢ COOTBETCTBUE
IIPABOBBIM U MOPAJTbHO-ITHYCCKUM HOPMaM;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHI
B PCIICHHMM KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX ¥ OPTraHHW3aIMOHHBIX 3a1ad C
coOmoeHneM  TpeOOBaHWK  APrOHOMHUKH, TEXHHKH OC30MaCHOCTH, THUTHCHBI,
pecypcocOepekeHusi, TPABOBBIX W OTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

BJIQJICTh HABBIKAMHU PACIO3HABAHMS W 3alIUThl MHMOpMAIMU, WHGOPMAIIMOHHON
0e30IacHOCTH JIMYHOCTH.

KoMMyHMKaTHUBHbIE YHUBeEpPCaJbHbIEe y4eOHbIe NeHCTBUS
Oo0menmue:

OCYIIIECTBIIATH KOMMYHHUKAIIUU BO BCEX Cepax KU3HU;

pacmo3HaBaTh HeBepOalbHBIE CpeICcTBa  OOIIEHUWS, TOHUMAaTh 3HAYCHHUE
COLIMAIBHBIX 3HAKOB, PACIIO3HABATH MPEIMOCHUTKY KOHPIMKTHBIX CHTYAI[Mi ¥ CMSITYaTh
KOH(JIUKTHI,

BIAJIETh  Pa3IUIHBIMU criocobamu OOIeHUST W B3aUMOJCHCTBHS,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(JIMKTHBIC CHUTYAIVH,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PSHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAS 1€ATEJIbHOCTD:

MMOHUMATh M HCIIOJIB30BaTh MPCHMYINECTBA KOMAHAHOW | WHIWBHIYaJIbHOMN
paboThI;

BBIOMpATh TEMATHKY U METOJIBI COBMECTHBIX JICHCTBUIN ¢ YIETOM OOIIUX HHTEPECOB
1 BO3MOKHOCTEH KaXKIOT0 WieHa KOJUIEKTHUBA;

MPUHUMATH 1IEJTH COBMECTHOM JIEITCIIBHOCTH, OPTaHU30BBIBATh M KOOPIMHUPOBATH
JEHCTBHS 110 UX JTIOCTHIKEHUIO: COCTABIISTH IUIAH JICHCTBHMA, paCTIPEICIIATh POJIU C YIETOM
MHEHHMI Y4aCTHHKOB, 00CYK/JIaTh PE3yJbTaThl COBMECTHOMW pabOTHI;

OIICHUBATh KA4eCTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHHKA KOMAaHIbI B OOIIWMA
PE3YIBTAT IO Pa3pad0TaHHBIM KPUTEPHUSIM,

mpejiaratb HOBBIE TIPOCKTHI, OICHUBATh HACH C IIO3WIIMH  HOBH3HBI,
OPHUTHHAJILHOCTH, MMPAKTUICCKON 3HAUMMOCTH;
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OCYHCCTBIIATH MMO3UTHUBHOC CTPATCTUUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyaAllHUAX,
IMPOSABJIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIHMATUBHBIM.

PeryasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe TeMCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYHIIECTBJISITh  MO3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH
npoOJsieMbl, CTaBUTb W (OPMYIUPOBATH COOCTBEHHBIE 3aJaudl B 00pa3oBaTeIbHOU
JNEATENbHOCTU U )KU3HEHHBIX CUTYaALUX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUs MpoOJieMbl ¢ Y4ETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANIOUYTCHH;

J1aBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuImpsTh paMKH y4eOHOTO IIpeAMeTa Ha OCHOBE JTUYHBIX IPEATIOUTEHU;

JenaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTHh
3a pEIICHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBJICHUIO IIMPOKOW JSPYAUIMUA B Pa3HBIX
o0JlacTIX 3HAHUHW, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTENBHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTpPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH IO3HABATEIBHOW pedIEeKCHM KaK OCO3HAHHS COBEPIIAEMBIX
JEHUCTBUN U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, HCIOJIb30BAThH
npu€Mbl pedIeKCUH TSl OLIEHKH CUTYaIlMHU, BEIOOpa BEPHOTO PEIICHHUS;

OLICHMBATh PHCKM U CBOEBPEMEHHO NPUHUMATh PEIICHUS [0 WX CHIKECHUIO;

NPUHUMATb MOTUBBI M ApTYMEHTHI IPYTHX MPH aHATN3E PE3YIbTaTOB JIEATEIHHOCTH.

IlpunsaTHus ceds u Apyrux:
NPUHUMATH ce0s1, TOHUMAsi CBOU HEJJOCTATKH U JOCTOMHCTBA,
[IPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX [PU AHAIU3E PE3YIBTATOB AEATEIbHOCTH;
MPU3HABATH CBOE MPAaBO M MPABO APYTHX HA OMIHOKY;
pa3BHUBaTh CIIOCOOHOCTH MOHMMATh MUP C TIO3HIINH APYTOro YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

B mpomnecce uzyuenus: kypca nndopmatuku yriyonéaHoro ypoas B 10 kiacce
oOydJarommMuCs OyAyT TOCTUTHYTHI CIETYIOIINE TPEIMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEJCTABICHUSMU O POJIM MHPOPMAIIMU U CBSI3aHHBIX C HEH MPOIECCOB
B TMPUPOJE, TEXHUKE M OOIIECTBE, MOHATHIMHU «WH(DOpMaIusa», «HuHPOPMAITMOHHBIHN
MPOLIECC», «CUCTEMA»,  «KOMIIOHEHTBl  CHUCTEMbD»,  «CUCTEMHBIH  3pderry,
«uHGOPMAIMOHHAS CUCTEMAaY, «CUCTEMA YIPABJICHUS;

BJIaJICHUE METOJaMU Noucka uHopManuu B ceth UHTepHET, yMEHUE KPUTUUECKHU
OlleHUBaTh UH(GOPMAIIHIO, TOJIyYeHHYIO U3 ceTu HTepHeT;
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YMEHHUE XapaKTepHU30BaTh OOJBIITUE JaHHBIC, IPUBOIUTEH MTPUMEPHI HCTOYHHKOB WX
MOJIYYCHHSI W HAMpaBJICHUS WCIOJIL30BaHMS, YMEHHE KIACCU(UIIMPOBATH OCHOBHBIC
3aa4M aHalu3a JaHHBIX (IPOTHO3MPOBAHUE, KiIacCH(UKAIM, KIacTepu3alus, aHalu3
OTKJIOHCHHI), TOHUMATh TOCIIEOBATEIFHOCTh PEIICHHUS 3a7]ad aHajlu3a JaHHBIX: cOOp
MIEPBUYHBIX JTAHHBIX, OYUCTKA M OIICHKA KAa4yeCTBa JAHHBIX, BBIOOP W/WIIHM MOCTPOCHUE
MOJCNIH, TMpeoOpa3oBaHWE JAHHBIX, BHU3YyalW3alMs JaHHBIX, HWHTEPIPETAIIUI
PE3yNIbTATOB;

MOHMMAaHUE OCHOBHBIX IPUHIIMIIOB YCTPOWCTBA U  (DYHKITMOHHPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB, TEHJICHIIUN pPa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HAaBBIKAMH Pa0OTHI C ONEPAIIMOHHBIMU CUCTEMaMH, OCHOBHBIMH BUIaMU
NpOrpaMMHOTO0 OOECTeUeHUs JUIsi pEIICHHUs Yy4YeOHBIX 3a7a4 10 BBIOpaHHOMU
CTCIAITN3AIIHH;

HaJIMYWE TPEICTABJICHUH O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM MUPE,
0 0a30BBIX MPUHIMIAX OpPraHW3alUd W (PYHKIMOHMPOBAHUS KOMITBIOTEPHBIX CETCH,
00 00IMMX MPUHIKIIAX Pa3pabOTKU U (HYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKCHHIA,

NOHMMaHUE yrpo3 HHPOPMAIMOHHOW O€30MacHOCTH, HWCIOJIH30BAaHUE METOJOB
M CPEICTB TPOTHBOJCHCTBHUS OSTHUM yrpo3am, coOmtofeHne Mep Oe30MacHOCTH,
NpEeNOTBPAIIAONIMX  HE3aKOHHOE  PACHpOCTPAHEHHE  TEPCOHAJBHBIX  JIAHHBIX,
coOmoienne TpeOOBaHUN TEXHUKH O€30MacCHOCTH W THUTHMEHBl Tpu  padoTe ¢
KOMIIBIOTEpAaMU M JIPYTUMU KOMIIOHEHTaMU LH(PPOBOrO OKPY>KEHHUs, TMOHUMAaHHE
NIPABOBBIX OCHOB MCHOJIb30BaHUS KOMITBIOTEPHBIX IporpaMm, 0a3 JaHHBIX U PabOTHI
B cetu MHTepHerT;

NOHMMAaHHE OCHOBHBIX TMPUHIMIIOB JTUCKPETU3AIMHU  PA3JUYHBIX  BHUJOB
uH(OpMaLNK, YMEHHUE OTIPEACISITh HHPOPMAITMOHHBIN 00bEM TEKCTOBBIX, I'PaPUICCKUX
M 3BYKOBBIX JIAHHBIX TPU 33JaHHBIX MapaMeTpax AUCKPETH3AIMU, YMEHHE OINPEACIISITh
CPEIIHIOI0 CKOpPOCTh Tepe/layd JIaHHBIX, OIICHHBATh HM3MEHEHHE BPEMEHU Iepeayu
IpyU U3MEHEHUU H(HOPMAIIMOHHOTO 00bEMa TaHHBIX U XapaKTePUCTHUK KaHaja CBSI3H;

YMEHHUE UCTIOJIb30BaTh MPH PEIICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOM 3aIiCH Ynced,
aNIrOpUTMa MOCTPOCHUS 3AMMCH YUCIIA B TIO3UIITMOHHON CHCTEME CUMCIICHUS C 3aJaHHBIM
OCHOBAaHHMEM U TIOCTPOEHHUS YHWCIa IO CTPOKE, COJEpKalled 3amuch STOTO YHCIa
B TO3UIIMOHHOW CHCTEME CUYHUCIICHHS C 3aJlaHHBIM OCHOBAaHHUEM, YMEHHE BBIMOIHITH
apu(pMETUIECKUE OTEePAlIMU B MIO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

YMEHHE BBITIOHITH MTPEOOPa30BaAHUS JIOTHIECKUX BBIPAKCHHM, UCTIONB3YS 3aKOHBI
anreOppl JIOTUKH, YMEHHUE CTPOWTH JIOTMYECKOE BBIPAKEHUE B JIU3IBIOHKTHUBHOW WU
KOHBIOHKTUBHON HOpPMaNbHBIX (opmMax Mo 3aJaHHOW TaOIWIle WCTUHHOCTH,
MCCJIEeI0BaTh 001aCTh ICTHHHOCTH BBICKA3bIBAHUS, COJCPIKAIIETO TIEPEMEHHBIC, PEIIaTh
HECJIO)KHBIC JIOTHYECKUE YPAaBHEHUS U CUCTEMbI YPaBHCHUIA;

MOHMMaHKe 0a30BbIX aITOPUTMOB OOPAOOTKM YUCIOBOM U TEKCTOBOU MH(pOPMALIUU
(3amuch Yncen B MO3UIMOHHON CHCTEME CUHCIICHHUS, HAXOXKICHUE BCEX MPOCTHIX YMCEIT
B 33IaHHOM JIMAITa30He, 00paboTKa MHOTOPA3PSTHBIX IEJIBIX YHCEIT, aHATTU3 CHMBOJIBHBIX
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CTPOK U APYIHX), AITOPUTMOB MOUCKA U COPTUPOBKU, YMEHHUE ONPEACNATH CI0KHOCTh
U3y4aeMbIX B Kypce 0a30BbIX aJIrOPUTMOB (CYMMHUPOBAHHE 3JIEMEHTOB MAacCHUBa,
COPTUPOBKAa MAacCHBa, MEPEOOPHBIE aNTOPUTMblL, JBOMYHBIA MOUCK) U MPHUBOJIUTH
MPUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOM CIOKHOCTHU JUIsl pELIEHUSI OTHOM 3aJ1auu;

BJIaJICHHE YHUBEPCAIBHBIM S3BbIKOM IIPOrPAMMHUpPOBaHHS BICOKOT0 ypoBHs (Python,
Java, C++, C#), npencraBieHUsIMH O 0a30BbIX THMAX JAHHBIX U CTPYKTYpax JNAHHBIX,
YMEHHE HMCMOJIb30BATh OCHOBHBIE YIPABISIOUIME KOHCTPYKIIMH, YMEHUE OCYLIECTBISATh
aHanM3 MPEAJIOKEHHOW MNPOrpaMMbl: OIMpPEAENSTh Pe3yabTaThl pabOThl MPOrpPaMMBbI
Opv 3aJaHHBIX MCXOJHBIX JAaHHBIX, ONPENEIsATh, NPU KaKUX MCXOAHBIX JTaHHBIX
BO3MOXXHO TOJIyYEHUE YKa3aHHBIX PE3YJIbTATOB, BBISBISATH JAaHHBIE, KOTOPHIE MOTYT
npuBecTM K omubke B paboTe mnporpammbl, (GOpMyIUpoOBaTh MNPEIIOKEHUS
[0 YJIYYIIEHUIO TPOrPaMMHOI0 KOJIa;

yMEHHE  CO3[aBaTb  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JOKYMEHTBHl  H
JEMOHCTpPAllMOHHBIE MaTepHaibl C HCIOJB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE HCIOIb30BaTh JJEKTPOHHbIE TAOMUIBI JUIsl aHaiu3a, MpPeICTaBICHUS
U 00pabOTKM JaHHBIX (BKIIIOYAsl BBIYMCIECHUE CYMMBI, CPEIHEro apupMeTHyecKoro,
HauOOJBIIEr0 ¥ HAMMEHBIIETO 3HAYEHUH, pelIeHue YpaBHEHUH, BEIOOP ONTUMAIbHOTO
peleHus, 1oa00p JMHUYU TPEHIa, PELLIEHUE 3a/1a4 IIPOTHO3UPOBAHUS).

B nponecce uzyuenus: kypca undopmatuku yriyonéHHoro ypoHa B 11 kmacce
oOy4JaromuMucs OyAyT TOCTUTHYTHI CIeAYIOIINE TPEIMETHBIE PE3YJIbTAThI:

YMEHHE CTPOUTh HEpPaBHOMEpPHBIE  KOJbI, JIOMyCKAIOUIME  OJHO3HAYHOE
JIeKOANpOBaHuEe cooOmeHn (MpedrKCHbIE KOJbI), MCIOIb30BaTh MPOCTEHINE KOJbI,
KOTOpBIE TMO3BOJISIOT OOHAPYKMBATh U UCHPABIATH OMIMOKU TMpHU Tepenade JaHHBIX,
CTPOUTH KOJ, OOECIEeUMBAIOIINIA HAMMEHBIIYI0 BO3MOXHYIO CpPEIHIOI JUIMHY
COOOIIICHHS MPY U3BECTHOM YaCTOTE CUMBOJIOB, MOSACHSTHh MPUHIIUIIBI PAOOTHI MPOCTHIX
NTOPUTMOB CXKATHUS JaHHBIX;

YMEHHE peliaTh alTOPUTMHUYECKHE 3a/1a9d, CBSI3aHHBIE C aHAIM30M rpadoB (3a1auu
MOCTPOCHUS ONITUMAIBLHOTO MTyTH MEXIy BEpIIMHAMU Tpada, onpeaesaeHus: KOJTuiecTBa
Pa3TUYHBIX IMYTEH MEXIYy BEPIIMHAMH OPHUEHTUPOBAHHOTO AaIlMKINYecKoro rpada),
YMEHHUE UCTIOIb30BaTh AEPEBbS MIPU aHATIU3€E U MOCTPOCHUU KOAOB U JIJIsl IPEACTABICHUS
apu(PMETUIECKUX BBIPOKCHUM, TPHU PEIICHUH 3a/ad TOUCKAa U COPTUPOBKH, YMEHHE
CTPOUTH JEPEBO WIPHI MO 3aJaHHOMY aJITOPUTMY, pa3padaThiBaTh W OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETUIO UTPHI;

yMEHHUE pa3pabaThiBaTh U PEATM30BBIBATH B BUJE MPOTpaMM 0a30BBIC aITOPUTMBI,
YMEHHUE UCIOIb30BaTh B MpOrpaMMax JaHHbIE PAa3JIMUYHbIX TUIOB C YYETOM OrpaHUYEHUN
Ha JMana3oH MX BO3MOXKHBIX 3HAYEHUM, MPUMEHSTh MPU PEIICHUU 3a/ad CTPYKTYPHI
JAHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OYEPEIH, IEPEBbsI ), UCTIOIL30BaTh OA30BbIE ONEPALIUU
CO CTPYKTYypaMu JaHHBIX, IPUMEHSTh CTAHAAPTHBIE U COOCTBEHHBIE MTOAIPOrPaMMBI JJIsI
00pabOTKHU YHUCIIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK, MCIIOJIb30BaTh MpU pa3pabOTKe

21



nporpaMMm  OMONMOTEKH MOANPOTpaMM, 3HaTh (YHKUMOHAIbHBIE BO3MOXHOCTH
MHCTPYMEHTAJIBHBIX CPEACTB cpeibl pa3paboTKH, yYMEHHE HCIIONb30BaTh CpPEICTBA
OTNAJAKA TPOrpaMM B Cpele MNpOrpaMMUPOBAHMs, YMEHUE JOKYMEHTHPOBATH
MPOrPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPaHHULIbI;

BJIaJICHUE OCHOBHBIMU CBEACHMSIMHU O 0a3zax HJaHHBIX, UX CTPYKTYpE, CpPeIcTBaX
co3/laHusI U pabOThl C HUMH, YMEHUE HCIIOJIb30BaTh TAOJMUHbBIC (PETSIUOHHbBIC) 0a3bl
JAHHBIX (COCTABJIATH 3ampoChl B 0a3ax JaHHBIX, BBIMOJIHATH COPTUPOBKY M TOUCK
3anucel B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHyO0 0a3y NaHHBIX) M CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOIb30BaTh KOMIIbIOTEPHO-MAaTEMAaTUYECKHE MOJENHU JUIsl aHajau3a
O00OBEKTOB U MpOLECCOB: (POPMYIHUPOBATh LETb MOJEIUPOBAHMS, BBINOIHITH aHAIIN3
PE3yJIbTATOB, MOJYYEHHBIX B XOJI€ MOJECIMPOBAHUS, OLIEHUBATh COOTBETCTBHE MOJEIIU
MOJIETUPYEMOMY OOBEKTY HIIM TMPOILIECCY, MPEACTaBIATh PE3yiabTaThl MOJACIUPOBAHUS
B HATJIAIHOM BUJIE;

yMEHHE OpraHu30BbIBAThH JUYHOE  HMH(POPMALMOHHOE MPOCTPAHCTBO
C HCIOJB30BAaHUEM PA3JIMYHBIX CPEJICTB IHHUPPOBBIX TEXHOJOTHUM, TOHUMAHUE
BO3MOXKHOCTEH  IU(QPOBBIX  CEPBUCOB  TOCYJApPCTBEHHBIX  YCIYr,  LHQPPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX TMPUHIMIIOB pPabOThl, BO3MOXHOCTEH U OTrpaHUYCHHUS
NPUMEHEHHS TEXHOJIOTUI HCKYCCTBEHHOTO MHTEJUIEKTA B PA3JIMUHBIX 00JIaCTIX, HATMYUE
NpEJICTAaBIIEHUH O Kpyre peliaeMblX 3a/iad MAaIIMHHOTO OoO0y4yeHus (pacro3HaBaHWs,
KJaccu(UKaIMi U TPOTHO3UPOBAHMSI) HAJIMYME MpPENCTaBIeHUNH 00 HCHOJIb30BAHUU
UH()OPMAIIMOHHBIX TEXHOJIOTHH B Pa3IMYHBIX MPO(eCCHOHANBHBIX cepax.

22



TEMATHUYECKOE INIAHUPOBAHHUE!

denepanpHas padouas nporpamma | Madopmaruka. 10-11 kmacchl (yrinyOn€HHBIA YPOBCHB)

10 KJIACC
HaumenoBanue
Ne KomunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aesnoB U TEM [IporpammHoe coaepxanue
n/n 4acoB 00yyaroIuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. lludpoBasi rpaMoTHOCTH

11

KomnsroTep —
YHHBEPCATHLHOE
YCTPONCTBO 00pabOTKH
JTAHHBIX

6

TpeOoBaHUs TEXHUKHA OC30MACHOCTH U
THTHUCHBI TIPU paboTe ¢ KOMIIbIOTEpaMu
U IPYTUMH KOMIIOHCHTaMH IIH(PPOBOTO
OKPYKCHHSI.

[TpuHIATIBEI pabOTHI KOMITEIOTEPOB H
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYpa
dbon Helimana. 'apsapockas
apxumexmypa. ABTOMaTHYECKOE

BBIIIOJIHEHUE IPOrPaMMBbI IIPOLIECCOPOM.

OnepaTtuBHas, MOCTOSIHHAA U
JoJITOBpeMeHHast mamsiTh. OOMeH
JAHHBIMU C IIOMOILBIO [IHH.
KoHTpOs1ephl BHEIHUX YCTPOUCTB.
[IpsiMoi1 JOCTYN K HaMsITH.
OCHOBHbIE TEHACHIIUU PA3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTUH.

AHaNM3UPOBATh YCIOBUS
WCIIO0JIb30BaHUSI KOMITBIOTEPA U JIPYTUX
JIOCTYIHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHHSI C TOUKH 3pEHUS TPeOOBaHU
TEXHUKHU 0€30MaCHOCTH U TUTHUEHBI.
OnuceIBaTh COCTaBHBIC YACTH

U TIPUHITUTIB PAOOTHI KOMITBIOTEPOB,
MOOMJIBHBIX YCTPONCTB, KOMITBIOTEPHBIX
CHUCTEM.

XapakTepu3oBaTh KOMITBIOTEPHI PaA3HBIX
TTOKOJICHU.

Hckats B cetn HTEpHET MHPOpMAIIHIO
00 OTEUYCCTBEHHBIX CIICIIHAINCTaX,
BHECIINX BKJIaJ B pa3BUTHE
BBIYMCIIUTEIILHOW TEXHUKH.

[IpuBOAUTE IPUMEPBHI,

! KypcuGOM B COACPIKAHNHU TEMATUYCCKOI'O IMIIAHUPOBAHUS BBIACIACTCA MaTCprall, KOTOpLIﬁ HE SIBIIIETCS 00s3aTeIbHBIM pyu U3y4CHHUU U HE BXOAUT B COACPIKAHNC HpOMC)KyTO‘IHOﬁ nim
HUTOrOBOM aTTECTAINH 110 npeaMeTy.
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[TapannenbHble BBIYUCICHUS.
MHoOroImpouneccopHble CUCTEMBI.
CynepkomnbroTepsl. Pacipenenénubie
BBIYMCIIUTEILHBIE CUCTEMBI U 00paboTKa
OONBIINX JaHHBIX. MOOUIIBHBIC

1M poBbIE YCTPOUCTBA U UX POIH

B KOMMYHHKaIUAX. BcTpoeHHbIE
KOMIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
PoGoTtusupoBanHbie MPOU3BOICTBA

IIOATBEPIKAAIOIIHE TEHACHIMN PA3BUTHUSA
BBIYMCIIATEIILHON TEXHUKH.

ITosICHATH CYIIHOCTSH ITapaljIeIbHBIX
BbIYMCIICHUN. [IpuBOAUTE pUMEPHI
3a7a4, JJIs PELICHUs] KOTOPBIX
IIPUMEHSIOTCS CYIIEPKOMIIBIOTEPHBIE
TE€XHOJIOTUU UJIA TEXHOJIOTI MU
pacnpenes€HHbIX BBIYMCIICHUM.
XapakTepu3oBaTh poOOTU3UPOBAHHBIE
MIPOU3BOJICTBA, MOOMIIbHBIEC IU(POBBIE
YCTPOMCTBA U UX POJIb B KOMMYHHKALUAX

1.2

[Iporpammuoe
obecrieueHue

[Iporpammuoe obecrnieyeHue
KOMITBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl mporpaMmmMHOro
oOecrieueHus: U UX Ha3HAUYCHHUE.
Oco0eHHOCTH IPOrPaMMHOTO
obecrieueHUss MOOMIIBHBIX YCTPOUCTB.
[TapamienbHOE MPOrpaMMUPOBAHUE.
CucremMHoOe rporpaMmMHoOe 00ecIieueHueE.
OrnepalluOHHBIE CUCTEMBI. Y TUIIUTHI.
HpaiiBepsl ycTpoicTB. MHCTAIIISIIUA

U JEUHCTAJUISIUS POrPAMMHOTO
oOecrieyeHusl.

daitioBble cUCTEeMBI. [IpruHIATIBI
pa3MeIIeHns U UMEHOBaHUA (aijioB

B J0JIrTOBpeMeHHOU mamsaTh. [11aGmoHb
JUIs1 OTMCaHUs Tpynil (aisios.

Pabotats ¢ rpaduyeckum unrepdeiicom
onepainnonHoit cuctemsl (OC),
CTaHJAPTHBIMH U CITY>KEOHBIMU
MPUIOKEHUSIMU, (HalIOBBIMU
MEHE/IKEePaMH.

CoOTHOCUTH BUIBI JIMIICH3UI

Ha UCIOJIb30BaHKE MPOTPAMMHOTO
o0OecrnieueHus U MOPSIAOK €ro
WCIIOJI30BaHMS M PACIIPOCTPAHEHUS.
[TpuBOIUTH MPUMEPHI TPONIPUETAPHOTO
1 CBOOOTHOTO TIPOTrPAMMHOTO
oOecrnieueHus1, MpeJHA3HAYEHHOTO

JUTS pEIIIeHUsT OTHUX M TEX )K€ 3a7ad.
Ha3zpiBaTh OCHOBHEIE TPABOHAPYIICHHS,
MMEIOIIUE MECTO B 00J1aCTH
WCIIOJIb30BaHUS POTPAMMHOTO
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3akoHO1aTeNbCTBO Poccuiickon
®enepanuu B 00J1aCTH IPOrPaMMHOTO
oOecrneuenus. JIneH3supoBaHue
IPOrpaMMHOT0 O0ECTICUCHUS U
ndpoBbIx pecypcoB. [Iponpueraproe u
CBOOOJ/IHOE MPOrpaMMHOE 0OecCTIeUeHHE.
Kommepueckoe n HekoMMepueckoe
WCII0JIb30BaHUE TTPOTPAMMHOTO
obecrnieueHus1 ¥ UPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIUBAaEMasI
3aKOHOJIaTeILCTBOM Poccuiickon
denepaiuu 3a HEIPABOMEPHOE
UCIOJIb30BaHUE MPOTPAMMHOI0
oOecrieueHust U IU(PPOBBIX peCypcoB

oOecIeueHNsI, U OTBETCTBEHHOCTD
3a HUX, MPETYCMOTPEHHYIO
3aKOHOIaTEICTBOM PD.
Ipaxmuueckue paomor*:

1. Uncmannsayus u oeuncmannayus
npozspamm

1.3.

KOMHI)IOTCPHLIG CCTH

[TpuHIUTIBI TOCTPOCHUS U annapaTHbIE
KOMITOHEHThI KOMITBIOTEPHBIX CETEH.
CeteBbie mpoTokoiibl. CeTb THTEPHET.
Anpecarus B cetu MIHTEpHET.
[Tporokomnsl cteka TCP/IP.

Cucrtema JOMEHHBIX UMEH.
Paznenenue IP-cetn na noncern

C MOMOMIBI0 Macok nojacetei. CereBoe
angMuHuctpupoBanue. [lonyuenue
JAHHBIX O CETEBBIX HACTPOIKAX
KoMIbioTepa. [IpoBepka Hamu4us CBA3U

[1osICHATH IPUHLUITBI HOCTPOEHUS
KOMITBIOTEPHBIX CETEU.

BrisiBnsaTh o611ee u pa3auaus

B OpPraHMU3allH JIOKAJIbHBIX U
rJI00AIbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOAUTH IPUMEPHI TPOTOKOJIOB
crexa TCP/IP ¢ onpenenéHubiMu
GyHKIMAMU.

Hcnonp30BaTh Macku MoAcCeTEN
17151 pazouenus |P-cetu Ha mojiceT.
[IpuMeHATs TPOrpaMMHOE

1Hpe/1naraeMLH‘/'1 B IIporpamMme 1mo PIH(i)OpMaTI/IKe NEPCYCHb MPAKTUICCKUX pa60T ABJIACTCA PCKOMCHAATCIIbHBIM, YUYUTEIIb ACIACT BBI60p MMPOBEACHUA IMTPAKTUICCKUX pa60T.
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¢ y3ioMm cetu. OnpenencHue MapipyTa
JIBUKEHUS TTAKETOB.

Bunebl nesarensHocTu B cetu MIHTEpHET.
Cepsucel uTepHeTA.
I'eonnpOpMaITMOHHBIE CHCTEMBI.
["eonmokaImoHHBIC CEPBUCHI PEATHBHOTO
BpPEMEHU (HarmpuMep, JIOKAIHsI
MOOHJTBHBIX TeJIe(hOHOB, OTIPE/ICTICHUE
3arpy’KEHHOCTH aBTOMAarucTpaiei),
WHTCPHET-TOPTOBJIS, OPOHHUPOBAHUE
OMJIETOB U TOCTUHHIL.
['ocynapcTBeHHBIE IIEKTPOHHBIE
cepBUCHI U yciryrd. CollanbHbIe CeTH —
opraHu3alus KoJUIEKTUBHOTO
B3aMMOJICUCTBHS 1 OOMEHA JaHHBIMH.
CeteBol 9TUKET: MTpaBuiIa MOBEACHUS

B knbepnpoctpanctse. [Ipobiaema
MOJJTUHHOCTH MOJTy4YEeHHON
uHpopmaru. OTKPHITHIE
o0pa3oBaTeNbHbBIE PECYPCHI

oOecrieueHue Jisi IPOBEPKU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomoi:

1. Cemesoe aomunucmpuposanue

1.4

Nudopmanmonnas
0€30MacHOCTh

TexHoreHHble 1 YKOHOMUYECKUE
yIPO3bI, CBSI3aHHBIE C UCTIOIB30BAHUEM
WH(OPMAITMOHHO-KOMMYHHKAITMOHHBIX
TexHojoruid. O0mue mpodIeMbl 3aIUTHI
uH(bopMauu 1 HHPOPMAITMOHHOU
oe3onacHoctu. CpenicTBa 3allUThl
uH(GOPMAITHN B KOMITBIOTEPAX,

XapakTepru3oBaTh CyIIHOCTh HOHATUN
«uH(popMaIoHHas: 0€30MaCHOCThY,
«3amuTa uHpopMaIum».
dopmMyIupoBaTH OCHOBHBIC TIPABHIIA
nH(OPMAITMOHHON O€30TTaCHOCTH.
AHaTU3UpPOBATH 3aKOHOIATEIIEHYIO
0a3y, Kacarlyrcs: THHOPMaMOHHOMN
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KOMITBIOTEPHBIX CETIX
¥ aBTOMATU3UPOBAHHBIX
WH(OPMAIIMOHHBIX CHCTEMaX.
[IpaBoBO€ OOecneueHue
UH(GOPMAIIMOHHON O€30IaCHOCTH.
DnexmpoHHas yupposas noonucy,
cepmuuyuposantvle cammaol U
O0OKYMEeHMb.

[IpenoTBpamienue
HECaHKIIMOHUPOBAHHOTO JOCTYyIa

K JIMYHOUN KOH(DUACHIINATBEHON
uH(bOpMaIIH, XpaHIICHCS

Ha MEPCOHATLHOM KOMITBIOTEPE,
MOOWJIBHBIX YCTPONUCTBAX.
BpenonocHoe nporpammHoe
obecrnieyeHue 1 crocoObl 0OPHOBI C HUM.
AHTUBHUPYCHBIE TPOTPAMMBI.
Opranuzanus JMYHOTO apXuBa
uH(popmarn. PezepBHOE KOTMPOBaHUE.
[laponpHas 3ammura apxusa.
[udpoBanue nanubrx. CHMMETPUYHbBIC
¥ HECUMMETPHUYHBIC TH(PHI.

[udpsr mpocToit 3aMEHEI.

Mudp Lezaps. [udp Buxenepa.
Anroputm mmudpoBanus RSA.
Cmeeanoepagusi

0€30MacHOCTH.

[IpuMeHsITh CpeICcTBa 3aIIUThHI
uH(popmalm: OpaHaMay3phl,
AHTUBHUPYCHBIE TPOTPaAMMBHI,
MapoJIMPOBAHUE U APXUBUPOBAHUE,
mgppoBaHue.

[IpenorBpamath
HECaHKIMOHUPOBAHHBIN TOCTYT
K JINYHOM KOH(UACHIIUATbHON
uHpopManuu, XpaHsIencs

Ha MIEPCOHAJILHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPOMCTBAX.
Ilpakmuueckue padomui:

1. Aumueupychsie npoecpammei.
2. lllugpposarue oanuwix

Hroro no pazpeny

24
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Pa3nen 2. TeopeTnyeckne 0CHOBbI HH(POPMATUKHU

2.1 | IlpencraBienue
uH(pOpMaLUH
B KOMIIBIOTEpE

19

Nudopmariusi, 1aHHbIE U 3HAHUS.
WNudopmanrionHsie nporecchl

B IIPUPOJI€, TEXHUKE U OOILECTBE.
HenpepbiBHBIE U TUCKPETHBIC
BEJIMYUHBI U curHaNIbl. Heo0xo1uMocTh
JUCKpeTU3aluu nHGOpMaIuu,
peHA3HAYCHHOM JIJIsl XpaHEHUs,
nepenayu u o0paboTKH B LIUPPOBBIX
CHUCTEMax.

JIBOM4HOE KOAMPOBAHHUE.
PaBHOMEpPHBIE U HEPABHOMEPHBIE KOJBI.
JlekoupoBaHue COOOIICHUH,
3alIMCaHHBIX C TOMOILBIO
HEPaBHOMEPHBIX KOAOB. Y cioBue PaHo.
[TocTpoeHnne oqHO3HAYHO
JNEKOJIUPYEMBIX KOJIOB C IOMOIIBIO
nepesa. I pagh An.A. Maprosa. Enuautibl
U3MEpEHUs KOJTUIeCTBa MH(POPMAIIHH.
AndaBUTHBIN MTOAXO K OIICHKE
KOJIMYeCTBa MHPOPMAIIUH.

Cuctemsbl cuucinenus. Pazsépuyras
3aIUCh LEbIX U IPOOHBIX YUCEN

B [MO3UIIMOHHOMN CUCTEME CUUCIICHUS.
CBoiicTBa NO3UIIMOHHOM 3aMMCH YHCIIA:
KOJIMYECTBO LU(Dp B 3aMUCH, MPUIHAK
JETUMOCTH YKCJIa HA OCHOBaHUE

I1osICHATH CYLIHOCTH IIOHATUN
«uHbOPMAIUAY, «TAHHBIEY», «3HAHUS».
Pemats 3amaun Ha u3MepeHue
uH(pOpMaIH, 3aKITI0OYEHHON B TEKCTE,
C O3UIIMH aJIPaBUTHOTO TOIX0a

(B IpeAMOJIOKEHUN O PABHOM
BEPOATHOCTH MOSIBJICHUSI CAMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOIUMOCTH U CYIITHOCTh
JUCKPETU3ALNY TTPU XpaHCHUH,
nepeaadye U o0paboTKe JTaHHBIX

C IOMOILIbIO KOMITBIOTEPOB.
[IpuBOAUTH TPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX K010B. KonnpoBath
U JIEKOJIUPOBATh COOOIIICHUS

C UCIIOJIb30BaHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJOB.

Crtpouth npeuKCHBIE KOIBI.
KnaccudummpoBaTs cUCTEMBI
CUUCIICHUSL.

BBINOJIHATE CpaBHEHKE YUCET,
3aMMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOM U IECTHAAUATCPUIHON
CHUCTEMaX CUUCIICHHS.

OcymecTBasATh EPEBO YACET MEKTY
JIBOMYHOM, BOCBMEPUYHOU
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CHUCTEMBbI CUUCIICHUSA. AJITOPUTM
nepeBoa 1eaoro urcia u3 P-udaHoit
CHUCTEMBbI CUUCIICHUS B ICCATUYHYIO.
AJNTOpUTM TIepeBOa KOHEUHOU P-nuHOi
Ipo0U B AECATUYHYIO. AJITOPUTM
nepeBoa Ie0ro Yruciia u3 JeCATUIHON
CHUCTEMBbI CUUCTIEHUS B P-nuHy10.
[lepeBoa KOHEUHOM JIeCATUYHOM TpOOHU
B P-uunyto. JIBonyHasi, BOCbMepHYHAas
U IIECTHAIIATepUIHAsT CUCTEMBI
CUYMCJICHUS, CBSI3b MEXTY HUMH.
ApudmeTrnyeckue onepanuu

B MIO3ULIMOHHBIX CUCTEMAaX CUYUCIICHUSI.
Tpouunas ypasnogeuiennas cucmema
cuucieHus. J{eouuno-oecamuunas
cucmema CUUCeHusl.

Konuposanue tekcroB. KonupoBka
ASCII. OnHOoGalTHBIE KOJUPOBKHU.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHU.

KoaupoBanue nzoopaxenuit. Ouenka
nH(OPMAIIMOHHOTO 00bEMa
rpaduUecKuX JaHHBIX NP 3aJaHHBIX
pa3pelleHnH U TITyOuHEe KOJUPOBAHUS
upeta. L{BeToBbie Mojenu. BekTopHoe

Y [IECTHAIIIATEPUYHON CUCTEMAMHU
CUHCIICHHUS.

BBITIOTHATE ClTOKEHUE U BHIYUTAHUE
quCell, 3aUCAaHHBIX B IBOUYHOM,
BOCbMEPUYHOM U IECTHAAATEPUIHOU
CUCTEMaX CUUCIICHHUSI.

Ocy1iecTBIsATh KOAUPOBAHUE TEKCTOBOM
uH(pOpMAaIH C TOMOIIBIO
KOJIMPOBOYHBIX TAOJINII.

Omnpenensate UHPOPMAITUOHHBIN 00BEM
TEKCTOBBIX COOOIIICHUN B Pa3HBIX
KOJUPOBKAX.

Borancnars pazMep BETOBOM MaUTPHI
10 3HaYEHUI0 OUTOBOM TITyOUHBI 1IBETA.
Onpenensite pa3Mepsl rpapuIecKux
(baiiI0B NMPU U3BECTHBIX PA3PEIICHUU U
riyOMHE KOJIMPOBaHUS I[BETA.
Breruncnsate nHGOpMaIMOHHBIN 00bEM
1u(POBOIA 3BYKO3AIMKCH 110 YaCTOTE
JUCKPETU3ALUN, TTTyOMHE KOJIUPOBAaHUS
Y BPEMEHH 3aIHCH.

Ilpakmuueckue padomoi:

1. Juckpemuszayus epagpuueckoii
ungopmayuu.

2. Huckpemu3sayus 36yK0801i
ungopmayuu
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koaupoBanue. Dopmatsl rpapuuecKux
¢aitnos. TpéxmepHas rpaduka.
®pakranbHasg rpaduka.

Konnposanue 3Byka. OneHnka
UH(OPMAILIMOHHOT0 00bEMA 3BYKOBBIX
JTAHHBIX MIPH 3a/TaHHBIX 9aCTOTE
JUCKPETU3aLUU U Pa3psiAHOCTH
KOAMPOBAHUS

2.2

OcHOBBI anredpsI
JIOTUKU

14

Anrebpa noruku. [lonsitue
BbICKa3bIBaHMs. BbICKa3bIBaTCIIBHBIC
dbopmel (peaukaTsl). KBaHTOPHI
CYIIIECTBOBAHUSI U BCEOOITHOCTH.
Jlornueckue oneparuu. TaOmuIb!
UCTUHHOCTHU. JIornueckue BhIpaKeHusl.
Jlorudeckue TOXKIECTBA.
Jloka3aTeabCTBO JIOTUHYECKUX TOXKIECTB
C TIOMOIIBIO TAOJIUIl UCTUHHOCTH.
Jloruyeckue orepaiuu 1 ornepanuu
HaJl MHO>KECTBAMH.

3aKoHBI aNreOphl JTOTUKH.
DKBUBaJICHTHBIE MPE0Opa30OBaHUS
JIOTUYECKHUX BBIpaXeHUU. JIornueckue
YpaBHEHHS ¥ CHCTEMbI YPaBHEHUH.
Jlornueckue (QyHKIMHU. 3aBUCHUMOCTH
KOJIMYECTBA BO3MOHBIX JIOTHYECKUX
(GYHKITUH OT KOJIMYECTBa apryMEHTOB.
[TosHBIE CHCTEMBI JIOTHYECKUX

[TpuBOIUTH MPUMEPHI DJIEMEHTAPHBIX

U COCTaBHBIX BBICKAa3bIBAHUM.
Paznuuarh BeICKa3bIBaHUS U IPETUKATHI.
YcranaBiauBaTh CBSI3b MEXAY anreOpoit
JIOTUKU U TEOpUEl MHOKECTB.
Bbrancnars 3HaueHus TOTUYECKUX
BBIPAYKEHUI C JJIOTUYECKUMU
oTepanusMi KOHbIOHKIIUH,
JTU3BIOHKIIWW, UTHBEPCUU, UMIUTUKAIIUH,
HKBHUBAJICHIINH.

[IpoBOANTH aHANINU3 TAOIUI HCTUHHOCTH.
Ctpoutb TaOAMIIBI UICTUHHOCTHU
JIOTUYECKUX BBIPAXKECHUM.
Ocy1ecTBIsATh 5KBUBAJICHTHbIE
npeoOpa3oBaHuUsl JJOTHUECKUX
BBIPa)XEHUH C UCTIOIH30BAHMEM 3aKOHOB
anreOpbl JIOTUKH.

OcymecTBasATh OCTPOEHNE
JIOTUYECKOTO BBIPAKEHUS C JaHHOU
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GyHKIUI.

Kanonnueckue Gpopmbl TOTHUECKUX
BbIpakeHUI. COBEPILICHHBIE
TNU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ANTOPUTMBI UX
MOCTPOEHHMSI 10 TaOJINIIE UCTUHHOCTH.
Jlornueckue 371€MEHTBI B COCTAaBE
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropa3ps sl CyMMaTop.
[TocTpoeHune cxem Ha JIOTHYECKUX
3JIEMEHTAX M0 3aJaHHOMY JIOTUYECKOMY
BBIPAXKEHUIO. 3alHUCh JIOTUYECKOTO
BBIPAKEHU 110 JIOTUYECKOU CXEME.
Muxpocxemol u mexnono2us ux
npou3eo0Ccmaea

Ta0JIMLIe ICTUHHOCTH U €r0
YIPOILLEHUE.

Pewate IpocThIe JTOTUYECKUE
YPaBHEHUS U CUCTEMBI YPABHEHU .
XapakTepu3oBaTh JOTUUYECKUE
AJIEMEHTBI KOMIIBIOTEDA.

IlosicHATH yCTPOUCTBO CymMMaropa

U TpUITEpA.

3anuchIBaTh JIOTHYECKOE BBIPAKEHHE
I10 JIOTUYECKOU CXEME.

CTpouTh CXEMBI Ha JTOTUYECKHUX
JIEMEHTAX I10 3aJaHHOMY JIOTUYECKOMY
BBIPAKECHMUIO.

Ilpakmuueckue padomoi:

1. Ilocmpoenue u ananuz maodauy
UCUHHOCIU 8 MADIUYHOM NPOYeccope

2.3

KomnreroTepHnas
apudpMeTruKa

[IpencraBneHue MeabIX YUCE B TaMSITH
KoMIibloTepa. OrpaHU4eHHOCTh
JIATa30Ha YUCEIl PU OTPAHUYCHUN
KoJinuecTBa paspsaaos. [lepenonnenue
pa3psAaHON CeTKHU. be33HaKkoBbIE U
3HAKOBBIC JJaHHBIC. 3HAKOBBINA OHT.
JIBOUYHBIN JOMOJIHUTEIbHBIA KO
OTPHULIATEIIBHBIX YUCEII.

[ToOUTOBBIE TOTHYECKUE OTIEPATIHH.
Jlornueckuit, apupMeTHUECKUN U
nukiandeckuid cnpuru. ludposanue

[Tony4aTe BHyTpEHHEE MIPEICTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YHCEN

B [IAMSITH KOMIIBIOTEPA; OIPEACIISTH
110 BHYTPEHHEMY KOy 3HAUEHUE YUCIIA.
XapakTepu3oBaTh 0€33HAKOBHIE U
3HAKOBBIE JIaHHBIE.

[1osICHATH NOPSIAOK BBINOJHEHUS
apuPMETHIECKUX OTIEPALIAA C IIETBIMH
Y BEIIECTBEHHBIMU YHUCIIaMHU

B IIPOLIECCOPE.

[IpuMeHsITh MOOUTOBBIE JIOTUYECKUE
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C MOMOIIIbIO TOOUTOBOM ONEpaALNU
«uckmovaromee NJIN».

[IpencraBiieHNe BEIECTBEHHBIX YUCEIT

B IaMSATH KOMIIbIOTEPA. 3HAYAILAS YaCTh
Y TIOPSIAOK YKcia. J(uana3oH 3HaueHU
BelecTBEHHbIX yucen. [Ipodiaemsr
XpaHEHUS BEIIECTBEHHBIX YHCEIL,
CBSI3aHHBIE C OTPAHUYEHHUEM KOJINYECTBA
pa3psnoB. BeinonHeHue onepanmii

C BEUIECTBCHHBIMH YHCIIAMH,
HAKOIUICHHE OIMOOK MPHU BHIYUCICHUIX

orepanuu.
XapakTepu30BaTh MPE/ICTABICHUE

U XpaHEHHE B TaMATH KOMIIbIOTEPA
BEILIECTBEHHBIX UHCEIL.

[TosicCHATH MPUYMHBI HAKOTUICHUS
OIMUOOK MPU BBIYUCICHUIX

C BEIICCTBEHHBIMH YHUCIIAMH.
Ilpakmuueckue padomui:

1. U3yuenue nopazpsaonoco MawurHo20
npeocmaeieHusi Yeavlx U 6euyeCmeeHHbIX
yucer

Utoro no pazneny

40

Paznen 3. AropurMsbl 1 IPOrpaMMUPOBAHUE

3.1

BBenenue
B POIPAMMHUPOBAHUE

16

Ornpenenenne BO3MOKHBIX PE3YJIbTATOB
paboThI MPOCTEHIINX aTTOPUTMOB
yIPaBJIEHUS UCTIOTHUTEISAMU U
BBIYMCIIMTEIBHBIX aJlTOPUTMOB.
OrnpeneneHue NCXOIHBIX JaHHBIX,

IPU KOTOPBIX aITOPUTM MOXKET J1aTh
TpeOyeMbIil pe3ysbTarT.

Dtarnbl pelieHus 3aj1a4 Ha KOMIbIOTEpE.
HNHCcTpyMEHTANIBHBIE CPEACTBA:
TPaHCHATOpP, OTJIAIUUK,
npodumupoBmuk. Komnumnsius

Y MHTEpIpeTalus MPOrpaMmm.
BuprtyanbHbie MalIuHbL
NuterpupoBanHas cpeaa pa3pabOoTKu.

BrICHATE pe3ynbTat paboThl
aJTopUTMa JJIsl UICTIOJTHUTEIS

NP 3aJJaHHBIX UCXOAHBIX JaHHBIX,
ONpPEACsATh BO3MOKHBIE UCXOIHBIC
JTAaHHBIE JJIs1 U3BECTHOTO pe3yJbTaTa.
[IpuBOAUTE IPUMEPHI AITOPUTMOB,
COZAEpXKaIIMX MOCJIEA0BATEIIbHBIE,
BETBSILIHNECS U IUKIINYECKUE CTPYKTYPBL.
AHaNMU3MpoOBaTh UKINYECKUE
AJITOPUTMBI JJI51 UCTIOJTHUTEIIS.
BoiienaTe 3Tanel peneHus 3a1a4m
Ha KOMIIBIOTEPE.

[10sICHATH CYIIHOCTH BBIICJIICHHBIX
ATAIIOB.
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MeTtonbl OTIaAKU TPOrPAMM.
Hcnonb3zoBaHue TpacCUPOBOYHBIX
Tabsui. OTiaag0YHbIA BEIBO/.
[lomaroBoe BBIMIOJHEHUE TPOTPAMMBI.
Touku ocra”osa. [IpocmoTp 3HaueHUN
NEPEMEHHBIX.

S3p1k mporpammupoBanus (Python,
Java, C++, C#). Tunbl JaHHBIX:
LIEJIOYUCIICHHBIE, BEIIIECTBEHHBIE,
CUMBOJIbHBIE, JJOTHYEeCKuE. BeTBneHusl.

CioKHBIC YCJIOBH. ]_II/IKHBI C YCIIOBHUEM.

ksl o mepeMeHHOM.
B3anmo3aMeHs1eMOCTb pa3InyHbIX
BUJIOB LMKJIOB. IHBapHaHT LUKJIA.
CocraBiieHE HHKIA C UCTIOJIb30BAHUEM
3apaHee ONpeIeIEHHOr0 HHBAPUAHTA
LUKIIA.

JIOKyMEHTHpOBaHHE MTPOrPaAMM.
Hcnonb30BaHME KOMMEHTAPHUEB.
[ToaroToBka onucanus NporpamMMsbl

Y HHCTPYKUHH ISl TTOJIB30BATEA.
AATopuTMBI 00pa0OTKU HATYPAITBHBIX
YUCEJl, 3alMUCAaHHBIX B MMO3UIIHOHHBIX
CHUCTEMAaX CUUCJIEHUS: pa30ueHue
3alMCH YUCIa Ha OT/IeNIbHbIE HU]PBI,
HaXO0XJECHUE CYMMBI U NPOU3BEICHUS
uudp, HaXOXKIeHHE MAKCUMAIIbHOMN

OTaxuBaTh MPOTPAMMBI C TIOMOIIIHIO
TPACCUPOBOYHBIX TAOIHUIL

U C MCIIOJIb30BaHNEM BO3MOXKHOCTEH
OTJIa9MKa CPEJIbI TPOrPAMMHUPOBAHHS.
CocCTaBIATh JOKYMEHTALUIO

Ha IPOTPaMMYy.

Pa3pabaTeiBaTh U peaiM30BbIBAThH

Ha S3BIKE MPOTPAMMHUPOBAHUS
JITOPUTMBI 00PaOOTKH IIEJBIX YUCET,
B TOM YHCJIC TEPEOOPHBIC aJITOPUTMBI.
PaspabaTeiBaTh IpOrpaMMbl

J1s1 00paOOTKY JaHHBIX, XPAHSIIIHXCS
B TEKCTOBBIX (paiinax.

Ilpaxmuueckue pabomoi:

1. Bvioenenue u oopabomxa yugp
Yeno2o YUCia 8 pa3IUYHbIX CUCTEMAX
CUUCTIeHUsL C UCNOTIL30BAHUEM ONEPAYULL
YeNoYUCTIEHHOU apupmemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHbBIX, XPAHAUWUXCS

6 Qaiinax
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(MUHUMAIILHOW) TTUDPHI.
HaxosaeHue Bcex MpocThIX YHceNl

B 3a/1aHHOM Jihamnasone. [IpencraBienue
YKclia B BUI€ HA00pa MPOCTHIX
COMHOXHUTENEH. ANTOPUTM OBICTPOTO
BO3BEJICHUS B CTETICHbD.

O6paboTka JaHHBIX, XPAHSAIUXCS

B (aitnax. TekcToBbIE U ABOMYHBIE
¢aiinbl. DaitioBbie IEpeMEHHbIE
(daiinoBsie ykazarenu). UteHue

u3 ¢aiina. 3anuch B aiin

3.2

BcnomorarensHbie
AJITOPUTMBI

Pazbuenue 3a1aun Ha MoA3agaqm.
[Moanporpammel (poeAypsl U
bynknun). Pexypcus. PekypcuBHbie
0o0BekThI (pakTtainsl). PexypcruBHbie
POIEAYPHI U PYHKIIUH.
Hcnonp3oBaHue cTeka g OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.
Hcnonp30oBanne CTaHAAPTHOMN
OMOTMOTEKH SI3bIKA TPOTrPAMMHUPOBAHHS.
[Togxnrouenue OMOINOTEK
NOANPOrpaMM CTOPOHHHX
npou3BoAUTENCH. MOLYJIBHBINA IPUHIAI
MOCTPOEHHUS TPOrpaMMm

Pa30OuBath 3a7auy Ha Mo3a/1a4u.
OdopMIIATh JTOTUYECKU LIETTOCTHBIE
WM TIOBTOPSItOIIMECS (hparMeHThl
POrpPaMMbI B BUJI€ MOAIPOTPAMM.
[TosicHATH CYIIHOCTH PEKYPCUBHOTO
aJIropuTM™MAa.

HaxoauTs pekypcuBHBIE OOBEKTHI

B OKpYKaloIlleM MUPE.

Omnpenensite pe3yabTaT paboThI
MIPOCTOr0 PEKYPCUBHOIO AT OPUTMA.
Hcrnonp30BaTh CTaHAPTHBIE
OMOJIMOTEKHN MOANPOrPaMM SI3bIKa
IIPOrpaMMHPOBAHUS, OMOITNOTEKH
CTOPOHHUX MPOU3BOAUTEIICH.
[IpuMeHATh MOAYJIBHBIN NPUHIHII
pu pa3paboTKe MPOrpaMm.
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Ilpakxmuueckue pabomoi:

1. Ucnonvzoeanue noonpocpamm
CManHOapmuou OubIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.

2. Pazpabomxka noonpozpamm.

3. Pexypcusnvie noonpozcpammei.

4. MoOynbHblil npuHYUN NOCMpPOeHUs.
npozpamm

3.3

YucneHHble MCTOAbI

Yucnennusie MeTobl. TouHOE U
NpUOIMKEHHOE pelIeHUs 3a1a4u.
UucneHHbIe METObI PEIICHUS
ypaBHEHHI: METO]I TIepedopa, METOT
MOJIOBUHHOTO feneHus. [Ipubnmxénnoe
BBIYHMCIICHUE JUIUH KPUBBIX.
Brruncnenue miomanaeit puryp ¢
MIOMOIIIbIO YHCICHHBIX METOJIOB (METO/T
IPSAMOYTOJIBHUKOB, METO/, TPANEIUil).
ITouck MmakcuMyMa (MUHUMYyMa)
(GYHKIIUY OJHOM TEpEeMEHHOM METOI0M
IIOJIOBUHHOTO JEJICHUS

[TosICHATH IPUHITUIIBI PAOOTHI
YHCJICHHBIX METOOB, Pa3HUILY

MEX 1Y TOYHBIM U TPUOJIMKEHHBIM
PEIICHUSMH BEIYUCIUTEIIbHBIX
3a1ay.

Pa3pabaTeiBaTh 1 OTIIAXKHUBATh
MPOTrpaMMBbl, PEaTU3YIOIINe
YUCJICHHBIC METOJIBI PEIICHUS
ypaBHEHUM, MPUOTHNKEHHOE
BBIYHMCIICHUE JTUH KPUBBIX

u riomajei Guryp, IoucK MakcCumMyma
(MuHUMYMA) QYHKITIH OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomot:

1. Yucnennoe peuienue ypasHeuutl.
2. Ilpubnusicénnoe gvluucieHue OnuH
Kpuswlx u niowaoet guzyp.

3. Ilouck makcumyma (MuHUMymMa)

dyuxyuu
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3.4 | Anroputmsl 00paboTKu S) O06paboTKa CUMBOJIBHBIX JAaHHBIX. Hcnonb30BaTh BCTPOCHHbBIE (PYHKIIUU
CHUMBOJIbHBIX JTAHHBIX Berpoennsie GpyHKINU sA3bIKA S3bIKA IPOTPAMMUPOBAHHUS

IPOrpaMMHUPOBaHUS AJi1 00pabOoTKU JUTs1 0OpabOTKH CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabatbiBaTh U OTIAXKHUBATH

00pabOTKN CUMBOJIBHBIX CTPOK: IIPOrPaMMBl, pEATU3YIOLUE TUIIOBBIE

NOJICYET KOJTMUYECTBA TOSBICHUH aJITOPUTMBI 00PaOOTKH CUMBOJIBHBIX

CHUMBOJIa B CTPOKE, pa30MEHHNE CTPOKH JTAaHHBIX HA BEIOPAHHOM SI3BIKE

Ha CIJIOBA 1O MPOOETHFHBIM CHMBOJIAM, IPOrPaMMHPOBAHHSL.

TIOUCK TOJICTPOKH BHYTPH JaHHON [TpeoOpa3oBbIBaTH YHCIIA

CTPOKH, 3aMEHa HaWICHHOW MOJCTPOKA | B CAMBOJIBHYIO CTPOKY M OOpaTHO.

Ha JIpYTyIo CTpoKy. I 'eHepamms Bcex Ilpakmuueckue padbomot:

CJIOB B HEKOTOPOM asidaBuTeE, 1. Ilocumeonvhas obpabomka cmpox.

YIOBJIETBOPSIONIUX 33 JaHHBIM 2. Obpabomka cmpok

orpanuueHusiM. [IpeoGpazoBanue uucna | ¢ ucnonvszoganuem QyHKyui

B CUMBOJIBHYIO CTPOKY M OOpaTHO CMaHoapmuou 6ubIuomeKu A3viKa
NPOSPAMMUPOBAHUS.
3. I'enepayus écex cnos,
V0081eMBOPAIOUUX 3A0AHHOMY
VCA08UIO

3.5 | Anroputmbl 00paboTKH 10 MaccuBbl ¥ IOCIIEI0BATENbHOCTH [IpuBOUTH MpUMEPHI OTHOMEPHBIX

MaCCHUBOB

yrcen. Beranciaenne 0000mEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MacCHBa
WJIA YMCIIOBOM MOCJIEJ0BATEIABHOCTH
(CyMMBbl, IPOU3BEACHUS, CPETHETO
apu(hMETHIECCKOTO, MUHIMAJILHOTO
1 MaKCHMAaJbHOT'O DJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB,

Y IBYMEPHBIX MAaCCHUBOB.

[TpuBOIUTE MPUMEPHI 33724

13 IOBCEAHEBHOM JKU3HHU,
MPENOJIAratonX UCIOJIb30BAHUE
MacCCHBOB.

Pa3pabartbiBaTh 1 OTJIAKUBATH
MPOrpaMMBbl, peaInu3yIOIIUE TUITOBBIE
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yIOBJIETBOPSIIOIINX 33 TaHHOMY
ycJioBHI0). JINHEHHBIN MTOUCK
3aJIaHHOTO 3HAYCHUS B MaCCHBE.
CopTrpoBKa OJTHOMEPHOT'O MACCHBA.
ITpocThie METOABI COPTUPOBKHU
(MeToj my3bIpbKa, METOJT BBIOODA,
COPTUPOBKA BCTAaBKaMHU ).
CopTHUpoBKa CIHSHUEM.

BrIcTpast copTHpOBKa MaccHBa
(anroput™ QuickSort).

JIBOMYHBIH ITOUCK B OTCOPTUPOBAHHOM
MaccCHBe.

JIByMepHbIE MaCCHUBBI (MATPHUIIBI).
AnropuT™Mbl 00pabOTKH IBYMEPHBIX
MAaCCHBOB: 3aII0JIHEHHUE IBYyMEPHOTO
YHICIIOBOTO MACCHBAa IO 33JJaHHBIM
IpaBUJIaM, MOUCK dJIEeMEHTa

B JIBYMEPHOM MAacCHBE,

BBIYMCIICHUE MAKCUMYMa (MUHUMYMA )
U CYyMMBI DJIEMEHTOB JIBYMEPHOTO
MacCHBa, MEPECTaHOBKA CTPOK

¥ CTOJIOIIOB IBYMEPHOTO MacCHBa.
Pazpabomka npoepamm onsa pewenus
NPOCMbIX 3a0a4 aAHAIU3A OAHHBIX
(ouucmra oannvix, Knaccuguxayus,
AHaIU3 OMKIOHEHUIL)

aJIrOpUTMBI 00paOOTKH OJHOMEPHBIX
U IBYMEPHBIX MaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMHPOBAHUS.
Pazpabamwvieamv npoecpammoi

0J151 peueHUst NPOCMbIX 3a0ay AHAIU3A
OAHHDbIX.

Ilpakmuueckue pabomewi:

1. 3anonnenue maccusaa.

2. Boiuucnenue 0606uiénnoix
Xapaxmepucmuk Maccuéa (4Uciosotl
nocie008amelbHOCUL).

3. Ilouck MunHumanbHo20
(MaKcumManbHo20) dieMeHma 8 YUCi080M
maccuee.

4. Jlunetinolii nOUCK 3a0AHHO20
3HAYEeHUsL 8 MAccuse.

5. IIpocmuie memoowvl copmuposxu
maccuea.

6. bvicmpas copmuposka maccusa.

1. J{souumwlii nouck.

8. Obpabomka mampuy.

9. Ananusz oanmwlx

Hroro no pazpeny

44
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Pa3nen 4. UndpopManoHHbIE TEXHOJIOTHHU

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBIi Mpo1eccop. Pa3pabaTeiBaTh CTPYKTYpY JOKYMEHTA.
JTOKYMEHTOB PenakrupoBanue u popmMaTupoBaHue. Hcnonb30BaTh CpeicTBa aBTOMATU3ALIUN

[IpoBepka opdorpaduu ¥ rpaMMaTUKUA. | IPU CO3aHUU JOKYMEHTA.
CpencTBa moucka 1 aBT0O3aMEeHbI [TpuMeHATh TpaBUjIa MUTUPOBAHUS
B TEKCTOBOM IPOLIECCOPE. MCTOYHUKOB U 0(hOPMIICHUS
Hcnonp30BaHue CTUIIEH. OoubauorpauyecKrx CChIIOK.
CTpyKTYypUpOBaHHBIE TEKCTOBBIC [TpruHUMAaTh y4acTHE B KOJUIEKTUBHOMN
NOoKyMeHTbl. CHOCKH, OTJIaBJICHUE. paboTe HaJ TOKYMEHTOM.
KomnektuBHas padota ¢ JokyMeHTaMu. | BbInoaHsaTs HA00P U MPOCTYIO BEPCTKY
HNHCcTpyMeHTHI pelieH3upOBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Mporieccopax. O6naunsie | IIpakmuueckue pabomet:
cepsuchl. JlenoBas nepenucka. Pedepar. | 1. Bépcmka ookymenmog
[IpaBuia HUTUPOBAHUS KICTOYHUKOB U C MamemamuidecKkumu Gopmyramu.
odopmiteHUsT OUOIHOrpadUIeCKUX 2. Mnozocmpanuynvie OOKyMeHmbl.
ccbutok. OdopmiieHHe CIUCKa 3. Koanekmuenas paboma
auteparypsl. Cmanoapmoi ¢ OOKyMeHmamu
oubauoepagpuueckux onucaHuil.
3HaKOMCTBO C KOMIIBIOTEPHOU BEPCTKOM
TekcTa. TeXHHYEeCKHe CpeCTBa BBOJA
TekcTa. Cnenuanu3upoBaHHbIE CPECTBA
pPEIaKTUPOBAHUS MAaTEMATHIECKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 AHanu3 gaHHbIX. OCHOBHBIE 33]]a4U [IpuBOAMTE MpUMEPHI 337124 aHAIIN3A

aHaJIu3a JJAaHHBIX: TPOTHO3UPOBAHUE,
KJaccuukarus, KjaacTepus3alus,
aHaJIN3 OTKJIOHEHUH.

JTaHHBIX.
[TosicHATH Ha MpUMeEpax
MOCJIEIOBATENILHOCTD PEUICHHUS 3a1a4
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[TocnenoBaTeTbHOCTH PELICHHS 33124
aHaIM3a JaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYUCTKA U OIICHKA KaueCcTBa
JAHHBIX, BBIOODP W/UJIU TTOCTPOCHHE
MOJENH, MpeoOpa3oBaHUE TaHHBIX,
BU3YaIU3allHsl JaHHBIX, HHTCPIIPETAIUS
pe3ynbraToB. [IporpamMMHbIe cpeacTBa
U UHTEPHET-CEPBUCHI 1J11 00pabOTKH

W TIPEJICTaBIICHUS IaHHBIX. bobime
naHHble. MalHHOe 00y4ueHue.
Humennekmyanvnwiii ananuz OaGHHULIX.
AHaIU3 JaHHBIX C TTIOMOIIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CPEIHETO apu(PMETHUECKOrO,
HauOOJBIIETr0 (HAUMEHBIIET0) 3HAUCHUS
nuarasona. Beraucienue
KO2(PUITMEHTA KOPPEIIAINH IBYX PAOB
nauHbX. [locTpoeHune cTondyaThIX,
JMHENYaThIX U KPYTOBBIX THAarpamM.
[TocTpoenue rpadukoB GyHKITUH.
[TonGop nuHMYM TpeH A, pEIIeHHE 3a/1a4
IPOTHO3UPOBAHMSL.

HucneHHOe pelieHne ypaBHEHUN

C MMOMOIIBIO IT0100pa MmapameTpa.
OnTumu3anms Kak MoMCcK HAMTY4IIero
pEIIeHus B 3aJJaHHBIX YCIOBUSX.
IeneBas GpyHKIHS, OTPAaHUYCHUS.

aHaIu3a JaHHBIX.

Pewrate mpocThlie 3a7a4u aHAIIN3a
JAHHBIX C TIOMOIIIBIO AJICKTPOHHBIX
TalIuIIL.

Hcrnons30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonp30BaTh cpeAcTBa AEIIOBOMU
rpad¥Ku 1 HATJSTHOTO
MpeACTaBICHUS JaHHBIX.

PemaTh mpocThie pacuéTHBIC U
ONTHUMU3AIMOHHBIC 33/1a41 C IIOMOIIBIO
AIICKTPOHHBIX TAOIHII.

Ilpakmuueckue pabomei:

1. Auanu3z oanmnwix ¢ nomouwsbro
9NIeKMPOHHBIX MaAodaUY.

2. Haznaonoe npedocmasnenue
pe3yibmamos Cmamucmu4ecKoll
00pabomru OaHHLIX 8 8Ude OUACPAMM
cpedcmeamu pedaKkmopa d1eKmpOoOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe peuierue ypasHeHu

¢ nomMowwvio nodbopa napamempa.

5. Pewenue 3a0au onmumusayuu

C NOMOWbIO INIeKMPOHHBIX MAOIUY
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JlokanbHbIE U TI00ATBHBI MUHUMYMBI
nesneBoi GyHkiuu. Pemenne 3amau
OINTUMH3ALIMH C TOMOILBIO
AJIEKTPOHHBIX TaOJIHUIL

Uroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomuuectBo OCHOBHBIE BUJIBI IEITEIHHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB o0yyaromuxcs

y4eOHOr o peaMeTa

Pa3nen 1. TeopeTudyeckne 0CHOBbI HH(POPMATHKHI

1.1 | Uudopmanus
1 uH(OpPMAaIIMOHHbIE
IPOLIECCHI

10

Teopernyeckune nmoaxo/ bl K OECHKE

KOJIM4YeCTBa UH(POPMAITUH.

3aKoH aJITUTUBHOCTH UH(POPMAITIH.
®opmyna Xaptiu. Madopmanus u

BepossTHOCTh. Dopmyina llleHHoHa.

AJITOPUTMBI CXKAaTHs TAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

AnroputMm LZW. Aroputmsl coxaTus
JTAHHBIX

C IOTEPSIMU. Y MEHBIIEHUE TITyOUHbI
KoaupoBaHus 11BeTa. OCHOBHBIE UJIEU
anroputMoB cxkartus JPEG, MP3.
CxopocTb nepeiaun JaHHBIX.
3aBUCUMOCTb BPEMEHU MEpeIaun

oT HH()OPMAIIMOHHOTO 00hEMA TAHHBIX
U XapaKTEPUCTUK KaHaJla CBS3H.
[TprurHBI BOBHUKHOBEHUS OIMINOOK
npu nepeaave naHHbIX. Kogpl,
MIO3BOJISTIONIME OOHAPYKUBATH U
UCIIPABIIATH OIIMOKHU, BO3HUKAIOIINE
pu nepeaayde NaHHbIX. Paccrosinue
XsmmuHra. Koguposanue

XapakTepu3oBaTh pazInyHbIC
TEOPETUYECKUE TTOAXObI K OIICHKE
KOJIM4ecTBa UHGOPMAITUH.
OrnuchIBaTh U3y4aeMble AITOPUTMBI
CKaTHsl JaHHBIX, CPABHUBATH
PE3YIBTATHI UX PAOOTHI.

Pemate 3agaun Ha onpeeneHue
BPEMEHHM TIepeIauu TaHHBIX 10 KaHAIy
CBSI3U C U3BECTHBIMH XapaKTEPUCTUKAMHU.
[TosiICHATE MPUHITUIIBEI OOHAPYKECHUS

W UCIIPaBJICHUS OMMUOOK IPH Mepeiayue
JIAHHBIX C IIOMOIIIBIO
MTOMEX0YCTOHYUBBIX KOJOB.

[TosicHATH 3HaYEHHUE TTOHATUI
«CUCTEMay, «I0JICUCTEMA,
«CUCTEeMHBIHN d(PherT?,
«YTIpaBJICHUEY; 3HAUECHUE 00paTHOM
CBSI3U JIJISI JOCTHKEHUS 1IN
YIIPaBJICHUS.

Ilpakmuueckue padbomeor:

1. Corcamue oanmnwix ¢ nomMowbio
aneopumma RLE.
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¢ moBTOpeHuemM 6utoB. Kosbl
X3MMMUHTA.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMozerncTre. CucteMHbiit 3P dexrT.
VYnpasnenue kak HUHPOPMaLXOHHBIH
npoiiecc. OOpaTHast CBsI3b

2. Corcamue OAHHBIX C NOMOWBIO
ancopumma Xaghpmana.

3. Corcamue danmvix c nomepsamu
(ancopummor JPEG, MP3).

4. [lomexoycmoiiuugvle KoObl

1.2

MonenupoBanue

Mopaenu u mogenupoBanue. Llens
MOJCIUPOBAHUS. AJICKBATHOCTh
MOJEITH MOJETUPYEMOMY OOBEKTY UITH
MPOIECCY, LIEJIH MOACTUPOBAHUS.
dopmanuzanus IpUKIaIHbIX 3a1a4.
[IpencraBnenue pe3yabTaToB
MOJICTUPOBAHUS B BUJIE, YIOOHOM

JIJ1s1 BOCIIPUSITUSI YEJIOBEKOM.
I'paduueckoe npencrapieHue JaHHBIX
(cxeMbl, TaOHIIBI, TpadUKm).

I'padsr. OcHoBHBIC TOHATHS. Bubl
rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHUI] CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTHU. Perienue
AJTOPUTMHUYECKHUX 3a/a4, CBSI3aHHBIX
¢ aHanu3oM rpadoB (TocTpoeHwHE
ONTUMAIBHOTO MMYyTH MEX]TY
BepIIuHaMH rpada, onpeIesIcHue
KOJIMYECTBA PA3JIMYHBIX MyTEH MEXITY
BEPIIMHAMUA OPUEHTUPOBAHHOTO
AlUKINYeCcKoro rpada).

HepeBbsi. bunapHoe nepeBo. JlepeBps

OnpenensaTs HOHSATUS «MOJIEIIbY,
«MOJICTIUPOBAHUEY.
Knaccudunmnposats Moaenu

0 3aJJaHHOMY OCHOBAHHUIO.
OnpenensTh 1elib MOJICTIUPOBAHUS

B KOHKPETHOM CllyYae.

[IpuMeEHTh aNrOPUTMbI HAXOKICHHUS
KpaTyalluX MMyTel MeKy BepIIMHAMHU
OpPUEHTUPOBAHHOTO rpada.
[IpuMEHSTh AITOPUTMBI OIIPEICIICHUS
KOJIMYECTBA PA3JIUYHBIX IyTEH MEKY
BEpUIMHAMH OPUEHTHUPOBAHHOTO
aIMKJINYeCKOoTo rpada.

[IpuBOOUTH IPUMEPHI UCITOIB30BAHUS
JIEpPEeBBEB U TpadOB MPHU ONMHUCAHUH
00BEKTOB U MIPOLIECCOB OKPYKAIOILIETO
MUpa.

Ctpouts nepeBo nepedopa BApUaHTOB.
XapakTepu30BaTh UTPY KaK MOJAEINb
HEKOTOPOW CUTYyallHlH.

JlaBaTp onpeaeneHrne BIUTPHIIIHON
CTpaTETUHu.

42




denepanpHas padouas nporpamma | Madopmaruka. 10-11 kmacchl (yrinyOn€HHBIA YPOBCHB)

noucka. Criocodsl 00x0/a aepeBa.
[IpencraBnenue apupMeTUUECKUX
BBIPA)KCHUH B BUJIE JIepeBa.
JIMCKpETHBIE UTPHI ABYX UTPOKOB

¢ nostHOM uHpopmaruei. [Toctpoenue
nepeBa rnepedopa BapuaHTOB, OMMCAHHUE
CTpaTeruu Urpbl B TAOIUYHON (popme.
BeIrpeIniHabie U IpOUTPHIITHBIE
NIO3UIIMH. BBEIUTPBIITHBIEC CTPATETHH.

CpGIICTBa HCKYCCTBCHHOI'O MHTCJIJICKTA.

CepBucChl MAIIMHHOTO TIEPEBOJIA U
pacro3HaBaHUs YCTHOU PEUHU.
KorHutuBHbIE CEPBUCHIL.
WNnenTudukaius u nouck
U300paKeHUH, pacrio3HaBaHUE JIUII.
CamooOy4aromnyecsi CACTEMBI.
HckycCTBEHHBIN HHTEIIICKT

B KOMIIBIOTEPHBIX UTPaX.
Hcnonp3oBanue METOIOB
VCKYCCTBEHHOI'O MHTEIICKTA

B 00yYaOIINX CHCTEMaX.
Hcnonp3oBaHue METOIOB
VCKYCCTBEHHOI'O MHTEIICKTa

B poboTOTEXHUKE. VIHTEpHET BEMIEH.
[lepcriekTHBBI pa3BUTHS
KOMIBIOTEPHBIX NHTEJUIEKTYaJIbHBIX
cucrem. HelipoHnsie cetn

OnuchIBaTh BHIMTPHILIHYIO CTPATETHIO
B 3aJJaHHOM UI'POBOU CUTYaLIUU

B (hopme JiepeBa WK B TAOJTMYHON
dbopme.

[ToACHATh MOHATUSA «UCKYCCTBEHHBIN
WHTEJUICKTY, «MAIIMHHOE 00 yYCHUE.
[IpuBOUTH IpUMEPHI 3a]1a4,
pEIIaeMbIX C MOMOIIBIO
HMCKYCCTBEHHOI'O MHTEJICKTA.
Ilpakmuuecxkue padbomut:

1. Ilouck @viuepwiuiHot cmpamezuu

8 Uepe ¢ NoIHOU UHGopmayuel.

2. Cpedcmea uckyccmeenHo2o
unmesniekma

Hroro no pazpeny

18
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Pasjaen 2. AropuTMbl M IPOrpaMMHUpPOBaHHE

2.1 | DaeMeHTHI TeOpUH 6 dopmanuzanys NOHSATHS aJITOPUTMA. [TosICHATH MOHATUSI «BEIYUCIUTEIIBHBIN
aJITOPUTMOB Mamuna Teropunra Kax MIPOIIECC», «CIOKHOCTH AITOPUTMA,

YHUBEpCalibHasi MOJIEJIb BBIUYMCIICHUM. «3(phEeKTUBHOCTH AITOPUTMA.
Tesuc Yépua—Trropunra. [TpuBoauTH MpUMEpHI 3P HEKTUBHBIX
Mawuna [locma. aJTOPUTMOB.
Hopmanvnuie anzopugmor Maproasa. CocTaBiaTh NPOTPaMMBI JJIsI MAIIIMHBI
Aneopummuyecku nepazpeuwiumvle Trropunra.
3a0ayu. 3adaua ocmauosa. Hcnonvzoeamv Hopmanbhbie
Heesosmoorcnocms agmomamuueckoti aneopugmer Mapkosa.
OMNAOKU NPOSPAMM. JlaBaTh OLICHKY CII03KHOCTH U3BECTHBIX
OneHka CI0KHOCTH BBIYHUCIICHHI. aJIrOPUTMOB.
Bpewms paboTst 1 00bEM uctionb3yemoit | Ilpakmuueckue pabomot.
NamMsTH, UX 3aBUCUMOCTb OT pa3Mepa 1. Cocmasnenue npocmou npocpammol
UCXOJIHBIX TaHHBIX. OLeHKa ona mawunsl Teropunea
ACHUMIITOTUYECKOM CII0KHOCTH
aJTOPUTMOB. AJITOPUTMBI
MOJIMHOMHAJIBHOM CIIOAKHOCTH.
[TepeGopubie anroputmsl. [Ipumepsr
PA3JIMYHBIX AITOPUTMOB PEIICHUS
OJHOM 3a/1a4M, KOTOPBHIE UMEIOT
Pa3IMYHYIO CJI0KHOCTh

2.2 | AnmropuTMBI 28 [Toruck MpOCTHIX YHCEN B 3aTAHHOM Hcnonp30BaTh AITOPUTM «PEIIETO

Y CTPYKTYPBI JAHHBIX

JIHATa30HEe C MOMOIIBIO AJITOPUTMA
«pemero IpaTocheHay.
MHoropa3psiiHbI€ 1IEJIbIC YUCIIa,
3a7a4u JUIMHHOU apu(METUKH.

Opatochenrar s moucka mpoCThIX
qycen B 33IaHHOM JIMana3oHe.
[losicHATh NpUHIUTTIEI 00PAOOTKHU
MHOT'OPa3psIAHBIX LEJIbIX YUCEI
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CrnoBapu (accollMaTUBHbBIE MACCHUBHI,
O0TOOpaxXeHus1). XOUI-TaOTHUIbI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
croBaps AJisl 3aJTaHHOTO TEKCTA.
Ananuz mexkcma Ha ecmecmeeHHOM
sA3viKe. Bvioenenue
noce0osamenbHocmeli o WabioHy.
Pezynapuvie svipasicenus. Yacmommuwiii
AHANU3.

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOT0 BhIpakeHus. Beraucienue
apu(PpMETHIECKOTO BBIPAXKEHUS,
3aIIMCaHHOTO B OCT(GHUKCHOM dopme.
Ouepenu. Micnonb3oBanue ouepenu
JUTSl BpEMEHHOT'O XpaHEHUS JaHHBIX.
Cesaznvle cnucku. Peanuzayus cmeka u
ouepeou ¢ NOMOUBIO CEA3HBIX CNUCKOS.
Anroputmsl Ha rpadax. [Toctpoenue
MUHHUMAaJIbHOTO OCTOBHOTO JIepEBa
B3BELIECHHOI'O CBSI3HOTO
HEOPUEHTHUPOBAHHOTO Tpada.

006x00 epagha 6 enydouny. O6x00 epaga
6 wiupury. KomnuecTBo pa3inyHbIX
MyTEW MEXAY BEPLIIMHAMU
OPUEHTHUPOBAHHOTO ALUKINYECKOTO
rpada. Anroput™ J{elKkcTpshi.
Aneopumm Dnotioa—Yopwanna.

Y peaju30BbIBaTh COOTBETCTBYIOIINE
aJITOPUTMBI Ha SI3BIKE
IpOrpaMMHUPOBAHUSI.

[IpumeHsTh cioBapu (acCoUaTUBHBIE
MaCCHBBI, OTOOpaKEHHMS) B 3a/1auax
00pabOTKU JTaHHBIX.

BBINOJIHATE IPOCTON aHaAIU3 TEKCTA
Ha €CTECTBEHHOM SI3bIKE, B TOM YHUCJIE
C UCIIOJIb30BAHUEM PETYIISIPHBIX
BBIPAYKCHU.

[TosicHATH IPUHIIUIIBI PAOOTHI CTEKA

Y OY€pEe.Id, UCTIOIb30BaTh CTEKU

Y OYepeln ISl pEUICHUS
aNrOPUTMUYECKUX 3a7a4.
Peann30BbIBaTh U UCIIOIB30BATh
JIBOWYHBIC (OMHAPHBIC) TEPEBbSI

U Tpadbl A1 pelIeHus 3a1a4
00pabOTKU JTaHHBIX.

Hcnonp30BaTh TMHAMHUYECKOE
IpOrpaMMHUpPOBaHUE

JUIS1 BBIYMCIIEHUSI PEKYPCUBHBIX
byHKIUT, ToACUETa KOTMYECTBA
BApUAHTOB U PELICHUS 33724
ONTHUMU3ALINH.

Ilpakmuueckue padomuwi:

1. Ilouck npocmuix uucen 8 3a0aHHOM
ouana3some.
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J[epeBbs. Peanuzauus nepesa

C MIOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OUHAPHBIE) JEPEBbS.
[TocTpoenue nepesa [Jist 3aJaHHOTO
apu(METUIECKOTO BBIPAKEHUS.
PexypcuBHBIE anropuT™Mbl 00X0/1a
nepesa. Vcnonbs3oBaHue cTeka u
ouepeau s 00xo1a aepena.
JluHaMHu4ecKoe MpOorpaMMHUPOBaHUE
KaK METO/] pelIeHus 3a1a4 ¢
COXpaHEHHEM TTPOMEKYTOUHBIX
pe3yNbTaTOB. 3a7auu, perraemMbie ¢
MOMOIIBIO IMHAMUYECKOTO
IPOrPaMMHUPOBAHUS: BHIYUCIICHHUE
PEKYPCUBHBIX (DYHKIIUM, MOACUET
KOJIMUECTBA BAPUAHTOB, 33141
ONTUMM3AIIH

2. Peanuzayus eviuucnenui

€ MHO20Pa3pAOHbIMU YUCTAMU.

3. Ilocmpoenue angasummo-
YaCcmMoOmHO20 C08apPs O 3A0AHHO20
meKkcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuueckozo
8bIPAdICEHUS, 3ANUCAHHO20

6 nocmeuxcnotl gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue depesves

0151 BLIYUCTICHUS APUDMEMUYLECKUX
BbIPAHCEHULL.

8. Buiuucnenue onunvl kpamuaiiuie2o
nymu mexCcoy epuiuHamu spaga
(aneopumm Jletixkcmpuol).

9. Buvluucnenue pexypcuenvix QyHKyu
C HOMOUWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUS.

10. Iloocuém konuuecmea apuanmos
C HOMOUWBIO OUHAMUYECKO20
NPOSPaAMMUPOBAHUS.

11. Pewenue 3a0au onmumuzayuu

€ NOMOWbIO OUHAMUYECKO20
NpOSPaAMMUPOBAHUS
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2.3 | OCHOBBI OOBEKTHO- 16 [TonsiTie 06 0OBEKTHO- [TosicCHSATH OCHOBHBIE MPUHIIUIIBI
OpPUEHTUPOBAHHOTO OpPUEHTUPOBAHHOM 00BEKTHO-OPHEHTUPOBAHHOTO
IPOrpaMMHUPOBAHHUS nporpammupoBaHuu. OOBEKTHI U IPOrPaMMHPOBAHHSL.

kiaccel. CBOMCTBA U METO/IBI OOBEKTOB. | [IpoeKTHPOBATH M UCTIOIH30BATh
OOBEeKTHO-OPHMEHTUPOBAHHBIN AaHANN3. | MPOCTHIE KITACChI 0OBEKTOB.
Pa3paboTka mporpaMM Ha OCHOBE [IpoeKTUpOBaTL HEPAPXHHU KIIACCOB
00BEKTHO-OPUEHTUPOBAHHOIO MOJXO0A. | JIJIsl OMUCAHMS IPEIMETHOM
WNukarncynsanus, HaclIeJOBaHHE, o0macTH.
OTUMOP(U3M. PaspabartbeiBaTh IpOrpamMmbl
Cpensbl ObICTpO# pa3paboTKu c rpaduueckuM uHTEPPENHCOM.
nporpamm. [IpoektupoBanue N3y4aTh BTOPOIi SI3BIK
uHTepdeiica moab3oBaTes. IPOTpaMMHPOBAHUS
Hcnonp3oBaHue roToBBIX yrpaBisieMblX | Ilpakmuueckue padomol:
AJIEMEHTOB JIJIs1 TOCTPOCHHUSI 1. Hcnonvzoeanue 20moswix Kiaccos
uHTepderica. 8 npocpamme.
00630p SI3BIKOB TPOTPAMMHUPOBAHUS. 2. Pazpabomka npocmoii npoepammol
[TonsiTue o mapagurmax C UCNONIL30BAHUEM KIACCOS.
[porpaMMUpoOBaHus. M3yuenue 3. Pazpabomka knacca,
8MOPO20 A3bIKA NPOCPAMMUPOBAHUS UCNONL3YIOUe20 UHKANCYTAYUIO.

4. Pazpabomka uepapxuu Kiaccoes.

5. Paspabomka npoepammbi

¢ epaguueckum unmeppeticom

Uroro no pazneny 50
Pa3nen 3. UngopManmoHHbIE TEXHOJIOTHHI

3.1 | KomnrotepHo- 8 DTarbl KOMIBIOTEPHO- BriaenaTs sTanbl KOMIBIOTEPHO-
MaTeMaTU4eCKOe MaTeMaTUYeCKOTO MOJETUPOBAHMS: MaTeMaTUYECKOTO MOJEITUPOBAHHMS
MOJICITUPOBAHNE MOCTAHOBKA 3aJ1auH, pa3paboTKa U PeaJn30BbIBATH UX C TIOMOIIBIO
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MOJIEJTN, TECTUPOBAHKE MOJICIIH,
KOMIIBIOTEPHBIN

AKCIIEPUMEHT, aHAJIU3 PE3YIbTaTOB
MOJICTTUPOBAHUSI.

JluckpeTuzanus npu MaTeMaTHIECKOM
MOJICJTMPOBAHMH HETIPEPBIBHBIX
npoiieccoB. MoienupoBanue
JBUKEHUS. MoIeIupOBaHUE
OMOJIOTHYECKHUX CHCTEM.

MaremaTnueckue MOIeIu
B DKOHOMHKeE. BeiaucinurensHble

AKCHEPUMEHTHI C MOJICIISIMHU.
Komnviomeproe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yabTaToB
’KcIepUMeHTa. MeTo HauMEeHbIINX
KkBaApaTtoB. OEeHKa YHCIOBBIX
napamMeTpOB MOECIUPYEMBIX 0OBEKTOB
U rpoueccoB. Bocctanosiienue
3aBUCUMOCTEN 1O pe3yabTaTaM
DKCIEPUMEHTA.

BepositHocTHBIE MOIETH. METOBI
Mownre-Kapno. Umutanmonsoe
MozenupoBanue. CUCTEMBI MaCCOBOTO
00CITy)KHBaHUS

IPOrpaMMHOI0 00€CTIEYEHHUS.
[TosicHATE HEOOXOAMMOCTH U CYIIIHOCTD
JTUCKPETU3AINN TTPU PEIICHUN
BBIUMCIIUTEIBHBIX 33124 C TIOMOIIBIO
KOMIIBIOTEPOB.

Hcnonp30BaTh IMUTAIIHOHHOE
MOJICJIMPOBaHKE, B TOM YHUCIIC Ha
OCHOBE BEPOSTHOCTHBIX MOJICIICH.
OO6pabaTeIBaTh pe3ybTaThl
IKCIICPUMEHTA.

Ilpakmuueckue pabomeut.

1. Mooenuposarnue 0sudicerus.

2. Mooenuposanue 6uoi0cU4ecKux
cucmenm.

3. Umumayuonnoe mooenuposarue
¢ nomowvio memooa Monme-Kapio.
4. Obpabomka pe3ynbmamos
9KCnepumenma
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3.2

ba3sl naHHBIX

10

Tabnuunblie (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBiIeHUE
CBEJICHUM 00 OJHOTHUITHBIX O0BEKTaX.
ITone, 3anmce. Kirou Tabnunel. Pabora
C TOTOBOM 0a30#i JaHHBIX. 3aMIOJIHCHUE
6a3bl faHHbIX. [louck, copTupoBKa u
bunpTpaIys 1aHHBIX. 3aMpPOCHI

Ha BBIOOPKY TAaHHBIX. 3aITPOCHI

Cc mapaMmeTpamu. Beraucisiembie mosis
B 3aIIpocax.

MHuorotaban4Hble 0a3bl JaHHBIX.
Tunsl cBsA3el MEXy TaOIHIIAMU.
Buemrnuii ximrou. LlenocTHOCTE 0a3bl
JAHHBIX. 3aIPOCHl K MHOTOTA0TMYHBIM
0a3zaM JaHHBIX.

OcHo8Hble NPUHYUNBL HOPMATUZAYUU
6a3 oannwvix. A3vlk ynpaesnenus
oannvimu SQL. Coz0arnue npocmulx
3anpocos Ha szvike SQL Ha evibopKy
OAHHBIX U3 OOHOU MAOIUYDL.
Hepenayuonnwvie 6azvl 0anHwix.
Oxcnepmuvie cucmemol

XapakTepu3oBarh 0a3y TaHHBIX KaK
MOJIeNb MIPEeIMETHOM 001acTH.
[TpoekTrpoBaTh MHOTOTAOIUYHYIO 0a3y
JTAHHBIX.

OcyIecTBIsATh BBOJI M PEIAKTUPOBAHKE
JTAHHBIX.

OcymecTBIsATh COPTUPOBKY, ITOUCK

¥ BBIOOD JTAHHBIX B TOTOBOM 0ase
JTAHHBIX.

®dopMUpPOBaTH 3aITPOCHI HA MIOUCK
JTAHHBIX B CPEJIC CUCTEMBI YIIPABICHHS
0a3aMu JaHHBIX.

YrpaBnats 6230 JaHHBIX

C MTOMOIIBIO TTPOCTHIX 3aIIPOCOB

Ha s3p1ke SQL.

[TosicHsATH 0051aCTH MPUMEHEHUS,
JIOCTOMHCTBA U HEJOCTATKH
HEPENAIMOHHBIX 0a3 TaHHBIX

B CPAaBHEHUU C PEISIIUMOHHBIMHU.
Ilpakmuueckue pabomoi:

1. Paboma c comosoti 6a30ti OaHHBIX.
2. Pazpabomka mnoecomabauurnoi 6azvl
OaHHDbIX.

3. 3anpocwvl k MHO2OMabAUUHOU Da3ze
OaHHDbIX.

4. Vnpasnenue 0aHHbIMU C NOMOWBIO
sazvika SQL
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3.3 | BeG-caiiTh 14 WNurtepret-npunoxenus. [lonsrue o [TosICHATH IPUHIIHAITHI TEXHOJIOTHH
CEpBEPHOU U KJIMEHTCKOM YACTAX CalTa. | «KJIUEHT — CEpBEP» Ha IIPUMEPE
TexXHOJIOTUsI «KIIMEHT — CEPBEP», €€ B3aUMOJICHCTBUS Opay3epa
JIOCTOMHCTBA U HelOoCTaTKU. OCHOBBI u BeO-cepBepa. Co3aBaTh NPOCTHIE
si3pika HTML 1 kackaaHbIX TaOJIHII BeO-CTpaHUIIbI, UCTIONB3YS S3bIK
ctuneit (CSS). Cuenapuu Ha si3bIKE pasmetku HTML, kackagHbie TaOIHIIBI
JavaScript. ®opmbl Ha BeO-CTpaHUIIE. CTUJIEW U CIIEHAPUM HA A3bIKE
Pa3menienue Be6-caiiToB. Yciyra JavaScript. OnuchIBaTh TEXHOJIOTHIO
XOCTHUHTA. 3arpy3ka (aiioB Ha calT pa3MelieHus cauToB B ceTu IHTEpHET.
Ilpakmuueckue pabomur.
1. Coz0anue mexcmosoti
6e0-cmpaHuybl.
2. CozoaHue 6eb-cmpanuyul,
sKAOHAOW el MyTbmuUMeOUliHble
00vexmul (PUCYHKU, 38YKOBblE OAHHbIE,
8U0€0).
3. Ogopmnenue cmparuybi ¢ LOMOWBIO
KACKAOHBIX MaOauy cmujiell.
4. Ucnonvzosanue cyeHapues Ha A3viKe
JavaScript
3.4 | KommbroTepHas 8 BBon n300pakeHuii ¢ UCMOIB30BaHUEM | BBIMOJIHATE 0OIIYI0 KOPPEKITHIO
rpaduka Pa3TUYHBIX [UPPOBBIX YCTPOUCTB U(POBBIX N300pAKESHU.

(mudpoBbIx PoToanmapaToB u
MHKPOCKOIIOB, BUJIEOKaMEP, CKAHEPOB
U JPYTUX YCTPOMCTB).

I'paduueckunii penakrop. Pazpenienue.
Kangpuposanue. cnipaBnenue

[IpuMeHSITh UHCTPYMEHTHI
rpaduueckoro perakTopa K OTaeIbHbIM
00JaCTsIM U300PAKEHHUS.

CTpouTh MHOTOCJIOHBIE U300paXKeHUs
C UCITOJIb30BAHUEM MACOK, TOTOBUTH
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ICPCIICKTUBLI. FI/ICTOFpaMMa.

Koppekuus ypoBHeN, KOppeKLUs IBETA.

OOGecuBeYrBaHUE IIBETHBIX
n3o0paxkenuit. Perymis. Pabora

¢ o0nacTsaMu. OUIBTPHI.
MHorocnolHbIe H300paKeHHUs.
TexkcroBsle ciion. Macka ciosl.
Kananel. CoxpaHneHue BbIICIICHHON
obnactu. [lonroroBka wiocTpanui
JU1s1 BeO-CaiiTOB. AHUMUPOBAHHBIE
U300paKeHUs.

Bexropnas rpaduka. [IpuMUTHBEL.
N3meHeHne nopsiika 3JIEMEHTOB.
BripaBHUBaHMeE, pacnpeiesieHHE.
I'pynmupoBka. Kpussie. ®opmatel
BEKTOPHBIX PUCYHKOB. Mcnionb3oBanue
KOHTYpOB. BekTopu3anus pacTpoBbIX
N300 paKCHHM.

[IpyHIUITBI TOCTPOEHHUS U
pPEIAaKTUPOBAHUS TPEXMEPHBIX
Mmozeineid. CeTouHbIe MOJAEIIH.
Marepuansl. MoaenupoBanue
MCTOYHUKOB OocBenleHus. Kamepsl.
AnnutuBHbIe TeXHOJOTHU (3D-
npuHTepsl). [loHATHE O BUPTYanbHON
pEATLHOCTH U JOITOJTHEHHOU
pearbHOCTH

WLTIOCTPALINH JTSI pa3METCHUS

Ha BeO-caliTax, co3/1aBaTh
aHUMHUPOBAHHBIC H300pAKCHUS.
CoznaBath BEKTOPHbBIE H300paKeHUS
C TIOMOIIIBIO PEIaKTOPa BEKTOPHOU
rpa¥iKu WM HHCTPYMEHTOB
TEKCTOBOTO TPOIIeCcCopa.
Ilpaxmuueckue pabomoi:

1. Obpabomxa yugposwvix
gomoepaguii (kaopuposanue,
ucnpasieHue nepcnekmueul, KOppeKyus
YposHell, KoppeKkyus yeema,).

2. Pemywv yughposvix pomoepacghuii.
3. Mrozocnoiinble uz0opasjiceHusl.

4. AHumuposanuvle U300PANCEHUSL.

5. BexmopHnas epaghuxa

51




denepanpHas padouas nporpamma | Madopmaruka. 10-11 kmacchl (yrinyOn€HHBIA YPOBCHB)

3.5 | 3D-monenupoBanue 8 [IpyHIMIBI TOCTPOEHUS U [TosICHATH MIPUHLUITBI TOCTPOEHUS
PEIaKTUPOBAHUSA TPEXMEPHBIX TPEXMEPHBIX MOJIEIIEH.
mozeneld. CeTouHble MOJACIIH. BbInosiHATH onepanuu no nocTpoeHUo
Marepuanel. MoaenupoBaHue Y PEIaKTUPOBAHUIO TPEXMEPHBIX
UCTOYHUKOB OcBelleHus. Kamepsl. MoJienei.
AnnutuBHBIe TexXHOJIOrHH (3D- Pa3memare Ha BUpTyanbHOU CLIEHE
PUHTEPHI). MCTOYHUKH OCBEILIEHUS U KaMEPBI.
[TonsiTue 0 BUPTYanbHOM peaibHOCTU [TpuBOIUTH MPUMEPHI UCTIOJIH30BAHUS
U JIOTIOJITHEHHON PeaIbHOCTH TEXHOJIOTUH BUPTYaIbHON
U JIOTIOJITHEHHOM peabHOCTH.
Ilpakmuueckue padbomoi:
1. Coz0anue npocmuix mpéxmepHvix
Mooenell.
2. Cemoynbie mooenu.
3. Penoepune
Hroro o pazgeny 48
PezepBHOE Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB I10 ITTPOI'PAMME

52



	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ1
	10 КЛАСС
	Цифровая грамотность
	Теоретические основы информатики
	Алгоритмы и программирование
	Информационные технологии

	11 КЛАСС
	Теоретические основы информатики
	Алгоритмы и программирование
	Информационные технологии

	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:

	Коммуникативные универсальные учебные действия
	Общение:
	Совместная деятельность:

	Регулятивные универсальные учебные действия
	Самоорганизация:
	Самоконтроль:
	Принятия себя и других:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ1
	10 КЛАСС
	11 КЛАСС


		2024-09-05T11:01:55+0300
	Семёновых Ирина Николаевна
	УТВЕРЖДЕНО




