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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no uHpopmaTHKe (YriIyOJEHHBIM ypOBEHb) HA YPOBHE CPEAHETO
oOmiero oOpa3oBaHusi pa3pabOTaHa Ha OCHOBE TpeOOBaHMI K pe3ysbTaTaM
OCBOEHHUS OCHOBHOH  0Opa3oBaTeNbHOM  MpOrpamMmbl  CPEIHEro  OOIIEro
oOpazoBanus, npeactaBieHHbIx B GI'OC COO, a takxe (denepaibHoi padboueit
IPOrpamMMbl BOCIIUTAHHUS.

[Iporpamma mo wuHpopmaTtuke Ha€T NPEACTaBICHHE O LEIAX, OOIIen
CTpareruu OOy4YeHHMs, BOCIHTAHHMS M PAa3BUTHS OOYy4YalOIIHUXCA CPEACTBAMU
yuebHoro mpenmera «MHpopMatuka» Ha yriyOJIEHHOM YpOBHE, YCTaHAaBJIMBAET
00s13aTeIbHOE MIPEIMETHOE CO/IEPKAHNE, TPETYCMATPUBAET €r0 CTPYKTYPUPOBAHNE
10 pa3ziesaM M TeMaM Kypca, ONpeAeNsieT pacipeiesieHue ero no Kiaccam (rogam
U3y4YeHus1), JaET MPUMEPHOE PACIPEICIICHHE Yy4E€OHBIX YacOB IO TEMaTHYECKUM
paszzmenaM Kypca U PEKOMEHIyeMylo (IPUMEpPHYI0) IOCIIEIOBATEIbHOCTh UX
U3YYEHUS C YYETOM MEXKIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHMKU
y4e0HOTO0 MpolLiecca, BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIMXCS.

[Iporpamma no MHPOPMATUKE ONPENEISAET KOJIUYECTBEHHBIE U KaYE€CTBEHHbIE
XapaKTEPUCTUKU y4eOHOTO MaTepuasa Juisl KaXxAoro roja U3y4yeHus, B TOM YHUCIIE
JUISL COJIEP’KATENbHOIO HAMOJHEHUS PAa3HOro BUAA KOHTPOJS (TPOMEXYTOUHOU
aTTeCTAlH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rocyJapCTBEHHOW UTOroBoi arrectanun). [Iporpamma no unpopmaTuke sABISETCA
OCHOBOM JJI1 COCTaBJEHUS AaBTOPCKMX YYEOHBIX MporpaMM M YYEOHHKOB,
NIOYPOYHOT'O IUIAHUPOBAHUS KypCa YUHUTEIIEM.

HNudopmatuka B cpeHem o01ieM o0pa30BaHUN OTPAXKAET:

CYUIHOCTh MH(POpPMAaTUKM KaK HaydyHOM JUCHUIUIMHBI, H3y4Yarollen
3aKOHOMEPHOCTH MPOTEKAHHUSI U BO3MOKHOCTU aBTOMAaTU3ALMK MH(POPMALMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  OOJAaCTH  NPUMEHEHHS  HHPOPMATUKH, TPEXKIAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COLUAIbHYIO Chepy;

MEXIUCIHUIUIMHAPHBINA  XapakTep HH(QOpMAaTUKHM W UHGPOPMALMOHHON
NEeSATEITbHOCTH.

Kypc undopmaTuku nisi ypoBHS CpelaHEro oOuero o0pa3oBaHUs SIBISIETCS
3aBEpUIAIOIIMM JTarioM HEMPEpbIBHOM TMOJATOTOBKM OO0y4aroumxcs B o0jacTu
uHGOPMATUKU ¥ HH(DOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, OMUpaeTcs
Ha cojJiepKaHue Kypca MHGOPMATUKU YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
ONMBIT ~ TOCTOSIHHOTO  TPUMEHEHUS  HUHPOPMALUOHHO-KOMMYHUKAIMOHHBIX
TEXHOJOTHM, MaET TEOPETUYECKOE OCMBICICHHE, WHTEpIpEeTaluio U 000O0IIeHHe
3TOTO OIBITA.

Pesynbrarel  yrayOn€HHOrO  ypoBHS  HM3ydeHUs Y4eOHOro mpeamera
«Mupopmatukay OpPUEHTUPOBAHbl HA MOJYyYEHHE KOMIETEHTHOCTEH st



nociaeayomeil npoecCUOHAIbHOW  JEATENbHOCTH Kak B paMKax JaHHOU
IpeIMETHON 00JaCTH, TaK U B CMEXKHBIX ¢ HeMl 00sacTsax. OHU BKIIIOYAIOT B ceO0si:

OBJIAJICHUE KIIFOUYEBBIMU ITOHATUSMHU M 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX
CTPOUTCS JaHHas MpeAMETHas 00JacTb, Pacro3HaBaHHE COOTBETCTBYIOIIUX UM
MPU3HAKOB U B3aWMOCBS3€H, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3IIMYHBIE MTOIXOIbI
K M3YYEHHUIO SIBICHUMN, XapaKTEPHBIX JJI U3y4aeMOM IPeIMETHON 001acTH;

YMEHUE pellaTb TUIOBBIE IIPAKTUYECKHE U TEOPETHUYECKUE 3a7auH,
XapakTepHbIE JUIsl MCHOJIb30BaHUS METOJOB M HMHCTPYMEHTapusi JaHHOU
IpEeIMETHON 00J1acTH;

HaJIM4ME MPEICTABICHUN O JAHHOW MPEIMETHOM 00JacTh Kak LEeTOCTHOU
TEOpUU (COBOKYITHOCTH TEOPHil), OCHOBHBIX CBA3SIX CO CMEKHBIMH OOJaCTSIMU
3HAHUM.

B pamkax yriyOJI€HHOTO ypOBHS M3y4eHHs MH(OpPMATHKU O0OecreunBaeTCs
L[eJICHANPABICHHAS] MOATOTOBKA OOYy4YaloIIMUXCAd K MPOAODKEHUI0 00pa3oBaHUs B
OpraHM3alMsX  NPOPECCHOHANBHOIO  OOpa3oBaHMs 1O  CHELMAIBHOCTAM,
HENOCPE/ICTBEHHO CBSA3aHHBIM C LHU(POBBIMU TEXHOJOTUSIMH, TaKUM Kak
nporpaMMHas MHXKEHepus, MHQOpMalroHHas 0e301acHOCTh, MH(OPMAaLMOHHbIE
CUCTEMBl U TEXHOJIOTMH, MOOWJIbHBIE CHUCTEMBl U CETH, OOJbIIME [aHHBIE U
MalIMHHOE OOy4YeHHE, TMPOMBIIUICHHBIM HWHTEPHET BEIIEeW, WCKYCCTBEHHBIM
UHTEIJIEKT, TEXHOJIOTUH OECHpOBOJHON CBsA3M, pPOOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTHH, CHCTEMBI PACHpPENEIEHHOIO PEeCTpa, TEXHOJOIMU BHUPTYAJIIBHOW WU
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHast uenp u3ydyeHus yuyeOHoro mnpenmera «udopmartuka» Ha
yIIyOJIEHHOM  YpOBHE CpeaHero oOumiero oOpa3oBaHusi — oOecrieyeHue
NalbHENUIIEro pa3BUTHS MH(GOPMALMOHHBIX KOMIETEHUMH 00ydarolierocs, €ero
TOTOBHOCTH K >KM3HHU B YCJIOBUSAX Pa3BUBAIOLIETOCS MHPOPMAIIMOHHOTO 00IecTBa
U BO3pacTarolleil KOHKYPEHLMHM Ha pBhIHKE TpyAa. B CBA3M C ATUM H3yUEeHHE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMUPOBAHHOCTh MHPOBO33PEHMSI, OCHOBAHHOTO Ha TOHUMAaHUHM POJIU
UHPOPMATUKH, HWHOOPMALMOHHBIX ¥ KOMMYHMKAIIMOHHBIX TEXHOJOTMH B
COBPEMEHHOM OOIIECTBE;

c(OpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIJICHUS;

cOpMHPOBAHHOCTh YMEHHMH pa3nuyath (AKThl U OLEHKH, CpPAaBHUBAThH
OLICHOYHBIE BBIBOJABI, BUAETh HX CBS3b C KPUTEPHUSIMH OLEHUBAHHUS U CBA3b
KPUTEPHUEB C ONPEICIEHHON CHCTEMOW IEHHOCTEM, MMPOBEPATh HA IOCTOBEPHOCTD U
0000611aTh HH(POPMAITHIO;

cOPMHUPOBAHHOCTh  MPEACTABICHUH O  BIMSHUM  MH(DOPMAMOHHBIX
TEXHOJIOTU Ha >KM3Hb 4YeJOBeKa B OOUIECTBE, IMOHUMAHUE COLUAIBHOTO,
SKOHOMHUYECKOT0, IMOJUTHYECKOr0, KYJIbTYPHOTO, HOPHINYECKOrO, HPHUPOIHOIO,



HPrOHOMHYECKOTO,  MEAUIMHCKOIO U (U3HOJOTMYECKOTO0  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

NPUHATUE TPABOBBIX M 3TUYECKHUX ACMEKTOB MH(OPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHWE OTBETCTBEHHOCTH JIKOJEH, BOBJICUEHHBIX B CO3JaHHUE U UCIIOIb30BaHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO3JlaHUE YCJIOBHM JJIsi pa3BUTHUS HABBIKOB Y4Y€OHOM, MPOEKTHOM, HAy4HO-
HCCJIEIOBATENIbCKOM U TBOPYECKOM JESATENbHOCTH, MOTHBALMK OOYYaloOlUXCS K
CaMOPa3BUTHIO.

B cogepxanun ydebHoro mpenmera «HpopmaTHKa» BBIIEISIIOTCS YETHIPE
TEMATHYECKHUX pa3lena.

Paznen «ludpoBasi rpaMOTHOCTB» TIOCBALIIEH BOIIPOCAM YCTPOMCTBA
KOMITBIOTEPOB M JIPYTUX  DJIEMEHTOB LHU(PPOBOTO  OKPYKEHHUS, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padoTe B
cetd IHTEpHET M HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, WH(OPMALMOHHON
0€30I1aCHOCTH.

Paznen «Teoperudeckme ocHOBHI HMHPOPMATHKH» BKJIIOYaeT B ce0s
MOHATUUHBIN anmapaT WH()OPMATUKH, BOMPOCHI KOIWPOBAHUS HMH(POPMAIIUH,
U3MEpPEHUs HHQPOPMAIIMOHHOTO OOBbEMa JIaHHBIX, OCHOBBI aireOpbl JIOTUKU WU
KOMITBIOTEPHOT'O MOJEIIMPOBAHUA.

Paznen «AJaroputMbl M NPOrpaMMHPOBaHHE) HAIMpPaBICH HAa pPa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHUS, pa3padOTKy aIrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(GopMHpOBaHNE HABBIKOB pEATM3ALMKU MPOrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MHdopmanuoHHBbIE  TEXHOJOTHMW»  MOCBAIIEH  BOOpocam
MpUMEHEHUsT WH()OPMAIMOHHBIX TEXHOJOTUN, pPEAM30BAaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTAX M MHTEPHET-CEPBHUCAX, B TOM YKCIIE B 3aJladyax aHajau3a
JAHHBIX, HWCIOJIb30BAaHUIO 0a3 JaHHBIX W JJIEKTPOHHBIX TaONHIl ISl pPELIEHUs
NPUKJIAJAHBIX 33]1a4.

B npuBenénnom panee coaepxkanuu ydeOHoro mpeamera «MHdopmaTukan
KYPCUBOM  BBIIEJEHBl JONOJHUTENbHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s13aTeIbHYI0 TPOrpaMMy OOY4EHHUsI, HO MOTYT OBbITh MPEIJIOKEHBI Il U3yUEHUS
OTJI€JIbHBIM MOTUBHUPOBAHHBIM U CLIOCOOHBIM 00YYaIOIIUMCS.

YrinyOnéHHbld  ypoOBEHb U3Y4YEHUS HMHPOPMATUKUM PEKOMEHIyeTCs s
TE€XHOJIOTMYECKOro  mpouis, OpPUEHTUPOBAHHOTO HA  HMHXXKEHEPHYI0 U
nHOOPMAITMOHHYIO Chephl ACATEIBHOCTU. YTIYOJIEHHBIM YPOBEHb W3yUYCHUS
uH(pOpMATUKHA OOECeunBaEeT: MOJATOTOBKY OOYy4YaroIIMXCs, OPUEHTUPOBAHHBIX Ha
CHEUaIbHOCTY B 00JacCTM HH(MOPMALUMOHHBIX TEXHOJOTHMH U WH)XEHEPHbIE
CIEHUAIIBHOCTH, Y4YaCTHE€ B NPOEKTHOM W HCCIIEIOBATEIICKON JEATEIbHOCTH,
CBSI3AaHHOM C COBPEMEHHBIMH HAaIpaBJICHUSAMH OTpacid HHPOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTUM, MOJTOTOBKY K YYaCTHIO B OJUMIIMAJAX U Claye
EnuHoro rocyapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKe.

[locnenoBarenbHOCTh HM3y4YEHUS TEM B Tpelesiax OJHOro rojaa oO0ydeHUs
MOXET OBITh W3MEHEHA 10 YCMOTPEHHUIO YUYUTEIS TpPH IMOATOTOBKE pabodeid
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO0111ee YnCiIo 4acoB, PEKOMEHAOBAHHBIX JJIsi U3y4eHUs: THHOPMATUKU — 272
yaca: B 10 kimacce — 136 gacoB (4 gaca B Henento), B 11 kimacce — 136 gacos (4 vaca
B HEJEIIO).

COJAEPXKXAHUE OBYUEHUA

10 KITACC

HugpoBas rpaMOTHOCTH

TpeOoBanust TexHUKM O€30MACHOCTM M TUTHEHBl Mpu  paboTe ¢
KOMIIBIOTEPAMH U APYTUMHU KOMIOHEHTaMU [IU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI PaOOTHl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTYpa
¢on HeiimaHa. ABTOMAaTHYECKOE BBINOJIHEHHE MPOTPAMMBbl  IPOLECCOPOM.
OnepaTvBHas, IOCTOSIHHAs M JOJATOBpeMEHHas namATrb. OOMEH JaHHBIMH C
TOMONIBI0 KUH. KOHTpOIIIEps BHEIIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K ITaMsITH.

OcCHOBHBIE TEHJICHIIUU pa3sBUTHS KOMIIBIOTEPHBIX TEXHOJIOTUH.
[TapayuensHble BeIuuciaeHUs. MHoronpoueccopHsie cucteMbl. CylnepKOMIIBIOTEPHI.
PacnipenenéHnple BBIYMCIHUTENbHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JaHHBIX.
MoOusibHbIE U(PPOBBIE YCTPOMCTBA U UX POJIb B KOMMYHHKalUsIX. BcTpoeHHbIE
KOMITbIOTEPBI. MUKPOKOHTpOIephl. POOOTH3MPOBaHHBIE TPOU3BOACTBA.

[TporpamMMHOe obecrieueHrue KOMIBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. Buibl
IpOrpaMMHOro ofecredyeHuss U uxX HazHaueHue. OcoOEHHOCTH TMPOrPaMMHOIO
oOecrieyeHuss MOOWIBHBIX ycTpoucTB. [lapamienbHoe mporpaMMHpPOBaHUE.
CucteMHoe mporpaMMHOe oOecreueHue. OmnepanoHHbIE CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycrpouictB. MHcTammsiuuss ©W = JIEUMHCTAUALMUSA — ITPOTPAMMHOTO
o0ecrniedeHusl.

@aitnoBbie cucteMbl. [IpUHIUNBI pa3MenieHUuss U WMEHOBaHUSA (ailioB B
nosiroBpeMeHHon namatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpammHoe obecrnieueHue. JIMIEH3UPOBaHUE MPOTPAMMHOTO O0ECIICUCHUS
u 1 poBbIX pecypcoB. [IponpuerapHoe u cBOOOJHOE MPOrpaMMHOE 0OECTIEUEHHE.
KomMmepueckoe 1 HEKOMMEpPUYECKOE UCI0JIb30BaHKE MTPOrPAMMHOTO 00ECIeUeHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAaeMasl 3aKOHOAATEIbCTBOM
Poccuiickonn @enepanuu 3a HENPABOMEPHOE MCIIOIB30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.



[TpUHIUIIBI TOCTPOCHUS U aNNapaTHbIE KOMIOHEHTbl KOMIBIOTEPHBIX CETEM.
Cetebie poTokoibl. Cets MHTEpHET. Afpecanus B cetu MuTepHeT. ITpoTOKOIBI
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Paznenenne IP-cetm Ha mojcetw ¢ momompblo Macok moxacerei. CereBoe
aagMuHUCTpUpoBaHue. [lodyueHne JaHHBIX O CETEBBIX HACTPOWKAX KOMIIBIOTEpA.
[IpoBepka HaIMuMsi CBSI3UM C y3JIOM ceTu. OmnpenerneHue MapiipyTa JIBHKEHUS
IMaKeTOB.

Buast  nearensHoctu B cetu  Murepuer. CepBucel  MuTepHera.
['eonndopmarmoHHbie CUCTEMBI. | €0JIOKaIIMOHHBIE CEPBHUCHI PEATbHOTO BPEMEHU
(Hampumep, JOKaIus MOOWIBHBIX Tele(OHOB, OMpEASICHUE 3arpyKEHHOCTH
aBTOMarvcTpajei), MHTepHET-TOProBis, OpOHUpPOBaHUE OMJICTOB U TOCTUHHMII.

['ocynapcTBEHHBIE B3JEKTPOHHBIE CEPBUCHI U yciIyrd. ColHaIbHBIE CETH —
OpraHu3alys KOJJIEKTUBHOTO B3aMMOJICHCTBUSL M OOMeHa JaHHbIMH. CeTeBoii
ATUKET: TMpaBuja MOBEACHUA B KuOepmnpocTpaHcTBe. [IpobGnema mnomIMHHOCTH
noyuyeHHor uHgpopmaruu. OTKpbITEIE 00pa30BaTeIbHBIC PECYPCHI.

TexHOreHHble W IKOHOMHYECKHE YTPO3bl, CBSI3aHHBIE C HCMOJIb30BAaHUEM
HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJOTHi. OO01ue mpoOieMbl 3alUuThI
uH(popmauu 1 nHPopManmoHHOU Oe3omacHocTr. CpeacTBa 3alMThl HH(pOpMaun
B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CeTAX n ABTOMATU3UPOBAHHBIX
nHpopMaMOHHBIX  cucTeMax. IIpaBoBoe oOecrieueHne HWHPOPMAITMOHHOM
0e3011acHOCTH.

[IpenoTBparnieHue HECAHKIIMOHUPOBAHHOTO JO0CTyTa K JINIHOU
KOH(pUAEHIIUAIbHOW MH(pOPMAIMU, XpaHselcss Ha NMEePCOHATBLHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTpoiicTBax. BperoHOoCHOE mporpaMmMHOe OOecredeHre M CroCcOoObl
OOpbObI C HUM. AHTHUBUPYCHBIC IporpamMmbl. OpraHuzaiys JTUYHOTO apXxuBa
undopmaruu. PezepBHoe konuposanue. [laposbHas 3anmTa apxuBa.

[[InppoBanue naHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIC MIHUQPHIL.
[udper npocroit 3amensl. [udpp Lesaps. Hludp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarnus, nanasie u 3HaHUA. HPOpMaIIMOHHBIE MPOIECCH B MPHUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE YW JUCKPETHBIE BEJIUYMHBI U CHUTHAIBL. HeoO0XoIuMocTh
JTUCKpEeTU3aluy WHOOPMAIUK, IpeIHa3HAUYCHHON ISl XpaHCHHS, Tepeaadd H
00paboTKH B ITUGPOBBIX CUCTEMAX.

JlBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEPHBIE  KOJBI.
JekonupoBaHue COOOIICHUM, 3alUCAHHBIX C TOMOIIbIO HEPABHOMEPHBIX KOOB.
Ycnosue ®ano. IlocTtpoeHne OOHO3HAYHO AECKOAUMPYEMBIX KOJIOB C MOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus KojaudecTtBa MHpopMaruu. AaBUTHBIA TOAXOM K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.



Cucrembl cuucieHus. Pa3BépHyTas 3amuch UENbIX W JPOOHBIX YHCEN B
MO3UIIMOHHON cucTteMe cuncieHus. (CBOMCTBA MNO3MLIMOHHOM 3alUCH  YHCIA:
KOJIMYECTBO IU(p B 3aMKCH, MPU3HAK JEIMMOCTUA YMCIa HA OCHOBAaHUE CHCTEMBbI
CUMCJICHUS. AJITOPUTM MEPEBOIA LEJOT0 Ynciia U3 P-UYHON CHUCTEMBI CUMCIICHUS B
JNECATUYHYI0. AJTOPUTM TEepeBOJa KOHEUHOW P-w4HOW apoOu B ACCATUYHYIO.
ANTOpUTM TMepeBoa IEJIOro 4YHciia U3 JECATUYHOM CUCTEMbI cUHCIeHus B P-
nunyto. IlepeBom KOHEYHOM JecITUYHOM npoboum B P-munyr. J[BowuHas,
BOCbMEPUYHAS U IIECTHAJAIATEpUUYHAS CHUCTEMBbI CUMCIICHUS, CBSI3b MEXIYy HUMH.
ApudmMernueckre omnepanud B TO3UIIMOHHBIX CHCTEMaxX CUHUCIEHUSA. TpoudHas
YpaBHOBEIIICHHAS! CUCTEMa CUUCIICHUS. JIBONUHO-/IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanne tekcroB. KomupoBka ASCIl. OpHobGaiiTHBIE KOJAMPOBKHU.
Crangapr UNICODE. KoaumpoBka UTF-8. Omnpenenenue uHGOPMAIIMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanne  uzoOpaxenuil. OueHka  MHPOPMALMOHHOTO  00BEMA
rpaduuecKuX JaHHBIX MIPU 33JJaHHBIX Pa3pelICHUH U TIyOMHE KOJUPOBAHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBanue. dopmathl rpaduueckux Qaitnos.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. OnieHka nHOOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YAaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHsTue BbicKa3piBaHUs. BbickaszbiBaTeabHBIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornueckue omneparuu. TaOmuibl UCTUHHOCTH. JlorMueckue BbIpaXKEHUS.
Jlormueckue ToxnecTtBa. Jl0Ka3aTelbCTBO JOTHMYECKUX TOXKJIECTB C IOMOIIBIO
TaOJIUIl UICTUHHOCTH. JIorudeckue onepanuu 1 ornepalu HajJ MHOKECTBAMH.

3aKkoHBI anreOphl JIOTMKUA. OJKBUBAJIEHTHBIE MPEoOpa3oBaHUs JOTUYECKUX
BBIpKECHUU. JIornueckue ypaBHEHHUS U CUCTEMbI YPAaBHEHUN.

Jlornueckue (QyHKMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  ¢opmbl  Joruueckux  BblpakeHuid.  CoBepIleHHbIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMalibHbIE (DOPMBI, QITOPUTMBI UX
MOCTPOEHUS TIO TAOJIUIE UICTHHHOCTH.

Jlormueckue »saeMEHTBHI B cOCTaBe Kommbiotepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IlocTpoeHrne cxem Ha JIOTMYECKUX JJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIPAXEHHUIO. 3alUCh JIOTMUECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBieHne MENbIX YHUCENT B MaMsATH KoMibloTepa. OrpaHM4eHHOCTh
JAana3oHa 4YWCeJ TpU OTrPAaHUYEHUM KOJIMYEeCTBa paspsaoB. llepenonnenue
pazpsiiHOM ceTku. be33HakoBbIe M 3HAKOBBLIE JIaHHBIC. 3HAKOBBIA OUT. JIBOMYHBIIM
JIOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCE.



[To6uToBbie Jsormyeckue omnepauuu. Jlornueckuit, apudMeTHUECKUNA U
nukinyeckuid  casuru.  lludpoBanue ¢ nomoupl0 MOOMTOBOM — Onepanuu
«uckimoyaroniee NJIN.

[IpencraBneHne BEIIECTBEHHBIX YHCENI B MaMITH KOMIIbIOTEpA. 3Haydanas
YacTh W MOPSAOK uMcia. Jlnamna3zoH 3HaueHU BENIECTBEHHBIX uucen. [Ipobiemsl
XpPAaHEHUsI BEUIECTBEHHBIX YHUCEJ, CBA3AHHBIE C OIPAHMYECHHEM KOJUYECTBA
pa3psaoB. BeinmonHeHue omnepanuil ¢ BEIIECTBEHHBIMU YHUCJIAaMU, HAKOIUICHUE
OLITUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

OnpeneneHne BO3MOXKHBIX PE3YyJIbTaTOB padOThl MPOCTEHIIHMX aITOPUTMOB
YOPaBJIEHUS HUCIOIHUTEISIMA M BBIYMCIUTEIBHBIX alropuTMOB. OmnpenesieHue
HCXOJIHBIX TAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMbI pe3ybTar.

DTanbl pelmeHus 3a7ady Ha KoMIbloTepe. MHCTpyMeHTallbHBIE CpPEACTBa:
TPaHCIATOP, OTIAAUMK, HOpoduinpoBuMK. Komnwidauus W UHTEpHpeTanus
nporpamMmm. BupryanbHble MalIuHBbI.

WUurerpupoBanHas cpena pa3paboTku. MeToabl  OTHAAKd  MPOTPAMM.
Hcnonp3oBaHue TpacCUpoBOUHbIX Tabmul. Otianounsiii BbiBoA. [lomaroBoe
BBITIOJTHEHNE NTpOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

S3eik  mporpammupoBanust (Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYMCIICHHBIE,  BEUIECTBEHHBIE, CHMBOJIBHBIC, JIOTHYECKHE. BerBieHus.
Cnoxuble ycnoBusa. Iuxnael ¢ ycnoBuem. [ukibsl 1m0 IEpEMEHHOM.
B3anMmo3aMeHSIEMOCTh  Pa3IMYHBIX  BUAOB  LMKIOB. VHBapumaHT  1nuKIia.
CocraBneHue NMKIA C MCIOJIb30BAaHUEM 3apaHEE ONPENCIIEHHOTO WHBAPUAHTA
LUKJIA.

JlokymeHntupoBanue nporpamm. Mcrons3oBanue kommeHTapueB. [loaroroska
OMMUCAHUS MPOrPaAMMBbl U UHCTPYKIIUH JIJIS1 TTOJIb30BaTENSI.

AnropuTMBl 00paOOTKH HATYpaJIbHBIX YMCEJI, 3alMMCAHHBIX B MO3WLIMOHHBIX
CUCTEMaxX CUHCIEHUs: pa30MeHue 3aluch Yucia Ha OTHAEJbHbIE LUQPHI,
HAaXOXXJEHUE CYMMBbI U Tpou3BeleHUs MHUdpP, HAXO0KICHHE MaKCUMaIbHOU
(MUHUMATBHOMN) TTUDPHI.

HaxoxxaeHue Bcex MpOCThIX YMCENl B 3aJaHHOM auanasoHe. IIpencraBinenue
yucia B BUAE HA0Opa MpOCThIX COMHOXKHUTENEH. AITOpUTM OBICTPOrO BO3BEJAEHUS B
CTEIICHb.

OO0paboTKa JaHHBIX, XpaHSAIIMXCs B (aitnax. TekcToBbIE U TBOUYHBIC (aIIbL.
daitnoBbie mepeMeHHble ((aitoBeie ykazatenu). Urtenwe w3 (aiina. 3amuck B
Gait.

Pazbuenue 3anaun Ha nmoazagaun. [loanporpammel (mpouenypsl U QyHKIIHH).
Pekypcus. PexkypcuBHbie 00BeKTHl ((pakranbl). PexkypcuBHBIE TpoLEaypbl U
dbynakuuu. Mcronp3oBanue cTeka JjIs OpraHu3allid PEKYPCUBHBIX BHI30BOB.



Hcnonb3oBaHue CTaHAApTHOM OUOMMOTEKM s3bIKa MPOrPAMMHMPOBAHUS.
[loakntouenne  OMOIMOTEK  MOJAMpPOrpaMM  CTOPOHHUX  MPOU3BOIUTEINICH.
MoaynbHbBINA PUHLMI TOCTPOEHUS IPOrPAMM.

Yucnennble MeTobl. TouHOE M NpUOIMHKEHHOE peleHus 3a1aun. YucIeHHbIe
METOJIbl PEIIeHUs] yYpaBHEHUI: MeToA mepedopa, METOJ IMOJOBUHHOTO JEICHHUS.
[TpubnuxkéHHOEe BBHIYMCIICHHE JUIMH KpPUBBIX. Bblumcienue miomaneit guryp c
MOMOIIBI0 YUCJIECHHBIX METOMO0B (METOJ MPSIMOYTOJILHUKOB, METOJ[ TpAareiuii).
[louck makcumyma (MUHHMyMa) (YHKOUM OJHOW IIEPEMEHHOHM METOAOM
ITOJIOBUHHOTO JEJIEHUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMH  SI3bIKa
IPOrpaMMHUPOBAHUS ISl 0OpaOOTKHM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TOACYET KOJMYECTBA IOSIBIICHHM CHUMBOJAa B CTPOKE,
pa30ueHne CTPOKH Ha CJI0Ba MO MPoOETbHBIM CUMBOJIAM, IIOUCK MOJICTPOKU BHYTPH
JAHHOW CTPOKH, 3aMEHa HAWJECHHOW MOJCTPOKHM Ha JPYyTryro CTpokKy. ['eHepanms
BCEX CJIOB B HEKOTOPOM aji(haBUTE, YAOBIETBOPSAIOIINX 3a/1laHHBIM OIPAaHUYEHUSM.
[TpeoOpa3oBaHue ynciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel M MOCIENOBATENBHOCTH 4YHceNl. Bpruncinenne 0000IIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAaCCHBA WJIM YMCJIOBOW MOCIEN0BATENBHOCTH (CYMMBI,
IIPOU3BEICHUS, CPEIHEr0 apU(PMETUYECKOTO, MUHUMAIBHOIO U MaKCUMaJIbHOTO
AJIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YIOBJIETBOPSIOMIUX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBka 0JHOMEpPHOTO MaccuBa. [IpocThie METONIbI COPTUPOBKHU (METO.
ny3bIpbKa, METOJA BBIOOpa, COPTHUPOBKA BcTaBKaMu). COPTUPOBKA CIUSHUEM.
beictpast coptupoBka MaccuBa (amroputm QuickSort). JIBowuHBIi MOWCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHBbIE MacCuBbl (MaTpHIlbl). AJITOPUTMBI OOpaOOTKH JIBYMEPHBIX
MAacCCHBOB: 3aIl0JIHEHUE IBYMEPHOT'O YHCIOBOIO MACCUBA MO 3aJaHHBIM IIPaBUJIaAM,
MOMCK 3JIEMEHTAa B JIBYMEPHOM MAacCUBE, BHIYMCIIEHHE MakCUMyMa (MUHUMYyMa) U
CYMMBbI 3JIEMEHTOB JBYMEpPHOIO MAacCHBa, IEPECTaHOBKAa CTPOK M CTOJOLIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBelii mpoueccop. PenaktupoBanue u ¢opmatupoBanue. I[IpoBepka
opdorpapun u rpammaruku. CpelncTBa MOWCKA M aBTO3aMEHbl B TEKCTOBOM
nporeccope.  Hcnonb3oBanne — cTwiieil.  CTpYKTypUpOBaHHBIE  TEKCTOBBIC
nokyMeHThl. CHocku, ornaBneHue. KommektuBHass paboTta ¢ JOKyMEHTaMH.
HNHCTpyMEHTBI pEeLieH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. OOJayHble CEpBUCHI.
Henoras nepenucka. Pedepar. IlpaBuna nutupoBaHuss UICTOYHUKOB U 0(popMIIEHUS
oubsmorpaduueckux ccbuiok. OdopmileHHE CHHUCKAa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TeKCcTa. TeXHUYECKHME CpelIcTBa BBOJA TEKCTA.
Criennanm3upoOBaHHbIE CPEJCTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.



AHanu3 paHHbIX. OCHOBHBIE 33/1aud aHAIM3a JAHHBIX: MPOrHO3UPOBAHUE,
Kinaccudukanus, Kiactepusanus, aHanu3 oTkiIoHeHuil. [locimemoBaTenbHOCTD
pelieHus 3ajay aHaiu3a JAaHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OYUCTKA U OIEHKA
Ka4yecTBa JIaHHBIX, BBIOOpP W/WIM MOCTPOCHHUE MOJIEIH, MPeoOpa3oBaHuEe JAHHBIX,
BU3YyallM3allksl JTaHHBIX, HHTEPOpETAlMs pe3yiabTaToB. [IporpaMMHbIE CpelcTBa U
WHTEPHET-CEPBUCHI JIsi 00paOOTKU U MpeACTaBICHUS JaHHBIX. bosbiine gaHHbIE.
MamunHoe o0yuenue. aTeniekTyanpHblil aHaIU3 TaHHbBIX.

AHanu3 JaHHBIX C MOMOIIBIO JIEKTPOHHBIX TaOmuIl. BeruncieHue cyMmsl,
cpenHero apu(pMeTu4eckoro, HauboIbIIEro (HAMMEHBIIEr0) 3HAUCHUS JUarna3oHa.
Breruncnenne koddduurenta xoppensauud ABYX psanoB AaHHbIX. [loctpoenue
CTOJIOYATHIX, JIMHEWYAThIX W KpyroBblx auarpamMm. I[loctpoenue rpadukoB
dbynkuuii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuciieHHOE pelleHre YpaBHEHWI C MOMOIIbI0 Moadopa mapameTpa.
OnTuMu3anys Kak MOMCK HAWJIYYILIEro pelIeHUsl B 3aJaHHbIX ycioBusX. LleneBas
¢yHkus, orpanuuyeHus. JlokanpHble U TJI00AJbHBI MMHUMYMBI II€JIEBOM
¢yHkun. Pemenune 3a1a4 ONTUMU3ALNN C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKHI

TeopeTnueckne NOAXOABI K OIEHKE KOJUYECTBA HMHPOpMAUKU. 3aKOH
apnutuBHOocTH HHpopManuu. dopmyna Xaprtou. MHdopmanuss U BepOSTHOCTb.
@®opwmyna lllenHoHa.

Anroputmbl cxatus JaHHbiX. Anroput™ RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CXKaTHsl JAaHHBIX C TIOTEPSIMU. Y MEHBIIICHHUE
rIyOuHBI KogupoBaHus 11BeTa. OCHOBHBIE HUen anroputmoB cxatus JPEG, MP3.

CkopocTh mepelayd JaHHbIX. 3aBUCHUMOCTb BpPEMEHU IMepeAauyd OT
MH(OPMAIMOHHOTO 00BbEMA JAHHBIX U XapAaKTEPUCTUK KaHaja cBs3H. [IpuumHbI
BO3HMKHOBEHHUS OIMMOOK TMpu mepenade JaHHBIX. Konpl, MMO3BOJISIONIHE
OoOHapy>KMBaTh W HCHPABJIATH OIMMOKH, BO3HUKAIOIIME TMPU TMepeaade JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KommnoHeHTBI cuctemMbl W uX B3aumopeuctBue. CHCTEMHBIN
ahdekt. Ynpapnenue kak nHGopMalmoHHbIi nporecc. OOpaTHasi CBA3b.

Mopnenn u MoaenupoBanue. Llenp monenupoBanus. COOTBETCTBUE MOJEIU
MOJIETIUPYEMOMY OOBEKTY WM TpoLeccy, 1eau monaenupoBanus. Gopmanuzanus
NPUKIIAJAHBIX 33]1a4.

[IpencraBnenne pe3ysbTaTOB MOJEIUPOBAHMS B BUIE, YAOOHOM ISt
BOCIIPHUATHUS YeToBeKOM. [ padudeckoe npeacTaBiIeHUE JTaHHBIX (CXeMbl, TaOIHUIIbI,
rpadukn).

I'padp1. OcHoBHBIE TIOHSATHSA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MAaTpHIl, CIUCKOB CMEXKHOCTH. Pelienue



QITOPUTMUYECKUX 3a/ad, CBS3aHHBIX C aHauu3oM TIpadoB (IOCTpOEHUE
ONTUMAJBHOIO MYTH MEXKIYy BeplIMHAMU rpada, OINpenescHUue KOoIMYecTBa
Pa3IMYHBIX MyTEH MEX1y BEpPIIMHAMU OPUEHTUPOBAHHOTO AllUKIMYECKOro rpada).

JlepeBns. bunapuoe nepeBo. JlepeBbs momcka. CrmocoObl 00xoma aepesa.
[IpencraBienne apupmMeTHUECKUX BhIpaXXEHU B BUAE AepeBa. [JUCKpeTHbIE UTPHI
JIByX UTPOKOB ¢ MoJIHOM uHpopmanmeil. [loctpoenue nepesa nepedopa BapuaHTOB,
OINMCAaHUE CTPATErMy Urpbl B TaOJWYHOU (hopme. BBIUTPBINIHBIE U IPOUTPHIIIHBIE
NO3ULMHN. BBIMTPBIIHBIE CTPATETUN.

CpeacTBa HCKYyCCTBEHHOrO HMHTe/UIeKTa. CepBUCHI MAIIMHHOIO IEpPEBOAAa U
pacnio3HaBaHus yCTHOUM peun. KorHuTuBHBIE cepBUCH. meHTH(dUKAIUS U TTOUCK
U300paKeHUH, pacno3HaBaHHE JULL. CamooOyuatomuecs CUCTEMBI.
McKycCTBEHHBI MHTEUIEKT B KOMIBIOTEPHBIX Hrpax. lcnosb3oBaHue MeETONOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B oOydaronmx cucremax. lcnosib3oBaHue METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B poboToTexHuke. MHTepHeT Bemieil. [lepcnekTuBsl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPaAaMMHPOBaHHUE

dopMmanuzanys NoHATHA anroputMa. Mammnaa TeroprHra kak yHuBepcanbHas
Mozenb Beraucnenui. Teznc Yépua—TwropuHra.

OneHka CIO0KHOCTH BblUMCIEeHH. Bpems paOoTel U 00BEM HCIOIB3yEMOM
naMATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OrneHka
ACUMIITOTHYECKOW  CII0)KHOCTH ~ QJITOPUTMOB.  AJTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. IlepebopHbie anroputmsl. IlpuMepbl pazIUYHBIX AJITOPUTMOB
peleHns OJHOM 3a/1a4d, KOTOPbIE UMEIOT PA3IUYHYIO CIOKHOCTbD.

[louck TpOCTBIX YMCEN B 3aJaHHOM JHANa30HE C TMOMOILIBIO aJrOpuTMa
«pemiero IDparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accOUMAaTHBHBIE MACCHBBI, OTOOpaxxeHus). Xd3II-TaOJIUIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Crexku. AHanM3 NPaBUIBHOCTH CKOOOYHOIO BbIpaKEHUS. BpluncieHue
apu(PMETUIECKOTO BBIPAKEHUS, 3alIMCAHHOTO B MOCT(PUKCHOM (opMme.

Ouepenu. Mcnosip3oBaHue ouepenn Jisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHHe MUHHUMAIBbHOTO OCTOBHOTO JI€peBa
B3BEUICHHOTO CBSI3HOTO HEOpPUEHTUpPOBaHHOrO Trpada. KomuuecTBo pa3nuyHbIX
nyTeid MeXIy BepIIMHAMU OPUEHTHUPOBAHHOTO alMKINYEeCcKoro rpada. AJropurM
JIeWKCTpHL.

[epesps. Peanuszanus nepesa ¢ TOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. [locTpoeHue pgepeBa IJsi 33aJaHHOTO apU(PMETUYECKOTO
BbIpaKeHUsI. PexypcuBHBIE anropuTMbl 0o0xoja aepeBa. Mcnonb3oBaHue cTeka u
ouepeu s 00xoaa iepeBa.



JlnHamMuyeckoe MpOrpaMMHUpPOBAaHUME Kak METOJ  pelIeHHs 3a1ady ¢
COXpPAHEHHEM IPOMEKYTOUHBIX PE3YJNbTATOB. 3aJayH, PEIIAEMbIE C ITOMOIIbIO
JTUHAMUYECKOTO TMPOrpaMMHUPOBAHUA: BBIYUCICHUE PEKYPCUBHBIX (YHKIIHM,
MOACYET KOJIMYECTBA BAPUAHTOB, 33/1a4l ONTUMHU3AIUU.

[Tonsitue 00 0OBEKTHO-OPUEHTHPOBAHHOM IporpamMmupoBannu. OOBEKTH U
kiaccel. CBoiicTBa M METO/bl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAIIN3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO IMMOAXOJA.
Wukancynsiys, HacJae0BaHKE, MTOTUMOPHU3M.

Cpenpl  ObicTpoii pa3paboTtku mnporpamm. I[IpoexktupoBanue wuHTEepdeiica
noib3oBatens. Mcnonb30BaHME  TOTOBBIX — YHOPABISIEMBIX  AJIEMEHTOB IS
MOCTPOEHUsI HHTEpPeiica.

O630p  s3pIkOB ~ mporpammupoBanus.  [loHarue o  mapaaurmax
pOrpaMMHUPOBAHUSL.

NupopmanuoHHbIe TEXHOJIOIUH

OTranbl  KOMIBIOTEPHO-MATEMATUUYECKOTO  MOJIETUPOBAHUA: ITOCTAHOBKA
3alayd, pa3paboTka  MOJIeNM, TECTUPOBAHUE  MOJIETH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOACIHUPOBAHUSI.

JluckpeTuzanusi MNpU MaTEeMaTHYECKOM MOJCIMPOBAHUU  HEHPEPHIBHBIX
npoiieccoB. MoaenupoBanue IB>KeHUs1. MojenupoBaHue OUOIOTUUYECKUX CUCTEM.
MaremaTuyeckre MOJEIH B HSKOHOMHKE. BBIUHCIHUTENBbHBIE SKCIEPUMEHTHI C
MOJEISIMHU.

O6paboTka pe3ynbTAaTOB SKCIEPUMEHTA. METoJi HAaMMEHBIIUX KBaJpaToB.
OleHKa YHCIIOBBIX MMApaMETPOB MOJEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctapie  moxenmu.  Meroaet Monte-Kapno.  Mmurammonnoe
MojenupoBanue. CHCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuuneie (pensuuoHHbIE) 0a3bl JaHHBIX. Tabnuia — MpencTaBICHUE
CBeJIeHHH 00 OJHOTHIIHBIX oOBekTax. Ilose, 3amucek. Kiorou Tabimiper. Padora ¢
roToBOM 0a30il JaHHBIX. 3aronHeHwe O0a3pl NaHHbIX. [loWCk, COpTHUpOBKA U
bunbTpanys AaHHBIX. 3aMpockl Ha BHIOOPKY AAHHBIX. 3ampoChl C MapamMeTpamH.
Briuncrnsiembie moJsi B 3ampocax.

MHoroTabnuuHbie 0a3bl JaHHBIX. THUTIBI CBSI3el MeX Ay TaOauiamMu. BHemHui
kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nnpuiioxkenus. [IoHsITHE O CEpBEPHON M KIIMEHTCKOM YACTAX CauTa.
TexHoNorus «KIMEHT — CepBEpP», €€ NOCTOMHCTBA M HeNOoCTaTKu. OCHOBBI SI3bIKA
HTML u xackagueix Tabmun ctunen (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienne BeO-caliToB. ¥Ycayra XocTuHTa. 3arpys3ka ¢haiioB Ha CauT.

BBon m300pakeHMit ¢ WCIHONB30BAHUEM PA3IMYHBIX ITU(MPOBBIX YCTPONCTB
(mudpoBeIX ¢oToanmapaToB ¥ MHKPOCKOIOB, BHJIEOKAMEp, CKAaHEPOB M JPYTUX



ycTpoiicTB). ['paduueckuit penakrop. Paspemenue. Kaapuposanue. Vcnpasinenue
nepcriektuBbl.  ['mcrorpamma. Koppekiuss  ypoBHEW, KOppEKUHs  IBETA.
OOecruBeurBaHUE IBETHBIX H300pakeHuit. Perymb. PabGora ¢ oGmacTsamu.
OUIbTPBI.

MHuorocnoiinele n300paxeHus. TekcroBele ciion. Macka cios. KaHambl
Coxpanenue BbleneHHOM oOnactu. IloaroroBka wiumrocTpanuii ajis BeO-cailToB.
AHHUMHPOBaHHBIE U300paKEHUSI.

Bektopnas rpaduxa. Ilpumutussl. H3meHeHHe TOpsAaKa 3JIEMEHTOB.
BreipaBHuBanue, pacnpenenenue. | 'pynmupoBka. Kpuseie. @opMarsl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHre KOHTYPOB. BeKTOpHU3aLus pacTpOBBIX H300paKEHUN.

[IpyHIMOBI TOCTPOEHUS W  PENAKTUPOBAHUS  TPEXMEPHBIX  MOJENEH.
Cerounble Moaenu. Marepuansl. MoaenupoBaHUE WCTOYHUKOB OCBELICHUS.
Kamepnl. ApnutuBHbie TexHojoruu (3D-mpunrtepsl). [lonstue o BupTyasbHOM
PEaTbHOCTH U JONOJHEHHOW PEabHOCTH.

[DIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHMA [TPOI'PAMMLBI 110
MHO®OPMATUKE (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEIO
OBLIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3ydbTaThl  OTPAKAIOT TOTOBHOCTH W CIOCOOHOCTH
oOy4Jaronmxcss PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3ULUEN
JUYHOCTH, CHUCTEMON I[EHHOCTHBIX OpPUEHTAIUM, TO3UTUBHBIX BHYTPECHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IEHHOCTSAM  POCCHICKOIO
o011ecTBa, pacIIMpEeHNe KMU3HEHHOTO OIbITa U OMbITa JIEATEIBHOCTH B IPOLIECCEe
peanu3anydyd  CpeACTBaMH  Y4eOHOTO TpeaMeTa OCHOBHBIX  HalpaBICHHUN
BOCIIUTATEIHHON JESTEIbHOCTH.

B pesynbrare u3zydeHus HHPOPMATHUKM Ha YPOBHE CpEAHETO OOIIEro
obOpa3zoBanus y oOydJaromerocs OyayT chOpMHUPOBaHBI CICAYIOIIME TUIYHOCTHBIC
pe3yabTaThI:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KeHUE
3aKOHa W MpPaBONOpSAKA,  COOJIIOJIGHME  OCHOBOIOJAraloluX  HOPM
nH(OPMAITMOHHOTO MpaBa U HHHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSITH MJCOJIOTUM DKCTPEMHU3Ma, HAIMOHAIH3MAa,
KceHohoOWH, ITUCKPUMHHAIIMKA 1O COIMAIBHBIM, PETUTHO3HBIM, PaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IATPHOTHYECKOT0 BOCIIUTAHMS



LEHHOCTHOE OTHOIIEHUE K UCTOPUUYECKOMY HACJEAMIO, TOoCTHxKeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUSAX, TOHUMaHUE 3HAUYE€HU UHPOPMATHUKHU KaK HAYKU
B 'KU3HU COBPEMEHHOTO 00IIECTBA;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAI[MI0O W MPUHUMATh OCO3HAHHBIC PEICHUS,
OpPUEHTHUPYSICh Ha MOpaIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu UHTEpHET;

4) 3cTeTUYECKOr0 BOCIIUTAHMS S

ACTETUYECKOEC OTHOIIEHWE K MHUPY, BKJIIOYas JCTETHKY HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATh pPa3jUYHbIC BHUJBI HCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3JIOPOBOTO M 0Oe3omacHOro  o0paza  KU3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3JIODOBBIO, B TOM YHCIE 3a CUET
coOto/ieHus: TpeOoBaHUN O€30MacHON IKCILUTyaTali CPeACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOW JESTEIIbHOCTH TEXHOJOTUYECKOW M COLMUAIBLHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIHHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTB;

uHTtepec kK cdepam 1podeCCUOHATIBHOW AESATEIBbHOCTH, CBS3aHHBIM C
nHOOPMATUKOH, TPOTrPaMMHUPOBAHMEM U WH(POPMAIMOHHBIMH TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTHMKEHUSX HAyKd HHPOPMATUKH W HAYYHO-TEXHUYECKOTO
mporpecca, yMeHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oynyiiei mnpodeccuun u
peanu30BbIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpa30OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

OCO3HAHHME TIOOATBHOTO XapakTepa JKOJOTHUECKHX MpoOJieM U MyTed uxX
pemieHusl, B TOM 4YHCIE C Y4E€TOM BO3MOXKHOCTEH HMH(GOPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH, JIOCTHKCHHUSM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPAKTHKH, 3a CUET TOHUMAHUS PO HHOOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TIPOIECCOB W HWH(MOPMAITMOHHBIX TEXHOJOTHH B YCIIOBHUSIX
1 poBoit TpaHcHopMAITTU MHOTHX cep KHU3HH COBPEMEHHOTO O0IIEeCTBa;



OCO3HAHWE IIEHHOCTH HAYYHOW MAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO I€ITEIbHOCTh UHANBUIYAJIBHO U B TPYMIIE.

B nponiecce 1OCTHKEHUS TMUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTrPaMMBI 110
nHpopMaTHKE Y OOYYarOMIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIA HHTEIIEKT,
Mpearoararmmii copMUPOBAHHOCTD:

CaMOpETYJIMPOBAHMS, BKJIIOUYAIOLIETO CAaMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBATHCI K
AMOITMOHAIEHBIM U3MECHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIKOYAIOMIECH CTPEMIICHUE K JOCTHMIKCHUIO LEIH U
yCIIeXy, ONTHMHU3M, MHUIHATUBHOCTb, YMEHHE JIEMCTBOBATb, MCXOMSl M3 CBOHX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIONICH CITOCOOHOCTH ITOHMMAThH dMOIIMOHAJILEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €0 MPHU OCYIIECTBIEHUM KOMMYHHUKAIIMU, CHOCOOHOCTH K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOILICHHS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTb KOHMIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATDBI

B pesynbrare wusyueHus HHGOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanuss y oOyuaromerocss OyayT cGhOpPMHUPOBAHBI METalpeIMETHbBIE
pe3yabTaThl, OTPAKEHHbIC B YHUBEPCAIBHBIX YUE€OHBIX JCHCTBUSIX, & UMEHHO —
MO3HABATENIbHbIC  YHUBEpPCAJIbHbIC y4e€OHbIC JCHCTBHUS, KOMMYHUKATHUBHbBIC
YHUBEpCaAIbHbIC y4eOHbIE NEUCTBHS, PEryJISTUBHBIC YHHBEPCAJIbHbIE Y4YeOHBIC
JEUCTBUS, COBMECTHAs J€ATEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOrHYecKue AeHCTBHUSA:

CaMOCTOSITeIbHO  (pOpPMYJIMPOBAaTh W aKTyaJu3HpOBaTh  MPoOsIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK WJIM OCHOBAHUS [JIsi CPaBHEHWS,
KJ1accupuKauu u 0000IICHHUS;

OmnpeAeysiaTh e JACSATEbHOCTH, 3aJaBaTh MHapaMeTpbl M KPUTEPUU HX
JIOCTUXKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMBI ¢ YYETOM aHaIM3a WMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B IESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIHTATOB
1IEJISIM, OIIEHUBATh PUCKH TOCJIEACTBUHN AEATEIHLHOCTH;

KOOPJAUHUPOBATH U BBIMOJHATH PAOOTY B YCIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;



pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMU YUE€OHO-UCCIEOBATEIbCKON U MPOESKTHOU JEATEIbHOCTH,
HAaBBIKAMHM  pa3pelieHus  MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOUCKY METOJIOB PEIICHUS MPAKTHUECKHUX 3a]1a4, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

OCYUIECTBJIATh Pa3IMYHbIE BUJIBI JACSITEIBHOCTA MO TMOJYYEHUIO HOBOTO
3HaHWS, €ro HMHTEpIpeTaluu, MpeoOpa3oBaHUI0 W NPHUMEHEHHUIO B Pa3IHMYHBIX
y4eOHBIX CUTyallUsX, B TOM YHCIE MPH CO3JAHUM YYEOHBIX U COIHMAJIbHBIX
IPOEKTOB;

dbopMHUpOBaTh HAYYHBIM THUI MBIIUICHUS, BJIaJIeTh HAYYHOU TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSAMU U METOJAMMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBJIAITH TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M W aKTyallM3UpPOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PpEeIIeHUs, HAXOJUTh apryMEHTBhI MJisi JO0Ka3aTelhCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHaAIIM3UpPOBaTh TOJYyYEHHBIE B XOJE€ pEIICHHs 3aJaud Pe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISITh LIEJICHANPABICHHBIM MOUCK MEPEHOca CPEICTB U CHOCOOOB
NEeNCTBUS B MPO(PECCUOHANBHYIO CPENY;

yMETh TEPEHOCHTHh 3HAHHUS B TO3HABATEIbHYIO M TMPAKTUUYECKYIO OOJIacTH
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJICH, MpejlaraTb OPUTHHAIBHBIC MOIAXOIBI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmei:

BJIAJICTh HaBbIKAMU TMOJyYEHUSI WH(OPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYLIECTBJISITH ~ TMOUCK,  AHAJIMW3, CHUCTEMAaTH3alUI0 U
UHTEPIIPETANIO HH(POPMAIINK PA3TMYHBIX BUAOB U (HOPM IPEICTABICHNUS;

CO3/aBaTh TEKCTHl B pa3iuuHbIX (opmarax ¢ ydu€ToM Ha3HAYCHUS
uHQopMaIluu W 1I€JIEBOM  ayJUTOPHH, BBIOMpAs ONTUMAIbHYIO  GOpMy
MIPE/ICTABIICHUS U BU3yaJIU3alliy;

OLICHUBATh JOCTOBEPHOCTh, JISTHTUMHOCTh HH(OpPMAINH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOpMaM;

UCTIONB30BaTh  CpeACTBA  WHGPOPMAIMOHHBIX U KOMMYHHKAI[MOHHBIX
TEXHOJIOTUI B PENICHUU KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U OpPraHU3AIMOHHBIX
3aa4 ¢ CcoONMrofieHHeM TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30IaCHOCTH,



THTUEHBI, PECYpCOCOEpEe)KEHUs, TMPABOBBIX M  ATHUYECKUX HOPM, HOPM
nH(popMaImoHHOM 6€30MaCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  PACIO3HABAaHWA W 3alUTBl  WH(POpPMAIUH,
nH(OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eCTBUS

1) oO1enmue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU;

pacrio3HaBaTh HEBepOaJbHBIE CpEICTBAa OOIIECHMS, MOHMMAaTh 3HAYCHUE
COITMAIBHBIX 3HAKOB, pACIO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYallud u
CMATYaTh KOH(IUKTHI;

BIAJCTh  PA3NMYHBIMU  CIoco0aMy  OOMIEHWS W B3aUMOJCHCTBUA,
apryMEHTUPOBAHHO BECTU IUAJIOT, YMETh CMSAT4aTh KOH(QJIMKTHBIC CUTYalIUH;

Pa3BEPHYTO M JIOTUYHO H3Jaratb CBOK) TOYKY 3PEHHUS C HCIIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasA 1esiTeJIbHOCTD:

MMOHUMAaTh W HCHOJIb30BaTh NMPEUMYILECTBA KOMAHIHOW M WHAWBHIYAJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKy W METOABl COBMECTHBIX JCHCTBUM C Y4ETOM OOIINX
MHTEPECOB U BOBMOXKHOCTEN KaXKJIOTO WICHA KOJUIEKTHUBA;

MPUHUMATh  LEJIM  COBMECTHOM  JICITEIbHOCTH, OPraHW30BBIBAaTH U
KOOPJIUHUPOBATh JACHUCTBUA IO KX JOCTHXEHHUIO: COCTAaBJISITh IUIAH JICWCTBHIA,
pacrpenesaTh poJii ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXJaThb PE3YyJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KaUYECTBO CBOETO BKJIaJa M KaXKJIOTO yIaCTHUKA KOMaH bl B OOIIIHIA
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE TMPOEKTHI, OLECHUBATh HUJECU C TO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYHIECTBIISITh TO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3JIMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOSITEJTLHO OCYIIECTBJISATh MMO3HABATENIBHYIO JEATEIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJjadu B 00pa3oBaTeIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTaBJISATh IUTAH PEIICHHWs MpoOJeMbl ¢ y4EToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuIMpsATh paMK{ Y4€OHOTO TIpeMETa Ha OCHOBE JTUYHBIX MPEANOYTCHUM;



JieJ1aTh OCO3HAaHHBIA BBIOOpP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pElICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cnoco0cTBOBaTh (OPMUPOBAHUIO W TPOSBICHHUIO IIHPOKOW OJPYAULIUU B
pa3HbBIX O00JACTSIX 3HAHWUM, MOCTOSIHHO TOBBIIATH CBOW O0Opa30BaTENbHBIN H
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsiIM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJIeTh  HAaBBIKAMHM  TO3HABATENbHOM  peduiekcuu  KaKk  OCO3HaHUs
COBEPIIAEMBIX JEWCTBUM W MBICIUTENBHBIX IIPOLIECCOB, HX PE3yNbTaTOB U
OCHOBaHUIl, UCHOJB30BaTh MPUEMBI peQUIEKCHM JI1 OLIEHKH CUTyallud, BbIOOpa
BEPHOT'O PELICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIIEHUS TI0 UX CHIKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTBhl JPYIMX IpPH AaHAIN3E pPe3yJbTaTOB
NEATEITbHOCTH.

3) npuHATHS ce0s1 M IPYTrUX:

IPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JpPYrUX IpH aHAIW3€ pPe3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMH JIPYTOTo YeJIOBEKa.

MNPEAMETHBIE PE3YJIBTATDBI

B mpouecce usydenuss kypca uHGOpMATHKK YriIyOn€éHHOro ypoBHs 6 10
Kjlacce 00yJaronuMucs Oy IyT TOCTUTHYTHI CJICTYIOITUE TIPEIMETHBIE Pe3yIbTaThI:

BIAJICHUE TPEACTABICHUAMU O poiM WHGOpPMAIIMM W CBSA3aHHBIX C HEH
MPOIICCCOB B TIPUPOJIC, TEXHHKE M OOIIECTBE, MOHATHUIMHU «UH(POpMAILHL,
«MH(POPMALIUOHHBIN MPOIECC)», KCUCTEMAY», KKOMIIOHEHTHI CUCTEMBI», «CHCTEMHBIN
ah ey, «mHDOpMaLIMOHHAS CUCTEMAaY, «CUCTEMA YIIPABIICHUS,

BIAJICHUE METOJaMH TIOMCKa WHGopManmuu B ceTh HHTepHET, ymeHue
KPUTHUYECKU OIIEHUBATh WH(POPMAIIHIO, TTOYICHHYIO U3 ceTH VIHTepHET;

YMEHUE XapaKTepU30BaTh OOJBIIUE JaHHBIE, MPUBOAUTH MPUMEPHI
UCTOYHUKOB WX TIOJyYCHHMs] W  HaAmpaBJCHUS  HWCIOJB30BAHUSA, YMEHUE
KJacCH(PUIMpOBAaTh OCHOBHBIC 3a/ladyd aHajIM3a JaHHBIX (MPOTHO3UPOBAHHE,
KJ1accuuKarus, KJIaCTepHU3aIIns, aHau3 OTKJIOHCHHU), TOHMUMAaTh
MOCJIEIOBATEILHOCTh PEIICHMSI 3a/1a4 aHAIN3a JTaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OUMCTKA ¥ OIGHKa KayecTBa JaHHBIX, BHIOOP W/WIU TIOCTPOCHUE MOJIEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, MHTEPIPETAIHS Pe3yIbTaTOB;



NOHMMAHUE OCHOBHBIX NPHUHIIMIOB YCTpOMCTBA U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHJECHIIUNA Pa3BUTHUS
KOMITbIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH PAOOTBHI C OMNEPALMOHHBIMH CHUCTEMaMH, OCHOBHBIMHU
BUJIaMH TIPOTPAMMHOT0 0OecTieueHHs AJIs pelieHusl yueOHbIX 3aja4 10 BEIOpaHHON
creuaIn3aluu;

HaJIM4KE TPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHITAIIAX OPTaHU3ANMNHA U (QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceteil, 00 OOMMX NpUHIUNAX pPa3pabOTKH U (YHKIUOHUPOBAHUS WHTEPHET-
IIPUIIOKECHUM;

NOHUMaHuE yrpo3 HMHGPOPMAIIMOHHONM  OE€30MaCHOCTH, HCIOJIb30BAHUE
METOJIOB W CPEICTB MPOTUBOJEHUCTBUS OSTUM yrpo3aM, COOJNIOACHUE Mep
0e30MacHOCTH, MPEAOTBPALIAIOIIMX HE3AKOHHOE PACIPOCTPAHEHHE MEPCOHATBHBIX
JIAHHBIX, COOIO/IeHHE TPEOOBAaHUN TEXHUKU OE30MIaCHOCTH U TUTUEHBI IIPU padboTe
C KOMIIBIOTEPAMHU U JPYTUMU KOMITIOHEHTaMU IU(PPOBOTO OKPY>KEHHUS, TOHUMAHUE
MIPaBOBBIX OCHOB HCIIOJb30BaHUS KOMIBIOTEPHBIX NpOrpamMmM, 0a3 JaHHBIX U
pabotsl B cetu IHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AIMU PA3JIMUYHBIX BHJIOB
uH(pOpMalMU, YMEHHE ONpPENeNsATh HWH(POPMAIMOHHBIA OOBEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAaHHBIX MPHU 3aJaHHBIX MMapaMeTpax AUCKPETH3AIlNH,
YMEHUE ONPEIEIATh CPEIHIOI0 CKOPOCTh MEPEIaUYM JAHHBIX, OLIEHUBATh U3MEHEHHE
BPEMEHHU TMEpeaaud MNpU H3MEHEHHH WHPOPMAIMOHHOTO 00bEMa JaHHBIX U
XapaKTEPUCTHUK KaHaJla CBA3H;

YMEHHUE MCMOJb30BaTh MPU PEUICHUH 33Ja4 CBOICTBA MO3UI[MOHHOW 3aIMCH
4uCel, aJlTOPUTMA MOCTPOEHUS 3aMKUCH YKCIIa B MO3UIMOHHOW CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAaHHMEM M IIOCTPOCHHs YHUCJA MO CTPOKE, COJEp)KAIleH 3amuch
ATOr0 4YHCJIa B TMO3MLMOHHOM CHUCTEME CYHUCIECHHMS C 3aJaHHBIM OCHOBAHHEM,
YMEHHUE BBITOJHATh apu(MeTHyecKkue ormneparud B TMO3UIMOHHBIX CHCTEMax
CUUCIICHUS;

YMEHHUE BBIOIHATh MPEOOpPa30BaHUs JIOTHUYECKUX BBIPAKEHUN, HCTIONB3YS
3aKOHBI anreOphl JIOTMKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAKECHHE B
JIM3BbIOHKTUBHOM U KOHBIOHKTHBHOM HOPMalbHBIX (hOpMax Mo 3aJlaHHOU TaOIuIe
WUCTUHHOCTH, HCCIENOBaTh OOJACTh HCTUHHOCTH BBICKA3bIBAHUS, COAEPKAIIETO
MEPEMEHHbIE, PELIATh HECIIOKHBIE JIOTHYECKHE YPABHEHUS U CUCTEMbI YPABHEHUN;

noHMMaHue O0a30BBIX QJITOPUTMOB OOpPAOOTKM YHCIOBOM W TEKCTOBOM
uH(popMauu (3anuch Yuced B MO3UIMOHHOM CHUCTEME CUUCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YKCEJ B 33JJaHHOM JIMana3oHe, 00paboTka MHOTOPA3PSIIHBIX LETbIX
YHCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK M JPYIHX), AJITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHUE OIpPEACNsITh CI0KHOCTh HM3Y4aeMbIX B Kypce O0a30BBIX aJITrOpPUTMOB
(cyMMHupoBaHHE DJIEMEHTOB MacCHBa, COPTHPOBKA MAacCHBa, TNepeOOpHbIE



aJITOPUTMBI, JBOMYHBIM MOUCK) M MPUBOAUTH MPUMEPHI HECKOJBKUX aJITOPUTMOB
pa3HOM CIIOKHOCTH JIJIsl pEIIEHUs OJTHOM 3a/1auu;

BJIAJICHUE YHHUBEPCAIBHBIM SI3IKOM MPOrPaMMHUPOBAHMUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THITAX JaHHBIX U
CTPYKTypax JIaHHBIX, YMEHHE UCIOJb30BaTh OCHOBHBIC  YIIPABISAIOLIUE
KOHCTPYKIIMM, YMEHHME OCYIIECTBJIATh aHAIW3 NPEIJI0KEHHOW MPOTrpaMMBbI:
OTPENICNATh Pe3yJbTaThl PAOOTHI MPOTPaMMBbI MPH 3aJaHHBIX MCXOJHBIX JaHHBIX,
ONpENENATh, MPU KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO TMOJIyYEHUE YKa3aHHBIX
PE3yNbTATOB, BBISABISITH JaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OIMIMOKE B paboTte
pOrpamMmbl, (HOPMYIUPOBATH MPEITI0KEHHUS 10 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3/1aBaThb CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTBHI U
JIEMOHCTPAIlMOHHBIE MaTepHabl C UCIIOIL30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCIO0JIb30BaTh 3JICKTPOHHBIC TAOIUIIbI JJIsI aHAIN3a, IPEJCTABICHUS U
00pabOTKM JaHHBIX (BKJIFOYAs BBIYMCICHHUE CYMMBbI, CPEAHEro apu(METHIECKOTO,
HauOONBIIIETO MW HAaWMMEHBIIEr0 3HAYCHUW, pEIICHHE YpaBHEHHM, BBIOOD
ONTUMAJBLHOTO  pEIIeHMs, TNoaA0O0p JIMHUM  TpeHAa, peIIeHHue  3ajaad
IPOTHO3UPOBAHUS).

B npouecce u3zydenuss kypca uMHGOpMATHKUA YriyOn€HHOro ypoBHs 6 11
Kacce o0yJaromuMucs OyTyT JOCTUTHYTHI CISAYIOIIUE IPEAMETHBIE PE3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEpPHBIC KOJbI, JIOMYCKAIOIIME OJHO3HAYHOE
JIEKOJIUPOBAaHKUE COOOIICHUN (MpePUKCHBIE KOJbl), HCIOJIL30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPBIE MO3BOJISIIOT OOHAPYXKMBATh U UCHPABIATH OLIMOKH TpHU Mepenaye
JIAHHBIX, CTPOUTH KOJ, 00ECIIEYMBAIOIIUN HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0
JUIMHY COOOINICHUS TP H3BECTHOM YacTOTE CHMBOJIOB, IOSCHATH ITPUHITUIIBI
PabOTHI MPOCTHIX AJTOPUTMOB CHKATHUS JAHHBIX;

YMEHHE peIlIaTh aJIrOPUTMUUYECKUE 3a7auM, CBSA3aHHBIE C aHAIU30M TpadoB
(3a1a4u MOCTPOCHUST ONTUMAJIBHOTO MYTH MEXIY BepIIMHaMU rpada, onpeaciaeHus
KOJIMYECTBA  PA3JIMYHBIX IMYTEHM  MEXIy BEpUIMHAMH  OPUEHTUPOBAHHOIO
alKJIMYecKoro rpada), yMEHHE UCIOIb30BaTh JEPEBbS IIPH aHAIU3E U
MIOCTPOCHUU KOJOB W JUISI TIPEACTABICHUS apu(PMETHYECKUX BBIPAKCHHUH, MPH
pelieHnyd 3ajay TIOWCKAa U COPTUPOBKH, YMEHHUE CTPOUTH JEPEBO WIPHI IO
3aIaHHOMY aJITOPUTMY, pa3padbaThiBaTh U OOOCHOBBIBATH BHIMTPHINITHYIO CTPATETHIO
WTPBI;

yMeHuEe pa3padaThiBaTh W pPEaTU30BBIBATH B BHJE MporpamMm 0a30BbIC
aJITOPUTMBI, YMEHHUE HCIIOJIb30BaTh B MpOTpaMmax JaHHBIE Pa3JIMYHBIX THUIIOB C
Y4ETOM OIPAaHUYEHHUM HA JHMAINA30H UX BO3MOYKHBIX 3HAYCHUH, NMPUMEHATH IPHU
pelleHnH 3a7a4 CTPYKTYPhl JAHHBIX (CIHUCKHU, CIIOBApH, CTEKH, OUEPEIH, IEPEBhs),
UCIIOJIB30BaTh 0a30BBbIC OMEpalid CO CTPYKTYpaMH JIaHHBIX, MPUMEHSTH
CTaHJapPTHBIC U COOCTBEHHBIC ITOIIIPOTPAMMBI JIJIs1 00paOOTKH YMCIOBBIX JAHHBIX U



CUMBOJIBHBIX CTPOK, HCIIOJb30BaTh IIPU pa3pabOTKe mporpaMMm OUOIHOTEKH
NoANpOrpaMM, 3HaTh (DYHKIMOHAJIBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEJICTB Cpe/ibl pa3pabOTKU, YMEHUE UCIOJIb30BaTh CPEACTBA OTIAAKU MPOrpaMM B
cpezie NporpaMMUPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMIIBL;

BJIaJICHUE OCHOBHBIMH CBEJECHUSIMH O 0a3ax JaHHBIX, HX CTPYKTYpE,
CpEeICTBax CO3/IaHMs W pabOThl C HHUMH, YMEHHE HCMOJb30BaTh TaOJIUYHbIE
(pensuoHHbIe) 0a3bl JaHHBIX (COCTABIJISITH 3alPOCHl B 0a3axX JAHHBIX, BHIMTOJIHATH
COPTHUPOBKY W TIOMCK 3amuceid B 0a3e JTaHHBIX, HAMOJHATH pa3paboTaHHYIO 0asy
JTAHHBIX ) U CIIPABOYHBIE CUCTEMBI;

YMEHHE HUCIO0JIb30BaTh KOMIIBIOTEPHO-MaTEMAaTUUECKHUE MOJICIIN JIJIs aHaIu3a
00BEKTOB 1 MPOIIECCOB: (POPMYITUPOBATH 11€JIb MOJICTUPOBAHHS, BHIIOJHATh aHATN3
pEe3yJabTAaTOB, TOJYYEHHBIX B XOJI€ MOJCIMPOBAHUS, OLIEHUBATH COOTBETCTBHE
MOJIEIN MOJICIIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTaBISITh PE3YJIbTaThl
MOJICIMPOBAHUS B HATJISITHOM BUJIE;

YyMEHUE OpraHU30BBIBATH JIMYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJICTB IU(MPOBBIX TEXHOJOTHH, TMOHUMAHUE
BO3MOXXHOCTEHl HM(PPOBBIX CEPBUCOB T'OCYJIAPCTBEHHBIX YCIAYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAHUE OCHOBHBIX MPUHIIMIIOB PAa0OTHI, BO3MOKHOCTEH UM OTPAHUUYCHUS
MPUMEHEHUSI TEXHOJOTUH HCKYCCTBEHHOTO HMHTEIUIEKTa B Pa3IUYHBIX 00JacCTsIX,
HaJMyue TPEACTaBICHUM O Kpyre pellaeMbiX 3aJad MAIIMHHOTO OOy4YeHUs
(pacno3HnaBaHusl, KJiIacCU(UKAIUM U MPOTHO3UPOBAHMS) HAIMYKME MPEACTABICHUN
00  HUCMOJB30BAaHMU  HUH(POPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccruoHanbHbIX chepax.
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HHPOBEPAEMBIE HA EI'D 10 UTHO®OPMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Koxa
nposepse
MOTo
TpeOOBaH
us

1.

11

1.2

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

3namo (nonumams)

[loHnMaHWe OCHOBHBIX MPUHIUIIOB  YCTPOHCTBA W  (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TEHICHIUIH Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHH; BIaJeHUE HaBBIKAMU DPAa0OTHI C OINEPALMOHHBIMH
CHCTEeMaMH W OCHOBHBIMHM BHUJAaMH HPOTPaMMHOTO OOECIeUeHHs IS PELICHUs
y4eOHBIX 3a71a4 10 BHIOPAHHOH CIIeUaIN3aluN

Hammume  mpencraBmeHwit o 0a30BBIX — MPHHLOMIAX ~ OpPraHU3alldM |
(YHKLIIMOHMPOBAHUS KOMITBIOTEPHBIX ceTel

1.3

14

[lonumManue  OCHOBHBIX  IPUHIMIIOB  JMCKPETH3AIMM  PA3MYHBIX  BHJOB
uHpOpMaIU

[Tonnmanue 6a30BBIX AITOPUTMOB 00PAOOTKH YUCIOBOW M TEKCTOBOW MH(OpManuu
(3ammch 4mcen B TMO3MIMOHHOM CHUCTEME CYHCICHHSA, JCITUMOCTH IIETBIX YHCEI
HAaXOX/IEHHMEe BCEX MPOCTBIX YHCENl B 3aJaHHOM JMana3oHe; oOpaboTka
MHOTOPa3pATHBIX LEBIX YACEIT; aHAIN3 CUMBOJIBHBIX CTPOK M JIPYTHUX ), AITOPUTMOB
MIOMCKA U COPTUPOBKH

1.5

1.6

3HaHue (QYHKIMOHAIBHBIC BO3MOYKHOCTH HWHCTPYMEHTAIBHBIX CPEACTB CPE.Ib
pa3paboTku

BnageHue OCHOBHBIMM CBEJEHUSIMU O 0a3ax HaHHBIX, UX CTPYKType, CpeicTBax
CO3/1aHus U PabOThI C HUMH

1.7

Ilonnmanue BO3MOXHOCTE M OrPAHUYEHUN TEXHOJIOTUH HCKYCCTBEHHOIO
MHTEJJIEKTAa B Pa3IMYHbIX 001acTIX; HAJM4YME NPECTaBICHUN 00 MCIONb30BaHUU
MH(GOPMAIMOHHBIX TEXHOJIOTUH B pa3IMUHBIX MPO(decCHOHANBHBIX chepax

1.8

Bragenue — TeopeTMyeckMM  ammaparoM, — IO3BOJIOIIMM  OCYLIECTBIATH
NIPEACTABICHUE 3aJaHHOTO HATypaJbHOIO 4YHMCJIA B PA3NIMYHBIX CHCTEMax
CUMCIIEHUS; BBINOJIHATH MPeoOpa3oBaHUS JIOTMYECKUX BBIPAKEHUH, MCHOIb3YS
3aKOHBI aJreOphl JOTUKHU; ONPEENATh KpaTYallluil MyTh BO B3BELIEHHOM rpade u
KOJINYECTBO MyTel MEXKAY BEpLUIMHAMU OPUEHTUPOBAHHOTO allMKIMYECKOro rpaga

2.1

2.2

2.3

Ymemo

VYMenne uCHoab30BaTh KOMIIBIOTEPHO-MATCMATHUYCCKUC MOJACIN [JIA aHaJIn3a
00BEKTOB U MpOLECCCOB: (I)OpMy.]'II/IpOBaTL [eJib MOACIINPOBAHUA, BBIIIOJIHATL aHAJIU3
PE3YIbTATOB, IOJYYCHHBIX B XOAC MOICIUPOBAHHA, OLCHHUBATHL aJICKBATHOCTH
MOJCIIN MOIACINPYCMOMY O6’L€KTy HJIN TpouecCy, MNpCACTaBIIATE PE3YyIIbTAThI
MOACIIMPOBAHUS B HAITIAJAHOM BUJIC

Ymenue KJIacCCU(UIIPOBATH OCHOBHBIC 3a/1auun aHaM3a JTAHHBIX
(mporHo3upoBaHue, KiIacCUPUKALUSA, KIacTepu3als, aHalu3 OTKIOHEHHH);
MMOHUMATh MOCJIEA0BATEILHOCTD PEIICHUS 3a/1a4 aHAJIW3a JaHHBIX: COOp TEPBUYHBIX
JTAHHBIX, OYUCTKA U OI[CHKA KaueCTBa JaHHBIX, BEIOOP U (WUJIM) TIOCTPOSHUE MOJIEIH,
npeoOpa3oBaHKe TaHHBIX, BU3YyAIU3AIMs JAHHBIX, HHTEPIPETALHSI PE3yIbTaTOB

YMmenue omnpeneniat HHPOPMAIMOHHBIM OO0BEM TEKCTOBBIX, TpadUUYEecKUX H
3BYKOBBIX JI@HHBIX IIpH 3aJaHHBIX @ApaMeTpax JUCKPETHU3allUU. YMEHHE
OTpEENATh CPEJHIOI CKOPOCTh Tepefauyd JaHHBIX, OILIEHUBAThb W3MEHEHUE
BpEMEHHU Tepefayd IpH M3MEHEHHH MH(OPMAIMOHHOTO 00bEMa MJAHHBIX H



XapaKTepUCTHUK KaHaja CBSI3U

2.4

YMeHue CTpOHUTHh KOJ, OOCCIICUMBAIONIUN HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0
JUITMHY COOOIIEHHUSI PU U3BECTHON YacTOTE CUMBOJIOB

2.5

VYMeHune ucIoinbL30BaTh IIpu pCIICHHUU 3aJa4 CBOMCTBa HOSHHHOHHOﬁ 3aIllMCHu 4YUCCII,
AJITOPUTMbI IIOCTPOCHHUA 3allMCU YHCJIa B MMO3UIIMOHHOM CHCTEME CUHCJICHHS C
3aaHHBIM OCHOBAaHHUEM U IMOCTPOCHUSA YHUCIIa 110 CTPOKE, coz[epn(ameﬁ 3aIIMCh 3TOro
Yucjia B IIO3UIIMOHHOM CHCTEME CUMCICHHUS C 3aJaHHBIM OCHOBAaHUCM; YMCHHC
BBIIIOJIHATD apI/I(bMCTI/I‘IeCKI/Ie oncpanru B IO3HUIUOHHBIX CUCTEMAaX CYHUCICHUA

2.6

2.7

VYMeHUe CTPOHTH JIOTUYECKOE BBIPAKECHUE B JU3BIOHKTUBHOW M KOHBIOHKTUBHOM
HOpMAJIbHBIX (hopMax IO 3aJaHHOM TaOJMIle MCTUHHOCTH, HCCIEN0BaTh OOJIACTh
UCTUHHOCTH BBICKA3bIBAHUS, COJEPIKAILIETO IEPEMEHHBIC; pEIIaTh HECIO0KHBIC
JIOTHYECKUE YPaBHEHUS

YMeHue pemarh alrOPpUTMUYECKHE 3a/1a4H, CBSI3aHHBIE C aHATM30M TpadoB (3a1auu
MOCTPOCHHSI ONTUMAIBHOTO TYTH MEXAY BepIIMHAMU Tpada, omnpeaeeHus
KOJMYECTBA  Pa3IMYHBIX IMyTeH  MEXAYy BEpIIMHAMU  OPUEHTHUPOBAHHOTO
AIUKIINYECKOTO rpada)

2.8

2.9

2.10

YMeHHE HCIONb30BaTh JACPEBbs IIPU aHAIU3€ U IIOCTPOCHUU KOAOB U JUIA
IIpeCTaBICHUs] apu(PMETUUYECKUX BBIPAKEHUN, IPHU pEIHIeHUH 3a/Jad IOUCKa U
COPTUPOBKHM; YMEHUE CTPOUTb JEPEBO MWIPbl IO 3aJaHHOMY aJITOPUTMY;
pa3pabarbIBaTh 1 0OOCHOBHIBATh BBIMTPHIIIHYIO CTPATETUIO UTPHI

YMeHue AHAJIM3UPOBATh AJITrOpPpUTMbI C HCIIOJIB30BAHHECM Ta6J'II/II_[ TPaCCUPOBKHU,
OIPCACIIATh 0e3 UCHOoJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAThI BBIIIOJIHCHUSA HCCIIOKHBIX
nporpamMm, BKIIOYAOMUX NHKIIbI, BETBJICHHA W IIOAIIPOIrpaMMBbl, IIpHU 3dJlaHHbIX
HNCXOOHBIX JaHHBIX

YMeHue omnpenensaTh CIOKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX aJlfOPUTMOB
(cymMMHMpOBaHME 3JEMEHTOB MacCHBa, COPTHpPOBKa MaccHBa, IepeOOpHbIe
QITOPUTMBI, TBOMYHBIN MOMCK) U NPHUBOJIUTH MPUMEPHI HECKOJIBKUX aJrOPUTMOB
Pa3HOM CIOKHOCTH JUIsl PELIEHUS OJTHOM 3a1auu
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2.12

Brnanenne yHHBEpCAIBHBIM SI3BIKOM IPOTPAMMHPOBAHHUSI BBICOKOTO  YPOBHS
(ITackanb, Python, Java, C++, C#), npeacraBiaeHussMuA 0 0a30BbIX THIIAX JAHHBIX U
CTPYKTypax JaHHBIX; YMEHHE  HUCIOJb30BaTh  OCHOBHBIE  YIPaBJISIOIIHE
KOHCTPYKIIMW; YMEHHE OCYIIECTBISATh AaHAIU3 MPEIIOKEHHON TPOTPaMMBI:
OTIPEAETSATh PE3YAbTaThl PaObOTHI MPOTPaAMMBbI MPH 33JaHHBIX UCXOIHBIX JIaHHBIX;
OTIPECIATh, TP KAKUX HCXOMHBIX JAHHBIX BO3MOXKHO ITOJIYYCHHE YKA3aHHBIX
pE3yNbTATOB; BBISBIATH JaHHBIE, KOTOPHIE MOTYT MpPHUBECTH K OImMOKe B padoTe
MIPOrPaMMBI; GOPMYITUPOBATE IPEUIOKEHHS 110 YIYUIICHHIO IIPOTPAMMHOT0O KOIa

YMeHue peann3oBbIBaTh Ha BHIOPAHHOM JUISl U3YYEHHUS SI3bIKE MPOrPaMMHUPOBAHUS
Boicokoro ypoBHs (Ilackamb, Python, Java, C++, C#) TumoBble aarOPHUTMBI
00pabOTKH 4YHCeNl, YUCIOBBIX IOCIIEI0BAaTEIbHOCTEH U MAacCHUBOB: IPEJCTaBICHUE
yuciaa B BHUJAE Habopa MPOCTBIX COMHOXHUTENEH; HaXOKIEHHE MaKCHUMalbHOM
(MMHMMaNBHOW) HU(PBI HATYpPAIBHOIO YHUCIIA, 3aIIUCAHHOTO B CUCTEME CUMCIICHHUS C
OCHOBaHHEM, He mpeBblmaromuM 10; BblUKCIeHHE OOOOMIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MaccHBa WJIM YHCIOBOW IMOCIEIOBATEIBHOCTU (CYMMBI, POU3BEACHUS
cpeaHero apuMeTHYecKoro, MHUHHMAJIbHOIO M MAaKCHUMAJIbHOTO 3JEMEHTOB,
KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUINX 33aJaHHOMY YCJIOBHIO); COPTHUPOBKY
AJIEMEHTOB MAacCHBa; YMEHHE HCIIOJIb30BaTh B MpOrpaMMax JaHHBIE pPa3IHMYHBIX
TUIOB C Y4€TOM OIpaHMYEHHMH Ha JMANa3oH MX BO3MOXKHBIX 3HAUEHUI, MPUMEHSIThH
IIpU pPELIEHUM 3ajad CTPYKTYpbl JaHHBIX (CIHMCKH, CJIOBapH, CTEKH, OYEpEiH,
JIepeBbsl); MPUMEHATh CTaH/IAPTHBIE M COOCTBEHHBIE MOAMIPOTrPAMMBI AJI1 00pabOTKH
YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; MCIIOJIb30BaTh MPH pa3paboTKe MporpamMmm
O61OIMOTEKH MOANPOTrpaMM; YMEHHUE UCIOJIb30BaTh CPEJICTBA OTIAAKU IPOrpaMM B
Cpelle MpOorpaMMHUpPOBaHUs



2.13

2.14

VYMeHue HCHoIb30BaTh 3JIEKTPOHHBIC TAOMHMIBI JUIS aHAIN3a, TPEICTABICHUS MU
00paboTKM NaHHBIX (BKJIIOYAs BHIOOP ONTHUMAJIBHOTO pEIIEHHs, MOA00p JIUHHUH
TPEH/a, pEelIeHHe 33/a4 IPOTHO3UPOBAHUS); YMEHHE HCIIONB30BaTh TaOIWYHBIC
(pensimoHHbIe) 0a3bl TAaHHBIX U CIIPABOYHBIE CUCTEMBI

VMeHHe ~ OpraHM30BBIBaTh  JIMYHOC  MH()OPMAIIMOHHOE  HPOCTPAHCTBO  C
HCIIOJIb30BAHHUCM  PA3JIMYHBIX CPCACTB L[I/I(l)pOBBIX TeXHOJ’IOI‘Hﬁ; IIOHUMAaHUEC
BO3MOYKHOCTEH LU(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYyr, HUPPOBBIX
00pa3oBaTeIbHBIX CEPBHUCOB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O THO®OPMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

11

1.2

[udposasi rpaMOTHOCTD

OCHOBHBIE TCH/ICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TeXHOJIOTUH. [lapannenpabie
BbIYHUCIICHHs. MHOTOIPOIIECCOPHBIE CUCTEMBI. PactipeieiéHHbIC BBIYHCIUTEIbHBIC
CUCTEMBI M 00pabOoTKa OOJIBITNX JaHHBIX

[TpyHIMITEI TOCTPOSHUS W anmapaTHbIC KOMIIOHCHTHI KOMITBIOTEPHBIX cereil. CeTeBbie
nporokoibl. Cetb UuTepHer. Anpecanus B cetu Muteprer. I[Ipotokomsl creka TCP/IP.
Cuctema nomeHHbix uUMEH. Paznenenue IP-cetm Ha moaceTd ¢ MOMOIIBIO MacoK
nojceren

1.3

@aiinoas cucrema. Ilouck B (aitoBoii cucteme. [IpuHIMIBI pa3MenieHUs U
UMEHOBaHMs (ailioB B moinroBpeMeHHOW mamsaTu. LIIaGmoHbI Anst ommMcaHUs TPyl
daiinoB

14

1.5

1.6

2.1

2.2

CkopocTh mepefayu JAaHHbIX. 3aBUCUMOCTb BPEMEHH Mepefayd 0T MH()OPMAIMOHHOTO
00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

[Mudposanne ganupix. CummeTpuyHble 1 HecuMMeTpuuHble mudpsl. [Hudper mpocToit
3amensbl. [Ludp Lesaps. udp Buwkenepa. Anropurm mudposanus RSA

Konapl, mo3Bosisitorniie OOHapy>KUBaTh W HUCIPABIATh OIMIMOKH, BO3HUKAIOUIUE TPHU
nepenave AaHHbIX. Paccrosinue Xommunra. Koauposanue ¢ moBropenuemM 6utoB. Komabl
X3MMHUHTA

TeopeTnueckre 0CHOBbI HHPOPMATHKU

JIBonuHOe KOoaHMpoBaHWE. PaBHOMEpHBIE W HEpaBHOMEPHBIE KOAbL. JleKoaupoBaHUE
COOOIlleHNH, 3amUCaHHBIX C TOMOIIBI0 HEPAaBHOMEPHBIX KOMOB. YcinoBue DaHo.
ITocTpoeHne 0AHO3HAYHO JEKOAUPYEMBIX KOJIOB € ITIOMOIIBIO AepeBa

Teopernueckre MOAXOAbl K OLIEHKE KoynyecTBa MH(popMauuu. EnuHuLbl M3MepeHus
KosimdecTBa MHMopMaiu. AnpaBUTHBIN MOAX0J K OLIEHKE KOJUYeCTBa HWH(OpPMAIHH.
3akoH agauTUBHOCTH MH(popmanuu. Popmyna Xapriu. MHdopmanys u BepOSTHOCTD.
®opmyna [llenHona

2.3

Cuctembl cuucienus. Pa3BEpHyTas 3amuch IENBIX U JIPOOHBIX YMCEN B MO3UIIMOHHOMN
cucteme cuucieHus. CBoiicTBa MO3WIMOHHON 3allMCH YHCTA: KOJIMYECTBO LUDp B
3alucCy, MNpU3HaK JACIMMOCTH YHCJIa Ha OCHOBAHHME CHCTEMbI CUHCICHUA. AJ'IFOpI/ITM
nepeBojia IeNIoro Yucia W3 P-HYHOM CHCTEMBI CUMCICHHS B ACCATUYHYIO. AITOPUTM
nepeBoia KOHEYHOM P-u4HOM ApoOu B NECATHYHYIO. AJITOPUTM TIEPEBO/Ia IIEJIOTO Yncia
U3 JIECATUYHOM cUCTeMbI cuncienus B P-uunyto. [lepeBo KoHEUHO AecATUIHON qpoou
B P-I/I'-IHy}O. HBOI/I‘—IH&SI, BOCBMCpHUYHAA W MICCTHaAUATCPUYIHAadA CHUCTEMBI CUHCJICHUA,
CBsI3b MEXKIY HUMU. ApudMeTHYeCcKUe Onepaluy B MO3UITUOHHBIX CUCTEMaX CUUCIICHUS

2.4

2.5

TpouuHast ypaBHOBELIEHHass CHCTEMa CUMCIEHHUS. JIBOMYHO-AECATHYHAS CHUCTeMa
CUHCIICHUS

Komuposanue tekcroB. Komupoka ASCIl. OnpnoGaiitHbie koawpoBku. CraHmapT
UNICODE. KoaupoBka UTF-8. Onpenenenne MHPOPMALMOHHOTO 00BEMA TEKCTOBBIX



COOOIIIEHU I

2.6

Koaupopanue n3obpaxenunii. Ouenka HHPOPMAIMOHHOTO 00bEMa rpadMuecKuX JaHHBIX
OpU 3aJaHHBIX pa3pelieHuH M TIyOuHe KOIWpoBaHUS IBeTa. llBeToBBIe MOmenw.
KomupoBanue 3Byka. OneHka HWH(GOPMAIMOHHOTO OO0OBEMA 3BYKOBBIX JaHHBIX NpHU
3aJaHHBIX YaCTOTE AUCKPETH3AINHU U PA3PSTHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. [loHsTHe BhICKa3biBaHUs. BbickasbiBaTenbHble (HOPMBI (TIPEIUKATHI).
KBanTOpHI CyiiecTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue omeparuu. Tabmuibl ucTuHHOCTH. Jlornueckue BhIpaxkeHus. Jlormdyeckue
TOXJECTBA. JIornyeckue onepanuu U Orepauny HaJ MHOKECTBAMMU.

3aKoHBI aNreOphl JIOTHKUA. DKBUBAJICHTHBIC MPEOOPA30BaHMS JIOTHUYECKUX BBIPAKEHUH.
Jlornueckue ypaBHEHUS U CUCTEMbI YPAaBHEHUH.

Jlornueckue GyHKIMH. 3aBUCHMOCTDH KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX (PYHKIIUNA OT
KOJINYECTBA apr'yMEHTOB.

Kanonnueckue GopMbI JIOTHYECKUX BBIPAXKEHUN

2.8

2.9

2.10

COBepH_IGHHBIC JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIBHBIC (bOpMBI, AJIrOPUTMBI UX
IMOCTPOCHUS 110 Ta6HI/IL[€ NCTUHHOCTHU

Jlormueckue 3neMeHThl B cocTaBe KoMiblotepa. Tpurrep. Cymmarop. MHoropaspsiiHblit
cymmarop. [loctpoeHue cxem Ha JIOTMYECKUX DJIEMEHTAX 10 3aJaHHOMY JIOTHYECKOMY
BBIPAXEHHIO. 3aIIUCh JIOTUYECKOT0 BBIPAXKEHHUS 10 JIOTHYECKON CXeMe

Mogenu u wMopenupoBanue. lLlenmn wMomenupoBaHusi. AJIEKBaTHOCTh — MOJEIHU
MOJICIIUPYeMOMY O0BEKTY MK Tiporieccy. dopManu3aius MPUKIAIHbIX 3a/1a4.
[IpencraBieHne pe3ylbTaTOB MOJICIUPOBAHMS B BHUAC, YIOOHOM IS BOCHPHSTHS
yesoBekoM. [ paduyeckoe npecTaBieHue JaHHbIX (CXEMbI, TaOIHUIIbI, TpaQuK).

2.11

[IpencraBnenue LEIbIX YUCEN B MaMsITH KomIbioTepa. OrpaHHMYEHHOCTH AMana3oHa
yycea MpPU OTPaHUYCHHM KOJIMuecTBa paspsiioB. IlepenonHeHne pa3psaHON CETKH.
be33nakoBbie W 3HAKOBBIC JaHHBIE. 3HAKOBBIM OWT. [|BOMYHBIN TOMOTHUTEILHBIA KO
OTPUIATEIbHBIX YUCE.

[ToGuToBbIe normueckue omepanuu. Jlormyeckuid, apuMeTHUECKUi W IUKIMYSCKHUNA
casury. [Iudposanue ¢ momorpo MOOKUTOBO orneparun «uckIovaromee NI

2.12

2.13

2.14

2.15

2.16

3.1

[IpencraBneHne BELIECTBEHHBIX YWCEN B IAMATH KOMIBIOTEpA. 3Hayamias 4acTb U
nopsaoK uucia. /lnana3oH 3HaueHUN BeELIECTBEHHBIX uucen. I[IpoGiembl XpaHEHHs
BELIECTBEHHBIX YNCEIl, CBSA3aHHBIE C OTPAHMUYEHUEM KOJIIMUYECTBA Pa3psA0B. BeinmonHeHue
orepanuil ¢ BeleCTBEHHbIMU YHCIIaMH, HAKOIIJICHHE OIIMOOK MpY BBIUHCIEHUSIX

I'padpl. OcHoBHble noHATHA. Bunbl rpados. Onucanue rpagoB ¢ MOMOIIbIO MaTPUI]
CMEKHOCTH, BECOBBIX MaTPHILI, CIIMCKOB CMEXHOCTHU. PenieHne alropuTMUYECKUX 3a/1a4,
CBSI3aHHBIX C aHAJINW30M rpadoB (IOCTPOEHHE ONTHMAIBHOIO IMYTH MEXIY BEpIIMHAMU
rpada, ompeneneHHe  KOJMYECTBA  pa3IMYHBIX MyTed  MEXIy  BepIIMHAMH
OPUEHTHPOBAHHOTO AIMKINYECKOTO rpada)

HepeBwpsi. bunapnoe nepeBo. [lepeBpsi momcka. CmocoObl o00xoma Jepesa.
[IpencraBnenue apupMeTHUYECKUX BBIpaXEHHUI B BuAe AepeBa. Mcmonb3oBanue rpados
U JICPEBLEB TP ONTUCAHUH OOBEKTOB U MPOIIECCOB OKPYKAFOIIECTO MUPa

JluckpeTHble WTpHl JBYX WUIPOKOB ¢ TmonHOW wuH(opmanmeit. [loctpoenne nepena
nepedopa BapuaHTOB, OMMCAHUE CTPATETHH UTPHI B TAOIUYHON GopMme. BBIUTpHIIIHBIE U
MIPOUTPHIIIHBIE TIO3UITUHU. BBIMTPHINIHBIE CTpAaTeTUN

CpencTtBa HCKYCCTBEHHOTO WHTEIUIEKTa. VneHTHudUKAIUsS W TMOUCK H300paKeHUH,
pacnio3HaBaHue Jni. VICTOIB30BaHME METOMOB HMCKYCCTBEHHOTO HWHTEIUICKTA B
oOydaromux cucreMax. lcmonp30BaHWE METOJOB HCKYCCTBEHHOTO WHTEIIEKTa B
pobororexHuke. UnTepHer Bemiei. Heliponusie cetn

ANTOPUTMBI U IPOTPAMMHUPOBAHHE

dopmanusanus NOHATHS anroputMa. MammHa TerOprHTra Kak yHMBEpCAJIbHAs MOJEIb
BBIYKCIICHUN



3.2

OreHKa CJI0KHOCTH BBIYUCIICHUH. BpeMs paGoTel 1 00bEM MCIIONIB3yeMOW MaMsITH, UX
3aBUCHUMOCTh OT pa3MCpa HCXOJHBIX HAHHBIX. OI_IGHKa ACHUMIITOTHYECKOM CJIOKHOCTH
JITOPUTMOB. AJITOPUTMBI TIOJIMHOMHUAIILHON CIIOKHOCTH. [lepebopHbIE alrOpUTMBI.
IIpumepsl pasinuYHBIX QAJITOPUTMOB DPEIICHHWS OJHOM 3aJaud, KOTOPBIE MMEIOT
Pa3INYHYIO CIOKHOCTD

3.3

3.4

Onpenenenne BO3MOXKHBIX PE3yJIbTaTOB padOThI MPOCTEUIINX AITOPUTMOB YIIPABIICHUS
VCIIOJIHUTEIIIMA U BBIYMCIUTENBHBIX alropuTMoB. OmnpenencHue UCXOIHBIX JaHHBIX,
IPU KOTOPBIX AJITOPUTM MOXKET JIaTh TpeOyeMblil pe3yabTar

AnropuT™Mbl 00pabOTKH HATypalbHBIX YUCEN, 3allMCAHHBIX B MO3MIIMOHHBIX CHCTEMax
CUMCIICHUS: pa30MeHHe 3aluCH YKclia Ha OTAENbHBIE HU(PBI, HAXO0XKIEHUE CYMMbI U
npou3BeAeHus Upp, HAX0XKICHHE MAaKCUMAJIbHON (MUHUMAIBHON) U PHI.
[IpencraBnenue uucna B BUje HaOOpa MPOCTBIX COMHOXKUTENEH. AJNTOPUTM OBICTPOrO
BO3BEJCHUS B CTeNeHb. [[oMCK MPOCTHIX uYMCENl B 3aJaHHOM JUANa30HE C I[OMOIIBIO
aIropuTMa «periero DpaTtocheHar

3.5

MHuoropa3psiHbIe IeNble YUCIa, 3a]]a41 JUIMHHON apudMeTHKU

3.6

S3pik  mporpammupoBanus (ITackams, Python, Java, C++, C#). Tumsl AaHHBIX:
[[EJIOYHCIICHHBIC, BEIICCTBEHHBIC, CHMBOJBbHBIC, Jorudeckue. BerBienus. CrokHbIC
ycnoBus. Llukiibel ¢ ycnoBueM. L{UKIIbI 0 HEpeMEHHON.

OO6paboTka naHHBIX, XpaHsmuxcs B (aimax. TexkcToBble W IBOWYHBIC (DAMITBI.
QaitnoBsie epeMeHHble ((aiinoBble ykazaTenu). Utenue u3 aiina. 3anuce B Qaii.
Pazbuenue 3anaun Ha moa3anaun. [lognporpaMmer (IporieAypsl U PYHKIIHH).
Hcnonp3oBaHue CTaHIAPTHON OUOIMOTEKH S3bIKAa IPOrPAaMMUPOBAHUS

3.7

3.8

3.9

3.10

3.11

Pexypcusi. PexkypcuBHble mpouenypsl u ¢yHkiuu. lcnonb3oBaHue creka s
OpraHU3aIMi PEKYPCUBHBIX BHI30BOB

Yucnennsle Metosbl. TouHOoe U nMpUOIMKEHHOE pelieHus 3a1aun. YncaeHHoe peleHue
YpaBHEHHIA ¢ TOMOIIBIO T000pa mapamerpa. UnciaeHHbIe METObI PEIICHUs YPaBHEHHN:
MeToA rnepebopa, MeTOJ MOJOBUHHOIrO jAeneHus. IIpuOnmkE€HHOE BBIUMCIIEHUE JUIMH
KpUBBIX. Bprumcnenne miomaneii Guryp ¢ MOMOIIBI0 YHCICHHBIX METONOB (METO.
OpSMOYTOJIbHUKOB, MeToA Tpaneuuii). [louck makcumyma (MUHUMYMa) QYHKLIUU OJHOU
NEPEMEHHOI METO0M NOJIOBUHHOTO JIEJICHUS

OOpaboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBbIe (YHKIMM $3bIKa IPOrpaMMHUpPOBaHUS
IUIsE 00paOOTKU CUMBOJIBHBIX CTPOK. AITOPUTMBI OOpPaOOTKH CHMBOJBHBIX CTPOK:
MOJCUET KOJMMYECTBA IOSBJICHUI CHMBOJIa B CTPOKe, pa3OWeHHe CTPOKM Ha CJOBa IO
MPOOENbHBIM CUMBOJIaM, MIOMCK TOJICTPOKK BHYTPH JaHHOW CTPOKH, 3aMeHa HaleHHOU
MOJICTPOKH Ha JIPYryl0 CTpOKy. ['eHepamus BCeX CIIOB B HEKOTOpPOM aidaBuTe,
YIOBJIETBOPSIONINX 3aJaHHBIM orpaHuueHusM. [IpeoOpa3oBaHue unciaa B CUMBOJBHYIO
CTPOKY U 00paTHO

MaccuBbsl U NOCIEA0BATENbHOCTH uucel. BbruncieHne 0OO0OIMIEHHBIX XapaKTEPUCTHUK
3JIEMEHTOB MacCHBa WJIM YHMCJIOBOHM IOCIEI0BATENbHOCTH (CYyMMBI, IMPOU3BEICHHUS,
CpeIHero apupMeTuyecKoro, MUHUMaJIbHOTO M MaKCUMAJIBHOTO JIEMEHTOB, KOJIMYECTBA
3JIEMEHTOB, YAOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHIO). JIMHEHHBIM MOMCK 3aaHHOTO
3Hau€HUs B MaccuBe. AJTOPUTMBI PabOTHI C 3JIEMEHTaMHU MAacCHBa C OJHOKPATHBIM
npocMoTpoM MaccuBa. CopTupoBKa OAHOMEpHOro MaccuBa. IIpocTeie MeTOBI
COPTUPOBKH (METOJ My3bIpbKa, METOJ]l BbIOOpa, copTUpOBKa BcTaBKamu). COpTHpOBKa
ciusiHueM. beicTpasi coptupoBka maccuBa (anroputm QuickSort). JIBomuHbIi TOUCK B
OTCOPTHPOBAHHOM MAacCCHBE

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJNTOPUTMBI OOpaOOTKM JABYMEPHBIX MAacCHBOB:
3ar0JIHEHHUE IBYMEPHOTO YHMCIOBOIO MAcCHUBa 10 3a/laHHBIM IIPaBUJIaM, IIOUCK JIEMEHTA
B JBYMEPHOM MAacCUBE, BBIUMCIIEHHE MakcMMyMmMa (MHHHMyMa) U CYMMBbI 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, EPECTAHOBKA CTPOK U CTOJIOIOB IBYMEPHOTO MAacCHBA

3.12

CrnoBapu (accoluaTUBHbIE MacCHBBI, OTOOpaxkeHus). Xom-tabmuuel. [locTpoenue
aJ1(haBUTHO-4AaCTOTHOTO CJIOBAps JJIsl 3a/IaHHOTO TEKCTa
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Creku. Ananus MPaBWJILHOCTH CKOOOYHOTO BBIPAXKEHUS. Brruncienue
apru(METHUECKOTO BBIPAXKEHUS, 3alIMCAaHHOTO B MOCT(PUKCHOM (opme.
Ouepenu. Micnonb3oBaHue ouepeu A BpEMEHHOTI'O XpaHEHUS TaHHbIX

3.14

3.15

Anroputmsl Ha rpadax. [loctpoeHrne MUHMMAaIbHOTO OCTOBHOTO JIEpEBa B3BEUICHHOTO
CBA3HOIO HeopueHTHpoBaHHOro Tpada. KonamuecTBo pa3iauuHbIX MyTeH MEXIYy
BEPILIMHAMU OPHEHTUPOBAHHOTO alIMKIMYECKOTro rpada. Aaroputm JelkcTps

[epeBps. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTyp. JlBOMYHBIE
(bunapubie) nepeBbs. IlocTpoenwe ngepeBa Il 3aJlaHHOTO  apU(METHYECKOTO
BbIpaXeHUs. PexypcuBHble aiaroputMbel oOxona JepeBa. lcmonb3oBaHue cTeka U
ouepeau i 00X0/1a AepeBa

3.16

3.17

JluHaMuuyeckoe MNporpaMMHUpPOBAaHME KaK METOJ PELICHHUs 3aJad C COXpaHEHUEM
IPOMEXYTOUHBIX PE3yJbTAaTOB. 3aJaud, pELIAcMble C IOMOIIBIO JHHAMUYECKOTO
POrPaMMUPOBAHUSA: BBIYMCIEHUE PEKYPCUBHBIX (YHKIUH, NOACYET KOJIUYECTBA
BapHaHTOB, 33]]a4l ONTUMHU3ALNH

[Tonstue 006 OOBEKTHO-OPUEHTUPOBAHHOM NPOrpaMMHUpOBaHUU. OOBEKTHI U KIACCHI
CgoiictBa 1 MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIM aHamu3. PaspaboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHUPOBAHHOTO MOAXoAa. MHKamcymsuus,
HacJIeJJOBaHHe, TOTUMOp(HU3M

HubopmalinoHHbIE TEXHOJIOTUN

4.1

AHamu3  pgaHHbIX. OCHOBHBIE 3ajjaud  aHajiu3a JIAaHHBIX:  [IPOTrHO3MPOBAHUE,
KJaccupuKkanus, Kiacrepusalnus, aHaiu3 oTkiIoHeHui. IlocienoBarenbHOCTh pelIeHus
3a/1a4 aHaJIu3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX, OYMCTKA U OLIEHKA KaueCTBa JaHHbIX,
BbIOOp M (WJIM) MTOCTPOEHHE MOJIENIH, MPeoOpa3oBaHUe JaHHBIX, BU3yaIn3alus JaHHBIX,
UHTEepnperanys pe3ynbTaToB. I[IporpammHuble cpeactBa U MHTEpHET-CepBHCHI s
00pabOTKHU U Mpe/cTaBlIeH!s JaHHbIX. boibiine nanHble. MalmmHHOe 00y4yeHne

4.2

4.3

AHanu3 JaHHBIX C TOMOINBIO ANEKTPOHHBIX TaONMUI. BbluncieHHe CyMMBbl, CpPEeIHEro
apudMeTUYeCKOro, HauOOJIbIIEr0 (HAUMEHBIIIET0) 3HAYEHUs Auana3oHa. Beruucienue
kodduimeHTa KOppensluud JBYX psaaoB  gaHHbIX. [locTpoenue crtonOuathIx,
JMHEWYaThIX ¥ KPYyroBeiX auarpamm. [loctpoenue rpadukoB ¢pynkuuit. [lonbop nuHuM
TPEeH/1a, PEeLIEHUE 3a7a4d IPOrHO3MpOBaHus. Pelenne 3a1ad onTUMU3aluy ¢ IOMOIIBIO
AIIEKTPOHHBIX TAOIHUIL

Juckperuszanuss npu MaTeMaTHYECKOM MOJEIUPOBAHUM HENPEPHIBHBIX IPOLIECCOB.
MonenupoBanue JIBUYKEHUS. MonenupoBanue OMOJIOTUYECKUX CHUCTEM.
MaremaTnueckrie MOJIENIU B SKOHOMUKE. BhIUnCIUTEIbHBIE SKCIIEPUMEHTHI C MOJIEISIMU.
OO6paboTka pe3yibTaTOB SKCHEpUMEHTa. MeToJ] HauMeHbIIMX KBaapaToB. OleHka
YHCJIOBBIX IapaMeTPOB MOJEIUPYEMBIX OOBEKTOB M IpoleccoB. BoccraHoBieHue
3aBUCUMOCTEN MO pe3yabTaTaM dKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIe Mozenu. Mertonsl Monrte-Kapno. MmurtanmoHHoe MoOjAEIMpPOBAHUE.
CucreMbl MaccoBOro 00CITyKUBAHUS

Tabnuunble (pensuuoHHbIE) 0a3bl AaHHBIX. Tabnuia — mpeAcTaBieHUE CBEACHUI 00
olHOTUIHBIX OOBekTax. [lose, 3ammch. Kmrou TaGmuubl. PabGota ¢ roTtoBoit Gaszoit
JTaHHBIX. 3amoyiHeHue Oa3bpl JNaHHBIX. [louck, copTupoBka W (PUIABTpaLMs JaHHBIX.
3ampocsl Ha BBIOOPKY JaHHBIX. 3ampochl C MapaMeTpaMu. Beluucisemble Mois B
3amnpocax.

MHuorotabnuunbie 6a3bl JaHHBIX. THIBI CBs3ed MeXAy TabnuiiamMud. BHemHui Kiou.
LlenocTHOCTB 6a3bI TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JTaHHBIX

4.6

TexcroBslii mpoueccop. CpeacTBa MOKWCKa U aBTO3aMEHBl B TEKCTOBOM IIPOLIECCOPE.
CTpyKkTypHpOBaHHbBIE TEKCTOBbIE JOKyMeHTHl. CHocku, ornasieHue. IlpaBuiia
IIUTUPOBAHUS HICTOYHUKOB U 0(hopMIIeHHUs1 OUOIMOrpauIeckux CChlIOK



