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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriyOnaEHHbIN YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o uHOpMaTUKe MAAET MpPENCTaBIEHUWE O LEsAX, oOueh
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYPUPOBAaHUE TI0 pa3jesiaM U TeMaM Kypca, ONpeAeIseT pacupeejieHUe ero
o kjaccaMm (rojam u3ydeHus), Ja€T MpUMEpPHOE pachlpe/ieieHue yueOHbIX YacoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YIETOM  MEKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Yy4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o nHbOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COZIEPKATEIbHOTO HATOJHEHHsI Pa3HOTO BHJA KOHTPOJS (TPOMEXKYTOYHOMN
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOUYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOW JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4YE€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yaromie
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  O0JIaCTH  TpUMEHEHUsT  WHQPOPMATUKH, TIPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEepIIAIONIMM DTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcs B 001acTu
uHDOpMATHKA W WUH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIEHUE, MHTEpIIpETallui0 U 0000IIeHne
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
peIMEeTHON 00JacTH, TaK U B CMEKHBIX ¢ HeMl 00sacTsax. OHU BKIIIOYAIOT B CEOS:

OBJIAJICHUE KJIIOYEBBIMU IIOHATUSAMHM M 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K M3YYEHHUIO SIBJICHUMN, XapaKTEPHBIX I U3y4aeMOl IpeIMEeTHON 001acTH;

YMEHUE peularb THUIOBBIE IPAKTUYECKUE W TEOPETHUYECKUE 3a/lauH,
XapaKkTEpHbIE JUI1 MCIOJB30BaHUS METOJOB M HMHCTPYMEHTApUs JaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIMHOCTH TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JacTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4YeHUe, TMPOMBINUICHHBI WHTEPHET BEIIeW, HNCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE cCpeAaHero obmiero oOpa3oBaHus — OOecCIeueHUe
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIEUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpPMHPOBAHHOCTh YMEHMM pa3nuyarh (AaKThl W OLEHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEACTABICHUA O BIHUAHUM  HMH(POPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

INPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH()OPMALIMOHHBIX TEXHOIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENILCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHMBAIIMKM OOYYalOlUXCS K
CaMOPa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue ocHOBbI HMHPOPMATHKHW» BKIIOYaeT B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOAUPOBAHUS WH(OOPMAIINH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH Ha Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(dbopMHpOBaHKE HABBIKOB pEalM3allMyd MPOrpaMM Ha S3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMM»  TIOCBSIIIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIC B 3aJja4axX aHajIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAOMUI[ AJisl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npenmera «MHdopmaruka»
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh NPEIJI0KEHbI ISl U3YUECHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yYeHUs
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM W WCCIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPCHHIO YYHTENsS TpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHGHOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBanust TEeXHUKHM O€30MACHOCTM W TUTHMEHBl TIpu pabore ¢
KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTAaMU LIU(PPOBOTO OKPYKEHUS.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OmnepatuBHas, TOCTOSTHHAas M JoJroBpeMeHHass mnamsaTh. OOMeH JaHHBIMHU C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMOil 1OCTyII K mamsTy.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHple BEIYMCIEHUA. MHOTONpoueccopHblie CUCTEMBI. CyITepKOMIIBIOTEPBI.
PacnipenenéHHble BBIUUCIUTEIBHBIE CUCTEMBI M 00paOOTKa OOJBLIIMX JAHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOMCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOro oOecreyeHuss U uX Ha3HadeHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnroHHBIC CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTasiuuss W JAEUMHCTAULALUSA  HPOTrPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
u UG poBbIX pecypcos. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE OOECIIeUEHUE.
KoMMepueckoe U HEKOMMEPUECKOE MCIOJIb30BAaHUE MPOTPAMMHOI0 O0eCredeHus
U IUGPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAEMAs 3aKOHOIATEILCTBOM
Poccuiickon ®enepanyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHLIMIIBI TOCTPOEHUS U aNNapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MaTepHet. [IpoTokonsl
creka TCP/IP. CucremMa 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHHACTpUpoBaHue. [lomydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndopmarimonnbsie cucTembl. ['€0J0KalMOHHBIE CEPBUCHI PEeaIbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TeNe(POHOB, OIpPEAETCHHE 3arpyKeHHOCTU
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja MOBEACHUA B KuoOepmpocTpanctse. [Ipobnema mnoammHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrMi. OOume mpobsieMbl 3aliuThl
uHpopManuu ©  HUH(poOpMalMOHHOM  Oe3omacHocTH. CpeacTBa  3allUThI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBFHOW MH(POpPMAIUH, XpaHALIecs Ha NMEePCOHAIbHOM KOMIBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIHQPHL.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Bumwxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanasie U 3HaHusd. MHpopmannoHHble Mpolecckl B MPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HenpepbiBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOIOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AECKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHUIIBI U3MepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuuciieHus. CBoWcTBa MMO3MIIMOHHOM 3alUCU  YHWCHa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YHUCIAa M3 AECATUYHOW CHCTEMbl CUUCIECHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



ApudmMernueckre orepanydyd B TO3UIIMOHHBIX CHUCTEMaxX CUUCIEHUs. TpoudHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3o0paxkenuii. Ouenka  uHPOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKa HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. JloKa3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIHUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTHYECKHUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS IO TAOIUIE UCTUHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[TobutoBbie mormdeckue omnepamnuu. Jlornueckwii, apudmernueckuii u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XPAHEHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS MCIOJHUTEISIMU M BBIYMCIHUTENBHBIX alropuTMmoB. OrpeaerneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamm. BupTyanbHble MallllHBbIL.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HMCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaxX CYHUCIECHMs: pa30OMeHHe 3alucu 4Yucia Ha OTIEJIbHbIE LHQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIEC (ailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHOe ©  TPUOMMKEHHOE pEIIeHUs 3aJlayuu.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUMHA OJHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYLYI0 CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIECTBOPSIOMIUX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbId TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA MO 3a/IaHHBIM IMpaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIICHNE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, IEPECTaHOBKa CTPOK M CTOJIOLOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Hcnonb3oBanue  crwiieil.  CTpyKTYpUpPOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCkH, ornaBieHue. KosuiektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0iayHbie CEepBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnnorpaguueckux ccpuiok. OQopMiieHHE CINHUCKa JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kinaccudukanys, KiacTepusanusa, aHanu3 oTkiIoHeHuid. [locimemoBaTenbHOCTH
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOSHWE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BHU3yaJIM3allvsl TaHHBIX, HHTEPIPETALMS pe3ybTaToB. [IporpaMmHbie cpencTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apU(PMETHUECKOTr0, HANOOJIbIIETO (HAUMEHBIIET0) 3HAYEHHSI AUANa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3aJlaHHbIX ycioBusX. Llemesas
¢yHkus, orpaHudyeHus. JlokaibHble M T00QJBbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernyueckue mMOAXOJbI K OLIEHKE KOJu4ecTBa HWHMOpMaIuu. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmspl CKaTHS JaHHBIX C TOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KoaupoBaHus nBeta. OCHOBHBIC UjieH alroputmoB cxatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPaBJIATh OIMIMOKH, BO3HUKAIOIINE TPU TMepeadye JTaHHbBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenu u moaenupoBanue. llens MoaenupoBanusi. COOTBETCTBUE MOJCIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIATHBIX 3371a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yejoBeKoM. I'paduieckoe npeacraBieHue JaHHBIX (CXEMBbI, TaOIUIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO IMYTH MEXJy BepuiMHamu rpada, OomnpeleseHue KOJUYecTBa
Pa3TUYHBIX MyTEH MEXIy BEPIIMHAMH OPUEHTUPOBAHHOTO AlUKJIMYECKOTOo Tpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C moaHOM nHpopmanmeid. [loctpoeHue nepeBa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BIUrphHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus yCTHOW pedr. KOrHUTHBHBIE cepBUCHL. MaeHTHUKAMS U TTOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaromuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MICmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronimx cucremax. Mcronb3oBaHue METOI0B
HCKYCCTBEHHOIO MHTEIIEKTa B poboToTexHuke. MHTepHeT Bemei. [lepcnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmann3anuss  OOHATHS — anroputma. MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CII0KHOCTH BbIUKCICHUN. BpeMs paboTel U 00BEM HCIONIB3yeMOi
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4d, KOTOPbIE UMEIOT PA3IUYHYIO CIOKHOCTD.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

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

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUILHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluuciaeHue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MHHUMAaIBHOTO OCTOBHOIO JiepeBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa sl 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJauyd, pPEIIaeMble C ITOMOIIbIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCIECHUE PEKYPCHUBHBIX (PYHKITUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA U METONIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIM3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. Vcnonb30BaHWE TOTOBBIX  YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBanus.  [lonstue o  mapaaurmax
pOrpaMMHUPOBAHUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTaTOB MOAECIUPOBAHU.

JuckpeTusanusi Tpud MaTEeMAaTHYECKOM MOJIECIUPOBAHUU HEMPEPBIBHBIX
nporieccoB. MojenupoBanue IBUxKeHU. MoienupoBaHre OMOJIOTHYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B SKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJEISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHbIINX KBaJApaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yabTaTaM 3KCIEpUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunble (pensunMoHHBIE) Oa3bl MaHHBIX. Tabmuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI A3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHni ¢ MCIONB30BAHUEM PA3TMYHBIX ITU(POBBIX YCTPOHCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Peryms. PaGota ¢ oOmactamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble Monemu. Marepuansl. MoaenupoBaHHE HWCTOYHUKOB OCBEIICHHMS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOIO OIbITA M OMbITA JESITEILHOCTU B IpoOIlecce
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y oOyyaromierocs OyayT copMHUpOBaHBI CIEIYIOIIUE JTUYHOCTHBIE
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON O€30MMaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HACIEIUI0, TOCTUKEeHHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWSI,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PAa3JIMYHBIE BHUABl HMCKYCCTBa, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



coOmoieHrs TpeboBaHU 0€30MacHON KCIUTyaTallud CPEeACTB MH(DOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOrpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH HMHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied npodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4E€TOM BO3MOXKHOCTEH WH(pOpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPaKTHUKH, 32 CUET MIOHUMAHMSI POJIU WH(DOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIPHOCTh HHIUBUAYAIBHO U B TPYIIIIC.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

caMOpeTyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHUE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHHUIO LEeTH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCHCTBOBATh, MCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX JEUCTBHUSIX, @ UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOrMUYecKue AeiiCTBHUS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3aJaBaTh IapaMETpbl M KPHUTEpUU UX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHUHOIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh THUIIOTE3y €€ pELICHUs, HAaXOAUTh APTyMEHTHI I JOKAa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHaJM3, CUCTEMAaTU3alui0 |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAIMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcOoOMIoJieHueM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH OE€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpManmH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) o61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(bHHKTHBIG CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4éTOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW 3PYIHUIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl IPYIMX IIpH aHaJIU3€ pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnpouecce u3yueHus kKypca HUHPOPMATHKU YriyOJE€HHOTO ypoBHS 6 10
Kj1acce 00y4aromuMHCs OyTyT JOCTUTHYTHI CIEAYIOIINE TIPEIMETHBIE PE3YJIbTAThI:

BJIAJICHUE TPEACTABICHUSIMU O POJM WHGOpPMAIMU W CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIU,
«MH(POPMAIIMOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucTeMHbIN AP PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopmammu B cetu HHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMPABICHUS HWCIIOJB30BAHUSA, yMCHHUE
KJaccu(UIIMPOBaTh OCHOBHBIE 3a/laud aHaJW3a JaHHBIX (MIPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCJICIOBATEILHOCTD PEIICHHUS 3a7a4 aHaIU3a JaHHBIX: cOOp TMEPBUYHBIX JaHHBIX,
OYMCTKAa W OIICHKAa KauecTBa IaHHBIX, BBIOOP W/WIIM TIOCTPOSHUE MOJICIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allHs TaHHBIX, MHTEPIPETAIHS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOECIeUeHUsI JJIS pEHIeHUs Y4eOHBIX 3a1ad 10
BBIOpaHHON CHeIUan3aIim;

HaJIMYKE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alKU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3padOTKW U (PYHKIIMOHHPOBAHUS HUHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPEOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuy, yMEHHUE ONpelesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX ¥ XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 YWCia B MO3UIMOHHON CHUCTEME CUMCICHHS C 33JaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JM3BIOHKTUBHONW U KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe 0a30BbIX aJITOPUTMOB OOpAaOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE ONpPEAEsATh CI0KHOCTh HM3y4aeMbIX B Kypce 0a30BbIX aJIrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENETATh Pe3yabTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX HCXOJHBIX JTaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pe3yJIbTaTOB, BBISBIATH JaHHBIE, KOTOPbIE MOTYT NMPHUBECTH K OIIMOKE B pabote
porpaMMmel, (GOPMYITHPOBATH MPEATIOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJIa;

YMEHUE CO3/[aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBbIE JIOKYMEHTHI U
JEMOHCTPALIMOHHBIE MAaTEPHAJIBI C UCIIOJIB30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IIPOrPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BATh AJIEKTPOHHBIE TAOJMLBI A1 aHAJIN3a, PEACTaBICHUS
1 00paOOTKHU JaHHBIX (BKIIIOYAsl BEIYUCICHHE CYMMBI, CPETHETO apu(METHIECKOTO,
HauOONbIIEr0O W HAUMEHBLIETO 3HAYEHUN, pEUIeHHE YypaBHEHUM, BBIOOP
ONTUMAJBHOIO  pElIeHUs, MOoA0Op JIMHMM  TpPEHAa, pElIeHue  3ajad
IPOTHO3UPOBAHMUS).

B npouecce u3yueHus Kypca HHPOPMATUKU YriayOJn€HHOTO ypoBHS ¢ 11
Kacce 00y4arOIUMUCS OyIyT JOCTUTHYTHI CIEAYIOIINE IPEIMETHBIE PE3YIbTAThI:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJBI, JOIYCKAKOUIUME OJHO3HAYHOE
JEKOIUPOBaHUE COOOIIeHUH (TpeUuKCHBIE KOABI), HCIOJIb30BATH IPOCTEHIINE
KOJIbl, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIIATH OLIMOKM MPH Iepeaayde
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYIO BO3MOYKHYIO CPEIHIOIO
JUIMHY COOOIIEHMSI TPH HU3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH NPHHIIMIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHSI JTAHHBIX;

YMEHHE pelllaTh aJTOPUTMUUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIU30M Trpados
(3a7auM  TMOCTPOEHUS ONTUMAJIBHOTO TYTH MEXAYy BeplIMHaMu rpada,
ONMpENENeHUs]  KOJMYEeCTBA  PA3NUYHBIX  MyTed  MeXAy  BEepIIMHAMHU
OPUEHTHPOBAHHOI'O AI[MKIMYECKOro rpada), yMeHHe HCI0JIb30BaTh JAEPEBbs MPU
aHaJlu3e W TIOCTPOCHHWU KOJAOB U JJIs TPEIACTaBICHUSA apUPMETHUYECKUX
BBIPAKEHUI, TIPU PEIICHHUH 3a]1a4 IIOMCKAa U COPTUPOBKH, YMEHHUE CTPOUTH JIEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3padaTbiBaTh 1 0OOCHOBBIBATH BBHIMTPHIIIHYIO
CTPATETUIO UTPBIL;

yMEHHME pa3padaTbiBaTh W pEAJNU30BbIBaTh B BHUAE Nporpamm 0a3oBble
QITOPUTMBI, YMEHUE HMCIOJIb30BaTh B MPOrpamMMax JIaHHbBIE PAa3JIMYHBIX THUIIOB C
y4ETOM OTPAHUYEHHUM HAa IHUANA30H UX BO3MOXHBIX 3HAUYCHUN, NPUMEHATH IIPU
pelIeHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CIOBAPHU, CTEKH, OUEPEH, IEPEBDS),
UCIIOJIb30BaTh 0a30Bble OMNEpALMM CO CTPYKTYpaMH JaHHBIX, HPUMEHSTh
CTaHJIAPTHBIE M COOCTBEHHbIE TOANPOrpaMMBbI JIJIsi 00pabOTKM YMCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMPHU pa3pabOTKe MporpaMM OHOIUOTEKU
NOANPOTpaMM, 3HaTh (DYHKIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpe/ibl pa3padOTKH, YMEHHE UCTOIb30BATh CPEJCTBA OTJIAIKU MPOTPaMM B
cpelle MPOrpaMMUPOBAHMS, YMEHHE TOKYMEHTUPOBATH IPOTPAMMBI;

yYMEHHE CO37aBaTh B€O-CTPAHULIBI,

BJIQJICHHE OCHOBHBIMH CBEJCHHMSIMH O 0a3zax MJaHHBIX, HX CTPYKTYpE,
CpEACTBaX CO3MaHHUA M pabdOThl C HUMHM, YMEHHME HCIOJb30BaTh TAaOJIUYHBIE



(pensitioHHBIE) 0a3bl JAHHBIX (COCTABIATH 3aIPOCHl B 0a3ax JaHHBIX, BBHIOIHATH
COPTHPOBKY U TIOMCK 3amuceld B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUECKUE MOJICIH I aHAIHA3a
OOBEKTOB M TIPOIECCOB: (OPMYIUPOBATH II€Th MOJACITUPOBAHUS, BBITIOIHSITH
aHallu3 pe3yJIbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIHPOBAHUS, OIECHUBATh
COOTBETCTBHE MOJEIN MOJCIHPYEMOMY OOBEKTY WM MPOLECCYy, MPEICTaBIATH
Pe3yNbTaThl MOICITUPOBAHHS B HATIISITHOM BUJIC;

YMEHHE OpPraHW30BBIBATh JIMYHOC WH(MOPMAIIMOHHOE TPOCTPAHCTBO C
UCTIONIb30BAaHUEM PA3UYHBIX CPEACTB IHQPPOBBIX TEXHOJOTHHA, TOHUMAHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MHQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pabOThI, BO3MOKHOCTEW M OTpaHUYEHUS
IPUMEHEHHUSI TEXHOJOIM MCKYCCTBEHHOI'O HMHTEJIEKTa B Pa3IMYHBIX 00J]acTX,
HAJIMYUE TPEJCTaBICHUI O Kpyre pelraeMbIX 3a7ad MalldiHHOTO O0y4YeHUs
(pacnio3HaBaHMs, KIACCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIHUKE MPEACTABICHHMA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTMUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne ni/m Konrpoabnsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH
11 Komnbrorep - yHuBepcanbHOE 6 1 https://kpolyakov.spb.ru/school/ege.htm

' yCTpOCTBO 00pabOTKU JaHHBIX
1.2 IporpammHoe obecreuene 6 https://kpolyakov.spb.ru/school/ege.htm
1.3 KOMITBIOTEpHBIE CETH 5 https://kpolyakov.spb.ru/school/ege.htm
1.4 VropMAIHOHHAs GE30MACHOCTS 7 1 2 https://kpolyakov.spb.ru/school/ege.htm

Hroro no paszneny 24

Pa3nes 2. Teoperuueckue 0CHOBbI HHPOPMATHKH
21 [TpencraBnenue nHhopmanuu B 19 1 9 https://kpolyakov.spb.ru/school/ege.htm

' KOMITBIOTEPE
29 OCHOBbI ATreGPBI TOTHKH 14 1 https://kpolyakov.spb.ru/school/ege.htm
23 KoMmbioTepHas apudmeTnka 7 1 1 https://kpolyakov.spb.ru/school/ege.htm

Hroro 1o pasneny 40

Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenue B mporpaMMupoBaHue 16 1 0.5 https://kpolyakov.spb.ru/school/ege.htm
32 BCIOMOraTe/bHbIE AMFOPHTMBI 8 1 2 https://kpolyakov.spb.ru/school/ege.htm




https://kpolyakov.spb.ru/school/ege.htm

3.3 YucieHHbIE METOIBI 5 3
34 AnTopuTMBI 00pabOTKH CHMBOJIBHBIX 5 1 https://kpolyakov.spb.ru/school/ege.htm
' JTAHHBIX
3.5 AnropuT™MBI 00pabOTKH MacCHBOB 10 3.5 hitps://kpolyakov.spb.ru/school/ege.htm
Wroro no pazueny 44
Pa3nes 4. UndopmManoHHbIe TEXHOJIOTHHT
4.1 O06paboTka TEeKCTOBBIX JOKYMEHTOB 6 2.5 https://kpolyakov.spb.ru/school/ege.htm
4.9 AHAIH3 JaHHBX 8 23 https://kpolyakov.spb.ru/school/ege.htm
Htoro no pazneny 14
PesepBHOE Bpems 14
BIIEE KOJIMYECTBO HACOB I1
OBl 0 CTBO HACOBTIO 136 215

I[TPOTPAMME




11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakrunyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u uHGpopMannoHHbIE 10 1 95 https://kpolyakov.spb.ru/school/ege.htm
' IPOLECCHI '
1.2 MoenupoBanue 8 1 2 https://kpolyakov.spb.ru/school/ege.htm
Htoro no paznemny 18
Pasnen 2. AnroputMbl 1 IPOrpaMMHUpOBaHNe
21 DJleMEHTHI TEOPHH ANTOPHTMOB 6 1 https://kpolyakov.spb.ru/school/ege.htm
29 AJITOPHTMBI H CTPYKTYPBI TAHHBIX 28 10 https://kpolyakov.spb.ru/school/ege.htm
OCHOBBI 00BEKTHO- https://kpolyakov.spb.ru/school/ege.htm
2.3 OpPUEHTUPOBAHHOTO 16 1 4,5
MIPOrpaMMHUPOBAHUSA
Hroro mo pazueny 50
Pa3nea 3. UngopManoHHbIE TEXHOJIOTHHT
31 KomnproTepHo-MaTeMaTuyeckoe 3 9 https://kpolyakov.spb.ru/school/ege.htm
' MOZIENIUPOBAHKE
39 Baskl JaHHbBIX 11 1 4 https://kpolyakov.spb.ru/school/ege.htm
33 Be6-caiiThI 15 1 4 https://kpolyakov.spb.ru/school/ege.htm




3.4 KombioTepHast rpaduka 9 1 35 https://kpolyakov.spb.ru/school/ege.htm
35 3D-MoeMpoBaHTe 9 1 3 https://kpolyakov.spb.ru/school/ege.htm
Hroro mo pazueny 48
PesepBHOe Bpems 16 1
OBIIEE KOJIMYECTBO YACOB 110
- 136 8 36.5
[TPOIT'PAMME
MNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KosmmuyecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nenn/m  Tema ypoka Kontpoasnubie IIpakTnyeckue A op
Bcero u3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
TpeboBanus TeXHUKH OE€30MTACHOCTH U
1 TMTHEHBI IPH paboTe ¢ KOMITBIOTEPaMU U 1
JIPYTUMU KOMIIOHEHTaMHU [IU(POBOTO
OKpPY>KEHHUS
5 [TpuHIHIB pabOTH KOMITBIOTEPOB H 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TIOMOIIBIO IITUH. 1
KoHTpomieps! BHEIIHUX yCTPOICTB
4 ABTOMaTHYECKOE BBINOTHEHUE TPOrPAMMBI 1
MIPOLIECCOPOM
5 OneparuBHasi, NIOCTOSTHHAS U 1




JoJIrOBpeMeHHasi namMsitb. KoHTposuiepsl
BHEIIHUX yCTpOUCTB. [TpsiMoii nocTyn K
naMsITH

Cogepemennvie KomnvromepHole
mexnonozuu. Bxoonaa konmponvnan
paooma.

[IporpamMmMHoOe obecrieueHue KOMIbIOTEPOB,
KOMITIBIOTCPHBIX CUCTCM U MOOMJILHBIX
YCTPOMCTB

CucreMHOe ITporpaMMHOE OOecTieueHue.
OnepaiiuoOHHbIE CUCTEMBI

Yrunutel. [IpaiBepsl yCTPOUCTB.
[TapannensHOE IporpaMMHpOBaHUE

10

11

12

WNHcTannsuus v JeMHCTaIUTAIMS
MPOrpaMMHOTO 00ecTIeueHUs

daiinoBble cuctemsl. [IpuHLnBI
pa3MenieHusl 1 UMEHOBaHUS (ailioB B
nonroBpemeHHoU namsaTH. [llabmons! s
onucaHus rpynm (aitnon

3akoHOmaTeNLCTBO Poccuiickon
®denepanuu B 06J1aCTH MPOTPAMMHOTO
o0ecIieueHns U JaHHBIX

13

[IpuHIMIIBI TOCTPOEHUS U annapaTHbIe
KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble TPOTOKOJIBI

14

15

Cetb NHTEpHET

Pasznenenue IP-cetu Ha moaceTu ¢
MOMOIIBIO MACOK IOAcCeTel




16

CereBoe aIMUHUCTPHUPOBAHUE

17

18

Bunp! nestensHocty B cetu UHTEpHET.
Cepsucsel UnTepHera. ['ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

Nudopmanronnas 6€301macHOCTh

19

BpenonocHble mporpaMMHoe obecredeHue
U METOJ1bl OOpPBHOBI ¢ HUM

20

21

Ilpakxmuueckas paboma no meme
"Aumueupycnuie npozpammot”’
Opranu3zanus JUYHOTO apXHUBa
uHpopmanuu. PesepBHoe KonmupoBaHue.
[TaponbHas 3amuTa apxuBa

22

Ilpakmuueckas paboma no meme
"IlTughposanue oannvix"

23

24

Anroput™m mmdponanus RSA.
Creranorpadus

Konmponvnaa paboma no meme
«IIpocpammmnoe obecneuenue.
Hugpopmayuonnas dezonacnocmoy

25

26

WNudopmanys, 1aHHbIE U 3HAHUS.
WudopmaiinoHHble IpoIiecchl B IPUPO/IE,
TEXHUKE U O0IIECTBE

HenpepriBHBIE U TUCKPETHBIE BEITUUUHBI U
curHaibl. Heo6xoaumocTh AUCKpeTH3auu
nH(popMannu, IpeJHa3HaYeHHOHN s
XpaHeHus, nepeaadn u 00paboTKu B

U (pPOBBIX cUCTEMaX




JIBon4HOEe KoaupoBaHue. PaBHomepHbIe 1
HEpaBHOMEpPHBIE KOABL. /lekonupoBanue

2t COOOIIEHUH, 3aITMCAHHBIX C TTOMOIIbIO
HEpPaBHOMEPHBIX KOJIOB
Ycenosue ®ano. [loctpoenne 01HO3HAYHO

28 JEKOIUPYEMBIX KOJOB C IOMOIIbIO 1€PEBA.
I'pad An. A. Mapkosa
EnuHUIBI 13MEpEeHUs KOTHMYECTBA

29 nHpopmanuu. AypaBUTHBIN MOAXOI K
OLIEHKE KOJIM4YeCTBa MH(pOpMaLuu

30 Cucrembl CUMCIICHUS

31 [TepeBon unceln U3 OAHON CUCTEMBI
CUUCJICHHSI B IPYTYIO
JIBonuHasi, BOCEMEpHUYHAS U

32 IIECTHAIATCPUIHAS] CUCTEMBI CYHCIICHUS,
CBSI3b MEKIYy HUMHU
JIBouuHasi, BOCbMepHYHas U

33 IIeCTHAIIaTepUYHAS] CUCTEMbI CUHCIICHUS,
CBSI3b MEKIY HUMHU
JIBouuHasi, BOCbMepHYHas U

34 IIeCTHAIIaTepUYHAS] CUCTEMBI CUHCIICHUS,
CBSI3b MEXKIY HUMU

35 Apudmerrueckue ornepanuu B
MO3UITMOHHBIX CUCTEMAX CUUCIICHUS

36 TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUHCIICHUS

37 JIBOMYHO-JECATHUYHASL CUCTEMA CUMCIICHUS

38 KoaupoBanue TekCTOB




39

PactpoBoe koanpoBanue n300paxeHuit

40

41

42

43

[IBeToBbIE MOAETN. BekTOopHOE
koaupoBanue. @opmatsl (haiios.
Tpéxmepnas rpaduka. OpakranbHas
rpaduka

Konuposanue 3Byka. OnieHka
nH(pOPMaITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPHU 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUHN U Pa3PsIAHOCTH
KOJIMPOBAHUS

Ilpakmuueckasn paboma no meme
"Tuckpemu3ayus 36yKoeoit
unpopmauuu"

Konumponvnaa paboma no meme

«Ilpeocmaenenue ungpopmayuu 6
Komnvlomepey

44

45

OcHOBBI anreOphl JOTUKU

Jlornueckue onepanuu. TabauIs!
UCTUHHOCTH

46

Jlornueckue BoIpaxkeHus. Jlornueckue
TOKJIECTBA. JJ0Ka3aTenbCTBO JTOTMYECKUX

TOXACCTB C IIOMOIIIBIO Ta6J'II/II_I HCTUHHOCTHU

47

48

49

Ilpakmuueckasn paboma no meme
«llocmpoenue u ananuz maoauy

UCMUHHOCMU 6 MADIUYHOM npoueccope»

Jlormueckue oncpanru U orepan Halg
MHOKECTBaMH

Jlornueckue oneparuu 1 ornepauu Haj




MHOXKECTBaMH

50

51

3aKkoHbI aNreOphl JOTUKU. DKBUBAJICHTHbIC
peoOpa3oBaHUs TOTUICCKUX BBIPAKCHHIMA

Jlornueckue ypaBHEHUS U CUCTEMBbI
ypaBHEHUU

52

Jlornyeckue GpyHKImMH. 3aBUCHMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJOTUYECKUX
(GYHKIUH OT KOJIUYECTBA ApPIyMEHTOB.
[TonHbIe cucTEMBI TOTHUECKUX (YHKIUI

53

Kanonnueckue HOpMbI TOTHYECKIX
BbIpakeHUI1. CoBepIIECHHbIE
JU3bIOHKTUBHbBIE U KOHBIOHKTHBHbIE
HOpMaJlbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOESHMS 110 TaOJIMIle UCTUHHOCTH

54

55

56

Jlornueckue 3;1€MEHTHI B COCTABE
KOMIIbIOTEPA

Tpurrep. Cymmarop. MHOropa3psaHbii
CyMMaTop

[TocTpoeHune cxem Ha JIOTHYECKUX

9JIEMEHTAaX. 3aluCh JIOTHYECKOTO
BBIPpAXKCHUS 10 JIOTUYECKON CXEeME

57

MUKpPOCXEMBI ¥ TEXHOJIOTHS UX
MIPOM3BOJICTBA

58

59

Hpe[[CTaBJ'ICHI/IC OCIIBIX YUCCII B IIaMATH

KoMIibloTepa. OrpaHn4eHHOCTh AUana3oHa

YUCCII TP OTPAaHUYCHUUN KOJINYCCTBA

pa3psaoB. [lepenonnenue pa3psaaHoil ceTku

be33HakoBbIe M 3HAKOBBIE JaHHBIE.




3HaKoBBIN OWT. [IBOMUHBIN
JOTIOJTHUTEIIBHBIN KOJ] OTPUIIATEITBHBIX
qHCce

[ToOUTOBBIC TOTUYECKHUE OTICPAIUH.

60 Jlornueckuii, apudmernueckuii u
LHUKIJINYECKUI CIBUTH

61 [IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepauuu «uckiovaromiee MM

62 [IpencraBieHue U XxpaHEHUE B TAMSITH
KOMITBIOTEPA BEIIECTBEHHBIX YHCEI
BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU

63 YHCIaMU, HAKOTUICHHE OMIMOOK MPH
BBIYHCIICHUSX

64 Konmponvnaa paboma no meme «
OcHoe@bI anzebpbi 102UKU))

65 AHanm3 anropuTMoB
Dransl pelieHus 3a1a4 Ha KOMIIBIOTepe.

66 WNHcTpyMeHTalIBHBIE CPEACTBA:
TPAHCIATOP, OTIAAYUK, TPOPUITUPOBIIUK
Cpena mporpamMmmupoBanus. KoMnumsiius u

67 WHTEpIpeTanus nporpaMm. BuptyaipHbie
MaluHbl. IHTerpupoBaHHas cpena
pa3paboTKu

68 MeToab! OTJIAZAKH TPOTpaMM

69 Tumsl nepeMeHHBIX B S3bIKE
MIPOrPaMMHUPOBAHHUS

70 O0paboTka LebIX YhCce

71 O6paboTKa BEIEeCTBEHHBIX YHCEI




72

CriyuaiiHble U IICEBIOCITYYalHbIE YnCIa

73 Betnenus. CrnoxxHble yCIOBUS
74 [Muknsl ¢ ycmoBueM
[ukibl 1O NEPEMEHHOM.
75 B3anmo3zamMeHs1eMOCTh pa3iMuHbIX BUIO0B 1
[IUKIIOB
76 O6paboTka HaTypaJIbHBIX YHCE C 1
HCIOJIb30BaHUEM ITUKJIOB
Haxoosrcoenue 6cex npocmuix uucen 6
77 3a0annom ouanazone Ilpakmuueckasn 1 05
paboma no meme «Pewenue 3aoau '
Memooom nepeoopar»
Konmponvnaa paboma no meme
8 «Beeoenue ¢ npozpammuposanue 1
79 JIoKyMEeHTHUpOBaHKE POTPaAMM 1
80 O0paboTka JaHHBIX, XPAHALIUXCS B 1
¢aitnax
81 Pa30uenne 3a1aun Ha mo3a0a49d 1
Hcnonws3oBanue craniapTHOM OMOIHMOTEKN
82 s3bIKa porpammupoBanus. [logkarouenue 1
OMOIMOTEK MOAPOTPAMM CTOPOHHHX
MIPOU3BOIUTENCH
83 [MommporpamMmel (Tiporiexypsl ¥ (pyHKITHH) 1
84 [Tonnporpammel (poueypsl U (pyHKITUH) 1
85 Ilpakmuueckasn paboma no meme 1 1
"Pazpabomka noonpozpamm'’
86 Pexypcus. PekypcuBHBIE 00BEKTHI 1




(ppakrainsr). PexypcuBHbIE IPOLIEAYPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka Juis
OpraHu3alK PEKYPCUBHBIX BBI30BOB

Hpakmultecmm pa60ma no meme

87 144 44
Pexypcugnvie noonpozpammot
Koumponvnasa poooma no meme

83 «Bcnomozamenshuie anzopummboly

89 YwrcrieHHbIC METOTBI

90 IlIpakmuueckasa paboma no meme
«Hucnennoe peuwienue ypasnenuil»

01 Hcnosb30BaHne AUCKPETU3ALMH B
BBIYMCIIMTEIILHBIX 3a7a4ax
Ilpaxkmuueckasn paboma no meme

92 «llpubnusicénnoe gvruucienue OnuUn
Kpuewvix u niowaoei gpuzyp»

03 Ilpakmuueckasn paboma no meme «Ilouck
MaKcumyma (MUHUMYMA) PYHKUUU»
O6paboTka CUMBOJIbHBIX JIAHHBIX.

94 AATOpUTMBI 00pabOTKH CUMBOIBHBIX
CTPOK: IOJICUET KOJIMUECTBA MTOSBICHUI
CUMBOJIa B CTPOKE
AAroput™Mbl 00pabOTKH CUMBOJIbHBIX

95 CTPOK: pa30WeHNe CTPOKH Ha CJIOBa 1O
MPOOEIBHBIM CHMBOJIAM
AAroput™Mbl 00pabOTKH CUMBOJIBHBIX

96 CTPOK: TIOMCK TIOJICTPOKH BHYTPH JTAHHOMH

CTPOKH; 3aME€Ha HAalJICHHOW MOJICTPOKH Ha
APYTYrO CTPOKY




97

Ilpakmuueckaa paboma no meme
"Ob6padomka cmpok ¢ UCnOIb306AHUEM
dynkyuii cmanoapmmnoii OudUOMEKU
A3bIKaA npozpammuposanusn’’

98

99

100

I'enepanus coB B 3alaHHOM aJi(haBUTE

Maccuewt u nocieooeamenvHocmu uucel.
Ilpakmuueckas paboma no meme
"3anonnenue maccuea'

O060061EHHbIE XapaKTEePUCTUKNA MacCCHBA

0.5

101

Jluneiinolit nOUCK 3a0aHHO20 3HAUCHUA 8
maccuge. Illpakmuueckasn paboma no
meme ""Jluneiinotit nouck 3a0aHH020
3Hauenus 6 maccuge'

0.5

102

103

104

105

Ilpakmuueckasa paboma no meme "llouck
MUHUMAIBHO20 (MAKCUMATBHOZ0)
IemMenma 6 Hucioeom maccuee'

Copmupoexka 00nomepHo2o maccuea.
IIpocmure memoowvt copmuposku.
Ilpakmuueckas paboma no meme
"IIpocmole memoovl copmuposKu
maccuea'

Copmupoexa cnuanuem. bvicmpasn
copmupoexka maccuea (anizopumm
QuickSort). IIpakmuueckas paboma no
meme "bvicmpan copmuposxa maccusa'
/Jl6ouunsiit nouck 6 omcopmupo8anHom
maccuse. Ilpakmuueckas paboma no
meme ""/leouunuviit nouck'"

0.5

0.5

0.5




106 JIByMepHBbIE MacCHUBBI (MaTPHUIIbI) 1

107 AnropuTMbI 00pabOTKH MaTPHIL 1

108 Pemenue 3a1a4 aHanm3a JaHHBIX 1

109 CpenctBa TEKCTOBOTO MPOIIECcCcopa 1

110 KommprorepHas BEpCTKa TEKCTa 1
Ilpakxmuueckas paboma no meme

111 ""Bépcmxa 00KymeHmog ¢ 1 1
Mmamemamuyeckumu opmynamu'’

112 HHcTpyMEHTHI pelieH3upOBaHUS 1

113 Ilpakmuueckas paboma no meme 1 1
"Muozocmpanuunsie 0oKymenmut"’
Oébnaunvie cepsucol. Konnekmuenasn

114 paboma c ookymenmamu. Ilpakmuueckas 1 05
paooma no meme ""Konnexmuenas
paooma c ookymenmamu'"'

115 Anann3 ga"HHeIX. bosbiie naHHbIe

116 MamuHHoe 00y4eHue

117 AHanu3 JTaHHBIX C TTOMOIIBIO YJIEKTPOHHBIX 1
TaOIHIL
Ilpakmuueckas paboma no meme

118 "Ananuz 0OaHHBIX C ROMOULDIO 1 1
INeKmpOHHbIX madauy'"’
Ilocmpoenue zpaguxoe ghynxyuii.
Ilpakxmuueckas paboma no meme

119 "Hazcnaonoe npedcmaenenue 1 05

pe3ynbmamos cmamucmuieckonl
00padomKu OaHHBIX 6 8Ude OUAZPAMM
cpeocmeamu peoaKmopa 371eKmpoHHbIX




mabauy'"

120

121

122

123

Jlunuu mpenoa. Illpakmuueckasn pavoma
no meme "Ilo06op nunuu mpenoa,
npoznosuposanue'

Iloooop napamempa. Ilpakmuueckasn
paboma no meme "Qucnennoe peuwienue
YPAGHEHUIL C NOMOULbIO NO0OOpa
napamempa'
Onmumu3zayusn KaKk nOUCK HAURYYUe20
PeuieHun 6 3a0aHHbBIX YC10GUAX.
Ilpakmuueckan paboma no meme
"Pewenue 3a0au onmumuzayuu ¢
nOMOWbIO INEKMPOHHBIX maodauy '’
Konumponvnaa paboma no meme
«Obpabdomka meKkcmoewvix 00KyMeHmo6.
Ananu3z oannvix»

0.5

0.5

0.5

124

[ToBTopenue mo pazaeny «L{nudposas
TPaMOTHOCTB

125

126

[MoBTopenue mo pazaeny «L{udpoas
TPaMOTHOCTB)

IToBTOpenue no pasneny «Teoperndyeckue
OCHOBBI HH(POPMATHKI»

127

[ToBTopenue no pasneny «Teopernueckue
OCHOBBI HH(OPMATUKI»

128

[ToBTOpEHME MO pazgeny




«ANTOPUTMBI U ITPOTrPAMMUPOBAHUEY

[ToBTOpEHME MO pazneny

129 «AJNTOPUTMBI H TIPOTPAMMHUPOBAHUEH 1
[ToBTOpEeHue Mo pazueny

130 «ANTOPUTMBI I TIPOTPAMMHUPOBAHKEC) 1

131 Hmozosan konmponvnas paboma 1
[ToBTOpEHME MO pazgeny

132 «MH(pOpMaIIMOHHBIE TEXHOIOTHUNY 1

133 PezepBHOE Bpemst 1

134 PesepBHOE Bpems 1

135 PezepBHOE Bpemst 1

136 PesepBHOE BpeMms 1

OBIIEE KOJIMYECTBO YACOB I10 136 195

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabubie IlpakTnueckue Aara unpposbie
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTshI pecypen
KomnyecTBo nHbOpMaLIHH
AJNTOPUTMBI CXKATHS TaHHBIX
AnroputMm Xaddmana
[IpakTuueckas pabora no teme "Cixkatue
4 JQHHBIX C TIOMOIIBIO AITOPUTMA 1 1
Xapdmana"
5 Anroputm LZW 1
AJNTOPUTMBI C)KAaTHSI IAHHBIX C MIOTEPSMHU.
6 [IpakTuueckas pabora no teme "Cikatue 1 05
JTaHHBIX ¢ ToTepsMu (anroputmsl JPEG, '
MP3)"
7 CkopocTh nepenaun JaHHBIX 1
[TomexoycTOMUNBEIE KOJIBI
9 Bxoonaa konmponvnasa paboma 1 1
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3auMoeiicTBue. CuctreMHbiit A PexT. 1
VYnpasnenue kak HHOOPMAITMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mopenu u MoAeIUpOBaHUE 1
12 I'pader
13 Pemenwue 3anay ¢ momorsio rpados 1




14

JHepeBbs

15 OCHOBBI TEOPUH UTP
Ilpakmuueckaa paboma no meme "'Iouck

16 8bLUZPLIUHOI CIMpamezuu 8 uzpe ¢
noanou ungopmavuen'”

17 Ilpakmuueckaa paooma «Cpedcmea
UCKYCCIMEEHHO020 UHMELIIEKM A

Konumponvnaa paboma no meme
18 «Teopemuueckue 0cHOGbL
ungopmamuru. Mooenuposanue

dopmanu3anusi MOHATHS aJITOPUTMA.

19 Mammuna TrroprHra Kak yHuBepcaibHas
MoJieb Beluncienuil. Tesuc Yépua—
Trropunra
Ilpakmuueckasn paboma no meme

20 "Cocmaenenue npocmoii npozpammol 0ns
mawunwvt Toropunza'

21 Mammna [Tocta

22 Hopmanbhbie anropugmel MapkoBa
AJNTOPUTMUYECKU HEpa3pEIINMbIC 3a/1a4H.

23 3amaua octanoBa. HeBo3MOKHOCTH
ABTOMATUYCCKOM OTJIAJIKU ITPOTpaMM

24 CH0XHOCTh BEIYUCIICHUI
[Torck MpoOCTHIX YKCeN B 3aJaHHOM

25 JIMANa3oHe ¢ TOMOILBIO AITOPUTMA
«pemiero IparoceHa

26 Ilpakmuueckasn paboma no meme "llouck




npocmuix uucen ¢ 3a0aHHOM ouanaszone'’

27

28

MHoropaspsiaHbIe Leble YKcia, 3a1a49u
JUTMHHON apu(METUKH

Ilpakmuueckas paboma no meme
"Peanuzauusn 6bl4UCACHUIL C
MHO20pa3paonvimu yucaamu'’

29

CnoBapu (accoluaTiBHbIE MACCUBBI,
O0TOOpaKeHHMS ). XOI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapsi JIJIs 3aJIaHHOTO TEKCTa

30

Ilpakmuueckasn paboma no meme
"Ilocmpoenue anghasumuno-uacmommnozo
cnosapsa 014 3a0aHH020 mekcma'’

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenne mociaemoBaTeIbHOCTEH 110
mabsiony. Perynsipabie BeIpaKeHHUsI.
YacToTHBIN aHATN3

32

33

Ilpakmuueckas paboma no meme
"Ananuz mexkcma Ha ecmecmeenHom
Aazvike"’

Creku. Ananu3 MMPaBUJIBHOCTU CKOOOYHOTO
BBIPpAXKCHUSA

34

Boruncnenue apupmMeruaeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

Ilpakmuueckas paboma no meme
"Boluucnenue apugpmemuueckozo
8bIpAXCceHUA, 3ANUCAHHO20 6




nocmghuxcuoi ghopme"”

36

37

Ouepenu. Mcnionb3oBanue ouepeau st
BPEMEHHOI'0 XpPaHEHUS TAHHBIX

Ilpakmuueckas paboma no meme
"Hcnonv3oseanue ouepeou'”

38

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. J[BonuHbBIE
(6unapuele) nepesbs. [locTpoeHue nepesa
JUIS 33JJAaHHOTO apU(PMETHIECKOTO
BBIPKCHUS

39

Ilpakmuueckasn paboma no meme
"Hcnonv3oseanue oepeeves 0
6bIUUC/ICHUA apUpMemuyecKux
evipaxcenuir”’

40

PexypcuBHBIC aJITOPUTMBI 00X0/1a IepeBa.
Hcnons30BaHne CTEKA M OUEPEIH JUIS
00xo/1a iepena

41

42

43

PexypcuBHbBIE anropuT™Mbl 00X0/12a AepeBa.
Vcnonp30BaHue cTeka U O9epe I IS
o0xoja epesa

Anroputmsl Ha rpadax. [locTpoenue
MHUHHMAaJIbHOT'O OCTOBHOTO JiepeBa
B3BEILICHHOT'O CBSI3HOT'O
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
HIAPUHY

44

KonnuecTBo pa3InyuHbIX MyTEH MEXIY
BEpUIMHAMYU OPUEHTHUPOBAHHOIO




AIMKIINYeCcKoro rpada

45

46

Auroput™ JIeHKCTpBHI.

Ilpakmuueckaa paboma no meme
"Botuucnenue onunvl Kpamuaiiuiezo
nymu mesxncoy eepuiunamu cpagha
(ancopumm /leitkcmpuor)"”’

47

Anropurm ®noiinga—Yopamuia

48

49

50

3azauu, pemaeMple ¢ IOMOLIBIO
JUHAMHAYECKOI0 MPOTPaMMHUPOBAHUS:
BBIUUCIIEHUE PEKYPCUBHBIX ()yHKIIUA

IlIpakmuueckasa paboma no meme
"Boiuucnenue pekypcusHvlx yHKyuii ¢
HOMOUBIO OUHAMUYECKO20
npozpammuposanusn'

3aiauu, penraeMble ¢ TOMOILBIO
JUHAMHYECKOTO TPOrpaMMHUPOBAHUS:
MOACYET KOJMYECTBA BAPUAHTOB

51

Ilpakmuueckas paboma no meme
"Iloocuém Konuuecmea 6apuanmog ¢
HOMOUBbIO OUHAMUYUECKO20
npozpammuposanusn'

52

3agaum, penraemMple ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMpOorpaMMHUpPOBaHUs:
3a/1a4d ONTUMU3ALINHI

53

54

[TonsiTHe 0 mapagurmax
nporpaMmupoBanus. O630p A3bIKOB
MIPOTrpaMMHUPOBAHUS

[Tonsatue 06 00BEKTHO-OPHUEHTUPOBAHHOM




IIPOrpaMMHUPOBaHUU

O0BexThI U Ki1acchl. CBOMCTBA U METOIbI

55
00BEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAINU3
Ilpakxmuueckas paboma no meme
S7 "Hcnonv3zoeanue 20moguix Kiaccos 6 1
npozpamme'"’
58 Paspabotka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
Ilpakmuueckan paooma ""Pazpabomka
59 nPOCMOIL RPOZPAMMDBL C UCHOb30BAHUECM 1
Knaccog"
Hukancynayusa. Illpakmuyeckan paboma
60 no meme "Pazpabomka knacca, 0.5
UCNONIB3YIOULEe20 UHKANCYAAUUIO'"'
61 Hacnenosanwue. [lomumopdusm
62 Ilpakmuueckas paboma no meme 1
"Pazpabomka uepapxuu Knaccog"
Cpenpl ObICTPOIl pa3pabOTKU MPOrPaMM.
63 [TpoexTrpoBanue nHTEpPEiica
MOJIb30BaTENs
64 [IpoexkTupoBanue nntepdeiica
TTOJTE30BATEIS
65 Hcnonb30BaHre TOTOBBIX YIPABISEMBIX
AJIEMEHTOB JIJIsl TOCTpOeHUsl uHTep(eiica
Ilpakmuueckas paboma no meme
66 "Pazpabomka npozpammol ¢ 1

epagpuueckum unmepgheiicom”




67

N3yuenune BTOPOro s3bIKa
IIPOrPaMMUPOBAHHUS

68

69

N3yuenue BTOPOro s3bIKa
IIPOrpPaMMHUPOBAHHUS
Koumponvnasa paooma «Ocnogwt
npoZpamMmuposanusn)

70

OTalbl KOMIIBIOTCPHO-MATEMATHYCCKOT'O
MOICIINPOBAHUA

71

72

73

Jluckperusanus Ipu MaTeMaTHYECKOM

MOACIIMPOBAHUHN HCIIPECPBIBHBIX IMPOLECCOB.

MoaenupoBaHu€e IBUKEHHUS

Ilpakmuueckasn paboma no meme
"Mooenuposanue osuxcenun'

Mooenupoganue 6u0102u4ecKUX CUCMEM.
Ilpakmuueckas paboma no meme
""Mooenuposanue duonozuyeckux
cucmem"

0.5

74

MaremMaTHi4ecKre MOJIEIN B DKOHOMHUKE.
BrruucnurenbHbIe SKCIIEPUMEHTHI C
MOJIEIIMH

75

Bepoamnocmmuuvie mooenu.
Ilpakmuueckasn paboma no meme
"Hmumayuonnoe mooeauposanue ¢
nomouwyvio memooa Moume-Kapno'"

0.5

76

77

KomnproTepHoe MoAenMpoBaHUE CUCTEM
YIpaBJICHUS

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

78

Tabnuunble (pesiuoHHbIC) Oa3bl TaHHBIX




[Touck, copTUpOBKa U PUIBTPALISL
JaHHBIX. 3aIPOCH Ha BBIOOPKY JaHHBIX.

7 3anpocsl ¢ mapameTpaMu. Beraucisiembie
T0JIA B 3aMpocax

80 Ilpakmuueckaa paboma no meme
"Paboma c 2omoeoii 6a3oi 0annvix"
MmuoroTta0iauunble 0a3bl TaHHBIX. THITBI

81 cBsi3el Mex 1y Tabnunamu. Baemnui
Kkimro4. [{emocTHOCTh 6a3hl TaHHBIX
IlIpakmuueckasa paboma no meme

82 "Pazpabomka mrozomaoauunoi 6a3zot
oannpix'"

83 3anpocsl K MHOTOTa0IMYHBIM 0a3aM
JTAHHBIX
Ilpakmuueckasn paboma no meme

84 ""3anpocel kK MHOZOMabdIUUHOIL Da3e
oannvix"

85 S3pIK ynpaBneHus qaaHasiMu SQL
Ilpakmuueckasn paboma no meme

86 "Vnpaenenue oannvimu ¢ nomouybio
azvitka SQL"'

87 Hepensimmonnsie 6a3pl JaHHBIX.
DKCMEPTHBIE CUCTEMBI

Konmponvnasa paboma no meme «basot

83 OaHHBIX)

89 WHaTepHeT-IPUIIOKESHUS

90 ITonsiTHE O CEpPBEPHON U KIMEHTCKON




gacTax canrta. TeXHOJIOTHUA «KJIMEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKU

91 OcHoBsl si361ka HTML

92 Ilpakmuueckas paboma no meme
""Co30anue mekcmoeoi eeo-cmpanuyot"”’

93 OcHoBsl si361ka HTML

94 OcHogsl s13p1ka HTML
Ilpakmuueckasn paboma no meme

95 "Co30anue ée6-cmpanuybl, 6K104aAIOUCH
MyTbmumeouitnvle 00veKmaol (PUCYHKU,
38yKo06ble OaHHble, 6udeo)"

96 OcHoBbI KackaaHbIX Ta0swml cTriei (CSS)
IlIpakmuueckasa paboma no meme

97 "Odhopmnenue cmpanuyvl c nomoubio
Kackaouvix maoauy cmuei'

98 Cuenapumu Ha si3pike JavaScript

99 Cuenapuu Ha si3b1ke JavaScript

100 ®opmbl Ha BeO-CTpaHHIIE

101 Ilpakmuueckasn paboma no meme
"Oopabomka oannwvix gpopm'’

102 Pa3memenue Beb6-caiiToB. Yciyra
XOCTHHTra. 3arpy3ka ¢aiiioB Ha CalT

Konumponvnas paboma no meme «B6-

103 caiimal)
Kanpuposanue. Ucnpasienue

104 nepcrnekTuBsl. [ ucrorpamma. Koppekuus

YPOBHEM, KOPPEKIIMS 1IBETA.




ObecrBeunBaHue LBETHBIX U300paKeHUH

105

106

107

108

Be600 uzoopascenuii ¢ ucnonvzoeanuem
PA3TUUHBIX UUPPOBBIX yCcmpoticme.
Ilpakmuueckaa paboma no meme
"Oopabdomka yughposvix pomozpaguir”’

Pemywn. Paboma c ooracmamu.
Qunvmpot. I[lpaxkmuueckaa paboma no
meme "'Pemyuwiv yugposwvix
domozpagpuin”

MHorocnoiHbie n300pakeHus. TeKCTOBbIC
cnou. Macka cnosi. Kananel. Coxpanenue
BBIJIEJIEHHOM 00J1acTH

Ilpakmuueckas paboma no meme
"Munozocnoitnvie uzoopasicenusn'’

0.5

0.5

109

Iloozomoexa unntocmpayuit ons eeo-
caiimos. Ilpakmuueckas paboma no meme
"Anumupoeannsie uzooparxcenusn’

0.5

110

111

Bekrophas rpaduka. Bekropuszarus
PacTpOBBIX U300pAKEHUM

Ilpakmuueckas paboma no meme
""Bekmopnas zpaguxa"’

112

113

Konmponvnaa paboma no meme
«Komnsromepnas zpagpuxa»

[IpuHOUIIBI TOCTPOEHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJIEIEH

114

Ilpakmuueckas paboma no meme
""Co3z0anue npocmuix mpéxmepHuix
mooenen"




115 Cerounsie Moaenu. Marepuabl
116 Ilpakmuueckas paboma no meme
"Cemounvie mooenu'"
117 MonenpoBaHUE HCTOYHUKOB OCBEIICHHUS.
Kamepsr
118 Ilpakmuueckaa paboma no meme
"Penoepunc”
119 AnutuBHBIE TeXHOJI0TUH (3D-npuHTEpHI)
120 [IonsiTHE O BUPTYaIbHOM PEATLHOCTH U
JIOTIOJTHEHHOM peallbHOCTH
Koumponvnasn paboma no meme «3D-
121 Moodenupoeanue
[ToBropenue no pasneny «Teopernyueckue
122 OCHOBBI HH(OPMATUKI»
IToBTOpenue no pasneny «Teopernyeckue
123 OCHOBBI HH(DOPMATUKI
IToBTOpenue no pasneny «Teopernyeckue
124 OCHOBBI HH(DOPMATUKI»
[ToBTOpEHME MO pazaeny
125 «AJTOPUTMBI U IPOTPAMMHPOBAHHE
[ToBTOpEHME MO pazaeny
126 «AJITOPUTMBI U TPOrPAMMUPOBAHUEY
127 [ToBTOpEHME NO pazneny




«ANTOPUTMBI U IPOTPAMMUPOBAHHUE

[ToBTOpEHME IO TEME

128 «MH(pOpMaLIMOHHBIE TEXHOIOTUN 1
[ToBTOpEHME IO TEME

129 «MH(pOopMaIMOHHBIE TEXHOIOTHUN 1
[ToBTOpEenue no reme

130 «MH(pOpMaAIMOHHBIE TEXHOIOTHUNY 1
Hmozosaa konmponvnas paboma

131 1

132 PesepBHOE Bpems 1

133 PezepBHOE Bpemst 1

134 PesepBHOe Bpems 1

135 PesepBHOE Bpems 1

136 PesepBHOE BpeMms 1

OBLIEE KOJIHY9ECTBO 9YACOB 110 136 6.5

IIPOI'PAMME




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[TonnMaHre OCHOBHBIX TPHUHIIUIIOB YCTPOWCTBA M (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTal[MOHAPHBIX W MOOWIIBHBIX KOMITBIOTEPOB; TEHICHIIUNA
pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTHI; BJIAJICHUE HaBBIKAMH Pa0OThI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH MPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnuyajin3anuu

1.2

Hanuuue mnpencraBieHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUM U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTei

1.3

ITormmanne OCHOBHBIX IIPUHOUIIOB AOUCKPETHU3aWKN PAa3JIMYHbBIX BHIOB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOM M TEKCTOBOM
uHpopManuy (3amMCh 4YMCEN B TO3UIMOHHOW CHCTEME CUYHUCIEHHUS,
JENUMOCTh LIENIBIX YHCEN; HaXO0XKJIEHUE BCEX MPOCTHIX YMCEN B 3a/laHHOM
Jyarna3one; o0paboTka MHOTOPAa3pSAHBIX UEIBIX YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Branenve OCHOBHBIMH CBEJEHUSIMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaAcCTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J'IaCT51X; HaJIn4yuc HpCI[CTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTHI B Pa3IMYHBIX

npodeccuoHanbHbIX chepax

1.8

Branenne TeopeTMUYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3a/IaHHOIO0 HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUsl JIOTMYECKHX BbIpAKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; ONMpPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO IyTell MexXJ1y BeplLIMHAMHU

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJCIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3Yy/IbTaTOB, MOJYUYEHHBIX B XOJI€ MOJEITUPOBAHUS;
OLICHUBATh aJICKBaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue kiacCHPUIMPOBATH OCHOBHBIC 3a/laud  aHaIW3a JaHHBIX
(mporuHo3upoBaHue, KJIacCU(pUKAIKS, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHUMATh MOCJIEeI0BATEIILHOCTh PEIleHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHBIX,
BEIOOp W (WIM) TOCTPOCHHE MOJEIH, Tpeodpa3oBaHUE JTaHHBIX,

BU3yalIn3allMd JaHHBIX, MHTCPHPCTALUA PE3YJIbTATOB

2.3

2.4

YMmenue onpenensite HHGOPMAIMOHHBIN 00BEM TEKCTOBBIX, TpapHUECKUX
Y 3BYKOBBIX JJaHHBIX IIPU 33/IaHHBIX [apaMeTpax IUCKpEeTH3auuu. Y MEHUE
ONpeNeNiATh CPEAHIO CKOPOCTh Iepefayd  JIaHHBIX, OLIEHUBATb
U3MEHEHHE BpEMEHHU IepelJauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnonp30BaTh MpPU PENICHWHM 3a7ad CBOMCTBA MMO3UIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B IMO3UIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/ILIGCKI/IG ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopmMax 1O 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIenoBaTb 00JacTh  MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIIOKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBS3aHHBIE C aHAINU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(pa)

2.8

YMeHMe HCTOIb30BaTh JEPEBhS NIPU AHAIN3E U NMOCTPOECHUH KOJOB W JUIS
NpeJCTaBICHU apu(METHUECKUX BBIPAKEHHUH, NpU PpEIICHUH 3a/ad
IIOMCKA U COPTUPOBKM; YMEHHE CTPOUTH AECPEBO WIPHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThlBaTh U OOOCHOBBIBATh BBIUIPBILIHYI CTPATErHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCpa PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMIWX HUKJIbI, BETBIICHUA U

MMOAIIPOIrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue OIpeleNaTb CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IJIsd pCIICHUSA OI[HOﬁ 3aga4u

211

Brnagenune yHUBEpCANbHBIM S3BIKOM  TPOTPAMMHUPOBAHUS  BBICOKOTO
yposus (ITackaib, Python, Java, C++, C#), npeacraBieHussMA O 6a30BbIX
TUNIAX JAHHBIX M CTPYKTypaX JaHHbBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
MPEIUIOKEHHOW ~ MPOrpaMMBI:  ONPENENsATh  PE3YlbTaThl  PadOTHI
pOTrpaMMbl TIPU 33JaHHBIX MCXOJHBIX JTAHHBIX; ONPEICINIATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOKHO IIOJIy4YCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NpPHBECTH K OImMUOKe B pabote
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS  TIO0  YIYYIICHHUIO

IMpOorpaMMHOI0 KoJa

2.12

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMmupoBanus Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKHM YHCEll, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: TIPEJCTaBJICHME 4YHMCIa B BUAE HaAOOpa MPOCTHIX
COMHOXMHTEJNEH; Hax0XJIEeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) LUdpHI
HaTypaJbHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He mnpeBblmaonmM 10; BblUuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEro  apuPMETHYeCKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JI€MEHTOB, KOJMUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE
UCTIONB30BaTh B TPOTpaMMax [aHHBIE paA3JIMYHBIX THIIOB C YYETOM
OTpaHMYEHUH Ha JHMana3oH UX BO3MOXKHBIX 3HAYEHWUH, NMPUMEHATH IPH
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApH, CTEKU, OUEpe.H,
JIepeBbs1); TPUMEHATh CTaHIAAPTHBIE U COOCTBEHHBIC TMOANPOTPAMMBI IS
00pabOTKH YMCIIOBBIX MAHHBIX U CUMBOJBHBIX CTPOK; HCIOJBH30BATH IMPH
pa3paboTke mporpamMm OUOIMOTEKH MOANPOrpaMM; YMEHHE UCIIOJIb30BaTh

CpEJICTBA OTJIAKH IPOTrPaMM B CpPEZie IPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_UJI JJIsL aHaJln3a,

npecTaBiIeHus M 00pabOTKH JAaHHBIX (BKJIOYas BBIOOP OMTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/ady MPOTHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TaOIWYHbIE (pENIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  LU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BaTEILHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHOFOHpOHGCCOpHHe CHUCTCMBI. PaCHpeI[CJ'IéHHBIe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0JIBIINX JaHHBIX

[TpuHIMOBI [TOCTPOEHMSI M amlMapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mporokosnbl. Cerb HWurepHer. Agpecanuss B cetu HHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomeHubix umen. Paznenenue IP-cetn Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenICHUS U
uMeHoBaHus (aitnoB B gonroBpemMeHHoOW mnamst. [llaGnoHsl g ommcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCUMOCTb  BpPEMEHHM Mepenayd  OT
nH(OPMAMOHHOTO 00BEMA TAaHHBIX U XapPaKTEPUCTUK KaHAJa CBSI3U
HIudposanre naHHBIX. CHUMMETpUYHbIE U HecUMMeTpuuHble MHUQpHL. [udps

npocroit 3amensl. [udp Lezaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonie 00HapyXKUBaTh U UCIPABIATH OLIMOKY, BOSHUKAIOIINE NTPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ mOBTOpEeHUEM OUTOB.

Konasr XsMmMuHTa
Teoperuueckne 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alTMCAaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO JEKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

2.3

Teopernueckue mMoAXOnbl K OIEHKE KojiudecTBa HHGopMmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uHGpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanun. Dopmyna

Xaptnu. Uudopmarus u BepositHocTh. Dopmyia [llennona

Cucrembr cumucienus. Pa3BEpHyras 3amuch WENbIX U JIPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBa MO3UIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUSI. AJITOPUTM NIEPEBOJIA LIEJIOT0 Yncia U3 P-UUHON CUCTEMBI CUMCIICHUS

B JICCATUYHYIO. AJTOPUTM TepeBoJa KOHEUHOH P-muHON ApoOu B AECATHUHYIO.




2.4

2.5

ANTOpUTM MEpeBo/a ILEJOro YMcia W3 JCCSITHYHOW CHCTeMbI cuucieHus B P-
nuHyro. IlepeBox KoHe4WHOH aecsaTHUHOW Jpobu B P-munyro. J[BowuHas,
BOCBMEpPUYHAS M IICCTHAANATECPUYHAS CUCTEMbI CYMCIICHHS, CBSI3b MEXK Iy HUMHU.
Apudmernueckue ornepanyy B MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHS

TponuHas ypaBHOBEIIICHHAS CUCTEMa CUUCIIEHUs. [[BONYHO-/IecITHYHAs CUCTEMA
CUHCIIEHUS

Komuporanue texcroB. Komuporka ASCII. OgnoGaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenue wHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOILIEHUN

2.6

2.7

2.8

2.9

KoaupoBanue n3obpaxenuit. Ouenka nHGOpMaoOHHOTO 00bEMa TpaPrUECcKuX
AAaHHBIX HIPU 3aJaHHBIX pa3pClICHUN U FJIy6I/IHC KOOAWpOBaHUA LBETA. L[BCTOBLIC
mojnenu. KomupoBanue 3Byka. OneHka HH(OPMAIMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PA3PAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMsA. Bpicka3biBaTenbHble (OPMBI
(npeaukatel). KBaHTOpHI Cyl11eCTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jloruueckue BbIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHBl anreOpsl JIOTMKH. OKBUBAJIEHTHBbIE NPeoOpa3oBaHUS JIOIMYECKHX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlormueckue (GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKUX
(GYHKIMN OT KOJIMYECTBA apTyMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6.]'II/ILIC HCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxem Ha JOTMYECKUX 3JIEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQXCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS TI0

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTH MOJETH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSTUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

[IpencraBnenue 1enbIX 4YHCET B MNaMATH KommbioTepa. OrpaHMYeHHOCTb
JUarna3oHa 4Yuced MpH OrpaHMYEHUM KoJudecTBa paspsanoB. llepenosnenue
paspsnHON ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KOJ] OTPUIATEIbHBIX YHCEIL.

[ToGutoBbIe JorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukmnueckuit  casurd. [lludpoBanne ¢ moMoOmBI0 MOOMTOBOW  OlEpauu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YMCEN B NTaMATH KOMIIBIOTEpA. 3Hadaulas 4acTb
U TOpANOK uucna. Jluama3oH 3HAa4eHWH BeHIeCTBEHHBIX uucenl. [IpoGiembl
XpPAaHEHMUS BEIECTBEHHBIX 4YHUCEJN, CBS3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaaoB. BelllonHeHue omnepanyii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTU. PelieHnue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHainu3oM rpadoB (mocTtpoeHue
ONTUMAJIBLHOTO IYTH MEXIYy BepIIMHaMu Tpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX MyT€H MEXIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. J[lepeBpsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTHIECKUX BBIpAKECHUN B BUAE JAepeBa. Mcmomb3oBaHue

rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHOM nHpopManuent. [loctpoenue aepesa
nepebopa BapUaHTOB, ONHUCAaHUE CTPATETHH WIPbl B TabnuyHOW (dopMme.

BBII/IFpBII_HHBIC H IIPOUT'PBIIIHBIC ITO3HUITUH. BBII/IFpLIH_IHLIe CTpaTeruun

CpeI[CTBa HCKYCCTBECHHOI'O HHTCIIJICKTA. I/II[GHTI/I(I)I/IKB.LII/IH n IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHUEC JIUII. Hcnons3oBaHne METOIOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqafoumx cucremax. Mcronp30BaHe METOIOB HCKYCCTBCHHOT'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA aIropuTMa. MammHa TerOpHHTa Kak YHHBEpCaJbHas

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCICHHH. Bpems paboTel M 00BEM HCNONB3yEeMOM
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OreHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmbl. IlpuMepsl pa3IUYHBIX aAITOPUTMOB

peICHUA OHHOﬁ 3aaa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

3.3

3.4

OnpeneneHre BO3MOXKHBIX PE3YJbTaTOB pabOThl TMPOCTEUIINX aJITOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aaropuTMmoB. OmnpeneneHue

HUCXOAHBIX JAaHHBIX, IPHA KOTOPBIX aJITOPUTM MOKCT JATh Tpe6yeMBII>'I pe3yibTaTt

Anroput™mbl  00paOOTKHM HATYpalbHBIX YHUCEIN, 3alHCAHHBIX B MO3UIIHOHHBIX
CHUCTeMax CYHUCIICHUs: pa3OWeHue 3amuch 4YHucia Ha OTACNbHBIC IUQPEHI,
HaXOXJEHHE CYMMBI W TNpOM3BeNeHHUS LU(Dp, HAXOXKACHHE MaKCUMAaIbHON

(MUHUMATBLHOM ) IU(PHI.




[IpencraBnenue uyucna B BUjAe HaOopa MPOCTHIX COMHOMKHUTENEH. ANropuTMm
OBICTPOTO BO3BEICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 33JaHHOM JIMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3sik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUIECTBEHHbIC, CHMBOJbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M BOMYHBIC (ailibl.
daiinoBsle mepeMeHHble ((aityioBbie ykazatenu). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

opranm3anv pCKypCHBHBIX BBI3OBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M npubnMkEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ momollbio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bhrumcnenue romanei ¢uryp c
MTOMOIIBI0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpameruii).
[Touck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpPEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble  QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJIBHBIX CTPOK. AJNITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHHU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMeHa HaiIeHHOW MOJCTPOKM Ha JPYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOpPOM an(haBUTE, YAOBIETBOPSIONMIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcesl. BperaucieHne  0000IMIEHHBIX
XapaKkTepUCTHK JJIEMEHTOB MacCHBa WJIM YHUCIOBOM MOCIEI0BAaTEIbHOCTH
(CyMMBI, TIPOU3BEACHUS, CpEIHEro apuMETHYEeCKOro, MHUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJIEMEHTOB, YAOBJIETBOPSIOIINUX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTaMU MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie METONbl COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
ciusaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOPUTMBI 00paOOTKH  JIBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCICHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, II€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHus).  Xd3UI-TAOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33AHHOTO TEKCTa

Crexku. AHaIN3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHUSA. Bwrumcienue
apu(METHYECKOTO BBIPa)KEHU S, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan ajid BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHHe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPHEHTHUPOBAHHOro rpada. KomauuecTBo pa3inuyHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOro Ipada. AIropurm
JlerkcTphl

JepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBbIE anropuTMsl 006xoaa fepesa. Vcnonb3oBaHue cTeka u
ouepeau 11 00xo/a AepeBa

JlnHaMU4YecKoe IPOrpaMMHUPOBAHHUE KaK METOJ PEIIEHUs 3a/1ad C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3aJauH, PEIIAEMbIE C IIOMOILBIO JUHAMHUYECKOTO
IIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHUU. OOBEKTH U
kyaccel. CBoMCTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOTIO TMOAXOJA.

Wukancynsauus, Haciae10BaHue, MoJIuMophu3m
WHudopmanroHHbIe TEXHOJIOTUU

Ananu3 nanHblx. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepu3anusi, aHaiau3 oOTkKJIOHeHWH. IlocienoBaTenbHOCTH
pereHus 3a/1a4y aHau3a JaHHBIX: COOp MEePBUYHBIX JaHHBIX, OUMCTKA M OIIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIU) TIOCTPOSHHE MOJENIH, Mpeodpa3oBaHUe
JAHHBIX, BU3YyalIW3allusl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HMHTEepHET-cepBUCH Uisi 0OpaOOTKHM M TIPENCTABICHUS JJTaHHBIX.

Bonwsmme manasie. MammaHOE 00yUueHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJEKTPOHHBIX TaOJWIl. BBIUUCICHHE CYMMBI,
cpenHero  apudMETUYECKOro, HAWMOOJbIIEro  (HAaWMMEHBIIETO)  3HAYCHUS

nuanazoHa. Beruncnenue ko3 duIMeHTa KOPPENsSIUH JBYX pSJIOB JaHHBIX.




[TocTpoeHne cTOMOYATHIX, JMHEHYATHIX W KPYroBbIX amarpamm. [loctpoeHue
rpadukoB ¢pyHkui. [Tonbop TUHUM TpeHIIA, pelIeHUe 3a/1a4 IPOTHO3UPOBAHUS.

Pemenne 3a/la4 OIITUMH3AllMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanust HOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAENUM B OKOHOMHKE. BblunciuTeNnbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OlEHKAa YHUCIOBBIX MapaMeTPOB MOJEIHUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHoBieHHE 3aBHCHUMOCTEH IO pe3yibTaTaMm

OKCIICPUMCHTA

4.4

4.5

4.6

BepostHOCTHBIE MOJIEIH. Metonrsl Momnre-Kapio. HMurtanmmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

Tabnuunele (pensiuoHHbIe) 0a3bl JaHHBIX. Tabnuila — mpecTaBieHue CBEACHUI
00 ogHoTHnHBIX 00BekTax. Iloine, 3amuch. Kmrou tabmunel. Pabota ¢ roroBoit
0a30i naHHbIX. 3amonHeHne 0a3bl JaHHBIX. [loucK, copTHpoBKa M (UIBTpanUs
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  IMapamMeTpaMu.
Brruncisiemple nosist B 3anpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBS3edl Mexay Tabnuiiamu. BHemrHuit
kio4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX
TexctoBblii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK
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