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HOACHUTEJBHASA 3AIIMCKA

IIporpamMma 1o uHpopmatuke (yriryoa€HHBIM ypOBEHb) HA YPOBHE CPEIAHETO
obmero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTam
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHEr0  OOMIETo
oOpazoBanus, npeacraBieHHbix B PI'OC COO, a taxxke (enepanbHoi padouei
pOorpaMMbl BOCITUTAHMSL.

[IporpaMmma 1o wuHpopMaTuKe MAET MNpEACTABIEHUE O IeNsix, oOuen
CTpaTrernd OOy4YeHHs,, BOCIHMTAHUS M Pa3BUTHS OOYYAIOUIUXCS CPEICTBAMHU
yuebHoro npeamera «Mupopmarnka» Ha yriiy0JIEHHOM YpPOBHE, YCTaHABIMBAET
00s13aTenbHOE peIMETHOE coJiepKaHue, npeaycMaTpUuBaeT ero
CTPYKTYypUpPOBaHUE 1O pa3jieiaM U TeMaM Kypca, ONpenessieT pacipe/iesieHue ero
no kjaccaMm (rojaM H3ydeHwusi), Jaé€T MPUMEPHOE paclpeiesieHne YU4eOHbIX 4acoB
MO0 TEMaTHYeCKUM paszfelaM Kypca U  PEKOMEHIyeMylo (TIPUMEpPHYIO)
[OCIENOBAaTEIIbHOCT ~ HUX  H3Y4YEHHMsI €  Y4YETOM  MEXKIPEAMETHBIX |
BHYTPUIPEIMETHBIX  CBSI3€HM, JIOTUKM y4eOHOrO  MpOIecca,  BO3PACTHBIX
0COOEHHOCTEN 00yYaroIuXCsl.

[Iporpamma 1o nHPOpPMATHKE OMpeEesieT KOMMIECTBEHHbIC U KaueCTBEHHBIC
XapaKTepUCTUKHU y4eOHOro MaTepuasa sl KaxJ0ro roja U3yuyeHus, B TOM 4YHUCIIe
JUIS COAEP KATEIbHOrO HAMOJIHEHUSI PAa3HOTO BHJA KOHTPOJA (IIPOMEKYTOUHON
aTTecTalluu o0yJaronuxcs, BCEPOCCUICKUX POBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOroBoi atTectauun). [IporpamMMa no nuHdopmaruke sBiaseTcs
OCHOBOM JIJI1 COCTABJICHUSI aBTOPCKUX YYEOHBIX NporpaMM U Y4eOHHUKOB,
MOYPOYHOI'O TUIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTuka B cpegHem oduieM o0pa30BaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAydyHOW JUCUMIUIMHBI, HU3ydaroulen
3aKOHOMEPHOCTH IPOTEKAHUS U BO3MOKHOCTH aBTOMAaTU3alMU UH()OPMAIIMOHHBIX
IPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE  O0JaCTH  TPUMEHEHUs  WH(MOPMATUKH, TPEKIE  BCEro
MH(POPMALMOHHBIE TEXHOJIOTUH, YIIPABICHUE U COLIUAIIBHYIO CeEpY;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HMHPOPMATUKH U HUH(DOPMALMOHHON
JesITEebHOCTH.

Kypc unpopmaruku ajisi ypoBHSI CpelHEr0 00IIero oOpa3oBaHUs SIBISETCS
3aBEpIIAIOIIMM 3TallOM HENpPEphIBHOM IMOATOTOBKM OOydaroluxcst B 00J1acTu
UHPOPMATUKU U MH(POPMALMOHHO-KOMMYHHMKAITMOHHBIX TEXHOJIOIHM, OMHpaeTcs
Ha cojiepKaHue Kypca WH(GOPMATUKH YPOBHS OCHOBHOTO 00IIero oOpa3oBaHHs H
ONBIT  TIOCTOSIHHOT'O  MPUMEHEHUS  WH(OPMAIUOHHO-KOMMYHHKAIMOHHBIX



TEXHOJIOTUH, JA€T TEOPETUUYECKOE OCMBICIEHHE, MHTEPHPETALMI0 U 0000LIEeHne
ATOTO OIbITA.

Pesynprarel  yray0n€HHOro ypoBHA HM3Yy4EeHHMs y4yeOHOro mpeamera
«adpopmatuka» OpPUEHTHPOBAHBI HA TMOJYYCHHUE KOMIIETEHTHOCTEH IS
NoCIeayronel mpodeCCUOHANBHON NEeATeThHOCTH KaK B paMKax JaHHOU
npeIMETHON 00JIaCTH, TaK U B CMEXHBIX C Heil o0nacTsx. OHU BKIIIOYAIOT B ceOsl:

OBJIQJICHUE KIIOUYEBBIMU TOHATHUSMH W 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX
CTPOUTCS JaHHas TMpeAMeTHash 00JIacTh, pacro3HaBaHHWE COOTBETCTBYIOIIUX WM
IPHU3HAKOB M B3aUMOCBSI3€, CIOCOOHOCTh IEMOHCTPUPOBAThH Pa3IUUHbIE MTOAXO/bI
K U3YUYEHUIO ABJICHU, XapaKTEPHBIX JJI1 U3y4aeMoU nMpeaMeTHON obnacTy;

YMEHHE pElIaTh TUIIOBbIE NPAKTHUYECKUE M TEOPETUYECKHE 3aJauH,
XapakTepHble ISl KCIOJIb30BAHUS METOJAOB M HMHCTPYMEHTapus JaHHOU
npeaMeTHON 00JacTu;

HaJIM4ue TPEACTaBICHUNA O JaHHOW MpeAMETHON 00JIacTH KakK IeJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHUM), OCHOBHBIX CBA3SX CO CMEXKHBIMH O0JACTSIMHU
3HaHUM.

B pamkax yrinyOn€HHOro ypoBHsI M3y4deHUs MH(OpPMATHUKHA 00€CIIeYMBAETCS
LeJIeHaNpaBJIeHHas MOJArOTOBKAa O0y4YaromMXCAd K MPOJOJDKEHUIO OOpa3oBaHUs B
OpraHm3alMsx  NpoecCHOHAIBLHOTO  O0pa3oBaHHs MO  CIELUAJIbHOCTSM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IUMPOBBIMU TEXHOJOTHSMH, TaKUM Kak
nporpaMMHasi MHXKeHepusi, MH(OpMalMOHHAsT 0€30MacHOCTh, MH(OPMALMOHHbIC
CUCTEMBbl M TEXHOJOTMH, MOOWIIbHBIE CHUCTEMbl W CETH, OOJNbLIME JaHHbBIE U
MalIMHHOE O00Yy4YeHHE, TMPOMBIIUICHHBIA WHTEPHET BeIleH, WCKYCCTBEHHBIN
UHTEIUICKT, TEXHOJOTHMH OECHpOBOIHON CBsI3M, pPOOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTUH, CUCTEMBI PACIpPEAEIEHHOIO PEEeCTpa, TEXHOJOTMH BHUPTYAIbHOW U
JIOIIOJITHEHHOW PEAJIbHOCTEM.

OcHoBHast 1enb u3ydeHuss yuyeOHoro mnpeamera «MHdopmaTuka» Ha
yrayOn€HHOM  YpOBHE CpemHero oOmiero oOpa3oBaHus — oOecredeHue
JanbHENIero pa3BUTUS WH(OPMAIMOHHBIX KOMIETEHIUH OOy4Yarolierocs, ero
TOTOBHOCTH K >KM3HH B YCIIOBUSX Pa3BUBAIONIETOCS MHGOPMAIIMOHHOTO OOIIECTBA
U BO3PacTalollleil KOHKYpPEHIIMM Ha pbIHKE Tpylda. B cBsA3uM ¢ 3TUM H3ydeHUE
uHpopmaruku B 10—11 kimaccax JomKHO 00€CeunTh:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHPOPMATUKH, WH(GOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUHA B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTh OCHOB JIOTUYECKOT'0 U aJITOPUTMUYECKOT O MBIIIJIEHUS;

c(OpMHPOBAHHOCTh YMEHHUM pa3audarh (AaKThl W OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOAbI, BUJETh HX CBSI3b C KPUTEPUSMH OLICHUBAHUA U CBS3b



KPUTEPHUEB C ONPEAETEHHON CUCTEMON LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
0000611aTh UHPOPMAITHIO;

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN O BIMSHUM  HWHQPOPMAIMOHHBIX
TEXHOJIOTUHA Ha >KU3Hb 4YeloBeKa B OOIIECTBE, NOHHUMAaHUE COIMAIBHOTO,
SKOHOMHYECKOTO, ITOJIMTUYECKOr0, KYJIBTYPHOI'O, HOPUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOr0,  MEIULUMHCKOTO U (PU3MOJIIOTMUECKOr0  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHSITHE TTPABOBBIX M dTUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEM, BOBICUEHHBIX B CO3/1aHUE U UCIIOJIL30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, paCIpOCTpaHEHUE NHPOPMALIHH;

CO3/IaHME YCIIOBUW IJIsi Pa3BUTHUSl HABBIKOB Y4YEOHOM, MPOEKTHOM, HAy4HO-
UCCIIEI0BATEIbCKOM M TBOPYECKON NEATEIbHOCTH, MOTHMBALUUA OOYyYarOIUXCs K
CaMOpPa3BUTHIO.

B copepxxanun yueOHoro npeamera «MH(opmaTuka» BBIACIAIOTCS YETbIPE
TEMaTHYECKUX pa3jena.

Paznen «llu¢gpoBasi rpaMoOTHOCTH» TMOCBAIIEH BONPOCAaM yCTPOMCTBA
KOMIIBIOTEPOB M JIPYTUX 3JEMEHTOB LHU(PPOBOIO  OKPYKEHHUSA, BKIIOYAS
KOMITBIOTEPHBIE CETH, UCTIOJIB30BAHUIO CPEJICTB ONEPAI[MOHHON CUCTEMBI, padoTe B
cetu VHTepHET ¥ UCIHOJIB30BAHUIO WHTEPHET-CEPBUCOB, WH(GOPMAIIMOHHON
0€30IMacHOCTH.

Paznen «Teopermueckue OCHOBbI HMH(POpPMATHKM» BKIIOYaeT B ce0s
NOHSATUMHBIA amnmapaT WHQPOPMATUKH, BOMPOCHl KOJUPOBaHHUS HHGPOpPMAIUH,
u3MepeHuss MHGOPMAIIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aiareOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJIETTUPOBAHUS.

Paznen «AaropuTmMbl M NPOrpaMMHpPOBAHHUE) HAIMPABICH HAa Pa3BUTHE
AITOPUTMHYECKOT0 MBILIUICHUS, pa3pab0OTKy aJITOPUTMOB U OIIEHKY UX CIIOKHOCTH,
dbopMuUpOBaHUE HABHIKOB peaiU3alldi MPOTPpaMM Ha SI3bIKaX MPOrPaMMHUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen  «MHpopMaumoHHBbIE  TEXHOJOTMHM»  MOCBSIIEH  BOIPOCAM
NpUMEHEHUsT WH(POPMAIIMOHHBIX TEXHOJOTUN, pPEaJTU30BAHHBIX B MPHUKIATHBIX
IPOrpaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 3ajlayax aHalIu3a
JAHHBIX, MCIOJIb30BaHUIO 0a3 JAHHBIX M BJEKTPOHHBIX TaOIMUI] IS pEUICHUs
NPUKJIAIHBIX 3a/a4.

B npusenéunom nanee comepxanuu ydeOHoro mpeamera «MHbopmaTtuka
KYPCUBOM  BBIJICJICHBI  JIOMOJIHUTENbHBIE TEMbI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrpaMMy OOYyUEHHsI, HO MOTYT ObITh MPEAJIOKEHBI 11 U3YUYECHHUS
OTJIETbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM O0YUYaIOIIMMCS.

VYrinyOn€éHHbIl ypOBEHb U3Yy4YeHHS HWH()OpPMATUKM PpPEKOMEHIyeTcCs s
TEXHOJIOTUYECKOrO0  TpO(uiis, OpPUEHTUPOBAHHOTO HAa  HWHXXECHEPHYIO U



UH(POPMALIMOHHYIO C(epbl NESITebHOCTH. YTIyONEHHBIM YPOBEHb H3YyUEHHUS
UH(GOPMATUKN O0ECIEYMBAET: MOJATOTOBKY O0YyYarolIMXcs, OPUEHTUPOBAHHBIX Ha
CHenuaibHOCTU B 00JAaCTH HH(OPMAIMOHHBIX TEXHOJOTUM M HWH)KEHEpPHbIE
CHEUAIbHOCTH, Y4YaCTHE B IPOEKTHOM M HCCIENOBATENbCKON JIESITEIBHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAMpPAaBICHUSMU OTpacid HH(GOPMALUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, OJITOTOBKY K YYaCTHIO B OJIUMIIMAJIaX U cllaye
EnuHoro rocy1apcTBEHHOI0 3K3aMeHa o0 MH(OPMaTHUKE.

[TocnenoBaTenbHOCTh HM3Y4YEHHs] TEM B MpeAesiax OJHOro roja OOydeHHUs
MOKET OBITh W3MEHEHa IO YCMOTPEHHMIO YYHUTENs IMPHU MOATOTOBKE pabodueit
IPOrpaMMbl U TOYPOUHOT'O MIIaHUPOBAHMS.

OO111ee ynCiI0 4YacoB, pEKOMEH/I0BAHHBIX JUIsl M3Y4eHUs UHPOpMATUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 gacos (4 daca
B HEJICIIO).



COJEPXAHME OBYYEHUA
10 KITACC

MudpoBasi rpaMOTHOCTDH

TpeOoBaHusi TEXHUKU OE30MACHOCTU M TUTHEHBI TMpu pabore ¢
KOMITBIOTEPAMHU U JPYTUMU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[IpunIUnel pabOThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTYypa
¢on Helimana. ABTOMAaTHYECKOE BBIMOTHEHUE MPOTPAMMBI  TIPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAS W JOJTOBpeMeHHas mnamsATb. OOMEH [aHHBIMH C
nomoIbo muH. KoHTpoiepsl BHEMHUX YCTPOUCTB. [IpsAMoii TOCTyn K MaMsTH.

OcHOBHBIE TEeHJICHLIUU pa3BUTUSA KOMITBIOTEPHBIX TEXHOJIOTUH.
[TapamienbHbie BBIYUCIICHUS. MBHorormpoueccopHbie CHUCTEMBI.
CyniepkomnbioTepbl. PacnipenenéHHble BBIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
00bIIMX JaHHBIX. MoOOWIbHbIE LHMQPPOBBIE YCTPOWCTBA © HMX pOJib B
KOMMYHHUKaLHX. Bcerpoennsie KOMIIBIOTEPHI. MUKpOKOHTPOJLIEPHI.
PoGotuzmupoBanHbIe IPOMU3BOICTBA.

[IporpammHoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Bujb
IpPOrpaMMHOr0 oOecredeHus: U ux HazHauyeHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. llapamnenbHoe mporpaMMHUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepallMOHHbIE CUCTEMBI. Y THIIHTHI.
HpaiiBepsl  ycTpoiicTB. MHCcTammsiuud W JEUHCTAUSALMUS — MPOTPAMMHOIO
o0ecrieyeHusl.

@aitnoBbie cucTembl. [IpuHIUNBI pa3MelnieHrs W UMeEHOBaHUs (GalIoB B
nonroBpeMeHHor namatu. [abnonsl a1t onucanus rpynn ¢aiios.

[IporpammHuoe obecneuenue. JluieH3upoBaHue MPOrpaMMHOI0 0OeCIeueHuUsI
u 1mudpoBblx pecypcoB. [lpompuerapHoe u  CBOOOJHOE MPOrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE TIPOTrPAMMHOTO
oOecrieueHusi U I1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMas
3aKoHOJaTeNnbCTBOM Poccuiickor @enepanuu 3a HENPABOMEPHOE MCIOJIb30BAHUE
IPOrpaMMHOT0 00eCTICUCHHS U ITU(DPOBBIX PECYPCOB.

[IpyHIMIIBI TIOCTPOCHUS U annapaTHbIE KOMIIOHEHTHI KOMIBIOTEPHBIX CETEM.
Cerebie nporokonsl. Cete MHTEpHET. Anpecanus B cetu MuTepHeT. IIpoToKobl
creka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Pa3nenenue IP-cetm Ha moxaceT ¢ moMoIibi0 Macok mojcereil. CereBoe
agMuHUCTpUpoBaHue. [loyuyeHre NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuusi CBs3U C y3J0M ceTu. OmnpeneneHue MapuipyTa JIBUKEHUS
IIAKETOB.

Bunet  npestenbHocT B cetu  HMutepHer.  CepBuchl  HMHTepHera.
['eonnpopmaImoOHHBIE CUCTEMBI. | €0IOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(HampuMmep, JIOKalusT MOOWIBHBIX TEIEPOHOB, OMNPEAEIEHUE 3arpyKEHHOCTH
aBTOMarvcrpasei), UHTEPHET-TOProBJisA, OPOHUPOBAHUE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHbIE DJIEKTPOHHBIE CEepBUCHI M yciyrd. CollMalibHbIE CETH —
OpraHu3alMs KOJUIGKTUBHOTO B3aMMOJAEWUCTBUS U oOMeHa naHHbIMU. CereBoit
STUKET: MpaBWiIa MOBeAeHUs B KuOepnpocrpaHcTBe. IIpobiema MOMIMHHOCTH
nojydeHHor nHdopmanuu. OTKpbITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIPO3bl, CBS3aHHBIE C HCIIOJIb30BAaHUEM
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHonoruil. OOuiye npodaeMbl 3alIUThl
uHpopMmarmi U wHpoOpMarMoHHoW  Oe3omacHocTu.  CpencTBa  3allIUTHI
uHbOpMaIIMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX WU aBTOMATHU3UPOBAHHBIX
uHpopMallMOHHbIX ~ cucTeMax. [IpaBoBoe oOecreyeHne HMHPOPMALMOHHOM
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHMPOBAHHOIO  JOCTyNa K  JIMYHOHU
KOH(UIEHIMATBHON HHpOpMALMK, XpaHSAUIECcsS Ha NMEPCOHATLHOM KOMIIBIOTEpE,
MOOUJILHBIX yCTpoicTBax. BpenoHocHoe nmporpaMMHOe oOecriedeHue U CrocoObl
O00pbObI ¢ HUM. AHTUBUPYCHBIE Hporpammbl. OpraHuzanus JIHYHOTO apxuBa
uHpopmarnu. PezepBHoe konupoBanue. [laponbHas 3amura apxusa.

[udpoBanne naHHbIX. CUMMETPUYHBIE W HECHUMMETPUYHBIC MIUDPHI.
[Mudper npocrori 3amensl. [ludp Hezaps. [Hudp Bwuxkenepa. Anroputm
mudpoBanns RSA.

Teopernyeckune 0CHOBbI MHPOPMATHKH

Nudopmanus, nanusie u 3Hanus. MadopmamonHsie npoleccsl B MpUpoeE,
TEXHUKE U OOLIECTBE.

HemnpepblBHBIE M JUCKpPETHBIE BEJIWYMHBI M CUTHaIBL. HeobxoaumocTsb
JUCKpeTH3auuu MHGOpMalui, MpeIHa3HAYEHHOW /i1 XpaHEHUus, Mepefadyd |
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBouuHOE KOAMpOBaHHWE. PaBHOMEpHbIE U  HEPABHOMEPHBIE  KOJBI.
JlekomupoBaHre COOOIIECHUM, 3alMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
VYcenoBue @ano. [loctpoeHne OIHO3HAYHO JOEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHuibl uamMepenus koiuyecTBa MHGopmanuu. AndaBUTHBIA MOAXOA K
OIICHKE KOJIMYeCTBa NH(POPMAIIUH.

Cucrembl cuucinenus. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YHCEN B
NO3MIMOHHOM cucteme cuuciaeHusa. CBONCTBa MO3MLUMOHHOM 3alKMCH YHUCIHA:
KOJIMYECTBO LIMPP B 3aMKUCH, NPU3HAK JETUMOCTH YHUCJIa HA OCHOBAHHE CUCTEMBI
CUMCIIEHHA. AJITOPUTM IIEPEBOAA LIEJIOr0 Yucia U3 P-U4HON CUCTEMBI CUUCIIEHHS B
JNECATUYHYI0. AJTOpUTM IepeBoAa KOHEYHOM P-wuHON npoOu B NECATHUUHYIO.
AJITOpUTM TEpPEBOJIa LEIOr0 YMCia W3 JECATUYHOW CUCTEMBbI cuuciieHusi B P-
nyHyro. IlepeBoxg koHewHOW jgecatudHod Apodu B P-uunyro. JIBomyHas,
BOCBMEPHUYHASI U IIECTHAIUATEPUYHAS CHUCTEMBI CUMCIIEHUS, CBS3b MEXKIY HUMMU.



Apudmernyeckue omnepanuyd B MO3UIMOHHBIX CHUCTEMaxX CUHUCIEHUS. TpoudHas
YpaBHOBEILICHHAS CUCTEMA CUUCIICHUS. JIBOMUHO-/IECITUYHAS] CUCTEMA CUUCIICHUS.

KonupoBanne TtekctoB. Komupoka ASCIL. OpgHoGaliTHBIE KOIUPOBKH.
Cranmapr UNICODE. Komupoeka UTF-8. Omnpenenenne uHGpOpMaAIMOHHOTO
00bEMa TEKCTOBBIX COOOILIEHUI.

KomupoBanne  u3oOpaxenuil. OueHka  UHGOPMAIIMOHHOTO  00BEMa
rpauuecKkux JaHHBIX MPU 33JJaHHBIX Pa3pelIeHUH U II1yOrnHe KOJUPOBAHUS 1IBETA.
IIBeToBric Momenu. BekropHoe komupoBanue. ®opmarel rpadudeckux (aisos.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Konuposanue 3Byka. Onienka nHOOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPU 3aJIaHHBIX YaCTOTE IUCKPETU3ALUHU U Pa3PsAIHOCTU KOJUPOBAHMS.

Anrebpa noruku. llonsitTue BbICKa3biBaHUS. BbickaspiBaTenbHbIE (HOPMBI
(mpeaukatel). KBaHTOpHI CyIIECTBOBAHUS U BCEOOUTHOCTH.

Jlornueckue omepainuu. TaOiauIbl UCTUHHOCTU. Jlormueckue BBIpAKEHUS.
Jlornueckue ToxaecTBa. J(OKa3aTelbCTBO JOTMYECKUX TOXKAECTB C IOMOIIBIO
Ta0JIMI] UICTUHHOCTH. Jlornueckue orneparyy 1 ornepanyy Haj MHOKECTBAMH.

3aKkoHbI anreOpbl JOTMKW. ODKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTUHYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUS U CUCTEMbI YpaBHEHUM.

Jlornyeckue QyHKIUU. 3aBUCUMOCTH KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
GYHKIIUNA OT KOJIMYECTBA apryMEHTOB. [losTHbIE CUCTEMBI TOTHYECKHUX ()YHKITHIA.

Kanonuueckue  dopmbl  Jiorudeckux  BhIpakeHuil.  CoBeplilleHHbIE
JTU3BbIOHKTUBHBIC W KOHBIOHKTHBHBIE HOpPMAJIbHBIE (DOPMBI, QJITOPUTMBI HX
MOCTPOEHUS TI0 TaOIUIE HCTUHHOCTH.

Jlornueckue »>IeMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psansiii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKMX JJIEMEHTAxX I10
3aJJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3aIlMCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBiieHre LENBIX YKMCEN B MHaMsATU KomibioTepa. OTrpaHUYEHHOCTD
Jana3oHa YHUCEI IMPU OrPaHMYECHUM KOJMYECTBa pa3psaoB. llepenonHeHue
paspsiTHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBINA OWUT. J|BOMUYHBIN
JOTIOJTHUTEINIbHBIN KOJI OTPULIATEIIbHBIX YUCEN.

[lobutoBble normyeckue onepauuu. Jlornueckuit, apudmernueckuii u
nukindeckud  casuru. [lludpoBanne ¢ mnomoiibl0 MNOOUTOBOW — OMeparu
«uckimoyaromee MJIN .

[IpencrapiieHre BELIECTBEHHBIX YMCEN B IMaMSITH KOMIIBIOTEPA. 3HAyallas
4acTh M MOPSAJOK uMcia. Jlnana3oH 3HaUeHUM BenlecTBEHHBIX uucen. [Ipobiemsl
XpaHEHUs BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OrPAHUYCHHEM KOJIMYECTBA
pa3psoB. BelonHeHre onepanuil ¢ BEIIECTBEHHBIMU YHCJIAMH, HAKOIUIEHUE
OITMOOK TIPY BBIYUCIICHUSX.



AJITOPUTMBI H IPOTPAMMHPOBAHHE

OmnpeneneHrue BO3MOXKHBIX PE3YJIbTATOB pabOThl MPOCTEHIIMX aJIrOpPUTMOB
yIOPABJICHUS] HWCIOJHUTENSIMU U BBIYMCIUTEIBHBIX alrOpuTMoB. OrnpeneneHue
UCXOJIHBIX JaHHBIX, IPU KOTOPHIX AITOPUTM MOXKET JIaTh TPEOYyEeMBbIil pe3ysbTarT.

Otamnbl pelieHus 3aJad Ha KoMIbloTepe. MHCTpyMeHTanbHbBIE CpencTBa:
TPaHCIATOP, OTJIAMYUK, NpoGuaupoBmMK. KomMnwismus W HHTepHpeTanus
nporpaMm. BupTyasibHble MallluHBI.

WNurerpupoBannas cpema pa3paboTku. MeToapl OTIAKd  MPOrpamM.
Hcnonp3oBanne TpaccupoBOuYHBIX Tabmuil. Otnamounsiii BeiBox. [lomaroBoe
BBINIOJIHEHUE ITporpamMMbl. Touku octaHoBa. [IpocMoTp 3HaYeHN IEPEMEHHBIX.

Aszpik  mporpammupoBanus (Python, Java, C++, C#). Tumbsl JnaHHBIX:
LEIOYUCIICHHbIE, BEIIECTBEHHbIE, CUMBOJIbHbIC, JIOTMYECKHE. BeTBieHwus.
Cnoxuble ycnoBus. [luknel ¢ ycnoBuem. Llukiabl 1o  mEpEeMEHHOM.
B3aumo3aMeHsieMOCTh  pa3IMYHBIX  BUAOB  LMKJIOB. VHBapumaHT  HuMKIa.
CocraBieHre LMKIA C UCIOJB30BAHUEM 3apaHee ONpPEAEeIEHHOrO WHBapHaHTa
UKIIA.

JIOKyMEHTHpPOBAaHUE IIPOrPaMM. Hcnonp3oBanne KOMMEHTAapHUEB.
[ToaroroBka onucaHust NPOrpaMMbl U HHCTPYKIIMH JJIs MTOJIb30BATENS.

AnropuTMbl 00pa0OTKU HATYPAIBbHBIX YKCEN, 3alHUCAHHBIX B MO3UITMOHHBIX
CUCTEMaX CYHUCJICHHs: pa3OMeHWe 3amuch 4YuCia Ha OTHelIbHBIE HHQPHI,
HaXOXJAEHUE CYMMbl W TIpou3BeleHUus 1udp, HAXOKIACHHE MaKCUMaJIbHON
(MUHUMAJIBHOM) LU PHI.

HaxoxneHue Bcex NMpOCTBIX YMCEN B 3aJaHHOM JuarnasoHe. IIpencrasieHue
qrcia B BUJIE HAOOpa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIEHb.

O6paboTka JaHHBIX, XpaHaluxcs B (aiinax. TekcToBble U JBOUYHbBIE (HAMITBI.
QaitoBbie TiepeMeHHbIe ((aioBbie ykazatenu). Urenwe u3 Qaiuna. 3amnuch B
daiin.

Pa3buenue 3anaun Ha noazanayu. [lognporpammel (poreAypsbl U QyHKIIMH).
Pexypcus. PexkypcuBnble 00bekThl ((hpakrtansl). PekypcuBHbIe mpouenypbl u
byskimu. Mcronb3oBaHue CTeKa sl OpPraHu3aIlii peKyPCHUBHBIX BBI30BOB.

Hcnonb3oBaHne CTaHIApTHOW OHOIMOTEKM A3bIKA MPOrpaMMHUPOBAHUS.
[lopxntoueHue  OMONMOTEK  MOANPOrpPaMM  CTOPOHHUX  NPOU3BOAMUTENEH.
MoaybHbIN MPUHIMI TOCTPOEHHS IPOTPAMM.

Yucnenusle MeToApl. ToyHOoe W NPUOMMKEHHOE peIIeHUs 3a/JayM.
YucrieHHbIe METO/IbI PEUIEHUS] YPAaBHEHUI: METOJ epedopa, METO I MTOJIOBUHHOIO
neneHus. [IpuOnuxEéHHOE BBIUMCICHHE JUJIMH KPUBBIX. BbluncieHue ruiomaaen
buryp Cc NOMOUIBIO YHUCIEHHBIX METOAOB (METOJA MPSMOYTOJIbHUKOB, METOJ



tpanenuii). Ilonck wmakcumyma (MUHMMYMa) (QYHKUMA OJHOW NEPEMEHHOU
METOJIOM MOJIOBUHHOTI'O JICJICHHUS.

O6paboTka CHUMBOJBHBIX  JAHHBIX. BcTpoeHHble  (QYHKUMH  A3bIKA
IPOrpaMMHUPOBaHUS i1 00paOOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKHU
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSBJIEHUN CHMBOJIAa B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBa IO MPOOENbHBIM CHMBOJAM, IMOUCK MOJCTPOKU
BHYTPU JIaHHOW CTPOKH, 3aMEHa HalJeHHOW TMOJCTPOKH Ha JAPYTYIO CTpPOKY.
['enepanus Bcex CIOB B HEKOTOPOM ali(haBUTE, YAOBIETBOPSIONINX 3aJIaHHBIM
orpannueHusiM. [IpeoOpa3oBaHue ynciaa B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TOCIENOBATEILHOCTH 4YHCE. BplunciaeHrue 000OIIEHHBIX
XapaKTEPUCTUK IJIEMEHTOB MACCHBA WJIM YHCIIOBOM IMOCJIEI0BATEILHOCTH (CyMMBI,
IPOU3BEJCHUS, CPEIHEr0 apu(PMETHYECKOro, MUHUMAIBHOIO M MaKCHUMAaJlbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, YAOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO).
JIMHEWHBIN MOUCK 3aJJaHHOI0 3HAUCHUS B MAacCHUBE.

CoptupoBka omHOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO/T
nmy3bIpbKa, METOJ] BbIOOpa, COpPTHpOBKAa BcTaBKamu). COPTHUPOBKA CIHSHUEM.
beictpas coprupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBI IOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHbIe MacCuBBl (MaTpHIlbl). AJTOPUTMBI OOpaOOTKHA JBYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOT O YHCIOBOI'0 MACCHBA IO 33JJaHHBIM MpaBUiIaM,
MIOMCK 3JIEMEHTA B IBYMEPHOM MACCHUBE, BBIUHUCIEHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MAacCHBa, IEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOI'O MaCCHBa.

NudopmanmoHHbie TEXHOJIOTUU

TekctoBeiii mporieccop. PenaktupoBanue u dopmarupoBanue. I[IpoBepka
opdorpapun u rpammarukud. CpencTBa TOHWCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Mcrnonb3zoBanue  crwiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KomnexktuBHas pabora ¢ JOKyMEHTaMH.
NHcTpyMeHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O0iayHble CEpPBUCHI.
HenoBas mneperucka. Pedepar. I[lpaBuna 1UuTUpPOBaHUS HUCTOYHUKOB U
oopmieHust OuOnHorpadguueckux ccpuloKk. OQopMiIeHHE CIUCKA JIUTEPATYPHI.
3HAaKOMCTBO C KOMITBIOTEPHOM BEPCTKOW TEKCTA. TE€XHWYECKHE CpPENCTBAa BBOJA
TekcTta. CrHenualu3upOBaHHBIE CPEACTBA PEJAKTHUPOBAHUSA MaTEMAaTHYECKHX
TEKCTOB.

AHann3 gaHHbIX. OCHOBHBIE 3aJayM aHajiu3a JaHHBIX: MPOTHO3UPOBAHMUE,
KjaccupuKanus, KilacTepusalus, aHalu3 OTKJIoHeHui. I[locienoBareabHOCTD
pelieHus 3a7a4 aHajau3a JAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA
KauyecTBa JIAHHBIX, BHIOOP W/WIM MOCTPOEHUE MOJIEIH, MpeoOpa3oBaHUEe JaHHBIX,
BU3yaJIM3alldsl JAHHBIX, UHTEpIIpeTalus pe3yabTaroB. [IporpamMmMubsie cpeacTBa u



MHTEPHET-CEPBUCHI Il 00paOOTKHU U MpEICTaBICHUS JIaHHBIX. bomblue JaHHBIE.
MammnHoe o0yuenue. HTemeKTyanbHbli aHau3 TaHHbIX.

AHaJIU3 JJaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaONuIl. BbluucieHHe CyMMBlI,
cpenHero apupMeTHYeCcKOro, HauOOoNIbIIIEro (HAMMEHBIIIET0) 3HAYCHUS TUaNa30Ha.
Breruncnenne kosdduimenta Koppensiu IByX pSAAOB JaHHBIX. [locTpoeHue
CTOJIOUATHIX, JIMHEWYaThIX M KPYroBblx auarpamm. IloctpoeHue rpadukoB
byukuuit. [Tonbop nuaMM TpeHaa, perieHne 3a1ad IporHo3upOBaHHUS.

UucneHHoe pelIcHWE YpaBHEHHH C IIOMOINBIO Toxbopa mapamerpa.
Ontumu3zanus Kak MOMCK HAaWIy4dllIero pelleHus B 3aJaHHbIX ycioBusx. LleneBas
byHKIMsA, orpaHudeHus. JIoKkalbHBIE UM TJIOOATbHBIA MUHUMYMBI II€JIE€BOU
dbyukuu. Permenre 3a1a4 ONTUMHU3AIMKI C TTIOMOIIBIO JIEKTPOHHBIX TaOJIHIL.

11 KJIACC

Teoperuueckne 0CHOBbI HHPOPMATHKHU

Teopernueckne mMOAXOABI K OIEHKE KOJIMYECTBa HMHGOpMAIMH. 3aKOH
agmutuBHOCTH WMH(opManuu. Dopmyna Xaptiau. Mubopmanus ¥ BEpPOATHOCTS.
®opmyna llleHHOHA.

Anroputmbl cxatus JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroput™mbl CKaTusl JaHHBIX C TOTEPSIMU. Y MEHbIIEHUE
rIyOMHBI KogupoBaHus 1iBeTa. OcHOBHBIE Ujien anropurmoB cxatusa JPEG, MP3.

CkopocTh mepenauyv JaHHBIX. 3aBUCUMOCTh BPEMEHU IIepeladyd  OT
UH(POPMAIIMOHHOTO 00bEMa JaHHBIX U XapaKTEPUCTHK KaHayia CBSI3U. [IpuunHBI
BO3HUKHOBEHHUS OMMOOK TMpu Tmepedadye JaaHHbIX. Konbl, TO3BONSIONINE
OOHApyXUBAaTh W HCHPABIATH ONIMOKH, BO3HHUKAIOIIME MPHU Mepenaye JaHHbIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ nosropenuem 0utos. Koabl XaMmuHra.

Cucrembl. KoMIoHeHTBI cuUCTEMBI W HX B3auMoaelcTBue. CHUCTEMHBIN
s dext. Ynpasnenne kak nHGOpMAIIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mopenu u MmoxenupoBanue. Llens mMoxennpoBanus. COOTBETCTBHE MOJEIH
MOJIETTUPYEMOMY OOBEKTY WIJIM MpOIecCy, LeIu MoJenupoBanus. dopManuzanus
IIPUKJIAJHBIX 3a]1a4.

[IpencraBienrie pe3ynbTaTOB MOJEIUPOBAHHUS B BHUIE, YAOOHOM Jis
BOCIIPUSATHUSI YeJIOBEKOM. ['paduueckoe mpeAcTaBieHre JaHHBIX (CXEeMbl, TaOJIHUIIbI,
rpaduKm).

I'padpr. OcHoBHbIe MOHATUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MAaTpHI] CMEXKHOCTH, BECOBBIX MATpPUL, CHOUCKOB CMEXHOCTH. Pemienue
QITOPUTMUUYECKUX 3a/lad, CBS3aHHBIX C aHamu3oM TpadoB (IMOCTpOEHUE
ONTHUMAJILHOTO TMYTU MEXIy BeplIMHaAMU rpada, OmpeleseHue KOJIUYeCcTBa
Pa3IMYHBIX IIYT€M MEXAYy BEPUIMHAMU OPUEHTUPOBAHHOIO AIUMKIMYECKOTO

rpada).



JlepeBbsi. bunapnoe aepeBo. JlepeBbs moucka. CrocoObl 00Xxona nepesa.
[IpencraBnenue apupMeTUYECKUX BBIPAXKEHUN B BUJIE AepeBa. JIUCKpETHbIE UTPbI
JIBYX UTPOKOB ¢ mojiHoM nH(popmarueit. [loctpoeHue aepera rnepedopa BapuaHTOB,
OIKCAaHUE CTPATErUy UTPhl B TaOIUYHON (hopMe. BRIMTPHIIIHbIE U IPOUTPHIIIHBIE
NO3ULIMH. BBIMIPBIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOIO0 MHTEIUIEKTa. CepBUCHl MAllMHHOTO NEPEBOAA U
pacnio3HaBaHusl yCTHOU pedyd. KorHUTUBHBIE cepBUCHL. MaeHTudukanus u mouck
HU300pakKeHUH, pacrno3HaBaHUE JIWIL. CamooOyyaromuecs CHCTEMBI.
HckycCcTBEHHBIM MHTEIVIEKT B KOMIBIOTEPHBIX Mrpax. Mcmonb3oBanue MeTonoB
UCKYCCTBEHHOI'0 MHTEIJIEKTa B oOydarolmux cucremax. Vcnonb3oBaHue MeToA0B
UCKYCCTBEHHOI'O0 MHTEJUJIEKTa B poboTtorexHuke. MHrepHer Bemiei. [lepcrnekTuBb
Pa3BUTHS KOMITBIOTEPHBIX HHTEILIEKTYAJIbHBIX cUCTeM. HellponHsle ceTu.

AJITOPUTMBI H IPOTPAMMHPOBAaHHE

Qopmanuszauuss  NOHATUA  ainropurma.  Mammnaa  TeropuHra  Kax
YHHUBEpCalbHas MOAEIb BeruucieHui. Tesuc Yépua—TrropuHra.

OrneHka CIIOKHOCTH BhIUUCIEHUN. Bpems paGoTel 1 00BEM HCHONB3YyEMOi
naMATH, MUX 3aBUCHMOCTb OT pa3Mepa MCXOOHBIX JaHHbIX. OneHka
ACUMIITOTHUYECKON  CIIOKHOCTHM  aJITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHUAIBHOMN
cinoxxHoctd. Ilepebopubie anroputmbsl. IIpuMepsl pa3iIMUYHBIX —aAJITOPUTMOB
penIeHns OHOM 3a/1a4i, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTD.

[Iouck mpocCTBIX 4YMCEN B 3aJaHHOM JHANAa30HE C IOMOIIBI aJropuT™Ma
«peuieTo DparocheHar.

MHoropa3psAHble 1eble YUclia, 3aJa41 JUIMHHOW apu(pMETHKH.

CrnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpaKEHUs).  XOII-TAOJHIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOrO BbIpakeHHs. BwluucieHue
apu(PMETUIECKOTO BhIPAKEHHUS, 3aITMCAHHOTO B TOCT(PUKCHOM opMme.

Ouepenu. Mcnonp30BaHue ouepen sl BpEMEHHOIO XpaHEHUs JaHHbBIX.

Anroputmbel Ha rpagax. IloctpoeHne MHUHMMaIBHOIO OCTOBHOIO J€peBa
B3BEIICHHOIO0 CBSI3HOI'O HEOpUEHTUpoBaHHOro rpada. KoiaumdecTBo pa3iuyHBIX
nyTed MeX1y BepLIMHAMU OPUEHTHUPOBAHHOTO AlIMKJINYECKOro rpada. Alroputm
JIeHKCTpBL.

JepeBbs. Peanuzanus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOUYHBIE
(Ounapubie) nepeBbs. [locTpoeHue nepeBa s 3aJaHHOTO apU(METHUECKOTO
BbIpaxkeHUsl. PekypcuBHbBIE anropuTMbl 00xoaa AepeBa. Vcnonb3oBaHue creka U
ouepenu sl 00Xo/1a iepena.

JluHaMH4YecKoe MpPOrpaMMHUPOBAHME KaK METOJ pEIICHUs 3a1ad  C
COXpPAaHEHUEM NPOMEXKYTOUYHBIX PE3YJbTATOB. 3aJauyH, pPEHIaeMble C MOMOIIbIO



JUHAMUYECKOIO TMPOrPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (PYHKIIHM,
MOJICUET KOJIMUECTBA BAPUAHTOB, 3aJ]a4l ONITUMU3AIIUH.

[Tonsatue 06 0OBEKTHO-OPUEHTUPOBAHHOM IporpaMmupoBaHuu. OOBEKTHl U
kiaccel. CBOMCTBA M METOJBI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHATHU3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IMOIXOJA.
Wukancynsuus, HacieIoBaHUE, TOJIUMOP(PU3M.

Cpenbl ObicTpoit pa3paborku mnporpamM. IlpoexktupoBanue wuHTepdeiica
nosib3oBarend. Vcnonb30BaHWE TOTOBBIX — YOPABISEMBIX  DJIEMEHTOB  JUIs
nocTpoeHust uuTepdeiica.

OG30p  s3bIKOB  TporpammupoBanus.  [loHstue o0  mapaaurmax
IPOrpaMMHPOBAHUS.

NudopmanmoHHbIe TEXHOJIOT MU

OTtanbkl  KOMIIbIOTEPHO-MAaTEMAaTHYECKOI0  MOJCIMPOBAHUS:  MOCTAaHOBKA
3aja4uM, pa3paboTKa  MOJENd, TECTUPOBAHHUE  MOJCIH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3yJIbTATOB MOJIECIIUPOBAHHS.

Juckpernzanusi 0OpU  MaTEMAaTHUYECKOM MOJECIMPOBAHUU  HEIMPEPBIBHBIX
npoiieccoB. MogenupoBaHue ABWKEHHS. MojenupoBaHue OHOJIOTMYECKUX
cucteM. MaremaTuueckue  MOJACIM B DKOHOMHUKE.  BbIUHCIUTEILHBIC
AKCIEPUMEHTHI C MOJIEIISIMHU.

O6paboTka pe3yabTaTOB SKCHEpUMEHTA. METOo/l HaMMEHBIINX KBaJIPaTOB.
OleHKa 4YHUCIOBBIX TApaMETPOB MOJECIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEH MO pe3yibTaTam dKCIepUMEHTA.

BepostHoctaeie  momenu.  Mertonsl Monte-Kapno.  Mmurtaunonnoe
MoaenupoBanue. CUCTEMbI MAaCCOBOTO 0OCITYKUBaHUSI.

Tabnuunble (penslMOHHbIC) 0a3bl JaHHbIX. Tabiauna — MpeiCcTaBIICHUE
cBelleHHi 00 OmHOTMHHBIX 00BekTax. Ilone, 3amucek. Kirou taGmunel. Padora ¢
roToBoM 0a30il MaHHBIX. 3amoyiHeHWE Oa3bl JaHHBIX. [loMCK, COpTHUpOBKA U
bunbTpanys JaHHBIX. 3ampOChl Ha BBIOOPKY JTaHHBIX. 3alpOCHI C MMapaMeTpamu.
Brruncnsiembie nosist B 3apocax.

Mmuororabnuynbie 0a3bl JaHHBIX. THUMBI CBA3eH Mexay TaOIuIamu.
Buemrnuii kirod. [lenoctHOCTh 6a3b1 TaHHBIX. 3aMpOChl K MHOTOTAOIWYHBIM 0a3am
JAHHBIX.

Nurepuer-npuiioxkenus. IloHaTre o cepBepHON U KIMEHTCKOU YacTsX caura.
TexHOmOrus «KJINEHT — CepBEpP», €€ JOCTOMHCTBA M HENOCTAaTKU. OCHOBBI S3bIKa
HTML wu xackamubix tabmun, ctuneit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3merienne BeO-caliToB. Ycmyra xocTuHra. 3arpyska (aiijioB Ha Caur.

BBon n3o0paxeHuil ¢ UCIONIB30BAHUEM PA3JIMYHBIX IU(GPOBBIX YCTPOWUCTB
(mdpoBbIX (oToaNmapaToB ¥ MHUKPOCKOIIOB, BUICOKaAMEP, CKAHEPOB M JPYrUX



yctpoiicTB). I'papuueckuii penakrop. Pazpemenne. Kagpuposanue. Mcnpasnenue
nepcnekTuBbl. I'mcrorpamma.  Koppekuuss  ypoBHeEW, KOppeKUHs  IIBETA.
OOGeciBeunBaHue MBETHBIX u300paxkeHuil. Perymb. Pabora ¢ oOnactsamu.
OUIBTPBL.

MHuorocinolineie n3o0paxenusi. TexcroBble cion. Macka cnosi. Kananel.
CoxpaHnenue BblJieTIeHHON obOsiact. [loAroToBka WITIOCTpalvil aJisi BeO-CalTOB.
AHUMUPOBaHHBIE U300pAKEHUS.

Bekroprnas rpaduka. IlpumutuBpl. HM3MeHeHue mopsaka dSIEMEHTOB.
BreipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBaHnue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHU .

[IpyHIMOBI  TIOCTPOEHUSI M PEIAKTUPOBAHUS TPEXMEPHBIX  MOJEINEH.
Cerounble Mogenu. Matepuanbl. MoaenupoBaHUE HWCTOYHHUKOB OCBELICHUS.
Kamepsl. AnnutuBnbie TexHonmoruu (3D-mpuntepsl). [loHsaTne o BUpTyanbHOU
pEeaIbHOCTU U JONOJHEHHOW PEaJbHOCTH.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOIT'PAMMLBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXAKOT TOTOBHOCTH M  CIIOCOOHOCTh
o0y4Jarommxcs PyKOBOACTBOBAThCA CHPOPMUPOBAHHONW BHYTPEHHEU IMO3UIIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllMil, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHUN, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSIM  POCCHUMCKOTO
o0lIeCTBa, paCIIUPEHUE KU3ZHEHHOIO OMbITA W OMbITA JEATEILHOCTU B IpOIECCe
peanu3anuyi  CpeACTBAaMU  y4yeOHOrO TpeIMeTa OCHOBHBIX  HalpaBlIEeHUUN
BOCIIUTATEIbHOU JIEATEIbHOCTH.

B pesynbrate wusyueHuss uHOOPMATUKKM HA YPOBHE CpeaHEro OOIIero
oOpa3oBaHus y oOydaromierocsi 0yayT cqopMUpOBaHbI CIEAYIOIIME JTUYHOCTHBIE
pEe3ybTaTHI:

1) rpa:xIaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, YyBa)KEHUE
3aKOHA W TPaBOMOpPSAKA,  COOJIOJEHWE  OCHOBOIIOJIAralolUX  HOPM
WH(GOPMAIIMOHHOTO TIpaBa U MHGOPMAITMOHHON O€30MaCHOCTH;

FOTOBHOCTh MPOTUBOCTOSTH HUJEOJIOTUM DKCTPEMHU3MA, HaI[MOHAIU3Ma,
KceHOPoOUM, IUCKPUMHHAIMKA TIO0 COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUUECKOMY HaCJIEAMNI0, TIOCTUXKEeHUsIM Poccuu
B HayKe, HICKYCCTBE, TEXHOJIOTUSIX, IOHHUMaHUE 3HAYCHUSI HH(POPMATUKU KaK HAYKU
B KU3HU COBPEMEHHOT0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHer;

4) 3cTeTH4€eCKOT0 BOCTIUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKJIIOUYasl OCTETUKY HAay4yHOTO H
TEXHUYECKOT O TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PAa3IMYHBIC BUABI WCKYCCTBA, B TOM YHCIEC
OCHOBAHHOI'0 HAa UCTIOJIb30BAHUHU UH(OPMAIIMOHHBIX TEXHOJIOTH;

5) puzuvyecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTH  370pOBOIO W Oe3omacHoro  oOpasza  KM3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPDOBBIO, B TOM 4YHCIE 3a CUET



coOroeHusl TpeOOBaHUI O€30MacHON 3KCIUTyaTaluu CPEACTB MH(OPMAMOHHBIX
Y KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOWM W COLUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MIIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKyI0 JAESTEIbHOCTD;

uHTepec K cdepam mnpodecCHoHATbLHON JeATeIbHOCTH, CBS3aHHBIM C
UHPOPMATHKOM, MPOrpaMMHUPOBAaHUEM ¥ WH(POPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBAHHBIMHA Ha JOCTIDKCHHUSX HAayKH WH()DOPMATUKH W HAYIHO-TEXHUYIECKOTO
nporpecca, yMeHUE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymiedl npodeccun u
peaanu30BBIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHI0O M CaMOOOpPa30BaHHIO Ha
MPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

OCO3HAHHE TJI00AJILHOTO XapaKTepa JKOJIOTHYECKHX IMPOOJIeM M MyTeH HX
pemieHus, B TOM 4YHCIE C y4€TOM BO3MOXKHOCTEH WH(OpPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 NMO3HAHHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAYKH, JIOCTHXKEHHMSIM HAy4YHO-TEXHMYECKOIro Iporpecca u
0OIIIECTBEHHOM MPAKTUKH, 32 CUET MIOHUMAHUS POJIM MHPOPMAITMOHHBIX PECYPCOB,
WH(OPMAIIMOHHBIX TPOILIECCOB M HMH(POPMAIMOHHBIX TEXHOJOTUM B YCIOBHUSIX
1 poBoit TpanchopmaIu MHOTUX cdep KU3HU COBPEMEHHOT'0 00IIEeCTBa;

OCO3HAHUE IIEHHOCTH HAYYHON JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO U UCCIIEIOBATEIIbCKYIO IESITEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

B mpouecce noCTUXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPAMMBI
no wuHPOpMATUKE Yy OOYyYarolUXCsi COBEPIUICHCTBYETCS AMOIIMOHAIbHBIN
WHTEJUICKT, PEATIONATatoNi ChOPMHUPOBAHHOCTH:

CaMOpEryJIMpPOBaHUS, BKIIOYAIONIETO0 CaMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCI K
IMOIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEW MOTHBAIIUM, BKIIIOYAIOIIEH CTPEMJICHHE K JIOCTHXKEHUIO LIENU U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOMAS M3 CBOUX
BO3MOKHOCTEH;

IMMATHUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIUOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBHIBATh €r0 MPU OCYIIECTBICHUM KOMMYHUKAIIUU, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKJIFOYAIOIIHUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3pemaTh KOHPIUKTHI.



METAINPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3yueHuss MHPOPMATHKHA Ha YpPOBHE CPEAHEr0o OOIIEro
oOpa3zoBaHus y oOyuaromerocss OyayT c(OpMUpOBaHBI METAlpeIMETHbIE
pe3yJbTaThl, OTPAKECHHBIE B YHUBEPCAIbHBIX Y4EOHBIX NEHCTBHAX, & UMEHHO —
MIO3HABATENIbHBIE  YHUBEpCAJbHbIE YueOHbIE JeHCTBUS, KOMMYHHUKATHBHBIC
yHHUBEpCalIbHbIC y4eOHBbIC JEHCTBUS, PETYIATHBHBIC YHHUBEpPCAIbHBIC yueOHBIC
JEMCTBUSI, COBMECTHAS JESTEIbHOCTD.

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIE HeiicTBUS

1) 6a30BbIe JIOTHYECKHUE JIefiCTBHSI:

CaMOCTOSITeILHO  (OPMYJIMpOBaTh M aAKTyaIM3UpPOBaTh  MpoOsIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIECTBEHHBIM MPHU3HAK WM OCHOBAHUS JJIsi CPaBHEHUS,
KJ1accu(puKauy 1 0000IeHHUS;

onpeAeiaTh IMeMu AEATCIbHOCTH, 3aJlaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIAaH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIINXCS
MaTepHuaJbHbIX U HEMATEpPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JIEATEIIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
1EJIsIM, OIIEHUBATh PUCKH MOCIEICTBUIN AESITEIbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/IEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX POOIEM.

2) 6a3oBble HcCiIeA0BaTEILCKHE TeiiCTBUS:

BJIQJIETh HABBIKAMHU YUEOHO-UCCIICIOBATEIILCKON M TTPOCKTHOM JIEITEIHbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pa3IMYHBIX METOJ0B MO3HAHUS;

OCYIIIECTBIISITh PA3JIUYHbIC BHUJBI JEATCIBHOCTU IO IIOJIYYEHHUIO HOBOTO
3HAHUSA, €ro HMHTEPIPETAINH, MPEeOoOpPa30BaHUI0O M INPHUMEHEHHIO B Pa3IUIHBIX
y4eOHBIX CHUTYaIMsIX, B TOM YHCIE€ NPH CO3JaHUU YYEOHBIX U COLUAJIBbHBIX
MIPOEKTOB;

dbopMuUpOBaTh HAYYHBIM THI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHECH,
KJIFOYEBBIMH TTOHATHUSMH U METOJIaMHU;

CTaBUTh M (HOpPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00Opa30BaTEIbHOM
JEATEIBHOCTU U )KU3HEHHBIX CUTYaIUSX;



BBISIBJISAITH NIPUYMHHO-CJICACTBCHHBIC CBSI3W W aKTyaJU3WpOBaTh 3ajadgy,
BBIJIBUTaTh TUIOTE3y €€ peIICHHs, HaXOJWTh apryMEHThI IS JI0Ka3aTeilbCTBa
CBOMX yTBEPKJICHUH, 3a7aBaTh MMapaMeTPbl U KPUTCPUHU PEIICHUS;

aHAIM3UPOBATh IONYYCHHBIE B XOJE pCEHICHUS 3a7add Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIISATh IEJICHAIIPABIICHHBIN TIOMCK TEpEeHOCa CPEICTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENY;

yMETh IMEPCHOCUTh 3HAHUS B IO3HABATCIbHYI0 M MPAKTHYCCKYIO 00JacTH
KHU3HEICATCITHHOCTH;

yMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC IMOJAXOMBI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 3aa4H, JTOMYCKAIOIINE aIbTEPHATUBHBIC PEIIICHMS.

3) pabora ¢ nunopmaunueii:

BJIaJICTh HaBBIKAMH TOJyUEHUS] HHPOPMAIMK U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBISITh ~ TMOWCK,  aHAIMW3, CHCTEMATHU3AlUI U
HUHTEPIPETALNI0 HH()OPMALIUY PA3IMYHBIX BUIO0B U (hOPM IIPEICTABICHMS,

CO3/1aBaTh TEKCTHl B pa3dUYHBIX (opMarax ¢ y4ETOM Ha3HAUYCHUS
UHpOpMAIMM W  IEJICBOM  ayJWTOPHUH, BHIOWpas ONTHMAIbHYIO (opMy
NPECTABICHUS U BU3YaJIU3AlIHH;

OLIEHHWBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh HMH(pOpMaIyu, e€ COOTBETCTBHE
NPaBOBBIM M MOPAJTbHO-3TUYECKHM HOPMaM;

UCTIOJIBh30BaTh  CpPEICTBA  MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHMIA B PEIICHHA KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OpPTaHH3aI[MOHHBIX
3amad ¢ coOimrofieHneM TpeOOBaHWK DJPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHUEHBI, PECYpCOCOCpPEKCHHsSI, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
nH(GOPMAITMOHHON O€30MacCHOCTH;

BJaJICTh ~ HABBIKAMU  pPACIO3HABAHWSA W 3alIUThl  HWH(OpPMAIIWH,
MHPOPMAITMOHHOHN 0€30MTaCHOCTH JIMYHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

1) oOienmue:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BCEX chepax KU3HMU;

pacro3HaBaTh HeEBepOaJIbHbIE CpEJICTBA OOIICHUS, MOHMMAaTh 3HAYCHHUE
COIIMAIbHBIX 3HAKOB, PACMO3HABAaTh MPEANOCHUIKM KOH(DIMKTHBIX CUTyallud u
CMSITYaTh KOH(JIMKTHI,

BJIQJCTh  Pa3IUYHBIMU  CHOcOOAMU  OOIIEHWS U B3aUMOJICHUCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIlNH;



Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMeCTHasA AesiTeJIbHOCTD:

MMOHMUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYITBHOU
padoThI;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEHUCTBUI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0TO YJICHA KOJUIEKTUBA;

MPUHUMATh I1€TM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPAWHHUPOBATh JICUCTBHUS IO WX JOCTHXKEHUIO: COCTAaBJISITH IUIAH JEHUCTBUU,
pacupenensTh poiu ¢ YYETOM MHEHUW Y4YaCTHHUKOB, OOCYXKJAaTh pPE3yJbTaThl
COBMECTHOM pabOTHI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOrO YYaCTHHKA KOMAaHIbI B
o0l pe3yabTar 1o pa3padoTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEHM C TMO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PAJIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBeEpCAJIbHbIE YUeOHbIE [1eiiCTBUA

1) camoopranu3amnus:

CaMOCTOSTEIBHO OCYIIECTBIIATh ITO3HABATEIBHYIO NEATEIBHOCTD, BBIABIATH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJISITH IUIAH  PELICHHUs NpoOJieMbl € YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NIPEANIOUTECHHUIM;

J1aBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paciupsTh paMK1 y4eOHOro mpeMeTa Ha OCHOBE JIUYHBIX MPEANOYTEHUH;

JieJIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, Oparh OTBETCTBEHHOCTh
3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO MIUPOKOW DPYAHINH B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM 0O0pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIAM;

BJIaJ€Th  HABBIKAMM  TIO3HABATENbHOM  peduieKCMW Kak  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, WX pe3yJbTaTOB U



OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEQIIEKCUU Il OUEHKH CUTYallMH, BbIOOpa
BEPHOI'O PELIEHNS;

OLICHUBATh PUCKUA U CBOEBPEMEHHO ITPUHUMATH PELICHUS 11O UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0s U APYTrUX:

OpUHUMATh ce0sl, TOHUMAasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPAaBO U MPABO APYIHX HA OIMIUOKY;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3HUIMH JPYrOro YeJ0BeKa.

HPEIMETHBIE PE3YJIBTATBI

B nponecce u3yuenus kypca MHGOpMATHKU YIiIyOJI€HHOrO YpoBHS 6 10
Kn1acce oOydaromuMucs OyAyT  JOCTHUTHYTHI  CJIEAYIOIIUE  IPEIMETHbBIC
pe3yIbTaThI:

BJaJICHUE TPEJCTaBICHUSAMH O POJIM HMHQPOpPMAIMUM U CBSI3aHHBIX C HEU
IPOLIECCOB B TPHUPOJAE, TEXHUKE W OOIIECTBE, MOHATHAMHU «MHGPOPMALIHSY,
«MH(QOPMAIIMOHHBIM  TIPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cUCTeMHbIN 3P (PeKT», «MH(POPMAILIMOHHASI CUCTEMAY, «CUCTEMA YIIPaBJICHUS»;

BJaJicHWE MeToJaMu TMoucka uHpopmanuu B cetu HHTepHeT, ymeHue
KPUTHUYECKHU OIIEHUBATh WH(OPMAIUIO, TTOYYeHHYIO U3 ceTu M HTepHeT;

yMEHHE XapaKTepu3oBaTh OOJBIINNE JIaHHBIC, MPHUBOAUTH MPUMEPHI
UCTOYHHKOB WX TIOJIy4CHHS W  HANpaBJICHUS HUCIOJIb30BAHUS, YMECHHE
KJIacCH(QHUIMPOBATh OCHOBHBIE 3a7aud aHaidW3a JMJaHHBIX (MPOTHO3UPOBAHUE,
KJaccuukanusi, KJIacTepHu3alus, aHaIu3 OTKJIOHEHUI), MOHUMATh
MOCJIEIOBATEIBHOCTD PEIIEHUS 3a1a9 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYHCTKAa M OIICHKa KadecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOSHHE MOJIETH,
npeoOpa3zoBaHuE JaHHBIX, BU3YAIU3allMs JaHHBIX, UHTEPIPETALUs PE3YIbTaTOB;

MOHMMAaHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA W (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWIIBHBIX KOMIIBIOTEPOB, TCHICHIIUNA PAa3BUTHS
KOMIIBIOTEPHBIX TEXHOIOTHIA;

BJIaJICHHE HaBBIKAMU PaOOTHI C OMEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMH
BUJAMU TIPOTPAaMMHOrO OOECHEUeHMs] JJIsi pelleHus Y4eOHbIX 3a7ad [0
BBIOpAHHOM CTICTIMAIH3AINY;

HaJIMYUE TPEJCTABICHNN O KOMIBIOTEPHBIX CETAX M UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHIUIIAX OPTAHU3AIMU U (YHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX
cerei, 00 oOmUX MpUHIUNAX pa3padOTKu W (GYHKIMOHUPOBAHHUS HMHTEPHET-
IIPUIOKECHUM;



NOHMMaHUE Yrpo3 HMHPOPMALMOHHOM OE€30MaCHOCTH, HCIOJb30BaHUE
METOJIOB M CpPEICTB NPOTUBOAEHUCTBUS JTHUM yrpo3aM, COONIOACHHE MEp
0e30MacHOCTH, NPEJOTBPAIIAIOIINX HE3AKOHHOE PACIPOCTPaHEHUE MEPCOHATBHBIX
JAHHBIX, COOJII0ICHIE TPEOOBAHUM TEXHUKH 0€30IaCHOCTH M TUTHCHBI TP paboTe
C KOMIBIOTEPAMH U APYTUMU KOMIIOHEHTAMH ITU(PPOBOTO OKPYKEHUS, TOHUMAaHNE
IPABOBBIX OCHOB MCIOJB30BAHMS KOMIBIOTEPHBIX MporpaMm, 0a3 JaHHBIX U
pabotel B cetu IHTEpHET;

NOHUMAHHE OCHOBHBIX MPHUHIMIIOB AUCKPETU3ALUU PA3JIHYHBIX BHJIOB
UHpOpMAIIMK, YMEHUE ONpeAenaTh HHOOPMALMOHHBIA O00BEM TEKCTOBBIX,
rpa@uueckux M 3BYKOBBIX JaHHBIX MPH 3aJlaHHBIX MapaMeTpax AUCKPEeTH3aluHu,
YMEHUE ONpEeNeNsiTh CPEIHIO CKOPOCTh MepeJayd JaHHBIX, OLIEHUBATh
U3MEHEHUE BPEMEHH TMepeAadyd MpH H3MEHEHUH HWHGOPMAIMOHHOTO 00BEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE UCIOJIb30BaTh MPHU PEIICHUH 3a]lady CBOWCTBA MO3UIMOHHOW 3aIlucu
YHCell, AITOPUTMA MOCTPOCHHUS 3aIMKMCH YUCa B MIO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAaHUEM M IIOCTPOCHHMS YHUCIA 10 CTPOKE, COJEpIKAIIEH 3aIlHCh
ATOr0 YWCIa B MMO3ULHMOHHOM CHUCTEME CUMCIEHHS C 3aJaHHBIM OCHOBAHUEM,
yMEHHUE BBINOIHATh apu(PMETHUYECKUe Olepalud B TMO3UIMOHHBIX CHCTEMax
CUMCIICHHS,

YMEHHUE BBINOJIHATH MPeoOpa3oBaHUs JIOTMUECKUX BBIPAKEHUN, HCIOIb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTHUECKOE BBIPAXEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax MO 3aJaHHOM Tabnuie
UCTUHHOCTH, HCCIIEA0BaTh 00JacThb MCTHMHHOCTH BBICKA3bIBAHUS, COJEPKaLIEro
EpEMEHHBIE, PEIIATh HECIOKHBIE JIOTUYECKUE YPABHEHHS U CUCTEMbI YPaBHEHMIA;

NOHMMaHUEe 0a30BbIX QJITOPUTMOB OOpPaOOTKH YMCIOBOM U TEKCTOBOM
uHbopMaIuK (3aMuch YMced B MO3UIIMOHHOM CHUCTEME CUUCIICHUS, HAXOXJCHUE
BCEX MPOCTHIX YHUCEI B 33JJaHHOM JHana3oHe, 00paboTka MHOTOPa3PSIHBIX IIENIbIX
YKCeJl, AaHAJIN3 CUMBOJIBHBIX CTPOK M JPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHUE ONpENEsATh CI0XKHOCTh HM3y4aeMbIX B Kypce O0a30BBIX ajJrOpUTMOB
(cyMMUpOBaHUE DJJIEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, IepeOopHbIe
AJITOPUTMBI, IBOMYHBIA MOUCK) U MPHUBOAUTH MPUMEPHI HECKOJIbKUX AJITOPUTMOB
Pa3HOM CIOXHOCTH JIJISl pELIEHUsI OJIHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAIbHBIM SI3bIKOM IMPOTrPaMMHUPOBAHUS BBICOKOI'O YpPOBHS
(Python, Java, C++, C#), mnpencraBieHHsSMH O Oa30BBIX THUIMAX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE MHCIOJIb30BaTh OCHOBHBIE  YIIPABIAIONINE
KOHCTPYKIIMM, YMEHHE OCYLIECTBIATh aHadu3 MPEIJI0KEHHON MpOrpaMMbl:
OTIPEAENITh PE3YNbTaThl pabOThl MPOrPaMMBbI MPHU 3aJaHHBIX WCXOAHBIX JaHHBIX,
OTIpEENsITh, MPU KAKUX HCXOJHBIX JIaHHBIX BO3MOKHO IOJYYEHHUE YKa3aHHBIX



pE3yJIbTaTOB, BBISIBIISATH JIaHHBIE, KOTOPbIE MOTYT NMPUBECTH K OIMMOKEe B pabore
pOrpaMMebl, (GOPMYITUPOBATH MPEUIOKEHUS 110 YIYUIICHHIO POrPaMMHOT0 KOJIa;

YMEHUE CO3]1aBaTh CTPYKTYPHUPOBAHHBIC TEKCTOBBIC JOKYMEHTBI U
JEeMOHCTPAIIMOHHBIE MaTEPHAJIbl C UCIOIb30BaHHEM BO3MOKHOCTEH COBPEMEHHBIX
HPOTPAMMHBIX CPEJICTB U OOJIAYHBIX CEPBUCOB;

YMEHHUE HCIOJIb30BaTh JICKTPOHHBIC TAOJIUIIBI JIJIS aHAJIK3a, MPEICTABICHUS
M 00pabOTKM  JaHHBIX  (BKJIFOYAsh  BBIYUCICHHE  CYMMBI,  CPEIHEro
apu(METHYECKOro, HAWUOONBIIETO ¥ HAWMEHBIIEr0 3HAYCHHWH, pEUICHHE
ypaBHEHHI, BBIOOP ONTUMAIBHOTO PEHICHHs, MOAOOp JIMHUHM TPEHIA, PEUICHHE
3a/1a4 IPOrHO3UPOBAHMS).

B mpornecce m3ydeHus kypca MHGOPMATHKH YriyOnéHHOro ypoBHs ¢ 11
K1acce oOydaromuMucs OyayT  JOCTUTHYTHI  CJIEAYIOIHWE  TPEIMETHBIC
pe3ybTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIC KOJBI, JOIMYCKAIOIIUE OJHO3HAYHOE
JCKOJMPOBaHUE COOOIICHUH (MPeUKCHBIC KOJbl), MCIOIB30BAaTh MPOCTEHIINE
KOJIbI, KOTOPBIE TIO3BOJISIIOT OOHAPYKUBATh U UCTPABIISATH OMIMOKU TIPH Tepenade
JaHHBIX, CTPOHUTH KOJ, 00ECHEUMBAIONINA HAMMEHBIIYI0 BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHHsI TIPU W3BECTHOM 4YacTOTE CHUMBOJIOB, MOSICHSTH TPHHIIUIIBI
paboTHI IPOCTHIX AITOPUTMOB CXKATHS JTAHHBIX;

YMEHHE peliaTh aJrOPUTMUYECKUE 3a7aud, CBSI3aHHBIC C aHAIM30M TpadoB
(3aauM  TIOCTPOCHHS  ONTUMAIBHOTO IYyTH MEXKIy BepmuHamu rpada,
ONPEICIICHUS] ~ KOJWYECTBA  pa3jiMyYHBIX  MyTed  MEXKIYy  BEpUIMHAMHU
OPHEHTUPOBAHHOT'O AlMKINYECKOro rpada), yMeHHEe HCIIONb30BaTh NEPEBbs NpU
aHamM3e W TIOCTPOCHHH KOIOB W JUIS TPEACTABICHUS apUPMETUYECKHIX
BBIPKCHUI, TIPU PEIICHUH 33/1a4 [TOMCKA U COPTHPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPBI TI0 33JIaHHOMY aJITOPUTMY, pa3padaTbiBaTh ¥ 0OOCHOBBIBATH BBIMIPHINIHYIO
CTPATETHIO UTPHI;

yMeHUE pa3pabaTeiBaTh W PEATU30BBIBATH B BHIEC TNPOrpaMM 0a3oBbIE
QJITOPUTMBI, YMEHHUE KCIIONB30BaTh B MPOrpaMMax JaHHBIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYCHHUH HA JUANa30H WX BO3MOXKHBIX 3HAYCHHM, MPUMEHATH MPH
pelIeHNH! 3a/1a4 CTPYKTYPhI JaHHBIX (CIIMCKH, CIIOBAPH, CTEKHU, OYEPE/IN, JEPEBh),
UCIIOJIb30BaTh 0a30BbIC ONEpallMd CO CTPYKTYpaMH JAaHHBIX, TNPUMCHATH
CTaHJApTHBIC ¥ COOCTBEHHBIE MOANPOrPAMMBI JJIsi 00paOOTKHU YHCIOBBIX JAHHBIX
U CHUMBOJIBHBIX CTPOK, HCIOJb30BaTh MPH pa3pabOTKe MpPOrpaMM OHOIUOTEKH
NOJNPOrpaMM, 3HaTh (YHKIIMOHAIBHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX
CPE/ICTB Cpe/bl Pa3pabOTKH, YMEHHE UCTIOIB30BATh CPECTBA OTIAJAKH IPOrPaMM B
cpezie mporpaMMHUPOBAHUS, YMEHHE JJOKYMEHTUPOBATh MPOTPAMMBI;

YMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;



BJIQJICHNE OCHOBHBIMU CBEACHUSMH O 0a3ax JaHHBIX, WX CTPYKTYpE,
CpeACTBax CO3JaHus M pabOThl C HUMH, YMEHHUE MHCIOJIb30BaTh TaOJIUYHBIE
(pensuoHHBIC) 0a3bl TaHHBIX (COCTABIATH 3aIpPOCHl B 0a3aX JaHHBIX, BHITIOIHATH
COPTUPOBKY M TOHUCK 3amuceil B 0a3e JaHHBIX, HAMOJMHATH pa3paboTaHHyO 0a3y
JAHHBIX ) ¥ CTIPABOYHBIC CUCTEMBI;

YMEHHE UCTIOIh30BaTh KOMIBIOTEPHO-MATEeMaTHISCKUE MOJICNU JIsl aHAIIM3a
O0OBEKTOB M TpOIIECCOB: (OPMYIUPOBATH 1I€b MOJCIUPOBAHUS, BBIIOJHSTh
aHAM3 PE3yJIbTATOB, TIOJYYECHHBIX B XOJ€ MOJCIMPOBAHUS, OICHUBATH
COOTBETCTBHE MOEIU MOJICTHUPYEMOMY OOBEKTY WM IPOILECCY, MPEACTABIATH
pe3yNbTaThl MOJACITUPOBAHUS B HATJISTHOM BHUJIC;

yMEHUE OpPraHU30BbIBATh JIMYHOE WH(GOPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM DPA3JIMYHBIX CPEICTB MH(PPOBBIX TEXHOJOTHH, TOHHUMAaHUE
BO3MOXKHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, MHU(POBBIX
0o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMaHUE OCHOBHBIX MPHUHIIMIIOB PaOOThI, BO3MOXXHOCTEH U OrpaHUYCHHUS
NPUMEHEHUS! TEXHOJIOTM MCKYCCTBEHHOT'0 MHTEIJIEKTa B Pa3IMYHBIX 00JIACTAX,
HaJIMYUE TPEJCTABICHUH O Kpyre pelmaeMblX 3aJad MalluHHOTO OO0y4YeHHs
(pacnio3HaBaHMsI, KiIacCH(PUKAIIMN W MPOTHO3UPOBAHUS) HATMUWE MPEACTABICHU
00  HWCMNONB30BaHUU  HMHPOPMAINMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccrnoHaIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrtpoasnbie | IIpakTnueckue
MpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
Paznea 1. lln¢ppoBasi rpaMoOTHOCTH
11 KomMiprotep - yHUBEpCaIbHOE YCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obGecrieueHue
1.3 KomMmnerorepHsle cetu 5
1.4 NudopmannonHas 6€30MacHOCTb 2
Uroro no pazgeny 24
Pa3nea 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue napopmannu B
2.1 PeR dopman 19 2
KOMIIBIOTEPE
2.2 OCHOBBI anTeOPHI JTOTUKH 14 1
2.3 Komnerorepnas apupmeruka 7 1
Wroro no paszueny 40
Paznen 3. AnropuT™Mbl 1 NpOorpaMMUpOBaHue
3.1 Brenenue B mporpammupoBaHue 16 0.5
3.2 BcenomoratenbHble alropuTMbl 2
33 UucneHHble METObI 3
14 AnroputmMbl 00pabOTKH CUMBOJIBHBIX 5 1

JTaHHBIX




3.5 Anroput™el 00pab0TKH MaCCHBOB 10 3.5
Uroro no pazgeny 44
Pa3nea 4. UnopmanoHHbIe TEXHOJIOTHI
4.1 O0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 na”HHBIX 8 3
Uroro no pazgeny 14
PezepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NpOorpaMMbl Bcero o0pa3oBaTeJbHbIE
padoThbI padoTbI
pecypchbl
Pa3pnen 1. Teopernueckue 0CHOBbI HH(OPMATHKH
HNudopmanus n nHGOpMaIIOHHBIE
11 bopman opman 10 25
IIPOLIECCHI
1.2 MopenupoBanue 8 2
Uroro no pazgeny 18
Pa3gen 2. ANropuTmMbl M NIPpOrpaMMHpoOBaHue
2.1 DEeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
IPOTPaMMHPOBAHUS
Hroro no pazneny 50
Paznen 3. UndopManmoHHbIe TEXHOJIOT UM
31 KomMmmnberorepHo-MaTemMaTnueckoe 3 ’
' MOJICTUPOBAHUE
3.2 ba3bl naHHbIX 10 4
33 Be6-caiitbt 14 4
34 KommnprorepHas rpaduka 3.5
3.5 3D-monenupoBaHue 3
Hroro no pazneny 48




PesepBHOe Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136

36.5







HOYPOYHOE IIVTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosanuecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE HH(POBbIE
o0pa3oBaTe/IbHbIE PeCypChl

TpeGoBanus TEXHUKH
0€3011aCHOCTH U TUTHEHBI TIPU
paboTe ¢ KOMITBIOTEPaMU U
JIPYTUMH KOMIOHEHTAMHU
u(ppoBOTO OKPYKESHHSI

https://kpolyakov.spb.ru/school/probook/slides.htm

[TpuHuMIIBI paOOTHI
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

https://kpolyakov.spb.ru/school/probook/slides.htm

OOMeH TaHHBIMU C TTIOMOIIbIO
muH. KoHTposuiepbl BHENTHUX
YCTPOMCTB

https://kpolyakov.spb.ru/school/probook/slides.htm

ABTOMaTHYECKOE BBHITTOJIHEHUE
MIPOrPaMMBI MPOIIECCOPOM

https://kpolyakov.spb.ru/school/probook/slides.htm

OmnepaTuBHas1, MOCTOSIHHAS U
JOJITCOBPEMEHHAS [TaMSATh.
KoHnTponeps! BHEMIHUX
ycTpoicTs. IIpsamoit noctyn k
aMsATH

https://kpolyakov.spb.ru/school/probook/slides.htm

COBpeMeHHI)Ie KOMITIBIOTCPHBIC
TCXHOJIOTNH

https://kpolyakov.spb.ru/school/probook/slides.htm

IIporpamMHoe obecrieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX

https://kpolyakov.spb.ru/school/probook/slides.htm




CUCTEM U MOOUITBHBIX
YCTPOMCTB

CucreMHO€e porpaMMHOE
obecnieuenne. OnepanroHHbIe
CHCTEMBI

https://kpolyakov.spb.ru/school/probook/slides.htm

Yrunutel. JlpaitBepsl
yctpoiicTs. [TapamensHoe
MIpOrpaMMUPOBAHNE

https://kpolyakov.spb.ru/school/probook/slides.htm

10

Wucramnanusa u
JEUHCTAJUISIUS IPOrPAMMHOIO
oOecrieyeHus

11

daitnoBbIC CUCTEMBI.
[TpuHuUIBI pa3menieHus u
UMEHOBaHUs (PailioB B
JIOJITOBPEMEHHOM MaMsITH.
11TaGs10HEbI IS OMCaHUS

rpymi ¢aitnos

https://kpolyakov.spb.ru/school/probook/slides.htm

12

3aK0HOAaTENHCTBO
Poccuiickoit denepanuu B
00J1acTH TPOTrPaMMHOTO
oOecrieyeHnst U JaHHBIX

13

[IpuHIUMIIBEI TOCTPOCHUS U
anmnapaTHble KOMIIOHEHTHI
KOMITBIOTEPHBIX CETEH.
CeTteBbl€ TPOTOKOJIBI

https://kpolyakov.spb.ru/school/probook/slides.htm

14

Cetp UnTEpHET

15

Paznenenne IP-cetu Ha
HOJICETH C IIOMOIILI0 MACOK

https://kpolyakov.spb.ru/school/probook/slides.htm




moJiceTei

16

CereBoe aIMMHUCTPUPOBAHUE

17

Bunbl 1esSTENbHOCTH B CETH
NuTepuer. CepBucsl
Nurepnera. I'ocynapcTBeHHbIE
JJIEKTPOHHBIE CEPBUCHI U

yCIyru

https://kpolyakov.spb.ru/school/probook/slides.htm

18

HNudopmanmonnas
0€30I1aCHOCTb

https://kpolyakov.spb.ru/school/probook/slides.htm

19

BpenoHocHBIe IporpaMMHOE
oOecrneyeHre U METObI
O0pBOBI C HUM

https://kpolyakov.spb.ru/school/probook/slides.htm

20

[Ipaktuyeckas pabora o Teme
"AHTUBUPYCHBIE IPOrPaMMbI"

21

OpFaHI/ISaHI/Iﬂ JIMYHOTO apXuBa
uHpopmanuu. PesepBHoe
konupoBanue. [TaponbHas
3alInTa apXHuBa

https://kpolyakov.spb.ru/school/probook/slides.htm

22

[IudpoBanme naHHBIX

https://kpolyakov.spb.ru/school/probook/slides.htm

23

Anroputm mmdposanus RSA.
Creranorpadus

24

[IpakTrueckas pabora o Teme
"[llndppoBanue naHHBIX"

https://kpolyakov.spb.ru/school/probook/slides.htm

25

WNudopmanus, 1aHHble U
3HaHus. MHpopManmoHHbIe
MIPOIIECCHI B IPUPOJIE, TEXHUKE
# 0o01I1eCcTBE

26

HenpepsIBHBIE M AUCKPETHBIE

https://kpolyakov.spb.ru/school/probook/slides.htm




BEJTUYUHBI U CUTHAIIBI.
Heob0xonumocTts
TUCKpETH3AINH HH(DOPMAIIHH,
IpeAHa3HAYECHHOM IS
XpaHeHus, TIepeaadn u
00paboTKH B 1TU(DPOBBIX
CUCTEMax

27

JIBOMYHOE KOJIMPOBAHUE.
PaBHOMEpHBIE 1
HEpPaBHOMEPHBIE KOJIbI.
JlekoaupoBaHUe COOOIICHHH,
3alMCaHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJOB

https://kpolyakov.spb.ru/school/probook/slides.htm

28

Ycnosue @ano. [loctpoenue
OJTHO3HAYHO JIEKOAUPYEMBIX
KOJIOB C ITOMOILIBIO JIepeBa.
I'pad An. A. MapkoBa

29

Ennannel nuamepenus
KOJIMYeCTBa HHPOPMAIUH.
AndaBUTHBIN TOJAXO K OIICHKE
KoJIm4ecTBa HHMOpMAITUU

https://kpolyakov.spb.ru/school/probook/slides.htm

30

CucreMbl CUUCIIEHUS

31

[IepeBon uncen u3 ogHOM
CHUCTEMBI CUHUCIICHHUS B IPYTYIO

32

,Z[BOI/ILIHaﬂ, BOCBMCpHUYHAA U
meCcTHaaAuaTCpuIHasd CUCTCMbI
CUUCJICHUA, CBIA3b MCIKIY HUMU

https://kpolyakov.spb.ru/school/probook/slides.htm

33

ZIBOI/ILIHaH, BOCbMCpHUYHAA U
meCTHaaAuaTCpruIHasi CUCTEMbL




CUUCJICHUA, CBA3b MCIKIY HUMU

34

JIBonuHas, BOCbMEpHYHAs U
IECTHAAATEPUYHAST CHCTEMBI
CUUCJICHHUS], CBA3b MEXKY HUMHU

https://kpolyakov.spb.ru/school/probook/slides.htm

35

Apudmernueckue onepaim B
MO3UIMOHHBIX CHCTEMax
CUMCIICHUS

https://kpolyakov.spb.ru/school/probook/slides.htm

36

TpouuHast ypaBHOBEILICHHAS
CHUCTEMA CUUCIIEHUS

37

ZIBOI/ILIHO-I[eCﬂTI/I‘IHaSI CHUCTCMa
CUHCIICHUA

https://kpolyakov.spb.ru/school/probook/slides.htm

38

KonupoBanue TekcTOB

39

40

PacTtpoBoe xonupoBaHue
M300paKeHU

[IpakTrueckas pabora 1o Teme
"IuckpeTuszanus rpadpuueckoi
uHpopmanun"

https://kpolyakov.spb.ru/school/probook/slides.htm

https://kpolyakov.spb.ru/school/probook/slides.htm

41

[BeToBbIE MOAENH. BekTOpHOE
KonupoBaHue. GopmaTsl
¢aitnos. TpéxmepHas rpaduka.
@paxranpHas rpaduka

42

Koauposanue 3Byka. OrieHka
nH(pOpMaMOHHOTO 00BEMA
3BYKOBBIX JAHHBIX MIPU
3aJJAaHHBIX YaCTOTE
JTUCKPETH3AIUH U PA3PsSIAHOCTH
KOJUPOBaHUS

https://kpolyakov.spb.ru/school/probook/slides.htm

43

[IpakTrueckas paboTa 1o Teme

https://kpolyakov.spb.ru/school/probook/slides.htm




"Jluckpernsanus 3ByKOBOU
nHpopmarun"

44

OCHOBBI aJITeOPHI JIOTUKU

https://kpolyakov.spb.ru/school/probook/slides.htm

45

Jlornueckue onepanuu.
Tabnuiel UICTUHHOCTH

https://kpolyakov.spb.ru/school/probook/slides.htm

46

Jlornueckuie BbIpaKeHUS.
Jlornueckue ToXaecTBa.
JlokazaTenbCTBO JTIOTUUECKUX
TOIECTB C IIOMOIIBIO TAOJIHIL
WCTUHHOCTH

https://kpolyakov.spb.ru/school/probook/slides.htm

47

[TpakTrueckas paboTa 1o Teme
«Iloctpoenne n ananu3 TadIMIl
HUCTHUHHOCTHU B T3.6JII/I‘-IHOM
nporeccope

https://kpolyakov.spb.ru/school/probook/slides.htm

48

Jlormueckue orcpannu u
Oornepanr HaaQ MHOXCCTBaAMU

49

Jloruueckue onepanvu u
OoIrepanru Hal MHOXCCTBAMU

50

3aKoHbI ANIreOpPbl TOTUKU.
OKBUBAJICHTHBIE
peoOpa3oBaHMS TOTUIECKIX
BBIPAKCHUI

https://kpolyakov.spb.ru/school/probook/slides.htm

51

Jlornyeckue ypaBHeHUS U
CHUCTEMbI YpaBHEHUH

52

Jlornueckue QpyHKIHH.
3aBUCUMOCTb KOJIUYECTBA
BO3MOKHBIX JIOTHYECKHX
(GYHKIMNA OT KOJIHMYECTBA

https://kpolyakov.spb.ru/school/probook/slides.htm




aprymeHToB. [lonHbIe crucTeMbl
Jorudyeckux QyHKIun

53

Kanonuueckue Gpopmbl
JIOTUYECKUX BBIPAXKCHUM.
CoBeplieHHBIE
JTU3BIOHKTUBHBIE U
KOHBIOHKTHBHbIE HOPMAaJIbHBIE
(OpPMBI, aTOPUTMBI HX
MOCTPOCHHS 10 TabIHUIe
HUCTUHHOCTHU

54

Jlormueckue 3J1eMEHTHI B
COCTaBC KOMITIBIOTECPA

55

Tpurrep. Cymmarop.
MHoropa3spsiIHbII1 CyMMaTop

56

[TocTpoenue cxem Ha
JIOTHYECKUX DJIEMEHTaX.
3anuck JOrHYeCcKOro
BBIPQXKEHUS 110 JIOTHYECKON
cxeme

https://kpolyakov.spb.ru/school/probook/slides.htm

57

MUKpOCXEMBI U TEXHOJIOTHS X
MIPOM3BOJICTBA

58

IIpencraBieHue LEIbIX YUCEN B
NaMATH KOMIIbIOTEpA.
OrpaHM4YeHHOCTb AMAINa30Ha
quces IPU OrpaHUYEHUN
KOJINYECTBA Pa3psiioB.
IlepenosiHeHue pa3psaaHOU
CETKHU

https://kpolyakov.spb.ru/school/probook/slides.htm

59

bes3HakoBbIe U 3HAKOBLIC




aHHbIE. 3HAKOBLINA OUT.
JIBOMYHBIN JOMOJTHUTEILHBIN
KO/l OTPULIATEIbHBIX YUCENT

60

[ToGuTOBBIC TOTHUECKHE
onepauuu. Jlornueckuit,
apudmeTnyeckuit u
IUKJIMYECKUH CABUTH

https://kpolyakov.spb.ru/school/probook/slides.htm

61

[[Iudposanue ¢ nomMouIbI0
oOUTOBOM onepanuu
«uckinoyaromee UJIH»

62

[IpencraBnenue u XpaHeHHUE B
MMaMATH KOMIIBIOTEPaA
BCIICCTBCHHBIX YUCECII

https://kpolyakov.spb.ru/school/probook/slides.htm

63

BeinonHenue onepanuii ¢
BEILIECTBEHHBIMU YUCJIAMU,
HaKOIUIEHHE OINOOK Mpu
BBIUHCIICHUSX

https://kpolyakov.spb.ru/school/probook/slides.htm

64

[Ipaktuyeckas paborta o Teme
«M3ydenue nopazpsaHOTro
MAIIMHHOIO IPEeCTaBICHUS
LEeJbIX U BEIECTBEHHBIX
qucen

https://kpolyakov.spb.ru/school/probook/slides.htm

65

Anamms aJITOpUTMOB

66

DTamnbl penieHus 3a/1a4 Ha
KOMIIBIOTEPE.
HNHcTpyMEHTAIBHBIE CPEACTBA!
TPAHCIATOP, OTIIATUHUK,

PO UITHPOBIITUK

https://kpolyakov.spb.ru/school/probook/slides.htm




Cpena nporpaMMupOBaHHUsL.
Komnuisanus u unTepnpeTanus

67 nporpaMM. BupryanbHsie https://kpolyakov.spb.ru/school/probook/slides.htm
MaiuHbl. HTerpupoBanHas
cpena pa3paboTKu
68 MeTo/ibl OTJIAIKK TPOTPaAMM
Tunel mepeMeHHBIX B SI3BIKE :
69 https://kpolyakov.spb.ru/school/probook/slides.htm
MIPOTrpaMMUPOBAHUS
70 O0paboTka 1ebIX YUCe
O6paboTka BEIIeCTBEHHBIX i
71 https://kpolyakov.spb.ru/school/probook/slides.htm
yucen
7 Cnyuaiinbie U
MICEeBIOCTyYaliHbIE Ynca
73 BerBnenus. CloxHbIE YCIOBHS https://kpolyakov.spb.ru/school/probook/slides.htm
74 [ukisl ¢ ycnoBueM
[MKBI O IEPEMEHHOM.
75 B3anmo3amensemocTs
Pa3JIMYHBIX BUJIOB LIUKJIOB
O06paboTka HaTypalIbHbBIX
76 YKCeJl C UCTI0Ib30BaHUEM
LUKJIOB
HaxoxneHnune Bcex mpocThIX
YyuCeN B 3aJJaHHOM JIMarna3oHe
77 [IpakTrueckas pabora 1o Teme 0.5
«Pemenue 3a1a4 METOIOM
nepedopa»
78 HNuBapuaHT nukia
79 JIoKkyMEeHTHUpOBaHKE MPOrpaMM https://kpolyakov.spb.ru/school/probook/slides.htm




80

OO6paboTka TaHHBIX,
XpaHsnmxcs B (aitnax

81

Pa30Ouenue 3agaun Ha
[oA3a1a4u

https://kpolyakov.spb.ru/school/probook/slides.htm

82

Hcnonp3oBanue cTaHaapTHOM
OMOJIMOTEKM SI3BIKA
MPOrpaMMHUPOBAHUS.
[Moaxrouenue OUOINOTEK
MOANPOrPaMM CTOPOHHHUX
MIPOU3BOAUTENEH

https://kpolyakov.spb.ru/school/probook/slides.htm

83

[Toanporpammel (TIporieTypbI 1
ynximm)

https://kpolyakov.spb.ru/school/probook/slides.htm

84

Ilonmporpammsl (pouenypsl U
WZISIVEY

85

[IpakTtuyeckas paborta 1o Teme
"PazpaboTtka moamporpamm"

86

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTabl).
PexypcuBHbIE IpOLIEAYPBI U
¢byuknuu. Mcnonb3oBanue
CTEKa JJIsl OPraHU3aLMH
PEKYPCUBHBIX BBI30BOB

https://kpolyakov.spb.ru/school/probook/slides.htm

87

[IpakTryeckas pabora 1o Teme
"PexypcuBHBIC
oAnporpamMms!"

88

MoayibHBIN IPUHUKIL
MIOCTPOEHHUS IPOTPAMM

https://kpolyakov.spb.ru/school/probook/slides.htm

89

YuciaeHHble METOEI

https://kpolyakov.spb.ru/school/probook/slides.htm




90

[IpakTryeckas pabora 1o Teme
«HucneHHoe pelieHue
YPaBHEHUN»

https://kpolyakov.spb.ru/school/probook/slides.htm

91

Hcnonn3oBanue
JACKPETU3ALUN B
BBEIYHCIIUTEIBHBIX 3aauax

https://kpolyakov.spb.ru/school/probook/slides.htm

92

[IpakTrueckas pabora 1o Teme
«[TpubmmxEHHOE BHIYHCIICHNE
JUIMH KPUBBIX U IUIOIMIAACH

buryp»

93

[TpakTrueckas paboTa 1o Teme
«IIonck makcumyma
(MuHEMYMa) QYHKIIUN»

https://kpolyakov.spb.ru/school/probook/slides.htm

94

O0paboTka CUMBOJIBHBIX
JTaHHBIX. AJTOPUTMBI
00pabOTKH CUMBOJIBHBIX
CTPOK: TTOACUYET KOJINUIECTBA
MOSIBJICHUI CUMBOJIA B CTPOKE

https://kpolyakov.spb.ru/school/probook/slides.htm

95

ANTOpUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: pa30oneHne
CTPOKH Ha CIJIOBA IO
MPOOEITBHBIM CHMBOJIAM

96

ANTOpUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: TOUCK
MOJCTPOKHA BHYTPH TAHHOM
CTPOKH; 3aME€Ha HAWJICHHOU
MOACTPOKH Ha JPYT'YIO CTPOKY

https://kpolyakov.spb.ru/school/probook/slides.htm

97

[pakTtudeckas paborta 1o TeMe
"O6paboTKa CTPOK ¢

https://kpolyakov.spb.ru/school/probook/slides.htm




UCIONIb30BaHUEM () YHKITHI
CTaHJAPTHOU OMOJIMOTEKH
sI3pIKa MporpaMMupoBaHus"

98

['enepanus cioB B 3a4aHHOM
andasure

99

MaccuBbl 1
IOCJIEAOBATEILHOCTH YHCEIL.
[IpakTrueckas pabora 1o Teme
"3arojiHeHHEe MaccuBa"

0.5

https://kpolyakov.spb.ru/school/probook/slides.htm

100

O0600mEHHBIE XapaKTEPUCTUKHI
MaccHuBa

https://kpolyakov.spb.ru/school/probook/slides.htm

101

JIMHEWHBIN MONCK 3aJIaHHOTO
3HAYCHHUS B MacCHUBE.
[IpakTraeckas pabora 1o Teme
"JIMHEWHBINA ITOMCK 3aJaHHOIO
3HaYeHH B MaccuBe"

0.5

https://kpolyakov.spb.ru/school/probook/slides.htm

102

[Ipaktuyeckas paborta 1o Teme
"[Tonck MUHUMATBLHOTO
(MakcHMabHOTO) DJICMEHTA B
YUCJIOBOM Maccuse"

https://kpolyakov.spb.ru/school/probook/slides.htm

103

CopTHupoBKa 0JTHOMEPHOTO
Maccuba. [Ipocteie MeTo bl
coptupoBku. [IpakTrueckas
pabota o Teme "[Ipoctrie
METO/Ibl COPTUPOBKU Maccupa"

0.5

104

CopTupoBKa CIHSTHUEM.
BricTpas copTupoBka MaccuBa
(anroput™ QuickSort).
[IpakTrueckas paboTa 1o Teme

0.5

https://kpolyakov.spb.ru/school/probook/slides.htm




"BeicTpas copTupoBKa
Maccuba"

105

JIBOWYHBIN TTOUCK B
OTCOPTUPOBAHHOM MACCHUBE.
[IpakTryeckas paborta 1o Teme
" IBOMYHBIN TTOUCK"

0.5

106

JIBymMEpHBIE MaCCHUBBI
(MaTpu1bl)

https://kpolyakov.spb.ru/school/probook/slides.htm

107

Anroput™mbl 00paboTKH
MaTpHIL

https://kpolyakov.spb.ru/school/probook/slides.htm

108

Pemenue 3anay agannsa
JAaHHBIX

https://kpolyakov.spb.ru/school/probook/slides.htm

109

CpencTtBa TEKCTOBOTO
nporeccopa

https://kpolyakov.spb.ru/school/probook/slides.htm

110

KomnsrorepHas BEpcTka
TEKCTa

111

[Ipaktuyeckas paborta o Teme
"BépcTka 1OKYMEHTOB ¢
MaTeMaTU4eCKUMU
¢dbopmynamu”

https://kpolyakov.spb.ru/school/probook/slides.htm

112

HNucTtpymeHTsI
pEeLEeH3UPOBAHN

113

[IpakTrueckas pabora 1o Teme
"MHoOrocTpaHH4HbIE
JIOKYMEHTHI"

https://kpolyakov.spb.ru/school/probook/slides.htm

114

OO0nauHble CEPBUCHI.
Konnekrusnas pabora c
nokymenTtamu. [Ipaktuueckas

0.5




pabora o Teme
"KonnextuHas pabora ¢
JTOKyMeHTaMu"

115

Amnanus qaugeix. bospirme
TaHHBIE

https://kpolyakov.spb.ru/school/probook/slides.htm

116

MarmmaHoe o0ydeHne

https://kpolyakov.spb.ru/school/probook/slides.htm

117

Ananus N1aHHBIX ¢ HOMOIILIO
ANEKTPOHHBIX TAOJIHIL

https://kpolyakov.spb.ru/school/probook/slides.htm

118

[IpakTrdeckas paborta Mo Teme
"AHaau3 JaHHBIX C IIOMOIILIO
AJIEKTPOHHBIX TabuUIr"

https://kpolyakov.spb.ru/school/probook/slides.htm

119

[TocTpoenue rpapukos
¢bynkuuit. [IpakTuyeckas
pabora no Teme "HarnsgHoe
MpeACTaBICHUE PE3yIbTATOB
CTaTUCTHYECKOW 00pabOTKH
JAHHBIX B BUJIE IMarpamMm
CpeACTBaMU pelaKTopa
AJIEKTPOHHBIX TabIHUIT"

0.5

https://kpolyakov.spb.ru/school/probook/slides.htm

120

JInnum Tpenna. [Ipaktnyeckas
pabora o Teme "Tlondop
JMHUM TPEH/A,
MPOTrHO3HUpOBaHue"

0.5

121

[Ton6op mapamerpa.
[IpakTrueckas pabora 1o Teme
"YuciieHHOe perieHne
YPaBHEHUH C IIOMOLIBIO
noabdopa napameTpa”

0.5

https://kpolyakov.spb.ru/school/probook/slides.htm




OnTuMH3aIms Kak MoucK

HAWTYYILIETro PeleHus B

3aJJaHHBIX YCIOBUSIX.
122 [Ipaktuyeckas pabora 1o Teme 1 0.5

"Pemienue 3aga4 onTUMHU3AIII

C TIOMOIIIBIO 3JEKTPOHHBIX

Tabmur"
123 PesepBHoe Bpems 1
124 PesepBHOE Bpems 1
125 Pe3epBHOE BpeMst 1
126 PezepBHoe Bpemst 1
127 PesepBHoE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHoe Bpems 1
132 Pe3epBHOE BpeMst 1
133 Pe3epBHOE BpeMmst 1
134 PeszepBHoe Bpemst 1
135 PeszepBHOE Bpems 1
136 PezepBHoe Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 136 0 ’15
[MPOI'PAMME




11 KJIACC

KoauuecTBo 9acoB

Ne JIeKTPOHHbIE HU(POBLIE
n/n Tewa ypoxa Bcero Konrpoaiie | Tpakririeckite o0pa3oBaTe/ibHbIE PECYPCHI
padoTbI padoTsbI

KonnyecTBo nHpOpManmm 1 https://kpolyakov.spb.ru/school/probook/slides.htm
ANTOpPUTMBI CKATHSI TAHHBIX 1 https://kpolyakov.spb.ru/school/probook/slides.htm

3 Anroputm Xadhdmana 1 https://kpolyakov.spb.ru/school/probook/slides.htm
[IpakTryeckas paboTa Mo Teme

4 "CrkaTHe JaHHBIX C IIOMOIILIO 1 1 https://kpolyakov.spb.ru/school/probook/slides.htm
anroputma Xahdmana"

5 Anroputm LZW 1 https://kpolyakov.spb.ru/school/probook/slides.htm
AJNTOPUTMBI C)KATHUS TAHHBIX C
notepsimu. [IpakTudeckas

6 pabora o Teme "Cxarue 1 0.5
JIAHHBIX C MOTEPSIMU
(anropurmsl JPEG, MP3)"
CkopocTh niepeiaun JaHHBIX 1

8 [ToMexoycTOIYMBBIE KOJIbI 1

9 IIpakTHueckas pabora 1o Teme | |
"[TomexoycToiturBbie KOJIbI"
Cucrembl. KOMIOHEHTBI
CHUCTEMBI U HX

10 B3aumoeiictsue. CHCTEMHEIN |
a¢dekT. YpapineHue Kak
MH(POPMALIMOHHBIN TpoIIecC.
OOGpaTHas CBsI3b

11 Monenu u MoJieTMpOBaHUE 1 https://kpolyakov.spb.ru/school/probook/slides.htm




12

I'pacer

https://kpolyakov.spb.ru/school/probook/slides.htm

13

Pemnrenue 3agad ¢ moOMOIIBIO
rpa¢oB

14

[epeBbs

https://kpolyakov.spb.ru/school/probook/slides.htm

15

OCHOBBI TEOPUH UTP

16

[IpakTrueckas pabora Mo Teme
"ITorcK BBIMTPBIIIHON
CTpPaTEeTuy B UI'Pe C MOJIHOU
uHpopmanuein"

17

CpencTBa HCKYCCTBEHHOTO
WHTEJUICKTa

https://kpolyakov.spb.ru/school/probook/slides.htm

18

19

[IpakTuueckas pabora o Teme
"CpencTBa HCKYCCTBEHHOTO
MHTEJUIeKTa"

dopmanuzarus NOHITHS
anroputMma. Mammuna
TrlOpUHTra KaK yHUBEpCAJIbHAS
Mozenb BeiuucieHuil. Tesuc
Yépua—Tbropunra

https://kpolyakov.spb.ru/school/probook/slides.htm

20

IIpakTHueckas pabora 1o Teme
"CocraBieHue MpocTou
IPOTpamMMBbl JIJIsl MAIIMHBI
Teropunra"

21

Mammna Ilocta

22

HopwmansHbie anropudmol
Mapxkosa

23

AJTOpUTMHYECKH
Hepas3pelnuMble 3a1auu. 3a1aya

https://kpolyakov.spb.ru/school/probook/slides.htm




octaHoBa. HeBO3MOKHOCTh
aBTOMAaTHYECKOW OTIa KU
pOrpaMm

24

CII0KHOCTH BBIYHCICHUN

25

[Touck npocThIX Yncen B
3aJJaHHOM JTHAITa30He C
MIOMOIIBIO AITOPUTMA «PEIIETO
OpaTtocdena»

26

[IpakTryeckas paboTa Mo Teme
"[Touck MPOCTHIX YUCEI B
3aJJaHHOM Jauarna3one"

27

MHoropa3spsiIHbIE LIeJIbIE
4HCa, 3a1a4d JJIMHHOMN
apupMeTHKH

28

[Tpaktuyeckas pabora o Teme
"Peanu3alys BEIYUCICHAN C
MHOTrOpa3psIHbIMU YKcaamMu"

29

CrnoBapu (accoraTuBHbIC
MAaCCHBBI, OTOOpaXkeHHs ). XOIII-
tabmuiel. [loctpoenue
an(aBUTHO-4ACTOTHOTO
CJIOBaps IS 33JJaHHOTO TEKCTa

https://kpolyakov.spb.ru/school/probook/slides.htm

30

[IpakTrueckas paborta 1o Teme
"[TocTpoenue andaBUTHO-
YaCTOTHOTO CIIOBApS IS
3a/IaHHOTO TeKcTa"

https://kpolyakov.spb.ru/school/probook/slides.htm

31

Amnann3 Tekcra Ha
CCTCCTBCHHOM SA3BIKC.

https://kpolyakov.spb.ru/school/probook/slides.htm




Brinenenne
MIOCJIEI0BATEILHOCTEHN 11O
mabiiony. Perynspaeie
BbIpaKeHMs1. HacTOTHBIN
aHaIu3

32

[TpakTrueckas paboTa o Teme
"AHaan3 TEKCTA HA
€CTECTBEHHOM S3bIKE"

33

Crexku. AHanu3 paBUIbHOCTH
CKOOOUYHOTO BBIpaKEHUS

https://kpolyakov.spb.ru/school/probook/slides.htm

34

Beruncnenue
apru(METHIECKOTO BBIPAKECHUS,
3alMCaHHOTO B MOCT()UKCHOM

dbopme

35

[TpakTrueckas paboTa o Teme
"Breruncienne
apu(PMETHIECKOTO BBIPAKCHHS,
3aIHMCaHHOTO B MOCTHUKCHOM

dopme"

36

Ouepenu. Ucnonb3oBanue
odepenu Uit BpeMEHHOTO
XpaHeHI/ISI JTAHHBIX

https://kpolyakov.spb.ru/school/probook/slides.htm

37

[TpakTrueckas paboTa o Teme
"Ucnonb3oBanue ouepenn"

https://kpolyakov.spb.ru/school/probook/slides.htm

38

HepeBbs. Peanuzanus gepesa ¢
MOMOIIIBIO CCHIIOUHBIX
CTPYKTYp. J{BOonuHBIE
(buHapHBIE) NEepEBbSI.
[TocTpoenue nepepa aJis




3aJaHHOI'O apI/I(bMeTI/I‘leCKOFO
BBIpaXCHUA

39

[IpakTueckas padbora Mo Teme
"Ucnons3oBaHue 1€pEBbEB IS
BBIUKCIICHUS apu(hMETUIECKUX
BbIpaKeHU"

40

PekypcHuBHBIE alTOPUTMBI
obxoxa nepesa.
Hcnonp3oBanue crexka u
ouepenu 1y 00Xo/a AepeBa

41

PexypcuBHBIE aITOPUTMBI
0bxoma nepesa.
Hcnonp3oBanue cTeka u
ouepenu i 00Xo/a aepeBa

https://kpolyakov.spb.ru/school/probook/slides.htm

42

AnroputMmsl Ha rpadax.
[TocTpoeHne MUHUMAIIBHOTO
OCTOBHOTO JIepeBa
B3BEILIEHHOT'O CBSA3HOTO
HEOPUEHTHPOBAHHOTO rpada

https://kpolyakov.spb.ru/school/probook/slides.htm

43

O6xox rpada B riayOuHy.
O6xox rpada B LIUPUHY

44

KonnuecTBo paznuyHbIX MyTen
MEXy BEPITHHAMUA
OPUCHTUPOBAHHOTO
AIUKIIMYECKOTo rpada

45

Anroput™m JleHKCTpHI.

https://kpolyakov.spb.ru/school/probook/slides.htm

46

[TpakTryeckas paboTa Mo Teme
"BpraucieHue JITHHEI

https://kpolyakov.spb.ru/school/probook/slides.htm




KpaTyamIiero myTu MexIy
BepIIMHaMu rpada (aaroputm

Heiikctpor)"

47

Anropurm ®noina—
Yopmamia

48

3agauu, penaemMple ¢ TOMOIIBIO
JUHAMHYCCKOTO
[IpOrpaMMHUpPOBAHUS:
BBIUNCJIICHUC peKprI/IBHLIX

byHKIHA

https://kpolyakov.spb.ru/school/probook/slides.htm

49

50

[TpakTrueckas paboTa o Teme
"BbruncieHne pekypCcrUBHbIX
(GyHKLIUH ¢ TOMOIIBIO
JTUHAMHUYECKOTO
porpaMMupoBaHus"

3agauu, penraeMple ¢ TOMOIIBIO
JUHAMHYCCKOTO
MIPOrpaMMHUPOBAHUS: TOACUET
KOJIMYECTBA BAPUAHTOB

51

[TpakTrueckas paboTa o Teme
"IToxcuéT KOIUIECTBA
BapHaHTOB C [IOMOILBIO
JUHAMUYECKOTO
IIPOrpaMMHUpPOBaHUA"

52

3agauu, pemaemMple ¢ TOMOIIBIO
JUHAMHYCCKOIO
[IPOrpaMMHUPOBAHUS: 3aa4U
OINTHUMU3AIUH

https://kpolyakov.spb.ru/school/probook/slides.htm

53

[Tonsatue o mapagurmax




nporpammupoBanus. O630p
A3BIKOB IPOIPAMMHUPOBAHUS

54

ITousiTue 06 0OBEKTHO-
OpUEHTUPOBAHHOM
POrPpaMMUPOBAHUU

https://kpolyakov.spb.ru/school/probook/slides.htm

55

O0BexTHI U Ki1accsl. CBOKMCTBA
A METOABI 00BEKTOB

https://kpolyakov.spb.ru/school/probook/slides.htm

56

OOBEKTHO-OPUEHTUPOBAHHBIN
aHaIn3

57

[TpakTrueckas paboTa o Teme
"HMcnnoip30BaHuEe TOTOBEIX
KJIacCOB B Mporpamme"

58

PazpaboTtka nporpamm Ha
OCHOBE 00OBEKTHO-
OpPUEHTHPOBAHHOI'O MOJX0/1a

59

[IpakTueckas padbora
"Pa3zpaboTtka mpocToit
IPOTrpaMMBbl C UCIIOIb30BAHUEM
KJIacCOB"

60

WNukancynsanus. [Ipaktnaeckas
pabota no Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOLIETO
MHKaNCyasuun"

0.5

61

Hacnenosanwue. [Tomumopduzm

62

IIpakTHueckas padbora 1o Teme
"Pa3zpaboTka uepapxuu
KJ1acCOB"

63

Cpensl ObICTpOH pa3pabOTKH




nporpamm. IIpoektupoBanue
uHTepdeiica noap3oBaTess

64

[TpoexTupoBanue uHTEpPEiica
IIOJIB30BAaTCIIA

https://kpolyakov.spb.ru/school/probook/slides.htm

65

Hcnonp30BaHUE TOTOBBIX
VIIPaBIISIEMBIX 3JIEMEHTOB IS
MoCTpoeHus uarepdeiica

https://kpolyakov.spb.ru/school/probook/slides.htm

66

[TpakTuyeckas pabora Mo Teme
"Pa3zpaboTka mporpamMmsl ¢
rpadudyeckum uatepdericom”

67

N3ydenue BTOporo sA3bika
IIpOrpaMMHUPOBAHU

68

N3ydeHne BTOPOro si3pIka
IpOrpaMMHUPOBAHUS

69

OTansl KOMIIBIOTEPHO-
MaTeMaTH4ECKOro
MOZECIIMPOBAHHUS

https://kpolyakov.spb.ru/school/probook/slides.htm

70

JuckpeTtuszanus npu
MaTeMaTHYeCKOM
MOACIIMPOBAHUN HCIIPCPBIBHBIX
npoueccoB. MoiempoBanue
JIBU)KEHUSI

https://kpolyakov.spb.ru/school/probook/slides.htm

71

[TpakTrueckas paboTa o Teme
"MoaenvupoBaHue ABUKECHHS"

72

MopnenupoBanue
OMOJIOTHYECKUX CHCTEM.
[IpakTryeckas paboTa Mo Teme
"MoaenvupoBaHue

0.5




Ononornyeckux cucrem"

73

MaremaTudeckue MOJIETH B
SKOHOMUKE. BEIUHNCINTETEHEIC
AKCIIEPUMEHTBI C MOJICIIAMU

74

BeposiTHOCTHBIE MOJIEH.
[TpakTrueckas paboTa o Teme
"MIMUTalIMOHHOE
MOJICTTUPOBAHHUE C TIOMOIILIO
merona Mounre-Kapino"

0.5

75

KomneroTepHoe
MOJIETUPOBAHUE CUCTEM
YIPABJICHUS

https://kpolyakov.spb.ru/school/probook/slides.htm

76

O06paboTKa pe3yabTaToB
IKCTIEPUMEHTA

77

Tabnuunble (peNnSIUOHHBIC)
0a3bl TaHHBIX

78

ITouck, copTupoBka u
bunbTpanus JaHHBIX. 3apPOCh
Ha BBIOOPKY JIaHHBIX. 3alpOChI
¢ napameTrpamu. Beruucnsemblie
IIOJISL B 3a11pocax

79

[IpakTryeckas paboTa Mo Teme
"Pabora ¢ roToBoi 6a30ii
HaHHBIX"

80

MuororabanuHeie 0a3bl
JIaHHBIX. THUIIBI CBA3EN MEXKITY
TabaunamMu. BHeTHUI K10y,
IlemocTHOCTH 0a3bl JTaHHBIX

https://kpolyakov.spb.ru/school/probook/slides.htm




[TpakTtuueckas paborta o Teme

81 "Pa3paboTka MHOTOTaOIUIHOM
0a3bl JTaHHBIX"
20 3anpockl K MHOTOTA0TMYHBIM
0a3am TaHHBIX
[TpakTrueckas paboTa o Teme
83 "3ampockl K MHOTOTA0 TMYHON
6a3e qaHHBIX"
84 SI3bIK yripaBieHUS TaHHBIMU
SQL
[TpakTrueckas paboTa o Teme
85 "VrpaBneHue JaHHBIMU C
MOMOITBIO si3bIKa SQL"
Hepensimonnsie 6a3bl JaHHBIX.
86 DKCHEPTHBIE CUCTEMBI
87 HHuTepHEeT-IpUI0KEeHU https://kpolyakov.spb.ru/school/probook/slides.htm
IlonsTue o cepBepHON U
KITUEHTCKOM YacTsaX caiTa.
88 TexHOIoTHs «KIUEHT —
cepBep», €€ TOCTOMHCTBA U
HEJIOCTaTK!
89 OcHoBbl si3pika HTML https://kpolyakov.spb.ru/school/probook/slides.htm
[IpakTrueckas pabora o Teme
90 "Co3nanue TEKCTOBOI BEO-
CTpaHUIbI"
91 OcHoBsl s1361ka HTML https://kpolyakov.spb.ru/school/probook/slides.htm
92 OcHoBbl s1i3pika HTML https://kpolyakov.spb.ru/school/probook/slides.htm
93 [IpakTrueckas pabora Mo Teme




"Coznanue BeO-CTpaHHUIIbI,
BKJIFOYAIOIIEN
MYJIBTUMEAUINHBIE 0OBEKTHI
(pUcyHKH, 3ByKOBBIE TaHHbBIE,
BUJIE0)"

94

OcCHOBBI KacKaJIHbIX TaOIuUIY
cruneit (CSS)

https://kpolyakov.spb.ru/school/probook/slides.htm

95

[IpakTueckas padbora 1o Teme
"OdopmiieHre CTPAHUIBI C
MOMOIIBIO KaCKaHBIX TaOJIHI]
crunen"

96

Cuenapuu Ha s3bIke JavaScript

97

Cuenapuu Ha si3bike JavaScript

98

®opMebl Ha BeO-cTpaHULIE

99

[IpakTrueckas pabora o Teme
"ObpaboTka naHHBIX (hopM"

100

PasMerienme BeO-CaiTOB.
Ycnyra xoctuHra. 3arpyska
(aiisioB Ha calT

101

Kanpuposanue. lcnpasienue
nepcneKkTuBsl. [ ucrorpamma.
Koppekuus ypoBHeii,
KOPpEeKLHs LIBETA.
OO0ecLBeurBaHUE IBETHBIX
n300pakeHU I

102

BBon n3zobpaskenuii ¢
UCTIOJIb30BaHUEM Pa3IMYHBIX
U (POBBIX YCTPOUCTB.

0.5

https://kpolyakov.spb.ru/school/probook/slides.htm




[MpakTudeckas pabora Mo TeMe
"O6paboTka mUpPOBHIX
dororpadmii”

103

Petymb. PaboTa ¢ oGmactsimu.
Ouibtpsl. [IpakTHueckas
paborta no teme "PeTymib
uupoBbIx hoTorpaduit”

0.5

104

MHorocoiable n300pakeHusl.
TekcroBble ciou. Macka ciiosi.
Kananel. Coxpanenue
BbIJICJIEHHOW 001acTH

https://kpolyakov.spb.ru/school/probook/slides.htm

105

[IpakTHueckas pabora o Teme
"MHorocinoiiable
n300pakeHus"

106

[ToaroroBka WimOCTpaun J1js
BeO-caiiToB. [IpakTnyeckas
pabora 1o Teme
"AHUMUPOBaHHBIE
n300paxeHus"

0.5

107

BexropHas rpaduka.
Bexropun3anus pacTpoBbIX
H300paKeHUIA

https://kpolyakov.spb.ru/school/probook/slides.htm

108

[IpakTrueckas paboTa Mo Teme
"Bekropnas rpaduxa"

109

HpI/IHIII/IHI)I HOCTpOGHI/ISI nu
pEeNaKTUPOBAHUS TPEXMEPHBIX
Mojeen

https://kpolyakov.spb.ru/school/probook/slides.htm

110

[IpakTrueckas paboTa Mo Teme




"Co3aaHue npocThIX
TpEXMEPHBIX Mozeen"

CeTOoYHbIE MOIENH.

i Marepuainst !

112 [TpakTuueckas pabora o Teme |
"Cerounble Mmogenn"

113 MopaenupoBaHre UCTOYHUKOB |
ocseleHus. Kamepsl

114 [TpakTuueckas paborta o Teme |
"Pengepunr"

115 AnnutuBHbie TexHoJoruu (3D- |
IIPUHTEPHI)
IlonsTHe 0 BUPTyaIbHOU

116 peaIbHOCTH U JONIOJIHEHHON 1
peanbHOCTH

117 PesepBHOe Bpemst 1

118 PesepBHOE Bpems 1

119 PesepBHoe Bpems 1

120 PesepBHoe Bpemst 1

121 PesepBHOe Bpems 1

122 Pe3epBHOE Bpems 1

123 PesepBHoe Bpemst 1

124 PesepBHoe Bpems 1

125 Pe3epBHOE Bpems 1

126 Pe3epBHOE Bpems 1

127 PesepBHOoeE Bpemst 1

128 Pe3epBHOE Bpemst 1




129 PesepBHOE Bpems 1
130 Pe3epBHOE BpeMst 1
131 PesepBHOe Bpemst 1
132 Pe3epBHoE Bpems 1
133 Pe3epBHOE Bpems 1
134 Pe3epBHOE BpeMst 1
135 PeszepBHoe Bpemst 1
136 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOI'PAMME







MPOBEPSIEMBIE HA EI'D I1IO UH®OPMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHOI 00pa3oBaTeJIbHOI MPOrpaMMbl CpeHero o01ero
o0pa3oBaHus

1.

3nams (nonumams)

1.1

[lonnmaHue OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHS
COBPCMCHHBIX CTAllMOHAPHBIX H MOOWIBHBIX KOMIIBIOTCPOB;, TeHI[eHLII/Iﬁ
Pa3sBUTHA KOMIIBIOTCPHBIX TeXHOJIOI‘I/If/'I; BJIaICHUC HaBBIKAMH pa6OTBI C
ONEPAIMOHHBIMH CUCTEMaMH M OCHOBHBIMH BHIAMH POTPAMMHOTO
obecrieueHust JI1  pemIeHHUs  y4eOHBIX 3aJad 1O  BBIOpaHHOM

crenualIn3anun

1.2

Hanuume mnpencraBiaeHuii o 0a30BbIX MPHUHIMIAX OpraHU3alMd U

(G YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTel

1.3

IlonnManue OCHOBHBIX IMPUHOUIIOB AUCKPCTHU3AIIUH Pa3JIMYHbIX BHIOB

uHhopmaIuu

1.4

[lonumanue 6a30BBIX AITOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOM
uHbopManuu (3amuch 4YHCEN B TO3UIIMOHHOW CHUCTEME CYHCICHUS,
JETUMOCTH IIeNIbIX YHCeN; HaX0XKIECHUE BCEX MPOCTHIX YHCEN B 3aIaHHOM
nuamna3oHe; o00pa0oTka MHOTOPA3pSAHBIX IIENbIX YHCEN; AaHaIu3

CHUMBOJIBHBIX CTPOK U IPYTUX), AJITOPUTMOB ITIOMCKA U COPTUPOBKHU

L.5

3HaHue (bYHKI_II/IOHaJ'IBHBIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCACTB

cpenbl pa3paboTKu

1.6

BnaneHne OCHOBHBIMH CBEICHUSIMH O 0azax JAaHHBIX, HUX CTPYKTYpPC,

CpeacCTBax CO34aHusd U paGOTLI C HUMH

1.7

IlonnmaHne BO3MOKHOCTEW U OTPAaHUYEHUN TEXHOJIOIMI NCKYCCTBEHHOIO
MHTEJUIEKTa B pPa3IMYHBIX OONACTAX; HaTUYMEe TMPEACTaBICHUN 00
UCTIOIb30BaHUM  WH(POPMAIIMOHHBIX ~ TEXHOJOTMA B pa3iM4YHBIX

npodeccHoHaNBHBIX chepax

1.8

Bnanenue TeopeTHUECKMM ammapaTtoM, IO3BOJISIOIIUM OCYLIECTBIIATH
IIpe/ICTaBIeHUE 3aJaHHOI0 HATYpajJbHOTO YMCIa B Pa3jIMUHBIX CHCTEMax
CUMCIICHUS; BBINOJHATh IPeoOpa3oBaHUs JIOTMYECKUX  BBIPAKEHUH,
UCIOJIBb3YSl 3aKOHBI anreOphl JIOTHKHU; ONpPEAeNsATh KpaTdyalIividi MyTh BO
B3BEIICHHOM rpade ¢ KOJMYECTBO MyTeH MEXIy BepIIMHAMU

OPUEHTUPOBAHHOTO ALMKINYECKOTro rpada




Ymemo

2.1

YMeHue Hucnonb3oBaTh KOMIBIOTEPHO-MAaTEMaTHUYECKHE MOJAETH IS
aHanM3a OOBEKTOB M IPOLECCOB: (GOPMYIUPOBATH IIETIh MOAETUPOBAHHUA,
BBIMOJHATh aHAJINU3 PE3y/IbTaTOB, MOJYUYEHHBIX B XOJ€ MOJECIUPOBAHMS,
OLICHMBATh a/ICKBaTHOCTb MOJEIU MOJCIUPYEMOMY OOBEKTYy WU

mponueccCy, NMpeaACTaBIATh pE3YJIbTaTbl MOACIUPOBAHNA B HATJIAAHOM BHUIC

2.2

YMeHne kiaccu(UIMpOBAaTh OCHOBHBIC 3a/ayd  aHalii3a JIaHHBIX
(TIporHO3UpOBaHUE, Kiaccupukanus, KJIaCTePH3aIIHs, aHaJm3
OTKJIOHEHUI1); TIOHUMATh IOCIIEAOBATSIILHOCTh PEIICHHS 3ajad aHaJln3a
JTAaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OIICHKA KAa4eCTBa JaHHBIX,
BEIOOp ¥ (WIM) TOCTPOCHHWE MOJEIH, IpeoOpa3oBaHHE JaHHBIX,

BU3YyaIU3alus JaHHBIX, HHTCPIPCTAlUAd PE3YJIbTATOB

2.3

YMeHue onpeaensiTh HHPOPMAMOHHBIH 00BbEM TEKCTOBBIX, TpapHUECKuX
Y 3BYKOBBIX JJAHHBIX IIPU 33JaHHBIX I1apaMeTpax AUCKPETU3aluu. Y MEHUE
OIpPENENAATh CPEJHIOK CKOPOCTb II€pPEeNadd  JaHHBIX, OLICHUBATh
U3MEHEHHE BPEMEHHU Iepellaud NpU HU3MEHEHMH HWH(POPMALMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

24

YMeHHue CTpOUTh KOJA, 00ecneurBaloUMid HAMMEHBIIYI0 BO3MOXHYIO

CPEIHIOIO IUTMHY COOOIIEHHS ITPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue uCnoap30BaTh IPU PELIEHUMH 33Ja4 CBOMCTBA MO3MLIMOHHOU
3allMCH YHWCEJI, aJTOPUTMbI MOCTPOECHUS 3allMCH YHUCIA B MO3ULIUOHHOU
CHCTEME CUMCIICHUSI C 3aJIaHHBIM OCHOBAHUEM W MOCTPOCHHS YHUCIa IO
CTpPOKE, COAEpKallled 3alnCh ATOTO YHUCJIA B IO3WLHAOHHOM CHCTEME
CUMCIIEHMS €  33JaHHbIM  OCHOBAaHHMEM;  YMEHHE  BBINOJIHATH

apI/I(bMeTI/I‘ICCKI/Ie On€panru B IMMO3UIIUOHHBIX CUCTEMAX CHHUCIICHUA

2.6

YMeHHe CTpPOUTh JIOTUYECKOE BBIPAKEHHE B IU3BIOHKTHUBHOW W
KOHBIOHKTUBHOM  HOpMalbHBIX (QopmMax MO 3aJaHHOM  Talmuie
UCTUHHOCTH; HCClenoBaTh 00JacTb HCTUHHOCTH  BBICKAa3bIBAHMSI,

coACpiKAICTIO0 NEPEMCHHBIC, PCIIATH HECJIOXKHBIC JIOTUUCCKHUEC YPABHCHUA

2.7

YMeHue pemarh aJIropuTMUYECKHE 337aud, CBA3aHHBIE C aHAJIM30M
rpadoB (3a1aud MOCTPOEHHUsS ONTHUMAJIBHOIO MYTH MEXIY BEpIINHAMH
rpacda, omnpeseNeHusl KOJMUECTBAa PA3IUUHBIX MyTeH MEXAy BepIIMHAMU

OPUCHTHPOBAHHOT'O ATUKIIMYCCKOT'O rpa(pa)

2.8

YMeHHE UCIOIB30BaTh JEPEBb MIPU AHAIN3E U IIOCTPOCHUH KOJIOB U IS
NpEJCTaBICHU apU(PMETHUECKUX BBIPAKEHHUH, NpPU PpEIICHUH 3a/ad
IIOMCKA M COPTUPOBKH; YMEHHE CTPOUTH AECPEBO MIPHI IO 3aJaHHOMY
ANrOpUTMY; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATErHIO

UTPbI




2.9

YMeHue aHalIM3UpoOBaTh aJrOPUTMbI C  HCIIOJIB30BAHMEM  TaOJIHII
TPACCUPOBKH; OIpeAeNsaTh 0€3 MCHOIb30BaHUS KOMIIBIOTEpPA PE3YJIbTAThI
BBITMIOJTHEHHSI HECIIOKHBIX IIPOrpaMM, BKITIOYAIONINX IUKJIbI, BETBICHUS U

MMOAIIPOrpaMMBI, ITPH 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

YMeHne omnpeaensiTh CIOXHOCTh HM3y4aeMbIX B Kypce 0a30BbIX
aNropuTMOB (CYMMHPOBAHHE 3JIEMEHTOB MacCHBa, COPTHPOBKA MAacCHBa,
nepeOOpHbIe aJrOPUTMBI, JBOUYHBIA TMOUCK) U MPUBOJIUTH MPUMEPHI

HCCKOJIBKHX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJId PCIICHUA OJIHOM 3aJa4u

2.11

2.12

Bnagenne yHUBEpCanbHBIM SI3BIKOM IPOTPAMMHUPOBAHHUS  BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npeactaBieHusMu o 6a30BBIX
TUMAX JaHHBIX U CTPYKTYpaX JAHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VOPABISIIOLIME  KOHCTPYKIMHM;  YMEHHE  OCYUIECTBISATh  aHAIIU3
MPEIJIOKEHHOW  MPOTPaMMBI:  ONPENENSATh  Pe3ylIbTaThl  pabOTHI
MporpaMMBbI MPU 33JJaHHBIX HMCXOJHBIX JAHHBIX; OMPEAENsATh, MPH KaKUX
WCXOJIHBIX JIAaHHBIX BO3MOXXHO TIOJYYE€HHE YKa3aHHBIX PE3yJIbTATOB;
BBISIBIIATH JIaHHBIE, KOTOpPHIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpaMMmbl;  (GOPMYJIHMPOBATH  TPEMIOKEHHS MO  YAYYIIECHHUIO

IIPOrPaMMHOT0 KO/a

YMeHne peanu3oBBIBATH HA BBHIOPAHHOM JUIS  HM3Y4YCHHS  SI3BIKE
nporpamMMmupoBanust Bbicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIC aJITOPUTMBI 0OPAOOTKH YHCEIT, YHCIOBBIX MOCIEI0BATEILHOCTEH
U MacCHBOB: TMPEJCTaBICHHWE 4YHCIa B BUJC Ha0Opa MPOCTHIX
COMHOXXUTEJICH; HaxXO0XJICHWE MaKCUMAJIbHOW (MHHUMAJBbHOW) IH(PHI
HATYpaJbHOTO YHCIIa, 3aIMCAHHOTO B CUCTEME CUUCIICHHS C OCHOBAaHHUEM,
He mpeBblmaonmM 10; BbluuciieHHe OOOOMIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MacCHBa WJIM YHCIOBOH IOCIEA0BAaTENILHOCTH (CYMMBI,
OPOM3BEACHUS  CpPEeJHEro  apupMETHYECKOro, MHHHMMAIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTHUPOBKY OJJIEMEHTOB MAacCHBa; YMEHHE
UCTIOJB30BaTh B TNPOTpaMMax JaHHBIE Pa3UYHBIX THIIOB C Y4ETOM
OTPaHWYCHUH Ha JMAla30H WX BO3MOXHBIX 3HAYCHHH, MPUMEHSTH TPH
pelIeHNH 33134 CTPYKTYpPbl JaHHBIX (CIHUCKH, CIIOBApH, CTEKH, OYEpE/H,
JIepeBbsl); MIPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIC MOATPOTPAMMBI IS
00pabOTKH YHCIIOBBIX JaHHBIX W CUMBOJBHBIX CTPOK; MUCIOJIB30BATh NPU
pa3paboTKe mporpaMM OMOIUOTEKH MOAMPOrpaMM; YMEHHE HCITOIh30BaTh

CpelCTBa OTJI/AKU MPOTrpamMM B cpesie MPOrpaMMUPOBAHUS

2.13

Ymenue HCIIOJIBb30BATh OJICKTPOHHBIC Ta6J'II/IHBI JIs1 aHalImu3a,

MpeACTaBiICHUS W 00paOOTKM JaHHBIX (BKJIIOYAs BBHIOOP ONTHMAJIBHOTO




peleHusi, moa0op JIMHUKM TPEHIA, pEelIeHHE 3ajJad MPOTHO3HPOBAHUS);
YMEHHE UCIOJIb30BaTh TaOIW4YHBIC (pEISIIUOHHBIC) O0a3bl JaHHBIX U

CIIpaBOYHBIC CUCTEMBI

2.14

YMeHrne OpraHu30BBIBaTH JUYHOEC HWH()OPMAIIMOHHOE MPOCTPAHCTBO C
UCIIONIb30BAHUEM  PA3MYHBIX  CPEACTB  HHU(PPOBBIX  TEXHOJIOTHIA;
MOHMMAaHHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, HUPPOBBIX 00pa30BATENBHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
IHO UHO®OPMATHUKE

Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKRAHUSA

1

Hudposas rpaMOTHOCTD

1.1

OCHOBHBIE TEHJICHIIUYU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHoJorui. [Tapannenbabie
BBIYMCIICHNS. MHOromnpoueccopusle cucreMsl. Pactipenenénusie

BBIYMCIIUTENIBHBIE CUCTEMBI M 00pab0TKa OOJIBIINX JaHHBIX

1.2

[IpuHIUIIBI OCTPOCHUSI U ammapaTHblE KOMIIOHEHTHI KOMIBIOTEPHBIX CETEH.
CerteBoie mpotokoisibl. Cers WuTepHeT. Appecamusi B cetu  HHTEpHeT.
[Ipotokonsr creka TCP/IP. Cucrema nomenHsix umeéH. Pa3znenenue IP-cetn Ha

MOACETH C IOMOIILI0 MAaCOK MOACETeH

1.3

QaitnoBas cucrema. Ilouck B aitnoBoii cucreme. [IpuHIMIIBI pa3MmerieHus U
MMEHOBaHMs (aijoB B JoiroBpeMeHHOM mamsaTu. [llaGrnoHbl miis omucaHus

rpymi ¢aisioB

1.4

1.5

CkopocTh mepenayd  JAaHHBIX. 3aBUCUMOCTb BpEMEHHM Iepelayd  OT
nH(pOPMaLIMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHaJa CBA3U
[IudpoBanue nanupix. CumMmMeTpudHbIe U HecuMMeTpuuHbie mudpel. [TIndper

npoctor 3amenbl. [IInudp Leszaps. [udp Buxkenepa. Anroputm mmdpoBaHus
RSA

1.6

KO,I[BI, IIO3BOJJIAOIIUC 06Hapy}KI/IBaTB H UCIIPABJISATH OI_HI/I6KI/I, BO3HUKAOIKUC ITPHU
nepeaadyc faHHbIX. Paccrosane XamMMuHra. KO,I(I/IpOBaHI/Ie C IIOBTOPCHUEM OHTOB.

Konasr XsMmMuHra

TeopeTnueckne 0OCHOBbI HH()OPMATUKH

2.1

JlBouuyHoe  KoaupoBaHue. PaBHOMepHBIE M HEpaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcnosue ®ano. IlocTpoeHue 0AHO3HAYHO NIEKOJUPYEMBIX KOJOB C MOMOIIbIO

nepesa

22

Teopernueckue mNOAXOAbI K OLEHKE KonuuecTBa HHpopMaruu. EauHuims
U3MEpEeHUs1 KoiludecTBa HHGpopManuu. AJ(QaBUTHBIM MNOAXOA K OIEHKE
Konu4yecTBa MHPOpManuu. 3aKkOH aAguTUBHOCTH HHpopmanuu. Popmyna

Xapriu. Uadopmanus u BepositHocTh. Popmyna [llenHona

23

Cucrembl cuucnenus. Pa3BEpHyTas 3amuch WENBIX H JIPOOHBIX YHCET B
MO3UIIMOHHON cucTeMe cuucieHns. CBONMCTBa ITO3MIIMOHHOM 3alyCH 4YHCIa:
KOJMYECTBO UG B 3aIUCH, PU3HAK JEIMMOCTH YHCIIA HA OCHOBAaHUE CUCTEMBI
CUHMCJICHHS. AJITOPUTM TIEPEBOJIA TIEJIOT0 Ynciia u3 P-uuHOM CUCTEMBI CUMCIICHUS

B JECATUYHYIO. AJTOPUTM NEPEBOJA KOHEYHOM P-M4HON ApoOM B IECATUYHVIO.
An P §)




AJNTOpUTM MEpeBO/a LEJIOro 4ucia U3 JECATHYHOW CUCTEMBbI cuucieHus B P-
nunyro. IlepeBox KoHeuHOW JnecATHYHOM 1poOu B P-uunyro. J[BomuHas,
BOCBMEpUYHAs M IIECTHAAIATEPHUYHAS CUCTEMbI CUMCIICHHS, CBSI3b MEXKy HUMHU.

ApI/I(bMeTI/I‘IeCKI/Ie orncpanru B IIO3HMIIHUOHHBIX CUCTEMaX CUHUCICHUA

24

TpOI/I‘IHaH YpaBHOBCHICHHASA CUCTEMA CUUCIICHUS. ]_IBOI/I‘{HO-I[GCHTI/I‘IHQJI CHUCTCMa

CUMCJICHHUA

2.5

KonupoBanue tekctoB. Komuposka ASCII. OgHoOaiiTHbIe KOqupoBKU. CTaHIapT
UNICODE. Komupoka UTF-8. Omnpenenenue uHHPOpPMAIHMOHHOTO 00bEMa

TEKCTOBBIX COOOIIEHUIT

2.6

KonupoBanue nzobpaxenuit. Onienka nHGOpMaIMOHHOTO 00bEMa rpadudecKux
JAHHBIX MPH 3a/laHHBIX Pa3peIIeHUU U TIyOMHE KOoIupoBaHMs LBeTa. L[BeToBBIE
monenu. KonupoBanue 3Byka. OneHka MH(OPMAIMOHHOTO 00BbEMa 3BYKOBBIX

JIAHHBIX IIPU 3aJaHHBIX YaCTOTE JUCKPETU3ALMHU U PA3PSIAHOCTH KOJIUPOBAHUSA

2.7

2.8

Anrebpa noruku. IloHsTne BbICKa3biBaHMs. Bpicka3piBaTenbHble  (HOPMBI
(npenukatel). KBaHTOpHI CyIIeCTBOBaHHS U BCEOOIIHOCTH.

Jlormueckue onepanuu. TaOmuibl UCTHHHOCTU. Jlormueckue BBIPAKEHHS.
Jlormueckue ToxxaecTBa. Jlornyeckue onepanyy U onepanuy Haj MHOXECTBaAMH.
3akoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHbIE MNpeoOpa30BaHUSl JIOTUYECKUX
BBIpaXEHUI. JIornueckue ypaBHEHUsI U CHCTEMBI YPaBHEHUI.

Jlormueckue (yHKIUH. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHX
(GyHKIMI OT KOJIMYEeCTBa apryMEHTOB.

Kanonuueckue Gpopmbl TOrH4e€CKUX BbIpAXKEHUN

COBepIHeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC  HOPMAJbHBIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/ILIe HUCTHHHOCTH

2.9

Jlormyeckne »neMEHTBI B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
Mpuoropa3psaausiii cymmatop. [locTpoeHue cxem Ha JTOTMYECKUX DJIEMEHTax IO
3aIaHHOMY JIOTMYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS I10

JIOTUYECKOM cXeme

2.10

Mogenn u MOACIINPOBAHUC. ]_[eJ'II/I MOJCIINPOBAaHU. AI(CKB&THOCTL MOACIIN
MOACINPYEMOMY O6LCKTy HJIU TIPOLECCY. qbopManmauI/m IMPUKIIAAHBIX 3a1a4.
Hpe,[[CTaBHeHI/Ie PE3yJIbTaTOB MOACIINPOBAHUA B BUIC, YIIO6HOM JJIs1 BOCITPUATHA

4eloBeKoM. [ 'paduueckoe mpeacTaBlieHne JaHHBIX (CXeMBbI, TaOJIUIIbI, TpaduKH).

2.11

[lpencraBnenne IeNbIX 4YUCEN B MNaMATH KommbioTepa. OrpaHMYeHHOCTb
JMana3oHa 4YMceNl TNpH OrpaHMYEeHUH KoJmuecTBa pas3panoB. [lepemomHenue
paspsiiHOl ceTku. be33HaKkoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBINA OUT. J[BOWYHBIH
JIOTIOJTHUTEIBHBIA KO/ OTPUIIATEIBHBIX YHCEIL.

[lo6utoBeie  jormueckue onepanuu. Jlormueckuit, apudmeTHueckuii u

nukiuaeckuii  cnpuru. [lludpoBanne ¢ MOMOMIBIO TMOOUTOBOW —OMEpaIruu




«uckinovaroniece UJIN»

2.12

[IpencraBineHne BEMECTBEHHBIX YHCEN B NaMATH KOMIIbIOTEpA. 3HAYalas 4acThb
U mopsAok uyucna. JlpamazoH 3HaueHW BemlecTBEHHbIX uucen. [IpoGiembl
XPAHEHHUs] BEIIECTBEHHBIX 4YHCEN, CBSA3aHHBIE C OTPaAaHUYECHUEM KOJUYECTBA
pa3psaaoB. BelnonHeHue omnepanuil ¢ BEIECTBEHHBIMHM YWCIIAMM, HAKOIUICHHE

OIINOOK IIPpH BBIYUCIICHUAX

2.13

I'padpr. OcHoBubie moHsATHS. Bunmbr rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpHIl CMEXKHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTHU. PerieHue
ANTOPUTMUYECKUX 3aJad, CBS3aHHBIX C aHajau3oM rpadoB (mocTpoeHue
ONTHMAJBHOTO MYTH MEXAY BepIIMHAMU Tpada, ompeneneHue KOJIUYECTBA

PAa3INIHBIX HyTeI71 MCXKAY BCpIIMHAMU OPUCHTUPOBAHHOI'O ANUKIIMYCCKOI'O

rpada)

2.14

HepeBbsi. bunapaoe nepeBo. JlepeBbss moucka. CrocoObl o0xoma jepesa.
[IpencraBnenue apupMeTHYECKUX BBIpAXECHUN B BUAE JAepeBa. Vcmonb3oBaHue

rpad)oB U AEPEBBEB MPH OMMMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOLIETO MUPA

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOMHOW MHpopmarmeii. [loctpoenue nepeBa
nepebopa BapHaHTOB, ONKMCAHWE CTPATETUHM WIPHl B TaOIWYHOU (opme.

BeIurpbIniHbie U MPOUTPHIIIHBIE TO3ULUN. BEIMTPHIIIHBIE CTPATETHH

CpenctBa  HWCKYCCTBEHHOTO — WHTEIDICKTa.  VaeHTudukamuss W TOHCK
n300pakeHu, pacro3HaBanue JuIl. Vcmonp30BaHUE METOJIOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00y4JaIoNINX cUcTeMax. Vcrmomp30BaHne METOI0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponusie cetn

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

3.1

dopManuzanus MoHATHA anropurma. MammHa ThIOpHHra Kak yHHBEPCAJIbHAS

MOJEINb BBIYHUCIIEHUN

3.2

OneHka CIOKHOCTH BblUMCIeHHH. Bpemst paboTel M 00BEM HCNONB3yeMOI
MmaMsiTH, WX 3aBUCHMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMITOTUYECKOM CIIOKHOCTU AJITOPUTMOB. AJITOPUTMBI  [TOJIMHOMHUAIBHOMN
cinoxkHoctu. IlepeGopupie anroputmbl. [IpuMepbl pa3IUYHBIX aJITOPUTMOB

PCUICHUA OHHOﬁ 3a/la4i, KOTOPbIC UMCIOT PAa3JIMYHYIO CIIOKHOCTDb

33

OnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEUIIUX aJrOPUTMOB
yIpaBJieHUs] UCTOJHUTENSIMUA W BBIYUCIUTENBHBIX anroputMmoB. OmpezeneHue

HCXOIHBIX JAaHHBIX, IIPU KOTOPLIX aJITOPUTM MOKCT A4aTh Tpe6yeMBII>'I pe3yiibTaTt

34

AJ'IrOpI/ITMLI 06pa6OTKI/I HATYpaJIbHBIX YHUCCJI, 3allMCAHHBIX B IO3UIHWOHHBIX
CUCTEMAaxX CYHCIICHUA: p336I/IeHI/Ie 3aliMCu 4YucCjla Ha OTACJIbHBIC I_II/I(I)pLI,
HaXOXIACHUC CYMMBI W IIPOU3BCACHUA I_[I/I(I)p, HaxXO0XJICHHE MAaKCHMaJlbHOM

(MUHHMAaNTBHOM) TTUQPEIL.




[IpencraBineHue 4ymcia B BUAEC HaboOpa MPOCTHIX COMHOXHTEICH. AJITOPUTM
OBICTPOro BO3BENIEHUS B cTeneHb. [IoMCcK MPOCTHIX YKCeN B 3a/IaHHOM JIMara3oHe

C TIOMOIIIBIO ANITOPUTMA «pemieTo JpartocheHar

3.5

MHoropaspsiJHble IeJble YUCIIa, 3a/1a41 JITUHHON apupMeTuKu

3.6

SA3pix nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHbIX:
LIEJIOYUCIICHHBIE, BEIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYeckue. BerBieHus.
Cnoxuble ycnoBus. L{ukiel ¢ ycnmoBueM. [{ukibl o nepeMeHHOM.

O6paboTka NaHHBIX, XpaHAMUXCS B (aitnax. TexcToBble W ABOMYHBIE (DAMIIBI.
QaiinoBsie nepemeHHble ((ainoBbie ykazatenu). Urenue u3 daina. 3anuch B
(aii.

Paszbuenue 3amaun Ha noazanaud. [lognporpaMmel (ipoueaypsl U GyHKIIUH).

Hcnons3oBanue CTaHﬂapTHOﬁ OMOIMOTEKHU SI3bIKA IporpaMMHupOBaHUsA

3.7

PeKprI/IH. PeKprI/IBHBIe npoucaypnsr u (I)YHKI_II/II/I Hcnonp3oBanue cTeka Ijis

OpraHU3aluu PEKYPCUBHBIX BbI30BOB

3.8

Yucnennsle MeToapl. TouHOe W NpuOIMKEHHOE pelieHus 3anadd. YucieHHoe
pellleHre ypaBHEHHH C MOMOLIbI0 HoJ00opa mapaMeTpa. UuCiIeHHBIE METOJbI
pelieHusl ypaBHEHHiA: MeTon mnepedopa, METOJ TOJIOBUHHOTO  JEJICHUS.
[Mpubnmx€HHOE BBHIYMCIICHUE JJIMH KPUBBIX. Bhrumcienue ruromazaei ¢uryp c
MTOMOLUIbI0 YUCJIEHHBIX METO/0B (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameluii).
[louck Makcumyma (MHUHUMYMa) QYHKIOUM OJHOH MEPEMEHHOM METOA0M

TIOJIOBHHHOT'O ACJICHUA

3.9

OOpaboTka  CHMBONBHBIX  JAaHHBIX.  BcTpoeHHble — (QYHKIOMHM  SI3BIKA
MIPOTpaMMHUPOBAHUS JJIs1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJUYECTBAa TMOSBICHUI CHMBOJa B CTPOKe,
pazOueHue CTPOKHM Ha clioBa MO MPOOETbHBIM CHMBOJAM, MOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKH, 3aMEHAa HaWJIEHHOW MOJCTPOKHM Ha JPYryl0 CTPOKY.
I'enepanusi Bcex CJIOB B HEKOTOpPOM aiaBUTE, YAOBIETBOPSIOUINX 33JaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue uncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbl W TOCJENOBAaTENbHOCTH  uucell. Bbluncienne  0000IIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MAacCHMBa WJIM YHCJIOBOM IOCIENOBATEIBbHOCTU
(cymMMBbI, TIPOU3BEICHMSA, CpPEAHEr0 apu(METHUECKOro, MHHHMMAJIBHOTO U
MaKCHUMaJIbHOTO  3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBJIETBOPSAIOIINX
3aJIaHHOMY YCJIOBHUIO). JIMHEWHBIA MOMCK 3aJlaHHOrO0 3HAYEHHs] B MAacCHUBE.
AnropuT™MBl paboOTBl C 3JIEMEHTaMH MacCHBa C OJHOKPAaTHBIM HPOCMOTPOM
MaccuBa. CopTUpOBKa OJHOMEPHOro maccupa. lIpocTbie MeTOABl COPTHPOBKHU
(mMeton my3bIpbKa, MeETOJ BbIOOpa, COpPTHpPOBKa BcTaBKkamu). CopTupoBka
ciusinueM. breictpasi coptupoBka maccuBa (amroput™m QuickSort). J{BouuHbIi

MIOMCK B OTCOPTUPOBAHHOM MACCHBE




3.11

JIBymepHBIE MaccuBBl  (MaTpuIlbl). AJITOPUTMBI  OOpPabOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOI'O MAacCHBa IO 3aJaHHBIM
MpaBUjIaM, MOKMCK DJIEMEHTa B JBYMEPHOM MAaCCHBE, BBIYMCICHHE MaKCHMyMa
(MMHUMYMa) ¥ CYMMBI 2JICMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJ'I6I_[OB JABYMCPHOI'O MaCCHUBa

3.12

CnoBapu  (accolMaTUBHBIE  MAacCHBBI,  OTOOpakeHUs).  XdII-TaOJIHIIBL.

HOCTpOGHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIoBaps 1Ji 3aIaHHOI'O TCKCTa

3.13

Crexkn. AmnHanu3 mNpPaBUIBHOCTH CKOOOYHOTO BBIpAXKECHHS. BbruncieHue
apuMEeTUYECKOTO BBIPAKEHHUS, 3aIIUCAHHOTO B MOCTPUKCHOM popme.

OqepeL[H. Hcnons3oBanue oucpeau 11 BpEMCHHOT'O XpaHCHUA JaHHBIX

3.14

Anroputmel  Ha rpadax. [locTpoeHHMe MHHHUMANbHOTO OCTOBHOIO JIepeBa
B3BEILICHHOT'O CBS3HOTO HEOPHEHTHPOBAHHOrO Tpada. KomuuecTBo pazinuyHbIX
myTeil MeXy BepIIMHAMHU OPUEHTHUPOBAHHOTO AUKIMYECKOro rpada. AIroputM

JlerkeTphl

3.15

HepeBbs. Peanusanus nepeBa ¢ IOMOIIBI CCBUIOYHBIX CTPYKTYp. [[BonMuHBIE
(Ounapubie) nepeBbsi. [locTpoeHue nepeBa Ul 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PexypcuBHBIE anropuTMbl 00Xxo0/1a nepeBa. Mcnonp3oBaHue cTeKa U

ouepenu A1 00xoza iepeBa

3.16

JlnHaMu4yecKkoe MporpaMMHMpPOBAaHHUE KaK METOJ PEIIEHHUs 3a7a4 C COXPaHECHUEM
MIPOMEXYTOUHBIX pe3y/lbTaTOB. 3aJaul, peliaeMble ¢ TOMOIIbIO JUHAMHUYECKOTO
MIPOrpaMMUPOBAHMSI: BEIUUCICHHE PEKYPCUBHBIX (DYHKIUH, MOACYET KOIMUYECTBA

BapHaHTOB, 3a1a4¥ ONTUMHU3AIUN

3.17

[Tonsitue 006 OOBEKTHO-OPUEHTUPOBAHHOM TporpammupoBaHuu. OOBEKTH U
kiacchl. CBoMCTBa M METOJBI 00BbEKTOB. OOBEKTHO-OPUCHTUPOBAHHBINA aHAIH3.
Pa3pabGorka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOJXOAA.

I/IHKaHCYJ'IHI_[I/IH, HacCJICA0BaHUC, l'IOJ'II/IMOp(l)I/ISM

HNHdopmannoHHbIE TEXHOIOTHH

4.1

Ananu3 naHHeiX. OCHOBHBIE 3a/laydl aHajiu3a JaHHBIX: MPOTHO3WPOBAHUE,
KinaccuuKanus, KiacTepusalus, aHanu3 oTkiIoHeHwid. [lociemoBarenbHOCTH
pelieHns 3a/1a4y aHajau3a JaHHbIX: COOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OLIEHKa
KauecTBa [aHHBIX, BBIOOp M (WJIM) TOCTPOEGHHE MOJENH, Mpeodpa3oBaHUe
JAHHBIX, BU3YyaIM3alus JaHHBIX, MHTEpIpeTanus pe3ynbratoB. [Iporpammubie
cpenctBa W MHTepHeT-cepBHUCH IJii OOpaOOTKM W TPEJCTABICHUS JIaHHBIX.

Bonbume mannpie. MammHaOE 00yueHue

4.2

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOmuUIl. BrraucieHne cymmsl,
CpelHero  apu(pMeTHUecKoro, HauOonblmiero (HAaUMEHBIIEro) 3HAYCHUS

nuana3oHa. Beruncnenue kodd@uiMeHTa KOPPENsIUM JBYX PSIAOB JaHHBIX.




[TocTpoeHnne cTONOYATHIX, JUHEHYATHIX M KPYroBbIX auarpamm. lloctpoeHume
rpa¢ukoB ¢pyHkumid. [lonbop nMHUM TpeHAa, pelIeHue 3aad MPOTHO3UPOBAHUS.

Pemenwue 3a1a4 ONTUMU3ANNHN C TIOMOIIBIO AJICKTPOHHBIX TAOJIHII

4.3

I[I/ICerTI/ISaI_II/ISI npu MAaTCMaTN4ICCKOM MOACIMPOBAHUA HCIIPCPBIBHBIX
IponecCCoOB. MOIICJ'IPIpOBaHI/IC JABHOKCHUA. MOI[GJII/IpOBaHI/IC OMOJIOTHYECKUX
CHUCTCM. MaremaTuueckue MOACIN B O9KOHOMUKE. BrrunucnurenbHbie
OKCIICPUMCHTBI C MOZICIISIMU. O6pa60TKa PEC3YJIbTATOB JSKCIICPUMCHTA. Merton
HaUMCHBIINX KBaJApPaTOB. OHGHKa YUCJIOBBIX MAapaMETpOB MOIACIUPYCMbBIX
00BEKTOB U IIpouccCoB. BoccraHoBienne 3aBHCUMOCTEH 110 pe3yiibTaTaM

IKCIIEPUMEHTA

4.4

BepositHoCTHBIE MOJICIIH. MeTtonanl Momnte-Kapso. MMmurtanmonHoe

MojienupoBanue. CUCTEMBI MaCCOBOIO OOCITYKUBAHUS

4.5

4.6

Tabnuunble (pesIMOHHBIC) 0a3bl JaHHBIX. Ta0yHIa — MpeICTaBICHUE CBEICHUN
00 omHOTHHHBIX 00BekTax. [loie, 3ammch. Kimrou tabmuipl. Pabora ¢ roToBoit
6a3oif naHHBIX. 3amonHeHue 0a3bl JaHHBIX. [IOMCK, COPTUPOBKA M (MIBTpALUSL
JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampockl C  MapaMeTpamH.
BoruucnsieMble noisi B 3anpocax.

Mmuorotabnanunbie 0a3bl JaHHBIX. THIBI CBsI3ed Mexay TaOnuimamu. BHemrHuit
kitou. [lenmocTHOCTH 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexkcroBbiii mponeccop. CpeactBa MOUCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypupOBaHHbIE TEKCTOBbIE IOKYMEHTbI. CHOCKH, OTJIaBJICHHUE.

[IpaBuna wUUTHPOBaHUS KMCTOYHUKOB M odopMieHHs Oubinorpapuveckux

CCBhIIIOK




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* ndopmaruka (B 2 yactsax); 10 kimacc. yriuyonenHoe odydenue [lonskos
K.1O., Epemun E.A. O011ecTBO C OrpaHHUE€HHON OTBETCTBEHHOCTHIO
«BIHOM. JlabopaTopus 3HaHHI»; AKIHOHEpHOE 001ecTBO «M31aTenbCTBO
«[Ipocsemienue»

* ndopmatuka (B 2 yactsx); 11 knace. yriaybnenHoe ooydenue [lomsiko
K.1O., Epemun E.A. O0111ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«BUHOM. Jlabopatopus 3HaHUI»; AKIIMOHEpHOE 0011ecTBO «31aTeNbCTBO

«ITpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://kpolyakov.spb.ru/school/probook/slides.htm

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://kpolyakov.spb.ru/school/probook/slides.htm
https://infourok.ru/biblioteka/informatika/klass-10/uchebnik-19/type-

567ysclid=megzt9ttxh591602377

https://sites.google.com/view/uchitelinf491/%D0%B A %D0%BB %D0%B0%D

1%81%D1%81%D1%8B/10-



%D0%BA%D0%BB%D0%B0%D1%81%D1%81/%D1%83%D0%B3%D0%

BB%D1%83%D0%B1%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B %D

0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C
https://videouroki.net/razrabotki/informatika/presentacii-3/10-

class/?uc=193?login=0k ysclid=megzvvhaz4507124050
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