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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uaGopmaruke (yriayonE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero o6Opa3oBaHus pazpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaMm
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npencrasieHubix B I'OC COO, a takke denepanbHON paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHHWE O LeNAX, oOmei
CTpaTeruu OOYYEHHs, BOCIHUTAHHUS M Pa3BUTUS OOYYAIONIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «Mudopmaruka» Ha yriayOJaEHHOM YpOBHE, YCTaHABJIMBACT
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUpOBaHUE IO pa3jieiaM M TeMaM Kypca, ONpeaessieT paciupe/iesieHHe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHAyeMylo (TpUMEpHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTHKU Y4eOHOTO MaTepHalia Jjsl KaXJIO0TO rojia U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUHCKUX IIPOBEPOYHBIX pabor,
roCyJlapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTAaBJICHHUS AaBTOPCKUX YYEOHBIX INporpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTU3aLUU UH()OPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 005IacTM  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
NESITEIIbHOCTH.

Kypc undopmatuku ajis ypoBHsSI CpeIHEro O0IIero oOpa3oBaHHUs SIBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Oonmupaercs
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHUs  MH(OPMaLHNOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywneil npoPecCUOHATIBHOW JIEITEbHOCTH KAaK B paMKax JaHHOMU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aWMOCBSI3€H, CTIOCOOHOCTH AEMOHCTPUPOBATH PA3IUYHbIE MOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HHCTPYMEHTapusi JaHHOMU
peaMETHOM 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJI€HANPABICHHAs] TIOJITOTOBKA 00yYaromuxcsi K MPOJOHKEHUI0 00pa3oBaHUs B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWIbHBIE CHUCTEMBl W CETH, OOJIbIIME JaHHbIE M
MalIMHHOE O0O0y4Y€HUE, MPOMBIIIICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCIpEACIEHHOIO PEECTPa, TEXHOJOTUH BUPTYAJIbHOW WU
JIOTITIOJTHEHHOM peaibHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BHUBAIOIIErocs MHPOPMALIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax 4OMKHO 00€CIEUUTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HWHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOUN IEHHOCTEM, ITPOBEPSTH HA TOCTOBEPHOCTh U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  WHGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHHUMAHHME COLMAILHOTO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
SPrOHOMHYECKOT0,  MEIULIMUHCKOTO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeametra «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTrUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OcCHOBbI HHGpOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoHHBbIE  TEXHOJOTMHM»  IOCBAIIEH  BOIIPOCAM
npuMeHeHusT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPeaqTn30BaHHBIX B MPHUKIATHBIX
MPOTPpaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aja4ax aHaJIM3a
JAHHBIX, HMCMOJB30BAaHUIO 0a3 JaHHBIX W 3JIEKTPOHHBIX TaOMUL [Js pEeLIeHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeamera «Hbopmatrka
KYPCUBOM  BBIJICJICHBl  JIOTIOJTHUTEJbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO TIPOTpaMMy OOYyYEHHs, HO MOTYT ObITh MPEAJIOKEHBI ISl U3yUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO  MPOQWiIsi, OPHUEHTUPOBAHHOTO HA  WHXKEHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYyONEHHBIH YPOBEHb W3YUYCHUS
uH(poOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTHA, Y4YaCTHE B MPOCKTHONW M WCCIENOBATEIHCKOW MESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTenbHOCT M3YYEHHS] TEM B MpeJeNax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4KMCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHHOPMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI paOOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 MIUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnponeccopHsie CUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHUKALUSX. BcrpoenHnsblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBanHbIe TPOU3BOICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrneueHue. OnepalioOHHbIE CHUCTEMbI. Y TUJIUTHI.
HpaiiBeppl  ycTtpoucTB. MHCTausiuuss W JAEUMHCTAULALUSA  HPOTrPaMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecnieuenue. JluneH3npoBanrue MPOrpaMMHOTO OOecrieueHus
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MPOTPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATENLCTBOM Poccuiickont denepanuu 3a HEIPABOMEPHOE HMCIIOJIb30BAHUE
IIPOTpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYpPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MuTepHet. [IpoTokonsl
creka TCP/IP. CucremMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y310M ceTd. OnpeneneHue mapuipyTa JIBHKEHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonndopMaImoHHbIe CUCTEMBI. | €0J0KAIIMOHHBIE CEPBUCH PEATHLHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEpHET-TOPToBIIsA, OPOHUPOBAHUE OMIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMalbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble M 3KOHOMHYECKHUE YTPO3bl, CBS3AHHBIE C MCIOJb30BAaHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMax. IIpaBoBoe obecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHu3zanusi JUYHOTO apXHBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buwxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudpopmanus, nanHsle U 3HaHUs. MIHQOpMalMOHHBIE MPOLIECCH] B MPUPOJE,
TEXHHUKE U OOILECTBE.

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

JIBouuHoe KoAupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHMIIBI U3MEpEeHHs KonyecTBa HHPopMauuu. AapaBUTHBINA MOAXOA K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumcieHusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHMCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEePEBOAA 1IEJI0Tr0 yucia u3 P-u4HON cUCTEMbI CUMCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOU pgecsaTUyHOW npobu B P-uunyro. J[BouwuHas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAs] CUCTEMBI CUMCIIEHUS, CBSI3b MEXKIY HUMHU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONYHO-IeCITUYHASL CUCTEMA CUUCIICHUSI.

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

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpICcKa3biBaTenbHbIE (HOPMBI
(npenukatel). KBaHTOpBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbI aireOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpA30BaHUS JIOTHMYECKHX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  Jormdeckux  BblpakeHuil.  CoBeplIEHHbIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBICE HOpPMaJbHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS 1O TaOJIUIE UCTUHHOCTH.

Jlormyeckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. lloctpoenne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aJJTaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aluCh JIOTUYECKOTO BBIPAKEHUS I10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JMana3oHa 4YHcel MpU OrpPaHUYEHHH KOJudecTBa pas3psiaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. /[BOMUYHBII
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuit  capuru. [lludpoBanue ¢ moMombIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NJIN».

[IpencraBneHne BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarias
4acTh M MOPSAJIOK 4ucia. Jlnama3oH 3HaYCHUN BEIICCTBEHHBIX 4uces. [IpoOmembr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJlbTaTOB padOThI MPOCTEHININX aJrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumnsmus u uUHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITNIOJIHEHHE MTpOorpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTHYECKHE. BeTBiieHus.
Cnoxuble ycinoBus. Iluxkner ¢ ycimoBueM. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHs€eMOCTh  pa3IMUHBIX  BUJAOB  LMKJIOB. HBapumanT  nuKIiIa.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

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

Aaroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHQPHI,
HaXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex NMpOCTBIX YUCEN B 3aJlaHHOM Juanasone. [IpeacrasieHue
yucia B BUJIe HA0Opa MPOCTHIX COMHOKUTENEH. ANropuT™M OBICTPOTO BO3BEACHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pekypcus. PexkypcuBHble 00beKThl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOJMOTEKH s3bIKa MNPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIAII IOCTPOEHUS IIPOTPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOE BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ NPSIMOYTOJIbHUKOB, METO[



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOI'O JIEJECHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIA B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO apU(PMETHUECKOr0, MHHMUMAJIFHOTO W MaKCHMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

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

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IMIpaBUJIaM,
MIOMCK AJIEMEHTA B IBYMEPHOM MacCUBE, BBIYMCICHHE MaKCUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpagun m rpammatuku. CpeacTBa NMOWCKa M aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX mpoueccopax. O0ayHble CEpBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuia uuTHpOBaHUS HUCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/laud aHalIM3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAaHHBIX, MHTEpIIpEeTalusl pe3ynbTaToB. [Iporpammubie cpencTBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M MPEICTABICHUS aHHBIX. bombie naHHbIE.
MamunHoe 00yuenue. aTemekTyanpHbIi aHAIU3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CyMMbl,
cpeaHero apudMeTHIeCKOro, HauOOJIbIIETro (HAMMEHBIIIET0) 3HAUCHUS THara3oHa.
Brruncnenne koddduiimeHta Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbIX jguarpamm. I[loctpoenue rpadukoB
dbynaknuid. [Togbop muHUN TpeHIa, PEeIICHNE 3a/1a4 TPOTHO3UPOBAHMS.

UucnenHoe perieHWe ypaBHEHHMH C IOMOIIBI0 Tojabopa Tmapamerpa.
OntuMuzanms Kak MOMCK HAWJIy4IIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJ00aJbHBIA MHUHHUMYMBI IICJICBOM
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBHIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

AnroputMmbl cxaTusi naHHbIX. Agroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl CKaTHS JIaHHBIX C TOTEPSIMH. Y MEHbIIICHUE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUS OIMMUOOK TIpu TMepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KoOMMOHEHTBI cuCTEMBI W UX B3aumozcucTBue. CHCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaloHHblii nponecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meiu MoaenupoBaHus. dDopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBnenure pe3yabTaTOB MOJAEIUPOBAHUS B BHUAE, YIOOHOM s
BOCIpUATHS yeioBeKoM. ['padudeckoe npencraBieHue JaHHBIX (CXEMBbI, TAOIHIbI,
rpadukn).

I'padpr. OcHoBHBIC MOHATHS. Buasl rpadgoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBS3aHHBIX C aHalu3oM rpadoB (MOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBnsi moucka. CrocoOwl 00xoma mepena.
[IpencraBienue apuMeTHUECKUX BBIpAXKEHUN B BUAE AepeBa. JUCKpeTHbIe UTPHI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOro HMHTe/UIeKTa. CepBHCH MAIIMHHOIO IMEpeBoAa U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4aroumx cucremax. Vcrosib30BaHnEe METOA0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS  anropurma.  MammHa  TeropuHra  Kak
YHUBEpCAJIbHas MOAENb BeruuciaeHum. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopuble anroputmsbl. [IpuMepsl pa3aUMyUHBIX — aITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AJITOPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ielble Yuciia, 3a7a41 JUIMHHON apu(pMEeTHKY.

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaKEeHMs. Bbluncienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib3oBaHuE ouepenn il BpEMEHHOIO XPAaHEHHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCbUIOYHBIX CTPYKTYp. IBOMUHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JluHaMp4yeckoe MporpaMMHUpPOBAaHUME KakK METOJA pELIeHHs 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



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

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBarens. lcnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHHE  MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposaraoctabie  momenu.  Mertoasl Monte-Kapno.  MMurtanmonHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JAHHBIX. 3alpoChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOauliamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3amM
JTAHHBIX.

Nuteprer-nnpuiioxenus. [IoHaTHE 0 cCepBEPHON U KIIMEHTCKOM 4acTAX CaWTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xoctuHra. 3arpy3ka ¢ailioB Ha CaiT.

BBon m300pakeHUi C WCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmuecknmii pemaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpPEKLIMs — IBETA.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [loaroroBka miumocTpamuii 1jist BeO-CalTOB.
AHUMUPOBaHHBIE U300paKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussle. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonib30BaHne KOHTYpOB. BekTopu3zamnus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOCHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJACIEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilonsatue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIIEHNN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanuzaluMyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEIILHOU JIEATETLHOCTH.

B pe3ynbrate uzyueHuss MHOOPMATUKKM Ha YPOBHE CPEIHETO OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIHHBIM ITPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUIECKOTO TIOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOHN JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMATBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

uHTepec K cdepaM NpoPecCHOHATHHON NEeATEIBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAaHHEM M HWH(OOPMAIMOHHBIMA TEXHOJOTHIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWI0O W C€aMOOOpa3OBaHHMIO Ha
NPOTSKCHUH BCEU KHU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAHHE TJIO0ATHLHOIO XapaKTepa SKOJOTHYECKHX IMPOOJIEM M TyTeH uX
pelleHus, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTCH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKCHUSM HAYYHO-TEXHHYECKOTO IIporpecca H
OOIIIECTBEHHOMN MPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PEeCypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHH B YCIOBHAX
1 poBoi TpaHchopManuu MHOTUX cep KU3HH COBPEMEHHOTO O0IIEeCTBA;

OCO3HaHWE IIEHHOCTH HAyYHOW JESITeIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JISATEIBHOCTh MHINBUYaJIbLHO U B TPYIIIIE.

B mporecce MOCTHKEHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaAMMBI
no wH(MOpPMATHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  OMOITMOHAIBHBIN
WHTEIIICKT, MPEANOIaraoiumi cOpMUPOBAHHOCTb:

CaMOpETYJIMPOBAHHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTH aJamnTUPOBAaThCS K
HYMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKEHUIO TSI U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAOIIEH CIIOCOOHOCTh TIOHUMATh 3MOIIMOHAILHOE COCTOSHUEC
JIPYTHX, YYUTBIBaTh €r0 TPHU OCYIISCTBICHHA KOMMYHHUKAIIUH, CIHOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOH(MIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wusydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCalIbHbIe Yy4eOHBbIE JCUCTBUS, PETYJISATUBHBIE YHUBEpCAIbHBbIC Y4YeOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONpENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ Y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSX PEAJBHOTIO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaIIMSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHMs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

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

YMETh IMEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M IPAKTHUUECKYI 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4E€TOM Ha3HAUYCHUs
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJaJIeTh  HAaBBIKAMH  pAClO3HABaHHWsI W 3alIUTHl  HHPOpPMAIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MNPEANOCHUIKM KOH(MIMKTHBIX CUTyallud |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalnu,



Pa3BEPHYTO W JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHS C HCMOJIb30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

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

NpUHUMATh 1€IM  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIbl B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaul B 00pa30oBaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCHH AJIsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHUCTEMbD»,
«cucTeMHbIN 3P PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopMmanuu B cetd VHTepHEeT, yMeHmue
KPUTHUYECKU OIICHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJbIIHE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEIOBATEIHLHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAI[MOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB, TCHICHIIMN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3AINN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJAEHUCTBHS JTHUM yIpo3aM, COOJIOJEHUE MeEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTUEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIUPPOBOTO OKPYKEHUS, IOHUMAHHUE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSl KOMIIBIOTEPHBIX MpPOrpamMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX MPUHIMUIOB JUCKPETU3AllMU PA3NIUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpaUyecKux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3allUH,
YMEHUE OMNPEACNATh CPEAHIO CKOpPOCTh IE€pEeAaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH WH(POPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTePUCTHUK KaHaya CBA3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA IMOCTPOCHHUS 3alIMCH YUCIIa B O3UIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0OpPa30BAHMS JIOTHUECKUX BBIPAXKEHHM, HCIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKALIEIO
IIEPEMEHHBIE, PEIIATh HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JiHara3oHe, 00paboTKka MHOTOPa3psAHBIX 1IeJIbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHUE ONpPEAeNATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
AJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOAUTH MPUMEPHl HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIa/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPABISIOIINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENAENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OIpENENATh, MPU KAaKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pE3yNbTATOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus kKypca MH(POPMATHKU YIriyOJE€HHOro ypoBHS 6 11
Knacce oOydaromuMmMucs OyayT  JOCTUTHYTHI — CIEAYIOIMHE  MPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJIbI), HCIOJIB30BATh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJITOPUTMOB CXKATHUSI TAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayd  MOCTPOEHUS ONTUMAILHOIO IyTH MEXAY BeplIMHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOTo Tpada), YMEHHE HCIOJIb30BaTh JIEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHuE pas3pabaTeiBaTh U PEATM30BBIBATH B BHUJE IMporpamm 0a30BbIC
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIe OMNEpAlMM CO CTPYKTYpaMH JaHHBIX, MPUMEHSTh
CTaHJapTHbIE U COOCTBEHHBIE MOAMPOTPAMMBI i1 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUsi W PpalbOThl C HUMHU, YMEHHE HWCIOJIb30BaTh TaOIMYHbBIE
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIN I aHAIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IMOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BBIBATH JUYHOC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIUIIOB PabOThI, BO3MOKHOCTEH W OTpaHUUICHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCNONB30BaHUU  HMHPOPMALNMOHHBIX  TEXHOJOTHH B Pa3JIMYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Kourpoubnble IIpakTHyeckue

JuaexkTpoHHbIe (UU(pOBbHIE)

NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. Hudposasi rpaMoTHOCTH
KommbroTep - yHHBEpCcaabHOE
1.1 . P~ YRHUBCP 6 1 https://kpolyakov.spb.ru/school/probook/slides.htm
yCTPOMCTBO 0OOPaOOTKHU TaHHBIX
1.2 [TporpamMmmMHOe oOecrieueHue https://kpolyakov.spb.ru/school/probook/slides.htm
1.3 KomnbroTepHsie cetu https://kpolyakov.spb.ru/school/probook/slides.htm
14 NudopmanmronHas 6e301acHOCTb 1 1 https://kpolyakov.spb.ru/school/probook/slides.htm
Uroro no pazgeny 24
Paznen 2. TeopeTuueckue 0oCHOBBI HHPOPMATHKH
[IpencraBnenue nHbOpMaIuU B
2.1 e (opmar 19 1 1 https://kpolyakov.spb.ru/school/probook/slides.htm
KOMIThIOTEpE
2.2 OcHOBBI anreOpbl JOTUKU 14 1 https://kpolyakov.spb.ru/school/probook/slides.htm
2.3 Kommnbrorepnas apudmerrka 7 1 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazgeny 40
Pa3znen 3. AllroputMbl M IporpaMMHUpOBaHHE
3.1 BBenenue B mporpaMmmupoBaHue 16 1 0.5 https://kpolyakov.spb.ru/school/probook/slides.htm
3.2 BcnomorarenpHbIe aarOpuTMBI 8 1 https://kpolyakov.spb.ru/school/probook/slides.htm
3.3 YuclieHHbIE METOBI 5 https://kpolyakov.spb.ru/school/probook/slides.htm
AnropuT™MBEI 00pabOTKH
3.4 P p 5 2 https://kpolyakov.spb.ru/school/probook/slides.htm

CHUMBOJIBHBIX JaHHBIX




3.5 Anroput™bl 00pabOTKH MacCHBOB 10 2.5 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazueny 44
Pa3nen 4. UndopManoHHbIe TEXHOJIOTHHI
O6paboTKa TEKCTOBBIX )
41 6 15 https://kpolyakov.spb.ru/school/probook/slides.htm
JIOKYMEHTOB
4.2 ‘ AHanu3 JaHHBIX 9 2 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazgeny 15
PesepBHOE Bpems 13
OBIIEE KOJIMYECTBO YACOB I10
- 136 15.5

[NPOTPAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acos

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Hudopmanms u naHOOpMaMOHHEIS
1.1 (popman bopman 10 1 15 https://kpolyakov.spb.ru/school/probook/slides.htm
MPOLECChHI
1.2 MoaenupoBanue 8 1 1 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazneny 18
Pa3nen 2. AroputMbl 1 IPOrpaMMHUpPOBaHNe
2.1 DJIEMEHTBI TEOPUH AIITOPUTMOB 6 https://kpolyakov.spb.ru/school/probook/slides.htm
2.2 ANTOPUTMBI M CTPYKTYPBI TaHHBIX 28 1 https://kpolyakov.spb.ru/school/probook/slides.htm
OCHOBBI O0BEKTHO-
2.3 OPUEHTUPOBAHHOTO 16 1 3.5 https://kpolyakov.spb.ru/school/probook/slides.htm
MIPOTPaMMHUPOBAHUS
Uroro no pazgeny 50
Pasznea 3. UndopMaumoHHble TEXHOJIOTUH
KommnbrorepHo-maremaruueckoe .
3.1 8 1 1 https://kpolyakov.spb.ru/school/probook/slides.htm
MOJEJIUPOBAHUE
3.2 ba3er manHBIX 11 1 https://kpolyakov.spb.ru/school/probook/slides.htm
3.3 Be06-caiiThl 15 1 https://kpolyakov.spb.ru/school/probook/slides.htm
3.4 Kommprorepnas rpaduka 1 2.5 https://kpolyakov.sph.ru/school/probook/slides.htm
3.5 3D-MonenupoBanue 1 2 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazueny 48




PesepBHOE Bpems

16

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136

10

27.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Jlara nudpoBbie
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue p
Bcero u3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsl
TpeboBaHMs TEXHUKH 0€30MaCHOCTH
Y TUTHEHBI IpU paboTe ¢
1 KOMIBIOTEPAMU U IPYTUMHU 1 https://kpolyakov.spb.ru/school/
KOMIIOHEHTaMU IIU(POBOTO probook/slides.htm
OKpYXEHUS
5 [TpuHIUIIBI paOOTHI KOMITBIOTEPOB U 1 https://kpolyakov.spb.ru/school/
KOMIILIOTEPHBIX CHCTEM probook/slides.htm
OOMeH TaHHBIMU C TIOMOIIBIO TITHH.
3 K . 1 https://kpolyakov.spb.ru/school/
OHTPOJUIEPHI BHEIIHUX YCTPOUCTB probook/slides.htm
4 ABTOMaTHYECKOE BEITIOJHEHUE 1 https://kpolyakov.spb.ru/school/
IpOorpaMMEI IIPOIIECCOPOM probook/slides.htm
OnepaTuBHas, MOCTOSIHHAS U
JIOJITOBPEMEHHAsI ITaMSATh.
5 K . 1 https://kpolyakov.spb.ru/school/
OHTPOJUIEPHI BHELIHUX YCTPOUCTB. probook/slides.htm
[IpssMo#t nocTyn K MaMATH
CoBpeMeHHbIE KOMITbIOTEPHbIE
https://kpolyakov.spb.ru/school/
6 TEXHOJOTUH. BX0oaHAass KOHTPOJIbHAS 1 1 .
probook/slides.htm
pabota
[Iporpammuoe obecnieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX 1 https://kpolyakov.spb.ru/school/

CHCTEM M MOOMJIBHBIX YCTPOICTB

probook/slides.htm




CucremMHoO€ MPOrpaMMHOE

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

['ocynapcTBeHHBIE 3JIEKTPOHHBIE

8 obecrieuenue. OnepanuoHHbIC orobook/slides.htm
CUCTEMBI
9 Yrunutsl. [paiiBepbl yCTPOMCTB. https://kpolyakov.sph.ru/school/
[MapasnensHOe POrpaMMHUPOBAHHE probook/slides.htm
10 WacTanismnus 1 AeHHCTaISHS https://kpolyakov.spb.ru/school/
IPOrPaMMHOTO 00€eCIIeUeHH S probook/slides.htm
®daiisioBble cUCTEMBI. [[puHIIUTIBI
pa3MeIleHuss © UMCHOBaHUS (aiioB
11 B JIOITOBPEMEEHOR IAMSITH https://kpolyakov.spb.ru/school/
) probook/slides.htm
[[Ta610HBI U1 OMUCAHUS TPYII
daiinoB
3akoHomaTenbcTBO Poccuiickoit
12 ®eneparnuu B 00J1aCTH https://kpolyakov.spb.ru/school/
IPOrPaMMHOTO OOecTIieueHUs 1 probook/slides.htm
JIAHHBIX
[IpuHIMIIBI TOCTPOEHUSA U
13 anmapaTHbIE KOMIIOHEHTEI https://kpolyakov.spb.ru/school/
KOMITBIOTEpPHBIX cereil. CeTeBble probook/slides.htm
NPOTOKOJIBI
https://kpolyakov.spb.ru/school/
14 Cers Muteprer probook/slides.htm
15 Paznenenne |IP-cetn Ha mojceTn ¢ https://kpolyakov.spb.ru/school/
ITOMOIIIBIO MACOK ITO/ICeTeH probook/slides.htm
https://kpolyakov.spb.ru/school/
16 CereBoe aIMUHUCTPUPOBAHHE orobook/slides.htm
Bunpl 1esTenbHOCTH B CETH
17 rrepuer. Cepeucst Mateprera https://kpolyakov.spb.ru/school/

probook/slides.htm




CEPBUCHI U YCIYTH

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

18 NudopmarnmonHas 6€301macHOCTh orobook/slides.htm
BpenoHocHble TporpaMmmHoOe
19 obecrieueHne U METOABI OOPLOBI C https://kpolyakov.spb.rufschooll
A p probook/slides.htm
HUM
20 [IpakTudeckas pabora Mo Teme https://kpolyakov.spb.ru/school/
" AHTUBHPYCHBIE TPOTPaMMBbI" probook/slides.htm
Opranu3zanus TMYHOTO apXUBa
21 uH(popMmanuu. PezepsHoe https://kpolyakov.spb.ru/school/
konupoBanue. [lapoibHas 3amura probook/slides.htm
apxuBa
29 [TpakTrueckas paborta 1mo Teme https://kpolyakov.spb.ru/school/
[udposanue naHHBIX probook/slides.htm
93 Anroput™ mmdposanus RSA. https://kpolyakov.spb.ru/school/
Creranorpadus probook/slides.htm
KonTposnbHas pabora no teme
24 «IIporpammHOe oOecrieueHHe. https://kpolyakov.spb.ru/school/
KomrmbroTepHbIe ceTh. probook/slides.htm
HNudopmarinonHasi 6€30MacHOCTh»
Nudopmarnus, naHHbIC 1 3HAHUS.
o5 ViE()opMAIZOHHBIE IPONECCEI B https://kpolyakov.spb.ru/school/
pmalL pon probook/slides.htm
pUPOJIe, TEXHUKE U OOIIECTBE
HenpepriBHbIE U TUCKpPETHBIE
BEJIMYUHBI U CUTHAJTBL.
2% HeobxoammocTh TuCcKpeTH3aum https://kpolyakov.spb.ru/school/

UHPOPMAIINH, IPeTHA3HAYCHHON /IS
XpaHEeHUs, Iepe1adu U 00paboTKH B
M (ppOBBIX cUCTEMax

probook/slides.htm




JIBOMYHOE KOAUPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE

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

27 KoJibl. [lekoqupoBaHue COOOIICHUH, orobook/slides.htm
3alMCaHHBIX C IOMOIIBIO
HEPaBHOMEPHBIX KOJIOB
VYcenosue @ano. Iloctpoenue
28 OTHO3HAYHO JEKOAUPYEMBIX KOJIOB C https://kpolyakov.spb.ru/school/
HoMoIieo aepesa. I'pap A A. probook/slides.htm
MapxkoBa
Enuuuiel n3MepeHus: KoJm4yecTna
29 uEhopMArTHH. ATDABHTHEH T0IXO https://kpolyakov.spb.ru/school/
PMaLHH. AXOA probook/slides.htm
K OIIEHKE KOJIMYeCTBa HH(OpMaIuu
https://kpolyakov.spb.ru/school/
30 CHCTEeMbI CUYUCIICHHS RSTAPOTYaKOV.Sph.IU
probook/slides.htm
31 IlepeBon unces U3 OHOW CUCTEMBI https://kpolyakov.spb.ru/school/
CUHCJICHUS B IPYT'YIO probook/slides.htm
JIBonuHas, BOCbMEpHYHAs U
32 IeCTHAIIATCDHUHAS CHCTEMEL https://kpolyakov.spb.ru/school/
AiHarep probook/slides.htm
CUMCIIEHUS], CBA3b MEXKIY HUMU
JIBonuHas, BOCbMEpHYHAas U
33 IeCTHAIATCDUHAS CHCTEMEL https://kpolyakov.spb.ru/school/
AiHatep probook/slides.htm
CUMCJICHUS], CBA3b MEXKIAY HUMU
JIBonuHas, BOCbMEpHUYHAas U
34 IeCTHALIATCDUHAS CHCTEMEL https://kpolyakov.spb.ru/school/
AiHatep probook/slides.htm
CUMCJICHUS], CBSA3b MEXKAY HUMU
35 ApudmeTndeckre onepaiiu B https://kpolyakov.spb.ru/school/
HO3UIUOHHBIX CUCTEMAaX CUUCIICHUSA probook/slides.htm
36 TpouyHasi ypaBHOBEIIIEHHAs CUCTEMA https://kpolyakov.spb.ru/school/

CUHUCJICHUA

probook/slides.htm




I[BOI/I‘-IHO-I[CCHTI/I‘IHEUI cuCcTcéMa

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

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

38 KomupoBanue TeKcTOB probook/slides.htm

PacTpoBoe KoMpoBaHHE https://kpo!yakov.spb.ru/school/
39 W306paKenHit probook/slides.htm

[IBeToBbie MOsien. BexkTopHOe https://kpolyakov.spb.ru/school/
40 koxuposanue. ®opmarsl (aitios. probook/slides.htm

TpéxmepHas rpaduka. OpakraabHas

rpaduka

KoaupoBanue 3Byka. Ouenka https://kpolyakov.spb.ru/school/

UH()OPMALIMOHHOIO 00BEMA probook/slides.htm
41 3BYKOBBIX JaHHBIX IIPU 3aJaHHBIX

YacTOTE JUCKPETU3ALUNA U

paspsAIHOCTA KOAUPOBAHHUS.

[TpakTudeckas paboTa mo Teme https://kpolyakov.spb.ru/school/
42 "JTuckperusanus rpaguveckoil u probookislides.htm

3BYKOBOW HH(poOpManuu"

KontponbHas padoTa mo Teme https://kpolyakov.spb.ru/school/
43 «IIpencrasnenne nHGOPMALUU B probook/slides.htm

KOMIIBIOTEPE»

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

44 OcHOBBI aITeOpBI TOTUKH probook/slides.htm

Jlornueckue oneparun. TaGauIb! https://kpo!yakov.spb.ru/school/
45 HCTHHHOCTH probook/slides.htm

Jlormueckue BBIpaXEHNS. https://kpolyakov.spb.ru/school/
46 probook/slides.htm

Jlornueckue TOXIECTBA.




JlokazaTenbCTBO JIOTHUECKUX
TOXJIECTB C IIOMOIIBIO TAOIHI]
UCTUHHOCTH

[IpakTuyeckas pabora o Teme
«ITocTpoenue u aHaIM3 TaOIHI

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

47
HMCTUHHOCTHU B TaOJIMYHOM
po1eccope»
Jlorudeckue onepamnuy 1 onepanun https://kpolyakov.spb.ru/school/
48 HAIl MHOKECTBAME probook/slides.htm
Jloruueckue onepamnuy 1 Oneparu https://kpo!yakov.spb.ru/school/
49 HAIl MHOKECTBAME probook/slides.htm
3aKOHBI aNTeOPhI JIOTHKH. https://kpolyakov.spb.ru/school/
50 DKBHUBAICHTHBIE IPEOOPA3OBAHHS probook/slides.htm
JIOTUYECKUX BBIPAKEHUI
Jlormueckie ypaBHEHUS U CHCTEMbI https://kpolyakov.spb.ru/school/
ol o probook/slides.htm
YpaBHEHUU
Jlornueckue GpyHKIHUU. 3aBUCUMOCTh https://kpolyakov.spb.ru/school/
KOJINYECTBA BO3MOYKHBIX JIOTHYECKHUX probook/slides.htm
52 (GYHKLIUH OT KOJTMYECTBa
aprymeHToB. [lomHbIE cCuCTEMBI
JIOTHYECKUX (QYHKIUN
Kanonudeckue Gopmbl TOTHUECKUX https://kpolyakov.spb.ru/school/
BoIpaxkeHuii. CoBepIIIeHHbIE probook/slides.htm
53 JU3BIOHKTUBHBIC U KOHbIOHKTUBHBIC
HOpMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS 10 TaOJIUIIE HCTUHHOCTH
54 Jlornueckue 3JIEMEHTHI B COCTaBE https://kpolyakov.spb.ru/school/

KOMITbIOTEpa




Tpurrep. Cymmarop.

probook/slides.htm

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

55 . probook/slides.htm

MHoropa3psiHblii CyMMaTop

ITocTpoenue cxem Ha JIOTHYECKUX https://kpolyakov.spb.ru/school/
56 sJIEMEHTaX. 3alKCh JOTHIECKOrO probook/slides.htm

BBIPAKEHHUSI 110 JIOTUYECKON CXEME

MUKpPOCXEMBI U TEXHOJIOTUS UX https://kpolyakov.spb.ru/school/
57 NPOM3BOJCTBA probook/slides.htm

[IpencraBiieHre MENBIX YUCET B https://kpolyakov.spb.ru/school/

NaMSATH KOMIIBIOTEpA. probook/slides.htm
58 OrpaHr4eHHOCTh Juana3oHa Yuce

MIPU OTPAHUYEHNH KOJIMIECTBA

pa3psanos. IlepenonHenne pa3psaHOn

CETKU

be33nakoBbIe 1 3HAKOBEBIE JaHHbBIC. https://kpolyakov.spb.ru/school/
59 3HaKoBBIN OWUT. JIBOMYHBIN probook/slides.htm

JIOIOJHUTENBLHBINA KO

OTPULATEIBHBIX YHCET

[TobuTtoBbIe TOTHYECKHE OTIEPAIIUH. https://kpolyakov.spb.ru/school/
60 Jloruueckuii, apupMeTHIECKUI 1 probook/slides.htm

UKIAYECKUH CIBUTH

[Mudposanme ¢ MOMOIIBIO https://kpolyakov.spb.ru/school/
61 noOUTOBOM Omepauu probookislides.htm

«uckimoyaromee NJI»

IIpencraBnenue u XpaHeHUE B https://kpolyakov.spb.ru/school/
62 HaMsTH KOMITBIOTEpPA BEIIECTBEHHBIX probook/slides.htm

YUCCII




63

BrinosineHue onepanuii ¢
BEIIIECTBEHHBIMU YHCIAMH,
HAKOIUICHHE OLIUOOK MPH
BBIUHCIICHUIX

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

64

KonTtponsHast pabora o Teme

«OCHOBBI anreOphI JOTUKH.

Komnrerotepnas apupmerukar»

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

65

Ananuz aAJIropuTMOB

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

66

Dranbl pemeHus 3a1a4 Ha

KoMIibroTepe. MHCTpymMeHTanbHbIe
CpECTBA: TPAHCIATOP, OTJIAAYUK,

PO UITHPOBIITUK

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

67

Cpena nmporpaMMHpOBaHHS.

Komnumnsmus u uaTepnperanus
nporpaMM. BupTyanbHble MallluiHBI.
WuTerpupoBaHHas cpena pa3paboTKu

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

68

69

70

Meroas! 0TJIaIKK IPOrpaMM

Tumer NEPEMECHHEBIX B A3bIKC

IPOrpaMMHUPOBaHUS

O0paboTka 1eIbIX Ynce

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

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

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

71

O0paboTka BEIIECTBEHHBIX YHCET

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

72

CnyyaliHbl€ U IICEBIOCTYyYaiHbIE

qHucia

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




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

73 BerBnenus. CnoxxHble yCIOBUS probook/slides.htm
https://kpolyakov.spb.ru/school/
74 [yl ¢ ycoBueM probook/slides.htm
[{MKIIBI O IEPEMEHHOM. https://kpolyakov.spb.ru/school/
75 B3anMo3aMeHAeMOCTb pasInIHbIX probook/slides.htm
BHJIOB ITUKJIOB
O6paboTKa HATYPATBHBIX YHUCEI C https://kpolyakov.spb.ru/school/
76 UCIIOJIb30BAHUEM ITHKJIOB. probook/slides.htm
WNHBapuaHT nUKIa
HaxoxeHue Bcex MPOCTBIX YKCEN B https://kpolyakov.spb.ru/school/
27 3a/JaHHOM JManasone IIpakTuueckas 05 probook/slides.htm
pabota no Teme «Pemienue 3agau '
METO/I0M nepedopay
KoHTposIbHAs paGoTa [0 TeMe https://kpolyakov.spb.ru/school/
78 probooki/slides.htm
«BBeneHne B mporpaMMHUPOBAHUEY
https://kpolyakov.spb.ru/school/
79 JloxyMeHTHpOBaHKE IPOrpaMM probook/slides.htm
OGpaGoTKA JaHHDIX, XPAHALIUXCS B https://kpolyakov.spb.ru/school/
80 (aiinax probook/slides.htm
https://kpolyakov.spb.ru/school/
81 Paz0Ouenue 3amaun Ha moa3agadn probook/slides.htm
Hcnonb3oBaHue cTaHIapTHOU https://kpolyakov.spb.ru/school/
GHBIHOTEKH S3EIKA probook/slides.htm
82 nporpammupoBanus. Ilonkmtouenue

O6MOIMOTEK MOAIPOTPaMM CTOPOHHHX
MPOU3BOAUTENEH




[Toanporpammsl (mpouenypsl U

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

83 ) probook/slides.htm
IToamporpamMmsl (IIPOLEAYPHI U https://kpo!yakov.spb.ru/school/

84 (yHKL) probook/slides.htm

o IpakTrueckas paboTa 1o Teme httpbs:llllj)ol!gak?]v.spb.ru/schooll
"PazpaboTka moamporpamm" probookisfides.ntm
Pexypcust. PekypcuBHBIC OOBEKTHI https://kpolyakov.spb.ru/school/
(bpaxTansi). PexypcuBHbIE probookislides.itm

86 IpoUEeAYphl U PYHKIIUH.
Hcnonp3oBanue creka s
OpraHu3ali PeKyPCUBHBIX BHI30BOB

o7 Ipaktuueckas paGoTa 110 TeMe http;://lsc:!()j/akc;]v.spb.ru/schooll
"PexkypcuBHBIE TOITPOrPaMMBbI" probook/siides.ntm

- KOHTpOIbHAs pOBOTA I10 TEME https://kpc:!yakcr)]v.spb.ru/schooll
«BcriomorarenpHbIE AITOPUTMBI» probook/sides.htm

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

89 UucaeHHble METOIbI probook/slides.htm

%0 Ipaktuueckas paGoTa 110 TeMe http;://lrjol!()j/akc;]v.spb.ru/schooll
«HuCIIeHHOE pEellIeHNE YPABHEHUIN probookistides.hm

o1 VICIIONB30BaHNE NUCKPETH3ALHY B https://kpol!yakcr)]v.spb.ru/schooll
BBIUMCIUTEIIBHBIX 3aa49aX probook/slides. htm
[IpakTuyeckas pabora Mo Teme https://kpolyakov.spb.ru/school/

92 «ITpuOIMKEHHOE BHIYMCIICHHUE [IMH probook/slides.htm
KPUBBIX U IO Quryp»

93 [MpakTryeckas paboTa 1o TeMe https://kpolyakov.spb.ru/school/

«ITouck makcumyma (MUHUMYyMa)




G yHKITII

O06paboTka CUMBOJIBHBIX JIaHHBIX.
ANTOPUTMBI 00PaOOTKH CHMBOJIBHBIX

probook/slides.htm

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

o4 CTPOK: TIOJICUET KOJTMYECTBA

MOSIBJICHUW CHMBOJIA B CTPOKE

ANTOpUTMBI 00paOOTKH CUMBOJIBHBIX https://kpolyakov.spb.ru/school/
95 CTPOK: pa3bMeHue CTPOKH Ha CIIOBa probookislides.htm

10 MPOOEIIBHBIM CHMBOJIAM

ANTOpUTMBI 00PaOOTKH CHMBOJIBHBIX https://kpolyakov.spb.ru/school/
96 CTPOK: HOMCK HOJCTPOKH BHYTPH probookislides.htm

JIAHHOM CTPOKH; 3aMEHa HalICHHOMN

MOJICTPOKH Ha IPYTYIO CTPOKY

[Ipaktrueckas pabota o Teme https://kpolyakov.spb.ru/school/

"OGpaboTKa CTPOK C probook/slides.htm
97 UCTIOTb30BaHUEM (DYHKITHIA 1

CTaHJapTHOU OMOIMOTEKHU S3bIKA

porpaMMupoBasus”

'eHepalys CIIOB B 33 JaHHOM https://kpo!yakov.spb.ru/school/
98 probook/slides.htm

andaBure

MaccuBH 1 TOCIIEIOBATEIBHOCTH https://kpolyakov.spb.ru/school/
99 urcen. [Ipaktruyeckas pabora 1o 0.5 probook/slides.ntm

teme "3arnojHeHne maccupa'

OG6OGIIEHHBIE XaPaKTEPUCTHKH https://kpo!yakov.spb.ru/school/
100 MACCHBA probook/slides.htm

JInHelHbIN ITONCK 3aJaHHOTO https://kpolyakov.spb.ru/school/
101 3HaueHus B Maccube. [IpakTuueckas 05 probook/slides.ntm

pabora o Teme "JIMHEWHBII TOUCK




3aIaHHOr0 3HAYEHHUS B MaccuBe"

[IpakTrueckas paboTta 1mo Teme
"TTouck MUHMMAJIBHOTO

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

102 1
(MaKCHUMaJIbHOT'0) 3JIEMEHTA B
YHICJIOBOM MaccuBe"
CopTupOBKa OJHOMEPHOTO MAaCCHBA. https://kpolyakov.spb.ru/school/
ITpocThbie METOIBI COPTUPOBKH. probook/slides.ntm
103 [IpakTuyeckas pabora o Teme 0.5
"IIpocThie METOIbI COPTUPOBKHU
MaccuBa"
CoprupoBKa ciaustHueM. beicTpast https://kpolyakov.spb.ru/school/
COPTHPOBKA MAaccHBa (AIrOPUTM probook/slides.ntm
104 QuickSort). [TpakTuyeckas padota 1mo 0.5
TeMe "bbIcTpasi COpTUPOBKA
MaccuBa"
JIBOMYHEIH ITOMCK B https://kpolyakov.spb.ru/school/
105 OTCOPTUPOBAHHOM MAacCHBE. 05 probook/slides.htm
[IpakTuyeckas pabora o Teme
" JIBOMYHBIN TTOUCK"
https://kpolyakov.spb.ru/school/
106 JIByMepHBIE MaCCUBBI (MaTPHIIBI) probook/slides.htm
https://kpolyakov.spb.ru/school/
107 AnropuT™MbI 00pabOTKH MAaTPHIL probook/slides.htm
https://kpolyakov.spb.ru/school/
108 Pemenne 3amau ananusa JaHHBIX probook/slides.htm
https://kpolyakov.spb.ru/school/
109 CpencTBa TEKCTOBOTO MpoIieccopa probook/slides.htm




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

110 KommbrorepHas BEpCTKa TEKCTA probook/slides.htm
HpaKTI/I‘ICCKaH pa60Ta 10 TeMe https://kpolyakov.spb.ru/school/
111 "BépcTKa JOKyMEHTOB C 1 probook/slides.ntm
MaTeMaTH4eCcKuMH popmynamu'
https://kpolyakov.spb.ru/school/
112 HNHCcTpyMEHTHI peLieH3upOBAHNS probook/slides.htm
IpakTnueckas paboTa 1o Teme https://kpolyakov.spb.ru/school/
113 | \ 1 probooki/slides.htm
MHorocTpaHuyHbI€ TOKYMEHThI
O6naunbie cepBuckl. KosnexkruBHas https://kpolyakov.spb.ru/school/
paboTa ¢ JOKyMEHTaMH. probook/slides.htm
114 [IpakTuyeckas pabora o Teme 0.5
"KonnektruBHas padoTa ¢
JOKyMeHTaMu"
https://kpolyakov.spb.ru/school/
115 Amnanu3 nanHbIX. bosnbiye 1aHHbIe probook/slides.htm
https://kpolyakov.spb.ru/school/
116 Maimmaaoe oOydeHune probook/slides.htm
AHAIN3 TAHHBIX C TIOMOIIBIO https://kpolyakov.spb.ru/school/
117 probook/slides.htm
AIIEKTPOHHBIX TAOIHIT
HpaKTI/I‘-ICCKaSI paGOTa o TeMe https://kpolyakov.spb.ru/school/
118 "AHAIHU3 MaHHBIX C TIOMOIIBIO 1 probook/slides.htm
AJIEKTPOHHBIX TabuUIr"
[Moctpoenue rpadukoB GyHKIUH. https://kpolyakov.spb.ru/school/
IMpakTryeckas pabora Mo TeMe probook/slides.htm
119 P P 05

"HarnsgHoe npeacTaBieHue
pe3yabTaTOB CTATUCTUYECKOMN




00pabOTKH JAHHBIX B BUJIE TUATPAMM
CPEJICTBAMH PEIaKTOPa JICKTPOHHBIX
Tadymm"”

120

JInnuu tpenna. Ilpakruueckas
pabota no Teme "Iloxgbop nmuHNH
TpeH/1a, IPOrHo3upoBaHue"

0.5

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

121

122

123

124

[Ton6op mapamerpa. [IpakTuyeckas
pabora no Teme "UucnenHoe
pELIECHNE YPABHEHUI C MOMOILBIO
noxoopa mapamerpa”

Ontumu3anus Kak MOMCK
HaWJIy4lIero PelieHys B 3aJaHHbIX
ycnoBusix. [Ipaktuueckas pabora mo
teme "PereHue 3a1a4 ONTUMHU3AIIN
C TIOMOIIIBIO DJIEKTPOHHBIX Ta0IHII"

KonTponbhas pabota mo Teme
«O06paboTKa TEKCTOBBIX IOKYMEHTOB.
AHann3 JaHHBIX»

[ToTropenue no pazzaeny «L{udpposas
IPaMOTHOCTb

0.5

0.5

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

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

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

125

[MToBTopenue no pazaeny «Lludposas
IPaMOTHOCTbY

126

127

[ToBTrOpenue no pasueny
«Teopernyeckre OCHOBBI
UH(OPMATUKI»

[ToBTrOpenue no paszueny
«Teopernyeckue OCHOBBI
UHPOPMATUKI




108 IToBTOpEeHnue no pazaeny 1
«ANTOPUTMBI B IPOrPAaMMHUPOBAHUN»
129 IToBTOpEHME 1O pazaeny 1
«ANTOPUTMBI B IPOTPaMMHUPOBAHUN)
130 [ToBTOpEeHMeE Mo pazneny 1
«ANTOPUTMBI B IPOrPAaMMHUPOBAHUN»
131 Wrorosas koHTposibHas paboTa 1 1
132 [ToBTOpEHME MO paszneny 1
«MH(popMaIIOHHBIE TEXHOIOTHI
133 [ToBTOpEeHME MO pazneny 1
«MHpopMaIIOHHBIE TEXHOJIOTHUI
134 [ToBTOpeHune
135 IToBTOpEeHME
136 [ToBTOpenue
OBUIIEE KOJIMYECTBO YACOB I1O
HPLOL}"P AMME 136 9 155




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
https://kpolyakov.spb.ru/school/
1 KonuyectBo nHpOpManuu 1 orobook/slides.htm
https://kpolyakov.spb.ru/school/
2 ANTOPUTMBI CKaTHUS JAHHBIX 1 probook/slides.htm
https://kpolyakov.spb.ru/school/
3 Anroputm Xaddmana 1 probook/slides.htm
I[TpakTHueckas paboTa o TeMe https://kpolyakov.spb.ru/school/
4 "CsxaTue TaHHBIX C TIOMOIIBIO 1 1 probookjslides.itm
anroputma Xappmana"
https://kpolyakov.spb.ru/school/
5 Anroputm LZW 1 probook/slides.htm
ANTOpUTMBI CKATHUS TAHHBIX C https://kpolyakov.spb.ru/school/
6 norepsamu. [Ipaktuueckas padora o 1 05 probook/slides.htm
teMe "CkaTue JaHHBIX ¢ TOTEPSIMHU '
(anroputmsl JPEG, MP3)"
https://kpolyakov.spb.ru/school/
7 CkopocTh nepeiauu JaHHBIX 1 probook/slides.htm
TTpakTHYecKas paboTa 1Mo TeMe https://kpolyakov.spb.ru/school/
8 | . | 1 probook/slides.htm
[TomexoycTONYMBBIE KOIBI
Cuctemsl. KOMIOHEHTBI CHCTEMEI U https://kpolyakov.spb.ru/school/
9 1 1 probook/slides.htm

ux B3aumoacrcTeue. CHCTEMHBIN




addekt. YnpapieHue Kak
WH(POPMAIIMOHHBIH TTPOIIeCC.
OOGparHas CBs3b

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

10 Bxopmnast koHTpOIBHAS padboTa probook/slides.htm
https://kpolyakov.spb.ru/school/
11 Mojenu 1 MOJIETMPOBAHUE probook/slides.htm
https://kpolyakov.spb.ru/school/
12 I'padsr probook/slides.htm
https://kpolyakov.spb.ru/school/
13 Pemenue 3amau ¢ momoipo rpadoB probook/slides.htm
https://kpolyakov.spb.ru/school/
14 Hepebst probook/slides.htm
https://kpolyakov.spb.ru/school/
15 OCHOBBI TEOPUU UTP probook/slides.htm
I[TpakTHueckas paboTa o TeMe https://kpolyakov.spb.ru/school/
16 "ITouck BBIUTPBIIIHON CTPAaTETUU B probook/slides.htm
Urpe ¢ MoTHOU nHPpopMaruen"
I[IpaxTuyeckas paboTa Mo TeME https://kpolyakov.spb.ru/school/
17 "CpeacTBa HCKYCCTBEHHOTO probook/slides.htm
MHTEJUIeKTa"
KonTponbhas pabota no teme https://kpolyakov.spb.ru/school/
18 «Teopernyeckne OCHOBBI probook/slides.htm
uH(popmaTuku. MoierupoBaHue»
dopMan3aLys NOHATHS AITOPUTMA. https://kpolyakov.spb.ru/school/
19 probook/slides.htm

Mamuna TrroprHra Kak




YHUBEpCaIbHasi MOJIENb BHIYMCIICHH.
Te3uc Yépua—Trropunra

[IpakTuyeckas pabora o Teme

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

20 "CocTaBJIEHUE MPOCTON MPOTrPAMMBbI probook/slides.htm
Ju1st MamuHbl Teropunra"
https://kpolyakov.spb.ru/school/
21 Mammuna IlTocTa probook/slides.htm
https://kpolyakov.spb.ru/school/
22 HopwmansHabie anropudmer Mapkosa probook/slides.htm
AJITOPUTMHYECKH HEPa3pEIInMbIE https://kpolyakov.spb.ru/school/
23 3a1auu. 3a1a4a OCTaHOBA. probook/slides.htm
HeB03MOKHOCTh aBTOMATHYECKOMH
OTIAJKHU TPOTpamMM
https://kpolyakov.spb.ru/school/
24 CH0KHOCTh BBIYHCIICHUN probook/slides.htm
ITorck pOCTHIX YKcen B 3aJaHHOM https://kpolyakov.spb.ru/school/
25 JIMATIa30HE C TIOMOIIBIO AITOPUTMA probook/slides.htm
«pemietro IparocheHar
[MpakTHyeckas paboTa 10 TeMe https://kpolyakov.spb.ru/school/
26 "TIOMCK MMPOCTBIX YKCEN B 3aaHHOM probook/slides.htm
nuarmasone"
MHOropaspsIHbIe LeIble YHCIIa, https://kpo!yakov.spb.ru/school/
27 . probook/slides.htm
3a/1auul JJIMHHOW apu(METUKHI
[MpakTHyeckas paboTa 110 TeMe https://kpolyakov.spb.ru/school/
28 "Peanu3aius BHIYUCICHUH C probook/slides.htm
MHOTOpa3psiAHbIMU YHCIaMu"
29 CroBapu (accoIMaTHBHBIC MACCHBHI, https://kpolyakov.spb.ru/school/




oTOOpaXkeHus ). X31I-TabJIUIIBI.

[Toctpoenue andaBUTHO-4YACTOTHOTO

CJI0Baps IJ1d 3aJaHHOI'O TEKCTa

probook/slides.htm

[IpakTuyeckas pabora o Teme

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

30 "[MocTpoenue andaBUTHO-4ACTOTHOTO probook/slides.ntm

cioBaps 1S 33JaHHOTO TeKcTa"

AHanu3 TekcTa Ha eCTECTBEHHOM https://kpolyakov.spb.ru/school/

s3bIKe. Bolienenue probook/slides.htm
31 MOCJIEIOBATEILHOCTEH MO IabJIOHY.

Perynsipublie Boipaxenus. HacTOTHBIN

a”HaIu3

[TpakTnueckas paboTta 1mo Teme https://kpolyakov.spb.ru/school/
32 "AHanM3 TEKCTa Ha €CTECTBEHHOM probook/slides.htm

sI3pIKE"

CrekH. AHAIN3 IPaBUILHOCTH https://kpo!yakov.spb.ru/school/
33 probook/slides.htm

CKOOOYHOTO BBIPAXKEHHS

Brruucnenue apudmeTundeckoro https://kpolyakov.spb.ru/school/
34 BBIPAKEHHUS, 3aIIMCAHHOTO B probookislides.htm

nocTduKcHOU Gopme

[IpakTuyeckas paboTa Mo Teme https://kpolyakov.spb.ru/school/
35 "BbruriciicHrue apu(hMETHIECKOTO probook/slides.htm

BBIPAXKEHUS, 3ATTUCAHHOTO B

nocTdukcHou Gopme"

Ouepen. VIcronp30BaHue odepeIi https://kpo!yakov.spb.ru/school/
36 probook/slides.htm

I BPEMEHHOT'O XpaHEHUs TaHHBIX

IpakTHYecKas paboTa o TeMe https://kpo!yakov.spb.ru/school/
37 probook/slides.htm

"Ucnons3oBanue ouepenu”




Hepesbs. Peanuszanus nepesa ¢
MOMOIIbIO CCHUIOYHBIX CTPYKTYP.

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

38 JBonuHbIe (OMHAPHBIC) ACPEBbHSI.

[TocTpoenue nepeBa ajis 3a1aHHOTO

apu(pMETUYECKOTO BBIPAKCHUS

[IpakTudeckas pabora o Teme https://kpolyakov.spb.ru/school/
39 "Hcronb30BaHKE JAEPEBLEB JUIS probook/slides.htm

BBIYHMCIICHHS apU(PMETHICCKUX

BbIpaXKeHUM"

PexypcuBHBIE aITOPUTMBI 00X0/1a https://kpolyakov.spb.ru/school/
40 nepeBa. Mcronp30Banye cTeKa 1 probook/slides.htm

odepeau it 00Xo/a aepeBa

PexypcuBHBIE aITOPUTMBI 00X0/1a https://kpolyakov.spb.ru/school/
41 nepesa. Mcronp3oBaHue cTeKka u probook/slides.htm

odepeau it 00Xo/a aepeBa

Anroput™msl Ha rpadax. [Toctpoerue https://kpolyakov.spb.ru/school/
2 MHHHMAJILHOTO OCTOBHOT'O JIepeBa probook/slides.htm

B3BEIICHHOTO CBSI3HOTO

HEOpPUEHTHPOBAHHOTO rpada

OGxox rpada B rybuny. O6xox https://kpo!yakov.spb.ru/school/
43 probook/slides.htm

rpada B mupuHy

KonnuecTBo pa3anyHbIX myTen https://kpolyakov.spb.ru/school/
2 MEXTy BEPIINHAMH probook/slides.htm

OPUEHTUPOBAHHOTO AMUKINYECKOTO

rpada

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

45 Anroput™m JlefKCTphl. probook/slides.htm
46 [MpakTryeckas paboTa 1o TeMe https://kpolyakov.spb.ru/school/




"Brluncienue AMHBI KpaT4aliiero
MyTH MEXY BepLIMHamMu rpada
(amroput™m JleitkeTpsn)"

probook/slides.htm

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

47 Anropurm ®noiga—Yopiuamia probook/slides.htm

3aiauu, pelraeMbie ¢ TOMOIIBIO https://kpolyakov.spb.ru/school/
48 JUHAMHYECKOT0 MPOrPaMMHPOBAHUS: probook/slides.htm

BBIUMCJICHHE PEKYPCUBHBIX (DYHKINN

[IpakTudeckas padbora 1o Teme https://kpolyakov.spb.ru/school/
49 "BberuuciieHne peKypcuBHBIX probook/slides.htm

(GYHKINH C TOMOIIBIO

JTMHAMUYECKOr0 MporpaMMupoBaHus"”

3amauu, peaeMbie ¢ TOMOIIBIO https://kpolyakov.spb.ru/school/
50 JTMHAMHYECKOTO MTPOTPaMMHPOBAHHUSL: probook/slides.htm

MOJICUYET KOJIMYECTBA BAPUAHTOB,

3a/1a4¥ ONITUMU3ALUH.

[Ipaktrueckas paboTa o Teme https://kpolyakov.spb.ru/school/
51 "TloacyéT KOIMYeCTBA BAPUAHTOB C probook/slides.htm

MMOMOIIBIO JUHAMHUYECKOTO

MpOrpaMMUpPOBaHUS"

KonTpomnpHas pabota mo Teme https://kpolyakov.spb.ru/school/

«DIIeMEHTHI TEOpUH probook/slides.htm
52 MPOTPaMMUPOBaHUS. AJTOPUTMBI U

CTPYKTYPHI JaHHBIX)

[TonsTue o mapagurmax https://kpolyakov.spb.ru/school/
53 nporpamMmupoBanusi. O0630p SI3bIKOB probook/slides.htm

IPOrPaMMHUPOBAHHUS

54

TTonsaTtue 00 00BEKTHO-

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




OPUEHTHUPOBAHHOM
IPOrpaMMHUPOBAHUN

probook/slides.htm

O0BekTHI U Ki1accsl. CBOMCTBA U

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

35 METOIBL OGBEKTOB probook/slides.htm
https://kpolyakov.spb.ru/school/

56 OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIN3 probook/slides.htm

[TpakTrueckas paboTta 1mo Teme https://kpolyakov.spb.ru/school/
57 "cnob30BaHHE TOTOBBIX KIaCCOB B 1 probookislides.htm

nporpamme"

Pazpabotka nporpamMm Ha OCHOBE https://kpolyakov.spb.ru/school/
58 00BEKTHO-OPUEHTUPOBAHHOIO probook/slides.htm

noaxoza

[Ipaktrueckas padota "Pa3paboTka https://kpolyakov.spb.ru/school/
59 TIPOCTO# TIPOTPaMMBI C 1 probook/slides.htm

HCITOJIb30BaHUEM KJIacCOB"

Nuxancynauus. [Ipaktuyeckas https://kpolyakov.spb.ru/school/
60 pabora o Teme "Pa3paboTka Knacca, 0.5 probook/slides.htm

UCIOJIb3YIOIIET0 MHKAMCYIISIHI"

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

61 Hacnenosanue. [Tomumopduzm probook/slides.htm

IIpakTHyeckas paboTa Mo Teme https://kpo!yakov.spb.ru/school/
62 | " 1 probook/slides.htm

PazpaboTka uepapxuu K1accoB

Cpenpl ObICTpOIl pazpaboTKu https://kpolyakov.spb.ru/school/
63 nporpamm. [IpoekTupoBanue probook/slides.htm

uHTepdeiica moap30BaTENS
64 I[IpoexTupoBanue uHTEpdEiica E:tg’;;/é 'EE’S‘::;’Z‘:?]‘:;pb-r“/SChOOV

IIOJIB30BaTECIIA




Hcnonb3oBaHue roToOBBIX

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

65 YIIPaBJISEMBIX DJIEMEHTOB ISt probook/slides.htm
NoCTpoeHus uuTepdeiica
Pa3paboTka Iporpamm ¢ https://kpolyakov.spb.ru/school/
66 . 1 probook/slides.htm
rpadudeckuM HHTEpPericom
[IpakTudeckas pabora Mo Teme https://kpolyakov.spb.ru/school/
67 "Pa3paboTKa IIporpamMMsl ¢ probook/slides.htm
rpadudyeckum uHTepdeicom"
KonTponpHas padora «OCHOBBI https://kpolyakov.spb.ru/school/
68 00BEKTHO-OPHEHTUPOBAHHOTO probook/slides.htm
IPOTPaMMHUPOBAHUS
ramnsl KOMIBIOTEPHO- https://kpolyakov.spb.ru/school/
69 probook/slides.htm
MaTEeMaTHYECKOTO MOJICTHPOBAHUS
Huckperusanus npu https://kpolyakov.spb.ru/school/
20 MaTeMaTHIECKOM MOICTHPOBAHUH probook/slides.htm
HEMPEPBIBHBIX MPOIIECCOB.
MonenupoBaHue IBHKEHUS
I[TpakTHueckas paboTa 10 TeMe https://kpolyakov.spb.ru/school/
71 | " 1 probooki/slides.htm
MoaenvupoBaHHi€e ABUKECHUS
MopenupoBanue OMOJIOTHUECKIX https://kpolyakov.spb.ru/school/
79 cucteMm. [IpakTuueckas padora o 0.5 probookislides.htm
teMe "MonenupoBaHue '
OMOJOTUYECKHUX CUCTEM"
MareMaTudecKre MOJIEN B https://kpolyakov.spb.ru/school/
SKOHOMHKE. Beramcanrensapie probook/slides.htm
73 OKCIIEPUMEHTHI ¢ MOJICTISIMHU.

KomMmnprorepHoe MozienpoBaHue
CUCTEM YIPABIICHUS.




BeposTHOCTHBIE MOJEIH.
[TpakTryeckas pabora no Teme

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

74 0.5

"MMuTallMOHHOE MOJICIUPOBAHUE C

noMouipo Mmeroga Monte-Kapio"

OGpaGoTKa Pe3yIbTATOB https://kpo!yakov.spb.ru/school/
75 SKCTIEpHMEHTa probook/slides.htm

KonTpoibHas paboTa 10 TeMe: https://kpolyakov.spb.ru/school/
76 «KOMIBIOTEPHO-MaTEMaTHUECKOE probook/slides.ntm

MOJICIIUPOBAHUE)

TaGnuunble (PEIALUOHHbIC) Ga3bl https://kpo!yakov.spb.ru/school/
77 AHHBIX probook/slides.htm

[Touck, cOpTUPOBKA U (PUILTPALIUSL https://kpolyakov.spb.ru/school/
-8 JIAHHBIX. 3aIIPOCHI HA BEIOOPKY probook/slides.htm

JTaHHBIX. 3aIPOCHI C TapaMeTPaMHU.

Brruncisiemble mons B 3ampocax

TpakTuueckas paGoTa 110 TeMe https://kpolyakov.spb.ru/school/
79 " N N " 1 probook/slides.htm

PaGora ¢ roToBoii 6a30i TaHHBIX

MHororabau4Hble 60a3bl JaHHBIX. https://kpolyakov.spb.ru/school/
80 Tumnsl cBA3eil MeX Ty TaOIMIAMH. probook/slides.htm

Buemawmit kmrou. [lenoctHOCTh 6a3bI

JTAHHBIX

IMpakTryeckas pabora Imo TeMe https://kpolyakov.spb.ru/school/
81 "Pa3paboTKa MHOTOTAGIMYHOM Ga3bl 1 probook/slides.htm

Ta”HHBIX"

3anpockl K MHOTOTA0JIMYHBIM O6a3am https://kpolyakov.spb.ru/school/
82 AHHBIX probook/slides.htm
83 IMpakTryeckas padora o TeMe 1 https://kpolyakov.spb.ru/school/




"3ampockl K MHOTOTA0IMYHOM 0aze
NaHHEIX"

probook/slides.htm

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

84 SI3pIk ynpaBieHus faHabIMUA SQL probook/slides.htm
HpaKTquCKaﬂ pa60Ta 10 TEME https://kpoIyakOV.Spb.rU/SChOOV
85 "VrpaBieHue TaHHBIMH ¢ TOMOIIBIO probook/slides.htm
s3bika SQL"
HepeisiunoHHbIe 6a3bl TaHHBIX. https://kpolyakov.spb.ru/school/
86 probook/slides.htm
DKCIEPTHBIE CUCTEMBI
KonTpomnpHas padota o Teme «basbl https://kpolyakov.spb.ru/school/
87 probook/slides.htm
JIAaHHBIX)
https://kpolyakov.spb.ru/school/
88 HHTEpHET-IPUIIOKEHUS probook/slides.htm
[ToHsiTHE O CEPBEPHOM U KIIMEHTCKOU https://kpolyakov.spb.ru/school/
89 yacTax cata. TeXHOJIOrus «KIUEeHT probook/slides.htm
— cepBep», €€ TOCTOMHCTBA U
HEJIO0CTaTKHU
https://kpolyakov.spb.ru/school/
90 OcHoBwl s13p1ka HTML probook/slides.htm
IIpakTHueckas paboTa 110 Teme https://kpolyakov.spb.ru/school/
91 "Co3/1aHNE TEKCTOBOI BEO- probookislides.htm
CTpaHHUIIbI"
https://kpolyakov.spb.ru/school/
92 OcHogpnl s13p1ka HTML probook/slides.htm
https://kpolyakov.spb.ru/school/
93 OcHoBnl s1361ka HTML probook/slides.htm




[IpakTuyeckas pabora o Teme
"Co3nanue BeO-CTpaHUIIbI,

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

94 BKJTFOYAIONIEH MYyJIbTUMEIUIMHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIC
JlaHHBIE, BUCO)"
OCHOBBI KACKATHBIX TAOJIHI] CTHIICH https://kpolyakov.spb.ru/school/
95 (CSS) probook/slides.htm
[TpakTrueckas paboTta 1mo Teme https://kpolyakov.spb.ru/school/
96 "O¢opMIIEHHE CTPAHULBI C IOMOIIBIO probook/slides.ntm
KaCKaJIHbIX Ta0muL cTuiieii"
https://kpolyakov.spb.ru/school/
97 Cuenapuu Ha s3b1Ke JavaScript probook/slides.htm
https://kpolyakov.spb.ru/school/
98 Cuenapuu Ha si3bike JavaScript probook/slides.htm
https://kpolyakov.spb.ru/school/
99 ®opMbI Ha BEO-CTpaHUIIE probook/slides.htm
TpakTuueckas paboTa 110 TeMe https://kpolyakov.spb.ru/school/
100 " " probook/slides.htm
O6paboTka JaHHBIX (HOpM
PasMmelnenne Be6-caiiTos. Yenyra https://kpolyakov.spb.ru/school/
101 . . probook/slides.htm
XOCTUHTA. 3arpy3ka ¢ailioB Ha calT
KouTtponsHas pabora 1o teme «BHO- https://kpolyakov.spb.ru/school/
102 CANTED probook/slides.htm
Kanpuposanwue. Mcnpasienue https://kpolyakov.spb.ru/school/
103 TepCHEKTUBEL. [ ucTorpaMma. probook/slides.htm

Koppekuus ypoBHeid, KOppeKIIUs
OBETAa. O6€CL[B€‘-II/IBaHI/Ie IIBETHBIX




M300paKCHHIA

BBox nzobpaxeHui ¢
UCTIOJIb30BAHUEM PA3INIHBIX

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

104 poBbIX yCTporCTB. [IpakTrueckas 0.5

pabora o Teme "OOpaboTka

1 poBbix portorpadumii”

Perymibs. Pabota ¢ obnactsamu. https://kpolyakov.spb.ru/school/
105 ®unsTpsl. [IpakTuyeckas padoTa 1o 05 probook/slides.htm

teme "Perymis @ poBbIx '

¢dororpaduit”

MHorocoitHbie H300paKeHUsI. https://kpolyakov.spb.ru/school/
106 TekcToBble ciion. Macka cinos. probook/slides.htm

Kanansl. Coxpanenue BbIICICHHOM

obiactu

IpakTHuecKas paboTa o TeMe https://kpolyakov.spb.ru/school/
107 " . 1 probook/slides.htm

MHorocnoitasle n3o0paxenus"

[ToxaroroBka wimrocTpanuii 1yist BeO- https://kpolyakov.spb.ru/school/
108 caiiros. [IpakTuueckas pabora 1o 0.5 probook/slides.htm

Teme " AHUMHUPOBAHHBIC '

n3o0paxeHus"

BekropHas rpaduka. Bekropusarms https://kpolyakov.spb.ru/school/
109 . probook/slides.htm

pacTpOBBIX N300paKEHUN

[IpaxTudeckas paboTa mo Teme https://kpolyakov.spb.ru/school/
110 " 1 probook/slides.htm

Bexktopnas rpaguka"

KoHTponbHast paboTa mo Teme https://kpolyakov.spb.ru/school/
111 probook/slides.htm

«KomnberoTepHas rpadukay
112 [TpuHIMIBI TOCTPOCHUS U https://kpolyakov.spb.ru/school/




PEaaKTUPOBAHUS TPEXMEPHBIX
MoJeen

probook/slides.htm

[IpakTuyeckas pabora o Teme

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

113 "Cozianue NpocThIX TPEXMEPHBIX

Moaenen"

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

114 Cerounbie Moaenu. Marepuasl probook/slides.htm

IpakTryeckas paboTa 110 TeMe https://kpolyakov.spb.ru/school/
115 "Cerounbie Moxe" probook/slides.htm

Mo/ THpOBaHHE HCTOYHHKOB https://kpolyakov.spb.ru/school/
116 probook/slides.htm

ocsenieHus. Kamepsl

IpakTrueckas paboTa 1o Teme https://kpolyakov.spb.ru/school/
117 "PemepuHr” probook/slides.htm

AnuTHBHBIE TexHOMoruu (3D- https://kpolyakov.spb.ru/school/
118 A probook/slides.htm

TOHSTHE O BUPTYaIbHOMN peanbHOCTH https://kpolyakov.spb.ru/school/
119 . probook/slides.htm

Y JIOTIOJTHEHHOUW peaTbHOCTH
120 KonTtponbHas padora o teme «3D-

MOJICJIUPOBAHUE»

IToBTOpEHKE MO pazaeny
121 «Teopernyeckre OCHOBBI

UH(OPMATUKI»

[ToBTOpenue no paszueny
122 «Teopernyeckre OCHOBBI

uH(pOpMaTHKI»
123 [ToBTOpenue no pazueny




«TeopeTnyeckre OCHOBBI
nHpOpMaTUKI»

124 IToBTOpEHME MO pazaeny 1
«ANTOPUTMBI ¥ IPOTPAMMHPOBAHUE)

125 [ToBTOpEeHMe Mo pasneny 1
«ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

126 IToBTOpEHME TIO pazaeny 1
«ANTOPUTMBI U IPOTPAMMHPOBAHUE)

127 [ToBTOpEenue no reme 1
«MHpOpMAIIOHHBIC TEXHOJIOTHI

128 [ToBTOpEHwUeE 10 TEME 1
«HpOopMaIIOHHBIE TEXHOJIOTHUI

129 [ToBTOpEenue no reme 1
«H(pOopMaIIIOHHBIE TEXHOIOTHI

130 Wrorosas koHTposibHas paboTa 1 1

131 IToBTOpEeHMNE 1

132 [ToBTOpEeHME 1

133 IToBTOpEeHnE 1

134 [ToBTOpEeHME 1

135 [ToBTOpEeHune 1

136 [ToBTOpCHME 1

OBUIEE KOJIMYECTBO YACOB I1O
HPg_}”P AMME 136 10 27,5




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

Kon

NpoBepsieMoro
TpeOoBaHUA

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

1.

3namu (nonumams)

1.1

[TorrMaHne OCHOBHBIX NPHUHIIAIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOWIBHBIX KOMITBIOTEPOB; TCHCHIIHIA
pa3BUTHs KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OTHI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH MPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHLMIIAX OpPraHU3alMM U

Q)YHKHI/IOHI/IPOB&HHH KOMIIBIOTCPHBIX ceTeu

1.3

ITormmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue ©6a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOM
uHpopMauuu (3amMCh 4YMCEN B TO3ULHOHHOW CHCTEME CUHCIIEHUS,
JIEIMMOCTb LIEJIBIX YHMCEN; HaXO0XKJIEHUE BCEX IPOCTBIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3PSAHBIX LEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

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

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEJEHUSIMH O 0a3zax HaHHBIX, WX CTPYKTYpE,

CpeaACTBax CO34aHuAd U pa6OTBI C HUMH

1.7

ITonnManue BO3MOXKHOCTEHN U OI‘paHI/ILICHI/Iﬁ TEXHOJIOTUI HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3IMYHBIX 06J'IaCTSIX; HaJIM4ue Hpe,Z[CTaBJ'IeHI/Iﬁ 00
HUCIIOJIB30BaHNU HHq)OpMaHI/IOHHBIX TEXHOJIOT UM B PA3IIUYHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TeopeTMUECKMM anmapaTtoM, IIO3BOJIIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aIaHHOI0 HATypaJbHOTO YHCIA B PA3IMYHBIX CHUCTEMAax
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENeNaTh KpaT4allIuid myTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTeH MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHoNab30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIH st
aHanmm3a 00BEKTOB M MPOLECCOB: (HOPMYTUPOBATH IIENIb MOJICIUPOBAHUS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJICKBaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCHQUIMPOBATH OCHOBHBIC 3a/laud aHAU3a JaHHBIX
(mporuHo3upoBaHue, KJIacCU(pUKAIKS, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHUMATh MOCJIEeI0BATEIILHOCTh PEIleHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJAENH, NpeoOpa3oBaHUE JAHHBIX,

BU3YyaJIM3allud JaHHBIX, HHTCPHPCTALUA PE3YJIbTATOB

2.3

2.4

YMenue onpenensiTh HHHOPMANMOHHBIA 00hEM TEKCTOBBIX, IpadHUecKUX
Y 3BYKOBBIX JIAHHBIX IIPH 3aIaHHBIX MapameTpax AUCKPETU3ALUU. Y MEHUE
ONIPENENATh CPEAHIOK CKOPOCTh II€peladyd  JaHHbBIX, OLECHHUBATh
U3MEHEHHE BpPEMEHHM TMepeAayd Npu H3MEHEHHH WH()OPMAIMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBsI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUTMHY COOOILEHUs IPYU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnonp30BaTh MpPU PEUIEHWH 3a7ad CBOMCTBA IMO3ULMOHHON
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YUCIA B IMO3ULIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG onecpanr B IO3UIUOHHBIX CUCTEMAX CYHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHON  HOpPMaIbHBIX (opMax MO 3aJaHHOM  Tabnwuie
UCTUHHOCTH; MCcleloBaTb 00JacTh UCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO TEPEMECHHBIC,; PCHIATbL HECIOXKHBIC JIOTUYCCKUC YPABHCHUA

YMeHne pemaTh alroOpuTMHUYECKHE 3a7aud, CBS3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHUS] ONTHUMAIBHOTO MYTH MEXIY BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

2.8

YMeHne Ucnoiab30BaTh JCPEBbs IPU aHAIN3E U MMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu peUICHUU 3aJav
MOoruCKa MU COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJaHHOMY

IrOpuTMy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMeHHe aHaIM3MpPOBaTh AITOPUTMBI C  HCIIOJIB30BAaHMEM  TaOJIHII
TPACCUPOBKHU; OMpPEIENATh 0e3 MCIOJIb30BAHUS KOMITBIOTEPA PE3YIbTAThI
BBINOJIHEHUS] HECIIOXKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LIMKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue OmIpelensaTh CIOXKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IJIsd pCIICHUSA OI[HOﬁ 3aga4u

211

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUTIaX JAHHBIX M CTPYKTypax JIaHHbBIX; YMEHHE HCIIOJb30BaTh OCHOBHBIC
VIOPAaBISIONUE  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBISATH  aHAIU3
MPEUIOKECHHOW ~ MPOrpaMMBI:  ONPENEISATh  Pe3yJbTaThl  PaOOTHI
pOTrpaMMBbl TIPH 33JaHHBIX UCXOJHBIX JTAHHBIX; OMPEICINSATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NpPHBECTH K OImMUOKe B pabote
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS  TIO0  YIYYIICHHUIO

MMpOorpaMMHOI0 KoJia

212

2.13

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3Y4YCHUS  SI3BIKE
nporpaMmmupoBaHus Beicokoro yposus (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPaOOTKH YHCEIl, YUCIOBBIX OCIIEI0BATEIbHOCTEH
M MacCHUBOB: IIPEJCTaBJICHME YHUCIa B BUAE HAOOpa MPOCTHIX
COMHOXMUTENEH; HaxX0oXJIeHWEe MaKCHUMalbHOW (MUHUMAaJIbHOHN) uUQpHI
HaTypaJbHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He mnpeBblmaonmM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHET0  apu(METHYECKOTO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJaHHOMY YCJIOBUIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCTIOIB30BaTh B TPOTpaMMax JaHHBIE pA3JIMYHBIX THIIOB C YYETOM
OTpPaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh NpU
peLIeHUH 33a/1a4 CTPYKTYpPbI JAHHBIX (CHHMCKH, CIOBAapH, CTEKU, OUEpEH,
JIepeBbs1); TPUMEHATh CTaHIAAPTHBIE U COOCTBEHHBIC TMOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX TAHHBIX W CUMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa60TKI/I JaHHBIX (BKJ'IIOLIEUI BLI60p OIITUMAJIBHOTO




pelieHus, moaAdOp JTUHUHM TPEHJa, PelIeHHe 3aJad MPOTHO3HPOBAHMS),
YMEHHE HCIONIb30BaTh TaOMM4YHbIE (PENSIUOHHBIE) 0a3bl MAHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOIHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 1O UH®OPMATUKE

Kon
1

11

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

Hudposast rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUN PA3BUTUSI KOMITBIOTEPHBIX TEXHOJIOTHUH.
[TapannensHble BeUUCIEHUS. MHOTOIPOIIECCOPHBIE CUCTEMBI.

PacnpenenéHHHe BBIYMCIINTCIIBHBIC CUCTCEMBI U 06pa60TKa OOJIBIINX JaHHBbIX

1.2

1.3

[TpuHIMITBI TOCTPOCHUS W anmapaTHbIC KOMIIOHEHTHl KOMIBIOTEPHBIX CETEH.
CereBbie mporokoisibl. Cerb WMuTepHer. Anpecauus B cetu HHTepHer.
ITpotokonsl creka TCP/IP. Cucrema momennbix uMéH. Pasnmenenue IP-cetn

Ha MOJICETH C MOMOIIBIO MAaCOK IMOACETeH

QaiinoBas cucrema. [louck B ¢aitnoBoii cucteme. IIpuHIUIIBI pa3MelieHUs U

nMeHoBaHus (DaiiyoB B JosiroBpeMeHHOW mamsaTu. 11[aGinoHbl s onucaHus

rpymi ¢aitnos

14

CKOpOCTI) nepecaayn JaHHBIX. 3aBHCHMOCTD BpEMCHHM II€p€aadyu OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

1.5

udppoBanne naHHBIX. CHMMETPUYHBIE M HECHMMETPUYHBIE IIUQPHI.
udper npocroit 3amensl. Hludpp Lleszaps. Ulupp Buxenepa. Anroputm
mmdposanus RSA

1.6

2.1

2.2

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>KI/IBaTB " UCIIPABIIATH OIJ_II/I6KI/I, BO3HHKAKOIINEC
npu nepeaavdc  JaHHBIX. Pacctosaue XsMMUHra. KO)II/I]I)OBaHI/Ie C

noBTroperrem 6utos. Koasr Xommunara
Teopernueckrne 0CHOBBI UH(POPMATUKHI

JlBonuHoe komupoBaHHWE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOILEHUH, 3alMMCAHHBIX C TIOMOIIBIO HEPAaBHOMEPHBIX
konoB. Yciosue dano. IlocTpoeHne ONHO3HAYHO AECKOAUPYEMBIX KOJIOB C

IOMOIIBIO ACPEBA

Teopernueckue Moaxoasl K OIEHKE KoindecTBa HMHGopManuu. EnuHUIIBI
U3MEpeHusi KoiuyecTBa HHGpopManuu. AJQDaBUTHBIA TMOAXOJA K OILEHKE
KoJuyecTBa MHGoOpManuu. 3aKOH aJJUTUBHOCTH HH(popmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTh. Dopmyia [llennona

2.3

Cucrempl cuucnenus. Pa3BépHyras 3amuch LEdbIX U APOOHBIX YHCEN B
MO3UIMOHHON cucTeMe cuncieHus. CBolicTBa MO3UIIMOHHON 3amMcy 4ucia:
KOJIMYeCTBO LU(p B 3alucH, NMPHU3HAK JEIMMOCTH YHCJIa Ha OCHOBaHUE

CUCTCMBI CUYHMCIICHUA. AJ'IFOpI/ITM nepesozia wOejaoro 4uciia wuns3 P-uunoii




CUCTEMbI CUMCIICHUS B IECATUYHYIO. AJITOPUTM IE€peBOAa KOHEUHOU P-nuHOi
IpoOu B JECATUYHYIO. AJITOPUTM IE€peBOja IIEJIOTO YHUCiIa U3 JACCATUIHOU
cucTeMbl curciienus B P-uunyto. [lepeBoa KOHEUHOH necATUYHON Apoou B P-
nyHyto. JIBomyHasi, BOCbMEpUYHAs M MIECTHAALATEPUYHAS CHUCTEMbI
CUHCIICHHS, CBSI3b MEXIy HHUMH. ApuPMETHYECKHE Olepanuud B

IIO3MIIMOHHBIX CUCTEMAX CUHHCIICHUA

2.4

TpOI/I‘-IHaSI YpaBHOBCUICHHAsA CHUCTEMA CYUUCIICHUA. I[BOI/I‘-IHO-I[GCSITI/I‘-IHEISI

CHUCTEMA CUUCIICHUA

2.5

2.6

2.7

2.8

2.9

2.10

Komupoanue tekctoB. KomupoBka ASCIl. OpgHoOGaiiTHBIE KOAMPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Onpenenenue nHGOpMAITMOHHOTO

00bEMA TEKCTOBBIX COOOILIEHUN

KomupoBanue  uzobpaxenuit. OueHka  HHPOPMALMOHHOTO  00BEMaA
rpadUyecKuX AAHHBIX MPHU 33JaHHBIX PA3PELICHUH U TITyOMHE KOAUPOBAHUS
useta. L[BeroBbie Mmonenu. KonupoBanue 3Byka. OueHka HHPOPMALMOHHOTO
00bEMa 3BYKOBBIX JIaHHBIX MpPHU 33JaHHBIX 4YacTOTE€ JUCKPETHU3aLUU U

PaspAAHOCTH KOAUPOBAHUA

Anrebpa noruku. [loHsrtue BbIcKa3biBaHMs. Bbicka3bpiBaTenbHble (HOPMBI
(npeaukatsl). KBaHTOpHI Cyll€eCTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuupel UCTUHHOCTU. Jloruueckue BBIpaKEHUS.
Jlormueckue ToOXAecTBa. Jlormueckue omnepauMM M ONEpallUM  HAJ
MHOKECTBAMHU.

3akoHbl anreOpbl JIOTMKU. OKBHBAJIEHTHBIE NpeoOpa3oBaHUs JIOTMYECKHX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckue ¢GyHKIMU. 3aBUCUMOCTh KOJHMYECTBA BO3MOXHBIX JIOTHYECKHUX
(GyHKIUH OT KOJTMYECTBAa apryMEHTOB.

Kanonunueckue Gpopmbl TOrMUeCKUX BbIPAXKEHHM

COBepI_HeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (l)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IH€ NCTUHHOCTH

Jlornueckne »>J€MEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. Iloctpoenne cxem Ha JIOTMUECKUX 3JI€MEHTax
110 33JJaHHOMY JIOTHUECKOMY BBIPQ)KEHHIO. 3aIIUCh JOTMYECKOIO BBIPAKEHUS

IO JJOTUYECKOU CXEME

Mopenu u monenupoBanue. Llenn monenupoBanusi. AJEKBAaTHOCTh MOJENH
MOJIETTUpYEMOMY OOBEKTYy WM mporeccy. Dopmanuzanus TPUKIATHBIX
3a7a4.

[IpencraBnenne pe3ynbTaTOB MOACIUPOBAHUS B BHUAE, YIOOHOM IS

BOCIIpHUATUSA YCIIOBCKOM. Fpa(bnqecxoe OpeACTABJICHUC JaHHBIX (CXCMBI,




TabIuIBl, rpadukn).

2.11

[IpeacraBinenue HeNbIX 4YKMCEN B MaMsITH KommbioTepa. OrpaHuYeHHOCTb
JMana3oHa 4yucesl MpU OrPaHHYECHUHM KOJIMYecTBa paspsanoB. [lepenosnenue
pa3psnHON CeTKW. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBINA JOTOJHUTEIBHBIN KOJI OTPULIATENIbHBIX YUCE.

[ToGuToBbIE JOTHueckue onepanuu. Jlormueckuit, apudmernueckuii u
nuknudeckuii capuru. lludpoBanue ¢ momomp0 TOOUTOBOW oOmepanuu

«uckirouaroniee MJIN»»

2.12

HpeHCTaBHeHI/IC BCIICCTBCHHBIX YHUCCII B IaMATH KOMIIBIOTEPA. 3Haqa1ua}1
4acTb W IIOpSAAOK dYHCIIA. HI/IaHa?)OH 3HAUCHUH BCIICCTBCHHBIX YHCCII.
HpO6JI€MI)I XpaHCHUA BCUICCTBCHHBLIX YHUCCII, CBA3AHHBIC C OTpPaHUYCHHUCM
KOJIMYCCTBA pa3psAa0B. Brimonaenue onepauplﬁ C BCIICCTBCHHBIMHU 4HCJIaMU,

HaKOIUIEHHE OLIMOOK IIPpHU BBIYHUCIICHUAX

2.13

I'padsr. OcHoBHBIE TIOHATHSA. Buabl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHIl, CHHCKOB CMEXHOCTH. Perienue
ANTOPUTMUYECKUX 3334, CBS3aHHBIX C aHaIM30M TIpadoB (IOCTpOEHHE
ONTUMAJILHOTO IYTH MEXAY BepmuHamu rpada, ompeneneHue KOIUYECTBa

Pa3IIMIHBIX HyTGfI MCXKAY BCpIIMHAMU OPUCHTUPOBAHHOI'O ALIWKIIMYCCKOI'O

rpada)

2.14

HepeBbs. bunapnoe nepeBo. [lepeBbs moucka. CrnocoObl 00xoja Jepesa.
[IpencraBnenne  apupMEeTHYECKMX  BBIpAKEHMH B BHJE  JiepeBa.
Hcnonp3oBanue rpagoB U J€peBLEB MPU ONHUCAHUU OOBEKTOB U MPOLIECCOB

OKPYKaIOIIero MUpa

2.15

JIMcKpeTHblE UTphl JABYX WIPOKOB ¢ MojHOW uHopmarueil. Iloctpoenue
nepeBa mnepebopa BapHaHTOB, OINKCAHUE CTPAaTETMU WIPhl B TaOIUYHOMN

(bopMe. Briur PBIIITHBIC U ITPOUTPBIITHBIC TTO3UINH. BLII/IFpLIH_IHLIe CTpaTerun

2.16

CpencrtBa HMCKYCCTBEHHOTO  WHTEUIeKTa. UWneHTudukamus ©W  MOUCK
M300paKeHui, pacro3HaBaHUe JIULL. Hcnonp3oBanue METOJIOB
HCKYCCTBEHHOI'O HHTeIUIeKTa B oOydaromux cucremax. lcnonaszoBanue
METOJIOB MCKYCCTBEHHOTO HHTEIIEKTa B poOOTOTexHUKE. MHTEepHeT Bemieil.

Heiiponnsie cetn

ANTOpUTMBI M IPOrPaMMHUPOBAHHE

3.1

QopManuzanuss  NOHATHS  anroputMa.  Mammuaa  TeropuHra  Kak

YHUBCPCAJIbHAA MOACIIb BBIYHCIICHUI

3.2

OreHka CIOXKHOCTH BhIMHCICHUNA. Bpemst paboTel U 00bEM HCHONIb3yeMON
IaMATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JAaHHbIX. OrleHka

ACHUMNTOTUYECKOW CIIOKHOCTH AJITOPUTMOB. AJITOPUTMBI MOJHMHOMHUAIBHON




cioxkHoctu. Ilepebopubie anroputmbl. [IpumMepsl pa3iWYHBIX aITOPUTMOB

peICHUA OI[HOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMYHYIO CIIOKHOCTH

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3YJIBTATOB PAa0OTHI MPOCTEUIIMX aJTOPUTMOB
yIpaBJIEHUS UCTIOIHUTENISAIMU M BBIYMCIUTENbHBIX aNropuTMOB. Onipenienenue
UCXOJHBIX [JaHHbBIX, INpPU KOTOPBIX aJITOPUTM MOXKET JAaTh TpeOyeMblii

pe3yJsiprar

Anroput™Mbl 00paOOTKU HATYpPAIbHBIX YHCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTeMax CYHCICHUS: pa3OMeHue 3alKiCy YHUClia Ha OTACIbHBIC IUQPEHI,
HAXOXXJCHHE CYMMBI W TPOU3BEACHUS IU(Pp, HAXOKICHUE MaKCHMAaIbHOM
(MUHUMATTBLHOM ) IUQPHI.

[Ipencrasienne 4rcia B BUAEC HAOOpa MPOCTHIX COMHOXKHUTEICH. AJITOPUTM
OBICTPOTO BO3BEACHHSI B CTENCHb. [IOMCK MPOCTHIX 4YHCET B 3aJlaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»

3.5

MHOI‘Op&SpHI{HHe OeJabIC YKucila, 3aJa4u HHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3wik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl JaHHBIX:
L[EJIOYHMCIICHHBIC, BEIECTBEHHbIC, CHUMBOJIbHbBIC, JIOTMUeCKue. BeTBieHus.
Cnoxusie ycnoBus. Lukisl ¢ yenoBuem. L{UkIibl o mepeMeHHOMN.

O6paboTka naHHBIX, XpaHsamuxcs B (aiiinax. TekcToBble 1 1BOMYHBIC (HaIIbL.
daiinossie nepemeHHbIe ((aiinoBble ykazarenu). Urenue u3 (aiina. 3anuce B
daiin.

Pa30buenue 3agaun Ha noazagauu. [lognporpammel (mpoueaypsl U GYHKIUH).

Hcnonp3oBaHne cTaHIapTHON OMOIMOTEKH S3bIKA IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBnble npouenypsl U pyHkuuu. Mcnons3oBanue creka ais

opranm3anv pCKypCHBHBIX BBI3OBOB

3.8

3.9

Uucnennsle MeTonibl. TouHOe U MpUOIMKEHHOE pelieHus 3a1aun. YuciaeHHoe
pellleHre ypaBHEHUH ¢ MOMOIIBI0 1oA0opa napamerpa. YucieHHble METObI
peleHusl ypaBHEHUH: MeToj mepedbopa, MeTOJ MOJOBUHHOTO JIEIEHUS.
[TpubnnxEHHOE BHIYMCIIEHUE JUIMH KPUBBIX. Boruncnenue miomaneit puryp c
MIOMOUIbI0  YHUCJIEHHBIX METOJ0B (METOJ MPSMOYTOJIbHUKOB, METO[
Tpanenuii). [louck mMakcumyma (MUHUMYMa) (YHKUIMU OJHOU IEpeMEHHOMH

METOJAO0M ITIOJJOBUHHOTO OCIICHUA

OOpaGoTka CHUMBOJBHBIX  JaHHBIX. BcTpoeHHBIe  (QYHKLIMH  SI3BIKA
IpPOrpaMMUPOBAaHUS ANl  OOpaOOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACYET KOJMWYECTBA MOSBICHUI CHMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha cjoBa MO MPOOETbHBIM CHMBOJIaM, IOHCK
MOJCTPOKH BHYTPU JAaHHOM CTPOKHM, 3aME€Ha HalJeHHOW IIOJCTPOKH Ha

Ipyryio cTpoky. ['eHepanus Bcex CIOB B HEKOTOpOM andaBuTe,




YIOBIICTBOPSIIOIIMX 33JaHHBIM OrpaHudeHusM. IIpeoOpa3oBanue uucna B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBbl W TIOCIEAOBATEIHHOCTH 4HCEN. Bbruucienne 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHBa WJIM YHUCJIOBOM IOCIIEIOBATEIbHOCTH
(CyMMBI, MpOU3BEACHUS, CPEIHEro apu(pMETHUYECKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJIMYECTBA DJIEMEHTOB, Y/JIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO). JIMHEWHBIN MOUCK 3aJaHHOTO 3HAYCHHUS B MAacCCHBE.
AJroput™Mbl paboThl C 3JEMEHTAMH MAacCHBa C OJAHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpOBKa OTHOMEPHOT0o MaccuBa. [IpocTeie METOIbI COPTUPOBKH
(MeTon my3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BcTaBkamu). CoOpTUPOBKA
ciusinueM. BeicTpas coptupoBka maccuBa (aroputM QuickSort). /Isonynbrit

IIOUCK B OTCOPTUPOBAHHOM MACCUBEC

3.11

JIByMepHBIE MAacCHUBBI (MaTpullbl). AJTOPUTMBI OOPAOOTKU JABYMEPHBIX
MaCCHBOB: 3allOJJHCHHE JBYMEPHOTO 4YHCIOBOTO MacCHMBa II0 3aJaHHBIM
MpaBUJIaM, MMOKMCK JIEMEHTA B IByMEPHOM MacCHBE, BEIYUCICHHE MaKCUMyMa
(MMHMMYMa) U CYMMBI DJIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK

n CTOJ'I6I_[OB ABYMCPHOT'O MaCCHUBa

3.12

CrnoBapu  (acCOIMaTHBHBIE MACCHUBBL, OTOOpaKeHUs).  XOUI-TaOIUIIBI.

HOCTpO@HI/IC aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3aJlaHHOI'0 TCKCTa

3.13

3.14

Crexku. AHanu3 NpPaBUIBHOCTH CKOOOYHOI'O BBIpaXKEHMs. Bpluucienue
apu(pMEeTHYECKOTO BBIPa)KEHUS, 3alIMCAaHHOT0 B MOCT(HUKCHOM (opme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpeMEHHOTO XpaHEHUS! TaHHbIX

AnroputMmbl Ha Tpadax. IlocTpoeHne MUHMMAaIbHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO  CBSI3HOTO  HeopHeHTHpoBaHHOro rpada. KomuuectBo
pa3IMYHBIX IyTeW MEXKIy BEPIIMHAMH OPHEHTHPOBAHHOI'O ALMKIAYECKOIO

rpada. Anroputm JleHKcTpbl

3.15

JepeBps. Peanuzanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUYHBIE
(Ounaphsbie) nepeBbsi. [locTpoenue nepeBa Ui 3aJaHHOTO apU(PMETHIECKOTo
BbIpakeHUs. PexypcuBHbIE anropuTMbel o0xona jaepeBa. lcmonbzoBanue

cTeKa M o4epenu s 00Xo0/1a 1epeBa

3.16

3.17

JluHamMuueckoe MporpaMMHUpPOBaHME KaK METOJl peHIeHHs] 3agad ¢
COXpPAaHEHHEM TPOMEXKYTOUHBIX PE3yJbTaTOB. 3aJauyM, pelaeMble C
IIOMOLIBI0 JUHAMHUUYECKOTO MPOrPaMMHUPOBAHUS: BBIUNCICHUE PEKYPCUBHBIX
GyHKIMH, TOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4H ONITUMHU3ALNH

ITonatue 06 00BEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMUpOBaHUHN. OOBEKTH U

kimaccel. CBoiicTBAa M MeTOAbl O00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN

aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO




nojaxoxaa. MHkancynsus, Hacie0BaHue, HOTUMOPPHU3M

WNudopmannoHHbIe TEXHOIOTHH

4.1

4.2

4.3

4.4

AHamu3 jgaHHbIX. OCHOBHBIE 337aud aHalIM3a JAaHHBIX: IPOrHO3UPOBAHHUE,
KJaccuukanus, KiacTepusalys, aHaliu3 oTkiIoHeHul. [locinenoBareabHOCTb
pelieHusl 3ajjad aHalu3a JaHHBIX: COOp MEPBUYHBIX JaHHbBIX, OYUCTKA M
OLICHKa KayecTBa JaHHBIX, BbIOOp MW (WINM) NOCTPOCHHE MOJEIH,
npeoOpa3oBaHuWe  JaHHBIX, BH3YyaIM3alWs JAHHBIX, HHTEPIPETALUSI
pe3yabTaroB. IIporpammusle cpeactBa u MHTepHeT-cepBUCH A1 00paboTKH
U Tpe/cTaBlIeHus JaHHbIX. bonbine qanuple. MammnHHOe 00yueHue

AHanu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TAaONWL. BeuucieHne cymwsl,
cCpeAHero apu(MeTHdyeckoro, HauOOJIbIIEro (HAUMEHbBILIEr0) 3HAYCHUS
nuarnazoHa. Beramcnenune xo3dduumenta xoppensinuy AByX pAIOB TaHHBIX.
ITocTtpoenue cTonOUaThIX, JUHEHYATBIX U KPYroBbiX auarpamm. [loctpoenue
rpadukoB  ¢yakiuid. [logbop JmHMM  TpeHAa, pemieHWE  3axad
IIPOrHO3UpPOBaHMs. Perienue 3aj1a4 ONTUMHU3ALMU C TIOMOIIbIO 3JEKTPOHHBIX

TadJIUIL

I[I/ICerTI/BaIII/IH npu MareMaTu4€CKOM MOACIUPOBAHNHN HCIPECPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IG JABUMOXKCHUA. MO,I[GJ'H/IpOBaHI/IC OHOJOIHYECKUX
cucteM. Maremaruueckue MOACIM B OSKOHOMHKC. BrerancanTenbHEIC
9KCIICPUMCHTBI C MOJCIIAMU. O6pa60TI<a PE3YIBbTATOB SKCIICPUMCHTA. MeTOI[
HaMMCHBIINX KBaJApaTOB. OHGHKa YHUCJIOBBIX IHapaMETpPOB MOACIINPYCMBIX
00BEKTOB U IMponeccoB. BoccraHoBneHne 3aBUCHUMOCTEH MO pe3yjbTaTaM

JKCIIEPUMEHTA

BepositHocTtHRlIe  Momenu.  Mertonsr Monte-Kapio.  MiMutannoHHOE

MOJCIINPOBAHUC. CHcTeMBI MacCOBOTO O6CJ'Iy>KI/IBaHI/IH

4.5

Tabnuunble (pensiuoHHBbIE) Oa3bl JaHHBIX. Tabnmuia — TMpeAcTaBlIeHUE
cBefeHnii 00 OMHOTHIHEBIX 00bekTax. [lone, 3amuchk. Kimrou tabmuiel. Pabora
C roTOBOM 0a30i AaHHBIX. 3anoiHeHue 0a3bl JaHHbIX. [loMCcK, copTHpOBKA U
bunabTpanus JaHHBIX. 3ampochl HAa BBIOOPKY JaHHBIX. 3ampochl C
napamerpamu. BerauciseMble oIS B 3aIpocax.

Mmuorotabiauunble 0a3bl JaHHBIX. THITBI CBsA3eH Mexay Tabiauamu. Baemnuit
ko4, [lemocTHOCTh 6a3bl JMaHHBIX. 3ampockl K MHOTOTAOIMYHBIM 0Oa3zam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpeacrBa IOMCKAa M aBTO3aMEHBI B TEKCTOBOM

nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBble JOKYMEHTHl. (CHOCKH,




ornapieHue. IlpaBuna OUTHPOBAaHUS  UCTOYHUKOB U OQOPMIICHHA

OoubmMorpaguIecKux CChIIIOK



		2025-06-11T23:27:53+0400
	00e2de620d21d26701
	В.Н.Уздяев




