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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no unpopmatuke (yriayOaEHHBIN YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMN K pe3yibTaraM
OCBOCHHSI OCHOBHOM  00pa3oBaTENbHOM  MpOTpamMMbl — CPETHETO  OOIIero
oOpazoBanusi, npeacraieHHsx B PI'OC COO, a takxke ¢enepanbHON padoueit
IPOrpaMMBbl BOCTIUTAHUSL.

[Iporpamma 1o wuHpopMaTHKE Ha€T MNPEACTABICHUE O LENIAX, OoO0men
CTpaTreruu OOy4yeHHUs, BOCHUTAHMS M PAa3BUTUS OOYYAIOIIMXCS CpEICTBAMU
yuebHoro mpenmera «MHpopmaTtuka» Ha yriiyOn€HHOM YpPOBHE, YCTaHABJIMBACT
o0s13aTenbHOe PEeIMETHOE coJiepKaHue, npeIycMaTpuBaeT ero
CTPYKTYypHUPOBAaHHE TIO pa3esiaM M TeMaM Kypca, ONpeeNseT pacupeaesicHue ero
1o kiaccaM (rogam M3ydyeHus), 1aéT NPUMEPHOE pacHpeieieHHe y4eOHBIX 4acoB
N0 TEMAaTUYECKUM pa3fellaM Kypca U  PEKOMEHAyeMyl (IpUMEpHYIO)
MOCNEAOBATEIPHOCTh WX  HM3yYeHUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Yy4eOHOTO TpoIllecca, BO3PACTHBIX
0COOEHHOCTEHN 00yUYarOIIMUXCA.

[Tporpamma 1o uHGOpMATHKE ONpPEAEIAeT KOIMUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTHKU Yy4eOHOTr0 MaTepHaia sl KaXI0TO rojia U3yuyeHus, B TOM YHUCIIe
JUIS COACPKATEeIbHOTO HAIOJHEHHsS Pa3HOTO BHAAa KOHTPOJS (TPOMEXYTOUHOM
aTTecTalluu oOyuarouxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCyJ1apCTBEHHOM UTOTOBOM aTTectauuu). [IporpaMmma no uHpopmaTike SBiIseTCA
OCHOBOM [JIi COCTaBJICHHS aBTOPCKUX YYE€OHBIX NPOrpaMM U YYEOHHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cperHeM o0IieM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(QOPMATHKM KAaK HAyyHOM JAMCLUMIUIMHBI, H3y4Yarollen
3aKOHOMEPHOCTH IIPOTEKaHUsI U BO3MOKHOCTH aBTOMAaTHU3alMi MHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE = 0O0JIacTWU  TpPHUMEHEHUs WH(MOPMATUKH, TMPEXKIE  BCETrO
nH()OPMAITMOHHBIC TEXHOJIOTHH, YIIPABIICHUE U COITUATBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HHQOpMAaTUKH ¢ UHGOPMAIIMOHHON
JESITEIbHOCTH.

Kypc wHbOpMaTHKU I YPOBHS CPEIHEr0 OOIIero oOpa3oBaHUS SIBISICTCS
3aBEpIIAIOIINM D3TallOM HENPEPHIBHONW IMOATOTOBKH OOydYalomuXcsi B 001acTu
UHGOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiep)KaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOT'O OOIIEro oOpa3oBaHUs U
ONBIT  IOCTOSSHHOTO  NPUMEHEHUs  HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, AT TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAlni0 U 0000IIeHne
3TOTO OTIBITA.



Pe3ynbrarel  yriyOn€HHOTO YpPOBHS M3yd€HUsT y4eOHOro mpeaMmeTra
«Uudopmartuka» OpUEHTHpPOBaHH HAa TOJYyUYECHHWE KOMIIETEHTHOCTEH st
nocJIeIyromell  mpodecCHoHaIbHON  JIEeITEIbHOCTH KaK B paMKax JTaHHOU
peIMeTHONW 00JacTH, TaK U B CMEKHBIX C HeMl 00nacTsax. OHU BKIIIOYAIOT B cEOs:

OBJIQJICHHE KJIOYEBBIMU MOHATHSAMH W 3aKOHOMEPHOCTSIMHM, Ha KOTOPBIX
CTPOUTCA JlaHHAas MpeaMeTHas 00J1acTh, PAacClO3HABAHME COOTBETCTBYIOIIUX WM
MIPU3HAKOB M B3aHMOCBSI3€H, CTOCOOHOCTH JEMOHCTPUPOBATH PA3TUYHBIC TIOIXOIbI
K U3YUYEHUIO SIBICHUI, XapaKTEepHBIX JJI1 U3y4aeMOM peIMETHOM 00JacTH;

YMEHUE pEllaTh THUIOBBIE INPAKTUYECKUE W TEOPETHUYECKUE 3a/]auH,
XapaKTEpHbIE I HUCIHOJIb30BAaHUS METONOB M HMHCTPYMEHTapus JaHHOU
peIMETHON 00J1acTH;

HaJIMYKE TIPEACTABICHUN O JAAaHHOW MPEAMETHOW 00JIaCTH KakK IE€IOCTHOMN
TeOpuu (COBOKYMHOCTH TEOPHil), OCHOBHBIX CBS3SX CO CMEXHBIMU OO0JaCTAMHU
3HaHUM.

B pamkax yriayOGn€HHOro ypoBHSI M3ydeHMs] MH(OPMATUKH 00ECIEUNBACTCS
IeJICHAIIPaBJICHHAs TTOATOTOBKA OOYYAIOMIMXCS K MPOJOIDKEHUIO 00pa3oBaHUS B
opraHu3anmsXx  MpodeCcCHOHATBPHOTO  O0pa3oBaHWA IO  CICIHAIBLHOCTSIM,
HEMOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MHXXEHEpHs, MHPOpMaIMOHHas 0e30MacHOCTb, WH(OPMALIMOHHBIE
CUCTEMBl M TEXHOJIOTMM, MOOWJIBHBIE CHCTEMbl M CETH, OOJbIIME JaHHBIE U
MaIlIMHHOE OOyYeHHEe, TPOMBIIUICHHBI WHTEPHET BEIIeH, WCKYCCTBEHHBIN
UHTEIJICKT, TEXHOJOTUH OeCHpOBOAHON CBSI3M, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHH, CUCTEMBI PACIpPEIECIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYyaJbHOU WU
JOTIOJTHEHHOM peaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro npeamera «HHdopmaTuka» Ha
yrayOon€HHOM  ypOBHE CpemHero oOmiero oOpa3oBaHms — oOecreueHue
JAJIbHENUIIEr0 pa3BUTHUS MH(OPMALMOHHBIX KOMIIETEHUMH OO0Yy4aroulerocsi, €ro
TOTOBHOCTH K JKM3HU B YCJIOBUSAX Pa3BHBAIOLIETOCS MH(OPMALMOHHOIO OOIIECTBA
Y BO3pACTAIONICH KOHKYPEHIMM Ha pbIHKE TpyAa. B cBf3M C 3TUM H3yyeHUE
uHpopmatuku B 1011 xmaccax m0mKHO 00€CTIEUUTh:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOI'O HAa IMOHMMAHHUHU POJIU
uHpopMaTUKU, HWHDOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOI1IECTBE;

c¢(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOT'0 U aJITOPUTMUYECKOTO MBIIIJIEHUS;

c(hOpMUPOBAHHOCTh YMEHMI pa3znuyarb (AKThl W OLEHKH, CpPaBHUBAThH
OLICHOYHBIE BBIBOJBI, BHJIETb HUX CBSA3b C KPUTEPHUSIMH OLICHUBAaHHUA M CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOM LIEHHOCTEN, MPOBEPSITH HA JTOCTOBEPHOCTD U
0000111aTh UHPOPMAILIUIO;



c(hOpMUPOBAHHOCTh  MPEJCTABICHUA O BIUSHUM HWHODOPMAIMOHHBIX
TEXHOJIOTMA Ha W3Hb 4YeJIOBeKa B OOIIECTBE, IMOHUMAHHWE COIMAIBHOTO,
SKOHOMHUYECKOTO, MOJMTHYECKOTO, KYJIbTYPHOI'O, HOPHAMYECKOTO, MPUPOTHOIO,
HPrOHOMHYECKOT0,  MEIUIMUHCKOTO U  (PU3MOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHH;

MPUHSATUE MMPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHME OTBETCTBEHHOCTH JIKOJICH, BOBJICUEHHBIX B CO3/IAHUE W HUCIOJIb30BAHUE
WH(OPMAITMOHHBIX CHCTEM, paclpocTpaHeHrne nH(OpMaIny;

CO3/IaHUE YCJIOBUM JJI Pa3BUTHS HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENILCKOW U TBOPYECKOM NEATEIbHOCTH, MOTHMBAIIMHM OOYYaIOIIUXCS K
CaMOpPa3BUTHIO.

B copepxxanun ydyeOHoro npeamera «MH(popMaTuka» BBIAEISIOTCS YETHIPE
TEeMaTUYECKUX paszena.

Paznen «llu¢gpoBasi rpaMOTHOCTH» IIOCBALIEH BOIIPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIDYTUX DJIEMEHTOB IM(POBOTO  OKPYKEHUS, BKIOYas
KOMITBIOTEPHBIE CETH, UCTIOJIb30BAHUIO CPEJCTB OMEPAIIUOHHON CUCTEMBI, paboTe B
cetu VIHTEpHET W WCIIONB30BAHUIO HWHTEPHET-CEPBHUCOB, HWH(GOPMAITMOHHON
0€30MacCHOCTH.

Paznen «Teoperuueckue oOcCHOBbI HH(pOPMATHKH» BKIIOYaeT B cels
NOHATUUHBIN anmapar HWHPOPMATUKH, BOMPOCH KOJUPOBAHUS HH(OpMaIUH,
u3MepeHuss MHOPMALIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOTO MOJEIUPOBAHUSL.

Paznen «AaroputMbl M NPOrpaMMHPOBAHHE) HANPABICH HAa pPAa3BUTHE
QITOPUTMHUYECKOTO MBILIUICHHUS, pa3pabOTKy aJITOPUTMOB U OIIEHKY UX CIIOKHOCTH,
dbopMUpOBAaHUE HABBIKOB peaM3allMy MPOrpaMM Ha fA3bIKaxX MPOrpaMMHpPOBAHUS
BBICOKOTO YPOBHSI.

Paznen «AHpopManuoHHBIE  TEXHOJOIMM»  TOCBIIIEH  BOIPOCAM
NpUMEHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEATM30BAaHHBIX B MPHUKIATHBIX
MPOrPAaMMHBIX MPOAYKTAX U UHTEPHET-CEPBUCAX, B TOM YHCIIE B 33/1a4axX aHaIU3a
JAHHBIX, WCTOJIL30BAHMIO 0a3 MAaHHBIX W 3JEKTPOHHBIX TAOMUIl IJIS pPEIICHUS
MPUKJIAJHBIX 3a]1a4.

B npuBenénHom nmanee copepkanuu ydebHoro mpenmera «HMudopmatukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s13aTeNBHYIO TIporpaMmMy OOyYEeHHS, HO MOTYT OBITh TIPEIIOKEHBI TSI U3YUCHUS
OTJICTTLHBIM MOTHBUPOBAHHBIM U CITIOCOOHBIM 00yUJarOIIIUMCS.

YriyOnéHHbId  ypOBEHb HU3Y4YEHUSI HMHPOPMATUKH PEKOMEHIYeTCS s
TEXHOJIOTUYECKOTO0  MpOQMiIsi, OPUEHTHPOBAHHOTO HAa  MHXXEHEPHYIO U
UHOOPMAITMOHHYIO Ccepbl ACATENbHOCTU. YTIIYOJIEHHBIH YpPOBEHb HW3Y4YEHUS
nH(QOpPMATHKNA O00ECIIeYnBACT: MOATOTOBKY OOYYaIONIUXCs, OPHCHTHPOBAHHBIX Ha



CHENUAILHOCTH B 00JaCTU HMHQPOPMALMOHHBIX TEXHOJIOTHMH W WHXEHEPHbIC
CIICIMAIBHOCTH, y4acTUE B MPOCKTHOM UM HCCIIEAOBATEIBCKOM JEATEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMU HaNpaBJICHUSIMU OTpacid HWH(POPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, MOATOTOBKY K YYaCTHIO B OJIUMIIUAJAX U Cllaue
EnunHoro rocyiapcTBEHHOTO K3aMeHa o HH(POpMaTHKeE.

[TocmemoBaTeIbHOCTh M3YYCHHUS TEM B TIpeneiaX OJHOTO roja OOydeHUs
MOXXET OBITh HM3MEHEHa IO YCMOTPCHHIO YYHUTENIS NpPH IOATOTOBKE padoueit
POrpaMMbl U MMOYPOUYHOTO IJIAHUPOBAHUSL.

OO11ee YKMCiI0 YacoB, PEKOMEHOBAaHHBIX JIJIsl U3ydeHUst nHGopMaTuku — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 vacos (4 yaca
B HEJICIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Hudgposasi rpaMOTHOCTH

TpeOoBanusi TEXHUKM OE30MACHOCTH M TUTHEHBI Tpu paboTe ¢
KOMIIBIOTEPAMU U APYTUMU KOMIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHLIMIIBI paOOTHI KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTYpa
¢bon HeitMmana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  ITPOLIECCOPOM.
OneparvBHasi, MOCTOSAHHAs M JOJATOBpEMEHHas mnamsATb. OOMEH JaHHBIMH C
nOMOIIBIO KH. KOHTpOJuIepbl BHEMIHUX YCTPOUCTB. [IpsMOi 1oCTyn K NaMATH.

OCHOBHBIE ~ TEHJIECHLUMH  Pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHble BEIUMCIEHUsI. MHOronpoueccopHslie CUCTEMBI. CynepKOMIIBIOTEPBI.
PacnipenenéHnble BBHIYMCIUTENBHBIE CHUCTEMBI W 00paOOTKa OONBIINX JAHHBIX.
MoOusbHble IU(POBBIE YCTPONHCTBA U MX POJIb B KOMMYHHUKalusax. BecTpoeHHbie
KOMIBIOTEPbl. MUKPOKOHTpOIIEphl. POG0TH3MpOBaHHBIE TPOU3BOCTBA.

[TporpaMMHOe o0OecriedeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IPOrpaMMHOro oOecnedeHus: U uX Ha3HaueHue. OCOOEHHOCTH MPOrpaMMHOIO
obOecriedeHnss MOOWIBHBIX yCTpoiicTB. [lapamnmenbHOe mMpOrpaMMHUPOBAHHE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OrnepaliOHHbIE CHCTEMBI. Y TUJIUTHI.
Hpansepbl  ycrpoucTtB. HMHCTammsauus W ACUMHCTAULLUA — [IPOrPAMMHOIO
oOecrnieyeHusl.

@aitnoBbie cucTembl. [IpUHIMOBI pa3MeleHuss U UMEHOBaHUs (ailoB B
nonroBpemMeHHoON namsaTh. [la0mous! 11t onucanust rpymnm ¢aitios.

[TporpamMmmHoe obecrieuenue. JIneH3upoBaHUE MPOrPaMMHOI0 OOECIICUEeHHUs
U U poBbIX pecypcos. [Iponpueraproe u cBoO0AHOE MPOrpaMMHOE 0OeCTIeUEHuE.
Kommepueckoe 1 HEKOMMEpYECKOe HCIIOJIb30BAHUE MPOTPAaMMHOTO OOeCTIeUeHUs
U UG poBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMAs 3aKOHOATEIHLCTBOM
Poccuiickont ®enepanny 3a HENPABOMEPHOE HCIIOIB30BAHUE IPOrPAMMHOIO
oOecrnieueHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHHUS U aIlllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble ipoTokonbl. Cetb MHTEpHET. Anpecanus B cet MHTepHeT. [IpoTokosbl
creka TCP/IP. CucreMa JOMEHHBIX HMEH.

Pasnenenue IP-cetm Ha moxcetn ¢ moMomipro Macok mnoxaceren. CereBoe
aAMUHUCTpUpoBaHue. lloilydeHre NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpPA.
[IpoBepka Hamuuus CBA3M € y3JIoM ceTh. OmnpeleneHue MapuipyTa JBHKEHUS
ITAKETOB.

Bunet  nmestenbHoctn B cetn  HutepHer.  CepBucel  HMHTepHeTa.
["'eonnpopMalimoHHble cUCTEMBI. ['€0I0KallMOHHBIE CEPBUCHI PEAILHOIO BPEMEHU



(Harmpumep, JIoKauusi MOOWIBHBIX TEJIE(POHOB, OIpENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OPOHUPOBAHUE OMIIETOB U TOCTHHHIL.

['ocynapcTBEHHBIE AJIEKTPOHHBIE CEPBHUCHI M yciIyrd. ConuanbHbIE CETH —
OpraHu3anus KOJJIEKTUBHOTO B3aUMOAEHCTBHS M oOMeHa naHHbIMH. CeTeBoi
ATUKET: IpaBWja NOBEAEHUs B KubOeprpocTpaHctse. I[Ipobnema mnomimHHOCTH
noiydyeHHOW nHpopmanuu. OTKPBITEIE 00Pa30BATEIBHBIE PECYPCHI.

TexHOreHHblE U SKOHOMHUYECKHE YIpo3bl, CBSI3aHHBIE C HMCIOJb30BAaHUEM
UH(GOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOTH. OOmume mpoOieMbl 3aiuThl
uHbpopManmuu u  uUHpopmanMoHHOM  Oe3omacHocTH. CpeacTBa  3aLUTHI
uHpOpMaAllMM B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uHPOpMAIMOHHBIX  cucTeMax. IIpaBoBoe obecrneuenne WHOOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue HECAaHKIIMOHUPOBAHHOTO  JOCTyna K  JIMYHOH
KOH(QUACHIMAIBbHOW MHPOpMAIUH, XpaHsIIecs Ha MEPCOHATbHOM KOMIIbIOTEPE,
MOOWJIBHBIX yCTpoicTBax. BpenmoHocHOEe mporpaMMHOe 00ecredeHHe U CIOCOObI
O0opp0ObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHuzaiysi JUYHOTO apXuBa
uHpopmanuu. PezepsHoe konupoBanue. [laponpHas 3anmTa apxusa.

MudppoBanue naHHbIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIH(QPHL
[udper npoctoii 3amensl. [ludp Lezaps. I[ludp Buxenepa. Anroputm
mdpoBanusi RSA.

Teopernueckue 0CHOBBI HH(POPMATHKHI

Nudopmanus, nanasie U 3HaHug. MHQOpMaIMOHHBIE MPOIECCH B MPUPOJE,
TE€XHHUKE U OOLIECTBE.

HenpepbiBHBIE M AMCKPETHbIE BEIMYMHBI W curHanbl. HeoOxomumocTtsb
JUCKpETU3ali WH(OpManuy, MpeAHa3HAYEHHOW Mg XpaHEHHUs, Mepelayud U
00paboTKH B IIUPPOBBIX CUCTEMAX.

JIBonuHOEe KOAMpOBaHHME. PaBHOMEpHbIE W  HEPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIICHUN, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. [loctpoeHne OMHO3HAYHO NEKOAMPYEMBIX KOJOB € ITOMOIIBIO
nepeBa. Enuaniibel n3mepennst konudectBa nHpopmammu. AnpaBUTHBINA MOAXO K
OILICHKE KOJIMYECTBa HH(POPMALIHH.

Cucrembl cumcieHus. Pa3BépHyTas 3amuch LENbIX U JAPOOHBIX 4YHCEN B
NO3ULIMOHHON cucrteMe cuMcieHnsd. CBoWCTBa IMO3MIMOHHOM 3alUCH  YHCHA!
KOJIMYECTBO MHU(P B 3allMCH, TPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCJICHHSI. AJITOPUTM TNEpEBOJA LENO0ro Ynuciaa u3 P-U4HON CUCTEMBI CUMCIICHHS B
JECATUUHYI0. AJTOpUTM IEpeBoja KOHEUHOM P-muHON 1npobu B NECATUUHYIO.
ANTOpuUTM nNEpeBoJa LEJIOr0 YUCIA U3 JECATUYHOM CHCTEMBI CuUucieHus B P-
nuyHyto. IlepeBox KoHewyHOW jgecsaTUUYHOW JpoObu B P-uunyro. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAALATEPUYHAS CHCTEMbl CUHUCIIECHUS, CBS3b MEXKIY HUMHU.



ApudmMernueckue orepanuyd B TMO3UIIMOHHBIX CHUCTEMaxX CUMCIeHUs. TpouyHas
YPaBHOBEIICHHAS CUCTEMA CUUCIICHUS. J[BONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpHOOalTHBIE KOIUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenre uHPpOpMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOIIIECHUI.

KomupoBanme  m3o0pakenuit. Ouenka  HHPOPMAIMOHHOTO  00BEMA
rpadUuecKuX TaHHBIX MPHU 3aJaHHBIX Pa3pEIICHUH U TJIyOMHE KOJIUPOBAHUS 1[BETA.
[[BeToBBIe MOnenu. BekTopHoe komupoBanue. Dopmartbl rpadudeckux (ailios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

KonupoBanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00BhEMA 3BYKOBBIX JaHHBIX
P 3aJaHHBIX YACTOTE NUCKPETU3AMHU U PA3PSATHOCTH KOJUPOBAHUS.

Anrebpa noruku. IloHsTHE BBICKa3bIBaHWS. BbICKaspiBaTenbHBIE (HOPMBI
(mpemukatsl). KBaHTOPHI Cy1IeCTBOBaHUS M BCEOOIIIHOCTH.

Jlornyeckue omnepanuu. TaOnHUIBl MUCTUHHOCTH. JIOrHMUecKHe BBIPAKEHUS.
Jlormueckue TtoxnaecTsa. Jloka3aTenbCTBO JIOTUUECKUX TOXKAECTB C IMOMOIIBIO
TaOIUI] ICTUHHOCTH. JIorHueckue onepaluu 1 onepannyd HaJ MHO)KECTBAMH.

3aKkoHbI anreOpbl JOTUKH. ODKBUBAJICHTHBIC MPEOOpPa3OBaHUSA JOTHYECKUX
BbIpaxkeHui. Jlornueckue ypaBHEHHS M CUCTEMBI YPABHEHHUIA.

Jlornyeckue QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHUX
GyHKUIMIA OT KOJIMYECTBA apryMeHTOB. [1oJHbIe CUCTEMBI TOTUYECKUX (DYHKITHIA.

Kanonnueckue  Qopmbl  jormueckux  BblpakeHHil.  CoBEpILIEHHbIE
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMAaJIbHBIE (POPMBI, aJIrOPUTMBI KX
MOCTPOEHUS IO TAOIUIE UCTUHHOCTH.

Jlornueckue »JeMEHTHI B cocTaBe KomibtoTtepa. Tpurrep. Cymmarop.
MHoropaszpsaabeii cymmartop. IlocTpoeHne cxeMm Ha JOTMYECKHX AJIEMEHTAX II0
3aIaHHOMY JIOTHYECKOMY BBIP@KEHHIO. 3aIMCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YHCEN B MaMATH KOMIbioTepa. OrpaHUYE€HHOCTb
Jara3oHa 4YMCEl NpPU OrPaHWYEHHWH KOJIMYecTBa paspsAnoB. llepenonHenune
pa3psiiHOM ceTkH. be33HakOoBbIE U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIM
JIOTIOJTHUTENIBHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie norumyeckue omnepanuu. Jlornueckuit, apudmerndeckuit u
nukinnyeckuit  capuru. [lludpoBanume ¢ momMompl0 MOOUTOBOM — omepanuu
«uckmoyvaroniee MJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YMCEN B IAMSATH KOMIIBIOTEPA. 3HAdYaIIAs
4acTh W MOPSAJOK yucia. JlmanazoH 3HaA4eHHM BELIECTBEHHBIX 4uceln. [IpoGiembl
XpAaHEHUsI BEIIECTBEHHBIX YHUCEJ, CBSI3aHHBIE C OrPAHMYECHUEM KOJIUYECTBA
pa3psoB. BeimonHeHune omnepanuii C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIMMOOK TP BBIYHCTICHUSX.



AJITOPUTMBI U IPOrPAMMHPOBaHUE

OmnpeneneHre BO3MOXHBIX PE3yNbTaTOB padOTHI MPOCTEHIIMX aNTOPUTMOB
YIOPABJICHUSI HCIIOTHUTEISIMU W BBIYMCIUTEIBHBIX anroputMmoB. OrnpeaeneHue
UCXOAHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMbIi pe3yibTar.

Otamnbl penieHus 3aAad Ha KOMIIboTepe. HCTpyMEHTalbHBIE CpEACTBa:
TPAHCIATOP, OTJIAAYUK, HOpo@uiupoBIIMK. KoMmMnwiasuus W HUHTEprpeTanus
nporpamMm. BupTyanbHble MallllHBbIL.

WurerpupoBanHas cpena pa3paboTku. Meroasl OTJIAJKH IPOrpamM.
Hcnonp3oBaHue TpaccupoBOYHBIX Tabimul. Otnanounsiii BbiBox. [lomiaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMoTp 3HaueHn NEPEMEHHBIX.

A3pik  mporpammupoBanusi (Python, Java, C++, C#). Tumbl gaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHE. BeTBiueHus.
Cmoxnple ycnoBusa. llukiel ¢ ycnoBueM. [lukibl 1O IEpPEMEHHOMN.
B3anMo3aMeHsIEMOCTh  PAa3NMYHBIX  BUAOB  LUKIOB. HBapuaHT ULHKIIA.
CocTraBneHue IUKIA C HUCIOJIB30BAHUMEM 3apaHee OIPENEIEHHOTO WHBApUAHTA
LUKJIA.

JIOKyMEHTHUpOBaHHE porpamm. Hcnonb3zoBanue KOMMEHTApHEB.
[ToaroroBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH JJIS ITOJIB30BATEISL.

Aaroput™el 00pabOTKHU HaATypaJIbHbIX YMCEJ, 3alUCAHHBIX B MO3WLUOHHBIX
CUCTEMaX CUMCICHUSA: pa30MeHue 3aluch 4Kcia Ha OTHENbHble LUQPBH,
HaxXOXJIEHHE CYMMBI M TpOW3BeneHUs Iudp, HAXOXKACHHE MaKCUMaJIbHOU
(MEHUMATHHON) TTU(PHI.

HaxoxieHrne Bcex MpOCTBIX 4Mcel B 3aJaHHOM aMamnasoHe. lIpencrasienune
yucia B BUJIe HA0Opa MPOCTBIX COMHOKUTENEH. ANTOpUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

O0paboTka TaHHBIX, XpaHAIIUXCS B Qaitnax. TeKkCTOBbIC U JBOMYHBIC (DAITBI.
daitnoBbie TiepeMeHHBIE ((aiioBble ykazaTenu). Urenwe u3 Qaitna. 3anuch B
daii.

Pa3zbuenue 3amaun Ha moazagauun. [loamporpamMmel (porieaypsl U QyHKIINN).
Pexypcusi. PexypcuBubie 00bekTHl ((ppakrtainsl). PexypcuBHBIE mpouenypsl u
¢ynkuuu. Mcrionb3oBaHue cTeKa sl OpraHU3aliyd PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOW OMOJMOTEKH sI3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenue  OUONMMOTEK  MOANPOTPaMM  CTOPOHHUX  MPOU3BOJIUTENIEH.
Moy IbHBINM NPUHIUIT TOCTPOECHUS TPOTPAMM.

Yucnennsle MeToApl. TouHoe © NpUOMIKEHHOE pEIICHUs 3aJayu.
YucneHHble METO/bI PELICHUS] YpaBHEHU: MeTo1 iepebopa, METO/ MOJIOBUHHOTO
nenenus. [lpuOnmx€HHOE BBIYMCIICHUE JJIUMH KPUBBIX. Bbluncienue miomaaen
Guryp ¢ NOMOUIbIO YMCICHHBIX METOAOB (METOJ HPSAMOYTOJbHUKOB, METO[



Tpanernuii). Ilonck Makcumyma (MUHUMYMa) GYHKIAA OJHOM MEpEeMEHHOU
METO/IOM MOJIOBUHHOTO JEJICHHUS.

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHBIE  (QYHKIUU  A3bIKa
POrpaMMUPOBAHUS JJiI 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKU
CHMBOJIBHBIX CTPOK: MOJICYET KOJIMYECTBA TOSBJICHHN CHMBOJAa B CTPOKE,
pa3OueHrne CTPOKM Ha CJIOBa NO NPOOENbHBIM CHUMBOJIAM, IOHUCK MOACTPOKH
BHYTPU JAHHOW CTPOKHM, 3aM€Ha HAWJCHHOW MOJCTPOKM Ha JPYTYHO CTPOKY.
['eHepamusi Bcex CJIOB B HEKOTOPOM ayi(paBUTE, YAOBICTBOPSIOMINX 3aJaHHBIM
orpanundeHusM. [IpeoOpa3zoBanue ynciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl W TIOCIEOBATEIBHOCTA 4YHCEN. Bbluncienne 0000mEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MACCHBA MJIM YUCIOBOM MOCIEA0BATEIbHOCTH (CYMMBI,
MPOU3BEACHUS, CPEAHEr0 apu(PMEeTHYEeCKOro, MUHUMAJIBHOTO M MaKCHUMAaJIbHOIO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIMX 33aJJaHHOMY YCIOBHIO).
JIvHEeNHBIN MOUCK 3aJaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka 0JJHOMEpHOT0 MaccuBa. [IpocTbie MEeTOABI COPTUPOBKU (METO
Mmy3bIpbKa, METOJ BbIOOpa, COpTUpPOBKA BcTaBKamu). COPTUPOBKA CIHSTHUEM.
beictpas coptupoBka MaccuBa (amroputMm QuickSort). J[BOMYHBIM TOHCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHbIE MaccuBbl (MaTpHIlbl). AJTOPUTMBI OOpPabOTKH JIBYMEPHBIX
MAacCCHBOB: 3allOJJHEHHE ABYMEPHOTO YHCIOBOIO MAaCcCHBA MO 3aJIaHHBIM ITPaBUJIAM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BHIUYMCIECHUE MaKCUMyMa (MUHUMYyMa) U
CyMMBI JJIEMEHTOB JIBYMEPHOTO MAacCHBa, IEPECTAaHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOT'O MAaCcCHUBA.

HNudopmanuoHHbIe TEXHOJIOTUU

TekcToBwIil mporieccop. PenaktupoBanue u (opmatupoBanue. I[IpoBepka
opdorpadun m rpammatuku. CpeAcTBa IMOWUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcrnons3oBanue  crwiieil.  CTpyKTYypUpPOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHoOcku, orjaBieHue. KomiekTuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpYMEHTBI PEIEH3UPOBAHUS B TEKCTOBBIX IMporieccopax. OOIavyHbIe CEPBUCHL.
JllenoBast mepenmcka. Pedepar. IlpaBunma 1nuTHpOBaHUS HCTOYHHKOB U
opopmiienus Oubnmorpaduvecknx ccbuiok. OdopmiieHne CHUcKa JUTEPaTypHI.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TekcTa. TeXHHYecKHue CpeicTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MATEMaTUYECKHX
TEKCTOB.

AnHann3 faHHbIX. OCHOBHBIC 3aJjayd aHajiu3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccudukainus, Kiactepuszanus, aHaiu3 OoTkIoHeHuH. [locrmenoBaTenbHOCTD
pelieHus 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIETH, MpeoOpa3oBaHKUe JaHHBIX,
BU3yaJIM3allvsl JIaHHBIX, UHTEpIpeTalus pe3yabratoB. [Iporpammubie cpeacta u



UHTEPHET-CEPBUCHI JIJIs1 00pabOTKHU U MPEACTaBICHUS JaHHBIX. boyblIne aHHBIE.
MamunHoe o0yuenue. MHTeIeKTyanbHbIi aHaJIU3 TaHHbIX.

AHanu3 [aHHBIX C MOMOILIBIO JIEKTPOHHBIX TAOIUL. BbIYMClIEHHE CyMMBI,
CpeIHero apupmMeTHIeCcKOro, HanOOJbIIEr0 (HAMMEHBIIET0) 3HAYEHUS JUana3oHa.
Borunicnenue koagduureHTa Koppensuuu JBYX psAaoB JaHHbIX. [locTpoenue
CTONOYATHIX, JHMHEWUYATBIX M KPYroBbIX guarpamm. Iloctpoenne rTpadukoB
¢ynkuuid. [TogOop nuHUM TpeHaa, pelieHne 3a1a4 TPOrHO3UPOBAHUSL.

YucneHHoe pelleHHe YpaBHEHUH ¢ TIOMOLIpI0 Moadopa MapaMmerpa.
OnTumu3anys Kak MOWCK HAWIYYIIEro peleHus B 3aJaHHbIX yclaoBusx. LleneBas
¢yHkus, orpaHudyeHus. JlokaibHble M TJI00aNbHBIE MUHUMYMBI II€JIEBOM
dbynkun. Pemenne 3a1a4 ONTUMU3ANNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KIIACC

Teoperuyeckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue mMOAXOAbI K OLIEHKE KojudecTBa HHMopmanuu. 3akoH
agnutuBHOCcTH MH(Mopmarnuu. @opmyna Xapriau. MHbopManus ¥ BEpOSTHOCTb.
®opmyna lllenHoHa.

Anroputmbl cxaTusi nmaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHSl JAHHBIX C MOTEPSMH. Y MEHBIICHUE
IyOUHBI KoJiupoBaHus 11BeTa. OcHOBHBIE uaeu anroputmoB cxarus JPEG, MP3.

CkopocTh Tepeayd  JaHHBIX. 3aBUCHUMOCTb BPEMEHH IME€pefayud  oT
nH()OPMAITMOHHOTO O00BEMA JAaHHBIX M XapaKTCPUCTUK KaHaja CBS3W. [IpudwmHbI
BO3HUKHOBEHHUs OIIMOOK TIpU Tepenade JaHHbIX. Kogbl, MO3BOJISIIOLINE
OoOHapyKMBaTh W HCIPABIATH OMIMOKH, BO3HUKAIOUIWE TPHU Tepeaayde JaHHBIX.
Paccrosinue Xsammunra. Koguposanue ¢ nosropenrem 0utoB. Kojsl XsMMuHra.

Cucrempl. KoMImoHeHTBHI cuCTeMBI M HX B3auMojaelcTBue. CHCTEMHBIN
s dexT. Ynpapnenre kak HHGOPMAITMOHHBIN TIporiecc. OOpaTHas CBA3b.

Mopnemu u moxaenupoBanue. Llenp MomenupoBanua. COOTBETCTBUE MOAEIHU
MOJICIUPYEMOMY OOBEKTY WJIU TMpOIECcCy, Ienau MojaenupoBanus. Gopmanuzanus
MPUKJIAIHBIX 33]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIOOHOM IS
BOCIIPHUATHS YEIOBEKOM. | paduueckoe mpeACcTaBIeHUE JAHHBIX (CXEMBbI, TAOJHIIHI,
rpadukn).

['padpr. OcHoBHBIe MOHATUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpULl CMEXHOCTH, BECOBBIX MATpPUL, CIHUCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IMOCTpOCHUE
ONTHUMAIBHOTO TYTH MEXAy BepmmHaMu rpada, OompeneiieHHe KOJUJIeCcTBa
Pa3IUYHBIX TyTEeH MEX/Ty BEpIIMHAMHA OPUEHTUPOBAHHOTO AlIUKINYECKOTro rpada).



Hepesbst. bunapuoe nepeBo. [lepeBpsi moucka. CriocoOsl 00xoma Jepesa.
[IpencraBienne apuMeTHUECKUX BHIpAKEHUH B BHUE AepeBa. J[MCKpeTHbIE UTPBI
JIBYX UTPOKOB ¢ mojHOW mHpopManuen. [locTpoeHne nepeBa nmepedbopa BapHaHTOB,
ONMCAaHUE CTPATETHU UTPbl B TAOIMYHOU (popme. BBIMTpHINIHBIE U TPOUTPHILLIHBIE
NO3ULIMN. BEIMIPBIIIHBIE CTPATETHN.

CpencrBa MCKYCCTBEHHOTO MHTEIUIEKTa. CepBHUCHI MAIIMHHOTO IEPEBOJA H
pacrno3HaBaHus ycTHOW peun. KorHuTuBHBIE cepBUCHI. MeHTu(UKaNUI U TOUCK
N300pKCHAH, pacro3HaBaHUe T, CamooOyuaromuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Vcronb3oBaHHE METONIOB
HCKYCCTBEHHOI'O MHTEJUIEKTa B OOy4aronmx cucreMax. Mcnonap30BaHuE METO/0B
UCKYCCTBEHHOT'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemei. [lepcnekTuBs
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTyaIbHBIX cUcTeM. HellpoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHuUeE

@opmanuzanus  HOHATHSA — anropurma. Mammea — TeropuHra  Kak
YHUBEpCallbHasi MOJIeJIb BhruuciaeHuil. Tesuc Yépua—Twropunra.

OreHKa CIOXHOCTH BbIYMCICHHUH. Bpems paboTel m 00BEM HCHOIB3yeMOH
namMsATH, UX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOW  CJIIOKHOCTH ~ aJTOPUTMOB. AJTOPUTMBI  [TOJMHOMHAIBHON
cnoxHoctu. IlepebopHble anroputmel. [lpumepbl pa3auyHBIX  aNTOPUTMOB
peLIeHus OJTHOM 3a]a4M, KOTOPBIE UMEIOT PA3JIMYHYIO CIIOXKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM [JHANA30HE C IOMOIIBIO aJrOpUTMa
«pemiero DparoceHar.

MHoropa3psiiHbIe LENbIe YNCIa, 3aJa4l JUIMHHON apu(METUKH.

CnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpakeHMs).  XDII-TAOJIUIIBI.
[TocTpoenue andaBUTHO-9aCTOTHOTO CJIOBAPS 7S 33JAHHOTO TEKCTA.

Creku. AHamM3 NPaBUIBHOCTH CKOOOYHOIO BBIpaKEeHHs. BwluucieHue
apu(pMEeTHYECKOro BbIPAKEHUS, 3aIIMCAHHOTO B TOCT(PUKCHON (hopMme.

Ouepenu. Mcnonp30BaHue ouepenu i1l BpEMEHHOTO XpaHEHUs JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIBHOIO OCTOBHOIO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOPHEHTHpPOBaHHOTO Tpacda. KomnyecTBO pa3inmuHbIX
nyTel MeXIy BepLIMHAMU OPHEHTHPOBAHHOI'O AlMKJINYECKOro rpada. AJroputM
JIeUKCTpHL.

JepeBps. Peannszanus nepesa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. [IBonuHbIE
(ounapusie) aepeBbs. I[locTpoeHue naepeBa g 3aJaHHOTO apUPMETHUUYECKOTO
BbIpaXeHUs. PekypcuBHBIe anropuTMbl o0xona naepeBa. Mcmonp3oBaHue creka u
ouepenu A 00xoja iepeBna.

JluHamMuyeckoe IporpaMMHpOBaHME Kak METOJX pelIeHHs 3a1ad ¢
COXpPAHEHUEM IIPOMEKYTOUYHBIX PE3yJbTAaTOB. 3aJadyM, PEIIAEMbIE C ITOMOIIBIO



JTUHAMUAYECKOTO TMPOTrPaMMUPOBAHUS: BBIYHMCICHHUE PEKYPCUBHBIX (YHKIIHA,
MOJCYET KOJIMYECTBA BAPUAHTOB, 3aa4M ONTUMHU3ALINAH.

[TorsiTne 00 OOBEKTHO-OPHUEHTUPOBAHHOM TpOrpaMMupoBaHud. OOBEKTHI U
kiaccel. CBOMCTBA U METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO IMOAXO/A.
Wukancynsiuys, Hacjae0BaHuE, TOTUMOP(OHU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamm. lIpoektnpoBanue wuHTEpdeiica
nmonp3oBaresis. MICmosib30BaHWE  TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB  JIJIA
MOCTpOEHUs uHTEpdeiica.

O630p  s3pIKOB  mporpammupoBanus.  [lomstue o  mapamurmax
MPOrpaMMHUPOBAHHS.

HNupopMmanuoHHbIC TEXHOJIOTHH

DTanbl  KOMIBIOTEPHO-MATEMATUUYECKOTO  MOJCIMPOBAHMS:  TOCTAaHOBKA
3ajaud, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJENIH, KOMIIbIOTEPHBIN
DKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOJACIUPOBAHMUS.

Juckpernsanuss MpU MAaTeMaTHUYECKOM MOJECIUPOBAHUU HEMPEPBHIBHBIX
npoiieccoB. MojenupoBaHue IBUKEHUS. MoJieTMpoBaHre OMOJIOTHYECKUX CUCTEM.
MareMaruyeckue MOJEIA B JKOHOMHUKE. BBIYMCIUTENBHBIE IKCIEPUMEHTHI C
MOJIEIIIMMU.

OOpaboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJl HaMMEHBIINX KBaJpaToB.
OrneHka 4YHCIOBBIX TIAPAMETPOB MOJCIHPYEMBIX OOBEKTOB ¥ TIPOIECCOB.
BoccraHoBieHue 3aBUCHMOCTEN MO Pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHbie  Monmenu.  Meroast Monrte-Kapno.  MMmuTtanumoHHOE
MoenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMS.

Tabmuunbie (pensnoHHBIC) Oa3bl MaHHBIX. Tabmuia — mMpeacTaBiICHUE
CBEJIEHUH 00 OJHOTHIIHBIX 00BekTax. Ilome, 3amuch. Kmorou tabmuipel. Pabora ¢
rotoBoil 0a3oif naHHBIX. 3amnojgHeHue Oa3bl naHHbIX. [louck, copTUpoBKa U
buabTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpOCHI C MapaMeTpamu.
Brrancnsembie mosist B 3apocax.

MHuoroTabimunbie  0a3pl JaHHBIX. [HWIBI CBSA3CH MEXIy TaOIUIlaMHU.
BremrHnii kmrod. [lemocTHOCTh 6a3b1 JTaHHBIX. 3aMPOCHl K MHOTOTAOJIMYHBIM 0a3aM
JTAHHBIX.

WNuteprer-nipuiioxkenus. [loHaTue o cepBepHON U KIMEHTCKOW YacTsX CauTa.
TexXHONMOTusl «KJIUEHT — CEPBEpP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackannubix Tabmun ctwiet (CSS). Cuenapuu Ha s3wsike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3menienue Be6-caiitoB. Yciayra xoctuHra. 3arpyska (haiioB Ha CauT.

BBon m300pakeHUil C UCMONB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOMCTB
(madpoBeIX (poToanmmapaTroB ¥ MHUKPOCKOTIOB, BHJICOKaMEp, CKAaHEPOB W JAPYTHX



ycTpoiicTB). I'padmueckuii pegakrop. Paspemenne. Kagpuposanue. McnpaBienue
nepcreKkTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEM, KOpPpEKUIHsI  ILIBETA.
OOecuBeunBaHue IBETHBIX U300paxeHuil. Perymb. Pabota ¢ obGmactsamu.
OUIBTPBL.

MHuorocnoitable u3o0paxeHusi. TekcToBble ciou. Macka cinosa. Kanambl
CoxpaneHnue BbificieHHONW oOnactu. [lomroroBka winmocTparuii Ay BeO-CalTOB.
AHHUMHPOBaHHBIE U300paKEHUS.

Bekropnas rpaduka. IlpumutuBbl. HW3meHeHue mopsaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBbIX H300pasKEHUI.

[IpyHUMIBI TIOCTPOCHUSI W PEOAKTUPOBAHUSA TPEXMEPHBIX  MOJECIICH.
Cerounsie moaenu. Marepuanel. MoaenMpoBaHUE HNCTOYHUKOB OCBEIICHUS.
Kamepnl. AnautuBHbie TexHosioruu (3D-nipuntepsnl). [loHATHE O BUPTYyalbHOMU
PEAIIBHOCTH U JIONIOJIHEHHON PEAIbHOCTH.



INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPa)karOT TOTOBHOCTh W  CIIOCOOHOCTH
00yJarommxcsi PyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH IO3UIHEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAIlMi, TO3UTUBHBIX BHYTPCHHHUX
yOeXKIEeHN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO
00111ecTBa, pacIIUPEHUE KU3HEHHOT'O ONbITa U ONBITA JEATEIBHOCTH B IPOIECCe
peanu3aluyd  Cpe/cTBaMH  y4eOHOTO IMpeaMeTa OCHOBHBIX  HaIlpaBJICHUM
BOCITHTATCIIBHOM IESITCIHbHOCTH.

B pesynprate w3ydeHmss WHPOPMATHKH HA YPOBHE CpPEIHEr0 OOIIETo
oOpazoBaHus y oOyuarorierocss OyayT chopMUPOBaHBI CIEAYIOIINE JIMYHOCTHBIC
pe3yJIbTaTHI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA W MPaBONOpsKa,  COOJIOJICHHME  OCHOBOTMOJIAralmoliuX  HOPM
HH(POPMAIIMOHHOTO ITpaBa U MHPOPMAITMOHHOM 0€30MTaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOSTH HJCOJIOTHH OSKCTPEMHU3MA, HaIMOHAIU3Ma,
KceHO(OOMH, JTUCKPUMHHALIUM TI0 COITMAJbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAITMOHAIBHBIM ITPU3HAKAM B BUPTYaJILHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K UCTOPHYECKOMY HaCJEAUI0, TOCTKEeHUsIM Poccun
B HayKe, HCKYCCTBE, TEXHOJIOTHX, IOHUMaHNEe 3HAaYCHUSI HHPOPMATUKH KaK HAyKH
B )KM3HU COBPEMEHHOTO OOIIECTRA;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEGHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPHEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIC B
cetu UHTEpHET;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOEC OTHOIICHWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCIPHHUMATh pa3IMYHbIe BHJIBI HCKYCCTBAa, B TOM YHCIIEC
OCHOBAHHOTO HA HUCIIOIh30BAaHUH WH(POPMAITMOHHBIX TEXHOJIOTHI;

5) pu3n4ecKoro BOCHUTAHUSA:

cOpMHUpPOBAHHOCTh  37I0POBOrO0 M Oe3omacHoro  obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO, B TOM UYHCIIE 3a CUéT



coOmro/ieHus TpeboBaHUM OE30MacHOM IKCIUTyaTallMi CPEICTB UHPOPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHUBHOM JIEATEIbHOCTH TEXHOJIOTHYECKON M COLMAIbHON
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BEITIOJTHATH TaKyIO JCSITCIIBHOCTB;

uHTEpeC K cdepaMm TPoPEeCCHOHATLHON ACATEIBHOCTH, CBS3aHHBIM C
WHOOPMATUKOH, MPOTPpaMMUPOBAHUEM U HWH(POPMAIMOHHBIMU TEXHOJOTHSIMHU,
OCHOBAaHHBIMM Ha JOCTIDKCHHSIX HAayKHM MH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpA3OBAaHHWIO Ha
MPOTSKECHUU BCEW KU3HU,

7) IKOJIOTHYECKOT0 BOCITUTAHMS

OCO3HaHHUE TI00aTBbHOTO XapaKTepa IKOJOTHYECKUX MpoOJieM U MyTel ux
pemeHus, B TOM 4YHCIAE C YyYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKH, JIOCTHKCHHUSM HAyYHO-TEXHHYECKOTO IIporpecca u
0OIIIeCTBEHHON MPAKTHUKH, 32 CUET MOHUMAHMS POJTU WH(DOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W HWH(GOPMAIIMOHHBIX TEXHOJOTHA B YCIOBUIX
dpoBoii Tpanchopmaluu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIECTRA;

OCO3HaHWE IIEHHOCTH HAYYHOM [eATeTbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATENHPHOCTh HHINBHIYAIBHO U B TPYIITIC.

B mporecce qoCcTWKEeHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI
no HHPOpMATUKE Yy OOYYAIOIIMUXCS COBEPIICHCTBYETCA SMOIMOHAIbHBIN
WHTEJUIEKT, Mpenoaratonui copMUpOBaHHOCTS:

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBATBCA K
AMOIMOHAIIEHBIM U3MEHECHHSIM | TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHE MOTHUBAIMY, BKIIOYAIOIICH CTpPEMJICHUE K JIOCTHXKCHUIO LIETU U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JI€MCTBOBAaTh, MCXOJS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIONIECH CIIOCOOHOCTh MMOHUMATh AMOIMOHATLHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIICCTBICHMHM KOMMYHHUKAIIMH, CIOCOOHOCTH K
COUYBCTBHIO U COTEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC U pa3periarh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe wu3yueHuss HHPOPMATHKU Ha YPOBHE CPEIHETO OOIIETro
oOpazoBaHust y oOyuwatomierocss OyayT chopMHpOBaHBI MeTalpeIMETHbIE
pe3yNbTaThl, OTPAKEHHBIE B YHHBEPCAIbHBIX yUEOHBIX ACHCTBHUSIX, & UMEHHO —
NO3HABATEJIbHBIE  YHHUBEPCAJIbHBIE Yy4e€OHbIE JIEUCTBUS, KOMMYHHUKATHBHbBIE
yHHUBEpCaJbHbIe y4eOHBIC NEUCTBUSA, PETYIATUBHBIC YHHBEpPCaJIbHBIE YUEOHBIC
NENCTBHUSA, COBMECTHAS NEATEIbHOCTD.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 0a30Bble JJOru4YecKue JaeicTBUSI:

CaMOCTOSITENIbHO  (hOpMynIHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMmaTtpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBI MpPHU3HAK WU OCHOBAaHUA NJsl CpaBHEHUS,
kiaccudukanuu u 00001IeH S,

ONpeAeATh LU JEATEIbHOCTH, 3a/laBaTh NapaMeTpbl M KPUTEPUHU UX
JOCTUKECHHS,

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX;

paspabarbhiBaTh IUIaH PEHICHHUS MPOOJIEMBI C YYETOM aHaIN3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEpUaJIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JE€SITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHSIX  PEaTbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEI0OBATEICKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHU  paspemieHusi mpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 33124, MPUMEHEHUIO
Pa3IMYHBIX METOJOB ITO3HAHUS;

OCYIIECTBIISITh PA3JIUYHBbIE BUJIBl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOIO
3HAHUS, €T0 WHTEPIpETalNH, MPeoOpa3OBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyalldsX, B TOM YHCIE MPH CO3JAaHUU YYEOHBIX WU COIUAIBHBIX
IPOEKTOB;

(GopMupOBaTh HAyYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHONU TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;



BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJU3UPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOAUTh apTyMEHTHI MJIsS JTOKa3aTeIhCTBA
CBOUMX YTBEPXKICHHM, 3a/1aBaTh TaPaMETPhl M KPUTCPUU PEIICHMUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJ€ pEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT,

OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK IEPEHOCAa CPEICTB M CIOCOOOB
JeNcTBUA B MPOGECCHOHANBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M MPAKTUYECKYIO 00JIacTu
KU3HEICATCIILHOCTH;

YMETh MHTETPHUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, MpeJjiaraTb OPUTHHAIBHBIC TOIXObI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

3) padora c unpopmanueii:

BJIAJICTh HaBBIKAMU MOJTyYCHUS WH()OpPMAITUK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIGHO ~ OCYIICCTBJIATh  TIOWCK,  aHAIW3, CHCTEMATH3aIldi0 U
UHTEPHPETALNIO HHPOPMAIIMK PA3TIMYHBIX BUIOB U (OPM MPEACTABICHHUS;

co37aBaTh TEKCThl B pa3IWyHBIX (opmaTax ¢ y4ETOM Ha3HAYCHUS
uHQoOpMaIMU U IEJIEBOM  ayJUTOpUM, BBIOUpas ONTUMAIBHYIO  (GopMy
MIPE/ICTABIICHAS U BU3yaJIU3alliH;

OIICHUBATh JTOCTOBEPHOCTh, JICTUTUMHOCTh WH(MOpMAIUU, €€ COOTBETCTBHUE
MPABOBBIM U MOPAIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CpPeJCTBA  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3AIIMOHHBIX
3aad ¢ COONIOJICHWEM TpeOOBaHWN JPrOHOMHKH, TEXHHUKH O€30MMacHOCTH,
TUTUEHBI, pecypcocOepekeHusl, TMpPaBOBBIX U  ITUYECKUX HOPM, HOpPM
uH(OPMAIIMOHHON O€30MTaCHOCTH;

BIAJCTh  HABBIKAMHM  pAClO3HaBaHWS W 3aUATHl  WH(OpMaIuy,
nH()OPMAITMOHHON 0€30TTaCHOCTH JIMYHOCTH.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YYeOHbIe 1eiCTBUSA

1) oO1enme:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX chepax >KU3HU;

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PAacHO3HABAaTh MPEANOCHUIKA KOH(MDIUKTHBIX CHUTYallMd W
CMATYATh KOH(JIMKTHI,

BIAJCTh  Pa3NMYHBIMM  CcrocoO0aMu  OOIIEHUS W B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIMKTHBIE CUTYalIUH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY 3pPE€HHUSI C HMCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJIbHOCTD:

MIOHUMAaTh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHIUBHUIYyaIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBUN C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXIOT0 YICHA KOJIJIEKTUBA;

MPUHUMATh LEJIM  COBMECTHOM  JEATEIBHOCTH, OPraHW30BbIBAaTH U
KOOPJMHUPOBATh JICHCTBUSI MO WX JOCTHXKEHHUIO: COCTABJATH IUIAH JCUCTBUIA,
pacmpenensaTb pojid ¢ Y4éTOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOI pabOTBHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJa M KaXJOTO y4YaCTHMKAa KOMAaHIbl B
o0muii pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIECHMBATHL MACHU C TIO3UIMU HOBHU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B Pa3JIMYHBIX
CUTYaINUsIX, MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHAIIHATHBHBIM.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBl/lﬂ

1) camoopranusamnus:

CaMOCTOSATENIBHO OCYILIECTBIIATh ITO3HABATENIBHYIO ACSITEIBHOCTD, BBISIBISATH
poOJIeMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITEJIbHO  COCTaBJIATh IUIAH pEIIEHUs MpoOJieMbl C  Y4YETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANIOUTEHU];

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsITh paMKH y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEAOYTCHHI;

JieNiaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peuIcHHuE;

OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOW SPYIUIIUU B
pa3HbIX OO0JACTSIX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOWM 0Opa30BATENbHBIA H
KYJbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENIM;

BJa/JeTh  HABBIKAMH  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJBTaTOB U



OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pe(IeKCUU Uil OLEHKHU CHUTyalluH, BhIOOpa
BEPHOI'O PELICHHS;

OLIEHMBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPH aHajIu3€ pe3yJbTaToB
NEATEIIBHOCTH.

3) npuHATHSA ce0s U APYTHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPH aHaJIu3€ pe3yJIbTaTOB
NEATEIILHOCTY;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJI0BEKA.

IMPEAMETHBIE PE3YJIBTATBI

B mnponecce usyueHuss kypca MHPOpMATHKU YyriayOn€HHOro ypoBHs ¢ 10
Kiacce 00y4yarouMMucs Oy1yT TOCTUTHYTHI CIEAYIOLIUE MPEIMETHbBIE PE3YIbTAThI:

BJAJICHUE MPEJCTaBICHUSIMU O POJM MHGPOpMAlMU U CBSA3aHHBIX C HEU
IPOIECCOB B TPUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMH «HHPOpPMAIIHS,
«MH)OPMALIMOHHBIA ~ TIPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBHI  CHCTEMBI»,
«cucTeMHBIN 3 (PeKT», «MHDOPMALIMOHHAS] CUCTEMAY, «CUCTEMA yIPABICHUS;

BJaJICHUE MeToJaMu TMoucka uHpopmauuu B cetd HHTepHeT, ymeHue
KPUTHYECKH OLICHUBATh UH(OPMALIHIO, TOIYUCHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIC, MPUBOAUTH MPUMEPHI
UCTOYHUKOB WX TOJY4YCHHs] W  HamNpaBlICHUS  HCIOJb30BAHHS, yMEHHE
KJIaCCU(UIIMPOBaTh OCHOBHBIE 3aJaud aHajdu3a JaHHbIX (IPOTHO3MPOBAHUE,
KJ1accupuKanus, KJIaCTepU3aLIUs, aHau3 OTKJIOHEHUI), NOHUMATh
MIOCTIEI0BATEIbHOCTD PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OUMCTKAa ¥ OIICHKAa KadecTBa JMJAaHHBIX, BBIOOp W/WIM TIOCTPOCHHUE MOJIEIH,
npeoOpa3oBaHue JaHHBIX, BU3YAIU3AIHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToOB;

NOHMMAHHUE OCHOBHBIX HPHUHILIUIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIbHBIX KOMIIBIOTEPOB, TEHJACHIIMM pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBBIKAMH Pa0OTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOTO OOECHeYeHuss I pemieHus y4eOHBIX 3a7ad  TIo
BbIOpaHHOU CHeMaIN3alNN;

HAJIMYUE TPEICTaBICHUN O KOMIBIOTEPHBIX CETAX U UX POJIK B COBPEMEHHOM
MUpE, 0 0230BBIX MPHUHIIUIIAX OPTaHU3aNUN U QYHKITMOHUPOBAHHS KOMITBIOTEPHBIX
ceTeil, 00 0OmUMX NpUHLHUIAX Pa3pabOTKH W (PYHKIMOHUPOBAHUS HMHTEPHET-
IIPUJIOKEHNM;



MOHUMaHUE Yrpo3 HHGPOPMAIMOHHON OE30MaCHOCTH, HCIOJb30BaHHE
METO/JIOB M CPEACTB IMPOTHBOJCUCTBHSI OTHUM yIpO3aM, COOJIOJCHUE Mep
0€30MacHOCTH, MPETOTBPAIIAOIINX HE3AaKOHHOE PACIPOCTPaHEHNE MEPCOHATBHBIX
JIAaHHBIX, COOJIFOICHNE TPEOOBAHUM TEXHUKH O€301IaCHOCTH M TUTHUEHBI IIPH padoTe
C KOMITBIOTEpaMHU M JPYTUMH KOMIIOHEHTaMH ITU(POBOTO OKPYKEHUSI, IOHUMaHNE
MIPABOBBIX OCHOB MCIOJB30BaHUSI KOMIIBIOTEPHBIX NPOrpaMM, 0a3 MaHHBIX W
pabotsl B cetu HTEpHET;

MOHMMAHUE OCHOBHBIX TMPUHIIUAIIOB JUCKPETHU3ANMKM Pa3IUIHBIX BHIOB
uHpopMau, yMEHHE OmnpeAcNsaTh HHGOPMAIMOHHBIE O0BEM TEKCTOBBIX,
rpadUuecKuX W 3BYKOBBIX JIAHHBIX IPH 3aJaHHBIX IapaMeTpax IUCKPETH3allHH,
YMEHUE OIpPEACNATh CPEIHIOI0 CKOPOCTh TIepeladd JIaHHBIX, OIICHUBATH
W3MCHCHHE BpPEMEHU TMepefaydl NpH HW3MEHEHHH WHOOPMAIMOHHOTO 00BhEMa
JAHHBIX ¥ XapaKTePUCTHUK KaHaja CBSI3H;

YMEHHE HCII0Ih30BaTh MPH PEIICHUH 3a/iad CBOMCTBA MO3UIIMOHHOM 3alKMCH
qyUCeJ, arOPUTMa MOCTPOSHUS 3aIMMCH YHCJIa B TTO3UIIMOHHOM CUCTEME CUMCIICHUS
C 3aJaHHBIM OCHOBAaHWEM MW TIOCTPOCHHS YHCJIA MO CTPOKE, COAEpIKAICH 3amuch
9TOr0 4YHUCJIa B ITO3UIMOHHOM CHCTEME CYHCJICHHS C 3aJaHHLIM OCHOBAHHEM,
YMEHHE BBINOJHATh apU(PMETUUECKUE OINepalud B TO3UIIMOHHBIX CHCTEMax
CUHCIICHUS,

YMEHHE BBITIOJHATh IPEoOpa3oBaHUs JIOTMUYECKUX BBIPAXKEHUN, HCIIOIB3YSI
3aKOHBI aNreOphl JIOTUKH, YMEHHE CTPOUTh JIOTHYECKOE BBIpAKEHUE B
TU3BIOHKTUBHONW W KOHBIOHKTUBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOM TabiuIe
WCTUHHOCTH, HCCIEI0BaTh 00JIACTh MCTUHHOCTH BBICKA3bIBaHMS, COJEPIKAIIETO
NepEeMEHHBIC, PEIIaTh HECI0KHBIC JIOTHUSCKUE YPABHEHUS U CUCTEMbI YPAaBHEHUI;

MOHMMAaHUEe 0a30BBIX AITOPUTMOB OOpPAOOTKM YHCIOBOW H TEKCTOBOM
nHopMaIuu (3aluch YHUCENl B MO3UIIMOHHOW CHCTEME CUMCIICHUS, HaXOXXIICHUE
BCEX IPOCTHIX YHCEI B 3aJJaHHOM JHaIia3oHe, 00padoTka MHOTOPA3PSAIHBIX IETbIX
quCesl, aHaJIi3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHUE ONpPENeATh CI0XHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHWE JJIEMEHTOB MAacCHMBa, COPTHPOBKA MacCHBa, MepeOOpHBIE
QITOPUTMBI, TBOWYHBIA TTOWCK) W MPUBOJUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CIIOKHOCTH ISl PEIICHUS OJJHOM 3aa4H;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM IPOTPAMMHPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHHsIMH O O0a30BbIX THMAaX aHHBIX U
CTPYKTypax JaHHBIX, YMCHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPABJISIONINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHaIu3 MPEIOKCHHOW IPOrpaMMBl:
OTIPEICNIATh PE3YyJbTaThl pabOThI MPOTPAMMBbI IIPH 3aJaHHBIX HCXOIHBIX JAaHHBIX,
OTIPEICNIATh, PH KAKUX HCXOIHBIX JTaHHBIX BO3MOXKHO IIOJYYEHHE YKa3aHHBIX



pe3yJbTaTOB, BBISBISATH JaHHBIC, KOTOPhIE MOTYT IMPHUBECTH K OmMOKe B padore
pOrpaMMbl, (HOPMYIUPOBATH MPEITIOKESHUS 110 YITYUIISHAO POTPAMMHOTO KOJIa;

YMEHHME CO37aBaTh CTPYKTYPUPOBAHHbIC TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTpaAIIMOHHBIE MaTEPUAJIbI C UCIOJIb30BAaHUEM BO3MOYKHOCTENW COBPEMEHHBIX
MIPOTrPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE UCIOJIb30BATh AJICKTPOHHBIC TAOJIMIIBI 1JI1 aHAIN3a, MPEICTaBICHUS
1 00pabOTKM TaHHBIX (BKIIOYAs BBIYUCICHUE CYMMBI, CPETHETO apu(PMETHIECKOTO,
HauOOJIBIIIETO W HAWMCHBIETO 3HAYCHHM, peIICHHUE YPaBHCHHM, BBIOOD
ONTUMAJILHOTO  pelleHus, TMoA0Op JIMHUU  TpPeHAa, pelieHue  3ajaad
IIPOTHO3UPOBAHUSA).

B mpouecce msydenus kypca uHPOpMATHKH YTiIyOn€HHOTO ypoBHS 6 11
Kacce 00ydJarOIMMUMUCS Oy TyT TOCTUTHYTHI CIACAYIOIIHNE MPEIMETHBIE PE3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIKE OJHO3HAYHOE
JEKOJIUPOBAaHKUE COOOIIEHUM (MpepUKCHBIE KOJbI), HUCIOJIb30BaTh MPOCTCUIIINE
KOJIbI, KOTOPBIC IMO3BOJISIOT OOHAPYKUBATh M HCIPABIIATH OIIMOKHU IMPHU Iepeaye
JAHHBIX, CTPOUTH KOJ, 00ECTICUMBAIONINN HAMMEHBIIYIO BO3MOXKHYIO CPEITHIOIO
JUTMHY COOOIIECHHUSI TPH HW3BECTHOM YAaCTOTE CHMBOJIOB, IOSCHATH MPHHIIUIIBI
pabOTHI MPOCTHIX AJITOPUTMOB CHKATHUS JAHHBIX;

YyMEHHE peliaTh aJropuTMHYECKHE 3a/Ja4M, CBS3aHHBIC ¢ aHAIW30M rpados
(3ama4u  MOCTPOEHUS ONTUMAJIBLHOTO IIyTH MEXKAY BeplIuHaMH TIpada,
OTpEICTICHUS KOJINYECTBA Pa3IMYHbBIX nyTei MEXKTY BEpIUIMHAMU
OPUEHTUPOBAHHOIO AIMKINYECKOTo rpada), yMEHHE HCIOJIb30BaTh JEPEBbs MPHU
aHaJgu3e W TIOCTPOCHUH KOJIOB M JUISI TIPEACTaBICHUS apuMETHUYECCKUX
BBIPOKCHUM, TIPU PEIICHUM 3aJ1a4 TTOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIMTPBIITHYIO
CTpaTEeruio Urphl;

yMEHHE pa3paldaTbiBaTh W PEATM30BBIBATH B BHAEC MporpamMm 0a30BbIC
aJTOPUTMBI, YMEHHME HCMOJIb30BaTh B IpOrpaMMax JaHHbIC PA3JIUYHBIX TUIOB C
y4ETOM OrpaHUYCHUN Ha JUAMa30H UX BO3MOXKHBIX 3HAYCHHUM, MPUMEHSTH MpPU
pelIeHUHU 3a/1ad CTPYKTYPhI JaHHBIX (CIHUCKH, CIIOBAPU, CTEKU, OUEPEH, IEPEBDH),
WCIIOJIB30BaTh 0a30BBIE OMEpAMM CO CTPYKTypaMH JaHHBIX, IPUMEHSTH
CTaHJIapTHBIE U COOCTBEHHBIC MOJMPOTPAMMBI JIJIT 0OPAOOTKH YMCIOBBIX JaHHBIX
U CHUMBOJIBHBIX CTPOK, HCIIOJB30BaTh MPU pa3pabOTKe IporpaMMm OHOIHMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIbHBIX
CPEICTB Cpebl pa3pabOTKH, yMEHUE UCIIOJIB30BATh CPEICTBA OTIAJAKH IIPOTPaMM B
cpelie MporpaMMHUPOBaHUS, YMEHHUE JOKYMEHTUPOBAThH NMIPOrPaMMBbI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHMSMU O 0a3aX JaHHBIX, HX CTPYKTYpE,
CpeACTBax CO3JlaHUsl M pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJIMYHbIC



(penauroHHbIC) 0a3bl JAHHBIX (COCTABIATH 3alPOCHl B 0a3axX JaHHBIX, BHITTOIHATH
COPTHUPOBKY W TOWCK 3amuceil B 0a3e MaHHBIX, HAMOJHATH pa3padOTaHHYIO 0azy
JAHHBIX) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHE HCIO0JIb30BaTh KOMIIBIOTEPHO-MaTEMaTUUECKHUE MOJIEIH /I aHalIu3a
00BEKTOB M TMpOIECcCcOoB: (HOPMyIUpOBaTh IEIh MOJCIUPOBAHUS, BBITTOIHATH
aHaJIM3 PE3yJIbTaTOB, IIONYYEHHBIX B XOAC MOJICTUPOBAHMS, OIICHUBATh
COOTBETCTBHE MOJICTTH MOJCIUPYEMOMY OOBEKTY WM TPOIECCy, MPEICTaBISAThH
pe3ynabTaThl MOACITUPOBAHUS B HATJISITHOM BHJIC;

YMEHHE OpraHW30BBIBATh JIMYHOE HWH(POPMAIIMOHHOE MIPOCTPAHCTBO C
WCIIOJb30BAaHUEM PA3JIMYHBIX CPEJICTB IM(PPOBBIX TEXHOJOTHH, ITOHUMaHHUE
BO3MOXKHOCTEH TMHQPOBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, ITU(GPOBBIX
00pa3oBaTeNbHbBIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB PAa0OTHI, BO3MOKHOCTEH W OTpaHUYCHUS
MPUMEHEHHUSI TEXHOJOTHM HMCKYCCTBEHHOTO WHTEIJIEKTa B Pa3lIMYHBIX 00J1acTsX,
HaJU4Yue TMPEJICTABICHUNM O Kpyre penaeMbplx 3a7ad MAIIMHHOTO OO0yYeHUSs
(pacrio3HaBaHMs, KJIaCCH(PUKAIIMA ¥ TMPOTHO3UPOBAHUS) HAIWMYUE MPEICTABICHUI
00  WCMONB30BaHMKM  WH(POPMANMOHHBIX  TEXHOJOTHH B PasIUYHBIX
npodeCcCHOHANIbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i KonTpobn IpakTHYecK
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padoThbl
pecypchl
Pazgea 1. llndpoBasi rpaMoTHOCTH
K . Caiit Koncrantuna
OMITHIOTED - YHUBEPCAILHOE YCTPOHCTBO
1.1 P-Y P yeip 6 0.5 [TonsikoBa
00pabOTKH JTaHHBIX
kpolyakov.spb.ru
Poccuiickas anexkrpoHHas
1.2 [IporpamMmmMHoOe obecnieueHue 6 P
mkoiia https://resh.edu.ru
Poccuiickas anexrpoHHas
1.3 KomnerorepHslie cetu 5 0.5 P
mikonia https://resh.edu.ru
Caiit Koncrantuna
1.4 WNudopmanronnas 6€30MacHOCTb 7 2 [Tonsaxosa
kpolyakov.spb.ru
Hroro no pazneny 24
Pa3nes 2. Teoperuueckue 0CHOBbI HHPOPMATUKH
N b Caiit Koncrantuna
eJIcTaBlIicHUuEe HHPOPMAIIIH B
2.1 beA Pt 19 1 5 Tonsikosa
KOMITBIOTEpE
P kpolyakov.spb.ru
Caiit Koncrantuna
2.2 OcHOBBI aJIT€OPHI JIOTUKA 14 1 3 [TonsixkoBa
kpolyakov.spb.ru
2.3 KommsrorepHas apupmernka 7 2 Caiit Koncrantuna




TlonskoBa

kpolyakov.spb.ru
Hroro no pazneny 40
Paznen 3. Aiiroput™MbI 1 MIPOrpaMMHpPOBaHUeE
Caiit Koncrantuna
3.1 BBenenue B mporpaMmMupoBaHue 16 1 ITomsaxoBa
kpolyakov.spb.ru
Caiit Koncrantuna
3.2 BcnoMorarenbHbie aaropuTMbl 8 2 ITonsaxoBa
kpolyakov.spb.ru
Caiit Koncrantuna
33 YucneHHble METOIbI 5 3 [Tonsaxosa
kpolyakov.spb.ru
DONEeKTPOHHBIN  3aJIaYyHUK-
MIPAKTUKYM C
BO3MOKHOCTBIO
Anroput™bl 00pabOTKH CUMBOJIBHBIX .
3.4 5 1 ABTOMATHUYCCKON MPOBEPKHU
JTAHHBIX .
pelieHui 3amaqy o
MIPOrpPaMMHUPOBAHUIO:
http://informatics.mccme.ru
Caiit Koncrantuna
3.5 AnropuT™bl 00pabOTKH MacCHUBOB 10 4.5 [TonsikoBa
kpolyakov.spb.ru
Hroro no pazneny 44
Pasnen 4. UnopmanmoHHbIEe TEXHOJIOTUH
4.1 O06paboTka TEeKCTOBBIX JOKYMEHTOB 6 2.5 Poccuiickas snexkTpoHHas




mkonia https://resh.edu.ru

Poccniickas anexTpoHHast

42 AHAII3 AEHERX 8 3 mkosa https://resh.edu.ru
Hroro no pazneny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 30




11 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i KouTtpoasn IpakTHYecK
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padboThbl
pecypcebl
Pa3zgen 1. Teoperudeckue 0CHOBbI MH()OPMATHKH
Vg o Caiit Koncrantuna
H(popManys U HTHPOPMAITHOHHEIC
1.1 P P 10 2.5 Tonskosa
IIPOIIECCHI
p kpolyakov.spb.ru
Poccuiickas anexkrpoHHas
1.2 MonennpoBanue 8 2 P
mikona https://resh.edu.ru
Hroro no pazneny 18
Paznen 2. AropuTt™MbI 1 MIPOrpaMMHpPOBaHUeE
Caiit Koncrantuna
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1 ITomsaxoBa
kpolyakov.spb.ru
DNEeKTPOHHBIN 3aJaUHUK-
MIPAKTHKYM C
BO3MOYKHOCTBIO
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10 aBTOMATUYECKOU MPOBEPKU
pelieHui 3aa4 mno
MIPOrPaMMHUPOBAHUIO:
http://informatics.mccme.ru
0 5 Caiit Koncrantuna
CHOBBI O0BEKTHO-OPUEHTUPOBAHHOTO
2.3 P P 17 1 4.5 [TonsikoBa

POrPaMMHUPOBAHHUS

kpolyakov.spb.ru




Hroro no pazneny

51

Paznen 3. UndopmManmoHHble TEXHOJIOTHH

KomrmproTepHo-MaTeMaTHUECKOE Caiit Koncraniia
3.1 N OBI;HHe 8 2 [TonsikoBa
ACITHP kpolyakov.spb.ru
19 Bassi TaHHbIX 10 4 Poccuiickas snexkTpoHHas
mikosa https://resh.edu.ru
Caiit Koncrantuna
33 Be0-caiitbl 14 4 [TonsikoBa
kpolyakov.spb.ru
Caiit Koncrantuna
3.4 Kommnsrorepnas rpaduka 8 3.5 ITonsaxoBa
kpolyakov.spb.ru
Caiit Koncrantuna
3.5 3D-monenupoBanue 9 3 [TonsikoBa
kpolyakov.spb.ru
Hroro no pazneny 49
PesepBHOE Bpems 18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 36.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabn
ble padoThbI

IMpakT4yeck
e padoThbl

JlaTa
U3yYeHUS

JIeKTPOHHbIE
nudpoBbIe
oOpa3oBaTejibHbIE

pecypchbl

TpeboBaHus TEXHUKH OE€30IIACHOCTH U
TUTUEHBI IPH paboTe ¢ KOMITBIOTEpaMU U
JPYTUMH KOMIIOHEHTaMU U(PPOBOTO
OKPYKEHHUS

[TpuHIMTIBI pabOTH KOMITIBIOTEPOB U
KOMIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
KoHTposiepsl BHEITHUX YCTPOUCTB

ABTOMaTHYECKOE BBIMOTHEHHE
MPOrPaMMBbI IPOLIECCOPOM

OnepaTuBHas, TOCTOSIHHAS U
JOJITOBpeMEHHas naMATb. KoHTpoeps!
BHEIIHUX YCTPOUCTB. IIpsamoit noctyn k
naMsATH

CoBpeMeHHBIE KOMITBIOTEPHBIE
texHosioruu. [Ipaktuueckas padbora no
teme "Bpi0op koHpurypanuu
KoMmmbroTepa"

0.5

[Iporpammuoe obecnieueHmne
KOMITBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOWCTB




CucremHoe IIporpaMMHOC obOecIieyeHue.
OHCpaI_II/IOHHHe CHUCTCMbI

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapamiensHOE IPOrpaMMUPOBAHUE

10

WNHcTamnsanus 1 TenHCTaIUIS IS
POrPaMMHOTO OOeCTICUeHUS

11

®daiisioBble cucTeMbl. [IpuHIIUTIBI
pa3MerieHust ¥ UMeHOBaHUs (DaiiyioB B
noyiroBpeMeHHoM mamstu. [1la6inons! nms
onucaHus rpym (HaiioB

12

3akoHomaTenbCcTBO Poccuiickoii
®denepanun B 001aCTH MPOrPaMMHOTO
oOecIieueHns U JaHHBIX

13

HpI/IHI_II/IHH IMOCTPOCHMU: U aIllllapaTHBIC
KOMITIOHCHTBI KOMIIBIOTCPHBIX CEeTeH.
CereBbie IIPOTOKOJIbI

14

Cetp Untepner. [Ipaktuueckas paboTa mno
teMe "CpaBHEHHE MOUCKOBBIX CUCTEM"

0.5

15

Paznenenne IP-cetn Ha mojaceTu ¢
IIOMOIIIbIO MACOK IOJICETEH

16

CereBoe aIMUHUCTPUPOBAHHE

17

Bune! nestensHocTr B cetu HTEpHET.
CepBucel nTepHera. ['ocygapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIIYTH

18

WNudpopmanmonnas 6€301MacHOCTb

19

BpenoHocHbIe IporpaMMHOE 00eCIIeYeHHE
1 METOJIbI OOPHOBI C HUM




20

[IpakTuyeckas pabora o Teme
" AHTUBUPYCHBIE TPOrpPaAMMBbI"

21

OpFaHI/I?;aIII/IH JIMYHOTO apXHBa
uHpopmanuu. PesepBHOE KOMpOBaHUE.
[TaposibHas 3amura apxuBa

22

HIudpoBanne JaHHBIX

23

Anroputm mmmdpoBanusi RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"[lIndppoBanue naHHBIX"

25

Wndopmanus, naHHbIC ¥ 3HAHUS.
HNudopmannonnsie mporeccs B Ipupo/ie,
TEXHHUKE 1 00IIECTBE

26

HenpepbiBHBIC U TUCKPETHBIC BETUYUHBI U
curHaibel. Heo0X0uMOoCTh AUCKPETH3 AN
uH(POPMAITUH, PEAHAZHAYCHHOH TS
XpaHEeHUs, TIepe1adu U 00paboTKH B
UPPOBBIX CUCTEMAX

27

I[BOI/I‘-IHOC KOJIHUPOBAHUC. PaBHOMepHHe n
HCPABHOMCPHLIC KOJbI. HGKOI[I/IpOBaHI/Ie
COOGHIGHHI;'I, 3aIlIMCAHHBIX C IIOMOIIBIO
HCPABHOMCPHLIX KOJ0B

28

Ycnosue @ano. [locTpoeHrne 0THO3HAYHO
JIEKOJUPYEMBIX KOJOB C IOMOIIBIO JEpeBa.
I'pad An. A. MapkoBa

0.5

29

EnMHULIBI H3MEpEHHs KOJHYeCTBa
nHpopmaruu. AndaBUTHBIN OIX0T K
OIICHKE KOJIMYeCcTBa HH(OpMAIIUU

0.5




30

CHcTeMBbl CUMCIICHUS

IlepeBoa uncen U3 OAHON CUCTEMBI

31 0.5
CUMCIICHUS B JIPYTYIO
JIBonyHasi, BOCbMEPHYHAS U
32-34 | wecTHaAUATEPUYHAS CUCTEMbI CUMCIICHUS, 0.5
CBSI3b MEXKIY HUMU
15 ApudmeTndeckue onepanuu B 0.5
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS '
TpouuHas ypaBHOBEIICHHAs CUCTEMA
36 curcieHus. JIBOMYHO-IeCATHYHAsS CUCTEMA 0.5
CUMCTICHUS
" Caiir Koncrantuna
KonTponbHas pabota no teme "Cucremsl
37 " IonskoBa
CUMCTICHUS
kpolyakov.spb.ru
38 KoaupoBanue TekcToB
39 PacTtpoBoe xonupoBaHue n300paskeHMA
[IpakTuyeckas pabora o Teme
40 "luckpeTruzanus rpadguaeckoi 1
uHdopmaruu"
LBeToBbie MOaenu. BekTopHoe
A1 KoaupoBaHue. @opmaTsl (haiiiioB.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka
Konuposanue 3Byka. Onenka
4 UHPOPMALMOHHOTO 00BEMA 3BYKOBBIX

JIAHHBIX TP 3aIaHHBIX YaCTOTE
JMCKPETU3AlU U Pa3PSAHOCTH




KOJIMPOBAHUS

43

[IpakTuyeckast pabora o Teme
"Jluckpernsanus 3ByKoBoH HHPOpMaruu'"

44

OcHOBBI aNreOphl TOTUKH

45

Jlornueckue oneparuu. Tabmuibl
ACTUHHOCTH

46

Jlornueckue BolpaxkeHus. Jlornueckue
TOXKJEeCTBA. [J0Ka3aTenbCTBO JOrMYECKUX
TOKIECTB C TIOMOIIbIO TaOJIHUI]
VCTUHHOCTHU

47

[IpakTuyeckast pabora o Teme
«ITocTpoenue n aHaIM3 TAOIHILL
UCTUHHOCTHU B TAOJIMYHOM IIPOIIECCOPE»

48-49

Jlormueckme Oorcpanuru U oncpanuu HaJg
MHOXECTBaAMH

0.5

50

3aKoHBI anreOphl JIOTUKU. DKBUBAJICHTHBIE
npeoOpa30BaHUsl IOTUUECKUX BBIPAKCHUI

51

Jlornueckne YpaBHCHHA U CUCTEMBI
ypaBHEHUU

52

Jlornueckue QyHKIMHU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHYECKHUX
(GYHKINH OT KOJTMYECTBA apTyMEHTOB.
[TomHbIE CHCTEMBI JIOTHYECKUX (DYHKITHIA

0.5

53

Kanonuueckue Gpopmbl TOrHUECKUX
BbIpakeHUl. COBEpILIECHHbIE
TU3BIOHKTUBHBIC 1 KOHBIOHKTHUBHbBIE
HOpMaJTbHBIC ()OPMBI, AJITOPUTMBI HX




IMOCTPOCHUA 110 Ta6JII/III€ HCTUHHOCTHU

54

Jlornveckue 3JIEMEHTHI B COCTaBe
KOMIThIOTEpa

55

Tpurrep. CymmaTtop. MHOropa3psaHbIi
CyMMAaTop

0.5

56

HOCTpOGHI/Ie CXEM Ha JIOT'MYCCKUX
3JIEMEHTAaX. 3aIlMCh JIOTHYECKOTO
BbIPpAXXCHUA 110 JIOTHYSCKOM CXEMeE.
MI/IKpOCXGMBI U TCXHOJIOI'UA UX
IMIPpOU3BOJACTBA

0.5

57

KonTponbHas pabota no teme
"Jlorn4yeckre OCHOBBI KOMITbIOTEPOB"

Caiit Koncrantuna
IloxsxkoBa
kpolyakov.spb.ru

58

Hpe,I[CTaBJ'IeHI/IC OCJIbIX YHMCCII B IIaMATH

KOMIIBIOTEpA. Ol"paHI/I‘-IeHHOCTL Auaria3oHa

Yycell IPU OTPaHNYEHUN KOJIMYECTBa
pa3psanoB. [lepenonnenue pazpsaaHon
CCTKHN

59

be33HakoBbIe M 3HAKOBBIC JJAHHEIE.
3HaKOBbIN OWT. JIBONYHBIH
JOTIOJTHUTEIBHBIN KOJI OTPUIIATEIIbHBIX
quCen

60

[ToOGuTOBBIE TOTUYECKHE OTIEpAIUH.
Jlornueckuii, apupMeTHIECKUI 1
LHUKJINYECKUH CABUTH

0.5

61

HIudpoBaHue ¢ MOMOUIBIO TOOUTOBOM
onepauuu «uckinovaroniee NI

62

Hpe,I[CTaBJ'ICHI/Ie " XpaHCHHC B IIaMATH

0.5




KOMIIBIOTCPAa BEHICCTBCHHBIX YU CCIT

BrinosiHeHue onepanuii ¢

63 BEIICCTBCHHLIMHU YK CJIaMH, HAKOIIJICHHE 1
OIIMOOK IPHU BBIYUCIICHUSIX
[IpakTuueckas pabora no teme «M3yuenue
64 MOPa3Ps,AHOTO MAIIMHHOTO |
MPEICTABJICHUS 1IEJIBIX U BEIIECTBEHHBIX
quCe»
65 AHanu3 aaropuTMoB 1
Drarnbl pelieHus 3aa4 Ha KOMIBIOTEpe.
66 HNHcTpymeHTanbHbIE CPEACTBA! 1
TPAHCIATOP, OTIATUNK, TPODUITHPOBIIUK
Cpena nporpamMupoBanust. Komnumsiiust
67 U MHTEPIpETalUs IPOrpaMMm. 1
BupryanbHble MalIinHbI.
WHuTerpupoBanHas cpena pa3paboTKu
68 MeToibl OTJIaIKU POrPaMM 1
69 TUIBI IEPEMEHHBIX B SI3BIKE |
POrPaMMHUPOBAHHUS
70 OO0paboTKa MEebIX Ynce 1
71 O6paboTKka BEIIECTBEHHBIX YUCEI 1
72 CiyuyaliHple U IICEBIOCIIyYaliHbIE YNCIIA 1
73 Bersnenus. CioxHble yca0BUsS 1
74 uxsl ¢ yenoBueM 1
L{MKJIIBI 110 IEpEMEHHOM.
75 Bzanmo3zameHsIeMOCTh pa3IuyHbIX BUJOB 1

LIUKJIOB




O0paboTka HaTypaIbHBIX YUCEI C

76 0.5
UCIIOJIb30BaHUEM IIHKJIOB
Haxoaenne Bcex MpOCThIX YUCEIT B

77 3alaHHOM auana3oHe [Ipaktuueckas 0.5
paborta no Teme «Penienue 3a1a4 METO10M '
nepedopay

78 HNuBapuant nuxia

79 JloxyMeHTupOBaHue nporpamm

20 O06paboTka TaHHBIX, XPAHSIIUXCS B
daiinax

81 Pa3buenue 3agaun Ha noj3agauu
Hcnonp3oBanue craHAapTHON OMOIHMOTEKH

2 s3bIKa MIporpaMMupoBanus. [Toakimrodenne
OMOTMOTEK MOANPOTrPaAMM CTOPOHHUX
POU3BOIUTENEH

83-84 | Tloamporpammsl (poueaypsl U GYHKIIUN)

g5 [IpakTuyeckas pabora o Teme 1
"Pa3paboTka moamporpamm"
Pexypcus. PexkypcuBHbIE 00BEKTHI

26 (dpaxtansr). PekypcuBHbIE poIeTyphl U
¢byukun. Mcnonb3oBanue cTeka Ass
OpTraHMU3aIui PEKYPCUBHBIX BHI30BOB

27 [IpakTuyeckas pabora o Teme 1
"PexypcrBHBIE TOAIPOrpaAMMBI"

28 MonynbHbII NPUHIUT TOCTPOSHUS
nporpamm

89 UucneHHbie METOIbI




90

[IpakTuyeckas pabora o Teme
«HucneHHoe perieHrne ypaBHEeHU N

91

Hcnonp30Banue TUCKpETU3aLUU B
BBIYUCIUTCIIBHBIX 3aJJadax

92

[IpakTuyeckas pabora o Teme
«I[IpnbnnxEHHOE BbIUNCIEHHUE JUIUH
KPHUBBIX U TUIOMIAACH UTYP»

93

[IpakTuueckas padora o teme «Ilouck
MakcuMyMa (MUHHUMYyMa) (QyHKIIHN

94

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AJTOpUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJACYET KOJUYECTBA MOSBICHHIA
CHUMBOJIA B CTPOKE

95

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHue CTPOKH Ha CIIOBA IO
poOENbHBIM CUMBOJIAM

96

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPHU JTaHHOM
CTPOKH; 3aM€Ha HallICHHOH MOACTPOKHU Ha

JIPYTYIO CTPOKY

97

I'enepanus cnoB B 3alaHHOM asi(haBUTE.
[MpakTiueckas padoTa mo Teme
"O0OpaboTKa CTPOK C UCITOJIb30BAHHEM
(GyHKIMH cTaHAAPTHON OMOIMOTEKH SI3BIKA
porpaMMupoBaHus’”

DJIEKTPOHHBIN  3aJlayHUK-
MPaKTUKYM c
BO3MOKHOCTBIO
ABTOMAaTUYECKON IPOBEPKH
peLIeHu 3a1a4 o
MIPOrpaMMHUPOBAHUIO:
http://informatics.mccme.ru

98

KontponbHas padota o teme "OCHOBBI

Caiit Koucraatuna




s3p1ka Python"

TTonskoBa

kpolyakov.spb.ru

99

MaccuBbI M IOCJIEIOBATEIBHOCTH YHCEIL.
[IpakTuyeckas pabora o Teme
"3anonnenue maccusa'

0.5

100

O000mEHHBIE XapaKTEPUCTHKN MAaCCHBA

101

JIMHEeHHbIH TOKNCK 3aJaHHOI0 3HAYEHUS B
Mmaccuse. [IpakTrdeckas paboTa o Teme
"JIMHEWHBINA TOMCK 3aJaHHOIO 3HAYCHUS B
Maccuse"

0.5

102

[IpakTrueckas padora o teme "Ilouck
MHUHHUMAJIBHOTO (MaKCMMAaJIbHOTO)
3JIEMEHTA B YUCJIOBOM Maccuse"

103

CopTupoBKa 0JJHOMEPHOTO MacCHBa.
IIpocTeie METOBI COPTHPOBKH.
[Mpaktuueckas padora mo Teme "IIpoctrie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

104

CoptupoBka ciusHueM. beictpas
COPTHPOBKA MaccHBa (AJITOPUTM
QuickSort). [IpakTrueckas pabora no
teme "bbicTpas copTupoBka Maccuba"

0.5

105

JIBOWYHBII ITOMCK B OTCOPTHPOBAHHOM
Mmaccuse. [Ipaktrdeckas paboTa o reme
" JIBOMYHBINA TOUCK"

0.5

106

JIBymMepHbIE MacCUBBI (MaTPHIIbI)

107

Anroputmsl 06paboTku Matpuil. Pemenue
3a/1a4 aHajan3a JaHHbIX

DIIEKTPOHHBII
MPAKTUKYM
BO3MOXXHOCTBIO

3aJa4YHHK-
C




ABTOMAaTHUYECKON IPOBEPKH
peLIeHu 3a1a4 o
IPOrpaMMHUPOBAHUIO:

http://informatics.mccme.ru

108

KontponbHas padota o teme "Maccussr"

Caiit Koucraatuna
IlonaxoBa
kpolyakov.spb.ru

109

CpezncTBa TEKCTOBOTO Tpolieccopa

110

KommbrotepHas BEpcTka TekcTa

111

[Ipaktrueckas padora o reme "BépcTka
JIOKYMEHTOB C MaTEMaTUYECKUMU
dbopmynamu"

112

HNHcTpyMeHTHI pelieH3upoBaHus

113

[IpakTuyeckast pabora o Teme
"MHoOrocTpaHU4HbIE TOKYMEHTHI"

114

O6naunbie cepuchl. KomnexkrupHas
pabora ¢ nokymentamu. [Ipaktuueckas
pabota no Teme "KosutektuBHas paboTa ¢
JIOKyMeHTaMu"

0.5

115

Ananus JaHHBbIX. bonpmme JaHHBIC

116

MaiuHHOe 00y4yeHue

117

Ananuz JaHHBIX C IIOMOIIBIO
QJICKTPOHHBIX T3.6J'II/II_[

118

[IpakTrueckas pabora o Teme "AHanmu3
JAHHBIX C TIOMOIIBIO SJIEKTPOHHBIX
Tadyum"”

119

[octpoenue rpadukoB GpyHKIHIA.

0.5




[IpakTuyeckast pabora o Teme
"HarmsigHoe npeacTaBieHue pe3yabTaToB
CTaTHCTUYECKOIM 00pabOTKH JaHHBIX B
BUJIE IMarpaMM CPEJCTBAMU pedaKTopa
3JICKTPOHHBIX TabIUI"

Jluaum tpenna. [IpakTuueckas padbota mo

120 teme "[lonOop nuuuM TpeHaa, 1 0.5
MPOTrHO3UpOBaHue"
[Mon6op mapametpa. [IpakTrueckas padora

121 1o teme "YucneHHoe peleHnue ypaBHEHU I 1 0.5
C TIOMOIIBIO ToA00pa mapamerpa”
OnTumu3anus Kak MoUCK HamIy4dIlIero
pelleHus B 3aJaHHBIX YCIOBHUSX.

122 [IpakTrdeckas padora o teme "Pemienue 1 0.5
3a/1a4 ONTUMH3AIUH C IOMOIIBIO
3JICKTPOHHBIX TabIUII"

123-

136 PesepBHOE Bpems 14

OBIIEE KOJIMYECTBO YACOB 10 136 30

[NPOTPAMME




11 KITACC

KosamnvecTBo yacoB JIeKTPOHHbIE
Ne JlaTa uudgpoBbie
n/n Tema ypoxa Bcero Kontposbn HpakTuieck H3Y4YeHU S oOpa3oBaTe/ibHbIE
ble padoThbI ue padoTbl pecypebi
1 KomnuecTBo nHbopmanmu 1
2 AJTOPUTMBI CKAaTUSI TaHHBIX 1
3 Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixatue
4 JIAaHHBIX C TIOMOIUIBIO AITOPUTMA 1 1
Xaddpmana"
5 Anroputm LZW 1
AJNTOPUTMBI C3KaTUS TaHHBIX C MOTEPSIMHU.
6 [IpakTudeckas padora no teme "Cixatue | 0.5
JTaHHBIX ¢ toTepsimu (anroput™mel JPEG, ’
MP3)"
7 CxopocTb nepeauu JaHHbIX 1
8 [TomexoycroitunBbie KO/bI 1
9 [IpakTuyeckas pabora o Teme 1 1
"IlomexoycToitunBblie KOJIbI"
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3anmojeiicteue. CucteMHbIi 3 QexT. |
VYmpasieHnue Kak UHOOPMALIMOHHBIN
npoiiecc. OOpaTHas CBs3b
11 Mojenu 1 MOJIETUPOBAHHUE 1
12 I'padsr 1
13 Pemenue 3anau ¢ momouisio rpadon 1




14

JlepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTuueckas pabora o teme "[lounck

16 BBIUTPBIIIHON CTPATErHH B UTPE C TTOJTHOU
uHdopmaryen"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

13 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOTO MHTEJIJIeKTa"
dopmanuzanys MOHATUS allrOPUTMA.

19 MamuHa TelOpHHra Kak yHUBEpCaJIbHAs
Mozelb Beruucienuil. Tesuc Yépua—
Trropunra
[IpakTuyeckast pabora o Teme

20 "CocraBieHne IpOCTON MPOrpaMMBbl JIJIs
MamuHbl Trropunra"

21 Mammuna IlocTa

22 Hopmanbhsie anropudmsl Mapkosa
AJTOPUTMUYECKU HEpa3pelIMble 3a0auu.

23 3agaua octaHoBa. HeBO3MOXKHOCTE
ABTOMATUYECKOM OTJIaKU IPOrpaMMm

24 CI10)XHOCTb BBIYMCIICHUI
ITouck mpoCThIX YKCEIT B 3aJaHHOM

25 JMarna3oHe ¢ IOMOIIbIO aJlrOpUTMa
«penreto IparocheHar

26 [IpakTuyeckas padora o Teme "Ilomck
IIPOCTBIX YKCEN B 3a/laHHOM JlMana3zoHe"

27 MHoropa3psIHbI€ LIeJIbIe YUCa, 3a1a491




JUTMHHOW apu(METHKH

28

[IpakTuyeckast pabora o Teme
"Peanu3zanus BEIYUCIECHUN C
MHOTOpa3psIHbIMU YKcaamMu"

29

CnoBapu (accolMaTUBHBIC MACCHUBBI,
oTOOpakeHus ). X3I-TabIUIIbI.
[TocTpoenue angaBUTHO-4ACTOTHOTO
CIIOBApSI IS 33JJAHHOTO TEKCTa

30

[IpakTuyeckas pabora o Teme
"IToctpoenue angaBUTHO-4aCTOTHOTO
cJ0Baps ISl 33JJaHHOTO TeKCTa"

31

AHanun3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenue mociaemoBaTeIbHOCTEH 110
nrabiony. Perynspabie BRIpaKeHUS.
YacToTHBINA aHAIN3

32

[IpakTrueckas pabora o Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Crexu. AHanu3 NpaBUILHOCTU
CKOOOYHOT'O BBIpKCHUS

34

Brruncnenue apupmerndeckoro
BBIpAXXEHUS, 3aMICAHHOTO B TOCT(QUKCHON

dbopme

35

[IpakTuyeckas pabora o Teme
"Beraucnenune apupmMeTHIecKoro
BBIpaXXEHUS, 3aMICAHHOTO B TOCT(QUKCHOMN

dopme"

36

Ouepenu. Vicrionp3oBaHue odepey 1Jis
BPEMEHHOI'0 XpPaHCHUS JTAHHBIX




37

[IpakTraeckas paboTa Mo Teme
"Ucnonb3oBanue ouepean"

38

Hepesbs. Peanusanus nepesa ¢ MOMOUIBIO
CCBUIOYHBIX CTPYKTYp. J[BONYHBIE
(ounapnbie) nepeBbs. [locTpoenue nepesa
JUTSL 32/IaHHOTO apu(METHIECKOTo
BBIpaXKECHUS

39

[IpakTuyeckas pabora 1o Teme
"Ucnonp3oBaHue 1epeBbEB IS
BBIYUCIICHHS apU(PMETHIECKUX
BbIpaKeHU"

40-41

PekypcuBHbIe aropuT™Mbl 00X01a JepeBa.
Hcnonb30BaHKe CTEKA U OYEPEIH SIS
o0xoma nepena

42

Anroputwmsl Ha Tpadax. [Toctpoenune
MHHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O06xox rpada B riryouny. O6xon rpada B
HIUPUHY

44

KonnuecTBo pa3inuyuHbIX IIyTEH MEXIY
BEPILINHAMU OPUECHTUPOBAHHOI'O
aIUKIN4ecKoro rpaga

45

Anroput™m JlefKCTpHI.

46

[IpakTraeckas paboTa 1Mo Teme
"Bbluncienue JIMHbBI KpaT4aliliero myTu
MeX]ly BepuImHamu rpada (aaroputm
Jeiixctpor)”




47

Anroput™m @noiiga—Y opuiania

48

3amauu, pelraeMble ¢ TOMOIIBIO
AUHAMHUYCCKOI'0 IMMporpaMMHUpOBaHUs:
BBIYMCIICHHE PEKYPCUBHBIX (DYHKIIUN

49

[IpakTuyeckas pabora o Teme
"BrrauciieHne peKypCUBHBIX (DYHKIIHH C
OMOUIbIO TMHAMUYECKOTO
porpaMMupoBaHus’”

50

3amauu, pelraeMbie ¢ TOMOIIBIO
JUHAMHYECKOI0 IPOrpaMMHUPOBAHUS:
MOACYET KOJINYECTBA BAPUAHTOB

51

[TpakTudeckas padora o teme "[loacuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JUHAMHYECKOI0 IporpaMMupoBasus”

52

3amauu, pelraeMbie ¢ TOMOIIBIO
AUHAMHUYCCKOI'0 IMMporpaMMHUpOBaHUs:
3ala4y OIITUMHU3AIINU

53

[TonsTue o napagurmax
nporpammupoBanusi. O030p SI3BIKOB
IIPOrpaMMHUPOBaHUS

54

[TonsiTe 06 06bEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMUPOBAHUU

55

OO0BeKThI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

57

[IpakTuyeckast pabora o Teme
"M cmoip30BaHue TOTOBBIX KIACCOB B




nporpamme”

Paspaborka mporpamMm Ha OCHOBE

58
00BEKTHO-OPHUEHTUPOBAHHOTO MOIX0/a
[Ipaktrueckas padora "Pa3paboTrka
59 MPOCTOM MPOrpaMMBbl C UCTIOJIb30BAHUEM 1
KJ1accoB”
WNukancynsuus. [Ipaktuueckast pabora mo
60 teme "Pa3paboTka kiacca, 0.5
HCIIOJIb3YIOLIEr0 MHKAMCYJISALUI0"
61 Hacnenosanue. [Tomumopduzm
6 [IpakTuyeckast pabora o Teme )
"Pa3paboTka nepapxuu KiaccoB"
DNEeKTPOHHBIM  3aJlaYHUK-
MIPAKTUKYM c
. BO3MO>KHOCTBIO
Cpenpl OBICTPOI pa3pabOTKH TPOTPaAMM. .
. aBTOMATHUYECKON TPOBEPKHU
63 [IpoexTupoBanue naTEpdeiica .
pelieHui 3amaqy 1o
MOJIb30BATEIS
MPOrPaMMHUPOBAHUIO:
http://informatics.mccme.ru
64 [IpoextupoBanue unrepdeiica
MOJIb30BATEIS
65 Hcnonb30BaHue rOTOBBIX YIPABISIEMbIX
3JIEMEHTOB JJIsl IOCTpOeHus uHTepderica
[IpakTuyeckas pabora o Teme
66 "Pa3paboTka nmporpaMMsl ¢ TpadUIeCKUM 1

uHrepdericom"




67-68

N3ydenue BTOporo si3bika
IPOrPaMMHUPOBAHUS

69

KonTponbHas padora no teme
"ANropuT™MBI U IpOrpaMMupoBanue”

Caiit Koucrautuna
IlonaxoBa
kpolyakov.spb.ru

70

OTalbl KOMIIBIOTCPHO-MATEMATHYCCKOI'O
MOACIIUPOBAHUA

71

Juckperusanus pu MaTeMaTU4eCcKoOM
MOACIIUPOBAHUHN HECTIPCPBIBHBIX
npoueccoB. MoaenupoBaHNue IBUKEHUS

72

[IpakTraeckas paboTa 1Mo Teme
"MoaenupoBaHue ABUKECHUS"

73

MogenupoBaHue OMOJIOTMYECKUX CHCTEM.
[IpakTraeckas paboTa 1o Teme
"MoaenupoBaHHue OMOJIOTHUECKHIX
cucteM"

0.5

74

Maremartudeckue MOJIEIN B SKOHOMHKE.
BreraucnaurensHbIie OKCIICPUMCHTEI C
MOJCIISIMHU

75

BepositHocTHBIE MOsienH. [IpakTHdeckas
pabora o Teme "MMuTanimoHHoe
MOJICJIMPOBAHUE C TTIOMOIIBIO METO/1a
MomnTe-Kapmno"

0.5

76

KOMHBIOTepHOG MOJCIUPOBAHUC CUCTEM
YIIpaBJICHUA

77

O0paboTka pe3ynbTaToOB KCIIEPUMEHTA

78

TabnuunbIe (peNAIUOHHBIC) 0a3bl JAHHBIX




[Touck, coprupoBka u GuIbTpaIsL
JTaHHBIX. 3aMpoCchl Ha BBIOOPKY JaHHBIX.

79
3anpocsl ¢ mapamerpamu. Beraucisemoie
MOJISL B 3aIlpocax

20 [IpakTuyeckas pabora o Teme "Pabora ¢
roToBo 0a3oi JaHHBIX"
MHuoroTta0iauunbie 6a3bl JaHHBIX. THUITBI

81 cBsA3el Mexay Tabauamu. Buemnuit
Kiro4. [lenocTHOCTh Oa3bl JaHHBIX
[IpakTuyeckast pabora o Teme

82 "Pa3paboTka MHOTOTaOIUIHOMN Oa3bI
TaHHBIX"

23 3anpockl K MHOTOTA0IHYHBIM 0a3aM
TAHHBIX

24 [TpakTudeckas padora 1o Teme "3ampocsl
K MHOTOTa0JIMYHON 0a3e JaHHBIX"

85 S3bIk ynpaBieHust gaHHbeiMu SQL
[IpakTuyeckas pabora o Teme

86 "VrpapieHue JaHHBIMHU C TTOMOIIbIO
a3pika SQL"

27 Hepensnmonnspie 6a3bl JaHHBIX.
DKCHepTHBIE CUCTEMBbI

88 Hurtepuer-npuioxeHus
[TonsiTue 0 cepBepHOM M KIIMEHTCKOM

89 4yacTAxX caiita. TeXHOJIOTHS «KJIUEHT —
cepBep», €€ TOCTOMHCTBA U HEAOCTATKU

90 OcHoBbl si3pika HTML




91

[IpakTuyeckas pabora o teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

92-93

Ocuossl ga361ka HTML

94

[IpakTuueckas padora no Teme "Co3nanue
BEO-CTpaHUIIBI, BKIIOYAIOIICH
MYJbTUMEAUNHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIC, BUJIEO0)"

95

OcHoBBI KackaHBIX TabmuIl ctuieit (CSS)

96

[IpakTuyeckas pabora o Teme
"OdopmieHne cTpaHUIlbl C TOMOIIBIO
KacKaJIHbIX Ta0uul cTuiieii”

97-98

Cuenapuu Ha si3bike JavaScript

99

®opMmbl Ha BEO-CTpaHULIE

100

[pakTuyeckas padora 1o Teme
"O6paboTka maHHBIX (HopM"

101

Pasmemienue Be6-caiiToB. Yciayra
XOCTUHTa. 3arpy3ka ¢ailioB Ha calT

102

Kanpuposanue. Mcnpasienue
nepcrektuBbl. ['mcrorpamma. Koppekuus
YPOBHE#1, KOppEeKIHs LIBETA.
O06eclBeurnBaHNE BETHBIX N300pakeHU

103

BBoj n300paskeHuil ¢ UCIOJIB30BaHHEM
pa3IMYHBIX H(POBBIX YCTPOUCTB.
[pakTuyeckas padora 1o Teme
"O6paboTtka nnuppoBbix Gororpaduit”

0.5

104

Perymbs. Pabora ¢ o6nactsimu. OunbTpsl.
[MpakTuueckas padora mo Teme "Perymp

0.5




QpoBsIX hoTorpaduii”

MHorocnoitHble n300pakeHus. TekcToBbIe

105 ciou. Macka cnos. Kanansl. Coxpanenue
BBIJICIIEHHON 00JIaCTH

106 [IpakTuyeckas pabora o Teme 1
"MHorocnoiiabie n300paxxeHus"
[ToaroroBka umtrocTpanuii s Beo-

107 caiToB. [IpakTuyeckas pabora 1o Teme 0.5
" AHUMHPOBaHHBIE N300paKeHUS"

108 Bexropnas rpaduka. Bekropuzamms
pacTpoBBIX H300paKeHU

109 [IpakTuyeckas pabora o Teme 1
"Bekropnas rpaguka"

110 [IpuHLIUIIBI TOCTPOEHUS U
peAaKTUPOBaHUS TPEXMEPHBIX MOJIEIeH

11 [IpakTudeckas padora o teme "Co3nanue |
IPOCTBIX TPEXMEPHBIX MoJIenen"

112 Cerounbie Moaenu. Marepuasl

113 [IpakTuueckas pabora no teme "CeTouyHble 1
monenu"

114 MonenupoBaHue HCTOYHUKOB OCBEIICHHS.
Kamepni

115 [IpakTuyeckast pabora o Teme |
"Pennepunr"

116 AnnutuBHble TeXHOJOrUU (3D-nipuHTEpPHI)

117

ITonsatue o BHpTyaﬂLHOﬁ PCAJIbHOCTHU U
,I[OHOHHGHHOﬁ PCAIbHOCTHU




KonTponbHas padora no teme

Caiit Koncrautuna

118 "UudopManinoHHbIe TEXHOJIOTUN" : e
pMail kpolyakov.spb.ru
119-
136 PesepBHOE BpeMs 18
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOTPAMME




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* Undopmaruka (B 2 wyactsx), 10 xmacc/ [lomskoB K.FO., Epemun E.A.,
OObmectB0 ¢ orpannueHHOW oTBeTcTBeHHOCThIO «BMHOM. JlaGopartopus
3HaHUW»;  AkuuoHepHoe ooOmectBo  «M3marenbctBo  «IIpocBemieHue»
 Uadopmatuka (B 2 wactax), 11 wmacc/ IlonskoB K.}O., Epemmn E.A.,
OObmectBo ¢ orpannueHHOW oTBeTcTBeHHOCThIO «BMHOM. JlaGopartopus
3HaHuI»; AkmoHepHoe obiecTBo «M3aarenscTBO «IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Nudopmartuka. YMK mna crapmeit mkonsl: 10-11 kmaccsl. YriryOneHHBIN
ypoBeHb. MeToauueckoe mocoOue g yuuTens / ABTOP-COCTaBUTEINb:
M.H. bopoaun. — M.: BUHOM. JlabopaTtopus 3nanuii, 2019.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* KoMmproTepHBIii TPaKTUKYM B DJJIGKTPOHHOM BHJE C KOMIUICKTOM
AJIEKTPOHHBIX Y4YEOHBIX CpEJCTB, pa3MENIEHHbIH Ha calTe aBTOPCKOTO
kosuiektuBa; http://kpolyakov.spb.ru/school/probook.htm

* DJEKTPOHHBIN 3aJaYHUK-TIPAKTUKYM C BO3MOXHOCTBIO aBTOMAaTHYECKOM
MIPOBEPKH pelIeHui 3a1a4 1o MIPOTPaMMHUPOBAHUIO:
http://informatics.mccme.ru/course/view.php?1d=666

* Marepuanbl Ijis MOATOTOBKM K WTOTOBOW aTTECTAIlMM MO WH(POPMATHKE B
dbopme EI'D, pasmemniénHbie Ha caliTe MaTepHallbl, pa3MEIICHHBIC Ha caiTe:
http://kpolyakov.spb.ru/school/ege.htm

* Meroauyeckoe nocobue s yuutens: http:/files.lbz.ru/pdf/mpPolyakov10-
11fgos.pdf

* Kommuekr ®enepaibHbiX HUPPOBBIX HHYOPMAIMOHHO-00pAa30BATEIbHBIX
pecypcoB (manee DIMOP), mnomemennsii B kouiekuuto DIIUOP:
http://www.fcior.edu.ru

» CeTreBas MeTOAWYECKasT CIY)KOa aBTOPCKOTO KOJUICKTHBA IS TEJaroroB Ha
canite n3garenbcTBa: http://metodist.lbz.ru/authors/informatika/10/
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* Komnexkuus DOP: http://school-collection.edu.ru/catalog/rubr/7B005424-
FBBA-3F09-69DD-0CDSECA70F31/23729/?interface=electronic

» OenepanbHbIN HEHTP HHPOPMAIIMOHHBIX 00pa3oBaTenbHBIX pecypcoB (OMC):
http://fcior.edu.ru/

* Enunas xomnekius nudpoBbiX o0pa3oBaTeNbHBIX pecypcoB: http://school-

collection.edu.ru/
» JITaboparopust uapopmarrkun MUOO: http://www.metodist.ru
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