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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma no yuebHomy mnpeamery «HMHdopmaTuka» Ha ypoBHE
cpenHero oOmiero oOpa3oBaHMsI COCTaBJIIEHa B COOTBETCTBHE C DenepanbHOM
paboueit mporpammoii mo napopmatuka COO, a Takke ¢ HOPMATHBHO-TIPABOBBIMH
nokyMeHntamu OOII COO MAOY «I'umnazust Ne 7 «Cubupckas», 1 Ha OCHOBE
TpeboBanuii k pesynbratram ocBoenus OOIl COO, mpexacraBienHsix B OI'OC
COO u XapakTepUCTUKH IUIAHUPYEMBIX PE3yJbTATOB JIyXOBHO-HPABCTBEHHOTO
pa3BUTHS, BOCIHMTAHMUS W COLMAIIM3AIMU OOYYaIOIIUXCS, MPEICTAaBICHHON B
denepanbHON TporpaMMme BOCIMUTAHHS W HEMOCPEACTBEHHO MPHUMEHSETCS MpH
peanuzanuu obsizarensHoi yactu OOIT COO.

[TporpamMma no unpopmatuke (yriiyOaéHHbIH ypOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHMM K pe3yjbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHblx B @I'OC COO, a Ttakxke ¢enepaibHOi padoueit
POrpamMMbl BOCIIUTAHHUS.

[IporpaMMa 1o wuHpopMaTHKEe [AET NPEACTABICHUE O ILENAX, OO0Ien
CTpaTerud OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEICTBAMU
yueOHoro npeamera «MHpopmaTuka» Ha yrIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s3aTeNbHOE peIMETHOE coJiepKaHue, pea1ycMaTpUBaET ero
CTPYKTYPUPOBAaHHE 110 pa3jeiiaM U TeMaM Kypca, ONpPEAEIIIeT PaclpeeIeHUE ero
1o kinaccaM (rogam H3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHue yyeOHbIX 4acoB
0 TEMaTW4YeCKUM pa3fenaM Kypca H pPEKOMEHAYeMYy (IPHUMEpHYIO)
MOCJIEIOBATENbHOCTh ~ UX  M3YYEHMS C  Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTMKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMma o uH(pOpMaTHKE ONpeeseT KOTUUECTBEHHbIE U KaueCTBEHHbBIE
XapaKTEPUCTUKU y4eOHOro Marepuana [yl KaxJaoro roja u3y4eHusi, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HANOJHEHUs Pa3HOro BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCcTallu oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCcyapCTBEHHOW UTOTOBOM atTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KypCa YUUTEIIEM.

HNudopmatuka B cpegHem o01ieM 00pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3y4YaroIIeH
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UMHPOPMAITMOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NpPUMEHEHHs]  UH(MOPMATHKU, TMpEeXAEe  BCEro
MH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;



MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku ©  HWHPOPMAITMOHHOM
NEeATEIbHOCTH.

Kypc uHbOpMaTHKu A7 YPOBHS CPEIHEro 00IIero oOpa3oBaHUS SBIISICTCS
3aBEpIIAIOIIUM HTAllOM HEMPEPHIBHON MOArOTOBKH oOOydarouuxcsi B 00J1acTu
uHDOPMATUKA U UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUpaeTCs
Ha cojiep)KaHue Kypca WH(OPMATUKH YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  WHGOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUM, Aa€T TEOPETUUECKOE OCMBICIECHUE, MHTEpIIPETaIlui0 U 0000IIeHne
ATOTO OMBITA.

PesynpTaThl  yriayOiaEHHOrO ypOBHS M3y4eHHs ydyeOHOTO MpeameTa
«Uudopmartuka» OpUEHTHPOBAHBI HA TOMYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil npoPecCUOHATIBHOW  JIEITENIbHOCTH KaK B paMKax JaHHOU
npeIMeTHON 00JacTH, TaK U B CMEXKHBIX ¢ Hell 00sacTsax. OHU BKIIIOYAIOT B ce0s:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMUA M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHasl MpeAMeTHas 00JacTh, PACMO3HABAHUE COOTBETCTBYIOIIMX WM
IPU3HAKOB M B3aUMOCBSI3€1, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TMYHBIE TTOIXO0/IbI
K U3YUYEHUIO SIBJICHUI, XapaKTEePHBIX JJI1 U3y4aeMOM peIMETHOM 00JacTH;

YMEHUE peularb THUIOBBIE INPAKTUYECKUE W TEOPETUYECKUE 3a/auH,
XapakTepHbIE ISl HCIOJIb30BaHMSI METOJOB M HHCTPYMEHTapusi JaHHOMN
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIHOCTHU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OOJaCTIMHU
3HAHUM.

B pamkax yriny0Gn€HHOro ypoBHS u3yueHus WHOOpMATHKUA 00ecreuynBaeTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alnusaXx  MOpo(ecCHoHaIbHOTO  O0pa3oBaHUsA MO  CHEIUATLHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € IU(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
mporpaMMHasi WHXEHepus, HHPOpMallMOHHAsE 0€30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIUICHHBI WHTEPHET BEIIeW, HCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OECpOBOJHOM CBA3M, POOOTOTEXHHKA, KBAHTOBBHIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpPENECIEHHOIO PEECTPa, TEXHOJOTWH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHasi 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHusi —  OOecCIeueHUe
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydJaromerocs, €ero
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOIIErOCsS MHPOPMAIIMOHHOTO 001IecTBa
Y BO3pACTAIOIIEH KOHKYPEHIMM Ha pBhIHKE Tpyaa. B cBs3M ¢ 3TUM H3y4yeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:



c(OpMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOTO Ha TOHUMAHUU POIU
nHpopMaTHKHA, WHOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIICHUS;

chOpMHPOBAHHOCTh YMEHHMM pa3nuyarh (aKThl W OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJIETh HMX CBSI3b C KPUTEPUSMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CHCTEMOM LIEHHOCTEN, ITPOBEPATH HA JOCTOBEPHOCTD U
0000611aTh HH(pOPMAITHIO;

chOpPMHUPOBAHHOCTh  MPEJCTAaBICHUNW O  BIUSHUUM  MHGOPMAIMOHHBIX
TEXHOJIOTUI Ha U3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
YKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHIMYECKOr0, MPUPOIHOTO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHH;

MPUHSATUE TPABOBBIX U ITUYECKHUX aCMEKTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUEHHBIX B CO3JJaHUE M HCIOJIb30BAHKE
MH(OPMAIIMOHHBIX CUCTEM, paCIPOCTPAHEHNE HH(OPMALUY;

CO3JaHH€ YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4E€OHOH, NMPOEKTHOW, HAYyYHO-
UCCIIEIOBATENbCKOM U TBOPYECKOM JESITENbHOCTH, MOTHMBALUMU OOYYaroIMXcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Paznen «llu¢gpoBasi rpaMoOTHOCTB» IIOCBALIEH BOIPOCAaM YCTPOMCTBA
KOMIBIOTEPOB M APYTUX JJIEMEHTOB LHU(PPOBOTO  OKPYKEHMs, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetTd HHTEpHET M UCHOJIb30BAaHUIO WHTEPHET-CEPBHUCOB, HH(GOPMALIMIOHHON
0€30MacHOCTH.

Paznen «Teopernueckue ocHOBbI HMHPOPMATHKHW» BKIIOYaeT B ceOs
MOHATUUHBIN anmapat WH(POPMATUKH, BOMPOCH KOJUPOBAHUS HMH(POPMAIIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHUPOBAHMeE» HANPABIECH Ha pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
dbopMHpOBaHUE HABBHIKOB peaM3alliy MPOrPaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MHpopMauMoOHHBIE  TEXHOJOIMM»  TIOCBIAIIEH  BOIPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTn30BAHHBIX B MPHUKIATHBIX
MPOTrPpaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YMCIE B 33Ja4ax aHaIn3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W D3JEKTPOHHBIX TAaOMUIl NJIs pEelIeHUs
NPUKIIAAHBIX 33]1a4.



B npuenénnom nanee copepxkanuu yueOHoro mpeamera «Mudopmaruka
KypPCUBOM  BBIZICJICHBl  JIONOJHUTENIbHbIE TEMbl, KOTOpPhIE HE BXOAAT B
00s13aTeNbHYI0 MPOrpaMMy O00yUYEHHS, HO MOTYT OBITh MPEJIOKEHBI I U3yUCHUS
OTJICIbHBIM MOTUBHUPOBAHHBIM M CITOCOOHBIM 00YYarOIIINMCHI.

YrnyOnéHHBI ypOBEHb U3YYCHHUS WH(DOPMATHKH pPEKOMEHIYeTCS IS
TEXHOJIOTHYECKOTO  MpOQMiIs, OpPUECHTHPOBAHHOTO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JACATeTbHOCTU. YTIyONEHHBIM ypOBEHb H3yYEHUS
UHPOPMATUKNA OOECTICUNBACT: TIOJTOTOBKY OOYUYaIOIIUXCs, OPUSHTHPOBAHHBIX Ha
CHCIMALHOCTA B 00JIaCTH HWH(POPMAIIMOHHBIX TEXHOJOTHA W HWHXXEHEPHBIC
CHCIMATLHOCTH, yYacTHe B MPOSKTHOH W HCCIEI0BATEIbCKOW EATeIhHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAINpPAaBICHUSAMU OTpacid HWH(OpPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH, MOATOTOBKY K yYacTHIO B OJMMIIMAIaX U claue
Ennnoro rocyapcTBEHHOTO 3K3aMeHa 10 HH(POPMaTHKE.

[TocnenoBarenbHOCTh HU3Y4YEHHS] TE€M B Mpeesiax OJHOT0 roja oOydeHus
MOXKET OBITh M3MEHEHAa MO0 YCMOTPEHHIO YUYUTENsS TpU TMOATOTOBKE paboueit
IPOrpaMMBbl U TIOYPOYHOTO TIJIAHHUPOBAHUSL.

OO1ee ynciIo YacoB, pEKOMEHAOBAHHBIX JIJISl U3y4YeHHsI HHGOpMaTUKu — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 vacoB (4 yaca
B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

udpoBasi rpaMOTHOCTD

TpeGoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [TU(DPOBOTO OKPYKEHUSI.

[TpunHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSIHHAasT W JOJTOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
oMOIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMSITH.

OCHOBHBIE  TEHJICHIMA  DPa3BUTHS  KOMIBIOTEPHBIX  TEXHOJIOTHU.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BBIYUCIUTEIbHBIE CUCTEMBI M 00paboTKa
OonpImMX JaHHBIX. MOOWIbHBIE HHMQPPOBBIE YCTPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
PoGoTu3npoBaHHbIE MPOU3BOCTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
porpaMMHOr0o oOecredeHus: U ux HazHaueHue. OCOOEHHOCTU MPOTrPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnieueHue. OmnepalMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W JAEUMHCTAUIAIUSA  OPOTPAMMHOIO
oOecrieyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss U UMEHOBaHUS (aijoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[IporpammHoe oOecneuenue. JIuieH3upoBaHUe MPOrPaMMHOI0 0OECIICUEHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CBOOOAHOE MPOrpPaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE MCIOIb30BaHUE MTPOTPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasl
3aKOHOJATeILCTBOM Poccuiickont denepanu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MpOrpaMMHOTro obecrieueHus U U(PPOBBIX PECYPCOB.

[IpuHIMIIBI IOCTPOCHUS U ANNAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CeteBblie npotokonbl. Cetb UHTEpHET. Anpecauus B cetu MHTepHet. [IpoTokoib
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHucTpupoBanue. [lojlydyeHre JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M certh. OmnpeneneHue mapuipyTa JIBHKEHUS
ITAKETOB.



Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonH(pOpMaITMOHHBIE CHUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHHU
(Hanmpumep, JIOKamusi MOOWIBHBIX TelehOHOB, OIpPEACIICHUE 3arpy>KeHHOCTH
aBTOMAarucTpaseil), ~HTepHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE CcepBUCHI M yciyrd. CollMalibHbIE CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJICUCTBHS W oOMeHa maHHBIMU. CeTeBOW
ATUKET: TpaBWia TMOBeIeHUS B KubOepmpocTpaHcTBe. [Ipobiema momMHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C MCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TeXxHoJorui. OO1ue mpodsieMbl 3alUThl
uadpopmaruu  u  wHbOpMaIrMoHHOW  Oe3omacHocTH. CpeacTBa  3aIlUTHI
uH(OpPMAITUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX M aBTOMATH3WPOBAHHBIX
uHopMaIMOHHBIX  cucTemax. lIpaBoBoe oOecrieueHne HWHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBpamieHne  HECAHKIIMOHUPOBAHHOTO  JOCTynma K  JIUYHOU
KOH(pUIECHIIUATBHOW WH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOMJIBHBIX yCTpoHcTBax. BpenoHocHOE mporpaMMHOe 00ecreyeHrue U CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuzaius JAYHOTO apXHuBa
uHdopmaiuu. PezepBHoe konuposanue. [laponbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IIUDPHIL.
[udper npoctoir 3amensl. [udpp Lesaps. [udp Buxenepa. Anroputm
mdposanust RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarusi, nanusie u 3Hanus. MHbopmalimoHHpie mporeccsl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JAUCKPETHBIC BEJIWYMHBI M CUTHaIBL. HeoO0XoauMocTh
JTUCKpeTH3auu uHopMmaIuu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B ITU(MPOBBIX CUCTEMAX.

JIBoruHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHuibpl n3Mepenust KkomuecTsa nHpopMauu. AnaBUTHBIA MOIX0] K
OIICHKE KOJIMYeCcTBa MHPOPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILEJIbIX W JPOOHBIX YHCET B
MO3UIIMOHHOW cucTemMe cuucieHus. CBOMCTBa MO3UIIMOHHOW 3aluCH dYuCIa:
KOJMYECTBO UG B 3aMUCH, MIPU3HAK JCIUMOCTH YMCIa HA OCHOBAaHUE CHUCTEMBI
CUMCJIEHUS. AJITOPUTM TMEPEBO/IA LIEJIOr0 Ynciia U3 P-UYHOUN CUCTEMBI CUHCIICHHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B HECSITHUHYIO.
AJTOpUTM TIepeBOJia 1IEJIOr0 YUClia U3 JECATUYHOM CUCTEMBbI cuucieHus B P-



nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomunas,
BOCbMEPHUYHAS U IIECTHAATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXK]y HUMHU.
Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUA. TpondHas
YPaBHOBEILIECHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. KomupoBka ASCIl. OpnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduuecKux JaHHBIX MPHU 33JJaHHBIX pa3penieHuH U TyOrHe KOJUPOBaHUS 1[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Dopmarbl rpaduyeckux (paityios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. OneHKka HHPOPMAIMOHHOTO 00hEMa 3BYKOBBIX JTaHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3piBaHUS. BbICka3bpiBaTelbHBIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlormueckue ToXxaecTBa. Jloka3aTenbCTBO JIOTMUYECKHX TOXAECTB € MOMOUIBIO
Ta0JIHI ICTUHHOCTH. JIornuecKue onepanuy U onepauy HaJl MHOKECTBAMU.

3aKoHBI aNreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMNA OT KOJIMYECTBa apryMeHTOB. [1oJHbIE CUCTEMBI IOTUUECKUX (DYHKIIHM.

Kanonnueckne  gopmbl  jmormueckux  BbipakeHuil.  CoBepIlIEHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbiEe (OPMBI, aITOPUTMBI HX
MOCTPOCHMUSI IO TaOJINIIE UCTUHHOCTH.

Jlormueckue »sneMEHTBI B cOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IlocTpoeHne cxeM Ha JOTMYECKUX BJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3allUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBnenne HeENbIX 4YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YEeHHOCTH
JAana3oHa 4YuCeNl MpPU OrPaHMYCHUU KOJMYecTBa paspsaoB. llepenonHeHue
pa3psIHONM CeTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIN
JIOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCE.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKUil Hu
nukanaeckuit  casuru. lludpoBanue ¢ mnomompl0o TOOMTOBOM — omepaiuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKCEJ B MaMiITH KOMIIBIOTEpA. 3HAuallas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAYCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHbIE C OrPAHUYCHUEM KOJMYECTBA



pa3psiaoB. BellonHeHWe onepanuii C BEIIECTBEHHBIMU YHCIAMHU, HAKOIUICHHE
OLITUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

OmnpeneneHrue BO3MOXKHBIX pPe3YyJIbTATOB pabOThl MPOCTEHIINX aIrOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUHCIHUTEIBHBIX alropuTMOB. OrnpeneneHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHus 3aJad Ha KoMIbloTepe. MHCTpyMEHTal bHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAuuK, mnpo@uiupoBIMK. KoMnumisuus W HHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WUurerpupoBanHas cpena pa3paboTku. Meroasl OTIAIKU IPOrpamM.
Hcnonb3oBaHue TpacCUpOBOYHBIX Tadiun. OTiagounsli BeiBoA. llomraroBoe
BBITIOJIHEHNE NTpOorpaMMel. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LICJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxnbie ycnoBus. [luknel ¢ ycinoBuem. [{ukiael 1O MEpPEMEHHOM.
B3auMo3aMeHs€MOCTh ~ pa3lMYHbIX  BUAOB  IUKIOB. HBapumaHT UUKIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTUPOBaHHE IIporpamm. Hcnons3oBanne KOMMEHTAapHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U MHCTPYKIIMH JJIs1 ITOJIb30BATENS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYHMCIICHUS: pa30uWeHue 3alucu 4YHcia Ha OTAENbHbIE IUQPBHI,
HaxXOoXJIE€HWE CYMMbl M MpPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3alaHHOM Juamnaszone. IIpencraBinenue
YyHucia B BUJIE HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTKa JaHHBIX, XpaHAIuXxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
@aitnoBbie nepeMeHHbIe ((aitnoBbie ykazatenu). Urenne u3 (aitna. 3anuce B
Gaiin.

Pa3buenue 3anaun Ha noazanayu. [loamporpamMmmel (mpoueaypsl U GyHKIUN).
Pexypcus. PexypcuBnbie 00bekThl ((hpakransi). PekypcuBHBIE Mpolenypbl u
¢ynkun. Mcnonb30Banue cTeKka A OpraHu3aliyi peKypCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMOJMOTEK  MOANPOTpPaMM  CTOPOHHUX  MPOU3BOAMUTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsle MeTonbl. TouHoe U NpUOMMKEHHOE pEUICHHs 3aJayu.
YucneHHble METO/Ibl PELIEHUS] YpaBHEHH: MeTo1 niepebopa, METO/ MOJIOBUHHOTO
nenenus. [lpubnmx€HHOE BBIUMCIICHHE JUIMH KPUBBIX. BhIumclieHWe TmIiomiaaeu



buryp ¢ TMOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METO
tpaneuuii). Ilonck makcumyma (MuHUMYMa) (GYHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  SI3bIKA
POrpaMMUPOBAHUS sl 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IMOSIBJIEHUH CHMBOJIa B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPM [TaHHOW CTPOKHM, 3aMEHa HAWJACHHON MOACTPOKM Ha JPYTYH CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH 4HCEN. BbramciieHne 0000MEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YMCIOBOM MOCIEN0BATEILHOCTH (CyMMBI,
MPOU3BEICHUS, CPEIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJLHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKHU (METO
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
Bbeictpast coptupoBka wmaccuBa (ayroputM QuickSort). JIBouuHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpuibl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 3a/IaHHBIM MPaBUJIaM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

NupopmanuoHHbIE TEXHOJIOTUH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMeHTbl. CHocku, orjaBienue. KosuiekTuBHas paboTra ¢ JOKyMEHTaMH.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnmnorpaguueckux ccpuiok. OdopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TekcTa. TexHuueckue cpeicTBa BBOJA
Tekcta. CrHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIEC 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/MJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKUe JaHHBIX,



BU3yaJIM3alMs TaHHBIX, HHTEPIPETAUsA pe3yabTaroB. I[Iporpammubie cpencrsa u
UHTEPHET-CEPBUCHI ISl 00pabOTKH U MPE/CTaBICHUs JaHHBIX. boblIne NTaHHBIE.
Mammnnoe o0y4yenue. HTeNIeKTyanbHblii aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BbluncieHne cyMMBIL,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAUMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Breruncnenne koad@uimeHta KOppesiuu IBYyX psAaoB HaHHBIX. [locTpoenwue
CTOJOYATHIX, JMHEWYATBIX W KpYroBbIX auarpamm. lloctpoenue rpaduxos
¢ynkuii. [logOop nMHUM TpeH[a, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM ¢ TIOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOWCK HAaWIYyYIIEero pelieHus B 3aJaHHbIX yclaoBusax. Llenesas
¢byHkius, orpanudeHus. JlokanbHble M TJI00QJbHBI MHHHMYMBI II€JIEBOM
¢bynkiun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KIIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Teopernueckrue mMNOAXOAbl K OLEHKE KOJMYecTBa HWH(pOpMauu. 3aKoH
annuTuBHOCTH MH(popmanuu. @opmyna Xapriau. MHpopManus v BEpOSATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl CKaTHsl JaHHBIX C TOTEPSAMH. Y MEHbILIECHHE
riyOuHbI KogupoBanus 11Beta. OCHOBHBIE UeH anroputMoB cxatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IE€peAadyd OT
MH(POPMAILIMOHHOTO 00BbEMA JaHHBIX M XapaKTEpUCTUK KaHasla CBA3M. [IpuumHbI
BO3HMKHOBEHHUS OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINe
oOHapy>KuBaThb W HUCIPaBJIATh OIMIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cHUCTEMBI W HUX B3auMozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIIMOHHBIN TIpotiecc. OOpaTHast CBSI3b.

Mogenu u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBHE MOIEIN
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIH MoaenupoBaHus. dGopmanusaius
NPUKJIAJAHBIX 33]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHIpUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUl] CMEXKHOCTH, BECOBBIX MaTpHUI, CIHCKOB CMEXKHOCTH. Pemenue
ATOPUTMUYECKUX 3aj7]a4y, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOeHUE
ONTUMAJBHOIO MYyTH MEXIy BeplIMHAMU Tpada, ompeaeseHue KOJIMYecTBa



pa3IUYHBIX MyTed MEXAY BEPIIMHAMH OPUEHTHUPOBAHHOIO AlUKIAYECKOIrO
rpada).

JepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[TpencraBienue apupMeTUUECKUX BBIPAKEHUN B BUIE AepeBa. JJuckpeTHble Urpbl
JIByX UTPOKOB C MoJIHOHM nH@opmanueil. [loctpoenne nepesa nepebopa BapHaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIMYHON (popMe. BRIMTPHIIIHBIE U TPOUTPHIIIHbIC
NO3ULMHN. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 MHTeJIEKTa. CepBHUCHI MAIIMHHOIO IEpEBOAA U
pacrno3HaBaHMs yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHHE METOIOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B OOyd4arommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. uTepuer Beweit. [lepcrnekTunbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEIIEKTYaIbHBIX CUCTEM. HEMpOHHBIE CETH.

AJITOPUTMBI H IPOrPpaAaMMHPOBaHUeE

QopMmaim3anuss  NOHATHSA — anroputma.  Mammea  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BblUMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOM
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH ~ QITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. IlepebopHbie anroputmbl. [Ipumepsl pazIU4HBIX aAITOPUTMOB
pelIeHus OJTHOM 3aJ1a4M, KOTOPBIE UMEIOT Pa3JINYHYIO CIIOXKHOCTb.

[Touck mpOCTBIX YHMCEN B 3aJaHHOM JUAaNa3OHE C IOMOLIBIO aIropuTMa
«pemiero IDparocheHar.

MHoropa3psaHbie 1eible Yucia, 3aJ1a4i JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMAaTHBHBIE MAacCUBBI, OTOOpa)k€HHsA). XOIII-TAOJIHIIBL.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BBIpaXECHUS. Bpluucienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHHUMAaNIbHOTO OCTOBHOIO JI€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue pgepeBa Al 3alaHHOTO aApUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xoa aepeBa. Mcnonb3oBaHue creka u
ouepeu s 00xoaa iepeBa.



JlunamMu4yeckoe TMpOTpaMMHUPOBAHWME KaK METOJN  pEIIeHHs 3amad ¢
COXpaHEHUEM TMPOMEKYTOYHBIX PE3YyJIbTAaTOB. 3aJadd, PEIIaeMbIe C TTOMOIIBIO
JTUHAMUAYECKOTO TPOTPAMMUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (DYHKITUH,
MO/ICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBAa M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIHU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsius, Hacae0BaHKue, MOTUMOpPHU3M.

Cpensl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunrtepdeiica
nosib3oBaTenst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMbBIX — AJIEMEHTOB IS
MOCTpOEHUS nHTEpdeiica.

O630p  s3bIKOB  mporpamMmmupoBaHusi.  [lonstme o  mapagurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

DTambl  KOMITBIOTEPHO-MAaTEMAaTHUECKOTO  MOJICTUPOBAHMS:  ITOCTAaHOBKA
3amaun, pa3paboTka  MOJENTH, TECTUPOBAHHWE  MOJETH, KOMITBIOTEPHBIN
AKCIIEPUMEHT, aHATN3 PE3yJIbTaTOB MOACIUPOBAHUS.

Juckperusanusi Npd MaTEeMaTUYECKOM MOJICIIMPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MogenupoBanue JBWKEHHUsS. MojeaupoBaHre  OMOJOTHYECKUX
cCUCTeM. MaremaTndeckue  MOJEIM B  JKOHOMHKE.  BpIYMCIHTEIbHBIE
AKCIIEPUMEHTHI C MOJICIISIMHU.

OOpaboTKka pe3yJbTaTOB SKCIEPUMEHTA. METOJ] HaUMEHBIIUX KBaJIPaTOB.
OrneHka YHCIOBBIX TAPaAMETPOB MOJCIUPYEMBIX OOBEKTOB U  MPOIECCOB.
BoccranoBnenue 3aBUCUMOCTEH 10 pe3ybTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MiMutanmonsHoe
MoenrpoBanue. CHCTeMBI MaCCOBOTO OOCITY )KMBaHHSI.

Tabnuunbie (pensiiinoHHBIE) Oa3bl JaHHBIX. Tabnmuiia — mpeacTaBiIeHUE
cBegeHuii 00 ogHOoTMHHBEIX oOBekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaGoTa ¢
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
buabTpanys TaHHBIX. 3alpoChl Ha BBIOOPKY JMAaHHBIX. 3alpOCHl C IMapaMeTpaMu.
Brrancnsiemsie mosis B 3ampocax.

MHorotabmuunble 0a3pl JaHHBIX. THIBI CBS3EH MeEXAy TaOIUIIaMH.
Buemnuii kro4. LlenocTHOCTh 6a3bl TaHHBIX. 3alpoChl K MHOTOTaOIWYHBIM 0a3am
JTAHHBIX.

NutepHer-ipuiioxkenus. I1loHaTre o cepBepHON U KIIMEHTCKOM 4acTsAX CauTa.
TexHONmoTHs «KJIMEHT — CepBEp», €€ MOCTOMHCTBA U HemocTaTku. OCHOBBI SI3bIKA
HTML wu kackamueix tabmui ctuiei (CSS). Cuenapuu Ha si3pike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y cayra XocTuHTa. 3arpy3ka ¢haijioB Ha CauT.



BBoa n300pakeHUil ¢ HCMONB30BAHUEM PA3MYHBIX IUGPOBBIX YCTPOWUCTB
(undpoBeIX (PoToANMMmapaTOB M MUKPOCKOIIOB, BHJIEOKAMEpP, CKAaHEPOB M APYTUX
ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekimuss  ypoBHEH, KOppEKUHs — IIBETa.
OOecuBeurBaHUE IIBETHBIX H300pakeHu. Perymb. PabGota ¢ obnactsaMmu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TekcroBble cion. Macka cmos. Kanausl.
Coxpanenue BblfeieHHONW obnactu. [lonroroBka winmocTtpanuit Ajis BeO-caiToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekropnas rpaduxa. I[lpumutuBbl. HW3meHeHue mopsijaKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ' pynnuposka. Kpussle. @opmarsl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX H300paKEHU.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHUEe HWCTOYHUKOB OCBELICHUS.
Kamepsl. AnautuBHble TexHosioruu (3D-npuntepsl). [loHaTne o BUpTyadbHOU
pEeaNbHOCTU U AOTOJIHEHHOW PEaTbHOCTH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
WH®OPMATHUKE (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT TOTOBHOCT U  CIIOCOOHOCTh
o0y4arommxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEW MO3UIUCH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIM, TMO3UTUBHBIX BHYTPEHHUX
yOCXKJICHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSM  POCCHMCKOTO
oO0I1IecTBa, paclIUPEHUE KU3HEHHOTO ONBITa U OMBITA JEATCIBHOCTH B IIPOIECCE
peanu3alu  CpeJCTBaMU  y4eOHOro TMpeaMeTa OCHOBHBIX — HampaBieHUU
BOCTIMTATENIbHOMN JAEATEIIbHOCTH.

B pe3ynprate wusyueHus uHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocs OyayT copMHpOBaHBI CIASAYIONINE JTUIYHOCTHBIC
pe3yJIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa W TPaBOMOpPsIKa,  COOJIIOJICHME  OCHOBOIMOJIAralIUuX  HOPM
HH(pOPMAITMOHHOTO TIpaBa U MHPOPMAITMOHHOM 6€30IIaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITH HUJCOJIOTHM JKCTPEMU3MaA, HaAIMOHAIW3MA,
KCceHOGOOMHN, JTUCKPUMHUHALIUM TIO COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAHI0, JOCTHKEHUSAM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaUCHUS UHPOPMATUKH KaK HAyKH
B JKU3HU COBPEMEHHOT0 OOIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MuTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasi JCTETUKY HAy4HOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI HCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCMOJIb30BaHUHU MH()OPMAIIMOHHBIX TEXHOJIOTHH;



S) pu3u4ecKoro BOCHUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3/I0POBBIO, B TOM 4YHCIE 3a CYET
coOto/IeHUsl TpeOOBaHUI 0€30MacHON KCIUTyaTallud CPEACTB MHPOPMAIIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTUBHOMW JESTEILHOCTH TEXHOJOTMYECKOW M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

uHTEepec K cdepaM MNpPOPECCHOHAIBHON JESATENbHOCTH, CBS3aHHBIM C
nH)OPMATUKON, MPOTPAaMMHUPOBAHUEM U HHPOPMAIUOHHBIMH TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTIKCHUAX HAyKH WH(OOPMATHKA U HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBeplLIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TUTAHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus, B TOM 4YuClIe C Y4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKHU, JOCTHKEHHUSIM HAayYHO-TEXHUYECKOrO IMporpecca H
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIU WHOOPMAITMOHHBIX PECYPCOB,
MH(MOPMAITMOHHBIX TPOIECCOB U HH(MOPMAIIMOHHBIX TEXHOJOTHN B YCIOBUSIX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHUE LIEHHOCTH HAYYHON ESTEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

B mpoiiecce qOCTHXKEHUS JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no wuHPopMaTHke Yy OOYy4YarOIIUXCS COBEPIICHCTBYETCS AMOLMOHAJIBHBIN
WHTEJJIEKT, Mpe/roaararonui copMrupoBaHHOCTh:

CaMOPETYJIUPOBAHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJalnTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIICH CTPEMJICHUE K JOCTHKCHUIO LIEJIH U
yCIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JIEWCTBOBATh, UCXOMAS HU3 CBOMX
BO3MOKHOCTEH;



HIMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTBHIBaTh €ro MNPHU OCYIIECTBICHHMH KOMMYHHUKALIMH, CIIOCOOHOCTH K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOy4awmierocss OyayT copMuUpoBaHbl MeTampeaMETHbIC
pe3ynbTaThl, OTPaXCHHbIC B YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUSAX, & UMEHHO —
NO3HABATEJIbHBIE  YHHBEPCAJIbHbIE y4YeOHbIE JIEWCTBHUS, KOMMYHHKATHUBHbIE
YHUBEpCAIbHbIE Y4YeOHBIE JCUCTBUS, PETYJISITUBHBIE YHUBEpCAIbHBIE YUYEOHBIE
JEHUCTBHUS, COBMECTHAsS IEATEIbHOCTD.

ITo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

1) 0a3oBble JIOrH4YecKHue JAeCTBUSL:

CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBIN TMPU3HAK WM OCHOBAaHHWS I CpaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh 1EeNU JACSITENbHOCTH, 3aJaBaTh MapameTpbl M KPUTEPUU UX
JIOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBHUE PE3YJIHTaTOB
[EJISIM, OLICHUBATh PUCKH TOCEACTBUMN JCSITEIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEABHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHUBHOE MBIIICHUE TIPH PEIICHUHN KU3HESHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH y4eOHO-HCCIIE0BATEIbCKON M TPOCKTHOM JIESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTHICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIICCTBJISATh PA3JIMYHbIC BHUJBI JESITEILHOCTH TO TOJYyYEHUIO HOBOTO
3HAHMS, €r0 WHTEPIpETalny, MPeoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX



y4eOHBIX CHUTyallMsX, B TOM YHCIE MPH CO3JaHUU YYEOHBIX U COIMAIBbHBIX
IIPOEKTOB;

¢bopMUpOBATh HAYYHBIM TUI MBIIUICHHUS, BIaJIeTh HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3alauyd B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PpELICHUs, HaXOAUThb apryMEHThI JJI1 J0Ka3aTelIbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh IapaMeTPbl U KPUTEPUHN PEILICHMUS,;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PCEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpPEeHOca CPEeNCTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATENBHYIO M MPAKTHYECKYHO OOJAcTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBbIKAMH MOJyYEHUsI UHPOPMAIMKU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATEJIBHO  OCYIIECTBJISATH  IIOWCK,  aHallM3, CUCTEMAaTH3aluil |
MHTEPIIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHUS;

co3gaBaTh TEKCThl B pa3au4HbIX ¢Gopmarax ¢ Y4E€TOM Ha3HAYCHUS
uHpopMaMu U 1EJNEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIN3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalmu, €€ COOTBETCTBUE
MPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMAM;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUMA B PELICHWH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHeM TpeOOBaHUN DSPrOHOMHMKH, TEXHUKH OE30IacCHOCTH,
TMTUEHBl, PECypcOCOEpekKEeHMs, MpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3allUThl  WH)OpManuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

1) oO61enme:



OCYIIECTBIISATH KOMMYHHUKAIIMHA BO BCeX chepax KU3HM,

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, IMMOHWMATh 3HAYCHUE
COI[MATIBLHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluidl u
CMATYaTh KOH(IUKTHI;

BJIQJICTh  Pa3JIMUYHBIMU  ClocoOaMu  OOIIEHHST W B3aUMOJICHCTBUS,
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MDIUKTHBIC CUTYAIlHH;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEN KaXJ0TO YJICHA KOJUICKTUBA;

NpUHUMATh 1€MW COBMECTHOM  JE€ATCIBHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUS MO HX JOCTHKCHUIO: COCTABJATH IUIAH JCHUCTBU,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM Y4YaCTHHKOB, OOCYXIaThb pe3yiIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KA4ye€CTBO CBOEr0 BKJIAJa M KaXKJAOTO y4YaCTHMKA KOMAaHJbI B
oOIIMiA pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TPOEKTHI, OLEHMBAaTh UJEHU C TMO3UIUU HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanms:

CaMOCTOSITENIbHO OCYLIECTBIIATH IO3HABATENIBHYIO NESITEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTebHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.



2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJa/J€Th HABbIKAMU  IIO3HABATEJIbHOM  pediieKcMM  KaK  OCO3HAaHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 10 UX CHUKCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINW3E pEe3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIMX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

B mnpouecce uzydenus kypca HMHOOPMATUKH YIIIyOJEHHOrO YpoBHsS 6 10
Knacce oOydaromuMmuca OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
PE3yNbTATHI:

BJIQJICHUE TMPEJICTaBICHUSIMU O poJii MH(GOpMAlMU U CBA3AHHBIX C HEH
MPOIIECCOB B TMPHUPOJAE, TEXHUKE W OOIIECTBE, NOHATHUAMH «HHGOPMAIIU,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3P PexT», «MH(POPMAILIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIaJ€HUE MeToAaMHu Ioucka uHpopmanuu B cetd HWHTepHeT, ymeHue
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOIYYCHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHbIE, MPUBOJAUTH IPUMEPHI
UCTOYHUKOB MX TIOJY4YeHUs] M  HAMNpaBlICHUS HCIOJIb30BAaHUSA, YMEHHUE
KJIacCU(PHUIIMPOBAaTh OCHOBHBIE 33/Jlaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHU), MOHUMATh
MOCIIEI0BATEIBHOCTD PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3alllsl TaHHBIX, UHTEPIPETALMS pPe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA W (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB, TEHICHIUI pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;



BJIAJICHUE HaBbIKAMU PaOOThl C ONEPAlMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOIO OOECreueHus M pelieHus ydeOHBIX 3aJad 1o
BBIOpAaHHOM cHienUaIn3alny;

HaJIMYUE NPECTaBICHUNA O KOMIIBIOTEPHBIX CETSX U UX POJIA B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereir, 00 OOmMX NpUHIUNAX pa3pabOTKu M (HYHKIUOHHUPOBAHUS HMHTEPHET-
IIPUIIOKECHUM;

NOHMMaHUE YIrpo3 HWH(POPMAIMOHHONM 0€30IacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3TUM yIrpo3aM, COONIOJIEHHE MeEp
0€30I1acCHOCTH, NMPEAOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MTEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHHE TPEOOBAaHNUI TEXHUKH O€30MMACHOCTU U TUTHUEHBI PU padoTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU IIU(PPOBOTO OKPY>KEHUS, TOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX IMporpamm, 0a3 JaHHBIX U
paboTsl B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALUU PA3IUYHBIX BHJIOB
uHpopMalu, yMEHHE ONpeAcssITh HUHPOPMAIMOHHBIH O00BEM TEKCTOBBIX,
rpaMUecKux M 3BYKOBBIX JaHHBIX MPHU 33JJaHHBIX MapaMeTpax JHCKPETH3aluH,
YMEHUE OINpEACNATh CPEAHIOI CKOPOCTh IIEpENadd JAHHBIX, OLICHUBATh
U3MEHEHUE BpPEMEHHM Iepefadyd Ipu H3MEHEHUH HH(POPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

YMEHUE KCIONb30BaTh MPU PEUICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOW 3alUCU
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAHHEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YHWCIa B IMO3WLIHMOHHOM CHCTEME CUMCIEHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBINOJHATh apU(PMETHUYECKUE Olepalud B MO3UIUOHHBIX CHCTEMax
CUMCIICHHUS,

YMEHHE BBINOJHATh MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIOJIb3YS
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOUTHh JIOTMYECKOE BBIpAXKEHHE B
JTM3bIOHKTUBHOW U KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
VMCTUHHOCTH, HUCCJIEN0BATh O0JACTh MCTUHHOCTU BBICKA3bIBaHMS, COAEPIKAIIETO
NepeMEHHBIE, PEIIATh HECI0KHbBIE JJOTHYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUIA;

MOHMMaHuE 0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCJIOBOW M TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJIEHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JIMana3oHe, 00pad0oTKa MHOTOPA3PSIAHBIX HETbIX
YHCEeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CI0XKHOCTh H3Y4aeMbIX B Kypce O0a30BbIX alrOpPUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeOOpHbIe
aJITOPUTMBI, TBOMYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEIICHUsI OJHOM 3a7a4u;



BJIaJICHUE YHUBEPCAIbHBIM SI3bIKOM MPOTPAMMUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIIPaBISAIONIUE
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh aHAIW3 MPEIJIOKEHHOW MPOTrpaMMBI:
OTIPEENATh PE3YNbTAThl PabOTHl MPOTPAMMBI NMPHU 33JaHHBIX UCXOJHBIX JAaHHBIX,
ONpENEINATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHBECTH K OIMMUOKE B padoTe
porpamMmbl, GOPMYyIUPOBATh MPEII0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YyMEHUE CO3/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEpPHANIbl C UCTIOJIb30BAHIUEM BO3MOXKHOCTEN COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
U 0o0paboTKM  JaHHBIX  (BKJIIOYas  BBIUMUCIEHHUE  CYMMBI,  CPEIHEro
apu(PpMETUYECKOTO, HaWOOJBIIET0O W HAUMEHBIIEr0 3HAYCHUH, pEIICHHE
YpaBHEHUH, BHIOOP ONTHUMAJIBLHOIO PEIICHUs, MOA00p JWHUM TPEHJA, pPElIeHUE
3a/1a4 MPOTHO3UPOBAHUA).

B npouecce u3yueHus Kypca HHPOPMATUKU YrayOJn€HHOTO ypoBHS 6 11
Kn1acce oOydarOmUMUCs  OyayT  JOCTUTHYTHI  CIEAYIOIIUE  TPEAMETHbBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KOIbI), HUCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKHU MIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECTeUMBAIONIUN HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JTAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIM30M rpados
(3amauM  TOCTPOCHHUS ONTHUMAIBHOTO TYTH MEXAYy BepiimHamu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAY  BEpIIMHAMU
OPUEHTUPOBAHHOTO AlUKIMYECKOro rpada), yMEHUE HCIOJIb30BATh JIEPEBbs MPHU
aHajgu3e MW TIOCTPOCHUU KOJOB W JUIsI TPEACTaBICHUS apUPMETHUECKUX
BBIPAXEHU, TTPU PEUICHUM 3a/1a4 TTOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPaTEruio Urphl;

yMEHHE pa3palaTbiBaTh W PEAJIM30BBIBATH B BHJIE MPOTpaMM 0a30BbIC
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX THUIIOB C
y4€TOM OrpaHUYEHUN Ha JMAna30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHATH IMpU
pEelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OYEPEAU, AEPEBbS),
WCIIOJI30BaTh 0a30BbIE OMEpAMH CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapPTHBIE U COOCTBEHHBIC MOMPOTPAMMBbI I 00paOOTKH YMCIOBBIX JTaHHBIX



U CHMBOJIbHBIX CTpPOK, MCIOJB30BaTh MpHU pa3pabOTKe MporpamMMm OHUOIHOTEKH
HOJIPOTpaMM, 3HATh (DYHKIIMOHAIBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, yMEHHUE UCTIOIh30BaTh CPECTBA OTIAIKH MPOTPAMM B
cpeze MporpaMMHUPOBaHUs, YMEHHE JOKYMEHTUPOBAThH MPOTPAMMBI;

yYMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIaJICHNEC OCHOBHBIMU CBEJCHHUSMH O 0a3zaX JaHHBIX, HX CTPYKTYpe,
CpeACTBaX CO3/MaHUsi W PabdOThI C HUMH, yYMEHHE HCIOJIb30BATh TaOIHMYHBIC
(penaumonHbIe) 0a3bl JaHHBIX (COCTABIATH 3alpOChl B 0a3ax JaHHBIX, BHIOIHATH
COPTUPOBKY M TIOWCK 3amuceld B 0a3e MaHHBIX, HAMOJNHATH pa3padoTaHHyIO 0azy
JAHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTEeMaTUUECKUE MOJICIH JJI aHAINU3a
O0OBEKTOB W TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaNM3 Ppe3yNIbTaTOB, IIOJYYEHHBIX B XOJE€ MOJCIHPOBAHUA, OLCHUBATDH
COOTBETCTBUE MOJEIH MOJEIHPYEMOMY OOBEKTY WM MPOIECCY, MPEICTaBIATh
pe3yIbTaThl MOJICITMPOBAHUS B HATJISTHOM BUJIC;

YMEHUE OpPraHW30BBIBATh JIMYHOEC HH()OPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIB30BAHUEM PA3IMYHBIX CPEICTB MHUMPOBBIX TEXHOJOTHH, TOHUMAaHHUE
BO3MOYKHOCTEH ITU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NIOHUMaHUE OCHOBHBIX MPHHIIUIIOB Pa0OThI, BO3MOKHOCTEH W OrpaHHYCHHUSI
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WMHTEIUICEKTa B Pa3IMUYHBIX OOJIACTSIX,
HaJIMYMe TMPEJCTABICHUH O Kpyre pemaeMbpIX 3a/ad MalIMHHOTO OO0y4YeHHS
(pacmo3HaBaHusl, KI1acCU(PUKAIMKE ¥ TPOTHO3UPOBAHMS) HAIWYKE TPEACTABICHUN
00  WCHONB30BaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pasznea 1. lndpoBasi rpaMoOTHOCTD
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKU JaHHBIX
1.2 ITporpammHoe oOecrieueHue 6
1.3 KomnerotepHsie cetu )
1.4 WNudopmannonHas 6€30nacHOCTb 7 2
Hroro no pazgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 PeA opman 20 1 2
KOMIThIOTEpE
2.2 OcHOBBI anreOphl JOTUKU 15 1
2.3 Komnbrotepnas apudmernka 7 1
Wroro no pazueny 42
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 Brenenue B mporpaMmmupoBaHue 16 0.5
3.2 BcnomoratenbHbIE anropuTMBl 8
3.3 YuciieHHbIE METOIBI 5




AnropuT™MBI 00pa0OTKH CUMBOJIBHBIX

3.4 5 1
JAHHBIX
3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 11 3.5
Wroro no pazueny 45
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN
4.1 ‘ OO6paboTka TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHan3 TaHHBIX 8 3
Htoro no pazneny 14
IToBTOpEHUE 11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus 1 nHPOpMaMOHHBIE
1.1 bopan bopan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
2.1 DNeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pazgen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomnbsroTepHo-maremaTuueckoe 3 9
' MOJICIUPOBAHHE
3.2 ba3n1 manHbBIX 10 4
3.3 Be6-caiiTe 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-monenupoBanme 3
Hroro mo pazneny 48




IToBTOpeHune

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC 2025/26 yueonblii rox, 2026/27 y4edoHbIii roj

YCTPOMCTB

KosnuuyectBo yacos DJIEeKTPOHHbIE
Nem/m  Tema ypoka Konrtpoabnbsie IIpakTHueckue Aara wHpopbie
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoThI pecypes!
TpeboBanus TeXHUKH OE€30IIACHOCTH U
TMTUEHbI IPH paboTe ¢ KOMITBIOTEPAMU U
1 JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro 1 1
OKpy>keHHsl. BxoiHast KOHTpoJIbHAs
pabora.
5 [TpuHIUIBI paOOTHl KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMEH JaHHBIMH C ITIOMOIIBIO IIIVH. 1
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHYECKOE BBIIIOJIHEHNE TPOrPaMMBI 1
MIPOLIECCOPOM
OnepartuBHas, IOCTOSTHHAS U
5 JOJTOBpEMEHHAs aMsATb. KoHTposepbl 1
BHEIIHUX yCTpOHCTB. IIpsmoit noctymn k
namsITu
6 CoBpeMeHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH 1
[IporpamMMHoOe obecrieueHue KOMIbIOTEPOB,
7 KOMITHIOTEPHBIX CUCTEM M MOOMIIBHBIX 1




CucreMHOE ITporpaMMHOE 00ecrieyeHHeE.

8 OnepanoHHbIE CUCTEMBbI

9 Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapamienpsHOE IPOrpaMMUPOBAHUE

10 WHcTamiauus v JeMHCTaIUI s
IIPOrpaMMHOT0 00ecreueHus
®aiinoBbie cuctemsl. [IpuHIAIIBI

1 pa3MelleHus 1 UMeHOBaHUs (hailioB B
noiroBpeMeHHoM namsatu. lllabmonsl 1uis
ornucaHus rpymni ¢aiion
3akoHogarenbcTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecreyeHns U JTaHHbIX
[TpuHIUTIBI TOCTPOCHUS U anmapaTHBIE

13 KOMITOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cerp UnTEpHET

15 Pasnenenune IP-cetn Ha moaceTu ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl nestensHocty B cetu MIHTEpHET.

17 Cepsucel UnTepHeta. 'ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI M YCIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpamMmHoe o0ecriedeHne
U METOJ1bI OOpPBHOBI ¢ HUM

20 [IpakTuyeckas pabora o Teme

"AHTUBHPYCHBIE TPOTrPaMMBbI"




21

Opranuzanus TU4YHOTO apXuBa
uHpopmanuu. PezepBHoe KonupoBaHue.
[TaponbHas 3ammura apxuBa

22

23

[udpoBanure JaHHBIX

Anroput™m mudpoanus RSA.
Creranorpadust

24

[IpakTnueckas padbora 1o Teme
"[lludpoBanue 1aHHBIX"

25

26

27

28

29

WNudopmanus, 1aHHBIC ¥ 3HAHUS.
WudopmanroHHbIe TPOIECCH B TPUPO/IE,
TEXHHUKE U 00I11eCTBE

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHaibl. Heo0XoaumMocTh JUCKpeTU3auu
nH(popMaluu, IpeJHa3HAYeHHOM 115
XpaHeHus, mepenadu 1 00paboTKu B
U(POBBIX cUCTEMAX

JIBonuHoe kKogupoBaHue. PaBHoMepHBIE U
HepaBHOMEpHBIE KObI. [lekoanpoBaHue
COOOIIEHNH, 3alIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJOB

VYcenosue @ano. I[loctpoeHne 0AHO3HAYHO
JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JIepEeBa.
I'pad An. A. Mapkosa

EnuHuis n3mepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJMYECTBa HH(OpMAIUU

30

CucTeMbl CUUCIICHUS

31

[IepeBon uncel U3 OAHON CUCTEMBI




CUMCIICHHUS B IPYTYIO

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U

32 [IECTHAAATEPUYHAS CUCTEMBI CUUCIICHHS,
CBSI3b MKy HUMH
JIBon4Hasi, BOCbMEpUYHas U

33 HIeCTHAALATEePUUHAs CUCTEMbI CUUCIICHHS,
CBSI3b MEXY HUMU
JIBou4Hasi, BOCbMEpUYHas U

34 HIECTHAALATEPUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MEXY HUMU

35 Apudmernueckue oneparyy B
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS

36 TpouuHast ypaBHOBEIIIEHHas cCCTEMa
CUMCIICHUS

37 JIBOMYHO-/IECATUYHASI CUCTEMA CUUCIICHUS

38 KoaupoBanue TekCTOB

39 PacTtpoBoe koupoBaHue H300paskeHH
[IpakTnueckas pabota 1o Teme

40 "luckperusaius rpapuieckon
uHpopmanuu"
LIBeToBBIE MOsIENN. BexTopHOE

41 KoaupoBanue. @opmarsl (haiiios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka
Koauposanue 3Byka. Onenka

42 MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX

JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUN U Pa3PsIAHOCTH




KOJIMPOBaHUsA

[IpakTuueckas pabota 1o Teme

43 "JluckpeTu3zanus 3ByKoBor HHPpopManuu"

44 Kontponbnas padota «lIpeacraBieHue
nH(pOpMaLIUK B KOMIIBIOTEPE)

45 OcHOBBI anreOpsl JIOTUKA

46 Jlornueckue oneparuu. Tabmuibl
HWCTUHHOCTHU
Jlornueckue Belpaxenus. Jlornueckue

47 TOXAecTBa. J{0Kka3aTenbCTBO JIOTHUYECKUX
TOXKJIECTB C MIOMOIIBIO TAOJIUIl UCTHHHOCTH
[IpakTnueckas pabota 1o Teme

48 «[TocTpoeHue u aHAIH3 TAOJHIT
WCTUHHOCTHU B TaOJIMYHOM TIPOIIECCOPEH

49 Jlornyeckue onepanuu u onepamnuy Haja
MHO>KE€CTBaMHU

50 Jlornyeckue onepanuu 1 ONepanuy Haj
MHOKECTBAMU

51 3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHHIE
peo0pa30BaHUs JOTUYECKUX BbIPAXKEHHM

59 Jlornyeckue ypaBHEHHS U CUCTEMBI
YpaBHEHUI
Jlornueckue QyHKIMH. 3aBUCUMOCTh

53 KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GyHKIMH OT KOTMYECTBAa apryMEHTOB.
[TonmHBIE CUCTEMBI IOTHYECKUX (PYHKITHIA

54 Kanonnueckue (OpMbI TOrHYECKHX

BbIpakeHUI1. COBEpIICHHbBIE




TN3BIOHKTUBHBIE M KOHBIOHKTUBHBIE
HOpMaJsbHbIe (POPMBI, AJITOPUTMBI UX
MIOCTPOCHHUSI 110 TaOIHIIe UCTUHHOCTH

55

56

57

Jlormyeckue 371€MEHTHI B COCTaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropaspsigHblil
CyMMaTop

[TocTpoenue cxem Ha JOTHUECKUX

9JIEMEHTAaX. 3aIlMCh JIOTHYSCKOI0
BBIpAXXCHUA 110 JIOTHYECKON CXeMe

58

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

59

60

61

62

KonrtponbHas pabota «OCHOBBI aaredpsl
JIOTUKH

[IpencraBneHue HEIbIX YUCEN B TAMATH
KoMIbioTepa. OrpaHUYEHHOCTh AMana3oHa
Yyycell IPU OTPaHUYEHUU KOJIMYECTBa
pa3psaoB. Ilepenonnenue paspsaHoi
CETKH

be33nakoBbIe ¥ 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIH
JIOTIOJIHUTEIBHBIN KOJI OTPULATEIbHBIX
YHCEN

IToGuTOBBIE JTOrMYECKHE ONEPAIIHH.
Jlornueckuii, apudpmernueckuit u
LUKJIMYECKUH CIABUTH

63

[IudpoBanue ¢ MOMOIIHIO TOOUTOBOM
onepanuu «uckiovaroniee U




HpCHCTaBJIeHI/Ie " XPAaHCHUC B IaMATHU

o4 KOMITBIOTEPA BEILIECTBEHHBIX YHCE 1
BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU

65 YHCIaMU, HAKOTUICHHE OMIMOOK MpH 1
BBIYHCIICHUSX
[IpakTrueckas padota o teme «M3ydeHnue

66 MOPa3PAAHOTO MAITMHHOTO MPECTaBICHUS 1
LEJIBIX M BEIIECTBEHHBIX YHCEI»

67 AHauM3 aropuTMOB 1
OTarnbl pemeHus 3a/1a4 Ha KOMITBIOTEPE.

68 HHCcTpyMEeHTAIBHEIC CPE/ICTBA: 1
TPAHCIATOP, OTIATINK, TPOPHUIUPOBIIUK
Cpena mporpamMmmupoBanus. KoMnumsius u

69 WHTEpIpeTanus nporpaMm. BupryanbsHbie 1
MamuHbl. IHTETpHpOoBaHHas cpena
pa3zpaboTku

70 Meroasb! OTJIaIKK TPOrpaMM 1

71 Turmsl IepeMeHHBIX B S3BIKE 1
MIPOrPaMMHUPOBAHHUS

72 O0paboTKa IeNbIX Yncel 1

73 O0paboTKa BEUIECTBEHHBIX YHCEI 1

74 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

75 Bersnenus. CnoxHble ycI0BUsS 1

76 [ukitel ¢ ycrmoBuemM 1
[{UKITBI 110 IEpEMEHHOM.

77 B3aumo3ameHs1eMOCTh pa3InyHbIX BUI0B 1
[IUKIIOB

78 O6paboTka HaTypaTbHBIX YHUCETT C 1




HCIIOJBb30BaHHUECM LIMKJIOB

HaXO)KILCHI/IC BCEX ITPOCTBIX YHCECI B
3aJJaHHOM AHaI1a3oHe HpaKTI/I‘-ICCKaSI

79 0.5
pabota no Teme «Pemienne 3agad METOIOM
nepebopar»
80 WNuBapuaHT nuKIa
81 JIOKyMEHTUPOBaHHE TPOTPaMM
82 O06paboTKa JaHHBIX, XPAHSIIUXCS B
¢aiimax
83 PasOuenue 3amaun Ha roa3anayu
Vcnonp30BaHue CTaHAAPTHON OMOIHOTEKH
84 s3bIKa IporpaMmupoBanust. [logkirouenue
OMOIMOTEK MOANPOTPAMM CTOPOHHHX
MPOU3BOAUTENEH
85 [Toanporpamms! (rpoueaypsl U ¢ yHKIIUHN)
86 [Tonnporpammsl (poueypsl U (pyHKITIH)
87 [IpakTnueckast pabota 1o Teme 1
"PazpaboTka moamnporpamm"
Pekypcus. PekypcuBHble 00BEKTHI
88 (ppakrainsr). PexypcuBHbIe poLeaypsl U
¢bynkuuu. Mcnonp3oBaHue cTeka s
OpTaHU3aIH PEKYPCUBHBIX BBI30BOB
89 [IpakTuyeckas pabora o Teme 1
"PexkypcuBHBIE IOAITPOrPaMMBI"
90 MoaynabpHBII NPUHLIMI IOCTPOCHUS
IporpamMmm
91 YucieHHble METOIBI
92 [TpakTrueckas paboTa mo Teme 1




«HucnenHoe pelieHue ypaBHEHU

93

94

Hcnonn3oBanue JUCKPETHU3alluN B
BBIYHMCIINTCIIBHBIX 3aJa4dax

[IpakTuueckas pabota 1o Teme
«[IpubnmxEHHOE BHIUMCICHHUE JUIUH
KPUBBIX U IUIOMIaeH Guryp»

95

[IpakTuueckas padora no teme «Ilonck
MakcuMyma (MUHUMYyMa) QyHKIIUN»

96

OOpaboTKka CHMBOJIBHBIX JTAHHBIX.
AJTOpPUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

97

98

99

100

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: pa30MeHUe CTPOKH Ha CJI0Ba 10
MPOOEIbHBIM CUMBOJIAM

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: IOMCK MOACTPOKU BHYTPH JTaHHOU
CTPOKH; 3aM€Ha HalJICHHOM MOJICTPOKH Ha
APYTYI0 CTPOKY

[IpakTuyeckas pabora o Teme
"O6paboTKa CTPOK C HCIIOJIB30BAaHHEM
(GyHKIUH cTaHTApTHON OMOIMOTEKH SI3bIKA
IIpOrpaMMHUpOBaHus"

FeHepaLu/Is{ CJIOB B 3aJaHHOM aJ'I(I)aBI/ITC

101

MaccuBbI ¥ TIOCIIEIOBATEIEHOCTH YHCEIL.
[IpakTuueckas pabota 1o Teme
"3anosHeHne maccusa'

0.5

102

O06001IEHHbIE XapaKTEPUCTUKN MAaCCHBA




JInHEeHbBINA TOUCK 3aJaHHOT0 3HAYEHUS B
Maccuse. [IpakTudeckas pabora o reme

103 " . 0.5
JIMHEeNHBIN MOUCK 3a/1aHHOTO 3HAYEHUS B

Maccuse"
[IpakTuyeckas padora o Teme "[lorck

104 MUHUMAJIBHOTO (MaKCUMaIbHOTO) 1
3JIEMEHTa B YMCIOBOM MaccuBe"
CopTupoBKa 0JJHOMEPHOTO MacCHBA.

105 [IpocTbie METOIBI COPTHPOBKH. 05
[IpakTnueckas padora no teme "IIpocTsie '
METO/]Ibl COPTUPOBKHU MaccuBa"
CoprupoBka cnusiHueM. beicTpas

106 COPTUPOBKA MaccuBa (aJIrOpUTM 05
QuickSort). ITpakTuueckas pabora Mo Teme '
"BeicTpas copTupoBka maccupa”
JIBOMYHBIH MOMCK B OTCOPTUPOBAHHOM

107 Mmaccuse. [Ipaktuueckas pabora 1o reme 0.5
" JIBOMYHBII TOUCK"

108 JIByMepHbIE MacCHUBbI (MaTpPHUIbI)

109 AnropuT™MbI 00pab0OTKH MaTpPHIT

110 Pemenue 3amau aHann3a JaHHBIX

111 KontponbHas pabota «AJITOPUTMBI H
NPOrpaMMHPOBaHHE)

112 CpencTBa TEKCTOBOTO Ipolieccopa

113 KomnerotepHas BépcTka TekcTa
[IpakTuyeckas padora no Teme "Bépcrka

114 JIOKYMEHTOB C MAaTeMaTHICCKUMHU 1

dbopmynamu”




115

NHCcTpyMEHTBI peLieH3UPOBAHUS

116

117

118

[IpakTuueckas pabota 1o Teme
"MHOrocTpaHU4HbIE TOKYMEHTHI"
O6maunbie cepBuchl. KosiektuBHas
pabora ¢ nokymeHntamu. [Ipakruueckas
pabora o Teme "KonnexkruBHas pabora ¢
JTOoKymeHTamu"

Ananu3 ganueix. bosbinne faHabie

0.5

119

120

Marmnnoe oOyueHue

AHaH3 JaHHBIX C TOMOIIBIO 3JICKTPOHHBIX
TalJInI

121

[IpakTuueckas pabora no teme "AHanus
JTAHHBIX C TOMOIIBIO AIEKTPOHHBIX
(g

122

[Toctpoenue rpadukoB pyHKINH.
[IpakTnueckas pabota 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTHUCTUYECKON 00pabOTKH TaHHBIX B
BU/JIE IMarpaMM CpeJICTBaMU peIaKkTopa
3JIEKTPOHHBIX TabHI"

0.5

123

Jluauu tpenna. Ilpakruueckas padota mno
teme "[logOop nmuHUM TpeHaa,
MIPOTHO3UpOBaHueE"

0.5

124

ITon6op mapamerpa. [IpakTuueckas padbota
1o Teme "YHCIIEHHOE pelIeHHe YpaBHEHUI
C TIOMOIIBI0 TOI00pa apameTpa”

0.5

125

OHTI/IMI/IBaI_[I/ISI KaK IMMOUCK HAUJTydlICeTO
pCUICHUA B 3aJaHHBIX YCIIOBUSX.

0.5




[IpakTuyeckas padora o Teme "Penienne
3aJa4 ONTUMH3ALMHU C IOMOIIbIO
AJIEKTPOHHBIX TabIUIT"

126 MoBTopeHue 1
127 MosTopeHue 1
128 MoBTopeHue 1
129 MosTopeHue 1
130 MosTOpeHue 1
131 MosTopeHue 1
132 MoBsTOpeHue 1
133 MosTopeHue 1
134 [Ipomexyrounas arrecranus 3a Kypc 10 1
KJacca
135 [ToBTOpeHue
136 [ToBTOpEHUE
OBIIEE KOJIMYECTBO YACOB I10 136 215

[NPOTPAMME




11 KJTIACC 2026/27 yueOHblii roj

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udpossbie
/i Tema ypoxka Beero KonTpoabubie IlpakTuuyeckue fll3y'{eﬂl/lﬂ :)Iﬁlil;l;OBaTeﬂbHHe
padoThI padoThI pecypes:
1 Kommaectso nadopmarnmn. Bxognas 1 1
KOHTpOJIbHas paboTa
AJNTOPUTMBI CXKATHS TAHHBIX 1
Anroput™m Xaddmana
[IpakTuueckas pabora no teme "Cixatue
4 JAHHBIX C IIOMOILBIO AJITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1
AJTOPUTMBI CKATHS TaHHBIX C TIOTEPSIMH.
6 [TpakTuyeckas padora no Teme "CixaTtue 1 05
JTaHHBIX ¢ ToTepsmu (anroputmsl JPEG, '
MP3)"
7 CxopocTh Tiepe1aun JaHHBIX
8 [TomexoycToNYMBBIE KOJBI
9 [IpakTuueckas pabota 1o Teme 1 1
"[TomexoycroitunBbie KOAbI"
Cucrembl. KOMITIOHEHTHI CHCTEMBI U UX
10 B3auMozeiicTBrue. CucteMHbiid YHPexT. 1
VYnpasieHnue Kkak HHQOpPMaMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mopenu 1 MOACITUPOBAHUE 1




12 I'pads 1

13 Pemenue 3amau ¢ momonisto rpadoB 1

14 JepeBbs 1

15 OCHOBBI TEOPUH UTD 1
[IpakTrueckas padota mo teme "llonck

16 BBIUTPBIIITHOM CTPATETHH B UTPE C TIOJTHOM 1
nHpopManuen"

17 CpencTBa MCKYCCTBEHHOTO MHTEIIEKTA 1

18 [IpakTuueckas pabora no teme "Cpezncraa 1
HCKYCCTBEHHOTO MHTEIIEKTa"
dopmanuzanus MOHATHS aarOpUTMA.

19 Mammna TrlopuHra Kak yHUBEpcaabHas 1
Mozeib BelunciaeHun. Tesuc Yépua—
Trropunra
[IpakTnueckas pabota 1o Teme

20 "CocraBieHue MpoCTOi MpOrpaMMBbl ISt 1
MamuHbl Teropunra"

21 Mammna [locta

22 Hopmanshble anroputmsel MapkoBa
AJTOpUTMUYECKU Hepa3pelInMble 3a/1a4H.

23 3amaya octaHoBa. HeBO3MOKHOCTE 1
ABTOMATUYECKOU OTJIAJIKU MPOrpaMMm

24 Cno>XHOCTh BBIYUCIICHHI 1
[Torck MPOCTHIX YUCEI B 33 JAHHOM

25 JIMANa3oHe C MTOMOILBIO AITOPUTMA 1
«pemiero IparoceHar

26 [IpakTrueckas padota mo teme "llonck 1

MPOCTBIX YHUCEJI B 3aJITaHHOM JIHana3oHe"




27

MHoropa3psiiHbI€ LEJIbIE YNCIIA, 3aJa41
JUIMHHOHN apu(METUKH

28

29

30

31

[IpakTuyeckas pabora 1o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT'0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
OTOOpaKeHHMS ). XOI-TaOIUIIBI.
[Toctpoenue andaBUTHO-9ACTOTHOTO
CIIOBapsl 71l 3aIaHHOTO TEKCTa

[TpakTrueckas paboTa Mo Teme
"[TocTpoenue andaBUTHO-4ACTOTHOTO
cioBaps Juis 3aIaHHOTO TekcTa"

AHam3 TeKkcTa Ha eCTECTBEHHOM S3BIKE.
Brigenenne nocineaoBaTeIbHOCTEH 110
mabnony. PerynspHsie BeIpaxeHUs.
YacToTHBIN aHATU3

32

IIpakTiueckas padora mo reme "AnHanus
p p
TEKCTa HAa €CTECTBEHHOM S3bIKE"

33

34

35

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO

BBIPpAXKCHUSA

Brruucnenue apudmeTnueckoro
BBIP)XEHUSI, 3aIMCAHHOTO B MOCT(PHUKCHOMN
dbopme

[IpakTuyeckas pabora o Teme
"Boruncienue apupmMeTun4eckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCTPUKCHOMN

dbopme"

36

Ouepenu. Mcnionb3oBaHue ouepenu st




BPCMCHHOI'O XpaHCHHA JaHHBIX

37

38

39

40

[IpakTuyeckas paborta 1o Teme
"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUTOYHBIX CTPYKTYD. [[BonuHBIC
(6unapusbie) nepesbs. [locTpoenue nepesa
JUTS 33JJAaHHOTO apr(PMETHIECKOTO
BBIPKCHUS

[IpakTrueckas paboTa Mo Teme
"Hcnosnb3oBaHue AepeBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

PexypcuBHBIE aropuT™Mbl 00X0/1a epeBa.
Vcnonp3oBaHue cTeka U O4epeIu st
o0xoja repeBa

41

PexypcuBHbIE anropuT™Mbl 00X0/1a JAepeBa.
Hcnonp30BaHue CTEKa U OUEpeIn IS
o0xoja repeBa

42

AnroputMmel Ha rpadax. [Toctpoenue
MUHHMAaJIHLHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

44

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

KonnyecTBo pa3nuyHbIX MyTel MeX1y
BEpLIMHAMU OPHUEHTUPOBAHHOTO
aIMKJINYecKoro rpada

45

Anroput™ JIeHKCTpHI.




46

[IpakTruyeckas pabora 1o Teme
"Beruncienue JiIMHbI KpaTyauilero myTa
MEXy BeplInHaMHu rpada (aJIroputm

Jeitkerper)"

47

48

49

50

Anropurm ®noiiga—Yopiamuia

3azayu, pemaeMple ¢ TOMOLIBIO
JUHAMHUYECKOI0 IPOrPpaMMHUPOBAHUSA:
BBIUHCJICHHE PEKYPCUBHBIX (PyHKLUI

IIpakTryeckas pabora no Teme
"Boruricnenue peKypcuBHBIX (PYHKIIMN C
MOMOILBIO JMHAMUYECKOTO
nporpaMmmupoBaHus"

33,[[8.‘{1/1, peumacMbI€ € ITIOMOIIbIO
ANHAMHUYECKOI'O IIPpOTrpaMMHUPOBAHU:
MOACYET KOJIMYECTBA BApHUAHTOB

o1

[TpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPHAHTOB C TIOMOIIBIO
JUHAMHYECKOTO IporpaMMupoBaHus"

52

53

54

3aiauu, pemaeMple ¢ TOMOIIBIO
AMHAMHUYECCKOI'0 IMMporpaMMHUpOBaHH:
3a1a49u OIITUMHU3aInu

[TonsTre o mapagurMax

nporpaMmupoBanusi. O630p sI3bIKOB
MIPOTPaMMHUPOBAHUS

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUHI

55

O0BexThI U Ki1acchl. CBOMCTBA U METOIbI
00BLEKTOB




56

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

[IpakTuueckas pabota 1o Teme

o7 "Hcnonp30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pazpabotka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a
[IpakTuueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaMMBbI C HUCIIOJIb30BAHHEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota mno

60 teme "Pa3paboTka Kiacca, HCIOIb3YIOIIETO 0.5
WHKaNCyJsuo"

61 Hacnenosanwue. [Tonumopduzm

62 [IpakTnueckast pabota 1o Teme 1
"Pa3zpaboTka nepapxuu kiaccos”
Cpenpl ObICTPOI pa3pabOTKU MPOrPaAMM.

63 [TpoexTrpoBanne nHTEpPEiica
MIOJTb30BATEIS

64 [TpoexTupoBanue uHTEpdeiica
MIOJTE30BATEIS

65 Vcrnonp30BaHue TOTOBBIX YIIPABIIIEMBIX
9JIEMEHTOB JIJIs TOCTPOEHUs MHTepdetica
[IpakTuueckas pabota 1o Teme

66 "Pa3zpaboTka mporpamMmsl ¢ rpad)uaecKuM 1
unrepdeiicom”

67 N3yuenue BTOPOro s3bIKa
IPOrpaMMHUPOBAHUS

68 W3yuenune BTOpOro si3bIka




IIPOrpaMMHUPOBAHUS

69

70

OTansl KOMIIBIOTEPHO-MATEMATHYECCKOI'O
MOZACIIMPOBAHUA
HI/ICKpCTI/IBaI_II/IH IIpyu MaTCMAaTUICCKOM

MOJICIIMPOBAHUU HETIPEPHIBHBIX TIPOIIECCOB.
MopenupoBaHue JBUKESHUS

71

[IpakTnueckas padbota 1o Teme
"MonenupoBanue ABUKEHUS"

72

73

74

75

MopenupoBaHie OHOIOTHIECKUX CHCTEM.
[IpakTnueckas padbota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BrruncinurenbHble SKCIIEPUMEHTHI C
MOJIEISIMH

BepostHocTHbIe MOnenu. [IpakTuyeckas
pabota no Teme "MmuTanuonHoe
MOJIETTMPOBAHUE C TOMOIIBI0 METOIA
Moure-Kapno"

KomnbrotepHoe MoienpoBaHUE CUCTEM
yIIpaBJICHUS

0.5

0.5

76
77

O6paboTka pe3ynbTaTOB KCIIEPUMEHTA

TabnuuHble (pensiuoHHbIe) 0a3bl TaHHBIX

78

[Touck, copTupoBKa U QUIbTpALMs TaHHBIX.
3anpochl Ha BBIOOPKY JIaHHBIX. 3aIIPOCHI C
napamerpamu. Boraucisemsle moss B
3arpocax

79

[TpakTrueckas padota mo Teme "Pabora ¢
roToBoii 0a3oi Ja”HHBIX"




MHuororabauyublie 0a3bl JaHHBIX. THUIIBI

80 CBs3el Mex 1y Tabnumamu. BaenmHuit
kitou. LlenocTHOCTh 0a3bl JaHHBIX
[IpakTuyeckas pabora 1o Teme

81 "Pa3paboTka MHOTOTaOIUYHOMN 6a3bI
IaHHBIX"

82 3anpocsl K MHOTOTa0IMYHBIM 0a3am
JTAHHBIX

83 [IpakTuueckas pabota o Teme "3anpocsl K
MHOTOTa0IMYHON 0a3e maHHBIX"

84 S3bIKk ynipaBnenus qauasiMu SQL
[IpakTuueckas pabota 1mo Teme

85 "YmpaBiieHre JaHHBIMH C IOMOIIBIO SI3bIKA
sQL”

86 Hepensitimonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 WHuTepHeT-npunoxxenus
ITonsATHE O CEpPBEPHON U KIUEHTCKON

88 qacTax caiita. TeXHONMOTHs «KIHUEHT —
cepBepy, €€ JTOCTOMHCTBA U HEJJOCTATKH

89 OcHoBgsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBgsl s13p1ka HTML

92 OcHoBbl s13p1ka HTML
[Ipaktuyeckas padora no Teme "Co3nanue

93 BeO-CTpaHUIIBI, BKIIOYAIOIICH

MYJIbTUMEANIHBIE OOBEKTHI (PUCYHKH,




3BYKOBBIE JIaHHbIE, BUIEO)"

94 OcHoBbI KackaaHbIX Tabmmi cTuiei (CSS)
[IpakTuyeckas pabora 1o Teme
95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1
KaCKaIHBIX Ta0muI cTiiiei"
96 Cuenapuu Ha si3bIKe JavaScript
97 Cuenapuu Ha si3bike JavaScript
98 dopmbl Ha BEO-CTpaHHUILIC
99 [IpakTuueckas pabora no teme "O6padboTka 1
JTaHHBIX hopm"
100 Pa3memenue Beb6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka (aiiioB Ha calT
Kanpuposanue. Mcnpasnenue
101 HepCHeIETI/IBI)I. I'mcrorpamma. Koppeknus
YPOBHEW, KOPPEKIIHS I[BETA.
ObeciBeunBaHNe LBETHBIX U300pakeHU I
BBon nzo0pakeHuit ¢ HCOIB30BaHUEM
102 Pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 05
[IpakTnueckas pabora no teme "O6padboTka
uudpoBbIx Gororpaduit”
Perymib. PaboTa ¢ obnactsimu. OUILTPHI.
103 [IpakTuueckas pabora no teme "Peryib 0.5
uudpoBbIx Gororpaduit”
MHorocnoitasie n300paxenus. TekcToBbIe
104 ciou. Macka cios. Kanansl. Coxpanenue
BBIJICIICHHOW 001acTH
105 [IpakTruyeckas pabora o Teme 1

"MHorocoifabie n300paxxeHus"




[ToaroroBka WiLTFOCTpAIii 1151 BEO-CalUTOB.

106 [TpakTrueckas paboTa Mo Teme 1 0.5
" AHUMHPOBaHHbBIC NU300paKCHUS"

107 Bekropnas rpaduka. Bexropuzarus 1
pPacTpOBBIX N300pakeHUN

108 [TpakTrueckas padota o Teme "BekTopHas 1 1
rpaduka"

109 HP.I/IHI_II/IHBI HOCTpOCI—iI/I}I U peaKTUPOBAHUS 1
TpEXMEPHBIX MOJenei

110 [IpakTuueckas padota no treme "Co3nanue 1 1
MIPOCTBIX TPEXMEPHBIX MoJenen"”

111 Cetounbie MoJien. Matepuaiibl 1

112 HpaKTI/IzIeCKafl paborta no teme "CeTouHble 1 1
MOJIETHN

113 MopenupoBaHie UCTOYHUKOB OCBEIICHUS. 1
Kamepsr

114 [IpakTuueckas pabota 1mo Teme 1 1
"Pennepunr"

115 AnnutuBHbIE TexHOJOTUH (3D-npuHTEpPHI) 1

116 [ToHsITHE O BUPTYATHLHOUN PEATBHOCTH U 1
JIOTIOJTHEHHOM peabHOCTH

117 [ToBTOpenue 1

118 [ToBTOpEeHME 1

119 [ToBTOpenue 1

120 [ToBTOpEeHUE 1

121 [ToBTOpenue 1

122 [ToBTOpEeHME 1




123 [ToBTOpenue 1
124 IToBTOpEeHUME 1
125 [ToBTOpeHue 1
126 [ToBTOpeHue 1
127 [ToBTOpEeHUE 1
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IPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3SOBAHUSI

Kon

NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTAaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0611ero
o0pa3zoBaHus

1.
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1.2

1.3
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1.5

1.6

1.7

1.8

3namo (nonumams)

[TonrnMaHue OCHOBHBIX HPUHLHMIIOB YCTPOWCTBA M (YHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TECHJIEHIUI
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA, BIAJICHUE HAaBBIKAMH PAaOOTHI C
OTNEPAIMOHHBIMA CHUCTEMaMH M OCHOBHBIMH BHJIaMH TMPOTPAMMHOTO
obOecrieueHus JAJs  peuieHus  yuyeOHBIX 3aJad 1[0  BHIOpAHHOM

crenualIn3anuu

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUHOUIIaAX OpraHu3alvi U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

[ToHnMaHKe OCHOBHBIX HMPHUHLUIIOB JUCKPETU3ALUMU DPA3IUYHBIX BUJOB
uH(popManuu

[Tonnmanue ©6a30BBIX alIrOPUTMOB 0OpaOOTKM YHCIOBOM M TEKCTOBOM
uHpopManuy (3aluch 4YKMCEI B IO3ULUOHHONW CHUCTEME CUHCIICHMUS,
JIEIMMOCTb LIEJIBIX YMCEN; HaXO0XKJIEHHUE BCEX MPOCTBIX YHCEN B 3a/laHHOM
nuanasoHe; 00pa0oTKa MHOTOPa3psAAHBIX —IENBIX YHCET; aHaIW3

CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOUCKA U COPTUPOBKHU
3HaHue (YHKIMOHATIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX CPEJICTB
cpenbl pazpaboTKu

BnageHne OCHOBHBIMH CBEACHHUAMHU O 0a3ax IaHHBIX, UX CTPYKTYpe,

CpeIcTBax CO3/IaHus U pabOTHI C HUMHU

ITonnMaHne BO3MOKHOCTEW U OTPAaHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
MHTEJJIEKTa B Pa3JIMYHbIX O00JIaCTAX; HaIU4Me NpeACTaBIeHUNH 00
UCMOJb30BaHUM  WH(POPMALIMOHHBIX  TEXHOJOTMH B PasIMUHbBIX

npodecCHOHATBHBIX chepax

Biagenue TeOpeTMYECKHMM amnmapaTroM, IO3BOJIAIOIIMM OCYILIECTBIATH
[IPEACTABJICHUE 3aJaHHOI0 HATYpaJbHOI'O YKCIIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHHS; BBINOJHATH TpPeoOpa3oBaHMsl JIOTMUECKUX BBIPAKEHUH,
HCIIOJIb3YSl 3aKOHBI anreOpbl JIOTMKH; ONpPEAeNATh KpaT4allIuil myTh BO

B3BCIICHHOM rpaq)e n  KOJIHYCCTBO HYTeﬁ MCXKAY  BCpUIIMHAMU




OpPUEHTHPOBAHHOTO AlIMKINYECKOro rpaga

2.1

2.2

2.3

2.4

2.5

2.6

2.7

Ymemo

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS,
OLICHMBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHUS B HATJISIIHOM BUIE

YMeHne KiIacCHUIMPOBATH OCHOBHBIC 3a/laud  aHajih3a JIaHHBIX
(mporHo3upoBaHue, KIIacCU(UKALIUS, KJIacTepH3alns, aHam3
OTKJIOHEHUH); TIOHUMATh IIOCJIEAOBATEILHOCTh PELICHHUS 33734 aHaln3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BBIOOp ¥ (WJIM) TIOCTPOCHHE MOJACIH, NpPeoOpa3oBaHUE JIAHHBIX,

BU3yaJIM3allMd JaHHBIX, HHTCPIPCTAHA PE3YJIbTATOB

Ymenue onpenensats "HGOPMAIMOHHBIN 00bEM TEKCTOBBIX, I'padUUeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX IMapaMeTpax AUCKPETH3allud. Y MEHHE
OMpEeNATh CPENHIOI CKOPOCTh TMepelayd JaHHBIX, OIICHUBATh
U3MEHEHHE BpPEMEHH Iepelayd NpU H3MEHEHUH HWH(OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTPOUTHb KO/, O6eCHe‘{I/IBaIOH_II/II‘/'I HANUMCHBIIYIO BO3MOKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUS IIPYU U3BECTHOM YaCTOTE CUMBOJIOB

VYMeHue HCIOJIb30BaTh Inpu pCeIICHUN 3adad CBOMCTBA H03I/ILII/IOHHOI71
3alMuCu 4YUCECJI, AJITOPUTMBI MMOCTPOCHUA 3aIlMCH 4YHUCJla B MMO3UITHOHHOM
CUCTEMEC CUHCIICHUA C 3aJaHHBIM OCHOBAaHWEM H IIOCTPOCHHA YMCIIa II0
CTPOKE, coz[epxcameﬁ 3allUCh A3TOr0 4YHCJIa B IO3UIMOHHOM CHCTEME
CUHUCIICHUA C 3aJaHHbIM OCHOBAHUECM, YMCHHEC BBITIOJIHATDH

apI/I(l)MeTI/I'-IGCKI/IC ornepanr B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTU  BBICKAa3bIBAHMUS,

COACPKAIICTO IEPECMECHHBIC,; PCIHIATHL HECJIOXKHBIC JIOTUIYCCKHUEC YPABHCHUS

YMeHHe pelars alrOpuTMHYECKHE 3aladd, CBS3aHHBIE C aHAJIU30M
rpadoB (3aaud MOCTPOEHHUS ONTHUMAIBHOIO MYTH MEXIY BEpIIMHAMH
rpada, ornpeneneHus] KOJUYECTBA PA3IMYHBIX MyTeH MEXIy BEepIIMHAMU

OPHUEHTHPOBAHHOTO AlMKINYECKOTO rpada)

2.8

YMeHne ucnoiab30BaTh JACPEBbs MPU aHAIN3EC U IMOCTPOCHNHN KOJOB U IJIA
MNpEACTaBJICHUA apI/I(bMeTI/I‘-ICCKI/IX BBIpa)KeHHﬁ, npu PpeUICHUU 3aJdav

IOoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY




ITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUTPBIIIHYIO CTPATETHIO

UTPbI

2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIIOJIB30BAHUCM Ta6HI/ILI
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIINWX HUKJIbI, BETBICHUA U

MMOAIIPOIrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpenenaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
IrOpPUTMOB (CYMMMPOBAHHUE 3JIEMEHTOB MacCHUBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOUYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HECKOJIBKHX aJITOPUTMOB pa3H0171 CJIOKHOCTH IJId pE€IICHUA 0,I[HOI>1 3aJa4u

211

BnageHue yHUBEpCATbHBIM SI3BIKOM TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackanb, Python, Java, C++, C#), npeacraBieHusIMA 0 6a30BbIX
TUNIAX JAHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONME  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIW3
MPEIUIOKEHHOW ~ MPOrpaMMBI:  ONPENENSITh  Pe3yNbTaThl  PaOOTHI
pOTrpaMMbl TIPU 3a/IaHHBIX MCXOJHBIX JAHHBIX; OMPEICIATh, IPH KaKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOpPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS 1O  YIYYIICHHUIO

MMpOorpaMMHOI0 KoJia

212

YMeHue peanu3oBbIBaTh Ha BBIODAaHHOM Ui M3Y4YEHUs  SI3bIKE
nporpaMmupoBanusi Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OPAOOTKU YKCEN, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOJKUTENEH; HaxO0XJIeHHEe MaKCUMaJIbHOW (MMHHUMAIbHOM) IHQPHI
HaTypaJIbHOTO YHCJA, 3alIMCAHHOTO B CUCTEME CUUCIIEHHsI C OCHOBAaHHUEM,
He mnpeBblmaromuM 10; BbluMciieHHEe OOOOIIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUS  CPEeJHEro  apu(pMETHYEeCKOro, MHHHUMAIBHOTO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSAIOMINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJIEMEHTOB MAacCHBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C YYETOM
OTpaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWMH, NMPUMEHATh MpU
pELIEHNN 3aJa4d CTPYKTYpPBI JAHHBIX (CIUCKH, CIOBAapHU, CTEKH, OYEPE.H,
JIEpEeBbs1); MPUMEHSATh CTaHJAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX M CUMBOJIBHBIX CTPOK; MCIOJb30BaTh MpU
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBAHUSA




2.13

2.14

YMeHue  WCMoNb30BaTh  JJEKTPOHHBIE — TaOMUIBI IS aHaW3a,
MPEJICTaBICHUST U OOpPaOOTKU NaHHBIX (BKJIFOYAs BHIOOP ONMTHMAILHOTO
peleHusi, moa0op JIMHUM TPEHIA, PEIICHUE 3a/ad MPOTHO3HPOBAHUS),
YMEHHE UCIOJIb30BaTh TaOJWUYHbIC (pENSIIMOHHBIC) Oa3bl JaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

VYMeHue OpraHu30BbIBaTh JIMYHOE HH()OPMALMOHHOE IPOCTPAHCTBO C
UCTOJB30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(PPOBBIX  TEXHOJOTHIA;
NOHMMAaHHE BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB T'OCYJAPCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
IO TH®OPMATUKE

Koxa
1

11

IIpoBepsieMblii 3JIeMeHT coOAepPKAHUA
[udposast rpaMOTHOCTH
OcCHOBHbBIE TEH/ICHIIUU PAa3BUTHUSI KOMITBIOTEPHBIX TeXHOIOTUH. [lapamiensHble

BbIUKCIICHHS. MHOTONpOLIECCOPHBIE CUCTEMBI. Pacnipenenénnbie

BBIYHUCIINTCIBHBIC CUCTEMbI U o6pa60T1<a OOIBIINX JaHHBIX

1.2

13

[TpyHIMIBI TOCTPOCHHSI W allapaTHbhle KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie mnporTokodbl. Cerb HWutepHer. Anpecanuss B cetu HHTepHeT.
ITpotokonsl creka TCP/IP. Cucrema momenusix uméH. Pasnencuue IP-cetn Ha

MMOACETH C MOMOIILIO0 MAaCOK MOACETEH

daitnoBas cucrema. [lonck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs U

uMeHoBaHMs (aityioB B joiroBpeMeHHONW mamsth. [IaGmoHbBl i ommcaHus

rpymi ¢aiinos

14

CKOpOCTI) nepecaauun JaHHBIX. 3aBHCHMOCTh BpEMCHHA nepeaadun oT

HH(bOpMaI_II/IOHHOl"O 00BEMa JaHHBIX U XapPaKTCPUCTHK KaHalla CBsA3H

1.5

1.6

udposanne nanHbix. CHMMETpUYHbIE U HecuMMeTpuuHble mmdpsl. [ndpsr

npoctoi 3amenbl. [Iudp Llesapsa. [ludp Bmwkenepa. Anroputm mudppoBaHus
RSA

Kopapl, no3Bosisitonrie 00HapyKMBaTh U UCIPABIIATH OIIMOKH, BO3HUKAIOIINE IPU
nepenade faHHbIX. Paccrosnue Xammunra. KonupoBanue ¢ HoBTOpeHHEM OUTOB.

Koasl XomMmuHra

Teopernueckrne 0CHOBbI UH(POPMATUKHI

2.1

2.2

JIBonuHoe  koaupoBaHHWE. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MTOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcnosue ®ano. IloctpoeHne oAHO3HAYHO NEKOAUPYEMBIX KOIOB C IOMOIIBIO
nepesa

Teopernueckne mnoOAXOAbl K OLEHKE KoiaudecTBa HHpopmanuu. EauHuisi
U3MepeHus: KosnuyectBa HMHQopManuu. AJpaBUTHBIM MOAXOI K OIEHKE
Kojm4yecTBa WH(oOpManuu. 3aKOH aaauTUBHOCTH uWHpopmanuu. Dopmyna

Xaptau. Uapopmanus u BepostHocts. @opmyna Illennona

2.3

Cucrembl cuucienus. Pa3BépHyras 3amuch LENbIX M JPOOHBIX YHCENT B
MIO3ULMOHHON cucTemMe cuucieHus. CBoilcTBa MO3MIMOHHOM 3amUCH 4YHCHA:
KOJIMYECTBO LU(P B 3alUCH, IPU3HAK JETUMOCTH YHCIIa HA OCHOBAaHUE CHCTEMbI

CUHCIICHHsI. AITOPUTM TIEPEBOJIA TIEJIOT0 Ynciia U3 P-UYHON CHCTEMBI CUYUCIICHHS




2.4

2.5

B JICCATUYHYIO. ANTOPUTM TIEpeBOJa KOHEUHOH P-U4HON ApoOU B NECATUUHYIO.
AJropyuT™M MepeBojia LENOro Yucia U3 JECITHYHOM CHCTEMbl CuucieHus B P-
nunyro. IlepeBoj KoHeuHOU JnecATHUYHOM napobu B P-munyro. J[BonmuHas,
BOCBMEpPUYHAS U IIECTHAALIATEPUYHAs CUCTEMbI CUMCIICHUS, CBSA3b MEXIY HUMHU.

Apudmerndeckre onepanuy B MO3UIIMOHHBIX CUCTEMaX CUMCICHUS

Tpownunas ypaBHOBEIIEHHAsI CHCTEMA CUMCIICHHS. [[BOMYHO-/IeCTHYHAS CHCTEMa
CUUCIICHUS

Komuposanue tekcroB. Koguposka ASCII. OnnobGaiitHbie koaupoBku. CTanaapT
UNICODE. Kommposka UTF-8. Omnpenenenve wuHGOPMAIMOHHOTO 00BEMA

TCKCTOBBIX COO6H.I€HHI>1

2.6

2.7

2.8

2.9

2.10

KomupoBanue nzobpaxenuii. OneHka nHGOPMAMOHHOTO 00bEMa TpapuuecKux
JTaHHBIX TIPU 33JaHHBIX Pa3pelICHUH U IIIyOMHE KOoaupoBaHUs 1BeTa. L[BeToBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 0O0BbEMa 3BYKOBBIX

AAaHHBIX IPH 3aJaHHBIX YaCTOTC JUCKPCTU3ALINU U Pa3pAAHOCTU KOAUPOBAHUSA

Anredbpa noruku. Ilonstue Bbicka3biBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOuuubl HCTUHHOCTU. Jlormyeckue BBIpasKEHHS.
Jlornueckue ToxaecTBa. JlJornyeckue onepanuy 1 onepanyuy HaJ MHOXECTBAMM.
3aKkoHBI anreOphl JIOTUKW. OKBHUBAJICHTHBIC IPEOOpa30OBaHUs JIOTHUECKUX
BBIpa)KECHM. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHU.

Jlornueckre GyHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKIUH OT KOJTMYECTBAa apryMEHTOB.

Kanonunueckue Gpopmbl TOrHuecKUX BbIpaKEHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue UCTUHHOCTHU

Jlornueckue 9IEMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. [loctpoenue cxeM Ha JOTMYECKHX JJIEMEHTax Io
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3aIUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTUYECKOH cXeMe

Mopenu u wmonenupoBanue. lLlenu monenupoBaHus. AJEKBATHOCTbh MOJENIU
MOJIETTUPYEMOMY OOBEKTY WM npoteccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[Ipencrasnenue pe3ynbTaTOB MOJICTUPOBAHUS B BUJIE, YIOOHOM JJISI BOCTIPHSTHS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXeMbl, TAOIUIBL, TPadUKH).

2.11

[IpencraBneHue MenbIX 4YWCET B MNaMATH KomIibioTepa. OTrpaHHMYEHHOCTh
JMamna3oHa 4YuceJa MNpU OrpaHWYEHHUHM KoJMdecTBa pa3psanoB. llepenosHenue
pa3psaHoi ceTku. be33HakoBbIe M 3HAKOBBIE TaHHBIE. 3HAKOBBINM OUT. JIBOMYHBIN
JIOTIOJIHUTEIBHBIN KOJI OTPULATEIbHBIX YUCET.

[lobutoBele normyeckue omepanuu. Jlornmueckuif, apumernyeckuii u




nuknuyecknii  casuru. [lludpoBanne ¢ moMomBEI0 MOOUTOBOM  omepanuu

«uckirovaromiee 1IN

2.12

2.13

[IpencraBieHue BELIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Hayauas 4acTh
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. [IpoGnembl
XpaHEHUs BELICCTBCHHBIX YHCEN, CBSA3aHHBIE C OrPAaHMYEHUEM KOJIMYECTBA
paspsanoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

OIITHOOK IIPpU BBIYUCIICHUAX

I'padsl. OcnoBuble moHATHA. Buasl rpados. Omnucanue rpadoB ¢ HOMOIIBIO
MaTpUl] CMEXKHOCTH, BECOBBIX MAaTpHUIL, CIMCKOB CMEXKHOCTHU. Pemenue
ANTOPUTMUYECKUX 3a/ad, CBS3aHHBIX C aHaIM3oM TpadoB (mocTpoeHne
ONTHMAIBHOTO IIyTH MEXIy BeplmMHamMu Tpada, ompenesreHHe KOIMYECTBA

Pa3JIMIHBIX HYTeﬁ MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AHUKINYCCKOI'O

rpaca)

2.14

HepeBbs. bunapaoe nepeBo. JlepeBpsi mowmcka. CrocoObl 00Xxoma jaepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

l"pa(i)OB H JCPCBLEB IIPH OIMMCAHUU 00BEKTOB U IMPOLECCCOB OKPYKAOIIECTO MUPa

2.15

2.16

JIMCKpeTHbIE UTPBI IBYX UTPOKOB ¢ MojHOW uH(popmanueil. [loctpoenue nepesa
nepebopa BapUaHTOB, OMUCAaHUE CTPATETHH WIPbl B TaOIMM4YHOW (dopme.

BeIArpsIlHbie U IPOUTPHILIHBIE TO3ULAN. BEIMIPBIIHBIE CTPATETHH

CpenctBa  HMCKYCCTBEHHOTO — WHTelsieKTa. Mpentuduxanmus u  mouck
n300pakeHmid, pacro3HaBanue Jull. VCmoiap30BaHWE METOJIOB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaronx cucreMax. Vcrnonb3oBaHue METOA0B HCKYCCTBEHHOTO

WHTeJIeKTa B poboToTexHuke. uTepHet Bemel. HeiipoHnHsie cetu

ANTopUTMBI ¥ IPOTPAaMMHUPOBaHHE

3.1

3.2

cDOpMEL]'II/BElI_[I/IH IOHATHA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpCAJIbHAA

MOJEJb BBIYMCICHUMN

OrneHka CIOKHOCTH BbIUMCIIEHUI. Bpemss paboTsl W 00BEM uHCHONb3yeMO
aMsATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXONHBIX JaHHbIX. OreHka
ACUMIITOTHYECKOM CII0)KHOCTH ~ aJITOPUTMOB. AJITOPUTMBI MOJIMHOMHUAIBHOU
cinoxHoctu. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peuicHu-d OIHOM 3ala4uy, KOTOPBIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3YJIbTAaTOB PAa0OTHl MPOCTEHUIIMX aJTOPUTMOB
YIPABIEHUS UCIOIHUTEISAMU U BBIUMCIMTEIBHBIX alropuTMoB. OmnpexneneHue
MCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT
Anroputmbl  00pabOTKM HATypallbHBIX YHCEN, 3alMCaHHBIX B MO3UIUOHHBIX
CUCTeMax CYHUCJIEHUs: pa30HMeHHe 3aluch Yuciaa Ha OTAeNbHble IUQpBHI,

HaxXOXJIACHUC CYMMBbI W IIPOU3BCIACHUSA III/I(l)p, HaXO0XJICHUC MaKCHUMaJIbHOM




3.5

3.6

(MUHUMAaNBHON) U (PHI.
[IpencraBnenne uyucna B BUjae HaOopa MPOCTBIX COMHOXKUTENIEH. AJTOPUTM
OBICTPOrO BO3BE/ICHUS B CTENeHb. [10MCK MPOCTHIX YMCEN B 3aIaHHOM JHara30He

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar
MHoropa3psiiHbIe LeNbIe YUCIa, 3aJa41 JUIMHHON apudMeTHKN

S3eik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
[[EJIOYNCIICHHBIC, BEIICCTBCHHBIC, CHMBOJBHBIC, JIOTHYECKHE. BeTBIIeHUS.
Cnoxusie ycioBus. Lukmsl ¢ ycnoBuem. L{UKIIbI 110 IEpeMEHHOM.

OO06paboTka NaHHBIX, XpaHAIUXCS B (aitax. TexcToBble W ABOMYHBIC (DAMIIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenn). Utenue u3 (aitna. 3anuch B
daiin.

Pazbuenue 3amaun Ha moa3anayuu. [lognporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH S3bIKA IMporpaMMHUpOBaHUs

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

opraHnu3anu pe€KypCHBHBIX BbI3OBOB

3.8

3.9

Yucnennsle MeToabl. ToyHoe M npubamkEHHOE peleHus 3aaadu. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ moMmollbio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pellleHrs YpaBHEHUH: METoja 1epedopa, METOJ IOJIOBUHHOTO JICTECHMUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bprumcnenue riomanei ¢uryp c
[IOMOILbI0 YUCIICHHBIX METOAOB (METOJ MPsIMOYrOJbHUKOB, METOJ Tpameuui).
Ilouck makcumyma (MUHUMYMa) QYHKUUMU OJHOW IEPEeMEHHOH MEeTOJ0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  QYHKIMM  S3BIKa
MIPOrpaMMHUPOBAHUS JJIs1 00paOOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJIMYECTBA TIOSIBJICHUH CHMBOJIa B CTpPOKE,
pa3OueHne CTPOKM Ha CJOBa MO MPOOETbHBIM CHMBOJAM, MOUCK TMOJCTPOKHU
BHYTPU JaHHOM CTPOKH, 3aME€HAa HalJICHHOW MOJCTPOKM Ha JIPYTyK CTPOKY.
I'enepanus Bcex CIOB B HEKOTOPOM a(aBUTE, YIOBJICTBOPSIONINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BprgucieHme  0000IEHHBIX
XapaKTepUCTHK 7JIEMEHTOB MacCHBa WJIM YHCIOBOM IOCIEA0BAaTEIbHOCTU
(cyMMBI, TPOM3BEJCHUSA, CpPEAHEro apu(METHYECKOro, MHHHMMAIBHOTO U
MaKCUMaJbHOTO 3JIEMEHTOB, KOJMYECTBAa JJIEMEHTOB, Y/JOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.
AAropuTMBl pabOTBl C 3JEMEHTAMHU MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpOBKAa OJHOMEPHOrO Maccuba. lIpocTeie MeToABl COPTHPOBKU
(Metox my3bIpbKa, METOJl BbIOOpa, cOpTHpOBKa BcTaBkamu). CopTHUpOBKa

ciusiaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi




IOHCK B OTCOPTHUPOBAHHOM MACCHBC

3.11

3.12

3.13

JIBymMepHBIE MacCUBBI  (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JABYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 33/JaHHBIM
IpaBUjIaM, MOMCK DJIEMEHTa B JIBYMEPHOM MAacCCHBE, BBIYHMCICHHE MaKCHMyMa
(MMHUMYMa) U CYMMBI 3JIECMEHTOB JIBYMEPHOTO MacCHBa, NIEPECTAaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCUBBI,  OTOOpa)keHHWs).  XOII-TAOJHIIBL.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaNIM3 TPaBWIBHOCTH CKOOOYHOTO  BBIPAXKCHHSA. BbIumcicHHe
apu(METHYECKOTO BBIPa)KEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (opme.

Ouepenu. Mcnonp3oBaHue ouepeu A BpEMEHHOIO XpPaHEHUS TaHHbIX

3.14

3.15

Anroputmbl Ha rpadax. IlocTpoeHrme MHHHMAJIBHOTO OCTOBHOTO JI€peBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHPOBAHHOTO Tpada. KommuecTBo pa3muyHbIX
nyTeil Mex 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro Ipada. AIropurm
JlerkcTphl

HepeBbs. Peanusanus nepeBa C IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBomdHbIE
(ounapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs1. PekypcuBHBIE alropuT™MBbl 00X0/a aepeBa. Mcnonas3oBanue creka u

ouepeau s 00xoza iepeBa

3.16

3.17

4.1

I[I/IH&MH‘I@CKOG IMporpaMMHUpOBaHruC KaK MCETOJ PCHICHUA 3ada4 C COXpPAaHCHUEM
IMPOMCIKYTOUYHBIX PE3YJIbTATOB. 33,[[3.‘11/1, peuracMbIC € ITOMOIIBIO TUHAMHWYCCKOI'O
nporpaMMHUpOBaHUs: BBIYUCICHUEC PECKYPCUBHBIX (bYHKLIPIfI, MOACYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlINUN

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIIN3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsauus, Hacae10BaHue, MoJIuMophu3m
WNHdopmanoHHbIe TEXHOJIOTUU

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3UPOBAHUE,
KJaccupukanus, KiacTepusanusi, aHaau3 oOTKJIOHeHHH. IlociemoBaTenbHOCTH
pelieHus 3a1a4y aHaJiu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TIOCTPOSHHE MOJENH, Mpeodpa3oBaHUe
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH UIsi 0O0paOOTKM M TPENCTABICHUS JTaHHBIX.

Bonwsmue manasie. MammaHOE 00yUueHne

4.2

Amnamns JaHHBIX C TIOMOINBIO 3JICKTPOHHBIX Ta6J'II/II_I. Brruncienue CYMMEI,

cpenHero  apuMETUUYECKOro, HAWMOOJbIIEro  (HaMMEHBIIETO0)  3HAYCHUS




4.3

4.4

nuanazoHa. Berancnenue ko3¢ @duiMeHTa KOppensiuu [BYX pSJIOB JaHHBIX.
[TocTtpoenne cronmbuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [lon6op nuHUYU TpeHAaa, pelieHre 3a1a4y IPOrHO3UPOBaHHUS.

Pemenue 3aaa4 OITUMH3allH C ITIOMOIIbBIO 3JICKTPOHHBIX Ta6JII/II_[

Juckperusanusi 0Opud  MaTEeMaTHYECKOM  MOJCIUPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJEIM B SKOHOMHUKE. BbIUMCIUTETbHBIE
SKCIIEPUMEHTHI ¢ MmojensaMu. OO6paboTka pe3ynbTaToB ASKCIepuMeHTa. Metoj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMbBIX
00BEKTOB M TMpoleccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH IO pe3yibTaTam

JKCIIEPUMEHTA

BepositHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmurannonHoe

MOICINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

4.5

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. TabnuIa — mpeIcTaBIeHue CBEACHUI
00 ommoThnHEBIX oOBekTax. Ilone, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30li maHHBIX. 3amojgHeHue 0a3bl gaHHBIX. [louck, copTHpoBKa M (PrUIbTpanus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Brruucnsiembie moJs B 3anpocax.

MuoroTtabanunbie 06a3pl TaHHBIX. THMBI CBs3ed Mexay Tabnuuamu. BHenrHuii

KJIHOY. I_IeJ'IOCTHOCTB 0asnl JaHHBIX. 3ar1pocm K MHOIOTaOJIMYHBLIM 0a3aM JaHHBIX

4.6

TexcroBbiii mpoueccop. CpencrBa IOMCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBmia UUTHUPOBAaHUS MCTOYHMKOB U OQoOpMIIeHHS OMOIMOrpapuuecKux

CCBIJIIOK




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

- yueOnuk K.IO ITonsxos, E.A. Epemun «Mapopmarukay» m1s 10 kimacca
(yrmyOnéHHbIi ypoBeHb, B 2-X acTsx) 2025;

-yueonuk K.1O Iomsikos, E.A. Epemun «uadopmatukaymais 11 knacca (yriryOiaEHHBIH
YpOBEHB, B 2-X yacTsx), 2025;

- KOMIIBIOTEPHBII MPAKTUKYM B SJIEKTPOHHOM BHJI€ C KOMIUIEKTOM 3JI€KTPOHHBIX
y4€OHBIX CPEICTB, pa3MEUIEHHBIN Ha caliTe aBTOPCKOT0 KOJIIIEKTUBA!
http://kpolyakov.spb.ru/school/ probook.htm:;

-MaTepHalIbl ISl MOATOTOBKU K UTOTOBOM aTTecTanuu no napopmaruke B hopme EI'D,
pa3MeIlEHHbIE HA caiiTe MaTepHallbl, pa3MEIICHHbIE HA CaliTe
http://kpolyakov.spb.ru/school/ege.htm;

- koMIUIeKT DenepanbHbIX TUGPOBHIX HH(HOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(mastee ®LIMOP), nomerennsiii B koyuteknuto GLIMOP (http://www.fcior.edu.ru);

-ceTeBas METoInYecKas CiIy>k0a aBTOPCKOTO KOJIJIEKTHBA Ui MEeJaroroB Ha caiite
u3zatenseTBa http://metodist.lbz.ru/authors/informatika/7

Kommnekranum KoMObIOTEPHOTO Kilacca
Jns peanuzaruu yuebnoro kypca «HMupopmarukay B MAOY I'mmuazus Ne 7 «Cubupckas» B
HaJIMYMH KOMITBIOTEPHBIN KJIACC B CIEAYIOIIEH KOMIUIEKTAI[UH:
s panMoHalbHOM, C TOYKU 3PEHUS OPTraHU3AlUU, JIEATEIbHOCTH OOYYarolMXCsl B TUMHA3UU
YCTaHOBJIEHO B KOMIIbIOTEPHOM Kiacce 13—15 xomnbroTepoB (paboyux MecT) AJis HIKOJIbHUKOB
¥ OJTHOTO KOMITbIOTEpa (pabovero mecrta) Ijis meaarora.
Kommbrorepsl 00bE€IMHEHBI B JIOKAJIBHYIO CEThb C BO3MOXKHOCTBHIO BbIXOsia B WHTepHET, 4TO
MO3BOJIIET UCTIONB30BATh CETEBbIE IIU(PPOBLIE 00pa30BaTEIbHBIE PECYPCHI.
TexHUuyecKkne XapakTepUCTUKU KaXKJ0TO0 KOMITbIOTEpaA CIEAYIOLIHE:
: nporeccop — He Huxe Celeron ¢ TakToBO# yactoroit 2 I'T'1;

omnepaTtuBHas maMsTh — He MmeHee 2 Mb;

KUJKOKPUCTAJUTMYECKUH MOHUTOP C IMAroHaibio HE MeHee 15 aoliMoB;

skécTkuil nuck — He meHee 80 1°0;

KJIaBUATYpa;

MBIIIIb;

ayJIuoKapTa U aKycTU4yecKkas cucTeMa (HayITHUKU WA KOJIOHKH).
Kpome Toro, kaOuHeT HHPOPMATUKU OCHALICH:

NpUHTEp Ha pabodyeM MecTe YUUTes;

IIPOEKTOP Ha paboueM MECTE YUUTENs;

CKaHep Ha pabodeM MecTe YUHuTens

[IporpamMMHOe 0OecrieueHn0 KOMIIBIOTEPOB

Ha kommbroTepax, KOTOpBIE pacmlojoXeHbl B KaOuHeTe WH(POPMATUKH, YCTAHOBJICHA
onepauHOHHasI cucrema Windows, a Takke HEOOXOJMMOE MPOrpaMMHOE 0OeCIIeYeHuE:

TEeKCTOBBIN peaakTop (BIOKHOT) 1 TEKCTOBBIN Mponeccop

TaOIMYHBINA TTPOIIECCOP ;

cpencTBa At paboThl ¢ 0a3 JaHHBIX (Access);

rpaduueckuii penaktop Gimp (http://gimp.org);

penaktop 3BykoBoit nHdopmaru Audacity (http://audacity.sourceforge.net);
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cpena nporpammupoBanust KyMup (http://www.niisi.ru/kumir/);

cpena mporpammupoanus Pascal ABC.NET (http://pascalabc.net/);

cpena mporpammupoBanus Dev-C++ (https://sourceforge.net/);

cpeaa mporpammupoanus Python (https://www.python.org/);

cpena nporpammupoBanus PyCharm (https://www.jetbrains.com/pycharm/)
cpenaa s TpexmepHoro mozaenuposanus Blender (https://www.blender.org/)
U JIpyTHe IPOrpaMMHBIE CPEICTBA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

TecThl AJIs1 KOMIIBIOTEPHOI'O TECTUPOBaHUA pasMCIICHBI Ha caute dBTOPCKOT'O
KOJUIEKTUBA K.IO [Tonskos, E.A. Epemun
https://kpolyakov.spb.ru/school/basebook/tests.htm

KOMHLIOTeprIﬁ MMPAKTUKYM B 3JICKTPOHHOM BHJAC C KOMIIJICKTOM J3JICKTPOHHBIX

yT-Ie6HI>IX CpCI[CTB, CaAMOCTOATCIIBHBIC U KOHTpOHLHLIC pa6OTI)I pa3MeHI€HI>II
https://kpolyakov.spb.ru/school/basebook/prakt.htm
bubmmoreka [{OK https://m.edsoo.ru/
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