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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHopmMaTuke Ma€T MpeACTaBIEHUE O MeNax, oOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «MHpopmaTuka» Ha yriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s3aTeNbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYpPUPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacipeieieHUe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
Mo TEMaTUYECKUM paszfeiaaM Kypca ¢ pPEeKOMEHAyemyio (IIPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JOTUKM Yy4eOHOTO TpoIlecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyyJarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmaTtuka B cpeHeM oO1ieM 00pa30BaHUK OTPaXKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA HMHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKA U HUH(DOPMALIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, Omupaercs
Ha CoJIepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMs U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbratel  yriyOn€HHOTO YpOBHS HM3y4deHHUsT ydeOHOro mpeamera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIFOUEBBIMU TMOHATHUSMU W 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYEHUIO SIBJICHUM, XapaKkTEepHBIX JJIs U3y4aeMoil peIMeTHOI 001acTu;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApHUs JaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIHOCTU TEOpHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMU OOJaCTSIMHU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJICKT, TEXHOJOTUM OeCHpOBOAHON CBS3H, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHEUIIET0 pa3BUTUA WH(OPMALMOHHBIX KOMIIETEHIIMH O0ydYaromerocsi, ero
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa IMOHUMAHUU POJIH
uHOPMATUKH, HWHPOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ianyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, I[OHWMAHHE COLHUAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICYEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs K
CaMOpa3BUTHIO.

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

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALIMOHHON CUCTEMBI, padoTe B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIMN anmapaT WH(QOPMATUKH, BOIMNPOCHl KOJIMPOBaHUS HWH(MOpMaIuH,
u3MepeHuss MHOOPMAIMOHHOTO 00bEMA MaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HAa pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(dbopMHpOBaHNWE HABBIKOB pealM3allMy NPOrpaMM Ha s3bIKax MPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoHHbIE  TEXHOJOTMM»  MOCBAIIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOJAYKTaX U UHTEPHET-CEPBUCAX, B TOM YKCIIEC B 3aJja4ax aHaIu3a
JAHHBIX, HMCMHOJB30BAHUIO 0a3 NAaHHBIX U DBJEKTPOHHBIX TaOMUIl IJis pPELICHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxkanuu ydeOHoro npenmera «Mudopmarukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO0 TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCS.

VYrinyOnéHHblE ypoBEHb U3Yy4Ye€HHUS HH(DOPMATUKH PEKOMEHAYyeTCs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(pOpMaTUKA 00ECIEYMBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K yY4aCTHIO B OJMMIIHAJaX U clade
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCII0 YacoB, PEKOMEHOBAHHBIX JIJISl U3y4eHUs UHHOPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 gaca
B HEJCIIO).

COJAEP)KXAHUE OBYUEHUASA

10 KVIACC

Hudposasi rpaMoTHOCTDH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHEHBI Tpu paboTe ¢
KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMHU LIUPPOBOTO OKPYKEHUSI.

[IpuHuMIBl pabOTHI KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢bon HeiiMana. ABTOMAaTHYECKOE BBIMOJHECHHE IPOTPAMMBI  IPOILIECCOPOM.
OnepaTtuBHasi, TMOCTOSHHAs W JOJATOBpeMeHHass mamsATb. OOMEH JaHHBIMH C
MOMOIIBIO IIHWH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsiMOM OCTYIT K TAMSITH.

OCHOBHBIE  TEHJCHIMA  Pa3BUTHS  KOMIBIOTEPHBIX  TEXHOJIOTHU.
[TapaiienbHbie BBIUHCJICHUA. MHoromnpoueccopHsie CHUCTEMBI.
Cynepkomnbtotepbl. PacnpenenéHaple BHIUUCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpImMX JaHHBIX. MOOWIbHBIE [H(PPOBBIE YCTPOWCTBA W HUX POJb B
KOMMYHHKAIUSX. BcTpoennbie KOMITBIOTEPHI. MHUKPOKOHTPOJUIEPHL.
PoGoTu3npoBaHHbIE MPOU3BOICTBA.

[IporpammHOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
pOrpaMMHOTO oOecredeHus: U uxX HazHadeHue. OCOOCHHOCTH MPOTrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHre. ONepalMOHHbIE CUCTEMBI. Y THUJIMTBHI.
HpaiBepsl  ycTpouicTB. HWHCTAIUNISIIMA W JNEMHCTAIUIALMA  [POTPAMMHOTO
o0ecrnieueHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MelieHuss U WUMEHOBaHUs (HalIoB B
nonroBpemeHHON namsTH. [1aGnous! 11t onucanus rpynn ¢aiinos.

[Iporpammuoe obecnieuenue. JIneH3upoBaHue NPOrpaMMHOro 0OecreueHusl
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
obecnieuenne. Kommepueckoe 1 HEKOMMEPUYECKOE HUCIIOJIB30BAHHUE MTPOrPAMMHOIO
obOecrieueHuss W UUQPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMasl



3aKoHoAaTenbCTBOM Poccuiickon denepanny 3a HENMPABOMEPHOE MCIIOIb30BaHUE
MIPOrPaMMHOTO O00ecTiedeHUS U MUPPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOCHUS U allapaTHbhle KOMIOHEHTHI KOMIBIOTEPHBIX CETEH.
Ceresbie poTokosbl. Cetb MuTepHeT. Anpecainus B cetu MutepHeT. [IpoToKoIb!
crexka TCP/IP. Cucrema nOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojceTy ¢ MOMONIbIO Macok nojacereid. CereBoe
aagMuHucTpupoBanue. [lolydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuusi CBsI3U ¢ y3ioM cetu. OmnpeneneHue MapuipyTa IBUKEHUS
MaKETOB.

Buaslt  pestensHocTH B cetw  UHtepHer. CepBucbl  HMHTepHeTa.
['eonndopmaloHHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU
(HampuMmep, JIoKalusg MOOWIBHBIX TeIe(OHOB, OMNpPEACICHUE 3arpy>KEHHOCTHU
aBTOMAarucTpaseil), MHTEPHET-TOPTOBIIsL, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U YycIyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aUMOJICUCTBUA M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBwia TOBeAeHUs B KuOeprpocTpaHcTBe. [Ipobiema mnoaauHHOCTH
nosiyueHHou nHopmanuu. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YrpO3bl, CBA3aHHBIE C HCIIOJIb30BAaHUEM
HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJOorui. OOImue mpoOJieMbl 3aIUThI
uHpopmariuu U uHbOpMaMOHHOW  Oe3zomacHocTH. CpeAcTBa  3alllUThI
nHpopMaIMu B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
uHopMaIMOHHBIX  cuctemax. lIpaBoBoe obecrneueHne WHGOPMAIIMOHHON
0€30I1aCHOCTH.

[IpenorBpaiieHue HECAHKIIMOHUPOBAHHOTO nocryna K JIMYHOU
KOH(pUIESHIIUATIBHOW WH(OpMAIINK, XpaHAIICHCS Ha MEePCOHATLHOM KOMITBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe oOecreyeHrue U CrocoObl
O0prOBI C HUM. AHTHBUPYCHBIE mporpamMMmbl. OpraHuzaius JAYHOTO apXuBa
uHpopmaruu. PezepBHoe konupoBanue. [laposnbHas 3ammTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIC IUQPHI.
[udper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarus, nanusie u 3HaHus. MHdopmarmoHHbie mpoIiecchl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HemnpepbiBHbIE M JTUCKpPETHBIE BEJIWYUMHBI W CcUTHAIBL. HeobxoaumocThb
TUCKpeTH3anuu uH(opMaIuu, NpeaHa3HAYeHHOW ISl XpaHCHWs, Tepenadyud u
00pabOTKHU B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEPaBHOMEPHBIE  KOJIbI.
JlexoaupoBaHue COOOIEHMI, 3alTMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.



Ycinosue @ano. I[locTpoeHWe OJHO3HAYHO AEKOAMPYEMBIX KOJAOB C MOMOIIBIO
nepeBa. Exunuiibl n3mepenus koiaumdecta nHpopManuu. AndaBUTHBIN TOIX0M K
OLICHKE KOJIMY€ECTBA HHPOPMALIUU.

Cucrembl cumucienus. Pa3pépHyTas 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuucieHus. CBOMCTBa NO3WIIMOHHOW 3alUCH  YHUCa:
KOJIMYECTBO IU(p B 3alMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHUA. AJITOPUTM MEPEBOAA LIEJIOT0 Yuciaa U3 P-U4HON CHCTEMBI CUMCIICHHS B
JECATUYHYI0. AJNTOPUTM TMepeBoja KOHEUHOM P-uuHOM npoOu B IECSITHUHYIO.
ANTOPUTM TEepeBOja IEJIOT0 YHUCiIa U3 JACCATUYHOW CHUCTEMbl CUucCieHUs B P-
nyHyto. IlepeBox koHewHOM pgecsaTUuHOW JpoObu B P-uunyro. J[BouuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CUCTEMbl CUMCIIEHUS, CBSI3b MEXKIY HUMHU.
Apudmernueckue onepauvyd B MO3UIMOHHBIX CUCTEMAaxX CUMCIEHUsA. TpouyHas
YPaBHOBEIICHHAS] CUCTEMA CUUCIEHUS. JIBONUYHO-IECITUYHAS CHCTEMA CUMCIICHUS.

KomupoBanue TtexcroB. KomupoBka ASCIl. OpnoGaiiTHbIE KOJUPOBKHU.
Cranmapt UNICODE. Kommpoka UTF-8. OmpeneneHue HHPOPMAIIMOHHOTO
00BbEMA TEKCTOBBIX COOOILIEHUH.

KomupoBanne  u3o0paxenuil. OueHka  UH(GOPMAIMOHHOTO  00BEMaA
rpauyecKkux JaHHBIX MPU 33JaHHBIX pPa3pelIeHUN U TTTyOuHEe KOJAUPOBAHUSI 1IBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. @opmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Konuposanue 3Byka. Onenka nHHOPMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psSIHOCTH KOJIUPOBAHUS.

Anre6pa noruku. IloHsTue BhICKa3biBaHMs. BbICcka3biBaTenbHbIE (HOPMBI
(mpeaukaTsl). KBaHTOPHI Cy1IECTBOBAHUS U BCEOOILHOCTH.

Jlornyeckue omneparuu. TaOaUIbl MCTUHHOCTH. JlorMueckue BBIpAXKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JOTMYECKUX TOMXKIECTB C MOMOUIBIO
TaOJIUI ICTUHHOCTH. Jlornueckue onepanuu 1 onepalny HajJ MHOKECTBAMHU.

3aKoHbI anreOphl JIOTUKU. DKBUBAJCHTHBIE MPEOOpPa3OBaHUS JOTHUYECKHX
BbIpaXeHUU. Jlornyeckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue QyHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOMXHBIX JIOTMYECKHX
(GyHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oHbIE CUCTEMBI TOTMYECKUX (DYHKIIHMM.

Kanonnueckne  gopmbl  jmormueckux  BbIpakeHuil.  CoBEpIIIEHHBIC
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJibHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS N0 TaOJIUIE UCTUHHOCTH.

Jlornueckue »3yeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
Mmuoropaspsaneii cymmarop. Iloctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTax II0
33JJTaHHOMY JIOTHYECKOMY BBIPQXEHHUIO. 3alKMCh JIOTMYECKOTO BBIPAKEHUS 110
JIOTHYECKOM CXEME.



[IpencraBiieHrie LENbIX 4YKMCEN B MHaMATU KoMibioTepa. OrpaHUueHHOCTb
Jara3oHa 4YuCel NpU OrPaHUYEHUH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBbIEe M 3HAKOBBIC JaHHBbIE. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[ToGuToBBIE JOTHYECKHE omepanuu. Jlorudeckuit, apupMeTHUECKUNd W
mukmyecknii  capurn.  [lludpoBanne ¢ moOMOIIBI0O MOOWUTOBOM — OIepanuu
«uckmoyvaroee NJIN».

[IpencraBiieHHE BELIECTBEHHBIX YKCEN B IMaMATH KOMIBIOTEpA. 3HAdYaIas
4acTh W MOPSAJOK yucia. Jluama3oH 3Ha4€HHMM BEIECTBEHHbIX uuceln. [IpoGiembl
XPaHEHUSI BEILIECTBEHHBIX UHCEN, CBS3AaHHBIE C OIPAHUYECHHUEM KOJIMYECTBA
pa3psAnoB. BeIonHeHne omnepanuid C BEIIECTBEHHBIMH YHUCIAMH, HAKOIUIEHUE
OIMOOK MPU BBIYUCIICHUSIX.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OnpeneneHne BO3MOKHBIX Pe3yJbTATOB padOThl MPOCTEHIINX aJITOPUTMOB
YIPAaBJICHUS WCIOJIHUTEISIMA W BBIUMCIUTEIBHBIX alropuTMoB. OnpenencHue
WCXOJHBIX JAHHBIX, PU KOTOPBIX AJITOPUTM MOXKET 1aTh TPeOyeMbIi pe3yiIbTar.

OTanbl pelmeHus 3aJad Ha KoMmbloTepe. MHCTpyMEHTalbHBIE CpPENICTBA:
TPAHCIATOP, OTJIaAYuK, mpo@mupoBIMK. KoMmumisuus u UHTEpHpeTanus
nporpamMm. BupTyaiibHble MalllMHBI.

WuTerpupoBanHas cpena pa3paboTKu. MeToabsl OTJIAJKU IPOrpamm.
Hcnonb3oBanue TpaccupoBouHbIX Tabmuu. Otinagounbii BbeiBOA. [lomarosoe
BBINOJIHEHUE MTpOorpaMmMbl. ToUku ocTtaHoBa. [IpocMOTp 3HaUEHNI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl gaHHBIX:
LIEJIOYMCIICHHBIE, BEUIECTBEHHbIC, CHMBOJIbHBIC, JIOTMYECKUE. BerBieHus.
Cnoxusie ycnoBus. [lukner ¢ ycnoBuem. [lukibsl 1O NEPEMEHHOM.
B3anMo3aMeHsI€eMOCTh  pa3NWYHBIX  BHUJOB  LMUKIOB. HBapuaHT  1uUKIia.
CocraBiieHue 1LMKJIAa C HUCIOJIb30BAaHUEM 3apaHee OMpeAeJEHHOTO HHBapHaHTa
HUKIIA.

JIoKyMeHTHpOBaHUE IIPOTPaAMM. Hcnonp3oBanue KOMMEHTApHEB.
[ToaroroBka onvMcaHus NporpaMmbl U UHCTPYKIUH JIJI TIOJIb30BATEIS.

AnroputMbl 00pabOTKM HATypalbHBIX UYHCEJI, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJICHHS: pa3OWeHHe 3amuch 4Yucjla Ha OTAeNbHbIE [HU(PHI,
HAaXOXXJEHUE CYMMbI U TIpoM3BeleHUs THU(]p, HAXOKICHUE MaKCUMAIbHOU
(MUHUMATBHON) HUDPHI.

HaxoxzaeHue Bcex MpOCThIX YMCEN B 3aJJaHHOM AuariazoHe. [IpencraBiieHue
Yucia B BUJIE€ HAOOpa MPOCTHIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHbD.



O0paboTka qaHHBIX, XpaHAIIUXCS B Paitnax. TekcToBbIe U ABOUMYHBIC (DAKIIBI.
daiinoBsie mepeMeHHble ((QailnoBeie ykazarenu). Urtenue u3 Qaitna. 3anuch B
dbaiin.

Pazbuenue 3amaun Ha noazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHble 00bekThl ((pakransl). PekypcuBHbIE Mpolenypbl u
¢dbynkun. Mcnonb3oBanue cTeka A OpraHu3alii PEKYPCUBHBIX BEI30BOB.

Hcnonp3oBaHne CTaHAAPTHOW OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[loaxmtoueHne  OMONMOTEK  MOANPOTpaMM  CTOPOHHUX  MPOU3BOAMUTEIIECH.
MoaynbHbBINA NPUHLAI TOCTPOEHHUS IPOrPaAMM.

UYucnennsle MeTonbl. TouHOoe U NpUOMMKEHHOE pEUICHHs — 3aJauu.
YuclieHHbIE METO/Ibl PELIEHUs] YPAaBHEHUI: METO]] iepedopa, METO/1 MOJIOBUHHOIO
nenenusi. [IpuOnmx€HHOE BBIYMCICHUE MJIMH KPHUBBIX. BblUMciieHHe Iuiomanen
buryp ¢ NOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYIOJbHUKOB, METOA
tpanenuit). Ilouck Makcumyma (MuHUMYMa) GYHKIUM OJHOW TEpEeMEHHOU
METO/I0M MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIUU  S3bIKA
MpOrpaMMHUPOBaHUs 111 OOPAOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 0OpabOTKHU
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IIOSIBJICHUN CHMBOJIAa B CTPOKE,
pa30MeHre CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha APYTYyIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM aiihaBUTE, YIOBIETBOPSIIOUIUX 3aJJaHHBIM
orpannuyeHusM. [IpeoOpazoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl U TOCIEIOBATENbHOCTH 4Hced. Bbluncienue 0000MIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MacCHBa WJIM YHCIIOBOM ITOCIIEI0BATEIBHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAJILHOTO M MAaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JInHEeNHBIN MOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CopTtpoBKa OJHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coptupoBka wmaccuBa (ayroputm QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBIE MacCUBBI (MaTpHIbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JJaHHBIM IIpaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOI'O MAcCCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNupopManuoHHBIE TEXHOJIOTUH

TexcroBbiii mporneccop. PemaktupoBanue u QopmatupoBanue. IIpoBepka
opdorpadun u rpammatukd. CpencrtBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM



npoueccope.  Mcnonp3oBanue  ctwiieid.  CTpyKTYpUPOBAaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHockH, ornaBienue. KosuiektuBHas paboTa ¢ JOKyMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHuUsl B TEKCTOBBIX Mpolieccopax. OOmayHble CEpBUCHL.
HenoBass nepenucka. Pedepar. IlpaBuna nuTHpOBaHMS HMCTOYHHUKOB U
opopmieHust OubnMorpaguueckux ccpuiok. OdopMieHue Crucka JIUTepaTyphl.
3HaKOMCTBO C KOMIIBIOTEpPHOM BEPCTKOW TekcTa. TeXHHWyeckue cCpencTBa BBOJA
Tekcta. CrHenuanu3supoBaHHBIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHX
TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 3a/1aud aHAIM3a JAHHBIX: IPOTHO3HPOBAHUE,
KJaccupuKauus, KiacTepusalnus, aHaiu3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKUE JaHHBIX,
BHU3YyallM3alMs JAaHHBIX, HHTEpIIpETalUs pe3ynbTaToB. IIporpammueie cpencrBa u
UHTEPHET-CEPBUCHI JUIsl 00padOTKU U Mpe/CTaBICHUs JaHHBIX. bosbline naHHBIE.
MammnHoe o0yuyenue. IHTeeKTyanbHblil aHaJIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CpEHEro apu(PpMETUYECKOTr0, HAMOObILIETO (HAMMEHBIIET0) 3HAYCHHSI JUana30oHa.
Boruncnenne koag¢uuumeHta KOppeasiuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATBIX, JMHEWYaThIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
¢bynkuumii. [TogOop MuHUK TpeHaa, pelieHne 3a4a4 MPOTHO3UPOBAHUSI.

YuclieHHOE pellIeHWe YpaBHEHUH C TIOMOIIBI0 MOoA00pa mapameTpa.
OnTuMu3anus Kak MOWCK HAaWIYyYILEero peleHus B 3aJaHHbIX yciaoBusax. LleneBas
byHkuus, orpanuueHus. JIokaapHble € TJIOOATBHBIH MUHHUMYMBI IIEJIEBOU
¢yskuy. Pemenue 3a1a4 ONTUMU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Teopernyueckue MNOAXOAbI K OLIEHKE KOJIM4ecTBa HWH(pOpMaIuu. 3aKoH
anmutuBHOCTH WH(MOopmaruu. @opmyna Xapriau. MabopManms u BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl  cxkatust JnaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTHs JaHHBIX C TOTEPSIMH. Y MEHbIICHHUE
riIyOnHBI KogupoBanus 11BeTta. OCHOBHBIE HUen anroputMmoB cxatus JPEG, MP3.

CkopocTh Tmepefaud JaHHBIX. 3aBUCHUMOCTb BPEMEHM IE€pefadyd OT
UHPOPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEPUCTUK KaHaia CBA3H. [IpuyuHbI
BO3HMKHOBEHHUSI OMIMOOK Mpu Tmepefadye JAaHHbiX. Konapl, MO3BOJSIONINE
OOHapy>KuMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosnue Xsmmunra. Koguposanue ¢ noproperrem 6utoB. Koasl XamMmuHra.



Cuctembl. KoMIOHEHTBI cucTeMbl W UX B3aumojeiicTBue. CUCTEMHbIN
s dexT. Yrnpapnenue kak nHGOPMAITMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIU
MOJICIUPYEMOMY OOBEKTY WJIM TMpOIECCy, 1eiu MojaenupoBaHus. dopmanusaius
MIPUKJIAIHBIX 33]1a4.

[IpencraBnenne pe3yapbTaTOB MOJACIHMPOBAHUS B BUAE, YIOOHOM IS
BOCTIPUATHUS YeloBeKOM. ['paduueckoe npeacTaBieHNe JaHHBIX (CXeMBbl, TaOJIHIIbI,
rpaduKm).

['padbl. OcHoBHBIe MoHATUS. Buasl rpados. Onucanue rpadoB ¢ MoMOIIbIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL], CIHCKOB CMEXHOCTU. Pemenune
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TIpadoB (IMOCTpOCHUE
ONTUMAJIIBHOTO MYTH MEXJIy BepUIMHAMU rpada, ONpeleiIeHUue KOJUYecTBa
pa3IMYHBIX IyT€d MEXAYy BEpPIIMHAMH OPUEHTUPOBAHHOTO AMKINYECKOTO
rpada).

HepeBbs. bunapnoe nepeBo. [epeBbsi moucka. CrocoObl 00Xxoja Jepena.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C TIoJiHOU uH(popmanueit. [loctpoenue nepesa nepedbopa BapuaHTOB,
ONKMCAHHUE CTPATErHH UTPhl B TaOIMUHON (opMe. BHIUTPHILIHBIE U TPOUTPHILITHBIC
MO3UINU. BBIMTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CEepBUCHl MAIIMHHOTO IEPEBOJA U
pacrio3HaBaHusi yCTHOU peuu. KornutuBHbie cepBuchl. aenTudukamnus u mouck
N300paKeHUH, pacro3HaBaHUe JIULI. CamooOyuatoruecs CHUCTEMBI.
HCKyCCTBEHHBINM HMHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Mcrosb3oBaHue METOI0B
MCKYCCTBEHHOI'O MHTEJUIEKTa B O0ywarommx cucreMax. lMcnoiab3oBaHue MeTo/10B
MCKYCCTBEHHOI'O0 MHTEJIEKTa B poOoToTexHuke. MHTepHer Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX NHTEIIEKTYAJIBHBIX cucTeM. HellpoHHbIE ceTH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

®opmanuszanuss  NOHATHSA — anropurma. MammnHa  TeropuHra  Kak
YHUBEpCaJIbHas MOJ€eJIb BbruucieHuil. Te3uc Yepua—TrropuHra.

OneHka CI0XHOCTH BbhIUMCIeHUN. BpeMst paboTel U 00BEM HCHONB3YyEMOI
MaMsTH, UWX 3aBUCHUMOCTb OT pa3Mepa HUCXOJHbIX JaHHbIX. OleHka
ACUMIITOTUYECKON  CIIOKHOCTU QJITOPUTMOB. AJTOPUTMBI  MOJIMHOMHUAIBHOMN
cinoxxHoctd. Ilepebopubie anroputmbsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
pEILIEHUs OJTHOM 3a/1a4l, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTbD.

[Touck mpoOCTBIX 4YMCEN B 3aJaHHOM JWAIMAa30HE C IMOMOUIBIO AJITOPUTMA
«petiero DparoceHar.

MHoropa3psiaHble 1iefible YUCIa, 3a7a4d JJIMHHON apuMEeTHKH.

CnoBapu  (accolMaTWBHBICE MAaCCHUBBI, OTOOpaKEHHUs). XOII-TAOJHIIBI.
[TocTpoenue angpaBUTHO-4aCTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.



Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BBIpaXECHUSA. Bpruncienue
apu(pMeTHYECKOTO BBIPAKEHUS, 3aITMCAHHOTO B MOCTPHUKCHOM (hopme.

Ouepenu. Mcnonp3oBanue ouepeu A BpEMEHHOTO XpaHEHHS! TaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHHHMajIbHOIO OCTOBHOIO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHpOBaHHOro rpada. KommuecTBo pa3auyuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AIMKIMYECKOTO Trpada. AIroputm
JIeHKCTpBI.

JepeBbst. Peanusanus gepeBa ¢ NOMOIIbIO CCBUIOUHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue aepeBa UIsl 33aJaHHOTO apuU(PMETUUYECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMmel o0xoja nepesa. Vcnonb3oBaHue creka u
ouepenu Juisi 00Xo/a JiepeBa.

JluHamMuueckoe MpOrpaMMHPOBAHHME KaK METOJA peIIeHHs 3agad  C
COXPaHEHUEM IPOMEKYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, pellaeMble C MOMOILIbBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (YHKIUH,
No/ICYET KOJTMYECTBA BAPUAHTOB, 337]a4/ ONITUMHU3AIIHH.

[TonsiTue 06 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOJA.
Wukarncynsuus, HacieJoBaHue, TOJIUMOphU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamM. IlpoexktupoBanue wuHTepdeiica
nonb3oBatens. Vcmonp30BaHWME TOTOBBIX — YOPABISEMBIX  DJIEMEHTOB IS
MOCTpPOCHUS HHTEep(deiica.

O030p  s3bIkOB  mporpammupoBaHus.  Ilonarue o  mapagurmax
IPOrpaMMHUPOBAHUS.

NHpopmanuoHHbIE TEXHOJIOIUH

OTtanbl  KOMITBIOTEPHO-MAaTEMaTHYECKOTO0  MOJACIUPOBAHUSA: IMOCTAaHOBKA
3ajauM, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3yJIbTAaTOB MOACIUPOBAHUS.

Juckpernzanusi TpH  MaTeMaTHYECKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporieccoB.  MopaenupoBanue ABWKCHHUA. MoaenupoBaHUE OHMOJIOTHYECKHUX
cucteM. MareMaTuyeckue MOJETM B DKOHOMHUKE.  BwrumciurenbHbIE
HKCIIEPUMEHTHI C MOJICTISIMHU.

OOpaboTka pe3ynbTaToOB SKCIEpUMEHTa. MeTon HauMEHbBIIUX KBaJIpaToB.
OreHKa 4YHCIOBBIX MapaMeTpOB MOJCIUPYEMBIX OOBEKTOB U  TPOIIECCOB.
BoccTranoBneHune 3aBUCMMOCTEN 10 pe3yJbTaTaM dKCIIEPUMEHTA.

Beposarnoctasle  momenu.  Meroasr Monte-Kapno.  Mmuranmonnoe
MoenrpoBanue. CUCTEMBI MaCCOBOTO OOCITY KMBaHHS.

Tabmuunbie (pensimoHHBIE) Oa3bl MaHHBIX. Tabnmuia — mpeacTaBICHUE
cBelleHHii 00 OMHOTMHHBIX 00bekTax. Iloine, 3amucek. Kirou tabaunel. Pabora ¢



roToBOM 0a30il naHHBIX. 3amonHeHue O0a3pl AaHHbIX. llomck, copTupoBKa u
bunbTpas TaHHBIX. 3ampockl Ha BHIOOPKY AaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brrancnsiembie nosis B 3ampocax.

MHuororabiuunbie 0a3bl JaHHBIX. THUIBI CBsA3€M Mexay TaOIuIaMu.
Buemnuii kito4. LlenocTHOCTh 6a3bl JaHHBIX. 3alpoCchl K MHOTOTaOJIMYHBIM 0a3am
JAHHBIX.

Nutepuer-nipunoxenus. llonstre o cepBepHON U KIIMEHTCKOW YaCTAX CaulTa.
TexHoNorus «KJIUEHT — CEPBEP», €€ MOCTOMHCTBA U HEAOCTATKU. OCHOBBI A3bIKa
HTML wu kackamubix tabmui ctwieit (CSS). Cuenapum Ha si3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haisioB Ha CauT.

BBox n300pakeHUil ¢ MCIOJIB30BAHUEM PA3IMYHBIX LU(GPOBBIX YCTPOUCTB
(undpoBeIX (poToanmapaToB U MUKPOCKOIOB, BHJIEOKaMEp, CKAaHEPOB U JPYIHX
ycTpoiicTB). I'padmnueckuii penakrop. Paspemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKUIHs — ILIBETA.
OOeciBeunBaHue MBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnacTsamu.
OUIbTPBL.

MHuorocoiinbie nu3o0pakeHus. TekctoBble cimou. Macka cnos. Kanamibl.
Coxpanenue BblfienieHHONW obnactu. [lonroroBka winmocTpanuii Ajis BeO-CaiiToB.
AHHUMHPOBaHHbIE NU300paKEHUS.

BekropHas rpaduka. IlpumutuBbl. HW3meHeHue moOpsiaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmnuposka. Kpussie. dopmaTbl BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpOB. BekTopuzaiius pacTpoBBIX H300payKEHUH.

[IpyHIMOBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHojoruu (3D-mpuntepsl). IloHstue o BHpTyasbHOU
PEaIbHOCTH U JOOJHEHHOW PEabHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBATHCA CPOPMUPOBAHHON BHYTPEHHEW MO3UIIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3aldd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIpaBJICHHM
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOSI3aHHOCTEH, YyBakKEHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHM, MUCKPUMHUHAIIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U I[EHHOCTH, B TOM YHCIIC B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) ¢pu3nUYecKOro BOCIMTAHUSA:

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



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMUPOBAHMEM M HWHMOOPMAIMOHHBIMUA TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMI0O M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C y4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWH(GOPMAIIMOHHBIX TEXHOJOTUN B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce noCTIKEHHUS JTMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS TPOTPAMMBbI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAIEHBIM U3MEHECHHSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATBHOE COCTOSTHHUE
JIPYTUX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAIbHBIC Y4YEOHbIE JEUCTBUSA, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  Mpodiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

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

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMAaTPUBAEMBbIX SIBJICHUSX;

pa3pabarbiBaTh IUIAH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENIbCKON U TPOESKTHOM ESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPIpeTalHH, MpeoOpa30BaHUIO M TNMPUMEHEHUIO B Pa3JIMYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh MW (OpMyaupoBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTeIbHOU
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpOBaTh IOJYYEHHBIE B XOJE€ PpELICHUs 3a7auyd pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

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

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pabora ¢ uHpopmMaumei:

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

CO3/1aBaTh TEKCThl B pa3IMYHbIX (opmarax ¢ yuy€TOM Ha3HAuYCHUs
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPecypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

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

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacmo3HaBaTh HEBepOaNbHBIE CpeAcTBa OOIIEHWs, TMOHWMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHUSI C HCHOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTHBA,;

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHUKA KOMAaHIbl B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

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

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedICKCUHN Jii OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTAaTKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MH(MOpPMATHKU YIIIyOJIEHHOrO YpoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
IPOIECCOB B TPHUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECCH»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIC, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKAIus, KJIaCTepU3aIlus, aHam3 OTKJIOHCHHIA), OHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOHMIIBHBIX KOMITBIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

HaJIMYUE NPEICTaBICHUNA O KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJCTB MPOTUBOACHCTBHUS OJTUM YIrpo3aM, COOJIOACHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX MapameTpax AUCKPETHU3ALNU,
YMEHUE OINpEAeNATh CPEAHIOI CKOPOCTh IE€pelaud JAaHHBIX, OIIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalud B IO3ULUOHHBIX CHCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTh MCTUHHOCTU BBICKA3bIBAHHUSA, COAEPIKAILETO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JMara3oHe, 00pab0Tka MHOTOPa3psAHBIX 1I€JIbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEeAeNsATh CII0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTYypax JaHHBIX, YMEHHME MCIIOJIb30BATh OCHOBHBIE  YIPABIISIOLINE
KOHCTPYKLIMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh PEe3yAbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO pEIIEHUs, MOAOOp JUHUU TPEHJIA, PEIICHUE
3aJlay MPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOTO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIECHUM (MpePUKCHBIE KOJbI), UCMIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMITBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BepuimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada), yMEHHE HCIOIb30BaTh JEPEBbS MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio UrPhI;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHUJAEC MporpamMm 0a3oBbIE
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUYEPE/IU, IEPEBH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
NOANPOTpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeICcTBax co37daHUs W palbOThl C HUMH, YMEHHE WCIIOJIb30BaTh TAOJIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHICCKHUE MOJICITH /I aHaJIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IMOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3ynbTaThl MOJCIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAHUE OCHOBHBIX MPHHIUIIOB PaOOTHI, BO3MOXHOCTEH W OTpaHUYCHHS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  WCMONB30BaHUU  HMHPOPMALNMUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.
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[TPOT'PAMME




11 KJIACC

Ne KosaunuyecTBO 4acoB
n/ Tema ypoka Becer  Konrpoabubl  Ilpakrtuuyeckn  JJIEKTPOHHBIE HH(PPOBLIE 00pa3oBaTeIbHbIE PECYPChI
n 0 e padoThlI e padoThlI
KOMiecTEo https:_//edu_cation.ygndex.ru/lgb/li_brarv/common-course-
1 1 container/informatics/collection/info_11 grade_advanced_program_2
MH(OpMaLH 025-26/2grade=11
AJITOPHTMBI CATHS https:_//ed u_cation.vgndex.ru/lz_;lb/ I i_brarv/common-course-
2 1 container/informatics/collection/info_11 grade_advanced program_2
JaHHbIX 025-26/2grade=11
https://education.yandex.ru/lab/library/common-course-
Anroputm S ; o
3 Xatdyata 1 container/informatics/collection/info_11_grade_advanced_program_2
025-26/?grade=11
IIpaxTnueckas
pabota o Teme
4 "CikaTtue JaHHBIX C 1 1
TTOMOIITHIO
anropuTMa
Xappmana"
https://education.yandex.ru/lab/library/common-course-
5 Anroputm LZW 1 container/informatics/collection/info_11_grade_advanced_program_2
025-26/?grade=11
AJNTOPUTMBI CKAaTHSI
JaHHBIX C ITOTCPSAMMU.
6 [TpakTnueckas 1 05

paboTa o Teme
"CoxaTHe JaHHBIX C
MOTEePSMHU
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(anroputmsl JPEG,
MP3)"

CkopocTb nepenauu

https://education.yandex.ru/lab/library/common-course-

7 container/informatics/collection/info_11 grade_advanced_program_2
JIAHHBIX 025-26/2grade=11
TToMexoyCToRUMBbIC https:_//edu_cation.ygndex.ru/lgb/li_brarv/common-course-
8 container/informatics/collection/info_11 grade_advanced program_2
KO 025-26/2grade=11
[IpakTuueckas
9 pabora 1o Teme
"IloMexoycTONUMBBI
€ Konb!"
CucTeMEl.
KoMmoHeHTHI
CHCTEMBI B UX
B3aMMO/ICVICTBHE. https://education.yandex.ru/lab/library/common-course-
10 CuctemHbIi 3¢ pexT. container/informatics/collection/info_11_grade advanced_program_2
YnpasieHnue Kak 025-26/?grade=11
MH(OpPMaLMOHHBIN
nporiecc. OOpaTHas
CBSI3b
Moyenu https:(/edL{cation.ygndex.rullgblli-brarv/common-course-
11 container/informatics/collection/info_11 grade_advanced program_2
MOACTHPOBATHE 025-26/2grade=11
https://education.yandex.ru/lab/library/common-course-
12 I'padsr container/informatics/collection/info_11_grade_advanced_program_2
025-26/?grade=11
Perwerue 3a1a4 ¢ https:_//edL{cation.vgndex.rullzflblli_brarv/common-course-
13 container/informatics/collection/info_11 grade_advanced program_2

MOMOIIbIO TpadoB

025-26/?grade=11
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https://education.yandex.ru/lab/library/common-course-

14 HepeBbs container/informatics/collection/info_11_grade_advanced_program_2
025-26/7grade=11
https://education.yandex.ru/lab/library/common-course-

15 OCHOBBI TEOPUH UTP container/informatics/collection/info_11_grade_advanced_program_2
025-26/?grade=11

[IpakTnueckas
pabora 1o Teme
"ITouck
16 BBIMTPBILITHON
CTPATCrur B UTPEC C
MTOJTHOM
uHpopmanuen"
Cpencrsa https://education.yandex.ru/lab/library/common-course-
17 HMCKYCCTBEHHOTO container/informatics/collection/info_11_grade_advanced_program_2
UHTEIIIEKTa 025—26/?qrade=11
IIpaxTrueckas
pabora 1o Teme
18 "CpencrBa
HCKYCCTBCHHOTI'O
WHTEJJIeKTa"
dopmanuzanus
IMOHATHA aJIrOpUTMaA.
Mammna TeropuHra https://education.yandex.ru/lab/library/common-course-
19 KaK YHUBEpCaJlbHas container/informatics/collection/info_11_grade_advanced_program_2
MOJIEJTb 025-26/?grade=11
BBIUMCIIEHUM. Te3uc
Yépua—Trropunra
20 [IpakTnueckas https://education.yandex.ru/lab/library/common-course-
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pabora o Teme
"CocraBiieHue
MPOCTOM
POrPaMMBbI JIsI
MaiuHbl Trropunra"

container/informatics/collection/info 11 grade advanced program

025-26/?grade=11

https://education.yandex.ru/lab/library/common-course-

21 Mamuna ITocta container/informatics/collection/info_11 grade_advanced_program
025-26/?grade=11
Hopmanbnsie https://education.yandex.ru/lab/library/common-course-
22 anropugMbl container/informatics/collection/info_11_grade_advanced_program
Mapkosa 025-26/?grade=11
ANropuTMHUYECKU
Hepa3pelmMbIe
3a7a4u. 3a1a4a https://education.yandex.ru/lab/library/common-course-
23 OCTaHOBA. container/informatics/collection/info_11 grade_advanced program
HeB0o3MOKHOCTE 025-26/?grade=11
aBTOMAaTHYCCKOM
OTJIaJIKH MPOTPaMM
https://education.yandex.ru/lab/library/common-course-
24 CHO)KHOCTBV container/informatics/collection/info_11 grade _advanced_program
BRIHCICHIH 025-26/2grade=11
ITouck nmpocTeIx
qycell B 3aJJaHHOM
https://education.yandex.ru/lab/library/common-course-
25 JIHATIA3OHE © container/informatics/collection/info_11 grade_advanced_program
MOMOTIBIO 025-26/2grade=11
aITOpPUTMa «PEIIETO
Oparocdenar
26 [IpakTnueckas

pabora 1o Teme
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"TTorck mpocThIX
4yucell B 3aJaHHOM
nuamnasone"

27

MHoropa3spsHbIe
L[eJIble YUCIIA,
3a/1a4U JUIMHHOU
apuMETUKH

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11

28

IIpakTnueckas
pabora o Teme
"Peanu3anus
BBIYHCIICHHUH C
MHOTOPa3psTHBIMU
qucaamMu"

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11

29

30

CnoBapu
(acconMaTuBHBIC
MaCCHBBI,
0TOOpakeHUs).
XBHI-TabmuIIb.
IToctpoenue
asndaBUTHO-
YaCTOTHOTO CJIOBapS
JUTS 3aJJTAHHOTO
TEKCTa

[IpakTrueckas
paboTa o Teme
"ITocTtpoenne
andaBUTHO-
4aCTOTHOTO CJI0BAps
JUIS 3aJaHHOTO

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11
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Tekcra"

31

AHanu3 Texcra Ha
€CTCCTBCHHOM
si3pIKe. Beigenenue
IMOCJIEIOBATEILHOCT
eit mo maboHy.
Perynspublie
BBIPAKEHUSI.
YacTOTHRIN aHAJIN3

32

IIpakTnueckas
pabora 1o Teme
"AHanu3 TekcTa Ha
€CTECTBEHHOM
SI3BIKE"

33

Crexu. AHanus
NPaBUIBHOCTH
CKOOOYHOTO
BBIPOKCHUS

https://education.yandex.ru/lab/library/common-course-
container/informatics/collection/info_11 grade advanced program 2

025-26/?grade=11

34

Brruucnenue
apupMeTUIECKOro
BBIPa)KEHMUS,
3alMCaHHOTO B
NOCT(HUKCHON

dbopme

35

[TpakTnueckas
pabora 1o Teme
"Boruucnenue
apu(METHIECKOTO
BBIPAKCHHSI,
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3aMMCaHHOTO B
MOCT(HUKCHOM

dbopme"

36

Ouepenu.
Hcnonw3oBanue
odepeau s
BPEMEHHOT'O
XpaHEHUs JaHHBIX

37

IIpakTnueckas
pabora o Teme
"Ucnonp3oBanue
ouepenn"

38

HepeBpsi.
Peanuzanus nepesa
C TIOMOIIIBIO
CCBUIOYHBIX
CTPYKTYD.
JIBonuHbIE
(OuHapHbIE)
JI€PEBBA.
ITocTtpoenue nepera
JUTSL 33]TAHHOTO
apupMeTUIECKOro
BBIPKECHHS

https://education.yandex.ru/lab/library/common-course-
container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11

39

[IpakTnueckas
pabora 1o Teme
"Ucnons3oBanue
JIEpEBBEB JUIS
BBIYMCIICHUS
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apuQMeTHIECKUX
BbIpaKEHUI"

40

PexypcuBHbIe
aJIrOpUTMBI 00X0/1a
JiepeBa.
Hcnonn3oBanue
CTEKa U O4epeIu JJIs
obxoma nepena

41

PexypcuBHbIE
aJIrOpUTMBI 00X0/1a
JiepeBa.
Hcnonp3oBanue
CTEKa U o4epeau AJis
o0xoJa 1epeBa

42

43

44

ANTOpUTMBI HA
rpadax. IToctpoenue
MHUHHMaJIbHOTO
OCTOBHOTO JIepeBa
B3BELLICHHOTO
CBSI3HOTO
HEOPHEHTUPOBAHHOT
o rpada

O6xon rpada B
riyouny. O0xox
rpada B mupuny
KonnuecTtso
Pa3JIMYHBIX IIyTEH
MEXy BEpLIMHAMU
OpPUEHTHPOBAHHOTO

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11
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AIUKIINYIECKOTO
rpada

45

AJroput™m
JlerKcTphI.

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11

46

47

48

49

IIpakTnueckas
pabora 1o Teme
"Beruncienue
JUTMHBI KpaTyaniiero
MyTU MEXIY
BepIlMHaMu Tpada
(anroput™
Hetikctpern)"
Anroputm
Daoitma—
Yopamia

3amauu, pemaeMbie ¢
MOMOILBIO
JTUHAMHUYECKOTO
MIpOrpaMMHUPOBAHUS:
BBIYHCIICHHE
PEKYPCUBHBIX
byHKIHMA
[IpakTrueckas
paboTa o Teme
"Boruucnenue
PEKYpPCUBHBIX
byHKIHH ¢
MOMOIIbIO

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11
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JTUHAMUYECKOTO
IpOrpaMMHUpPOBaHUs

50

3ajauu, pellaemblie ¢
MIOMOIIBIO
JUHAMHUYECKOI O
POTPaMMHUPOBAHUS:
NOJCYET KOJTMYECTBA
BapHUaHTOB

51

52

IIpakTnueckas
pabora 1o Teme
"IToxcuér
KOJIMYECTBa
BAPUAHTOB C
MTOMOILBIO
JTUHAMUYECKOTO
MIpOrpaMMHUPOBAHUS

3aiauu, pelaemble ¢
TTOMOTITBO
JUHAMHYECKOTO
MPOTPAMMHUPOBAHHS:
3a7a49u
ONTUMM3AIUHN

53

IIonsatue o
rmapagurmax
MPOrPaMMUPOBAHHS.
0O0630p SI3BIKOB
MPOTPaMMHUPOBAHUS




54

ITousitue 06
00BEKTHO-
OpPHUEHTUPOBAHHOM
IPOrPaMMHUPOBAHUN

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11

55

OOBEKTHI U KJIACCHI.
CBoiicTBa 1 METOOEI
00BEKTOB

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11

56

57

58

59

OOBbeKTHO-
OPHUEHTUPOBAHHBIN
aHanu3

[IpakTuueckas
pabora 1o Teme
"Hcnonp3oBaHue
TOTOBBIX KJIACCOB B
nporpamme"
Pazpabotka
porpamm Ha
OCHOBE O0BEKTHO-
OPUEHTHPOBAHHOTO
nojxoja
[IpakTrueckas
pabora "Pa3paboTka
MIPOCTOM
MIPOTPaMMBI C
HCIIOJIb30BaHUEM
KJIaccoB"

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11

60

Nukancynsamusi.
[IpakTnueckas
pabora 1o Teme

0.5
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"Pa3zpaboTka Kiacca,
HCIOJIB3YIOIIETO
MHKaICYJIsIHI0"

61

62

Hacienosanue.
[Homumopduzm

IIpakTnueckas
pabora 1o Teme
"Pa3paboTka
repapxuu Kjiaccon"

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11

63

64

Cpenpl ObICTpOIt
pa3paboTku
POTpaMM.
[TpoexTnpoBanue
uHTepdeiica
MOJIb30BaTENs
[IpoextnpoBanue
uHTepdeiica
MOJIb30BaTENs

65

Hcnonb3oBanue
TOTOBBIX
YIPABISIEMBIX
AJIEMEHTOB JIJIs
MOCTPOEHUS
uHTepdeiica

66

[TpakTnueckas
pabora 1o Teme
"Pa3zpaboTka
IPOTPaMMBI €
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rpaduueckum
uHrepdericom”

67

68

69

70

71

72

Hsyuenue BTOpOro
SA3bIKa
HpOrpaMMHUPOBAHUS

N3ydenue BTOpOro
A3bIKA
IpOorpaMMHUPOBaHUS

OTanel
KOMITBIOTEPHO-
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS

Juckperusanus npu
MaTeMaTUu4eCKOM
MOJEJIUPOBAHUU
HEIPEPBIBHBIX
IIPOLIECCOB.
MonaenupoBanne
JABHUXXCHUSA

[IpakTnueckas
pabota o Teme
"MoaenupoBaHue
JBUKEHUS"

MopaenupoBanue
OMOJOTHYECKHIX
CHUCTEM.
[IpakTnueckas
pabora 1o Teme
"MoaenupoBaHue

0.5




OMOJIOTUYECKUX
cucreMm"

73

MaremaTtudeckue
MOJCIH B
9KOHOMHKE.
BreraucnurenpHbIC
SKCIIEPUMEHTHI C
MOACIISIMH

74

75

BepositHocTHBIE
MOJICIIU.
IIpakTnueckas
pabora 1o Teme
"MIMUTAIIMOHHOE
MO/IEJINPOBAHUE C
MOMOIIIBIO METO/1a
MomnTe-Kapno"
KomnbrorepHoe
MOJICJINPOBAHUE
CHUCTEM YIIPABIICHUS

0.5

https://education.yandex.ru/lab/library/common-course-

container/informatics/collection/info 11 grade advanced program 2

025-26/?grade=11

76

O6paboTka
pe3yabTaToOB
IKCIIEPUMEHTA

77

78

TaOnuuHbIE
(pensiMOHHBIE)
0a3nl JaHHBIX

ITouck, coptupoBka
1 pumbTpanus
JTaHHBIX. 3aIPOChI HA
BBIOOPKY JaHHBIX.
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3anpockl ¢

napamMeTpamH.
Beruucinsiemsie moss
B 3aIpocax

79

IIpakTnueckas
pabora o Teme
"PaboTa ¢ roToBOM
0a3o0ii naHHbBIX"

80

81

82

MHuororaban4HbIe
0asbl JaHHBIX. THUIbI
CBSI3EM MEXIY
TaOJIMLIAMMU.
Brenauni ximrod.
IlemocTHOCTE 0a3bI
aHHBIX

IIpakTrueckas
paboTa 1o Teme
"Pa3zpaboTka
MHOTOTa0INIHOM
0a3bl JaHHBIX"

3anpockl K

MHOT'OTA0JITMYHBIM
0a3zaM JaHHBIX

83

[TpakTnueckas
pabora 1o Teme
"3ampockl K
MHOTOTA0IHMYHOMN
0a3e maHHBIX"

84

SI3BIK ymipaBieHUs




nanabiMu SQL

85

[IpakTnueckas
pabora o Teme
"Vpanenue
JAHHBIMU C
MIOMOIIIBIO S3bIKA
SQL”

86

Hepenauuonusie
0a3bl TaHHBIX.
OKcnepTHbIE
CUCTEMBI

87

88

89

90

HNuTepuer-
MIPUIIOKEHUS

ITonstue o
CEpPBEPHOU U
KJIMEHTCKOM 4acTax
camita. Texnomorus
«KJIMEHT — CEPBEPY,
€€ TOCTOMHCTBA U
HEJOCTaTKH

OCHOBBHI A3BIKA
HTML

[IpakTrueckas
pabota mo Teme
"Co3pnanue
TEKCTOBO BeO-
CTpaHHUIIbI"

91

OCHOBBI A3BIKA
HTML




92

OCHOBBI A3BIKA
HTML

93

94

IIpakTrueckas
pabora o Teme
"Co3nanue BeO-
CTpPaHUIIBI,
BKJIFOYAIOILEN
MYJIbTUMEIUIHBIE
00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE,
BHJ1€0)"

OCHOBBI KacKaJTHbIX

TaOJIUL CTUIEN
(CSS)

95

96

IIpakTrueckas
pabora 1o Teme
"OdopmiieHne
CTpaHUIIBI C
MIOMOIIBIO
KaCKaJIHbIX TaOIuUIY
crunen”

CI_leHapI/II/I Ha A3BbIKE
JavaScript

97

98

Cuenapun Ha SI3bIKE
JavaScript

®opmbl Ha BeO-
CTpaHHIIe

99

[IpakTnueckas
paborta mo Teme




"O0OpaboTKa TaHHBIX
(bopM"

100

Pazmemenue Beo-
CalToB. Yciyra
XOCTHHTa. 3arpy3ka
¢aitioB Ha calT

101

102

KaapupoBanue.
Hcnpasnenne
MEePCIEKTUBBI.
I'ucrorpamma.
Koppexuus
YpOBHEH, KOPPEKITHS
[BETA.
ObeciBeunBaHue
I[BETHBIX
MU300paKeHUI

BBoa nzob6paxenuit
C MCIOJIb30BaHUEM
Pas3INYHbIX
U(PPOBBIX
YCTPOMCTB.
[TpakTnueckas
pabora 1o Teme
"O6paboTka

U (POBBIX
¢dororpaduit”

0.5

103

Perymn. Pabora ¢
00JacTsIMH.
DUIBTPHI.

0.5




IIpakTrueckas
pabota 1o Teme
"Peryms iudpoBbIx
dotorpadpuii"

Mmuorocnoinsie
U300paKeHMsL.
TekcToBBIE CITIOU.
Macka cnos.

104
Kananebl.
Coxpanenue
BBIIEJIEHHON

oOiactu

[IpakTuueckas
105 pabota o Teme
"MHoOrocnoiHsie

n3o00paxeHus"

IToaroroska
WIITIOCTpAIi 115
BeO-CcailToB.

106 [TpakTrueckas
pabora 1o Teme

" AHUMUPOBaHHbBIE
n3o0paxeHus"

Bekrophas rpaduxka.

107 Bekropusanus
pacTpoOBBIX
HU300paKeHUI

108 [IpakTnueckas

paborta mo Teme




"BekTopHas
rpaduka"

109

IIpuHUMIIBL
MOCTPOCHUS U
peIaKTUPOBAHUS
TPEXMEPHBIX
MoJeen

110

IIpakTnueckas
pabora o Teme
"Cozianue npocThIX
TPEXMEPHBIX
Mozesnen"

111

112

113

CeTouHEBIE MOJIENH.
Marepuansl

IIpaxTrueckas
paboTa 1o Teme
"CetouHble Mmoaenn"

MogenupoBanue
HCTOYHHKOB
ocsemeHus. Kamepsl

114

[TpakTnueckas
pabora 1o Teme
"Pennepunr"

115

116

A TMTUBHBIE
texHosoruu (3D-
MIPUHTEPHI)
IlonsTue o
BUPTYAJILHOU




peaTbHOCTH U

JIONIOJTHEHHOM

peanbHOCTH
117 PesepBHOE Bpems 1
118 PeszepBHOE Bpems 1
119  PesepBHOe Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOe Bpems 1
124 PesepBHOe Bpems 1
125  PesepBHOe Bpems 1
126 ~ PesepBHOe Bpems 1
127 PesepBHOE Bpems 1
128  PesepBHOe Bpems 1
129  PesepBHoe Bpems 1
130  PesepBHOe Bpems 1
131  PesepBHOe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpems 1
134  PesepBHOE Bpems 1
135 PeszepBHoe Bpems 1
136  PesepBHOe Bpems 1

OBLIEE KOJIMYECTBO
YACOB I1IO 136 36.5

I[TPOI'PAMME







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

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[TorrMaHue OCHOBHBIX NPHUHIIUAIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB; TEHICHIIUN
pa3BUTHs KOMIIBIOTEPHBIX TEXHOJOTHHU; BJIAJICHUE HaBBIKAMH pPa0OThI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH MPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3alUd U

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

1.3

ITormmanne OCHOBHBIX MNPUHOWUIIOB JUCKPCTU3AIMKU PA3JIMYHBIX BHU/I0B

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAOOTKM YMCIOBOM M TEKCTOBOM
uHpopMaluu (3alMCh YHUCEN B MO3ULMOHHOM CHCTEME CUYHMCICHMS,
JENUMOCTh LIENBIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
Juana3oHe; 00pa0OoTKa MHOrOpaspsOHBIX LEJIbIX YHUCEN; AHAIM3

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

1.5

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

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJAEHUSIMH O 0a3ax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO3JaHud U pa6OTLI C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCTHX; HaJIM4uec HpCI[CTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TeopeTMHECKMM anmapaTroM, MO3BOJISIIOIIMM  OCYIIECTBIISTh
IIPEJICTaBICHUE 3aJaHHOIO HATYPaJbHOTO YMCJIA B PA3JIMYHBIX CUCTEMAax
CUMCIICHUS; BBINOJHATH MNpeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; ONMpPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rIpade M KOJMYECTBO IyTel MeXIy BepIIMHAMU

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJCIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJEKBAaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 3a/layll  aHAU3a JaHHBIX
(mporuHo3upoBaHue, KJIacCU(pUKAIKS, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh TOCJIEI0BATEIbHOCTh PEIICHUs 3a]ad aHallu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJENIH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalIn3alMd JaHHBIX, HHTCPHOPCTALUA PE3YJILTATOB

2.3

2.4

YMmenue onpenensite HHPOPMAIMOHHBIN 00BEM TEKCTOBBIX, IPadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX [TapaMeTpax AUCKPETU3alnun. Y MEHHE
OIpPENENATh CPENHIO CKOpPOCTb II€pPelayd  [JaHHBIX, OLEHUBAThH
U3MEHEHHE BpEMEHHU IepelJauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBsI3U

YMeHue CTpouTh KOJA, OOECHEeUMBAIOIIMN HAUMEHBIIYI0 BO3MOXHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEHICHWHM 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B IMO3UIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUMEM M IOCTPOEHMS YHUCIA IO
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG Oornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAKEHHE B TU3BIOHKTHUBHOW U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIenoBaTb 00JacTh  MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO MEPEMEHHBIC, PCHIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

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

OPUCHTUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

2.8

YMeHHue UCIoNIb30BaTh ACPEBbS NIPU aHAIN3E U IIOCTPOECHUU KOJOB M IS
IpeACTaBiICHUs apu(METHUECKUX BBIPOKEHHUM, NpPU PpEIICHUH 3a/1ad
IIOMCKA U COPTUPOBKM; YMEHHE CTPOUTH AECPEBO WIPHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETUIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPa PE3YyJIbTAaThL
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue omnpenensTh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKAa MacCHBa,
nepeOOpHbIE ANTOPUTMBI, JIBOMYHBIM TMOWUCK) W MPUBOAUTH MPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IJIsd pCIICHUSA OI[HOﬁ 3aga4u

211

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackaib, Python, Java, C++, C#), npeacraBieHussMA 0 6a30BbIX
TUTIaX JAHHBIX U CTPYKTypaxX JaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
MPEUIOKECHHOW ~ MPOrpaMMBI:  ONPENEISATh  Pe3yJbTaThl  PaOOTHI
pOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONMPEICIISATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOXKHO TOJYYCHHUE YKa3aHHBIX pPE3YJIbTATOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NpPHBECTH K OImMUOKe B pabote
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS  TIO0  YIYYIICHHUIO

MporpaMMHOT O KOa

2.12

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMmmupoBanus Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCEll, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHMBOB: TMIPEJCTABICHHWE YHWCIa B BUIE HaboOpa MPOCTHIX
COMHOXMUTENEH; HaxX0XJIeHHE MaKCUMalbHOH (MUHUMaJIbHOM) HUpPHI
HaTypaJbHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He mpeBblmaonmM 10; BblUuCIeHHE OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAO0BATEIBHOCTH (CYMMBI,
NPOM3BEACHUST  CPEJHEr0  apu(PMETHIECKOrO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCHBa;, YMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpaHMYEHUH Ha JMana3oH MX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh MpU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpEe.H,
JIepeBbs1); TPUMEHATh CTaHIAPTHBIE W COOCTBEHHBIE TOIIPOTPAMMBI JIJIs
00pabOTKM YHMCIIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIb30BATH MPU
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHHUE HCIIOIH30BaTh

CpEJICTBA OTJIAKH IPOTrPaMM B CpPEZie IPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_UJI JJIsL aHaJln3a,

npeicTaBieHus U 00pabOTKH JAaHHBIX (BKIIOYas BBIOOP ONTHMAIBHOTO




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

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBbIBaTh JHYHOE WH(GOPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOIHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'[J'ICJ'IBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMHBI. PaCHpCI[eJ'IéHHBIe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0JIBIINX JaHHBIX

[IpyHLIMOBI TOCTPOEHMST M anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mporokosnbl. Cerb HWurepHer. Agpecanuss B cetu HHTepHer.
ITpotokonsr crexka TCP/IP. Cuctema nomenusix uméH. Pa3znenenue IP-cetn Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3
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1.5

daiinoBas cucrema. [lonck B (aitioBoii cucreme. [IpuHIUIIBI pa3MeleHus U
uMeHoBaHus (aitnoB B gonroBpemMeHHoOW mnamst. [llaGnoHsl g ommcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT
nH(pOpPMaIMOHHOTO 00BEMA JAaHHBIX U XapAKTEPUCTHK KaHAJla CBSI3U
Iudposanne naHHbIX. CHUMMETpUYHbIE U HecUMMeTpuuHble MHQpbL. [Lndpsr

npoctoit 3amensl. [udp Lezaps. udp Buxkenepa. AnroputMm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE NTPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ mOBTOpEHHEM OUTOB.

Kongsr XsmMuHTa
Teoperuueckne 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

Teopernueckne mnoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uHGpopMmanuu. AndaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanun. Dopmyna

Xaptnu. Uudopmarus u BepositHocTh. Dopmyia [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amuch IEeNbIX M JIPOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBA IMO3UIMOHHOM 3aIllMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBo,ua ICJI0Tr0 4Ynciia u3 P-H‘-IHOﬁ CUCTCEMBbI CUUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoJa KOHEUHOH P-muHON ApoOu B AECATUUHYIO.




2.4

2.5

ANTOpUTM MEpeBo/a ILEJOro YMcia W3 JCCSITHYHOW CHCTeMbI cuucieHus B P-
nuHyro. IlepeBox KoHe4WHOH aecsaTHUHOW Jpobu B P-munyro. J[BowuHas,
BOCBMEpPUYHAsS M IICCTHAANATCPUYHAS CUCTEMbI CYMCIICHHS, CBSI3b MEXK Iy HUMHU.
Apudmernueckue orneparnyy B MO3UIIMOHHBIX CHCTEMAaX CYMCIICHHS

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

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

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWpOBaHUA LBETA. HBGTOBBIC
mojnenu. KonupoBanue 3Byka. OneHka HH(OPMAIMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

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

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jloruueckue BbIpaKEHUS.
Jlornueckue ToxaecTBa. Jlornyeckue onepanyuy 1 onepanuy HaJ MHOKECTBAMH.
3aKkoHbl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE MpPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

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

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue 2leMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX 3JIEMEHTAX I10
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3alKCh JOTHYECKOI'O BBIPAXKEHHS I10

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u wmopenupoBanue. llenn MopenupoBaHus. ANEKBAaTHOCTbH MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM Tpotieccy. DopManu3aius MpUKIaTHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSTUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXEeMBbI, TAOIUIBL, TPAdUKH).

[IpeacraBinenue uenbIXx 4YHCEl B NaMATH KommbloTepa. OrpaHUYEeHHOCTh
JUana3oHa 4YHcell TPH OTrPaHUYEHWHM KOJWYeCTBa paspsnoB. llepemonmHenue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBbIe JOrMuyeckue onepanuu. Jlorndeckuii, apupMeTHUeCKUil U

nukmnueckuit  casurd. [lludpoBanne ¢ moMoOmBI0 MOOUTOBOM  oOmepanuu




2.12

2.13

2.14

«uckinouaromiee I

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uMcen. I[IpoGiembl
XPAHEHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsanoB. BelnonHeHue omnepanuil ¢ BEIIECTBEHHBIMHM YHCIAMM, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Peuienue
AITOPUTMUYECKUX 3a]ady, CBA3aHHBIX C aHanmu3oM rpadoB (IIOCTpOCHHE
ONTUMAJIBLHOTO IYTH MEXIYy BepIIMHaMu Tpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX NyTeH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBps moucka. CrocoObl o0xofa aepesa.
[IpencraBnenne apupmMeTHYeCKUX BBIpAXECHUN B BHJE AepeBa. Mcmonb3oBanue

rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHON nHpopManuen. [loctpoenue aepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WUIPbl B Tabiu4yHOU dopme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLIINIHBIC ITO3UILIUH. BBII/IFpBII_HHBIC CTpaTerun

CpeI[CTBa HCKYCCTBECHHOI'O HHTCIIJICKTA. I/II[GHTI/I(I)I/IKB.LII/IH n IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHUEC JIUII. Hcnons3oBaHne METOIOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa1011114x cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA aIropuTMa. MammHa TerOpHHTa Kak YHHBEpCaJbHas

MOJEJb BEIUMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIeHMH. Bpemst paboTel M 00BEM HCIONB3yeMOi
aMsATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmbl. IlpuMepsl pa3IUYHBIX AITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

3.3

OnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabdOThl MPOCTEHMIIUX aJrOpPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJlTOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTar

3.4

AnroputmMbl  00pabOTKM HATypajlbHBIX YHCEN, 3alMCAHHBIX B TO3UIIMOHHBIX
cHUCTeMaxX CYHCICHMSA: pa3OMeHHe 3alucu 4YHcia Ha OTAETbHBIC IUQPHI,
HaxXOXJICHHE CYMMbl W TPOU3BENCHMS LHU(p, HAXOXKICHHE MaKCUMaJIbHOU

(MUHUMATBLHOM ) IU(PHI.




[IpencraBnenue uyucina B BUAE HaOopa MPOCTBIX COMHOMKUTENEH. ANroputM
OBICTPOTrO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

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

3.6

S3eik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYNCIICHHBIE, BEUICCTBEHHbIC, CHMBOJbHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBueM. L{UKIIbI 10 NEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (aMIIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

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

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u (yHKuuu. Mcrnonb3oBaHue creka s

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M npubnMkEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ momollbio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluncienue miomanei ¢uryp c
MTOMOIUIBI0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpameryii).
[Touck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpPEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble — GYHKIIUM  SI3bIKa
MIPOrPaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHHU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HAWIEHHOW MOJCTPOKU Ha JPYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcesl. BpraucieHne  0000IMIEHHBIX
XapaKTepUCTHK HJIEMEHTOB MacCHBa WJIM YHCIOBOM IOCIIEIOBATEIbHOCTU
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apuPMETHYECKOr0, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.
Anroput™Mbel paboOTHI C 3JIEMEHTaMH MacCHBa C OJHOKPAaTHBIM MPOCMOTPOM
MaccuBa. COpTHPOBKAa OJHOMEPHOIO MaccuBa. [IpocTble METOABI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
ciusaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpHUIbl). ANTOPUTMBI 00pPaOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCICHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAaCcCUBA, [IEPECTAaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE = MAacCHUBBI,  OTOOpakeHUs).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS JJIS 33JAHHOTO TEKCTa

Crexku. AHaIN3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUSA. Bbrumcienue
apu(METHYECKOTO BBIPAKEHUS, 3aIIMCAaHHOTO B MMOCT(GUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTell MeX 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlUKIMUYECKOro rpada. AJIropuTm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUus. PekypcuBHbIEe anropuTmsl 06xona nepesa. Vcnonab3oBaHue cTEKa U
ouepenu ans o0Xoja aepena

JluHaMHUYeCKOe IPOrpaMMHUPOBAHNE KAK METOJ PELIEHUS 33a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyJlIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMHUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BapuWaHTOB, 3ala4u OIITUMU3AalIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3M
WudopmaninoHHbIe TEXHOIOTHH

Ananu3 naHHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepu3anusi, aHaiau3 oOTkKJIOHeHWH. IlocienoBaTenbHOCTH
pereHus 3a1ay aHaIu3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYMCTKA U OI[EHKA
KauecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOEHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3allusl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH UIsi 0O0paOOTKM M TPENCTABICHUS JaHHBIX.

Bonwmme nanabie. MammaHOE 00yueHne

4.2

AHanu3 MaHHBIX C TIOMOIIBIO SJICKTPOHHBIX TaONUIl. BBIUMCIIEHHE CYMMBI,
cpenHero  apudMETUYECKOro, HAWMOOJbIIEro  (HAaWMMEHBIIETO)  3HAYCHUS

nuanazoHa. Breramcnenue kod(pduIMEHTa KOPpENsIUH JBYX pSJIOB JaHHBIX.




[TocTpoeHne cTOMOYATHIX, JMHEHYATHIX W KPYroBbIX amarpamm. l[loctpoeHue
rpadukoB ¢yakiui. [Tonbop MUHUYM TpeHIa, pEeIIeHNe 3a/1a4 MPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanust HOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJAENM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OlEHKAa YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
OOBEKTOB M TMPOIECCOB. BoccTaHOBIEHHE 3aBHUCHMOCTEH IO pe3yibTaTaM

OKCIICPUMCHTA

4.4

4.5

4.6

BepostHOCTHBIE MOJEIH. Metonrsl Momnre-Kapio. HMurtanmmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuanbIe (pensuoOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPECTaBICHUE CBEICHUI
00 ogHoThnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbBIX. 3arnoynHeHue 0as3bl AaHHBIX. [loMcK, copTHpoBKa U (UIBTpaUs
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brrancisiemble nosis B 3anpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiiamu. BHemrHuit
kio4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTA0JIMYHBIM 06a3aM JaHHBIX
TexctoBblii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka (B 2 yactsax); 10 knace. yriayoneHHoe oOydenue [1onskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BUHOM. JlaGopatopus 3HaHU»; AKIIMOHEpHOE 00111ecTBO «M31aTescTBO
«ITpocBenieHue»

* Undopmaruka (B 2 yactsx); 11 knace. yriyosnenHoe oOyuenue [lonsikos
K.1O., Epemun E.A. OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHM»; AKIIMoHEpHOE 0011ecTBO «M31aTenbcTBO
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