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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOa€HHBIN YPOBEHB) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs pa3padOTaHa Ha OCHOBE TPEOOBAHMI K pe3yibTaTam
OCBOCHHMSI OCHOBHOM  00pa3oBaTelbHONM NPOrpaMMbl  CPEAHEr0  OOLIEro
obpazoBanusi, npenacraBieHHbIX B DI'OC COO, a takxe denepaibHoil pabouei
IPOrpaMMbl BOCTIUTAHHUSI.

[Iporpamma 1o wuHpOpMaTUKEe MaET NPEACTaBICHHE O LENIX, OOIIeH
cTparerud OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHUS OOyYarOUIUXCS CpEeACTBAMU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOiaEéHHOM ypOBHE, YCTaHABIMBAET
00s3aTeNnbHOE PEAMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3jesiaM U TeMaM Kypca, ONpEAeIeT paciupeelIeHue ero
no kjaccaMm (rojaMm M3yuyeHus), A1a€T MpUMEpPHOE pachlpeereHre yueOHbIX 4acoB
M0 TEMaTUYECKUM pa3fielaM Kypca U  PEKOMEHAyeMylo (IpUMEpHYIO)
MOCJIEA0BAaTEAbHOCTh  HUX  HM3YYEHHSI €  YYETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBA3€H, JIOTMKM y4eOHOro Ipolecca, BO3PaCTHBIX
0COOCHHOCTEH 00yYarOIMUXCS.

[Tporpamma no nHdopmaTHKe OMpenesseT KOJTNYECTBEHHbIE U KaUeCTBEHHbBIC
XapaKTEPUCTHKN YU4eOHOTO MaTepuaia Jjisl KaKI0ro roja u3ydeHus, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HAMOJHEHUs pPa3HOro BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTecTallu oOy4Jarommxcs, BCEPOCCUICKUX IPOBEPOUYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arrectanuu). [IporpamMmma o nndopmaTuke sSBIsSETCA
OCHOBOHM MJI1 COCTaBJICHHSA AaBTOPCKUX YUYEOHBIX MpPOrpaMM U Y4eOHHUKOB,
OYPOUYHOT'O TIJIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpegaeM o011eM 00pa30BaHUM OTPAXKAET:

CYyIIHOCTh HMH(POPMATUKU KaK HAYYHOM JUCHUIUIMHBI, HW3yYarolIeH
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMAaTHU3allMi WH(POPMALMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JacTM  NpPUMEHEHUS  HUHPOPMATUKH, TPEXKIE  BCETO
uH(}OpPMAITMOHHBIC TEXHOJIOTHH, YIIPABICHUE U COITUATBHYIO CHEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HWHPOpMATHKU U WH()OPMAIIMOHHOU
NEeSATENbHOCTH.

Kypc undopmatuku st ypoBHSI CpelHETO OOIIEro oOpa3oBaHUS SBISAETCS
3aBEPINAIOIINM JSTAallOM HEMPEPHIBHONW TOJATOTOBKM OOYYalOIUXCs B 00JacTu
uHPOpMATUKA U UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTCs
Ha cojiep)KaHue Kypca MH(OpPMATUKUA YPOBHS OCHOBHOT'O OOLIEro 0Opa3OBaHUS U
OMBIT  TOCTOSHHOTO  TPUMEHEHHS  HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUUYECKOE OCMBICICHHE, MHTEPIPETalnui0 U 000O0IIeHHE
ATOTO OIbITA.



Pesynbratel  yrmyOn€éHHOTO  ypOBHS UW3y4deHHsT y4eOHOro mpeamera
«udopmarrka» OpUEHTUPOBAHBI Ha TOJYYEHHE KOMIETEHTHOCTEH ISt
nocieaywmnen MmpodhecCUOHATIBHOW  JIESITEIPHOCTH KakK B paMKaxX JIaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHU BKIIOYAIOT B ceOsl:

OBJIQJICHUE KIIOUYEBBIMU MOHSATUSMHU W 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOUTCSl JaHHAsl TpeAMeTHas o00JacTh, PacloO3HABAHHE COOTBETCTBYIOIIMX UM
MPU3HAKOB M B3aUMOCBSI3€i, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3IMYHBIC TOAXO/IbI
K U3YUYCHUIO SIBJICHUM, XapaKTePHBIX JJII U3y4yaeMOoi IpeIMETHON 00acTH;

YyMEHHE peniaTh THUIOBbIE MPAKTUYECKHE U TEOPETUYECKUE 3a]auH,
XapakTepHbIE JUIsl MCIOJB30BAHUSI METOJOB M HWHCTPYMEHTapus JaHHOU
peIMETHON 00J1acTH;

HaJIM4KME TPEACTABICHUN O JaHHOW MPEAMETHOW 00JIacTh KakK IEIOCTHOMN
Teopur (COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HaHUM.

B pamkax yriayOn€HHOro ypoBHS M3ydeHHUs MH(DOpMATUKH 0OecreurnBaeTCs
1ieJIeHaNpaBIeHHAs TIOJITOTOBKA OOYYarOMIMXCS K TMPOJIOJDKEHUIO 00pa3oBaHUs B
OopraHu3anusix  NpoPecCHOHATbHOrO0  O0pa30oBaHUsI MO  CHEHHUATBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBBIMH TEXHOJIOTHUSMH, TaKUM Kak
nporpaMmHasi MHXeHepusi, UHGOopMalroHHass 0€30MacHOCTh, WH(OpPMAIIMOHHBIE
CUCTEMbl M TEXHOJOTHUH, MOOWIbHBIE CHUCTEMBl U CETH, OOJbIINE JaHHBIE H
MallMHHOE O00y4Y€HUE, TMPOMBINUIEHHBIA WHTEPHET BEIIEW, HNCKYCCTBEHHBII
WHTEIJIEKT, TEXHOJOTUM OECHpPOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TE€XHOJIOTUH, CHUCTEMBI PACIPECIEHHOTO PEECTPa, TEXHOJIOTUUA BUPTYAJIbHOU H
JIOTIOJTHEHHOM peaibHOCTEM.

OcHoBHast T1enb wW3ydeHUs ydeOHoro mpenmera «WHpopMatnkay Ha
yriIyOJI€HHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHUsi —  OOecIieueHue
JaNbHEHIIEro pa3BUTUA WH(OPMAIMOHHBIX KOMIIETEHIIMNA O00yYarolmerocs, ero
TOTOBHOCTH K JKU3HHU B YCJIOBHSIX Pa3BUBAIONIETOCS MH(GOPMAIIMOHHOTO OOIIECTBA
U BO3pacTallleil KOHKYpPEHIIMH Ha pBhIHKE Tpylaa. B CBA3M ¢ 3TUM H3ydyeHUE
uH@opmaruku B 10—11 kmaccax 10KHO 00€CIIeUnTh:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJH
uHpopMaTukd, WHDOPMAITMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3nu4arh (akThl W OLIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BHUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBSI3b
KPUTEPUEB C ONMPEICTIEHHON CUCTEMOM IIEHHOCTEH, TPOBEPSATH HA IOCTOBEPHOCTD U
0060011aTh HH(POPMAITHIO;



c(OPMHPOBAHHOCTh  TPENCTABICHUA O BIUSHUA WH()OPMAITMOHHBIX
TEXHOJIOTMA Ha JKHW3Hb YeEJIOBeKa B OOIIECTBE, MMOHUMAaHUE COIUAIBLHOIO,
SKOHOMHUYECKOTr0, MOJIUTUYECKOr0, KYJIbTYPHOIrO, IOPUANYECKOTO, MPHUPOJHOrO,
APrOHOMHYECKOTO,  MEJMUIIMHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
UH()OPMAITMOHHBIX TEXHOJIOTHH;

MPUHATHE MTPABOBBIX U TUUECKUX ACIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTH,
OCO3HAaHHME OTBETCTBEHHOCTH JIFOAEH, BOBJICYEHHBIX B CO3JAaHUE U WCIIOIb30BaHUE
UH(OPMAITMOHHBIX CUCTEM, paclpocTpaHeHue HHGOpMaIIY;

CO37laHUE YCJIOBHM IS Pa3BUTHSA HABBIKOB Y4Y€OHOM, MPOEKTHOM, HAYyYHO-
UCCIIEIOBATENIbCKOM M TBOPYECKOW MEATENIbHOCTH, MOTHUBAIMKA OOYYaIOIIMUXCS K
CaMOpa3BUTHIO.

B conepxannu yuebnoro npeamera «MHpopMaTHKay BBIACISIOTCS YETHIPE
TEMATUYECKHUX pa3lena.

Paznen «l{u¢poBasi rpamMoOTHOCTH» IIOCBSIIEH BONPOCAM YCTPOKCTBA
KOMITBIOTEPOB U JIPYTUX DJIEMEHTOB IIM(POBOTO  OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCTIOJIb30BAHHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, Pad0Te B
cetu HHTepHET W UCHONB30BAHUIO HWHTEPHET-CEPBUCOB, HH(DOPMAIIMOHHON
0€e301aCHOCTH.

Paznen «Teopernueckue oCHOBbI HHGPOPMATHMKH» BKIIOYaeT B ceOs
MOHSATUUHBIN anmapar HWH(QOPMATHUKH, BOMPOCH KOJWPOBAHUS HWH(MOpMAIIUH,
u3MepeHuss MH(POPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI AJIreOphl JIOTUKH U
KOMIIBIOTEPHOTO MOJEIUPOBAHUS.

Paznen «AdaroputMbl M NPOrpaMMHpPOBAHHE)» HANPABJIEH Ha pPa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHUS, pa3pa00TKy aJITOPUTMOB U OIIEHKY UX CII0KHOCTH,
dbopMHUpOBaHUE HABBHIKOB pPEAIM3AIlMU MPOTPAMM Ha SI3bIKaX MPOTPaAaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AH(popManuoOHHBbIE  TEXHOJOTHH»  TOCBAIIEH  BOIPOCAM
npUMEHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHH, PEaTM30BAaHHBIX B MPHUKIATHBIX
NpOrpaMMHBIX TPOYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3ajayax aHaiu3a
JAHHBIX, MCMOJb30BAHUIO 0a3 NAaHHBIX W DBJEKTPOHHBIX TAaONMUI NJisl peleHus
MPUKIIAIHBIX 3a]1a4.

B npuenéanom manee comepkanuu ydeOHoro mpeameta «Mubopmarmka
KYPCHUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOpPhIE HE BXOASIT B
o0s13aTeNbHYI0 TporpaMmy 0Oy4eHHs, HO MOTYT OBITh MPEJJI0KEHBI IS U3YYSHUS
OTJIETbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00yYarOIIMMCS.

YriayOnéHHbli ypOBEHb HW3Y4YeHHS UHQPOPMATUKU PEKOMEHAYETCS IS
TEXHOJIOTUYECKOTO  MpoQuis, OpPUEHTUPOBAHHOTO HAa  HMHXCHEPHYID U
UHDOPMAIMOHHYIO C(epbl ACSTENbHOCTU. YTIyONEHHBI YpPOBEHb HM3YyUYEHHS
uHopMaTK 00eCreYynBaeT: MOATOTOBKY OOYyYaronInuXcsi, OPUCHTUPOBAHHBIX Ha



CHEIUATBLHOCTH B 00JIacTH HMH(POPMAIMOHHBIX TEXHOJIOTMH W WHXCHEPHBIC
CHEIUATbHOCTH, y4YacTHE B MPOSKTHOH M HCCIENOBATEIhCKON JESTEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAIpaBJICHUSMU OTpaciv WH(OpMaIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, TOJATOTOBKY K YYaCTHIO B OJIMMITMAJIAX U Cllaye
Enunoro rocynapcTBeHHOro sK3aMeHa o HHPOpPMaTHUKE.

[TocnenoBaTenbHOCTh M3YUYEHUS TEM B TIpenesiaX OJHOTO roaa OOyYeHHS
MOXKET OBITh HM3MEHEHAa IO YCMOTPCHHMIO YYHUTENS TPH TOJATOTOBKE padouei
IPOrpaMMbl U TIOYPOYHOTO TJIAHUPOBAHMUSI.

OO6miee ynciIoO YacoB, PEKOMEHIOBAHHBIX I U3y4eHUs] nHDopMaTuku — 272
yaca: B 10 xmacce — 136 gacoB (4 daca B Heaenmo), B 11 kmacce — 136 gacoB (4 gaca
B HEJICIIIO).

IIpu peanu3zanuu NporpaMMbl UCHOJb3YyeTCH CJeAyloliee MaTepuaibHO-
TeXHH4YecKoe odecrneyeHue:

- uudpoBas mnaboparopusi nans mKoJbHUKOB LleHTpa oOpazoBaHuUs
€CTECTBEHHO-HAYYHOM HampaBlIeHHOCTH « Touka pocTay;

- HOyTOyku lleHTpa 00pa3oBaHUsl €CTECTBEHHO-HAYYHOW HampaBICHHOCTU
«Touxu pocray;

- WHTEpakTHWBHas TmaHenb lleHTpa  00pa3oBaHHMS €CTECTBEHHO-HAyYHOU
HarpaBjieHHOCTH «Toukn pocTay.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

u¢dposasi rpamMoTHOCTDH

TpeboBanust TexHUKM OE30MACHOCTM U THUTHEHBI Tpu paboTre ¢
KOMITBIOTEPAMH U APYTUMH KOMIIOHEHTaMU IU(PPOBOTO OKPYKEHUS.

[Tpuniunbl paboOThl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXHUTEKTYypa
don HeiitMana. ABTOMAaTHYECKOE BBIIOJHECHHE IPOTPAMMBI  ITPOIIECCOPOM.
OnepatuBHas, MOCTOSIHHAsE U JOJTOBpeMeHHas naMsiath. OOMEH HaHHBIMHU C
OMOIIbIO IKUH. KOHTpOJIEpsl BHEMIHUX YCTPOUCTB. [IpsAMO TOCTyN K ITaMsITH.

OCHOBHBIE ~ TEHACHUMH  PA3BUTHUS  KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHbie BBIYMCIICHHUS. MHoronponeccopHbie CHUCTEMBI.
CynepkomnbloTepsl. PacnpenenéHuble BBIYMCIUTEIBHBIE CUCTEMbl U 00paboTKa
OonpIMX JaHHBIX. MoOwibHbBIE 1MGPOBBIE YCTPOMCTBA M UX pPOJb B
KOMMYHHKAILIUSX. Bcerpoennbie KOMITbIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGotusupoBanHbIC TPOU3BOICTBRA.

[IporpammHuoe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. Buib
IporpaMMHOro oOecnedeHuss U MX HazHadyeHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHrss MOOWIBHBIX yCTpoWcTB. [lapanmienbHoe MporpaMMUpOBaHUE.
CucreMHoe mporpamMmmHoe oOecriedeHne. OrepaliMOHHBIC CHUCTEMBI. Y THIIUTEHL
HpaiiBeppl  ycTpoiictB. MHCTausiuuss W JAEUMHCTAUIALUA  OPOrPAMMHOIO
oOecrieueHusl.

QaitnoBbie cuctembl. [IpuHIUNBI pa3MeleHus W UMEHOBaHUs (HailjioB B
nonroBpemMeHHoN namsaTH. [laGrnoub! 1uist onucanus rpymnn ¢aityios.

[Iporpammuoe oOecnieuenue. JInieH3upoBaHUE MPOrPaMMHOI0 00ECIIEUEHUS
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOJHOE MPOTPAMMHOE
obecneuenrne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIIOJIb30BAHUE MPOIPAMMHOTO
oOecrieueHnss U LHUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas
3aKoHoxarenbecTBoM Poccuiickoi @Denepanuy 3a HEIPAaBOMEPHOE HCIOJIB30BAHUE
IPOrpaMMHOTr0 o0ecrieyeHus U IUGPOBBIX PECYPCOB.

[IpyHUKNBI TOCTPOECHUS U aNllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
Cetesble npotokoibl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKOMNBI
creka TCP/IP. CucreMa TOMEHHBIX HMEH.

Pa3nenenne IP-cetm Ha mojceTd ¢ MOMOIIBID Macok mojacereil. CereBoe
agMuHUCTpUpoBaHue. [lonydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuusi CBsI3U € y3i1oM ceTd. OmnpeneneHue MapuipyTa JABUKEHUS
MIaKETOB.

Buget  gestenpHocth B cetu  HMutepHer. Cepsucbl  HHTepHeTa.
['eonnopMaInmoHHbIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEIE(POHOB, OMpPENEICHUE 3arpy>KEeHHOCTH
aBTOMAarucTpalien), UHTEPHET-TOPTOBIIsA, OPOHUPOBAHUE OUJIETOB U TOCTUHMUII.

['ocynapcTBeHHBIE AJEKTPOHHBIE CepBUCHI U ycayrd. ColMallbHbIE CETH —
opraHu3anusi KOJUIEKTUBHOTO B3aUMOJECUCTBUS W oOMeHa aaHHbIMH. CeTeBoit
ATUKET: IpaBWIa MOBeACHUS B KubOeprpocrpanctBe. [Ipobnema momamHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHblE U JKOHOMHUYECKHE YTpO3bl, CBS3aHHBIE C HCIOJIb30BAHHEM
WH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJOrui. OOImue mpoOieMbl 3allUThI
undpopmaruu  u  uHopmarmonHoi  Oe3omacHocTH.  CpeacTBa  3aIUTHI
uHpOpMaIIM B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3HPOBAHHBIX
uHopmamoHHbIXx cuctemax. IIpaBoBoe oOecrieueHne HMHGOPMALIMOHHON
0€30MacHOCTH.

[IpenoTBpaiieHne  HECAHKIIMOHHUPOBAHHOIO  JOCTyNNa K  JMYHOU
KOH(UIEHINaTbHON MHpOpMaLUK, XpaHAILIEHCS Ha MEPCOHATIBHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHoe mporpaMMHoe oOecreueHrue U CrocoObl
O00ppOBI ¢ HUM. AHTHUBUPYCHBIE MporpaMMmbl. OpraHuzanus JAYHOTO apXHuBa
uHpopmanuu. PezepsHoe konupoBanue. [laponbHas 3anura apxusa.

[IudpoBanne naHHbIX. CHMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHI.
[udper npoctoit 3amennl. [ludp Lesaps. Iudp Buxenepa. Anroputm
mudpoBanust RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHN

Nudopmanusd, nanueie u 3HaHus. MHpopmanmoHHbie Mponeccsl B MPUPO/IE,
TEXHHUKE U OOIIECTBE.

HemnpeppiBHBIE W IUCKPETHBIE BEIMYMHBI M CUTHaIBL. HeoO0XxoaumMocTh
JUCKpEeTU3aluu MH(OpManuu, NpeAHa3HAYEHHOW Uil XpaHEHHWs, Mepefadd U
00paboTKH B IU(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHWe. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJIBI.
JlekoiupoBaHue COOOIIEHHM, 3aMUCaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycenoue ®Pano. [loctpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOAOB C ITOMOIIBIO
nepeBa. EnuHuIIbI M3MepeHus KonyecTBa HHPpopMauuu. ApaBUTHBIA MOAXOM K
OIICHKE KOJIMYeCcTBa HH(POPMAIIUH.

Cucremsl cuucieHus. Pa3BépHyTas 3amuch LEIbIX W JPOOHBIX YHMCEN B
NO3ULMOHHON cucteMe cuMciieHus. CBOWCTBa MO3MLMOHHOM 3amMcH  Yucia:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JACIMMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCJICHHSI. AJITOPUTM IEPEBOA LENOr0 Ynciaa U3 P-n4HON cHCTEMBI CUMCIIEHUS B
JNECATUYHYI0. AJTOPUTM IEpeBOJa KOHEYHOM P-M4HON npoOU B AECATHUYHYIO.
AJTOpUTM TEepeBoja LEJOr0 YHUCia U3 JCCATUYHOW CHUCTEMbl cuHucieHus B P-
nuynyto. IlepeBon koHeuHOW necsaTUYHOM Jpobu B P-nunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXIY HUMHU.



Apudmernueckue ormepanid B TMO3UIIMOHHBIX CHUCTEMaxX CUUCIEHUS. TpoudHas
YPaBHOBEILICHHAs CUCTEMA CUUCIICHUS. JIBONYHO-IECATUYHAS CUCTEMA CUMCIICHUS.

Konuposanune TtekctoB. Kommpoka ASCII. OpnobGailTHBIE KOJIUPOBKH.
Cranmaptr UNICODE. KomupoBka UTF-8. Omnpenenenne uHGOPMAIIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIICHUIA.

KogupoBanue  u3zoOpaxkenuid. OueHka  UH(OPMAIMOHHOIO  00BbEMa
rpaduuecKuX JaHHBIX MPH 3aJaHHBIX Pa3peIICHUH U TIIyOMHE KOJUPOBAHUSI 1IBETA.
IIBeToBbie Momenu. BekTopHoe komupoBanue. dopmathl rpaduyeckux (Haiios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konupoanue 3Byka. OnieHka HH(MOPMALIMOHHOTO 00BhEMA 3BYKOBBIX JAHHBIX
IIPU 33JaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PAIHOCTH KOJIUPOBAHUSI.

Anrebpa noruku. [loHsitue BbICKa3biBaHMS. BbICcKa3biBaTenbHbIE (HOPMBI
(mpeaukatsl). KBaHTOPHI Cy11eCTBOBaHUS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuIbl UCTUHHOCTU. Jlormyeckue BBIPAXKEHUS.
Jlornueckue ToxkaecTBa. JloKazaTeNbCTBO JIOTMYECKUX TOXKAECTB C IOMOIIBIO
Ta0JIMIl UICTUHHOCTH. Jlorudeckue orepaiuy 1 ornepalyy HaJ MHOKECTBaMHU.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUS JIOTHUYECKHUX
BbIpaXeHUU. JIornyeckue ypaBHEHUs U CUCTEMBl YPaBHEHUN.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
GYHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (YyHKITHA.

Kanonunueckne  ¢QopMbl  JIOrMuecKMX  BblpakeHHil.  CoBEpILECHHbIE
JU3BbIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJIbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS 1O TaOIUIE UCTUHHOCTH.

Jlormyeckue »3J€EMEHTHI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHoropaspsaaabeii cymmarop. llocTpoeHne cxeMm Ha JIOTMYECKMX JJIEMEHTax I10
3aJJaHHOMY JIOTUYECKOMY BBIPAXKCHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBnenue UENbIX YUCEA B HaMATH KomibioTepa. OTpaHHUYEHHOCTb
JIVana3oHa 4YuCeNl MPU OrPaHUYECHUM KOJIM4ecTBa paspsaoB. llepenonHeHune
pa3psaHoil ceTku. be33sHakoBble M 3HAKOBBIEC JIAHHBIE. 3HAKOBBIA OUT. [IBOMYHBIN
JOTIOJIHUTENBHBIN KOJ OTPULIATEIIBHBIX YUCET.

[To6utoBbie normyeckue omneparuu. Jlormdeckuii, apudmeTudeckuii u
nukinyeckuid  capurd. I[lludgpoBanume ¢ mnomMompro MOOMTOBOW — Olepanuu
«uckmiroyaroniee NJIN».

[IpencraBneHne BEIIECTBEHHBIX YHCEN B MaMSATH KOMIBIOTEpa. 3Haydallas
4acTh W MOPAJIOK yucia. Jluana3oH 3HaYeHUN BellleCTBEHHBbIX uucen. [IpoGiemsl
XpaHEHUs BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAHUYCHUEM KOJIMYECTBA
pa3psoB. BrimonmHeHHe omnepanuii ¢ BEHIECTBEHHBIMM YHUCJIAMHU, HAKOILUICHUE
OMKOOK MPH BBIUUCIICHUSX.



AJITOPUTMBI H IPOTPAMMHPOBAHHE

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YOPaBJIEHHS HCIOJHUTEISIMA M BBIYMCIHUTENBHBIX aIrOpuTMOB. OmpeneneHue
UCXOJIHBIX TAaHHBIX, IPU KOTOPBIX AJITOPUTM MOKET J1aTh TpeOyeMbIil pe3ybTar.

Oranbl penieHUs 3ajad Ha KoMIbloTepe. MHCTpyMeHTanpHBIE CpencTBa:
TPaHCIATOP, OTJIAA4YUK, HOpo@uiupoBIIMK. KomMnuisuus W HUHTEpIpeTanus
nporpaMm. BupTtyanbHble MalInuHbI.

WNurterpupoBanHas cpefna pa3paboTku. MeToasl OTHIAAKH  MPOrPAMM.
Ucnonws3oBanue TpaccupoBOUHBIX Tadmmi. OTmanounsii BeBoA. [lomaroBoe
BBIITOJTHEHUE ITpOorpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaUE€HHI IEPEMEHHBIX.

A3k mporpammupoBanust (Python, Java, C++, C#). Tunbl naHHBIX:
LIEJIOYNCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIC, JIOTMYECKHE. BeTBieHus.
Cnoxsble ycnoBuss. Ilukier ¢ ycnoBuem. Lluknel 10 HEpEeMEHHOM.
B3anmo3aMeHsAE€MOCTh  pa3aWYHBIX BUJAOB  LMKIOB. VHBapmaHT 1UKIA.
CocraBneHue LMKIA C HCIOJIb30BAHUEM 3apaHee OIpPENeIEHHOTO HWHBAapUAHTA
UKJIA.

JIOKyMEeHTUpOBaHUE IPOrPaMM. Hcnonp3oBanne KOMMEHTapUEB.
[ToaroroBka onucanus IPOrpaMMbl U UHCTPYKIIMM IS ITOJIB30BATENS.

AnropuTMBl 00pa0OTKM HATYpaldbHBIX YMCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIICHUA: pa30MeHue 3alucu 4YHcia Ha OTAeNbHble IUQPHI,
HaXOXXJEHUE CYMMbl W TMPOU3BEAEHUA ULU(Dp, HAXOKACHUE MAKCHUMAIbHON
(MUHUMAJIBHOW ) UG PHI.

Haxoxzaenue Bcex IMpOCTBHIX YMCEl B 3aJaHHOM auariasoHe. Ilpencrasienue
quclia B BUI€ Ha0Opa MPOCThIX COMHOKUTEIEH. ANTOpUTM OBICTPOrO BO3BEIEHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIuxcs B (paitnax. TekcToBble U TBOMYHBIE (DANITBI.
QaitnoBble nepeMeHHble (dainoBbie ykazarenu). Urenue u3 daina. 3anuch B
daiin.

Pa3buenue 3amaun Ha noazanayu. [lognporpaMmmsl (poueaypsl U GyHKIUN).
Pexypcusa. PexypcuBHbie 00bekThl ((pakranbl). PexypcuBHBIE mNpoleaypsl U
¢bynkuuu. Mcronb3oBanue cTeka JUisi OpraHu3allui PeKypCUBHBIX BHI30BOB.

Hcnonbs30BaHue CTaHAApTHOM OHOMMOTEKM sI3bIKa MPOrPAMMHUPOBAHUS.
[TogkmoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  IPOU3BOAMTEIIEH.
MonyJIbHBIN NPUHIIUI TOCTPOECHUS IIPOTPAMM.

Yucnennsle MeToAapl. TouHoe W NpUOMMKEHHOE pEIICHUsS  3a/layM.
YuclieHHbIE METOJIbI pELIEHUS] YPABHEHUI: METOJ Iepedopa, METO]T TOJIOBUHHOIO
nenenus. [lpuOnmxéHHOEe BBIUMCICHUE MJIMH KPHUBBIX. BbluncieHune miomianen
Guryp ¢ TOMOIIBIO YUCIEHHBIX METOAOB (METOJ NPSIMOYTOJbHUKOB, METOJ]



tpaneruii). Ilonck Makcumyma (MuHUMyMa) GYHKIAA OJHOW TIEPEMEHHOU
METOJI0OM MOJIOBUHHOTO JICJICHUS.

OO6paboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIUU  sA3bIKA
IPOrpaMMHUPOBAHUS JJIsI 0OPaOOTKHA CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IOSBJICHHI CHUMBOJAa B CTPOKE,
pa3OueHue CTPOKM Ha CJOBa MO MNPOOETbHBIM CUMBOJIAM, MOMCK TMOJCTPOKH
BHYTPHM JAHHOM CTPOKHM, 3aMEHA HAWUJECHHOW IIOJACTPOKA HA JPYIyI CTPOKY.
['enepammsi Bcex CIIOB B HEKOTOPOM ayipaBUTE, YAOBIECTBOPSIOIINX 3aJaHHBIM
orpanudeHusM. [IpeoOpazoBanue yncia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel M IOCJIEOOBATEIBHOCTH 4YHCENl. BprauciaeHne 0000NIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBA MJIM YHCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
POU3BEICHUS, CpeIHEro apuMEeTUYECKOro, MUHUMAILHOTO M MaKCHMaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCJIOBHIO).
JIvHEeNHBIV MOUCK 33JaHHOTO 3HAYEHHS B MAaCCHUBE.

CopTtupoBka ogHOMEpPHOTO MaccuBa. [IpocTbie METOJbI COPTUPOBKU (METOJ
nmy3bIpbKa, METOJl BbIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coptupoBka MmaccuBa (anroput™m QuickSort). J[BOMYHBI IOMCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymepHble MacCuBbl (MaTpuIlbl). AJNTOPUTMBI O0O0pPabOTKH JIBYMEPHBIX
MaCCHBOB: 3alOJHEHUE ABYMEPHOTO YHUCIOBOIO MAacCHBA IO 33JJaHHBIM MpPAaBUJIAM,
MOUCK 3JIEMEHTa B JJBYMEPHOM MACCHBE, BHIYUCIEHUE MaKCUMyMa (MUHUMYyMa) U
CyMMBI JJIEMEHTOB JBYMEPHOTO MAcCHBa, TMEPECTaHOBKAa CTPOK U CTOJIOIIOB
JBYMEpPHOI'O MacCHBa.

NudopmanmoHHbIe TEXHOJIOTUU

TexcroBerii mpomeccop. PenakrtupoBanume u ¢opmarupoBanue. [IpoBepka
opdorpadun u rpammatuku. CpelcTBa IMOWMCKAa M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  cruiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, ornaBieHue. KosuiekTtuBHasi paboTa € JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UpOBaHMS B TEKCTOBBIX Mpoleccopax. O0auHble CEPBUCHI.
HenoBast mnepenucka. Pedepar. [lpaBuina 1UTUPOBAaHUS HUCTOYHUKOB U
opopmieHusi Oubamorpapuyeckux ccbuiok. OGopMieHHE CIHUCKA JTUTEPATYPHL
3HAaKOMCTBO C KOMIIBIOTEpPHOU BEPCTKOM TekcTa. TexHuueckue cpeicTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTUPOBAHUS MAaTEeMaTHUYECKHUX
TEKCTOB.

Ananmu3 JgaHHbIX. OCHOBHBIE 33J]a4M aHalv3a AaHHBIX: IPOTHO3HPOBAHME,
Kjaccuukanus, KiacTepusauus, aHaiu3 OTKIoHeHuil. [locienoBarenbHOCTH
pelieHust 3aa4d aHajin3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUMCTKA U OIICHKA
KauyecTBa JaHHBIX, BHIOOp W/WJM MOCTPOEHUE MOJENH, NMpeoOpa3oBaHue AaHHBIX,
BU3yalU3allksl JTaHHBIX, UHTEPIPETalns pe3ysbTatoB. [IporpaMmHubie cpeacTBa u



UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH M MPEACTaBICHHs JaHHBIX. bosblie JTaHHbIE.
MammnHoe o0yueHnre. MHTeIeKTyaabHbli aHaJIW3 TaHHbIX.

AHanmu3 JaHHBIX C MOMOILBIO ANEKTPOHHBIX TaOMUL. BblunCieHHe CyMMBI,
CpeIHero apupmMeTHIEeCKOro, HauOOIbIIEro (HAUMEHBUIET0) 3HaYEHUsI IUaIa30Ha.
Boruncnenne kosdduiurenta Koppensuuu JIBYX psanoB JaHHBIX. I[locTpoenue
CTOJIOUATBIX, JUHEHYaThIX M KpyroBblx nuarpamm. IlocTpoenue rpaduxoB
¢bynkuuid. [TogOop nuHUM TpeHaa, pelleHne 3a1a4 TPOrHO3UPOBAHMUS.

UucneHHOe pelIeHre YypaBHEHWH C TIOMOIIBIO TMoa0opa TapameTpa.
OnTuMu3anus Kak MOMCK HAaWIY4lIEero pelleHus B 3aJaHHbIX yclIoBUsX. LleneBas
¢yHkuus, orpanuueHud. JlokambHble M TJIOOAJBHBIA MHUHHUMYMBI LEIEBOM
¢yHkuy. Pemenue 3a1a4 ONTUMU3ALNN € TTOMOIIBIO 3JIEKTPOHHBIX TaOIMII.

11 KJIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

Teopernueckue mMOAXOAbI K OILIEHKE KOJMYecTBa WHGOpMAIMU. 3aKOH
agmutuBHOCTH MH(popManuu. Popmyna Xaptau. MHbopMamus u BEpOSTHOCTS.
®opmyna lllenHoHa.

Anroputmbl  cxatust JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANroputmbl CKaThsi JaHHBIX C MOTEPSMH. YMEHBLICHUE
r1yOuHbI KoJMpoBaHus 11BeTa. OCHOBHBIE Hjaeu anroputmoB cxkartus JPEG, MP3.

CkopocTh mepegaud JaHHBIX. 3aBUCUMOCTb BPEMEHM II€peladyd  OT
uH(OpMaIMOHHOTO0 O00BbEMA JAHHBIX U XapPaKTEPUCTUK KaHaja CBA3M. [IpudnHbI
BO3HMKHOBEHHUS OMIMOOK TMpu Trepefadye JaHHbIX. Konapl, MO3BOJISIONINE
OoOHapy>KMBaTh U HCHPABISATH OLIMOKH, BO3HUKAIOUIME MPU Tepenaye TaHHBIX.
Paccrostnue Xammunra. KogupoBanue ¢ nosropenuem 6utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cucTeMbl W UX B3auMozencTBue. CHUCTEMHBIH
addexT. Yrpapinenue kak nHGOpMaIMOHHbIN nporiecc. OO0paTHas CBS3b.

Mopnenun n monemupoBanue. Llens mopenupoBanus. COOTBETCTBHE MOAEIH
MOJAENUPYyeMOMY OOBEKTY WJIM Tpolieccy, el mojaenupoBanus. Gopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBiaenne pe3yabTaToOB MOACIUPOBAHUSA B BHUAE, YIOOHOM st
BOCIIpUATHS YeloBeKoM. ['padudeckoe npeacraBieHue JaHHBIX (CXEMbl, TaOJIUIIbI,
rpadukn).

I'padsl. OcHoBHbIe noHsTHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpul] CMEXKHOCTH, BECOBBIX MATpPHUL, CIOUCKOB CMEXHOCTU. Pemenue
ANTOPUTMUYECKUX  3a7ad4, CBSI3aHHBIX C aHam3oM rpadoB (IMOCTpOEHUE
ONTUMAJBHOTO TYTH MEXIYy BepuIMHaMU rpada, ompelneseHue KOJIUYeCcTBa
Pa3IMYHBIX MYTEH MEXAy BEPUIMHAMU OPUEHTUPOBAHHOIO ALMKIMYECKOTO

rpada).



JlepeBbs. bunaproe aepeBo. JlepeBbst momcka. CrocoObl 00x0aa AepeBa.
[IpencraBienune apupMeTHUECKUX BBIPAXKEHHUI B BHUE JepeBa. [[ucKpeTHbIe Urpbl
JIBYX UTPOKOB ¢ TtosiHOM uHdopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMHCAHUE CTPATETHU UTPhI B TAOIUYHOU (popme. BHIMTPHINIHBIE ¥ POUTPHIIIHBIE
MO3UILNU. BBIMTPBINIHBIE CTPATETUU.

CpencrBa MCKYyCCTBEHHOrO0 MHTEJUIEKTa. CepBHCHI MAIIMHHOIO IEPEBOJA U
pacnio3HaBaHusl yCTHOUW peun. KorHuTuBHbIE cepBuChl. MaeHTrduKams u momck
H300paKeHUH, pacrno3HaBaHKUE JIWIL. CamooOyyaromuecs CHUCTEMBI.
HckyccTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosib30BaHME METOJIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B OOydamoIuX cuctemax. lMcnonb3oBaHue MeToi0B
UCKYCCTBEHHOI'0 MHTEIUIEKTa B poboToTexHuke. MuTepuer Beuieil. [lepcnexTrBbl
Pa3BUTHUS KOMITBIOTEPHBIX UHTEIUIEKTYAJIbHBIX cucTeM. HeilpoHHbIE CEeTH.

AJITOPUTMBI M IPOTPAMMHPOBaHME

QopMmaim3anyss  NMOHATHSA  anroputma.  Mammnaa  TeropuHra  Kak
YHUBEpPCajibHasg MOJEIb BbrunciieHui. Tesuc Yépua—TrropuHra.

OreHKa CJIOXKHOCTH BbIluMclieHUd. Bpemst paboTel 1 00BEM HCTIOIB3YEMOI
NaMsiITH, HWX 3aBUCHMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OneHka
ACUMITOTHYECKOM CIIOKHOCTU aITOPUTMOB. AJITOPUTMBI  MMOJUHOMHUAIBHOU
cnoxHocTd. IlepeGopuble anroputmbl. [lpuMepsl pazIUyHBIX —aITOPUTMOB
pEeLIeHUs OJHOM 3a/1a4U, KOTOPBIE UMEIOT PA3IMYHYIO CIIOKHOCTb.

[lonck mpocTBIX 4YMCEN B 33aJaHHOM [MANa30HE C MOMOIIBIO aJrOpuTMa
«petreto DparocheHar.

MHuoropa3psiiHbI€ 1IeTble Yncia, 3aa9d JUIMHHONW apru(METHUKH.

CrnoBapu  (accolMaTHBHBIE MAaCCHUBBI, OTOOpakKeHHs).  XDII-TaOIHIIBL.
[TocTpoenue anpaBUTHO-4YACTOTHOTO CIOBAPS AJIs 3aJaHHOTO TEKCTa.

Creku. AHaIM3 MPaBUIBHOCTH CKOOOYHOIO BbIpaXeHHs. Bbluucnenue
apu(pMETUYECKOTO BHIPAXKECHHU S, 3aITUCAHHOTO B TOCTPUKCHON (hopme.

Ouepenu. Mcnonb3zoBaHue ouepean sl BpEMEHHOIO XpaHEHUs JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHHMaIbHOIO OCTOBHOIO JI€peBa
B3BEIICHHOTO CBS3HOTO HeopueHTHUpoBaHHOro rpacda. KommdecTBo pazmuyHbIX
nyTell MeXIy BepUIMHAMU OPUEHTHPOBAHHOIO AlMKIMYECKOro rpada. AJroputM
JIeWKCTpBL.

JepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIJIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapubie) aepeBbsi. [locTpoeHue naepeBa Mg 3aJaHHOTO apu(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMmbl 00xoja jaepeBa. VMcronb3oBaHue cTeka u
ouepenu it 00xoza AepeBna.

JIluHamMu4eckoe MOpPOrpaMMHUPOBAHME KAaK METOJ PEIIEHUs 3aJad  C
COXpaHEHUEM IPOMEKYTOUHBIX pE3YyJbTATOB. 3aJayM, pPEIIaeMble C MOMOIIBIO



JMHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHUE PEKYPCHUBHBIX (DYHKIIMIA,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONITUMH3ALIUN.

[TonsiTue 00 0OBEKTHO-OPUEHTUPOBAHHOM MporpaMmmMupoBaHuu. OOBEKTHI U
kjaccel. CBOMCTBa M MeTONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIH3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO TMOAXOJA.
WNukancynsuus, HacaeqoBaHue, MOTUMOP(PHU3M.

Cpensl ObicTpoil pa3paboTku mnporpamm. IIpoekTrpoBanue uHTEpdeiica
nosib3oBaTens. MCronb30BaHME TOTOBBIX — YNPABISAEMBIX  3JIEMEHTOB U
OCTPOCHMS nHTEepdeiica.

O630p  s3bikOB  mporpammupoBaHus.  [lowatue o  mapaaurmax
IpOrpaMMHUPOBAHMUS.

NudopmanmoHHbIe TEXHOJIOTUU

Ortanbl  KOMITBIOTEPHO-MAaT€MaTUYECKOI0  MOJEIMPOBAHUS: ITOCTAHOBKA
3ajayd, pa3paboTKa MOJENU, TECTUPOBAHHE  MOJENIH, KOMIIbIOTEPHbIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIHbTATOB MOACIUPOBAHUS.

Jluckperuzanyss INpU MaTEMaTUYECKOM MOJEIMPOBAHUM HENPEPBIBHBIX
npoiueccoB. MogaenupoBaHue JIBHXKEHHsS. MoJenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuyeckue  MOJEIM B JKOHOMHUKE.  BbluucnurenbHble
AKCIIEPUMEHTHI C MOJIETISIMHU.

OOpaboTka pe3yabTaTOB 3KCIEpUMEHTa. MeToj HauMEHbIIUX KBaJpaToB.
OueHka YHCIOBBIX MAapaMETPOB MOJEIUPYEMBIX OOBEKTOB M IPOLIECCOB.
BoccranosneHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHpie  Momemu.  Meroaet Monte-Kapimo.  MmurannonHoe
MojienrpoBaHre. CUCTEMbI MACCOBOTO OOCITYKHBaHHUSI.

Tabmuunbie (pensiMoHHBIE) Oa3bl JaHHBIX. Tabmuila — TpencTaBlIeHUE
cBeJleHHI 00 OMHOTHHHBIX 0oOBekTax. Iloie, 3amucek. Kmrou tabaunel. Pabora ¢
rotroBoM 0a30il naHHBIX. 3amoiiHeHWe Oa3bl naHHbIX. [lomck, copTupoBKa u
¢GunbTpanys NaHHBIX. 3ampochl Ha BHIOOPKY JaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruucnsiemsie mons B 3ampocax.

Mmuororabnuunbie 0a3bl  JaHHBIX. TuUMbl CBA3EH MeEXIy TaOauIaMu.
Buemnuit xitou. [lenoctHocTs 6a3bl JaHHBIX. 3aPOCHl K MHOTOTA0JIMYHBIM 0a3aM
JAHHBIX.

NutepreT-npuiioxkenns. [lonaTre 0 cepBEpHON M KIMEHTCKOM YacTAX CauTa.
TexHoNOrUs «KJIMEHT — CepBEpP», €€ NOCTOMHCTBA U HeNOoCTaTKUu. OCHOBBI A3bIKA
HTML u xackamubix Tabmuny crunedt (CSS). Cuenapum Ha si3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmemienne Be6-caiiToB. Yciyra XocTuHra. 3arpyska (aijioB Ha CailT.

BBon u300pakeHu C MCMOIB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOMCTB
(undpoBeIX (oToanmapaToB U MUKPOCKOIIOB, BHAEOKaMEp, CKaHEPOB U APYTIHX



ycTtpoictB). ['padmueckuii pexaktop. Paspemenue. Kagpuposanue. cnpaBnenue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEM, KOPpEeKUHs — ILIBETa.
OOGecuBeunBanue IBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnactsamu.
OUIBTPHL.

Mmuorocroiiaple u3o00paxenusi. TekctoBbie cimou. Macka cinosa. Kanambl
CoxpaneHue BwlelIeHHONW oOsnacTu. IloaroroBka wiutrocTparuit st BeO-CalToB.
AHHUMHPOBaHHBIE U300PAKEHUS.

Bekropnas rpaduka. I[Ilpumurtubel. HW3MeHeHue mopsaka 3IEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib3oBaHue KOHTYpOB. BekTopu3aius pacTpoBbIX H300paKeHU .

[IpyHIMOBI TOCTPOEHUST M  PEOAKTUPOBAHUA TPEXMEPHBIX MOJEINEH.
Certounble Moaenud. Marepuansl. MoaelUupoBaHHE HKCTOYHUKOB OCBEIICHUS.
Kamepnl. AnnutuBHbie TexHosoruu (3D-mpuntepsi). [loHsiTHE O BUPTyalibHOM
PEaTbHOCTH U TONOJIHEHHON PEAIbHOCTH.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpakalOT TOTOBHOCTh U  CIOCOOHOCTH
oOydJaronuxcsi pPyKOBOJCTBOBAaTbCA CPOPMUPOBAHHOM BHYTPEHHEM MO3UIUEH
JUYHOCTH, CHCTEMOW I[EHHOCTHBIX OPHUEHTAIMH, TIMO3UTHBHBIX BHYTPEHHHUX
yOeXIEeHNU, COOTBETCTBYIONIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
00111eCTBa, PACIIUPEHUE KU3HEHHOI'O OMbITa U OMbITA JEATEIBHOCTH B IMPOIECCe
peanu3aluuMyd  CpeACTBaMH  y4eOHOTO TpeJAMETa OCHOBHBIX  HalpaBlCHUN
BOCITUTATEILHON JIEATETLHOCTH.

B pesynpraTe u3yueHus WHPOPMATUKKM HA YPOBHE CpPEIHEr0 OOIIEero
oOpazoBaHust y oOyuaronierocst OyayT chopMUpPOBaHbI CIEAYIOIINE JIMYHOCTHBIC
pe3yIbTaThI:

1) rpaxaaHCcKOro BOCIMTAHMS:

OCO3HAHME CBOWMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBaK€HUE
3aKOHa U MPABOMOpPAJIKA,  COOJIOJICHHWE  OCHOBOIMOJIATalIIMX  HOPM
UH(OPMAITMOHHOTO TTpaBa U UH()OPMAITMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSATH HJICOJIOTHU OKCTPEMH3Ma, HAIMOHAIN3MA,
KCeHO(OOMH, MUCKPUMHUHAIIMK TI0 COIHMAIBHBIM, PEJIMTHO3HBIM, pPaCOBBIM,
HAIlMOHAJIBHBIM [TPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUX EHUsIM Poccuu
B HayKe, HCKYCCTBE, TEXHOJIOTHSX, TOHUMaHUE 3HAYCHUS NHHOPMATHKU KaK HAyKH
B KU3HU COBPEMEHHOTO O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
cetu MuTepHer;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAas OCTETHUKY HAYyYHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3IMYHBIE BUIBI HCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO HA UCIIOJIH30BAaHUN WH(DOPMAITMOHHBIX TEXHOJIOTHH;

5) puzuvUecKoro BOCIUTAHUSA:

c(OpMHPOBAHHOCTh  3JI0POBOTO W Oe3omacHOro  oOpa3a  JKHU3HH,
OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3JIOPOBBIO, B TOM UHCIE 3a CYET



coOmro/ieHnst TpeOOBaHUN OE30MaCHOM IKCIUTyaTallud CPEJCTB MH(POPMAITMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUK;

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTh K AaKTHUBHOM JESITEIIbHOCTH TEXHOJOTUYECKOM M COLMAIBLHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHATH TaKyO JEATEeIbHOCTD;

uHTEepeCc K cdepaM MNpoPEeCcCHOHATBHON AESTENbHOCTU, CBSI3aHHBIM C
uH()OpPMATUKON, MPOrpaMMUpPOBAHUEM U HMHGOPMAIMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKd WH(POPMATUKH U HAYIHO-TEXHUUYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayuiedl npodeccun u
peann30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh W CHOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa3OBaHHIO Ha
MPOTSKEHUN BCEU JKU3HH;

7) IKOJIOTUYECKOTr0 BOCIIMTAHUSA:

OCO3HaHME T00aTBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pemieHus, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKH, JOCTHKEHHSIM HAay4yHO-TEXHHUYECKOIrO IMporpecca Hu
00I11IeCTBEHHOM MPAKTUKH, 32 CUET MMOHUMAHUS POJIU UHPOPMAITMOHHBIX PECYPCOB,
WH(POPMAIIMOHHBIX TPOIECCOB M HMHGOPMAIMOHHBIX TEXHOJOTUM B YCJIOBHUAX
1 dpoBoii Tpanchopmaluu MHOTUX cdep KU3HU COBPEMEHHOTO OOIIIECTBA;

OCO3HAHHE IIEHHOCTHM HAyYHOW MAESATEIbHOCTU, TOTOBHOCTH OCYUIECTBISITH
IMPOEKTHYIO U UCCIEA0BATENBCKYIO N€SITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

B npouecce noCTHXKEHMS] JTMYHOCTHBIX PE3YIbTATOB OCBOEHHUSI MPOrPaMMBbI
no uHPOpPMATUKE Yy OOYYaIOUIUXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIH
WHTEJUICKT, MPEANoiaratoniuii chOpMHUPOBAHHOCTS:

CaMOpPETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHUE, CIIOCOOHOCTh aIanTUpPOBAThCA K
AMOIIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JTOCTHXKECHHIO LIENU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATb, UCXOJS W3 CBOUX
BO3MOXKHOCTECH;

AMIIATUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOIIMOHAIIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUHM KOMMYHHUKAIUHU, CHOCOOHOCTH K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTH BBICTPAUBAaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.



METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare wu3yueHus HHPOPMATHUKUM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanust y oOywaromierocs OyAyT CcQpOpPMHUpPOBAaHbI MeETaNpPEeIMETHbBIE
pe3yNbTaThl, OTPAKEHHBIE B YHUBEPCAIBbHBIX yUEOHBIX JECUCTBUAX, & UMEHHO —
MIO3HABATENbHbIE YHUBEPCAJbHBIC Yy4eOHbIE JEHCTBUSA, KOMMYHHUKATHBHBIC
yHUBEpCaJbHble y4eOHBbIE NEWUCTBUS, PETYJIATUBHbIE YHHMBEpPCalbHbIC Y4eOHBIC
JEHCTBHSI, COBMECTHAS I€ATEIbHOCTD.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

1) 6a30Bble JIOrHYECKHE TeMCTBUS:

CaMOCTOATENbHO  (GOPMYJIMpPOBATh W aKTyalU3UpoBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIM MPU3HAK WM OCHOBAHUS JJii CpPaBHEHWUS,
Kiaccudukauu u 0000IeHHUS;

ONpPENCINIATh ILENH JESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHUH HX
JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI C YU4ETOM aHaAIM3a UMEIOIIUXCS
MaTepUaIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1EJISIM, OLIEHUBATh PUCKU MOCJIEICTBUHN AEATEILHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH paboTy B  YCJIOBHUSIX  pEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 0a3oBbIe HcCIeI0BaTEIbCKUE 1eHCTBUS:

BJIAIETh HABBIKAMH YU4E€OHO-UCCIIEIOBATEIIbCKON U MMPOSKTHOM JESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCThIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOJ/IOB PEIICHUS TPAKTUUECKUX 3aJ1ad, TPUMEHECHUIO
Pa3JIMYHBIX METOOB MO3HAHMUS;

OCYILIECTBJIATh PAa3JMYHbIE BUABl JIEITEIBHOCTH MO TOJYYEHUIO HOBOIO
3HaHWS, €r0 HMHTEpIpeTaI, MPeoOpa30BaHUIO0 M TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusX, B TOM YHCII€ TPH CO3JAaHUU YUYEOHBIX U COLMAIbHBIX
MIPOCKTOB;

dbopMUpOBaTH HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyJIMpOBaTh COOCTBEHHBIE 3aJayd B 00paz0OBATEIbLHOMN
NEATEIIbHOCTH U JKU3HECHHBIX CUTyalUsX;



BBISIBJISITH  IPUYMHHO-CIICJACTBCHHBIE CBSI3M W aKTyaJIM3UpPOBATh 3aJady,
BBIIBUTATh THUIOTE3y €€ PEIIeHUs, HaXOAUTh apryMEHTHI IJIsS JIOKa3aTeIhCTBA
CBOMX YTBEPXKICHHM, 3a1aBaTh MapaMeTPhl K KPUTCPUHU PEIIICHHUS,

aHAIM3WPOBATh TIOJYYEHHBIE B XOJIE€ pCIICHUS 3aJaud  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHBATh TPHUOOPETEHHBIN OIIBIT;

OCYUIIECTBIISTh II€JICHANPABICHHBIM TOUCK TMEpPeHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEey;

yMETh TIEPCHOCUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KHU3HEICATCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJEH, MpEJjiaraTb OPUTHHAIBHBIC MOIXOIbI U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 3a/1aUH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ napopmanueii:

BJIaJICTh HaBBIKAMH TOJIYYCHUS MHPOPMAIIMN U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENILHO  OCYIIECTBJIATh  TOWCK,  aHAJM3, CHCTEMAaTH3aIfio |
WHTEPIPETANNIO HHPOPMAIIMK PA3TNIHBIX BUOB U (OPM MPEACTABICHHS;

CO3/aBaTh TEKCTHI B pasIUYHBIX (opmarax ¢ yd4E€TOM Ha3HAYCHUS
uHpopMaruu U IeJeBOM  ayJIUTOPHUH, BHIOWpas ONTUMAIbHYIO  (GopMy
IIPEICTABJICHUS U BU3yaJIH3aIliH;

OIICHWBATh JOCTOBEPHOCTh, JICTUTUMHOCTh MH(GOPMAIMK, €€ COOTBETCTBHEC
IPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPENCTBa  WH(MOPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PENICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHH3aIlMOHHBIX
3a/a4 ¢ COOJIOJICHHEM TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECYpPCOCOCPEKECHHs, TMPABOBBIX M  JTUYCCKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

BJIAJCTh  HABBIKAMH  pAClO3HaBaHWUA W 3alUTHl  WHOOpMAINH,
MH(GOPMAITMOHHOK 06€30MaCHOCTH JTMYHOCTH.

KoMMyHUKaTHBHBbIC YHUBEPCAJbHbIC YYeOHbIE AeHCTBUSA

1) oOmenme:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX chepax >KU3HHU;

pacmo3HaBaTh HEBEpOAIbHBIE CpEACTBA OOINCHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACMO3HABATh MPEATNIOCHUIKM KOH(MIUKTHBIX CHUTYyalluid |
CMSTYATh KOH(IUKTHI;

BIQJCTh  Pa3IUYHBIMM  Croco0aMu  OOIIEHUST HW  B3aUMOJICHCTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMSITYaTh KOH(M)IUKTHBIC CUTYAIIHH,



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAas1 1eATeJIbHOCTD:

MOHUMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUILYAIbHOU
paboTHI;

BBIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUI € Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YJICHA KOJUIEKTUBA;

IIPUHUMATh LE€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUS IO KX JOCTHKECHUIO: COCTABJATH IUIAH JEHUCTBU,
pacmpenensaTb pojid ¢ Y4€TOM MHEHHMM YYacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI pabOThI;

OIIEHMBAaTh KAauye€CTBO CBOEr0 BKJAJa M KaXXJOTO y4YaCTHUKA KOMaHJIbl B
oOIIHii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

peajaratb HOBBIE NPOEKTHI, OIECHHBATH HAEHU C TO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIJISITh IMO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBepcalbHbIe YU4eOHbIE NelCTBUSA

1) camoopranuszauus:

CaMOCTOSITEIbHO OCYLIECTBJISATh MMO3HABATEIBHYIO AEATEIBHOCTD, BBISBISTH
npo0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTeIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJSITh IUIAH  pEUIEHUs] MpoOJieMbl C  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUTECHHUII;

JaBaTh OLIECHKY HOBBIM CUTYallUsIM;

pacHIMpsTh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHUIT;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO W TIPOSBICHUIO IMUPOKOW JPYIUIUU B
pa3HBIX 00JIACTSAX 3HAHUM, IMOCTOSHHO TIOBBIIIATH CBOW OOpa30BaTENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIbHOM  peduieKCMM  Kak  OCO3HAHMUS
COBEpUIAEMbIX JEHCTBUII M MBICIUTEIBHBIX MPOLECCOB, HUX pPE3YJbTaTOB U



OCHOBaHUM, UCIOJB30BaTh MPUEMBI peIeKCUU IJi1 OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHHUS;

OLIEHMBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYrMX IIpH AaHAJIN3€ pe3yJIbTaTOB
NEeATEIIbHOCTH.

3) npuHATHA ce0sl M APYrux:

IPUHUMATh Ce0sl, TOHUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEeATEIIbHOCTH;

IpPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YEJIOBEKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

B mpomecce m3ydenus kypca wHMDOpPMATHKHA YTIyONEHHOTO ypoBHS 6 10
Knacce oOywaroumuMmucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIHE  MpeJAMETHbIC
pE3yIbTaTHI:

BJIQJICHUE TIPEACTABICHUSIMH O PONM HWHGOPMAIMKM W CBSI3aHHBIX C HEH
IPOIIECCOB B TMPHUPOJE, TEXHUKE W OOIIECTBE, MOHATHSAMH «HH(POpMAIIUY,
«MHGOPMAIIMOHHBI  TIPOIECC»,  «CHUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBDY,
«cucTeMHbIN 3DPerT», «HHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIQJICHUE METOJaMH TIOMCKa WHpOpManmuu B ceTH VIHTEepHET, yMEHWHE
KPUTUYECKU OIIEHUBATh MH(OpMaIuio, MONTyYeHHYI0 U3 ceTu HTepHer;

YyMEHUE XapaKTepu3oBaTh OOJbIINE JaHHBIC, MPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TIOJYYCHHS ¥  HAMpPABICHUS  WCIOJIb30BAaHUSA, yMEHHUE
KJIacCU(UIIMPOBATh OCHOBHBIE 3a/lauyd aHAJM3a JaHHBIX (IIPOTHO3UPOBAHUE,
Kjaccudukanus, KJIacTepu3aIus, aHanu3 OTKJIOHEHHU), OHUMATh
MOCJIETIOBATEILHOCTD PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX,
OUMCTKAa ® OIlEHKAa KadecTBa [aHHBIX, BBIOOP W/WIM TOCTPOCHHUE MOJEIH,
npeoOpa3oBaHre JaHHBIX, BU3YaIU3allus JaHHbBIX, HHTEPIPETALUs PE3yIbTaTOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB YCTpoWcTBa W (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIIMNA PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HaBbIKAMHU PaOOTHI C OINEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIAaMUA TPOTPAaMMHOTO OOEeCleYeHusl JJig pelieHus Y4YeOHBIX 3a7ad [0
BBIOPAHHOM CIeIaIn3alIim;

HAJIMYHE TPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIUIIAX OPTraHU3ANUUA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTedt, 00 OOmMMX MNPUHIUIAX pa3padOTKH U (QYHKIMOHUPOBAHUS HHTEPHET-
IPUIIOKECHNUM;



NOHUMaHuE yrpo3 HWHPOPMAIMOHHOW OE30MaCHOCTH, HWCIOJIb30BAHHE
METOJJOB M CpPEICTB MPOTUBOACHUCTBHS OJTUM yrpo3aM, COOJIOJACHHE Mep
0€30MacHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE PACIPOCTPAaHEHHUE TIEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUM TEXHUKU 0€30MaCHOCTH U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMU U JIPYTUMH KOMIIOHEHTAMHU U(PPOBOTO OKPYKEHUS, TOHUMAHNE
IIPABOBBIX OCHOB HCIIOJIb30BaHUSI KOMIIBIOTEPHBIX MIPOrpamMM, 0a3 JaHHBIX H
pabotsl B cetu MHTEpHET;

MOHMMAaHUE OCHOBHBIX TMPHUHIMUIIOB JUCKPETU3ALMHU PA3TUYHBIX BUIOB
uHdopmaruu, yMEHUE ONpenensaTh HUHPOPMAMOHHBIM O00BEM TEKCTOBBIX,
rpauYecKuX M 3BYKOBBIX JaHHBIX IMPHU 3aJIaHHBIX MapaMeTpax JUCKPETH3aIluH,
yMEHUE OIpeAeNsTh CPEAHIOI CKOPOCTh TMepelauyd JaHHBIX, OIEHUBATH
U3MEHEHHE BpPEMEHU TMepeayd NpH HM3MEHEHHH WHOOPMAIIMOHHOTO 00BhEMa
JAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE HCIIONIb30BaTh MPU PEIICHUHU 3a/1ad CBOWCTBA MO3UIIMOHHON 3alych
YHCell, AITOPUTMA MOCTPOCHHUSI 3alMCH YKCTIa B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAaHWEM U MOCTPOCHMS YHUCIA MO CTPOKE, COAEpXKAIlIeH 3amuch
ATOrO0 4YHCJIa B TO3UIMOHHOM CHCTEME CUMCIEHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBIMOJIHATE apU(PMETHUCCKHUE OIepallid B TIO3UIIMOHHBIX CHCTEMax
CUMCIICHUS;

yMEHHUE BBINOJIHATH MPEe0oOpa30BaHUs JIOTMUECKUX BBIPAKCHHUM, HCIIONB3YS
3aKOHBI anreOphl JIOTUKH, YMEHHWE CTPOUTh JIOTUYECKOE BBIPAKEHHUE B
TU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOW TaOIuIe
UCTUHHOCTH, HUCCJIENI0BAaTh OOJACTh HCTHHHOCTU BBICKA3bIBAHMS, COJEPKAIIETO
NepeMEHHBIE, PENIaTh HECIOKHBIC JTIOTHIECKUE YPABHEHHS M CUCTEMbl YPaBHEHUIA;

NMOHNUMaHuE O0a30BBIX aJITOPUTMOB OOpPAOOTKM YHCIOBOH H TEKCTOBOM
uHdopmaruu (3aluch YMCeNl B IMO3MIIMOHHONW CHCTEME CUWCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHara3oHe, 00paboTKa MHOTOPA3PSAHBIX HETbIX
YHCEJ, aHAIN3 CUMBOJBHBIX CTPOK M JPYTHX), aITOPUTMOB MTOMCKA M COPTUPOBKH,
YMEHHUE OMNpPEACIATh CIOXKHOCTh H3y4aeMbIX B Kypce O0a30BBIX aJTOPUTMOB
(cyMMUpOBaHUE JJIEMEHTOB MaccHBa, COpPTUPOBKAa MacCHBa, MepeOOpHBIE
QITOPUTMBI, IBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOU CIIOKHOCTH ISl PEIIEHUs OJJTHOW 3a]a4u;

BJIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSI
(Python, Java, C++, C#), npencraBieHus MU O Oa30BBIX THUMaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE UCIOJIb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKITUH, YyMEHHUE OCYIIECTBISATh aHAIW3 MPEIIOKCHHOW TMPOrPaMMBbL:
OTIPEICIATh PE3yAbTaThl PaOOTHI MPOTPAMMBI MPHU 3aJaHHBIX MCXOJHBIX JTAaHHBIX,
ONpeNeNsaTh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IOJYyYEHHE YyKa3aHHBIX



pE3yJIbTaTOB, BBISBIATH JIaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
IpOrpaMMel, (HOPMYITHPOBATH MPEATOKEHHUS IO YIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaThb CTPYKTypUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHl H
J€MOHCTPAallMOHHBIE MaTepHaJIbl C UCIOJIBb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrpaMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh SJIEKTPOHHBIC TAOJMUIIBI JIJIsl aHAIU3a, MPEICTaBICHUS
U 0o0paboTkM  JaHHBIX  (BKJIIOYAash  BBIYUCIEHHUE  CYMMBI,  CPEIHETO
apu(MeTHyecKoro, HauOOJbIIEr0 M HAUMEHbBIIEro 3HAUYEHUH, pelIeHue
ypaBHEHUH, BHIOOp ONTHMAJIBHOIO pEIIECHUs, MOAOOp JIMHUM TPEHJa, pPELICHHE
3a/1a4 MPOrHO3UPOBAHUS).

B mnponecce usyueHuss kypca MHPOpMATUKU yriayOn€HHOro ypoBHs 6 11
Knacce oOydaroumuMmMucs  OyayT  JIOCTUTHYTHI — CIEAYIOIIHE  MPEAMETHBIC
pe3yNIbTaThI:

YMEHHE CTPOUTHh HEPaBHOMEPHBIE KOJBI, JOMYCKAIOIIMEe OJHO3HAYHOE
JIEKOUPOBaHUE COOOIIEHNUH (TpeUKCHBIE KOMBI), HCIOJB30BaTh HpOCTEMIINe
KOJbI, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABJIATH OIIMOKU MpH Iepeaaye
JaHHBIX, CTPOUTH KOJ, O0ECMEUYHBAIOMIMA HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPH HU3BECTHOM YacTOT€ CHMBOJIOB, TOSCHATH MPUHITUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMUUYECKUE 3aJaud, CBSI3aHHBIE C aHAJIM30M rpadoB
(3amaYy  TOCTPOEHHUS ONTHUMAIBHOTO TMYTH MEXIy BepIIMHamMu rpada,
OmpeAeNeHus]  KOJMMYECTBA  PAa3IMYHBIX ~ TyTed  MeXAy  BeplIIMHAMHU
OpPUEHTHUPOBAHHOTO AlMKINYECKOro rpada), yMEHUe HCIOIb30BaTh JIEPEBbs MPHU
aHaJu3e U TOCTPOCHHMU KOAOB U I NPEACTaBICHUA apUPMETHUECKUX
BBIPXCHHM, TIPU PELICHUH 3aja4 TIOMCKAa U COPTUPOBKH, YMEHHE CTPOUTH JCPEBO
UTPHI TI0 33IaHHOMY alTOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTpPaTEruio Urphl;

yMEHHE pa3pabaTbiBaTh W pEaNIM30BBIBATh B BHUAE Nporpamm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIIOJIb30BAaTh B MPOTrpaMMax JAHHBIC PA3MYHBIX THUIIOB C
y4€TOM OrpaHMUYEHUI Ha JUana3oH UX BO3MOXKHBIX 3HAUYEHUM, NMPUMEHSTHh IpU
pEIIEHNN 3a/1a4 CTPYKTYpbI JaHHBIX (CIIUCKU, CIIOBApHU, CTEKU, OUEpPEaN, IEPEBDH),
UCIIONB30BaTh 0a30Bble OMEpalid CO CTPYKTypaMH JIaHHBIX, MPUMEHATH
CTaHJapPTHBIC M COOCTBEHHBIE TOMPOrPaMMBI JIJIsl 0OPaOOTKH YMCIOBBIX JAaHHBIX
U CHUMBOJIBHBIX CTPOK, MCIOJIb30BaTh IpH pa3pabOTKe HporpaMM OuOIMOTEKH
HOJMpPOrpaMM, 3HaThb (PYHKUMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHHE UCIIOIB30BaTh CPENICTBA OTIAJAKH MPOTPamMM B
cpelie MpOorpaMMHUPOBaHUs, YMEHUE TOKYMEHTHPOBATH MMPOTPAMMBI;

YMEHHE CO3/]aBaTh BEO-CTPAHULIBI;



BJIQJICHUE OCHOBHBIMH CBEJEHUSMHU O 0a3ax mTaHHBIX, UX CTPYKTYpE,
CpeACTBax coO3/aHusi U pPabOThl C HUMH, YMEHHE HCIOJb30BaTh TaOJIMYHbIC
(pensioHHBIC) 0a3bl JAaHHBIX (COCTABIATH 3alPOCHl B 0a3axX JaHHBIX, BHIOJIHATH
COPTHUPOBKY M TOUCK 3amuceidl B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYI0 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHE UCMOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTUUECKUE MOJCIH JIJIsl aHalln3a
00OBEKTOB U TMpoIEeccoB: (opMynupoBaTh Ielb MOJSIUPOBAHUS, BBITOJIHATH
aHaIM3 PE3yibTaTOB, TMOJYYEHHBIX B XOJE€ MOJEIUPOBAHUS, OIICHUBATh
COOTBETCTBHE MOJICTTH MOJCITUPYEMOMY OOBEKTY WJIHM TMPOIECCYy, MPEJCTaBISAThH
pe3yJbTaThl MOJCTUPOBAHUS B HATJISTHOM BUJIE;

yMEHUE OpraHU30BbIBATH JIMYHOE HWH(MOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3IUYHBIX CPEJICTB IMHU(GPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXHOCTEH MH(POBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, ITHU(POBBIX
00pa3oBaTeNIbHBIX CEPBHUCOB;

NOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PaObOThI, BO3MOKHOCTEH U OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHM MCKYCCTBEHHOTO HHTEIUIEKTa B Pa3IMYHBIX 00JIACTSX,
HaJu4yue MPEACTABICHUNM O Kpyre pemaeMblX 3a7ad MaIIMHHOTO OOy4eHUs
(pacmo3HaBaHusl, KJacCUPUKAIIMK U MPOTHOZUPOBAHUS) HATUYKME MPEICTABICHUN
00  HCmONb30BaHMM  MHGOPMAIMOHHBIX  TEXHOJOTMH B Pa3lIMYHBIX
npodeccuoHaNbHBIX cepax.
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https://lesson.edu.ru/my-school/lesson/45bf1deb-469c-42f7-abc1-2ff7e9132061?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/45bf1deb-469c-42f7-abc1-2ff7e9132061?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/45bf1deb-469c-42f7-abc1-2ff7e9132061?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9febdbd2-0d6f-450f-90f5-771dc250b31d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9febdbd2-0d6f-450f-90f5-771dc250b31d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9febdbd2-0d6f-450f-90f5-771dc250b31d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/06a84f98-23c0-4c70-ac2d-25e3b8e2eaa4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/06a84f98-23c0-4c70-ac2d-25e3b8e2eaa4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/06a84f98-23c0-4c70-ac2d-25e3b8e2eaa4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

11 KJIACC

Ne

n/
n

HaumeHnoBan
ue pasaesioB
H TeM
NMpOorpamMmbl

Koan4vecTBo yacoB

Bce
To

KonTtpounb
HbIE
padoThI

IIpakTnye
cKHe
padoThI

DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTEJbHbBIC PECYPCHI

Paznen 1. TeopeTnueckue o

CHOBbI HH(POPMATHKH

Nudopmanmst OK: https://lesson.edu.ru/my-school/lesson/00bd0e58-ce56-4230-ae82-
" 541b1faa77df?backUrl=https://urok.apkpro.ru/&token=00d3¢c187bded0129a346af21affaa6a9e3
1.1 I/IH(I)OpMaLII/IO 10 25 75b1¢38cf3d61632acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/9710e7b0-dec2-46ce-9c2d-
HHBIC e165c2deb6d4c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaab6a9e37
IIpOoIECChI 5b1c¢38cf3d61632acf9035¢32a694
MoTeTHDOBAH https://lesson.edu.ru/my-school/lesson/a55f2b5e-1aac-46db-8f41-
1.2 A p 8 2 c41f19673b598?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e37
ue 5b1c38¢cf3d61632acf9035¢32a694
Hroro o pazgeny 18
Pa3pnen 2. AnroputMbl 1 IpOrpaMMHUpPOBAHHE
DeMeHTHI IIOK: https://lesson.edu.ru/my-school/lesson/6612a3¢6-c56a-4b6f-9¢19-
21 Teopuu 6 1 5a57054865df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e3
75b1¢38cf3d61632acf9035¢32a694
aJITOPUTMOB ,
https://lesson.edu.ru/my-school/lesson/ad4b6fe6-a783-46d8-895b-
ANropuT™MEI 1 f42ef9¢d3f5f?backUrl=https://urok.apkpro.ru/&token=00d3¢c187bded0129a346af2 1affaa6a9e375
2.2 | CTpPYKTYyphI 28 10 blc38cf3d61632acf9035¢32a694
AAGHHBIX https://lesson.edu.ru/my-school/lesson/9bb34975-7dc8-4067-a36b-
OCHOBBEI 37456772273d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af2 1affaa6a9e37
23 0GBLEKTHO- 16 4.5 Sb1c38cf3d61632acf9035¢32a694
OPMECHTHPOBA https://lesson.edu.ru/my-school/lesson/de89d408-6479-4901-8cf0-



https://lesson.edu.ru/my-school/lesson/00bd0e58-ce56-4230-ae82-541b1faa77df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/00bd0e58-ce56-4230-ae82-541b1faa77df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/00bd0e58-ce56-4230-ae82-541b1faa77df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9710e7b0-dec2-46ce-9c2d-e165c2de6d4c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9710e7b0-dec2-46ce-9c2d-e165c2de6d4c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9710e7b0-dec2-46ce-9c2d-e165c2de6d4c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a55f2b5e-1aac-46db-8f41-c4f19673b598?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a55f2b5e-1aac-46db-8f41-c4f19673b598?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a55f2b5e-1aac-46db-8f41-c4f19673b598?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6612a3c6-c56a-4b6f-9c19-5a57054865df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6612a3c6-c56a-4b6f-9c19-5a57054865df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6612a3c6-c56a-4b6f-9c19-5a57054865df?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ad4b6fe6-a783-46d8-895b-f42ef9cd3f5f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ad4b6fe6-a783-46d8-895b-f42ef9cd3f5f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ad4b6fe6-a783-46d8-895b-f42ef9cd3f5f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9bb34975-7dc8-4067-a36b-37456772273d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9bb34975-7dc8-4067-a36b-37456772273d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9bb34975-7dc8-4067-a36b-37456772273d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/de89d408-6479-4901-8cf0-c8c0ade37d8f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

HHOTO
MIPOrpaMMHUPO
BaHUs

c8c0ade37d8f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9¢375
blc38cf3d61632acf9035¢32a694

Hroro no pasaeiny

50

Pa3pnen 3. UndopmannoHHbie TEXHOJIOTUHN

Kommnsrorepn
O_
MaremMatTnuycec
3.1 8 2 TTIOK: https://lesson.edu.ru/my-school/lesson/fb3f25e8-e5¢9-457¢e-b079-
KOC 48dd8cc7e0fe?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e3
MOJCIMPOBAH 75b1¢38cf3d61632acf9035¢32a694
ue https://lesson.edu.ru/my-school/lesson/7139032a-daad-45dc-8cb6-
39 Bashl TAHHEIX 10 02f6c4e726e0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375
; A bl1c38cf3d61632acf9035¢32a694
33 Beb-caiTel 14
K https://lesson.edu.ru/my-school/lesson/cad2d17d-9¢89-4cfe-b44c-
34 OMIILIOTCPH 8 35 f6c2cbbbece4?backUrl=https://urok.apkpro.ru/&token=00d3¢187bded0129a346af2 1 affaa6a9e3 75
as rpaduka blc38cf3d61632acf9035¢32a694
3D-
3.5 | monenupoBaH 8 3
nue
Uroro no pazgeny 48
PesepBHOE Bpems 20
OBIIEE
KOJIMYECTBO 0 36.5
YACOB I10 136 ’
ITPOTPAMME



https://lesson.edu.ru/my-school/lesson/de89d408-6479-4901-8cf0-c8c0ade37d8f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/de89d408-6479-4901-8cf0-c8c0ade37d8f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fb3f25e8-e5c9-457e-b079-48dd8cc7e0fe?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fb3f25e8-e5c9-457e-b079-48dd8cc7e0fe?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/fb3f25e8-e5c9-457e-b079-48dd8cc7e0fe?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7139032a-daad-45dc-8cb6-02f6c4e726e0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7139032a-daad-45dc-8cb6-02f6c4e726e0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7139032a-daad-45dc-8cb6-02f6c4e726e0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cad2d17d-9c89-4cfe-b44c-f6c2cb6bcce4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cad2d17d-9c89-4cfe-b44c-f6c2cb6bcce4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cad2d17d-9c89-4cfe-b44c-f6c2cb6bcce4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694




HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoJsbHbie
padoTsbl

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

TpeboBaHMs TEXHUKH O€30TTaCHOCTH U
THTHUEHBI IPH paboTe ¢ KOMITBIOTEPAMU H
JIPYTMMH KOMIIOHEHTaMU U(POBOTO
OKPY>KEHUS

[TpuHUIMIIBI paOOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C ITOMOIIIBIO HIHH.
KoHTposieps! BHEUTHUX YCTPOUCTB

ABTOMAaTHYECKOE BHITIOJIHEHHE MPOTPAMMBbI
MIPOLIECCOPOM

OnepartuBHasi, NIOCTOSIHHAS U
JOJrOBpeMeHHast aMATh. KoHTposepbl
BHEIIIHUX YCTPOUCTB. IIpsimoit noctyn k
MIaMATH

COBp CMCHHBIC KOMIIBIOTCPHBIC TCXHOJIOTUH

[IporpammHoe oGecrieueHrne KOMIbIOTEPOB,
KOMIIBIOTCPHBIX CUCTCM U MO6I/IJIBHBIX
YCTPOMCTB

CucreMHOE IPOrpaMMHOE 0O€ECIIEUEHUE.
OnepanoHHbBIE CUCTEMBI




Yrunutsel. [lpaiiBepsl yCTPONCTB.

9
[lapanenbHoe nporpaMMHpOBaHUE

10 WNucTannsauus U 1enHCTAIISAIUSL
MIPOTrPaMMHOTO 00€CTICUCHUS
®daiinoBble cuctembl. [IpuHIUTIBI

1 pa3MeleHusl 1 UMEHOBaHUs (ailyioB B
nosiroBpemMeHHou mamstu. [1la6mons! ams
omucaHus Tpynin Qaitnon
3akoHonatenbcTBO Poccuiickoit denepanun

12 B 00J1aCTH MPOrPaMMHOI0 00ecTIeYeHUs U
JAHHBIX
[TpuHIMIIBI TOCTPOEHUS U arnapaTHbIE

13 KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

14 Cetb NHTEpHET

15 Pa3nenenune IP-ceTu Ha MOACETH C TOMOIILIO
MacOK MoJceTen

16 CeTeBoe aIMUHUCTPUPOBAHUE
Bune! nestensHoctu B cetu UHTEpHET.

17 CepBucsl UnTeprera. ['ocyiapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmannonnast 6€30macHOCTb

19 BpenonocHsle nporpaMMHOe 0OecrieyeHue u
METOBI OOPHOBI C HUM

20 [IpakTudeckas paboTta 1o Teme
"AHTUBUPYCHBIE IPOrpaMMBbl"”

21 Opranuzanus JMYHOTO apXUBa HHPOPMALIUH.




PezepBHoe xonupoBanue. [TaponbHas
3alUTa apxuBa

22

[[IudpoBanue 1aHHBIX

23

Anroputm mmppoBanus RSA.
Creranorpadus

24

[IpakTuyeckas paborta o Teme
"[lIndpposanue naHHbIX"

25

Wudopmanus, 1aHHbIEC U 3HAHUS.
HubopMarmoHHbIE TPOIECCH B TPHPO/IE,
TEXHUKE U 00ILECTBE

26

HenpepreIBHBIE U JUCKPETHBIE BETUYNHBI U
curHaibsl. Heo6Xo1umMocTh TUCKpEeTH3auu
uH(pOpMaIUH, IpeIHa3HAaYeHHON /IS
XpaHeHus, epeaadu u o0paboTKU B
M(POBBIX CUCTEMAX

27

JIBonuHOE KOupoBaHue. PaBHOMEpHBIE U
HEpPaBHOMEPHBIE KOJIbI. JleKoIupoBaHue
COOOIIIEHUH, 3aIMCaHHBIX C IIOMOIIBIO
HEPAaBHOMEPHBIX KOJ0B

28

VYcenosue @ano. [locTpoeHre 0AHO3HAYHO
JEKOAMPYEMBIX KOJIOB C TIOMOLIBIO AEPEBA.
I'pad An. A. Mapkosa

29

EnuHums u3sMepeHus KoJauyecTBa
nHpopmanuu. AndaBUTHBIN TOIX0T K
OLIEHKE KOJIM4ecTBa HH(pOopMaluu

30

CucreMbl CUACIIEHUS

31

[TepeBoa uncen U3 OAHON CUCTEMBI
CUMCJICHUS B APYI'YIO




32

Z[BOI/IIIHEU{, BOCBMCpHUYHAA U
meCcTHaaAuaTCpuiHas CUCTEMBI CHUCIICHUS,
CBsA3b MCXKY HUMU

33

,Z[BOI/ILIHaﬂ, BOCBMEpHUYHAA U
meCcTHaaAuaTCpruIHasA CUCTEMBI CHUCIICHUS,
CBs3b MCXKY HUMU

34

I[BOI/ILIHaH, BOCBMCpHUYHAA U
meCTHaAUaTCpuIHasA CUCTCMbI CUUCIICHUS,
CBA3b MCIKIY HUMU

35

Apudmernueckue onepaum B
MO3UIMOHHBIX CHCTEMaX CUUCIICHUS

36

TpOI/I‘{HaH YPaBHOBCIHICHHAA CUCTCMaA
CUHCJICHUA

37

Z[BOI/IIIHO—I[CCSITI/I‘{HB.H CHUCTCMA CUMCIICHUA

38

KOI[I/IpOBaHI/Ie TCKCTOB

39

PacTtpoBoe konupoBaHue H300paskeHH

40

[IpakTudeckas pabora 1o Teme
" Iuckperu3anus rpapudecKoi
nHpopmanun"

41

[IBeToBbIE MOAETU. BexkTopHOE
KoaupoBanue. @opmatsl (Haiiios.
Tpéxmepnas rpaduka. @pakranbpHas
rpaduka

42

Koauposanue 3Byka. Onenka
MH(POPMALIMOHHOTO 00bEMA 3BYKOBBIX
TaHHBIX TIPY 3aJIJaHHBIX YaCTOTE
TUCKPETU3ALMH U Pa3psAHOCTH
KOJMPOBaHUS




43

[IpakTuueckas pabora o Teme
" JluckpeTru3anus 3ByKOBOW HHpoOpMaruu'"

44

OcHOBBI aJIreOpbI TOTUKH

45

Jloruueckue onepanuu. TaOmuiibl
HCTHHHOCTH

46

Jlornueckue BbIPaXXCHUA. Jlornueckue
TOXICCTBA. HOK&S&TGJ’ILCTBO JJOTHYCCKHX
TOXKICCTB C IIOMOIIBIO Ta6JII/H_I HCTUHHOCTHU

47

[IpakTrueckas padora o reme «IlocTpoenue
M aHAJIN3 TaOJIUI] HCTHHHOCTH B TAOJIUYHOM
MIPOLIECCOpPe»

48

Jlornueckue onepauuu U Olepanuy Ha
MHOECTBAMHU

49

Jlornueckue OIrcpalru U onepanun HaJg
MHOXCCTBAMH

50

3aKoHbI anreOphl JOTUKU. DKBUBAJICHTHBIC
peoOpa3oBaHus JOTUYECKUX BbIPAXKECHHIMA

51

Jlorudeckue ypaBHEHUS U CUCTEMBI
YpaBHEHU

52

Jlornueckue QyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUECKHUX
(GYHKIMH OT KOJTMYECTBA apTyMEHTOB.
[TonHble cUCTEMBI JIOTHYECKUX (PYHKITHI

53

Kanonnyeckue OpMBbI TOTHYECKUX
BbIpakeHUil. COBEpILICHHbIE
JIU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE ()OPMBI, ATITOPUTMBI UX
MIOCTPOEHHUS 110 TaOIHULE UCTUHHOCTU




54

Jlornueckue 31€MEHTHI B COCTaBe
KOMIIBIOTEPA

55

Tpurrep. Cymmarop. MHoropaspsigablil
CyMMaTop

56

[TocTpoeHnne cxeM Ha JOTHYECKHUX
AJ€MEHTaX. 3aIrCh JOTHIECKOTO BHIPAKCHHS
O JJOTUYECKOU CXEME

57

Muxkpocxembl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

HpeI[CTaB.HeHI/IC ICJIbIX YUCECJI B ITaMATHU
KoMIbtoTepa. OrpaHUYEeHHOCTh IMana3oHa
Yycell IPU OTPaHUYEHUHN KOJINYEeCTBa
pa3psaaoB. [lepenonnenne pa3psaagHOl CETKU

59

be33HakoBbIE U 3HAKOBBIE JJAHHBIE.
3HaAKOBBIN OUT. [[BOWYHBIN TOTOTHUTETHHBIN
KOJI OTPULIATEJIbHBIX YUCET

60

[ToOuTOBBIC JTOTUYECKHE OTICPALINH.
Jlornueckuii, apuMeTHUECKUI 1
OUKINYESCKUH CIIBUTHU

61

[udpoBaHue ¢ TOMOIILIO TOOUTOBOM
onepauuu «uckmovarouee NI

62

Hpe)lCTaBJ'IeHI/IC 1 XpaHCHUC B TaMATH
KOMIIBIOTEPA BEIIECCTBCHHBIX YUCCII

63

Brinmonsenue onepaunﬁ C BCIICCTBCHHBIMU
qucCjiaMH, HAKOIIJICHHUC OIINOOK IpH
BBIYHCIICHUAX

64

[IpakTrueckas padora o reme «M3yuenue
nmopaspsAaaAHOro MallMMHHOT'O NpPCACTaABIICHUA




OCIbIX U BCILICCTBCHHBIX YUCCII»

65 AHanus aJIropuTMoB 1
Otansl peleHus 3a/1a4 Ha KOMIIbIOTEpE.

66 HNHcTpymeHTanbHBIE CPENCTBA: TPAHCIIATOP, 1
OTJIaAUUK, TPODUIUPOBIIUK
Cpena nporpammupoBanusi. KoMnumsiius u

67 MHTEpIpeTanus nporpaMm. BupryansHbie |
MaluHbl. IHTerpupoBaHHas cpeaa
pa3paboTku

68 MeToab! 0TJIaKK IPOrpaMM 1

69 Twurbl mepeMeHHBIX B S3BIKE 1
IPOTPaMMHPOBAHUS

70 OOpaboTKa ebIX YUCe 1

71 OOpaboTKa BEIIECTBEHHBIX YUCEI 1

72 Cry4daifHbie U TICEBIOCTyYalHbIE YHCIia 1

73 BerBnenus. CnoxxHble yclIOBUA 1

74 [ukmel ¢ ycioBuem 1
¥kl MO MEpEMEHHOM.

75 B3anmo3amMeHsA€MOCTh pa3IMYHbBIX BUIOB 1
[IUKJIOB

76 OO0paboTka HaTypaTbHBIX YUCEI C |
WCTIOJIb30BAHUEM LIUKIIOB
Haxoxnenne Bcex MpOCTHIX YHCEN B

77 3aJaHHOM Juanas3one IIpakTuueckas pabora | 0.5
no Teme «PerieHue 3ajja4 METo10M '
nepedopar»

78 HNuBapuaHT nukia 1




79

JIOKyMEeHTUpOBaHHE IPOTpamMM

80 O06paboTka TaHHBIX, XpAHALIUXCS B (paiiinax

81 Pa3Ouenue 3a1aun Ha 10A3a0a4Hl
Hcnonp3oBaHue cTaHAapTHON OUOIHMOTEKH

2 s3bIKa IporpaMMmupoBanus. [lonkmouenue
OMOIMOTEK MOANPOTrPaMM CTOPOHHHUX
MPOU3BOAUTENEH

83 [Tognporpammer (Tipotieypsl U GYHKITHH )

84 [Toanporpammsr (Tiporieaypsl U YHKIIHH )

85 [IpakTryeckas padora no Teme "Pa3paboTka
noamnporpamm”
Pexypcus. PexypcuBHBIC 0OBEKTHI

26 (ppaxTansl). PekypcruBHbIe IpoLieTyphl U
¢byskumu. Mcnons3oBaHue cTeKa JIst
OpraHM3ali PEKYPCUBHBIX BHI30BOB

g7 [IpakTuyeckas paborta 1o Teme
"PexypcuBHBIE TOANTPOrpaMMBbI"

28 MoaynbHBII IPUHLKII IIOCTPOCHUS
porpamMmm

89 YuciaeHHbIE METObI

90 [IpakTuyeckas padora o Teme «UuciaeHHoe
pelIeHne ypaBHEHUIN

01 Hcnonp30BaHne AMCKPETU3ALNU B
BBIUYHCIUTENBHBIX 3a]ja4ax
[IpakTryeckas paboTta o Teme

92 «[IpubnmxEHHOE BHIYUCIICHUE JJIMH KPUBBIX

U Toiomanaen Gurypy»




93

[IpakTuyeckas pabota o Teme «Ilouck
MakcuMyma (MUHUMYMa) QYHKITAK

94

O6paboTka CHMBOJIBHBIX JIAHHBIX.
AnTOpUTMBI 00PaObOTKH CHMBOJIBHBIX CTPOK:
MMOJICYET KOJIMYECTBA MOSBJIIEHUI CHMBOJIA B
CTpOKe

95

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX CTPOK:
pa30ueHne CTPOKU Ha CJI0Ba MO0 MPOOEIbHBIM
CHUMBOJIaM

96

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOUCK MOJCTPOKU BHYTPH JaHHOM CTPOKHU;
3aMeHa HalJIEHHOW MOJCTPOKU HA IPYTYIO

CTPOKY

97

[IpakTuueckas pabora no teme "O6paboTka
CTPOK C UCTOJIB30BaHUEM (PYHKLIUI
CTaHJapTHOU OMOJIMOTEKH sI3BIKA
nporpaMmMupoBaHus"

98

FeHepauI/m CJIOB B 3aJaHHOM aH(l)aBI/ITe

99

MaccuBbl 1 TOCJIEI0BATENLHOCTH YHUCEIL.
[TpakTrueckas padota mo Teme "3anojHeHNE
MaccuBa"

0.5

100

O0600mEHHBIE XapaKTePUCTUKN MacCHBa

101

JIMHEWHBIN MOUCK 3aJIaHHOT0 3HAUCHUS B
MaccuBe. [Ipaktudeckas pabora mmo reme
"JINHEeWHBIN OUCK 3aJaHHOTO 3HAUEHUS B
Maccuse"

0.5

102

[Ipaktuyeckas padora no Teme "[lonck
MHUHUMAaJIBHOIO (MaKCUMaJIbHOIO) 3JIEMEHTA




B 4MCJIOBOM Maccuse"

103

CopTrpoBKa OJHOMEPHOTO MAaCCHBA.
[IpocTeie METOIbI COPTUPOBKHU.
[TpakTrueckas padora o teme "IIpocTeie
METObI COPTUPOBKH MaccuBa"

0.5

104

CoptupoBka ciustHueM. beicTpas
coptupoBka Maccuba (ayroputm QuickSort).
[IpakTudeckas pabora no teme "bricTpas
COpTHUpPOBKA Maccupa"

0.5

105

JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTudeckas padbora mmo reme
" JIBOWMYHBIN TOUCK"

0.5

106

JIByMepHBbIC MacCUBBI (MaTPHIIBI)

107

AAroput™Mbl 00pabOTKH MAaTPHIL

108

Pemenue 3amgau anann3a JaHHBIX

109

Cpe,[[CTBa TCKCTOBOTO ITpoLeccopa

110

KomnbrorepHas BEpcTka TekcTa

—_ | = = | = [ =

111

[IpakTuyeckas pabota o Teme "BépcTka
JOKYMEHTOB C MaT€MaTU4ECKUMHU
dhopmynamu"

112

WNHcTpyMeHTBI pelieH3upOoBaHUs

113

[IpakTuueckas paborta o Teme
"MHOroCTpaHU4HbIE TOKYMEHTHI"

114

Ob6naunsle cepBuchl. KomnekTuBHas pabora
¢ nokymeHTamu. [Ipaktuueckas pabora no
teme "KomnexktuBHas padoTa ¢
JTOKyMeHTaMu"

0.5




115

Awnanu3 ga"ueix. bonblne naHHbie

116

MarmmHHOe 00yueHHe

117

AHanu3 TaHHBIX C TOMOIIBIO SJIEKTPOHHBIX
Ta0JINLI

118

[IpakTuyeckas pabota o Teme "AHanus3
JAHHBIX C IIOMOIBIO IEKTPOHHBIX TadIuUI"

119

[Toctpoenue rpadukoB GyHKIUH.
[TpakTrueckas padora o teme "Harmsagnoe
Mpe/iCTaBIeHUE Pe3yJIbTaTOB
CTAaTHCTUYECKON 00paOOTKH JaHHBIX B BUJIC
JIUarpamMmm CpefiCTBaMH peaaKTopa
AJICKTPOHHBIX TabUIT"

0.5

120

Jluanu Tpenna. [lpaktuueckas paboTa mo
teme "[logOop nuHUU TpeHa,
MIPOTrHO3UpOBaHue"

0.5

121

[Ton6op mapamerpa. [IpakTryeckas padota
1o TeMe "HucieHHoe pelieHrne ypaBHeHui ¢
MOMOIIIbIO TT0/100pa mapamerpa"

0.5

122

OnTumu3anus Kak MOMCK HaMIy4dIlIero
pELIEHN B 3a/IaHHBIX YCIOBHSIX.
[IpakTuyeckas pabota o teme "Pemenue
3aJa4 ONTUMH3ALMHU C TTOMOLIBIO
AJIEKTPOHHBIX TabIHUIT"

0.5

123

Pe3epBHOe BpeMst

124

Pe3epBHOE Bpems

125

Pe3epBHOE Bpems

126

PesepBHOE Bpems

[N G G [ —




127 PeszepBHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHoe Bpems 1
132 PesepBHoe Bpems 1
133 Pe3epBHOE BpeMmst 1
134 Pe3epBHoe BpeMst 1
135 Pe3epBHOE BpeMst 1
136 Pe3epBHOE BpeMst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21.5




11 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne uugposbie
/i Tema ypoka Beero Koutpoabubie | IIpakTuyeckue 06pazoBaTeabHBIe
padoThI padoTbI pecypes
1 KonnvectBo nnpopmanmu 1
2 AJNTOPUTMBI CKATUSI TAHHBIX 1
Anroput™m Xapdmana 1
4 [TpakTnueckas pabora no teme "Cixatue | |
JIAHHBIX C MOMOIIEI0 anroputma Xadphmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTHSI TAHHBIX C TIOTEPSIMHU.
6 [TpakTnueckas padora no teme "Cxxatue | 0.5
JaHHBIX ¢ oTepsamu (anroputMel JPEG, '
MP3)"
7 CkopocTh niepeiaun JaHHBIX 1
[TomMexoycTONYUBBIE KOJIBI 1
9 [TpakTudeckas pabora Mo Teme | |
"TlomexoycTolUnUBBIE KOIBI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3auMozeiicTBrue. CucteMHbINH (D PEKT. 1
VYrpasnenue kak nHOOPMAITMOHHBINA
nporiecc. OOpaTHas CBsI3b
11 Mopaenu nu MoJeTMpOBaHUE 1
12 I'padmr 1
13 Pemenue 3amau ¢ momoisto rpadoB 1




14

epeBbs

15 OCHOBBI TEOPHUH UTP
[Tpaktuyeckas pabdota no Teme "[lonck

16 BBIUTPBIIIHON CTPATErHH B UTPE C TOJTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIICKTA

13 [TpakTuueckas pabora no teme "Cpezactsa
HMCKYCCTBEHHOTO MHTEJIeKTa"
dopmanuzanus MOHATHS alrOPUTMA.

19 Mammna TrroprHra Kak yHUBEpCcaJlbHas
MoJeb Beruuciennii. Tesuc YUépua—
Teropunra
[TpakTrueckas padbora 1o Teme

20 "CocraBieHue pOCTOM MPOrpamMmsl AJIs
MaiuHbl TeropuHra"

21 Mammna ITocta

22 Hopmanensie anropudmel MapkoBa
ANTOPUTMHUYECKU HEPA3PELINMbIE 3aJauH.

23 3agaya octanoBa. HeBO3MOXKHOCTH
aBTOMATHUYECKOM OTJIAJIKU IPOrpaMM

24 Cno>XHOCTh BBIYMCIICHUI
ITorck MpOCTBIX YUCEI B 3aJaHHOM

25 JMana3zoHe ¢ MOMOIIbIO AITOPUTMA «PEIIETO
Oparochena»

2% [IpakTuueckas padota o teme "llonck
MIPOCTHIX YKCEN B 3aIaHHOM Juarna3zoHe"

27 MHoropa3psiHbI€ LIEeJIbIE YUCa, 3a/1a4n




JUIMHHOU apu(MEeTUKH

28

[TpakTuaeckas pabora no Teme "Peanu3zarus
BBIYMCJICHUI C MHOTOpa3psAHbIMU YucIaMu"

29

CrnoBapu (accoluaTUBHBIC MACCUBBI,
oToOpakeHus ). Xoam-tadmmipl. [loctpoenune
as(haBUTHO-9AaCTOTHOTO CIIOBAPS IS
3aJJaHHOTO TEKCTa

30

[TpakTrueckas pabora no teme "Iloctpoenue
an(aBUTHO-9aCTOTHOTO CJIOBAPS IS
3aJJaHHOTO TekcTa"

31

AHanu3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue nociaemoBaTeIbHOCTEH 10
mabJiony. PerymnspHbie BRIpaKeHHUS.
YacToTHBIN aHaAIN3

32

[TpakTrueckas padbora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Crexu. AHasu3 NpaBUILHOCTH CKOOOYHOTO
BBIPAKECHUS

34

Brruuciienue apumMeTHIecKoro BeIpaKeHHUs,
3aIMMCaHHOTO B MOCTUKCHON opme

35

[Tpaktuyeckas padorta no Teme "Brruncienue
apu(pMETHYECKOTO BBIPAXKEHUS, 3aIIUCAHHOTO
B noctuxcHoi popme"”

36

Ouepenu. Mcnonp3oBanue ouepeny ais
BPEMEHHOT'0 XpaHEHUs JAHHBIX

37

[TpakTrueckas paboTa o Teme
"Ucnonb3oBanue ouepenn"




38

Hepesbs. Peanu3zanus aepesa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BonuHbIE
(bunapueie) nepesbs. [locTpoenne nepena
JUTS 33JJAHHOTO apr(PMETHIECKOTO
BBIPAXKEHUS

39

ITpakTrueckas padbora 1o Teme
"Hcnonb30BaHne NEPEBbEB ISl BBIYMCIICHUS
apru(pMETUYECKUX BBIPAKCHHI"

40

PexypcuBHBIE anroputMsl 00X0/a Aepena.
Vcnonb30BaHue cTeka U ouepenu st 00xoaa
JepeBa

41

PekypcuBHbIe aropuT™Mbl 00X0/1a 1epeBa.
Hcnonp30BaHue cTeka U ouepenu st 00xoaa
JepeBa

42

Anroputmsl Ha Tpadax. [loctpoenue
MUHHMMaJILHOTO OCTOBHOTO JI€peBa
B3BEIIEHHOTO CBS3HOTO
HEOPUEHTHUPOBAHHOTO Ipada

43

O6xox rpada B rimyouny. O6xox rpada B
[IAPUHY

44

KonnuecTBO paznuyHbIX MyTeW MEXITY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYecKoro rpaga

45

Anroput™m JleHKCTpHI.

46

[TpakTuueckas pabora no teme "Boruncnenue
JUTMHBI KPaTYAHIIETO Iy TH MEXTY
BepLIMHaMu Tpada (anroput™ Jlenkerpsr)”

47

Anropurm ®noiina—Y opiuiasmia




48

3aznauy, peaeMble ¢ IOMOIIBIO
JUHAMHUYECKOr0 IIPOrpaMMHUPOBAHHUS:
BBIUMCJIEHHE PEKYPCUBHBIX (QYHKIIUI

49

[IpakTrueckas padota o Teme "Brrancienue
PEKYpPCUBHBIX (DYHKIUH C TOMOIIBIO
JMHAMHUYECKOTr0 MPOrpaMMHUpPOBaHUs"

50

3agaun, penraeMbie ¢ MOMOIIBIO
JTUHAMUYECKOTO MPOrPaMMHUPOBAHHUS:
MOJICYET KOTMYECTBA BApHAHTOB

51

IIpaxTrueckas padora o teMe "[logcuér
p p

KOJIMYECTBA BAPHAHTOB C MIOMOIIBIO
JUHAMHAYECKOTO MPOrpaMMupoOBaHus"

52

3agauu, penaemMple ¢ TOMOIIBIO
JIUHAMHUYCCKOTI' O HpOFpaMMI/IpOBaHI/ISIZ 3a1a49u
OIITUMH3AIINN

53

ITonsTHE O nmapagurmax nporpaMMHupOBaHUs.
O030p A3bIKOB IPOIPAaMMHUPOBAHUS

54

[TonsiTne 06 0OBEKTHO-OPHEHTUPOBAHHOM
MPOrPaMMHUPOBAHUH

55

OO0BekThI 1 Kitacchl. CBOMCTBA U METOBI
00BEKTOB

56

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIIN3

57

[TpakTrdeckas paboTa Mo Teme
"Mcnonp30BaHue rOTOBBIX KJIACCOB B
nporpamme"

58

Pa3paboTka nporpamMMm Ha OCHOBE OOBEKTHO-
OPUEHTUPOBAHHOTO MOAXO0Aa




[TpakTiueckas pabota "Pa3paboTka nmpoctoii

> IIPOTrpaMMBbl ¢ UCIIOJIb30BaHUEM KJIaCCOB" 1
WNukancymnsuus. [Ipaktudeckas padora no

60 teme "Pa3paboTka kitacca, uCIoIb3yIOMEro 0.5
WHKATCYJIAIH0"

61 Hacnenosanue. [Tonumopduzm

2 [TpakTrueckas pabora no teme "Pa3paboTtka 1
ruepapxuu KJiaccoB"

63 Cpensl ObICTpOH pa3pabOTKH MPOrpaMM.
[TpoexTrpoBanue uHTEpdEiica MoIb30BATEINS

64 [IpoektupoBanue nuTepdeiica nonb3oBaTess

65 Hcnonp30BaHue TOTOBBIX YIPABISEMbIX
AJIEMEHTOB JJIsl IOCTpOeHUs! uHTep(erica

66 [TpakTnueckas padora no teme "Pa3paborka |
poTrpamMMel ¢ rpadudeckuM uaTepdeiricom”

67 N3yueHne BTOPOro si3bIka
IPOTrpaMMUPOBAHUS

68 N3yueHne BTOPOro si3bIka
IpOTrpaMMUPOBAHUS

69 OTansl KOMIBIOTEPHO-MAaTEMATHYECKOTO
MO/JIeITUPOBAHUS
JluckpeTu3anus npu MaTeMaTH4eCKOM

70 MO/JIEIMPOBAHUH HEMPEPBIBHBIX MTPOLIECCOB.
MogenupoBaHue JBUKEHUS

71 [TpakTuueckas paboTa o Teme |
"MopenupoBaHue JBUKEHUA"

72 MonenrpoBanue OHOJIOTMYECKUX CUCTEM. 0.5




[TpakTideckas paboTa Mo Teme
"MopaenupoBaHue OHOJIOTHIECKUX CHCTEM"

MartemMaTudeckue MOJACIN B DKOHOMUKE.

73 BrraucnurenbHbie S5KCIEPUMEHTHI C
MOJICIISIMUA
BepositHocTHBIE MOAEnu. [IpakTyeckas

74 pabora o Teme "MmMuTanimonHoe 0.5
MOJIETUPOBAHHUE C MTOMOIIBI0 MeTo/1a MoHTe- '
Kapno"

75 KommbsroTepHoe MoIeTMpoBaHUE CUCTEM
yIpaBlIeHUs

76 OO6paboTka pe3ynbTaTOB SKCIEPUMEHTA

77 Tabnuunble (pensiuoHHbIC) 6a3bl JAHHBIX
[Touck, copTUpOBKa M (PUIIBTPALHS TAHHBIX.

73 3anpochsl Ha BBIOOPKY JaHHBIX. 3aMPOCHI C
napamerpamu. Brrumcisemsle moss B
3ampocax

79 [IpakTrueckas padota o teme "Pabora ¢ 1
roToBoi 0a30il TaHHBIX"
MmuoroTtabauanbie 6a3bl TaHHBIX. TUITBI

80 cBszel Mexxay Tabnmuuamu. BHenHuit kimoy.
[{enocTHOCTH 6a3bl JAHHBIX

21 [TpakTuyeckas padora o Teme "Pa3paboTka |
MHOTroTa0IMYHON 0a3bl JaHHBIX"

82 3ampockl K MHOTOTAOIUYHBIM 0a3aM JaHHBIX

23 [TpakTuyeckas padorta o Teme "3amnpockl K |

MHOTOTa0IMYHON 0a3e NaHHBIX"




84

S3b1k ynpaBieHust nanHbiMA SQL

[TpakTuyeckas padorta no Teme "YmnpasieHue

85 JIAaHHBIMH C TTIOMOIIBIO sA3bIKa SQL"

26 Hepensunonnsie 6a3bl JaHHBIX. DKCIIEPTHBIC
CHUCTEMBI

87 HNuTepHET-TpUIOKEHUS
[TonsiTve 0 cepBepHON U KIMEHTCKON YacTAX

88 caiita. TexHOJIOTUSI «KIIUEHT — CEPBEPY, €&
JIOCTOMHCTBA U HEJOCTATKU

89 OcHoBgsl s13p1ka HTML

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

91 OcHoBbl a361ka HTML

92 OcHoBsl s13p1ka HTML
[TpakTuueckas padora o teme "Co3nanue

93 Be0-CTpaHUIIbl, BKIIOYAIOIIEH
MYJIbTUMEANNHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUJEO)"

94 OcHoBbI KackaHbIX TabmuI ctuieit (CSS)
ITpakTrueckas padbora 1o Teme

95 "O¢opmIileHHE CTPAHHULIBI C TIOMOLIBIO
KacKaJgHbIX TaOIuI] cTHiIeH"

96 Cuenapumu Ha si3pike JavaScript

97 Cuenapumu Ha si3bike JavaScript

98 ®dopmbl Ha BEO-CTpaHUIIS

99 [TpakTudeckas padora o Teme "O6padboTka

JTaHHBIX hopM"




100

Pa3smemienue BeO-caliToB. Yciryra XOCTUHTA.
3arpy3ka ¢aiaoB Ha calT

101

Kanpuposanue. McnpaBienue nepcrneKTUBDI.
I'ucrorpamma. Koppekuus ypoBHe,
Koppekuus 1neta. O0ecBeYMBaHNE IIBETHBIX
M300paKeHUA

102

BBox nzo0paxeHuii ¢ HCMIOJIb30BaHUEM
Pa3NUYHBIX UPPOBBIX YCTPOHCTB.
[TpakTuueckas padota no Teme "O6paboTka
nndposbIx pororpaduit”

0.5

103

Perymb. Pabora ¢ obnactsimMu. OuiabTpeIL.
[IpakTuueckas padota o treme "Perymib
dpoBsIX hoTorpaduii”

0.5

104

MHmuorocnoitabie n300paxeHus. TeKCTOBbIC
ciou. Macka ciost. Kananel. Coxpanenue
BBIJICJICHHOW 001acTH

105

ITpakTrueckas padbora 1o Teme
"MHuorocnoiiable n306paxeHus"

106

[TonroroBka WLTIOCTpAIUi JIJ1s1 BEO-CAaHTOB.
[TpakTrueckas paboTa 1o Teme
" AHUMHPOBaHHbBIE N300pakeHUS"

0.5

107

Bexropnas rpaduka. Bekropuzamms
PacTpOBBIX N300PAKCHUI

108

[IpakTrueckas padora o reme "BekTopHas
rpaduxa"

109

[TpyHIMIIBI TOCTPOEHUS U pEAAKTUPOBAHUS
TPEXMEPHBIX MOJEIIEH

110

[TpakTrueckas padbora no teme "Coznanue




MIPOCTBIX TPEXMEPHBIX Mojeen"

111 Cerounble Moaenu. Marepuaibl 1
112 [TpakTuyeckas padora o Teme "CeTouHble |
Mozenun"
113 MonenrpoBaHue€ HCTOUHUKOB OCBEIIECHHUS. 1
Kamepsnr
114 [IpakTnueckas padora o reme "Penaepunr" 1
115 AnautuBHble TexHOJ0ruu (3D-nipuHTEpHI) 1
116 IlonsiTHE O BUPTYaAIbHOM PEAILHOCTH U |
JIOTIOJTHEHHOM peajbHOCTU
117 PesepBHoe BpeMms 1
118 PesepBHOe Bpems 1
119 PesepBHOE Bpemst 1
120 PesepBHOe Bpemst 1
121 PesepBHoe Bpems 1
122 PesepBHoe Bpems 1
123 Pe3epBHOE Bpems 1
124 Pe3epBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 Pe3epBHOE Bpems 1
127 PesepBHoE Bpems 1
128 Pe3epBHOE Bpems 1
129 Pe3epBHoE Bpemst 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpemst 1




132 PesepBHoe Bpems 1
133 PeszepBHoe Bpemst 1
134 PeszepBHoe Bpems 1
135 PesepBHoe Bpemst 1
136 PesepBHoe Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MPOBEPSIEMBIE HA EI'D IO UH®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBLHOUN
IPOI'PAMMBI CPEJTHET O OBIIET'O OBPA3OBAHUS

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
OCHOBHOIi 00pa3oBaTeJIbHON MPOrpaMMbl CpeHero 001Iero
oOpa3zoBaHusi

1.

3namo (nonumams)

1.1

[Tonnmanue OCHOBHBIX MPUHIMIIOB YCTPOHCTBA M (PYHKIHMOHUPOBAHHS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWIIBHBIX KOMIIBIOTEPOB; TEHICHIIHI
pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTUM; BJaJieHHE HaBbIKAMH PabOThI C
ONEPALMOHHBIMUA CHCTEMAMH W OCHOBHBIMH BHJAMH IPOrPAMMHOIO
ofOecrieyeHust Ui pemieHUs  y4eOHBIX 3aJad 1Mo  BbIOpaHHOU

cricnuaan3alinu

1.2

Hamuumne mpencraBnennii o 0a30BBIX MPHHLIMIAX OpPraHU3ALUHN U

(YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3

ITormMmaHe OCHOBHBIX IMPUHOUIIOB AWCKPETHU3AlWH PaA3JINYIHBIX BUIOB

uHhopmaIuu

1.4

[Tonumanue 0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOU
uHpOpMauMu (3amMCh YHMCEN B TO3UIMOHHOM CHCTEME CUHMCIICHUS,
JETMMOCTD LIEJIBIX YHMCEN; HAX0XKJIEHUE BCEX MPOCTBIX YHCEN B 3aJlaHHOM
nuamasoHe; 00pa0oTKa MHOTOPa3psAOHBIX —IIENBIX  YHCE; aHaJIH3

CHUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB ITIOMCKA U COPTUPOBKHU

1.5

3HaHue (YHKIUOHAIBHBIE BO3MOXKHOCTH HWHCTPYMEHTAJBHBIX CpEACTB

cpenbl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBEACHHSIMH O 0a3aX IaHHBIX, UX CTPYKTYpE,

CPEICTBAxX CO3JaHMs U pabOTHl C HUMHU

1.7

[ToHnmMaHue BO3MOXHOCTEH M OTPAHUYEHUN TEXHOJOTMH UCKYCCTBEHHOIO
MHTEIJIEKTa B Ppa3JIMYHBIX O00JIaCTAX; HaJU4uMe Mpe/CTaBIeHUd 00
UCIIOJIb30BAaHUU  MH(POPMAIMOHHBIX  TEXHOJOTHMH B  pa3IHUYHbBIX

npodeccuoHaNbHBIX chepax

1.8

BilaneHne TeOpeTMYECKMM amlapaToM, IO3BOJISIIOIIUM OCYLIECTBIISTh
IIPEACTABICHUE 3aJJAHHOTO HATYypPAJIBHOIO YMCIIA B PA3JIMUHBIX CHUCTEMAX
CUMCIICHUS; BBIIOJHATH IpeoOpa3oBaHUs JIOTMUECKHUX BBIPAKEHU,
UCTIONB3Ysl 3aKOHBI alreOpbl JIOTHUKH; ONpPEeNsiTh KpaTJ4alliuil ImyTh BO
B3BEIIEHHOM rpade M KOJMYECTBO MyTeH MEXIy BEpIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOTOo rpada




Ymems

2.1

YMeHne ucnoiab30BaTh KOMIIBIOTEPHO-MAaTEMATHUYECKHE MOJAEIN UL
aHanIM3a OOBEKTOB U MPOLECCOB: (OPMYIUPOBATH LIE€TIb MOJEIUPOBAHNUS,
BBINOJIHATh aHAJIW3 PE3YJIbTaTOB, MOJIYYEHHBIX B XOJA€ MOJECIMPOBAHMS,
OLICHMBATh aJICKBaTHOCTb MOJEIHU MOJECIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEICTABIATH PE3YIbTAThl MOJAEIUPOBAHUS B HATJISITHOM BHUJIE

2.2

YMeHue Kiaccu(uUUpPOBATH OCHOBHBIE 3aJaud aHajiu3a JIaHHbBIX
(mporHO3HMpOBaHHE, KJIaccu(uKaus, KJIacTepu3anys, aHAIN3
OTKJIOHEHUI); TMOHMMAThH IOCJEIOBATEIFHOCTh PEIICHUS 3a]au aHalu3a
JAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA KAaueCTBa JaHHBIX,
BBIOOp W (WIM) TIOCTPOCHHME MOJeNu, npeoOpa3oBaHUE JAaHHBIX,

BU3YyaJIM3alUs JAHHBIX, HHTEPIPETALUs pe3yIbTaTOB
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YMeHue onpenensTh HHOOPMAIMOHHBIA 00bEM TEKCTOBBIX, I'paUUECKUX
Y 3BYKOBBIX JJaHHBIX IIPH 3a/IaHHBIX [1apaMeTpax AUCKPETU3ALUU. Y MEHUE
ONpeseNATh CPEHIO CKOPOCTh Iepefjaud  JIaHHbIX, OLIEHUBATh
U3MEHEHHE BPEMEHHU Iepelaud IpU HU3MEHEHMH HH(POPMALUOHHOIO

00BnéMa JAAaHHBIX U XapPAKTCPUCTUK KaHAJIa CBA3U

24

YMeHue CTpouth KOJA, OOECIEUMBAIONIMM HAUMEHBIIYI0 BO3MOXHYIO

CPEIHIOIO ITMHY COOOIEHUS IPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue ucCnoiab30BaTh IMPU PEIICHUWU 3a7ad CBOMCTBA IMO3UIIMOHHOU
3aMUCH YWCEJl, aJITOPUTMBI MMOCTPOCHHS 3alUCH YHCIIa B TO3UITMOHHOM
CHCTEME CUMCIICHUS C 3aJ]aHHBIM OCHOBAaHHWEM M TIOCTPOCHHUS YHCia TI0
CTPOKE, COJEpIKaIllel 3aluch ATOTO YHCIA B TO3WIMOHHON CHCTEME
CUMCJICHHS C  3aJlaHHBIM  OCHOBAaHMEM; yMEHHUE  BBITIOJHATH

apI/I(bMCTI/I‘ICCKI/Ie OIICpalvi B ITO3UIUOHHBIX CUCTCMAX CUUCIICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHbIX (opmMax MO 3aJaHHOM  Talmuie
UCTUHHOCTH;  HCCJeNoBaTh 00JacTb HCTUHHOCTH  BBICKAa3bIBaHMSI,

CoACPKAECTo NECPEMCHHBIC, PCIIATE HECJIOKHBIC JIOTUYCCKHUE YPAaBHCHUSA

2.7

YMeHue pemare alropuTMHUYECKHE 337aud, CBA3aHHBIE C aHAJIM30M
rpaoB (3a1a4d MOCTPOEHUS ONTHUMAIBHOIO IMYyTH MEXIy BEpIIMHAMHU
rpada, omnpeieseHuss KOJUYECTBA PA3IUYHBIX MyTeH MEXAY BEpIIMHAMU

OPUCHTHPOBAHHOT'O allUKIINICCKOT'O rpaq)a)

2.8

YMeHue UCToap30BaTh JE€PEBbS MIPU AHAIN3E U MIOCTPOCHUH KOJIOB U JUIS
IpeICTaBiIeHUsT apu(METUUYECKUX BBIPQXKEHUH, NpHU pPEIICHUH 3a]ad
IIOMCKa U COPTUPOBKH; YMEHHE CTPOUTH IEPEBO HIPHI IO 3aJAHHOMY

aIropuT™My; pa3palaTeiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO




UTPBI

2.9

YMeHue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJIB30BAHUCM Ta6JII/II_I
TPAaCCUPOBKHU,; ONPECACIIATH 0e3 UCHOJIL30BaHMS KOMITIBIOTCPA PE3YyJIbTAThI
BBITTIOJTHCHUS HECJIOXHBIX IMPOrpaMM, BKIIOYAIOMIWX HUKJIbI, BETBICHUA U

noarnporpamMmel, IIpr 3aIaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue ONpPCACIIATE  CJIIOKHOCTb  HU3YYA€MbIX B  KYpCC 0a30BBIX
aAJITOPUTMOB (CYMMI/IpOBaHI/IC 9JICMCHTOB MACCHBa, COPTUPOBKAa MacCCHUBA,
Hepe6opHHe AJITOPUTMBI, JIBOUYHBIN HOI/ICK) U HOPpUBOAWUTL NPHUMCEPLI

HCCKOJIBKHX aJITOPUTMOB pa3H0171 CJIOKHOCTHU I PCIICHUA OJIHOM 3aJa4u

2.11

Bnaz[eHHe YHUBCPCAJIBHBIM  A3BIKOM  IIPOrpaMMHUPOBAHUSA  BBICOKOT'O
ypoBHus (ITackans, Python, Java, C++, C#), npencraBineHusMu 0 6a30BBIX
TUNAX JaHHBIX M CTPYKTypaxX JaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHEIC
VIOPaBIAIOIIAE  KOHCTPYKIMHM;,  yYMEHHE  OCYIIECTBISATh  aHAJN3
NPE/UIOKEHHOH  MPOTPpaMMBL:  ONPENCNsATh  PEe3yJdbTaThl  PaOOTHI
NpOTPaMMBI MIPH 33JaHHBIX MCXOJHBIX TAHHBIX; OMPEICIsATh, PU KaKUX
UCXOJIHBIX JIaHHBIX BO3MOYKHO TIOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;
BBISIBIISITh JIAHHBIE, KOTOPBIE MOTYT TIPUBECTH K OIIMOKE B padoTe
nporpaMmbl;  (GopMyIHpOBaTH  MPEUIOKEHHS MO  YIYUYIICHHUIO

MporpaMMHOIO KOIa

2.12

YMeHHe peanu3oBBIBATH HA BBHIOPDAHHOM Ui HM3YYCHHS  SI3BIKE
nporpamMMmupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUTIOBBIC aJITOPUTMBI 0OPAOOTKHU YHCEI, YHCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TIPEACTaBICHHWE 4YHCIa B BHAC Ha0Opa MPOCTHIX
COMHOXKHTEJICH; HaXO0XKICHHUE MaKCHMaJIbHOW (MUHHUMAJIbHON) IUGPHI
HATYpaJbHOTO YHUCIIA, 3aIIMCAaHHOTO B CUCTEME CUUCIICHHS C OCHOBAaHHEM,
He mpeBblmaromuM 10; BbIYMCIEHHE OOOOIIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MacCHBa WJIM YHCIOBOH IOCIIE0BAaTEIILHOCTH (CyMMBI,
NOPOM3BEACHUS  CpPEJHEro  apupMETUYEeCKOro, MHHUMAJIBHOTO |
MaKCHUMAaJIbHOT'O 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJaHHOMY YCIJIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa, YMEHHUE
UCTOJB30BaTh B NPOTrpaMMax JaHHBIE PA3IUYHBIX THIIOB C YYETOM
OTpaHWYCHUN HA JHMAMA30H WX BO3MOXKHBIX 3HAYCHHU, MPUMEHSTH IMPHU
pelIeHNH 33734 CTPYKTYPHI JaHHBIX (CHHCKH, CIIOBApH, CTEKH, OYEpE/H,
JIepeBbsl); MIPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIC MOANPOTPAMMBI IS
00pabOTKH YHCIIOBBIX JAaHHBIX W CUMBOJBHBIX CTPOK; MUCIIOIB30BATh MPHU
pa3paboTKe mporpaMM OMOIUOTEKU TMOAMPOTrpaMM; YMEHHE HCIIOIh30BaATh

CpelCTBa OTJIaAKU MPOTrpamMM B Cpesie MPOrpaMMUPOBAHUS

2.13

YMenne HCIIOJIB30BATHh SJICKTPOHHBLIC Ta6J'II/IHI)I JUISA aHalun3a,




MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IaH BBI60p OIITUMAJIBHOI'O
peuicHus, HO)I60p JIMHUWU TpCeHO4, PCHICHUC 3aJaqd HpOFHOSI/IpOBaHI/IH);
YMCHUC HCIIOJB30BATh TaOJINYHEBIC (pCJBII_[I/IOHHLIe) 0a3bl JaHHBbIX H

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHne OpraHm3oBBIBaTh JUYHOEC HWH()OPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3IMYHBIX  CPEACTB  HHU(PPOBBIX  TEXHOJIOTHIA;
MOHMMAaHHE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

ycayT, ITUGPOBBIX 00pa30BaTEIBHBIX CEPBUCOB




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
11O TH®OPMATUKE

Kon

IIpoBepsieMblii 31eMeHT COIePKAHMS

1

Hudposast rpaMOTHOCTD

1.1

OCHOBHbIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJOrui. [lapamiensHbie
BBIYMCIICHN. MHOronpouneccopHsie cucreMsl. Pacipenenénueie

BBIYUCIIMTEIIBHBIE CUCTEMBI M 00pab0oTKa OOJIBIINX JaHHBIX

1.2

[IpUHIMOIBI MOCTPOEHHSI W amnmapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEHl.
CereBbie mnpotokosibl. Cerp WHTepHeT. Appecamuss B cetu  HHTepHerT.
IIporokonsr cteka TCP/IP. Cucrema nomenusix uMéH. Pazgenenue [P-cetn nHa

MOACETH C IOMOIIbI0 MAaCOK HOACETEN

1.3

@aiinoBas cuctema. [louck B ¢aitnoBoii cucreme. IlpuHIMIBI pasMerneHus: u
MMEHOBaHMs (aijoB B JoiroBpeMeHHOM mamsatu. [llaGnoHbl miis omucaHus

rpynn ¢aitnon

1.4

CKOpOCTB nepeaaun JaHHBIX. 3aBHCUMOCTh BPEMCHU nepeaauun oT

I/IHq)OpMaL[I/IOHHOFO 00BEMa AAaHHBIX U XaPAKTCPHUCTUK KaHalla CBA3U

1.5

HIndpoBanue nanHpix. CUMMETpUYHbIE U HecuMMeTpuuHble mmdpsl. [ndps
npoctoii 3amensl. ugp Llezaps. udp Bmwxenepa. Anroput™ mmdpoBaHus
RSA

1.6

KO,I[BI, IIO3BOJJIAOIIUC O6Hﬂpy>KI/IBaTB H UCIIPABJIATDH OH_II/I6KI/I, BO3HHUKAIOIIUC ITPH
nepeaadyc faHHbIX. Paccrosane XamMMuHra. KOI[I/IpOBaHI/Ie C IIOBTOPCHUEM ONTOB.

Kongsr XsoMmMuHTa

TeopeTnueckre 0CHOBbI HH()OPMATUKH

2.1

JlBouuHoe  KoaupoBaHue. PaBHOMepHBIE M HEpaBHOMEpHBIE  KOJBI.
JlexonupoBaHue COOOIICHUM, 3alIMCAaHHBIX C MOMOILBI0O HEPABHOMEPHBIX KOJOB.
Ycnosue ®ano. [locTpoeHne oAHO3HAYHO NEKOJUPYEMBIX KOIOB C MOMOIIBIO

nepeBa

2.2

TeopeTnueckne mMOAXOABI K OICHKE KoiuuecTBa uHGpopManuu. EauHUIBI
M3MEpeHus KonmuecTBa WHPoOpManuu. AQpaBUTHBIA TOIXOJ K OICHKE
KoJimyecTBa HH(POpManuu. 3aKOH aIauTUBHOCTH uH(popmanuu. Dopmyna

Xaprmu. Madopmarus u BepositHOCTh. Popmyna LlleHHoHa
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Cuctembl cuncnenus. Pa3BépHyTas 3ammch IEIBIX W JIPOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHnuss. CBONMCTBA IMO3WIIMOHHOM 3alUCH YHCIIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JICTMMOCTH YHCJIa HA OCHOBAHUE CHCTEMBI

CUHCIICHUA. AHrOpI/ITM nepeBoJa neyoro 4ucia mu3 P-u4HO# cucTeMBI cUMCIIEHUS




B JICCATUYHYIO. AJITOPUTM IepeBojia KOHeUHOH P-muHON ApoOu B JeCATUYHYIO.
ANroput™ InepeBojia LEJIOr0 YUCIA U3 ACCATUYHOW CHCTEMBbI CUMCIEHMS B P-
nuHyto. IlepeBo KOHEYHOH JAecATHYHOW Jpobu B P-uunyro. JlBomuHas,
BOCBMEpUYHAs U LIECTHAAUATEPUYHAS CUCTEMBI CYUCIICHUS, CBSI3b MEXAY HUMMU.

Apudmernueckue onepanuy B MO3UIMOHHBIX CHCTEMaX CUUCICHUS
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Tpoana}I YPaBHOBCUICHHAA CUCTEMA CHUCIICHUS. I[BOI/I‘IHO-,Z[GCHTI/I‘IHaH cucremMma

CUHUCJIICHUA

2.5

Konupoanue tekcroB. Koguposka ASCII. OnnoOGaiiTHble KoaupoBku. CTaHaapT
UNICODE. Koguposka UTF-8. Ompenenenue wuH(POPMALMOHHOTO 00BEMA

TEKCTOBBIX COOOILEHUM

2.6

KonupoBanue nzobpakennii. Onenka nHGpopMannoHHOTo 00béMa rpadudecKux
JAHHBIX TP 33JIaHHBIX Pa3pelIeHUH U TIyOHHE KOIUpoBaHUs IBeTa. L[BeTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JAaHHBIX IIPH 3aJaHHBIX YaCTOTC AUCKPETU3AINU U pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUs. BrICKa3biBaTeNbHbIE (DOPMEI
(mpenukater). KBaHTOpHI Cy1IIeCTBOBAaHHS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOnuubl UCTHHHOCTH. Jlormueckue BBIPAKCHHS.
Jlormueckue ToxaecTBa. Jlornyeckue onepanyu 1 onepanuy Haj MHOXKECTBAMH.
3akoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHbIE MNpeoOpa30BaHUSl JIOTUYECKUX
BBIpaKCHUI. JIornueckue ypaBHEHH U CUCTEMBI YPABHEHUM.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTMUECKHX
(GYHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue ¢hopmbl TOTHYECKUX BBIPAKEHUN

2.8

COBepIJ_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJIbHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUSA 110 Ta6J'II/ILIe HCTUHHOCTH

2.9

Jlornueckue 3ieMEHTHI B cocTaBe KommbtoTepa. Tpurrep. Cymmarop.
Muoropa3psaansiii cymmarop. [loctpoenne cxeMm Ha JIOTMYECKUX 3JIEMEHTaxX 1o
3a/IaHHOMY JIOTMYECKOMY BBIPQKEHHUIO. 3aMUCh JIOTUYECKOTO BBIPAXKEHHUS IO

JIOTUYECKOH CXEME

2.10

Mopenun u wmonenupoBanue. llenn monpenupoBaHusi. AJEKBATHOCTh MOJENU
MOJIeITUPYEMOMY O00BEKTy WM nporieccy. PopManu3anys MPUKIAIHbIX 3a1a4.
[IpencraBnenue pe3yabTaTOB MOACIMPOBAHUS B BUJIE, YAOOHOM JIJIsI BOCTIPUSTHUS

gyenoBekoM. [ padudeckoe npepcTaBieHne JaHHBIX (CXEMBbI, TAOJIUIBL, TPAPUKH).

2.11

[IpencraBnenne 1ENBIX dYHCEN B TNaMATH KommbioTepa. OTpaHUYEHHOCTh
Jara3oHa 4YuceNl TpH OrPaHMYCHUH KOJIMYecTBa paspsnoB. l[lepemonmHenue
pa3psHON ceTKH. be33HakoBbIe M 3HAKOBBIC JIaHHBIE. 3HAKOBBIN OUT. JIBOMYHBII

,Z[OHOJ'IHI/ITCJ'ILHHﬁ KO OTpUIATCIIbHBIX YU CCII.




[lobutoBeie moruyeckue omepanuu. Jlornyeckuit, apudmerndeckuii u
nuknuaeckuii  cnpuru. llludpoBanue ¢ momompl0 MOOUTOBOW —OMeparuu

«uckmaouaromiee NJIN»

2.12

[IpencraBneHue BEIIECTBEHHBIX YHUCE B MaMATH KOMIIbIOTEpa. 3Haydallasi 4acTh
U TopsAoK uyucha. JlpamazoH 3HaueHW BellecTBEHHbIX 4ucen. [IpoOiembl
XpaHEHUs BEIIECTBCHHBIX YHCEN, CBS3aHHBIE C OrPaHUYECHUEM KOJIMYECTBA
pa3psanoB. BelloHEeHHe omnepanuil ¢ BEIECTBEHHBIMHM YWCIIAMM, HAKOIUICHHE

OIInOoOK ITPU BBIYUCICHUAX

2.13

I'padbl. OcHoBHble moHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOILBIO
MaTpHll CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3aJad, CBA3AHHBIX C aHanu3oM rpadoB (mocTpoeHHe
ONTUMAJIFHOTO TYTH MEXAy BeplIMHAMH rpada, ompeneneHre KoJIn4ecTBa

Pa3INIHBIX HYTefI MCXKAY BCpIIMHAMU OPUCHTUPOBAHHOI'O AIHUKINYCCKOI'O

rpada)

2.14

JlepeBbs. bunapnoe nepeBo. JlepeBbs moucka. CmocoObl 00Xxoma aepesa.
[Ipencrapnenue apupmMeTHUECKUX BBIpaKEHUI B Bue nepesa. Mcmomb3oBaHue

rpaoB U AEPEBBHEB MIPH OMMCAHUN OOBEKTOB U MPOLIECCOB OKPYIKAIOLIETO MUpa

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJIHOU MHpopmarmeil. [Toctpoenue nepesa
nepebopa BapUAHTOB, ONUCAHUE CTpPATerMd WIrpbl B TaOIU4yHOW (opMe.

BrarpsimHeie 1 NPOUTPHILIHBIE TO3ULMN. BBIMIPBIIIHBIE CTPATETUU

2.16

Cpe,Z[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,I[eHTI/I(bI/IKaHI/IH u IIOUCK
H306pa)KeHHI>i, pacClio3HaBaHUC JIMII. Hcnonw3oBanne MCTOJOB HMCKYCCTBCHHOI'O
HWHTCIIJIICKTA B o6yqa}0mnx cucteMax. Mcronbs3oBaHue METOI0OB HCKYCCTBCHHOI'O

WHTEJJIEKTa B poboToTexHuke. aTepHeT Bemeid. Heliponnslie cetu

AJTOPUTMBI U IPOTPAMMHUPOBAHHE

3.1

®dopmanuzanusa NOHATUS anroputma. MammHa ThrOpMHra Kak yHHBEpCajbHas

MOACIIb BBIUMCIICHHUI

3.2

OrneHka CIIO)KHOCTH BBIYUCIEHUH. Bpems paboTsl m 00BEM ucCHONb3yeMoi
aMsATH, MX 3aBUCHUMOCTb OT pa3Mepa MCXOAHbIX JAaHHbIX. OleHka
ACUMITOTUYECKOW CIIOKHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxkHoctu. IlepeGopubie amroputmbl. [IpuMepbl pa3IUYHBIX aNTOPUTMOB

peICHUA 0ILHOI71 3aaa4, KOTOPBIC UMCIOT pPa3JINIHYIO CIIOKHOCTDH

3.3

OnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEHMIIUX aJrOPUTMOB
yIOpaBJICHUS UCHOJHUTENSIMA W BBIYUCIUTENBHBIX anroputMoB. OmpezeneHue

HUCXOJHBIX JAaHHBIX, IIPU KOTOPBIX aJITOPUTM MOXKET JaThb Tpe6yeMBIfI pe3yiibTaTt

3.4

AJIFOpI/ITMBI O6pa6OTKI/I HATypaJIbHBIX YHUCCJI, 3allMCAHHBIX B IMMO3UIIMOHHBIX

CUCTEMaX CUMUCIEHMS: pa30MEeHHE 3alucH YHCiIa Ha OTAENIbHbIE LUQPBI,




HAXOXJEHHE CYMMBl W TIPOM3BEICHHS LU(p, HAXOXKICHHE MaKCHUMaIbHOU
(MMUHUMAaNIBHON) LU PBHI.

[IpencraBnenue umciaa B Bujae HaOopa MPOCTBIX COMHOXHUTENEH. AJTOpUTM
OBICTPOrO BO3BEJCHUA B cTeNEeHb. [I0MCK MPOCTHIX YMCEN B 33JaHHOM JMaIla30He

C MOMOIIBIO AJTOPUTMA «peleTo DpaTtocheHar

3.5

MHOFOp@BpHI[HLIC OCJIbIC YKUCila, 3ada4un JIIMHHOM apI/I(I)MCTI/IKI/I

3.6

SA3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOUYUCIICHHBIE, BELIECTBEHHbIEC, CHUMBOJIbHBIC, JIOrM4eckue. BeTBieHus.
Cnoxunble ycnoBus. Lukisl ¢ ycnouem. LIMKIbI 0 NEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHAMUXCs B ¢aitnax. TekcToBble M TBOMYHBIE (ailibl.
daiinoBeie nepeMeHHble ((aitnoBble ykazarenu). Utenue u3 (aiina. 3amuck B
daiin.

Pazbuenue 3amaun Ha moa3anaun. [loanporpaMmel (TpotieAypsl U QYHKITHH).

Hcnonb3oBanne cTaHAapTHONW OMOIMOTEKHU S3bIKAa IPOrPaMMUPOBAHUS

3.7

Pexypcus. PexkypcuBHble mponenypsl u ¢yHKuuu. Vcronb3oBaHue cTeka JJis

OpraHnu3aliii pCKYPCUBHLIX BbI3OBOB

3.8

Yucnennsle MeToqpl. TouHOe M NpUOMMKEHHOE pelieHus 3aaadd. YucieHHoe
peleHre ypaBHEHHH C TOMOIIbI0 Mojadopa mapaMeTpa. UuCIEeHHBIE METOJbI
pelieHusl ypaBHEHHW: MeToJ mepedopa, METOJ TOJIOBHHHOTO JEJICHUS.
[TpubnmkE€HHOE BBIYUCIICHHE JUITMH KPUBBIX. Bhramciienue tuiomanei ¢uryp c
MTOMOUIbI0 YHUCIIEHHBIX METO/I0B (METOJ IPSIMOYTOJIBHUKOB, METOJ Tpameruii).
[lonck makcumyma (MHUHMMyMa) (QYHKOUM OJHOM MEpPEeMEHHONW METOA0M

IIOJIOBHHHOT'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QyHKIMH  s3BIKa
MIPOrpaMMUPOBAHHUS 1151 00PaOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: NOJACYET KOJIMYECTBA MOSBICHUM CHMBOJIA B CTPOKE,
pazOueHue CTPOKM Ha CloBa MO MPOOETHHBIM CHMBOJAM, MOUCK MOJCTPOKH
BHYTPU JaHHOM CTPOKHM, 3aM€HA HAaWJICHHOW NOACTPOKM Ha IPYTYH) CTPOKY.
I'eneparust Bcex CIOB B HEKOTOpPOM ai(haBHUTE, yIOBJICTBOPSIONINX 3aJaHHBIM

orpannueHusiM. [IpeoObpa3zoBaHue ynciIa B CHMBOJIBHYIO CTPOKY B 00paTHO

3.10

MaccuBel W IIOCIENOBATEJILHOCTH  4YHCEd. BplunciieHne  00O0OMIEHHBIX
XapaKTEPUCTUK DJEMEHTOB MacChBa WM YHUCJIOBOM MOCIEI0BATEILHOCTH
(CyMMBI, TpOU3BEACHHs, CPEAHET0 apU(PMETHUYECKOr0, MHUHUMAJIBHOTO U
MAaKCUMAaJIbHOTO  3JIEMEHTOB, KOJMYECTBAa 3JEMEHTOB, YAOBIIETBOPSIOIINUX
3alaHHOMY YCJOBHIO). JIMHEWHBIM MOWCK 3a/laHHOTO 3HAYEHUS B MAacCHUBE.
ANTOpUTMBI pabOTHI C JJIEMEHTaMH MAaCcCHBa C OJHOKPATHBIM IPOCMOTPOM

MacCCHBa. COpTI/IpOBKa OJHOMCPHOI'0O MacCCHBa. HpOCTBIe MCTOABI COPTUPOBKU




(MeTon my3bIppKa, METOA BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiaueM. breicTpas coptupoBka maccuBa (amroputMm QuickSort). JIBomuHBII

TIOUCK B OTCOPTUPOBAHHOM MAaCCHUBC

3.11

JIByMepHbIE MacCHBBI (MaTpHIbl). AJTOPHUTMBI 00pabOTKH JIBYMEPHBIX
MacCHBOB: 3aIlOJJHEHHE JABYMEPHOIO YHCIOBOIO MAacCHUBa 10 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JABYMEPHOM MACCHBE, BBIUHCIEHHE MaKCUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOITOB ABYMEPHOT'O MAacCHBa

3.12

CnoBapu  (accolMaTUBHBIE  MAacCHBBI,  OTOOpaxkeHUs).  XOII-TaOJHUIBL

[MocTpoenne anhaBUTHO-YACTOTHOTO CIIOBAPS IS 3aIaHHOTO TEKCTa

3.13

Creku. AmnHanu3 TNPaBUIBHOCTH CKOOOYHOTO  BBIpOXCHHS. BbIdmciieHne
apuMETUYECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MMOCTHUKCHOH hopme.

Ouepenn. Mcnonb3oBanue ouepenu il BpEMEHHOI'O XpaHEHUS JaHHbIX

3.14

AnroputMmbl Ha rpadax. [locTpoeHHMe MHMHHMaNbHOTO OCTOBHOIO JiepeBa
B3BEILICHHOTO CBS3HOTO HEOPHEHTHPOBAHHOTO Tpada. KomuuecTBo pa3inmyHbIX
MyTel MEX1y BepIIMHAMHU OPUEHTHPOBAHHOTO ALMKIMYECKOTO rpada. AIropuT™m

JlerkeTphl

3.15

JepeBps. Peanmmsanus nepeBa ¢ NMOMOIIBKO CCBUIOYHBIX CTPYKTYp. /[BonuHBIE
(Ounaphsele) nepesbs. [locTpoenue nepeBa A 3aJaHHOTO apUPMETHUUECKOTIO
BbIpakeHus. PekypcuBHbIe anroputmsl 06xona aepea. Mcnonab3oBaHue creka u

odepenu 11 00Xoza 1epeBa

3.16

JluHaMu4eckoe MporpaMMHUpPOBAaHUE KaK METOJ PELICHUs 3a7a4 C COXpPaHECHUEM
IIPOMEXYTOUHBIX pe3yJbTaTOB. 3aJaul, peliaeMble ¢ IOMOIIBIO JUHAMHUYECKOTO
MIPOTPaMMHPOBAHUS: BEIUMCIICEHUE PEKYPCUBHBIX (DYHKIIMA, TOJCYET KOJTHMYECTBA

BapHUaHTOB, 3ala4 OITUMHU3allNUN

3.17

[lonstTe 006 OOBEKTHO-OPHEHTHUPOBAHHOM NporpaMMupoBaHud. OOBEKTH U
kiaccel. CBOMCTBa U MeTOABl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIN3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOMA.

I/IHKaHCYJ'ISII_II/ISI, HaCJICJOBaHUC, l'IOJ'II/IMOp(l)I/ISM

NudopmannoHHble TEXHOIOTUN

4.1

Ananmns JAHHBIX. OCHOBHBIE 3aa4i aHaJiM3a OJaHHBIX! IIPOrHO3HMpPOBAaHUC,
Kiaccuukanys, KiacTepu3allysi, aHajiu3 OTKIOHeHWH. I[lociemoBarenbHOCTD
peleHusl 3a/1a4 aHAJIN3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OICHKA
KadyecTBa JAHHBIX, BBIOOP W (WJIM) TIOCTPOCHHE MOJENH, Npeodpa3oBaHUE
JIAHHBIX, BU3yallM3allusl JTaHHBIX, UHTEPIPETANUs pe3yabTaToB. [IporpamMMHbIe
cpenctBa U MHTepHET-CepBUCHI UIsi OOpaOOTKM U TPEICTABICHUSA JTaHHBIX.

Bonbume nanneie. MammHHOEe 00yueHue




4.2

AHanu3 JaHHBIX C TIOMOINBIO AJIEKTPOHHBIX Tabnmul. BeraucieHue cymwsl,
CpelHero  apu(MeTHUecKoro, HauOonplmiero (HAaUMEHBINEro)  3HAYCHUS
nuana3oHa. Berumciienune koadduiMeHTa KOppeNnsuuHd JBYX pPSAIOB JIaHHBIX.
[TocTpoenne cTonOUaThIX, JUHEHYATBIX M KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyuknuii. [Togbop muHUM TpeHaa, pereHue 3a1a4 MPOrHO3UPOBAHUS.

Pemenue 3aga4 onTUMU3AIME C TIOMOIIIBIO AJIEKTPOHHBIX TaOJIHUIT

4.3

Juckperuzanusi TNpd  MaTeMaTUYECKOM  MOJICJIMPOBAHUM  HEMPEPHIBHBIX
mpoueccoB. MojenupoBaHue ABWKEHUS. MojearpoBaHue OHOJOTHYECKUX
cucTeM. MareMaTHYeCKHEe MOJACIM B  DKOHOMHKE. BBIUHCIATEIBHBIC
JKCIEpUMEHTHl ¢ MojaensiMu. OOpaboTka pe3ysibTaToB JIKCIepuMeHTa. Meton
HaUMEHBIIMX KBanpaTtoB. OIEHKA YHCIOBBIX IMAPaMETPOB MOICIIUPYEMBIX
O0OBEKTOB ¥ TMPOIECCOB. BOCCTAHOBICHHE 3aBUCUMOCTEH TIO pe3ylbTaTam

JKCIIEPUMEHTA

4.4

BepostHOCTHBIE MOJEIIN. Meronst  Monre-Kapuo. NmuranronHoe

MojienupoBanue. CHCTEMBI MaCCOBOIO OOCITYKUBaHHS

4.5

Tabnuunble (pelsuroHHbIC) 0a3bl JaHHBIX. TabnuIa — MPeJICTaBICHUE CBEACHUN
00 omHOoTHHHEIX 00BekTax. Iloie, 3amuchk. Kimrou tabmunpl. Pabota ¢ roToBoit
0a3oii naHHBIX. 3amonHeHue 0a3bl JaHHBIX. [IOMCK, COPpTHPOBKAa M (DMIBTpanus
NaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl € MapaMeTpaMu.
BrruncisieMble 1oss B 3ampocax.

MHuorotabianunble 0a3bl JaHHBIX. TUIBI CBs3ed Mexay TaOnaunamu. BHemHui

kitou. [lenocTHOCTh 6a3bl JaHHBIX. 3aMPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexkcroBblii mpoueccop. CpeactBa IMOUCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHE.
[IpaBuna 1UMTUPOBAaHUS HWCTOYHHKOB W odopmiieHHs OubamorpaduyecKkux

CCBhIIIOK







