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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOaéHHBIA YyPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢enepaibHOl padoyeit
IPOrpamMMbl BOCIIUTAHHUS.

[Tporpamma o uabopMaTuKe 1aET IPECTaBICHUE O LENsIX, O0IIeH cCTpaTeruu
oOy4eHHUsI, BOCITUTAHUS U PA3BUTHUS 00YUAIOIINXCS CPEACTBAMU yU€OHOT 0 MpeameTa
«adpopmatukay Ha yriayOJEHHOM YpOBHE, YCTAHABIMBAET 00s3aTeNbHOE
MPEIMETHOE COJIEpP KaHKE, IPElyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pasjiesam
U TeMaM Kypca, ONpelesieT pacipeiesieHue ero no kiaccam (rogamM H3y4deHus),
JTA€T TPUMEPHOE paclpesesieHne y4eOHBIX 4YacoB 0 TEMAaTUYECKUM pasjesiaM
Kypca M PEKOMEHIyeMYyIo (MPUMEpHYIO) IMOCIEI0BATEIIbHOCTh UX H3YUEHHUS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Y4e€OHOIO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[Iporpamma o nHpoOpMaTHKE ONPENEAEeT KOJTUUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuaia JiJisl KaXxJoro rojaa u3y4eHus, B TOM YHCIIe
JUISL COZIEPIKATENIBHOIO HAIOJHEHUs Pa3sHOro BHJA KOHTPOJIA (IPOMEXYTOUHOU
aTTeCTallH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOroBo# arrecrauuu). [IporpamMma no nndopmaTuke sBIsETCA
OCHOBOM Il COCTaBJIEHHS AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
NIOYPOYHOTO IUIAaHUPOBAHUS KypCa YUHUTEIIEM.

Nudopmatuka B cpeHem o01ieM 0o0pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, U3yYaronien
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH()OPMAIIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NPUMEHEHHs]  WHOOPMATHKU, TPEXKAE  BCEro
MH(GOPMaIIMOHHbBIE TEXHOJIOTUH, YIPABIIEHUE U COLUAIbHYIO CheEpy;

MEXIUCIUIUIMHAPHBIA  XapakTep HWH(QOpMAaTUKM W MHGOPMALMOHHON
NEeSATETbHOCTH.

Kypc undpopmaTuku s ypoBHS CpeaHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEpUIAIONIUM 3TallOM HEMPEpPhIBHONW IMOATOTOBKM OOydarlomuxcst B 00JacTu
uHDOpMATHKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPAETCs
Ha coJiepKaHue Kypca WHPOPMATHKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUs U
ONMBIT  TMOCTOSSHHOTO  TNMPUMEHEHHS  MH()OPMAMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
3TOTO OIBITA.



PesynpTaThl  yrayOneHHOTO ypOBHS M3y4eHHS ydeOHOTO MpeaMmeTa
«MadpopmaTtukay OpPHEHTHPOBAHBI HA TOJYYCHHUE KOMIETECHTHOCTCH IS
nocJyeyromieit nmpodeccuoHaaIbHOM neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TMOHITHUSAMU U 3aKOHOMEPHOCTSIMHU, PACIO3HABAHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB UM  B3aUMOCBSI3€H,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbBIC MOAX0/IbI K U3YUCHUIO SBICHUM;

YyMEHHUE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUUECKUE 3aJlauu,
XapaKTepHbIE /ISl UCTIOJIB30BaHM METO/IOB U HHCTPYMEHTApHs JAaHHOTO y4eOHOTO
npeaMeTa;

HaJIM4Me TPEJCTABICHUN O JaHHOM Yy4eOHOM IMpeAMETe Kak IIEJIOCTHOM
TeOpuu (COBOKYNMHOCTH TEOPHI), OCHOBHBIX CBSI3IX CO CMEXHBIMU OO0JacCTAMHU
3HAHUU.

B pamkax yriny6i€HHOTO ypoBHSI u3yueHUs MHMOpMATHKU 00ecreynBaeTcs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alnusax  OpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBSA3aHHBIM C IU(PPOBBIMM TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMalMOHHAsT 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIuHHOE OO0Yy4YeHUE, TMPOMBINUICHHBIM WHTEPHET BEIICH, WUCKYCCTBEHHbIN
WHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PACIpPEAEeIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYAIbHOWU WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHasi 1enb u3ydeHUsi yuyeOHoro mpeamera «WUudopmaTuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHHs — OOECIedeHHE
JaJTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K KM3HH B YCJIOBUSAX Pa3BUBAIOIIETOCS HHPOPMALIMOHHOTO OOIIECTBa
M BO3pacCTallleil KOHKYPEHUMU Ha pbIHKE Tpylaa. B CBA3M C 3TUM H3y4yeHUE
uHpopmatuku B 10—11 kimaccax g0IKHO 00€CTICUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh, YMEHUM pa3iaudarh (AaKThl W OILEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, IIPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJOBEKa B OOIIECTBE, MMOHUMAHWE COIHMAIBHOTO,
HKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,



PrOHOMUYECKOTO,  MEIULMUHCKOTO U (PU3HOJIOTMUYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE TPABOBBIX U 3TUYECKUX ACIEKTOB MH(OPMAIIMOHHBIX TEXHOJOTHIA,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMaIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAyYHO-
UCCJIEIOBATENBCKOW M TBOPYECKOM NEATEbHOCTH, MOTHBALIMM OOYYaIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydyeOHoro mpeametra «MHpopmaTuka» BBIACIAIOTCS YEThIpE
TEMAaTUYECKHUX pa3iena.

Pasznen «Llu¢gpoBasi rpamMoOTHOCTH» NOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPE/ICTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu lIHTepHET W WCIOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIN anmapat WH(MOPMATUKH, BOIMPOCHl KOJWPOBaHUS WH(OpManuu,
U3MepeHUsT MHPOPMAIMOHHOTO 00BEMA JaHHBIX, OCHOBBI alIreOpbl JOTMKU U
KOMITBIOTEPHOTI'O MOJEIIMPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBJICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHS, pa3padOTKy aJrOPUTMOB U OLICHKY HX CJIOKHOCTH,
dbopMHpOBaHNE HABBHIKOB peaM3allMy MPOrpPaMM Ha S3bIKaxX MPOTrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaiIu3a
JTAHHBIX, HMCTOJB30BAaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAaONMUIl IJis pPEelIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxanHuu ydeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTEIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITh MPEMAJIOKEHBI IJI W3YUYEHUS OTAEIIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

VYrinyOnéHHbli ypoBEHb U3y4e€HHUS WH(POPMATUKH PpPEKOMEHAyeTcs IUis
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMoOHHYI0 c(]epbl eATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YYCHUS
nH(popMaTHKA 00ECIIEUYMBACT: MOATOTOBKY OOYyYarONIuXcsi, OPUECHTUPOBAHHBIX Ha
CHELMATLHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CHELUATbHOCTH, YYacTHE B IPOEKTHONM W MCCIEN0BATEIbCKON JIESITEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTUH, TOATOTOBKY K YYaCTHIO B OJIUMITHAIAX U Cllade
EnuHoOro rocyapcTBEHHOTO dK3aMeHa 1o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS TPH IIOJrOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHMSL.

OO11ee YnciIo YacoB, PEKOMEHOBAHHBIX JUJISl U3y4yeHUs UH(popMaTHKU — 272
yaca: B 10 kimacce — 136 yacoB (4 4aca B Hezeno), B 11 kimacce — 136 vacoB (4 daca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Hu¢poBas rpaMOTHOCTH

TpeGoBaHUs TEXHUKH O€30MaCHOCTU ¥ TUTHEHBI ITPU paboTe C KOMITbIOTEpaMH
U APYTUMH KOMIIOHEHTAMH LIUPPOBOTO OKPY>KEHHUS.

[TpuHLMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJTHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas namsATh. OOMEH JaHHBIMH C
OMOIIBI0 IUH. KOHTpOJIEphl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUWHU  PA3BUTUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannensHblie BIuMcaeHUs. MHOronpouneccopHeie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHnble BbIUUCIUTENBHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JAaHHBIX.
MoOunbHble HU(POBBIE YCTPONCTBA U UX POJIb B KOMMYHMKaIUsIX. BcTpoeHHbie
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[IporpammHoe obecrnieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cHCTEM. BHbI
IPOrpaMMHOro oOecnedeHus: U uX Ha3HaueHwe. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamienbHoe mnporpaMMupOBaHUE.
CucremHoe mnporpaMMmHoe obOecriedeHue. OnepalliOHHbIE CHUCTEMBl. Y TUJIMTHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W = JEUHCTAULALUSA  IPOrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTeMbl. [IpUHIMOBI pa3MelleHus W UMEHOBaHUs (aloB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecrieuenue. JIMeH3MpoOBaHUE MPOTPAMMHOI0 OOECIIeUeHUs
U IUPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIeUEHHE.
KoMMepueckoe 1 HEKOMMEPUECKOE UCII0JIb30BAaHUE MPOrPAaMMHOI0 00eCeYeHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanuu 3a HENPABOMEPHOE MCIOJIb30BAHUE IMPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMNBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBbie npotokoabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKO0IIBI
crexka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomiplo Macok nojacereid. CereBoe
agMuHHACTpUpoBaHue. [lomydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hammuus CBA3M C y310M ceTh. OmnpeneneHue mapupyTa JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoct B cetu  HMaTepHer.  CepBucel  HMHTepHeTa.
["eonnpopMalmoHHbie CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKauusg MOOWJIBHBIX TeJIe(POHOB, OINpPEAENECHUE 3arpyKEHHOCTU
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE JJIEKTPOHHBIE CEPBUCHI M yCiIyrH. COLHMANBHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia TMOBEJIECHUS B KubeprpoctpaHnctse. [IpobiiemMa MOIIMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOTeHHBIE M 3KOHOMHUYECKHE YTPO3bl, CBA3AHHBIC C HCIIOJIb30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXxHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdopmauu 1 “HPopMalMoHHOM Oe3omacHocTU. CpecTBa 3aUTH HHPOpMaUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecneueHre HHGOPMAIIMOHHONW OE30MaCHOCTH.

[IpenoTBpamieHue  HECAaHKUMOHMPOBAHHOIO  JOCTyma K  JUYHOU
KOH(QUACHIMAIBHOW MH(POpMAMH, XpaHALIEICsS HA MEPCOHATBLHOM KOMIIBIOTEDE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMmMHOe 0OecreueHrue U CIocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposnbHas 3anmTa apxusa.

[udpoBanne naHHpiXx. CUMMETPUYHBIE M HECUMMETPHYHBIE IIU(PBHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mdposanusi RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nanueie U 3HaHus. MHOpMaIMOHHBIE MPOLIECCHl B MIPUPOJIE,
TEXHHUKE U OOILECTBE.

HenpepbiBHbIE M JAMCKPETHBIE BEIMYMHBI M curHanbl. HeoOxomumocTb
JTUCKpeTh3anuu uHopMmaluu, NpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

J/IBonuHoe koaupoBaHHWe. PaBHOMEpHbIE W  HEpPaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOILIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. I[locTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI M3MEepeHHs KonuecTBa HHPopMauuu. AnpaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuucieHusi. CBOMCTBa MO3UIMOHHON 3alKCH YHWCHa:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHUS. AJITOPUTM IIEPEBOJIA LIEJIOTO YHCIIa U3 P-UYHOUN CUCTEMBI CUHCIICHHUS B
JNECATUYHYI0. AJNTOPUTM IepeBoja KOHEUYHOW P-uuHOM npoOu B NECSATHUHYIO.
ANTOpUTM ITEpEBOAA LIEJIOT0 YNCIIA U3 IECITUYHON CUCTEMBI CUUCIIEHMS B P-nuHys!O.
[lepeBoa KOHEUHOM AecSITHYHON MpoOu B P-nunyro. JIBomyHasi, BOCbMepu4Has u
HIECTHAIIATEpPUYHAs CUCTEMbI CUHCICHHUS, CBSA3b MEXAY HUMH. Apudmernyeckue



olnepaluy B MO3ULUMOHHBIX CHCTEMAaX CUMCIEHUA. TpoudHas ypaBHOBEIIEHHAas
CHUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoGaiiTHBIE KOIWPOBKHU.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3o6paxkenuit. OueHka uHOOpPMAIMOHHOTO  00BEMA
rpaUYeCKuX TaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOITUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. Popmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

KoaupoBanue 3Byka. OuieHKa HHPOPMALIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUWs. BpICcKa3biBaTenbHbIE (HOPMBI
(npenukatbl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOGauIBl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0IMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMMU.

3aKkoHbl aNreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHS] U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKUIHUUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXHBIX JIOTMYECKHX
(GYHKUHIA OT KOJIMYECTBA apryMeHTOB. [10o/IHbIE CUCTEMBI TIOTMYECKUX (DYHKIIHMA.

Kanonnueckne  QopMbl  Jlormueckux  BbipakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbIE (OPMBI, aITOPUTMBI HX
NOCTPOEHUS MO TabJIMIIE UCTUHHOCTH.

Jlornueckue »3JeMEHTHI B cocTaBe KomibtoTtepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENBIX YHCEN B MNaMATH KoMIbloTepa. OTrpaHHMYE€HHOCTb
Jara3zoHa 4YMCEel NpPH OrpPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psIHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHbIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATEIBHBIX YHCEIL.

[lobutoBbie morumdeckue omnepamuu. Jlornueckwii, apudmeTHdecKui u
nukinyeckuid  capurn.  [lludpoBanue ¢ moMoOmBbIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIISCTBEHHBIX ducend. [IpoOiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHuWe omepaiuil ¢ BEIIECTBEHHBIMH YHUCIIAMH, HAKOIUJICHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHUS HCIIOTHUTEISIMU W BBIYMCIUATEIBHBIX aldropuTMmoB. OrpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIATUUK, NpoGUIMpoBIIMK. KoMmumsmuss u HUHTEepHpeTanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToasl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CroxxHble
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepeMeHHOR. B3ammo3aMeHseMOCTb
pa3IMyHBIX BUJIOB I1UKIOB. HMHBapumanT mukna. CocTaBleHME LHMKIA C
MCITO0JIb30BAaHUEM 3apaHee ONpeeIEHHOT0 MHBApHAHTA LIMKJIA.

JloxymenTrpoBanue nporpamm. Mcnons3oBanue kommeHnTapues. Iloaroroska
OMMCAHMS MPOrPAMMbl U UHCTPYKILIMH JIJISl TIOJIb30BATEIIS.

AJroput™Mbl 00pabOTKHU HATYpaJIbHBIX YHCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3alucu 4YHuciIa Ha OTAEIbHBIE IU(PBI,
HaXOXXJEHUE CYMMbl U TIPOM3BEIEHUA ULU(Dp, HAXOKICHUE MAKCHUMAJIbHON
(MUHUMAaNTBHOW) UG PHI.

HaxoaeHue Bcex MpOCTBIX YUCEN B 33aJlaHHOM auanasoHe. [Ipeacrasienue
Yuciia B BUJIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIUXCcs B (ailnax. TeKCTOBbIe U TIBOUYHBIE (ailiibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B aidi.

Pazbuenue 3amaun Ha moazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransi). PekypcuBHBIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka Il OpraHu3alid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOJMOTEKH A3bIKAa MPOTrpaMMHUPOBAHUS.
[loakatoueHne  OMOIMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIEH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennpie MeTobl. TouHOE U MPpUOTKEHHOE pelieHus 3a1aun. YucaeHHbie
METO/Ibl PEUICHUs] YpaBHEHUU: METoJ mepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. Bhruucienue miomaaet guryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MUHMMYMa) (QYHKIMA OJHOM MEPEMEHHOM METOAO0M
MIOJIOBUHHOTI'O JIEJICHHUS.



OOpaboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH — sI3bIKa
IPOTrPAMMHUPOBAHUS I 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIa B CTPOKE,
pa3zbueHre CTPOKH Ha CJI0BA MO MPOOEIbHBIM CUMBOJIaM, TOMCK MOACTPOKU BHYTPH
JTAHHOM CTPOKH, 3aMEHa HalICHHOM ITOICTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aidaBUTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue ynciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel ¥ MOCIENOBATENBHOCTH 4YHceNl. BblunciieHne 0000IMIEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MAacCUBa MJIM YUCIOBOM MOCIIEI0BATEIBHOCTU (CYMMBI,
IPOU3BENIEHUS, CPEAHETO ApUPMETHUECKOI0, MUHUMAJIbHOTO U MAaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33laHHOMY YCIIOBHIO).
JIMHEeNHBIN NONCK 3aaHHOTO 3HAUYCHUS B MACCHBE.

CoptupoBKa OJHOMEpPHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BcTaBKaMu). COPTHPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (aaroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccHBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPABUJIaM,
IIOUCK 3JIEMEHTA B JByMEPHOM MAacCUBE, BBIUYMCIIEHHE MakcUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, NEPECTAHOBKA CTPOK U CTOJIOLOB
JIBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opporpapun u rpammatuku. CpeacTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. OGayHble CEpBUCH.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBanusi HCTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmieHue CnucKa JUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHHYECKHME CpeACTBa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHnanu3 naHHbIX. OCHOBHBIE 3a/lauyd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJaccupuKalus, KiacTepusalus, aHaiu3 oTkiIoHeHuil. IlocienoBarenbHOCTD
peleHus 3aja4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BHU3YyallM3alMsl JAaHHBIX, HHTEpIIpETalUs pe3ynbTaToB. IIporpammueie cpencTBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKHU M MpeACTaBICHUS JTaHHBIX. bobline nTaHHBIE.
Marmunnoe o6ydyenue. HTeIeKTyanpHbli aHaIU3 1aHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOMWIl. BBIYUCICHHE CYyMMBI,
CpeIHEro apu(PpMETHUECKOro, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad@uimeHTa KOppensiuu IBYX pAnoB naHHBIX. [loctpoenue
CTOJIOYATHIX, JMHEHYAaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
dbynkuuii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUH C TOMOIIBIO MOJA0Opa MapameTpa.
OnTuMu3anys Kak NOUCK HAWIYYILEro PelIeHUs B 3aJaHHbIX yciaoBusx. LleneBas
byHKUUS, OorpaHrueHus. JIoKanbHbIe U I100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KITIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

TeopeTndyeckue MOAXOAbI K OIIEHKE KoJuuecTBa HHGPOpMAIMU. 3aKOH
annutuBHOCTH MH(opmaruu. @opmyna Xapriau. MHpopmanus U BEpOSTHOCTS.
®opmyna llleHHOHA.

Anroputmbl  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHUS TAHHBIX C IOTEPSMU. Y MEHBIIICHHUE TITyOUHBI
KoaupoBaHus 11BeTa. OCHOBHBIE UAEU anroputMoB cxkarus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
UH(OPMAITMOHHOTO O00BEMA JAHHBIX U XapaKTEPUCTUK KaHaia CBs3U. [IpuunHbI
BO3HUKHOBEHHs OMMUOOK TIpU Tepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OOHapyXUBaTh W HCHPABJISATH OLIMOKHM, BO3HUKAIOIIME MPU TEpeaade JAaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenun u moxenupoBanue. Llens MopenupoBanus. COOTBETCTBHE MOJAEIH
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIu MoaenupoBaHus. dopmanuzaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAE, YIOOHOM st
BOCIIPUATHS yeloBeKoM. I'padpuueckoe npeacraBieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPUIL, CIHMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX 3a/ad, CBS3aHHBIX ¢ aHamu3oM rpadoB (TOCTPOCHHE
ONTUMAJLHOTO TYTH MEXJIYy BepliMHaMu Tpada, ompeAcsieHHe KOoJIUYeCcTBa
Pa3IMYHBIX MYTEH MEXy BEPIIMHAMUA OPUEHTUPOBAHHOTO AITUKINYECKOTO Tpada).

JepeBbs. bunapuoe aepeBo. [lepeBbs momcka. CrmocoObl 00Xoja JepeBa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUN B BHIE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C MoJHOM nHpopManuei. [loctpoenue nepesa nepedopa BapuaHTOB,



OMHCAaHNE CTPATErny UTPhl B TAOIUYHOU (opMe. BRIUTPHIIIHBIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 HMHTeJIEKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA U
pacrnio3HaBaHusl yCTHOUM peun. KorHuTuBHBIE cepBUCHL. MeHTUUKaLKg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcrmosib3oBaHHME METOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHuE METO/IOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. IlepcnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUeE

dopmanm3anys MOHATUS anroputMa. Mammna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucnenuu. Teznc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHHH. BpeMs paboTel U 00BEM HCHOIB3yeMOH
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEILICHHUS
OJTHOU 3a1a4M, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTD.

[Touck mpoOCTBIX YuUCEN B 3aJaHHOM JWAIla30HE€ C TOMOLIBIO aJIrOpUTMa
«pemuiero DparocheHar.

MHoropa3zpsaHbie Leble Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CnoBapu  (accollMaTMBHBIE MACCHBBI, OTOOpa)keHMs).  XOII-TaOJHUIIbI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. Bwlumncienue
apu(PMETUIECKOTO BhIPAKEHHUS, 3aITMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKINYECKOTo rpada. ANroputm
JIeHKCTpBL.

HepeBbs. Peanuzanms 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) aepeBbsi. I[locTpoeHue aepeBa Mg 33aJaHHOTO apUPMETUYECKOTO
BbIpaxxeHUs. PekypcuBHBIe alropuTMbl 00xoa nepeBa. Mcnonb3oBaHue creka u
ouepenu s 00xXoaa iepeBa.

Jlunamuyeckoe MNpOrpaMMUpPOBAHME KakK METOJ  PpeLIeHUs 3aJad ¢
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJauM, PEUIAEMBIE C MOMOILBIO
JUHAMHYECKOTO TMPOTPAMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIIMIA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTHUPOBAHHOM MPOTrpaMMHUpOBaHU. OOBEKTHI U
kjaccel. CBOMCTBa U METONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



Pa3zpaboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO IOAXOJA.
Wukarncynsuuys, HacieJ0BaHue, TOJTUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJISl TOCTPOCHHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o  mapaaurmax
IPOTrpaMMHUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: ITOCTAHOBKA
3ajlayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTaTOB MOACIUPOBAHU.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJECIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoienupoBaHue IBMKeHUs. MoaenupoBaHie OMOJIOTMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISIMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHbBIINX KBaApaToB.
OleHKa 4YHUCIOBBIX TMapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccraHoBieHuE 3aBUCUMOCTEN MO PE3yabTaTaM 3KCIIEPUMEHTA.

Beposaranoctasie  momenu.  Mertoasl  Monte-Kapno.  MiMurtarnmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (peysiiiMOHHBIC) 0a3bl JaHHBIX. Tabiauiia — MPeJCTaBICHUE
cBefeHuii 00 ogHOoTMHHBIX oOBekTax. Ilone, 3ammchk. Kimrou Tabmuimel. PaGoTa ¢
roToBOM 0a30if nMaHHBIX. 3amojHeHue O0a3pl JaHHBIX. [lowWck, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiembie mosist B 3ampocax.

MHuoroTtabinuHblie 0a3bl JaHHBIX. THUIIBI CBSA3EN Mex Iy Tadnuiamu. Buennuit
kiro4. LlemocTHOCTh 6a3bl IaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nnpuiioxkenus. IIoHaTHE 0 CepBEPHON U KIIMEHTCKOM YaCTsAX CaWTa.
TexHOoNorusa «KJIMEHT — CepBep», €€ TOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI SI3bIKa
HTML u kackaauwix Tabmui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenienue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢ailioB Ha CaiT.

BBon m300pakeHni ¢ MCIONB30BAHUEM PA3TMYHBIX ITU(POBBIX YCTPOHCTB
(uudpoBbIX (poToanmapatoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. VcnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekunsi  ypoBHEW, KOppeKkuus  IBETa.
OOecuBeunBaHue 1BETHBIX u300paxeHuil. Perymsb. PaGota ¢ oOnactamu.
OUIBTPHL.



Mmorocnoitasle u3zo0paxenus. TekcroBble cion. Macka cnos. Kanambl
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii s BeO-CaiTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBbl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX U300paKEHUN.

[TpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIE
Mozaenu. Marepuanel. MonenupoBaHMe HCTOYHMKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHATHE O BUPTYanbHON peaabHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
00y4arommxcss PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX
yOEXKJIEHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACHIUPEHUE KUZHEHHOIO OMbITA M OMbITA JESITEIILHOCTU B IpoIiecce
peanu3aluMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi OyayT copMupoBaHbl CIEAYIOIINE TUYHOCTHBIE
pe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPAJIKA, COOIIOJICHUE OCHOBOIOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa U HTHGHOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUJICOJIOTUHA JKCTPEMH3MA, HAIMOHAJIU3Ma,
KCceHOGOOUH, JTUCKPUMHUHALIUM TIO0 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYCHUSI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3IUYHBIC BHUJbI HCKYCCTBA, B TOM YHCIIEC
OCHOBAHHOI'O Ha MCMOJIb30BAaHUHU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pusuecKoro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTIOACHUS



TpeOoBaHUN  0€30MacHOM  JKCIUTyaTallid  CPEACTB  HH(POPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHUBHOW JI€ATEbHOCTH TEXHOJIOTMYECKOM M COIMaIbHOM
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTEepec K cdepaM MPOPECCHOHATBHON ACATEIBHOCTH, CBS3aHHBIM C
uH()OPMATUKON, MPOTpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH WMHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBepLIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HAHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IyTeH HuX
permieHusl, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPaKTHUKH, 32 CUET MOHUMAHUS POJIH HHHOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBUAX
1idpoBoit TpaHchopMaIIii MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHE IIEHHOCTU HAYYHOW IeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIPHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

B mporiecce moCTKEeHHS THYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
uHpopMaTHKE y OOYYAIOMINXCS COBEPIICHCTBYETCS dMOLMOHATBHBIM MHTEIUICKT,
Ipeanosarammii copMUPOBaAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aManmTHUPOBAThCI K
OMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIIOYAIOIICH CTpeMJICHHE K JIOCTHKCHUIO 1EeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €ro MPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO O0OIIero
oOpazoBanusi y oOydamomerocs OyayT CcQOPMUPOBAHBI MeETalpeAMETHbIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJBbHBIX YUYEOHBIX JCUCTBHUSIX, & UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHBbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHS, PETYJSTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICVCTBUSI, COBMECTHAS JICSITEIHHOCTb.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITENILHO  (OpMYyJIMpOBaTh M aKTyaJIM3UpoOBaTh  IMpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WJIM OCHOBAaHUA JJI1 CPaBHEHUS,
Kkiaccudukanuu u 00001IeHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPHUH HUX
JOCTHKEHHS,;

BBISIBJISATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SABJICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESTEIbHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPOOIIeM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0OBATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJISATh PA3JIMYHbIE BHJbI JESITEIIBHOCTH MO TMOJYYEHHIO HOBOTO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTYyalMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSAMU U METOAAMMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;



BBISIBJISITh TNPUYMHHO-CICCTBEHHBIE CBSI3M W aKTyaJlUM3UpOBaTh 3aaauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUI, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3aJaud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHbIN MOUCK IMEpEeHOca CPEACTB U CIOCOO0B
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYHO 0O0JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YICOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE MJIEU, NpeUlaraTh OPUTMHANbHBIE MOAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

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

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Y4YETOM Ha3HAYEHUS
uHpopMaMu U IEJIEeBOM  ayJIUWTOpPUH, BbBIOMpas ONTUMAIBHYIO (QOopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpPMAINH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHI B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOMI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKHU O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3THYECKHMX HOPM, HOPM HH(OpPMALIMOHHON
0e30I1aCHOCTH;

BJIQJIeTh  HAaBBIKAMH  pAclO3HABaHHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAITMOHHOW O€30MaCHOCTH JINYHOCTH.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJbHbIE Y4eOHbIE 1eHCTBUS

1) o61eHme:

OCYIIIECTBIISATH KOMMYHUKAIIMH BO BCeX chepax KU3HHU;

pacro3HaBaTh HEBEpOAJIbHBIC CpEACTBA OOIICHHS, TOHMMATh 3HAYCHHUC
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEAMOCHUIKM KOH(IMKTHBIX CHUTYyalluid |
CMSITYATh KOH(JIUKTHI;

BIAJCTh  Pa3IMYHBIMH  CIOocoOaMu  OOIIEHUS W B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMST4aTh KOH(MIUKTHBIE CUTYAIIHH;



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C HUCIIOJb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpeniensaTh pojii ¢ Y4ETOM MHEHHH YYaCTHHUKOB, OOCYXKIATh PE3yIbTaThI
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYACTHUKA KOMAaH bl B OOILIUI
pe3yJbTarT 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEHU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuzamnus:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4E€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJaJ€Th HABBIKAMU  [O3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENIBHBIX IMPOLECCOB, HMX pE3yJbTaTOB M



OCHOBaHUM, MCMHOJIb30BaTh MPHUEMBI PeQIIEKCHH AJsl OLEHKU CUTYyallud, BHIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAINA3E pe3yIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JIPYTOr0 YEIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnponecce uzyuenus kypca uMHGOpMATHKU YriyOJaE€HHOTO ypoBHs 6 10
K1acce o0y4aronuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE MTPEAMETHBIC PE3yIbTAThI:

BJIAJICHUE TIPEACTABICHUSIMH O POJM HWHPOPMAIMHM M CBS3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE W OOIMIECTBE, MOHITHAMHU «HH(POpPMAITHY,
«TH(POPMAIMOHHBIN MPOTIECCH, KCHCTEMAY, KKOMIIOHEHTHI CHCTEMBI», CHCTEMHBII
b dexT», «mHbOPMAITMOHHAS] CUCTEMAaY, CHCTEMa YIIPaBICHUSY;

BIaJICHUE METOJaMH TMoucka uHbopmanuu B cetd VHTepHET, yMeHue
KPUTHYECKU OIIEHUBATh WH(POPMAITHIO, TOYICHHYIO U3 ceTH VIHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYCHUS ¥  HAMNpaBJICHUS HCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHaAJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuduxanus, KJIacTepHU3allus, aHaIMn3 OTKJIOHEHU), MOHUMATh
MOCJICIOBATEIFHOCTD PEIISHUS 3a7a4 aHaIU3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KaueCcTBa JaHHBIX, BBIOOD W/WJIM TIOCTPOSHUE MOJICIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allMsl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHMS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUC HaBbIKAMHU PabOTHI C OMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO OOECTICUEHUS AJIs PEIICHHs YIeOHBIX 3a/1a4 10 BHIOPAHHON
CHeIaIN3allnu;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUINAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



MOHUMAaHUE yTpo3 HHHOPMAITMOHHON 0€301TaCHOCTH, UCITOIH30BAHUE METOIOB
U CPEICTB MPOTUBOJCUCTBUS 3TUM YIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE TMEPCOHAIBHBIX JTaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M THUTHUEHBI IMpU padoTe ¢
KOMITBIOTEPAMHU U APYTUMH KOMIIOHEHTaMH LHU(PPOBOTO OKPYKEHHUs, TOHUMaHUE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMIBIOTEPHBIX TPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMU PA3TUYHBIX BHUIOB
uHdopMaIuu, YyMEHHUE ONpeNesaTh HHPOPMAIUOHHBIE O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu,
YMEHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyn JaHHBIX, OIICHUBATh N3MCHCHUE
BpEMEHU TMepefayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTepUCTUK KaHaja CBS3H;

YMEHUE HCIONb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCe, AlTOPUTMA IMOCTPOCHHUSI 3alMCH YKCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W TOCTPOCHHUS YHCIIA MO CTPOKE, COJEprKaIllel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUUCIICHUS C 3aIaHHBIM OCHOBAaHHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIliy B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

YMEHHUE BBINOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
JTU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAaNBbHBIX (hOpMax IO 3aJaHHON TaOJmIle
WCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHHS, COACPIKAIIETO
NepeMEHHbBIC, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHUS U CUCTEMbI ypaBHEHUI;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKH YHCIOBOM U TEKCTOBOM
uH(popMaIuu (3alruch YHUCesl B TO3UITMOHHOW CHCTEME CUMCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIMara3oHe, 00paboTka MHOTOPA3PSAHBIX EITBIX
YHCEJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JPYTUX), AJITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHUE ONpPENeNsATh CI0XHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpoBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKA MacCHUBa, IEpeOOpPHBIC
QITOPUTMBI, IBOMYHBIA TIOWCK) W TMPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIIOKHOCTH JJISl PEIICHUS OHOW 3a/1auu;

BJIAJICHUE YHUBEPCAJIBHBIM SI3BIKOM IMPOTPAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAHHBIX W
CTPYKTypax JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTPaMMBI:
OTIPEICIISITh PE3YNIBTAThl PA0OTHI MPOTPAMMBI MIPHU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJICNISITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMUOKE B padboTe
pOrpaMmbI, (HOPMYIUPOBATH MPETIOKEHHUS 110 YIYUIISHUIO MPOTPAMMHOTO KOJIa;



YMEHHE CO37aBaThb CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAIIMOHHBIE MAaTEPUAJIbI C UCTIOJIBb30BAHUEM BO3MOXKHOCTE COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIU34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMCHBIIETO 3HAYCHHM, pEIICHUE YPaBHEHUN, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, pelieHue  3a1ady
MPOTHO3UPOBAHUS).

B mnponecce uzyuenus xypca UHGOpMATUKU YTiyOJn€HHOTO ypoBHS 6 11
Kacce o0y4aronuMucs OyyT JOCTUTHYTHI CIEAYIOIINUE TPEAMETHBIEC PE3YJIbTAThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OIIMOKU TIPH Tepeaaye
JTAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINN HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JJAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONITUMAJIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeieHus
KOJIMYECTBA PA3JIUYHBIX MyTEd MEXKIYy BEpPUIMHAMH OPUEHTUPOBAHHOTO
alMKJIMYECKOTro rpada), yMeHHe UCII0JIb30BATh JEPEBbsS MIPU AaHAIN3E U MIOCTPOCHUU
KOJIOB U JIJISI IPEACTaBICHUS apu(METHUECKUX BBIPAKEHUM, MPU PEIICHUM 3a]1ad
MOUCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO MIPhI MO 3aJAHHOMY AJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUN Ha IMANa30H WX BO3MOXKHBIX 3HAUEHHM, MPUMEHSITH MPU
pEIICHUH 33]1a4 CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OUEPEIU, IEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpAIMH CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJApPTHBIE U COOCTBEHHBIE MOMPOTPAMMBI [ 00paOOTKH YMCIIOBBIX IAHHBIX U
CUMBOJIBHBIX CTPOK, HCIOJIb30BaTh TMpPU pa3paboTKe NporpamMMm OUOIHOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTU HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpeze NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpe, CpeICTBaX
co3faHusl U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TAOJWYHBIC (PENSIIIHOHHBIC)
0a3bl TaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBITIOJHITH COPTUPOBKY H
MOWCK 3amuced B 0asze JaHHBIX, HAIMOJHATH pa3padoTaHHyl0 0a3y JaHHBIX) U
CIIPAaBOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHUECKUE MOJIENN AJIs aHalln3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€JIb MOJCITUPOBAHHSL, BBITIOIHITH aHAIH3
pe3yJIbTaTOB, IMOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTaBISATh PE3YJIbTaThl
MO/JICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JHYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YCIYT, HHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHUMaHHE OCHOBHBIX MPHHIMUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHUsI TEXHOJOTH MCKYCCTBEHHOT'O HMHTEJIEKTa B Pa3lWYHBIX 00JACTAX,
HAJIMYUE TPEJICTaBICHUA O Kpyre perraeMblX 3ajad MAaIluHHOTO OOydeHus
(pacnio3HaBaHMsl, KJIaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHMM  HMH(MOPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnbie IIpakruueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznea 1. llndpoBasi rpaMOTHOCTH
11 Komiberotep - yHHBEpCanbHOE YyCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHre
1.3 KomnbrotepHsie cetu
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pasneny 24
Pa3nea 2. Teoperuyeckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLUu B
2.1 PeAt opman 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpbl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Uroro no pazaeny 40
Paszpnen 3. AnropurMbl 1 NPpOrpaMMHpPOBaHUeE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
3.3 YuciieHHbIE METOIBI
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 |

MaHHBIX




3.5 ‘ AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmaunoHHbIe TEXHOJIOTHH
4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHanu3 1aHHBIX 8 3
Wroro no pazneny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM nupposbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
L1 WNndopmanus n napopmarrioHHse 10 )5
IIPOLIECCHI
1.2 MoaenupoBaHue 8 2
Hroro no pazneny 18
Pa3znen 2. AaroputMbl 4 NIPOrpaMMHpPOBAHUE
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
)3 OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 45
IpOTrpaMMUPOBAHUS
Uroro no pazneny 50
Pa3nea 3. UnpopMannoHHbIe TEXHOJTOTHH
31 KoMmnbroTepHO-MaTeMaTnaeckoe 3 )
' MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
33 Be0-caiitbr 14 4
34 Kommprorepnas rpaduka 8 3.5
3.5 3D-MonenupoBaHue 8 3
Hroro no pazneny 48




PesepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5






IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

TpeOoBaHus TEXHUKH
0€30MacCHOCTH U TUTUEHBI IIPU
padoTe ¢ KOMIIbIOTEPAMU U
JIPYrUMH KOMIIOHEHTAMH
U(PPOBOTO OKPYKEHHS

https://m.edsoo.ru/CDSO7FZIH

[puHIUTIBL pabOTHI
KOMITHIOTEPOB U
KOMITHIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C ITOMOILBIO

mH. KoHTposiepsl BHEMIHUX

YCTPOICTB

ABTOMAaTHYECKOE BHITIOJIHCHHE
IIPOTPaMMBI IPOLIECCOPOM

https://m.edsoo.ru/4P3NA492H

https://m.edso0o0.ru/OYWKB3FCY

https://m.edsoo.ru/Q7PPNKKNJ

OrnepaTuBHasi, IOCTOSTHHAS U
JOJITOBPEMEHHAsSI TaMSATh.
KoHTposneps! BHEITHUX
ycTpoucts. IIpsaMont goctyn k
naMsITH

https://m.edsoo.ru/OEEPU9X7ZM

COBpeMeHHI)Ie KOMITIBIOTCPHBIC
TEXHOJIOTHUHN

[Iporpammuoe obecnieueHue
KOMIBIOTEPOB, KOMITBIOTEPHBIX

https://m.edsoo.ru/ALDEXFUSW

https://m.edsoo.ru/FVO1UDPU4




CUCTEM U MOOMITBHBIX
YCTPOMCTB

CucremMHOe porpaMMHOE
obecneuenue. OnepanuoHHbIE
CHUCTEMBI

https://m.edsoo.ru/40RW2NT20Q

Yrunutel. [paiiBepsl
ycrporcts. [TapamiensHoe
IIPOrPaMMUPOBAHUE

https://m.edsoo.ru/6NYUZLBEM

10

11

Nucrannguusa n
JIEUHCTAISIUA IPOrPAMMHOIO
o0ecrieueHus

@DaiisI0BbIE CUCTEMBI.
[TpuHIMTIBL pa3MeIeHUs |
MMEHOBaHMs (PailsioB B
JIOJITOBPEMEHHOM MTaMSITH.
[[TaGyi0HBI U1 OMUCAHUS TPy
daiinoB

https://m.edsoo.ru/FO6KMVI9HO

https://m.edsoo0.ru/2GG4H5WES

12

3akoHonarenscTBO Poccuiickoi
®denepannu B 007IaCTH
MIPOrpaMMHOTO 00€CTICUeHUS U
JTAaHHBIX

https://m.edsoo.ru/ZSHTK9R2R

13

14

[IpuHIMIBI HOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMITBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

Cetp UHTEpHET

https://m.edsoo.ru/UP2LZYRRS

https://m.edsoo.ru/BUKD6H662




15

16

Pa3nenenue IP-cetn Ha
IIOJCETH C IOMOIIBIO MACOK
nojicereit

CerteBoe AAMHUHUCTPHUPOBAHUC

https://m.edsoo.ru/B85T9GBUN

https://m.edso0o0.ru/WI9QOQKTKUQ

17

Buasl nesTenbHOCTH B CETH
WNurepuer. CepBucsl
Hurepnera. ['ocynapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U

yCIyTH

https://m.edsoo.ru/G3N7WU91L

18

19

20

WNndpopmanmonnas
0e30MmacHOCTh
BpenoHocHbIe IporpaMMHOE
00ecCIeYCHNE U METOIbI
00pbOBI C HUM

[TpakTryeckas pabora o Teme
" AHTUBUPYCHBIE TPOIPaMMBI"

https://m.edsoo.ru/UKKSRFKUA

https://m.edsoo.ru/Z196J96WA

https://m.edsoo.ru/2MUORPEFZW

21

OpraHmauHs{ JIMYHOT'O apXHBa
uH(popmanuu. PezepsHoe
konupoBanue. [TaponpHas
3allUTa apxuBa

https://m.edsoo.ru/3762V5S53

22

23

24

[udposanue faHHBIX
Anroputm mmdposanus RSA.
Creranorpadus
[TpakTrueckas paboTa 1o Teme
"HludpoBanue qaHHbIX"

https://m.edsoo.ru/SHBM 1MNPS

https://m.edsoo.ru/NONXTMTGC

https://m.edsoo.ru/ WOSDBEAHK

25

WUndopmarnus, 1aHHbIE U
3HaHus. MHpopmannoHHbie

https://m.edsoo.ru/KKHOVPYS8T




26

IPOLIECCHI B IPUPOJIE, TEXHUKE
1 00IIIeCTBE

HemnpeprIBHBIE 1 TUCKPETHBIE
BEJINYMHBI ¥ CUTHAJIBI.
Heo0xonumocTts
JMCKpeTu3auy nHopManuy,
IIpEAHA3HAYEHHOU IS
XpaHEeHHs, Iepeiadn U
00paboTKH B IUPPOBBIX
cucreMax

https://m.edsoo.ru/ITUXPVOKAR

27

JIBoruHOE KOJMPOBAHUE.
PaBHOomepHBIE 1
HEPaBHOMEPHbIE KOJIbI.
JexoaupoBaHue COOOIIECHUH,
3aMMCaHHBIX C TTOMOILBIO
HEPAaBHOMEPHBIX KOJIOB

https://m.edsoo.ru/2RN2VP5UY

28

VYcenosue @ano. [loctpoenne
OJIHO3HAYHO JEKOJIUPYEMBIX
KOJIOB C ITOMOILBIO JepeBa.
I'pad An. A. Mapkosa

https://m.edsoo.ru/RSNZPODAM

29

30

EnvHuLBI N3MEpeHns
KOJIMYECTBA HHPOPMAIIIH.
AndaBUTHBIN MTOIXO]] K OTICHKE
KOJIMYeCcTBa MHPOpMauu

CHCTEMEBI CUNCIICHUS

https://m.edsoo.ru/XT1VEDUDE

https://m.edsoo.ru/8VE5V1SFV

31

ITepeBon uncen U3 ogHOU
CHUCTEMBbI CUUCIIEHUS B IPYTYIO

https://m.edsoo.ru/YZOH2ALXL




32

33

34

I[BOI/I‘IHEUI, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbL
CUUCJICHUA, CBA3b MCKY HUMU

I[BOI/I‘IHEIH, BOCBMEpHUYHAA U
meCTHaauaTCpuIHas CUCTEMbL
CUHUCIICHUA, CBA3b MCKIY HUMU

I[BOI/I‘-IHEUI, BOCBbMCpHUYHAA U

meCTHaauaTCpuIHasd CUCTCMbI
CUHUCJICHUA, CBA3b MCXKIAY HUMU

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

35

ApudmeTnieckue onepaiy B
MO3UITMOHHBIX CUCTEMAaxX
CUHCTICHUS

https://m.edsoo.ru/MH6ZNN4 XX

36

37

TpouuHasi ypaBHOBEILICHHAs
CHCTEMa CUUCIIEHUS

I[BOI/I‘{HO-I[GCHTI/I‘{HaH cucreMma
CUHCIICHUA

https://m.edsoo.ru/BJ1Z3E4YS

https://m.edsoo.ru/W6YFFD1CM

38

39

40

KoaupoBanue TekcToB
PactpoBoe xonupoBanue
M300paKeHHI

[TpakTryeckas pabora o Teme
"luckpernsanus rpaguueckon
uHpopmanuu"

https://m.edsoo.ru/85PJ7KP5T

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44S1

41

[[BeToBBIE MOAENHN. BekTOpHOE
KoupoBaHue. Popmatel
daiinos. TpéxmepHas rpaduka.
O®pakranpHas rpaduka

https://m.edsoo.ru/9ZT7ZBZ14]

42

KomupoBanue 3Byka. OneHka
nH(pOopMaIMOHHOTO 00BEMA

https://m.edsoo.ru/CG4SSYIAG




43

44

3BYKOBBIX JAaHHBIX IIpU
3a/1aHHBIX 4aCTOTE
JUCKPETU3ALUHU U Pa3psIHOCTH
KOJIMPOBaHUsA

[TpakTrueckas paboTa 1o Teme
" luckpeTusanus 3ByKOBOM
uHpopmanuu"

OcHOBBI aIreOphl TOTUKU

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

45

46

47

48

Jlornueckue onepanuu.
TaGmuIsl UICTUHHOCTH

Jlornueckuie BhIpaXeHUSI.
Jlornueckue TOXKaECTBA.
JlokazaTenbCTBO JIOTHUYECKUX
TOXJIECTB C IIOMOIIBIO TaOIHIL
NUCTUHHOCTHU

[TpakTryeckas pabora o Teme
«[Toctpoenue u ananu3 TabIUILL
UCTHHHOCTH B Ta0JIMIHOM
poreccope

Jlornueckue onepanyu u
olepalru HaJl MHOXKECTBaAaMH

https://m.edsoo.ru/5YX5UNS75

https://m.edsoo.ru/DL66JCD8M

https://m.edsoo.ru/5519KLUHS8

https://m.edsoo.ru/UAZ4JF466

49

Jlornueckue onepanuu u
orepaluy HaJl MHOXKECTBaMHU

https://m.edsoo.ru/EQ1D7V7DT

50

3aKoHbI aNreOphl JOTHKH.
OKBUBAJICHTHBIE
npeoOpa30BaHMsl JIOTHYECKUX
BBIPKECHUI

https://m.edsoo.ru/F2ADGUMRA




51

52

53

Jlornueckue ypaBHEHHUs U
CUCTEMBI YPaBHEHUU

Jlornueckue QyHKIUH.
3aBHCUMOCTh KOJIMYECTBA
BO3MOXHBIX JIOTHYECKHX
(GYHKIUH OT KOJMYECTBA
aprymeHToB. [loHbIe CUCTEMBI
JOTHYECKUX (YHKIIUNA

Kanonnueckue ¢popmbl
JIOTMYECKUX BBIPAXKEHUI.
CoBepuieHHbIE
JTU3BIOHKTUBHbIE U
KOHBIOHKTHBHbBIE HOPMAJIbHBIE
(bOpMBI, ANTOPUTMBI UX
MOCTPOEHHUS 10 TabJynLe
VUCTUHHOCTHU

https://m.edsoo.ru/4LLNS3VNG

https://m.edsoo.ru/491 YOOXBS

https://m.edsoo.ru/FUSISBD59

54

55

Jlornueckue 3eMEHTHI B
COCTaBE KOMIIBIOTEPA
Tpurrep. Cymmarop.
MHoropa3spsIHbIi CyMMaTop

https://m.edsoo.ru/FJWV9VRIM

https://m.edsoo.ru/RFYE1IA1]

56

ITocTpoenue cxem Ha
JIOTUYECKHX DJIEMEHTaX. 3aI1cCh
JIOTUYECKOTO BBIPAXKEHUS 110
JIOTUYECKOH cXeMe

https://m.edsoo.ru/BC2CBFQZU

57

MukpocxeMbl U TEXHOJIOTHSI UX
IIPOU3BOJICTBA

https://m.edsoo.ru/G6GAVB3DO0

58

[IpencraBienue 1enbIx yucen B
MaMsATH KOMIBIOTEpa.
OrpaHW4YeHHOCTh AUana3oHa

https://m.edsoo.ru/IXLRU8ZU4




59

60

61

yucell IPpU OrpaHUYEeHUN
KOJIMUECTBA Pa3psoB.
IlepenosiHeHUE pa3psaHOM
CETKH

be33nakoBbIe M 3HAKOBbBIE
IaHHble. 3HAKOBBINA OWUT.
JIBOMYHBINA TOTOJIHUTEIIbHBIN
KOJI OTPUIIATEIbHBIX YUCEI

IToOuTOBBIE JIOTHYECKHE
onepanuu. Jloruyeckui,
apuPMETUYECKUNA U
HUKINYECKUH CIABUTH

[[IndpoBaHue ¢ MOMONIBLIO
NOoOUTOBOM onepanuu
«uckmouaroniee NI

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

https://m.edsoo.ru/HGUFCRDKS

62

IIpencraBnenue u XpaHeHUE B
IIamMsIaTHu KOMHI)IOTepa
BEIIIECTBEHHBIX YHCET

https://m.eds00.ru/SOKOOKDI1F

63

BrinosineHue onepanuii ¢
BEIIIECTBEHHBIMU YHCIIaMH,
HAKOIUIEHHE OLIUOOK MPH
BBIUHCIIEHUX

https://m.edsoo.ru/531773CKU

64

[TpakTrueckas paboTa 1o Teme
«M3y4yenne nopaszpsIHOTro
MAIIMHHOTO MPEACTABICHUA
OEJIbIX U BEIHICCTBECHHBIX
qHCeI»

https://m.edsoo.ru/FM00O3T4J8

65

AHanu3 anropuTMOB

https://m.edsoo.ru/IBLT792MB




OTansl pE€UICHUSA 3a1a4 Ha

KOMITBIOTEPE.

66 HNHcTpymMeHTanpHbIE CPEACTBA: https://m.edsoo.ru/ROTSRZCM9
TPAHCIISTOP, OTIATUHK,
POQUITUPOBIIIK
Cpena nporpaMMHpOBaHHS.
Komnusitius u uaTepniperanus

67 nporpamMm. BupryanbHbie https://m.edsoo.ru/Q2UVQIY7
MaiuHbl. UHTerpupoBanHas
cpena pa3paboTKu

68 MeTo/ibl OTJIaIKK MPOrpPaMM https://m.edsoo.ru/MN3HU4FKQ
Tunel NepeMEeHHBIX B SI3BIKE

69 https://m.eds00.ru/TJ965G8F9
IporpaMMHUPOBaHUS

70 O6paboTka 1eNbIX Ynucem https://m.eds00.ru/D84SSWQGF

71 O0paborKa BeIIeCTBEHbIX https://m.edsoo.ru/DWAC3VBT3
qucen

72 Crysainsie I{ https://m.edso0o.ru/PXWZX2CC6
TMICEeBIIOCTYyYaiiHbIC Yncia

73 Bersnenus. CinoxHele ycloBus https://m.edsoo.ru/CTTPTWB96

74 [{uKBI € ycnoBrEM https://m.edsoo.rt/TYOTSYSQW
[{H1KIBI MO IEPEMEHHOM.

75 BzanMmo3ameHsIeMOCTh https://m.edsoo.ru/E4B3FET37
Pa3IMYHBIX BUIOB IIUKJIOB
O06paboTka HaTypaTbHBIX

76 YHUCEI C UCIOJIIL30BAHUEM https://m.edsoo.ru/CUH84DHHO
[IUKJIOB

77 Haxowretiiie BCex mpoCTEIX 0.5 https://m.edso0.r/KQAFQEHKQ

YHUCCJI B 3aJaHHOM AMaIia3soHe




78

[IpakTruueckas pabota mo Teme
«Pemrenue 3agad METOJIOM
nepedopay

I/IHBapI/IaHT IIHKJIa

https://m.edsoo.ru/VIJHSVDIC

79

80

81

JIoKyMEHTHPOBaHHUE IPOrPaMM
O6paboTka TaHHBIX,
XpaHsanmxcs B gannax
Pa3zbuenue 3agaun Ha
Moa3aJa4un

https://m.edsoo.ru/AFZLCO81N

https://m.edsoo.ru/9M32A105T

https://m.edsoo.ru/0OEOISV7F

82

Hcnonp3oBanue cTaHIapTHON
OMOJIMOTEKH A3BIKA
IPOTPaMMHUPOBAHHUSL.
IMoaknrouenne OMOINOTEK
MOJIIPOTPaMM CTOPOHHHX
IPOM3BOIUTENEH

https://m.edsoo.ru/5S1R9T4MJK

83

84

85

[MoxmporpamMmsl (TIporierypsl 1
yHKIHH)

[ToanporpaMMmsl (poueaypsl U
bynxian)

[TpakTryeckas pabora o Teme
"Pa3zpaboTtka nmoanporpamMm"

https://m.edsoo.ru/QDFZXIZNA

https://m.edsoo.ru/N1KUL4SWE

https://m.edsoo.ru/SWDX3791]

86

Pexypcns. PexypcruBHble
00BeKTHI ((hpaKTanbl).
PexypcuBHbIe IpoieAypHI U
¢ynkuuu. Mcnons3oBanue
CTEKa JJIs1 OpraHu3alu
PEKYPCUBHBIX BBI30BOB

https://m.edso0o.ru/GKZY59X7B




87

88

[IpakTrueckas paboTta 1mo Teme
"PexkypcuBHbIE
HOANPOrpaMMbl”

MoayJibHBIN TPUHIIUIT
MOCTPOEHUS MPOTPaMM

https://m.edsoo.ru/YSAVNBOQV

https://m.edsoo.ru/MAT4D3MB6

89

90

91

92

YuciaeHHble METOIBI

[TpakTrueckas paboTa 1o Teme
«HuCIIeHHOE pelIeHUe
YPaBHEHUI»

Hcnonn3oBanue
JIUCKPETU3aIlUU B
BBEIUHCIUTEIbHBIX 3aa4ax

[IpakTuyeckas pabora 1o Teme

«[Tpubnmx€HHOE BBIYMCIICHNE
JUIMH KPUBBIX U IIJIOIIAIEH

buryp»

https://m.edsoo.ru/ZAK95AASD

https://m.edsoo.ru/URWB7XSMQ

https://m.edsoo.ru/7QP541UWR

https://m.edsoo.ru/SH4ENJ7PH

93

[IpakTuyeckas pabora o Teme
«ITonck makcumyma
(MuHMMYMa) QYHKIIUNI»

https://m.edsoo.ru/7CM1EQ0SM

94

O6paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK:
MOACYET KOJINUECTBA
MOSIBIEHUI CHMBOJIA B CTPOKE

https://m.edsoo.ru/ZK756B10R

95

Anroput™Mbl 00paboTKH
CUMBOJIbHBIX CTPOK: pa30neHue
CTPOKH Ha CIIOBa IO
poOeTLHBIM CUMBOJIAM

https://m.edsoo.ru/W2Z3JDCC5




96

AnropuT™MbI 00pabOTKH
CUMBOJIBHBIX CTPOK: IIOMCK
IIOJCTPOKH BHYTPH JJaHHOU
CTPOKH; 3aME€HA HaWJICHHOU
IIOJICTPOKH Ha APYTYIO CTPOKY

https://m.edsoo.ru/GOOMIAFFC

97

[TpakTnyeckas pabora no Teme
"O0paboTKa CTPOK ¢
UCTIOJIb30BaHUEM (DYHKITHIA
CTaHJApPTHOU OMOIMOTEKH
A3bIKa IPOrpaMMUPOBaHUS"

https://m.edso00.ru/KX48SQDQP

98

99

100

['enepanus cjioB B 3a1aHHOM
andasure

MaccuBsl u
IMOCJIEIOBATEILHOCTH YHCEl.
[TpakTuueckas paboTa 1o Teme
"3amojgHEeHNEe MaccuBa"

O06006111EHHbBIE XapaKTEePUCTUKU
MaccuBa

0.5

https://m.edsoo.ru/9TUPAGXNE

https://m.edsoo.ru/4ITBNNC5B

https://m.edsoo.ru/0YZ6SSYYM

101

JIMHEeWHBII TONCK 3aJTaHHOTO
3HAYECHUS B MacCHUBE.
[TpakTrueckas paboTa 1o Teme
"JInHEHHBIN MOMCK 3aJJaHHOTO
3HaUeHHUs B MaccuBe"

0.5

https://m.edsoo.ru/LABGENIAV

102

[TpakTrueckas paboTa 1o Teme
"ITonck MUHHMAIIFHOTO
(MaKCHUMaJIbHOT0) JIEMEHTA B
YHCIIOBOM MaccuBe"

https://m.edsoo.ru/3AMZUG6WRV

103

CopTHUpoBKa OJHOMEPHOTO
MaccuBa. [IpocTeie MeTO b

0.5

https://m.edsoo.ru/W53WDCPMQ




coptupoBkH. [IpakTrueckas
pabota no teme "IIpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"

CopTupoBKa CIHUSHUEM.

BeicTpast copTrpoBKa MaccuBa
(amroput™ QuickSort).

104 0.5 https://m.edsoo.ru/NAWM6NBOD
[IpakTuyeckas pabora o Teme
"BricTpas copTupoBKa
maccuBa'
JIBOMYHBIH ITOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

105 pTHp 0.5 https://m.edsoo.ru/914RE17Z6C
[IpakTuyeckas pabora 1o Teme
" JIBOMYHBIN TOUCK"

BYMEPHBIE MAaCCUBEI

106 /Bymep https://m.edso00.ru/7TJ931086
(MaTpHIIBI)

107 AnropuT™MbI 00pabOTKH MaTPHIl https://m.edsoo.ru/XPVCLUAQU
Pemenne 3amau ananusa

108 https://m.eds00.ru/PNWIG1YJF
JTAHHBIX
CpencTBa TEKCTOBOTO

109 peA https://m.edso0.1u/EZ67TWEGZT
npoiieccopa

110 KoMnbrorepHas BEpCTKa TEKCTa https://m.edsoo.ru/0X4NRRM9R
[IpakTuyeckas pabora Mo Teme
"BépcTka TOKYMEHTOB C

111 P HOKY 1 https://m.edsoo.ru/2911P5IF7
MaTeMaTHYECKUMU
dbopmynamu"
HuacTpyMeHTHI

112 Py https://m.edsoo.ru/HVZOMBBZ1

PCUCH3UPOBAHUSA




113

114

115

116

[TpakTnyeckas pabora no Teme
"MHoOrocTpaHu4HbIE
JIOKYMEHTHI"

O6ayHble CEPBUCHI.
KonnektuBnas padoTta ¢
nokymeHnTamu. [Ipaktuueckas
pabora o Teme
"KonnexkruBHas padoTa ¢
JOKyMeHTaMu"

Awnanus na"nueix. bomabinie
JTAHHBIE

MamwuaHOE 00y4ueHuEe

0.5

https://m.edsoo.ru/SKSWK3USV

https://m.edsoo.ru/PSEMOKSFA

https://m.edsoo.ru/SISHO04DY

https://m.edsoo.ru/4QQ6LLF9Z

117

118

119

120

AHamn3 JaHHBIX C IOMOILBIO
AIIEKTPOHHBIX TAOJIHUIL

[TpakTryeckas pabora o Teme
"AHanu3 1aHHBIX C IOMOILBIO
JJIEKTPOHHBIX Ta0IHIL"

[TocTpoenue rpadukos
bynkuunit. [IpakTrueckas
pabota no Teme "HarnsaHoe
IIPEJICTaBICHUE PE3YIbTATOB
CTaTUCTHUYECKOW 00pabOTKU
JTAHHBIX B BUJIE AHarpamMm
CpeJICTBaMU peJaKkTopa
3JIEKTPOHHBIX TabnuI"
JInnuu tpenna. Ilpakruueckas
pabota o Teme "[lon6op
JIMHUM TPEH]A,
MPOTrHO3UpOBaHUE"

0.5

0.5

https://m.edsoo.ru/MPMJ7NWH4

https://m.edso0o.ru/07PRYQ2YV

https://m.edsoo.ru/BEGWQZJL3

https://m.edsoo.ru/LP48TOLWO




[Ton6op mapamerpa.
[IpakTuyeckas pabora o Teme

121 "YucneHHoe penieHue 1 0.5 https://m.edsoo.ru/HNS13RRJQ

YPaBHEHUH C TIOMOILBIO

noxbopa nmapamerpa”

OnTtumMuzanus Kak IOUCK

HAWIYYIIIero pereHus B

3aJJaHHBIX yCIOBHUSX.
122 [IpakTudeckas pabora 1o Teme 1 0.5 https://m.edsoo.ru/STQFNZ7BE

"Pemenue 3a1a4 ONTUMU3ALNAN

C TIIOMOUIBIO 3JEKTPOHHBIX

Tadymmn"”
123 PesepBHoe Bpemst 1 https://m.edsoo.ru/4L.3CE4K27
124 PesepBHOE Bpems 1 https://m.edsoo.ru/7JENSDK75]
125 PeszepBHoe Bpems 1 https://m.edsoo.ru/30HWTOEQ9
126 PesepsHOe Bpems 1 https://m.edsoo.ru/TKSPQ6H60
127 PesepBHOE Bpems 1 https://m.edsoo.ru/1F185Q365
128 PesepsHOE Bpems 1 https://m.edsoo.ru/33J8ONXY3
129 PeszepBHoe Bpems 1 https://m.edsoo.ru/UU84SGBDO
130 PesepsHOE Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 PesepBHOE BpeMs 1 https://m.edsoo.ru/ZGNDV8DFG
132 PesepBHOE Bpems 1 https://m.edsoo.ru/ZYSEPBTLO
133 PesepBHOe Bpems 1 https://m.edsoo.ru/NANWGLRO4
134 PesepBHOE Bpems 1 https://m.edsoo.ru/OMIJJR6LN
135 PesepBHOe Bpems 1 https://m.edsoo.ru/HGJIQHAUML
136 PeszepBHOE Bpems 1 https://m.edsoo.ru/4IRITM1B1




OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 136 0 215




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe UG pPOBbIE
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

KonuyecTBo nHbOpManin 1 https://m.edsoo.ru/CPW6RXX47,
AJNTOpUTMBI CKAaTHSI TaHHBIX 1 https://m.edsoo.ru/1P4ANRPUFP
Anroput™m Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTnueckas padbota 1o Teme

4 "CskaTHe JaHHBIX C IIOMOIIBIO 1 1 https://m.edso0.ru/87IAFKQO0OD
anroputma Xaddhmana"

5 Ausnroputm LZW 1 https://m.edsoo.ru/8X5390JF6
AJNTOPUTMBI CKATHUSI IAHHBIX C
notepsimu. [Ipaktuueckas

6 pabora o Teme "Cxxatue 1 0.5 https://m.edsoo.ru/S80KGLIGP
JTAHHBIX C TTOTEPSIMHU
(amropurmsl JPEG, MP3)"
CkopocTb nepenauu JaHHBIX 1 https://m.edsoo.ru/N6OLKL2PN
ITomexoycTONYMBBIE KOJIBI 1 https://m.edsoo.ru/HA352TYKO
[IpakTuueckas pabota 1mo Teme

9 . 1 1 https://m.edsoo.ru/4DOSUSSIS
"[TomexoycroitunBbie KOAbI"
Cucrembl. KOMIIOHEHTHI
CUCTEMBI U UX
B3auMoeiictBue. CucTeMHbIN

10 1 https://m.edsoo.ru/7ELOJJWA9
s dekT. YrpaBieHue Kak
MH(OPMALIMOHHBIN TIPOIECC.
OO6parHas cBsI3b

11 Mogenu 1 MOJEnTMpOBaHKUE 1 https://m.edsoo.ru/3LOSU7KCU




12

13

I'padmr
Permrenue 3agad ¢ mOMOIIBIO
rpagoB

https://m.edsoo.ru/SMP12Y114

https://m.edsoo.ru/5087GM4M6

14
15

JepeBbs

OCHOBBI TEOPUH UTP

https://m.edsoo.ru/DJIXWQFCMV
https://m.edsoo.ru/RLPOBGP1A

16

[IpakTruyeckas pabora o Teme
"[ToucK BBIMTPBILTHON
CTPATETUU B UI'PE C MOTHOU
nHpopManuen"

https://m.edsoo.ru/9IL2S0AQS

17

18

19

20

21

CpencTBa HCKYCCTBEHHOTO
MHTEJUIEKTa

IIpakTryeckas pabora o Teme
"CpezncrBa HCKYCCTBEHHOTO
UHTEIeKTa"

dopManuzanus TOHITHS
anroputma. MaimHa
TrrOpUHra Kak yHUBepcaabHas
MOJICJIb BEIYUCIeHUU. Te3uc
Yépua—TpropuHra
[IpakTuueckas pabota mo Teme
"CocraBieHue MpocTou
MPOrpaMMBbI J1J1s MAIIUHBI
Teropunra"

Mamwuna Ilocta

https://m.edsoo.ru/7PWEFWIT16

https://m.edsoo.ru/HSOPHSFHE

https://m.edsoo.ru/TS2J4GN9S

https://m.edsoo.ru/SO6FMKTSV

https://m.edsoo.ru/KD8P8S80BO

22

23

HopmaneHsbie anropugmst
Mapxkosa

AJTOpUTMHYECKU
Hepas3pelIuMble 3a1aul. 3ajada

https://m.edsoo.ru/EA2DPC84Y

https://m.edsoo.ru/EMWUEDNR9




24

ocTaHoBa. HEBO3MOKHOCTE
aBTOMATHUYECKOU OTJIAJKHU
MpOrpamMm

CI10KHOCTB BBIYMCIIEHUN

https://m.edsoo.ru/DI2DPE0X0

25

ITouck npocTeIX 4yKces B
3aIaHHOM JIMaIla30He ¢
ITOMOUIBIO AITOPUTMA «PELLETO
Opatochena»

https://m.edsoo.ru/H3J1UQKCS8

26

27

28

29

30

[IpakTnueckas padbota 1o Teme
"[Torck IpOCTBIX YKCEN B
3aJlaHHOM Juana3oHe”

MHoropa3psiHbI€ 1IeJible
YHCa, 3aJ1a91 JJIHHHOM
apupMeTUKHI

[IpakTryeckas pabora o Teme
"Peanu3alnys BEIYUCIEHUH C
MHOTOpa3psIHbIMH YucCIaMu"

CrnoBapu (accoluaTuBHbIC
MacCCHBBI, OTOOpa)keHus ). X1l
tabmupl. [Toctpoenue
asi(haBUTHO-4ACTOTHOTO
CJIOBaps /71l 3a/1aHHOTO TeKCTa
[IpakTnueckas pabota 1o Teme
"IToctpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps IS
3aJaHHOro TeKcTa"

https://m.edsoo.ru/SN9A7IJTV

https://m.edsoo.ru/SFLDAQPS3

https://m.edsoo.ru/JGIPZP98C

https://m.edsoo.ru/TO6DTYWVT

https://m.edsoo.ru/WYRSXTHVB

31

AmHanu3 TexcTa Ha
€CTECTBEHHOM SI3EIKE.

https://m.edsoo.ru/YJVBOBEEG




Brinenenue
MOCIEA0BATEIBHOCTEMN O
mabiony. Perymnspusie
BbIpakeHMs. YacTOTHBIN
aHanus3

32

33

[TpakTrueckas paboTa Mo Teme
"AHann3 TEKCTA HA
€CTECTBEHHOM SI3bIKE"

Crexu. AHanu3 NpaBUILHOCTU
CKOOOYHOTO BBIPKCHHS

https://m.edsoo.ru/SAFNKXPAL

https://m.edsoo0.ru/UZ06WG180

34

Briuucienue
apu(PMETHIECKOTO BBIPAKCHUS,
3aIMCaHHOTO B TOCTGUKCHON

dbopme

https://m.edsoo.ru/4APHZ53JB

35

[IpakTnueckas pabota 1o Teme
"Borunicnenue
apu(METUUYECKOTO BBIPAKCHHUS,
3alMCaHHOTO B MOCT(UKCHON

dbopme"

https://m.edsoo.ru/BOY6RWSEC

36

Ouepenu. Ucnonb3oBanue
ouepenn sl BpeMEHHOTO
XpaHEHUs JaHHBIX

https://m.edsoo.ru/RFBVQ14T0

37

38

[IpakTnueckast pabota 1o Teme
"Ucnonb3zoBanue ouepenn"

epesbs. Peanusanus nepesa ¢
IIOMOIILIO CCBIIOYHBIX
CTPYKTYp. JABouuHBIE
(buHapHBIE) NEPEBbS.
[Toctpoenue nepesa mis

https://m.edsoo.ru/270RH6HKM

https://m.edsoo.ru/ WXTKRVSPL




39

40

3aJJaHHOTO apU(PMETUUYECKOTO
BBIPAKCHUS

[TpakTrueckas paboTa Mo Teme
"Hcnonb3oBaHue AepeBbEB IS
BBIYUCIICHUS apU(PMETHIECKUX
BbIpaKEHH1"

PexypcuBHBIE aITOPUTMBI
o0xoma nepena.
Hcnonp3oBaHue cTeka U
ouepeau i 00xo/a AepeBa

https://m.edsoo.ru/4B7IBOLGP

https://m.edsoo.ru/IL45K77G4

41

PexypcuBHBIE aITOPUTMBI
o0xoJa gepena.
Hcnonb3oBaHue creka u
ouepeau s 00Xo/a AepeBa

https://m.edsoo.ru/M8PBJ581K

42

AnroputMmsl Ha rpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOTO JIepeBa
B3BEILEHHOI'O CBSA3HOIO
HEOPHEHTUPOBAHHOTO rpaga

https://m.edsoo.ru/2ZKXSNEYL

43

O6xox rpada B rmyOuHy.
O6xo0x rpada B mmpuny

https://m.edsoo.ru/PDOGDKZX5

44

45

KomnunuecTBo pa3nuyHbIX myTen
MEXKy BEpIIMHAMU
OPHUEHTHUPOBAHHOTO
AIMKJINYECKoro rpada

Anroput™m JlefKCTpHI.

https://m.edsoo.ru/OK5XBLF1B

https://m.edsoo.ru/CRN45W0O59

46

[IpakTuueckas pabota 1o Teme
"BpIynciieHue JTHHEI

https://m.edsoo.ru/OPUC4APCM




47

KpaT4aillero myTH Mexy
BepIIMHAMU Tpada (aIropuT™
HeiixcTpsr)”

Ausnroput™m Dnoitga—
Yopmamia

https://m.edsoo.ru/4T2Y64Y1Y

48

3aiauu, pemaeMble ¢ TOMOIIbIO
JUHAMHUYECKOTO
MPOrpaMMHUPOBAHUSI:
BBIUUCIICHIE PEKYPCHBHBIX

byHKIUH

https://m.edsoo.ru/OB03M36FA

49

[IpakTnueckas padbota 1o Teme
"Bblunicnienne pekypcuBHbBIX
(GYHKIUH C TOMOIIBIO
JUHAMHYECKOTO
IIpOrpaMMHUpOBaHUA"

https://m.edsoo.ru/I39CZ91D1

50

3aiauu, perraeMbple ¢ TOMOIIBI0
JUHAMHUYECKOTO
MIPOrPaMMHUPOBAHHUS: TTOACYET
KOJMYECTBA BAPUAHTOB

https://m.edsoo.ru/N6B4V28X5

51

[IpakTnueckas pabota 1o Teme
"TTogcuéT KoJIMUecTBa
BAapUaHTOB C TIOMOIIIBIO
JUHAMHYECKOT O
IIpOrpaMMHUpOBaHus"

https://m.edsoo.ru/TO288GY9B

52

3amauu, pemraeMpie ¢ TOMOIIBIO
JUHAMHYECKOTO
MPOrPaMMUPOBAHHUS: 33141
OIITUMH3alINU

https://m.edsoo.ru/VMITOV2IU




53

54

55

[TonsiTre o mapagurmMax
nporpamMmmupoBanus. O630p
SI3BIKOB MPOTPAMMHUPOBAHHS
ITonsatue 06 00BEKTHO-
OpPHUEHTUPOBAHHOM
MPOrpaMMHUPOBAHUN

OO0mbexTH 1 Kitaccul. CBOMCTBA
M METOJIbl 00BEKTOB

https://m.edsoo.ru/ESL36V11V

https://m.edsoo.ru/XQP3TUBLF

https://m.eds00.ru/6JQJC1GXS

56

57

58

OOBEKTHO-OPHUEHTUPOBAHHBII
aHam3

[TpakTrueckas paboTa Mo Teme
"Hcnonp30BaHne TOTOBBIX
KJIacCOB B mporpamme”
Pa3paboTtka nporpamm Ha

OCHOBE 00BEKTHO-
OPHEHTUPOBAHHOTO MOAX0/Ia

https://m.edsoo.ru/LXRDV5535

https://m.edsoo.ru/9UO0X7ZSAH

https://m.edsoo.ru/1PCNI90X2

59

[IpakTnueckas padbora
"PazpaboTka npocToii
MPOrPaMMBI ¢ UCTIOJIE30BaHUEM
KJ1accoB"

https://m.edsoo.ru/OSXBALUVU

60

Nukancymanus. [Ipaktuaeckas
pabota no Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOIIEro
MHKAICYJIALNI0"

0.5

https://m.edsoo.ru/ XWFD3SRL6

61

62

Hacnenosanue. [lonumopduzm

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka nepapxuu
KJ1accoB"

https://m.edsoo.ru/3IPHY7VDC

https://m.edsoo.ru/TDEZGXE92




63

64

Cpensi ObICTpOH pa3zpabOTKH
nporpamm. lIpoektupoBanue
uHTepdeiica noap30BaTeNs

[IpoekTupoBanue unTepderica
T10JIb30BaTENs

https://m.edsoo.ru/IL6XE9IBF

https://m.edsoo.ru/18FFURCHI

65

Hcnonk30BaHne roTOBBIX
YIPaBISIEMBIX 3JIEMEHTOB JIJIS
mocTpoeHust uHTepdeiica

https://m.edsoo.ru/844Q17ZXE4

66

67

68

[IpakTnueckas padbota 1o Teme
"Pa3zpaboTka mporpamMmmel ¢
rpadudeckum uaTepdericom”

N3yuyenue BTOPOro s3bIKa
IIPOrPpaMMHUPOBAHUS

N3y4eHne BTOpOro s3bIKa
IPOrpaMMHUPOBAHUS

https://m.edsoo.ru/M7J3MMDEI

https://m.edsoo.ru/LO9PRNA7S

https://m.edsoo.ru/NKNMXM4HU

69

Oranbl KOMIIBIOTEPHO-
MaTeMaTH4eCKOIo
MOJIETUPOBAHUS

https://m.edso0.ru/Q5J50KWIN

70

Juckperuzanus npu
MaTEMATHUYCCKOM
MOACIIMPOBAHUN HEIPECPBIBHBIX
npoueccoB. MoienupoBanue
ABHUXKCHU S

https://m.edsoo.ru/ZXKKJQ1UO

71

72

[IpakTnueckast pabota 1o Teme
"MonenvupoBanue ABUKECHUS"
MopaenupoBanue
OMOJIOTUYECKUX CUCTEM.
[IpakTruyeckas pabora o Teme

0.5

https://m.edsoo.ru/YCLZ4UHHA

https://m.edsoo0.ru/925RWH1WH




73

"MonenupoBanue
ouosiornyeckux cucrem"

MaremaTudeckue MOJACIIN B
9KOHOMHKE. BrrancimrensHbIe
OKCIIEPUMCEHTBI C MOACTIAMUA

https://m.edsoo.ru/HYZZHAQZI

74

BeposiTHOCTHBIE MOZIEIIH.
[IpakTnueckas pabora 1o Teme
"MIMUTAIIMOHHOE
MOJICIIMPOBAHUE C TTIOMOIIBIO
Metosia Monte-Kapio"

0.5

https://m.edsoo.ru/RSDL7ZK?22

75

Komneroreproe
MOJCIINPOBAHUE CUCTEM
YIPABICHUS

https://m.edsoo.ru/D52P3UQNN

76

77

78

79

O6paboTka pe3ynbTaToOB
IKCIIEPUMEHTA

Tabnuunble (pesAIMOHHbIE)
0a3bl TaHHBIX

[Touck, coprupoBka 1
¢GuIbTpanus JaHHBIX. 3aPOCHI
Ha BBIOOPKY JaHHBIX. 3alpoOCkI
c mapaMeTrpamMu. Beruncisiemble
OJIS B 3aMpOcax
[IpakTnueckas pabota 1o Teme
"PaboTa ¢ roToBOI 6a3zoit
TaHHBIX"

https://m.edsoo.ru/VSBW4WV43

https://m.edsoo.ru/ISQOMIQ8G4

https://m.edsoo.ru/GTZBVTII7

https://m.edsoo.ru/X7YS6VTTG

80

MHororabianyabslie 0a3bl
JTAHHBIX. THUIIBI CBSI3€ MEXITY

https://m.edsoo.ru/ XPHOQBTDMS




81

TaOimnamu. BHenHmil Kiro4.
IenocTHOCTH 0a3bl JaHHBIX

[IpakTuyeckas paborta 1o Teme
"Pa3paboTka MHOTOTaOIUIHOM
0a3el JaHHBIX"

https://m.edsoo.ru/4FHJ25TDD

82

3ampockl K MHOTOTA0IMYHBIM
0a3am JTaHHBIX

https://m.edsoo.ru/UVTVOW6RW

83

84

85

[IpakTnueckas pabora 1o Teme
"3ampockl K MHOTOTAOTMIHON
6a3e qaHHBIX"

SI3BIK ynpaBieHUs JaHHBIMH
SQL
[IpakTnueckas padbota 1o Teme

"VrpaBneHue JaHHBIMU C
MOMOIIBIO si3bIKa SQL"

https://m.edsoo.ru/FOYXMVOB7

https://m.edsoo.ru/PJMIPKQOMR

https://m.edsoo.ru/GL552SSUD

86

87

Hepensimmonnsie 0a3pl JaHHBIX.

DKCIEPTHBIE CUCTEMBI

WHTepHeT-NpUIoKeHus

https://m.edsoo.ru/8YQXGKB6U

https://m.edsoo.ru/VUNNCDB4U

88

89

ITonsTHE O CepBepHON U
KJIMEHTCKOM 4acTAX CauTa.
TexHonorus «KJIMeHT —
cepBep», €€ JOCTOMHCTBA U
HEJIOCTATKU

OcHoBHI a361ka HTML

https://m.edsoo.ru/N6DWP4IRG

https://m.edsoo.ru/G2HZZBEEJ

90

91

[IpakTuueckas pabota Mo Teme
"Co3gaHnue TEKCTOBOI BEO-
CTpaHUIIBI"

OcHoBoI a361ka HTML

https://m.edsoo.ru/DD7JRDZ9N

https://m.edsoo.ru/QY71J10R7




92

OcHoBbI a361ka HTML

[IpakTuyeckas pabora 1o Teme
"Co3ganue BeO-CTpaHHUIIbI,
BKJIIOYAIOIIEN

https://m.edsoo.ru/YLBK9SMH]J

93 . https://m.edsoo.ru/6ELIXO4QCK
MYJIbTUMEINIHBIE O0BEKTHI
(pucyHKH, 3ByKOBBIE JaHHBIE,
BHJ1€0)"
OCHOBBI KacKaIHBIX TaOIHUI]
94 N https://m.edsoo.ru/V6H31EQRS
ctuneit (CSS)
[IpakTnueckas padbota 1o Teme
95 "OcdopmicHne CTpanuip! ¢ https://m.eds0o0.r/MGSEDM7TA
MOMOIIBIO KaCKaHBIX TaOJIHII
cTuiei”
96 Cuenapuu Ha si3b1ke JavaScript https://m.edsoo.ru/VHYQBFI55
97 Cuenapumu Ha s13pike JavaScript https://m.edso0o.ru/2KY4Y6AT6
98 ®opMbI Ha BEO-CTpaHUIIE https://m.edsoo.ru/EPVSADCOR
99 Hpaicrirsiecicast paora o reme https://m.edsoo.r/KFCH27ELA
"O6paboTka JaHHBIX (hopM"
Pasmenienue Be0-caiToB.
100 VYcnyra xoctuHra. 3arpys3ka https://m.edsoo.ru/YOVM4R542
¢aiinoB Ha calfT
Kanpuposanue. Mcnpasnenue
MEepCHeKTHBHL. [ ucTorpamMma.
101 Koppetcuust yposiieit, https://m.edsoo.ru/THI27RN3F

KOPPEKITHS [IBETA.
OOeciBeUnBaHHE [IBETHBIX
M300paxKeHHi




102

BBox nzobpaxenuii ¢
WCTIOJIb30BAHUEM PA3TMUHBIX
U(POBBIX YCTPOUCTB.
[IpakTuyeckas pabora o Teme
"O6paboTka nupHpOBHIX
dbororpadumii"

0.5

https://m.edsoo.ru/7TGRK7JKF5

103

Peryms. Pabota ¢ obnactsamu.
@unbTpsl. [IpakTnyeckas
pabota no Teme "Perymn
¢ poBex Gortorpadpuit”

0.5

https://m.edsoo.ru/LUXAXOCRP

104

105

106

107

MHorocoiHbIe H300paKCHHUS.
TexkcToBrie citon. Macka cios.
Kanansl. Coxpanenue
BBIJICJICHHOM 00/1acTH

[IpakTuueckas pabota 1mo Teme
"MHOTOCIIONHEIE
n3o0paxeHus"

IToaroroska MiLIHOCTpalUi HJIs
BeO-caiiToB. [IpakTrueckas
pabota mo Teme

" AHUMUPOBaHHBIE
n300paxeHus"

Bekrophas rpaduka.
Bekropu3saius pacTpoBbIX
M300paxKeHHi

0.5

https://m.edsoo.ru/OZ8ER32MA

https://m.edsoo.ru/Z6PF79A GO

https://m.edsoo.ru/7QFG9KBYK

https://m.edsoo.ru/PIRQNJEXW

108

[IpakTnueckast pabota 1o Teme
"BekropHas rpaduxa”

https://m.edsoo.ru/W84Z3DOGI




[TpuHIMIIBI TOCTPOCHUS U

109 PEAAKTUPOBAHUS TPEXMEPHBIX 1 https://m.edsoo.ru/KBPNWPJEA
MOZeIIen
[IpakTuueckas pabota 1o Teme
110 "Co3ztanue mpocThIX 1 https://m.edsoo.ru/2XDC5NKUP
TpEXMEPHBIX Mozeeit"
CeTouyHbIC MOJIECITH.
111 1 https://m.edsoo.ru/WE3AMVD2FH
Marepuainsl
IIpa eckasi paboTa 1o Teme
112 PAKTITIECKas pabota Ho TeM 1 https://m.eds00.ru/Z917SRTSZ,
"Cerounble Mmojenu"
MonenpoBaHuE HCTOYHHUKOB
113 1 https://m.edsoo.ru/TXUL8GD3U
oceneHusi. Kamepsl
[IpakTnueckas padbota 1o Teme
114 " " 1 https://m.edsoo.ru/I78NVIQDI
Pennepunr
A 3D-
115 JULHTHBHEIE TEXHOTOTHH ( 1 https://m.edsoo.ru/6 W1WT296C
MIPUHTEPHI)
ITonsTHE O BUPTYaIbHOMN
116 PEaIbHOCTH U AOIIOJIHEHHOU 1 https://m.edsoo.ru/BZDFAHW04
pEaIIbHOCTH
117 PesepBHOE Bpems 1 https://m.edsoo.ru/X3RHKBZCM
118 PesepBHOE Bpems 1 https://m.edsoo.ru/H4FKWSW13
119 PeszepBHOe Bpemst 1 https://m.edsoo.ru/1 IGT2RYIK
120 PesepBHOE Bpems 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHOE Bpems 1 https://m.edsoo.ru/70QVL280H
122 PesepBHOE Bpemst 1 https://m.edsoo.ru/MR3TQ44J7
123 PesepBHoe Bpems 1 https://m.edsoo.ru/BHX69GQO6
124 PesepBHOE Bpems 1 https://m.edsoo.ru/V101XFZX3




125 PezepBHOE Bpemst 1 https://m.edsoo.ru/TUTIIED92
126 PeszepBHoe Bpemst 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHOE Bpems 1 https://m.edsoo.ru/LV8CIMO6R
128 PesepBHOE Bpems 1 https://m.edsoo.ru/OUQIILVQF
129 PesepBHoe Bpems 1 https://m.edsoo.ru/UI3Y8YDS7
130 PesepBHOE Bpems 1 https://m.edsoo.ru/T6XN3WBVK
131 PesepBHoe Bpems 1 https://m.edsoo.ru/3H6SC66XT
132 PesepBHOE Bpems 1 https://m.edsoo.ru/1L4CVP5G8
133 PesepBHoe Bpems 1 https://m.edsoo.ru/KCD677PMT
134 PesepBHOE Bpems 1 https://m.edsoo.ru/EPSMZV6J8
135 PeszepBHOe Bpemst 1 https://m.edsoo.ru/IET8F6XPS
136 PesepBHOE Bpems 1 https://m.edsoo.ru/G7913B48L
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOT'PAMME







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

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

1.

1.1

1.2

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

3namo (nonumams)

[TonrMaHne OCHOBHBIX MPHUHIIUIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIBHBIX KOMIBIOTEPOB; TCHACHIIUN
pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUH; BIIaJICHUE HABBIKAMU PaOOTHI C
OTEPAIMOHHBIMU CHCTEMaMU U OCHOBHBIMH BHJIaMU MPOTPAMMHOTO
obOecrieueHus JUIsl  pelieHus Y4eOHBIX 3aJad4 [0  BBIOpaHHOMN

cricnyain3anuu

Hanuume npexacraBneHuil o 0a30BbIX NPUHIMIAX OpPraHU3allUd U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB AUCKPCTU3AalHMU Pa3JINYHBIX BHIOB

uH(popManuu

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uH(popMaluy (3alMch 4YHMCET B MO3ULIUMOHHON CHUCTEME CUYHCIICHUS,
JEIUMOCTb LIEJIBIX YUCEIT; HAX0KIEHHUE BCEX IIPOCTHIX YUCEIN B 3aJaHHOM
JyarnasoHe; o00paboTka MHOTOpaspsIHBIX LENbIX YHCEN; aHalu3

CUMBOJIbHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBENEHUSAMH O 0a3axX JTaHHBIX, UX CTPYKTYpE,

CpeIcTBax CO3/IaHus U pabOTHI C HUMHU

1.7

1.8

ITonumanue BO3MOKHOCTEN 51 OTpaHUYECHUN TEXHOJIOTU
UCKYCCTBEHHOT'O HMHTEJUIEKTa B pPa3IMYHBIX 00JacTAX; HaJIu4ue
NpeCcTaBIeHUd 00 HMCMOJIb30BaHUM MH(POPMALMOHHBIX TEXHOJIOTHI B

pa3IMyYHbIX TPO(EeCcCHOHATBHBIX chepax

Baanenue TCOPCTUUCCKUM allllapaToOM, IHO3BOJEIIOIIHUM OCYHICCTBIIATH
MNpEACTABICHUEC 3aJaHHOI'0 HaTypPaJIbHOI'0 YKUCJjia B Ppa3JIMYHbIX CUCTEMAX
CUHCJICHUA, BBbIIIOJIHATH npeo6pa3OBaHI/1$[ JJOTHYECCKHUX BBIpa)KeHI/Iﬁ,
HCIIOJIb3Ys 3aKOHBI am“e6pLI JIOTUKH,; OIIPCACIATH KpaTqaﬁmnﬁ IIyTb BO
B3BCIICHHOM rpaq)e H  KOJIHUYCCTBO Hy’TefI MCXKAY BCpIIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaym3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IENIb MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MMOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHMBATh aJEKBAaTHOCTb MOJEIH MOJEIHUPYEMOMY OOBEKTY WIIU
MpoliecCy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HATJISAIHOM

BUJE

22

YMmenune kinaccu(UUIUpOBaTh OCHOBHBIE 3a7auydl  aHajiW3a JaHHBIX
(mporHozupoBaHue,  Kiaccuukauus, — KilacTepus3alus,  aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCIIE0BATEIILHOCTh PEIICHNUS 3a/1a4 aHaAJIN3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Ipeodpa3oBaHuEe JAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPCTAUUA PE3YIIbTATOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETU3alMu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMEpeaaud MpU HW3MEHEHUU

UHPOPMALIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

24

YMeHue cTpouTh KOJ, 00ECHeuMBAIOIMNA HAUMEHBLIYI0O BO3MOXKHYIO

CPCAHIOK0 INHY COO6H.I€HI/I$I IIpH HM3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHUH 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI IMOCTPOCHHUSI 3aMMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHUS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YHCIAa B MO3ULHUOHHOM CUCTEME
CUUCIIEHHUSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B MO3UIHUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Tabiuie
UCTUHHOCTH; UCCIIEZIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAMICTO NEPEMCHHBIC, PCIIATh HECIOKHEBIC JIOTHYCCKUC YPABHCHU A

2.7

2.8

YMeHue pemrath alropuTMHUYECKHE 3aJIadM, CBS3aHHBIC C aHAIA30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHBIX MyTed MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKOro rpada)

YMeHue Ucronb30BaTh JePeBbs MPH aHATHU3E U TOCTPOSHUHU KOJIOB U JUIS
MpeJICTaBICHUST apU(PMETUUECKUX BBIPOKEHUH, MPU pPEUICHUH 3aaad

IIOMCKA M COPTUPOBKHU; YMEHHE CTPOUTH AEPEBO WIPHI MO 3aJAHHOMY




ITOPUTMY; pa3pabaThiBaTh U1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO

UTPbI

29

2.10

2.11

2.12

YMenue AHAIIM3UPOBATL AJITOPUTMBI C  HCIIOJIB30BAHUCM TaGJII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

IMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsl PEUICHMs OJHOMN

3a1a4u

Bnagenue yHHMBepCanbHBIM S3BIKOM TMPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackane, Python, Java, C++, C#), npeacraBneHusiMu 0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOIb30BaTh OCHOBHbBIC
VOPABJSIIONIME  KOHCTPYKIIMU;  YMEHHUE  OCYIIECTBIISITH  aHAIHU3
NPEJIOKEHHOW  MPOTrpamMMbl:  OMpeNessTh  Pe3ylbTaThl  pPabOThI
MIporpaMMbl TIPH 3aJIaHHBIX UCXOJIHBIX JAHHBIX; ONPEACIATh, P KaKUX
MCXOJIHBIX JAHHBIX BO3MOXKHO IOJIYYCHHE YKa3aHHBIX pe3yIbTaTOB;
BBISBJISITh JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommbOke B padore
nporpaMMbl;  (OPMYIUPOBATH  MPEJIOKEHUS MO  yIyYIICHHIO

MporpaMMHOT O KOoa

YMeHne peann3oBbIBATb HAa BBIOPAHHOM U W3Y4YEHHs  SI3bIKE
porpaMMupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTKu YyHcell, YUCIOBBIX
MOCJIEIOBATEIbHOCTENl M MAacCCUBOB: MPEJCTAaBICHUE 4YHUCIAa B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HaXOoXJAeHHWE MaKCHUMAallbHON
(MMHMMaNBHOW) HK(PBI HATYpaIbHOIO YUCIIA, 3alIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000IIEHHBIX XapaKTEPUCTHK DJIIEMEHTOB MAacCHBa WM YHUCIOBOMN
MOCJIEI0BATEIbHOCTH (cyMMBl, MIPOU3BEICHUS CpEeIHEero
apu(MeTUIECKOro, MHHHUMAJIHPHOTO W MaKCHMaJIbHOTO JJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, VIOBJIETBOPSIONINX 33JaHHOMY YCJIOBHIO);
COPTHUPOBKY 3JIEMEHTOB MacCHBa; YMEHHUE MCIO0JIb30BaTh B MPOrpaMMax
JIAHHBIE PA3JIMYHBIX TUIIOB C YyYE€TOM OrpPaHUYECHUI Ha JMANa30H HX
BO3MOJKHBIX 3HAUEHHUM, TMPUMEHSATh TPHU PEIICHUH 3a/1ad CTPYKTYPHI
JAHHBIX (CIUCKH, CJOBAapH, CTEKHU, OUYEPEIH, IEPEBBs); MPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE MOANPOTPAMMBI 1711 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATh IIPU pa3pa60TKe nporpamm




OMOIMOTEKH noamnporpamMm; yMCEHUC HCIIOJIB30BaTh CPCACTBA OTJIAIKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBaHUS

2.13

2.14

YMeHHe HCIONB30BaTh  3JCKTPOHHbIE TaONWIBl ULl aHAJH3a,
npeCTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peleHust, ToA0Op JIMHUK TPEH/IA, PEIICHHE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIO0Ib30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYIApCTBEHHBIX

ycIyT, UG POBLIX 00pa30BaTENbHBIX CEPBHCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Ludposas rpaMOTHOCTD

OCHOBHBIE TEH/ICHIIMH PAa3BUTHUSI KOMITBIOTEPHBIX TeXHOJOTUH. [lapannenbHbie
1.1 BbIUKCIICHHS. MHOTONpOLIECCOPHBIE CUCTEMBI. PacnipeienéHnbie

BBIYHUCIINTCIBHBIC CUCTEMbI U o6pa60TI<a OOJIBIIINX JaHHBIX

[IpuHIMIIBI TOCTPOEHUSI U amnmnapaTHble KOMIIOHEHThl KOMIIbIOTEPHBIX CETEi.
12 CeteBbie mpotokosibl. Cerb WHTepHer. Apnpecanuss B cetu VHTepHeT.
[Tpotokomnsl creka TCP/IP. Cuctema nomennsix umén. Paznenenne IP-cetu na

MMOACETH C MOMOIILI0 MAaCOK MOACETEH

@aiinosas cucrema. [louck B (aitnoBoii cucreme. IIpuHIMIBI pa3MeIeHus: u
1.3 UMEHOBaHUs (ailioB B gonroBpeMeHHOM mamsatu. [labimoHbl 11 onucaHus
rpynn Qaitnos
CkopocTh mepenaud JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Mepelaud  OT

1.4
HH(bOpMaI_[I/IOHHOl"O 00BEMa JaHHbIX U XapaKTCPUCTUK KaHalla CBA3H

udposanne nanupix. CuMMeTpHUHbIE U HecUMMeTpuuHble HQpbl. [udps

1.5 npoctoii 3amensl. [udp Lezaps. [udp Buxenepa. Anroputm mudpoBaHus
RSA

Kozpl, no3Bonsromue oOHapyKUBaTh U HUCIPABIATh OLUIMOKH, BO3HHMKAIOIIHME
1.6 Ipu nepenade naHHbIX. Paccrosane Xammunra. KogupoBanue ¢ NoBTOpeHUEM

OUTOB. KOI[H XOMMMHTa

2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBonuHoe  KkomupoBaHHE. PaBHOMEpHbIE W  HEPAaBHOMEPHBIE  KOJIBI.
1 JlexonupoBaHue COOOIIEHHI, 3aTUCAaHHBIX C TOMOIIHIO0 HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHre 0HO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOILBIO

nepeBa

Teopernueckne mnoaxoAbl K OLEHKE KoynyecTBa HHGpopMmauuu. EnuHUIb!
29 u3MepeHus: KojudectBa HH(opmanmu. AJ(aBUTHBIM TOJIXOJ K OLIEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmarmu. Dopmyna

Xaptau. Uadopmanus u seposarHocts. @opmyna Illennona

Cucremsr cumcneHusi. Pa3BépHyTras 3amuch IENbIX U APOOHBIX 4YHCEN B
MO3UIIMOHHOM cucTeMe cuucieHus. CBoicTBa MO3UIIMOHHOW 3alKMCH YHUCa:
2.3 KOJIMYECTBO U (P B 3aITUCH, TPU3HAK JETUMOCTH YK CJIa HA OCHOBAaHUE CUCTEMBI

CUMCJIEHHUS. AJITOPUTM TEpPEeBOJAa ILEJIOr0 4YHclia W3 P-W4HOUM CUCTEMBI

CUHCJICHUA B NCCATUYHYIO. AHPOpI/ITM nepeBoJa KOHe4yHOH P-muHO# ,Z[p06I/I B
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2.5

JECSTUUHYIO0. AJTOPUTM IEPEBOJA LENOr0 YHcia U3 JECITUUYHOM CHCTEMBI
cuncienus B P-uunyto. IlepeBos xkoHeUHOH necsiTuyHON aApoOH B P-nunyro.
JlBonuHasi, BOCbMEPUYHAsl U LIECTHAALATEPUYHAs CUCTEMbI CUHUCIICHUS, CBA3b
MEXIy HHMMU. ApHpMETHYEeCKHE OIepaluy B MO3ULMOHHBIX CHCTEMax
CUHCIICHUS

TponuHass ypaBHOBEIICHHAas CHUCTEMAa CUYUCIECHHs. JIBOMUYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OpHoGaiiTHbIE KOJIUPOBKHU.
Crannaptr UNICODE. Koauposka UTF-8. Omnpenenenue nHpOpMarmoHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii.  OuneHka  MHPOPMALMOHHOTO  00BEMA
rpagUyYecKuX JaHHBIX MPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUpPOBAHUS
ugeta. L{BeroBeie mogenu. KoaupoBanue 3Byka. OneHka MH()OPMALMOHHOTO
00BéMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aAaHHBIX 4YaCTOTC JHUCKPCTU3AIMU U

Pa3psAAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTe BbIcKa3biBaHUS. BrIcka3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaOnuubl MCTUHHOCTH. JIOrMyeckue BBIPAKEHHUS.
Jlornueckue ToxnaecrBa. Jlormueckue onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTUKU. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornueckue (yHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

2.9

Jlormueckue »neMeHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHuoropa3psaasslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX I10
3aJJaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3allUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenu u moxaenupoBanue. Llenmn monenupoBaHus. AJEKBaTHOCTh MOJIETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ylnbTaTOB MOJAETUPOBAaHUS B BHUAC, YIOOHOM JUIs
BOCIIpUATHS 4YeJNOBEeKOM. ['padudeckoe TMpencTaBIeHUE MaHHBIX (CXEMBI,
TabuLbl, rpaduKm).

[IpeacraBnenue wHENbIX YHUCEN B MNaMATH KoMIbioTepa. OrpaHMYE€HHOCTH

JMarna3oHa 4yucell IpH OrpaHMYEeHUH KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

pa3psaHOi ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJIHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuii, apudMeTHUECKHH U
uukiauyeckuit cauru. lludpoBanue ¢ mnomoupl0 MOOUTOBOM omepanuu

«uckirovaroee MJINy

IIpencraBieHue BELIECTBEHHBIX YHMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlas 4acThb
U TOopsAoK ymcrna. Jluama3oH 3HaueHWI BemeCTBEHHBIX uucen. [Ipobiemsl
XPAHECHMS BEIIECTBECHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
pa3psaoB. BelnonHeHne onepanyii ¢ BEIECTBCHHBIMU YMCIIAMH, HAKOILICHHUE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHble ToHATHSA. Buael rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEKHOCTHU, BECOBBIX MaTpHUll, CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBS3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTHUMAJIBHOTO TYTH MEXAY BepuIMHamu Tpada, ompesesieHne KOJIU4ecTBa
pPa3IMYHBIX MyTeH MEXJy BEpIIMHAMH OPUEHTUPOBAHHOTO AaIlMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe npepeBo. [lepeBpsi mowmcka. CrocoObl 006xoma nepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U 1epEeBbEB MPU ONMCAHUN 0OBEKTOB U MPOLIECCOB OKPYKAIOIIEr0 MUPA

2.15

2.16

JIMCKpETHBIE UTPHI IBYX UTPOKOB ¢ TIOJHOM nHpopMarueid. [loctpoerue nepesa
nepebopa BapUAHTOB, OINKCAaHUE CTPATETHH WIPhl B TaOMWYHOU opme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/Il"pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTuUKanuss ©  MOHMCK
n300pakeHui, pacro3HaBanue Jull. Vcrnoab30BaHNe METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydarommux  cucreMax. lcmonp3oBaHue — METOIOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. uTepuer Bemieil. Heliponusie

CCTHU

3.1

32

ANTOpUTMBI ¥ IPOTPaMMHUPOBaHHE

CDOpMaJ'II/BaI_[I/IfI INOHATHA AJITOpUTMA. Mamuna TBIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIYMCIEHUH. Bpemsi paGoTel U 00BEM HCIONB3YyeMOit
aMsATH, WX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OneHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI NOJIMHOMHAIBHON
cinoxHoctu. [lepeGopubie anroputMmel. IlpuMepsl pa3nUyYHBIX aNTOPUTMOB

peuicHu-d OJHOM 3ala4ui, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDH
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Omnpenenenre BO3MOXKHBIX PE3YyJIbTaTOB pabOThl MPOCTEHIINX aITOPUTMOB
YIPaBICHUS UCIIOJHUTENSMU U BBIYMCIUTENBHBIX alrOpUTMOB. OrpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyEMbIid pe3yabTaT

34

3.5

3.6

AnroputMbl 00pabOTKM HATYPaJbHBIX YHCEN, 3aMMCAHHBIX B MO3WIIMOHHBIX
cUCTeMaX CUMCIEHHUsA: pa3OueHHe 3aluCh YHuClla Ha OTIENbHble LUQPBI,
HaxXOoXJICHHE CYMMBbl U TNpOU3BENEHHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MHHHMAITEHOW ) U PHL.

[IpencraBienue uuciaa B BUAE HAabOpa MPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMS B cCTeleHb. [IOMCK MHPOCTBIX YHCET B 3aJaHHOM

Aruara3oHe ¢ IOMOLIBIO aJIlr'OPUTMaA «PEIICTO BpaTOC(beHa»
MHOFOpa3p5[,I[HBIe OeJIbIC YKcClia, 3aa4u ,Z[J'IPIHHOfI apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOUMCITICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMUECKHe. BeTBieHus.
Cnoxusie ycinoBus. Lukisl ¢ yenoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHamuxcs B (aiinax. TekcToBble U JBOMYHBIE (ailiibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
daiin.

Pazbuenue 3amaun Ha moa3anaun. [lognmporpaMmmer (TpotieAypsl U PYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH S3BIKA IIporpaMMHUpOBaHUsA

3.7

3.8

3.9

3.10

Pexypcus. PexypcuBnble npoueaypsl 1 GyHnkuuu. Mcrnonb3oBanue creka Ais

opraHu3anu pCKypCHBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UMcIeHHble METO/bI
pelleHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JENeHUs.
[Tpubnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCJIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METO/] Tparenuil).
ITouck Mmakcumyma (MUHHUMyMa) (GYHKIMHM OJHOM IEPEMEHHOW METOa0M

IIOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  (QYHKIOUM  S3bIKa
MPOrpaMMHUpPOBAaHUS AJIi  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJoBa MO MNpPOOETbHBIM CHMBOJIAM, IOHMCK
MTOACTPOKH BHYTPH JTAHHOM CTPOKH, 3aME€HA HANJACHHOW IMOJCTPOKH Ha JPYTYIO
CcTpoKy. I'eHepaiisi Bcex CJIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLIUX
3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel U MOCJIEIOBAaTEIbHOCTH 4YHCEI. BrruucieHue O606H_IéHHLIX

XAapPaAKTCPUCTHUK DJJICMCHTOB MaCCHUBa WA YHCIOBOM IIOCIEA0BATEILHOCTU




3.11

(cyMMBI, TIpOM3BENEHHS, CPEIHEro apu(PMETUYECKOro, MHUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JIIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCJIOBUIO). JIMHEWHBIN MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBka oJHOMEpHOro mMaccua. [IpocTeie METOBI COPTUPOBKU
(Meron my3blpbKa, METOJ BbIOOpa, COpPTHpPOBKAa BcTaBKaMu). CoOpTHpPOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (asroputM QuickSort). JIBoMdHBIN

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBICE MacCUBBI (MaTpuIlbl). AJNTOpUTMBI 0O0pPabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHWE JIBYMEPHOT'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
IpaBUjIaM, IOUCK AJIEMEHTA B JBYMEPHOM MACCHBE, BHIYHCICHHE MaKCUMyMa
(MMHMMYMa) ¥ CyMMBbI 3JIEMEHTOB ByMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accolaTHBHBIE  MACCHBBL, OTOOpaxeHHs).  XOII-TaOJUIIBI.

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIOBapA AJIA 3aJlaHHOI'0 TCKCTa

Creku. AHanM3 TNPaBUIBHOCTH CKOOOYHOrO BBIpaKEHUS. Bpruucienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu Al BpEMEHHOIO XpaHEHUS TaHHbIX

Anroputmbl Ha rpadax. I[locTpoeHHe MHHHMAILHOTO OCTOBHOTO JiepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(i)a. KonmuectBo Pa3iInIHBIX
nyTell Mexay BeplIIMHAMHM OpPUEHTHPOBAHHOIO AalMKIMYEeCKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOrO
BbIpakeHUs. PexypcuBHBIe airopuT™Mbl 00xo0a nepesa. Mcnons3oBanue creka

Y odepeu i 00Xxo/a nepena

3.16

3.17

JlnHaMHuueckoe MporpaMMHpPOBaHUE KaK METO/] pELIEHMs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKIIHIA,

MNOJCYET KOJIUYECTBA BAapHWAaHTOB, 3a1a4Y1 OIITUMH3AlIUN

[Tonatue 06 0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kyacchl. CBOMCTBA U METO/IbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

HHKchyJ’IﬂHI/IH, HacJICcJ0BaHUC, HOJ'II/IMOp(bI/IBM

WHudopmanoHHbIe TEXHOJIOTUU

4.1

Amnamms JaHHBIX. OcHOBHBIC 3ala4uu aHaJIM3a JaHHBIX: IIPOTHO3UPOBAHUC,

KJ'IaCCI/I(I)I/IKaI_II/ISI, KJIaCTCpu3anus, aHaliu3 oTKJIoOHeHHH. IlocnemoBaTenbHOCTh




4.2

4.3

pelIeHus 3a/1a4 aHaIM3a NaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OIICHKA
KayecTBa JaHHBIX, BHIOOp W (WIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTepIpETaIus pe3yibraToB. [IporpaMmmMHbie
cpeacrtBa U WHTepHET-CEpBHUCHI Ui 00paOOTKUM M TPEICTABICHUS JaHHBIX.
Bonpimme nannpie. MammHHOE 00yueHue

AHanu3 NaHHBIX C TMOMOIIBIO AJIEKTPOHHBIX TaOMUI. BblymcieHune cymMbl,
cpenHero  apudMeTH4YecKoro, HamOOJbIIero (HAaWUMEHBINEr0) 3HAYCHHS
nuanazoHa. Beramcnenne kod((UIMEHTa KOPpENUUud IBYX PsIOB JaHHBIX.
[TocTpoeHne CTONOYATHIX, JTMHEHYATHIX M KPYrOBBIX nuarpamm. [loctpoenue
rpadukoB  ¢yakuuid. [logbop  nMHMM  TpeHAa, peUIeHHE  3ajad
MPOTHO3UPOBaHMs. PelieHrne 3aau ONTHMHU3ANUU C TIOMOIIBIO JICKTPOHHBIX

TadJIUIL

JluckpeTu3anus TpH MaTEeMaTHYeCKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBMKEHUS. MoaennpoBaHue OHOIOTHYECKHX
cucreM. MaTtemMaTtu4yeckue MOJEId B OKOHOMHUKE. BbIuMCIUTEIbHBIE
AKCIEPUMEHTHI ¢ MozesiMu. OOpaboTka pe3yslbTaToB AKCIEpUMEHTa. MeTon
HAaUMEHBIINX KBaJpaToB. OIlIEHKa YHCIOBBIX IapaMETPOB MOJEIUPYEMbIX
O0BEKTOB W TMpOIeCCOB. BoccTaHOBIEHHWE 3aBHCUMOCTEH MO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepostHOCTHBIE MOJICIIH. Metonnl Momnte-Kapio. HNmutanmonnoe

MozenupoBanre. CHCTEMbI MaCCOBOTO 0OCITYKHUBAHUS

TaOnuunble (pensiuoHHble) Oa3bl JOaHHBIX. TalOmuma — mpencTaBiIeHHE
CBeJIeHUI 00 OQHOTHUITHEIX 00beKkTax. [loie, 3amuch. Kirrou Tabaumel. Pabota ¢
roroBoil 6a3oil gaHHbIX. 3amosiHeHUe Oa3bl naHHBIX. [louck, copTupoBKa H
(buabTpaIus JaHHBIX. 3aPOChl HAa BEIOOPKY JaHHBIX. 3alIPOCHI ¢ TapaMeTpaMH.
Brrancisiemble nosist B 3ampocax.

Mmuorotabiauunble 6a3bl JaHHBIX. TUIBI CBA3e Mexay TabnuuaMu. BrernrHwmii
ko4, [lenoctHocTh 6a3bl JaHHBIX. 3ampockl K MHOTOTAOJIMYHBIM 0Oazam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpexncrtBa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl.  CHOCKH,
ornapieHue. IIpaBuna  IUTUPOBAaHMS ~ UCTOYHUKOB U O(GOpPMIICHHS

OoubmmorpaduuecKux CChUIIOK




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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