MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTepcTBO 00pasoBaHus U Hayku Pecnyoauku Komu
Ynpagsienue 00pa3oBaHusi AAMUHHCTPALIMU MYHHMIUNIAJIBHOTO pailoHa
"Tpouuxo-Ileyopckuii"

MBOY COHI Ne 1 nrr. Tponuko-Ileuopck

PACCMOTPEHO Ha YTBEPX/EHO
3acemagnu [1IMO Tlupextop
Iporokon Ne 1 ot 30 asrycra TMpukas Ne 326 ot 31.08.2024r.

2024 1.

MoanncaHo undposoli
noanucbto: CymnHa Onbra
AnekceesHa

Jata: 2024.11.30 11:38:21 +03'00'

PABOYAS [IPOTPAMMA
(ID 6169643)

yueOHoro npeamera « MupopmaTukay (yriry0JéHHbIN YPOBEHbD)

1151 ooyuarommmxcest 10 — 11 kiraccos

Tpouuko-Ilewopck 2024



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npencrasieHHbix B PI'OC COO, a takxke denepanbHON paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeisseT pacupeieieHUE ero
o kjaccaMm (rojam u3ydeHus), Ja€T MpUMEpPHOE pachlpe/ieieHue yueOHbIX YacoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh WX  HM3YYCHHS C  y4E€TOM  MEXKMOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o nHbOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COIEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOW JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4YE€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yaromie
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTH  TpUMEHEHUsT  WH(POPMATUKHU, TPEKIE  BCErO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPhIBHOW TMOJATOTOBKH OOYYaIOIIUXCS B 00JacTH
uHDOpMATHKA W WUH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, Ma€T TEOPETHUECKOE OCMBICICHUE, WHTEPIPETAUIO U 000O0IIeHHE
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0nacTsax. OHM BKJIIOYAIOT B CeO0s:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
IPU3HAKOB M B3aWMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH Pa3IMUHbIC TTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HHCTPYMEHTapusi JaHHOMU
npeaMEeTHOM 00J1acTu;

HaJu4yue TPEeACTaBICHUM O JAaHHOW MpeAMETHOW O00JIACTH KakK I€JI0CTHOM
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusX  NpOPEeCcCHOHANIBHOrO  O0pa3oBaHHA MO  CHEHHUAIBHOCTSM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € HU(PPOBBIMU  TEXHOJOTHUSAMM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HWE, MPOMBIIUIEHHbII MHTEPHET BEUIeH, HWCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHas 1enb u3y4yeHusi yuyeOHoro mnpeamera «WHdopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pBhIHKE Tpyaa. B CBsI3M ¢ 3TUM H3y4yeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTUK, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIILICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMHU OLCHUBAHUA U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



c(OPMHPOBAHHOCTh  TPEJCTABICHUH O BIUSHUM  WHQGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE TPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHHS, BKIIOYAs
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd MHTEepHET W WCHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HHOOPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIMN anmapaT HUHPOPMATHUKH, BOMPOCH KOAUPOBaHUS HHPOPMAIUU,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETUPOBAHHS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHHS, pa3pabOTKy aJTOPUTMOB U OIIEHKY X CIIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBAIIEH  BOIIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPpaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aja4ax aHaJIM3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJis PEIICHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro mpeamera «Hbopmatrkay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO TIPOTpaMMy OOYyYEHHs, HO MOTYT ObITh MPEAJIOKEHBI ISl U3yUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO Ccepbl JEATEIBHOCTH. YTIIYyOJIEHHBIH YpOBEHb W3y4YEHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HWHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh M3MEHEHAa 1O YCMOTPEHHUIO YYHUTENS TPH MOATOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHIOBAHHBIX JIJIS1 U3y4eHUs UHHOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 MIUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHbie CUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIbIOTEPOB U KOMITBIOTEPHBIX cUCTEM. Bubl
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrepaloOHHBIE CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTtpouctB. MHCTammsiuuss W JAEUMHCTAULALUSA  HPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u 1uudpoBeix pecypcoB. IlpompuerapHoe u  CBOOOAHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
POrpPaMMHOTO o0ecriedeHus U UG POBBIX PECYPCOB.

[TpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHet. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojcetm ¢ moMmouipto mMacok mnoxacereil. CereBoe
aagmMuHuctpupoBanue. [lojlydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKCHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonnopmaImoHHbIe CUCTEMBI. | €00KAIIMOHHBIE CEPBHUCHI PEATLHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aMMOJAEWCTBHA M oOMeHa JaHHbIMU. CeTeBoit
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOoruil. O01uume mpoOsieMbl 3aiuThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHMPOBAHHOIO  JOCTylla K  JIMYHOHU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konuposanue. [laposbHas 3anmTa apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buwxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudpopmanus, nanHsle U 3HaHUs. VHPOpMalMOHHBIE MPOLIECCHl B MPUPO/E,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMMH, 3alMCAaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MEpeHHs KonuecTBa nHPpopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrembl cumuciieHusi. Pa3BépHyTas 3amuch IeJbIX U APOOHBIX 4YHCENl B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEUYHOM P-M4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOU pgecsaTUyHOW npobu B P-uunyro. J[BouwuHas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckre omepandd B TO3UIIMOHHBIX CHUCTEMAaxX CUMCIEHUA. TpowyHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIUOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOnaUIBI MUCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBICE HOpPMaJbHBIE (DOPMBI, AJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3allMCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YMCEel NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIbHBIX YUCEI.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BelIeCTBEHHBIX uucell. [IpoGnemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psaoB. BbInosiHEHME omnepanuii ¢ BEMIECTBEHHBIMM YMCIIAMHU, HAKOIUIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThI MPOCTEHIINX aJTOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTJIAAUUK, TpoduaupoBuMK. KoMmunsmus u uHTepmperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJb30BAHUEM 3apaHEE OMNpPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucjaa Ha OTAENbHbIE LHQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yucia B BUJEe HA0Opa MPOCTBIX COMHOXKUTENEH. AJNTOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pexypcus. PexypcuBHble 00beKThl ((paktanibl). PexkypcuBHBIE MNpoleaypbl U
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHBIA IPUHLAI IOCTPOEHUS POTPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOE BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ NPSAMOYTOJIbHUKOB, METOJ



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TOSIBJICHUM CHMBOJIA B CTPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeobpazoBanue ynciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSAIOIIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputMm QuickSort). JIBowuHbId TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IMIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCUBE, BbIUHMCIEHHE MaKCUMyMa (MUHUMYyMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX mpoueccopax. O0ayHble CEpBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnnorpaguueckux ccpuiok. OdopmieHue crucka JIUTepaTypsbl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl TaHHBIX, HHTEPIPETAUs pe3ysbTaToB. [IporpammHbie cpeacTsa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HAUOOJBIIETO (HAUMEHBLIET0) 3HAUEHMSI AUAIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHUII € MOMOLIBI0 Noa0Opa IMapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHkus, orpaHudyeHus. JlokaibHble M T00QJBbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0cCHOBbI HHPOPMATHKHU

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmbl CKaTHsl JTaHHBIX C TOTEpSAMH. Y MEHbIIICHUE
rIyOuHBI KogupoBaHus 11BeTa. OCHOBHBIE Hen anroputmoB cxatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHs OIIMOOK TIpU Tmepefade JaHHbIX. Kombl, MO3BoOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaimoHHbli porecc. OOpaTHast CBs3b.

Mopenun u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'paduieckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbIe MoHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYyTH MEXIYy BepIiMHaMu Tpada, OmpeAcsieHHE KOJIMYeCTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. [[ucKkpeTHble Urpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BIUrphHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus YCTHOW pedyn. KOorHUTHBHBIE CepBUCHL. MmeHTH]uKaIys u MOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaromuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MICmosib30BaHHE METOJIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B oOydaronmx cucreMax. Mcrnonb3oBaHue METO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

Qopmann3anuss  OOHATHS  anroputma.  Mammnaa  TeropuHra  Kak
YHUBEpCAJIbHasA MOENb BeruncieHui. Tesuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopuble anroputmbsl. IlpuMepsl pa3iauuHBIX — aJTOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID aAJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOII-TAOJIHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUILHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluuciaeHue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOMYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJauyM, PEIIAEMbIE C IOMOILBIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nonb3oBatens. lcnonb3oBaHWE TOTOBBIX — YIPABIIEMBIX — 3JIEMEHTOB  JUJIA
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAIN3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
dbunbTpanys TaHHBIX. 3ampOoChl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MMapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE O CEpBEPHON U KIIMEHTCKOM YaCTAX CauTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300paykeHui C KCIONB30BAHUEM PA3THYHBIX ITU(POBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
ObecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymb. Pabora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. I[lpumutuBbl. HM3MeHeHHe moOpsiiKa SJIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble Mmonemu. Marepuansl. MoaenupoBaHUE HWCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHNN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHUHCKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuwaromierocs OyayT copMHUpoOBaHbl CIETYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUIECKOMY HACJIENINUIO, TOCTIXEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUEHTUPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH Pa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



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

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHHUITMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIA BBHIOOp Oymymield mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

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

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHO! MPAKTHUKH, 32 CUET IIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHIYAIBHO U B TPYIITIC.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONpENENATh LEJN JACSITENBHOCTH, 3aJaBaTh IapaMEeTpbl W KPUTEpUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHHS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pEelICHHs, HAaXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBIISATh  IOWUCK,  aHallu3, CUCTEMaTU3aluilo |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMIoJieHueM TpeOOBaHUM HSPrOHOMHUKU, TEXHUKH OE€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaI/IMO,HeI;'ICTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ y4€TOM MHEHMH YYaCTHHKOB, OOCYXIATh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENbHON  pedieKcMM KaKk  OCO3HaHUS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JPYIMX IIpH AaHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJICHUE TIPEACTABICHUSIMH O POJM WH(OpPMAIMU W CBSI3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBI  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIaJICHUE METOJaMH Toucka uHbopmamuu B ceTd HWHTepHET, ymeHue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJaccu(UIIMpOBaTh OCHOBHBIE 3a/Jlaud aHaW3a JaHHBIX (MIPOTHO3UPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1ay aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, MHTEPIPETAIHS Pe3yIbTaTOB,;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOECIEUEHUsI IS pEHIeHUs Y4YeOHBIX 3a1ad 10
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUINAX pPa3pabOTK W (YHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHOpMaIluU, YMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 YWCia B MO3ULIHMOHHON CHUCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JM3BIOHKTUBHONW U KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuE O0a30BbIX aJIrOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CIIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX aJIrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEJICIISITh PE3YNIBTAThl PA0OTHI MPOTPAMMBI TIPH 33aHHBIX UCXOJHBIX JTaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBICE TEKCTOBBIE JOKYMEHTHl U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAasi  BBIYUCIEHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOrO ypoBHS 6 11
Knacce oOyvarommmucs OyAyT  JOCTUTHYTBHI — CIIEIYIOIIME  MPEIMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00€CIEYMBAIONIUN HAWMEHBIIYI0 BO3MOXKHYIO CPEIIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS] ONTUMAJILHOTO TMyTH MEXAYy BepiiuHamu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAKEHUMN, TIPU PEIICHUN 3a/1ad TTIOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHJEC MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
YYETOM OTPAHMYCHUN HAa JWANa30H UX BO3MOXHBIX 3HAYECHUM, NMPUMEHATH IIPU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUpPOBaHMs], YMEHUE JOKYMEHTUPOBATH MPOrPaAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M padOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOUCK 3amuced B 0a3e JaHHBIX, HAMOJHITH pa3paboTaHHYyO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, TIOJYYCHHBIX B XOJIE MOJCIMPOBAHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

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

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABIICHUA O Kpyre pemaeMbIX 3a7ad MaIlluHHOTO OO0y4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue
Ne
pa3esioB U TeM
n/n KoauuecTBO 4acoB
MPOrpamMmbl
Kontpoasubie IlpakTnueckue
Bcero

padoThI padoThI

Paznea 1. lndpoBasi rpaMOTHOCTD

Kommbrorep -
YHUBEPCaJIbHOE

1.1 . 6
yCTPOMCTBO 00pabOTKU
JTAHHBIX

19 [IporpammHuoe 5
o0ecrnieueHue

1.3 KowmmbloTepHBIE CETH 5

14 WNudopmannonnas 7
0€301acHOCTb

Wroro no pazueny 24

Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH

[IpencraBnenue

2.1 wHpOpManuu B 19
KOMITBIOTEpE

2.2 OcHOBBI anTeOphl JIOTUKU 14

2.3  KowmmbrotepHas 7 1

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/8al179lc

https://m.edsoo.ru/8al179elc

https://m.edsoo.ru/8al79elc

https://m.edsoo.ru/8al179elc

https://m.edsoo.ru/8al179elc

https://m.edsoo.ru/8al79elc

https://m.edsoo.ru/8al179elc



https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c

apupmeTnKa
Wroro no pazueny 40

Pa3nes 3. AlropuT™Mbl M IpOrpaMMHpOBaHue

BBenenue B
3.1 A 16
MIPOrpPaMMHUPOBAHHE
BcnomorarenbHbie
3.2 8
AJITOPUTMBI
3.3 YucneHHsle METOIBI 5
3.4 ANTOpUTMBI 00pPa0OTKH 5
' CUMBOJIBHBIX JTaHHBIX
Anroputmsl 00pabOTKH
35 P P 10 1
MAaCCUBOB
Hroro no pazgeny 44

Pa3nen 4. UndopmaumoHHbie TEXHOJTOTHH

O6paboTKa TEKCTOBBIX

4.1 6
JTOKYMEHTOB
4.2  Ananuz qaHHBIX 8
Hroro no paszneny 14
Pe3epBHOE Bpems 14

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

0.5

3.5

2.5

136

https://m.edsoo.ru/8al179lc

https://m.edsoo.ru/8al179lc

https://m.edsoo.ru/8al179lc

bubmuorexka [JOK
https://m.edsoo.ru/8al179%lc

bu6mmoreka [IOK
https://m.edsoo.ru/8al79lc

bu6mmoreka [JOK
https://m.edsoo.ru/8al179%lc

bu6mmoreka [JOK
https://m.edsoo.ru/8al179%lc

2 21.5


https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
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https://m.edsoo.ru/8a179e1c

11 KJIACC

Ne HaumenoBanme pa3jaesioB

n/m H TeM NPOrpamMmbl KoumnuecTBo yacos
Kontpoabubie IIpakTunueckue
Bcero
padoThI padoThI

Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATUKH

Wudopmanus u

1.1 wunadopmamuoHHBIC 10
HPOLIECCH

1.2 MopenupoBanue 8

Hroro o pasneny 18

Pa3nes 2. AnropuT™Mbl 1 IpOrpaMMHpOBaHue

DneMeHTHI TEOPUH

2.1 6
AJITOPUTMOB

99 AJNITOPUTMBI U CTPYKTYPBI 08
TaHHBIX
OcHOBBI 00BEKTHO-

2.3  OpPHEHTHUPOBAHHOTO 16
POrpaMMHPOBAHHS

Hroro 1o pasneny 50

Pa3nen 3. Un¢opmManmoHHbIE TEXHOJIOTUH

3.1  KowmmsiotepHo- 8

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

2.5

10

4.5

bu6mmoreka [IOK
https://m.edsoo.ru/8al79%lc

bu6mmoreka [IOK
https://m.edsoo.ru/8al79lc

bu6mmoreka [JOK
https://m.edsoo.ru/8al79lc

bu6mmoreka [JOK
https://m.edsoo.ru/8al179elc

bu6mmorekxa [IOK
https://m.edsoo.ru/8al179%lc

bu6mmoreka [IOK


https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
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MaTEMATHIECKOE
MOJICJTUPOBAHUE
3.2  bBasbl JaHHBIX 10
3.3  BeO-caiitnl 14
3.4  KowmmnbrorepHas rpaduka 8
3.5 3D-moxpenupoBaHue 8 1
Htoro no pazneny 48
PesepBHOe Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

3.5

136

https://m.edsoo.ru/8al179elc

bubmuoreka [JOK
https://m.edsoo.ru/8al79elc

bubmuoreka [JOK
https://m.edsoo.ru/8al79elc

bubmuoreka [JOK
https://m.edsoo.ru/8al79%lc

bubmuoreka [JOK
https://m.edsoo.ru/8al79%lc

1 36.5


https://m.edsoo.ru/8a179e1c
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https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE

Ne uudposbie

Tema ypoka bp

n/n KounyecTBo yacoB  oOpa3oBaTe/ibHbIE

pecypchl
Kontpoasnbie IIpakTuyeckue
Bcero P P

padoThI padoThI

TpeboBanus TeXHUKH OE€30IIACHOCTH U
TUTHUEHBI IIPU paboTe C KOMIIbIOTEpPAMU U

JIPYTUMHU KOMIIOHEHTaMU HU(PPOBOTO .
OKPY>KEHUS

[TpuHIMIIB pabOTHI KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM

OOMeH JaHHBIMU C TTOMOIIBIO IITHH. 1
KoHTponnepsl BHEIIHUX YCTPOICTB

ABTOMAaTHYECKOE BHITIOJIHEHHE MPOTPAMMBI 1
MIPOIIECCOPOM

OnepaTuBHas, MOCTOSIHHAS U

JoJIroBpeMeHHasi namMsitb. KoHTposuiepsl 1
BHEIIHHUX yCTPOMCTB. [Ipsmoit noctyn k

maMsTy

CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUH 1
[IporpammHoe obecrieueHrne KOMITBIOTEPOB,
KOMITHIOTEPHBIX CUCTEM ¥ MOOMITBHBIX 1

YCTPOMCTB



10

11

12

13

14

15

16

17

18

19

20

CucreMHOE IPOrpaMMHOE 00ECIIeUEHHE.
OnepannoHHbIE CUCTEMBI

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapamienpsHOE IPOrpaMMUPOBAHUE

HUncTannanus u JCHUHCTAJLIIAI WA
IIporpaMmMHOI 0 obecneyeHus

@aiinoBbie cuctemsl. [IpuHUAIIBI
pa3MeIeHus] 1 UMEHOBaHUS (HaliioB B
JOJITOBpeMeHHOM mamsaTH. [11abmonb! mis
onMcaHus rpyni (ainon

3axonogarenscTBO Poccuiickoit denepanun
B 00JIACTH MPOTPAMMHOT0 00ECIICYEeHUS ’
JAHHBIX

[TpuHIUTIBI TOCTPOCHUS U alllapaTHbIE
KOMITIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cerp UnTEpHET

Pasgenenne IP-cetn Ha moaceTH ¢ TOMOIIBIO
MacoK IOJCETeN

CereBoe aIMUHUCTPUPOBAHNE

Bunsl nestensHoctu B cetd IHTEpHET.
Cepsucel UnTepHeta. 'ocynapcTBeHHbIe
3JIEKTPOHHBIE CEPBUCHI M YCIYTH
Nudopmanmonnas 6€30macHOCTh
BpenonocHsle nporpaMmMHoOe o0ecriedeHne 1
METObI OOPBOBI C HUM

[IpakTuyeckas pabora o Teme
"AHTUBHPYCHBIE TPOrPaMMBbI"



21

22

23

24

25

26

27

28

29

30
31

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

[udpoBanure JaHHBIX

AnroputMm mudpoBanus RSA.
Creranorpadust

[IpakTuyeckas pabora o Teme
"[lludpoBanue 1aHHBIX"

Wudopmanus, naHHbIC ¥ 3HAHUS.
WudopmanroHHbIe MPOIECCH B TPUPO/IE,
TEXHUKE U 00ILEeCTBE

HenpepbIBHBIE U JUCKPETHBIE BETUUYUHBI U
curHayiel. Heo6Xxo1umMocTh AUCKpeTH3anuu
nHbOpMAaINH, TPeTHA3HAYEHHON /IS
XpaHeHus, nepeaadn U o0paboTKH B
1U(ppPOBBIX cUCTEMaX

JIBonuHoe koaupoBaHue. PaBHoMepHBIE U
HepaBHOMEpHBIE KObI. [lekoaupoBaHue
COOOIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJOB

Ycnosue @ano. IloctpoeHrne 0AHO3HAYHO
JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JIepPEBa.
I'pad An. A. MapkoBa

EnuHUIBI 13MEepeHus KOJTHMIeCcTBa
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJMYECTBa HH(pOpMAIUU

CucreMbl CUHUCIICHUS

[lepeBoa uncen U3 OAHONM CUCTEMBI



32

33

34

35

36

37
38
39

40

41

42

CUMCIICHHUS B IPYTYIO

HBOI/I‘lHaH, BOCBMEpHUYHAA U
meCTHaAuaTCpuvIHasd CUCTCMbI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

HBOI/I‘lHaH, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUNCIICHUAA,
CBs3b MCXKIY HUMU

JIBonuHas, BOCbMEpUYHAs U
[IECTHAANATePHYHAs CHCTEMbI CUHCIICHHS,
CBSI3b MEX/Yy HUMH

Apudmernueckue oneparyu B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

TpOI/I‘lHaH YpaBHOBCUICHHAA CUCTEMaA
CUHCJICHUA

JIBOMYHO-JECATUYHAS CUCTEMA CUMCIICHUS
Konuposanue TexkcToB
PacTtpoBoe koupoBaHue n300paskeHU

[TpakTuueckas paboTa Mo Teme

" Muckperuzarus rpaduaeckoit
nHdopmanun"

[BeToBble MOAenU. BekTopHoe
komupoBanue. @opmatsl Gaitios.
Tpéxmepnas rpaduka. @pakranpHas
rpaduka

Koauposanue 3Byka. Onenka
MH(OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33J]aHHBIX YaCTOTE
JTUCKPETU3AIUHN U Pa3psITHOCTH



43

44

45

46

47

48

49

50

51

52

53

KOJIUPOBaHUs

IIpakTuyeckas pabora o Teme
"JluckpeTuszanus 3ByKoBor HHPpOpManuu'"

OcHoBBI aNreOpbl JOTUKU

Jlornueckue onepauuu. TabmuIb!
HUCTUHHOCTHU

Jlornueckue BelpakeHus. Jlornueckue
TOXJecTBa. JloKa3aTenbCTBO JJOTHUECKUX
TOYKIECTB C TOMOIIBIO TaOIUI] HCTUHHOCTH

[IpakTuueckas pabota 1o Teme
«[locTpoenue u ananu3 TaOIUI UICTUHHOCTH
B TaOJIMYHOM IIPOLIECCOPEN

Jlormueckue Ooncpalru 1 OoIcpalun HajJ
MHOXKECTBaMH

Jlormueckue Oorcpanyvu U orcpan Haq
MHOXKECTBaMH

3aKOHEBI anre6pbl JIOTUKH. DKBUBAJICHTHEIC
Hp606pa30BaHI/I$I JOTHUYCCKUX BBIpa)I(eHI/Iﬁ

Jlornueckne YpaBHCHHA U CUCTEMBI
YpaBHEHUU

Jlornyeckue GyHKIMU. 3aBUCUMOCTb
KOJIMYECTBa BO3MOKHBIX JTJOTHUECKHUX
(GYHKIUH OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTeMBI TOTMUECKUX (YHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIIECHHbBIE
JTU3BIOHKTUBHBIE 1 KOHBIOHKTHUBHBIE
HOpMaJsbHbIEe (POPMBI, aITOPUTMBI UX



54

55

56

57

58

59

60

61

62

63

64

IMOCTPOCHHUA 11O TaGJII/ILIC HNCTUHHOCTHU

Jloruyeckue JIEMEHTHI B COCTaBE
KOMIIbIOTEpa

Tpurrep. Cymmarop. MHoropaspsiaHblit
CyMMarop

[TocTpoeHue cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alKCh JOTUYECKOTIO
BBIPKEHUS 110 JIOTHUECKOH cxeme

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue HebIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHn4eHHOCTh AUana3oHa
qycell IPU OTPAaHHUYEHUU KOJINYEeCTBa
pa3psaoB. [lepenonnenue pa3psaaHoil ceTku

be33nakoBbIe 1 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBIN TOTIOJTHUTEIBHBIN
KO/l OTPULIATEIbHBIX YUCEI

[ToGuTOBBIC JTOTHYECKUE OTIEPALIIH.
Jlornueckuii, apupmeTuyecKuil u
IUKIUYECKUN CIIBUTH

[udposanue ¢ moMoOLIbI0 TOOUTOBOMN
onepauuu «uckiovaromniee UM
[IpeacraBnenue U XpaHeHUE B MAMSITH
KOMIIBIOTEPA BEILIECTBEHHBIX YUCET
Brinosinenue onepanuii ¢ BEMECTBEHHBIMU
YHClIaMU, HAKOTICHUE OMIHOOK TpH
BBIUHCIICHUSX

[IpakTuueckas pabora no teme «3yuenue
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78

nopa3pAAHOro MalliMHHOI'O NPCACTABJICHUA
OEJIbIX U BEHICCTBCHHBIX YHUCEII»

AHanu3 alropuTMOB

Dtarbl peleHus 3a/1a4 Ha KOMITBIOTEpE.
HNHCcTpyMeHTalTbHBIE CPEICTBA: TPAHCIISATOP,
OTJaTYMK, TPOPUINPOBIIHK

Cpena nmporpamMmmupoBanusi. KoMmumsius u
WMHTepIpeTaIus nporpaMm. BupryanbHbie
MaluHbl. IHTErpupoBaHHas cpejia
pa3paboTKu

Meroas! 0TJIaIKU IPOrPaMM

Tunsl nepeMeHHBIX B 3bIKE
MIPOrPaMMHUPOBAHUS

O6paboTKa LETbIX YUCET

O6paboTka BeIEeCTBEHHBIX YUCEIT
CrnyuaiiHble U TICEBAOCITYYaiHbIE YHCIa
BerBnenus. CnoxHble yCI0BHS

[ukiel ¢ ycnoBuem

[ukiel o mepeMEeHHOM.
B3anMo3aMeHs1eMOCTh pa3IMuHbIX BUIOB
IIUKJIOB

O06paboTka HaTYpaJIbHBIX YHCEN C
WCTIOJIH30BAHUEM IIUKIIOB

HaxoxieHre Bcex MpOCThIX YUCEN B
3a7aHHOM Juarna3one [IpakTuyeckas padbora
1o Teme «PemeHune 3a1a4 MeTo0M
nepebopa»

WNuBapuaHT nukia

e

0.5
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JIOKyMEHTUPOBAaHKE POTPAMM
O6paboTka JaHHBIX, XpaHIIKUXCS B (aitimax
PazOuenue 3agaun Ha OA3a/1a4H

Hcnonp30Banue cTaHIapTHON OMOIMOTEKH
s3bIKa nporpammupoBanus. [logknrouenue
OUOIMOTEK MOAIPOTPaMM CTOPOHHHUX
IIPOU3BOJUTEIICH

[Toanporpammsl (Tpoueaypsl U (YHKITUH)
[Momnporpammel (iponeypsl ¥ (pyHKITIH)
[IpakTuueckas pabora no teme "PazpaboTka
noAmnporpamMm"

Pexypcusi. PexkypcuBHbie 00BEKTHI
(ppakransr). PekypcuBHbIE POLIETYypPhI U
¢bynkuuu. Mcnons3oBaHue cTeka Juis
OpTaHU3aIH PEKYPCUBHBIX BBI30BOB

[IpakTuyeckas pabora o Teme
"PexypcuBHBIE IOAITPOrPaMMBI"

MoaynpHBIN NIPUHIMI IOCTPOCHUS
porpamm
UucieHHble METOBI

[IpakTrueckas padota nmo Teme «HucaeHHOE
pelieHue ypaBHeHUI

Hcnonb3oBaHnne AUCKPETU3ALNH B
BBIYUCIIUTCIIBHBIX 3aJJa4dax

[IpakTudeckas paboTa 1mo Teme
«[IpubnuxkEHHOE BEIYMUCICHHUE JUTUH KPUBBIX
U Tiomianei hpuryp»

[IpakTrueckas padota mo Teme «llonck
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95
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97

98

99

100

101

102

MakcuMyMma (MUHUMYMa) QyHKIIUN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AAropuTMBI 00pAaOOTKH CUMBOJIBHBIX CTPOK:
MOACYET KOJIMYECTBA IOSIBIICHUI CHMBOJIA B
CTPOKE

Aaroput™bl 06pabOTKH CUMBOJIBHBIX CTPOK:
pa3zbueHne CTPOKH Ha CJI0Ba MO MPOOEIbHBIM
CUMBOJIaM

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOKMCK MOJCTPOKU BHYTPH JaHHOM CTPOKH;
3aMeHa HallICHHOH MOJCTPOKHU Ha IPYTYIO
CTPOKY

[IpakTuueckas pabota no teme "O6padboTka
CTPOK C MCTOJIb30BaHUEM (PYHKIIHIA
CTaHJIaPTHOW OMOIMOTEKH S3bIKA
IIPOrpaMMUpOBaHUA"

I'eneparus cioB B 3ajaHHOM asipaBuTe

MaccuBbl 1 IOCIIEJOBATENBHOCTH YHCEIL.
[IpakTuueckas padbota no Teme "3anonHeHne
MaccuBa'

O06001IEHHbIE XapaKTEPUCTUKH MacCHBa

JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHetHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccuBe"

[IpakTuueckas pabora no teme "Ilonck
MUHHMAJIBHOTO (MaKCUMAJIHHOTO) 2JIEMEHTA
B YHCJIOBOM Maccube"

0.5

0.5
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106
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108
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110

111

112

113

114

115
116

CopTrpoBKa OJHOMEPHOTO MacCHUBA.
[IpocTeie METOIbI COPTUPOBKH.
[IpakTrueckas padota o Teme "lIpocTeie
METO/Ibl COPTUPOBKH MaccuBa"

CoptupoBka ciusinueM. beictpas

coptupoBka MaccuBa (amroputm QuickSort).

[IpakTrueckas padota o Teme "breicTpas
COpTUPOBKA MaccuBa"

JIBOWYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuueckas pabora 1o reme
" JIBOMYHBII MOUCK"

JIByMepHBIE MACCUBBI (MaTPHULIbI)
AnTopuTMBI 00pabOTKH MaTPHIL
Pemrenne 3amau aHanu3a JaHHBIX
CpenctBa TEKCTOBOIO Ipoleccopa
KommnsrorepHas BEpCTKa TEKCTa
[IpakTuyeckas pabota no Teme "Bépcrka
JOKYMEHTOB C MaTeMaTH4YE€CKUMHU
bopmymnamn"

WNHcTpyMeHTBI peLieH3upOBaHUs
[IpakTuyeckas pabora o Teme
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

O6naunsble cepBuchl. KomiektuBHas pabota

¢ nokymeHTamu. [IpakTuueckas padora mo
teme "KosnekTuBHas paboTa ¢
JOKyMEHTamMu"

Ananus JaHHBIX. bolbllie JaHHEIE

MarmmnaHoe oOydeHne

e

0.5

0.5

0.5

0.5
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121

122

123

124-
136

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

AHanu3 JaHHBIX ¢ TOMOIIBIO AJIEKTPOHHBIX
TalJIuI

[IpakTryeckas pabora o reme "AHanusz
JAHHBIX C TTOMOILBIO 3JIEKTPOHHBIX Ta0IHII"

[TocTpoenue rpadgukoB GyHKIIHIA.
[TpakTrueckas padota mo Teme "Harmsanoe
MIpeJICTaBJICHHUE PE3yIbTAaTOB
CTAaTHCTUYECKOW 00pa0OTKH TAaHHBIX B BUJIC
Jyarpamm CpecTBaMU pelaKTopa
ANEKTPOHHBIX Tabnui"

Jlunuu Tpenna. [Ipaktuueckas padora mo

teme "IlogOop muHUM TpeHaA,
IIPOrHO3UpOBaHue"

ITon6op napamerpa. [IpakTuueckas padbota
1o TeMe "UncieHHOoe pellieHne ypaBHEHUH C
MOMOIIbIO To100pa napamerpa”
OnTumu3anus Kak MOMCK HAUITy4IIero
pEILIEHNs B 3aJaHHBIX YCIOBHSIX.
[IpakTuyeckas pabora no Teme "Perenne
3a/1a4 ONTUMHU3ALUH C IOMOIIBIO
3JIEKTPOHHBIX Ta0HI"

['omoBast mpomexyTouHas aTTECTALMS

PesepBHOE Bpemst

1

13

136

0.5

0.5

0.5

0.5

21.5



11 KJIACC

Ne

n/n

10

Bcero

Tema ypoka

KonrTpoabubie IIpakTuuyeckue
padoThI padoThI

KonnyectBo nndopmaryu
AJNTOPUTMBI CXKATHS TaHHBIX
Anroput™m Xaddmana

[IpakTuueckas pabora no teme "Cxkatue
JAHHBIX C MOMOILBIO AITOPUTMA
Xadpmana"

Anroputm LZW

ANTOPUTMBI CKaTHs JAHHBIX C TOTEPSIMH.
[IpakTuyeckas padora no Teme "CixaTtue
JTaHHBIX ¢ ToTepsmu (anroputmsl JPEG,
MP3)"

CkopocTb nepeauu TaHHbIX
[Tomex0oycTOWYMBBIE KOJTBI
[IpakTuyeckas pabora o Teme
"[TomexoycroitunBbie KOAbI"

Cuctembl. KOMIIOHEHTBI CHCTEMBI U UX
B3auMoeiicTBue. CucteMHbiit A (PexT.
VYnpasieHue Kak HTHPOPMalMOHHBIN
nporecc. OOpaTHas CBA3b

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
Hara uudgposbie
U3ydyeHusi oOpazoBaTe/ibHbIE

pecypchI

0.5
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12
13
14
15

16

17

18

19

20

21
22

23

24

25

Moaenu 1 MOJETMpPOBaHKUE

I'padmr

Pemenue 3amau ¢ momouisio rpagos
JHepeBbs

OCHOBBI TEOPUH UTP

[IpakTuyeckas padora o Teme "[lonck
BBIMTPBIITHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuein"

CpezncrBa HCKYCCTBEHHOTO MHTEIICKTA

[IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOT'O MHTEIIEKTa"

@opManu3anus NOHATHS AITOPUTMA.
Mamuna TrroprHra Kak yHuBepcaibHas
MoJenb Beruuciennil. Tezuc Yépua—
TrropuHra

[IpakTuyeckas pabora o Teme
"CocraBieHHe MPOCTOM MPOrpaMMBbl IS
MamuHbl Teropunra"

Mamuna ITocra

Hopmansnbie anropugmel Mapkosa
ANTOpUTMHUYECKN HEPA3PELIMMBbIE 3aa4u.
3anavya octaHoBa. HEBO3MOXKHOCTH
aBTOMATHUYECKOM OTJIAJIKU IPOrpaMMm
Cn0KHOCTb BBIYMCIICHUM

[Torck MpOCTHIX YKCeN B 3aJaHHOM
JMarna3oHe ¢ IOMOIIbIO aJlrOpUTMa
«permieto Dparocherar

e
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27

28

29

30

31

32

33

34

35

[IpakTuyeckas padora no Teme "[lonck
MPOCTHIX YHCEI B 33JaHHOM JHana3oHe"

MHoropaspsiHbIe LeIble YKcia, 3a1a49u
JUTMHHON apu(METUKH

[IpakTuueckas pabota 1o Teme
"Peanuzaius BbIYKUCICHUH C
MHOTOpPa3psAIHbIMA YUCIIaMH"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OTOOpaKeHHMS ). XOII-TaOIHUIIBI.
[TocTpoenue ajndaBUTHO-4aCTOTHOTO
CIIOBapsi JIJIsl 3aJIaHHOTO TEKCTa

[IpakTuueckas pabota 1o Teme
"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brimenenune mocnemoBaTeIbHOCTEH 110
mabsiony. PerymsipHbie BEIpaKeHHUsI.
YacToTHBIN aHATU3

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. Ananu3 MpaBHUIIBHOCTU CKOOOYHOTO
BBIPpAXKCHUSA

Brruncnenue apupmMeTnaeckoro
BBIPAKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN
dbopme

[IpakTuueckas pabota 1o Teme
"Borunicnenue apupMeTuyeckoro
BBIPAXKEHUS, 3aIIMCAHHOTO B TOCT(MUKCHOMN



36

37

38

39

40

41

42

43

44

dhopme"
Ouepenu. Vcnionb3oBanue odepean st
BPCMCHHOI'O XpaHCHHA JaHHBIX

[TpakTrueckas paboTa mo Teme
"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUJIOYHBIX CTPYKTYp. J[BonuHbBIE
(bunapusbie) nepesbs. [locTpoeHue nepesa
JUIS 33JJAHHOTO apr(PMETHIECKOTO
BBIPKCHUS

[IpakTuueckas pabota 1o Teme
"Ucnonp3oBaHue 1epEBbEB IS
BBIYHCIICHUS apu(METHIECKUX
BbIpaKeHU1"

PexypcuBHBIE anTOpuTMBI 00X0/1a AEpeBa.
Vcnonp30BaHne cTeka M O9epe I IS
o0xo/a epena

PexypcuBHbBIE anropuT™Mbl 00X0/2a JAepeBa.
Vcnonp30BaHue cTeka U O9epe Iy ISt
o0xo/a epena

Anroputmsl Ha rpadax. [loctpoenue
MUHHMAaJIBHOT'O OCTOBHOTO JiepeBa
B3BELLICHHOT'O CBSI3HOT'O
HEOPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
HIAPUHY

KonngecTBo pa3nmuyHbIX MyTeH MEXITy
BEpITUHAMH OPUEHTHPOBAHHOTO
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50

51

52

53

54

AIMKINYeCcKoro rpada
Asroput™ JIeHKCTpBI.

[IpakTuyeckas pabora o Teme
"Beruncienue JiMHbI KpaTyauilero myTa
MEXy BepliHaMHu rpada (aIroputm
Heitkerpsn)"

Anropurm ®noiinga—Yopiamuia

3ajauu, peraemMsple ¢ IOMOIIbIO
JUHAMHAYECKOI0 IPOTPaMMHUPOBAHUS:
BBIUHCJICHHE PEKYPCUBHBIX (PyHKLUI

[IpakTruyeckas pabora o Teme
"Borunicnenue pekypcuBHBIX (PYHKIIHN C
MIOMOILBIO JMHAMUYECKOTO
IIporpaMMUpoBaHus"

33,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
ANHAMHUYECKOI'O IIPpOTrpaMMHUPOBAHU:
MOACYET KOJIMYECTBA BApHUAHTOB

[Tpaktuueckas padota o teme "llomcuér
KOJIMYECTBA BAPHAHTOB C IIOMOIIBIO
JUHAMHYECKOTO IporpaMMUpoBaHus"

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMporpaMMHUpOBaHH:
3a1a4yu OIITUMHU3aInu

[TonsTre o mapagurMax

nporpaMmupoBanus. O630p A3bIKOB
IIPOTrpaMMHUPOBAHUS

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUHI
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62

63

64

65
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67

OObekThI ¥ K1acchl. CBOICTBA U METOBI
00BEKTOB
OOBEKTHO-OPUCHTHPOBAHHBIN aHAIN3
[TpakTrueckas paboTa mo Teme

"M cnonp30BaHuE TOTOBBIX KJIACCOB B
nporpamme"”

Pa3paboTka nmporpamMM Ha OCHOBE
00BEKTHO-OPHUEHTHUPOBAHHOTO MOAXO0/a
[IpakTuueckas padota "Pa3paboTka
MIPOCTOM MPOTPaMMBI C UCTIOIB30BAHHEM
KiaccoB"

WNukancynauus. [Ipaktuueckas pabota no

teMe "Pa3paboTka kiacca, HCIIOIb3YIOIIEro

WHKaNCyJsuo"
Hacnenosanwue. [Tonumopduzm

[IpakTuueckas pabota 1o Teme
"PazpaboTka nepapxuu KiaccoB"

Cpenbl ObICTPOI pa3pabOTKU MPOTPaMM.
[TpoexTupoBanue uHTEpPeiica
10JIb30BATENS

[TpoexTupoBanue uHTEpPeiica
I10JIb30BATENSA

Hcnonb30BaHre TOTOBBIX YIPABIISEMBIX
AJIEMEHTOB JIJIsl IOCTpOeHust uHTepgelica

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpammsl ¢ rpau4eckum
unrepdeiicom”

N3yuenue BTOPOro s3bIKa

0.5
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75

76
77

78

IIPOrpaMMHUPOBAHUS

N3yuenune BTOpOro si3pika
IIPOrpPaMMHUPOBAHHUS

OTansl KOMIIBIOTEPHO-MATEMATHYECCKOI'O
MOICIINPOBAHUA

Jluckperusanys Ipu MaTeMaTH4YEeCKOM
MOZCJIIMPOBAHNUHN HENIPEPBIBHBIX IIPOLIECCOB.
MopenupoBaHue JBUKEHUS

[IpakTuueckas pabota 1o Teme
"MopenupoBaHue IBUKEHUS"

MopenupoBaHrue OMOJIOTHUYESCKUX CHCTEM.
[TpakTrueckas paboTa mo Teme
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

MaremaTudecKre MOIEIN B DKOHOMHUKE.
BrruucnurenbHbie SKCIIEPUMEHTHI C
MOJIEIIMH

BepostHocTHBIE MOAEnu. [IpakTueckas
pabora o Teme "MmutanmonHoe
MOJIETTUPOBAHUE C TOMOIIBI0 METO/1a
Moure-Kapno"

KommnbroTepHoe MoeTpOBaHNE CHCTEM
YIIpaBJICHUS

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA
Tabnuunbie (persinoHHbIC) Oa3bl TaHHBIX
[Touck, copTupoBKa U PUIBTPALIHS
JAHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3anpockl ¢ mapaMmerpamMu. Beraucisiembie
TOJIS B 3aIpocax

0.5

0.5
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91
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93

[IpakTuyeckas padora o Teme "Pabora ¢
roToBoii 0a3oi qa”HHBIX"
MHoroTtabnu4abie 0a3bl JaHHBIX. THIIBI
CBsI3ei Mex 1y Tabauiamu. BaenHuit
Kiro4. I{emocTHOCTh 6a3bl JaHHBIX

[IpakTuueckas pabota 1o Teme
"Pa3paboTka MHOTOTaOJINYHOM Oa3bI
TaHHBIX"

3anpocm K MHOTOTaOJIMYHEIM Oa3aM
JaHHBIX

[IpakTrueckas padota mo Teme "3anpocsl K
MHOTOTA0IMYHOM 0a3ze JaHHBIX"

SA3bik ynpasienus ganHbiMA SQL

[IpakTuueckas pabota 1o Teme
"VrpaBieHue TaHHBIMHU ¢ TOMOIIBIO S3bIKa
SQL"

Hepensimmonnsie 60a3pl JaHHBIX.
DKCHepTHbIE CUCTEMBbI
WHTepHeT-NpUIoKeHus

[TonsiTHE O CEpBEPHON U KIMEHTCKON
4acTax caira. TeXHOJIOrus «KJIUEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKU

OcHoBsbl a36ika HTML

IIpakTuyeckas padora o Teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIbI"

OcHoBHI a361ka HTML
OcHoBbI a361ka HTML

[TpakTrueckas padota o teme "Co3nanue
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101
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BEO-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

OcHoBbI KackaaubIx Tadaui cruiei (CSS)

[IpakTuueckas pabota 1o Teme
"OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO
KAaCKaIHBIX Ta0muI cTriiei"

Cuenapuu Ha s3bIKe JavaScript
Cuenapuu Ha si3b1ke JavaScript
®opmbl Ha BeO-CTpaHHIIC

[IpakTuueckas padbora no teme "O6paboTka
TaHHBIX Gpopm"

Pa3memenue Beb6-caiiToB. Yciyra
XOCTHHTra. 3arpy3ka ¢aiiyioB Ha CalT

Kagpuposanue. Ucnpasnenue
nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHNe LBETHBIX U300pakeHUI

BBon nzo0pakeHuit ¢ HCOIB30BaHUEM
Pa3IYHbIX HU(POBBIX YCTPOICTB.
[IpakTruyeckas pabora no Teme "O6paboTka
¢ poBeIx Gortorpadpuit”

Perymb. Pabota ¢ obnactsimu. @uibTpsl.
[IpakTrueckas padota mo Teme "PeTymib
undpoBbIx Gororpaduit”

MHorocnoitasie n300paxeHus. TekcToBbIe
ciou. Macka cios. Kanansl. Coxpanenue
BbIJIEJICHHOW 00JacTH

0.5

0.5
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108

109

110

111

112

113

114

115

116

117

118-
136

[IpakTuyeckas pabora o Teme
"MHorocoitHbsIe n300paxeHus"

[ToaroroBka WiLTFOCTpAIMii 1715 BEO-CalUTOB.
[IpakTuyeckas pabora o Teme
" AHUMHpOBaHHBIC N300paXKeHUs"

Bekropnas rpaduka. Bekropuzamus
pacTpoBBIX N300pakeHU

[IpakTuueckas pabora no teme "BekTopHas
rpaduka"

[IpuHUHKIIBI TOCTPOEHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJEIEN

[IpakTrueckas padota o teme "Co3nanue
MPOCTBIX TPEXMEPHBIX MOAeeH"

Cerounble Moenu. Marepualisl

[IpakTuueckas padbora no teme "CerouHble
moxmenn"

MonenpoBaHue HCTOYHUKOB OCBEIICHHUS.
Kamepsl

[IpakTuueckas pabota 1o Teme
"Pennepunr"

AnnutuBHbIe TexHONOTUU (3D-nipUHTEPHI)

ITonsTHE O BUPTYAIBHON PEAIIBHOCTH U
JIOTIOJTHEHHOM peaJIbHOCTH

l'omoBas mpomexyTouHas aTTECTALMS

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

19

136

0.5

36.5



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. POIII
https://resh.edu.ru/subject/19/

2. YMK «Muadopmatuka». ABTopsl bocosa JI.JI., bocosa A.IO.
https://bosova.ru/metodist/authors/informatika/3/eorl11.php

3. bubmmoteka [JOK
https://m.edsoo.ru/7f41646e

4, ®I'BHY «DUIIN»

https://fipi.ru/

5. Cnam 'A

https://sdamqia.ru/about
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