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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no nHpopmatuke (YriryOJ€HHBIM ypOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus paszpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yiabTaTam
OCBOGHHUSI OCHOBHOM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanus, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
IPOrPaMMBbI BOCITUTAHHSL.

[Tporpamma o uHGOpMaTHKE TAET IPECTABICHHE O IENSIX, 00IIeH CTpaTernu
oOy4eHUs1, BOCTIUTAHUS B PA3BUTHsI 00yUaIONTNXCS CPEACTBAMH Y4eOHOTO ITpeIMeTa
«Uudopmarukay Ha yrayOnEéHHOM YpOBHE, YCTaHABIMBAaET O0O0s3aTEIbHOE
IPEeIMETHOE COJEpKaHUE, IPETyCMAaTPUBAET €0 CTPYKTYPUPOBAHUE 110 pa3/ieiaM
U TeMaM Kypca, ONpeAelsieT pacupeesieHue ero mo kiaccaM (rogaM HU3y4YeHHs),
Ta€T TMPUMEPHOE pachpenefieHne y4eOHBIX 4YacoB M0 TEMaTUYECKUM pasjeliaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYIO) IOCIEeIOBATEIIbHOCTh UX HW3YYCHHUS C
yI6TOM MEXKIPEAMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTHKA YYCOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[Iporpamma o nHbOpMaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAUYECTBEHHBIC
XapaKTEePUCTUKU YU4EOHOro Marepuaia Jyisl KaKI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COJIEPKATEIbHOTO HANOJHEHHUS PAa3HOTO BHAA KOHTPOJS (MPOMEKYTOUHOMN
aTTecTaluu oOyJaromuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arrectanuu). [Iporpamma no nHbopmaTuke sIBISIETCS
OCHOBOM JIJIi COCTaBJICHHUS AaBTOPCKUX YyUe€OHBIX MPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUSI KypCa YUUTEIIEM.

NudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOW JUCHUIUIMHBI, HM3yYaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUsI ¥ BO3MOXKHOCTH aBTOMAaTHU3aIUU WH(POPMAITMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JIACTH  TPUMEHEHHS  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUTMHAPHBIN ~ Xapaktep WHQOpMaTHKH ©  HHPOPMAITMOHHOM
e TeTLHOCTH.

Kypc uHbopmatuku a5is ypoBHsS CpeaHEro o0Iero oOpa3oBaHUs SBISAETCS
3aBEpIIAIONIMM JTallOM HEMPEepPhIBHOW TOJATOTOBKM OOYyYaromMXCcsi B 00JacTu
nHOOPMATHKA M WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OIMHUPASTCS
Ha cojiep)KaHue Kypca MH()OPMATHUKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSSHHOTO  NMPUMEHEHUS  WHPOPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUUYECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHne
ATOTO OTIBITA.

Pesynprarel  yriyOnéHHOTO  YpOBHS ~HM3y4YeHHs y4eOHOro MpeaMera
«MHpopmMaTHKay OpPUCHTHPOBAHBI HA TIOJYyYEHUE KOMITETEHTHOCTEH IS



nmocJenyromneil  npodecCHoHaTbHON  NIeATeTbHOCTH KaK B paMKax JIaHHOW
MIPEIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsx. OHM BKITIOYAIOT B CEO0SI:

OBJIaJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMeTHas 00JacTh, pAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3THMYHbIE TTOIXO/IbI
K U3YUYEHUIO SIBJICHUI, XapaKTEepPHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

YyMEHHUE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUUECKUE 3aJlauu,
XapakTEepHbIE ISl HCHOJIb30BaHHWS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
peIMEeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JAaHHOW IpeAMETHOM 00JIacTH Kak IeJIOCTHOM
TeOpuH (COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBS3SX CO CMEKHBIMH OOJIACTIMU
3HAHUM.

B pamkax yriny06i€HHOTO ypoBHsI U3yueHUs MHMOpMATHKUA 00ecreuynBaeTCs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusaxXx  Opo(ecCHOHaTLHOTO  OO0pa3oBaHUsl MO  CHEHHUATBHOCTSIM,
HEMOCPEJACTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAsT 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIHHOE O00Yy4YeHHE, TMPOMBINIJICHHBI WHTEPHET BelIeH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBbBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpe/eIEHHOTO peecTpa, TEXHOJOTMU BHUPTYaIbHOW U
JIOITIOJTHEHHOM pPeabHOCTEM.

OcHoBHasi 1enb uU3y4deHUsi yuyeOHoro mpeamera «WUudopmaTuka» Ha
yrayOnéHHOM  ypOBHE CpeaHero oOmiero oOpa3oBaHus — OOECIeUCHHE
JaJbHEUIIET0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIMM O00ydYaroierocs, €ero
TOTOBHOCTH K JKM3HU B YCIIOBHSX pa3BUBAIOLIErocss HHOPMAIIMOHHOTO O0IIeCTBa
M BO3paCTallIeil KOHKYPEHUMHU Ha pbIHKE Tpylaa. B CBA3M C 3TUM H3y4YeHUE
unpopmatuku B 10—11 kimaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHHMM pa3ian4arh (akThl W OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJETh UX CBS3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, IIPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTMI Ha HW3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMaIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4E€OHOH, MPOEKTHOM, HAy4HO-
UCCJIEI0OBATENBECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMHM OOYYAIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydyeOHoro mpeamera «MH}opmaTuka» BBIACIAIOTCS YEThIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» NOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYTHX SJEMEHTOB LHU(PPOBOTO  OKPYKECHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(MOPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBBI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIMNPOCH KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHUs MHPOPMAIMOHHOTO 00BEMa JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAaHHeE)» HAIPaBICH HAa pPa3BUTHE
AITOPUTMHYECKOTO MBILUICHHUS, pa3padOTKy aJITOPUTMOB U OLIEHKY UX CII0KHOCTH,
dbopMHpOBaHUE HABBIKOB peaiM3alliy MPOrpaMM Ha SI3bIKaX MPOrpPaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPUKIAIHBIX
IPOrPaMMHBIX MPOAYKTaX U UHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIM3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MTaHHBIX W DJEKTPOHHBIX TAOMUIl HIJisl pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxaHuu ydyeOHoro npeameta «MHpopmarnka
KYPCUBOM BBIJI€JIE€HBI JOTIOTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOJISAT B 0053aTEIIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITb MPEAJIOKEHBI JIJII U3YUYEHHUS! OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIITUMCH.

VYrinyOnéHHbli ypoBEHb U3y4eHHUS WH(DOPMATUKH PpPEKOMEHAyeTcs IJis
TEXHOJIOTUYECKOTO0  MpO(uisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYIO Cc(epbl JeATeIbHOCTH. YTIyOJEHHBIM YPOBEHb H3Yy4YCHUS
nH(OpMaTHKU 00ECIIEYHBACT: MOATOTOBKY OOYYarONUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMAIBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM W MCCIEN0BATEIbCKON JIESITEIIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MTOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaue
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOopMaTHKe.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MCHCHAa IO YCMOTPCHHIO YYHMTENS NpPH IOJTOTOBKE padouei
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee YnCciIo YacoB, PEKOMEHJOBAHHBIX ISl U3y4yeHUs UH(popMaTUKu — 272
yaca: B 10 kimacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 daca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKH O0€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IpPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIECCOPOM.
OnepaTvBHas, MOCTOSIHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
IIOMOIIBIO KH. KOHTpOJIIephl BHENIHUX YCTPOMCTB. [IpsAMOI1 TOCTYII K MamsTH.

OCHOBHBIE ~ TEHIECHLIMHM  Pa3BUTHUSA  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHblie BIYMCIEHU. MHOrOnponeccopHbie CUCTEMBI. CyIEpKOMITBIOTEPHI.
PacnipenenéHnble BBIUUCIUTENBHBIE CHUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOusibHbIE TH(PPOBBIE YCTPOMCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IpPOrpaMMHOro oOecnedeHus: U HX HazHaueHue. OCOOEHHOCTHM IPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCcTpoicTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpaMMmHoe oOecriedeHue. OrnepalliOHHbIE CHUCTEMBl. Y THUJIMTHI.
HpanBeppl  ycTporcTB. HMHCTammauus W ACUMHCTAULALUA — [IPOIPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 OOECIIeUeHUs
U IUPpoBLIX pecypcoB. [IponpuerapHoe 1 cBOOOJHOE TPOrpaMMHOE 00eCIIEUeHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecniedyeHus U UPPOBBIX PECYPCOB.

[IpyHLIMIIBI TOCTPOECHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOKOIIBI
crexka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moncetm ¢ momouipto macok mnoxacereil. CereBoe
agMuHuACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M C y3J0M ceTu. OmnpenerneHre MaplipyTa JIBUKECHHUS
MTaKETOB.

Bunet  npestensHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndopmarmonsbie cUcTeMbl. ['€0JI0KalMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OpOHUPOBAHUE OMIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLMABHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJEUCTBUS W oOMeHa aaHHbIMH. CeTeBoit
ATUKET: MpaBwWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOTeHHBIE M J3KOHOMHUYECKHE YIPO3bl, CBA3AHHBIC C HCIIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJIOTH. OOImue mpodieMbl 3aliuThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpencTBa 3auThl HHOOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecneueHre HHYOPMAIMOHHONW OE30MTaCHOCTH.

[IpenoTBpamieHne  HECAaHKUMOHHUPOBAHHOTO J0CTynma K JUYHOU
KOH(QUACHIMATBFHOW MH(POpMAIUH, XpaHsIIeHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMmMHOe 00ecrieueHrue U CIocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuszanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[udpoBanne naHHpiXx. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mdposanusi RSA.

Teopernueckune 0CHOBbI HHPOPMATHKH

Nudopmanusi, nanueie U 3HaHus. MHbOpMaIMOHHBIE MPOLIECCHl B MPUPO/IE,
TEXHHUKE U OOILECTBE.

HenpeppiBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTH3aluy MHGPOpMaluy, MNpeJHa3HAYeHHOM Ui XpaHEeHMs, Nepefadd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHHe. PaBHOMEpHbIE W  HEPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMMH, 3alMCAaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHHe OJHO3HAYHO JEKOJMPYEMBIX KOJOB C IIOMOIIBIO
nepeBa. EnMHUIIBI M3MEpEeHHs KonuecTBa HHPopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch LENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3almuCH  YuUCa:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIIEHUS. AJITOPUTM IIEPEBOJIA LIEJIOTO YKCIIa U3 P-UYHON CUCTEMBI CUHCIICHHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOM P-uuHOM npoOu B NECSITHUUHYIO.
ANTOpUTM ITEpEBOAA LIEJIOT0 YKCIIa U3 IECITUYHON CUCTEMBI CUMCIICHHS B P-nuHYys!O.
[lepeBoa KOHEUHOM AecsITHYHON Mpodu B P-nunyro. JIBomyHasi, BOCbMepu4Has u
HIECTHA/IIaTEpUYHAs CUCTEMbI CUHCIICHHUSI, CBA3b MEXAy HUMH. Apudmernyeckue



olnepalyy B MO3UIMOHHBIX CHUCTEMAaX CUUCIEHUS. TpOWYHAs ypaBHOBEIICHHAsS
CUCTEMA CUHCIICHUA. [[BOMYHO-AECATUUHAS CUCTEMA CUUCIICHUS.

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

KogupoBanne  m3oOpaxkenuit. OueHka  uHPOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOTUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. Popmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpICKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOaUIBI MCTUHHOCTH. Jlormueckue BBIpAXKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0IMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUI.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GYHKUHIA OT KOJIMYECTBA apryMeHTOB. [10oJIHbIE CUCTEMBI TIOTMYECKUX (DYHKIIHMA.

Kanonnueckne  QopMbl  Jlormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBICE HOpPMaJbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHHUS MO TaOJIMIIe UCTUHHOCTH.

Jlornueckue »35eMEHTBI B cocTaBe KomibtoTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJJTaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3aluCh JIOTMYECKOTO BBIPAXKEHHS TI0
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTb
JMana3oHa 4YHcel MpU OrPaHUYEHHH KOoJudecTBa pas3psaoB. [lepenosHenue
pa3psIHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATEIbHBIX YUCEIL.

[lobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apudpMeTUUECKHl W
nukinyeckuii  capurn.  [lludpoBanue ¢ moMompIO MOOUTOBOW — Omeparuu
«uckimoyaroniee NMJIN».

[IpeacraBnenre BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarmias
YacTh M MOPSAJMOK 4ucia. Jluama3oH 3HaUCHUN BemIecTBEHHBIX yucell. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepaiuil ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThI MPOCTEHIIMX aJTOPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIAAUUK, TnpoduaupoBHMK. KoMmunsmus u UHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LIEJI0YMCIIEHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CinoxHble
ycioBus. Lluknel ¢ ycimoBueM. Lluknsl 1o nepeMeHHo. B3ammo3aMeHseMOCTb
pa3MyHBIX BUJIOB I1UKIOB. HMHBapumanT mukna. CocTaBleHME LHMKIA C
MCIIOJIb30BAaHUEM 3apaHee ONPENCIIEHHOTO MHBAPHUAHTA ITUKJIA.

JloxymenTrpoBanue nporpamm. Mcrnons3oBanne kommeHTapues. [loaroroska
OMMCAHMS MPOrPaMMbl U UHCTPYKILIMH JIJISl TIOJIb30BATEIIS.

AAroput™Mbl 00pabOTKU HATYpaJIbHBIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMax CYMCIICHUS: pa30MeHue 3alucu 4Yucia Ha OTAelibHble LUQpBHI,
HaXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuHUMAaBHOW) UG PHI.

HaxoaeHue Bcex NMpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [Ipeacrasienue
quciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHALIuXcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B aidi.

Pazbuenue 3amaun Ha moazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcusa. PexypcuBHble 00bekThl ((paktanbl). PexypcuBHBIE mNporeaypsl
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliyd PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOIMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[loakatoueHne  OMOIMOTEK  MOANPOTrPaMM  CTOPOHHUX  MPOU3BOAMTEIIEH.
MoaynbpHBIA IPUHIKII HOCTPOECHUS IIPOTPAMM.

Uucnennsie MeTonbl. TouHOE U MPUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/Ibl PEUICHUs! YpaBHEHUU: MEeToJ MNepedopa, METOJ]l MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. BhruucieHue miomaaeit guryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPAMOYTOJIbHUKOB, METOJ TPAIELH).
[Touck wmakcumyma (MUHMMYMa) QYHKIMH OJHOM MEPEeMEHHONM METOAOM
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
IPOrpaMMHUPOBAHUSA ISl OOPaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSIBJIEHUN CHMBOJIa B CTPOKE,
pa3zbueHue CTPOKH Ha CJIOBA 10 MPOOEIbHBIM CUMBOJIAM, TIOUCK MTOJCTPOKH BHYTPHU
JTAHHOM CTPOKH, 3aMEHa HalICHHOM ITOICTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aidaBUTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[IpeoOpa3zoBaHue YnCIa B CAHMBOJIBHYIO CTPOKY M OOPaTHO.

MaccuBel ¥ TOCIENOBATENBHOCTH 4YMCeN. BplunciieHue 0000IMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MAacCUBa MJIM YUCIOBOM MOCIIEI0BATEIBHOCTU (CYMMBI,
IPOU3BENIEHUS, CPEAHETO ApUPMETHUECKOI0, MUHUMAJIbHOIO U MAaKCHUMAJIBHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33JJaHHOMY YCJIOBHIO).
JInHeWHbIN MONCK 33TaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBKa OJHOMEpPHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpPOBKA BcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccHBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPaBUJIaM,
IIOUCK 3JIEMEHTA B JIByMEPHOM MAaCCHBE, BBIUMCICHHE MaKkcUMyMma (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHHU

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeicTBa TMOHUCKA M aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JOKYMEHTaMH.
HMHCTpyMEHTBI pEeLieH3UpOBaHusl B TEKCTOBBIX Ipoueccopax. OGnayHble CEpBUCH.
HenoBas nepenucka. Pedepart. [IpaBuna muTupoBaHus HCTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmiieHUe CrucKa JUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHHYECKHME CpeACTBa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 33Jlaud aHaJIW3a JAHHBIX: NPOTHO3HPOBAHUE,
KJaccupuKanus, Kiactepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
peluieHus 3aa4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOP W/MJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3YyaJM3allUsl JAaHHBIX, HHTEpIIpETals pe3ynbTaToB. IIporpammueie cpencTtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bosbIine naHHbIE.
Mamnnnoe o6ydyenue. HTeIeKTyanpHbli aHaIU3 TaHHBIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHEro apu(pMETHUECKOr0, HAMOOJBIIETO (HAUMEHBIIET0) 3HAUCHHSI TUAana30Ha.
Breruncnenne koad¢uumeHta KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoeHue
CTOJIOYATHIX, JMHEHYAaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
bynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWE YPaBHEHUH C TOMOIIBIO M[MOJA00pa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYILIEro peuIeHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUS, orpaHrueHud. JIokanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue NOAXOAbl K OLEHKE KoJM4ecTBa HWH(pOpMauu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpuTMBI CKaTUs TAHHBIX C IOTEPSMU. Y MEHBIIICHHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Hjien anroputmoB cxkatust JPEG, MP3.

CkopocTh TIepefaud JaHHBIX. 3aBUCHMOCTb BPEMEHM IE€peAadyd OT
nH(OPMAITMOHHOTO O00BhEMA JAHHBIX U XapPaKTEPUCTUK KaHaia CBs3U. [IpuunHbI
BO3HMKHOBEHHUSl OWIMOOK mpu 1nepenade JaHHbIX. Koapl, mo3Bossiomume
oOHapy>KuUBaThb W HUCIPABJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CUCTEMHbIN
s dext. Ynpasnenue kak nHGOpMaIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogaenu u monenuposanue. Llens moaenupoBanusi. COOTBETCTBHE MOJIEIN
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeNu MoaenupoBanus. dopmanuzaius
MIPUKJIAIHBIX 3a]a4.

[TpencraBieHue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM MJis
BOCIPUATHS YeoBeKOM. [ 'paduueckoe npeacTaBiIeHUe JaHHBIX (CXEMbl, TAOJHUIIbI,
rpadukn).

['padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL], CIHCKOB CMEXHOCTH. Pemenne
ATOPUTMUYECKUX 3374, CBA3aHHBIX C aHaimu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO TYTH MEXIy BepiiuHamMu rpada, OmNpelneiIeHue KOJUYecTBa
Pa3IMYHBIX MyTEeH MEXy BEPIIMHAMHA OPUEHTUPOBAHHOIO AllMKINYECKOTOo rpada).

Hepesbs. bunapnoe aepeBo. JlepeBbsi moucka. CrocoObl 00Xoja Jaepesa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKECHUI B BUJE JepeBa. [[uCKpeTHbIE Urphl
JIBYX UTPOKOB C mojHOM nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHBIE
NO3ULMHU. BBIMIPBIIIHBIE CTPATErNN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEpPEBOJA U
pacrnio3HaBaHusl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcrmosb3oBaHHME METOIIOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B 00y4arommx cucremax. Mcmosib30BaHHE METOAOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

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

OreHka CIOXHOCTU BbluMcIeHHH. BpeMs paboTel U 00bEM HCIONB3yeMOMH
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH ~ QITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuT™el. [IpruMepsl pa3InyHbIX aITOPUTMOB PELLIEHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpOCTBIX YuUCEN B 3aJaHHOM JUAIla30HE€ C IOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3zpsaHbie Leable Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpakeHUs).  XdII-TaOJUIIbI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBApPS AJIs 33JaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwlumncienue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1uisi BDEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpoBaHHOro rpada. KomuyecTBO paziavuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMYECKOTo rpada. AIroputm
JIeHKCTpBL.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBOMUYHBIE
(Ounapubie) naepeBbs. I[locTpoeHue nepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe aliropuTMbl 00xoza aepeBa. Mcnonab3oBaHue creka u
ouepenu s 00xoaa JiepeBa.

Jlunamuyeckoe MNpPOrpaMMUpPOBAHUE KaK METOJ  PpeIIeHUs 3aJad ¢
COXpPaHEHUEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJauyM, PEUIa€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKLIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

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



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynsuus, HacieJ0BaHue, TOJIUMOP(HU3M.

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

uHTepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopMannoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: ITOCTAHOBKA
3ajlayu, pa3paboTka  MOJIeNM, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIUPOBAHUSI.

JuckpeTusanusi Tpud MaTEeMAaTHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MojienupoBanue JBxKeHus. MoienupoBane OMOJIOTHUECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJIEIISIMU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OleHKa 4YHCIOBBIX TMapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccraHoBieHuEe 3aBUCUMOCTEN MO Pe3yabTaTaM IKCIEPUMEHTA.

Beposaranoctabie  momenu.  Metoasl  Monte-Kapno.  MMurtanmonHoe
MozenupoBaHue. CUCTEMbI MAaCCOBOTO OOCTY>KUBAHUS.

Tabnuunbie (pensiMOHHBIC) O0a3bl JaHHBIX. Tabiauna — TMpeJCTaBICHUE
cBeneHnii 00 OOHOTHMHHBIX 00BekTax. Iloie, 3ammch. Kimrou tabmunel. Padora c
roToBOil 0a3o0il nMaHHBIX. 3amojHeHue O0a3pl JaHHBIX. [lowWck, cOpTHUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JI@HHBIX. 3alpPOCHl C MapaMeTpamu.
Brruncnsiembie nosist B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THUIBI CBSA3EH Mex 1y Tadnuiamu. Buennuit
kiro4. LlemocTHOCTh 0a3bl TaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

Nuteprer-ipuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTsAX CaWTaA.
TexHoorus «KJIUEHT — CepBEp», €€ NTOCTOMHCTBA U HeAoCTaTKU. OCHOBHI S3bIKa
HTML u kackaaubix Ta0mui ctuiet (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pa3menienue BeO-caiiToB. Ycimyra XxocTuHra. 3arpyska ¢aiioB Ha CailT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JIPYrUX
ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenne. Kagpuposanue. VcnipaBienue
nepcnektuBbl. ['mcrorpamma. Koppekunsi  ypoBHEW, KOppeKuus  IBETa.
OOecuBeunBaHue 1BETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIBTPHL.



Mmorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHoNW oOnactu. [lonroroBka miumoctpanuii 1jist BeO-callToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBbl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHKOB. Vcnosib30BaHre KOHTYpOB. BekTopu3zanus pacTpOBbIX H300paKEHUN.

[TpyuHIMIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIE
Mozaenu. Marepuanel. MopenupoBaHME HMCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJ0ruH (3D-npunTepsl). [loHATHE O BUPTYanbHON peaabHOCTH U
JOTIOJTHEHHOM pEasbHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTAIIMH, TMO3UTHBHBIX BHYTPEHHHUX
yOEXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTU B IpOIECcCe
peanu3aluuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pesynapTaTe wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIETo
oOpazoBaHus y oOyuvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
¥ TIPaBOIOPSNIKA, COOJIONEHNE OCHOBOTOJATAONINX HOPM HH(POPMAITMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh MJICOJIOTHU  OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOoOUHU, AUCKPUMHUHAIIMK TI0 COLMAIbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIBHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYeHUsI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu HTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABl WMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  oOpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTIOACHUS



TpeOoBaHUII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH(MOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH NIEATEIHHOCTH TEXHOJOTHYECKOW W COIMAIBLHON
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKyIO JCATCIIEHOCTD;,

uHTepec K cdepam NpodecCHOHATBHON JeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(OPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTHKCHUSAX HAyKH WH(OPMATUKH W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3K0JIOTrHYeCKOT0 BOCTIMTAHUS:

OCO3HaHWE TJI00AJBHOTO XapaKTepa JKOJOTHYCCKUX MPOOJIeM M IMyTeH HX
pelieHuss, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSM HAYYHO-TEXHHYCCKOTO IIporpecca M
OOIIIECTBEHHOHN MPAKTHKH, 32 CYET IOHUMAHUS POJIM MH(OPMAIMOHHBIX PECypCOB,
WHPOPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHIX
1idpoBoit TpaHchopMaIui MHOTHX cdep )KU3HH COBPEMEHHOTO O0IIECTBA;

OCO3HaHWE IIEHHOCTH HAyYHOW JEATEeIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M HCCJICI0BATEIbCKYIO JICATEIBHOCTh HHINBUYaIBLHO U B TPYIIIIE.

B mporiecce 1oCTHKEHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTrPAMMBI T10
WHPOPMATUKE y OOYYArOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN HHTEIUICKT,
TIPEIOJIarafoIIui C(HOPMUPOBAHHOCTH:

CaMOPETYJIMPOBAHHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTH aJalTUPOBATHCA K
HYMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIINY, BKIIOUYAIONICH CTPEMIICHHE K JIOCTIKEHUIO IS U
yCIIeXy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE JICHCTBOBATh, MUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIICCTBICHUH KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBHICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromerocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIUpOBaTh M aKTyaJIU3UpOBaTh  IMpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IApaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIIOIHATH padOTy B YCIOBUAX PEATTLHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOESKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3penieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PEUICHUS] IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4E€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaIMSIX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUIOTE3Y €€ PeIlIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh [OJYYEHHBIE B XOJE pEUICHMs 3aJaud  pe3ysbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOca CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEJIBHYIO M IPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAblI M PEIICHHUs,
CTaBUTh NMPOOJIEMBI U 33a4H, I0IYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
UHTEPIIPETALNIO HH()OPMALIUY PA3ITUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3dMYHbIX (opmarax ¢ y4€TOM Ha3HAUYEHUS
uHpopMaMuu U IEJIEeBOM  ayJUTOpUH, BbBIOMpas ONTUMAIBHYI0 (QopMy
IPEICTABIICHUS U BU3yaJlU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMaluu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30I1aCHOCTH;

BJIaJeTh ~ HAaBBIKAMH  pAaclO3HABaHWs W 3alUTHl  HHPOpPMAIUH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) oO61enme:

OCYIIECTBISATH KOMMYHHUKAIIMHA BO BeeX chepax KU3HH;

paciio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIMKTHBIX CUTYyallud |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I J51 BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU JHUAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalnu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW COBMECTHOM  JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa U KaXJA0T0 YYaCTHUKA KOMAaH/ bl B OOIIIHIA
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OIEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranusamnus:

CaMOCTOATENIBHO OCYILIECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laul B 00pa3oBaTebHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTb 32
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCHH AJIsi OLEHKU CHUTyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NESATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTAThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUAMH «HUHGOPMAIU,
«UH()OPMAITMOHHBIN TPOIIECCY, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBI», «CUCTEMHBIN
abdexT», «uHbOPMAITMOHHAS] CUCTEMAaY, CHUCTEMa YIIPaBICHUSY;

BJIAJICHUE METOJaMH Toucka HuHbopmamuu B cetd VHTepHEeT, yMeHwue
KPUTHUYECKU OIIEHUBATh MH(OpMAIUIO, MOIYYCHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TIOJIYYCHHS W  HAMNpPaBICHUS  HWCIIOIB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIN3a JTaHHBIX: cOOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpazoBaHne JAHHBIX, BU3YAIU3AIHs TAHHBIX, HHTEPIPETAIUs Pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHJCHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAaMU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 0OECTIeUEHUS AJI PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CHeIaIN3allnu;

HAJIMYKE TPEJICTABIICHUN O KOMITBIOTEPHBIX CETAX U UX POJH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeir, 00 OOmMX NpUHIUIAX pa3paboTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
MTPUIIOKEHNM;



MOHUMAaHUE yrpo3 NHPOPMAITMOHHON 0€30MTaCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPEACTB MPOTHBOJCUCTBHUS STUM YIpo3aM, COOJIOJeHHE Mep Oe30MMacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE TMEPCOHAIBHBIX JTaHHBIX,
coOmroieHne TpeOOBaHWN TEXHUKH OC30MaCHOCTH W THUTHUEHBI MpU paboTe C
KOMIIBIOTEPAMH U JIPYTUMHU KOMITOHEHTaMH IU(POBOTO OKPYKCHUS, TOHUMAHHE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMITBIOTEPHBIX MPOTpaMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAaHNWE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AIMHA DPA3IUYHBIX BHJIOB
uHpOpMAIlMK, YMEHHE ONpeNeniaTh WHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpadYecKuX W 3BYKOBBIX JAHHBIX IMPHU 3aJaHHBIX TMapaMeTpax JUCKPETHU3allNH,
YMEHUE ONPECISITh CPEAHIOI0 CKOPOCTH Mepeavyr JaHHBIX, OIICHUBAThH N3MCHCHUE
BpEMEHU TMepefayrl TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTepUCTUK KaHaja CBSI3H;

YMEHHUE HCIOIb30BaTh MPU PEIICHUH 3a/lady CBOMCTBA MO3UIIMOHHOW 3alucu
YHUCeJ, AITOPUTMA ITOCTPOCHHUSI 3aIUCH YKCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W TOCTPOCHHUS YHCIIA O CTPOKE, COJEpKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHUCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIliy B MTO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

yYMEHUE BBINOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONb3Ys
3aKOHBI aIreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TabymIe
UCTUHHOCTH, HCCJEN0BAaTh 00JIACTh MCTUHHOCTH BBICKA3bIBAHUS, COCPKAIIETO
NepeMEHHBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS M CUCTEMbI YpaBHEHUIA;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uH(popMaIuu (3arrch Yucesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HaXOXKICHUE
BCEX MPOCTHIX YHCEJ B 3aJJaHHOM JIMaIa3oHe, 00paboTka MHOTOPA3PSIAHBIX HEITBIX
YHCEeJI, aHAJIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AJITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHUE OMNpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE DJJIEMEHTOB MAacCWUBa, COPTHPOBKA MacCHBa, TepeOOpHBIC
QITOPUTMBI, TBOMYHBIA TIOWCK) W TMPUBOJUTH MPUMEPHI HECKOJBKUX aJTOPUTMOB
Pa3HOM CIIOKHOCTH VISl PEIICHUS OTHOW 3a/1auu;

BJIAJICHUE YHUBEPCAJIHHBIM S3BIKOM IMPOTPAaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JaHHBIX W
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPEICIISITh PE3YNIBTAThl PA0OTHI MPOTPAMMBI MPHU 33TaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJICNISITh, MPU KAKUX HCXOJHBIX JTAHHBIX BO3MOKHO TOJIYYCHHE YKa3aHHBIX
pE3yNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMMUOKE B padboTe
IpOrpamMmbI, (HOPMYIUPOBATH MPETI0KEHHUS 10 YIYUIICHUIO MPOTPAMMHOTO KO/,



YMEHUE CO3/aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOJIB30BAHIEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIU34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIETO W HAWMEHBIIETO 3HAYCHHM, pEIICHHEe YpPaBHEHWU, BBIOOD
ONTUMAJIBHOTO  PEIIEHWs, TMOA00p JWUHWUU  TPEHJa, pEIICHHe  3ajad
MPOTHO3UPOBAHUS).

B npouecce uzyuenus xypca UHGOpMATUKU YTriayOJn€éHHOTO ypoBHS 6 11
Ks1acce o0y4aronMMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3YJIbTaThI:

YMEHUE CTPOUTHh HEPABHOMEPHBIC KOMIBI, JOIMYCKAIOIIUE OJHO3HAYHOE
JEKOIUPOBaHUE COOOmeHnd (MpedUKCHBIC KOJbI), HCIOIh30BaTh IMPOCTEHUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIISATH OMIMOKU MPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIECUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHHUs] TPH HW3BECTHOM YAaCTOTE CHMBOJIOB, MOSCHSATH IPHHITUIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHS JAHHBIX;

YMEHHUE peIIaTh alrOPUTMHUYCCKHUE 3a7aud, CBS3aHHBIC C aHAIM30M rpadoB
(371241 TOCTPOEHUSI ONITUMAIIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX TyTe MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO
AIUKIINIECKOTO rpada), yMEHHE UCITOIh30BATh ICPEBbS IIPH aHAIN3E H TOCTPOCHUH
KOJIOB W JISI TIPEJICTABIICHUS apu(PMETHUSCKUX BBIPAKCHUHN, TIPU PEIICHUU 3a]1a4
MOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO UTPHI 1O 3aJaHHOMY QJITOPUTMY,
pa3pabaThiBaTh 1 0OOCHOBBIBATH BHIMTPHIIITHYIO CTPATETUIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIOJIb30BaTh B MpOrpamMMax JTaHHBIC Pa3IUYHBIX THIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IMPHU
pEIIeHUH 3a/1ay CTPYKTYPhI JaHHBIX (CIUCKH, CIOBApU, CTEKH, OUYEPEIH, IEPEBbHs),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMH CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJIapTHBIC H COOCTBEHHBIC MOATPOTPAMMBI JJIT 00paOOTKH YUCITOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NpH pa3paboTKe MporpaMm OHUOIHOTEKH
MOAMPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXHOCTH HHCTPYMEHTAIbHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKHU MPOTPAMM B
cpelie MporpaMMHUPOBAHMS, YMEHUE TOKYMEHTUPOBATH MMPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3ax TaHHBIX, UX CTPYKTYpPE, CPEICTBAX
co3faHusl U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TAOJIWYHBIC (PENSIIIHOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBIIOJHITH COPTUPOBKY H
MOWCK 3amucedl B 0a3e JTaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y MaHHBIX) U
CIIPABOYHBIC CHCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTeMaTUUECKUE MOJIEIN JJI aHAINU3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH 11€JIb MOJETUPOBAHHSI, BBIMIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM TPOLECCY, NPEICTaBIATh pPEe3yIbTaThl
MO/JICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, TOHUMaHUE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHWMaHHE OCHOBHBIX MPHHIMUIIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHUsI TEXHOJOTH MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3lWYHBIX 00JACTAX,
HAJIMYUE TPEJCTaBICHUN O Kpyre pemraeMbIX 3a7ad MalIdHHOTO OO0y4YeHUs
(pacno3HaBaHUs, KJAaCCU(PUKALMU U MPOTHO3UPOBAHNUS) HAJUYKE MPEACTaBICHUN
00  HUCHOJB30BAaHUM  HMHMOPMAIMOHHBIX  TEXHOJOTMUH B PAa3IUYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH
11 Kommbrotep - yHHBEpcanbHOE YCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu 5
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Uroro no pazneny 40
Pa3nea 3. AnropuT™Mbl M IPOrpaMMHUpPOBaHue
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
33 YucneHHble METOBI 3
34 AAropuTMBbI 00pabOTKH CHMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pasneny 44
Pasznen 4. UnopManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pasneny 14
PesepBHOE Bpems 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 )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperuyeckue 0CHOBbI HH(POPMATHKH
Hudopmanus u nHGOpMaIIOHHbIE
1.1 Popuai Popma 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Wroro no pazaeny 18
Pa3nes 2. AiropuT™Mbl M IPOrpaMMHUpPOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
31 KoMmnproTepHO-MaTeEMaTHUECKOE g )
' MOJIEJTMPOBAaHUE
3.2 ba3bl qaHHbBIX 10 4
3.3 Be0-caiitbr 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBaHue 3
Hroro no pazneny 48




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

TpeOGoBaHMs TEXHUKU OE€30MMACHOCTH U
TUTUEHBI TIPH pab0Te ¢ KOMITBIOTEPAMU H
JIPYTUMH KOMITIOHEHTaMH ITU(PPOBOTO
OKPY>KEHUS

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMU C ITOMOIIBIO LIHH.
KonTtposuteps! BHEIIHUX yCTPONCTB

ABTOMaTHYECKOE BBINIOJIHEHHE
IIPOrpaMMBI ITPOLIECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JoJITOBpeMeHHas naMATb. KoHTposuiepsl
BHEIIHUX yCTPOMUCTB. IIpsmoit noctym k
namsaTH

COBpCMeHHI)IG KOMITBIOTCPHBIC
TCXHOJIOTNH

[Iporpammuoe obecnieuenue
KOMITbIOTE€POB, KOMITBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

CucreMHOe TporpaMMHOE o0ecIieueHue.
OnepanuoHHbIE CUCTEMBI




Yrunutel. J{paiiBepbl yCTpOUCTB.

? [TapannenpsHOE IPOrpaMMUPOBAHUE

10 WNHcTamisus u AeMHCTAIUIALNS
MPOrPaMMHOT0 OOecTeueHust
®daiisioBble cucTembl. [[puHIHBI

1 pa3MeleHust 1 UMeHOBaHusI (paiiiioB B
nonroBpeMeHHON namsTH. [1labaoHb! s
OMKCaHUs rpynin Qaition
3akoHozaarenbcTBO Poccuiickoit

12 ®denepanyu B 00JIACTH IPOTPAMMHOTO
obecrieueHus U JaHHbIX
[IpuHUUITBI HOCTPOEHUS U allapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetb UnTepHeT

15 Paznenenne IP-cetn Ha mojceTH ¢
ITOMOIIBIO MACOK ITOJICETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Bunge! nestensHocTr B cetn UHTEpHET.

17 Cepsucel HTEpHETA. ['OCy1apcTBEHHBIE
JJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 HNudopmanmonnas 6€30MacHOCTh

19 BpenonocHsle nporpaMmMHOe
o0ecrieyeHrne 1 MeToibl 6OPbOBI C HUM

20 [TpakTrueckas paboTa 1o Teme

" AHTUBUPYCHBIE TPOrPaMMBbI"




21

22

Opranu3anus JMYHOTO apXHUBa
uHpopmanuu. PesepBHOE KOTMpPOBaHHE.
[TaposibHas 3amura apxuBa

[[IndpoBanne TaHHBIX

23

24

25

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTrueckas paborta 1o reme
"UludpoBanue qaHHbIX"

Nudopmanus, TaHHbIE ¥ 3HAHHS.
NudopmanroHHbIe IPOLIECCH B IPHPO/IE,
TEXHHKE U 00LIeCTBE

26

27

28

HenpepriBHBIE 1 TUCKPETHBIC BETUYUHBI
u curHaisl. HeobxoaumocTsb
JMCKpeTu3auy nHopManuy,
npeHa3HAYCHHON /ISl XpPaHEHHS,
nepeaayn U o0paboTKU B IIU(PPOBBIX
cucreMax

JBonuHoe koaupoBaHue. PaBHOMepHbIE
Y HEPaBHOMEPHBIE KOJIbI.
JlexonupoBaHue COOOIICHHUIA,
3alMCaHHBIX C TOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

VYcnosue @ano. [ToctpoeHue oqHO3HAYHO
JEKOUPYEMBIX KOJIOB C TOMOUIBIO
nepesa. ['pap An. A. MapkoBa

29

Enunuib1 usmepenus KonuyecTna
uHpopmanuu. AndaBUTHBIN MOAXOA K
OLICHKE KOJIM4YeCcTBa HH(pOpMaluu




30

CucTeMbl CUMCIICHUS

IlepeBoa uncen U3 OAHON CUCTEMBI

31 CUHCIIEHUS B IPYTYIO
JlBon4Hasi, BOCbMEpUYHAS U

32 HIECTHA/IaTEpPUYHAS] CUCTEMBI
CUHCIICHUS, CBA3b MEXK/y HUMHU
JlBon4Has, BOCbMEpUYHas U

33 HIECTHA/IaTEpPUYHAS] CUCTEMBI
CUHCIICHUS, CBS3b MEX/TY HUMHU
JIBonyHas, BOCbMepUYHas U

34 HIECTHAAIATEPUYHAsE CUCTEMBI
CUHCIIEHUS, CBA3b MEX/1y HUMHU

35 Apudmernueckre onepanm B
HO3ULMOHHBIX CHCTEMaX CUUCIICHUS

36 TponuHas ypaBHOBEIICHHAs CUCTEMA
CUMCIICHUS

37 JIBOMYHO-1eCITUYHAs CUCTEMA
CUHCIIEHUS

38 Konuposanue TekcToB

39 PacTtpoBoe koupoBaHue n300pakeHui
[IpakTuyeckas pabora o Teme

40 "luckpernsanus rpaguueckon
uHpopmanuu"
[{BeToBbIE MOAENHN. BekTOopHOE

41 koaupoBanue. @opmatsl (haitaos.

TpéxmepHnas rpaduka. @paxTanbHas
rpaduxa




42

Konunposanue 3Byka. OrieHka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETH3AINH U Pa3PsITHOCTH
KOJMPOBAHUS

43

44

[TpakTnyeckas pabora no Teme
"JluckpeTu3anus 3ByKOBOI
uHpopmanuu"

OcHOBBI aJIreOpBI TOTUKU

45

46

47

48

Jlormueckue onepanuu. TaOauis!
UCTUHHOCTHU

Jloruueckue BoIpaxkeHnus. Jloruaeckue
TOKIeCTBa. J{0Ka3aTeIbCTBO JTOrMYECKHX
TOXKIIECTB C IIOMOIIBIO TAOJIHIL
NCTHUHHOCTU

[MpakTuyeckas pabora Mo Teme

«[TocTpoenue u aHanu3 TaOIHII
HMCTUHHOCTH B TAOJIMYHOM TIPOIIECCOPE»

Jlormueckue OIIcpanru U onepan HaJQ
MHOXKXCCTBaMU

49

50

51

3akperuienue. Jlornyeckue onepanuu u
orepanuy HaJl MHOYKECTBaMHU

3aKoHBI areOpbl JIOTHKH.
OKBUBaJEHTHbIE MPeoOpa3zoBaHUs
JIOTUYECKHUX BBIPAKEHUIN

Jlornueckue ypaBHEHUs U CUCTEMBI
YpaBHEHUU




52

53

54

55

Jlornueckue GyHKIIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX
(GYHKIUI OT KOJIMYECTBA apTyMEHTOB.
[TosHBIE cHCTEMBI TOTHYECKUX (DYHKITUH

Kanonuueckue Gpopmbl TOruuecKux
BbIpaxkeHuil. COBEpIIICHHbBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHbIC
HOpMaJTbHBIC ()OPMBI, ATTOPUTMBI UX
MIOCTPOCHUS IO TAOJIUIIE UCTHHHOCTH

Jlornueckue 31eMEHTHI B COCTaBe
KOMIIBIOTEpa

Tpurrep. Cymmarop. MHoropaspsaHbiit
CyMMaTop

56

57

58

59

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JJOTUYECKOIO
BBIPAKEHHUSI 110 JIOTUYECKON CXeMe

MukpocxeMsl U TEXHOJIOTHS UX
IIPOU3BOJICTBA

IIpencraBieHue HEIbIX YUCEN B TAMATH
KoMIIbtoTepa. OrpaHUYeHHOCTh
JAarna3oHa Yucell pYU OrPaHUYEHUN
KoJinuecTBa paspsanos. [lepenonnenue
pa3psAaHON CETKU

be33HakoBbIE M 3HAKOBBIE TAHHBIE.
3HaKOBBIN OWUT. /[BOMYHBIH
JIOTIOJTHUTEIIbHBINA KOJI OTPULIATEIIbHBIX
qucen




IToOuTOBBIE JIOTHYECKHE OoIcpanuru.

60 Jlornueckuii, apuMeTHUECKUI 1
UUKJIMYECKUI CABUTH

61 [IndpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckioyaroniee NJIN»

& [IpencraBnenuie u XpaHeHUE B TAMSITH
KOMITBIOTEPA BEIIECTBEHHBIX YHCEI
BrinosineHue onepauuii ¢

63 BEIIIECTBEHHBIMU YU CJIAMU, HAKOTIJICHUE
OIIMOOK IMPHU BBIYUCIICHUSIX
[TpakTrueckas paboTa 1o Teme

64 «M3yueHne nopa3psiiHOTO MAIIMHHOTO
MIPEJICTABICHUS LIEJIBIX U BEIICCTBCHHBIX
qHUCeID»

65 AHanu3 anropuTMoB
DraIbl pelnIeHus 3a/1a4 Ha KOMIBIOTEpE.

66 WNHcTpyMeHTallbHBIE CPEACTBA:
TPAHCIIATOP, OTIATIUK, TPOPUITHPOBIITHK
Cpena nmporpamMupoBanus. KoMnumsius

67 ¥ MHTEPIPETaIUs TPOrpamMM.
BupryansHbie MalIuHbL.
HurterpupoBannas cpena pa3paboTku

68 MeTto1bl 0TIIaKH TPOrpaMM

69 TUIBI IEPEMEHHBIX B SI3BIKE
MPOrPaMMHUPOBAHHUS

70 O6paboTka 1eNbIX Ynuces

71 O06paboTka BEeIECTBEHHBIX YHCET

72 CrnyqaifHbIe ¥ TICEBIOCTYyYalHbIC YnCa




73

BetBnenus. CnoxxHbI€ yCIOBUS

74 vkl ¢ ycioBueM
[{MKIIBI O IEPEMEHHOM.
75 B3anmo3ameHs1eMOCTh pa3nyHbIX BUIOB
LUKJIOB
76 O06paboTka HaTypaJIbHBIX YHUCEIT C
HCIIOJIb30BAaHUEM LIMKJIOB
HaxosxneHnue Bcex NpoCThIX YUCEI B
77 3a7aHHOM Juana3one [IpakTuueckas 0.5
pabota no Teme «Pemienue 3agau '
METOJIOM Tiepebopar»
78 HNuBapuant uukia
79 JloxyMeHTHpOBaHKE IPOrpaMM
20 O06paboTka JaHHBIX, XPAHSIINXCS B
daiinax
81 Pa30Ouenne 3agaun Ha mog3amayu
Hcnonp3oBanue cTaHIapTHOM
20 OMOTMOTEKH A3BIKA MPOTPAMMHUPOBAHMSI.
[Tonkmtouenue OUOIMOTEK TOAMPOrPaMM
CTOPOHHHUX NPOU3BOAUTENEH
%3 [Toanmporpammsr (Tipotienypsl U
bynkimm)
24 3akperuienue. [loamporpammel
(mpouenypsl ¥ GYHKIIUN)
85 [IpakTuyeckas paboTa Mo Teme 1
"Pa3zpaboTka nmoanporpamMm"
26 Pexypcus. PexypcuBHbie 00bEKThI

(ppakransr). PexypcuBHbIE poLIeypHI U




¢dbynkuun. Mcrnonas3oBanue creka s
OpraHu3aIMi PEeKYPCUBHBIX BHI30BOB

[TpakTrueckas paboTa 1o Teme

87 " "
PexypcuBHbIe OANPOrpaMMBbl

28 MoaynpHBIN IPUHLMII IOCTPOCHUS
IporpaMm

89 YuciieHHbIE METOIBI

90 [IpakTuyeckas pabora 1o Teme
«YucneHHoe peleHne ypaBHEHUI»

01 Hcnonb3oBaHue JUCKPETU3ALMH B
BBIUMCIUTENIbHBIX 3aJja4ax
[TpakTuyeckas pabora no Teme

92 «[IpubnmxéHHoe BBIYMCICHNE ATINH
KPUBBIX U IUIOIIAAeH GUryp»

03 [Tpaktuyeckas pabdora no reme «Ilouck
MakcuMyMa (MUHHUMYMa) QYHKIIAN
O6paboTka CUMBOJIbHBIX JIaHHBIX.

04 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJICUET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX

95 CTPOK: pa30ueHue CTPOKH Ha CIIOBA TIO
pOoOEIbHBIM CUMBOJIAM
ANropuT™MbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: ITOMCK MOJACTPOKU BHYTPH TaHHOU

CTPOKH; 3aME€HA HaWJICHHOW MOJICTPOKH
Ha JIPYTYIO0 CTPOKY




97

98

[IpakTryeckas paborta 1o reme
"OOpaboTKa CTPOK C UCTIOIB30BAHUEM
byHKUIMH cTaHAapTHON OMOITHMOTEKN
A3bIKa IPOrPaMMUPOBaHUS"

['enepanust cJ10B B 3aIaHHOM aji)aBUTE

99

MaccuBBI U IOCIIEN0BATEIBHOCTH YHACE.
[IpakTuyeckas pabora o Teme
"3anoiiHenue Mmaccusa'

0.5

100

101

102

O0600mEHHBIE XapaKTEPUCTHKH MAaCCHBA

JIMHEeWHbIH ITOMCK 3aJaHHOI0 3HAYEHUS B
MmaccuBe. [IpakTudeckas padbora 1mo reme
"JINHEWNHBINA ITOMCK 3aJaHHOI0 3HAUYCHUSI
B MaccuBe"

[TpakTrueckas pabota no teme "llonck

MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YMCJIOBOM MaccuBe"

0.5

103

CopTupoBka 0OJHOMEPHOIO MacCHBA.
[IpocThie METOIBI COPTUPOBKH.
[Tpaktuyeckas pabora no reme "[IpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

104

CoptupoBka ciusiHueM. beicTpas
COpPTUPOBKa MaccuBa (aJIrOPUTM
QuickSort). [TpakTruueckas pabota 1mo
teme "bbicTpas copTupoBka MaccuBa”

0.5

105

106

JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM
maccuBe. [Ipaktuyeckas pabora o reme
" JIBOMYHBIN TTOUCK"

JIByMepHbIe MacCHBBI (MaTpPUIIbI)

0.5




107 AnropuT™MbI 00pabOTKH MaTPHII 1

108 Pemenue 3anau ananuza JaHHBIX 1

109 CpencTa TEKCTOBOIO MpoIeccopa 1

110 KomnberorepHas BEpCTKa TEKCTa 1
[IpakTuueckas padora no Teme "BépcTka

111 JIOKYMEHTOB C MAaTEMaTUYECKUMU 1 1
dopmymnamu”

112 HNHCcTpyMeHTBI peleH3UpPOBaHUS 1

113 [IpakTuyeckas pabora o Teme | !
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
O6naunbie cepBuckl. KosnexkruBHas

114 pabora ¢ tokymentamu. IIpakTuueckas | 0.5
pabora no teme "KomnnexktuBHas padbota ¢
JOKyMeHTaMu"

115 Amnanu3 ngaHaeix. bospiye nanHeie 1

116 MarmunaHoe o0yueHune 1

17 AHamn3 JaHHBIX C IOMOILBIO |
AJIIEKTPOHHBIX TAOJIHUIL
[TpakTuyeckas pabora no reme "AHanus

118 JIAHHBIX C ITOMOILBIO JJIEKTPOHHBIX 1 1
Tabaur"
[Toctpoenue rpadukoB QpyHKIUH.
[IpakTuyeckas pabora o Teme

119 "HarnsgHoe npecTaBieHUe pe3yabTaToB | 0.5

CTAaTHCTUYECKON 00pabOTKM TaHHBIX B
BUJIE JUArpaMM CpPEACTBAMHU PEIAKTOPA
AJIEKTPOHHBIX TabmunIr"




Jlunuu tpennaa. [Ipakruueckas padota mo

120 teme "[lonOop nuHUM TpeHa, 0.5
IIPOrHO3UpOBaHUE"
[Ton6op mapamerpa. [IpakTnueckas

121 pabora 1o Teme "UnCIIeHHOEe pelICHHE 0.5
ypaBHEHHUH ¢ OMOIIBIO ToAO0pa ’
napametpa"
OnTumu3zanus Kak MoucK HauIy4dlIero
pelleHus B 3aJaHHBIX YCIOBUSX.

122 [IpakTuueckas padota mo teme "PereHue 0.5
3a/1a4 ONTUMHU3AIUHU C IOMOIIBIO
AIIEKTPOHHBIX TaOIHIT"

123 [ToBTopenwue. LludpoBas rpaMOTHOCTD

124 Cucremaruzanus. l{udposas
IrPaMOTHOCTb

125 O6o6menue. Lludposas rpaMOTHOCTH

126 OO6ouieHue U cucTemMaTu3alys 3HaHUH.
Hudposas rpamoTHOCTH

127 [ToBTOpEHME. ANTOPUTMBI U
IPOrpaMMHUPOBAHKE

128 CucremaTtuzanus. AITOpUTMBI U
IporpaMMHUpPOBaHUE

12 O06o00menue. AITOPUTMBI U

? IpOrpaMMHUPOBaHKE

130 Obo1ieHue U cucTeMaTH3anus 3HaHUH.
ANTOPUTMBI U TPOTPAMMUPOBAHHE

131 [ToBTropenue. UnpopmanioHHbIe

TCXHOJIOT'HMH




Cucremaruzanus. IHpopManmoHHbie

132 1
TEXHOJIOTHH
133 O606menue. MudopmarmoHHbie |
TEXHOJIOTHH
134 OO0omieHre U CUCTeMATH3AIIHS 3HAHHH. !
NudopmanroHHbIe TEXHOIOTHH
135 O06o0maromuii ypok 3a 4 4eTBepTh 1
136 O0600marmuil ypok 3a roj 1
OBLIEE KOJIMYECTBO YACOB I1O 136 ’15

[TPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Kourpoububle IIpakTHyeckue fllsyqennﬂ 261?;20B3Teﬂbﬂme
padoThI padoThI pecypenr
KonugectBo nnpopmarnmu 1
AJNTOPUTMBI CHKATHSI TaHHBIX 1
Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixkatue
4 JAHHBIX C ITIOMOIIBIO AJITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOpUTMBI CKATHS TaHHBIX C TIOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
naHHbIX ¢ otepsamu (anroputMsl JPEG, '
MP3)"
CxopocTh Tiepe1aun JaHHBIX 1
[TomexoycToNYuBbIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme | |
"[TomexoycTroitunBbie KOIBI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3anmo/eiictBue. CucTeMHbIl 3P QexT. 1
VYnpasrenue Kkak UHQOPMALTMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJETMpPOBaHKUE 1
12 I'pader 1
13 Pemienue 3a1au ¢ momouisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "Ilonck

16 BBIUIPBILTHONM CTPATEruu B UTPE C IIOJHON
uHpopmanuein"

17 CpenctBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [IpakTuyeckas padora no Teme "Cpencraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopmanuzanus MOHATHS aarOpUTMA.

19 Mamuna TrroprHra Kak yHuBepcaibHas
Mozeib BeruucineHuil. Tesnc Yépua—
Trropunra
[IpakTuueckas pabota mo Teme

20 "CocraBiieHH€e POCTOM MPOTPaMMBbI JJIs
MamuHbl Teropunra"

21 Mamuna ITocra

22 Hopmanshsie anropudmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOKHOCTB
aBTOMATUYECKOM OTJIAJIKU IIPOrpaMM

24 Cno>XHOCTh BBIYUCIICHUHN
[Torck MpOCTHIX YKCEN B 3aJaHHOM

25 JMana3oHe ¢ TOMOIIBIO AJITOPUTMA
«permeto Dparochera

26 [IpakTuyeckas padora no Teme "[lounck
IIPOCTBIX YHUCEN B 33/1aHHOM JlMana3zoHe"

7 MHoropa3psiiHbIe LeNIbIe YUCIIa, 3aa4u

JUTMHHON apu(METUKH




28

29

30

IIpakTryeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
OTOOpaKEeHHMS ). XAI-TaOIHUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBaps 1711 3aIaHHOTO TEKCTa

[TpakTrueckas paboTa mo Teme
"[TocTpoenue anhaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

31

AHanmm3 TeKcTa Ha €CTCCTBCHHOM SI3BIKE.
Brigenenune mocnemoBaTeIbHOCTEH IO
H_Ia6J'IOHy. Perynﬂprle BBIPAKCHUA.
YacToTHBIN aHAIN3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Crexu. AHanu3 npaBUIbLHOCTU
CKOOOYHOT'O BBIPAKEHUS

Brruncnenue apupMeTnieckoro
BBIPXKEHUS, 3aITMCAHHOTO B TOCT(MUKCHOMN

dbopme

35

[IpakTnueckas pabota 1o Teme
"Borunicnenue apupMeTudeckoro
BBIPA)XEHUS, 3aIMCAHHOTO B TTOCTPHUKCHON

dbopme"

36

Ouepenu. Mcnionb30BaHue ouepeau st
BpeMeHHOFO XpaHeHI/ISI JTAHHBIX




37

38

39

40

[IpakTuyeckas pabora 1o Teme
"UcnonwszoBanue ouepenu"”

JHepeBbs. Peanuzanus nepeBa ¢ TOMOIIbIO
CCBUTOYHBIX CTPYKTYD. [[BonuHBIC
(6unapueie) nepesbs. [locTpoenue nepea
JUTSI 33JTAHHOTO aprU(PMETHIECKOTO
BBIPKCHUS

[TpakTrueckas paboTa mo Teme
"Hcnosb3oBaHue AepeBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

PekypcuBHBIC aJITOPUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKa M OYEPEIH IS
o0xoma nepena

41

PekypcuBHBIC aJITOPUTMBI 00X0/1a JiepeBa.
Vcnonp30BaHne cTeka U O9epeIu ISt
o0xo/a iepena

42

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

43

44

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

KonuyecTBo pa3nuyHbIX MyTeil MeX1y
BEpLIMHAMU OPUEHTUPOBAHHOTO
alMKJINYEeCKOro rpaga

45

Asnroput™ JIeHKCTpBHI.




46

47

IIpakTryeckas pabora o Teme
"Bbluncnenue IIMHbI KpaTyanIiero nyTH
MEXy BEpIIMHAMU Tpada (IropuT™
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiania

48

3aiauu, pemaeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMMIpOorpaMMHUpPOBaHUA:
BBIUUCIICHUE PEKYPCUBHBIX ()YHKIIMA

49

[IpakTnueckas pabota 1o Teme
"Brrunciienue peKypcuBHBIX (DYHKIHH C
IIOMOUIBIO0 JUHAMUYECKOTO
IIporpaMMUpoBaHus”

50

51

52

3aiauu, penraeMbple ¢ TOMOIIbIO
JMHAMHYECKOI0 IPOrpaMMHUPOBAHUSA:
IIOJCYET KOJINYECTBA BAPUAHTOB

IIpaxTnueckast padora o teMme "Tloacuér
p p

KOJMYECTBA BAPUAHTOB C ITOMOIIBIO
JMHAMHYECKOT0 IporpaMMupoBaHus"

33,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
AXMHAMHUYCECKOI'O IIpOTrpaMMHUPOBAHU:
3aga4u ONTUMHU3allun

53

[TonsTHe 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
IIPOrpPaMMHUPOBAHHUS

54

55

[TonsiTrie 06 00BEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMHPOBAHUN

OOmBexThI U Ki1acchl. CBOWCTBA U METOABI
00BEKTOB




56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

[IpakTuyeckas pabora o Teme

57 "Hcnonp30BaHue TOTOBBIX KJIACCOB B 1
nporpamme"”

58 Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[IpakTrueckas padota "Pa3paboTka

59 IIPOCTOM MPOrpaMMBbl C UCIIOJIb30BAaHUEM 1
KJ1accoB"
WNukancynanus. [Ipaktudeckas pabota no

60 teme "Pa3paboTka kiacca, 0.5
HCIIOJIBb3YIOLIEr0 NHKANCYIALNI0"

61 Hacnenosanwue. Iomumopdusm

& [IpakTuueckas pabota mo Teme !
"Pa3paboTka uepapxuu Kiraccon"
Cpenbl ObICTPOI pa3pabOTKU MPOTpaMM.

63 [TpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

64 [IpoexkTupoBanue nutepdeiica
MI0JIb30BATENS

65 Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
AJIEMEHTOB JIJIsl IOCTpOeHUsl uHTepgelica
[IpakTuyeckas pabora o Teme

66 "Pa3zpaboTka mporpammsl ¢ rpadu4ecKuM 1
uHTepdeiicom”

67 N3yuenne BTOpOro s3pIka

IPOrpaMMHUPOBAHUS




68

69

3akpermienue. M3yueHre BTOporo si3bika
MIPOrpaMMHUPOBAHUS

OTansl KOMIIBIOTECPHO-MATEMATHYECKOI'O
MOACIINPOBAHUSA

70

Jluckperusanus Ipu MaTeMaTH4YEeCKOM
MOZACIIMPOBAHUN HCHIPCPBIBHBIX
rnpoueccoB. MoJieMpoBaHue ABUKECHUS

71

72

73

[IpakTuyeckas pabora 1o Teme
"MopenupoBaHue IBUKEHUS"

MopenupoBaHre OMOJIOTHUESCKUX CHCTEM.
[IpakTrueckas paboTa Mo Teme
"MopenupoBaHrue OMOJIOTHYECKUX
cucteM"

MareMaTHUeCKHE MOJEIHN B DKOHOMHUKE.

BrruucnutenbHbIe SKCIIEPUMEHTHI C
MOJIEIIMH

0.5

74

BepostHocTHBIE MOAEnH. [IpakTHUeckas
pabora o Teme "MmuTanmonHoe
MOJIEJTMPOBAHUE C TOMOIIBI0 METO1A
Mounre-Kapno"

0.5

75

76
77

KomnproTepHoe MoAenMpoBaHUE CUCTEM
YIIPaBJICHUS

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

Tabnuunble (pesinoHHbIC) Oa3bl TaHHBIX

—_—

78

ITouck, copTupoBKa U GUIBTPALUSL
JaHHBIX. 3aMpOChl HA BBIOOPKY JTaHHBIX.
3anpockl ¢ mapaMmeTpaMu. Beraucsiemsie
T0JIS B 3arpocax




[IpakTrueckas padota o Teme "Pabora ¢

” roToBoii 0a3oi gaHHBIX"
Mmuorota0iuunble 6a3bl JaHHBIX. THITBI

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

81 "Pa3paboTka MHOTOTaOIUYHON 6a3bl
TaHHBIX"

2 3ampockl K MHOTOTA0IMYHEIM 0a3am
TAHHBIX

23 [IpakTnueckas pabota mo Teme "3anpocel
K MHOTOTa0IM4YHON 0a3e JaHHbIX"

84 S3bIKk ynipaBnenus qauHbiMu SQL
[IpakTuueckas pabota mo Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIIBIO
si3pika SQL"

26 Hepensitimonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 WHuTepHeT-npuioxenus
ITonsiTHE O CEpPBEPHON U KIUEHTCKON

88 yacTsax caiita. TeXHONOrusl «KJIUEHT —
cepBep», e€ JTOCTOMHCTBA U HEIOCTATKU

89 OcHoBgsl s13p1ka HTML

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

91 3akperienue. OcHoBsl s3p1ka HTML

92 [ToBTopenue. OcHoBbI si3pika HTML




[IpakTrueckas padota o teme "Co3nanue
BEO-CTpaHUIIbI, BKIIOYAIOIIEH

93 . 1
MYJIbTUMEIHIHbBIE O0BEKTHI (PUCYHKH,
3BYKOBBI€ JIaHHbIE, BUIEO)"
94 OcHoBbI KackaaHBIX TabauI cTuiei (CSS)
IIpakTnueckas paboTa o Teme
95 "OdopmiieHuE CTpaHUIIBI C TTOMOIIBIO 1
KaCKaIHBIX Ta0muI cTiiiei"
96 Cuenapuu Ha si3b1ke JavaScript
97 3akperienue. CleHapuu Ha si3bIKe
JavaScript
98 ®dopmbI Ha BEO-CTpaHHUILIC
[IpakTuueckas pabota mo Teme
99 " 1
O6pabotka naHHbIX Ghopm"
100 Pa3memenue Beb6-caiitoB. Yciyra
XOCTHHTra. 3arpy3ka ¢aiiyioB Ha CalT
Kanpuposanue. Mcnpasnenue
101 nepcnekTtuBel. ['ucrorpamma. Koppeknus
YpOBHEH, KOPPEKIUS 1BETA.
ObecrBeunBaHNe LIBETHBIX U300pakeHU I
BBoa n3o0pakeHuit ¢ HCOIB30BaHUEM
102 Pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 0.5
[IpakTnueckas pabota 1o Teme
"O6paboTtka nudposeix potorpaduit”
Perymib. PaboTa ¢ obnactsimu. OUILTPHIL.
103 [IpakTuueckas pabora no teme "Peryib 0.5

undpoBbIx Gororpaduit”




MHorocnoiHbie n300pakeHus. TeKCTOBbIC

104 ciou. Macka cios. Kanansl. Coxpanenue
BBIJICIICHHOW 001acTH

105 [IpakTuueckas pabota 1o Teme |
"MHorocnoitHbsie n300paxeHus"
[TonroToBka WILTIOCTpAIUi 1 BEO-

106 caiitoB. [IpakTuyeckas pabora o Teme 0.5
" AHUMHPOBAaHHbBIC NU300paKeHUS"

107 Bekropnas rpaduka. Bexropuzarus
pacTpOBBIX U300pakeHUN

108 [IpakTuueckas pabota mo Teme |
"Bekropnas rpaduxa"

109 [TpuHIUITBI TOCTPOCHUS U
peAaKTHUPOBAHUS TPEXMEPHBIX MOJIeJIeH

110 [IpakTuueckas padota no teme "Co3nanue |
MPOCTBIX TPEXMEPHBIX MoJienen"”

111 Cerounsie Mogenu. Marepuansl

112 [IpakTnueckas padbora no teme "CerouHble |
moxmenn"

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS.
Kamepsr

114 [IpakTryeckas pabora o Teme |
"Pennepunr"

115 AnnutuBHbIE TexHONOTUH (3D-npuHTEpPHI)

116 [lonsTHE O BUPTYaAIBHON PEAIIBHOCTH U
JIOTIOJIHEHHOM peaIbHOCTH

17 [ToBTOpenue. TeopeTnuecke OCHOBBI

UH(POPMATUKH.




O600mmenue. TeopeTndecKkre OCHOBBI

118
UH(POPMATUKH.

119 Cucrematu3zanus. TeopeTuuecKkrue OCHOBBI
HH(pOpPMATHKH.

120 Pemenne npakruyeckux 3aaad.
Teopernueckre 0OCHOBBI HHPOPMATHKH.

121 O60061eHre U cucTeMaTu3alus.
Teopernueckre 0OCHOBBI HHPOPMATHKH.

122 [ToBTOpEHNE. AITOPUTMEI U
MIPOrpaMMHUPOBAHUE.

123 O06o06menne. ATTOpUTMBI U
MpOrpaMMHUpPOBaAHUE.

124 Cucremartu3zauus. AJITOpUTMBI U
MIPOrpaMMHUPOBAHUE.

125 Pemenne npakTuyeckux 3aad.
AJTOPUTMBI U IPOTPAMMHUPOBAHHUE.

126 O06001eHre U cucTeMaTU3alus.
ANTOPUTMBI M IPOTPAaMMUPOBAHUE.

127 IToBropenue. UnpopmanroHHsie
TEXHOJIOTUHU

128 O600menue. MudopmarmoHusie
TEXHOJIOTUHU

12 Cucrematuzanus. apopmanonssle

? TEXHOJIOTHH

130 Pemrenue npakTruueckux 3aaau.
NudopmaninoHHbIe TEXHOIOTUN

131 O0600611eHre U cucTeMaTU3alus.

WHudpopmalinoHHbIE TEXHOIOTHH




[ToBTOopenue. OOpaboTKa CUMBOJIBHBIX

132 1
CTPOK
133 [ToBTOopenue. O6paboOTKa IEITOYNCITICHHON |
nHpopmaruu
[ToBTOpenue. Oneparop npucBauBaHUsI U
134 BeTBiIeHUs. [lepebop BapuaHTOB, 1
MIOCTPOCHHE JepeBa
135 O06o0011IeHNe U cUCTeMaTU3aIMs 3a TOJ] 1
136 3amuTa npoeKTa 1
OBILIEE KOJIMYECTBO YACOB I1O 136 6.5

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Unpopmaruka (B 2 yactsx), 10 kmace/ I[Honsikos K.1O., Epemun E.A., OGmiectBo ¢

orpannueHHON oTBeTcTBEHHOCThI0 «BITHOM. Jlaboparopus 3HaHMI»; AKLIIMOHEPHOE OOIIECTBO

«3marenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. bocosa JI.JI. CoBpeMeHHBIC TEHJECHIIMN Pa3BUTHSI IIKOJBbHON HH()OPMATHKH

B Poccun u 3a py6exxkom / JIJI. Bocosa // Undopmaruka u odpazoBanue. — 2019. —
Ne 1 (300). — C. 22-32.

2. Kanunun U.A. Uudopmatuka. 10 kiacc: yriayOiaeHHbIH YPOBEHb: YUeOHUK /

N.A. Kamunun, H.H. Campuikuna. — M.: bunowm; Jlabopatopus 3Hanuii, 2020. —

256 c. — (@I'OC).

3. Kanunun U.A. UndopmaTuka: yriyOaeHHbIH ypoBeHb: yueOHuK ams 11

knacca / U.A. Kanunun, H.H. Cambuikuna.— MockBa: bunowm; JlabopaTtopus 3HaHuil,
2020. - 211 c. — (@I'OC).

4. Kanunun U.A. Undopmartuka: yrinyOaeHHbIH YPOBEHb: 3aJaUHUK-TIPAKTUKYM

st 10—-11 xmaccos / U.A. Kanunun, H.H. Cambuikuna, [1.B. Bouapos. — M.: bunowm;
JlabGopatopus 3nanuit, 2014. — 247 c. — (®I'OC). — URL: https://files.lbz.ru/
authors/informatika/8/kal-zp10-11.pdf (nara obpamenus: 23.06.2023).

5. Kanunun U.A. UckycctBennsbiii uareuiekt: 10—11 kmacesl: yueb. mocodue /

N.A. Kanunaun, H.H. Cambuikuna, A.A. CanaxoBa. — M.: [Ipocsemenue, 2023. —
144 c.— (ITpodunbras mxona). — URL: https://shop.prosv.ru/iskusstvennyj-intellekt--
10-11-klassy21811 (mata obpamienus: 23.06.2023).

6. Campbuiknna H.H. Mudopmatuka: 8—11 kimaccsl: mpakTUKyM /

H.H. Cambinkuna, M. A. Kanunun, A.A. Canaxosa, B.B. Tapanara. — M.:



ITpocsemenue, 2023. — 157 c.

7. MacnopT HanmoHaBbHOM mporpammbl «{udposas s3xoHoMuka Poccuiickoit
Oepepauuny. [Inexrpounsiid pecypc]. — URL: http://static.government.ru/media
/files/TurKHmMOgTPPnzJlaKw3M5cNLo6gczMkPF.pdf (nata o6pamenus:

23.06.2023)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
Ennnas xomuiekuus 1u@ppoBbIX 00pa30BaTENIbHBIX PECYPCOB
http://school-collection.edu.ru

®denepalIbHbII MHCTUTYT NENArOrMYECKUX U3MEPEHUN

http://www fipi.ru/

®DenepalibHbII LIEHTP UHPOPMAIIOHHO-00pa3oBaTenbHbIX pecypcoB (PLIOP)
http://fcior.edu.ru

[Toptan "UHpOpMaLnOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMH B 00pa3oBaHUM"
http://www.ict.edu.ru

WNuTepaxktusHble pecypebl kK Y MK L. JI. bocosoi,
http://metodist.1bz.ru/authors/informatika/3

OTxpeIThii KOMUTeK: MHpOopMaTika

http://college.ru/informatika/

CeteBble KOMITBIOTEPHBIE TPAKTUKYMBI 10 Kypcy «MHbopmaTHka
http://webpractice.cm.ru

Caiit Undoypoxk

InfoUrok.Ru

Odunmansubiit uHGopMaronHsiit mopran EI'D

Ege.edu.ru



Metoaunueckas cnyx6a BUHOM
metodist.1bz.ru
Caiit Koncrauruna IlonsikoBa

http://kpolyakov.narod.ru
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