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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHpopmaTuke (yriayOoaE€HHBIN YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJbTaTam
OCBOCHHMS OCHOBHOW 00pa3oBaTelbHONW MPOTPaMMBI CPEIHErO  OOIIero
obpazoBanus, npeacrasieHHbix B GI'OC COO, a takxke denepanbHoit paboueit
POTpaMMbI BOCTIUTAHUS.

[lporpamma 1o wuHboOpMaTHKE [MaET NPEACTABICHHE O LEIIX, OOIIeH
CTpareru OOy4YeHUs, BOCIHUTAHHS W pa3BUTUS OOYYaIOMIUXCS CPEICTBAMU
yuebHoro mpeamera «Mupopmarnka» Ha yriy0iaEHHOM ypOBHE, yCTaHABIMBACT
o0s3aTrenbHOE pEeIMETHOE coJiepIKaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBAHHE TI0 pa3jiesiaM M TeMaM Kypca, OTPEeNsIeT pacipeaesicHHe ero
1o kjaccam (rojam M3y4eHus ), 1a€T MpUMEpHOe pactpeeicHne yIeOHbIX YacoB
M0 TEMaTHYECKMM pazjieJaM Kypca M PEKOMEHAYeMYyH (IpUMEPHYIO)
MOCJIEIOBATEIbHOCTh ~ UX  M3YyYEHUS C  Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBS3€W, JIOTUKM Y4eOHOrO Tmpoliecca, BO3PACTHBIX
0COOEHHOCTEH 00 yJaroIUXCs.

[Iporpamma o naopMaTHKe OTNpeaesieT KOJTMUECTBEHHbIC M KaUeCTBEHHBI €
XapaKTePUCTUKN Y4eOHOTO MaTepHaia JJisl KaXJI0TO rojJa U3y4eHUs, B TOM YHCJIe
TUISI COJIepKATeIbHOTO HAMOJHEHUs Pa3HOTO BUAA KOHTPOJS (MIPOMEKYTOUHOM
aTTecTaluu 00yJarommxcs, BCEPOCCHUICKHUX MPOBEPOYHBIX  PaldoT,
roCyIapCTBEHHON UTOTOBOM arTecTarun). [Iporpamma o nHpopmatuke siBIsieTC S
OCHOBOW [IJI1 COCTAaBJICHUS AaBTOPCKUX YYEOHBIX MPOTpaMM U YUEOHHKOB,
MOYPOYHOTO TUNIAHUPOBAHUS KypCa YIUTEIIEM.

HNudopmarrka B cpegHeM 00111eM 00pa3oBaHUU OTPaKaeT:

CYyIIHOCTh HMH(MOPMATUKA KaK HAyYHOW JUCUUIUIMHBI, H3y4arouien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATU3aUU MH()OPMAIIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBbIE  00JIaCTM  TpHUMEHEHHs UH(POPMATUKH, TMPEKIE  BCETO
UH(POPMAITMOHHBIE TEXHOJIOTHH, YITPABJICHUE U COLMATIbHYIO cdepy;

MEXKIUCUUIUIMHAPHBIN ~ Xapaktep HHPOpMaTUKKM W  HMHPOPMAIIMOHHOMN
NeSITeTHHOCTH.

Kypc undopmaruku a1 ypoBHSI CpeiHEro ooiero o0pa3oBaHus sBISIETCS
3aBEpIIAIONIMM ATAllOM HEMPEPBIBHOW MOJATOTOBKM O0YYarolMXcs B 00JacTH
UHPOPMATUKU ¥ MHPOPMAITMOHHO -KOMMYHUKAITUOHHBIX TEXHOJIOTUH, ONUPACTCS
Ha cojiep:kaHue Kypca MHGOPMATUKKU YPOBHS OCHOBHOT'O 00IIEro 00pa3oBaHus U
OMBIT  TMOCTOSIHHOTO  MPUMEHEHUS  UHPOPMAIUOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, AT TEOPETHUECKOE OCMBICIEHHE, WHTEPIIPETAU0 U 00001IeH e
ATOTO OIBITA.



PesynbTarel  yriiyON€HHOrO ypOBHSL HM3Y4YEHHMsS Y4E€OHOro Mpeamera
«Mupopmaruka» OpHUEHTUPOBAHBl HA TMOJyYEHHE KOMIIETEHTHOCTEH ISt
nocjenyromeid Mpo(ecCHOHATbHON ACITENIPHOCTH KaKk B paMKax JaHHOU
peAMETHOM 001aCTH, TaK U B CMEKHBIX ¢ Hel 00sacTaXx. OHU BKITFOYAIOT B CE0S:

OBJIAJICHUE KIIOYEBBIMU MOHATHSIMU M 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX
CTPOMUTCS JlaHHAs MpeaMETHas 00J1acTh, Paclo3HaBaHUE COOTBETCTBYIOUIMX MM
NPU3HAKOB U B3aUMOCBA3€EH, CIOCOOHOCTh JEMOHCTPUPOBATH PA3JIUYHBIE I101XO0IbI
K U3YYCHHUIO SIBJICHUH, XapaKTePHBIX JJIS1 U3y4aeMOn MpeIMETHOU 00J1acTu;

YMEHHE peliaTh TUIIOBbIE MPAKTUUECKUE W TEOPETUYECKUE 3ajauH,
XapakTepHble Ui HWCMOJb30BAaHUS METOJOB M HHCTPYMEHTapHsl JIaHHOU
npeaMeTHOM 001acTH;

HAJIMYUE MPEACTABICHUI O JaHHOW MPEAMETHOW OOJIaCTH KaK LIENOCTHOMU
TeOpUU (COBOKYIMHOCTU TEOPHi1), OCHOBHBIX CBA3SIX CO CMEKHBIMU 00JACTSIMU
3HAHUU.

B pamkax yriyOnéHHOro ypOBHSI U3ydeHUs1 HHPOPMATUKU 00ECIIeUnuBaeTCs
LeJICHANPAaBJICHHAsA MOATOTOBKAa OOyYarolIMXcsl K MPOJIOJDKEHUI0O 00pa3oBaHusl B
OpraHu3alusx npodeccuoHaTbHOrO  00pa3oBaHMUs 1O  CHEHUATBHOCTSM,
HEMOCPEACTBEHHO CBSI3aHHBIM € IU(PPOBBIMU TEXHOJIOTHSIMU, TaKUM Kak
NpOoTpaMMHas MHXKEHEpUsi, nHQOpMalmoHHasi 0€30MacHOCTb, HH(OPMAIMOHHbIE
CUCTEMbl U TEXHOJIOTMH, MOOWIbHBIE CUCTEMBl U CETH, OOJIbIIME JaHHBIE U
MallMHHOE OOy4YeHHe, NPOMBIIUICHHBIA MHTEPHET BEIlEeH, MCKYCCTBEHHBIM
WHTEJUIEKT, TEXHOJIOTMM OeCHpOBOJHON CBA3U, POOOTOTEXHUKA, KBAHTOBbBIC
TEXHOJIOTUHU, CUCTEMbl PACHPEEIEHHOTO PEecTpa, TEXHOJIOTUU BUPTYaAIbHOU U
JIOTIOJTHEHHO M PeabHOCTEM.

OcHoBHast 1enp wu3ydeHuss yuyeOHoro mpeamera «MHdopmaruka» Ha
yriyOnéHHOM  ypOBHE cpemHero oOmero ooOpa3oBaHusi — oOecrieueHue
JNalbHEUIIEro pa3BUTUS HHPOPMAIMOHHBIX KOMIETEHIMI O0Oydarolerocs, ero
TOTOBHOCTH K KU3HH B YCJIOBHUSAX Pa3BUBAIOLIETOCS MHPOPMAIIMOHHOT 0 0011IeC TBA
¥ BO3pacTalollell KOHKYPEHIIMM Ha PBIHKE Tpyaa. B cBs3uW ¢ 3TUM H3ydeHue
uHpopmatuku B 10-11 knmaccax g10JKHO 00€CTIEUUTh:

c(hopMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOI'O HAa MOHUMAaHWM POJIU
uHbOpPMATUKH, HWHOOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIIECTRE;

c(hopMHUPOBAHHOCTH OCHOBJIOTHYECKOTO U AJITOPUTMUYECKOTO MBILIUICHUS;

c(hopMHUPOBAHHOCTh YMEHHH pa3zinyaTh (akTbl W OICHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUIETh WX CBSI3b C KPUTEPUSIMHU OIICHUBAHUA U CBA3b
KPUTEPHUEB C OINPEACIEHHON CUCTEMON LIEHHOCTEH, ITPOBEPSITH HA JIOCTOBEPHOCTH U
000011aTh HHpOPMAITHIO;



C(hOPMUPOBAHHOCTh MNPEACTABICHUH O BIUSHUM HUHOOPMALMOHHBIX
TEXHOJIOTUHA Ha J>KU3Hb 4YelOoBeKka B OOIIEeCTBe, MOHMMAHUE COLUAIBLHOTO,
HKOHOMHUYECKOTO, MOJIUTUYECKOTO, KYJIbTYPHOTO, HOPUIUYECKOTO, MPUPOIHOTO,
PrOHOMHYECKOTO,  MEIUIIMHCKOTO ¥  (PU3MOJIOTUYECKOTO  KOHTEKCTOB
UH(POPMAITMOHHBIX TEXHOJIOTUH;

MPUHATUE IPABOBBIX U ATHUECKUX aCIIEKTOB MHPOPMAIIMOHHBIX TEXHOJIOT UM,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOZEH, BOBJIICUEHHBIX B CO3/IAHNE U UCTIOJIb30BaHUE
UH(POPMAITMOHHBIX CUCTEM, PAaCIIPOCTpaHEHUE UH(OPMALINY;

CO3/1aHHE€ YCIIOBUW JJI Pa3BUTHUS HABBIKOB YUEOHOU, MPOEKTHOW, HAyYHO -
UCCJIEIOBATENbCKOM U TBOPUYECKOM NEATENbHOCTH, MOTUBALMU O0YYarOMXCs K
CaMOPa3BUTHIO.

B conepxanun yuedHoro npeamera «MHdopmaTukay BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3Jiena.

Paznen «llu¢gpoBasi rpaMOTHOCTBY» MOCBSAILIEH BONPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JIPYTMX D3JIEMEHTOB IM(PPOBOTO OKPYKEHUS, BKIOYAs
KOMITbIOTEPHBIE CETH, UCITOJIb30BaHHIO CPEICTB OTIEPALMOHHON CUCTEMBI, padOTE B
cetn HHTepHET U MCIOJB30BAHUIO HHTEPHET-CEPBHUCOB, WHGOPMAIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue 0oCHOBbI MHGOPMATHKH» BKIIOYAET B ceOs
NOHATUIHBIM annapar MHQPOPMATUKH, BOMNPOCHl KOAMPOBaHUSA HH(MOpMAaIuH,
u3MepeHus: MHOOPMAIMOHHOTO 00BEMA JaHHBIX, OCHOBBI aIreOphl JIOTUKH M
KOMITbIOTEPHOTO MOJEIIMPOBAHHUS.

Paznen «AaroputvMbl M NPOrpaMMHPOBAHMeE) HANpaBJeH HA Pa3BUTHE
AIITOPUTMUY €CKOTO MBILIUIEHUS, pa3pad0TKy aITOPUTMOB M OLIEHKY UX CJI0KHOCTH,
(dbopMupOBaHUE HABBIKOB pEAIM3allMd NIPOTPaMM Ha A3bIKaX MPOTPAMMHPOBAHUS
BBICOKOTO YPOBHSI.

Paznen «HWHpopMaumoHHbIE TEXHOJOTHMH» IIOCBSILIEH BONpPOCaM
NpUMEHEHUs MH(POPMAIMOHHBIX TEXHOJOTUM, PEaTM30BAHHBIX B MPHUKIATHBIX
NPOTPAMMHBIX MPOAYKTAaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3a/la4axX aHaInu3a
J@HHBIX, HCMOJBL30BaHUIO 0a3 JMAHHBIX W AJIEKTPOHHBIX TAOJMI[ NIl pEIICHUS
MPUKJIAHBIX 3371a4.

B mpuBenénHoMm nanee coaepkanum yueOHoro npenmera «Mudopmarukay
KypCUBOM  BBIJIEJICHBI JIOTIOJHUTEIbHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNbHYI0 IPOTpaMMy 00ydeHHs, HO MOTYT OBITh MPEJI0KEHbBI JIJIs1 U3y4 EHUS
OTJI€JIbHBIM MOTUBHUPOBAHHBIM U CTIOCOOHBIM 00 YU aIOIMMCSI.

VYriyOn€HHbIH  ypOBEHb M3Yy4eHHS HWH(MDOPMATHUKKA PEKOMEHJYyeTCs IS
TEXHOJOTUYECKOT0  MpoQuisi, OpPHUEHTUPOBAHHOTO HA HWHXEHEPHYIO W
uHPOPMAIIMOHHYIO cdepbl IeATENbHOCTH. YTIYOJIEHHBIH YPOBEHb HU3YYCHUS
uHGOPMATUKU 00eCTeYnBaeT: MOArOTOBKY 00yUaromUXCsi, OpPUEHTUPOBAHHBIX Ha



CIIEIUATLHOCTA B 00JIaCTH WHMOPMAITMOHHBIX TEXHOJOTHH W WHKECHEPHBIC
CIIEIUAIbHOCTH, YJYacTHE B MPOEKTHOM W HCCIEN0BATEIbCKON NEITeIHhHOCTH,
CBSI3aHHOW C COBPEMEHHBIMHU HAIPaBJICHUAMH OTpPaciu WHGOPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUH, TOJITOTOBKY K YIaCTHIO B OJIUMITHA/IAX U CllaUe
EnnHoro rocynapcTBEHHOTO 3K3aMeHa 10 HH(GOPMATHKE.

[locnenoBaTenbHOCTh M3YYECHHUS TEM B MpeAeiax OJHOTO roja o0ydeHUs
MOXET OBITh W3MEHEHa 10 YCMOTPCHUIO YUWTENS MPH TMOJATOTOBKE paboueit
IPOTPAMMBI U TIOYPOYHOTO TJIAHUPOBAHUS.

OO11ee YnCI0 YacoB, PEKOMEHI0BAHHBIX I U3Y4eHUs UHPOPMATUKU — 272
yaca: B 10 kinacce — 136 yacosB (4 yaca B Henemo), B 11 kimacce — 136 yacoB (4 yaca
B HEJIEIIO).



COJAEP’>KAHUE OBYYEHUA
10 KJIACC

Hudposasi rpaMOTHOCTH

TpeboBanusi TeXHUKA OE30MAaCHOCTHM W TUTHEHBI Mpu pabote ¢
KOMITBIOTEpAMHU U IPYTUMHU KOMIIOHEHTaMH ITU(GPOBOTO OKPYKEHHUSI.

[TpuHuIEl pabOThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢on HeiimaHna. ABTOMaTHMYECKOE BBINOJHEHUE MPOTPAMMBI MPOLECCOPOM.
OnepatuBHas, MOCTOSIHHAs M JOJTOBpEeMEHHas mnamaTb. OOMEH JaHHBIMHU C
NOMOIIBIO IMH. KOHTposuieps! BHEMHUX yCTPOUCTB. [IpsiMoli nocTyn k maMsaTH.

OCHOBHbIE  TEHJEHIMU  PAa3BUTHS  KOMIBIOTEPHBIX  TEXHOJIOTHH.
[lapamiensHbie BBbIYMCJICHUS. MHoronponeccopHsie CUCTEMBI.
CynepkomnbtoTepbl. Pacripenenénnbie BBIYMCIUTEIbHBIE CUCTEMBI M 00pabOTKa
OOJIbIIMX JaHHBIX. MoOWIbHBIE LU(PPOBBIE YCTPOMCTBA M HUX pPOJb B
KOMMYHUKAIUSX. BceTpoennbie KOMIIBIOTEPHI. MUKpOKOHTPOJUIEPHI.
PoGoTtu3upoBanHbIe IPOU3BO/ICTBA.

[IporpaMMHOE€ 0O€ecTieueHrE KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BU b1
IpOTPAaMMHOr0 oOecrneyeHus: U uX HazHaueHue. OCOOEHHOCTH MPOTPAMMHOIO
obecrnieueHuss MOOWIBHBIX YCTpoHCTB. IlapamnensHoe nporpaMMupoOBaHUE.
CuctemHoe nporpammHoe obOecneueHue. OnepalnuoHHbIE CHUCTEMbI. Y THIIUTHI.
HpaitBeppl  ycTpoucTB. HMHCTAISAIMA MW JCUHCTAULIUUS OPOTrPAMMHOTO
obecrieueHusl.

@aitnoBble cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUs (DaijoB B
nonroBpeMeHHo# namsty. [llabnons! Ayig onucanus rpymnmn ¢ailyios.

[IporpammHoe oOecrieuenue. JIneH3npoBaHue MporpaMMHOro 00eCTICUCH U ST
u uudpoBsix pecypcoB. llpompuerapuoe u cBOOOJHOE NPOTPAMMHOE
obecneuenre. Kommepueckoe 1 HEKOMMEPUYECKOE UCTIOIb30BaHUE POTrPAMMHOTO
obecrnieueHuss U UUGPOBBIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHABIMBacMast
3aKOHO1aTesIbCTBOM Poccuiickoi Penepannu 3a HEMPABOMEPHOE UCITOJIb30BaAHUE
MPOTPaMMHOT0 00ecTIeueHHS U ITU(BPOBBIX PECYPCOB.

[TpyHIMIIBI TOCTPOECHUS U annapaTHbIE KOMIIOHEHThI KOMITbIOTEPHBIX CETEM.
CereBbie poToKkoJbl. CeTh MHTEpHET. Antpecanus B cetu MiHTepHET. [IpOoTOKOIBI
creka TCP/IP. Cuctema noMeHHBIX UMEH.

Pasnenenune IP-cetm Ha moacern ¢ momompbio Macok mojacereil. CereBoe
aIMUHUCTpUpOBaHuE. [loydeHre NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuusi CBA3M C y3JoM ceTh. OmnpeneneHue MapupyTa JBHKEHHS
MAKETOB.

Bunet  gearenmsHoctTh B cethu  HWutepHer. CepBuchl  MHTepHeTa.
["eonndopmarmoHHbie CUCTEMBI. [ €0OKAIIMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH



(HanpuMep, JOKalusi MOOWIBHBIX Tene(oHOB, OMpeAeNeHrue 3arpy>KeHHOCTU
aBTOMarucTpaiei ), HHTEpHET-TOPTOBIISl, OpPOHUPOBAHUE OUIIETOB M T'OCTUHHIL.

['ocynapCTBEHHBIE DJIEKTPOHHBIE CEPBUCHI U YCIyrd. COLMAIbHBIE CETH —
OpraHu3aiys KOJUISKTUBHOTO B3aUMOJEWUCTBUA U oOMeHa aaHHbIMH. CereBoi
ATUKET: MpaBuia MOBEAEHHs B KuOeprpocTpaHcTBe. [Ipobiema moalMHHOCTH
noJiyueHHOM nHpopmanuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE M KOHOMHYECKUE YIPO3bl, CBA3AaHHBIE C HCIOJIb30BAHUEM
UH(POPMAITMOHHO -KOMMYHHUKAITUOHHBIX TeXHOJOrui. O01mue npo6ieMsl 3ayThl
uHpopmanuu ¥ uHPOpMAIMOHHOM  Oe3omacHocTH. CpencTBa  3aIIUThI
UHPOpPMAIIUM B KOMIBIOTEPAX, KOMIBIOTEPHBIX CETSIX M aBTOMATH3UPOBAHHBIX
uHbOpMAIMOHHBIX cHucTeMax. IIpaBoBoe oOecneueHne MHPOPMALMOHHON
0e30macHOCTH.

[IpenoTBpamnieHie  HECAaHKUMOHUPOBAHHOTO  JOCTyna K  JIMYHOM
KOH(UIeHIMaIbHOW HHPOPMAIIMH, XPaHSILIEHCs Ha NEPCOHAILHOM KOMIIBIOTEPE,
MOOWIIBHBIX yCTpoOiicTBaX. BpenoHocHoe nporpamMmmHoe o0ecrneuyeHue U CliocoObl
O00pbOBl ¢ HUM. AHTUBHUpYCHBIE Nporpammbl. OpraHu3aius JUYHOTO apXuBa
uHpopmarmu. PezepBHoe konupoBanue. [laposibHas 3ammra apxusa.

[nppoBanne gaHHbIX. CUMMETPUYHBIE U HECUMMETPUYHBIE MIHPPBHI.
Mudpper npoctoii 3amensl. [lludp Lesaps. [udp Buxenepa. Anropurm
nmpposanus RSA.

TeopeTnyeckune 0CHOBbI HH(POPMATHKH

Nudopmanus, nanusie U 3Hanus. MlHpopmalmoHHblie npouecchl B IPUPO/IE,
TEXHUKE U 0OIIIECTRE.

HenpepbiBHBIE M JUCKpETHbIE BEIWYMHBI W curHaibl. HeobxomumocTsb
JTUCKpeTu3aluy MHGOpMauy, MpeAHA3HAYEHHOW I XpaHEHus, Nepenadyu u
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMepHbIE UM HEPAaBHOMEPHBIE KOJBbI.
JlexoaupoBaHue COOOIIECHUH, 3aUCAHHBIX C MTOMOIIbI0 HEPABHOMEPHBIX KOJOB.
Ycnosue ®ano. [locTpoeHne OAHO3HAYHO JEKOIUPYEMBIX KOJIOB C IMOMOIIBIO
nepeBa. EquHuiipl uamepenus koauuecTBa nHpopManuu. An(aBUTHBIN OAXO K
OIICHKE KOJINYECTBA MH(POPMAIIHH.

Cuctembl cuucnenus. Pa3épHyTas 3amuch LENBIX U JIPOOHBIX YHCET B
MO3ULMOHHOK cHucTeMe cuucieHnda. CBOWCTBAa MO3MUMOHHOW 3alHCU YHUCIIA:
KOJIMUECTBO LM(pP B 3alMCH, TPU3HAK JEIMMOCTH YKCJIa HA OCHOBAHUE CUCTEMBI
CUYHUCJICHUS . AJITOPUTM NIEPEBO/1a IIETIOT0 YUCa U3 P-MUHOM CUCTEMBI CUHCIICHHS B
NECATUYHYI0. AJNTOPUTM MepeBOJia KOHEYHOW P-wyHOW IpoOU B AECATUUHYIO.
AJIrOpUTM TiepeBOJia LENOTO YHcia U3 JEeCATUYHOM CUCTEeMbl CUMCIieHHs B P-
nuHyto. IlepeBon koHewHOUW gmecaTuuHOW aApoOu B P-uunyro. JlBomuHas,
BOChbMEPHUYHAS U IIECTHAAIATEPUIHAS] CUCTEMbI CUMCIICHHSI, CBA3b MEXIY HUMHU.



Apudmernueckue omnepanuyd B MO3UIMOHHBIX CHUCTEMax CUMclieHus. TpouuyHas
YPaBHOBEILICHHA CUCTEMA CUUCIIECHUS. [[BONYHO -AeCATUYHAS CUCTEMA CUUCIICHUS.

Konuposanue TtekctoB. KomupoBka ASCIl. OnpnoGaiiTHbIE KOIMPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO
00bEMa TEKCTOBBIX COOOIICHUH.

KonupoBanne wu3oOpaxkenud. OuneHka HHPOPMALMOHHOTO  00BEMaA
rpaduyeckux JaHHBIX MIPU 3a/IaHHBIX Pa3peIICHUN U TITyOMHE KOJUPOBaHUS LIBETA.
[IBeroBbie Monemu. BekropHoe xoampoBanue. Popmatsl rpaduueckux (aityios.
TpéxmepHas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. Onienka HHQOpMaAIMOHHOTO 00bEMa 3BYKOBBIX JJAHHBIX
IIPH 33IaHHBIX YaCTOTE TUCKPETU3AUH U Pa3psIHOCTH KOAUPOBAHUS.

Anredpa noruku. IlonsTue Bbicka3biBaHMsl. Bblcka3biBaTenbHbIE (OPMBI
(mpenukatsl). KBaHTOPBI CyIIECTBOBAHUS M BCEOOITHOCTH.

Jlornueckue omnepauuu. TaOmuipl UCTUHHOCTH. Jlormyeckue BBIPpAKEHUS.
Jlormueckue toxnaectBa. Jl0Ka3aTeabCTBO JOTHYECKUX TOKIECTB C IOMOIIBIO
TaOJIMI ICTUHHOCTH. JIoruueckre onepanuu 1 onepanuy HaJ MHOKECTBAMU.

3aKkoHbl anreOpbl JIOTHKU. DKBUBAJICHTHBIE MPEOOpPa3OBaHUSA JIOTHUECKUX
BbIpaXeHUH. JIoruueckre ypaBHEHUS U CUCTEMbI YPABHEHUH.

Jlornueckue GyHKIMHU. 3aBUCUMOCTh KOJMYECTBA BO3MOJKHBIX JIOTHUECKUX
(GYHKLIMIA OT KOJIMYECTBA apryMeHTOB. [10JIHbIE CUCTEMBI JOTUYECKUX (PYHKIIUMA.

Kanonnueckne  GopmMbl  Jloruueckux  BbipakeHuid.  CoBepIICHHBIE
JNU3bIOHKTUBHBIE M KOHBIOHKTUBHbIE HOPMAallbHbIE (OPMBI, AITOPUTMbI HX
MOCTPOECHUS O TA0IUIE UICTUHHOCTH.

Jlornueckue nsneMeHTbl B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
Mmuoropa3psaneiii cymmarop. lloctpoeHue cxeM Ha JOTHYECKUX 3JIEMEHTAX 110
3aIaHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBneHue LENBIX YHCEN B MaMATH KOMIbIOTEpAa. OrpaHnyeHHOCTH
JMara3oHa 4YWCeJl NpU OTPaHWYEHHHM KOoJM4YecTBa pa3psaoB. llepenosiHeHue
pa3psHON ceTku. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOUYHBIN
JOTIOJTHUTENIbHBIA KOJI OTPULATEbHBIX YHCEIL.

[lobutoBbie normueckue onepanuu. Jlorudyeckuit, apupmMeTHuecKuii u
nukmdeckuit  capurn. IlludpoBanwe ¢ momoIplo MOOWTOBOW  oOmepanuu
«uckmovaroniee MIN».

[IpencTaBineHre BEMIECTBEHHBIX YHCEN B MaMsATH KOMIIbIOTEpA. 3Hayalas
4acTh U MOPSJIOK Yucia. J[Mana3oH 3HaUeHUN BEIIECTBEHHBIX uncel. [Ipo6iaeM bl
XPAaHEHUSI BEUIECTBEHHBIX YHCEJ, CBA3AaHHBIE C OrPAHUYEHHEM KOJIMYECTBA
pa3psAnoB. BelnosiHeHWE omnepanuid ¢ BEIIECTBEHHBIMH YHWCJIAMHU, HAKOIJICHHUE
OIIMOOK MTPHU BHIYUCIICHUSIX.



AJITOPUTMBI M IPOTPAMMHUPOBAHUE

OmnpeneneHre BO3MOXKHBIX Pe3ybTaTOB padOThI MPOCTEUIINX aJrOPUTMOB
YIPABJICHUSI HWCIIOJHUTEISIMU W BBIYMCIUTEIBHBIX aNroputMoB. OrnpeneneHue
UCXOJHBIX IaHHBIX, IPU KOTOPBIX AITOPUTM MOKET J1aTh TpeOyeMblil pe3ybTar.

Otanbl peleHuss 3a1ad Ha KoMIbloTepe. MHCTpyMeHTalnbHbIE CPENCTBA!
TPAHCJIATOP, OTIAAUMK, NpoduMpoBIMK. KomMmwisinug W HMHTEpIpETanus
nporpaMm. BupTyanbHble MalllMHBI.

WuterpupoBanHas cpena pa3padoTKu. MeToasl OTIaJKUM IPOTrpaMM.
Hcnonb3oBaHue TpaccUpoBOYHBIX Tabiui. Omnagounsiii BeiBOJ. [lomarosoe
BBITIOJIHEHUE ITPOrpaMMBbl. ToukHM ocTaHoBa. [IpoCcMOTp 3HaUYEHMI IEPEMEHHBIX.

3k mporpammupoBanust (Python, Java, C++, C#). Tumbel naHHBIX:
LEJIIOYUCIICHHbIE, BEIICCTBEHHbIE, CUMBOJIbHBIE, JIOTMUECKUE. BerBiieHus.
Cnoxnple ycmoBus. Iluknel ¢ ycimoBuem. [Lluknbel mo  mepemMeHHOM.
B3aumo3ameHseMOCTb  pa3iMUHBIX BHJIOB ULUKIOB. MHBapuaHt uukIia.
CocTaBieHre LUMKIA C HCIIOJIb30BAHWEM 3apaHee ONPENEIEHHOTO HHBAapUaHTA
UKJIA.

JlokyMeHTHpOBaHUE MIPOTPaMM. Hcnonpb3oBaHHE  KOMMEHTApHUEB.
[loaroroBka onucanus NpoOrpamMmbl U MHCTPYKIUU JJ1s TTOJIb30BATENA.

AnroputMbl 00pabOTKM HaTypallbHBIX YUCEN, 3alIUCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CUMCJICHUS: pa30uMeHue 3alucH YHclia Ha OTACNIbHbIE UUQPHI,
HaXOXJIEHHE CYMMbl W TpOM3BeleHUs LU(Dp, HAXOKACHHE MAaKCUMAIbHOU
(MUHUMAJIBLHO ) LIUPPHI.

Haxoxnenue Bcex nNpOCThIX YKCEN B 33JaHHOM auana3zoHe. [Ipencrasienue
YyCJa B BUI€ HA0OPa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BECHHUS
B CTEIICHb.

O6paboTka 1aHHBIX, XpaHsIMXcs B (painax. TekcToBbIE U IBOMUHBIEC (ailiTbI.
@aitnnoBbie nepeMeHHble ((aioBbie ykazarenu). Urenue u3 Qaiina. 3anuch B
daiin.

Pa3buenue 3anaun Ha moa3anaun. [loamporpaMmel (Mpoueaypbl ¥ PyHKIHN ).
Pekypcus. PexypcuBHbie 00bekThl ((pakrtayibl). PexkypcuBHbie mpouenypbl u
byukimu. Mcnonp30BaHue CTeKA 1JIs1 OpTraHU3alluy PEKYPCUBHBIX BEI30BOB.

Hcnonb3oBanne CcTaHAAPTHOW OMONMOTEKH SA3bIKa MPOTrpaMMHUPOBAHUSI.
[logxmtouenne  OUOMMOTEK  MOANPOrpaMM  CTOPOHHHMX  MPOM3BOJIUTEIICH.
Mo nynbHBIM IPUHLKI ITIOCTPOEHUS IPOTPAMM.

Uucnennole Metonpl. ToyHoe ©W NpHOIMKEHHOE pEIICHHUS 3aavyu.
UucrieHHbIe METO bl PEIICHUS] YPaBHEHUN: METO Tiepe0opa, METO/T MOJIOBUHHOTO
nenenus. [IpuOmmkE€HHOE BbIYMCIEHHE JUIMH KPUBBIX. Bpluncienue riouniazeit
buryp ¢ MOMOIIBIO YHCJIEHHBIX METOJOB (METOJA MPSMOYTOJbHUKOB, METOJ



tpaneuuii). Ilonck makcumyma (MUHMMYMa) (QYHKUMM OJIHOW IEPEMEHHOM
METO/I0M ITOJIOBUHHOTO JIECIEHUSI.

O6paboTKka CUMBOJBHBIX JlaHHBIX. BcTpoeHHble (GYHKUIMU — A3bIKa
IPOTPAMMHUPOBAHUS 111 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paboTKU
CUMBOJIbHBIX CTPOK: MOJCYET KOJUYECTBA IOSBJICHUM CHMBOJIa B CTpPOKE,
pazOueHrne CTPOKM Ha CJIOBa MO NPOOEIbHBIM CHUMBOJIAM, MOMCK MOACTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aMEHAa HAUJAEHHOW IMOJICTPOKM Ha JPYIyH0 CTPOKY.
['eHepanyisi Bcex CJIOB B HEKOTOPOM aj(aBUTE, YAOBJICTBOPSIONIMX 3a1aHHBIM
orpanndeHusM. [ IpeoGpa3zoBanue unciia B CHUMBOJIbHYIO CTPOKY U 0 OpaTHoO.

MaccuBbl U MOCHENOBAaTEIbHOCTH 4YHCEN. Bpruucienne o0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa UJIM YMCJIOBOM MOCIIEN0BATEIbHOCTH (CYMMBI,
NPOU3BENICHUSA, CPEAHETO apU(PMETHUECKOTO, MUHUMAILHOIO U MAaKCUMAJIbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSAIOUIMX 3aJaHHOMY YCJIOBHIO).
JIMHEWHBIN MOUCK 33JaHHOT'0 3HAYEHUS B MACCHBE.

CopTtupoBKa 0JHOMEpPHOTO MaccuBa. [ [pocTeie METO I COPTUPOBKH (METO 1T
my3bIpbKa, METOJ BbIOOpa, COPTUPOBKA BcTaBKamu). COPTUPOBKA CIMSHUEM.
beicTpass coptupoBka maccuBa (amroputMm QuickSort). /[BowuHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCUBE.

JIBymepHble MacCuBbl (MaTpuilbl). ANTOpPUTMBI OOpPaOOTKUA JBYMEPHBIX
MacCCHUBOB: 3aII0JIHEHUE IBYMEPHOT'O YUCIOBOTO MacCHBA M0 3aJaHHBIM ITPAaBUJIAM,
MOUCK AJIEMEHTA B IByMEPHOM MAacCHBE, BHIUYMCICHHE MaKCUMyMa (MUHUMYMa) U
CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MAacCHBa, IEPECTaHOBKA CTPOK U CTOJOIOB
JBYMEPHOT'O MacCHBA.

NudopManmoHHbIe TEXHOJIOTHH

TekctoBbili mponieccop. PenakrupoBanue u ¢gopmaruposanue. [IpoBepka
opdporpadun u rpammaruku. CpencTBa IMOMCKAa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. HMcnons3oBanue ctuned. CTpyKTypHpOBaHHBIE  TEKCTOBBIE
nokymMeHTbl. CHoOckM, ornaBieHue. KosektuBHas padboTa ¢ JOKYMEHTAMH.
HNHCTpyMEHTHI pelieH3upOBaHUS B TEKCTOBBIX Mpoliieccopax. O61ayHbIe CEpBUCHI.
HenoBas mnepenucka. Pedepar. IlpaBuna uMTHpPOBaHWS HCTOYHUKOB U
odopmiieHust oudmmorpaduyeckux ccpuiok. OdopmieHne CIUcKa JUTEPaTyphl.
3HAaKOMCTBO C KOMIBIOTEPHOW BEPCTKOM TeKCTa. TeXHHMYECKUEe CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPENCTBA PEAAKTUPOBAHHUS MaTeMaTH4eCKUX
TEKCTOB.

Anamu3 gaHHbIXx. OCHOBHBIE 33Jja4d aHAM3a JAHHBIX: MPOTHO3UPOBAHUE,
KiIaccuuKaluys, KiacTepu3alus, aHaimM3 OTKIOHeHuH. [locrenoBarenbHOCTD
pelleHusl 3a/1ay aHalM3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIIEHKA
KauyeCcTBa JAaHHBIX, BEIOOP W/WIIM MTOCTPOCHUE MOJIEIH, TPEeoOp a30BaHNE TAHHBIX,
BU3YyaJM3alus JaHHbBIX, HHTEpIIpEeTalus pe3yiabTatoB. [IporpamMmMHusie cpencTa u



MHTEPHET-CEPBUCHI JIJIs1 0OpaOOTKU U NPENCTABICHUS JaHHBIX. bosbIve JaHHbIE.
Mammnaaoe o0yueHue. IHTeuIeKkTyanbHbIi aHaIU3 JaHHbBIX.

AHanM3 JaHHBIX C MOMOUIBIO 3JEKTPOHHBIX TaOJMIl. BbldyucieHHe CyMMBI,
CpeaHero apu(pMeTHIECKOT0, HanOOJIbIIEro (HAMMEHBIIIET0 ) 3HAUCHHSI TaIla30Ha.
Beruncnenne koadpduimMeHTa Koppemsiuuud ABYX psgoB naHHbIX. [loctpoenue
CTOJIOUATBIX, JIMHEMUYAThIX W KpyroBblx nauarpamm. Iloctpoenue rpadukos
¢yukuuii. [logbop mMHUYM TpeHa, pelieHne 3a1a4 NPOTHO3UPOBAHUS.

YucneHHOEe pelIeHHe YpaBHEHHM C MOMOIIBI0 MMOoa00opa TapamMmerpa.
OnTumu3anys Kak MOMCK HAWIYUILEro pelieHus B 3aJaHHbIX ycloBusX. LleneBas
¢byukuusi, orpanuyeHus. JlokambHble ¥ THOOATbHBIH MHHUMYMBI II€JIEBOM
¢yHkumu. Pemienue 3a1a4 ONTUMHU3ALUU C IOMOIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJIACC

TeopeTnueckue 0cHOBbI HHPOPMATHKH

Teopernyeckne noaXoAbl K OLEHKE KoJM4ecTBa HH(popManuu. 3akoH
annutuBHOCcTH MHPopmanmu. opmyna Xaptiu. MHpopmaiysi 1 BEpOATHOCTD.
®opwmyia IllenHona.

Anroputmbl cxatus gaHHbIX. Amroputm RLE. Anroputm Xaddmana.
Amroputm LZW. Anroputmbl cxaTvsi JaHHBIX C MOTEPSIMU. YMEHbILIECHHUE
rIyOuHBI KOAUpoBaHus 11BeTa. OCHOBHBIE uaen aroputMoB cxatust JPEG, MP3.

CkopocTh Tiepeayu JaHHbIX. 3aBUCUMOCTb BpPEMEHU IMepefayud OT
MH(GOPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEPUCTUK KaHaia CB3U. [IpuuuHbl
BO3HUKHOBEHHS OIIMOOK MpHU TMepenaye AaHHbIX. Konabl, MN03BOJAIONIME
OOHapyXMBaTh W HUCIPABISITh OLMOKH, BO3HUKAIOIIME NP TEperaye JaHHBIX.
Paccrosinune Xammunra. Koauposanue ¢ nopropenuem 0utoB. Koasl Xammunra.

Cuctembl. KOMIIOHEHTBI CUCTEMBI M UX B3auMmojaercTBue. CUCTEMHBIN
addekTt. Yrpapienue kak nHGOPMaIMOHHBIN MTporiecc. OOparHas CBs3b.

Monemu u moaemupoBanue. Llens MonenupoBanus. COOTBETCTBUE MOJEIU
MOJEIMPYEMOMY OOBEKTY WJIH IpoLEecCy, Lenu MoaenupoBanus. Gopmanuzarus
MPUKJIAHBIX 3371a4.

[IpencraBneHne pe3ynbTaTOB MOJCIMPOBAHUS B BHUJIE, YIOOHOM IS
BOCTIPUATHUS YeJIOBEKOM. [ padrueckoe mpeacTaBieHUE TaHHBIX (CXEMbI, TAOJIUIIBI,
rpapuKn).

['pader. OcHoBHbIC TOHSATHUS. Busl rpadgos. Onucanue rpag)oB ¢ MTOMOIIB IO
MaTpHll CMEXKHOCTH, BECOBBIX MaTpHIl, CIHCKOB CMEKHOCTH. PeleHue
aNMTOPUTMUUYECKUX 3a/lady, CBS3aHHBIX C aHaIM30M rpadoB (IOCTPOEHUE
ONTUMAJIBLHOTO IMyTH MEXIYy BepliMHaMu rpada, OIpeneseHue KOoJIMYecTBa
Pa3IMYHBIX MyTe MEXKIYy BEpIIMHAMH OPUEHTUPOBAHHOTO AIMKIMYECKOTO

rpada).



JepeBbsi. bunapuoe aepeBo. JlepeBbs moucka. Croco6sl 00x0a aepena.
[IpencraBnenune apupmMeTHIECKNX BhIpKEHUH B BUJIE JepeBa. JJUCKpETHBIE UTPHI
JIBYX UTPOKOB ¢ NoJiHO# nHpopmanueii. [loctpoenne nepesa nepedopa BApuaHTOB,
OMHCAHUE CTPATErHH UrPHI B TAOIUMYHOU (hopme. BoIMTphIlIHbIE U TPOUTPHIIIHbIE
IIO3ULMU. BEIMTPBIIIHBIE CTPATETUM.

CpencTBa HCKyCCTBEHHOTO MHTEUIEKTa. CepBHUCH MAlIMHHOTO NEPEBOJA U
pacrio3HaBaHusl yCTHOUM peuu. KorautusHble cepBuchl. UneHTndukanys u nouck
U300paKEHU, pacro3HaBaHue  JIMLL. CamooOyuarormuecs CUCTEMBI.
HCKyCcCTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Mcmosib30BaHME METOOB
MCKYCCTBEHHOT'O MHTEIJIEKTa B 00ydawlmx cucteMax. Mcnosib30BaHue METO0B
UCKYCCTBEHHOT'O MHTEIUIEKTa B poOoToTexHuke. MHTepHer Beei. [lepcriekTuBbl
Pa3BUTHSA KOMITBIOTEPHBIX MHTEIUIEKTYaIbHbIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI U IPOrPAMMUPOBAHHE

Qopmarmm3anss  NOHATHS — ayroputMa.  Mammua  TeropuHra — Kak
yYHUBeEpcanbHas Moielb BeryuciaeHu. Tezuc YUepua—Trropunra.

OueHka CHOKHOCTU BbIUKCIIEHU. Bpemst paboTbl U 00BEM HCHOJIB3yeMOM
namMsATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JAaHHbIX. OueHka
ACUMIITOTUYECKON CIIOKHOCTH QITOPUTMOB. AJTOPUTMBI TOJIMHOMHUAIBHOMN
cinoxkHoctu. Ilepebopubie amroputmbl. [lpumepsl pa3aMyYHBIX AITOPUTMOB
pEeLeHns] OHOM 3a/1a4U, KOTOPBIE UMEIOT PA3JIMYHYIO CJI0KHOCTb.

[louck mpOCTBIX YMCEN B 3aJaHHOM JUAaNa3oOHE C NOMOLIBIO AITOpUTMa
«petero IparocheHar.

MHoropa3zpsiiHbIe LieJble YUCIIa, 3a/1a41 JJIMHHON apu(METHKY.

CrnoBapu (accollMaTUBHBIE MAacCHUBBI, OTOOpakeHUs). XBUI-TaOJHULIbI.
[locTpoenue anhaBUTHO-4ACTOTHOTO CJIOBAPS JJIs 33]JaHHOTO TEKCTA.

Crexku. AHaIM3 MPaBUIBHOCTH CKOOOYHOrO BbIpaXeHHs. Brruucienue
apuQMETUYECKOTO BEIPAXKEHUS, 3aIIICAHHOTO B TOCT(UKCHOH PopMme.

Ouepenu. Mcnionb30BaHue ouepean 115l BDEMEHHOT'O XPAHEHUS JJaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MUHUMAILHOTO OCTOBHOTO JiepeBa
B3BELICHHOT'O CBSI3HOTO HEOpHUEHTHUpOBaHHOro rpada. KommuecTBo paziuuHbIX
nyTell MeXAy BEpIIMHAMU OPUEHTUPOBAHHOTO AIMKJINYECKOTO rpada. AIropuT™M
JIelKCTpHI.

[epeBps. Peammzanus nepesa ¢ MOMOLIBIO CCbUIOYHBIX CTPYKTYP. JIBOMUHBIE
(ounapusbie) nepeBbs. [locTpoenue aepeBa i 3aJaHHOTO apU(METHUYECKOTO
BbIpaXeHus. PekypcuBHbIe aroputMbl 00xo/1a aepesa. VMcnonb3oBanue cteka u
odepenu st 06xo/1a Aepena.

JluHamMuueckoe NPOrpaMMHUPOBAHME Kak METOJ pEUIeHHs 3aaad ¢
COXpaHEHHEM MPOMEXKYTOUYHBIX PE3yJbTaTOB. 3aayd, PEIIAEMbIE C MOMOIIBIO



JTUHAMUYECKOTO MPOTPaMMHUPOBAHUSA: BBIYUCIECHHE PEKYPCUBHBIX (QYHKIHIMA,
M01CUET KOJIMYECTBA BAPUAHTOB, 331a41 ONTUMHU3ALINH.

[TonsitTne 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpOBaHuU. OOBEKTHI U
kiacebl. CBoiicTBa U MeToAbl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3.
Pa3paboTka nporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOJXOJA.
Wukancynsauus, HacieA0BaHUe, TOJMMOP(HU3M.

Cpensl ObIcTpoii pa3zpaboTku mporpamm. lIpoektupoBanue wunHTepderica
nosib3oBarensd. Vcmosib30BaHME TOTOBBIX — YIPABISAEMBIX AJIEMEHTOB IS
nocTpoeHwus uHTepderica.

O630p  sA3bIKOB  mporpammupoBanus. llonsitue o  mapagurmax
IpOTrpaMMHUPOBAHHS.

NudopmanmoHHbIe TEXHOJIOTHH

OTanbl  KOMIIBIOTEPHO-MATEMATUYECKOTO0 MOJIEIUPOBAHUA: [MOCTAHOBKA
3amayd, pa3pabOTKa MOJENH, TECTUPOBAHUE MOJENH, KOMIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3YyIbTAaTOB MOJIEIUPOBAHHUS.

Jluckperuzanyss NpyU MareMaTHUYECKOM MOJEIUPOBAHUM HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABWKEHUs. MoaenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuyeckue MOJEIM B JKOHOMHKE.  BbluuciaurenbHbIe
HKCTIEPUMEHTBI C MOACIISIMH.

O6paboTka pe3ynabTaToB 3KCHEpUMEHTa. MeToJ HauMEHbIIMX KBaJpaToB.
OneHKka YHUCJIOBBIX MapamMeTpoOB MOJEIUPYEMBIX OOBEKTOB U MPOLECCOB.
BoccTanoBnieHre 3aBUCUMOCTEHN 0 pe3yIbTaTaM SKCIIEPUMEHTA.

BepositHocTtHeie  moaemu.  Meroasl Monte-Kapio.  MMwuranmonnoe
MoaenrpoBanue. CUCTEMBI MACCOBOTO 00CTy>KHMBAHUS.

Tabmuunble (pensiuuoHHbIE) Oa3bl NaHHBIX. Tabimua — MpeAcTaBiIeHUE
cBelleHnH 00 OJHOTHHHBEIX 00BekTax. Ilone, 3amuchk. Kimrou Tabimmnel. Pabora ¢
roToBOM 0a30i JaHHBIX. 3amoJiHeHue Oa3bl JaHHbIX. [lowck, copTUpoBKa H
bunbTpanus 1aHHBIX. 3apPOChl HA BHIOOPKY JIAHHBIX. 3alpOChl C TapaMeTpamH.
Brruucnsiembie noss B 3anpocax.

MuoroTabnuunbie 0a3bl JaHHBIX. THMOBI CBS3eH MEXIy TaOdUIaMU.
Buemmuit kmrod. [erocTHOCTH 0a3b1 JaHHBIX. 3aMPOCHl K MHOTOTAOIMYIHBIM Oa3aM
JTaHHBIX.

Nurepuer-npuinoxenus. [IoHsTHe 0 cepBEpHOM M KIIMEHTCKOM YacTAX CanuTa.
TexHonorus: «KJIMEHT — cepBep», €€ JOCTOMHCTBA U HepocTaTku. OCHOBBHI sI3bIKa
HTML u kackamubix tabmmim ctuneii (CSS). Crenapun Ha si3bike JavaScript.
®dopmbI Ha BeO-CTPAHHUIIE.

Pa3memenne BeO-caiiToB. Yciyra XoCcTUHTA. 3arpy3Ka (aiioB Ha CaiT.

BBon m3o0paskeHuil ¢ UCTOIBL30BaHUEM PA3TUYHBIX ITUPPOBBIX YCTPOICTB
(uudpoBbIX PoToanmaparoB U MUKPOCKOTIOB, BHUIEOKaMEp, CKAaHEPOB U IPYTHX



yctpoicTB). ['paduueckuii penakrop. Pazpemenne. Kagpuposanue. Mcnpasienue
nepcnektuBbl.  ['mcrorpamma.  Koppekuuss ypOBHEW, KOPPEKIMS  IBETA.
OOeciBeunBaHue 1BETHbIX H300paxkeHuid. Perymms. PabGota ¢ oGmactsamu.
OUIBTPHI.

Muorocnoitasle n3o0paxenus. TekcToBbele ciaon. Macka cnos. Kanansl.
Coxpanenue BbleneHHON obsacTu. [loaroroBka wumocTpanui AJisi BeO-CaiToB.
AHMMHpOBaHHBIE U300paKECHUS.

Bekropnas rpaduka. IlpumutuBbl. W3MeHeHuHe mnopsiAKa SJIEMEHTOB.
BeipaBHuBanue, pacupenenenue. ['pynnuposka. Kpussie. @opMarel BEKTOPHBIX
pucyHkoB. Micrionb30BaHKe KOHTYpOB. BekTopusanus pacTpOBbIX U300pakeHUA.

[IpyHUIMIIBI  TIOCTPOECHHMSIT M PEAAKTUPOBAHMS TPEXMEPHBIX MOJEIEH.
Cerounble mozenu. Marepuansl. MoaenMpoBaHue HCTOYHUKOB OCBELICHMS.
Kamepnl. AnautuBHbie TexHosoruu (3D-npunrtepsl). [loHsiTHe O BUpTyallbHOU
PEaTbHOCTH U JOTIOJHEHHO M PEATIbHOCTH.



I[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOTPAMMBI 110
MH®OPMATVKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE  pe3ydbTaThl OTPAXKAIOT T'OTOBHOCTh U  CIOCOOHOCTH
oOydJaronmxcsi pPyKOBOACTBOBATbCS CHOPMUPOBAHHON BHYTPEHHEW NO3MLIUEH
JUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHUEHTALUNA, TTO3UTUBHBIX BHYTPEHHUX
yOeXIIeHUIl, COOTBETCTBYIOIIMX TPAJUIUOHHBIM [EHHOCTAM POCCHUICKOTO
00111eCTBa, PACUIMPEHUE KUZHEHHOTO OIbITA U OMbITAa AEITEILHOCTU B MPOLIECCE
peanu3alMyd  CpPEeACTBAMM  y4eOHOrO MpeIMETa OCHOBHBIX HalpaBJICHUN
BOCTIUTATENILHOU JIEATEILHOCTH.

B pesynbTare wuzyueHus MHPOPMATUKM Ha YPOBHE CpPEIHEro OOILIEro
oOpazoBaHusi y oOyyaroiierocs 0yayt chopMUpOBaHbI CICAYIONIME TUYHOCTHBIE
pe3ybTaThl:

1) rpa:knaHCKOTO BOCIIMTAHUSA:

OCO3HAaHHME CBOUX KOHCTUTYLMOHHBIX NpaB U O0OS3aHHOCTEW, YyBaKEHHE
3aKOHAa M TOPaBONOPSAKa,  COOMIOJIGHHE  OCHOBOIOJIATAOIIMX  HOPM
MH(GOPMAIIMOHHOTO IIpaBa U THPOPMAIIMOHHON O€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITH HJEOJOTMU SKCTPEMH3Ma, HAIlMOHATIM3MA,
KceHO(poOuH, AUCKPUMHUHALMU 10 COUUAIBHBIM, PEIUTHO3HBIM, pPacoBbIM,
HAIMOHAIbHBIM MMPU3HAKAM B BUPTYAJIbHOM MPOCTPAHCTBE;

2) MIaTPMOTHY€CKOr0 BOCIIMTAHUS:

LIEHHOCTHOE OTHOILIEHUE K UICTOPUUECKOMY HACIIEAUIO, JOCTIXKEeHUsAIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHSIX, TOHUMaHUE 3HAaUeHUs MHPOPMATUKU KaK HAyKH
B )KM3HU COBPEMEHHOT0 00IIeCTBA;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHNS:

c(opMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
ceru MaTepHer;

4) 3cTeTUYECKOIr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas OCTETUKY HAy4YHOTO H
TEXHUYECKOT'0 TBOPUECTBA,

CIIOCOOHOCTh BOCIIPMHUMATh pPa3jMYHbIE BUJbI UCKYCCTBAa, B TOM YHCJIE
OCHOBaHHOTO Ha UCIIOJIb30BaHUH HH(DOPMAITMOHHBIX TEXHOJIOT A

5) pu3nvecKoro BOCIIUTAHNUS:

chopMupoBaHHOCTE  3J0pPOBOTO H  0Oe3omacHOro oOpas3a JKHW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbIO, B TOM YMCJE 3a CYET



cobmoieHnst TpeOboBaHui 6€30MaCHON HKCILTyaTallii CPEACTB HHPOPMAITUOHHBIX
Y KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH;

6) TPy10BOT0 BOCIIUTAHUSA:

FOTOBHOCTh K AKTMBHOW JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIBLHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHULIMMPOBATH, IJITAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATD TaKylO JAESITEbHOCTD;

uHTEpec K cdepaM NpoPecCUOHATbHONU MACSTEIbHOCTH, CBS3aHHBIM C
UH(POPMATHKOM, MPOrpaMMUPOBAHHEM U WHGOPMALMOHHBIMU TEXHOJOTHUSIMHU,
OCHOBAaHHBIMU Ha JOCTWKEHHUSX HAyKH MH(POPMATUKH U HAYYHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied npodeccun u
peam30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE IJIaHbL;

FOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHIO U €camMOOOpa30BaHUIO Ha
IPOTSIKEHUU BCEH )KU3HU;

7) 3K0JI0TrM4eCKOT0 BOCIIUTAHMS:

OCO3HaHME TI00ATBHOTO XapakTepa 3KOJOTHUECKUX MpOoOJeM U MyTed X
peleHuss, B TOM 4YHUCJIE C YY4ETOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMSA:

Cc(hopMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO PAa3BUTUSI HAYKH, JOCTHXKEHUSM HAYyYHO-TEXHHYECKOrO IMporpecca u
0O11IECTBEHHOM MPAKTUKH, 32 CUET TOHUMAHUSI POJIM MH(POPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX MPOLUECCOB M HHPOPMALMOHHBIX TEXHOJOTHM B YCIOBUAX
uupoBoi TpaHchopMali MHOTUX Cep KU3HU COBPEMEHHOTO O0OIIECTBRA;

OCO3HAHME IIEHHOCTU HAyYHOU NEATEeIbHOCTH, TOTOBHOCThH OCYILECTBISThH
MPOEKTHYIO M UCCJIEI0BATENbCKYIO A TENbHOCTh MHANBUYAIbHO U B TPYIIIIE.

B nporuecce nocTiKeHUs] TMUHOCTHBIX PE3YJIbTaTOB OCBOEHUSI IPOTPAMMBbI
no wuHpopMmaruke Yy OOy4YarolMXCS COBEPILEHCTBYETCS 3MOILMOHATbHBIN
MHTEJUIEKT, MpeIoaraonmi c(hOpMUpOBAHHOCTS:

CaMOPEryJMpoOBaHusi, BKIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE TIOBEAEHHME, CIHOCOOHOCTh aAaNTUPOBATHCI K
HYMOIMOHATILHBIM U3MEHEHUSIM U TIPOSIBIISITE THOKOCTh, OBITH OTKPBHITHIM HOBOMY;;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAOMIEH CTPEMIICHUE K JOCTHUKECHUIO LIEIU U
yCclexy, ONTUMHU3M, UHHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, MCXOJs U3 CBOUX
BO3MOKHOCTEM;

SMIIATHUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH KOMMYHMKAIIMHM, CIIOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOUAIOIINX CTIOCOOHOCTH BHICTPANBaTh OTHOIICHHS
C IPYTUMH JIFOAbMHU, 3800 TUTHC S, MPOSBIISITh UHTEPEC U pa3periaTh KOHQIUKTHI.



METAINIPEAMETHBIE PE3YJIbTATBI

B pesynprare wm3ydeHus HWHPOpPMATHKK Ha YpPOBHE CpPEIHEr0 OOIIEro
obpa3zoBanusi y oOyuaromerocs Oyayr chOpMHUpPOBaHBI METANPEIMETHBIE
pe3ybTaThl, OTPAKECHHBIC B YHUBEPCAILHBIX YUCOHBIX JACHCTBUAX, a UMEHHO —
I03HABATCIbHBIC YHUBEPCAIbHBIC yd4eOHBIC JICHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCAIbHbIE yUEeOHBIC IEHCTBHS, PETYJISATHBHBIC YHUBEpCAIbHBIC YIeOHBIC
JEHCTBHUS, COBMECTHAS ICITEIbHOCTD.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1€l CTBUS

1) 6a3oBbIe JOTHYECKHE 1€ UCTBUSI:

CaMOCTOSITENbHO  (OPMYIUPOBATh M aKTyaJHM3UpOBaTh  Mpodiiemy,
paccMarpuBarh €€ BCECTOPOHHE;

YCTaHABIMBAaTh CYILIECTBEHHBIM MPU3HAK WJIM OCHOBAHMS ISl CPABHEHUS,
KJaccudukauuy 1 00001IeHN S,

ONpENEITh LENNU JEATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHKEHHUS;

BBISIBJIITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX;

pa3zpabaThiBaTh IUIaH pelICHHUs] NpOoOJeMbl ¢ Yy4ETOM aHAIM3a UMEIOIIUXCS
MaTepUaibHbIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B €A TEILHO CTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH MOCJIEICTBUM 1€ATENbHOCTH;

KOOPJAMHUPOBAaTH W  BBINOJHATH pPabOTy B YCIOBUAX pEAIbHOIO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOT O B3aUMO/IEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE MPU PELICHUN KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCJIETOBATEIbCKHE 1€l CTBHS:

BJIaJIETh HAaBbIKAMU Y4€OHO-HUCCIIE0BATELCKON U MMPOEKTHOM eI TEIbHOCTH,
HaBbIKAMHU  pa3pelieHus: mnpoOJsieM, CIOCOOHOCThIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TOMCKY METO0B PEIICHUS MPAKTUIECKUX 3a/1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS;

OCYILECTBIATh PA3NUYHbIC BHIBl JEATEIHHOCTH MO MOJYYEHHUIO HOBOTO
3HaHUS, €r0 WHTEpIpEeTaluy, MPeoOpa30BaHUI0O U MPUMEHEHHUIO B Pa3IMYHBIX
y4E€OHBIX CHUTyallUsiX, B TOM YHUCJE€ NPU CO3JaHUU YYEOHBIX U COIMAbHBIX
MIPOEKTOB;

dhopMHUpOBaTh HAYYHBIN THUIT MBIIIICHUS, BJIaJICTh HAYYHON TEPMUHOJIOTHEH,
KITFOUEBBIMU MMOHSITUSIMH U METOJIaMH;

CTaBUThb W (OPMYIMpPOBaTh COOCTBEHHBIC 3a7adyd B 0Opa3oBaTEILHOM
NEeSITEIbHOCTH U AKU3HEHHBIX CUTYAIHUIX;



BBISIBIITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M WM aKTyaJIM3WpOBaTh 3a/ady,
BBIJIBUTaTh THIOTE3Y €€ peIIeHUs, HAaXOIWUTh apTyYMEHTHI I J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJE€ pElIeHUs 3a7aud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATH UX JI0CTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAITUSIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABIICHHBIN MOUCK MEPEHOCAa CPEACTB U CHOCO00B
JeHCTBUS B IPO(PECCHOHAIBHYIO CPENY;

yYMETh TEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO U MPAKTUUECKYIO 00JacTh
KHU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJCH, TpEjiaraTh OPUTHHAIBHBIC MOIXO0Abl W PEIICHUS,
CTaBUTb MPOOJIEMBI K 33]1a4H, IOITyCKAIOIINE AJTbTEPHATHBHBIC PEIICHHS.

3) pabora c uH(popManMei:

BJIaJICTh HABBIKAMU IOJTy4eHUs HH(OPMAIIUU U3 UCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOSATEIbHO  OCYIIECTBJISAITh  MOWCK, AaHalW3, CHUCTEMATU3allhI0 |
UHTEpIpPETAINIO HHPOPMAITUHN PA3IMYHBIX BUAOB U (POPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pPa3IMYHBIX ¢opmarax ¢ Yy4E€TOM Ha3HAYCHHUS
uHpOpMAIUM ¥ IeJIeBOW  ay[UTOpHUH, BBIOUpas ONTHUMalbHYIO (opmy
NPEICTABICHUS U BU3YaIH3allHH;

OIICHUBATh JIOCTOBEPHOCTbH, JETUTUMHOCTH MH(pOpPMAIUK, €€ COOTBETCTBUE
PABOBBIM U MOPAILHO -3 TUYECKUM HOPMaM;

UCIIOJIb30BaTh  CpPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PENICHUA KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX
3a1a4 ¢ coOmoieHreM TpeOOBaHUN DJPTrOHOMHUKH, TEXHUKH OE€30TacHOCTH,
TUTUEHBI, pecypcocOepekeHusl, TMPaBOBBIX W OTHYECKHUX HOPM, HOPM
nH(OPMAIIMOHHOM 0€30TaCHOCTH;

BJIaJeTh  HaBbIKAMH  paclo3HaBaHWsl W 3alUThl  WH(OPMAIWH,
MH(GOPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHMKaTHBHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eH CTBUS

1) oOmenmne:

OCYILECTBIATh KOMMYHHUKAIIMH BO BCEX cepax KU3HU;

pacrio3HaBaTh HeEBepOalbHbIE CpEACTBA OOILIEHMS, MOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PACMO3HABAaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyallMid WU
CMAr4aTh KOHMIUKTHI,

BIIQJIETh  PA3JMYHBIMU  crmiocobamMu  OOIIEHWUST U B3aMMOJICHUCTBUS,
apryMEeHTHPOBAaHHO BECTHU JTUAJIOT, YMETh CMSITYaTh KOHPJIMKTHBIE CUTYaIUH;



Pa3BEPHYTO UM JIOTUYHO HM3Jararb CBOIO TOYKY 3PEHHS C HCIOJb30BAaHUEM
A3BIKOBBIX CPEICTB.

2) coBMeCTHAas 1eATeJIbHOCTh:

MMOHUMAaTh U KCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U HHANBUAYAIbLHOU
paboThI;

BBIOUPATH TEMATHKY W METOJIbl COBMECTHBIX JCHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUICKTHUBA,;

MPUHUMATh [EId  COBMECTHOM JICSITEIbHOCTH, OPraHU30BbIBaTh U
KOOPJAWHHUPOBATH ACHUCTBUSA MO HX JOCTHKEHUIO: COCTABIIAThH IUIAH JICHCTBUH,
pacrpenensiaTh pojii ¢ y4éTOM MHEHHMHA Y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM pabOThI;

OLICHUBAaTh KA4E€CTBO CBOETO BKJIaJa M KAXKJIOTO YYAaCTHUKA KOMAaHIbl B
0O1IMii pe3ybTar 0 pa3padOoTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLICHUBATh HJIEHM C TO3UIMM HOBU3HBI,
OPUTMHAILHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBISAITh TTO3UTUBHOE CTPATETUYECKOE TMIOBEACHUE B Pa3IUYHBIX
CUTYaIUSIX, IPOSIBJIATH TBOPYECTBO U BOOOPAKEHUE, ObITh UHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YdeOHbIe 1eiCTBUSA

1) camoopranmusaunus:

CaMOCTOSTENIBHO OCYIIECTBIIATh ITO3HABATEIbHYIO JIESITENbHOCTD, BbISBISATD
npo0JIeMbl, CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 33/1a4X B 00pa30BaTeIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYALHSX;

CaMOCTOSITEIbHO COCTaBJSATh IUIAH pEIIEHUs MNpoOJeMbl ¢  y4E€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIMOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JieNnaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELLIEHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOcOO0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO HIMPOKOW SPYIHUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO TMOBBIIMIATH CBOM 0Opa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIECIIAM,;

BIIQJICTh  HABbIKAMU  TO3HABaTeIbHOW  pedieKCMM KaKk  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUI W MBICIUTEIbHBIX MNPOLUECCOB, HMX PE3YIbTATOB U



OCHOBaHUM, MCTIOJB30BaTh MPUEMBI pedaekcuu ISl OLICHKH CUTYyalluu, BeIOOpa
BEPHOT0 PELICHHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHHMS 110 UX CHUKECHHUIO;

IIPUHAMATh MOTHBBI M ApPTryMEHTBl APYTUX IIPH aHAIU3E pPE3YIbTaTOB
NEATEIbHOCTH.

3) npuHATHSA ceOsl U APYrux:

NIPUHUMATh €051, IOHUMAasi CBOM HEAOCTATKU U JOCTOUHCTBA;

IIPUHAMATh MOTHBBI M AapPryMEHTBl APYTUX IIPU aHAINW3E PE3YJIbTaTOB
NEATENbHOCTH;

IIPU3HABATH CBOE MIPABO U MPABO IPYrUX HA OLIHOKY;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP € MO3UIMU IPYTOro YeI0BEKa.

IHPE/IMETHBIE PE3YJIBTATbBI

B npouecce u3ydenuss kypca MHPOpPMATHKH YriryOJEHHOTO YpoBHS 6 10
Kaacce oOydarommMucs OyAyT JOCTUTHYTBl — CJEAYIOIIME MPEIMETHBIC
pe3ybTaThl:

BJIaJICHUE TMPEICTABICHUAMHU O POJIM HMH(GOPMAIMM U CBA3AHHBIX C HEH
NpPOIIECCOB B MPUPOJIC, TEXHUKE MU OOIIECTBE, MOHATUAMH «HUH(GOPMALIUIY,
«MH()OPMAIIMOHHBIM  MPOIECC»,  «CUCTEMA», «KOMIIOHEHTHI ~ CHUCTEMBI»,
«CcUCTeMHBIHN 3 DhexT», «MHPOPMAITMOHHAS CUCTEMAY, K CUCTEMA YIIPABJICHUS»;

BJIQJICHUE METOJaMHM TOoMCKa HHpopmaimu B ceTu HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH()OPMAIIHIO, TOTy4EeHHYIO U3 ceTH MHTepHeT;

YMEHUE XapaKTepu30BaTh OOJbIINE JaHHBIE, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB WX TIOJY4ECHUS W HANpaBiCHUS UCIOJIL30BaHUS, yMEHUE
KJaccU(UUMPOBaTh OCHOBHBIE 3aJadd aHaIM3a JaHHBIX (TPOTHO3UPOBAHUE,
KJaccuuKanus, KJlacTepu3alus, aHaIMn3 OTKJIOHCHUH ), MOHUMATh
MOCJIeIOBATENbHOCTD PEILICHNS 33/1a4 aHAIN3a TaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKa KadyecTBa JaHHBIX, BBIOOp W/WIM TOCTPOCHHE MO/ICTIH,
npeoOpa3oBaHuE IaHHBIX, BU3yalu3alis JaHHbIX, UHTEPIIPETalls PE3yIbTaTOB;

NMOHMMAHUE OCHOBHBIX MPUHIMIIOB YCTPOWCTBA WM (PYHKIIMOHUPOBAHHUSI
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIHHBIX KOMITBIOTEPOB, TCHACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHHE HaBbIKaMHU Pa0OTHI C ONEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMU
BUJaMU TPOTPAMMHOTO OOecTeyeHus: [JIsl pelleHus Yy4yeOHBIX 3a7ad Iio
BBIOpaHHOM crielUaIn3alig;

HaJIMYKe NPECTaBICHUI O KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
Mupe, 0 6a30BbIX MPHUHIIUIIAX OPTAHU3AWHU U (PYHKIIHOHUPOBAHHS KOMITHIOTEPHBIX
cerel, 00 OONMX NPUHIUMNAX Pa3pabOTKu M (YHKIMOHUPOBAHUS HHTEPHET-
MPWIOKEHUH;



NOHUMAaHUE Yrpo3 HMHPOPMAIMOHHONW OE€30MacCHOCTH, HCIOJIb30BaHUE
METOJIOB U CPEACTB NPOTUBOJCUCTBUS OTHM YIpo3aM, COOJIOACHHE Mep
0€30MacHOCTH, IPEIOTBPAIAIOIIMX HE3AaKOHHOE PACIIPOCTPAHEHHUE EPCOHATBHBIX
JIaHHBIX, COOJII0IeHNE TPEOOBAHNM TEXHUKHA 0€30MMaCHOCTH M THTUEHBI PH padoTe
C KOMIIBIOTEpaMU M IPYTUMH KOMIIOHEHTaMH IU(PPOBOTO OKPYKEHUS, TOHUMAHUE
MIPABOBBIX OCHOB HCIIOJIH30BAHMsSI KOMIBIOTEPHBIX MpoOrpamMm, 0a3 JaHHBIX U
paboTsl B cetnt IHTepHeT;

MOHUMAaHWE OCHOBHBIX NPHWHIMIIOB JUCKPETU3AIMU PA3JIMIHBIX BHJIOB
uHbOpPMAIMKM, YMEHHE OMNpeAeisiATh HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX,
rpaguecKuX W 3BYKOBBIX JAHHBIX IMPHU 3aJaHHBIX MapaMeTpax JUCKPETU3AINH,
YMEHHE OTpEACIsITh CPEIHIOI0 CKOPOCTh TMepeladyd JJTaHHBIX, OIICHUBATh
W3MCHECHHE BPEMEHH IMepeladyd Tpu W3MEHEHWH HWHEGOPMAIMOHHOTO 00BhEMa
JaHHBIX U XapaKTEPUCTHK KaHajla CBSI3H;

YMEHHE MCTIOJIb30BaTh MPHU PEIICHNH 3371a4 CBOMCTBA MO3UIIMOHHON 3aICH
YHUCEI, AITOPUTMA ITOCTPOCHUS 3aMMCH YHCJIA B TTIO3UIIHOHHOW CUCTEME CUNCIICHH ST
C 3aJIaHHBIM OCHOBAHHWEM W MOCTPOCHHS UYHCJIA 10 CTPOKE, COJAepIKaIiei 3amuch
9TOTO 4YHCJIa B IMO3MIMOHHOM CHUCTEME CUMCJICHUS C 3aJaHHBIM OCHOBAaHHEM,
YMCHHE BBITIOJHATh apU(METHUCCKHAE OTepalid B TO3UIMOHHBIX CHCTEMax
CUMCJICHHS,

YMEHHE BBITIOJIHATH MPE0OPa30BaHUs JIOTHUECKUX BBIPAKECHUH, UCIIOJB3YS
3aKOHBI aIreOpbl JIOTHMKH, YMEHHE CTPOWTH JIOTHYECKOE BBIPAKCHUE B
JTU3BIOHKTUBHOW ¥ KOHBIOHKTUBHOW HOPMAJBHBIX (hopMax IO 33JaHHOU Ta0mIe
UCTUHHOCTH, HCCJICA0BaTh 00JIACTh MCTUHHOCTH BBICKA3BIBAHMS, COJCPIKAIIETo
IIEpEMEHHBIC, PEIIaTh HECIOKHBIC JOTHISCKHIE YPaBHEHUS U CHCTEMBI ypaBHEHUM;

NMoHUMaHWe Oa30BBIX AJTOPUTMOB OOPAaOOTKH YHCIOBOW M TEKCTOBOM
uHboOpMaIMK (3aluCh YHCET B MO3UITMOHHOW CUCTEME CUMCIICHHS, HAXOXJICHHC
BCEX MTPOCTHIX YUCEN B 33/IaHHOM JHara30oHe, 00padoTKa MHOTOPa3PsATHBIX ITEJIBIX
YHUCEII, aHAJIM3 CHMBOJIBHBIX CTPOK M APYTHUX ), AITOPUTMOB ITOMCKa U COPTUPOBKH,
YMEHHE OTPEICIATh CJIOKHOCTh H3y4aeMbIX B Kypce Oa30BBIX aJTrOPHUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHBa, COPTHPOBKAa MacCHBa, IepeOOpHbBIe
JITOPHUTMBI, TBOUYIHBIA TTOUCK) M MIPUBOIUTH PUMEPHI HECKOJIBKHX aJlTOPUTMOB
Pa3HOM CIIOKHOCTH JIJIS PEIICHUS OHOM 3a/1a4H;

BJIQJICHUE YHHUBEPCATHHBIM S3bIKOM IPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHHsSIMH O 0a30BbIX THIIAX JaHHBIX H
CTPYKTypax JIaHHBIX, YMEHHE HCIIOJIb30BaThb OCHOBHBIC  YIIPaBJISIOIIHC
KOHCTPYKIIUH, YMCHHE OCYIICCTBIATh aHAIN3 MPEJI0KEHHON MpOorpaMMbl:
OTIPEACIATh PE3yJbTAaThl PA0OTHI MPOrpaMMBI IIPH 3aIlaHHBIX UCXOHBIX JAHHBIX,
OTIpENICIATh, NP KAKUX HCXOJHBIX JTAHHBIX BO3MOJKHO IOJy4EHHE yKa3aHHBIX



pE3yIbTAaTOB, BBISBISITH JAaHHBIC, KOTOPbIE MOTYT MPUBECTH K OLIMOKE B paboTe
IpOTpaMMBbl, GOPMYIUPOBATH MPEIIOKESHHS 110 YIYUIICHUIO MTPOTPAMMHOTO KOJ1a;

YMEHHE CO3/1aBaTb CTPYKTYPUPOBAHHBIE TEKCTOBbIE JOKYMEHTHl U
JIEMOHCTPAIIMOHHbIE MATEPUANIBI C KCTIOIb30BaHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MIPOTPAMMHBIX CPE/ICTB U 00JIaUYHBIX CEPBUCOB;

YMEHHUE UCTI0JIb30BaTh JIEKTPOHHBIC TAOIMIIBI JJIsl aHAJIN3a, IPe/ICTaBICHHUS
u  o0paboTkM  maHHBIX  (BKIIOYAs  BBIYUCJIEHUE CYMMBI,  CPEIHErO
apuPMETUIECKOT0, HauOOJBIIET0 W HAWMEHBIIErOo 3HAYCHUW, pEIICHHE
ypaBHEHUH, BHIOOP ONTUMAJIBLHOIO PEIIEHUS, MOJ00P JUHUM TPEHJa, PEIICHUE
3a/1a4 IPOTHO3UPOBAHUS ).

B mporecce usydeHus kypca WHGOPMATHKH yriayOn€HHOTO ypoBHsS 6 11
Kaacce oOydJalommMucs OyAyT JOCTUTHYTBI  CJCIYIOIIME TPEIMETHBIC
pe3yIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJIbl, JOIYCKAIOIIME OJIHO3HAYHOE
JIEKOIMpOBaHUE COOOIIEHUN (MpePUKCHBIE KOJbI), UCTOJIb30BaTh MPOCTEHINIME
KOJIbl, KOTOPbIE TTO3BOJISIIOT OOHAPYKUBATh U UCTIPABJISITH OLIMOKU MPU Mepeiaye
JIAaHHBIX, CTPOUTH KOJI, 00eCTeUMnBAIONIMI HAMMEHBIITYI0O BO3MOKHYIO CPEIHIOIO
JJIMHY COOOIIEHUS TPU HM3BECTHOW YacTOTE€ CHMBOJIOB, MOSCHATH IPUHIIUIIBI
PpabOTHI IPOCTHIX ATOPUTMOB CKATHUS TAHHBIX;

YMEHHUE peliaTh alTOPUTMUYECKHUE 3a/1a4d, CBSI3aHHBIE C aHATM30M rpados
(3amayu  TOCTPOEHUS ONTUMAJILHOTO TIyTM MEXKJY BepmmHamMu rpada,
ONpE/CNICHUsT  KOJMYECTBA  Pa3JMYHBIX  TyTed  MEXAYy  BepIIMHAMU
OPHUEHTHUPOBAHHOTO AIMKINYECKOTO rpada), yMEHUE UCTI0Ib30BaTh JEPEBbS MPHU
aHaJlM3€ H TOCTPOCHUH KOJOB M JUIA TIPEACTaBICHUS apUPMETHUECKUX
BBIpKEHUH, PU PEIICHUH 3a]1a4 TTOUCKA U COPTUPOBKHU, YMEHHUE CTPOUTH J1E€PEBO
UTPHI 110 33JJaHHOMY aITOPUTMY, pa3padarbiBaTh 1 000CHOBBIBATH BHIMTPHIITHYIO
CTpaTETruI0 UTPHI;

yMEHHE pa3pabaThiBaTh W PEAIM30BHIBATH B BHJIE NpoTrpamMM 0a30BbIC
AITOPUTMBI, YMEHHE HCII0JIh30BaTh B MPOrpaMMax JaHHBIE PA3JIMYHBIX THIOB C
Y4ETOM OTPAHUYEHUM HA JUANA30H MX BO3MOKHBIX 3HAUEHUM, TPUMEHATH IIPU
pEIICHUH 3a/1a4 CTPYKTYPHhI JAHHBIX (CTIMCKH, CIIOBApH, CTEKH, OUEPEIH, IEPEBHS ),
UCIIOJIb30BaTh 0a30BbIE OIEpallid CO CTPYKTypaMH JaHHBIX, IPUMEHATH
CTaHAapTHBIE U COOCTBEHHBIE TTOAIIPOTPAMMBI 151 00paOOTKH YMCIOBBIX TaHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJh30BaTh IPHU pa3zpabOTKe IMporpamMM OHUOIMOTEKH
MOAINIpOrpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXXHOCTH HHCTPYMEHTAIbHBIX
CPEICTB Cpebl pa3padOTKH, yMEHHE UCITOIb30BaTh CPEICTBA OTIAIKH MPOTPAMM B
cpeae nporpaMMHUPOBaHUsL, YMEHUE TOKYMEHTUPOBATh TPOTrPAMMBI;

yYMEHHE CO371aBaTh BeO-CTPaHUIIBI,



BJIaJICHHE OCHOBHBIMHM CBEJEHMSIMH O 0a3ax [aHHBIX, UX CTPYKTYpE,
CpencTBax co3JlaHus U pabOThl ¢ HHUMH, YMEHHME MHCIMOJb30BATh TaOJIWYHBIC
(pensiimoHHBIC) Oa3bl JAHHBIX (COCTABIISATH 3aNPOCHI B 0a3aX TaHHBIX, BHITIOJIHITH
COPTUPOBKY M TOUCK 3amucel B 0a3e JaHHBIX, HAMIOJIHATH pa3paboTaHHYO 0a3y
JaHHBIX) U CIIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTEMaTHYE€CKHE MOCIH JIJIsl aHaIu3a
00BEKTOB W TpoleccoB: (HOPMYIUPOBaTh I€Jb MOJAEIMPOBAHUS, BBINOJIHATH
aHalMM3 pPe3yJbTaTOB, IMIOJYYEHHBIX B XOJI€ MOJECIUPOBAHUSA, OLIEHUBATDH
COOTBETCTBUE MOJEIN MOJCIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIAThH
pPe3yNbTaThl MOJCIMPOBAHUS B HATJISITHOM BUJIC;

YMEHUE OPraHU30BbIBaTh JIMYHOE WH(POPMALMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAaHUEM DPAa3JIMYHBIX CPEICTB LU(GPOBBIX TEXHOJIOTUH, MOHUMAHUE
BO3MOJKHOCTEH IIM(PPOBBIX CEPBUCOB TOCYIApPCTBEHHBIX YCIYT, MHU(PPOBBIX
00pa3oBaTeNbHBIX CEPBHUCOB;

NOHMMAaHUE OCHOBHBIX MPUHIIMIIOB PabOThI, BO3MOKHOCTEH M OTrpaHUy CHHUSI
NPUMEHEHHsI TEXHOJIOTHH MCKYCCTBEHHOT'O MHTEIUIEKTa B Pa3jIMYHBIX 00JIACTSIX,
HAJIMYKME TPEACTABICHUNA O Kpyre peniaeMblx 3a/ad MAlIMHHOTO OO0Yy4YeHHs
(pacmio3HaBaHMsl, KJIacCU(UKAIMKA U TPOTHO3UPOBAHMS) HAIMYHE MTPEICTABICHUN
00  wucnosb30BaHMM  WHPOPMALMOHHBIX  TEXHOJOTUH B  Pa3JIMYHBIX
npogecCcUOHANbHBIX chepax.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne| Haumenosan | KoamuecTrBo yacos
Bujabl n1es1TEeJ ILHOCTH

ue pasiesioB Kounrpoas | Ilpakrn DyieKTpoHHBbIE (LU( poBbHIE) .

o0yuyaumxcs ¢ yueTom padouei

n/ U TEM Bcero | Hble yecKue 06pa30BaTe.J'IbeIe peCypcChI
MPOrpaMMbl BOCIIUTAHUS

n NnporpaMMabl padoThI padoThI

Pasznea 1. iu¢p posast rpaMoTHOCTH

OBpucTryeckas decena,
HarnpaBJeHHas Ha GOpMUpPOBaHHE

Kommsrotep - 3I0pPOBOTO M 0€301acHOro oopasa
HUBCPCAIIBHO KHN3HH, OTBECTCTBCHHOI'O OTHOLLICHU A
1.1 ZI;CTp(P;IZCTBO 6 ?rt;ps://kpolyakov.spb.ru/schoo Vprobook.h K CBOEMY 3/10pPOBBIO, B TOM YHCIIE 32
00paboTKn - c4€T cOOIOICHU S TPeOOBAHU I
JTAaHHBIX 0e30TacHOM HKCILTyaTallu CPEACTB
MH(OPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH
OBpucTHueckas decena,
HalpaBJICHHAs HA CTAHOBJICHHE
IIEHHOCTHOTO OTHOIICHHS K
19 [IporpammuoOe 5 https://kpolyakov.spb.ru/school/probook.h HCTOPUYECKOMY HACJIEINIO,
o0ecrieueHue tm nocTHxeHusM Poccuu B Hayke,
MCKYCCTBE, TEXHOJIOTHUSIX, TOHUMaHUe
3Ha4YeHUs MH(QOPMATHKH KaKk HAyKd B
KHU3HU COBPEMEHHOTO 00IIeCTBa
https://kpolyakov.sph.ru/school/probook.h VYuebHble CUTyal[u1, HallpaBJIECHHbIE
Komnerotrepu tm Ha OCO3HAHHE CBOUX
1.3 5 - ' .
BIE CETH https://ege.fipi.ru/bank/index.php?proj= | KOHCTHTYHUOHHBIX IPaB U

BOACASBBB2E19E434CD6BEC25284C67F

00s13aHHOCTEM, YBaOKEHUE 3aKOHA U
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MIPaBOIOPSIKA, COOIIOICHNE
OCHOBOIMOJIATAIOIIMX HOPM
MH(POPMAIIMOHHOTO NpaBa U
uH(opManmoHHON 0€30MacHOCTH

OBpucTtrueckas Oecena,
HarpaBJieHHas Ha popMHUpOBaHHE
TOTOBHOCTHU MPOTUBOCTOATH

Huopmanmon https://kpolyakov.spb.ru/school/probook.h HACOIIOTHI SKCTPEMHSME,
1.4 Has 7 tm httpd/fcior.edu.ru HallMOHaIN3Ma, KceHo(oouu,
0€30macHOCTb o JMCKPUMHUHAIMHY 110 COLIMAIbHBIM,
PEIUTHO3HBIM, PACOBBIM,
HaIIMOHAJIBHBIM ITPHU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTBE
Hroro no pazneny 24

Pazne 2. TeopeTnueckue 0CHOBbI HH() OPMATHKH

2.1

[Ipencrasienu
€ nHpopMaIuu
B KOMITHIOTEPE

20

https://kpolyakov.spb.ru/school/probook.h
tm

https://ege.fipi.ru/bank/index.php?proj=
BOACAS5BBB2E19E434CD6BEC25284C67F

becena, HapaBiieHHas Ha
(dopMHpOBaHNE MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU,
JOCTUXKEHUSM HAay4HO-TEXHUUYECKOTO
nporpecca u o0IIeCTBEHHON
MIPAKTUKH, 32 CUET MOHUMAHUS POJIN
MH(pOPMAIIMOHHBIX PECYPCOB,
MH(OPMAIMOHHBIX TPOIECCOB U
MH(OPMaIIMOHHBIX TEXHOJIOTHH B
YCIIOBUAX LU (POBOI
TpaHchopMaIuu MHOTHX cdep KHU3HU
COBPEMEHHOTI0 0011IeCTBA
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https://kpolyakov.spb.ru/school/probook.h

VYueOHble cUTyalnu, HalpaBJIeHHbBIE
Ha GOpMHPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY

OcCHOBBI tm .
2.2 anreOpeI 15 1 https://ege.fipi.ru/bank/index.php?proj= YPOBIIO PasBUTHA HAYKiL 32 CHET
JOTHKHA BYACASBBB2E19E434CD6BEC25284C67F | OHAMAHUADPOIH ”H‘bOPMauHOfIHHX
PECYpCOB B YCIOBHSIX IIH(POBOIA
TpaHC(l)OpMaIII/II/I MHOI'UX C(bep KNU3HU
COBPEMEHHOT0 00IIecTBa
VYuebHble cUTyallu1, HallpaBJIECHHbIE
Ha GOPMHUPOBAHUE MUPOBO33PEHUS,
https://kpolyakov.sph.ru/school/probook.h Gopup P P
m COOTBETCTBYIOIIETO COBPEMEHHOMY
23 KommerotepHa 7 1 https://ege fipi.ru/bank index.php2proj= | YPOBHIO PASBUTHS HaykH 32 cHET
 apudmeTiia BOACASBBB2ELOEA34CD6BEC25284C67F | OHHMAHHA POIIH HHQOPMALHOHHEIX
PECYPCOB B YCIOBUSX HU(PPOBOIA
TpanchopMau MHOTUX cep KU3HU
COBPEMEHHOTO 00IIeCTBa
Htoro no pazneny 42
Paznen 3. AiropurmMsbl 4 IPOrpaMMupoOBaHue
VueOHbIe CUTYalllH, HAlPaBJICHHbIC
Ha pa3sBUTUEC UHTEPECA K C aM
https://kpolyakov.sph.ru/school/probook.h P pv ep
poecCHOHATBHOM IeATeIbHOCTH,
BBenenue B tm o .
- , . CBSI3aHHBIM ¢ HH(POPMATHUKOM,
3.1 | mnporpammupo 21 0.5 https://ege.fipi.ru/bank/index.php?proj= p
BaHHe BOACA5BBB2E19E434CD6BEC25284C67F | POTPAMMUPOBARUCM, OCHOBAHHBIMA
Ha JOCTUIKCHUAX HAYKH
UHMOPMATUKH U HAYIHO-
TEXHUYECKOTO Mporpecca
https://kpolyakov.sph.ru/school/probook.h
3.2 Bcrnomorarenb g ) m [pakTuueckue 3aganHus,
' HbIC HaTpaBJICHHbIC Ha OCO3HAHUE

https://ege.fipi.ru/bank/index.php?proj=
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aJITOPUTMBI BOACAS5BBB2E19E434CD6BEC25284C67F LIEHHOCTH HAYy4HOU JIEATEIbHOCTH, Ha
COBEPILICHCTBOBAHHUE
IMOIMOHAILHOTO HHTEJJICKTa
[pakruueckue 3amanus,
https://kpolyakov.sph.ru/school/probook.h HallpaBJICHHbIE HA OCO3HAHUE
YucneHHbIe .
3.3 5 3 tm [[CHHOCTH HAayJHOM JESITEIbHOCTH, Ha
METO/IBI
COBEPILICHCTBOBAHHUE
HMOIMOHATFHOTO WHTEIJICKTa
https://kpolyakov.sph.ru/school/probook.h
ANTrOpUTMBI
506 tm [Ipakrrueckue 3agaHus,
00paboTKH - . .

3.4 P 6 1 https://ege.fipi.ru/bank/index.php?proj= | mHanpasieHHbIE HA OCO3HAHUE
CHMBOJILHBIX BOACASBBB2E19E434CD6BEC25284C67F |  renHOCTH HAYUHOH ACATETBHOCTH
JAHHBIX

https://kpolyakov.spb.ru/school/probook.h [Ipakruueckue 3agaHus,
AJITOpUTMBI tm HaIpaBJICHHbIC HA OCO3HAHUE
3.5 | ob6paborku 11 3.5 https://ege.fipi.ru/bank/index.php?proj= | neHHOCTH Hay4HOM NEATENBHOCTH, HA
MACCHUBOB BOACASBBB2E19E434CD6BEC25284C67F COBEPIIICHCTBOBAHKE
MOIMOHAILHOTO HHTEIIJICKTa
Hroro mo pazneny 51
Paznen 4. Und opmanmoHHbIe TeXHOJIOTHH
https://kpolyakov.sph.ru/school/probook.h [IpakTuueckue 3amanus,
O6paboTka tm HaIpaBJIEHHbIE Ha TpUoOpeTeHne
4.1 | TEKCTOBBIX 6 25 https://ege.fipi.ru/bank/index.php?proj= | HaBBIKOB OCYIIECTBIIATE
JIOKyMEHTOB B9ACASBBB2E19E434CD6BEC25284C67F JESITeTbHOCTh WHIMBUTyaJIbHO U B
TpyIine
https://kpolyakov.spb.ru/school/probook.h dopMHupoOBaHHE TOTOBHOCTH U
Ananus

4.2 8 3 tm CIIOCOOHOCTH K 00pa30BaHUIO U

JAaHHBIX

https://ege.fipi.ru/bank/index.php?proj=

CaMOO6paSOBaHI/IIO Ha IIPOTHKCHUHN
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BOACASBBB2E19E434CD6BEC25284C67F

BCEU KU3HU

Utoro no pazgeny

14

PesepBHOE Bpems.
Hrorosoe
MOBTOPEHUE

https://ege.fipi.ru/bank/index.php?proj=

BOACASBBB2E19E434CD6BEC25284C67F

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

136

21.5
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11 KVIACC

KoaunuyecTBo 4acoB

Ne HauMmeHoBaHue Buapl nesiTeJIbHOCTH
Kontposn | Ilpaktuuec | IJIeKTpoHHBIE (LU POBbIE) .
n/ pas3iesioB M TeM o0y4yaronmxcsi ¢ y4eToMm padoyeid
Bcero | Hble KHe o0pa3oBaTeJibHbIE peCypchl
n NMporpamMMmel NporpamMMsbl BOCHUTAHUSA
padoThbI padoThbI
Pa3neu 1. TeopeTudeckne 0CHOBbI HH() OPMATHKH
becena, nanpaBnenHas Ha
(opMupoBaHUE MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH,
https://kpolyakov.spb.ru/school/ JIOCTUKEHUSIM HAy4HO-
probook.htm TEXHUYECKOTO Tporpecca u
HNudopmanius u - , . porp N
11 10 25 https://ege.fipi.ru/bank/index.p | oGIIECTBEHHOI TPAKTHKH, 32 CUET
' HH@OpMaHHOHHHe ’ hp?proj:B9ACA5BBBZ E19E434C MNOHUMAaHUS POJIN
MPOIIECCHI
pont D6BEC25284C67F MHQOPMAIIMOHHBIX PECYPCOB,
WH(QOPMAITMOHHBIX TIPOIIECCOB U
UH(QOPMAITMOHHBIX TEXHOJIOTUH B
YCIOBHSIX IU(POBOIA
TpaHchopmauu MHOTUX cdep
KHU3HU COBPEMEHHOTO 00IIeCTBa
IIpakTuueckue 3amaHus,
12 M 3 5 https://kpolyakov.spb.ru/school/ P A
: OJICITUPOBAHUE robook htm HaIpaBJICHHBIC HA OCO3HAHUE
IIEHHOCTU HAYYHOU AEATeTbHOCTH
Hroro no pasneny 18
Pa3zneqt 2. ATropuTtMbl ¥ NIPOrpaMMHpPOBaHHe
51 DJIEeMEHTBI TEOPUU 6 1 https://kpolyakov.spb.ru/school/ [Ipakrtnueckue 3ananus,

AJITOPUTMOB

probook.htm

HaIlpaBJICHHBIC HA OCO3HAHHEC
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IOCHHOCTHU Hay[IHOI\/'I JACATCIIbHOCTH,
Ha COBCPIICHCTBOBAHUC
OMOIMOHAJIbHOI'O HHTCIIJICKTA

ANTOpUTMBI U
CTPYKTYPBI JTaHHBIX

2.2 28

10

https://kpolyakov.sph.ru/school/
probook.htm

VYueOHbIe CUTYyalllH, HalpaBJICHHBIC
Ha pa3BHTHE HHTEpeca K chepam
poQecCUOHATBFHOM IeSATEFHOCTH,
CBSI3aHHBIM ¢ HH(OPMATHUKOH,
MPOrPaMMHPOBAHUEM H
MH(pOPMAaIOHHBIMH
TEXHOJIOTUSIMH, YMEHUE COBEPILATh
OCO3HaHHBIN BBIOOD Oymyieit
npodeccuu U Peain30BbIBAThH
COOCTBEHHBIC )KU3HCHHBIC MJTaHbI

OCHOBBI 0OBEKTHO-
2.3 OpPUEHTHUPOBAHHOTO 16
MPOTPaMMHUPOBAHUS

4.5

https://kpolyakov.spb.ru/school/
probook.htm

VY4eOHble cUTyalluH, HallpaBJIE€HHbIE
Ha (OpMHUPOBaHHUE TOTOBHOCTH
OCYILIECTBJISITh MPOEKTHYIO U

M CCIIeI0BATENbCKYIO NEeSITEIbHOCTD
WHIUBUAYJIBHO U B TPYIIIE, K
AKTUBHOM JIEATEIBHOCTH
TEXHOJIOTUYECKON U COLMAIIbHON
HaMpaBJIE€HHOCTH, CIIOCOOHOCTH
WHUIIUUPOBATH, IJIAHUPOBATH U
CaMOCTOSITE€IbHO BBITIOJIHSTH TAKYIO
NesITeIbHOCTD, Ha
COBEPIIICHCTBOBAHHUE
SMOIMOHAJIEHOTO MHTEJJIEKTa

HUroro no pazneny 50

Paznen 3. Und opMmanmoHHbIe TeXHOJIOTHH
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[IpakTnueckue 3ananus,
HarpaBJICHHbIC HA OCO3HAHUE

KomnerotepHo- m00aTbHOTO XapakTepa
p https://kpolyakov.spb.ru/school/ P p .
3.1 MaTEMaTHYECKOe 8 2 JKOJIOTHYECKUX MPOOIIeM U ImyTei
probook.htm .
MOJICTTUPOBAHHE WX PelIeHUs, B TOM YHCIIe C Y4ETOM
BO3MOXHOCTEH MH(MOPMAI[HOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHI
VYueOHbIe CUTYaIlNH, HallpaBJICHHbIC
Ha pa3BUTHE HHTepeca K cepam
poQeCcCUOHATBFHON IEATEIIbEHOCTH,
https://kpolyakov.spb.ru/school/ CBSI3aHHBIM C UH MalUuOHHBIMA
3.2 baser ganubIx 10 4 (op
probook.htm TEXHOJIOTUSIMH, YMEHUE COBEPILATH
OCO3HAHHBIN BBIOOP OyIyIIei
npodeccun 1 peann30BbIBaTh
COOCTBEHHBIE )KU3HCHHBIE TITAHBI
OBpucTHUeckas Oecena,
HalpaBJICHHAs HA Pa3BUTHE
. https://kpolyakov.spb.ru/school/ p p
3.3 Be6-caiitbl 14 4 ACTETUYECKOTO OTHOILEHUE K MUY,
robook.htm
BKITIOYAs] SCTETHKY HAyYHOTO U
TEXHHYECKOTO TBOPYECTBA
OBpucTHUeckas decena,
HaIpaBJICHHAs HA Pa3BUTHE
CcrocoOHOCTH BOCITPUHUMATH
3.4 Kommnbrotepnas 3 35 https://kpolyakov.spb.ru/school/ P
: . A3IMYHbBIC BUBI HCKYCCTBA, B TOM
rpaduka robook.htm p MBI HCKYCCTBA,
YHCJIe OCHOBAaHHOTO Ha
WCIOJIb30BaHM U WH(POPMAIIHOHHBIX
TEXHOJIOTH I
35 3D- 8 3 https://kpolyakov.spb.ru/school/ VYueOHbIe CUTYaIlNH, HallpaBJICHHbIC
' MOJIETUPOBAHUE probook.htm Ha (OPMHUPOBAHKE TOTOBHOCTH K
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aKTUBHOM JEITEIbHOCTH
TEXHOJIOTMYECKOW HAaIpPaBJICHHOCTH,
CIIOCOOHOCTU UHULIUMPOBATD,
MJIAHUPOBATH U CAMOCTOSATEIBHO
BBIMOJIHSATH TAKYIO JESATEIbHOCTh

Hroro no pasneny 48
https://ege.fipi.ru/bank/index.p | PopmMuUpoBaHHE TOTOBHOCTHU U
PezepBHOE Bpemsi. 20 hp?proj=B9ACASBBB2E19E434C | cIOCOOHOCTH K 00pa30BaHUIO U
HroroBoe nmosropeHune D6BEC25284C67F camMo00pa30BaHUIO Ha MPOTSHKEHUH
BCEH XKU3HU
OBIIEE KOJIMYECTBO
YACOB I10 136 36.5

[TPOTPAMME
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EBHO-METOJNYECKOE OBECIIEYEHUE OGPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJbHBIE YUEBHBIE MATEPHUAJBI 1151 YYEHUKA

* Undopmaruka (B 2 yacTsx), 10 knacc/ [Tomsikos K.1O., Epemun E.A.,
OO6mecTBO ¢ orpanndeHHOM 0TBeTCTBEHHOCTHhIO « BMHOM. JlaGoparopus
3HaHUY; AKIoHepHoe obmecTBo «M3narensctBo «IIpocBemenuer»

* Uadopmarnka (B 2 wacTax), 11 xmacc/ Iomsaxos K.1O., Epemun E.A.,
OO6uecTBO ¢ orpaHnueHHOM 0TBeTCTBEHHOCThI0 « BMHOM. Jlaboparopus

3HaHUN; AKImoHepHoe 00miecTBO «M3narenscTBO «IlpocBemenuey

METOAUYECKUE MATEPHUAJIBI U151 YUYUTEJIA

HNuadopmaruka. YMK niist ctapiieit mikosl [DnekTpoHHsiii pecype]: 10-11
KJIaCChl. YTIIyOJIeHHBIN ypOBeHb. MeTo1MuecKoe mocooue st yauTes /
ABtop-coctaButenb: M. H. bopoaun. — Oi. uzn. — M. : BUHOM.

JlabopaTtopus 3HaAHUI

NP POBBIE OGPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
UHTEPHET

https://kpolyakov.spb.ru/school/probook.htm

https://urok.apkpro.ru/

https://resh.edu.ru/
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