PaGouas nporpamma
no yueoOnomy npeamerty «Mupopmarnka
10-11 xaacce
Yriay0JieHHbIi YPOBEHb

MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma no unpopmatuke (yriyOon€éHHbIA ypOBEHb) HA YPOBHE CPEIHETO
oOmiero o6Opa3zoBaHusi pa3paboTaHa HAa OCHOBE TpEOOBAHMU K pe3yibTaTaMm
OCBOCHHMS OCHOBHOM  00pa3oBaTellbHOM  MIpOrpamMmbl  CpeAHEro  oOIIero
ooOpazoBanusi, npenacrarieHHbIx B @I'OC COO, a taxxe denepanbHOl pabouei
POrpamMMbl BOCTIUTAHHUS.

[MporpaMmma mno wuHpopMaTHuKe [AET TNPEACTABICHHE O LENAX, OOIIei
cTparter OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yueOHoro mnpenmera «MudopmaTuka» Ha yriyOlnEHHOM ypOBHE, YCTaHABIMBAET
00s13aTeIbHOE IPEeIMETHOE coJiepaHue, npeaycMaTpUBaeT ero
CTPYKTYypUpOBaHHE TI0 pa3zesiaM M TeMaM Kypca, OIpeaessieT pacipeaesieHue ero
o kjaccaMm (TojaM u3ydeHus), Ja€T MPUMEPHOE pachpenesieHne yIeOHbIX 4acoB
N0 TEMAaTUYECKUM pasfenaMm Kypca U pPEKOMEHAyeMylo (MpUMEpHYIO)
MOCJIEIOBATEIbHOCTh ~ MX =~ M3Y4eHUSI C  Y4E€TOM  MEXNPEIMETHbIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOFTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.

[TporpamMma o uHpOpPMATHKE ONPEALIAET KOJIMUESCTBEHHbIE U KaUeCTBEHHBIE
XapaKTEPUCTUKU YU4EOHOTo Marepuaia JUIsl KaxJaoro roja u3y4eHusi, B TOM 4HCIIe
JUISL COZIEPKATENbHOTO HANOJHEHUs Pa3HOr0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCcTallu oOyyaronuxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
roCy/IapCTBEHHOW UTOroBo# arrectanmu). [Iporpamma no nHbpopMaTuke sIBISETCS
OCHOBOHM JJI1 COCTaBJICHHMS AaBTOPCKUX YUYEOHBIX IIPOrpaMM M Y4EOHHKOB,
MOYPOUYHOTO MJIaHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTuka B cpenHeM o01ieM 00pa3oBaHUU OTPaXKaeT:

CYIIHOCTh HMH(POPMATHUKM KaK HAy4yHOM AUCHMIUIMHBI, - U3yYaromieu
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMATHU3alUUA UH()OPMAITMOHHBIX
IPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  O0JacTM  NPUMEHEHUST  HUHPOPMATHUKH, TPEKIAE  BCETO
uH(OpPMAIMOHHBIE TEXHOJIOTHUH, YIIPABICHUE U COLUATBHYIO CheEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH W HMHPOPMAIIMOHHOM
JESITENbHOCTH.

Kypc undopmatvku st ypoBHSI CpelHET0 o0IIiero oOpa3oBaHUsl SIBISETCS
3aBEPILAIONIMM JSTAallOM HENPEPHIBHOW TMOJATOTOBKM OO0YyYalolUXcsi B 00yacTu
uHDOPMATUKA U MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, ONMHUpaeTcs



Ha co/iep)KaHue Kypca MH(POPMATUKKU YPOBHSI OCHOBHOTO OOILEro o0pa3zoBaHUs U
ONBIT  TIOCTOSIHHOTO  MNPUMEHEHUS  HUHPOPMALMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTUM, AAET TEOPETHUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeHne
ATOTO OIIBITA.

Pesynbratel  yroyOn€HHOTO ypOBHS HW3Yy4eHHUsS Y4YeOHOro TIpenMera
«udpopmatukay OpPUEHTHPOBAHbI Ha TMOJYYEHUE KOMIIETEHTHOCTEH ISt
nocienyroneil  npodeccuoHaIbHON IESITeIbHOCTH KAk B paMKax JdaHHOU
pPEIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsx. OHM BKIIIOYAIOT B CEOS:

OBJIQJICHUE KITFOUEBBHIMU TOHSTHSIMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JTaHHAS TPEIMETHas 00JIacTh, PACIIO3HABAHHE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3IUYHbIE MOAXObI
K U3YUYEHUIO SIBJICHUM, XapaKTEepHBIX JJI U3y4aeMOl NMpeIMEeTHON 00JIacTH;

yMEHHE pemniaTh THUIOBbIE TNPAKTUYECKUEC W TEOPETUUYECKUE 3aayH,
XapakTEepHbIC I HUCIIOJNB30BAHUS METOJOB W HWHCTPYMEHTapusl JaHHOU
peIMETHON 00J1acTH;

HaJu4yue TPEJACTaBICHUM O JaHHOW MpEeIMETHOW O00JIACTH KaK I€JIO0CTHOM
TEOpUH (COBOKYITHOCTH TEOPHUii), OCHOBHBIX CBS3SX CO CMEXKHBIMU 00JIACTIMU
3HAHUM.

B pamkax yriayGn€HHOTO ypoBHS M3y4deHHs] MH(OPMATUKH 00eCIeUHBaCTCS
1eJIeHaNpaBIeHHas] TOJAr0TOBKa 00yYaroumxcsi K MpoAO0DKEHUI0 00pa3oBaHUs B
opraHuzanusx  npodecCUOHATBHOrO ~ 00pa3oBaHMs 1O  CHEIHUATbHOCTSM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € [U(PPOBBIMU  TEXHOJOTUSMH, TAaKUM Kak
mporpaMmMHasi MHXKeHepus, nHhOopMarroHHass 0e30MacHOCTh, WH()OPMAIMOHHBIC
CHUCTEMbl M TEXHOJOTUU, MOOWIbHBIC CHUCTEMBbl M CETH, OOJIBIINE JaHHBIE W
MalIMHHOE O00y4YeHUe, MPOMBIILIEHHBIM ~MHTEPHET BelIe, HCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMM OEClpOBOJAHON CBSI3U, POOOTOTEXHUKA, KBAaHTOBBIC
TEXHOJIOTHH, CHUCTEMbI PACIPEICIEHHOTO PEecTpa, TEXHOJIOTHH BUPTYATbHOW H
JOTIOJITHEHHOMN PEAIbHOCTEM.

OcHoBHas 1enb uU3y4yeHus yuyeOHoro mnpenmera «MHpopmatukay Ha
yIIyOJIEHHOM  ypOBHE cpeaHero oOmiero oOpas3oBaHus =  OOecIleueHHe
JNanbHENIIero pa3BuUTUs HMH(DOPMAIMOHHBIX KOMIIETEHUUNA 00yYaroumerocs, €ero
TOTOBHOCTH K JKM3HU B YCJIIOBHSIX Pa3BUBAIOIIETOCS WH(OPMAIIMOHHOTO 001IIeCTBa
¥ BO3pACTAIONICH KOHKYPEHIIMHM Ha PBIHKE TpyAa. B CBS3M C ITUM H3ydYCHHE
uHopmatuku B 10—11 kitaccax 10mKHO 00ECIICUNTD:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUSI, OCHOBAHHOIO Ha IMOHMMAHHUU POJU
nHpopMaTUKd, WHDOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIIECTRBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO W aJITOPUTMUYECKOTO MBIIIICHUS;



c(OpMUPOBAHHOCTh YMEHMM pa3nuuaTh (aKTbl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJAETh UX CBA3b C KPUTEPHUSIMH OLECHUBAHMUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOM LIEHHOCTEM, POBEPSTH Ha TOCTOBEPHOCTH U
000011aTh HH(POPMAIIHIO;

c(OpPMUPOBAHHOCTh ~ TMPEACTAaBICHUM O  BIUSHUM  WHGOPMALMOHHBIX
TEXHOJIOIMM Ha >KM3Hb YeJOBEKa B OOIIECTBE, IOHUMAaHUE COLMAIBHOTO,
DKOHOMHYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOTO, MPHUPOIHOIO,
HPrOHOMHUYECKOTO,  MEIMWLUMHCKOITO M  (DU3HOJOTHYECKOTO  KOHTEKCTOB
uH(GOPMALIMOHHBIX TEXHOJIOTHUH;

NPUHATHE MPABOBBIX U 3TUUECKUX ACMEKTOB MH(POPMAIIMOHHBIX TEXHOJOTHA,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJICH, BOBJICUYEHHBIX B CO3IAHUE U HUCIIOIb30BAHUE
MH(POPMALIMOHHBIX CUCTEM, PACIPOCTPAaHEHUE UHPOPMALIH;

CO3/IaHM€ YCJIOBUU JUIsl PA3BUTHUSl HABBIKOB y4e€OHOM, MPOEKTHOW, HAyYHO-
UCCIIEIOBATEbCKON U TBOPYECKOM AESATENbHOCTH, MOTHMBALUU OOy4aroUuuxcs K
CaMOPA3BUTHIO.

B copepxanun yueOHoro npeamera «MHpopmaTHKa» BBIAEIAIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Paznen «llu¢gpoBasi rpamMoOTHOCTBY» ITIOCBSIIEH BOIPOCAM YCTPOWCTBA
KOMIBIOTEPOB M JPYTHX = 3JEMEHTOB LHU(PPOBOTO OKPYXKEHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEACTB ONEPALIUOHHON CUCTEMBI, pabOTE B
cetu VHTEepHET M HCNONB30BAHUIO WHTEPHET-CEPBUCOB, HH()OPMALIMOHHON
0€3011aCHOCTH.

Pasnen «Teopermueckue OCHOBBI HMH(OPMATHKH» BKJIIOYaeT B ceOs
NOHSATUWHBIN anmapaT HMHQOPMATHKH, BOINPOCHI KOAWPOBAHMS HH(OpMAIIHH,
U3MepeHus: MHPOPMALMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aureOpbl JIOTUKU HU
KOMITBIOTEPHOI'O MOZCIIUPOBAHUS.

Paznen «AaropuTMbl M NpPOrpaMMHPOBAHHE» HANPABIECH HA PA3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pab0OTKy alrOpUTMOB U OLIEHKY MX CIOXHOCTH,
(opMUpPOBaHNE HAaBBIKOB peaI3allMM IPOrpaMM Ha A3bIKax MpOrpaMMHUpPOBAaHUS
BBICOKOT'O YPOBHH.

Pazgen  «AudopManuMoOHHbIE  TEXHOJOIMM»  TIOCBAIIEH  BOIPOCAM
IPUMEHEHUS HHQPOPMAIMOHHBIX TEXHOJOTUH, PEaliM30BaHHBIX B IPHUKJIAIHBIX
IIPOTPAMMHBIX IIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YMCIE B 3aa4ax aHaIn3a
JaHHBIX, WCIOJb30BAaHUIO 0a3 JaHHBIX M JJIEKTPOHHBIX TaOJIMIl JJIs pELICHUS
IIPUKJIAAHBIX 3a7a4.

B npuBenénnom nanee conepxanum ydeOHoro npeamera «HpopmaTukay
KYPCUBOM  BBIJICJICHBl  JIONOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNbHYI0 IPOrpaMMy OOyUYEHUsI, HO MOTYT OBbITh MPEITOKEHBI ISl U3yUEHUs
OTJIEIIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMCS.



VYrnyOnéHHplii  ypOBEHb U3yueHUS HMH(DOPMATUKU pPEKOMEHAyeTCs ISt
TEXHOJIOTUYECKOTO  NpoduiIs, OpPUEHTHPOBAHHOTO HAa  HMHXKEHEPHYIO |
UHPOPMALIMOHHYIO c(epbl AeATENbHOCTU. YTIyONEHHBI YPOBEHb H3y4YCHHS
uHPOPMATUKHA O0ECIIeUYNBAET: MOJATOTOBKY OOY4YaIOIIMXCsl, OPUEHTUPOBAHHBIX Ha
CHEIMAIBHOCTH B 001acTh HWH(OPMALMOHHBIX TEXHOJOTUA U HWHKEHEPHBIC
CHELMaIbHOCTH, yYacTHE B IPOEKTHOW M HCCIENOBATEIbCKON eSTeNIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HANpaBICHUSMHU OTpacid HHPOPMALHUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTH, MOJrOTOBKY K Y4aCTHIO B OJIMMITHAAAX U Caue
EnnHoro rocyapcTBEHHOTO 3K3aMeHa Mo HH(GOpMaTHKE.

[TocnenoBaTtenbHOCTh HM3Y4YEHHUS TE€M B TMpeJesiax OJHOTO rojga OOy4eHHS
MOKET OBITh HM3MEHEHa IO YCMOTPEHHUIO YYHUTENs IpU MOJArOTOBKE pabodyeii
IpOrpaMMbl U IOYPOYHOTO IIJIAHUPOBAHUSL.

OO111ee ynCiIo0 YacoB, pEeKOMEHAOBAHHBIX ISl U3y4eHHs] HH(POpMaTUKu — 272
yaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 daca
B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpeGoBanust TEXHUKM OE30MACHOCTM W TUTHEHBI TIpu  paboTe C
KOMITBIOTEPAMH H IPYTUMU KOMITOHEHTaMU TU(PPOBOTO OKPYKEHHUS.

[TpuHIMTIBI PaOOTHI KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOrpaMMbl  IPOLECCOPOM.
OnepaTvBHasi, MOCTOSIHHAasT W JOJroBpeMeHHas namsaTtb. OOMEH JaHHBIMU C
11oMouIbpk0 KH. KoHTposiepsl BHEMHUX YCTPOUCTB. [Ipsmoit 1ocTyn K mamsTHy.

OcHOBHBIE ~ TEHACHUMH  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHIA.
[TapanenbHbie BBIYMCIICHUS. MHoronpoueccopHbie CHUCTEMBL.
Cynepkomnbrorepbl. PacnpenenéHable BbIUMCIUTEIbHBIE CUCTEMBI U 00paboOTKa
OonpmIMX JAaHHBIX. MoOOWIbHBIE HHU(PPOBBIE YCTpOWCTBA MU UX pPOJb B
KOMMYHHKALUSX. BcerpoeHHnbie KOMITBEOTEPHI. MUKPOKOHTPOJUIEPHL.
PoGotusupoBaHHbIC TPOU3BOACTBRA.

[IporpammHoe obectieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX cUCTEM. Bubl
IpOrpaMMHOr0 oOecreyeHusi U ux HazHaueHwe. OCOOEHHOCTH MPOTPAMMHOIO
obecrieueHnss MOOWJIBHBIX _yCTpoucTB. llapamnenpHoe mporpaMMHUpOBaHUE.
Cucremnoe mporpamMmmHoe obOecnedenne. OTepanroHHBIE CHUCTEMBI. Y TUJIUTHI.
HpaiiBeppl  ycTpouctB. MHCTamisiuuss W JOEUMHCTAULALUSA  OPOTPAMMHOIO
obecrieueHus.

daiinoBeie cUCTeMbl. [IpUHIUIBI pa3MelieHuss U UMEHOBaHHUs (ailyioB B
nosroBpeMeHHou mamsta. [1labmonsr qyst ornucanust rpymm (aitios.

[Tporpammuoe obecnieuenue. JluneH3npoBaHre MPOrpaMMHOTO OOECTIeUEHUS
u 1udpoBeix pecypcoB. I[lpompuerapHoe u €BOOOJHOE MPOrPAMMHOE
obecnieuenue. KoMmMepueckoe 1 HEKOMMEPUYECKOE MCHOJIB30BAHUE MPOTPAMMHOIO
obecrieueHuss U HUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBIMBaeMas
3aKoHoAaTenbCTBOM Poccuiickon denepanny 3a HENMPABOMEPHOE MCIIOIb30BAHUE
IPOrPaMMHOTO o0ecredeHus U IMUGPOBBIX PECYPCOB.

[IpyHLIMTBI TIOCTPOEHUS U ANMAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBblie npotokodbl. Cetb UHTEpHET. Anpecanus B cetu MHTepHET. [IpOTOKOIBI
crexka TCP/IP. Cucrema m1oMEHHBIX UMEH.

Paspgenenne IP-cetm Ha mojacetn ¢ momolpl0 Macok mnojacereil. CereBoe
agMuHucTpupoBanue. [loiryyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y3ia0M cetd. OmpeneneHue mapuipyTa JIBUKEHUS
MTaKETOB.

Bunet  gestenbHoctu B cetu  MutepHer.  CepBucel  MHTepHera.
['eonnpOpMaIIMOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCH PEATBHOTO BPEMEHU



(HanpuMep, JIOKalus MOOUIBHBIX TenedOHOB, OIpEACNICHUE 3arpy>KeHHOCTH
aBTOMarucTpaseil), MHTEpPHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHBIE SJEKTPOHHBIE CEPBHUCHI W yCiIyrd. CoUHAbHBIE CETH —
OpraHM3aiys KOJJIEKTUBHOTO B3aUMOACHCTBHS M oOMeHa naHHbIMH. CeTeBoi
ATHKET: TpaBWja TMOBeAEHUsA B KubOeprmpocTpanctBe. [Ipobnema moammHHOCTH
nostyueHHoi uHopmanuu. OTKpbITbIE 00pa30BaTENIbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIIOJIb30BAHHUEM
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoruid. OOmue mpoOsieMbl 3aIuThl
uadopmaruu  u  uwHboOpMmarmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uHbopMaIuu B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATH3UPOBAHHBIX
uHdopmalmoHHbIX cucremax. IIpaBoBoe oOecrneueHue UHOOPMAIMOHHON
0€301acHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHMPOBAHHOIO aocTtyna K JUYHOM
KOH(QUACHIMATBEHOW MHPOPMAIIUHU, XPaHALICICS HA MEPCOHATLHOM KOMIIBIOTEPE,
MOOMIIBHBIX YCTpOMCTBaX. BpemnoHocHoe mporpamMmMHOe 0OecredueHre U CIoCOoObI
OOprOBl C HUM. AHTHBUPYCHbIE Mporpammbl. OpraHuszanus JHAYHOTO apXHuBa
uHpopmanuu. PezepsHoe xonuposanue. [laponbHas 3anmra apxusa.

[IudpoBanne nanHbix. CHUMMETPUYHBIE W HECUMMETPHYHBIE IIHUQPHI.
Mudper npocroit 3amensbl. udp Iesapa. Iludpp Buxenepa. Anroputm
mudpoBanus RSA.

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus, nanusie u 3Hanus. VHPOpMaImoHHbIe MpoIecChl B MPUPOJIE,
TEXHHUKE U OOIIECTBE.

HemnpeppiBHBIE W NUCKpETHBIE BEAMYMHBI M CHUTHAJIbl. HeoOXxoammocThb
JUCKpeTU3aluu uHpopManuu, NpeaHa3HAYeHHOW [UIsi XpaHEeHWs, Nepelayud U
00padoTKH B IIU(PPOBHIX CUCTEMAX.

JIBouuHoe KoAgupoBaHHE. PaBHOMEpHbIE M  HEPaBHOMEPHBIE  KOJBI.
JlekonupoBaHue COOOIICHMI, 3alMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOJOB.
Vcenoue @ano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIAOB C IMOMOULIBIO
nepeBa. EnvHUIIBI U3MEpeHHs KonruecTBa UHpopMauu. AN(aBUTHBIA MOIX0J K
OIIEHKE KOJM4ecTBa MHGOPMALIHH.

Cucrembl cumucienusi. Pa3BépHyTas 3amuch MENbIX U APOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuuciaeHus. CBOICTBa MO3UIIMOHHON 3alKCH  YHKCIA:
KOJIMYECTBO IUGP B 3aMUCH, NMPU3HAK JEIMMOCTH YMCIAa Ha OCHOBAHUE CHCTEMbI
CUMCJIEHUA. AJITOPUTM MEPEBO/IA LIENOr0 YKUCIa U3 P-UUHOUN CUCTEMBI CUHCIICHHUS B
JECATHUUHYIO. AJTOpUTM TMepeBoAa KOHEUHOW P-muHOll npobu B NECATUYHYIO.
ANTOpUTM IEepeBojAa LIEJIIOr0 Yuciaa U3 JECATUYHOM CHCTEMBbI cuucieHus B P-
nunyto. [lepeBon KoHeuHOW necATUYHOM Jpobu B P-munyro. JIBomunas,
BOCBMEPHUYHAS U IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHHS, CBSI3b MEXKIAY HUMH.



Apudmernueckre ornepalydyd B MO3UIMOHHBIX CHUCTEMax CUMCIEHHUA. TpouyHas
YPAaBHOBEILICHHAs! CUCTEMA CUMCIICHUS. JIBONYHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KonupoBanne TtekctoB. KommpoBka ASCII. OpnoOGaiiTHBIE KOIUPOBKH.
Crapmapt UNICODE. Kommpoka UTF-8. Ompenenenue HHPOPMAIMOHHOTO
00bEMa TEKCTOBBIX COOOIIICHHIA.

KomupoBanne  u3zoOpaxkenuil. OueHka  uHGOPMAIMOHHOIO  00BEMaA
rpaduyuecKux JaHHBIX MPU 33JJaHHBIX pa3pelieHUH U ITyOuHe KOJMPOBaHUS 1[BETA.
[[BetoBbie Monenu. BekTopHoe komupoBanue. Dopmarbl rpadudeckux (aitios.
Tpéxmepnas rpaduka. PpakranpHas rpaduka.

KomupoBanue 3Byka. Onerka nHGOPMAIIMOHHOTO 00BhEMa 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSAHOCTH KOAUPOBAHUSI.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTelbHbIE (HOPMBI
(mpeauxaThl). KBaHTOPHI Cyl1ecCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaGnuubl UCTUHHOCTH. JIOrHMuYecKHe BBIPAKEHUS.
Jlornueckue TtokaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
Ta0IMI ICTUHHOCTH. JIornueckue onepainuy U onepauy HaJli MHOKECTBAMHU.

3aKoHBl aJIreOpbl JOTMKH. ODKBUBAJEHTHBIE MNPEOOpa30oBaHUSI JIOTUYECKHUX
BbIpakeHUH. Jlornueckre ypaBHEHHs U CUCTEMBI YPABHEHHM.

Jlornyeckue GyHKINUU. 3aBUCUMOCTHh KOJMYECTBA BO3MOXKHBIX JIOTHUECKHX
GyHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKIIMM.

Kanonunueckue  gopmbl Jiormueckux  BblpaxkeHuil.  CoBeplleHHbIE
TU3BIOHKTUBHBIC W KOHBIOHKTUBHBIC HOpPMAJbHBIE (DOPMBI, aNTOPUTMBI HX
MOCTPOEHUS 10 TaOIUIE UCTUHHOCTH.

Jlornueckue »3JIeMEHTHI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3psaasbeiii cymmaTtop. IlocTpoeHne cxem Ha JOTHYEeCKUX DBJIEMEHTaxX IIOo
3aJJaHHOMY JIOTUYECKOMY BBIPAKECHUIO. 3alKCh JIOTMYECKOTO BBIPAXKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBienrie UENbIX YKHCEN B MHaMATH KOMIlbloTepa. OrpaHHMYEHHOCTb
Jana3oHa 4YuCcel NpU OrpaHWYEHHUHM KoJMdecTBa paspsioB. llepenonHenue
pa3psiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JOTIOJIHUTENBHBIN KO OTPULIATENIbHBIX YUCET.

[ToOuToBble noruueckue omnepauuu. Jlorndeckuit, apupmMeTuvyeckuii u
nukimyecknii  caBurn.  [lludpoBanne ¢ mOMOMIBIO MMOOUTOBOM - OIEpaIuu
«uckimoyaromniee NJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YMCEN B IMAaMSITH KOMIBIOTEpA. 3HAdaIas
4acTh U MOPSAMOK uncia. /lmana3oH 3HAYCHUH BEIIECTBEHHBIX uuces. [Ipobiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHMYEHUEM KOJUYECTBA
pa3psnoB. BbinonHeHue omnepanuid ¢ BEIIECTBEHHbIMM YHUCIAMU, HAKOILICHHE
OIIHUOOK MPU BBIUUCIICHUSIX.



AJITOPUTMBI U TPOrPpaMMHUPOBaHUE

OmnpeneneHne BO3MOXKHBIX pPe3yJIbTATOB pabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJICHUS MCIIOJHUTENSIMU U BBIYMCIUTENBHBIX alropuTmoB. OrpezaeneHue
UCXOAHBIX JTAHHBIX, PU KOTOPHIX aJTOPUTM MOXKET AaTh TpeOyeMbli pe3ysbTar.

Otamnbl penieHus 3aJad Ha KoMIibloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPaHCIATOP, OTIaA4YuK, MNpouiupoBuMK. KoMmunsuus W MHTEpHperanus
nporpamm. BupTyanbHble MalllUHBbI.

WUuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKH  MPOTPAMM.
Hcnonp3oBaHue TpaccHpOBOUYHBIX Tabmui. Otnamoussiii BbiBoA. [lomaroBoe
BBITIOJTHEHNE NTporpaMMel. Touku octanoBa. [IpocMoTp 3HaYeHN TEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tumbl JgaHHBIX:
LEJI0YUCICHHbIC, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHE. BeTBieHusl.
Cnoxuele  ycinoBus. Iluknel ¢ ycimoBueMm. Llukiael 1mo  mepeMeHHOM.
B3anMo3aMeHsieMOCTh  pa3iIMYHBIX  BUJAOB  LUKIOB. VHBapuaHT  LHKIIA.
CocraBneHue IUKIA C HUCIOJb30BAHUEM 3apaHee ONpeleNIEHHOTO WHBApUAHTA
UKJIA.

JlokyMeHTUpOBaHME porpamm. Hcnons3oBanue KOMMEHTAapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIUH JJIS [TOJIb30BATEIS.

Aaroput™bl 00pabOTKHU HATYpaJIbHBIX YHCEN, 3alMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CUHUCJICHUS: pa30MeHue 3amucy Yucia Ha OTAeNbHbIE HUQPHI,
HAaXOXXJEHUE CYMMbl U TMPOM3BEIEHUS LUPp, HAXOXKICHUE MaKCHUMaIbHOU
(MUHUMATBHON) TTUDPHI.

HaxoxxieHrne Bcex MpOCThIX YMCEN B 3aaHHOM auana3oHe. lIpencraBienue
Yyclia B BUI€ HAOOpa MPOCThIX COMHOXKHUTENEH. AJIrOpUTM OBICTPOTO BO3BEACHUS
B CTEIIEHb.

O6paboTka JaHHBIX, XpaHAmuxcs B (aitax. TeKCTOBbIE U JBOUYHBIC (haiIbI.
daiinoBsie mepemMeHHble ((ailoBeie ykazaTtenu). Urtenue u3 ¢aiina. 3anuch B
daiin.

Pazbuenune 3amaun Ha oazanauu. [loanporpamMmel (poreaypsl U QYHKIIUN).
Pexypcusi. PexypcuBHble 00BekTHl ((ppakTansl). PexkypcuBHBIE NpoLEayphl H
¢dbynkuuu. Mcnonb3oBaHue cTeka Jisi OpraHu3alid peKypCUBHBIX BEI30BOB.

Hcnonp3oBanue cTaHAApTHOW OMOIMOTEKH S3bIKa MPOTPAMMUPOBAHMUS.
[Monkmtouenne  OMOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJIUTENICH.
MoayabHBIN MPUHLKI TOCTPOEHUS IIPOTPaMM.

Uucnennole MeroAbl. TouHOE W MNPUONMKEHHOE pEIICHUS 3aJauH.
YucneHHble METOBI PELICHHUS YPaBHEHMI: METO]l iepedopa, METO/1 MOJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHHE IJWH KPUBBIX. BbluncieHue miomaaei
buryp ¢ MOMOLIBIO YHCIEHHBIX METOJOB (METOJ MPSIMOYTOJIBHUKOB, METO]



Tpaneuuii). Ilomck makcumyma (MUHUMYMa) GYHKIMHA OJHOM IEepeMEHHOM
METO/IOM MOJIOBUHHOTO JICJICHHUS.

OOpaboTka CHMBOJBHBIX J@HHBIX. BcCTpoeHHble  (QYHKUMU — A3bIKA
IPOrpaMMHUPOBAHUA JIJIs1 0OpaOOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: TMOJACYET KOJMYECTBA TOSIBICHUNH CHMBOJA B CTPOKE,
pa3OueHne CTpPOKM Ha cjJoBa MO MPOOEIbHBIM CHUMBOJAM, MOHCK IOJCTPOKH
BHYTPU JAaHHOW CTPOKHM, 3aMeHa HAWJEHHOW TMOJCTPOKHM Ha JPYLYIHO0 CTpPOKY.
['eHepanust BceX CJIOB B HEKOTOPOM ayihaBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpannueHusM. [IpeoOpa3zoBanue unciaa B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBel W TOCJIEIOBAaTENILHOCTH 4YHcel. Briuucnenue 000OHIIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHBa WM YHCIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJEHUS, CPEHEro apu(MEeTUYeCKOro, MUHUMAJIbHOTO U MaKCHUMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA SJIEMEHTOB, YAOBIETBOPSIOIIMX 33JAHHOMY YCIOBHIO).
JIvHEeNHbIN IOUCK 33JaHHOTO 3HAYEHHS B MAaCCHBE.

CoptHpoBKa 0OHOMEPHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKU (METOJ
ny3bIpbKa, METOJl BbIOOpa, COPTUpOBKA BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). JIBoWyHBI TOHWCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHBIE MacCHBBI (MATPHUIBI). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOTO YMCIOBOIO MAacCHBA M0 3a/IaHHBIM MPaBUIIaM,
MOKUCK AJIEMEHTa B IBYMEPHOM MAacCCHBE, BBIYHCIEHHE MaKCUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAaCCHBa, IEPECTAaHOBKA CTPOK U CTOJOIIOB
JIByMEpPHOTO MacCHBA.

NupopMmaniuoHHBIE TEXHOJIOTHH

TekcToBelil mporieccop. PemaktupoBanue u (opmarupopanue. I[IpoBepka
opporpapuun u rpammatuku. CpeicTBa IMOUCKA W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctuneil.  CTpyKTYpUpOBaHHbBIE  TEKCTOBBIE
nokyMeHThl. CHocku, ornaBieHue. KomnexkTtuBHas paboTa C JOKyMEHTaMH.
NHCTpyMEHTBI pEleH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0ayHble CEpPBUCHL.
HenoBast nepenucka. Pedepar. IlpaBuna uMTUpPOBaHUSA — UCTOYHUKOB U
obopmieHuss O6ubnuorpaduyueckux ccbuiok. OdopmileHHEe CIHUCKA JUTEPATYPHI.
3HaKOMCTBO C KOMIIBIOTEpPHOM BEPCTKOM TekcTa. TeXHuuyeckue cpejcTBa BBOJA
Tekcra. CrHenuaiu3upoBaHHbIE CPEACTBA PEAAKTUPOBAHUS MAaTEMaTUYECKUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/laud aHajiu3a JAHHBIX: MPOTHO3HPOBAHUE,
KJaccuuKanus, Kiactepusalus, aHanu3 OoTkiIoHeHu#. [locienoBarenbHOCTD
peleHus 3a7ady aHaju3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUHCTKA U OLEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHUE MOJEIH, MPeoOpa3oBaHUE JAaHHBIX,
BU3YyallM3allis JAaHHBIX, HHTEepIIpeTanus pe3yiabTaToB. [IporpamMmMHubie cpeacTBa u



MHTEPHET-CEPBUCHI AJi1 00paOOTKU M MPEACTABICHUs JaHHbIX. bosblue naHHbIE.
MamunaHoe o0ydeHue. MiHTemeKkTyaabHbIi aHalnu3 TaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAOIUL. BblYMCleHne CyMMBI,
cpenHero apupmMeTHIecKoro, HaubobIIero (HAMMEHBILETr0) 3HaYCHHS JUana3oHa.
Boruncnenne kosgduurenta Koppensuuu IBYX psanoB JaHHBIX. [locTpoenue
CTOJIOYATBIX, JUHEHYAThIX M KpyroBbix jauarpamm. Iloctpoenue rpadukos
dbynkuuii. [Togbop MuHUK TpeHaa, pellieHne 3a1a4 MPOTHO3UPOBAHUSI.

YucneHHoe pelieHHe YpaBHEHHM € TIOMOUIIbIO TMOA00pa MapameTpa.
OnTuMu3anys Kak NOMCK HAaWIyYIlIero pelleHrs B 3aJaHHbIX ycioBusax. llenesas
byukus, orpanuyeHus. JlokanbHble W TIOOAIbHBIN MUHUMYMBI IEIE€BOU
bynkuuu. Pemenue 3a1ay onTUMHU3ALMN C TTOMOILBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernvyeckue 0CHOBbI MHPOPMATHKH

TeopeTnueckne MOAXOABI K OIEHKE KojudecTBa uHMopmanuu. 3akoH
annutuBHOCTH MHQopManuu. dopmyna Xaptiu. MHpopMamus U BepoOsSTHOCTS.
®opmyiia llleHHoHa.

Anroputmbl  ckatusi 1aHHbIX. Anroput™ RLE. Anroputm Xaddmana.
AnroputM LZW. Anroputmsl CKaTHsl JTaHHBIX C HOTEPSAMH. Y MEHbILIECHHE
riyOuHbI KoaupoBaHus 1Beta. OCHOBHbIE ujien anroputmoB cxatus JPEG, MP3.

CkopocTh mepegaud JaHHBIX. 3aBHCHMOCTb BPEMEHM MeEpeladyd  oT
MH(POPMALIMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHana cBs3u. IIpuuumHbl
BO3HMKHOBEHHUSI OIIMOOK mpu 1nepenade  JaHHbIX. Konpl, mMo3Bossomue
oOHapyXMBaTh M HUCHPABIATH OIIMOKM, BO3HUKAIOIIME MpPU Iepenaye JaHHBIX.
Paccrostnne Xsmmunra. Koguposanue ¢ noBropenuem 0utos. Koasl Xammunra.

Cucrembl. KoMIOHEHTBI cUCTEMBI M HUX B3auMmozeucTBue. CHUCTEMHBIN
ahdekr. Ynpapienue kak nHGopMaoHHbIi nporece. OOpaTHas CBs3b.

Mopemn u monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOACIIH
MOJIETIUPYEMOMY OOBEKTY WJIM TpoLeccy, 1eau moaenuposanusa. Gopmanuzanus
IIPUKJIAIHBIX 3a]1a4.

ITpencraBieHue pe3yabTaTOB MOJECIHUPOBAHMS B BUAC, YAOOHOM Ui
BOCHPUATHUS YesIoBEeKOM. I'paduueckoe npeacTaBieHUe JaHHbBIX (CXEMbI, TaOJIUIBL,
rpadukmn).

I'padbl. OcHoBHbie noHsTHS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MaTpHl], CIHCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHalmu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IIYyTH MEXAy BepIIMHaMU rpada, OmpelereHue KOoJU4eCTBa
pPa3IMYHBIX IIyT€d MEXJy BEpPIIMHAMM OPUEHTHPOBAHHOIO ALMUKINYECKOIO

rpada).



HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xola nepesa.
[IpencraBnenue apupMeTHUECKUX BBIPAXKEHHUM B BUE JepeBa. [ucKpeTHbIe UTphl
JIByX UTPOKOB ¢ MoJiHOM uHpopmaruent. [loctpoenue nepesa nepedopa BapuaHTOB,
OMMCAaHUE CTPATErHH UTPhl B TaOIMUHOU (popme. BBIUTPHINIHBIE U TPOUTPHILIHBIC
NO3ULMH. BBIMTPHIIIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOrO MHTEJUIEKTa. CepBHUCHI MAIIMHHOTO IEPEBOJAA U
pacnio3HaBaHusi yCTHOUM peun. KorautuBHble cepBuchl. MaeHTrdukanms u nouck
N300PKECHU, pacro3HaBaHMe JIUII. CamooOyuaromuecs CUCTEMBI.
McKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHMe METOIIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B OOy4aroumx cucremax. Vcmoip30BaHne METOA0B
UCKYCCTBEHHOTO0 MHTEIIEKTa B poboToTexHuke. MuTepHeT Bemei. [lepcnekTuBsb
Pa3BUTHS KOMITBIOTEPHBIX MHTEJUIEKTYyaIbHBIX CUCTEM. HellpOHHBIE CETH.

AJITOPUTMBI U TPOrPAMMHPOBaHUE

QopMaym3anuss  NOHATUA — anroputma.  Mammnaa  TeropuHra — Kak
YHHUBEpCaJibHast MOJEIb BerunuciaeHnil. Tesuc Yépua—TrropuHra.

O1eHKa CIIOKHOCTH BbIUMCICHUM. Bpems paboThl U 00bEM HCIOIB3YEMOM
NaMsTH, UX 3aBUCHUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OleHka
ACUMIITOTUYECKOM  CJHOKHOCTH JITOPUTMOB. AJITOPUTMBI  MMOJIMHOMHUAIBHON
cnoxHoctu. llepebopubie anroputmel. [lpumepbl pa3nIuyHBIX — aNTOPUTMOB
peLIEHUs OJTHOM 3a/1a4M, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTbD.

[louck mpOCTHIX 4YKCEN B 3aJaHHOM [IHANAa30HE C IOMONIBIO AJITOPUTMA
«pemiero DparoceHar.

MHoropa3psiHbie LeNble Yncia, 3aJa4u JIIMHHON apu(METUKH.

CnoBapu  (accoMaTWBHBIE MAaCCHBEI,  OTOOpaKkeHWsI).  XdII-TaOJIHIIBI.
[TocTpoenue angpaBUTHO-4aCTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamu3 MPaBUIBHOCTH CKOOOYHOIO BbIpaKeHMs. Bbluucienue
apu(PMETHYECKOTO BHIPAKEHUS, 3aITMCAHHOTO B MOCTPHUKCHON hopme.

Ouepenu. Mcnosib30BaHuE OUepean 111 BpDEMEHHOIO XpPAaHEHHUS JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MHHUMAIBLHOTO OCTOBHOIO JiepeBa
B3BEIICHHOIO CBSA3HOTO HeopueHTUpoBaHHOro rpada. KomamuecTBo pazinyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHUPOBAHHOIO AIMKIMYECKOro rpada. Anroputm
JIeHKCTpBI.

JHepesbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp: JIBOon4YHBIE
(bunapnsie) aepeBbs. I[locTpoeHue naepeBa g 3aJaHHOTO apU(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbl o0xona aepesa. Mcmnoiab3oBaHue creka u
ouepenu st 00xoma aepena.

JluHaMpyeckoe MporpaMMHpPOBAaHHME KakK METOJA pELIeHHs 3aJad ¢
COXpPAaHEHUEM IPOMEKYTOUHBIX pPE3YJIbTaTOB. 3aJlayd, pellaeéMbleé C MOMOUIBIO



JUHAMUAYECKOTO MPOTrpaMMHUPOBAHUS: BBIYKMCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMU3ALIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
knaccel. CBoHMCTBA M MeTO/bl 00BEKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN aHAJU3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOTO TMOIXOA.
Wukancynsuus, Hacae0BaHue, MOIUMopdu3M.

Cpenbl ObicTpoii pa3paboTku mnporpamm. IIpoekTupoBanue uHTEpderica
nonp3oBarens. lcmonp3oBaHME TOTOBBIX — YOPABISEMBIX — 3JIEMEHTOB IS
mOCTpOeHUs mHTEpdeEiica.

O030p  s3bIKOB  mporpammupoBaHus. [lonstme o  mapaaurmax
POrpaMMHUPOBAHUS.

NudopmanuoHHbIe TEXHOJIOTUHT

OTanbl . KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJEIUPOBAHUS:  MOCTAaHOBKA
3ajauMd, pa3paboTKa  MOJENH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOACIUPOBAHUS.

Juckperusanusi Mpyd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MogaenrpoBanue ABMXKEeHHs. MojenupoBaHue  OMOJOTHYECKHUX
cucteM. Marematnyeckue  MOAEIM B DKOHOMHUKE.  BplunciIuTenbHbIC
HKCMEPUMEHTHI C MOJICTISIMHU.

OOpaboTKa pe3yJabTaTOB AKCHEpUMEHTa. MeToJl HauMEHBUIMX KBaJpaTOB.
OneHka YHCIOBBIX MapaMETPOB  MOJECIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
Boccranosnenue 3aBucumMocTeid o pe3ysibTaTaM 3KCIepUMEHTA.

BepostHoctHpie  monmenmu.  Metoael  Monrte-Kapno.  Mmuranmonnoe
MojaenupoBanue. CHUCTEMBI MAaCCOBOTO OOCTYKHBAHMSI.

Tabnuunable (pensiuoHHBIE) 0a3bl JaHHBIX. Tabnuia — TpeACcTaBlICHUE
cBeleHMI 00 OmHOTHIIHBIX oOBbekTax. Ilone, 3amuck. Kmrou tabmmipel. Pabora ¢
roToBOM 0a30il naHHBIX. 3amojHeHue Oa3bl AaHHbIX. [loWck, copTHpoBKa H
¢bunbTpanys NaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMEeTPaMU.
Briuucnsiembie mosis B 3ampocax.

MHuororabnuunbie 0a3bl  JaHHBIX. Tumbl CBA3ed Mexay TaOIUIaMU.
Buemnwii kimtou. LlenoctHocTs 6a3bl JaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM Oa3aM
JaHHBIX.

HNuTtepHer-nipunoxenus. 1lonsaTre o cepBepHON M KIMEHTCKOW 4acCTAX cauTa.
TexHOoNorusa «KJIMEHT — CepBep», €€ TOCTOMHCTBA U HemocTaTku. OCHOBBI SI3bIKA
HTML wu kackamueix Tabmui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BeO-CTpaHHULIE.

Pa3memienue Beb-caiiToB. Yciayra xocTuHra. 3arpyska (aiioB Ha Cailr.

BBon n300paskeHuil ¢ HCMOIB30BAaHUEM PA3TMYHBIX HU(PPOBBIX YCTPOICTB
(uudpoBbIX (PoToanmapaToB U MHUKPOCKOIOB, BHJIEOKAMEp, CKAHEPOB U APYTHUX



ycTpoiicTB). I'paduueckuii pegaktop. Paspemenne. Kagpuposanue. VcnipaBienue
nepcriektuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOpPpPEKLIMS  IBETA.
OOecuBeurBaHUE I1BETHBIX u300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OUIbTPBHI.

Mmuorocnoitasie n3o0paxkenusi. TexctoBble ciou. Macka cnos. Kananbl.
Coxpanenue BblJesieHHONW oOsacTu. [loaroroBka wiumocTparuii sl BeO-CalToB.
AHHUMHPOBaHHbIE U300paKEHUS.

Bexrtopnas rpaduka. IlpumutuBbel. V3MeHeHHE TOpsSAKAa HJIEMEHTOB.
BripaBauBanue, pacnpenenenue. I'pynmmposka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnionp3oBanue KOHTYpOB. BekTopusalus pacTpoBbIX H300paxeHHI.

[IpyHUMOBI TIOCTPOEHUST MW  PENAKTUPOBAHUS TPEXMEPHBIX  MOZENEH.
Cetounbie monenu. Marepuansl. MoAEIUPOBAHUE HCTOYHUKOB OCBEIICHUS.
Kamepsl. AnautuBHbie TexHosioruu (3D-nipuntepsl). [loHATHE 0 BUPTYyalbHOMU
pPEanbHOCTH U JOMOJHEHHOU PEAIBHOCTH.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHETO
OBILEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE ~ PE3yNbTaThl  OTPAXAaIOT TOTOBHOCTh M  CHOCOOHOCTH
0o0y4aromuxcsi PyKOBOJCTBOBATHCS CGHOPMUPOBAHHON BHYTPEHHEH MO3ULIMEN
JUYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTAlWW, TMO3UTUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSM  POCCUHCKOIO
00IIecTBa, paCIIMPEHNE KU3HEHHOTO OMBITa M OMbITa JESATEIILHOCTH B MpOIEcce
pealiu3allid  CpeICTBaMU  y4yeOHOro TMpeaMeTa OCHOBHBIX  HampaBICHHMA
BOCITUTATEILHOM JIEATEIbHOCTH.

B pesynsraTte wuszydeHuss MHGOpPMATHUKKA Ha YpPOBHE CPEAHEro OOLIEro
oOpasoBanusi-y oOyuvatouierocs OynyT cOpMHpPOBaHBI CIEAYIONINE JIMYHOCTHBIC
pE3YNbTATHIL:

1) rpamaaHCKOI0O BOCIIMTAHMS:

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB MU OO0S3aHHOCTEH, yBa)KEHUE
3aKOHAa M MPaBONOpAJKa, = COOJIIOJIEHHE  OCHOBOIOJATalIIMX  HOPM
UH(GOPMAIIMOHHOTO TIpaBa U HH(POPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh NPOTHUBOCTOATH ~ MACOJOTMU 3KCTPEMHM3Ma, HAlMOHAIU3MA,
KceHO(poOMHU, MUCKPUMHUHAIIMK O - COIHATBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIBHBIM [IPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOE OTHOILIEHHE K UCTOPUYECKOMY HACJIEINI0, TOCTHxReHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, TOHNMaHUE 3HaYeHUsT NH()OPMATHKH KaK HAYKU
B KU3HHU COBPEMEHHOTI'0 00I11eCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAallMI0 U NPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
cetu HTEpHET;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas OCTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATh Pa3IUYHbIE BHUABI HCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha UCTIOJIb30BAHUU UH(POPMALIMOHHBIX TEXHOJIOTU;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh  37I0POBOTO W Oe3omacHOro  oOpa3a  JKH3HH,
OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J0pOBbIO, B TOM WYHCIE 3a CUET



coOmro/ieHust TpeboBaHUM O€30MacHOM IKCIUTyaTallud CPECTB UHPOPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCTIMTAHMSI:

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLUAIBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

uHTEepec K cdepaM MNpoPEecCHOHATBHON AESATENbHOCTU, CBS3aHHBIM C
nH()OPMATUKON, MPOTPAaMMHUPOBAHWEM U HWH(GOPMAIMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAyKH WH(POPMATUKH M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBepLIaTh OCO3HAHHBIN BbIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUTAHbL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTUYE€CKOI0 BOCIIMTAHMS:

OCO3HaHUE TIJI00aTbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM U MyTed ux
peuieHusi, B TOM HuciIe C€ Y4ETOM BO3MOXKHOCTEW HMH(POPMAIIMOHHO-
KOMMYHUKAILIMOHHBIX TEXHOJIOTUI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh 'MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKH, HOCTHXKEHUSM HAYYHO-TEXHHUYECKOrO Iporpecca H
00I11IeCTBEHHON MPAKTHUKH, 32 CUET IIOHUMAHUS POJIM UHPOPMALIMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W UH(OPMAITMOHHBIX TEXHOJIOTHH B YCIOBHSX
1 poBoi TpaHchopMalii MHOTUX c(ep JKU3HH COBPEMEHHOTO OOIIIECTBA;

OCO3HaHUE LIEHHOCTH HAyYHOH JEATEeIbHOCTH, FOTOBHOCTH OCYLIECTBIISTH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mporecce 1ocTMKEHHS] TUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTrpPaMMBbI
no wuHMOpMaTHKE Yy OOYYaroOIIMXCS COBEPIICHCTBYETCS 3MOIMOHAIbHBIN
UHTEIJIEKT, MPEANOIaraoumi copMIUpOBaHHOCTS:

CaMOpEryJIMPOBaHMs, BKIIIOYAIOLIET0 CaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCThH  aJIallTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILINM, BKJIIOYAIOIIEH CTPEMJIEHUE K JOCTHIKEHHUIO LIEIH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JI€MCTBOBAThb, MCXOJs M3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIIECTBICHHUH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, IPOSIBIISTH HHTEPEC U pa3peIiaTb KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare w3ydeHus HMHPOPMATUKA HA YPOBHE CPEAHETO OOIIETo
oOpazoBanusi y oOyuwatomerocss OyAayT chOpMHpPOBaHbl MeETalpeIMETHBIC
pe3yNbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JEHCTBUSAX, & UMEHHO —
TIO3HABATEIbHbIC YHHUBEpCAJbHbIC Y4eOHbIE JCHCTBHSA, KOMMYHHKATHBHBIC
YHHUBEpCAIIbHbIE yUYeOHbIE JCHCTBUS, PETYISATUBHBIC YHHBEpPCAIbHBIC YUEOHBIE
JeMCTBUS, COBMECTHAS ACSTEIHHOCTb.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

1) 6a30Bble JIOrHYecKHe TeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTAHABIMBATh CYIIECTBCHHBINM MNPU3HAK WA OCHOBAHUS [JI1 CpPaBHEHWS,
KJaccupukanyu u 0000IIeHHUS;

ONPENEIATh e JCATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTUKCHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH Y MPOTUBOPEYMS B pACCMATPUBAECMBIX SIBIICHUSX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4ETOM aHalr3a UMEIOIIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUM JEATEIbHOCTH;

KOOPAMHUPOBATh M  BBITIOJHATH =~ pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiliCTBUS:

BJIaJIeTh HABBIKAMHU Y4EOHO-MCCIIeI0BATEIHCKON M IPOSKTHON €SI TEILHOCTH,
HaBbIKAMU  pa3pemieHusi MpolJieM, CIOCOOHOCTBIO ~ M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHECHUIO
Pa3IMYHBIX METOJ0OB IIO3HAHUS,

OCYWIECTBJISITh PA3JWYHBIC BHUJIBI JIESITEIBHOCTH M0 MNOJIYYEHHIO HOBOIO
3HAHUS, €ro HMHTEpHpeTaluy, MpeoOpa3oBaHUIO M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallusiX, B TOM YHCJIE€ IPU CO3JAaHUU Y4YEOHBIX U COIHATBHBIX
ITPOEKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOIOTHEMH,
KJIFOYEBBIMU MOHITUAMHU U METO/IaMU;

CTaBUTh MW (POpMyIUpoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIHHOM
JESITETbHOCTH U )KU3HEHHBIX CUTYAIUAX;



BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ pEeIlCHUs, HAaXOJUTh apryMEHThl JJi1 J0Ka3aTelbCTBa
CBOMX YTBEPXKICHUI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBICE B XOJE pEIICHHWs] 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH PUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIM TIOUCK TMEpPEHOCa CPEICTB M CIOCOOOB
JeNCTBUS B MPO(GECCHOHATBHYIO CPEy;

YMETh TIEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYIO M MPAKTUYECKYIO 00JIacTh
KU3ZHEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJEH, MPEJIaratb OPUTHHAIBHBIE TIOJIXOJbI M PEIICHUS,
CTaBUTH MPOOIIEMBI U 33/1a49H, JOIMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunopmanueii:

BJIAJI€Th HABBIKAMU MOJy4YEHUS MH(OPMAIMU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYHIECTBJISITh  MOWMCK,  AaHaJIW3, CHUCTEeMATH3alUI0 U
WHTEpIpETanio HHGOPMAINK PA3IMYHBIX BUIOB U (HOPM MPEICTABICHUS;

co37aBaTh TEKCThl B pasnIuuyHbiX (opmatax ¢ y4ETOM Ha3HAYCHUS
uHQopMaluu U IIEJIEBOM = AyJIUTOpPUM, BbIOMpas ONTUMAIBHYIO  (QopMy
MPEICTABICHUS U BU3yaIU3alUU;

OIICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(MOpMAaIuu, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIBHO-ITHYECKUM HOPMaM;

UCIIOJIb30BAaTh  CPEICTBA  WH(DOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3amad ¢ coOirojeHueM TpeOOBaHMM SPrOHOMHUKHM, TEXHUKHA OE€30MacHOCTH,
TUTHEHBI, PECYypCOCOEpeKEHHUs, TPABOBBIX M ~ ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TTaCHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3alllUThl  WH)OpManuw,
nH(OPMAIMOHHON 6€30MTaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS

1) oO61eHme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX chepax *KU3HU;

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COITMAJIBHBIX 3HAKOB, PaclO3HaBaTh MPEANOCHUIKA KOH(DJIMKTHBIX CHUTyallMd H
cMATYaTh KOH(MIUKTHI;

BJIaACTh pas3INYHbIMHA CHOCO6aMI/I 06IJ_ICHI/I$I u BSaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BCCTHU AHUAJIOT, YMCTh CMAT1AaTh KOH(I)J'II/IKTHBIe CUTYyallNH,



pPa3BEPHYTO M JIOTUYHO M3JaraTb CBOK TOUYKY 3PE€HUS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

IMOHUMAaTh M MCIIOJb30BaTh NPEUMYILIECTBA KOMAHJIHOM W WHIWBUIYAJIbHOU
paboThI;

BBHIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 WIeHa KOJIJIEKTHBA,;

IIPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJUHUPOBATh JEUCTBUS IO HMX JOCTHXKEHUIO: COCTABIATH IUIAH JIEVCTBUM,
pacupenensiaTb poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh Pe3yJIbTaTh
COBMECTHOU paboTHI;

OLIEHMBATh KAa4€CTBO CBOEr0 BKJAJa M KaXJAOTO Y4YaCTHHMKA KOMAaHIbl B
001t pe3ybTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb- HOBBIE NPOEKThI, OLUECHUBATH HAEHU C IO3ULUHAH HOBU3HBI,
OPUTMHAJIBHOCTH, IMPAKTUUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh = [IO3UTUBHOE CTPATETUUECKOE TIOBEJACHUE B PA3JIUYHBIX
CUTYAIIUsIX, IPOSBIIATh TBOPUECTBO U BOOOPaKEHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIE YHHBepCcAJbHbIe YueOHbIe NeiicTBUSA

1) camoopranusanus:

CaMOCTOSITENIBHO OCYILECTBIISITH ‘[I03HABATENBHYIO NIESITEIBHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTENbHON
JEATEIIbHOCTH U JKM3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH  PEIICHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYalHUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEeILICHHUE;

OTICHUBAThH MIPUOOPETEHHBINA OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIULUU B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJIAJ€Th  HABBIKAMM  IO3HABATENbHOM  pediekcuu KaKk  OCO3HaHUSs
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIbHBIX MPOLECCOB, HMX PE3YJbTaTOB U



OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOTO PEILICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO0 UX CHUKEHUIO;

NPUHMMAaTh MOTHBBI W apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHSA Ce0s U APYrUX:

MPUHUMATh ce0sl, TOHKUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NeATEIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIMINOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOTo YeJI0BeKa.

INPEMETHBIE PE3YJIBTATDBI

B mpouecce u3ydenus kypca uH(pOpMaTHKU YyriyOn€HHOTo ypoBHA 6 10
K1acce oOydarommMucs OyAyT  JIOCTUTHYTBI — CIEAYIOUIME  IPEeIMETHBIC
pe3yabTaThl:

BJIaJICHHE MPEICTaBICHUSIMH O DPOJM WHGPOpPMAIMM U CBSA3aHHBIX C HEH
IpPOIIECCOB B TPUPOAE, TEXHHKE U OOILIeCTBE, MOHATHAMU «UHPOpPMAIHDY,
«MH()OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucteMHbIN 3¢ HeKT», «MHPOPMALMOHHASI CUCTEMAY, «CHUCTEMA YIPaBICHU;

BJaJICHNE METOJaMU TMoucka uHpopmammu B cetd HHTepHeT, ymeHue
KPUTUYECKH OIICHUBATh HH(POPMALIUIO, TTIOJIyYeHHYIO U3 ceTh HTepHeT;

yMEHUE XapaKTepu30BaTh OOJIbLIME  JaHHBIE, TNPUBOJIUTH IPUMEPHI
UCTOYHUKOB MX TMOJY4YEHUs] W  HampaBlieHUS HCIOJIb30BAHMS, YMEHHE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJauMd aHalu3a  JaHHBIX (IPOTHO3UPOBAHHE,
Kiaccudukanus, KJlacTepu3anus, aHaIN3 OTKJIOHEHU), HOHUMATD
N0CJIeIOBATEIbHOCTh PEIICHHUS 3a/]a4 aHaIu3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX,
OYHCTKAa U OIIeHKa KayecTBa JaHHBIX, BBIOOp W/WJM IIOCTPOCHHE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3allysl JaHHbIX, HHTEPIPETalus Pe3yIbTaToB;

NOHMMAaHHWE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA M (DYHKIMOHUPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX U MOOUJILHBIX KOMIIBIOTEPOB, TCHICHIIMNA Pa3BUTHUA
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHNE HaBbIKAMHU pPadOThl C OMEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOIO OOECHeYeHus s peleHus y4eOHbIX 3ajad 1o
BBEIOPAHHOM CIIEIUaTN3aIINH;

HaJIM4YME MPEICTaBICHUI O KOMIBIOTEPHBIX CETAX M UX POJIK B COBPEMEHHOM
MHpe, 0 6a30BbIX NPUHIUIIAX OPraHU3aMK U (YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTeil, 00 o0OmMX NpUHLUIAX pPa3pabOTKH W (PYHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKECHUM;



NOHMMaHHE Yrpo3 HMH(POPMAlMOHHOM O€30IaCHOCTH, HCIIOJIb30BAHUE
METOJOB U CpPEICTB IPOTUBOAECHCTBUS 3TUM YIrpo3aM, COOJIOAEHHE MeEp
0€3011acHOCTH, MPEAOTBPAILAIOIINX HE3AKOHHOE PACIIPOCTPAaHEHHE TIEPCOHAIBHBIX
JaHHBIX, COOJII0/IeHNE TPeOOBaHUM TEXHUKN 0€30MacHOCTH U TUTHUEHBI IIPH padoTe
C KOMITbIOTEpaMH U JPYTMMH KOMIIOHEHTaMH U(POBOTO OKPY>KEHUs, TOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIB30BAHMSI KOMIIBIOTEPHBIX IpOrpamm, 0a3 JaHHBIX H
paboTsl B cetu MHTEpHET;

NOHMMAaHHWE OCHOBHBIX MPUHIUIOB JUCKPETH3AIMH pPAa3IHYHBIX BUIOB
uHbOpMaIlMK, YMEHHE ONpeneNsITh HHPOPMAIMOHHBIM O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JaHHBIX MPU 3aJaHHBIX MapaMmeTrpax JUCKPETH3AIUH,
YMEHHE OIPEAENATh CPEAHIOK CKOpPOCTh IepeAaud JIaHHBbIX, OLICHHUBATH
U3MEHEHUE BpPEMEHM Iepefauyd INpU HU3MEHEHUH HWH(POPMALMOHHOIO 00bEMa
JAHHBIX U XapaKTePUCTHUK KaHala CBA3H;

yYMEHHE HCMOIb30BaTh MPU PEIICHUU 3a/1ad CBOMCTBA MO3UIIMOHHOW 3amHCH
quCcell, AITOPUTMA TIOCTPOEHUS 3alMCH YUCIA B IO3ULMOHHOM CUCTEME CUMCIIEHUS
C 3a/1aHHBIM OCHOBAHMEM M MOCTPOEHUS YHUCla MO CTPOKE, COJAEprKallei 3amuch
3TOr0 4YKCJa B MO3UIMOHHOM CHCTEME CUMCIEHHMS C 3aJaHHbIM OCHOBAHMEM,
YMEHHE BBIMOJHATh apU(PMETHUECKUE OIepaly B TMO3HIMOHHBIX CHCTEMaXx
CUMCIICHUS;

YMEHHE BBINOJHATh NPEOOpPa30BaHUs JIOTMUECKUX BBIPAXKEHUMN, HCIOIb3YsI
3aKOHBl anreOpbl JIOTMKM, YMEHHME CTPOUTh JIOTUYECKOE BBIPAXKEHHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax Mo 3aJaHHOM Talmiuile
UCTUHHOCTH, HCCJIEN0BaTh OOJACTh MCTUHHOCTH BBICKA3bIBAHHUSA, COAEPKAIIETO
NIEPEMEHHbIE, PeIlaTh HECIOXKHBIE IOTUYECKUE YPAaBHEHUS U CUCTEMbI YPaBHEHU;

NOHMMaHHE O0a30BbIX aJIrOPUTMOB OOpabOTKM YHMCIOBOM U TEKCTOBOM
uHpopMaluu (3alucCh 4YMCEN B MO3ULMOHHON CHUCTEME CUMCIICHHUS, HAXOXIACHHE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JHarna3oHe, 00paboTka MHOTOPa3psAHBIX IENIbIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHHE OIpPENENATh CI0XHOCTh H3Y4aeMbIX B Kypce 0a30BbIX alIrOpPUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHUPOBKA MacCuBa, I[epeOOpHbIE
AJITOPUTMBI, IBOMYHBIN MMOMCK) U NMPUBOAUTH MPUMEPbl HECKOJIBKUX aJITOPUTMOB
PA3HOU CJIOKHOCTH JUIsl PELICHUS OHOU 3a7a4H;

BJIa/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussMH O O0a30BBIX THIIAX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE HCIIOJIb30BATh OCHOBHBIE  YIIPaBIISIOIINE
KOHCTPYKLIMH, YMEHHE OCYUIECTBIATH AaHAIU3 MPEAJIOKEHHOM MpPOrpamMMBbl:
OTIPEACIATh PE3yJIbTaThl Pa0OTHI MPOrPAMMBI MPH 33aJaHHBIX UCXOAHBIX JAHHBIX,
ONpeAeNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IMOJIyY€HHE yKa3aHHBIX



PE3YNIbTAaTOB, BBISBISTH JaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OommuOKe B paboTe
IpOrpaMMbl, (GOPMYITHPOBATH MPEAJIOKESHUS M0 YITYUIIEHHIO TPOTPAMMHOTO KO/a;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI |
JEMOHCTPAIIMOHHBIE MATEPHAJIBI C UCIIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

YMEHHE HCIIOJIB30BaTh JJICKTPOHHBIC TAOJUIIBI IJIsl aHAJIM3a, MPEICTABICHIS
U 00paboTKM  JNaHHBIX  (BKJIIOYas  BBIYMCICHHWE  CyMMBI,  CPEIHErO
apudmeTnyeckoro, HauOONBIIEr0O M HAWMMEHBIIEr0 3HAYEHUH, peIleHue
ypaBHEHUH, BBIOOp ONTHMMAJIBHOTO pEIICHUs, MOAOOp JUHUM TPEHIa, pELICHHE
3a/1a4 MPOTHO3UPOBAHUS).

B mpomecce m3yuenuss kypca mHGOpMaTHKU YriayOiaéHHOTO ypoBHsA 6 11
Knacce  oOydarommuMucs OyAyT  JOCTHTHYTHI — CICAYIONIME  IPEIMETHBIC
pe3yabTaThl:

YMEHHE CTPOUTHh HEpPaBHOMEpHBIE KObl, JAOIMYCKAIOUIME OJHO3HAUYHOE
JIEKOIUPOBAaHKUE COOOIIEHUM (MpepUKCHBIE KOJIbI), HMCIO0JIb30BaTh MPOCTEUIIINE
KOJbI, KOTOpBIE MO3BOJITIOT OOHAPYKUBATh U WUCIIPABIISTH OMIMOKH MPHU TIepeaade
JaHHBIX, CTPOUTH KOJ, 00ECIEeYMBAIONINN HAWMEHBIIYI0O BO3MOXKHYIO CpPEIHIOO
JUIMHY COOOILEHUs TNPU H3BECTHOM YacTOTE CHUMBOJIOB, MOSICHATH MPUHLUIIBI
paboTHI MPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pelllaTh aTOPUTMHYECKHE 3a]a4d, CBSI3aHHBIC C aHAJTW30M TpadoB
(3a1a4M  TOCTPOCHHUS ONTHUMAIBHOTO TYTH MEXKIy BepmMHamMu Tpada,
ompejieNeHusT  KOJIMYECTBAa  pa3jiMYHBIX  OyTed  MeXAy  BepIIMHAMU
OpUEHTHUPOBAHHOTO AlMKINYECKOro rpada), yMeHue HCHojIb30BaTh JEPEBbS MpU
aHallu3e W TIOCTPOCHHU KOAOB U I MpeNCTaBiIeHHs apupMETHUECKUX
BBIPXEHUH, TIPU PEIICHUH 3374 TTONCKa W COPTHPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY alTOPHUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTEruio UTPhL;

yMEHHE pa3padaTbiBaTh U pEATM30BBIBATH B BHJE IpPOrpaMM Oa30OBbIE
AJITOPUTMBI, YMEHHUE HCIOJI30BaTh B MPOTpaMMax JAHHEIC Pa3UYHBIX THIIOB C
yu4€TOM OTpaHMYEHUI Ha JUana30H WX BO3MOXKHBIX 3HAUYCHUH, MPUMEHSITH IPH
pEIICHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIHCKH, CIIOBApH, CTEKH, OYCPEH, IEPEBH),
UCIIONb30BaTh 0a30Bble OMNEpallid CO CTPYKTYpamMH JaHHBIX, ~ HPUMEHATH
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOrPaMMBI IJisi 00pabOTKM YMCIOBBIX JAaHHBIX
U CHMBOJIBHBIX CTpPOK, HCIIOJIb30BaTh MpHU pa3paboTke mporpamm OHOIHMOTEKH
MOJIMPOrpaMM, 3HaTh (YHKIMOHAIBHBIE BO3MOXHOCTH HWHCTPYMEHTAIBHBIX
CPEICTB Cpelibl pa3paboTKU, YMEHHE HCIIOIb30BaTh CPEICTBA OTIAIKU IPOrpaMM B
cpelie mporpaMMUpPOBaHUs, YMEHHE JOKYMEHTHUPOBATH IPOrPaMMBI;

yYMEHHE CO371aBaTh BEO-CTPaHUIIBI,



BJIQJICHHE OCHOBHBIMHU CBEICHHSAMH O 0a3ax J[aHHBIX, UX CTPYKTYpeE,
CpelncTBax co3fgaHus W PabOThl C HHUMH, YMEHHE HCIOJIb30BaTh TaOIMUYHBIC
(penaioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3alPOCHl B 0a3axX JaHHBIX, BHITIOIHATH
COPTHUPOBKY M TMOMCK 3amuceil B 0a3e NaHHBIX, HAMOJHATH pa3paboTaHHyO 0azy
JAHHBIX) ¥ CIIPABOYHBIC CHCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHUECKNE MOJIEIH I aHAIHA3a
00BEKTOB W TMPOLECCOB: (HOPMYIHpPOBATH IENh MOJCITUPOBAHMS, BBIOJHATH
aHaMM3 PE3yJIbTaTOB, TIOJMYYEHHBIX B XOJEC MOJCIUPOBAHUS, OIICHUBATH
COOTBETCTBUE MOJICTIM MOJEIUPYEMOMY OOBEKTY WM TPOIECCy, MPEICTaBIATH
PE3YIIBTATHl MOJICIIMPOBAHUS B HATJISITHOM BU/IC;

YMEHHE OpraHU30BBIBATh JIMYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIONBb30BAaHUEM PA3JIMYHBIX CPEACTB IMHU(PPOBBIX TEXHOJOTHHA, TMOHUMAHHE
BO3MOXHOCTEH TMHU(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa30BaTeNIbHBIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH U OTpaHUYCHUS
NPUMEHEHHUS TEXHOJOTHH MCKYCCTBEHHOTO HMHTEIUICKTa B PA3IMYHBIX OOJACTSX,
HAJIMYUE TIPEJCTABICHUA O Kpyre pemiaeMblX 3aJad MAaIIiHHOTO OOydYeHHs
(pacrio3HaBaHusl, KIacCU(UKAIMKA U MPOTHO3UPOBAHUS) HAIMYWE TPEICTABICHUN
00  WCHONb30BaHMHM  WHMOPMANMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodecCHOHANIBHBIX cepax.

TemaTnyeckoe TIAHUPOBAHHE COCTABJICHO C YYETOM  IEJIEBBIX MPUOPHUTETOB
BOCITUTATEIHLHOTO ACTEKTa MIKOJIBHOTO Ypoka, chopmynmupoBanHbix B [Iporpamme
Bocriutanust MBOY COILL ¢ YUOIT Ne 51 r. Kuposa:

* MO0y IeHNEe 00yUaOIUXCsl COOIII0IaTh HOPMBI ITOBEICHNUS, TIPABHIIA OOIIICHHS
CO CBEPCTHHKAMHU M MMEJarornueCKuMU pabOTHHUKAMHU, COOTBETCTBYIOIINE YKLy
0011e00pa3oBaTebHON OpraHU3aIlii, YCTAHOBIICHUE U MTOMIEPIKKY
T00poXkeIaTeTbHON aTMOC]ephl;

*[IpUBJICYEHUE BHUMAHUS O0YUYaIOINUXCS K [IEHHOCTHOMY aCTEKTY U3y4yaeMbIX Ha
ypOKax MpeAMETOB, ABJICHUIA U COOBITUN, MHUIIMUPOBAHUE OOCYKICHUMH,
BBICKA3bIBAaHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO JTUYHOCTHOTO OTHOIIEHHUS K
U3Y4aeMbIM COOBITHSIM, SIBICHUSM, JIUIIAM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosau4yectBo yacos DJIeKTPOHHbBIE
HauMeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /i P Koutposbubie IlpakTuyeckue (1cbp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paspnen 1. lu¢gpoBasi rpaMOTHOCTH
. KoMIIbIoTEp - YHUBEPCATBLHOE . HOC Mox IlIkona
' YCTPOICTBO 0O6PaOOTKHU JJAHHBIX (myschool.edu.ru)
HOC Mos Illkona
1.2 [IporpammHuoe obecnieueHue 6 (myschool.edu.ru)
HOC Mos IlIkosa
1.3 KommbrorepHsie cetu 5 (myschool.edu.ru)
HOC Mos IlIkosa
1.4 Nudopmarnmonnas 6€30macHOCTH 7 2 (myschool.edu.ru)
Hroro no pazneny 24
Paznen 2. Teopernueckne 0CHOBbI HH(POPMATHKH
51 IIpencrasienue MHPOPMAIMHU B 19 5 LHOC Mos Ilixona
: KOMITBIOTEpE (myschool.edu.ru)
2.2 OcHOBBI aJITeOPHI JIOTHKA 14 1 HOC Mos Illkona




(myschool.edu.ru)

LHOC Mos IlIxoma
2.3 KommbrorepHas apupmMeTrKa 7 1 (myschool.edu.ru)
Uroro no pazneny 40
Pazgea 3. AiiropuT™Mbl M IPOrPpaMMHpPOBaHHE
LHOC Mos IlIxoma
3.1 Beenenue B mporpaMMupoBaHue 16 0.5 (myschool.edu.ru)
LHOC Mos IlIkoaa
32 BcnomorarenbHbie alropUTMbI 8 2 (myschool.edu.ru)
LHOC Mos IlIkoma
3.3 YuclieHHbIE METOIbI 5 3 (myschool.edu.ru)
AnroputmMbl 00paO0TKH CUMBOJIBHBIX LIOC Mo Mlkona
3.4 I 5 1 (myschool.edu.ru)
LHOC Mos IlIkoaa
35 AnroputMbl 00pabOTKM MacCHBOB 10 3.5 (myschool.edu.ru)
Hroro 1o pasueny 44
Paznen 4. Un¢opManiuoHHbIe TEXHOJIOTHH
LHOC Mos IlIkoaa
4.1 O06paboTKa TEKCTOBBIX TOKYMEHTOB 6 2.5

(myschool.edu.ru)




HOC Mos Ikona

4.2 AHanm3 JaHHBIX 8 3 (myschool.edu.ru)
Hroro no pazneny 14
PesepBHOE BpeMms 14
OBIIEE KOJIMYECTBO YACOB I10 136 215

[TPOI'PAMME




11 KJIACC

Kosan4yecTBo yacon JJIeKTPOHHBbIE
HanmMeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrpoabueie IIpakTuyeckue (uitcpp )
NporpamMmsbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI HH(POPMATHKH
. Nudpopmanus u nHGOPMALMOHHbIE 10 5 s LHOC Mox IlIkona
: MPOTIECCHI : (myschool.edu.ru)
HOC Mos Illkona
1.2 MopenupoBanue 8 2 (myschool.edu.ru)
Uroro no pazneny 18
Paznen 2. AjiroputMbl 1 IPOrpaMMHUpOBaHHE
HOC Mos Illkona
2.1 DJIEMEHTBI TEOPUH ATOPUTMOB 6 1 (myschool.edu.ru)
HOC Mos IlIkosa
2.2 AJITOPUTMBI U CTPYKTYPBI TaHHBIX 28 10 (myschool.edu.ru)
OcHOBBI OOBEKTHO- HOC Mos IlIkosa
2.3 OpPUEHTHUPOBAHHOTO 16 4.5 (myschool.edu.ru)
MIPOTPAMMHUPOBAHUS
Uroro no pazaeny 50




Paznen 3. UudopmanmoHHbIe TEXHOJIOTHNI

31 KoMIIbIOTEpHO-MAaTEMATUYECKOE 2 2 LIOC Mo Hlkona
) MO THpOBaHHe (myschool.edu.ru)
IHOC Mos IlIkoia
3.2 Ba3bl qaHHBIX 10 4 (myschool.edu.ru)
LHOC Mos IlIkonaa
3.3 Be6-caiiTe 14 4 (myschool.edu.ru)
IHOC Mos IlIkoia
34 KommnreroTepnas rpaduka 8 3.5 (myschool.edu.ru)
3.5 3D-MoenupoBaHue 8 3
Uroro no pazneny 48
Pe3epBHoE Bpems 20
OBILIEE KOJIMYECTBO YACOB I10 136 0 36.5
ITPOI'PAMME )




