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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3yJbTaTam
OCBOGHHUS OCHOBHOM  0Opa3oBaTeNbHOW  MPOrpaMMbl  CPEIHEro  OOIIEeTOo
oOpazoBanus, npeacrasieHHblx B ®I'OC COO, a Takxke ¢enepanbHoi padoueit
IpOTpaMMBbl BOCTIUTAHUS.

[Iporpamma 1o wuHpopMmaTHKe [Ma€T MpeACTaBICHUE O UENsIX, Oo0Ie
CTpaTerun OOYy4YeHHs, BOCIHTAHUS W Pa3BUTHSI OOYUYAIOUIUXCA CpPEICTBaMHU
yuebHoro mpeamera «MHpopMaTnka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBAET
o0s13aTepbHOe peIMEeTHOE CoJIepKaHue, npeaycMaTpUBacT ero
CTPYKTYpUpPOBaHHUE IO pasjielaM U TeMaM Kypca, ONpeAelsieT pacipe/eieHue ero
no kiaccaM (rogam W3y4deHwus ), Ja€T MPUMEPHOE paclpesiesieHne yueOHbIX 4acoB
0 TEMaTH4YeCKHMM pa3ieliaM Kypca H  PEKOMEHIyeMyro (IIpHUMEpHYIO)
MOCJTICIOBATEIBHOCTh ~ MX  M3Y4YCHHST €  Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  TpoIecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo WHPOPMATHKE OTPEAEINIICT KOJMUSCTBEHHBIC U Ka4eCTBEHHBIC
XapaKTEePUCTUKH y9eOHOT0 MaTepuaia JUisi KaKIoro Tojia U3YYCHHs], B TOM YHCIe
IUI COACPKATETFHOTO HAIMOJHEHUS Pa3HOTO BHJA KOHTPOJIS (IIPOMEXYTOYHOM
aTTecTaIu 00yJaronmxcs, BCEPOCCUICKUX TIPOBEPOYHBIX pabor,
roCyJIlapcTBEHHON MTOTOBOM aTTectanuu). [IporpamMmma mo nHpopmaTrke SBISETCS
OCHOBOW Il COCTaBIICHHS aBTOPCKUX YYEOHBIX MpOrpaMM U YYeOHHKOB,
MIOYPOYHOT'O TUTAHUPOBAHUS Kypca YIUTEIIEM.

Nudopmatuka B cpenHem obiieM oO0pa3oBaHUU OTPAXKACT:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JHCUUIUIMHBI, W3y4Yarollen
3aKOHOMEPHOCTH TIPOTCKAHUS W BO3MOYKHOCTH aBTOMAaTH3allMU HH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(POpPMAIIMOHHbIE TEXHOJIOTHH, YIPABIECHUE U COLMANIbHYIO cepy;

MEXJIUCUUIUIMHAPDHBIA ~ XapakTep HHQOpMATHKUM U HMH(DOpPMALIMOHHON
JeSITeIbHOCTH.

Kypc unbopMatuku ayis ypoBHsS CpelHEro oOIero oOpa3oBaHUs SBISICTCS
3aBEpIIAIOIIMM 3TallOM HEMPEpBHIBHON MOATOTOBKM OOyYaromuxcs B 00JacTH
UHPOPMATHKU W WH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, OMHpAECTCS
Ha cojJep)kaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOIO 0OIIEro oopazoBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, Ja€T TEOPETUYECKOE OCMBICICHHE, MHTEPIpPETAlio U 0000IIeHne
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL UM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatrkay OpPUEHTHUPOBAHBI HAa TMOJY4YEHHUE KOMIIETEHTHOCTEH ISt
nocieaywmneil npopecCUOHaNbHONW JIESITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIacTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHU BKIIIOYAIOT B CeO:

OBJIQJICHUE KJIIOUYEBBIMH TOHATUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHas TpeAMeTHas o0JiacTh, PACIO3HABAHHWE COOTBETCTBYIOIIUX WM
IPU3HAKOB U B3aMMOCBSI3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IUYHBIE TTOAXOIbI
K M3YUYEHUIO SBJICHUN, XapaKTEPHbIX JJIsl U3y4aeMOU MpeMeTHON 00nacTu;

yMEHUE pelllaTh THUIIOBbIE TNPAKTUYECKHE U TEOPETUYECKHUE 3aJIauu,
XapakTepHbIE ISl MCIOJIb30BAaHMS METOJAOB UM HWHCTPYMEHTapus JIaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeOpuH (COBOKYIHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HAHUU.

B pamkax yrinyO0n€HHOTro ypoBHSI M3yueHHs MH(OpPMATUKU oOecTieurBaeTCs
IieJICHAIIpaBIeHHAas] TTOATOTOBKA O0YYaIOIINXCsl K MPOJIOJDKEHUI0 00pa3oBaHUs B
opraHu3anusax  npodecCuoHaNbHOTO  O0pa3oBaHUS MO  CIEHHAIBHOCTAM,
HEIMOCPEACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSIMHU, TaKUM Kak
nporpaMMHas MH)XeHepus, UH(pOopMallMoHHas 0e30MacCHOCTh, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWIIbHBIE CHUCTEMbl U CETH, OOJbIINE JaHHBIE H
MalMHHOEe OOy4YeHHe, MPOMBIIUICHHBIA WHTEPHET Belled, HCKYCCTBEHHBIM
UHTEJJIEKT, TEXHOJOTUU OEeCrHpoBOJHON CBSI3H, pPOOOTOTEXHHKA, KBAaHTOBBIC
TE€XHOJIOTUH, CHUCTEMBI PACIPEECIEHHOIO PEECTPa, TEXHOJIOTMU BHPTYaJbHOU U
JIOTIOJIHEHHOW peaTbHOCTEM.

OcHoBHas 1enb wW3y4YeHUss ydeOHoro mpeamera «MHPOpMmaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeJHero oOmiero oOpa3oBaHHs — oOecleueHHe
JaNbHEUIIEro pa3BUTHS WHGOPMAIMOHHBIX KOMIIETCHIIMM 0O0ydaromerocs, ero
TOTOBHOCTH K >KHU3HH B YCIIOBUSX Pa3BUBAIONIETOCS MH(GOPMAIIMIOHHOTO OOIIECTBA
U BO3pacTarollled KOHKYPEHIIMM Ha pBIHKE TpyAa. B cBsI3u ¢ 3TUM H3y4yeHHE
uHpopmatuku B 10—11 kiaccax 10MKHO 00€CTICUUTD:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha MOHUMAHUU POJH
UHPOPMATUKH, WHGOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUNA B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HUX CBSI3b C KPUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTH U
00001maTe nHPOpMaIIUIO;



c(OPMHUPOBAHHOCTh  MPEJACTABIECHUH O  BIUSHUM  UH(POPMAIIMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, NOHMMAHHE COLUAIBHOIO,
SKOHOMHYECKOTO, IMOJIUTHYECKOTO, KYJIbTYPHOrO, HOPUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOr0,  MEOUUMHCKOr0O U (PU3UMOJIOTMYECKOIO0  KOHTEKCTOB
UH(GOPMALIMOHHBIX TEXHOJOTHIA;

OPUHITHE PABOBBIX U 3TUYECKUX ACIEKTOB MH()POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHUE M MCIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, paclpocTpaHeHue UH(GOpMaIIIH;

CO37laHUe YCIIOBUW MJisi pa3BUTHUS HABBIKOB y4eOHOM, MPOEKTHOM, Hay4HO-
UCCJIEIOBATEIbCKON M TBOPYECKOM AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro npeamera «MHdopmaThka» BbIIEISIOTCS YEThIpe
TEMAaTHUYECKUX pa3aea.

Paznen «llu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JIPYTUX DJEMEHTOB IU(GPOBOrO OKPYKEHHUS, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONEPAIMOHHOMN CUCTEMBI, paboTe B
ceth HMHTEepHET U MCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HH(POPMALIMOHHOMN
0€30MacHOCTH.

Paznen «Teoperuueckue oCHOBBI HHGOPMATHKW» BKIIOYaeT B ceOs
NOHSATUMHBIA amnmapaT WH()OpPMATHUKHU, BOMPOCH KOAUPOBAHUS HHOOpMAINH,
u3MepeHus MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITbIOTEPHOTO MOJEIUPOBAHUSL.

Pazgen «AaropurmMbl M NPOrpaMMHPOBAHME) HAIPABICH HAa Pa3BUTHE
ANTOPUTMHUYECKOTO MBIIIUICHUS, pa3pab0TKy aJrOPUTMOB U OIICHKY UX CIIOKHOCTH,
dbopMHUpOBaHUE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKAX MPOrPaMMHMPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIPOCAM
NpUMEHEHUS] MHQOPMAIMOHHBIX TEXHOJOTUH, pPEaTu30BaHHBIX B TPHUKIAJIHBIX
IPOrpaMMHBIX MPOJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHCIIE B 3aJa4ax aHaJIN3a
JAHHBIX, WCIIONB30BAHUIO 0a3 JAHHBIX WM JJICKTPOHHBIX TAONHUIl IS PEIICHUS
NPUKIAJHBIX 3a7a4.

B npuseaénnom nanee coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYpCUBOM  BBIJICJI€HBl  JIOMOJHUTENIbHBIE TEMbI, KOTOpble HE BXOIST B
00s13aTeNbHYI0 IPOrpaMMy O0yUYEHHsI, HO MOTYT OBITh MPEJIOKEHBI I U3yUCHHS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOLTMCS.

YrnyOonéHHblii  ypoBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpO(WiIs, OpPUEHTHPOBAHHOTO HAa  HMHXXEHEPHYID U
nHPOpMAIMOHHYIO Cc(hepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTHKU 00ECIIeYnBaEeT: MOArOTOBKY OOY4YarOIIMXCsl, OPUCHTUPOBAHHBIX Ha



CIEUUAIBHOCTU B 00JacTh HMHGOPMAIMOHHBIX TEXHOJOTHMH U WHKEHEPHBIC
CIEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATENbCKON NIEeSITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMHU HAIMPABJICHUSIMU OTpaciu HUHGOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHUM, TOATOTOBKY K YYacCTHIO B OJUMIIMAJaX U caue
Enunoro rocynapcTBeHHOro sK3aMeHa o HuHPpOpMaTHKe.

[TocnenoBaTenbHOCT, M3Y4YEHUS TEM B TMpeAeiaX OJHOro roja oOydeHUus
MOKET OBITh HU3MEHEHa M0 YCMOTPEHUIO YYUTENs MpH MOATOTOBKE paboueit
IporpaMMBbl U TIOYPOYHOTO TIJIAHUPOBAHUS.

OO61iee yKciio YacoB, PEKOMEHAOBAHHBIX JIJISl U3yuyeHus uHpopMaTuku — 268
yacoB: B 10 kmacce — 136 yacoB (4 yaca B Heaemo), B 11 kimacce — 132 gaca (4 gaca
B Hepnento). llpenmer pasjpeneH Ha aBe 4dactTh — uH(opmaruka (2 dYaca) u
IporpaMMHUpPOBaHUE IPAKTUKYM (2 yaca).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIu¢pposasi rpaMOTHOCTDH

TpeGoBaHusi TEXHMKH OE30MACHOCTH M TUTHEHBI TIpu  paboTe ¢
KOMITbIOTEPAMHU U IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPYIKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMAaTUYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, TMOCTOSIHHAs W JOJTOBpeMeHHas mnamaTtb. OOMEH MaHHBIMH C
noMo1uIpio mrH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTyN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUSL. MHoromnponeccopHbie CHUCTEMBI.
CynepkoMmnbtoTepbl. PacnpenenéHHbie BBIYUCIUTENbHBIE CUCTEMBI M 00paboTKa
OONBIIMX JaHHBIX. MOOWIBHBIE LHM(PPOBBIE YCTPOMCTBA W HUX POJIb B
KOMMYHUKALUSX. BcTrpoennsbie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBanHbIie MPOU3BOJICTRA.

[IporpamMmmHoOe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOr0 oOecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWJIBHBIX yCcTpoicTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmHoe obOecrniedeHue. OneparioOHHbIE CHUCTEMBI. Y THUIJIMTHI.
HpaiiBeppl  ycTpoiicTB. MHCcTamnsuusa W AEUHCTAULINUA  HPOrPAMMHOIO
obecrieyeHusI.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT U UMEHOBaHMS (aljioB B
noyiroBpeMeHHou nmamsatu. [11abmoHs! a1 onrucanus Tpynn (haiios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbix pecypcoB. I[lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHUE MPOrPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOAATENILCTBOM Poccuiickoit denepanuu 3a HENPABOMEPHOE HCIIOJIb30BAHHUE
IPOrPaMMHOTO 00ECTICYCHHS ¥ IIU(PPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokonbl. Cets UHTEepHET. Anpecauus B cet MaTepHeT. [IpoToKombI
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moxacetw ¢ momouipio Macok mnojcereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBs3U C y310oM ceTd. OmnpeneneHue mapuipyra JBHKECHHS
[TAKETOB.

Buner  nmestenbHoctm B cetm HMuatepHer. CepBuchl  MHTepHerta.
I'eonndopmanonneie cucTemMbl. ['€0JOKAIMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TeledOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasiei), THTEpHET-TOProBIIsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

l'ocynapcTBeHHBIE 3JEKTPOHHBIE CEpBUCHI U yciyrd. ColuanbHbIE CETH —
OpraHu3alus KOJUIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoi
ATUKET: MpaBWa TOBeACHUsS B KuOepmpocTtpanctBe. [IpoGiema MOIIMHHOCTH
nojiyueHHoi uHpopmaiu. OTKpbITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIC C HCIOJIb30BaHUEM
UH()OPMaIIMOHHO-KOMMYHUKAIIMOHHBIX TexHOoJorud. OO1ue npoodsieMbl 3alluThl
uHnpopmanm U uHGOpMaIMOHHON  Oe3zomacHocTd. CpeacTtBa  3alUTHI
uH(opMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATU3WPOBAHHBIX
uHQopMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HMHPOPMAITMOHHOM
0€30IacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO IocTyma K JTUYHOU
KoH(puaeHIIMaTbHOH MH(OPMALIUK, XPaHSIIECHCS] Ha MEePCOHATLHOM KOMIThIOTEPE,
MOOWJIBHBIX yCTpOHCTBax. BpemoHocHoe mporpaMMHOe oOecredeHrue U CIocOObI
O0opbObI ¢ HUM. AHTUBHpPYCHBIC NporpaMmbl. OpraHu3zanus JTUYHOTO apXvBa
uHdopmanuu. PezepsHoe konuposanue. [laponpHas 3amuyra apxusa.

[IudpoBanue naHHpIX. CUMMETPUYHBIE W HECUMMETPHUYHBIC MIHUQPHI.
udpsr mpoctoit 3amenbl. [udp Lesaps. Iudp Bwmxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTBE.

HemnpeprbiBHBIE W JUCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auud MHGOpMalMK, TpPEeTHA3HAYCHHOW [JIs XpaHEHHs, Nepeladd |
00paboTKu B ITU(GPOBBIX CUCTEMAX.

JIBouyHoe  KoAupoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cooOIEeHNH, 3aMMCaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. IlocTpoeHHe OAHO3HAYHO AEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus KoaudyecTBa WH(popmaiuu. AnQaBUTHBIN TOAXO0M K
OIICHKE KOJIMYECTBAa MH(POPMAIIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENBIX W JAPOOHBIX YHCEN B
NO3ULIMOHHOW cucteme cuucieHusi. CBoiicTBa MO3UIMOHHOW 3alUCU  YHCIHA:
KOJIMYECTBO U(p B 3amMucH, MPHU3HAK JEIMMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETIOTO YKcia U3 P-MUHONU CUCTEMBI CUUCIIEHUS B
NECITUYHYIO. AJITOPUTM TMEpeBOJa KOHEYHOW P-uuHON ApoOu B JIECATUUHYIO.
AJTOpUTM TEepeBojAa LEIOr0 4Yuciaa M3 JECATUYHOM CHUCTEMbl CUMCICHHS B P-
nunyto. IlepeBon koHewHOUW gecsTuuHOM JpoObu B P-uunyr. [[BouuHas,
BOCBMEpUYHAsl U LIECTHAJLIATEpUYHAS CUCTEMbl CUUCIICHUS, CBSI3b MEXKIYy HHUMHU.



ApudmeTnyeckre omneparuyd B MO3UIMOHHBIX CUCTEMax CUYHUCIEHUA. TponyHas
YPAaBHOBEUICHHAS! CUCTEMA CUUCIEHUS. J[BONUHO-AECATUYHASI CUCTEMA CUUCIICHUS.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpexnenenue uHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOILIECHUH.

KogupoBanne  uzoOpaxenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U II1yOuHe KOJAUPOBaHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpadudeckux (¢ansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Ornenka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIpU 3aJaHHBIX YaCTOTE JTUCKPETU3ALIMU U PA3PSATHOCTH KOAUPOBAHMSL.

Anrebpa noruku. IloHaTtue BbIcKa3biBaHUs. BpickaspiBaTeNnbHbIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omeparuu. TaOauIbI UCTUHHOCTU. JIOrMYECKHE BBIPAKCHMUS.
Jlornueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTMYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC NPEOOpPa3OBaHUS JIOTUYECKUX
BbIpakxeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPaBHECHUH.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJMYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUH OT KOJIMYecTBa apryMeHToB. [loiHbIe ccTeMbl JTOTHYECKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI UX
MOCTPOEHMSI IO Ta0JINIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psiaabiid cymmarop. llocTtpoeHue cxem Ha JOTMYECKHX BJIEMEHTax 0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX YKMCEN B NHaMATA KoMIbioTepa. OrpaHUYEHHOCTH
Ayana3oHa 4YuCeJ IMPU OrPaHMYCHUM KOJIM4YECTBA pa3panoB. llepenonHenue
pazpsiHON ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPUIATEIbHBIX YHCEL.

[lobutoBbie norumveckue omnepanuu. Jlornmueckuii, apudMeTUUECKHA W
mukauaeckuid  capuru. lludpoBanme ¢ momompl0 TOOWTOBON  omepamnuu
«uckimovaroniee NJI».

[IpencraBieHne BELIECTBEHHBIX YMCENl B MaMsITH KOMIIbIOTepa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUM BelIECTBEHHBIX uucen. [Ipobiaembl
XpPAaHEHHS BEIIECTBCHHBIX UYHCEN, CBS3aHHBIE C OrPaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIosiHEHME onepannii ¢ BENIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OIIKMOOK MPU BBIUUCICHUSX.



AJITOPUTMBI U IPOTPAMMHPOBaHME

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
YIPAaBJICHUS HWCIOJHUTENSMH W BBIYUCIUTENbHBIX alropuTMOB. OnpeneneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPeOyeMbIil pe3yJbTarT.

Oranbl pelieHusl 3aJad Ha KomIiblotepe. MHCTpymeHTalbHBIE CpelCcTBa:
TPAHCIATOP, OTIATUUK, NPOGUAMPOBIIMK. KoMOWISIMS W HMHTEpHIpeTaLHs
nporpamMm. BupryanbHble MallluHBbI.

WurterpupoBanHas cpena pa3paboTku. Meroasl OTIAJKU POTrpamM.
Hcnonb3oBanue TtpaccupoBouHbIX TaOmui. Otnagounsiii BbiBoA. [lomiarosoe
BBIMIOJTHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMIT TEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CHUMBOJIbHBIEC, JIOTMYEeCKHEe. BeTBieHus.
Cnoxuble ycinoBug. Ilukner ¢ ycnoBueM. [Llukabsl 1no  mepeMeHHOM.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  [HKJIOB. HBapumaHT  1uKia.
CocraBieHue IMKIa C HUCIOJIb30BAaHMEM 3apaHee OMNpeNeEHHOrO0 WHBAapUAHTA
IUKJIA.

JIoKyMeHTHpOBaHUE MPOrpPaMM. Hcnonb3oBanue KOMMEHTapHEB.
[ToaroToBka onucaHus MPOrpaMMbl U HHCTPYKIIMH JIJISl TTOJIb30BATEIIS.

AnroputMbl 00pabOTKH HATypaJIbHBIX YHCEN, 3alMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEeHMs: pa3OMeHHe 3alich 4YHuCia Ha OTAENbHbIE MHUQPHI,
HaXO0XJACHUE CYMMbl U TIpOM3BEACHHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIILHON) TTIU(PHI.

HaxoxneHue Bcex MpOoCThIX YMCEN B 3a/laHHOM AuanasoHe. [IpeacrtaBieHue
quclia B BUJe Habopa MpOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

O6paboTka qaHHBIX, XpaHAIUXCs B (aitnax. TekcToBble U TBOMYHBIE (DaiiIbI.
daitnoBbie mepemMeHHbIe ((aiioBbie ykazatenu). Urenue u3 (aitna. 3anuce B
daii.

Pa3z0Ouenue 3agaun Ha noazagauu. [loamporpammel (poueaypsl U GyHKINH).
Pexypcusi. PexypcuBHbie 00bekThl ((pakransi). PexypcuBHBIE TpOIEAYpPH U
¢ynkuun. Mcronp30BaHue cTeka AJsi OpraHu3aluy PeKypCUBHBIX BBI30BOB.

Hcnonb3oBanue CcTaHAApTHOW OUONMMOTEKH s3bIKAa MPOrPAMMHUPOBAHMS.
[lonknrouenne  OMOJIMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOAMTENEH.
MoaynpHBIN IPUHIUIT IOCTPOCHUS IPOrPaAMM.

YucnenHble MeTonbl. ToyHOe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METObI PEUIEHUS] YPaBHEHUI: METOJ Iepedopa, METO OJOBUHHOIO
nenenus. [Ipubnmx€HHOE BBIYKMCIEHHWE [JIUH KPUBBIX. Bplumcienue mioniaaei
(Guryp Cc NOMOUIbIO YHUCIEHHBIX METOJIO0B (METOJA MPSMOYTrOJIbHUKOB, METOJ



tpaneuuii). Ilonck wmakcumyma (MUHUMYMa) QYHKUMA OJHOM NEpEeMEHHOU
METO/IOM MOJIOBUHHOT'O JEJICHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (YHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOJACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OuieHuEe CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK TOJCTPOKU
BHYTPU JAaHHOW CTPOKH, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aldaBUTe, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBanue unciaa B CHMBOJIbHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTePUCTUK AIIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEOBATENIBHOCTU (CYMMBI,
NPOU3BEACHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOTO U MaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JEMEHTOB, YJOBJIETBOPSIOUIUX 3aJaHHOMY YCJIOBHIO).
JIMHEVHBIN MTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka onHOMepHOTo MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METON
nmy3bIpbKa, METOJ BbIOOpa, COPTHpPOBKAa BcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka maccuBa (amroput™m QuickSort). JIBouuHBINM TMOUCK B
OTCOPTHPOBAHHOM MAaCCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAaOOTKH JABYMEPHBIX
MaCCHBOB: 3alIOJTHEHUE JIBYMEPHOIO YMCJIOBOTO MacCHBa MO 3a/IaHHBIM ITPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIYHMCICHHE MaKkCUMyMa (MUHAMYMA) H
CYMMBI 3JEMEHTOB JBYMEPHOI'O MAacCHBa, MEPECTaHOBKAa CTPOK M CTOJOIIOB
JBYMEPHOT'O MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opborpadun u rpammatuku. CpencTBa TOWCKAa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne — ctuneid.  CTpyKTYpUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHoOckH, ornaBieHue. KoiektuBHas paboTra ¢ JOKyMEHTaMu.
NHCTpyMEHTBI pelieH3upOBaHUsl B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
HenoBas meperucka. Pedepar. IlpaBuna 1UTHpOBaHUS WCTOYHUKOB W
opopmieHust Oubnmorpaguieckux ccpuiok. OdopmileHHe CHHCKa JTUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TEKCTa. TE€XHUYECKHE CpEelICTBA BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMS MATEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 3a/JlauM aHAIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KnaccuuKanus, KiacTepusanus, aHanu3 OoTkiIoHeHui. [lociemoBaTeabHOCTH
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHUYHBIX JAHHBIX, OYMCTKA U OICHKA
KauecTBa JaHHBIX, BEIOOpP W/WJIM MOCTPOCHHE MOJIeNU, IpeoOpa3oBaHUE JaHHBIX,
BU3yaJIU3allUsl JAHHBIX, UHTEpIIpeTanus pe3yabratoB. [IporpaMmHubie cpeactsa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M MpEACTaBlIEHUs JaHHBIX. bosbline naHHbIE.
MammnHoe o0yueHue. IHTenneKkTyanbHblil aHaJIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOaul. BbruuciieHne cymMMmbl,
CPEIHET0 apu(pMETHUECKOT0, HaNOOIBIIEr0 (HAUMEHBILIET0) 3HAYEHUs JUaa30Ha.
Boruncnenne kosg@uimenta Koppemsuuu JByX psSAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JHMHEMYaTbIX W KPYyroBbix auarpamm. [locTpoenue rpadukos
¢yukuuit. [TonGop nuHUM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelIeHHEe YpaBHEHMH C TOMOINBIO Moadopa mHapameTpa.
OntrMu3anys Kak NOMCK HAWIYUYLIEro pelICHHs B 3aJlaHHBIX ycioBuUsX. LleneBas
¢yHkuus, orpanuyeHus. JlokanbHble M TJ00aNbHBII MUHUMYMBI II€JIEBOU
¢yHkuuu. Pemenue 3aa4 ONTUMU3AILMEI C TOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(pOPMATHKH

Teopernueckne moOAXOAbI K OIICHKE KojgudecTBa HHOOpManuu. 3aKOH
anautuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEepOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl CkaTus gaHHbIX. Anroput™ RLE. Anroputv Xaddmana.
Anroput™m LZW. Anroputmel cxkaTusi JAaHHBIX C TOTEPSIMU. Y MEHbIICHUE
IyOUHBI KogupoBaHus Beta. OCHOBHBIC Ujien aroputMmoB cxatust JPEG, MP3.

CkopocTh mepefayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEepeAadyd  OT
UH(POPMAIIMOHHOTO 00bEMa JAaHHBIX M XapaKTEPUCTHK KaHayla CBS3U. [IpUuuuHbI
BO3HMKHOBEHHUS OMIMOOK TMpu Tmepefade JaHHbIX. Konbl, TO3BOJSIONINE
OoOHapyXWBaTh M WUCIHPABIATH OIMIMOKH, BO3HUKAIONIME TpPU TMepenade JTaHHBIX.
Paccrosaue Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTeMbl M HUX B3auMmopaeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OOpaTHast CBS3b.

Mogenn n monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJAEIUPYEMOMY OOBEKTY WJIM IMpoLecCy, eI MoaeaupoBaHusi. PopMannzanus
NPUKIAJHBIX 3a7a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIAOOHOM IS
BOCTIPUSATHS YeJIOBEKOM. | paduyeckoe MpeacTaBlIeHHe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIE TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHIl, CIHUCKOB CMEXHOCTH. Pelienue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHamu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO IYTH MEXIy BepmmHaAMu rpada, OompeaesieHne KOoJUJYecTBa
pa3IUUHBIX MyTEeH MEXAYy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



HepeBbs. bunapnoe aepeBo. [lepeBbsi moucka. CrocoObl o0xola aepesa.
[IpencraBienne apupMeTUUECKUX BBIPAXKEHUN B BUJE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nH@opmarueit. [loctpoenue aepena nepedopa BapuaHTOB,
OMHUCaHUE CTPATEruu UrPhl B TAOIUYHON (hopMe. BBIUTpHINIHbIE U IPOUTPHIITHBIC
MO3ULIMK. BEIUTPHIIITHBIE CTPATETUH.

CpencTBa UCKYCCTBEHHOTo MHTesUIekTa. CepBHCHl MAalIMHHOTO NEPEBOJa U
pacno3HaBaHus yCTHOM peur. KorHuTtuBHBIE cepBUCHL. MneHTudukauus 1 mouck
U300paxeHuu, pacro3HaBaHUE JIU1I. CamooOyuaroniuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmosb3oBaHuEe METOOB
UCKYCCTBEHHOT'O MHTEJJIEKTa B oOydarmux cucremax. Mcnonb3oBanue MeTonoB
UCKYCCTBEHHOT'O MHTEJUIEKTa B poboToTexHuke. MHTepHeT Bemiel. [lepcrnekTuBel
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U TPOTPAMMHPOBaHHE

Qdopmanuzanuga  OoHATHS — anroputMma. Mammnaa — TelopuHra — Kak
yYHUBEpCaabHas MOJeib BeuncieHni. Tezuc Yépua—Trropunra.

OneHka CII0OXKHOCTH BbhIUMCIeHUN. BpeMs paOoTel U 00BEM HCIONB3yeMOM
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH  aJITOPUTMOB. AJTOPUTMBI  MOJIMHOMHUAIBHOM
cinoxHoctu. IlepeGopHbie anroputmbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
pelIeHns OJHOM 3a/1aun, KOTOPhIE UMEIOT PA3INYHYIO0 CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIBI alropuT™Ma
«penieto DparocheHar.

MHuoropa3psiAHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 3aaHHOTO TEKCTAa.

Crexkn. AHanu3 TMPaBUIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apu(METHIECCKOTO BBIPAXKEHHS, 3aIIUCAHHOTO B MOCTOHUKCHON hopme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisi BpEMEHHOTO XPaHEHUs TaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MHHHUMAIBHOTO OCTOBHOTO JEpeBa
B3BELLIEHHOI'O CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada. KomumuecTBo pazmuyHbIX
MyTel MeXJy BEpIIMHAMH OPUEHTUPOBAHHOTO AlMKINYECKOTO rpada. AJTOpuTM
JIeUKCTpBI.

JepeBbs. Peanmn3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapubie) nepeBbsi. [locTpoeHme nepeBa mJig 3alaHHOTO apUPMETHIESCKOTO
BbIpake€HUs. PeKypcuBHbBIE aliropuTMbl 00XxoAa naepesa. Mcnosb3oBaHHE CcTE€Ka U
odepeau s 00X0/1a iepeBa.

JluHaMmHuueckoe MOpOrpaMMUpPOBAHHME KakK METOJ pElIeHus 3aaady C
COXPAHEHUEM MPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/layd, pPELIaeMble C IMOMOILIBIO



JUHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BAPUAHTOB, 3aJ]a4l ONTUMHU3AIUY.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpOBaHUU. OOBEKTH U
kiaccbl. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsus, Haclie10BaHUEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEpdeiica
noyib3oBarenisa.  Mcmonb30oBaHWE TOTOBBIX — YIOPAaBISEMBIX  AJIEMEHTOB  JUIS
nocTpoeHust naTepdeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
porpaMMHUPOBaHMUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHMS:  IMOCTAHOBKA
3aj1aud, pa3paboTKa  MOJEIM, TECTUPOBAHUE  MOJICNU, KOMIIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOICIIMPOBAHHS.

Jluckpetuzanuss NpU MaTEMATHUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogaenupoBanue JABWXKEHUs. MojenupoBaHue  OHOJOTHUECKUX
cucteM. MaremaTudeckue  MOJEIM B OKOHOMHUKE.  BbhIUHCIUTENbHBIC
AKCHEPUMEHTHI C MOJICIISIMHU.

O06paboTKka pe3yiabTaTOB SKCIEpUMEHTAa. MeToJl HauMEHBIIUX KBaJpaTOB.
OneHka 4YHCIOBBIX MApaMeTPOB MOIECIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCHUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTanmoHHOE
mMonenupoBanue. CUCTEMBbI MAaCCOBOTO 00CITYKMBaHUSI.

TaGnmuunple (pensnMOHHBIC) 0a3bl JaHHBIX. Tabmuia — TIpeACTaBICHUE
cBeleHnil 00 OOHOTHMHIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmumel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHHE Oasbl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanus NaHHBIX. 3ampoChl Ha BBIOOPKY JaHHBIX. 3ampoChl C MapaMeTpaMH.
Boluncnsiembie moss B 3ampocax.

MHororabnuynble  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii xmrou. [lemocTHOCT 6a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTHe 0 CEpBEpPHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu xackamaeix Tabmur ctwied (CSS). Cuenapuu Ha si3bike JavaScript.
@®opmbl Ha BEO-CTpaHHUIIE.

Pasmemienne BeO-caitToB. Yciayra XocTuHTa. 3arpy3ka ¢aiioB Ha CailT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOUCTB
(uudpoBbIX (hoToanmapaToB U MUKPOCKOIOB, BUACOKAMEp, CKAHEPOB U APYrUX



ycTporictB). ['paduueckuit penakrop. Pazpemenue. Kaapupoanue. Ucnpapienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoOBHEH, KOpPpEKLIMs  IBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Perymb. PaGota ¢ obOmactamu.
QUIbTPHIL.

MHuorocnolinble n3o0paxkenus. TexcroBble ciou. Macka cnos. Kanainbl.
Coxpanenue BblaesieHHON oOnactu. IloaroroBka wimocTpanuil ais BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduxa. [IpumutuBbl. HWM3mMeHeHue mnopsaka 3JIE€MEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucynkoB. Mcnionb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHWE HCTOYHUKOB OCBEIICHMUS.
Kamepsl. ApnutuBHble TexHojoruu (3D-mpunrtepsl). [lonstue o BUpTyalibHOU
PEaIbHOCTU U JOTIOJIHEHHOW peajbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA [IPOI'PAMMLI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJTHEI'O
OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3HULIMEH
JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KUZHEHHOTO OMbITa W OMbITA JAEATEILHOCTH B IMPOIECCE
peanuzalu  CpeJAcTBaMH  y4eOHOro MpeaMeTra OCHOBHBIX — HamlpaBiICHUU
BOCITUTATEILHON JIEATEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATUKU Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBanus y obOyuaromierocss OyayT copMHUpOBaHbBI CIEAYIONINE JTUIYHOCTHBIC
PE3YNbTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U TpaBOMOpSAKa,  COONIOJIEHWE  OCHOBOIOJIATAIOUIUX  HOPM
MH(GOPMAIIMOHHOTO TpaBa U MHGOPMAIIMOHHON 6€30MacHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(hOoOUH, AUCKPUMHUHAIIMU IO COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJbHBIM MIPU3HAKAM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHUE 3HAUCHUS] HHPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO ITOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
ceru MHTepHerT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAsl JCTETUKY HAy4yHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAHHOT'O HA MCIOJIb30BaHUH UH(OPMALIMOHHBIX TEXHOJIOTHIA;

5) pu3nvecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO W 0Oe3omacHOoro  oOpas3a  JKH3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPDOBBIO, B TOM 4YHUCJIE 3a CYET



coOmroieHus1 TpeOOBaHUM 0€30MACHON AKCIUTyaTallMi CPECTB MH(POPMALIMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKOM U COLMAIBbHOU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITMOJHSATH TAKYIO J€ATEIbHOCTD;

uHTepec K cdepaMm MNpo(ecCHOHANBHON JAESTENbHOCTH, CBS3aHHBIM C
UH(POPMATUKOM, MPOrpaMMHUPOBAHHUEM M HHPOPMALMOHHBIMU TEXHOJOTHUSIMHU,
OCHOBAaHHBIMU Ha JOCTH)KEHUSIX HAYKU HH(MOPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€CKOT0 BOCTIMTAHUA:

OCO3HAaHME TJI00aIBHOrO0 XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pemieHusi, B TOM 4MCIe C Y4€TOM  BO3MOXKHOCTEH HH(OpMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUIA;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsS HAyKH, JOCTHKEHMSIM HAaydyHO-TEXHHUYECKOro Iporpecca Hu
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMAILIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUH B YCIOBUSIX
U(pPOBOM TpaHCPOpMALIMK MHOTUX C(Ep KU3HU COBPEMEHHOIO OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATENIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTUKe Yy OOY4YalOUIUXCS COBEPIIEHCTBYETCS HSMOLIMOHAJIBHBIH
UHTEJUIEKT, IPEATNoaraommii chopMupoBaHHOCTb:

CaMOpPETYJIMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKJIIOUYAOIIEH CTPEMIIEHUE K JOCTHKEHHUIO LENIH U
ycrnexy, ONTHMHM3M, WHHUIMATHBHOCTb, YMEHHME JE€MCTBOBATh, MCXOMsSl U3 CBOUX
BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MIOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 MPU OCYIIECTBIECHWH KOMMYHMKAIUMHU, CIIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.



METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusa y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpeAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBUSAX, a UMEHHO —
NO3HABaTeIbHbIC YHHBEpPCATbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHBIE YyueOHBIE IEHCTBUS, DPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JIEATEIBHOCTD.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHMpPOBaTH M aKTyaJu3UpoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUS JIJII CPaBHEHWS,
Kiaccudukauu u 006001eHNS;

OTIPENIENIATh IIeJIU JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4ETOM aHajan3a HMEIOUIUXCS
MaTepuaJbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN 1EATEIbHOCTH;

KOOPJMHUPOBATH M  BBIMOJHATH pabOTy B YCIOBUAX  peajbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BHUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON IE€SITEILHOCTH,
HaBBIKAMH  paspenieHus MpoOsieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS;

OCYLIECTBIISITh PA3JIMYHbIE BHIBl JIEITEIBHOCTH MO TMOJYYEHUIO HOBOTO
3HAHWS, €T0 HMHTEPIPETAINH, MPeoOpPa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTYallUiX, B TOM YHCIIE TPHU CO3AaHUM YUYEOHBIX M COIIMAIBHBIX
POEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUAMHU U METOAAMU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTyalUAX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M WM aKTyaJU3WpPOBaTh 3a/ady,
BBIIBUTATh THIOTE3y €€ peIIeHUs, HaXOJWTh apryMEHTHI IS JOKa3aTelhCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTSPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAC PCIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTHYECKH OIICHHBATh X JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MCHCHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHAIPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHUS B IMO3HABATCIBHYIO M IMPAKTHYECKYH OO0JacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTaTh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTb IPOOJIEMBI U 33J1a4H, JOIYCKAIOIINE aJbTCPHATHBHBIC PEIICHU.

3) paboTa ¢ unpopMmaumeii:

BJIQ/ICTh HABBIKAMH IMOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHaju3, CHUCTEMATH3alHMI0 |
UHTEPIIPETAIINI0 HHPOPMAIIUK Pa3IMIHBIX BUAOB M (POPM IIPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3IMYHBIX ¢dopMarax ¢ y4IETOM Ha3HAUYCHUS
UHPOpMAIIMK W  [EJIeBOM  ayJIWTOPWUH, BBHIOWpas ONTHMAIBHYI (opMy
NPEICTABIICHUS U BU3YAIIU3AIIHH;

OILICHWBATh JIOCTOBEPHOCTD, JICTUTHMHOCTh HH(OpMAaInu, €€ COOTBETCTBUE
NIPaBOBBIM M MOPAJTbHO-3THYECKUM HOPMaM;

UCTIOJh30BaTh  CpeICcTBA HMH(DOPMAIMOHHBIX H  KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIIMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOProOHOMHUKH, TEXHUKH O€30IacHOCTH,
THTUEHBI, PEeCypcocOepekeHUs, TPAaBOBBIX H OTHUYECKHX HOPM, HOPM
nH(OpMaIMOHHON 0€30TaCHOCTH;

BJIQJ€Th ~ HABBIKAMHM  pACIO3HABaHWA W 3alUThl  WH(OpMmaIuwy,
UH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

KoMMyHUKATHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eificTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMMAJIbHBIX 3HAKOB, paCIIO3HABATH IIPCAIIOCBIIKH KOH(l)J'II/IKTHBIX CI/ITyaI_[I/Iﬁ u
CMATYATh KOH(bHHKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMHM  OOIIEHHS ©W  B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIUH;



Pa3BEPHYTO M JIOTUYHO M3JIAaraTb CBOK TOYKY 3PEHUS C HCIIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKAOr0 YIEHA KOJUIEKTUBA;

[IPUHAMATHh  L€Id  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS IO UX JOCTMIKEHUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacupenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh Kadye€CTBO CBOEr0 BKJIAJa M KaXKJIOIO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUIX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeilicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATENbHOCTU U dKU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pEIICHUs TpoOsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU JJIsl OLUEHKH CUTYyallu, BbIOOpa
BEPHOTO PELICHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIIbHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIKUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

B mpomecce um3ydeHuss xkypca uHPpoOpMaTUKu yriayoinéHHoro ypoBHs 6 10
K1acce oOydaromuMHCS  OyayT JOCTHUTHYTHI  CICAYIOIIME  TIPEAMETHBIC
PEe3YIbTaTHI:

BJIAJICHUE TPEJACTABICHUSIMH O POJXM HH(MOPMAlMM W CBSI3aHHBIX C HEH
IpOILECCOB B TPUPOJAE, TEXHUKE U OOLIECTBE, MOHATUAMH «HH(POpPMALIUD,
«MH(QOPMALIMOHHBIM  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbI AhHexTy, «MHPOPMAIIMOHHAS CUCTEMAaY, KCUCTEMA YIIPABICHHUSY,

BJIQJICHHE METOJaMH ToucKka uHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHUYECKHU OLICHUBATh WH(GOPMAIINIO, TOJIYyYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB HMX TIONYyYCHHMs] ¥  HAmNpaBICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIacCu(UIMPOBATh OCHOBHBIE 3aJlayd  aHalu3a JaHHBIX (IMPOTHO3UWPOBAHUE,
KJaccuuKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHU), OHUMATh
MIOCIIEIOBATEILHOCTD PEIICHUS 3a/1a4 aHallM3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BHIOOP W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHUE JAHHBIX, BU3YAIH3AIUs JAHHBIX, HHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHUE OCHOBHBIX TIPUHIIMIIOB YCTPONCTBA M (DYHKIIMOHHPOBAHHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIBHBIX KOMITHIOTEPOB, TEHJCHIIUN Pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHIA;

BJIAJICHUE HABBIKAMH PAa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH TPOrPaMMHOIO OOECleueHHs] ISl pelieHus Yy4deOHbIX 3aj1ay 1o
BBIOPAHHOM CTICIIMATN3AITNH;

HaJIU4Ke MPEJCTABICHUN O KOMIIbIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIUAIIAX OPTAHU3ANNN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
cerei, 00 OOIMMX NOPUHIUINAX pa3pabOTKU U (PYHKIUOHUPOBAHUS HHTEPHET-
MIPUIIOKEHNM;



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30MacHOCTH, HWCHOJIb30BAHHE
METOJJOB W CpPEICTB MPOTUBOACWUCTBUA OJTUM yrpo3aMm, COONIOJCHHE Mep
0€30MacHOCTH, MPEAOTBPALIAIONINX HE3AKOHHOE PAaCIPOCTPaHEHUE MEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPU padoTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITOHCHTAMH ITU(GPOBOTO OKPYKCHUS, TOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIB30BaHMS KOMITBIOTEPHBIX MpoTrpamMM, 0a3 TaHHBIX H
pabotel B ceTn MIHTEpHET;

MOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIMH PA3JIMYHBIX BHJIOB
uHpOpMAIMKM, YMEHHE ONpeaeisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUeckuX W 3BYKOBBIX JaHHBIX INPH 3aJIaHHBIX MapaMeTpax JUCKPETH3alluH,
YMECHHE ONPEICIATh CPEIHIOK CKOPOCTh TMepeaadyd JaHHBIX, OICHUBAThH
U3MCHCHHE BPEMCHU IMepeiadyd NpU H3MCHCHHH HWH(POPMAIMOHHOTO 00BbEMa
JTAHHBIX M XapaKTePUCTUK KaHaJIa CBSI3H;

YMEHHE UCIIOJIB30BaTh MPHU PEIICHUH 3ajJa4 CBOWCTBA MO3MIIMOHHON 3aIlMCU
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MMO3UIIMOHHOW CUCTEME CUMCIICHHUS
C 3a/JIaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIA 10 CTPOKE, COAEpIKaIle 3amuch
ATOr0 4YHCla B TIO3WIIMOHHOW CHUCTEME CUWCIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMCHHE BBITIONHATh apu(METHYECKUE OIepalid B IO3MIIMOHHBIX CHCTEMax
CUMCIICHUS;

yYMEHHE BBINMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuIle
UCTUHHOCTH, HCCJENOBaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUA, COJIEPIKAILETO
NepeMeHHbIC, PEIIaTh HECJIOKHBIEC IOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUI;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHboOpMaIMK (3aMTUCh YMCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JIaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IEIbIX
YKCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB TMOUCKA U COPTHUPOBKH,
YMEHHE OMPENENATh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX aJIrOpUTMOB
(cyMMUpOBaHUE DJJIEMEHTOB MacCHBa, COPTHPOBKAa MaccuBa, MepeOOpHBIE
AITOPUTMBI, IBOMYHBIA TIOMCK) W MPHUBOJUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIIECHUS OJTHOW 3a/1a4H;

BJIQJICHHE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBiecHUsIMH O Oa30BBIX THIAX JaHHBIX H
CTPYKTypax JaHHBIX, YMEHHE UCIOJb30BaTh OCHOBHBIC  YIPABISIONINEC
KOHCTPYKIIHM, YMEHHE OCYIIECTBIATh aHAIW3 TPEIJIOKEHHON MPOrpamMMbI:
OTIPEIEISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIPENIeNSITh, TMPU KAKUX HCXOJHBIX JAHHBIX BO3MOJKHO TMOJIYYCHHE YKa3aHHBIX



pE3YJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NMPUBECTH K OUIMOKE B padoTe
MpOrpaMmsl, (OPMYIUPOBATH NPEIIOKEHUS 10 YIAYUIIEHUIO TPOrPAMMHOTr0 K04,

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCTIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JAYHBIX CEPBHCOB;

YMEHHE MCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI I aHAJIN3a, MPEACTABICHUS
U 00pabOoTKM  JaHHBIX  (BKJIIOYas  BBIYMCIEHHE  CYMMBI,  CPEIHETO
apu(pMETUYEeCKOro, HauOOJIBIIET0 W  HAUMEHBIIEro 3HAYCHWH, pEelIeHHe
YpaBHEHH, BBIOOp ONTUMAIBHOTO pEHIeHUs, MOJ00p JIUHUM TPEHJA, pelIeHue
3a/1a4 MPOTHO3UPOBAHUSA).

B nponecce uzyuenuss kypca MHGOpPMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucss  OyAyT  JOCTUTHYTBI — CIEAYIOUIME  TMpPEIMETHBIE
PE3YNIbTATHI:

YMEHHE CTPOUTh HEpPAaBHOMEpHBIE KOJbI, [OMYCKAIOIIME OJHO3HAYHOE
JEKOAMpPOBaHUE CcOOOIIeHUN (TpeUKCHbIE KO/ABI), MCHOJIb30BAaTh MPOCTEHIINe
KOJbl, KOTOpPBIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIATH OMMOKHU MpPH Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIOIINNA HAUMEHBIIYI0 BO3MOXXHYIO CpPEIHIOI0
JUIMHY COOOIIEHUsI MPU HM3BECTHOM YaCTOT€ CHMBOJIOB, MOSICHSATH MPUHIIUIIBI
paboTBI IPOCTHIX AJTOPUTMOB CXKATUS JaHHBIX;

YMEHHE pelaTh aJrOpUTMUYECKUE 3aJauH, CBSI3aHHBIE C aHAJIU30M rpados
(3a1auM  TOCTPOEHUS ONTHMAJIBHOIO IYyTH MEXIy BepUIMHAMHM rpada,
ONpENENEeHNs]  KOJIMYEeCTBAa  PA3jIM4HBIX  IyTe€d  MeXAy  BEpIIMHAMHU
OpPUEHTUPOBAHHOI'O AIMKINYECKOro rpada), yMEHHE HCIO0JIb30BaTh JAEPEBbs IMPU
aHaJlu3e€ W TIOCTPOEHUU KOJOB M JJIs TNPEJCTAaBICHUS apuPMEeTHIECKUX
BBIP@KEHU I, IIPU PEIICHUH 3a]1a4 IIOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPBI 110 33JJaHHOMY aJIrOpUTMYy, pa3padaTbiBaTh U 0OOCHOBBIBATh BBIUTPHIIIHYIO
CTpPaTEruio Urpsbl;

yMEHUE pa3pabaTbiBaTh W pealin30BbIBATh B BHUJAE Iporpamm 0a3oBble
AITOPUTMBI, YMEHHME MCIOJIb30BaTh B IPOrpaMmax JAaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OIrpaHMYEHUN Ha AMaNa30H WX BO3MOXKHBIX 3HAUEHUM, NPUMEHATH IPU
pELICHNH 3a]1a4 CTPYKTYpPBI TaHHBIX (CIIMCKH, CIIOBApH, CTEKH, OYEPEIH, IEPEBDS),
UCMOJb30BaTh 0a30BbIE ONEpalMi CO CTPYKTypaMu JaHHbBIX, T[PUMEHSThH
CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMBbl i1 0OpaOOTKH YMCIIOBBIX JTAHHBIX
M CUMBOJIBHBIX CTPOK, HCIOJb30BaTh MpPH pa3pabdoTKe mporpamm OUOIHOTEKH
HOAIpOrpaMM, 3HaThb (YHKIMOHAJbHBIE BO3MOKHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpelibl pa3pabOTKH, YMEHHE MCIOJIb30BaTh CPEACTBA OTIAJKN IIPOrpamMM B
cpelie MporpaMMHUpPOBAHMSI, YMEHUE JOKYMEHTUPOBAThH IIPOrPaMMBl;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEACHUSAMH O 0a3aX MaHHBIX, WX CTPYKTYpE,
CpeACTBax co3faHusi U paboOThl C HUMHU, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensiMOHHBIC) 0a3bl JAHHBIX (COCTABIATH 3aMPOCHl B 0a3aX JAHHBIX, BBHIMOJIHATH
COPTUPOBKY M IMOUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYIO Oa3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMAaTUYECKUE MOJICIIH JIJIsl aHanu3a
00BEKTOB H TpoIeccoB: (OPMYIUPOBATH I1€Jb MOJCIUPOBAHUS, BBIMOIHATH
aHaIu3 pPe3yJbTaTOB, TMIOJIYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCy, MPEACTaBIsATh
PE3yJIBTaThl MOJICIUPOBAHUS B HATJISTHOM BUJIC;

YyMEHHE OpPraHU30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJACTB IMHU(PPOBBIX TEXHOJIOTHH, TOHUMAaHHE
BO3MOXXHOCTECH IHM(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHNE OCHOBHBIX MPHUHIIUIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
IMPUMEHCHHSI TeXHOJIOTHH MCKYCCTBEHHOT'O WHTEJUICKTAa B PAa3IMYHBIX OO0JIACTSX,
HaJUYMe TMPEJCTABICHUN O Kpyre pemaeMbiX 3ajJad MAaIlUHHOTO OO0y4YeHUs
(pacro3HaBaHus, KiIacCU(UKAIMKA W TPOTHO3UPOBAHUS) HAIMYHUE MPEICTABICHUIN
00  HCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHUM B Pa3IMYHBIX
npodeccroHaIbHBIX chepax.



TEMATHYECKOE IVIAHUPOBAHUE
11 KJIACC (MH®OPMATHKA)

KoaunyecTBo yacoB

Ne n/mm HaumeHoBaHue pa3/ieJioB M TeM NPOrPaMMbI Beero Konrpoabnbie | IIpakTuueckue
padoTsbI padoThI

Pazpen 1. UHpopManusa ¥ HH(POPMALMOHHbIE IIPOLECCHI

11 WNudopmanus v nHbOpMamoHHbBIE POLIECCHI 11 1
Paspnen 2. MoaenupoBanue

2.1 MonenupoBanue 8 1 1
Pasznea 3. ba3bl 1aHHBIX

3.1 Ba3e1 manaBIX 10 1 3
Pa3nen 4. Co3nanue Bed-caiiToB

4.1 Co3manue BeO-caliToB 12 1 3
Pa3znen 5. Komnbrorepnas rpadpuka u anumanusi

5.1 KommnwrorepHas rpaduka u aHuManus 11 1 2
Pa3znen 6. TpexmepHas rpaduka

6.1 TpexmepHas rpaduka 8 1
O6pazoBareabHble UHTCHCHUBBI 4
Peseps (moBTOpeHue) 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66 6 9




TEMATHYECKOE IINTAHUPOBAHHUE
11 KNTACC (ITPOI'PAMMMUWPOBAHMUE)

KoanyecTBo yacoB

Ne n/m HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI Beero Konrpoabnsie | IIpakTuueckue
padoTsbI padoThI
Paspen 1. DiieMeHTBI TEOPUH AJITOPUTMOB
11 DJIEMEHTHI TEOPUHN AJTOPUTMOB 10 1
Pa3znen 2. AnropurMusanusi ¥ NporpaMMHUpoOBaHUe
2.1 AnTopuTMH3AIUS U IPOTPAMMHUPOBAHHE 21 1 3
Pa3znen 3. O0beKTHO-OPUEHTUPOBAHHOE NIPOrPAMMMPOBAHUE
3.1 OOBEKTHO-OPUEHTHPOBAHHOE IMMPOTPAMMHUPOBAHNE 6
Pasznea 4. Ilpaktukym pemenns 3axa4 KEI'D
4.1 [Ipaktuxym pemenus 3agad KEI'D 24
O6pa3oBaTenbHbIE HHTEHCUBBI 4
Peszepr 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 2 3




MOYPOYHOE IJIAHUPOBAHUE
11 KJIACC (MH®OPMATHKA)

KoanuyecTBo yacoB

Nen/m | Tema ypoka Konrpoabubie | Ilpakruyeckue
Bcero
padoThI padoThI

1 Texnuka 6e3onacHoct. Gopmyna Xaptiu. 1
9 Pemenne 3agau Ha KoaM4eCTBO MH(POPMAIIUU C UCTIOJIB30BAHUEM 1

dbopmynbl XapTiu.
3 Nudopmanus u Bepoaraocts. Popmyina Illennona. 1
4 Pemenne 3a1a4 Ha KOTUYECTBO HH(POPMAIIMH C UCTTOTIH30BAHUEM 1

dhopmyse lllerHoHa.
5 Brruncnenue konmdectBa HHGOPMAIIHH. 1
6 [Tepenada napOpMaHK 1 MOMEXOYCTOMYUBOE KOJIUPOBAHUE. 1
7 Cxatue JaHHBIX 0€3 MOTEPb. 1
8 ApXHBaTOPHI. 1
9 Cxatue TaHHBIX C TOTEPSIMHU 1
10 Kontponsnas pabora no teme «M3mepenune nadopmanuu u 1 1

ONTUMAJILHOE KOJUPOBAHUE.
11 Nudopmanus u ynpasnenue. MupopmanmoHHoe o6111ecTBo. 1
12 Mogenu u MOJeIUpPOBaHUE. 1
13 CuctemMHbIi TOAX0 B MOJIETUPOBAHUH. 1
14 Hcnons3oBanue rpados. 1
15 DTanbl MOJEIUPOBAHUA. 1
16 [IpakTuyeckas padora «MoaenupoBaHUE IBHKEHUS. 1 1
17 Marematuueckue MO B OUOJIOTHH. 1




18 CucreMbl MacCOBOTO OOCITYKUBAHUSI. 1
19 KoHnTponsHas padora o Teme «MoiemupoBaHue. 1
20 WNudopmanmonnsie cuctemsl. TaOauibL. 1
21 MHuoroTaban4HbIe 0a3bl TaHHBIX. 1
22 Pensunonnast Moienb TaHHBIX. 1
23 [TpakTudeckas padbota «Onepamuu ¢ TabIUICH». 1
24 3anpocsl, (GOPMBbI, OTYETHI. 1
25 [Ipaktrueckas padota «Co3gaHue 3arpocoB, PopM, OTIETOBY. 1
26 Pabora ¢ MHOroTabIMuHOI 02301 JAaHHBIX 1
97 [IpakTnueckas pabota «3anpocsl K MHOTOTaOIMYHBIM 0a3am 1
JTAHHBIX).
28 Co3nanne oT4yeTa C rpynImmupOBKOM. 1
29 KonTtponbHas padota o TemMe «bas3bl TaHHBIX». 1
30 Beb6-caiiTel 1 BeG-CTpaHHMIIBI. 1
31 TekcToBbIe BEO-CTpaHUIIBI 1
32 [IpakTuueckas padota «OdopMieHne TEKCTOBOK BEO-CTPAHUIIBIY. 1
33 Crucku. 1
34 I'unepcchlakm. 1
35 [IpakTnueckas paborta «CTpaHHIla C TUIEPCCHUIKAMM. 1
36 Odopmnenune 1oKyMeHTa 1
37 Pucynku Ha BeO-cTpaHMIIaX. 1
38 MyneTumenua. 1
39 IIpakTuyeckas pabota «Vcnoap3oBaHue TaOIUID). 1
40 Broku. 1
41 KonTtponrHas padota no teme «Co3nanue Be6-caiiToB». 1
42 OCHOBBI pacTpoBOii rpaduKu. 1




43 BBoj un¢poBbix n300pakeHUH. 1
44 Koppeknus gotorpadmuii. 1
45 Pabora ¢ obnactsmu. 1
46 OWIbTPBHL. 1
47 MHorocnoitHbie U300pakeHUsI. 1
48 Kanansr. 1
49 AHuManus. 1
50 [IpakTukym «KommbrorepHas rpapuka 1
o1 [IpakTukym «KommbrorepHas rpapuka 1
52 KonTtponsHas padota o teme «KommbroTepHas rpaduka u 1
AHUMAITHSD).

53 Brenenue B 3D-rpaduxky. 1
54 Pa6ora ¢ oObekTamu. 1
55 CeTouHBIE MOJIENH. 1
56 Moaudukatopsl. 1
57 Kpussre. 1
58 Marepuanbl U TEKCTYPHI. 1
59 [Ipaktukym «TpexmepHas rpadukar 1
60 KontponbHas padota o teme «TpexmepHas rpaduxay 1
61 OO6pazoBareiabHble UHTCHCHUBBI 1
62 OO6pazoBarenbHbIe UHTCHCHUBBI 1
63 OO6pazoBarenabHbIe HHTCHCHUBBI 1
64 OO6pazoBarenbHbIe HHTCHCHUBBI 1
65 [ToBTOpEHME 1
66 [ToBTOpEHME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




11 KNIACC (ITPOIT'PAMMMWPOBAHMUE ITPAKTUKYM)

KoaunuyecTBo yacoB

Ne Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero
padoThI padoThI

1 YTO4YHEHUE NOHATHUS AITOPUTMA. 1

2 VYHusepcanpHble ucnoaaureny. Mammna Treropunra u mamuna Ilocra. 1

3 Hopmanshsie anroputmel Mapkosa. 1

4 Po6ot B mabupuHTe. 1

5 Ucnonuautens Pegaktop 1

6 Pemienne 3amau 1

7 YHuBepcanbHbIE AITOPUTMBI 1

8 ANTOpUTMHYECKH HEPa3peIIUMBbIe 3a]]a4i U CII0KHOCTb BBIUYUCICHHH. 1

9 KonTtponbHas padoTa mo TeMaM pazjena « JIEMEHTHI TEOpUr 1 1

QJITOPUTMOB.

10 JlokazaTenbCTBO MPAaBHIILHOCTH IIPOTPaMM 1

11 [lemo4rclIeHHBIE AITOPUTMBI. 1

12 Pemero Dpatocdena. 1

13 JITuHHBIE Ynca. 1

14 O06paboTKa MOTOKA YKCIIOBBIX JIAHHBIX. 1

15 O06paboTKa MacCHBOB. 1

16 HaxoxzaeHne nmpocTeIX 4yncen 1

17 [IpakTnyeckas padora «O6pabOTKa MOTOKA YUCIOBBIX JAaHHBIXY. 1 1
18 CrpykTyps! (3anucn). 1

19 BBoa 1 BBIBOJ CTPYKTYD. 1

20 YnopsaaounBaHue CTpyKTyp. 1




21 [Ipaktuyeckas padora «OO6paboOTKa CTPYKTYp». 1
22 Jlunamuueckue nepeMeHHbie. JIMHaMu4ecKrue MacCUBBHI. 1
23 Crnircku (0IHOCBSI3HBIE, TBYXCBA3HbBIE, IIUKIHMUYECKUE). 1
24 Crek. [epeBbs. ['padsr. 1
o5 KonTtponbHas padoTa o TeMam pasnena « AITOpuTMU3AIUS U 1
MIPOTPaMMHPOBAHHUE.
26 Matemaruueckue urpsl. Ctpaterus urpsl. JlepeBo Urpsl. 1
27 [TocTpoenwe TaOIUIBI UTPHI JIJIST HAXOKICHHS BBIMTPHIIIIHON CTpATETHH.
28 Omnpe/ielieHe BEIMTPBINTHONW CTPATETHH JIBYX UTPOKOB. 1
29 [IpakTnueckas pabota «OrnpeeneHre BBIUTPHIILIHOM CTpaTeruu AByX 1
UTPOKOBY.
30 Brearpeinas crpaterust (KaMHR). 1
31 Boemarpeimnas crpaterus (Gumkm). 1
32 OOIl. 1
33 AOcTpakiys, 00bEKThI M KJIACCHI. 1
34 CKpbITHE BHYTPEHHETO YCTPONCTBA, HEepapXusl KJIacCOB. 1
35 [Iporpammel ¢ rpaduueckum uHTEpdeiicom. RAD-cpensbr. 1
36 Hcnonb3oBaHne KOMIOHEHTOB. 1
37 Mogenb u npeacTaBiIcHUE. 1
38 EI'D 2. Ananu3 Tabaull MCTUHHOCTH JIOTHYECKUX BBIpAKECHUH 1
39 EI'D 4. KonupoBaHue u AeKOIupoBaHUE HHPOPMAIIUH 1
40 EI'D 5. BeinmosnHeHHe U aHAIN3 MPOCTHIX AITOPUTMOB 1
41 EI'D 6. Onpenenenne BO3SMOXKHBIX PE3YJIbTaTOB PabOThI aITOPUTMOB 1
yIpaBICHUS UCTIOTHUTENSMU U BBIYUCIUTEIBHBIX aITOPUTMOB
42 EI'D 8. KonupoBaHnue JaHHBIX, KOMOMHATOPHUKA, CHCTEMBbI CUHCICHUS
43 EI'D 12. BoinonHeHne alrOpuTMOB JJIs1 HICIIOJTHUTENS 1




44 EI'D 14. Ilo3uiiMoHHbBIE CUCTEMBI CUUCIIEHUS 1
45 EI'D 15. OcHOBHBIE TOHITHSI MATEMATHYECKOH JIOTHKU 1
46 EI'D 16. Pexypcus. PexypcuBHbIe nporienypsl ¥ GyHKIIUH
47 EI'D 17. Ilepebop nocienoBaTebHOCTH HEbIX ynceln. [IpoBepka 1
JETMMOCTH
48 EI'D 19. Teopus urp. [louck BEIMTPBILIHON CTPATErUH 1
49 EI'D 20. Teopus urp. [louck BEIMTPBILIHON CTpAaTEruu 1
50 EI'D 21. Teopus urp. [louck BEIMTPBILIHON CTPAaTEruu
51 EI'D 22. [locTpoeHne MaTreMaTH4eCKUX MOJEIIEH [l PELICHUS 1
MPAKTUIECKUX 3319
52 EI'D 23. lunamuyeckoe nporpaMMUpOBaHHe 1
53 EI'D 24. O6paboTka CHUMBOJIBHBIX CTPOK 1
54 EI'D 24. O6paboTka CHUMBOJIBHBIX CTPOK 1
55 EI'D 24. O6paboTka CHUMBOJIBHBIX CTPOK 1
56 EI'D 25. O6paboTka mensix yucen. [IpoBepka nenumoctu 1
57 EI'D 25. O6paboTka nensix yucen. [IpoBepka aenumoctu 1
58 EI'D 26. O6paboTka MaccuBa 1enbix uncel u3 daitna. CopTupoBka 1
59 EI'D 26. O6paboTka MaccuBa Lembix uncen u3 daiina. CopTupoBka 1
60 EI'D 27. [IporpammupoBanue 1
61 EI'D 27. [IporpammupoBanue 1
62 OO6pazoBarenbHbIe HHTECHCHUBBI 1
63 OO6pazoBarenbHbIe HHTECHCHUBBI 1
64 OO6pazoBarenbHbIe HHTECHCHUBBI 1
65 OO6pazoBarenbHbIE UHTCHCHUBBI 1
66 [ToBTOpEHNME 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

K.IO. Tlonskos, E.A Epemun «MHpopmaruka. YrinyOneHHbIl ypoBeHb: yueOHUK A 11 kinacca
B 2-x wactsx. Yacte 1/ K.IO Iomnsikos, E.A Epemun - M. : bunom. JlaGoparopust 3nanwmii, 2013
r.—240c.
K.IO Ilonsikos, E.A Epemun «1Hpopmatuka. YriayOieHHbIN ypoBeHb: yueOHUK 1uist 11 kiacca
B 2-x wactsx. Yacte 2/ K.IO Iomnsikos, E.A Epemun - M. : bunom. JlaGoparopust 3nanwmii, 2013
r.—304c.

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

K.IO. TTonsxos, E.A Epemun «MHpopmatuka. YriayoneHHbIH ypoBeHb: yueOHUK s 11 kimacca
B 2-x yactsx. Yacte 1/ K.1O [lonsikos, E.A Epemun - M. : bunowm. Jlabopatopus 3nanuii, 2013
r.—240c.

K.IO Ionsikos, E.A Epemun «Hpopmatuka. YriayOneHHbIN ypoBeHb: yueOHHUK 1ist 11 kiacca

B 2-x actsx. Yacts 2/ K.1O [lonsikos, E.A Epemun - M. : bunowm. Jlabopatopus 3Hanuii, 2013
r.—304c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

[1OC Mos IIkona (myschool.edu.ru)
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