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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTam
OCBOCHHS  OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COQO, a takxke (denepanbHoi padoyeit
MPOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, OoO0me
CTpaTeruu OOy4YeHUusl, BOCIHUTAHMS W PA3BUTUA OOYUYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «MHpopmaThka» Ha YIriIyOJIEHHOM YpPOBHE, YCTAHABIMBAET
o0s3aTeNbHOe peIMETHOE coziepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpPHpOBaHUE O pa3feiaM U TeMaM Kypca, ONpeAelaeT pacupeeieHle ero
no Kjaccam (rojgam u3ydeHwus), 1a€T MpUMEpPHOE pacrpesesieHne Y4eOHbIX 4acoB
N0 TEMAaTHYECKUM paszjesiaM Kypca U pPEKOMEHIyemyl (IpUMEpHYIO)
MOCJIEIOBATEIBHOCTh ~ UX  M3y4YeHHS C  Y4€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBsSI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma o nHboOpMaTUKE OMPEESET KOJTUYECTBEHHbIE U KAYeCTBEHHBIE
XapaKTepUCTUKHN Y4EeOHOro MaTepHuaia JJjsl KaxJa0ro rojia u3y4eHus, B TOM YUCIe
JUISL CONIEP KATENIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IMIPOMEKYTOUYHOM
aTTecTaluu oOy4aromuxcs, BCEPOCCUMCKHUX MIPOBEPOYHBIX pabor,
roCyJapCTBEHHOM UTOTOBOM arrectamuu). [Iporpamma no nHdopMaTuke ABISICTCS
OCHOBOM [IJI1 COCTaBJICHUS AaBTOPCKUX YUYEOHBIX MPOTpaMM U Y4EOHUKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca yUYUTEIEM.

Nudopmatuka B cpenHem obiieM oO0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OpPMATUKM KaK HAyyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3aLUU UH(POPMAIIMOHHBIX
IIPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep WHGOOpPMATHKA ¥ HHPOPMAIMOHHOM
NEeSATENbHOCTH.

Kypc mnpopmatuku 1ist ypoBHS cCpelHero oouiero oOpa3oBaHUs SBISETCA
3aBEPIIAIOIIMM 3TAllOM HENPEPBIBHON IMOATOTOBKM OOYy4YarOIIMXCA B O0JIACTH
uHQOpPMATHKNA W WHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA, OIMUPACTCS
Ha cojiepkaHue Kypca MH(POpMATHKH YPOBHS OCHOBHOTO OOIIETr0 0Opa3oBaHUS U
OMBIT  TIOCTOSIHHOTO  MPUMEHEHHs  WH(OPMAIUOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, NAET TEOPETUYECKOE OCMBICIEHUE, MHTEPIPETAlI0 U 0000IIeHHne
3TOTO ONBITA.



Pesynbratel  yrayOn€HHOro  ypoOBHS  U3Yy4YeHUsT y4eOHOro mpeaMera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywneil npopecCUOHANbHOM JCSATENBHOCTH KaK B paMKaxX JIaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHU BKIIOYAIOT B ceOsI:

OBJIQJICHUE KJIIOYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, Paclo3HABaHUE COOTBETCTBYIOUIUX WM
MIPU3HAKOB M B3aUMOCBSI3€, ClIOCOOHOCTh IEMOHCTPUPOBATH PA3IMYHBIC MOIXO/IbI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMOl MpeIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBbIE TNPAKTUYECKHE U TEOPETUYECKHUE 3aJIauu,
XapaKTepHbIE JJISI HMCIOJIb30BAaHUS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peaMeTHOM obJacTu;

HaJU4Me TPEACTABICHUNA O JaHHOW TpEeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeOpuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMHU
3HAHUU.

B pamkax yrinyO0n€HHOro ypoBHS uM3yueHHs] HHGOPMATUKH OOECIeurnBaeTCs
IieJICHaIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCsl K MPOJOIKEHUIO 00pa3oBaHUs B
OpraHu3anuax NpoPEecCHOHATBHOTO  00pa3oBaHUsl IO  CHELUUAIBHOCTSM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IUQPOBBIMU TEXHOJIOTHSIMH, TaKUM Kak
nporpaMMHas MH)XeHepus, HUH(popMalmoHHas 0e30MmacHOCTb, MH(YOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMBI W CETH, OOJbIINE JaHHBIE U
MalMHHOEe OOyd4YeHHe, MPOMBIIUICHHBIA HWHTEPHET BeIlleH, HCKYCCTBEHHBIH
WUHTEIJICKT, TEXHOJOTUU OECHpOBOJHON CBSI3M, POOOTOTEXHWKA, KBAaHTOBBIC
TE€XHOJIOTMHU, CHUCTEMBI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaIbHOU M
JIOTIOJITHEHHOU peaibHOCTEN.

OcHoBHas 1enh w3y4YeHUs ydeOHoro mnpeamera «MHDOpMaTHKa» Ha
yrayOn€HHOM  ypOBHE CpemHero of0miero oOpa3oBaHus — OOECIEYCHHE
JaNMbHEHUIIIEr0 pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH OO0ydYaromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHGOPMAIIMOHHOTO OOIIeCTBa
U BO3paCTalOlIEel KOHKYPEHIIMM Ha pbIHKE TpyJa. B cBsi3M ¢ 3TUM H3ydyeHUE
napopmatuku B 10—11 kiraccax 70mKHO 00€CTICUNTB:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHs, OCHOBAHHOTO Ha MMOHUMAHUU POJH
uHQOpMaTHKH, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUHA B
COBpPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO W AITOPUTMHUYECKOTO MBIITUICHHUS,;

c(hOpMUPOBAHHOCTh YMEHHUM paszinuath (PaKTbl U OLEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HUX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA TOCTOBEPHOCTh U
00001aTe nHPOpPMaIIHIO;



c(hOpMUPOBAHHOCTh  TMPEJCTABICHUN O  BIUSHUM  WHOOPMAIMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, NOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPUAUYECKOr0, MPHUPOIHOTO,
SPrOHOMHYECKOr0,  MEIUUMHCKOTO U  (PU3MOJIOTMYECKOT0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MPUHSATHE TTPABOBBIX U ATUYECKUX aCMEKTOB MH(GOPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(HOpMaIIH;

CO37laHUe YCIIOBUW MJisi Pa3BUTUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4yHO-
UCCJIeIOBAaTENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpe
TEMAaTUYECKUX pa3ena.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMITBIOTEPOB W JPYTUX DJIEMEHTOB IM(PPOBOrO  OKPYXKEHUs, BKIOUas
KOMIIBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCIOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGPOPMATHMKH» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBAaHHS WHGOpMAIINH,
u3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTHUKUA H
KOMITbIOTEPHOTO MOJIETIUPOBAHUSL.

Paznen «AaropurmMbl M NPOrpaMMHpPOBAHME) HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIUICHHS, pa3pa00TKy aJTOPUTMOB U OLICHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB pEaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHPOBAHUS
BBICOKOI'O YPOBHH.

Paznen  «MHpopMauMoOHHBbIE  TEXHOJOrMH»  TOCBALIEH  BOIIPOCAM
MpPUMEHEHUS WH(POPMAIMOHHBIX TEXHOJOTHM, pPEaTM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX IPOJYKTaX U UHTEPHET-CEPBUCAX, B TOM YHUCJIE B 33Jja4ax aHaJIN3a
JAHHBIX, HWCIOJb30BaHUIO 0a3 MAaHHBIX M DJIEKTPOHHBIX TAOJHUIl ISl PELICHHS
MPUKJIAJIHBIX 3a]1a4.

B mpuBenénnoM nanee coaepxkanuu ydeOHOrOo mpeameta «MHpopMaTuka
KYPCHUBOM  BBIJICJICHbI  JIONOJIHUTEIbHBIE TEMBI, KOTOpbIE HE BXOJAT B
00s13aTENBHYIO IPOTPAMMY O0YUEHHS, HO MOTYT OBITh MPEJIOKEHBI IS U3YICHUS
OTJIeJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM O0YYAIOITUMCS.

VYrnyOn€HHbIll ypoBEHb U3y4YeHUS HWHPOPMATHKUA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  TpoQuisi, OPUEHTUPOBAHHOIO HA  HUHXKEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00EeCTIeYnBaeT: MOATOTOBKY OOY4YarONIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEUUAIBHOCTH B 00JacTh WH(OPMAIIMOHHBIX TEXHOJIOTUH U HWHXKEHEPHbIE
CIELUANIBHOCTH, Yy4YacTHE€ B MPOEKTHOM M HCCIEI0BATEIbCKON JAEsTEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHUM, TOATOTOBKY K YYaCTHUIO B OJUMIIMAIAaX U CIade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o uHPpopMaTHKe.

[TocnenoBaTenbHOCT, HM3YYEHUSI TEM B MpeEJAeNiaX OJHOTO Troja 00ydeHUs
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNsd MpHU MOJArOTOBKE paboueit
MIPOTrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

OO611ee yKciio YacoB, PEKOMEHOBAHHBIX JIJIsl U3yYeHUss UHPOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kmacce — 136 gacoB (4 yaca
B HEJICITIO).



COIAEPXAHUE OBYUYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH OE30MACHOCTH M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU IU(PPOBOTO OKPYKEHHUS.

[IpuHnumnel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. ApPXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJTHEHHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTb. OOMEH aHHBIMH C
noMo1uIpio mrH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTyN K HaMsITH.

OcHOBHBIE TeHJACHUUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIICHUS. MHoromnpouneccopHbie CHUCTEMBI.
CynepkoMmbioTepbl. Pacripesiei€éHHbIE BBIYUCIHUTENIBHBIE CUCTEMBI U 00paboTka
OONBIINX JaHHBIX. MOOWIBHBIE LHM(PPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKAIUSIX. BcTpoennbie KOMIIBIOTEPHI. MUKpPOKOHTPOJIIIEPHI.
PoGoTtu3npoBanHbIe MPOU3BOICTBA.

[IporpammHuoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoHcTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepalliOHHBIE CUCTEMBI. Y THIJIMTHI.
HpaiiBeppl  ycTporcTB. HMHCTamsiuust W = JIEUMHCTAUISALMSA ~ MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHus] U UMEHOBaHMs (aijioB B
noyiroBpeMeHHol namsaTu. 111aGmoHs! i1 onucanus Tpynn (aiios.

[Iporpammuoe obecnieyenue. JluneH3npoBanue mporpaMMHOro odecreueHus
u  1mdpoBelx pecypcoB. [lpompuerapHoe u  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHUE TPOTPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJATeNIbcTBOM Poccuiickon @enepanuu 3a HENPABOMEPHOE HMCIOJIB30BAHUE
MPOrPAMMHOTO O0ecTiedeHHs U IUPPOBBIX PECYPCOB.

[IprHIMIIBI TIOCTPOEHHKS W annapaTHble KOMIIOHEHTh KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiabl. Cets MHTEpHET. Afpecanus B cetn MuTepHET. IIpoTOKOIBI
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Pa3nenenne |P-cetm Ha moxacetn ¢ momomiblo Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanuuusa CBSI3M C y3iI0M ceth. OnpeneneHue MapuipyTa JIBUKCHUS
MTAKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
['eonndopmariuonnbie cucTeMbl. ['€0OKaIMOHHBIE CEPBUCHI PEABHOTO BPEMEHU



(Hanmpumep, JoKauus MOOWIBHBIX Tene(OHOB, OIpeeICHUE 3arpyKEHHOCTU
aBTOMarucTpasiei), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M ycIyru. ColManbHBIE CETH —
OopraHu3aIus KOJUIGKTUBHOTO B3aMMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHo! nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIe U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHPOpMaIMOHHOM  Oe3omacHocTd.  CpenacrtBa  3alUTHI
uHoOpMalMK B KOMITBIOTEpAX, KOMIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30IaCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOIO J0CTyrma K JIMYHOM
KoH(uACHIIMaTbHONH MH(OPMALIUK, XPaHAIIECHCS Ha MEePCOHATBLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObl
OopbObI ¢ HUM. AHTUBHpPYCHbIC NporpamMmbl. OpraHu3zanus JUYHOTO apXuBa
uHpopmaruu. PezepBHoe konupoBanue. [laponbHas 3ammura apxusa.

udpoBanne ngaHHbIX. CHUMMETPUYHBIE W HECHUMMETPUYHBIC IIUDPHI.
Mudpsr mpoctori 3amenbl. [lludp Lezaps. ludp Bmwxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanusie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auuu MHGOpMalMK, NPETHA3HAYCHHOW [JIs1 XpaHEHHs, Nepeladd Hu
00paboTKH B UPPOBBIX CHCTEMAX.

JIBonyHoe  KoAupoBaHWE. PaBHOMEpHbIE UM  HEPABHOMEpPHBIE  KOJIBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl namMepenus konudecTBa nHpopmaruu. AndaBUTHBIN TOIXO0 K
OLICHKE KOJInYeCcTBa MH(OPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeMe cuucieHus. CBoicTBa MO3UIMOHHOW 3alUCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOIA LIENIOTO Ynciia U3 P-MYHOM CUCTEMBI CUMCIICHUS B
JNECITUYHYIO0. AJTOPUTM TMEpeBoJa KOHEYHOM P-muHOW ApoOu B JECATUUYHYIO.
AJTOpUTM TEpeBojJa LEIOr0 Yuciaa U3 JCCATUYHOM CHUCTEMBbl CUMCICHHS B P-
nunyto. IlepeBony koHewHOUW gecsatuuHOM JpoObu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAAIATEPUYHAS] CUCTEMbl CUUCIICHUS, CBS3b MEXKAY HUMH.



ApudmMeTnueckue omneparuyd B IMO3UIIMOHHBIX CHCTEMax CYHUCIEHUsA. TponyHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUS.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Ompenenenne HHPOPMaLUOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxkenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U IITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTA KOAUPOBAHMUSI.

Anrebpa noruku. IloHaTtue BbICKa3biBaHUs. BpickaszpiBaTeNbHbBIE (HOPMBI
(npenukatel). KBaHTOPHI CyIIeCTBOBAHHS U BCEOOITHOCTH.

Jlornueckue omneparuu. TaOnUIBI UCTUHHOCTU. Jlormueckuwe BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3akoHbl anreOphl JIOTMKW. ODKBUBAJICHTHBIE MPEOOpPa30BaHUS JIOTHYECKUX
BbIpakeHUH. Jlornueckre ypaBHEHUS U CUCTEMbI YPaBHEHU.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  jmoruueckux  BbIpakeHuil.  CoBeplleHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajbHbIe (OPMBI, aITOPUTMBI HX
MIOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cOcTaBe KommbikoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX AJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3aIllCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIbioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCEeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
paspsaHON ceTkH. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. J[BOMUHBIM
JOTIOJTHUTEIbHBIN KOJI OTPULATEIIBHBIX YU CET.

[TobutoBbie normdeckue omnepanuu. Jlormueckwii, apudMeTHUECKU WU
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMEpaIyuu
«wuckimovaroniee NJIN».

[IpencraBneHre BEMIECTBEHHBIX YWCEN B MaMATH KOMIBIOTEpa. 3Hadalias
4acTh W MOPSAA0K yucia. Jluama3oH 3HaAYEHUM BEIIECTBEHHBIX umcen. [IpoOmemsr
XpPAaHEHHS] BEIIECTBCHHBIX WYHCEJ, CBS3AaHHBIE C OrPAaHUYECHHEM KOJHWYECTBA
pa3psaoB. BelosiHeHWEe onepannii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIK1OOK MPU BBIUYUCICHUSIX.



AJITOPUTMBI U MIPOrPAMMHPOBaHUeE

OnpeneneHne BO3MOXKHBIX PE3yJbTATOB padOThl MPOCTEHIIMX AITOPUTMOB
VIOPABJICHUS HCIONHUTENIAMU W BBIYMCIUTEIBHBIX alroputMmoB. OrpeaeneHue
MCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITCOPUTM MOXKET JaTh TpeOyeMbIil pe3yJbTarT.

Oranbl pelieHusl 3aJad Ha KoMmIiblotepe. MHCTpymeHTalbHBIE CpelCcTBa:
TPAHCIATOP, OTIATYUK, OpoGuaupoBIIMK. KoMmMnwismus W HMHTEpIpeTarus
nporpamMmm. BuptyanbHble MallluHBI.

WurterpupoBanHas cpena pa3paboTku. Meroasl OTJIAAKU [POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX Tabmuu. Otnagounbiii BbiBoA. I[lomaroBoe
BBINOJHEHUE TTporpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEpEMEHHBIX.

SI3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CUMBOJIbHBIC, JIOTMYeckue. BerBienus.
Cnoxnpie ycnoBuss. Ilukiaer ¢ ycinoBuem. [lUkiabl 1O HEpEeMEHHOM.
B3aumo3aMeHseMOCTh  pa3MYHBIX  BHJAOB  LMKJIOB. HBapumanT  nukia.
CocraBieHue IHMKIAa C HMCHOJb30BAaHHEM 3apaHee ONpeeIEHHOr0 HWHBapHUaHTa
IUKJIA.

JIOKyMEHTUpPOBaHHE MIPOTrPaMM. Hcnonp3oBanue KOMMEHTapUEB.
[ToaroroBka onucaHus NpOrpaMMbl U HHCTPYKIWHU JJIS [TOJIb30BATEIIA.

AnroputMbl 00pabOTKH HATypaJIbHBIX YHCEN, 3alUCAaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEeHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHbIe UUDpHI,
HaXO0XJACHHE CYMMbl W TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) T (PHI.

HaxoxneHnue Bcex MpOCThIX YUCEN B 3aJlaHHOM Auanaszone. [IpeacrtaBieHue
Yuclia B BUJEe Habopa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEACHUS
B CTCIICHb.

O0paboTka JaHHBIX, XpaHsAmuxcs B (aitnax. TekcToBbie U JBOUYHbBIE (DAMITHI.
daitnoBeie miepemeHHbIe ((aiioBbie ykazatenu). Urenue u3 (aitna. 3anuch B
dari.

Pa3z0Ouenue 3amaun Ha noazagauu. [loamporpammel (poueaypsl U GYHKIHH).
Pexypcusi. PexypcuBHble 00BekThl ((pakransl). PekypcuBHBIE Tpouemypbl Hu
¢ynkuun. Micronp30BaHue cTeka AJsl OpraHu3aluy PeKypCUBHBIX BBI30BOB.

Hcnonbp3oBaHue CTaHJAPTHOW OMONMOTEKH sA3bIKa IPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOANPOrpamMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN IPUHIKUII IOCTPOCHUS MPOTrPaAMM.

Yucnennble Meroabl. TouyHoe UM NPUOMMKEHHOE pEIIEHUs 3aJayu.
YuclieHHblE METOJbI PEUIEHUS] YpaBHEHUI: METO repedopa, METO/ OJOBUHHOIO
nenenus. [lpuOnmx€HHOE BBIYMCIEHHWE IJIMH KPUBBIX. Bhlumcienue miomniaaei
(Guryp Cc NOMOUIbIO YHUCIEHHBIX METOJNOB (METOJ HPSAMOYIOJIbHUKOB, METOA



tpaneuuii). Ilonck Makcumyma (MUHUMYMa) QYHKIUUM OJHOW NEPEMEHHON
METOZOM IIOJIOBUHHOTO JEJIECHUS.

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS i1 OOPAOOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TIOSIBJICHUM CHMBOJIa B CTpPOKE,
pa3OunieHue CTPOKM Ha CJIOBA IO MPOOEIBHBIM CHMBOJIAM, IOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YKO CTPOKY.
I'enepamust Bcex CJIOB B HEKOTOPOM alipaBUTE, YIOBICTBOPSIONIUX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M TIOCJICIOBATEIBHOCTH 4HCeNl. BpruncieHnne o0000IMIEHHBIX
XapaKTEPUCTUK IJIEMEHTOB MAaCCUBA WM YUCJIOBOM MOCIIEI0BATEILHOCTH (CYMMBHI,
POU3BENICHUS, CPEAHETO apu(PMETHIECKOr0, MUHUMAILHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA DSJIEMEHTOB, YIOBIETBOPSIOMIMX 33aJaHHOMY YCIIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MAaCCUBE.

CopTupoBKa 0JJHOMEpPHOr0o MaccuBa. [IpocTbie METOABl COPTUPOBKHU (METO
nmy3bIpbKa, METOJl BBIOOpa, COPTUpPOBKA BcTaBKamu). COPTHPOBKA CIUSHHEM.
beictpas coprtupoBka MmaccuBa (amroput™m QuickSort). JIBowuHBIA TOHCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOPUTMBI OOpPAaOOTKH JABYMEPHBIX
MAaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOTO YMCJIOBOTO MacCHBa IO 3a/IaHHBIM ITpaBHIIaM,
MOMCK DJIEMEHTA B JBYMEPHOM MACCHBE, BBIUHUCIECHUE MaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JEMEHTOB JBYMEPHOTO MacCHUBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MAacCHBa.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBeiii mporeccop. PepgaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammartuku. CpencTBa TOWCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcnonb3zoBanue  ctuieid.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiekTuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pEelieH3UpOBaHUSI B TEKCTOBBIX Mpoiieccopax. OOmayHbie CEpBUCHI.
HenoBas mepermmcka. Pedepar. IlpaBuna 1uTHpOBaHUS HCTOYHHKOB U
opopmienus: Oubnmorpadguueckux cchiiok. OQopMieHHE CIHCKA JHUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE Cpe/CTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIC 3a7ayd aHajdu3a JaHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukanus, Kiactepuzalus, aHaiu3 OTkIoHeHui. IlocrnenoBaTenbHOCTh
pelieHus 3ajad aHalin3a JaHHBIX: cOOpP MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,
BU3yalIM3allisl JIaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI 1711 00pabOTKU M MpPEACTaBICHUS JTaHHbIX. bojbline naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblii aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0aul. BbruuciieHne cymMMmbl,
CpeIHEro apu(pMETHUECKOTr0, HanOOJIbIIEr0 (HANMEHBIIIET0) 3HAUEHU UaIa30Ha.
Boruncnenne kosg@uimenTa Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYATHIX, JMHEMYaTbIX W KPYyroBbix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 TPOrHo3UPOBAHMUS .

YucneHHoe pelleHHEe YpaBHEHHUH C MOMOILIBI0 Moxdopa mapaMerpa.
OntrMu3anys Kak NOMCK HAWIYUYLIEro pElICHHs B 3alaHHBIX ycioBuUsAX. LleneBas
¢yHkuus, orpanuyeHus. JlokanbHble M TJI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Pemenue 3a1a4 ONTUMU3AILMEI C TOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Teoperndeckne mOAXOABI K OIICHKE KojaudecTBa uHMopMamuu. 3aKoH
agauTuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyia [llenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroputm LZW. Anroputmel ckaTusi JAaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus BeTa. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEpeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIMIMOOK TMpu Tmepefade JaHHbIX. Konbl, TO3BOJISIONIHNE
OoOHapy>XMBaTh M WUCHPABIIATH OIIMOKH, BO3HUKAIONIME TpPU TMepenade JTaHHBIX.
Paccrosnue Xsmmunra. Koguposanue ¢ noBropeareM 6utoB. Koabr XoMMuHra.

Cuctembl. KoMIIOHEHTBI cuUcCTEMbl M HUX B3aumoneiicTBue. CUCTEMHbIN
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OOpaTHas CBS3b.

Mogenn n monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpenacraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BHUAE, YAOOHOM Jid
BOCIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBiIeHUe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padbl. OcHoBHble noHsATUS. Bunel rpadgos. Onucanue rpadoB ¢ MOMOIILIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTH. PemieHue
QITOPUTMHUYECKUX 3aJlady, CBS3aHHBIX ¢ aHauu3oM TrpadoB (IIOCTpOCHHUE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAeieHUue KOJIMYeCcTBa
pa3IUYHBIX TyTeHd MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapuoe aepeBo. JlepeBbs moucka. CrocoObl 00Xxoja Jepena.
[IpencraBienne apupMeTUUECKUX BBIPAKEHUN B BUJE AepeBa. JIUCKpeTHbIE UTPbI
JIBYX UTPOKOB ¢ nojiHoM nH(opmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
OMMCAHKME CTPATETHH UrPbl B TAOIUYHON (opme. BBIUTpPHIIIHBIE U TPOUTPHILIIHBIC
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencTtBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CEepBUCHI MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus ycTHOM peud. KorHuTtuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKeHUM, pacrio3HaBaHUE 1L, CamooOyuaroriuecs CUCTEMBI.
HckyccTBeHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydaromux cucremax. Mcnosib3oBaHME METOOB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuiel. IlepcrekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIIEKTYaJbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanusa  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
YHUBEpCaabHasi MOJieIb BerunciaeHul. Tezuc Y€pua—Trropunra.

OneHka CIIOKHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOM
naMsaTH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OneHka
ACUMIITOTUYECKOM  CIIO)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctd. [lepeGopubie anroputmbl. [Ipumepsl pazTUYHBIX —AITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMUHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIBI alropuTMa
«penieto DparocheHar.

MHuoropa3psiAHbie 1IeIble YUCIa, 3a1a4d JUITMHHON apu(PMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKeHHs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexu. AHanu3 NPaBUWIBHOCTH CKOOOYHOTO BbIpaKeHUs. Boruncienue
apu(PMETHIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCT(HUKCHON (popme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPaHEHUS JAHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOPHEHTHPOBAHHOTro Trpada. KomnyecTBo pa3nnyHbIX
MyTel MEXy BEpIIMHAMHU OPUEHTUPOBAHHOIO AlMKIMYECKOTO rpada. AIroputm
JIeUKCTpBI.

JlepeBbs. Peanmm3anus aepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) nepeBbs. [locTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaKeHUA. PekypcuBHbBIE anroputMbel o0xoja jaepeBa. lMcmonb3oBaHue cTeka U
odepeau s 00X0/1a iepeBa.

JluHamuyeckoe MpOrpaMMHUpPOBAHME KaK METOJ peleHus 3agady ¢
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJaud, pPEUIa€Mble C IOMOUIBIO



JTUHAMHYECKOTO TMPOrpaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIUH,
MOACYET KOJIMUECTBA BAPUAHTOB, 33J]a4l ONTUMHU3AIUU.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpoOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBA UM METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJXOJA.
WNukancynsuus, Haciae10BaHue, MOJIUMOPPU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEpdeiica
noyib3oBarens. Vcmonb3oBaHME TOTOBBIX — YIPABISEMBIX — JJEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NuHpopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHMS:  IMOCTAHOBKA
3ajauu, pa3paboTka  MOJENH, TECTUPOBAHHWE  MOJIENH, KOMIIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJIEIUPOBAHHUS.

Jluckpetuzanuss NpU MaATEMAaTHUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
nporeccoB. MopenupoBaHue JIBUXKEHUSA. MojenupoBaHuE  OUOJIOTHYECKHX
cucteM. MaremaTuyeckue  MOAEIM B DKOHOMHUKE.  BBIUMCIHTENbHBIE
AKCHEPUMEHTHI C MOJICIISIMHU.

O6paboTKka pe3yabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMETPOB MOIEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCHUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHeie  mopenu.  Metoast Monte-Kapmo.  MiMurtanuoHHOE
MoaenupoBanure. CUCTEMbI MACCOBOTO 00CITYKUBaHUSI.

Tabmuunble (pensuuoHHBIC) 0a3bl JaHHBIX. Tabmmia — TpeAcTaBICHUE
cBefeHuii 00 ogHOTMHHEIX oOBekTax. Ilose, 3ammch. Kirou Tabaumel. PaGota ¢
roToBOl 0a30if naHHBIX. 3amojgHeHWe 0a3bl naHHBIX. [loWICK, cCOpTHUpOBKA U
dbunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMeTpamH.
Boluncnsiembie mojs B 3ampocax.

Muorotabnuunbie 0a3bl JaHHBIX. THUMOBI CBSI3€M MEXAy TaOJIMIIaMH.
Buemnuit kimrou. IenocTHOCTH 6a3bl JaHHBIX. 3aPOChl K MHOTOTA0JWYHBIM 0a3am
JAHHBIX.

Nutepner-ipuiioxenus. 1lonsaTre 0 cepBepHON U KIMEHTCKOW YacTAX CaWTa.
TexHomorust «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu xackamueix Taobmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHHUIIE.

Pa3melenne BeO-caiiToB. Yciayra xocTuHra. 3arpys3ka GpanaoB Ha CauT.

BBoa n300pakeHHil ¢ KCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOUCTB
(mudpoBbIX (poToanmapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAaHEPOB U JPYTUX



ycTpoiicTB). I'papmueckuit penakrop. Pazpemenue. Kagpuposanue. Mcnpasnenue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOppEKIMsS  LBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
OuUIbTPHI.

MHuorocnolinble n3o0paxkenus. TexcroBble ciou. Macka cnos. Kanainbl.
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiutrocTpamuil 1as BeO-calToB.
AHUMHpOBaHHBIE U300paKEHUS.

Bektopnas rpaduka. I[lpumutuBbl. W3mMeHeHue mopsiika 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOCHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHbie TexHonoruu (3D-nmpunrtepsl). Ilonste o BUpTyalnbHOMN
peaIbHOCTH " JIOTIOJIHEHHOU pPEaJILHOCTH.



IVDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  [IPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3HULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OPHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOXKJIeHUI, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM  IIEHHOCTSIM  POCCHUKCKOTO
o0111ecTBa, pacIIUPEHUE KUZHEHHOTO OIbITa W OMbITA JEATEILHOCTH B IpPOIIECCEe
peanuzalu  CpeJACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX  HamlpaBIeHUN
BOCITUTATEIILHON JICSITEIIbHOCTH.

B pesynbprate wusyuenus wuHGOpPMATHKH Ha YpOBHE CpeaHEro oOIero
oOpaszoBanus y oOyuaromierocss OyayT copMHUpOBaHbI CIEAyIONIME JTUIYHOCTHBIC
PE3YNIbTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TMpaB W O0Os3aHHOCTEH, YyBa)KE€HUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO MTpaBa U MH(GOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMK IO COLMUAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJbHBIM MIPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HaCJIEAUI0, TOCTHKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHHUE 3HAUCHHS] HHPOPMATHUKHN KaK HAYKH
B YKU3HHU COBPEMEHHOTO 00IIEeCTBa;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JIUYHBIE BUJIBI HMCKYCCTBA, B TOM YHCIIE
OCHOBaHHOT'O HA MCMOJIb30BaHUH UH(POPMALIMOHHBIX TEXHOJIOTHIA;

5) pusnvecKoro BOCIUTAHUSA:

copMUPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKWU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCIE 3a CYET



coOmoieHus1 TpeOoBaHUI 0€30MaCHOM AKCIUTyaTallud CPEICTB MH(POPMAaLMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTMBHOW JEATEIBHOCTH TEXHOJOTMYECKOW Y COLHUAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHLHO
BBITIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaMm MNpo(ecCHOHANBHON AESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM UM HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTH)KEHUAX HAyKM HMHOOPMATHKHM M HAYYHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyayuie mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBI;

TOTOBHOCTh M CIOCOOHOCTb K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HaHHE TJI00aIBHOr0 XapakTepa 3KOJOTMYECKMX MpoOiieM U myTed ux
pelieHusi, B TOM 4HCIe C Yy4€TOM  BO3MOXKHOCTEH  MH(OpPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, TOCTI)KEHHUSAM HAYYHO-TEXHHYECKOTO IIporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POIH UH(GOPMAIIMOHHBIX PECYPCOB,
WH(GOPMAIIMOHHBIX TPOLIECCOB UM HMH(POPMAIMOHHBIX TEXHOJOTHH B YCIOBHIX
1udpoBoi TpanchopMay MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIECTBRA;

OCO3HAHHE IIEHHOCTH HAaYYHOM MIESTEIBHOCTU, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B mponecce NOCTHKEHHUS JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS MPOTrPaMMBI
no wuHpopMaTuke y OOYYaIOIIUXCS COBEPIIEHCTBYETCS HSMOLMOHAJIBHBIH
MHTEJUIEKT, PEANOIaraonmi chopMupoBaHHOCTb:

CaMOpPETYJIMPOBaHMs, BKIIOYAIOIIEr0 CAaMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IMIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOIMOHATLHBIM U3MEHECHUSM | MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHIKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHME JEMCTBOBAThb, MCXOMASl U3 CBOHX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWHM KOMMYHMKAIUHU, CIIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

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



METAINPEIMETHBIE PE3YJIBTATHI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanus y oOyuarwomerocss OynayT chOpMUPOBaHbI MeETalpeaIMETHBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HABaTEeNbHBIE YHHUBEpPCAJIbHBIC y4eOHBIE JIEHUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHbIE yueOHBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHMpPOBAaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUS JJII CPaBHEHMS,
Kiaccudukauu u 006001eHNS;

OTIPENENIATh I JIeATCIIbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTepHUAIIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIILTATOB
IIEJISIM, OLICHUBATh PUCKH MOCJIEACTBUH JESITEIILHOCTH;

KOOPJIMHUPOBATh M  BBIMNOJMHATH pabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE 1eHCTBUSA:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOW M TPOCKTHON €I TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

OCYLIECTBIISITh PA3JIMYHbIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €T0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O W MPUMEHEHUIO B PAa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMupOBaTh HAYYHBIM THUI MBIILICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISIBJISTh TPUYMHHO-CJICICTBCHHBIE CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIIBUTATh THUNOTE3y €€ pelieHUs, HaXOIWUTh apryMEHTHl I J0Ka3aTeIhCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PCIICHUS;

aQHAM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  PEe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHAPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B MPO(PECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHUYECKYIO OO0JacTH
JKU3HEEITCILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTCH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJUiaraTb OPUTHHAIBHBIC MOJAXOABI U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONME aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaunmeii:

BJIaJICTh HABBIKAMH IOTYYCHUST WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJILHO ~ OCYIIECTBIIATh  IOWCK,  aHaJu3, CHUCTEMAaTU3AlMI0 M|
UHTEPIIPETAINI0 HHPOPMAIIUY Pa3IMIHBIX BUAOB B (POPM IIpEICTaBICHUS;

co3dgaBaTh TEKCTHI B pPa3jIMYHBIX (Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUHU, BbIOMpas ONTUMaJIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaJIU3allWH;

OIICHMBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh HMH(pOpPMAIIMH, €€ COOTBETCTBHE
IPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aIlMOHHBIX
3a1a94 ¢ COOJIOJIcHHeM TpeOOBaHUU SPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYpCOCOCPEKCHHUsS, TIPABOBBIX M  OTHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOpMAIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE e HCTBUA

1) oOmenme:

OCYILIECTBIISITh KOMMYHHKAIIMK BO BCeX chepax KU3HH;

pacCiio3HaBaTb HeBep6aHI>HI>Ie CpeaAcCTBa O6IIICHI/I$I, IIOHUMATh 3HAYCHUC
COLIMAJIbHBIX 3HAKOB, pPacCIlO3HAaBaTh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(l)J'H/IKTBI;

BJIAACTH Pa3’In4YHbIMU criocobamMu O6HleHI/I$I u BSaHMOﬂeﬁCTBHH,
APryYMCHTUPOBAHHO BECTHU JUAJIOT, YMCTb CMATYaTh KOH(l)J'II/IKTHBIe CuTyaluu,



Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHUs C HCIOJIB30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATh LM COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPAWHUPOBATh JIEUCTBUS II0 MX JOCTHIKCHHUIO: COCTAaBIIITh IUIAH JICHCTBHU,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE IPOEKTHI, OLICHUBATh HJIEU C TMO3ULUU HOBM3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIBHYIO NIESITEIbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIICHUs TNpoOsieMbl €  Y4ETOM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEAOUYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW JPYIUIUU B
pa3HbIX OOJIACTSIX 3HAHUM, MOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HAaBBIKAMHU  [IO3HABATEJIILHON  peduiekcud Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBAaHMM, MCIOJB30BaTh NPUEMBI PEQIIEKCUU I OLIEHKH CHUTYyalllMH, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHHKEHUIO;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIW3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYIHX HA OMIMOKY;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C IO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce um3ydenuss xkypca uHPpoOpMaTUKu yriayoinéHHoro ypoBHs 6 10
K1acce OOydaromMHCS  OyayT JOCTHUTHYTHI  CICAYIOIIME  TIPEAMETHBIE
PEe3YIIbTATHI:

BJIQJICHHE TPEJCTABICHUAMH O pOJIM HMHGOPMAIMM M CBA3aHHBIX C HEH
IpOIECCOB B TNPUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MHQOPMALIMOHHBIM  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AGHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSIY;

BJIQJICHHE METOJaMH ToucKa uHpopmarmu B ceTu HWHTepHET, yMeHmHe
KPUTHYECKHU OIICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB MX TIOJYyYEHUS W  HANpaBICHHUS  HUCIOJb30BaHUS, YMEHHUE
KJaccu(UIMPOBaTh OCHOBHBIE 3a/lauyd aHaln3a JaHHBIX (MIPOTHO3UPOBAHUE,
Kiaccudukanus, KJlacTepu3alus, aHaIu3 OTKJIOHEHUM), MOHUMATh
MOCJICIOBATEILHOCTD PEIICHUS 3a7a9 aHaIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOpP W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIHsl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;

NOHMMAaHNE OCHOBHBIX TIPHHIIMIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJOTHH;

BJIAJICHUE HABBIKAMH PAa0OThI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOr0 OO€CleueHHs] ISl pelIeHus ydeOHbIX 3aj1ay 1o
BBIOPAHHOW CIIeIMATN3aIlNH;

HaJIMYue MPECTABICHUN 0 KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3aUUUA U PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, o0 OOmMMX NOPUHIUNAX pa3pabOTKW U (YHKIHMOHUPOBAHUS UHTEPHET-
NPUIOKEHUM;



MOHMMaHWEe yrpo3 HWHGOPMAIMOHHONW  0€30MacHOCTH, UCIOJIb30BAHUE
METOJIOB M CPEJCTB MPOTUBOACHCTBUS OSTUM yIrpo3aMm, COOIIOJEHUE Mep
0€30MacHOCTH, TPEAOTBPAIAIOIINX HE3aKOHHOE PACTIPOCTPAHEHHE MEPCOHATBLHBIX
JaHHBIX, COOJI0/IEHNE TPEOOBAaHUI TEXHUKU 0€30MaCHOCTH U TUTHEHBI NPU padboTe
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHUSI, TOHUMAHUE
MPaBOBBIX OCHOB HCIIOJB30BaHUSA KOMIBIOTEPHBIX MporpamMm, 0a3 JaHHBIX U
paboTel B ceTn MIHTEpHET;

MOHUMAHHUE OCHOBHBIX TMPUHIMIOB JUCKPETU3AIMU PA3IMYHBIX BHJIOB
uHDOpMalUKM, YMEHUE ONpeneaTh HWHPOPMAIMOHHBI 00BEM TEKCTOBBIX,
rpadUyecKuX M 3BYKOBBIX JAHHBIX TPHU 33JaHHBIX MapaMeTpax IUCKPETU3AIUH,
YMEHUE ONpEACNATh CPEIHIOI CKOPOCTh TMepeayd JaHHBIX, OIEHUBATh
U3MEHEHHE BPEMEHM Tiepefayd MpU H3MEHEHWH HWHGOPMAIMOHHOTO O00BhEMa
JTAHHBIX U XapaKTePUCTHK KaHaja CBS3H;

yMEHHUE HCIO0JIb30BaTh MPHU PEIICHUHU 3aJad CBOWCTBA MO3UIITMOHHOM 3amucu
qucel, aJroOpuTMa MOCTPOSHHUS 3aMMCH YUCTIa B TTIO3UIIMOHHONW CUCTEME CUMCIICHHS
C 3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHHUsSI YMCJia MO0 CTPOKE, COAepKaIled 3amuch
9TOr0 4YHCJIa B MO3UIIMOHHOW CHCTEME CUMCIEHHS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBITIOIHATH apu(PMETHYECKHe OIepalry B TO3WIMOHHBIX CHCTEMax
CUHCJICHUS,;

YMEHHUE BBINOJHATh MPEOOpPa3OBaHUS JIOTUUECKUX BBIPAKCHUH, HCIIOIB3Ys
3aKOHBI aiIreOphl JIOTMKHA, YMEHHE CTPOUTHh JIOTMYECKOE BBIPAKECHHE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOPMAalBHBIX (popMax IO 3aJaHHON TaOIHIe
UCTUHHOCTH, HUCCJEA0BaTh OOJACTh HMCTUHHOCTH BBICKA3BIBAHUS, COJCPIKAIIETO
IIepEeMEHHBIe, PeIaTh HECI0XKHBIC TIOTHUECKHE YPAaBHEHHS M CUCTEMBI YPaBHEHHUH;

NMOHUMaHWE 0a30BBIX QJITOPUTMOB OOpPAOOTKH YHCIOBOM U TEKCTOBOM
nHpopManuu (3amuch YMCesl B MO3UIIMOHHOM CHUCTEME CUMCIICHHS, HaXOXKICHHUE
BCEX MPOCTHIX YHCEN B 3aJaHHOM JHana3oHe, 00paboTka MHOTOPa3PSAIHBIX IEIBIX
YyuceJl, aHaJM3 CUMBOJIBHBIX CTPOK M JIPYTUX), aJTOPUTMOB MTOMCKA U COPTUPOBKHU,
YMEHHE OMPEACIATh CI0XHOCTh HM3y4aeMbIX B Kypce O0a30BBIX aJIrOPUTMOB
(cyMMupoBaHHE OJIEMEHTOB MacCHBa, COPTHPOBKA MacCHBa, mepeOOpHBIC
aJTOPUTMBI, TBOMYHBIN MOMCK) U MPUBOAUTH MPUMEPHl HECKOJIBKHUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIIECHUST OJTHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAJIbHBIM S3bIKOM MPOTPAMMHMPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHuUsMH O Oa30BBIX THIAX JaHHBIX U
CTPYKTYpax JaHHBIX, YMEHHE HCIIOJb30BaTh OCHOBHBIC  YIIPABISIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIISTh aHAIM3 TPEII0KECHHON IPOTPaMMBIL:
OMpeAesATh Pe3yJbTaThl paOOTHl MPOTPaMMBbl MPH 3aJaHHBIX MCXOMHBIX JAHHBIX,
OmpeAeisaTh, MPU KaKUX HCXOIHBIX JTAHHBIX BO3MOXXHO TOJYYCHHE YKa3aHHBIX



pE3yJIbTAaTOB, BBISABIATH JaHHBIE, KOTOPbIE MOTYT NMPUBECTU K OLIMOKE B padore
pOrpaMmsl, HOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOrPAMMHOI0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JEMOHCTpPALlMOHHBIE MAaTEPHUAJIbI C UCTIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE MCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI Il aHAJIN3a, MPEACTABICHUS
u  0o0pabOTKM  JaHHBIX  (BKJIIOYAas  BBIYUCIEHUE  CYMMBbI,  CPEIHEro
apu(METH4YEeCKOoro, HauOOJBIIET0O W HAUMEHBIIEr0 3HAYECHHUM, pelleHue
YpaBHEHHI, BBHIOOp ONTHUMAIBHOIO PEIIeHUs, MOA0Op JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B mnponecce uzyuenuss xkypca MHGOpPMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromMMHucs  OyOyT  JOCTUTHYTBI  CIEIYIOUIME  MpPEIMETHBIE
PE3YNIbTATHI:

yMEHHE CTPOMTh HEpPAaBHOMEPHBIE KOJbI, [OMYCKAIOIIME OJHO3HAYHOE
JIEKOANPOBaHUE CcOOOIIeHUH (TpeUuKCHbIE KO/Bl), MCHOJIb30BaTh MPOCTEHIINe
KOJbI, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMMOKH MpPU Mepeaade
JTaHHBIX, CTPOUTH KOJ, O0O€CleUYMBAIOIIUN HAaUMEHBIIYI0 BO3MOXHYIO CPEIHION0
JUIMHY COOOLIEHUs] NPU HM3BECTHOW YacTOTE€ CHUMBOJIOB, MOSICHATh HPHUHLIUIIBI
paboTBI IPOCTHIX AJTOPUTMOB CXKATUS JaHHBIX;

YMEHUE pelaTh aJrOpUTMUYECKUE 3aJaud, CBSI3aHHBIE C aHAIU30M Irpados
(3a1aun  MOCTPOEHUS ONTUMAJIBHOTO IYTH MEXIy BeplIMHaMu Trpada,
ONpENENeHNs]  KOJIMYEeCTBA  PA3jIM4HBIX  IyTed  MeXAy  BEpIIMHAMMU
OpPUEHTUPOBAHHOI'O AIMKINYECKOro rpada), yMEHHE HCIO0JIb30BaTh JAEPEBbs IMPU
aHaJlu3e€ W TOCTPOEHUM KOJOB M JJIs TNPEACTAaBICHUS apuPMEeTHIECKUX
BBIPQKECHUI, TIPU PELICHUH 33]a4 IIOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI 110 3alaHHOMY aJTrOpPUTMY, pa3padbaTbiBaTh U 00OCHOBBIBATH BBIUTPHILIHYIO
CTpPaTEruio Urpsbl;

yMEHUE pa3pabaTbiBaTh W pealn30BbIBaTh B BHUAE Iporpamm 0a3oBbIe
QITOPUTMBI, YMEHHME MCIOJIb30BaTh B IPOrpaMmax JAaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OIpaHMYEHUH HAa JUANa3oH MX BO3MOXXHBIX 3HAYEHHH, NPUMEHSThH IMPHU
pELIeHNH 3324 CTPYKTYpPBI TaHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OUEPEH, 1EPEBBS),
UCIIOJIb30BaTh 0a30Bble ONEpallMd CO CTPYKTYpaMH JIaHHBIX, NPUMEHATH
CTaHJApTHBIE U COOCTBEHHBIE MOJANPOrpamMMBbl JJi1 00paOOTKH YMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MpPHU pa3padOTKe mporpamMm OHOJIMOTEKH
MOANPOrpaMM, 3HaTh (PYHKIHMOHAJIbHBIE BO3MOKHOCTH HWHCTPYMEHTAIbHBIX
CPEICTB cpefbl pa3pabOTKH, YMEHHE HCIOIb30BaTh CPEACTBA OTIAJKU IIPOrpamMmM B
cpelie MporpaMMUpPOBAHMS, YMEHUE JOKYMEHTUPOBATh MPOrPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEICHUSAMH O 0a3axX JaHHBIX, HX CTPYKTYpE,
CpeACTBax co3JaHusi U paboOThl C HUMH, YMEHHUE HCIOJIb30BaTh TAaOIUYHBIC
(pensAuroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCHl B 0a3aX JAHHBIX, BBHINOJIHATH
COPTUPOBKY M IMOUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyIO Oa3y
JTAHHBIX ) ¥ CIIPABOYHBIC CHCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATE€MaTUYECKUE MOJICIIN ISl aHau3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH 1€Jb MOJCIUPOBAHUS, BBIMOIHATH
aHajgu3 pe3yJbTaTOB, IMIOJIYYCHHBIX B XOJI€ MOJCIMPOBAHMS, OIEHUBATH
COOTBETCTBHE MOJEIN MOJETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
PE3YNIBTaThl MOJICIIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHHE OpPraHU30BBIBaTh JUYHOE WH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJACTB MHU(PPOBBIX TEXHOJOTUH, TOHHMMaHHUE
BO3MOXXHOCTECH IHM(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIIYT, IMH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHs] TeXHOJIOTHH MCKYCCTBEHHOT'O WHTEJUICKTA B Pa3IMUHBIX OO0JACTSX,
HaJIMYWE TPEJCTaBICHUN O Kpyre peliaeMbix 3aJad MAaIlIMHHOTO OOy4eHHUS
(pacmiozHaBaHus, KiIacCU(PUKAMKA U MPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUIM
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTuyecku

DJIeKTpOHHbIe (L (POBbIE)

n/n MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI e padoTbl
Paznea 1. lludposass rpaMoTHOCTD
11 KommbroTep - yHHBEpCaIbHOES 5 1 https://kpolyakov.spb.ru/school/basebook.
' YCTPONCTBO 00paOOTKH TAaHHBIX htm
12 Tporpamroe ofecrieuenue 6 E:tr:])s://kpolvakov.spb.ru/school/basebook.
https://kpolyakov.spb.ru/school/basebook.
1.3 KommbrotrepHsie ceTu 5) htm
14 Sy pp—— v 1 mtrﬁs://kpolvakov.spb.ru/school/basebook.
Hroro o pazgeny 24
Pasznen 2. Teopernyeckue 0CHOBbI HH()OPMATHKH
21 [IpencraBnenue uHGOpMALIUU B 19 1 2 https://kpolyakov.spb.ru/school/basebook.
' KOMIIBIOTEPE htm
29 OcHOBb areBpEL TOrHKY 14 1 1 mtr;)s://kpolvakov.spb.ru/school/basebook.
23 KoMmbioTepHas apipyeryka 5 1 mtr;)s://kpolvakov.spb.ru/school/basebook.
Wroro no pazneny 40
Paznea 3. AropurmMbl 1 NpOrpaMMHpPOBaAHUE
31 BBe/ieHHe B MpOrpaMMHpOBaHHe 16 05 mtn[])s://kpolvakov.spb.ru/school/basebook.
https://kpolyakov.spb.ru/school/basebook.
3.2 BcenoMorarenbHble alrOpuTMBI 8 2 htm
3.3 YuciaeHHbIE METOIBI 5 1 3 https://kpolyakov.spb.ru/school/basebook.



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

htm

AnropuT™MbI 00paboTKH

https://kpolyakov.spb.ru/school/basebook.

3.4 CHUMBOJIBHBIX JaHHBIX 5 1 htm

35 ASFOpHTMBI 06paBOTKH MACCHBOB 10 35 E:trgs://kpolvakov.spb.ru/school/basebook.
Uroro no pazneny 44
Pazjnen 4. UndopmanmoHHblie TEXHOJTOTHH

41 O0paboTKa TEKCTOBBIX 5 25 https://kpolyakov.spb.ru/school/basebook.
' JTOKYMEHTOB ' htm

42 AHAIH3 TAHHBIX 3 3 E:tr:])s://kpolvakov.spb.ru/school/basebook.
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 136 215

ITPOTPAMME
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11 KVIACC

KoaudecTBo 9acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (HU(PpOBLIE)
n/n MPOrpamMmmbl Bcero Kontpoasnsie | IIpaKTHYeCKH o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI e padoTbl
Pa3nes 1. Teoperuyeckue 0oCHOBbI HHpOPMATHKH
Wudopmarus u https://kpolyakov.spb.ru/school/basebook.
1.1 10 25
WH(POPMAIIMOHHBIC TIPOLIECCHI htm
12 Mo zempoBanmue 8 5 E'itr:])s://kpolvakov.spb.ru/school/basebook.
Wroro mo pazueny 18
Paznea 2. AropurmMbl 1 NpOrpaMMHpPOBaHue
https://kpolyakov.spb.ru/school/basebook.
2.1 DNeMEeHTBl TEOPUH aJITOPUTMOB 6 1 htm
29 ASFODHTMBI 1 CTPYKTYpEI JAHHBIX 28 10 mtril)s://kpolvakov.spb.ru/school/basebook.
OcHOBEI OBbeiTHO- https://kpolyakov.spb.ru/school/basebook.
2.3 OPHEHTUPOBAHHOTO 16 4.5 htm
IIporpaMMHUpOBaHHA -
Hroro no pazgeny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KoMmproTepHO-MaTeMaTHYECKOE 8 5 https://kpolyakov.spb.ru/school/basebook.
' MOJIETUPOBAHUE htm
3.2 Bash! JAHHBIX 10 4 mtr;)s://kpolvakov.spb.ru/school/basebook.
33 Be6-caiiTsl 14 4 mtn[])s://kpolvakov.spb.ru/school/basebook.
3.4 KommbioTepHas rpadika 8 35 mtr:])s://kpolvakov.spb.ru/school/basebook.
3.5 3D-monenupoBaHue 8 3 https://kpolyakov.spb.ru/school/basebook.
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Hroro no pazneny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I1O 136 36.5

[TPOTPAMME
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