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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a takxke (enepanbHOil padboueit
nporpaMMbl  BocmuTaHus. Pabowas mporpaMma 1o  HHQOpMaTHKE VIS
obOyuaroruxcst 10 — 11 xmaccoB cootBercTBYyeT 00HOBIEHHEIM DT'OC COO (2012)
u ©OIT COO nmo nnpopmaruke (2023).

[Iporpamma o nHopmaTrke 1aéT npeacTaBiIeHUE O LENsIX, 00IIel cTpaTeruu
oOyueHus1, BOCIUTAHUS U Pa3BUTHsI 00yUaroLUIMXcs CpeACTBaMH Y4eOHOT 0 ITpeiMeTa
«Mapopmatukay Ha yriayOJEHHOM YpOBHE, YCTAHABIMBAET O00S3aTEIbHOE
IIPEIMETHOE COJEPKAHKE, IPEyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3iesam
U TeMaM Kypca, OINpeeNsieT paclpeesieHue ero mo kiaccaMm (rojgaM HU3y4deHHs),
Na€T MPUMEPHOE paclpesesieHue Y4eOHbIX YacoB MO TEMaTHUYECKUM pa3JesaM
Kypca M PEKOMEHIyeMYyIo (MPUMEpHYIO) IMOCIEI0BAaTEIbHOCTh UX H3YUEHHUS C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH Yy4eOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpamMMma 1o uHpOpMaTHKE ONpPEAEIAeT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOro Marepuala JIjsl KaXJ0ro rojia U3yuyeHus, B TOM YHUCIIe
JUISL COZIEPKATENbHOIO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCcTallu oOyyarouuxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke sIBIsieTCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
HOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUH OTPAXKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCHUIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATU3alMA UHPOPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WHMDOPMATHKU, TPEXKAEC  BCETO
MH(OpPMAIMOHHbIE TEXHOJOTUH, YIIPABIICHUE U COIIMAIBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHbopMaTuKku a5 ypOBHSI CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpILIAIOIIUM HTAllOM HEMPEPHIBHOM MOJATOTOBKH OOydaroumxcsi B 00JacTu
UHPOPMATUKA U WH(DOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha cojiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  MpUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAI[MOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAalni0 U 0000IIeHNe
ATOTO OIBITA.



Pe3ynpTaThl  yriayOaEHHOTO YpOBHS  M3y4eHHs y4eOHOro mpeaMmera
«Hpopmatukay OpPUEHTHUPOBAHbI HAa TMOJYYCHUE KOMIIETEHTHOCTEH IS
nocienyroneil npodeccuoHaIbHOM  JIeATeNTbHOCTH KaK B paMKax JIaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIaJICHUE KJIIOUYEBBIMU TMOHSITHUSMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX WM
MIPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TMUHbIE TTOIXO0/IbI
K U3YUYEHUIO SIBJICHUI, XapaKTEpHBIX JJI1 U3y4aeMOU peIMETHON 00JIacTH;

YMEHHUE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajauu,
XapakTepHbIe JUIsl HCIOJIb30BAHUS METOAOB M HMHCTPYMEHTapusi JaHHOU
peIMEeTHON 00JIacTH;

HaJIM4Me TPEACTABICHUM O JaHHOW MPEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TeOpuu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMH OO0JIACTAMHU
3HAHUM.

B pamkax yriny06i€HHOTO ypoBHSI U3yueHUs MHMOpMATHKUA 0OecreuynBaeTcs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  MNpoPEeCcCHOHAIBHOIO  O0pa3oBaHUs IO  CIEHUAIBLHOCTSIM,
HEMOCPEJACTBEHHO CBS3aHHBIM C IIU(PPOBHIMU TEXHOJOTHSMH, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTHUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIuHHOE OO0y4YeHUE, TPOMBINIJICHHBI WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMbI paCIpe/eIEHHOTO peecTpa, TEXHOJOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHasi 1enb U3y4deHUsi yuyeOHoro mnpeamera «Wudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero ofmiero oOpa3oBaHus — OOECIeUYeHHE
JaJTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIIETEHIIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HU B YCIIOBHSX pa3BUBAIOLIErocss HHHOPMAIIMOHHOTO OOIIIeCTBa
M BO3paCTalolleil KOHKYPEHIMHU Ha phIHKE Tpylaa. B CBA3M C 3TUM H3y4YeHUE
uHpopmatuku B 10—11 kmaccax goMKHO 00€CTICUUTD:

c(hOpMHPOBAHHOCTh MHPOBO33PECHHS, OCHOBAHHOTO HAa TMOHUMAHUU POJIH
uHpopmatuku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCTh YMEHHMM pa3anu4arh (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh WX CBSI3b C KPUTEPUSAMH OIICHUBAHUS U CBA3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM IEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
0000611aTh HH(pOPMAITHIO;



C()OPMUPOBAHHOCTh ~ NIPEIACTABICHUA O BIHUAHUM  HMH(POPMAILIMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YEJNOBEKa B OOLIECTBE, IMOHMMAHHUE COLIMAJIBHOTO,
DKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIBTYPHOIO, HOPHUIAMYECKOrO, IMPUPOIHOTO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIKOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO3JaHHE YCIIOBUW JJisi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOW, HAYyYHO-
UCCJIEI0OBATENECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMHM OOYYAlOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmatuka» BBIIEISIOTCS YETHIpE
TEMATUYECKHUX pa3lIena.

Pasznen «Llu¢gpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JAPYTUX JJIEMEHTOB LHU(PPOBOTO  OKPYKEHMS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30M1aCHOCTH.

Paznen «Teopernyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHSATUWHBIN anmapaT HMH(QOPMATUKH, BOIMPOCH KOJMPOBAHUA HWH(GOPMALINH,
U3MepeHuss WHOOPMAIIMOHHOTO 00BhEMa JIaHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIMPOBAHUS.

Paznen «AJaropurMbl M NpPOrpaMMHpPOBAaHMeE) HAIpPaBJIEH Ha pa3BUTHUE
ANITOPUTMHYECKOTO MBIIUICHHUS, pa3pad0TKy aJrOPUTMOB U OLICHKY MX CIOKHOCTH,
(¢bopMUpOBaHKE HABBIKOB pealii3alliyd MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «HpopMauMOHHBbIE  TEXHOJOTMM»  TOCBAIIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMAILIMOHHBIX TEXHOJOTHM, pealiM30BaHHBIX B IPHUKIATHBIX
IIPOTrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHaIM3a
JAHHBIX, UCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJHULl JJS PEIICHHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydyeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTEIIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IBHYIO
nporpaMMy OOYy4YeHHs, HO MOTYT OBITh MPEAJIOKEHBI ISl U3yYEHUS! OTIECIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOIITUMCH.

YrinyOnéHHblid  ypOBeHb U3y4YeHUSI HH(DOPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTMYECKOrO0  MpO(QuUisl, OpPUEHTUPOBAHHOIO HA  HHXEHEPHYIO U
MHPOPMALMOHHYIO C(epbl AEATEIbHOCTU. YTIIyOJIEHHBIM ypOBEHb H3y4EHUs
uHPOPMATUKNA OOECTIEUHBAET: MOATOTOBKY OOYUYalOIIUXCsl, OPUEHTHPOBAHHBIX Ha



CHEIUAIbHOCTH B 00JacTH HWHOOPMAIMOHHBIX TEXHOJOTUH W HHKCHEPHBIC
CICIUATBHOCTH, Y4YaCTHE B IPOCKTHOH M WCCIICA0BATEIBLCKONW JICSITCIBHOCTH,
CBA3aHHOM C COBPEMCHHBIMH HANpPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMTOATOTOBKY K YYaCTHIO B OJIMMIINA/IAX U Cllaye
EnuHoro rocymapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocenoBaTeIbHOCTh M3YYCHHUS TEM B TIpeleiaX OJHOTO roja oOydeHHS
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENS TPH IIOJrOTOBKE paboucit
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee Ynciio YacoB, PEKOMEHJOBAHHBIX JIJISl U3y4yeHUs UH(popMaTUKu — 272
yaca: B 10 kimacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 gacoB (4 gaca
B HEJICITIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpebGoBaHus TEXHUKN 0€30MACHOCTH M TUTHEHBI TIPH PaboTe C KOMITHIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH IU(PPOBOTO OKPY>KECHHUSI.

[TpuHIMTIBI paOOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJTOBpeMeHHas mnamsiTh. OOMEH JaHHBIMH C
OMONIBI0 KH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K ITaMsITH.

OCHOBHBIE  TEHJICHIMA  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHbie BIYUCIEHUS. MHOTONpOLeccopHbie cucTeMbl. CyNIepKOMIBIOTEPBI.
Pacnipenenénnpie BBIUUCIUTEIBHBIE CHUCTEMBI M 00paOOTKa OONBIINX JaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPOHUCTBA U UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3MpPOBaHHBIE MPOU3BOACTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
porpaMMHOro ofecredeHus: U ux HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapanienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrnepalnroHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsuuss W JAEUMHCTAUIALUSA  OPOTrPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MenieHus W UMEHOBaHUS (aljoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[IporpammHoe obecrnieuenue. JniieH3npoBaHre MPOrpaMMHOI0 0OECTIEUEHUSI
1 11U poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE POrPaMMHOE 0OeCTIeUEHHUE.
KoMmMepueckoe 1 HeKOMMepUeCKOoe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUS U
upoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMas 3aKOHOAATEIHCTBOM
Poccuiickonn ®epepauun 3a HENPABOMEPHOE MCIIOJIb30BAHUE MPOTPAMMHOIO
obecrieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI TIOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CeteBbie npotokoibl. Cetb UHTEepHET. Anpecauus B cetu MuTepHet. [IpoTokos
cteka TCP/IP. Cuctema TOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojlceTu ¢ IOMONILI0 Macok moxacereil. CereBoe
agMuHUCTpUpoBaHue. [lolydeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i10M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
ITAKETOB.

Buast  pestensHocth B cetw  Uurepner. CepBuckl  HMHTepHera.
['eonndopManmoHHbIe CUCTEMBI. |'€00KaIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hanpumep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, OMpPENETICHUE 3arpyE€HHOCTH
aBTOMAarucTpaseil), tHTepHET-TOPTrOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI M yciayrd. CouuanbHbIE CETU —
OpraHu3alus KOJUICKTUBHOTO B3aMMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWjia TOBEACHUs B KubepmpocTpaHcTBe. [Ipobiema moamuHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIe 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIOJIb30BAHUEM
UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOmme mpoOsieMbl 3aluThl
uHbopMaluu 1 nHpopMannoHHOU 6e3omacHocT. CpeacTBa 3auThl UHPOPMAITUU
B KOMITbIOTE€pPaX, KOMITBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HHPOPMAITHOHHBIX
cucremax. [IpaBoBoe obecrieueHre HHGOPMALIMOHHONW O€30MaCHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(HIEHIIMATbHON MH(QOpMaLlMK, XpaHAUIEHCs Ha MEPCOHATIbHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe o0ecreyeHrue U CrocoObl
OOpbObI C HUM. AHTHUBUpPYCHBIE Nporpammbl. OpraHusanus JUYHOTO apxXuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3amura apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIUQPHI.
[udper npoctoir 3amensl. [ludp Lesaps. [udpp Buxenepa. Anroputm
mgpoBanus RSA.

Teopernyeckune 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusie u 3HaHusd. MHopmannoHHble mpolecckl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE M JUCKPETHbIE BEJIWYMHBI W CUTHaIBL. HeobxoaumocTb
JUCKpEeTU3aluy MH(opManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Neperayud u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe KoAaupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOBI.
JlexoaupoBaHue COOOIIEHMI, 3alTMCAHHBIX C MOMOILIBI0O HEPABHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. Eqununbl n3mepenus koiandectsa nHpopManunu. AsndaBUTHBIN TOIX0M K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIBIX M JAPOOHBIX YHCEN B
NO3ULIMOHHON cucteMe cuuciieHus. CBOWCTBa MO3ULIMOHHOM 3amUCU  Yucha:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHHA. AJITOPUTM IIEPEBOAA LIEJIOT0 Yucia U3 P-U4HON CHCTEMBI CUMCIIEHHS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHOW npoOu B NECSITHUHYIO.
AJNTOPUTM epeBO/Ia IIEJI0r0 YKCIa U3 IECITUUHON CUCTEMBI cUMCIIeHHs B P-1uunysio.
[lepeBos KOHEUHOU HecaTUUYHOU ApoOu B P-munyro. /[BonuHas, BOCbMEpUYHAS U
HIECTHAALIATEPUYHAsI CUCTEMbI CUUCIICHHUS, CBSI3b MEXKIY HUMU. ApudMeTHyecKkue



omnepaluy B MO3MLUHUOHHBIX CHCTEMAax CUMCICHHUS. TponyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanne TtekctoB. Komupoka ASCII. OpHobGaiiTHBIE KOIUPOBKH.
Craagapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH()OPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIECHHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX NP 33JJaHHBIX pa3pelieHuH U IyOrHe KOJUPOBaHUS I[BETA.
[[BetoBhie Monenu. BekTopHoe komupoBanue. Dopmatbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. OneHKka HHPOPMAIMOHHOTO 00bhEMa 3BYKOBBIX JTaHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIckasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyII€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHMUS.
Jlormueckue TtoxnecTa. Jloka3zaTenbCTBO JIOTMUECKUX TOXKIAECTB € IOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepaiyy 1 onepaluy HaJl MHOKECTBaMHU.

3aKoHBl aNreOpbl JOTUKHU. ODKBUBAJCHTHBIE MPEOOpa3OBaHUS JIOTUYECKUX
BbIpakeHUU. JlIornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIe CUCTEMBI TOTUUECKUX (DYHKITHM.

Kanonnueckne  gopmbl  nmormueckux  BblpaxkeHuil.  CoBepIlICHHbBIE
JU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJINIIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Muoropa3psanbeii cymmarop. [locTtpoeHne cxeM Ha JOTMYECKUX DSJIEMEHTax II0
33IaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIllUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTHYECKOMN CXEME.

[IpencraBneHne HENbIX 4YUCET B MaMATH KOMIIblOTepa. OrpaHU4YeHHOCTH
JAarna3oHa 4YuCeNl MpPU OrPaHMYCHUH KoludecTBa paspsaoB. llepenonHeHune
pa3psIHONM CeTKH. be33HakoBbIE M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIH
JIOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCE.

[lobutoBbie norumyeckue omnepauuu. Jlornyeckuii, apupmMeTuyeckuii u
nukanaeckut  casuru. lludpoBanue ¢ momompl0 TOOMTOBOM — omepauu
«uckimovaromee NIy,

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B IMaMsITH KOMIBIOTEpA. 3Havalias
4acTh M MOPSAJIOK uKcia. Jlnana3oH 3Ha4eHUM BeleCTBEHHBIX uucen. [Ipobdiemsl
XPAHEHUsI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJIMYECTBA
pa3psaoB. BeimonmHeHne omnepanuid C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OnpeneneHne BO3MOXKHBIX pPE3yJbTATOB pabOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI WCIOJHUTEISIMA M BBIUHMCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
UCXOIHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET JAaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHusl 3a7ad Ha KomibloTepe. MHCTpyMeHTanbHbIE CpEACTBa:
TPaHCIATOP, OTJIaAYuK, mnpo@uiupoBIMK. KoMnuisuus W HUHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3pabOTKH. MeToapl  OTIaAKH  MPOTPAMM.
Hcnonb3zoBanue TpaccupoBOouHbIX Tabmun. Otiagounbii BbeIBOA. [lomarosoe
BBINIOJIHEHUE NTpOorpaMMbl. Toukn octanoBa. [IpocMoTp 3HaYeHUI IEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tumbl naHHBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHBIE, CHMBOJIBHBIE, JTJorndueckue. Bernenus. CiioxHbIe
ycnoBus. Lukiel ¢ ycnoBuem. Llukibl mo mnepemeHHoW. B3anmo3zameHSIeMOCTb
pa3nuYHBIX BUAOB LUKIOB. HMuBapuanT mukia. CocTaBieHHEe LHKIA C
VCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKJIA.

JlokymenTupoBanue nporpamm. McenonszoBanne koMMmeHTapues. [loaroroska
ONMCAHMS MPOrPaMMbl U HHCTPYKIIMH JUIS TIOJIB30BATEIIS.

AnropuTMBI 00pa0OTKM HATypalbHBIX YKCEN, 3AMMCAHHBIX B MO3ULMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MEeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaXO0XJIE€HWE CYMMbl M NpPOU3BENEHUs IUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHMCEN B 3aJlaHHOM Juanasone. [IpeacraBieHue
Yyucia B BUJI€ HA00pa MPOCThIX COMHOXKUTENEH. AITOpUTM OBICTPOTO BO3BEJICHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHamuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnoBrie mepeMennbie ((paitioBrie ykazatenu). Utenue u3 Qaitna. 3anuch B daii.

Pazouenue 3agaun Ha noazagaun. [logmporpammel (mpoueaypsl U GYHKIIHH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakranbl). PekypcuBHblE Mpolenypbl u
¢bynkun. Mcnonb30Banue cTeKka Al OpraHu3aliyi peKypCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUONMMOTEK  MOANPOTPAaMM  CTOPOHHMX  MPOU3BOJIUTENEH.
MoaynbpHBIN IPUHIKUII IOCTPOEHUS IIPOTPAMM.

Yucnennsie MeTobl. TouHOE U NPUOIKEHHOE pelieHus 3aAaun. YnCIeHHbIE
METOJIbl PELICHHUs] ypaBHEHUN: METoJA mepedopa, METOJ MOJIOBUHHOTO JEJICHUS.
[Tpubnxk€HHOEe BHIYKCICHUE JIJIMH KPUBBIX. BbrumciieHue rmiomaneid Quryp c
MOMOIIBI0 YHUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METOJl Tpamneuui).
[Touck ™akcumyma (MHUHUMYMa) QYHKIUM OJHOM TEPEMEHHONM METOJIOM
MOJIOBUHHOTO JEJIEHUSI.



OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIMU  sI3bIKA
pOrpaMMUPOBaHUS JJisi 0OpabOTKH CUMBOJIBHBIX CTPOK. AJNTOpUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa3z0OueHne CTPOKH Ha CJI0BA MO MPOOETHHBIM CUMBOJIAM, TIOMCK TIOJICTPOKH BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HaWJICHHOM MOJICTPOKHU Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM alipaBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM OTPAHUUYCHUSIM.
[IpeoOpa3zoBaHue YnCiia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH YHCEN. BbramciieHne 0000mEHHBIX
XapaKTePUCTHUK 3JIEMEHTOB MACCUBA WJIM YUCJIOBOU MOCIEA0BATEILHOCTH (CYMMBI,
MIPOU3BEICHUS, CPEIHEr0 apu(hMETUIECKOT0, MUHUMAJIBHOTO U MaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 3aJ[aHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
Mmy3bIpbKa, METOJ BBIOOpa, cCOpTUpOBKa BcTaBKamu). COpPTHpPOBKA CIHUSHUEM.
brictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOoMuYHBIN MOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIE MacCcuBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aMOJHEHUE ABYMEPHOTO YHCIOBOTO MAacCHBA IO 3aJJaHHBIM ITpaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MAcCCHBE, BHIYMCIECHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEpPHOI'O MacCHBa.

NupopmanuoHHbIe TEXHOJIOIUH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opporpadbun u rpammatuku. CpencTBa IMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoineccope.  Mcnons3oBanue  ctuiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHoOcku, orjaBieHue. KosuektuBHas paboTra ¢ JTIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUSI B TEKCTOBBIX Mpoiieccopax. OOJayHbIe CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuia nuTupoBanuss HICTOYHUKOB U 0(DOPMIICHUS
oubnuorpaduuecknx cchuiok. OdopMieHHe CHUCKa TUTEPATYPhl. 3HAKOMCTBO C
KOMITBIOTEPHOW BEPCTKOW TEKCTa. TeXHUYecKHMe CpeAacTBa BBOJA TEKCTA.
Crenuann3npoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUECKUX TEKCTOB.

Anamm3 naHHbIX. OCHOBHBIC 3a7a4M aHajdu3a JaHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukaiuys, KiacTepu3anus, aHaiu3 oOTKIoHeHuu. IlociaemoBaTenbHOCTD
perieHus 3a7a4 aHajn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYHUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHWE MOJIeTH, NMpeoOpa3oBaHUE JAaHHBIX,
BU3yaJIM3allisl JTaHHBIX, UHTEPIpETaIs pe3yabratoB. [IporpammHubie cpeacTBa U
WHTEPHET-CEPBUCHI AJi1 00paOOTKM U MpPEICTaBlICHUs JaHHbIX. bosbiine naHHbIe.
MamunHoe o0yuenue. MaTeniekTyanbHblil aHaIU3 TaHHbIX.



AHanu3 JaHHBIX C MOMOINBIO AJIEKTPOHHBIX TaOnuil. BeUucieHue cymmbl,
CpeAHero apupmMeTHuIecKoro, HaubobIIET0 (HAUMEHBIIIETO) 3HAUCHHS AUAIa30Ha.
Beruucnenune koagduimeHta KOppelsuuu ABYX psaaoB AaHHBIX. [locTtpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢bynxmuii. [logbop mHUM TpeH[a, pelIeHne 3a/1ay MPOTHO3UPOBAHUS.

YuciaeHHoe pelIeHHE YpaBHEHHWH C TIOMOIIBI0 Toadopa mMapaMmerpa.
OnTtuMH3anMs Kak MOMCK HaWJIy4dyllero pelieHys B 3a/laHHbIX ycioBusx. LleneBas
byHKIus, orpannyeHus. JIokaabHbIE U IT00aTbHBIN MUHUMYMBI 11€J1IEBOM (DYHKITUH.
Perenne 3a1a4 ONTUMHU3AIUH C IOMOIIBIO AIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHI

Teopernueckue MOAXOAbI K OLIGHKE KOJIM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH MH(opmaruu. @opmyna Xapriau. MHpopManus u BEpOSTHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JnaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AITOpUTMBI CKATHUs TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KoJMpoBaHus 11BeTa. OCHOBHBIC Hjien anropuTMoB cxkatusi JPEG, MP3.

CkopocTh Tmepeayu JaHHBIX. 3aBUCUMOCTh BpPEMEHU Tiepefayd  oT
HH(POPMAITMOHHOTO 00BbEMA JTAHHBIX U XAPAKTEPUCTUK KaHaia CBA3U. [IpuduHbBI
BO3HUKHOBEHHUs OIMUOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Tepenaye JTaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMmoHEHTBI cucTeMbl W UX B3aumopcucTBue. CHCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopgenun u moaenupoBanue. Llens MoxennpoBanusi. COOTBETCTBHE MOJAEIH
MOJICIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICIUPOBAHUS B BHUJIE, YIA0OHOM IS
BOCIIpUATHS yeioBeKoM. I'padudeckoe npeacrapieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHBIe MOHATHS. Buasl rpadgor. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHUI], CIIUCKOB CMEXHOCTU. Perenue
AITOPUTMUYECKUX  3a/lad, CBS3AaHHBIX C aHaimu3oM TpadoB  (IMOCTpOEHUE
ONTUMAJBLHOTO TYTH MEXIYy BepliMHaMu Tpada, oOmpeaesieHHe KOJIUYeCcTBa
Pa3TUYHBIX MyTEH MEXKy BEpITHHAMU OPUEHTUPOBAHHOTO AITUKINYECKOTO Tpada).

JlepeBns. bunaproe nepeBo. JlepeBbsi moumcka. CrocoObl 00xoma mepesa.
[IpencraBnenne apupMeTHUECKUX BBIPAXKEHHUM B BHE AepeBa. JIuCKpeTHbIe Urpbl
JIBYX UTPOKOB C MojHoU nHpopMmanuei. [loctpoenue aepesa nepedbopa BapuaHTOB,



OMMCAHKWE CTPATErHH UTPhl B TAOIMUYHON (opme. BBIUrphIIHbIE U TPOUTPHILITHBIE
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOrO MHTEJUIEKTAa. CepBHUCHI MAIIMHHOTO IEPEBOJA U
pacmno3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. neHTHPHUKAIUS U TOUCK
N300pKECHUN, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B oOydaronux cucreMax. Vcrnonb3oBaHue METOJIOB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIe ceTu.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUeE

dopmann3zanus NOHATHS aroputMa. MammuHa TelopruHra Kak yHUBepcaabHas
MoJenb BeruncieHuil. Tesuc Yépua—Twropunra.

OueHka CII0KHOCTH BbIUMCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
aMsITH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cioxxHocTH. [lepebopHsbie anroputmsl. [IpruMepsl pa3nuyHbIX aITOPUTMOB PELICHUS
OJIHOM 3a7a4M, KOTOPBbIE UMEIOT PA3JINYHYIO CII0KHOCTD.

[lonck mpOCTBIX 4YHCENl B 3aJaHHOM JWAIla30HE C MOMOIIBID AITOPUTMA
«peueTo DparocheHay.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMEeTHKU.

CnoBapu  (accollMaTWBHBIE MAaCCUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexu. AHamM3 MPaBUILHOCTH CKOOOYHOTO BBhIpaXEHUs. BbluucieHue
apu(PMETUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOUN PpopMme.

Ouepenu. Mcnosip3oBaHuE ouepenn Il BpEMEHHOIO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMAaJIbHOIO OCTOBHOIO JepeBa
B3BEUICHHOTO CBSA3HOTO HEOpUEHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa UIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu sl 00Xo/a JiepeBa.

JluHaMpyeckoe MNporpaMMHUpPOBAaHME KakK METOJ pELIeHHs 3aJad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO
JUHAMUYECKOTO MPOTrPaMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3aJ1a4M ONTUMHU3ALUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
knaccel. CBo#cTBa M MeTONbl 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAU3.



Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
WNukancynsiuys, Hacae0BaHKue, MOTUMOpPHU3M.

Cpenbl ObicTpod pa3paboTku mnporpamM. lIpoektupoBanue wuntepdeiica
nojb30oBaTess. Micrnonab30BaHUE TOTOBBIX YIIPABISIEMBIX JIEMEHTOB JIJ151 IOCTPOCHUS

uHTepderica.
O030p  s3bIKOB  mporpammupoBanusi.  lloHsTme 0  mapaxurmax
IPOTPaMMHPOBAHHS.

HNupopMmanuoHHBIE TEXHOJIOT UM

Otanbl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJICIMPOBAHUS:  MOCTAHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHHME  MOJIENH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOACIHPOBAHUSI.

JuckpeTu3anuss OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBMKeHus. MoaenrpoBaHue OMOJIOTHUECKUX CUCTEM.
MaremaTudyeckre MOJIeId B HSKOHOMHUKE. BBIYMCIUTENbHBIE JKCIEPUMEHTHI C
MOJESIMHU.

OOpaboTKa pe3yJabTaTOB SKCHEPUMEHTA. METOoJ] HAaUMEHBIINX KBaJPaTOB.
OneHka 4YHCIOBBIX TApPaMETPOB MOJCIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN T10 PE3YJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MiMurtanmonsHoe
MojenupoBanue. CUCTEMBbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensimoHHBIE) Oa3bl JMaHHBIX. Tabnmuna — mMpeacTaBiIeCHUE
cBelleHHi 00 OMHOTHMHHBIX 0O0BekTax. Iloie, 3amuch. Kimrou Tabmunel. Padora c
roroBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTupoBka u
bunbTpanus TaHHBIX. 3ampoChl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpamu.
Brluncnsembie moJs B 3ampocax.

MHorotabnuunbie 6a3bl JaHHBIX. THIIBI CBsA3EH MeXy TabauiamMmu. BHenHmi
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

NutepHer-ipuiioxkenus. I1loHaTue o cepBepHON U KIIMEHTCKOM 4acTsAX CauTa.
TexHonorus «KJIUEHT — CEpPBEP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu xackamubix tabmury ctuieit (CSS). Cuenapum Ha s3eike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka (aijioB Ha CauT.

BBox m300paxkeHUi ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(POBBIX YCTPOUCTB
(mudpoBbIX (PoToanmapatoB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB M JIPYTUX
yctpoictB). ['padmyeckuii penaktop. Pazpemenue. Kaapuposanue. Mcnpapienue
nepcriekTuBbl.  ['mcrorpamma.  Koppekius  ypoBHEH, KOppeKuMs  IIBETa.
OOecuBeurBaHUE I1IBETHBIX M300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIbTPHI.



MHorocnolinpie u3o0pakeHus. TekcroBble ciou. Macka cnosi. Kananbl.
CoxpaHenue BbaeneHHOW oOnactu. [loaroroBka miuttoctpanuil st BeO-calToB.
AHUMUPOBaHHBIE U300PAKEHUS.

Bektopnas rpaduka. I[lpumutuBsl. HM3MmeHeHue mOpsAIKa SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpussie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamnus pacTpoBbIX U300paXeHU.

[ IpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozenel. CeTouHsle
Mojziend. Marepuanel. MogenvpoBaHue HCTOYHUKOB OCBemieHus. Kamepsl.
AnnutuBHble TexHONOTHH (3D-nipunTepsl). [ToHsATHE O BUPTYalbHON peaqbHOCTH U
JIOTTIOJTHEHHOM PEaIbHOCTH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaX)arOT TOTOBHOCTh U  CIIOCOOHOCTh
00y4arommxcs pPYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTALM, TO3UTUBHBIX BHYTPEHHHX
yOEXJIEHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
00111eCTBa, paclIMPEHUE KUZHEHHOTO OIbITa U OMNbITA ACATEILHOCTH B MpPOIIECCE
peanu3alu  CpeJCTBaMU  y4eOHOro TMpeaMeTa OCHOBHBIX — HampaBieHUMN
BOCIIUTATENBHOU JESITEIBHOCTH.

B pesynaprate wusydenuss HHPOPMATUKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA
U TPaBOMNOpsA/IKa, COOJIOJIEHHE OCHOBOMOJIAraloUUX HOPM HH(POPMAIIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIlMOHAIU3Ma,
KceHOOOMHN, JTUCKPUMHUHALIUM TIO COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIuI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHUs UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOT'O OOIIEeCTBRA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAs OCTETUKY HAy4YHOTO W
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJBI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pu3u4ecKoro BOCHUTAHMS:

chOpMHPOBAHHOCTh  3J0pOBOTO M  Oe3omacHoro  oOpas3a  >KW3HH,
OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHUCIIE 32 CUET COOMIOACHUS



TpeOOBaHMI  0Oe30macHOl  AKCIUlyaTallud  CPeACTB  MHGOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TE€XHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

uHTEepec K cdepaM MpoPecCHOHATLHON AESTENbHOCTH, CBS3aHHBIM C
WHOOPMATUKON, MPOTPAaMMHUPOBAHUEM M HMH(POPMAIMOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMUA Ha JOCTIKCHUAX HAyKW WH(OOPMATUKA W HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBepLIaTh OCO3HAHHBIM BbIOOp Oynymied mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMI0O U C€aMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHE TJI00aTBHOTO XapakTepa JKOJOTHYECKHX MpoOJeM M IMyTed HuX
pelieHus, B TOM 4YuclAe C Y4€TOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKH, JOCTHKEHHUSIM HAyYHO-TEXHUYECKOrO Mporpecca H
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(HOPMAIIMOHHBIX PECYPCOB,
MH(POPMAITMOHHBIX TPOIECCOB U HH(MOPMAIMOHHBIX TEXHOJOTHI B YCIOBHUSX
unppoBoil TpaHchopmMauu MHOTHUX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B nporuecce 10CTUXKEHNS TUYHOCTHBIX PE3YIBTATOB OCBOCHHUS IPOTPAMMBI IO
uH(popMaTHKe y OOyYaIOMIMXCS COBEPIICHCTBYETCS 3MOLMOHANIBHBIM MHTEIUIEKT,
npeanojaraiommii copMUpOBaHHOCTD:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHHE K JIOCTHKEHHUIO LU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATh, MCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUHW KOMMYHHUKAIIUU, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.



METAINIPEIJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHbIC
pe3yabTaThl, OTPAaXCHHBIE B YHUBEPCAJBbHBIX YUEOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
YHHUBEpCAIIbHBbIE y4YeOHbBIC NEHCTBUS, PETYJSTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITENNFHO  (OPMYNIHUpPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccmaTpuBath €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUA /I CpaBHEHUS,
Kkiaccudukanuu u 00001IeH S,

OTIPENAETATh ILIENU JEATEIbHOCTH, 3a/laBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTYDKCHUSI,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHsS MPOOJEMBbI C YYETOM aHallU3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJICTh HABBIKAMH y4EOHO-UCCIEOBATEIBCKON U MTPOSKTHOM ESITEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO/IOB PEIICHUS IPAKTUIECCKUX 3aa4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

OCYIIECTBIATh Pa3NWYHbIe BUABl ACSITETLHOCTH MO TMOJYYCHHUIO HOBOTO
3HAHMS, €r0 WHTEPIpPETAINH, MPeoOpPa30BaHUIO U TMPUMEHEHUIO B Pa3TUYHBIX
y4eOHBIX CHUTyalMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIC 3a7adydl B 0Opa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUTIOTE3Y €€ PeIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUIA, 33]]aBaTh MapaMeTPhl H KPUTEPUH PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILECTBISATH IEJICHAINIPABICHHBIN TOUCK TEpeHoca CPEACTB M CHOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HENIEITeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJCH, MpEiaraTb OPUTHHAILHBIC MMOIXObI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs UHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMAaTU3alUil0 |
WHTEPIPETANNUIO HHPOPMAIIMH PA3IUIHBIX BUIOB U (hOPM MPEACTABICHUS;

co3daBaTh TEKCTBI B Pa3aUYHBIX ¢dopMarax ¢ y4ETOM Ha3HAYCHUS
uHQOpMaAIUu U IIEJICBOM  ayJUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPEICTABIICHUS U BU3yallU3alluy;

OIICHMBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh WH(POpPMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIIEHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ COOI0ICHUEM TPEOOBAHMI I)PTOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(MOpPMAIMOHHON
0e301acHOCTH;

BIAJCTh  HAaBBIKAMHM  pAacloO3HaBaHWS W 3aUTHl  WH()OpMaIuH,
nH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJbHbIE Y4eOHbIE 1eHCTBUS

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax KU3HHU;

pacrmo3HaBaTh HeBepOalbHBIE CpPEICTBAa OOIIEHUS, TOHMMATh 3HAYCHHE
COLIMAJbHBIX 3HAKOB, PACIO3HABATHh MPEINOCHUIKM KOH(JIUKTHBIX CUTyalUd U
CMSITYaTh KOH(JIUKTHI;

BIaJeTh  Ppa3IMYHBIMU  croco0amMu  OOIIEHUS M B3aUMOJEHCTBUA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMSATYaTh KOH(MIMKTHBIE CUTYallUH;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHSI C HCMOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAasA AesITeJIbHOCTD:

MOHMMATh W KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThI;

BBIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0TO YJICHA KOJUIEKTUBA;

NPUHUMATh II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JIEUCTBUSL MO KX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa M KaXKJI0T0 Y4aCTHUKA KOMAaH bl B OOIININ
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TPOCKTHI, OLEHMBATh UJEHU C TO3UIUU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErHYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIbHON
JESITENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEIICHUS] TPOOIIEMBI C YUETOM UMEOIIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacCHIMPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAHIINH B
pa3HBIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HUX PE3YIbTATOB U



OCHOBAHMM, MCMOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIXKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NPU aHaJIU3€ pe3yJIbTaToOB
NEATEIIbHOCTH.

3) npuHATHS ce0s U APYTrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJIbTaToB
JEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydenus kypca MH(POpPMATUKH YIIIyOJEHHOro YpoBHsS 6 10
Kaacce 00ydaromuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YIbTATHI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MH(POPMALMH M CBA3aHHBIX C HEH
IPOLECCOB B NPUPOJIE, TEXHUKE M OOLIECTBE, MOHATHAMH «HUHPOPMALUL»,
«MH(OPMALIMOHHBIN MPOIIECCH, KCUCTEMAY», KKOMIOHEHTHI CUCTEMBI», «CUCTEMHBII
ah ey, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS,;

BJIaJ€HUE METOAaMHM IOouCKa HHpopMauuu B ceth HHTepHET, yMeHue
KPUTUYECKU OLIEHUBATh MH(OpMaLMIO, MONTYYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHbIE, TPUBOJAUTH IPUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HAlpaBJICHHUs  HCIOJIb30BAaHUS, YMEHHUE
KJIaCCU(PUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIM3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHanu3 OTKJIOHEHU), MOHUMATh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4 aHAJIM3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlMsl TaHHBIX, HUHTEPIPETAIUs Pe3yIbTaToB;

NMOHMMAaHWE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHII;

BJIa/ICHUE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 0OecrieueHust AJi PEIIeHHs] Y4eOHbIX 3a]1a4 110 BEIOpaHHON
crenuain3aluu;

HaJIM4Me MPECTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHILIUIIAX OPTaHU3aALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
MIPUJIOKEHUM;



MOHUMAaHUE yrpo3 HHPOPMAIIMOHHON 0€30MaCHOCTH, UCIIOIb30BAHNE METOIOB
U CPEACTB MPOTHBOJCUCTBHUS STUM YIrpo3aMm, COOJIOJieHHe Mep Oe30MacHOCTH,
MPEAOTBPAIIAIOINX HE3aKOHHOE PACHPOCTPAHEHHE TEPCOHAIBHBIX JIAHHBIX,
cobmoneHre TpeOOBaHUN TEXHMKH OE30MaCHOCTH M THUTHUEHBI MpU paboTe C
KOMIBIOTEPAMH U JPYTUMHU KOMIIOHEHTaMH LU(POBOTO OKPYKEHHs, TOHUMAHUE
MIPaBOBBIX OCHOB HCIIOIH30BAHUS KOMIIBIOTEPHBIX MPOrpaMm, 0a3 JaHHBIX U paOOThI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIMIIOB JAUCKPETU3AlUU PA3JIMUYHBIX BUJIOB
uHbOpMaIlMK, YMEHHE ONpEeNeniTh HHPOPMAIMOHHBIH O0O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JUCKPETU3allUH,
YMEHUE OIPEAEISITh CPEAHIO0 CKOPOCTH IEpeJaduy JaHHBIX, OLICHUBATh N3MEHEHNE
BPEMEHU TMepefayl TpH HU3MEHEHHH WHGOPMAIIMOHHOTO O0BbEMaA MaHHBIX H
XapaKTEPUCTHUK KaHaJa CBA3H;

YMEHUE KCIIONb30BaTh MPU PEUICHUH 3a/a4 CBOWCTBA MO3MLIMOHHOW 3amucu
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAHHMEM M IIOCTPOEHHS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUNUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBINIOJIHATHh ApU(PMETHUECKHUE ONEepalliy B TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3Ys
3aKOHBI aNreOphpl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
VMCTUHHOCTH, HCCJIEN0BATh O0OJACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPKAILIETO
NepeMEHHBIE, PEIIATh HECI0KHbBIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUIA;

NOHMMaHuE O0a30BbIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3amUCh YMCEN B MO3UIMOHHON CHUCTEME CUHUCIICHUS, HaXOXICHHE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JIMara3oHe, 00paboTka MHOTOpa3psIAHbIX LEIbIX
YHUCeN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MacCHMBa, COPTHUPOBKA MAacCHBa, IepeOOpHbIe
aJITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIEHHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOTrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHussMH O 0a30BBIX THUIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIPAaBISIONIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh AaHajdu3 MPEAJIOKEHHOW MPOrpaMMBbI:
ONPEAENATh PE3YNbTAThl PA0OTHl MPOTPAMMBI MPHU 33JAHHBIX MCXOJIHBIX JAHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJIYYEHUE YKA3aHHBIX
pe3ynbTaTOB, BBIABISTH JIAHHBIE, KOTOPbIE MOTYT IPHUBECTH K OIIMOKEe B padoTe
nporpaMMmel, (GOPMYITHPOBATH MPEATIOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHME CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBl U
JEMOHCTPAIlMOHHbIE MAaTEPHAJIbI C UCIIOJIBb30BAHUEM BO3MOYXKHOCTENH COBPEMEHHBIX
IIPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCIOJb30BaTh AJEKTPOHHbBIE TAOIUIIBI /ISl aHATIN3a, IPEICTABICHUS U
00paOOTKHU JaHHBIX (BKJIIOYAs BBIUMCICHHE CYMMBI, CPEIHETO apu(PMETHUECKOTO,
HauOONbIIEr0O ¥ HAMMEHBLIEr0 3HAUYEHWH, pELICHUE YpaBHEHWM, BbIOOD
ONTUMAJBHOIO  pEIIeHUs, MOoA0Op JMHMM  TpEeHAa, pElIeHue  3ajad
IIPOTHO3UPOBAHUS).

B npouecce n3yueHus Kypca HUHPOPMATHKU YIiyOJ€HHOro ypoBHs 6 11
Kacce 00yJaronMucs OyIyT JOCTUTHYTHI CIEAYIOIIHNE MTPEIMETHBIE Pe3yIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOIUPOBaHUE COOOIICHUN (TpeduKCHBIE KOABI), HCIOJIb30BATH IMPOCTEHIINE
KOJIbl, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIATH OLIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYIO BO3MOYKHYIO CPEIHIOIO
JUINHY COOOILEHUSI MPH HU3BECTHON 4YacTOTE CHUMBOJIOB, MOSCHSATH NPUHIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHSI JTAHHBIX;

YMEHHE pelllaTh aJrOPUTMUUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIU30M Trpados
(337241 MOCTPOEHUSI ONTUMAJIBHOTO ITyTH MEKy BepIIMHaMu rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX NyTe MEXIy BEpIIMHAMH OPHEHTHPOBAHHOIO
alIMKJIMYECKOTro rpada), yMeHue UCroIb30BaTh AEPEBbs PU aHATN3E U IOCTPOSCHUH
KOJOB U JUIsl IPEACTABIICHUS apU(PMETHUECKUX BBIPAXKEHHUM, MIPU pELICHUH 3a/1a4
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJ]aHHOMY AJITOPUTMY,
pa3padaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaJU30BbIBATH B BHJAE NIpOrpamMm 0azoBbIe
aJITOPUTMBbI, YMEHHUE HCIOJIb30BAaTh B MPOrPaMMax JAHHBIE PA3IMYHBIX THUIIOB C
y4€TOM OrpaHMUYEHUI Ha Juana3oH MX BO3MOXKHBIX 3HAUEHUM, MPUMEHSTHh NpU
pELICHUH 33]1ay CTPYKTYpPhI JaHHBIX (CIUCKH, CIOBAPHU, CTEKH, OUEPEH, I€PEBDS),
UCIIOJIb30BaTh 0a30Bble OMNEpALMM CO CTPYKTYpaMH JAaHHBIX, HIPUMEHSTh
CTaHJIapPTHBIE U COOCTBEHHBIEC MOAMPOrPAMMBI JIJIs1 00paOOTKH YHCIIOBBIX TaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TIPH pPa3paboTKe mporpaMm OUOIHOTEKH
HOJIMpPOrpaMM, 3HaTh (YHKUHMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpe/ibl pa3padOTKH, YMEHHE UCMOIb30BATh CPEJCTBA OTJIAIKU MPOTPaMM B
cpelie MporpaMMUPOBAHMS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CcO3/aBaTh BeO-CTPaHHULIBI,

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMU 0 0a3aX IaHHBIX, UX CTPYKTYpE, CPECTBAX
CO37aHusl U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TAOJIWYHBIE (PENSILIMOHHBIC)
0a3bl IaHHBIX (COCTABJIATH 3alPOCHl B 0a3ax JAHHBIX, BHIIOJIHATh COPTUPOBKY U
NOUCK 3amuced B 0a3e JAHHBIX, HAIOJHATH pa3paboTaHHYIO 0a3y NaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTeMaTHUECKUE MOJIEIH I aHAJIH3a
O00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH IIE]Tb MOJICTUPOBAHHSI, BHITIOIHITH aHAIH3
pE3yNIbTAaTOB, IMOJYYCHHBIX B XOJIE¢ MOJICIMPOBAHUS, OIICHUBATh COOTBETCTBHE
MOJIETI MOJIEIUPYEeMOMY OOBEKTY WM TPOIECCY, MPEACTaBIATh Pe3yJIbTaThl
MOJICTTUPOBAHUS B HArJISITHOM BUJIC,

YMEHHE OpraHW30BBIBATh JIMYHOC WH(MOPMAIMOHHOE TPOCTPAHCTBO C
UCTIONIb30BAaHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTHUH, TIOHUMaHHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MH(PPOBBIX
00pa30BaTENbHBIX CEPBUCOB,;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH MCKYCCTBEHHOT'O WHTEIUIEKTa B Pas3iIMUYHBIX OOIACTSX,
HaJIMYMe TMPEJCTABICHUH O Kpyre peliaeMblX 3aJad MAallMHHOTO OOYYeHHUs
(pacnio3HaBaHUs, KIACCU(PHUKAIMU U MPOTHO3WPOBAHNSA) HATUYME TPEIACTABICHUIN
00  HUCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnbie IIpakruueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. ludposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHmne
1.3 KomnbroTepHsie cetu
1.4 Nudopmannonnas 6€301macHOCTh
Hroro no pazneny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
IIpencrasnenue napopmanuu B
2.1 PeA opman 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpbl JOTUKU 14
2.3 Komnbrotepnas apudmernka 7
Hroro no pazneny 40
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenue B nporpaMmmupoBaHue 16
3.2 BcenomorarenbHble aaropuTMbl
3.3 YuciaeHHble METOIEI
34 AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX 5 )

JaHHBIX




3.5 ‘ AnropuT™Mbl 00pabOTKH MacCHBOB 10 5
Hroro no pasneny 44
Pasznen 4. UnopManmoHHble TEXHOJIOTUH

4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6

4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOe Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 31




11 KIIACC
KP — konTposabHbie padoTsl, [IP — npakTnyeckue padorsl

Ne KoauuecTBO 4acoB Juexktponnbie [IOP
/i HaumeHnoBaHue pa3jaesioB U TeM Beero
NporpamMmbI KP P
Pa3znes 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
1.1 npopmats u unpopmatmommse 10 1 2.5 https://kpolyakov.spb.ru/school/basebook/slides.htm
IIPOLIECCHI
1.2 MopenupoBanue 8 1 2 https://kpolyakov.spb.ru/school/basebook/slides.htm
Wroro no pazneny 18
Pa3znen 2. AnroputMbl 4 NIPOrpaMMHpPOBAHUE
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1 1 https://kpolyakov.spb.ru/school/basebook/slides.htm
2.2 AJTOpUTMBI U CTPYKTYPBI JaHHBIX 28 2 10 https://kpolyakov.spb.ru/school/basebook/slides.htm
2.3 OCHOBEI 00BEKTHO-OPHEHTHPOBAHHOIO 16 1 4.5 https://kpolyakov.spb.ru/school/basebook/slides.htm
IPOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nea 3. UndpopMannoHHbIE TEXHOJTOTHH
3.1 KommroTepro-matemaruieckoe 8 1 2 https://kpolyakov.spb.ru/school/basebook/slides.htm
MOJIETUPOBAaHUE
3.2 ba3bl naHHBIX 10 1 4 https://kpolyakov.spb.ru/school/basebook/slides.htm
33 Be0-caiiTh 14 1 4 https://kpolyakov.spb.ru/school/basebook/slides.htm
34 KomnbrotepHas rpaguka 8 1 3.5 https://kpolyakov.spb.ru/school/basebook/slides.htm
3.5 3D-MonenupoBaHue 8 2 3 https://kpolyakov.spb.ru/school/basebook/slides.htm
Wroro no pazneny 48
PesepBHOE Bpemst 20
OBILIEE KOJIMYECTBO YACOB I10
o 136 12 395




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon
Ne Hara
Tema ypoka KonTposabHbie IIpakTuyeckue
n/n Bcero U3YYeHUs
padoThI padoThI
TpeboBanus TeXHUKU 0€30MIACHOCTU U
| TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U | 04.09.2024
JIPYTUMU KOMIIOHEHTaMU IIU(GPOBOTO
OKPY>KEHUS
) [TpuHIMIIBI pabOTHI KOMITBIOTEPOB U | 04.09.2024

KOMIIBOTCPHBIX CUCTEM

3 OOMEH JaHHBIMU C ITIOMOIILIO IPHH | 06.09.2004
KonTtposepsl BHEIIHUX YCTPOMCTB

ABTOMaTHUYECKOE BHITIOJHEHUE nporpaMmaI

4 1 06.09.2024
IIPOLIECCOPOM
OnepartuBHas, IOCTOSTHHAS U

5 L[OJIFOBpeMeHHasv[ aMsATh. Koinponnepm | 11.09.2004
BHEIIHUX ycTpoucTB. IIpsimoit nocTym
aMATH

6 CoBpeMEHHbIE KOMITBIOTEPHBIE TEXHOJIOTUU 1 11.09.2024
[IporpamMMHoOe obecrieueHue KOMIbIOTEPOB,

7 KOMITBIOTEPHBIX CUCTEM U MOOMJIBHBIX 1 13.09.2024
YCTPOWCTB

g CucteMHOe ITporpaMMHOE obecrieueHue. | 13.09.2004
OnepannoHHbIE CUCTEMBI

9 Yrunutsl. [[paiiBepbl yCTPOMCTB. 1 18.09.2004

[TapannenpsHoe IporpaMMHpOBaHUE




HNucramnsauus 1 JeUHCTAILIS IS

10 18.09.2024
MPOrPaMMHOTO OOeCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUIBI

1 pa3MelieHus u I/IvMeHOBaHI/I}I (aiinos B 20.09.2024
nonaroBpemeHHoU namsTH. [labnons! s
onucaHus rpyni (aiinon
3axonogarenscTBO Poccuiickoit denepanun

12 B 00J1aCTH MPOTPAaMMHOT0 00eCrieYeHUs 1 20.09.2024
JTAHHBIX

13 KonTponbnas padora "Komnsrorep.
[Iporpammuoe obecnieueHre KOMIbIOTEpa"
[TpuHIMIIBI TOCTPOCHUS U alapaTHbIe

14 KOMITOHEHTbHI KOMITBIOTEPHBIX CETEH. 25.09.2024
CereBble MPOTOKOJIBI

15 Certb HnTEpHeT 25.09.2024

16 Pa3znenenne IP-f)eTI/I Ha IIOJICETH C IIOMOIILIO 7.09.2004
MacoK MojceTen

17 CereBoe aIMUHUCTPUPOBAHHE 27.09.2024
Bunel nestensHocTr B cetu IHTEpHET.

18 Cepsucsl UnTepHeta. ['ocynapcTBeHHbIE 02.10.2024
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

19 Nudopmannonnas 6e30macHOCTb 02.10.2024

20 BpenonocHsle nporpamMmMHoe o0ecredeHue 1 04.10.2024
METO/bI OOpBOBI C HUM

21 [IpakTnueckast pabota 1o Teme 04.10.2024

"AHTHBUPYCHBIE IPOrPaMMBbI"




22

23

Opranu3zanys JMYHOTO apXuBa UH(OPMALIUH.

PesepBHoe konupoBanue. I1aposbHas
3aluTa apXxuBa

[[IudpoBanue 1aHHBIX

09.10.2024

09.10.2024

24

25

26

Anroputm mmdposanus RSA.
Creranorpadus

[TpakTrueckas padoTa 1o Teme
"udpoBanue qaHHBIX"

KontponbHas padota "KoMnbroTepHbIe CETH.

HNudopmannonHas 6e301macHOCTh"

11.10.2024

11.10.2024

27

Wudopmanus, naHHbIC ¥ 3HAHUS.
WNudopmannoHHbIE IPOIECCH B IPUPO/IE,
TEXHUKE U OOIIECTBE

16.10.2024

28

HenpepriBHBIE U TUCKPETHBIE BETUUUHBI U
curHaibl. Heo6xoaumocTs JUCKpeTu3auu
nH(popManu, IpeJHa3HAYeHHOM 1715
XpaHeHUs, epeadu 1 00paboTKH B
U(POBBIX cUCTEMAX

16.10.2024

29

30

31

JIBonuHoe KoaupoBaHue. PaBHoMepHBIE U
HEpaBHOMEpPHBIE KOJbI. JlexkoaupoBaHue
COOOIIEHNH, 3aIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJOB

VYcenosue @ano. I[loctpoeHne 0AHO3HAYHO
JIEKOJUPYEMBIX KOJIOB C IOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

EnuHuis u3smepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA OIXOA K
OLIEHKE KOJMYECTBa HH(POpMAIIUU

18.10.2024

18.10.2024

23.10.2024




32 Cucremsl CUUCIICHUS 23.10.2024

1 [TepeBon uncel U3 OAHON CUCTEMBI 75.10.2024
CUMCIICHHUS B IPYTYIO
JIBonuHasi, BOCbMEpUYHAs U

34 LIECTHAALIATEPUYHAS CUCTEMbI CUUCIICHUS, 25.10.2024
CBS3b MEXY HUMHU
JIBonuHasi, BOCbMEpHUYHas U

35 IECTHAALIATEPUYHASL CUCTEMbI CUUCIICHUS, 06.11.2024
CBS3b MEXy HUMH
JIBonuHasi, BOCbMEpHUYHas U

36 IECTHAAIIATEPUYHASL CUCTEMbI CUUCIICHUS, 06.11.2024
CBA3b MEXIY HUMHU

37 Apudmernueckue oneparyu B 08.11.2024
MO3UIIMOHHBIX CUCTEMAaX CYUCIICHUS

33 TponuHas ypaBHOBEIIEHHAs! CUCTEMA 08.11.2004
CUHCJICHUS

39 JIBOUYHO-JECATUYHAS CUCTEMA CUHUCICHUS 13.11.2024

40 KoaunpoBanue TekcTOB 13.11.2024

41 PacTtpoBoe koupoBaHue H300paskeHH 15.11.2024
[IpakTnueckast pabota 1o Teme

42 "luckperusanus rpaguueckoi 15.11.2024
uHpopmanun"
[IBeToBbIE MOAETHN. BekTOpHOE

43 KO}‘I.I/IpOBaHI/Ie. ®opmartsl paiios. 50.11.2024
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

m Komuposanue 3Byka. OnieHka 20.11.2004

nH(pOpPMaITMOHHOTO 00BEMA 3BYKOBBIX




JTAaHHBIX TIPU 33JJaHHBIX YaCTOTE
JUCKPETU3AIMHU U PA3PSIAHOCTH
KOJIMPOBaHUsA

[IpakTuueckas pabota 1o Teme

45 ; y \ 22.11.2024
Jluckperuzaius 3ByKOBOM MHPOpMaIIUH

46 Konrponsnas pabdora "[IpencraBnenue
uHpopManuu B KoMIsrotepe"

47 OcHOBBI aJITeOPBI JTOTUKU 22.11.2024
Jlornueckue oneparuu. Tabmuibl

48 patt " 27.11.2024
HWCTUHHOCTH
Jlornueckue Belpaxenus. Jlornueckue

49 ToXaecTBa. Jloka3aTenbCTBO JTJOTHYECKUX 27.11.2024
TOXIECTB C IIOMOIIbIO TAOJIHMI] HCTHHHOCTH
ITpakTruueckas padora no Teme «Iloctpoenue

50 1 aHAJIA3 TaOJIUIl MICTHHHOCTH B TaOJUYHOM 29.11.2024
MIPOIIECCOPEN
Jlornueckwue ornepaiuy 1 ornepanuy Ha

51 patt Pttt Hax 29.11.2024
MHOECTBAMHU
Jloruueckue omnepamuy U ornepanuu Ha

52 patt patuit Had 04.12.2024
MHOECTBAMHU
3aKOHBI alreOphl JIOTHKHA. DKBUBAJICHTHBIC

53 P ! 04.12.2024
PeoOpa30BaHUS JTOTHICCKUX BhIPAKCHHIMA
Jlornueckue ypaBHEHUS U CHCTEMBbI

54 Heyp 06.12.2024
ypaBHEHUH
Jlornueckue GpyHKIMU. 3aBUCHMOCTb
KOJIMYECTBA BO3MOYKHBIX JJOTHYCCKUX

55 06.12.2024

(GyHKIUH OT KOJTMYECTBAa apryMEHTOB.
[TonHbIE CUCTEMBI TIOTHYECKUX (PYHKITHIA




56

Kanonnueckue opMbl T0rHYECKUX
BbIpakeHUI1. CoBEpIIECHHbIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJIbHBIE (POPMBI, ATITOPUTMBI KX
MOCTPOCHHS 0 TAaOJIHIIE UCTUHHOCTH

11.12.2024

57

58

Jloruueckue 31€MEHThI B COCTaBe
KOMIThIOTEpa

Tpurrep. Cymmarop. MHoropaspsaHbIit
CyMMaTop

11.12.2024

13.12.2024

59

[TocTpoeHune cxem Ha JJIOTUYECKUX
3JeMEHTaX. 3anuch JOTHYECKOTO BHIPAKCHUS
10 JJOTHYECKOHN CXEME

13.12.2024

60

61

62

MUKpPOCXEMBI U TEXHOJIOTHS UX
MIPOU3BOJICTBA

[IpeacraBnenue HenbIX Yucea B NaMsATU
KoMIbloTepa. OrpaHUYEeHHOCTh AMaa3oHa
YyyUCell MPU OTPAaHUYEHUHN KOJIUYECTBa
pa3psaoB. [lepenonHenue pa3psaaHoi ceTku
be33HakoBbIe 1 3HAKOBBIE JaHHBIE.

3HaKOBBIN OUT. JIBOMYHBINM TOTOJHUTEIbHBIN
KOJI OTPULIATENIbHBIX YU CET

18.12.2024

18.12.2024

20.12.2024

63

[ToGuTOBBIC JTOTHYECKUE OTIEPAITHH.
Jlornueckuii, apupmeTuyecKkuit u
LUKINYECKUI CBUTH

20.12.2024

64

65

IudpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckiovaroniee UM

HpCHCTaBHeHI/Ie " XPAaHCHUC B IaMATU
KOMIIBIOTCPA BCIICCTBCHHBIX YUCCII

25.12.2024

25.12.2024




Brmonnenue onepaum?l C BCIICCTBCHHBIMHA

66 YHCIIaMU, HAKOTUICHUE OMIMOOK TpH 1 27.12.2024
BBIYMCIICHUSIX
[IpakTrueckas padota no teme «M3ydeHue
67 MOPa3psIAHOTO MAIIMHHOTO MPEACTaBICHUS 1 27.12.2024
LEJbIX U BEIIECTBEHHBIX YHCEI»
68 Kontponbnas padota "OcHOBBI asireOpbl |
noruku. KommnberoTepras apudmernka"
69 AHanu3 anropuTMOB 1 15.01.2025
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpe.
70 HNHcTpymeHTanbHbIE CPEACTBA: TPAHCISTOP, 1 15.01.2025
OTIIAYUK, TPODUITUPOBIIHK
Cpena nporpammupoBanusi. Komnumsius u
71 WHTEepIpeTanus nporpamm. BupTyaibHbie 1 17.01.2025
MaliHbl. IHTerpupoBaHHas cpena
pa3paboTku
72 MeTop! OTIIAKK IPOrpaMM 1 17.01.2025
7 Tunel nepeMeHHbIX B SI3bIKE | 2 01.2025
MIPOrPaMMHUPOBAHUS
74 O06paboTKa 1eNbIX Yncel 1 22.01.2025
75 O6paboTka BeIeCTBEHHBIX YUCEIT 1 24.01.2025
76 CriyuaiiHble U IICEBIOCITYYaliHbIE YNCIIA 1 24.01.2025
77 BetBnenus. CrnoxxHble yCIOBUS 1 29.01.2025
78 [uxkiel ¢ ycmoBuem 1 29.01.2025
[ukiel MO NEpEMEHHOM.
79 B3anmo3aMeHs1eMOCTh pa3IuyHbIX BUIOB 1 31.01.2025

LIUKJIOB




O6paboTka HaTYpaTbHBIX YHUCEIT C

80 1 31.01.2025
HCII0JIb30BAaHUEM IIUKJIOB
HaxoxxaeHue Bcex IpOCThIX YHCEIl B
81 3aJJaHHOM Juana3oHe [IpakTuueckas padbora 0.5 05.02.2025
1o teme «Pelenue 3agay MET01I0M
nepedopar»
82 WuBapuaHT nukiia 05.02.2025
83 JIoKyMEHTHUpPOBAaHKE MMPOTPAMM 07.02.2025
84 Kontponbnas padota "Benenue B
nporpaMmmupoBanue”
85 OO0paboTka TaHHBIX, XPAHAIIUXCS B (haiiax 1 07.02.2025
86 PasOuenue 3amaun Ha rog3agadyu 12.02.2025
Hcnonb3oBanue cTannapTHON OMOIMOTEKN
87 s3bIKa nporpammupoBanus. [logxintouenue | 12.02.2005
O6UOIMOTEK MOAIPOrPaMM CTOPOHHUX
IIPOU3BOIUTENEN
88 [Toanporpamms! (rpoueaypsl U ¢ yHKIIUHN) 14.02.2025
89 [Tonnporpammel (poueypsl U (pyHKITIH) 14.02.2025
90 Sf;g;z:;:z&;f‘ pabora no Teme "Pa3zpaboTka 1 19.02.2025
Pekypcus. PekypcuBHble 00BEKTHI
01 (ppakransr). PexypcruBHbIE POLIENYpPHI U 19.02.2025
¢yukuu. Mcnonb3oBanue creka 1is
OpraHM3allK PEKYPCUBHBIX BHI30BOB
9 [IpakTuyeckas pabora o Teme | 1.02.2025
"PexkypcuBHBIE TOAITPOrpPaMMBbI"
93 MoaynbHBINA TPUHLIKN TOCTPOSCHUS | 1.02.2025

IIpOrpaMm




94

95

YucnaeHHbIE MCTOABI

[IpakTuyeckas padora no reme «HucienHoe
pelleHre ypaBHEHUI»

26.02.2025

26.02.2025

96

97

98

Hcnons3oBanue TUCKpETU3ALUU B
BBIUUCIIUTENIFHBIX 3a/1a4ax

[TpakTrueckas padboTa o Teme
«[TpnbmmkEHHOE BBIYHUCIICHUE JITMH KPUBBIX
U Tutonianed Gpurypy»

[TpakTrueckas padota no Teme «Ilomck
MakcuMyMma (MUHUMYyMa) QyHKIUN»

28.02.2025

28.02.2025

05.03.2025

99

OO0paboTKa CHMBOJIBHBIX JTAHHBIX.
ANTOpUTMEI 00paOOTKH CUMBOJIBHBIX CTPOK:
MOJICYET KOJIMYECTBA MOSIBJICHUN CUMBOJIA B
CTpOKe

05.03.2025

100

101

102

103

Anroput™mbl 00pabOTKH CHMBOJIBHBIX CTPOK:
pa3OueHue CTPOKU Ha CJI0Ba 110 MPOOEIbHBIM
CHMBOJIaM

Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
MIOMCK MOJCTPOKU BHYTPH JaHHOM CTPOKH;
3aMeHa HallJICHHOM MOJCTPOKH HA IPYTyIO
CTPOKY

[IpakTruyeckas padora no Teme "O6padboTka
CTPOK C UCIIOJIb30BaHUEM (DYHKITHI
CTaHJAPTHOW OMOJIMOTEKH S3BIKA
MporpaMMupoBaHus’”

FeHepauH;I CJIOB B 3aJaHHOM aJ'I(I)aBI/ITC

07.03.2025

07.03.2025

12.03.2025

12.03.2025




104

105

MaccuBbl ¥ IOCIIEIOBATEIIEHOCTH YHCEI.
[IpakTuyeckas padora o Teme "3amnoiHeHne
MaccuBa'

O0600611€HHbIE XapaKTEePUCTUKNA MacCHBa

0.5

0.5

14.03.2025

14.03.2025

106

JInHEeMHBIN NONCK 3aJaHHOTI0 3HAUCHUS B
MmaccuBe. [IpakTuueckas pabora mo reme
"JInHeHHBIN MOMCK 3aJaHHOI0 3HAYEHHUS B
Maccube"

0.5

19.03.2025

107

108

109

110

111

[IpakTuueckas padbora no teme "Ilonck
MUHHMAaJIBHOTO (MaKCUMAJIbHOTO) 3JIEMEHTA
B YHMCJIOBOM Maccuse"

CopTupoBKa 0JJHOMEPHOT'O MacCHBa.
[IpocThie METOIBI COPTHPOBKH.
[IpakTnueckas padbora no teme "IIpocTsie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka cnusiHueM. beictpas
coptupoBka MaccuBa (anroputm QuickSort).
[TpakTrueckas padota o Teme "breicTpast
COpTHUPOBKA MaccuBa'

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas paborta mo reme
" JIBOMYHBIN MOUCK"

JIByMepHbIe MaCCUBBI (MaTpPHULIbI)

0.5

0.5

0.5

19.03.2025

21.03.2025

21.03.2025

26.03.2025

26.03.2025

112
113

AAroput™bl 00pabOTKH MaTPHIL

Pemenue 3aga4 ananu3a JaHHBIX

28.03.2025
28.03.2025

114

Kontponbnas padota "AnropuT™Mbl

00pabOTKH CUMBOJIBHBIX CTPOK M MAaCCHBOB

115

CpezcTBa TEKCTOBOTO Ipolieccopa

09.04.2025




116

117

KommerotepHas BEpcTka TekcTa

[IpakTuyeckas padora no Teme "Bépcrka
JTOKYMEHTOB C MaTeMaTH4YECKUMHU
dbopmynamu"

09.04.2025

11.04.2025

118

119

120

NHCcTpyMEHTBI peLieH3UPOBAHUS

[TpakTrueckas paboTa Mo Teme
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

Oo6naunsie cepBucsl. KomiektuBHas padoTa
¢ nokymeHtamu. [Ipaktudeckas pabota mo
teme "KosutekTuBHas paboTa ¢
NOoKymeHTamu"

0.5

11.04.2025

16.04.2025

16.04.2025

121
122

Ananu3 naHHbix. boikilve TaHHbBIE

MarmHHOe 00y4eHue

18.04.2025
18.04.2025

123

AHanu3 JTaHHBIX C TTOMOIIBIO YJICKTPOHHBIX
TadJInI

23.04.2025

124

125

126

[IpakTnueckas pabora no teme "AHnanus
JAHHBIX C TTIOMOIIBIO DJIEKTPOHHBIX Ta0IHIT"

[Toctpoenue rpagukoB GyHKIMA.
[TpakTuyeckas pabora no Teme "Harmsanoe
IIPE/ICTaBICHUE PE3YIbTATOB
CTATUCTUYECKON 00pabOTKM TaHHBIX B BUJIE
Jarpamm cpeicTBaMH peIakTopa
ANEKTPOHHBIX Tabmui"

Jlunuu Tpenna. [Ipaktuueckas pabota mo
teme "llonOop nuHuu TpeHa,
MIPOTHO3UpOBaHueE"

0.5

0.5

23.04.2025

25.04.2025

25.04.2025




[TonGop napamerpa. [IpakTuueckas padbora

127 110 TeMe "UncieHHoe pellieHne ypaBHEHU ¢ 1 0.5 30.04.2025
MOMOIIBIO TTo100pa mapamerpa”
OnTumu3anus Kak MOMCK HAUITy4IIero
pElICHUS B 3a/IaHHBIX YCIOBHSIX.
128 [IpakTrueckas padota o Teme "PerneHue 1 0.5 30.04.2025
3a]a4 ONTUMH3AIHIHN C TIOMOIIBIO
ANEKTPOHHBIX Tabnui"
129 KOHTpOJ‘ILHa:I pabora "MudopmarimoHHbIe 1 07.05.2025
TEXHOJIOTUU
130 PesepBHoe Bpems 1 07.05.2025
131 PesepBHOE Bpems 1 14.05.2025
132 PesepBHoe Bpems 1 14.05.2025
133 PeszepBHOe Bpemst 1 16.05.2025
134 PesepBHOE Bpems 1 16.05.2025
135 PesepBHoe Bpems 1 21.05.2025
136 PeszepBHoe Bpemst 1 21.05.2025
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 31




11 KIIACC

Ne T KosnuecTBo yacoB
eMa ypoka
n/n P Beero | KP np
1 KonnyectBo napopmanmuu 1
2 AJITOPUTMBI CKaTUS TaHHBIX 1
3 Anroputm Xaddmana 1
4 [TpakTrueckas pabota mo Teme "CrkaTHe TaHHBIX C OMOIIBIO aJrOpPUTMa 1 1
Xadpdpmana"
5 Anroput™m LZW 1
ANTOpPUTMBI C3KaTHUS JaHHBIX ¢ orepsimu. [IpakTudeckast pabota mo Teme
6 " " 1 0.5
Cxxatue nanHbIx ¢ norepsimu (anroputmel JPEG, MP3)
7 CkopocTb nepeiauu JaHHBIX 1
8 ITomexoycTONYMBBIE KOJBI 1
9 [IpakTuyeckas pabora no teme "[lomexoycroitunBbie KObI" 1 1
10 Cuctembl. KOMIIOHEHTHI cHCTEMBI U WX B3auMoieiicTBre. CUCTEMHBIN |
s dext. Yrpasnenue kak nuHGopManmoHHbIN porecc. OOpaTHas CBA3b
11 KontponbHas padota "Undpopmanust 1 uHGOpMaIMOHHBIE TPOIECCHI" 1
12 Mojenv 1 MOJIETMPOBAHUE 1
13 ['padbr 1
14 Pemenue 3amau ¢ momoiero rpadoB 1
15 HepeBps 1
16 OCHOBBI TEOPUH UTP 1
17 [IpakTuyeckas padora o teme "[IoMCK BBIUTPHIIIHON CTPATETUN B UTPE C 1 1
noytHoM nHpopmarmen"”
18 CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA 1
19 [TpakTnueckas pabota no Teme "CpencTBa HCKYCCTBEHHOIO HHTEIIEKTa" 1 1
20 KoHnTtponbHas padora "MoaenupoBanue" 1
71 dopmanuzanus NoHITHS anroputMa. MammHa TeropuHra Kak 1

yHUBeEpcalbHas MoJeib Berunciennil. Tesuc Yépua—Trpropunra




[TpakTrueckas padota mo Teme "CocTaBiaeHUE TPOCTON TPOrPAMMBI IS

22 "
MamuHbl TeropuHra

23 Mammmuna IlocTa

24 Hopmanehnsie anropudmer MapkoBa

75 ANTOpUTMHUYECKU HEpa3pelIMMbIE 33a4u. 3a7a4ya OCTaHOBA.
HeB03MOKHOCTh aBTOMAaTHYECKOM OTJIaIKH ITPOrpamMm

26 CI10)XHOCTb BBIYUCIIEHUI

27 KonTtposnpHast padota "DieMeHTh TEOPHH AITOPUTMOB"

73 [Tonck npocThIX YKCen B 3alaHHOM JIMaNa30HE C TOMOUIbIO AJITOPUTMA
«pemreTo IparocheHar

29 HpaKTI/IquJ(aH pabota o Teme "[lorck NPOCTHIX YKMCEN B 3alaHHOM
Jana3oHe

30 MHoropa3psgHble eJble YUCIIa, 33/1a41 JJTHHHON apuPMETUKH

31 [IpakTrueckas pabora 1o Tel\'/{e "Peanu3anus BEIYUCIEHUN C
MHOTOPa3psIHBIMU YUCIAMH

32 CrnoBapu (accoruaTHBHBIE MACCUBBI, OTOOpaXEeHHs ). XAII-TaOIHUIIBI.
[TocTpoenue angaBUTHO-4YACTOTHOTO CIOBAPS AJIsl 33JaHHOTO TEKCTa

33 [TpakTuyeckas pabora 1o TeMe""HOCTpOCHI/Ie aJ1(paBUTHO-4aCTOTHOTO
cJoBaps 71 33JJaHHOTO TEKCTa

34 AHann3 TEeKCTa Ha €CTECTBEHHOM sI3bIKE. BhIeeHe mociaenoBaTeIbHOCTEN
1o 1mabsony. Perymnsipubie BelpaskeHust. YacTOTHBIN aHaIU3

35 [IpakTuyeckas pabota o Teme "AHann3 TEKCTa Ha €CTECTBEHHOM s3bIKe"

36 Creku. AHaIM3 MPaBUIBHOCTH CKOOOYHOTO BBIPAXKEHHUS

37 Brruncnenue apupmMeTn4eckoro BIpaXeHHs, 3alIMCAHHOTO B MOCT(HUKCHON
dbopme

33 [IpakTuueckas pabora no Teme "Borunciaenne apupmMeTHyecKoro
BBIPKEHHSI, 3aITMCAHHOTO B MOCTHUKCHOUN popme"”

39 Ouepenn. Mcronb3oBaHue o4uepeu A BPEMEHHOTO XPaHEHUs JaHHBIX

40 [IpakTueckas padota mo Teme "Mcnonp3oBanue ouepenn”




JepeBbs. Peanu3zanus gepeBa ¢ MOMOIIBIO CCHUTOUHBIX CTPYKTYp. JBOonyHbIE

41 (6unapusie) nepessbs. [locTpoenue nepeBa ajs 3a1aHHOTO apU(YMETHUECKOTO
BBIPa)KEHUS

42 [IpakTrueckas padota mo Teme "Mcnonb30BaHue AEPEBHEB I BBIYUCICHUS
apu(METHUECKUX BbIpaKeHUI"

43 PexypcuBHbie anroputmel 00xo/a nepesa. VMcnonab3oBaHue CTeKa U 0Yepean
U1 00X0/1a IepeBa

44 PexypcuBHble anroputmel 00xo/a gepeBa. Vcnonab3oBaHHue CTEKa U oYepen
JU1st 00X0/1a IepeBa

45 Anroputmsl Ha Tpadax. [locTpoeHre MUHUMAITLHOTO OCTOBHOTO JIEpeBa
B3BELLICHHOT'O CBSI3HOI'O HEOPUEHTHPOBAHHOTO rpada

46 O6xon rpada B rmyonny. O6xox rpada B IIHPUHY

47 KonunuecTBo paznuyHbIX MyTeld MeX 1y BEpIIMHAMU OPUEHTUPOBAHHOIO
alMKJINYecKoro rpada

48 Anroput™ JIeMKCTpBI.

49 KontponbHas padora "AHalu3 JaHHBIX M HAalMCaHUE aJrOPUTMOB"

50 [TpakTuyeckas pabora no Teme "Bbruncienue JUIMHBI KpaTyalIlero myTH
MeXly BepuinHamu rpada (anroputm Jlelkcrpsr)"

51 Anroput™m Droiina—Yopirania

52 3anauu, permaemMple ¢ IOMOLIbIO JUHAMUYECKOTO IPOrPAMMHUPOBAHMS:
BBIUMCJIEHHE PEKYPCUBHBIX (DYHKIMI

53 [IpakTuueckas padota mo Teme "Brruncienne pekypcuBHbBIX (PYHKITHH C
MOMOUIbI0 JMHAMUYECKOTO POrpaMMHUPOBaHUS"

54 3az[atnf, pelaeMple ¢ MOMOLIBI0 JUHAMUYECKOTO IPOTPpaMMHUPOBAHUS:
noJICYET KOJIMYECTBA BAPHAHTOB

55 [TpakTrueckas pabota no teme "lloacuér KOJ‘II/I‘—f‘eCTBa BAPUAHTOB C
MOMOUIbIO JMHAMUYECKOTO MPOTrpaMMHUPOBAHUS

56 3aaun, peraemMple ¢ IOMOLIbI JMHAMUYECKOTO POrPpaMMHUPOBAHUS:
3aJ]a4y ONTHUMH3AINH

57 [Tonsarue o mapaaurmax nporpammupoBanus. O030p A36IKOB

IPOrPaMMHUPOBAHHUS




58 KoHTposbHast pabota "AJATOpUTMBI U CTPYKTYPHI TaHHBIX " 1

59 [Tonsite 06 00 BbEKTHO-OPHUEHTUPOBAHHOM IPOTPAMMHUPOBAHUU 1

60 O0BekTHI U Ki1acchl. CBOMCTBA U METOALI OOBEKTOB 1

61 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIHN3 1

62 HpaKTI/I‘{CCI'('aH pabota no Teme "Mcnonap30BaHUE TOTOBBIX KJIACCOB B 1 1
porpaMme

63 Pa3paboTtka nporpaMm Ha OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MOX0Aa 1

64 HpaKTI/I‘;I'eCKa}I pabota "Pa3paboTka MpocToil mporpaMmbl C UCTIOIb30BAaHHUEM 1 1
KJIACCOB

65 Wukancymsimus. [paktudeckas p'e'160Ta no Teme "Pa3paboTka kiacca, 1 05
MCIOJIB3YIOIIET0 HHKATICYISIUIO

66 Hacnenosanue. [Tomumopduzm 1

67 [TpakTrueckas padora mo Teme "Pa3paboTka uepapxuu Kiaccon" 1 1

63 Cpenpl 6bICTpOI pa3paboTku nporpamm. [IpoexktupoBanue unTepdeiica 1
M0JIb30BATENS

69 [TpoexTrpoBanue nHTEpPeiica monab30BaTeNs 1

70 Hcnonp30BaHne TOTOBBIX YIPABIISEMBIX JJIEMEHTOB JUISl IOCTPOEHUS 1
uHTepdeiica

71 [IpakTuueckas pabora no teme "Pa3paboTka mporpaMMsl ¢ rpadpuyeckum 1 1
uHTepdeiicom"

72 M3y4eHne BTOPOro si3bIKa IpOrpaMMHUPOBaHUs 1

73 KonTtponshas padora "OOIT" 1

74 OTansl KOMIIBIOTEPHO-MATEMATHYECKOTO MOJEITUPOBAHMS 1

75 Jluckperusaiys mpu MaTeMaTHYECKOM MOJETMPOBAHUN HENPEPHIBHBIX |
npoueccoB. MoienpoBaHue IBUKEHUS

76 [IpakTuueckas padora no Teme "MonenupoBanue IBUKeHUs" 1 1

77 }'\/[O,Z[CJII/IpOBaHI/Ie 6uonornyeckux cucrem. [Ipaktuueckas pabora no reme 1 05

MogenupoBanrue OMOJIOTHIECKUX CUCTEM"
78 Marematuyeckue MOJENH B SKOHOMHKE. BrruncnuTenbHble SKCIEPUMEHTHI € 1

MOJICIISIMHA




BepostHocTHbIe MOAenu. [IpakTraeckas paboTa o teme "MiMuTaninoHHOE

79 , 1 0.5
MOJIEJIMPOBAHUE C NTOMOIIBI0 MeTo1a MoHTe-Kapiio"

80 KoMiiproTepHOE MOIETMPOBAHUE CUCTEM YIIPABIECHMS 1

81 O0paboTka pe3yIbTaTOB KCIIEPUMEHTA 1 1

82 KonTtponsHast padora "KomMnbroTepHO-MaTeMaTHUECKOE MOISIMpOBaHHE" 1

83 Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX 1

24 [Touck, copTUpoBKa M QPUIBTpALMS JaHHBIX. 3aIPOCHl HA BBIOOPKY TaHHBIX. 1
3anpocsl ¢ napamerpamu. Beluucisiemble Mo B 3apocax

85 [IpakTudeckas padora o Teme "Pabora ¢ roToBo# 6a30ii JaHHBIX" 1 1

36 MHuoroTabaudnbie 0a3bl TaHHBIX. THITBI CBS3eH MEXTy TaOJIUIIaMHU. 1
Buemnuit kimrou. LenoctHOCTh 6a3bl JaHHBIX

37 HpaKTH?eCKaﬁ pabora o Teme "Pa3paboTka MHOrOTaOIMYHOM Oa3bI 1 1
JTAHHBIX

88 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJaHHBIX 1

89 [Ipaktrueckas pabota o Teme "3anmpockl K MHOTOTA0JIMYHOM Oa3e JaHHBIX " 1 1

90 S3b1K ynipaBnenus jaHnasiMu SQL 1

91 [TpakTiueckas pabota mo Teme "YnpaBieHHe JaHHBIMU C TIOMOIIBIO SI3bIKA 1 1
SQL"

92 Hepensunonusie 6a3bl JaHHBIX. DKCIEPTHBIE CUCTEMBI 1

93 KonTposabHas pabora "ba3pl naHHbIX" 1

94 HHTepHeT-npriIoKeHU 1

95 IlonsTue o"cepBepHoﬁ U KJIMEHTCKOM 4acTAX cauTa. TeXHONIOTUsl «KIMEHT — |
cepBep», €€ JOCTOMHCTBA U HEIOCTATKU

96 OcHogsl s3p1ka HTML 1

97 [IpakTuueckas padota mo Teme "Co3annue TeKCTOBOW BeO-CTpaHHUIIBI" 1 1

98 OcHogsl s3p1ka HTML 1

99 OcHogsl s13p1ka HTML 1

100 [TpakTuueckas padota mo Teme "Co3znanre BeO-CTpaHUIIbI, BKIIOYAIOIEH 1 1
MYJIbTUMEANIHBIE 00BEKTHI (PUCYHKH, 3BYKOBBIC JaHHBIE, BI1€0)"

101 OcHoBbI KackaaHbIX Tabmu1l ctuneit (CSS) 1




[IpakTuueckas padota mo Teme "OdopmileHHE CTPAHUIIBI C TTOMOIIBIO

102 . 1 1
KacKaJHbIX Tabui cTuiei”
103 Cuenapuu Ha si3bike JavaScript 1
104 Cuenapuu Ha si3bike JavaScript 1 1
105 ®opMbI Ha BEO-CTpaHULIE 1
106 [IpakTudeckas padbora o teme "OOpadboTka JaHHBIX GopM" 1 1
107 Pa3smernienue BeO-caiiToB. Yciyra xocTuHra. 3arpyska (aiaos Ha callT 1
108 Kontposbhas padora "Beb-caiiTor" 1
109 Kanpuposanue. Mcnpasnenue nepcrnektussl. I 'nctorpamma. Koppekuus 1
ypOBHEH, Koppekuus 1Beta. O0eciiBeunBaHNe BETHBIX N300payKEHHHA
110 BBox n300pakeHuil ¢ UCTIONB30BaHUEM PA3IMYHBIX IU(PPOBBIX YCTPOUCTB. 1 05
[TpakTrueckas pabota no Teme "Ob6paboTka udpoBsIx Gororpaduit”
111 'I')GTYI_HB. Pabota c o6nacTsamu. (DFHBTpLI. [TpakTHueckas pabora 1o Teme 1 05
Peryms nudpoBeix dororpaduii”
112 MHorocnoitnblie u300paxenus. TexcroBsle ciou. Macka cios. Kanambl. 1
CoxpaHeHue BbIIEJICHHON 001acTH
113 [IpakTuueckas pabora no teme "MHorocnoiiHble n300paxxenus" 1 1
114 FOHFOTOBKa WJUTFOCTpatuil st BeO-caiToB. [IpakTuyeckas pabora mmo teme 1 05
AHUMHpOBaHHBIE N300pakeHHs"
115 Bekrophas rpaduka. Bekropuzaius pacTpoBbIX H300pakeHUH 1
116 [TpakTuyeckas pabora no reme "Bekropnas rpaduka” 1 1
117 KonTtponbHas padora "KomnbrotepHas rpaguka" 1
118 IIpuHIMITBI TOCTPOEHUS M PEJAKTUPOBAHUS TPEXMEPHBIX MOJIEIIEH 1
119 [TpakTrueckas pabota no Teme "CoznaHue NpocThIX TPEXMEPHBIX Moiemeil"” 1 1
120 Cerounblie mogenu. Marepuansl 1
121 [TpakTrueckas pabota no Teme "Cerounble Moaenu" 1 1
122 MopenupoBaHre HCTOYHUKOB OcBelleHus. Kamepbl 1
123 [IpakTuueckas padora mo teme "Penaepunr" 1 1
124 AnutuBHBIE TeXHOJOTUU (3D-nipuHTEpHI) 1
125 IToHsATHE O BUPTYaIbHOMN PEAIILHOCTHU U JAOIOJIHEHHOU PEalbHOCTH 1




126 KoHntponbnas padora "3D-monenupoanue" 1 1
127 O06001IeHre U3y4eHHOTO MaTepraia 1
128 Penrtenue 3amau 1
129 HToroBasi KOHTpoOJIbHAs paboTa 1 1
130 Pe3epBHOE Bpemst 1
131 PeszepBHoe Bpemst 1
132 PesepBHOE Bpemst 1
133 PeszepBHoe Bpemst 1
134 PeszepBHoe Bpemst 1
135 PeszepBHoe Bpemst 1
136 PeszepBHoe Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 39.5




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHKe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIHIA
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALIMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHuss y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OPraHU3alUA U

Q)YHKHI/IOHHpOBaHHﬂ KOMIIBIOTCPHBIX ceTet

1.3

ITornmanne OCHOBHBIX MNPHUHOUIIOB AUCKPCTU3AlHMU Pa3JINYHBIX BHIOB

uHpopmarun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHCEN B MO3UIMOHHON CHCTEME CUMCIICHUS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XACHHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
Juanas3oHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaU3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBENEHUSIMH O 0a3ax MaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHuA U pa60TLI C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
UCKYCCTBEHHOTO HHTEJUIEKTa B Pa3IUYHBIX OO0JACTAX; HaJIHuue
MpeJICTaBIeHU 00 MCIMOIb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPOdecCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 3aJaHHOT0 HATypaJIbHOTO YHMCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBIOJIHATH IPeoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHIA,
UCTIOJB3Ys 3aKOHBI aNreOpbl JIOTUKU; ONPEACATh KpaTyalIliuii MyTh BO
B3BEIICHHOM TIpade M KOJIMYECTBO NyTell MeXAy BeplLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1

YMeHue ucnonap30BaTh KOMIBIOTEPHO-MATEMATUUYECKUE MOJEIU JJIsS
aHamM3a 00bEKTOB U MPOLECCOB: (HOPMYIUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MMOIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJEIH MOJEIHUPYEMOMY OOBEKTY WIIU
MpolecCy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUJE

22

YMmenune kinaccu(UUIUpOBaTh OCHOBHBIE 3a7auydl  aHajiW3a JaHHBIX
(mporHozupoBaHue,  Kjlaccuukauusa, — KilacTepu3alus,  aHaIU3
OTKJIOHEHUI1); IOHUMATh IOCIIEJOBATEILHOCTh PEIICHNUS 3a/1a4 aHaAJIn3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBA JaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Ipeodpa3oBaHuEe JAHHBIX,

BU3YyaJIn3allud JaHHBIX, HHTCPIPCTAIUA PE3YJIIbTAaTOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETU3alMu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMEpeaaud MpU HW3MEHEHUU

MH(POPMALIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U
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YMeHue cTpouTh KOJ, 00€CHeuMBAIOIMNA HAUMEHBUIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHUH 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI MTOCTPOEHHUS 3alKMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHUS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YHCIAa B MO3ULHUOHHOM CUCTEME
CUUCIIEHHUSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Tabiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

2.7

2.8

YMeHue pemrath alropuTMHUYCCKUE 3a/ladd, CBS3aHHBIC C aHAIM30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHBIX MyTed MEXIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

YMeHME UCII0NB30BaTh JEPEBbs IIPU aHATIU3€ U IIOCTPOCHUH KOJIOB U IS
NpeCTaBiICHNUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3a]ad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




QITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO

UTPbI

2.9

2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

IMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIbKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsi PEUICHMs] OJHOMI

3a1a4u

Bnagenue yHHMBepCanbHBIM S3BIKOM TMPOTPAMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOIb30BaTh OCHOBHbBIC
VOPABJSIIONIME  KOHCTPYKIIMU;  YMEHHUE  OCYIIECTBIISITH  aHAIHU3
NPEJIOKEHHOW  MPOTrpamMMbl:  OMpeNessTh  Pe3ylbTaThl  pPabOThI
MIpOrpaMMbl TIPH 3aJIaHHBIX UCXOJIHBIX JaHHBIX; OMPEICIATh, P KaKUX
MCXOJIHBIX JAHHBIX BO3MOXKHO IOJIYYCHHE YKa3aHHBIX pe3yIbTaTOB;
BBISIBIIATH JIaHHBIE, KOTOpPbIE MOTYT MPUBECTH K OIIMOKe B pabore
nporpaMMbl;  (OPMYIUPOBaTH  MPEJIOKEHUS MO  YIy4YIICHHIO

MporpaMMHOT O KOoa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  HU3Y4YCHMs  S3BIKE
porpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE ANTOPUTMBI 00paboTku YHCell, YU CJIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHUCIIa B BHJE
Habopa TMPOCTBIX COMHOXHTEJEH; HaxOoXJAEHHE MaKCUMaJbHOU
(MMHMMaNBHOW) LU(PBI HATYpaIbHOIO YUCIIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplaromuM 10; BeUKCICHUE
00OOIIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMeTUYeCKOro, MHHMMAJIBHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCIIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JTAaHHbIE PA3JIUYHBIX THUIIOB C Y4YETOM OTPAaHMYEHUH Ha JMANa30H X
BO3MOXKHBIX 3HAUEHHWH, NMPUMEHATh IMPH PEHICHUH 331ad CTPYKTYPHI
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpEeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE MTOANPOTPAMMBI 17151 00pabOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; CIOJIB30BATh MPH pazpaboTKe MporpaMm




OMONIMOTEKH noamnporpamMmM; yMCHHC HCIIOJB30BaTh CPCACTBA OTJIAAKHU

IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  3JCKTPOHHbIE TaONWIBl ULl aHAJH3a,
npeCTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peleHust, ToA0Op JIMHUK TPEH/IA, PEIICHHE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIO0Ib30BaTh TAaOIWYHBIC (PEISIMOHHBIC) Oa3bl JaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BATENbHBIX CEPBUCOB




HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 1O UHO®OPMATUKE

Kon
1

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

udposast rpaMOTHOCTH

OCHOBHBIE TEHIECHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH.
[TapamienpHble BeuncaeHU. MHOTOIIPOLIECCOPHBIE CUCTEMBI.
Pacnpenenénnble BEIUMCIUTENBHBIE CUCTEMBI M 00pab0OTKa OOJIBIINX

JaHHBIX

1.2

1.3

[IpuHIAIIBI TOCTPOEHHUS U aNIapaTHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresbie mpotokonsl. Cerb MuTepner. Anpecanus B cetu VHTepHeT.
[Ipotokonsl creka TCP/IP. Cucrema nomennbix uMEH. Paznenenue IP-cetu
HAa IIOJICETH C ITOMOIIBK MAaCOK IIOJICETEN

@aitnoBas cuctema. Ilouck B ¢aitnoBoil cucreme. IlpuHnumnel pa3menieHus
u uMeHoBaHUs (ainoB B gonroBpeMeHHOW mnamsaTu. IllaGmonsl s

onucaHus rpyni (aitnos

1.4

CKOpOCTI) nepeaayn JaHHBIX. 3aBUCHMOCTD BpEMCHH 1Cpcaadyu OT

HH(bOpMaLIHOHHOFO 00BEMa JaHHBIX U XapaKTCPUCTUK KaHalla CBA3U

1.5

1.6

udpoBanne naHHbIX. CHMMETPUYHBIE M HECHMMETPHUYHBIC HIH(PHI
HIudpsr npoctoit 3amensl. udp Lesaps. [udpp Buxenepa. Anropurm
mmdposanus RSA

Kozpl, no3posstronine 00HapyKUBaTh U UCIIPABIATH OIIMOKH, BOZHUKAIOLIHE
mpu nepenade naHHbIX. PaccrosHme XommuHra. KoampoBanme ¢

noBToperrem o6utos. Koasr Xommunara

Teopernueckrne 0CHOBbI UH(POPMATUKHI

2.1

2.2

JlBonuHoe koaupoBaHHWE. PaBHOMEpPHBIE W HEPABHOMEPHBIE KOJbI.
JlexonupoBaHue COOOIIEHUHN, 3aMUCAHHBIX C TMOMOIIbI0 HEPaBHOMEPHBIX
konoB. Ycnoue dano. IlocTpoeHne 0qHO3HAYHO JNEKOAUPYEMBIX KOJOB C
MTOMOIIIBIO JIepeBa

Teopernueckue MOAXOMBI K OIIEHKE KOJIWYeCTBa MHQpopMauu. EauHUIB!
u3MepeHus: KoyimdyecTBa HH(popmanuu. ANQaBUTHBIA MOAXOA K OLEHKE
KoJmdyecTBa MH(popManuu. 3aKoH aaauTUBHOCTH WHMopmarmu. Dopmyna

Xaptau. Uapopmanus u sepoarHocts. Popmyna lllennona

2.3

Cucrempl cumcnenus. Pa3BépHyTas 3amuch LETbIX M JPOOHBIX 4YHCEN B
MO3ULMOHHON cucTeMe cuuciieHns. CBOMCTBA MO3ULIMOHHOMN 3allUCH YUCIIA:

KOJINYECCTBO I_II/I(I)p B 3allMCHU, NpPHU3HAK JCJIUMOCTU YHCJIa HAa OCHOBAHHC
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2.5

CUCTEMbI CUMCIEHHUS. AJITOPUTM INepeBoAa LEaoro uucia u3 P-nuHoi
CHUCTEMBI CUHCJICHMS B JNECATUYHYIO. AJNTOpPUTM IepeBoJa KOHEYHOW P-
WYHOM 1poOM B JAECATHUYHYIO. AJTOpPUTM IIepeBoja ILEJOro uucia u3
JNECATUYHOM CHUCTeMbl cuuciaeHus B P-uunyro. IlepeBox KoHeuHOH
IecATUYHOM  napobu B P-munyro. JIBonuHas, BOCbMepH4YHAs U
LIECTHAAUATCpUYHasl CUCTEMbl  CYMCIEHHUS, CBA3b MEXIYy HHUMHU.

ApI/I(bMeTI/ILICCKI/Ie OII€palru B IMMO3UIIUOHHBIX CUCTEMAX CHUCIICHUSA

TponuHnass ypaBHOBEIICHHAs CHCTEMa CYHMCICHUS. J[BOMYHO-ACCATUYHAS
CHUCTEeMa CUUCIICHUS

KomupoBanue TtexcroB. Kommpoka ASCII. OmHoOaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Konuposka UTEF-8. Omnpenenenne

HH()OPMAIMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUN

2.6

2.7

KommpoBanue wu3obpakenmit. Omuenka wuHQOpMaMoHHOTO  00BEMA
rpadUyecKuX JTaHHBIX NP 33JaHHBIX Pa3peIIeHNU U IITyOHMHE KOJUPOBaHUs
ugeta. [{BeroBsie Monenu. KogupoBanue 3Byka. OnieHka MHQOpMamOHHOTO
00bEMa 3BYKOBBIX [aHHBIX IPH 3aJaHHBIX YacTOTE IMCKPETU3ALMU U

Pa3psAHOCTH KOJUPOBAHUS

Anrebpa noruku. [lonsiTe BbIcKa3biBaHMs. Bbicka3bpiBaTenbHbIE (DOPMBI
(npenukatsl). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornuyeckue onepanuu. TaOnuibl UCTUHHOCTH. JlorMueckue BbIpa)KEHHs.
Jlormueckue ToxkaecTBa. Jlormdyeckue omnepauuu M ONEpaluu  Hal
MHO>KECTBaMHU.

3aKoHbl anreOpbl JIOTUKHU. ODKBUBAJIEHTHbIE NPE0Opa30BaHUS JIOTMYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornyeckue GyHKIMU. 3aBUCHMOCTh KOJMYECTBA BO3MOKHBIX JIOTHUECKUX
(GyHKIUI OT KOJIMYECTBA apIyMEHTOB.

Kanonunueckue Gpopmbl TOrMuecKUX BbIpaKEHUN

2.8

COBCpIHGHHI)Ie JAU3BbIOHKTUBHBIC KOHBIOHKTHUBHBLIC HOPMAJbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue UCTUHHOCTHU

2.9

2.10

Jlornueckne sneMEHTHl B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaaslii cymmarop. IToctpoeHne cxem Ha JOrM4ecKHUX AJIEMEHTaxX
I10 3a/IaHHOMY JIOTUYECKOMY BBIPaKEHHIO. 3aIIUCh JIOTHYECKOTO BBIPAXKEHUS

0 JJOTUYECKOU CXEME
Mopenu u MmogenupoBanue. Llenu monenupoBaHusi. A1€KBaTHOCTb MOJEIH
MOJICIIUPYEMOMY OOBEKTY WM Tporeccy. DopManuzamus TPHUKIATHBIX

3aaad.




2.11

2.12

2.13

2.14

2.15

2.16

3.1

[IpencraBienne pe3yabTaTOB MOJCTUPOBAHUS B BHJE, YIOOHOM IS
BOCHpUATHSA 4eloBeKoM. ['paduyeckoe MpencTaBiIeHHE aHHBIX (CXEMBI,
TaOIUIIBI, TPAPUKH).

[IpeacraBnenue 1enblx 4yucen B NMaMATH KommbioTepa. OrpaHUYEHHOCTh
JMaIia30Ha YKcell PU OTPaHUYEHUH KoJaudecTBa pas3psanoB. [lepenonnenue
pa3psaHON ceTkH. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCE]L.

[ToGuToBBIE JIOTHMYECKHE orepanuu. Jlornueckuii, apupMeTHYECKHA U
uukinuyeckuii casuru. lludpoBanue ¢ momonipl0 MOOUTOBOM Olepaluu

«uckirovaroiee MJINy

HpeI[CTaBJIGHI/IC BCIICCTBCHHBLIX YHMCCII B IMaMATH KOMIIBIOTCpA. 3Haqama51
4YaCTb W HOOPAAOK YHCIA. I[HaHaBOH 3HAYCHHI BCIICCTBCHHBIX YHCCII.
HpO6J’ICMLI XpaHCHHUA BCHICCTBCHHBIX YMCCII, CBA3AHHBIC C OI'PAHHMYCHUCM
KOJIMYCCTBA pa3psa10B. Breimonnenue onepaunﬁ C BCIICCTBCHHBIMU YHCJIAMH,

HaKOILICHUE OIIMOOK IIPpU BBIYUCIICHUAX

I'padbr. OcHoBHbIe oHATHS. Buabl rpadgos. Onucanue rpaoB ¢ MOMOIIIO
Marpul CMCXKHOCTHU, BCCOBBIX MATPHIL, CIIMCKOB CMCXKHOCTH. Pemntenue
QITOPUTMHUYECKHUX 3a7ad, CBSI3aHHBIX C aHAM30M TpadoB (NMOCTPOCHUE
ONITUMAIILHOTO TIYTH MEXIy BepIInHAaMH rpada, onpeesicHHe KOJINIecTBa
Pa3IMYHBIX MYTEH MEXy BEPUIMHAMUA OPHEHTUPOBAHHOTO AIUKIMYECKOTO
rpada)

Hepeswsi. bunapnoe nepeso. JlepeBbst moncka. CriocoOsl 00Xoma JepeBa.
[IpencraBinenre  apupMETHUYECKMX  BBIpaXEHUH B  BUAE  JepeBa.
Hcnons3oBanue rpadoB U JepeBbEB MPU ONMKUCAHUU 0OBEKTOB U MPOIIECCOB

OKpYyKaromero Mmmupa

JIMCKpeTHbIE UIPbI JIBYX UTPOKOB C MOJHON MH(popmarueil. [Toctpoenue
JepeBa mnepebopa BapHaHTOB, ONUCAHHME CTPATErMU WIPhl B TaOIMUHOU

(opMe. BIUrphIliHbIE U IPOUTPHIIIHBIE TO3ULIUU. BBIUTPHINIHBIE CTpaTernn

CpencTtBa HCKYCCTBEHHOTO WHTeIekTa. WaneHTtudukamms W MOMCK
n300pakeHuil,  pacrmo3HaBaHWe  Jidil.  Vcrmonb30BaHME ~ METOJ0B
HCKYCCTBEHHOTO HWHTEIJIEKTa B OOydYarommMx cucremax. lcmonb3oBaHue
METOJIOB MCKYCCTBEHHOT'O MHTEIIJIEKTa B poOoTOTeXHUKE. IHTEepHET Bemiei.

Heliponnsie cetn
ANTOpUTMBI ¥ IPOrPAMMHUPOBAHKE

CDOpMaJ'II/B anysa TIOHATHUSA aJiropurMma. Mamuna TBIOpI/IHPa Kak

YHHUBEPCaJIbHasA MOJCIb BBIYHCIIEHUH




3.2

OmneHka CI0KHOCTH BbIUMCIIEHUH. Bpemst paboTsl 1 00bEM HCIIONB3yeMOi
aMATH, HUX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OLeHKa
aCUMITOTUYECKON CIIOKHOCTH aJITOPUTMOB. AJITOPUTMBI IIOJTMHOMHUATIBHON
cinoxknoctu. Ilepebopubie anroput™mel. [Ipumepsl pa3nmUYHBIX aITOPUTMOB

peuicHuA O[[HOI>'I 3ala4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDb

33

34

Omnpenenenne BO3MOXKHBIX PE3yJIbTaTOB padOThI MPOCTEUILINX AJITOPUTMOB
YIPABICHUS  MCHOJIHUTENSMH W BBIUHCIMTEIBHBIX  QJITOPUTMOB.
OmnpeneneHne MCXOTHBIX TAHHBIX, NPU KOTOPHIX AJTOPUTM MOXKET JaTh

TpeOyeMblii pe3yabTaT

AnropuTMbl 00pabOTKK HAaTYPAIBHBIX YUCEN, 3aAIMCAHHBIX B MO3UIIMOHHBIX
CHCTEMax CUMCICHUS: pa3OMeHHe 3amiCH YHcia Ha OTAEIbHbIE HUPHI,
HaXOXXJICHHE CYMMBI W MPOW3BENCHUS IHU(Dp, HAXOKICHUE MaKCUMAIbHOU
(MUHUMAIBLHOM ) IUQPHI.

[IpencraBnenue yncna B BUJe HAOOpa MPOCTHIX COMHOXKUTENCH. ANTOPUTM
OBICTPOTO BO3BEJCHHS B CTemeHb. [IOMCK MPOCTBIX dYHCen B 3aJaHHOM

JMAIa30He ¢ TIOMOIIBIO AITOPUTMA «PEIIeTo JpaTocheHar

3.5

MHoropaspsiIHbIe IeIble YUCiia, 3a1a4d JITUHHON apupMeTUKN

3.6

Azpik nmporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tumsl
JAHHBIX: [EJIOYHCICHHbIC, BEIECTBEHHbIC, CHUMBOJbHBIC, JOTHYECKHE.
Berenenusi. Cnoxnble ycnoBus. Luknel ¢ ycrnoBuem. Lukiael 1o
IIEPEMEHHOM.

O06paboTka naHHBIX, XpaHsAuwmxcs B (aitmax. TekcToBble W JIBOUYHBIC
¢aitnel. daiinoBeie nepeMeHHbIe ((aiinoBelie ykazaTenu). UrteHue u3 daiina.
3anucek B (aidi.

Pa3buenne 3amaunm Ha monzamauu. Ilogmporpammel  (Tmpouenypsl U
GyHKIUN).

Vcnonb30BaHue CTaHAAPTHOM OMOIMOTEKH S3bIKa IPOTPAMMHUPOBAHMS

3.7

Pekypcust. PexypcuBHbie nporienypsl 1 G yHKIUH. Mcionbs3oBaHue cTeka s

opraHu3anu pCKypCHBHBIX BbI3OBOB

3.8

Yucnennele MeTojbl. TouyHOE M NPUOMIDKEHHOE pElIeHUs 3a7adyH.
YucneHHOe pelleHHue YpaBHEHUH C TMOMOINBIO Moadopa mapamerpa.
UucneHHble METOABI pELIEHUS YpaBHEHUH: MeToja mepedopa, MeToA
noyioBUHHOTO jeneHus. [lpubnmxEHHOE BBIYUCICHHUE JJIUH KpPUBBIX.
Beruucnenue miomaaei Guryp ¢ moMouibl0 YUCICHHBIX METOJOB (METOX
NPSIMOYTOJIBHUKOB, MeToj Tpamenuii). Ilouck makcumyma (MUHHUMYyMa)

(GYHKIIUU OJTHOW NEPEMEHHOI METO0M MOJIOBUHHOTO JeJIEHUs




3.9

3.10

OOpaboTka CHUMBONBHBIX JaHHBIX. BCTpoeHHbIE (YHKIMH  s3bIKa
IIPOrpaMMUpPOBaHUS 11 OOpaOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CUMBOJIBHBIX CTPOK: MOACYET KOJUYECTBA MOSIBIICHUH CUMBOJIA B
CTpOKe, pa30MeHue CTPOKHM Ha CJIOBAa MO MPOOEIHHBIM CHMBOJIAM, ITOUCK
MOJCTPOKH BHYTPU JAHHOW CTPOKH, 3aMEHA HAWJECHHOW IOJCTPOKH Ha
Apyrylo CTpoKy. I'eHepamust Bcex CJIOB B HEKOTOPOM ai(aBuTe,
YIIOBJIETBOPSIOIIMX 33aJaHHbIM orpaHudeHusiM. IIpeoOpazoBaHue uucia B

CHMBOJIBHYIO CTPOKY M 00paTHO

MaccuBel U TOCIIEOBATEILHOCTA 4YHCeNl. Bpruncienne o00600IIEHHBIX
XapaKTEpUCTHK JIEMEHTOB MAacCHBa WM YHUCIOBOM I10OCIIENOBATEIbHOCTU
(CyMMBI, TPOU3BENCHUS, CPEIHEr0 apuPMETHYECKOr0, MUHHUMAIBHOTO M
MaKCHMaJbHOTO 3JE€MEHTOB, KOJIMYECTBA DJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCIIOBHIO). JIMHEHHBIN MOMCK 3aJJaHHOTO 3HAYEHUSI B MaCCHUBE.
ANTOpUTMBI PabOTHI C JIEMEHTAMH MAacCHBa C OJJHOKPATHBIM TPOCMOTPOM
MaccuBa. CopTUpOBKa OJHOMEpHOro MaccuBa. IIpocteie MeTonbI
COPTUPOBKH (METOJA MY3bIpbKa, METOJl BHIOOpA, COPTUPOBKA BCTAaBKAMH).
CoptupoBka cinusHueM. bpicTpass copTupoBka MaccuBa (JITOPUTM

QuickSort). J[BonyHbIi TOUCK B OTCOPTUPOBAHHOM MacCUBE

3.11

3.12

3.13

JIBymMepHBIE MacCHBBI (MaTpHIBI). AJTOPUTMBI O0OPaOOTKH JBYMEPHBIX
MacCHBOB: 3alOJHEHHE ABYMEPHOIO YMCIOBOI'O MaccHBa IO 3aJaHHBIM
IpaBUiaM, TIOMCK »JJIEMEHTa B JIBYMEpDHOM MAacCHUBE, BBIYHMCIICHHE
MakcuMyMmMa (MHHMMYMa) M CyYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MAacCHUBa,
IepecTaHOBKa CTPOK U CTOJIOIIOB JBYMEPHOTO MacCHBa

CrnoBapu (accolUMaTUBHBIE MACCHUBBI, OTOOpaKeHHsI). XOII-TAOJIUIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBApPS JJIs 3aJJaHHOTO TEKCTa
Crexku. AHanM3 NPaBUIBHOCTH CKOOOYHOrO BbIpaK€HHUS. Bpruucienue
apu(pMeTHYECKOro BhIpaXKEHHU S, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Oqepem/l. Hcnons3oBaHue oucpeau AJIs1 BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

Anroput™el Ha rpadax. IlocTpoeHne MUHUMAIBHOIO OCTOBHOTO J€peBa
B3BEILICHHOTO  CBSI3HOTO  HEOpUEHTHpoBaHHOro rpada. KommuectBo
Pa3IMYHBIX IyTEeH MEXy BEpIIMHAMHU OPUEHTUPOBAHHOI'O allUKINYECKOTO
rpada. Anroputm JlelKkcTpsl

JepeBps. Peannzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. JIBOMUHBIE
(OuHapHbBIE)  J1€peBbS. Iloctpoenne  nmepeBa  maiId  3aJaHHOTO
apu(pMETHYECKOTO BBIpaXEeHHUs. PeKypcHBHbBIE alTOpUTMBI 00X0/a JepeBa.

Hcnons3oBaHue cTeka 1 oucpeaun st 06x01[a ACpeBa




3.16

3.17

I[I/IHaMI/I‘IGCKOG nporpaMMHupOBaHruC KakK MCTOA PpCHICHUA 3agad C
COXpPAaHCHUEM IIPOMECKYTOYHBIX PE3YJIbTATOB. 33,[[3‘11/1, pemacMbI€ C
IIOMOIIBIO JTUHAMHWYCCKOI'O IIPOrpaMMHPOBAHUS . BBIYUCICHUC PEKYPCUBHBIX

GyHKIUH, MOACUET KOIMYECTBA BAPUAHTOB, 3314 ONTHMH3AI[UU

[TonsiTre 06 00BEKTHO-OPHEHTHPOBAHHOM ITPOTpaMMHUPOBAaHUN. OOBEKTHI U
knaccel. CBoiicTBa W MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN
aHanu3. Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO

moaxoJa. I/IHKaHCYJ'IHI_II/IH, HacCJICJOBaHUC, HOJ'II/IMOp(bI/ISM

4.1

4.2

NudopmaninoHHble TEXHOJIOTHH

Ananu3 nanueix. OCHOBHBIC 3aJ]aud aHaM3a JAHHBIX: [IPOTHO3HPOBAHUE,
KJaccupuKanus, KJIacTepu3alus, aHanu3 OTKJIOHCHHIA.
[TocnenoBarenbHOCTh peUIEHMs 3a/lad aHAJIKW3a JaHHBIX: COOp MEPBUYHBIX
JAHHBIX, OYMCTKA U OIICHKA KayecTBa JAHHBIX, BBIOOpP U (WJIM) TOCTPOCHUE
MOJIeTH, IpeoOpa3oBaHuE JaHHBIX, BU3yalu3allus JaHHBIX, HHTePIpeTalus
pe3ynbratoB. [Iporpammusie cpeacta u IHTepHET-CepBUCHI A1 00pabOTKH
U IpeJcTaBleHus JaHHbIX. boibive qanuble. MammHHoe o0yueHue
AHanu3 JaHHBIX C NOMOUIBbIO AJIEKTPOHHBIX TaOuul. BeruncieHue cymmsl,
cpenHero apuMeTuyecKkoro, HauOONbIIET0 (HAWMEHBIIEr0) 3HaueHUs
nuarnaszoHa. Beraucnenue kodhhumenTa Koppensun IByX PSI0B JTaHHBIX.
ITocTpoeHue cronbuaThIX, TMHEWYATHIX U KPYroBbIX quarpaMuM. [loctpoenue
rpagukoB  ¢yukuuid. [logbop nWMHUM  TpeHaa, pelIeHHe  3a1ad
IIPOrHO3UpOBaHus. Perenne 3a1a4 ONTUMH3ALMH C TIOMOIIBIO AIEKTPOHHBIX

Ta0IUIL

4.3

I[I/ICerTI/ISaHI/H[ opnu MaTeéMaTHU4YCCKOM MOJCIUPOBAHNUN HCIPCPBIBHBIX
IMpoNLEeCCoOB. MOI[GJ'II/IpOBaHI/Ie JABHKCHHA. MO,Z[CJ'II/IpOBaHI/Ie OMOJIOTUYECKUX
cucteM. MaremaTudeckue MOJCIN B OKOHOMUKC. BrranciaurenbabIe
OKCIICPUMCHTBI C MOJCIISIMU. O6pa60TKa PE3YyJIbTATOB JSKCICPUMCHTA.
MeTOI[ HAaMMCHBIINX  KBAaApPaToOB. OIICHKa YHUCIOBBIX  ITapaMETPOB
MOICIINPYCMBIX 00BEKTOB U IIpOLECCOB. BoccranoBneHne 3aBUCUMOCTEH 1O

pe3ylbTaTaM 3KCIepruMeHTa

4.4

4.5

BepositHocTtHbie  moaenu.  Metoast  Monte-Kapno. MmutannonHoe
MoaenupoBanue. CUCTEMBI MACCOBOTO OOCITYKHBaHUS

Tabnuunble (pensiroHHBIE) 0aszbl MaHHBIX. Tabnuma — mTpeIcTaBICHHE
CBeJeHMI 00 OMTHOTUITHEIX 00bekTax. Ilone, 3amuce. Kirou Tadnuiel. PaboTa

C TOTOBOM 0a3o0it JaHHBIX. 3amnonHeHne 0a3bl JaHHBIX. HOI/ICK, COpPTUPOBKA U




bunabTpanus JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochl C
napameTpamu. Beraucisemble 1oJis B 3a1pocax.

MHuorotabiauanbie  0a3pl JAaHHBIX. THIBI CBA3€H MEXIy TaOIUIIAMH.
Buemnwnii kinrou. [lenoctHOCTh 6a3bI TaHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM

0a3aM JaHHBIX

4.6

TexcroBbiii mpoueccop. CpencTBa MOUMCKAa M aBTO3aMEHbl B TEKCTOBOM
nponeccope. CTpyKTYpUpOBAaHHBIE TEKCTOBbIE JIOKyMEHTbl. (CHOCKH,
ormnapiaeHue. IlpaBuna 1IUTUPOBaHUS HUCTOYHMKOB M O(OPMIIEHUS

OoubmrorpadguuecKux CCHUIOK




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
* Nndpopmaruka (B 2 yactsax), 10 kmacc/ [Honsko K.1O., Epemun E.A.,
O6mectBo ¢ orpanudeHHoM oTBeTcTBeHHOCThIO «BMHOM. JlaGoparopus
3HaHUIY; AKImoHepHoe obuecTBo «M3narensctBo «lIpocBemienue.
* Nadopmaruka (B 2 gactax), 11 kmacc/ [HomskoB K.1O., Epemun E.A.,
OObmectBo ¢ orpannyeHHou oTBeTcTBeHHOCThIO «BMHOM. JlaGopaTtopus
3HaHUI; AKuumoHepHoe odmecTBo «M3aarenbcTBo «lIpocBemenne.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
» OenepanbHas padouas nporpamma COO Mupopmatuka, yriyOaeHHbIHI
ypoBensb it 10 - 11 kimaccos.
» ABTopckas macrepckas [omsikosa K .1O.
https://kpolyakov.spb.ru/school/basebook.htm

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. bubmunoreka muppoBOro 06pa3zoBaTEILHOIO KOHTEHTA
https://lesson.edu.ru/05/07

2. Asropckas macrepckas [Honsikosa K .1O.
https://kpolyakov.spb.ru/school/osnbook/doc.htm

3. Poccuiickast a3neKTpoHHad 1mkoia https://resh.edu.ru/subject/19/
4. Yuu undopmaruky https://uchinf.ru/

5. Konnexuust MHTEpaKTUBHBIX yrnpaxkHeHui Learningapps
https://learningapps.org/impressum.php

6. bubmmoreka DITOC https://uchebnik.permkrai.ru/catalogue

7. bubnuoTrexka UHTEPAKTUBHBIX MaTepuasioB https://urok.1c.ru/library/

8. DIeKTpOHHBIN yuyeOHUK 1o uHpopMaTuke http://rom-
em?70.narod.ru/EU/pc_har.html
9. OwnmaitH-kypcebl https://stepik.org/catalog

10.YueOusnlii koMIuiekC «BbIUHCIUTEIbHAA TEXHUKA
https://www.zaurtl.ru/UKVT/UKVT.html
1 1.OHMaitH-KOMIUIATOP U OTAa4uuK https:// www.onlinegdb.com/
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