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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yrayOnEHHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yiabTaTam
OCBOGHHUSI OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
IPOrPaMMbI BOCITUTAHHS.

[IporpaMmma 1o wuHpOpMaTHKe AT TPEACTABICHHWE O IIeNAX, OOIIeH
CTpaTernd OOYYCHHs, BOCIHTAHWUS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «MHpopmaTuka» Ha YriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE IPEIMETHOE coJiep>KaHue, npeayCcMaTpUBacT ero
CTPYKTYpUPOBaHUE MO pa3zieiaM U TeMaM Kypca, ONpeAeisieT pacipeeieHUe ero
1o kinaccaM (rogam M3ydyeHus), 1a€T NPUMEPHOE pacHpe/esieHne yyeOHbIX 4acoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHIYyeMylo (TIPUMEpPHYIO)
MOCNIEIOBATEIPHOCTh ~ MX  HM3yYeHUS ¢  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.

[TporpamMma o uH(pOpMaTHKE ONpeeseT KOIUUYECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa s KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOTO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyJarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
roCcyapCTBEHHOM UTOTOBOM aTTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHeM oO1ieM 00pa30BaHUH OTPAKAET:

CYUIHOCTh HMH(OpPMATUKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 00IacTM  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMAIBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH()OPMALMOHHOU
JESITEIIHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro o0Iero o0pa3oBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKU U HUH(DOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH, OmMupaercs
Ha CoJIepKaHue Kypca WH()OPMATUKHA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETAlUI0O U 000O0IICHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOnéHHOTO ypOBHS HM3ydeHHUsT y4eOHOro mpeaMmeTa
«Uudopmartuka» OpUEHTHPOBAHBI HA TOMYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil npopecCUOHATIBHOW JIeITEbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU TOHATUSIMA W 3aKOHOMEPHOCTSIMHU, HAa KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
PU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIEC MTOIXOIbI
K U3YUYEHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOU peIMETHON 00JIacTH;

YMEHHE peuaTh THUIOBBIE MPAKTUYECKHE W TEOPETHUYECKUE 3aJayH,
XapaKTEpHbIE JUI1 MCIOJIB30BaHUS METOJOB M HMHCTPYMEHTApUsl JAHHOU
npeaMeTHOM 00J1acTu;

HaJMyue TPEACTaBICHUM O JaHHOM MpEeAMETHON O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OOJACTIMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00€CIeYnBaAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJKEHHUIO 00pa30BaHUS B
OpraHu3aiusax  npodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMH, TaKHUM Kak
porpaMMHasl WHXEHepusi, HHPOpMallMOHHAsE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0OYy4Y€HUE, TMPOMBIIIICHHBI WHTEPHET BEIIeW, WCKYCCTBEHHbIN
UHTEIJICKT, TEXHOJOTUM OeCHpOBOAHOM CBSI3M, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpENEIEHHOIO PEECTPa, TEXHOJOTWH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHasi 1enb u3ydeHusi yuyeOHoro mnpeamera «HMHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecCIeueHUe
JaNbHENIIEr0 pa3BUTHUS HWH(OPMALMOHHBIX KOMIIETEHIMH OO0y4arouierocsi, ero
TOTOBHOCTH K JKU3HU B YCIIOBHUSIX Pa3BUBAOILErOCS MHPOPMAIIMOHHOTO 00IIeCTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBsi3u ¢ 3TUM u3yyeHUE
uHpopmatuku B 10—11 kmaccax oMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJH
uHPOPMATUKH, HMHPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

cOpPMHPOBAHHOCTh YMEHHMM pa3iau4ath (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPUTEPUSMU OLICHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA TOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;



c(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHMMAHHWE COLHUAJIBHOIO,
YKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO0,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIIMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIOJEH, BOBICYEHHBIX B CO3JJaHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOoCTpaHeHre HH(OpMAIUY;

CO37laHHE YCIIOBUW HJisi pa3BUTHUSL HABBIKOB y4eOHOHM, MPOEKTHOM, HAYy4YHO-
UCCIIEIOBATENLCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMU OOYyYarommxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MHpopmMaTuka» BBIACIAIOTCS YETHIPE
TEMaTUYECKHUX pa3zelia.

Paznen «llu¢gpoBasi rpamMOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB ILU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CHCTEMBI, padoTe B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30IaCHOCTH.

Paznen «Teopernueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIMNPOCHl KOJIUPOBaHUS HWH(MOpMAIuH,
u3MepeHuss MHOOPMAIIMOHHOTO 00BbEMa JTaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy alrOpUTMOB M OLEHKY UX CIOKHOCTH,
(GbopMHpOBaHHWE HABBIKOB pEalM3allMy MPOrpaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHHI.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  TOCBALIEH  BOIPOCAM
npuUMeHEHUsT WHGOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHaIu3a
JAHHBIX, HMCMOJb30BAHUIO0 0a3 JTaHHBIX W 3JIEKTPOHHBIX TAaOMUI[ AJisl pEelIeHUs
NPUKJIAAHBIX 33]1a4.

B npuBenénnom nanee copepxaHuu ydeOHoro mpenmera «MudopmaTikay
KYPCUBOM  BBIJEJIEHBI JIONOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTENbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEJIOKEHBI I U3yUCHHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHbl ypoBEHb U3Y4YEeHHUS HMHPOPMATHKU PEKOMEHIYETCA IS
TEXHOJIOTHYECKOTO  MpOQuMiIs, OpPUEHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUeHUS
uH(popMaTUKU 00ECIEYUBAET: MOATOTOBKY O0OYyYaroluXcsi, OPUEHTUPOBAHHBIX Ha



CHEIUAIbHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHMA ¥ WH)XCHEPHBIE
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNAAAX U Cllaye
EaunHoro rocyiapcTBEHHOTO SK3aMeHa 1o HHPOpMaTHKe.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojga oOy4deHUs
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS TpPH TOJATOTOBKE paboueit
MPOrpaMMbl U MTOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4KCciI0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3ydeHus uHGopMaTuku — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kinacce — 136 yacos (4 gaca
B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU [IU(DPOBOTO OKPY>KEHHUS.

[TpuHIUIIBEI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJroBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIIbI0 IUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsiMoOii 1OCTyN K MaMsITH.

OCHOBHBIE  TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaitenbHbie BBIYHCIICHUS. MHoromnpouneccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSAX. Bcerpoennsie KOMIIBIOTEPHI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHoOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mnporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHne. OrnepanMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JAEUMHCTAULALMUSA  IPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
noyroBpeMeHHoi namsty. [llabmons! 11t onmcanust rpymn (aityios.

[Iporpammuoe obecnieuenue. JInneH3upoBanue MpPOrpaMMHOTO 00eCTICUeHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe U  CcBOOOJHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBIIMBaeMas
3aKOHOIaTeNnbCcTBOM Poccuiickorn @enepaniiy 3a HEMPABOMEPHOE MCIOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpUHIUIIBI TIOCTPOCHUS W anmnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu HTepHeT. [IpoTokoms
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetm ¢ moMomiblo Macok nonacereid. CereBoe
agMUHUCTpUpOBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3U C y3i0M ceTh. OmnpeneneHue mapuipyTa JIBHKCHUS
MTaKETOB.

Buast  pestensHoctTh B cetw  Uurtepner. CepBucbl  HMHTepHeTa.
['eonnpopMaImoOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBsi, OPOHUPOBAHUE OMIIETOB U TOCTUHHII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMAIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoil
ATUKET: NpaBHja IOBEAEHUS B KubOepmpocTpaHcTBe. [IpobieMa MmoagumHHOCTH
nosydyeHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume mpobsieMbl 3aliuThl
uHpopManuu ©  HH(popmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cucTemax. lIpaBoBoe oOecrneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBEHOW MHPOpMAIUK, XpaHSIIeHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpenoHoCHOE MporpaMMHOe 00€CreYeHUue U CIocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuszanusi JUYHOTO apxuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIHQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mudposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusle U 3HaHus. MHQOpMalMoOHHBIE NPOLIECCHl B MPUPOJE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M AMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(opManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KOAupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOBIL.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO ACKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnMHUIIBI M3MEpeHHs KonuecTBa UHPpopMauu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LEIBIX M JAPOOHBIX 4YHCEN B
NO3ULIMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCH  YHWCHa:
KOJIMYECTBO HU(P B 3alUCH, MIPU3HAK JACIUMOCTU YUCJIa HA OCHOBAaHUE CHUCTEMbI
CUMCJICHUA. AJITOPUTM IIEPEBOAA LIEJIOT0 Yucia U3 P-U4YHON CHCTEMBI CUMCIICHHUS B
JECATHUUHYIO. AJTOpUTM MepeBoja KOHEUHOW P-muHON npobu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIAa U3 AECATUYHOW CHCTEMbl cUUCiIeHHs B P-
nunyto. IlepeBon koHeuHOW necsATU4YHON JApodbu B P-munyro. JIBomuHnas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBS3b MEXAY HUMHU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUMCIEHUA. TponyHas
YPAaBHOBEIICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HH(POPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPHU 3aJIaHHBIX pa3perieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (ailios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa norukd. [loHsiTue BbICKa3biBaHUS. BbICKa3bIBaTelbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOGaWII MUCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIornueckue onepauuy U onepanuy HaJl MHOXKECTBAMU.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTHYECKHUX
BbIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBA apryMeHTOB. [1oJIHbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipaxkeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMajibHbIE (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UCTHHHOCTH.

Jlormyeckue »s1eMEHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. Iloctpoenne cxem Ha JOTMYECKUX AJIEMEHTaxX IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBienrie UENbIX 4YKMCEN B MHaMATH KoMIbioTepa. OrpaHUu4e€HHOCTH
JVana3oHa 4YHUCEel NpH OrpaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTkH. be33HakoBbIe U 3HAKOBBIE JaHHbBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JIOTIOJTHUTEINILHBIN KOJI OTPULIATEIbHBIX YUCEI.

[TobutoBbie norumdeckue omnepamuu. Jlormyeckuii, apupMeTUUECKH W
nukinyeckuii  capurn.  [lludpoBanue ¢ moMompbIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IaMSITH KOMIIBIOTEPA. 3HAuallas
4acTh U MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEMIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeinosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H TIPOrPaAaMMHPOBaHUeE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTENBHBIX alropurmoB. OrnpeaeneHue
MCXOJIHBIX TAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbIi pe3ybTar.

Oranbel peuieHus 3aaad Ha KommbroTepe. MHCTpyMEHTalbHBIE CPENCTBA:
TPAHCIATOP, OTJIATUUK, TpoGUIMpoBIIMK. KoMmumismus u UHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WurterpupoBanHas cpena pa3paboTku. Meroabsl OTIAAKU IPOrpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabnui. OTinanounsii BeiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTHUECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukner ¢ ycimoBueM. [lMKiIbl 1O NEpEMEHHOM.
B3auMo3aMeHsIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapuaHT ULHUKIIA.
CocTraBneHue 1IUKIAa C HUCIOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHust IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATENS.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJIEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoaeHue Bcex NMpOCTBIX YMCEN B 3aJlaHHOM Juaras3oHe. [IpencraBinenue
yuciia B BUJe HAOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEECHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIUXCcA B (aiiyiax. TeKCTOBbIC U TBOMYHBIC (PaiiiIbl.
daitnoBbie TIepeMeHHBIE ((aitnoBbie ykazaTtenu). Urtenwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIIUH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakranbl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[TonkmtoueHne  OMOAMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENCH.
MoynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Uucnennole Meroabl. TouHoe U NpUOIMKEHHOE pEIIEHUS 3a/Jauu.
YuclieHHbIE METObI PELIEHUS] YPAaBHEHUI: METO/ nepedopa, METO/ OJIOBUHHOTO
nenenus. [TpubnmxEéHHOE BBIYMCIEHUE ATWH KPUBBIX. BhIuncieHue miomaaen
buryp ¢ mMOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (GYHKIAKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOT'O JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS ISl 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30OHeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aM€Ha HAWJAEHHOW MOACTPOKH Ha JPYLYI0 CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUMX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel W TOCIENOBATENBHOCTH 4YHced. Bpluncienue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YUCIIOBOM MOCJIEA0BATEILHOCTH (CYMMBI,
MPOU3BEJECHUS, CPEIHEr0o apu(pMETUYECKOr0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0JHOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroputm QuickSort). J[BouuHBI TOMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBbIE MacCcuBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOIO MAacCCHBA M0 3a/IaHHBIM MPaBUJIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbie TEXHOJIOTHH

TekcToBeIil mporieccop. PenmaktupoBanue u ¢dopmarupoBanue. I[IpoBepka
opdorpadun um rpammartukd. CpencrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
npoieccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEHTBI pelieH3UpOBaHUs B TEKCTOBBIX Mpoueccopax. O0ayHble CEpBUCHI.
Henosas mnepenucka. Pedepar. I[lpaBuia 1muTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OdopmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TeXHUUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccUpUKanus, KiacTepusalus, aHanu3 oTkioHeHuil. I[locnenoBarenbHOCTH
pelleHus 3a7ady aHalu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JAaHHBIX, BHIOOP W/WIM MOCTPOEHUE MOJENH, MPeoOpa30BaHUE NAaHHBIX,
BHU3yaJIM3allvsl TaHHBIX, UHTEPIPETALMS pe3ysbTatoB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBICHUs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0y4yenue. HTeNneKTyanbHblii aHaIu3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIIEHHE CyMMBI,
CPEIHET0 apU(PMETHUECKOTr0, HANOOJIBIIErO (HAUMEHBIUIET0) 3HAUEHUS IUaIa30Ha.
Beruncnenne koad¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATBIX, JHMHEWYATBIX W KpPYroBbiX auarpamm. llocTtpoenue rpadukoB
¢dbynkimii. [Togbop auHUM TpeH[a, pEIIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM € TOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero peuleHus B 3alaHHbIX ycioBusX. Llemesas
¢yHkus, orpaHuyeHus. JlokanbHble U TJI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JE€KTPOHHBIX TAOIUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyueckue mMOAXOAbI K OLIGHKE KOJIM4ecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus v BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANrOpuTMBI CKAaTHS JAHHBIX C TMOTEPSMH. Y MEHBIICHUE
riyOuHBI KogupoBaHus 11BeTa. OCHOBHBIE Uen anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HUKHOBEHHUs OMMUOOK TIpu Tepenade JaHHbIX. KoJbl, MO3BOJISIONINE
oOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Tepenadye JTaHHBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIIOHEHTBI cUCTEMBI M WX B3auMojaelcTBHe. CHCTEMHBIN
addekrt. YnpapneHue kak nHGopMalMoHHbli nponecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens MopennpoBanus. COOTBETCTBHE MOJAENH
MOJICIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meiu MoaenupoBanus. dopmanusarus
MPUKIIAJIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICTUPOBAHUS B BHUIE, YAOOHOM JJis
BOCIIpUATHS yeiaoBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padbi. OcHoBHbie noHsTHS. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MATpUL] CMEXKHOCTH, BECOBBIX MATpPHUL, CIIMCKOB CMEXHOCTH. Pemenne
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHalu3oM rpadoB (MOCTpOEHHE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaMu rpada, OmNpelereHue KOoJuyecTBa
Pa3IMYHBIX IYT€HM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTIO ALMKIAYECKOIrO

rpada).



JlepeBns. bunaproe nepeso. JlepeBwsi moumcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TAOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMH. BEIMTPBIIIHBIE CTPATETHH.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIEKTa. CepBHCHl MAIIMHHOIO IMEpEeBOAA U
pacmo3HaBaHus ycTHOM peun. KorHutuBHbIe cepBUCHL. VaeHTH(HUKAIUS U TTOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. lcrmons3oBaHHE METONIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B OOy4aromux cucreMax. lMcnoiab3oBaHue MeTo/10B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHsle ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss ~ HOHATHS — anropurma. MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOAENb BeruncineHui. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMIITOTHYECKOW  CJIIOKHOCTH ~ QJITOPUTMOB. AJITOPUTMBI  [TOJMHOMHAIIBHON
cinoxxHoctd. [lepebopubie anroputmbsl. IlpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBIO AJITOPUTMA
«pemiero DparocheHar.

MHoropa3zpsaHble 1eible YuCiia, 3a7a4i JJIMHHOW apu(pMETHKH.

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOrO BbIpaKEeHMs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnosib3oBaHuE ouepenn Jisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOro rpada. KoaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO alIMKIMYECKOro rpada. AiroputM
JIeWKCTpHI.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHbBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuTMbl 00xoza aepeBa. Mcnonb3oBaHue creka u
ouepenu 1yt 00xX0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHpPOBAHME KaK METOJX pEIIeHus 3axad  C
COXpPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUAYECKOTO TPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (DYHKITUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMpOrpaMMHUpoBaHUH. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsuus, HacleJ0BaHue, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
noib3oBatens. VCnonb30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB A
MOCTpOEHUsI HHTEpdeiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstue o  mapagurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOIUH

OTanbl  KOMIIBIOTEPHO-MAaTEMATUYECKOTO  MOJAEIHMPOBAHUSA: MOCTAaHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cucteM. Marematuueckue  MOAEIM B DKOHOMHKE.  BbluncCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB AKCINEpUMEHTAa. MeToJ HauMEHBIIUX KBaJPaToOB.
OneHka 4YHCIOBBIX NApaMEeTPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN IO pe3yJIbTaTaM IKCIIEPUMEHTA.

BepostHocteie  mozenu.  Metoasl Monte-Kapno.  Mmwuranmonsnoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloie, 3amuch. Kimrou Tabmumel. Padora c
roToBOil 0a3o0if naHHBIX. 3amojgHeHue 0a3pl JaHHBIX. [loWIck, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alPOCHI C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAay TaOaulamH.
Buemnuit kinrou. [{enocTHOCTS 0a3bl TaHHBIX. 3aPOChl K MHOTOTAOJIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTre 0 cepBEpHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTATKU. OCHOBBI SA3bIKA
HTML wu kackamueix Tabmui ctuier (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenne BeO-caiiToB. Ycimyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CailT.

BBoa n300pakeHUil ¢ KCMONB30BAHUEM PA3IUYHBIX IU(PPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiicTB). ['padmyeckuii penaktop. Pazpemenne. Kanpuposanue. Vcnpasienne
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs  ILIBETA.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaisbl.
Coxpanenue BblIeneHHONW obOsactu. IloaroroBka miumocTpauuid Juisi BEO-CaTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpeneneHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paxeHU.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble Mmomenu. Marepuanbl. MojaenupoBaHHe HWCTOYHUKOB OCBEIICHUS.
Kameprl. Apautusable TexHonoruu (3D-nmpunrepst). Ilondarue o BupTyaiabHOU
peanbHOCTU U JOTIOJTHEHHOMN PEaIbHOCTH.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[IEHHOCTSIM  POCCHUMCKOIO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JIESITEILHOCTH B IpOIECCe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESTEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuvaromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yJIbTaThI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U TMPaBOMOpPsIKa,  COOJIIOJICHUE  OCHOBOMOJIAraloIMIMX  HOPM
WH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HaIIMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYeHUSI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBRA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOUYAs JCTETHUKY HAyYHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOIOTUH;

5) pu3u4eCcKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  oOpa3a  JKH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPeICTB MH(OPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHUBHOM JIE€ATENbHOCTH TEXHOJOTUYECKOM M COLMAIbHON
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKyIO JIESITEIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH HMHOOPMATUKU U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOP Oyaymiedl mpodeccun u
peann30BhIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4e€CKOr0 BOCIIMTAHMS:

OCO3HAHHE TJI00aTBHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIii MHOTHX cep )KU3HH COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE IIEHHOCTH HAYYHOM JeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce HoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

caMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTH aIanTHPOBATBCI K
OMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTpeMJIEHHWE K JIOCTHKCHUIO 1EeTH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOILIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIICCTBICHUM KOMMYHHUKAIIMH, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKNUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3peiaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus WHGOPMATHUKHA Ha YPOBHE CpPEIHEro OOIIEeTo
oOpa3zoBaHus y oOyuaromierocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE JEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaJIbHbIe Y4YeOHbIC NCUCTBUS, PETYISATUBHBIE YHUBEpCAIbHBbIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  IMpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBIN IMPU3HAK WMJIM OCHOBAaHUA JI1 CPABHEHUS,
KJ1accupuKanuu u 0000IIeHHUS;

ONPENENATh LEJIN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JNOCTHIKEHHSI,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaTbiBaTh IUIaH PEIICHHUs] MPOOJEMbl C YYETOM aHAIM3a MMEIOIIHUXCS
MaTepUaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JACSATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE MNpPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIN TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3alayd B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;



BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJlM3MpOBaTh 3a/auy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAINIPABIECHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAaHUS B IO3HABATEIbHYIO U MPAKTHYECKYIO O0JACTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpeUlaraTh OPUTMHANbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

BJIa/IETh HaBBIKAMH MOTydeHUsI HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBIIATh  IOUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4€TOM Ha3HAYEHUs
uHpopMauu U 1EJNEeBOM  ayJIUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MPEICTABIICHUS U BU3yaJlU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONB30BaTh  CpeAcTBa  MHGOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHH B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJeTh ~ HAaBBIKAMH  pAcClO3HABaHMS W 3aIIUTHl  WHGOpMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA

1) o61eHme:

OCYILECTBISATh KOMMYHHUKAILIUU BO BCeX cepax KU3HHU;

pacmo3HaBaTh HEBepOATbHBIE CpeACTBa OOIIEHWS, MMOHWMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh IPEANOCHUIKH KOH(MIUKTHBIX CHTyallud H
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3siInYHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOWM M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJSATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Yy4éTOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3YIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTN0 YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npemiaraTb HOBBIE TIPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJSATh IUIAH pEIIEHUs MpoOseMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pellICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJisi OICHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3yJIbTaThI:

BJIQJICHHE TPEICTaBICHUSIMH O PO WHGOPMAIMM U CBSA3aHHBIX C HEU
IPOIECCOB B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «HH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3 PerT», «MHOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(popmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB MX TOJY4YEHHs] W  HalpaBJICHUs  HCIOJIb30BAaHUSA, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCU(UKaIus, KIIaCTepU3aIus, aHaM3 OTKJIOHCHHIA), OHUMATh
MOCIIEI0BATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKAa KadecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOSHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AllMsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HaBbIKaMHU pabOThl C ONMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHus s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHOU crieluanu3anuy;

HaJIMYUE NPEICTaBICHUNH O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHIMIIAX OPTaHU3ALMU U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX
cereil, 00 oOmMX NpUHIUIAX pa3pabOTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
IIPUIIOKECHUM;



MOHMUMAaHUE Yrpo3 HWHQPOPMAIMOHHON OE30MaCHOCTH, HWCIOJIb30BAHKE
METOJIOB M CPEIACTB MPOTUBOACHCTBHUS OSTUM yIrpo3aM, COOJIOJICHUE Mep
0€30MacHOCTH, TPEAOTBPAIIAIOIIUX HE3AKOHHOE PAaCIpPOCTPAHEHUE MEPCOHATBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUM TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHUS, TOHUMAaHHE
MPABOBBIX OCHOB HCIOJB30BAaHUS KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX HU
paboTel B ceTn MIHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUHU pA3JIMYHBIX BHJIOB
uHopMaIuu, yMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHHUE ONpEeAeisaTh CPEAHIOI CKOPOCTh TepeAadyd JIaHHBIX, OILICHUBATh
W3MEHECHHE BPEMEHM Iepefayud MpU HU3MEHEHUU HHOOPMALMOHHOTO 00bEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE UCIIOJIb30BaTh MPU PELICHUH 33/1a4 CBOMCTBA MO3UIIMOHHOW 3aIUCH
YyuCel, alTOPUTMA TTOCTPOCHUS 3alIUCH YKCIIa B TTO3UIIMOHHOM CUCTEME CUUCTICHUS
C 3aJJaHHBIM OCHOBAaHHMEM M MOCTPOEHHUS YHCIa MO CTPOKE, COoJepKallel 3amuch
ATOTO 4YHUCJa B TMO3UIMOHHOW CHUCTEME CYHUCIEHUS C 3aJaHHbIM OCHOBAHUEM,
YMEHUE BBIMOJIHATh apuU(PMETHUYECKUE OIepalid B TMO3UIMOHHBIX CHCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHATh MPEOOpa30BaHUS JIOTUYECKUX BBIPAXKEHUM, HUCTIOIb3YSI
3aKOHBI aiareOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKECHUE B
JTU3BIOHKTUBHONW U KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
WCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3bIBAHHS, COACPIKAIIETO
MEPEMEHHBIE, PELIATh HECIIOKHBIE JIOTHYECKHE YPABHEHUS U CUCTEMbI YPABHEHUM;

NOHMMaHuEe O0a30BbIX aAJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
nHpopMaruu (3amuch YMCesl B MO3UIIMOHHOM CHUCTEME CUMCIICHUS, HAXOXICHUE
BCEX MPOCTHIX YKCEN B 3aJJaHHOM JIMara3oHe, 00paboTka MHOTOPA3PSAHBIX EITBIX
YyuCell, aHAJIU3 CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHUE ONPEACNISITh CI0KHOCTh M3y4aeMbIX B Kypce O0a30BBIX aJIrOpUTMOB
(cymMMupoBaHHUE DJIEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, TNepeOOpHBbIE
aJTOPUTMBI, IBOMYHBIA TOUCK) U MPUBOJAUTH MPUMEPHI HECKOJBbKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOW 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUSA BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHus MU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHME HCIOJIb30BaTh OCHOBHBIE  YIIPAaBISIOLIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISTh AaHajdu3 MPEAJIOKEHHOW MPOrpaMMBbl:
OTIPEIEISITh PE3YNBTAThl PA0OTHI MPOTPAMMEI TPU 33aHHBIX MCXOJIHBIX JTAHHBIX,
ONpEeNeNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX



PE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT TPHUBECTH K OIMUOKE B padoTe
pOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJIbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE HCIIOJIH30BaTh AJICKTPOHHBIC TAOJHIIBI JUTsI aHAIW3a, TPEICTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJIA, PEIlCHUE
3aJlay MPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca HUHPOPMATHKU YriayOJ€HHOTro ypoBHS 6 11
Knacce oOydaromuMmuca OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), MCIOJIB30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUsS] TIPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOPUTMHYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M Tpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAYy BepuIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAY  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaATh JACPEBbS MPH
aHaM3€¢ W TIOCTPOCHUU KOJOB U JUIA TMPEACTaBICHUS apUPMETUUSCKUX
BBIpAKEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 3aJ]aHHOMY aJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIITHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHJAEC MporpamMM 0a30BbIC
aJITOPUTMBI, YMEHHE HCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3JIMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pellIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIHUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBH),
WCIIOJI30BaTh 0a30BbIE OMEpalMil  CO CTPYKTypamMu JaHHBIX, MPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI 1T 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HUCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIHMOTEKU
NOANPOTpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHHE CO37aBaTh BeO-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJCHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE HCIIOIh30BaTh TAaOIUIHBIC
(pensauroHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY U TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) M CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH JIIS aHaJIN3a
O0BEKTOB M TIpoIeccoB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITTOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJYYEHHBIX B XOJIe MOJICIIUPOBAHMS, OIEHHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEeACTaBIATh
pe3ynbTaThl MOJCIUPOBAHUS B HATJISIIHOM BHIE;

YMEHUE OpraHW30BBIBATH JIMYHOEC WH(POPMAIIMOHHOE TPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAHUE OCHOBHBIX IMPHHIIMIIOB PaOOTHI, BO3MOKHOCTEH W OTpaHUUYCHUS
MPUMEHEHUST TEXHOJIOTHH MCKYCCTBEHHOTO HMHTEIIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perracMbIX 3a7ad MAIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUM
00  HWCMONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHaNbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3jaesioB U TeM DJIeKTpOHHbIe (LM (POBbIE)
KonTpoabubie | IlpakTuuecku
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoThI e padoThl
Pa3nea 1. udgpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcaibHoe 6
’ yCTPOMCTBO OOPaOOTKHU JaHHBIX
1.2 [IporpammHuoe obecrieueHne 6 https://resh.edu.ru/subject/lesson/5421/
13 K OMIILIOTEDHLIE CETH 5 https://kpolyakov.spb.ru/school/probook.htm
) p https://resh.edu.ru/subject/lesson/5497/
1.4 HNudopmanronHas 6€301macHOCTh 7 2 https://resh.edu.ru/subject/lesson/6472/
Hroro no pazneny 24
Pa3nen 2. Teoperuueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenune napopmaiuu B
2.1 pel (opwan 19 2 https://kpolyakov.spb.ru/school/probook.htm
KOMIIBIOTEpE
29 OCHOBLL AIeGOb TOHKI 14 1 https://kpolyakov.spb.ru/school/probook.htm
’ P https://resh.edu.ru/subject/lesson/5426/
2.3 Komnerotepnas apupmernka 7 1 https://kpolyakov.spb.ru/school/probook.htm
Hroro no paszneny 40
Pa3nes 3. AropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenue B nporpaMmmupoBaHue 16 0.5 https://kpolyakov.spb.ru/school/probook.htm
32 BcenomorarenbHble aaropuTMbl 2
3.3 YuciaeHHbIE METOIBI 5 https://kpolyakov.spb.ru/school/probook.htm




3.4 Anroput™mbl 00pabOTKH 5 1 https://kpolyakov.spb.ru/school/probook.htm
' CHUMBOJILHBIX JAHHBIX https://resh.edu.ru/subject/lesson/5422/
https://kpolyakov.spb.ru/school/probook.htm
33 AJTOPHTMEI 00pa0OTKH MacCHBOR 10 33 https://resh.edu.ru/subject/lesson/4905/
Uroro no pazgeny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN
O6pab
4.1 PabOTIA TEKCTOBBIX 6 2.5 https://resh.edu.ru/subject/lesson/5422/
JIOKYMEHTOB
4.2 AHanus3 JaHHbBIX 8 3
Hroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10
1 136 21.5

I[TPOT'PAMME




11 KIIACC

KoauuecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIE (HUGPOBbIE)
KonTpoabubie | IlpakTuuecku
n/n MPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI e padoThbl
Pa3zgea 1. TeopeTuueckue 0CHOBBI MH(POPMATHKH
Nuadopmanust u nabopManioHHbIE
1.1 (opua popma 10 25
MPOIIECCHI
10 Mo ZeTHDOBALIE 3 ’ https://kpolyakov.spb.ru/school/probook.htm
) A P https://resh.edu.ru/subject/lesson/5490/
Wroro no pazueny 18
Pa3zngen 2. AnropuT™MbI U NIPOrpaMMHUPOBaHUE
71 S EMCHTEI TECODHH ANFODHTMOB 6 1 https://kpolyakov.spb.ru/school/probook.htm
) p p https://resh.edu.ru/subject/lesson/5492/
2.2 AJITOPUTMBI ¥ CTPYKTYPBI TAHHBIX 28 10 https://kpolyakov.spb.ru/school/probook.htm
OCHOBBI 00BEKTHO-
2.3 OPUEHTUPOBAHHOTO 16 4.5 https://kpolyakov.spb.ru/school/probook.htm
MPOrPAMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJTOTHH
31 KomnbrorepHo-maremaruueckoe 2 )
’ MOZIENIUPOBAHKE
39 O 10 4 https://kpolyakov.spb.ru/school/probook.htm
’ a https://resh.edu.ru/subject/lesson/5816/
. https://kpolyakov.spb.ru/school/probook.htm
3.3 Be6-caiTsl 14 4 https://resh.edu.ru/subject/lesson/5494/




34 KommerorepHas rpaduka 8 3.5
3.5 3D-MonenupoBaHue 8 3
Wroro no pazueny 48
PesepBHOE Bpemst 20
OBILEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoumnuecTBo yacos
Tema ypoka
n/n
Bcero

TpeOGoBanus TEXHUKH OE€30MMACHOCTH U TUTUEHBI IPH paboTe ¢ 1

1 KOMIIBIOTEPAMH U JPYTUMU KOMIIOHEHTaMHU UG POBOTO
OKPYKEHHUS

2 [TpuHIHITBI pabOTHI KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX CHCTEM !

3 OOMeH JTaHHBIMU € TIOMOIIIBIO MIKWH. KOHTpOIIephl BHEITHUX 1
YCTPOMCTB

4 ABTOMAaTHYECKOE BBIIOJTHEHUE TTPOTrPAMMBI IIPOIIECCOPOM 1

5 OnepaTuBHasi, IOCTOSIHHAS U JOJITOBPEMEHHAS aMSTh. 1
KoHnTtpoineps! BHEMIHUX ycTpocTB. [IpsiMoil ocTymn Kk namsitu

6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUH 1

7 [TporpamMmMHoOe obecrieueHuE KOMITBIOTEPOB, KOMITBIOTEPHBIX 1
CUCTEM U MOOUIIBHBIX YCTPONCTB

8 CuctemHoe nporpaMMHoe obecrieuenue. OrnepanmoHHbIe CUCTEMBI 1

9 Yrunutel. [paiiseps! ycrpoicTs. [lapamnensHoe 1
MporpaMMHUpPOBaHUE

10 WucTannsamus 1 IeHHCTAIUISIIS TPOTPaMMHOT0 00ecTieYeHU s 1
®aiinoBsle cucTeMsbl. [[pHHIMIBI pa3MeleHNUs] © UIMEHOBAHMS 1

11 daiinoB B goaroBpeMenHoi namatu. [llabmonsr mis onucanus
rpynn Qaitnon

> 3akoHonatenbcTBO Poccuiickoit deneparn B 001acTi 1
MPOrPaMMHOT0 OOECTIeUeHNs U TaHHbIX

13 [IpuHIUIIBI HOCTPOESHUS U anfapaTHbIE KOMIIOHEHTHI 1
KOMIIBIOTEPHBIX ceTell. CeTeBble MPOTOKOJIBI

14 Cetb UnTEpHET 1

15 Paznenenne IP-ceTtn Ha nmoaceTu ¢ MOMOIIBIO MAaCOK MOACETEN 1

16 CeteBoe aIMUHHCTPUPOBAHUE 1

17 Bunpr nesrensnoctu B cety Matepuer. CepBucsl HTEpHETA. 1

I'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U YCIIYTH




18 HudopmarinonHasi 6€30macHOCTh

19 BpenonocHble mporpamMmmHoe obecriedeHre U METo Il 00pHOBI C
HUM

20 [IpakTrueckas paboTa mo TeMe "AHTUBUPYCHBIC TPOTPaMMBbI"

71 Opranuzanus TMYHOTO apxuBa nHGpopmauu. PesepsHoe
konupoBanue. [laponpHas 3ammTa apxusa

22 [[ndpoBanne TaHHBIX

23 Anroputm mudpoBanus RSA. Creranorpadus

24 [Ipaktuyeckas padora mo reme "llndppoBanue naHHBIX"

’s Wudopmanus, nannueie u 3Hanus. MHbopMalnoHHbIe MPOIecChl B
pHUpoJie, TEXHUKE U OOIIECTBE
HenpepriBHbBIE U TUCKPETHBIC BETMUYUHBI U CUTHAJIBL.

26 HeoOxoaumocTh quckpeTusanuu nHGopMaluu, NpeaHa3HaueHHON
JUTSL XpaHEHUs, Tiepeayn U o0paboTKU B IIUGPPOBBIX CUCTEMAX
JIBonuHOE KOoaupoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJIBI.

27 JlexoaupoBaHue cOOOIIEHUH, 3aMCaHHbIX C TOMOIIIBIO
HEPAaBHOMEPHBIX KOJIOB

)3 VYcnosue @ano. [ToctpoeHne 0JHO3HAYHO AEKOUPYEMBIX KOJOB C
nomotnbio aepesa. ['pad An. A. Mapkosa

79 Enunuibl usmepenus KonuuecTsa HHGpopMmaruu. AapaBUTHBIN
MOJIXO/JI K OLIEHKE KOJIM4ecTBa HH(popMaluu

30 CucTtembl CUUCIIEHUS

31 IlepeBox uncen U3 OAHON CUCTEMBI CUUCIIEHUS B IPYTYIO

3 JIBonyHasi, BOCbMEPHUYHAS U IIECTHAIIATEPUYHAS] CUCTEMBI
CUMCIIEHUS, CBSI3b MEXy HUMU

13 JIBonuHasi, BOCbMEpPUYHAs U IIECTHAIATEPUYHAS CUCTEMBI
CUMCIICHUS, CBSI3b M€Ky HUMH

34 JIBonuHasi, BOCbMEpUYHAs U IIECTHAIATEPUYHAS CUCTEMBI
CUMCIICHUS, CBSI3b M€Ky HUMH

35 Apudmernueckre onepanuy B MO3UIMOHHBIX CUCTEMaX
CUMCIICHUS

36 TponuHas ypaBHOBEIICHHAs CUCTEMA CUUCIICHUS

37 JIBOMYHO-JIECATUYHAS CUCTEMA CUUCICHHUS




38

KoaupoBanue TekcToB

39 PactpoBoe kompoBaHue n300paxeHHi

40 [Tpaktuyeckas padora no Teme "Juckperusanus rpadhudeckoi
uHpopmanuu"

41 L{BeToBBIe MOnenU. BekTopHOe koaupoBanue. @opmatsl (aiiios.
Tpéxmepnas rpaduka. @pakranbpHas rpapuka
KonupoBanue 3Byka. Onenka nHGOpMalMOHHOTO 00bEMa

42 3BYKOBBIX JaHHBIX IIPU 33JaHHBIX YaCTOTE NUCKPETU3aLUU U
Pa3psAAHOCTH KOJUPOBAHUS

43 [TpakTuyeckas padora no teme "JluckpeTu3anus 3ByKOBOH
uHpopmanun"

44 OcHOBBI aJIreOpBbl JTOTUKU

45 Jlornueckue onepauuu. TabauIbl HCTHHHOCTH
Jlornueckue BelpaxeHnus. JIornyeckne TOXK1eCTBa.

46 JloKa3aTebCTBO JOTHYSCKHUX TOXKICCTB C IIOMOIIBIO TAOJIHII
UCTUHHOCTHU

A7 [TpakTueckas pabota no Teme «Iloctpoenue u ananu3 TadbIUIL
VCTUHHOCTHU B TaOJIMYHOM IIPOLIECCOPE»

48 Jlornueckue onepanuu 1 ONEpaLUy HaJl MHOKECTBAMU

49 Jlornyeckue onepanuu 1 ONEPALUU HaJ MHOXKECTBAMHU

50 3aKoHbI anreOpsl JJOrMKU. DKBUBAJIEHTHBIE TPE0Opa30BaHus
JIOTUYECKUX BBIPAKECHUN

51 Jlornueckue ypaBHEHUs U CHCTEMBI YPAaBHEHHI
Jlornueckue QyHKIMHU. 3aBUCUMOCTh KOJIMUECTBA BO3MOKHBIX

52 JOrMYecKuX (QYHKIUN OT KOJM4ecTBa apryMeHToB. [lonHble
CHCTEMBI JIOTUYECKUX (PYHKIUH
Kanonunueckue popmsl tornueckux BoipakeHnid. CoBepiieHHbIE

53 JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMAJIbHBIE (POPMBI,
ITOPUTMBI UX MTOCTPOEHHUSI IO TaOIUIEe UCTUHHOCTH

54 Jlornueckuie 31€EMEHTHI B COCTaBE KOMIIBIOTEPA

55 Tpurrep. Cymmarop. MHoropaspsaHslii CyMMaTop

56 [TocTpoeHne cxeM Ha JIOTHYECKUX DJIEMEHTaxX. 3aluch

JIOTUYCCKOI'O BBIPAXKCHUA I10 JIOTHYSCKOU CXEeMe




57

MI/IKpOCXGMBI 1 TCXHOJIOTHA UX MPOU3BOJACTBA

HpC,I[CTaBJIeHI/Ie LEJIBIX YUCEII B [TAMATH KOMIIBIOTEPA.

58 OrpaHn4eHHOCTb IMana3oHa Yucell IPU OrPaHUYEHUH KOJIMYECTBA
paspsnoB. [lepenonnenue pa3psaHoOi CeTKU

59 be33nakoBbIe ¥ 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOTHUTEIbHBINA KO/ OTPULIATEIbHBIX YUCEI

60 [ToOuToBBIE NOTHUEcKUe onepanuu. Jloruueckuii,
apuQMeTHUECKUN U [UKIMYECKUN CABUTU

61 [udpoBanue ¢ MOMOIIHIO TOOUTOBOM OMEPAIH «HCKIIOYAIOIICe
NJIN»

& [IpencraBnenue u XxpaHeHHe B MaMSITH KOMIIBIOTEpPa
BEIIECTBEHHBIX YHUCEI

63 BrimonHenue onepanuii ¢ BeecTBEeHHBIMH YUCIIaMU, HAKOTJIEHUE
OIIMOOK IMPHU BBIYUCIICHUSIX

64 [TpakTrueckas pabota no Teme «/3ydyenue nopas3psaHoro
MAIIMHHOTO NPECTABICHUS LENbIX U BEIIECTBEHHBIX YUCEID»

65 AHanu3 aropuTMoB

66 Dranbl pelieHus 3a7a4 Ha KoMmnblotepe. THCTpyMeHTanbHbIe
CPEICTBA: TPAHCIATOP, OTJIATYHUK, MPOPUIUPOBIIUK
Cpena nporpammupoBanus. KoMnuiasiuus u MHTEpOpeTanus

67 nporpamm. BuptyaneHbsle mamnHbl. UHTErprpoBaHHas cpena
pa3paboTku

68 MeTto/1bl 0TJIaKK TPOrpaMM

69 Tunel nepeMeHHbIX B S3bIKE POTPAMMUPOBAHUS

70 O0paboTka 1ebIX Ynce

71 O6paboTKa BEIeCTBEHHBIX YHCEI

72 CrnyualiHble U IICEBAOCITYYalHbIE YnCIa

73 BerBnenus. CinoxHele ycloBus

74 [{ukmel ¢ ycnmoBuem

75 [ukel o nepeMeHHoM. B3anMo3aMeHsAEMOCTh pa3InYHbIX BUIOB
LUKJIOB

76 O6paboTka HaTypaJIbHBIX YUCEIT C UCIIOJIb30BAaHUEM ITUKIIOB




HaxosxieHne Bcex MpOoCThIX YKCeN B 3aIaHHOM JTHaNa30He

77 [IpakTuueckas pabota mo Teme «PemeHue 3aga4 METO10M
nepedopa

78 WNuBapuanTt uukia

79 JlokymeHTupOBaHuE NPOrpaMm

80 O06paboTka TaHHBIX, XpaHAIIMXCS B ¢aiinax

81 Pa3buenne 3anaun Ha noa3agaun
Hcnonp3oBaHue CTaHIAPTHON OUOIMOTEKH S3bIKA

82 nporpammupoBanus. [lonkmtouenue OUOIMOTEK TOAIPOrpaMm
CTOPOHHUX IIPOU3BOJUTENEH

83 [ToamporpaMmsl (Tpoueaypsl U G YHKITUHN)

84 [ToamporpaMmsl (Tpoueaypsl U G YHKITUHN)

85 [Tpaktuyeckas pabdora mo reme "Pazpaborka nmoamporpamm”
Pekypcus. PekypcuBHbie 00beKkTHI ((hpakTansl). PekypcuBHbIe

86 npoueaypsl U pyHkuun. Mcrnonb30BaHue CTeKa Al OpraHu3aliu
PEKYpPCUBHBIX BHI30BOB

87 [TpaxkTrueckast pabota no Teme "PexkypcuBHbIE TOITPOrpaMMBbI"”

88 MotynbHBIN NPUHITUI TOCTPOSHUSI IPOTPAMM

89 UucneHHbie METOIBI

90 [TpakTuueckas pabota mo Teme «HuCIeHHOE pelieHne
YPaBHEHUI)

91 Hcnonp30BaHne JUCKPETU3ANNN B BEIUMCITMTEILHBIX 3a1a9aX

9 [TpakTudeckast pabota mo Teme «IIpubImKkEHHOE BRIYUCICHUE
JUTMH KPUBBIX U TUIOMIAAEH GUryp»

93 [Tpaktuueckas padota nmo Teme «llorck Makcumyma (MUHIMYyMa)
b yHKITHI
O6paboTka CHUMBOJIBHBIX JAHHBIX. AJITOPUTMBI 00paOOTKHI

94 CHMBOJIBHBIX CTPOK: MOACYET KOJTUYECTBA MOSIBJICHUN CUMBOJIA B
CTpOKe

95 AnTOopuUTMBI 00paObOTKH CHMBOJIBHBIX CTPOK: pa30MEeHNE CTPOKU Ha

CJIOBa 110 HpO6€HBHBIM CHUMBOJIaM




Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: MOMCK MOJICTPOKH

96 BHYTpPH JJaHHOM CTPOKH; 3aME€HA HAWJICHHON NOJICTPOKHU Ha
APYTYIO CTPOKY
[Tpaktuyeckas pabdora o reme "O6paboTKa CTPOK ¢

97 UCIOJIb30BaHNEM (YHKIIMM cTaHIapTHOW OMOIMOTEKH SI3bIKa
porpaMmmMupoBanus"

98 ["eneparus coB B 3aJJaHHOM aj(aBHUTe

99 Maccussl u nocienoBaTebHOCTH uncen. [IpakTuueckas paboTa
1o teme "3anojiHeHue Maccusa'

100 OO000MIEHHBIC XapaKTEPUCTUKHA MACCUBA
JluHeiHbIN MOUCK 3alaHHOTO 3HaUYeHus B MaccuBe. [IpakTuyeckas

101 pabora 1o Teme "JIMHEHHBIN OMCK 3aJIaHHOTO 3HAYCHHUSI B
maccuse"

102 [TpakTuueckas pabota no Teme "llonck MUHMMAaTBEHOTO
(MaKCHUMallbHOTO0) JIEMEHTa B YHCIOBOM MaccuBe"
CoptupoBka ofHOMepHOro Maccusa. IIpocTeie MeTo b1

103 coptupoBkH. [IpakTrdeckas padota o Teme "IIpocTbie METOIBI
COPTUPOBKH MaccuBa'
CoprtupoBka ciusHueM. beicTpas cOpTHpOBKA MaccuBa (aJIrOPUTM

104 uickSort). [IpakTudeckas padora o teme "boicTpas copTHpOBKa

p p Y PTHD

Maccua"

105 JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM Maccuse. [IpakTraeckas
pabora o Teme "J{BouyHbII OUCK"

106 JIByMepHbIe MacCUBBI (MaTpPUIIbI)

107 Anroput™bl 00pabOTKH MaTPHI]

108 Pemenue 3amau ananmsa JaHHBIX

109 CpencTBa TEKCTOBOTO Ipoleccopa

110 KoMmnbrorepHas BEpCTKa TEKCTa

111 [TpakTuyeckas padora no Teme "BépcTka TOKYMEHTOB C
MaTeMaTHuecKuMu Gopmynamu"

112 NHCTpyMEHTHI pelieH3upOBAHUS

113 [TpakTuyeckas pabora o reme "MHOrOCTpaHHUYHBIE TOKYMEHTHI"

114 Ob6naunsie cepBuchl. KomekTuBHas paboTa ¢ JOKyMEHTaMH.




[IpakTruueckas padora mo teme "KomekruBHas pabota ¢
JIOKyMeHTaMu"

115 AHanu3 naHHbIX. bonblne naHHbIe

116 MarmuaHoe o0yueHue

117 AHaM3 TaHHBIX C IIOMOIIBIO AJICKTPOHHBIX TaOJIHUIT

118 [TpakTuyeckas pabora mo reMe "AHalu3 JaHHBIX C TOMOILBIO
AIIEKTPOHHBIX TaOIHIT"

[Toctpoenue rpadukoB pynkumii. [Ipaktudeckas padora o reme

119 "HarmnsigHoe nipeAcTaBiaeHUE pe3yabTaTOB CTATUCTUYECKON
00pabOTKM JAHHBIX B BHJE TUArpaMM CPEACTBAMHU PEAaKTOpa
AIIEKTPOHHBIX TAOIHIT"

120 JIunuu tpenna. Ilpaktuueckas padora o reme "[logdop muHNM
TpeH1a, NpOrHo3upoBaxue”

121 [Ton6op napamerpa. IIpakTuueckas padora no teme "UuciaeHHoe
pelieHre ypaBHEHUH C MOMOIIBIO 1T0100pa napamerpa”
OnTuMu3anus Kak HOMCK HAWIYYILIEro peleHus B 3aJaHHbIX

122 ycnoBusx. [Ipaktuueckas padora no teme "Pemenue 3agau
ONTUMU3AIMHU C TIOMOUIBIO 3JEKTPOHHBIX TaOIuUI"

123 PesepBHOE Bpems

124 Pe3epBHOE BpeMms

125 PesepBHOE Bpems

126 PesepBHOE Bpems

127 PesepBHOE Bpems

128 Pe3epBHOE Bpems

129 Pe3epBHOE Bpems

130 PesepBHOE Bpems

131 Pe3epBHOE Bpems

132 Pe3epBHOE Bpems

133 PesepBHOE Bpems




134 PesepBHOE Bpems

135 Pe3epBHOE Bpemst

136 PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KIIACC

KoanyecTBO 4acoB

Ne
Tema ypoka
n/n
Bcero
1 KonuyectBo nnpopmanmu !
2 AJITOPUTMBI CKATHSI TAaHHBIX 1
3 Anroputm Xaddmana 1
4 [IpakTuueckas padota no Teme "CrxaTue JaHHBIX C TTOMOIIBIO 1
anropurMa Xaddmana"
5 Anroputm LZW 1
6 AJNTOPUTMEI C)KaTHS TaHHBIX ¢ otepsimu. [IpakTudeckas pabora 1
o TeMe "Cxarue gaHHbIX ¢ norepsamu (anroputMel JPEG, MP3)"
7 CkopocTh nepenayu JaHHBIX 1
8 [TomexoycToiurBBIE KOIBI 1
9 [IpakTuueckas pabota no teme "TlomexoycToitunBbie KOIbI" 1
Cucrembl. KOMIIOHEHTBI CUCTEMBI M X B3aUMOJIEIICTBHE. 1
10 Cucremuslii 3¢ dexr. YnpapneHue kak HHOOPMaLMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogaenu 1 MOJETMpPOBaHUE 1
12 I'padmr 1
13 Pemenue 3amau ¢ momortnsto rpadoB 1
14 HepeBbs 1
15 OCHOBBI TEOPUU UTP 1
16 [IpakTuueckas pabota mo Teme "Tlorck BBIUTPHIIIHON CTpaTeTUH B 1
urpe ¢ nojaHoi uHdopmarmein”
17 CpencrTBa NCKYCCTBEHHOTO MHTEIIEKTA 1
13 [Ipaktuyeckas padora no Teme "CpeacTBa HCKyCCTBEHHOTO 1
UHTEeIeKTa"
19 ®opManuzanus NOHATUS alropurMa. Mamuna TelopruHra Kaxk 1

YHUBEpCaJIbHas MoJelb BbrunciieHuii. Tesuc Yépua—Twropunra




[TpakTrueckas padota mo Teme "CocTaBieHuEe IPOCTOM

20
MpOrpamMMsbl JJisi MaruHbl TeropuHra'

21 Mammuna ITocra

22 Hopwmainbnsie anropudmer Mapkosa

” ANropuTMHYECKU HEpa3pelIMMble 3a7auu. 3aa4a OCTaHOBA.
HeB03M0KHOCTB aBTOMAaTHYECKON OTJIAJIKU IIPOrPaMM

24 C10>XHOCTh BBIYMCIECHUIN

’5 [Torck IpOCTBIX YKCEI B 3aJaHHOM JUANa30HE C TOMOLIBIO
IrOpUTMa «penieTo DpaTocheHar

26 [IpakTryeckas pabora no Teme "[lorck MpOCTHIX YKCeN B
3aJlaHHOM Juana3oHe”

27 MHoropa3psiiHble Leble Yucia, 3a1a4n JITUHHON apupMeTuKu

73 [IpakTuueckas padbora no teme "Peanu3anus BEIYUCIECHUN €
MHOT0Opa3psIHbIMH yuciaMu"
CrnoBapu (accollMaTUBHBIE MACCUBBI, OTOOpaXKeHMsT). X31I-

29 tabmuipl. [Toctpoenue andaBUTHO-4aCTOTHOTO CIOBApPS VIS
3aJIaHHOTO TEKCTa

30 ITpakTuyeckas padora no Teme "[locTpoenue andaBuTHO-
4acTOTHOTO CJI0Baps AJIs 3aJaHHOrO TeKcTa"
AHanu3 TeKCTa Ha €CTECTBEHHOM s3bIKe. Boienenue

31 nocje1oBaTelbHOCTEN 10 abioHy. PeryispHbie BIpaskeHUs.
YacToTHBIN aHAIN3

0 [IpakTnueckast padbota no Teme "AHaIN3 TEKCTa HA €CTECTBEHHOM
s3bIKe"

33 Creku. AHaIM3 MPaBUIBHOCTH CKOOOYHOTO BBIPAXKEHHUS

34 Boruncnenue apupMeTH4eckoro BEIpaKeHUs, 3alIMCAHHOTO B
noctukcHoi hopme

35 [IpakTuueckas pabora no Teme "Borancienue apupmMeTnieckoro
BBIPAKEHMSI, 3aMTMCAaHHOTO B MOCT(HUKCHOU Popme"

36 Ouepenu. Mcnonb3oBaHre o4epeu A1 BPEMEHHOTO XPaHEHUs
JTAaHHBIX

37 IIpakTryeckas padora no Teme "Mcnonp3zoBanue odepenn”
HepeBbs. Peannsanus gepesa ¢ NOMOLIbIO CCBUIOYHBIX CTPYKTYP.

38 JIBonunbie (OnHapHBIC) AepeBbs. [locTpoeHue nepeBa s

3aJJaHHOTO apU(METUUYECKOTO BBIPAXKEHUS




[TpakTrueckas padota mo Teme "Vcnonb3oBaHue AepeBbEB IS

39 .
BBIYHCIICHUS apU(METUUECKIX BhIpaKeHU"

40 PexypcuBHbIe anropuTMbl 00xoaa AepeBa. Vcnonbp3oBanue creka u
ouepenu s 00Xo/a aepena

41 PexypcuBHbIe anroputmsl 00xoza aepesa. Vcnonbp3oBaHue creka u
ouepenu s 00Xo/a aepena

42 Anroputmsl Ha rpadax. [TocTpoeHre MUHUMAaIbHOTO OCTOBHOTO
JiepeBa B3BEIICHHOTO CBS3HOTO HEOPHEHTHPOBAHHOTO rpada

43 O6xox rpada B rimyouny. O6xox rpada B IIUPHHY

44 KonnyecTBo pa3MuHbIX IIyTEH MEXAY BEpIIMHAMU
OPHEHTHPOBAHHOTO AIIMKIMYECKOTO rpada

45 Asroput™m JIeHKCTpBI.
[Ipaktuueckas padota o Teme "BbIyuciieHne JITMHBI

46 KpaTyaliiero myTu Mex1y BepiinHamu rpada (aaroputm
HeiixcTpsbr)”

47 Anroputm @rnoitga—Y opiiamia

43 3aauu, peraeMble ¢ TOMOUIbIO JUHAMHYECKOTO
MIPOTPaMMHUPOBAHUS: BBIYHCIICHUE PEKYPCUBHBIX (DYHKITHIA

49 [TpakTuueckas padota nmo TeMe "Brruncienne peKypcuBHBIX
(GYHKIUH C TOMOIIBI0 JUHAMUYECKOTO MpOorpaMMUpoBaHus"

50 3azauu, pemaeMple ¢ IOMOLIBIO JUHAMUYECKOT O
MIPOrpaMMHUPOBAHHUS: TIOACUET KOJMYECTBA BAPUAHTOB

51 [TpakTryeckas padota no Teme "[loncuér KomuvecTBa BAPHAHTOB C
MOMOIIBIO JMHAMUYECKOT0 MPOrpaMMHpoOBaHus"

57 3aauu, peraeMble ¢ MOMOLIbIO JUHAMHUYECKOTO
MIPOrPaMMHUPOBAHHUS: 33/1a4U ONITUMHU3ALIUN

53 [TonsiTue o mapagurmax nporpammupoBaHusi. O030p SI3BIKOB
MIPOrpaMMHUPOBAHHUS

54 [Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM ITPOIPAaMMHUPOBAHUHT

55 OO0BeKThI U Kiacchl. CBOMCTBA U METOABI OOHLEKTOB

56 OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

57 [TpakTrueckas padota mo Teme "lcnonb30BaHNEe TOTOBBIX KJIaCCOB
B nporpamme”

58 PazpaboTtka nmporpamMm Ha OCHOBE 0OBEKTHO-OPHEHTUPOBAHHOTO

moaxoga




[TpakTrueckas padota "Pa3paboTka mpocToii mporpaMMBI C

59
HCIIOJIb30BAHUEM KJ1acCOB"

60 Wukancymsuus. [Ipaktuaeckas padota o teme "Pa3zpaboTka
KJIacca, UCTIOJIb3YIOUIEr0 MHKATCYISALN0"

61 Hacnenosanwue. [Tomumopduszm

62 [TpakTuueckas pabota nmo Teme "PazpaboTka nepapxuu Kiaccon"

63 Cpenpl ObICTpOIt pazpaboTku mporpamm. [IpoekTupoBanue
uHTepdeiica moab3oBarens

64 [TpoexTrpoBanue nHTEpPEiica MoIb30BaTEINS

65 Hcnonb30BaHre TOTOBBIX YIPABISEMBIX JJIEMEHTOB IS
MOCTpOCHUS UHTEpdeiica

66 [IpakTuueckas pabota no Teme "PazpaboTka mporpaMMel ¢
rpadguveckuM uaTepdericom"

67 N3yuenne BTOPOro s13bIKka MpOrpaMMUPOBaHUS

68 N3ydenue BTOpOro s3bIka IporpaMMUpPOBaHUs

69 DTanbl KOMIBIOTEPHO-MAaTEMATUYECKOTO0 MOJEIUPOBAHUS

70 Jluckperuzanus mpu MaTeMaTHIeCKOM MOJISTUPOBAHUHT
HEMpPEPBIBHBIX MpoLeccoB. MoenupoBaHue ABUKEHUS

71 [TpakTuueckas padota no Teme "MoenTupoBaHue IBHKCHUS"

7 MonenupoBanue Ouonoruyeckux cucreM. [Ipaktuueckas padora
o TeMe "MojaenupoBaHrue OMOJOTHIECKUX CUCTEM"

7 Marematuueckre MOJIeiu B 9KOHOMUKE. Beraucinutenbabie
AKCTIEPUMEHTHI C MOJICITISIMH
BepositHocTHbIe Mosienu. [IpakTiuueckast paboTa o teme

74 "MMuTalMOHHOE MOJICIMPOBAHUE C TOMOIIBIO MeToa MoHTe-
Kapino"

75 KomMmnbrorepHoe MOJENMPOBaHUE CUCTEM YIIPABICHUS

76 O6paboTka pe3ynbTaTOB IKCIIEPUMEHTA

77 TabnuaHble (pensiuoHHbIe) 0a3bl TaHHBIX
[Touck, copTupoBKa U GUIbTpaLMsl TaHHBIX. 3aIIPOCHI HA BRIOOPKY

78 JTAHHBIX. 3aIPOCHI € MapaMeTpamu. Beruucisgemple mosis B

3arpocax




79 [TpakTuueckas pabora o Teme "Pabora ¢ roroBoit 6a3oii JaHHBIX"

20 MmuoroTtabiauunble 6a3bl JaHHBIX. TUIIBI CBsI3el MEXTy TabIULIaMU.
Buemnuii kimrod. L{enocTHOCTS 0a3bl JaHHBIX

21 [IpakTrueckas padota o Teme "Pa3paboTka MHOTOTa0TMYHON
0a3bl JaHHBIX"

82 3ampockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

23 [IpakTrueckas paboTa mo Teme "3ampockl K MHOTOTA0JIMYHOM Oa3e
TaHHBIX"

84 S3bIKk ynipaBnenus qauasiMu SQL

85 [IpakTuueckas pabota no Teme "YpaBieHUE TaHHBIMHU C
IMOMOIILIO sA3b1ka SQL"

86 Hepensiumonnsie 6a3bl JaHHBIX. DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IprUI1oKeHU

23 [TonsiTHE O CEpBEPHOM M KIMEHTCKON 4acTsaX caiTa. TexHOoJIorus
«KJIMEHT — CEPBEP», €€ JOCTOMHCTBA U HEJIOCTATKU

89 OcHogsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "CoziaHue TEKCTOBOM BeO-
CTpaHUIbI"

91 OcHogsr s13p1ka HTML

92 Ocnogsr s13p1ka HTML
[IpakTuueckas pabota no teme "CoznaHue BeO-CTpaHHUIIbI,

93 BKJIIOUAIOLIEN MyIbTUMEIUHHBIE 00BEKThI (PUCYHKH, 3BYKOBbIE
JaHHBIE, BU1€0)"

94 OcHoBBI KackaHBIX Ta0auIl ctuiei (CSS)

95 [IpakTrueckas padota o Teme "OdopmiieHre CTPaHUIIBI C
IIOMOIIIBI0 KaCKaIHbBIX TAaOJIUIl CTHIEH"

96 Cuenapun Ha si3bike JavaScript

97 Cuenapuu Ha s3bIKe JavaScript

98 dopMbI Ha BEO-CTpaHHUIIE

99 [IpakTuyeckas padora no Teme "O6paboTKka naHHBIX hopm"




Pa3mernienue BeO-caiiToB. Ycimyra xocTuHTa. 3arpys3ka ¢aiioB Ha

100 .
cauT
Kanpuposanue. Mcnpasnenue nepcrnekTussl. ['ncrorpamMmma.

101 Koppekmust ypoBHel, koppekuus 1iseta. OdeciiBeunBaHue
LBETHBIX N300pakeHU
BBox n3o0pakeHuil ¢ UCTIOIBb30BaHUEM PA3JINYHBIX UPPOBBIX

102 ycrpoiictB. [TpakTudeckas padota mo teme "OO6paboTka nudpoBbIX
dhoTorpaduii"

103 Perymis. Pabota ¢ obnactsamu. @unbtpsl. [Ipaktudeckas padbora
no teme "Perymb udpossix potorpaduii”

104 MHmorocnoitabie n300paxxkenus. TexcToBble ciion. Macka ciosl.
Kananel. CoxpaneHue BblIEIEHHON 001acTH

105 [IpakTrueckas paboTa mo Teme "MHOTOCIOWHBIE U300paKeHHS"

106 [ToaroroBka uitoctpanuii Ay Bed-caiiToB. [IpakTuueckas pabora
1o TeMe "AHUMHUPOBaHHbIE N300pakeHus"

107 Bekropnas rpaduka. Bekropusamus pacTpoBbIX H300pakKeHHI

108 [IpakTrueckas padota nmo Teme "BekTopHas rpaduka"

109 [IpuHOAIIBI TOCTPOEHUS U PETAKTUPOBAHMS TPEXMEPHBIX MOJIEIIEH

110 ITpakTryeckas padora o Teme "Co3iaHue MPOCTHIX TPEXMEPHBIX
Mozenei"

111 Cerounsie Moenu. Marepuaisl

112 [Ipaktuyeckas padora no Teme "Cerounsie Mmoaenn"

113 MoaenupoBaHre HICTOYHUKOB OcBenieHus. Kamepsl

114 [IpakTuueckas pabora no teme "Pengepunr"

115 AnnutuBHbIe TexHONOTUH (3D-nipUHTEPHI)

116 [TonsATHE O BUPTYaIbHON PEATLHOCTH U JAOIOJIHEHHOW pPEaTbHOCTH

117 PesepBHOe Bpemst

118 PesepBHOE Bpems

119 PesepBHOE Bpems

120 PesepBHOE Bpems




121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 Pe3epBHOE Bpems !
124 PesepBHOe Bpemst 1
125 PesepBHOE Bpems 1
126 Pe3epBHOE Bpems !
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 Pe3epBHOE Bpems 1
130 PesepBHoe Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpemst 1
133 PesepBHoe Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOe Bpems 1
136 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136




MMPOBEPAEMBIE HA ETD 10 UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3yJbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

1.

3name (nonumamy)

1.1

Ilonnmanue OCHOBHBIX IIPUHIHAIIOB yCTpOﬁCTBa u q)YHKLII/IOHI/IpOBaHI/IH
COBPCMCHHBIX CTAllMOHAPHBIX H MOOMJIBHEIX KOMIIBIOTCPOB; TGHI[GHIII/IfI
Pa3BUTHA KOMIIBIOTCPHBIX TGXHOJIOFI/II\/JI; BJIaJCHHUC HaBbIKaMH pa6OTI)I C
OIICPpalOHHbBIMM CHUCTEMaMH MW OCHOBHBIMH BHIAAMH IIPOI'PaMMHOI'O
obecneyeHus JJIA pCeUICHUA y‘Ie6HHX 3aJa4 10 B]':>I6paHHOI71

cricnyajn3anuu

1.2

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IpUHOHUIIAX OpraHu3alvu U

(GYHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

IlonnMaHue OCHOBHBIX NPUHOUIIOB JUCKPETU3AlUNU PA3JINYHBIX BHUIOB

uH(popManun

1.4

[Tonnmanue ©6a30BBIX alIrOPUTMOB 0OOpPaOOTKM YHCIOBOM M TEKCTOBOM
uHpopMaluuy (3alMCh 4YHCEN B TMO3UIHOHHONW CHCTEME CUYHUCIEHHUS,
JENUMOCTb LIeJIBIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
nManasoHe; o00pa0oTka MHOTOpaspsAOHBIX LENbIX YHCeN; aHajlIu3

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

1.5

3HaHNe q)yHKHI/IOHaJ'IBHBIe BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJAEHUSMH O 0a3ax HaHHBIX, WX CTPYKTYpE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

[TonnMaHne BO3MOKHOCTEW U OTPAaHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
UHTEJUIEKTa B pa3IM4YHBIX O00JacTAX; HAJIWYME TpEeACTaBICHUN 00
UCMOJIb30BaHUN  WH(POPMAIMOHHBIX  TEXHOJOTMH B pa3iMyHBIX

po¢eCCHOHANIBHBIX chepax

1.8

Baanenue TCOPCTUYCCKUM allllapaToOM, IMO3BOJAKOIINUM OCYIICCTBIIATH
MNpEACTABICHUEC 3aJaHHOI'0 HATypaJbHOI'0 4YMUCJia B pa3jIMYHBIX CUCTEMax
CUHCJICHUA, BBIIIOJHATH HpeO6p330BaHI/I$I JJOTUYCCKUX BBIp&)KGHHfI,

UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; OMPENeNsATh KpaT4allIuid MyTh BO




B3BEIICHHOM rpade ¢ KOJMYECTBO IyTeH MEXIy BepUIMHAMHU

OPUEHTHPOBAHHOTO AlIMKINYECKOTo rpaga

Ymemo

2.1

YMeHHe HCIoNb30BaTh KOMIIBIOTEPHO-MAaTeMaTHUYECKHE MOJAETH  JUIs
aHanu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBITIOJIHSATH AHAJIU3 PE3yJbTAaTOB, MOJYYEHHBIX B XOJI€ MOJICIMPOBAHMS;
OLICHMBATh aJICKBaTHOCTh MOJEIH MOJCIUPYEMOMY OOBEKTY WU

mponecCy; NpeaACTaBIATE PE3YJIbTATEI MOJACIMPOBAHNA B HAr'JIAIAHOM BUC

22

YMmenue kinaccupuIMpoBaTh OCHOBHBIC 3aJauMd  aHajdu3a JaHHbBIX
(IPOTHO3UPOBaHUE, KJaccupuKanus, KJIaCTepH3aIlHs, aHau3
OTKJIOHEHUH); TIOHUMATh IIOCIIEAOBATEIBPHOCTh PEIICHHUs 3a7ad aHaln3a
JAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIICHKA KaYeCTBa JaHHBIX,
BBIOOp ¥ (WJIM) TIOCTPOCHHE MOJACIH, TNPeoOpa3oBaHUE JIAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPHIPCTAlIUA PE3YJIbTATOB

2.3

Ymenue onpeneniats nHGOPMAMOHHBIA 00bEM TEKCTOBBIX, IpadUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX apaMeTpax AUCKPETU3ALUU. Y MEHUE
ONpEeNENsATh CPEOHIO CKOPOCTh TEpelaud  JIaHHBIX, OlIEHUBATh
W3MEHEHHWE BpPEMEHM Tepefayd TpH HU3MEHEHHUH WH(OPMAIMOHHOTO

00BEMa JAaHHBIX U XapAKTCPUCTUK KaHAJIa CBA3U
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YMeHue CTpouTh KOJ, OOECHEeuMBAIOLIIMN HAUMEHBIIYI0 BO3MOXHYIO

CPCAHIOI0 JJINHY COO6H.I€HI/IH Ipu HW3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHue ucnonb30BaTh MPU PEHIEHWHM 337ad CBOMCTBA IMO3ULIIMOHHOW
3allMCH YHUCEJI, AJITOPUTMBI ITOCTPOCHUS 3allMCH YHUCIAa B TMO3ULHOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COAEprKallell 3amuch A3TOTO 4YHUCIa B IO3WLHOHHOM CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHE  BBINOJHSATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanru B TO3UIIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIpAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTHBHOM  HOpMalbHBIX  ¢opMax 1O  3aJaHHOM  Tabiuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb MCTMHHOCTH  BBICKAa3bIBAHMUS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

2.7

YMeHue pemars alropuTMHYECKUE 3aJaud, CBSI3aHHBIE C aHAJIU30M
rpadoB (3aa4l MOCTPOEHHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMHU
rpada, ornpeneneHus] KOJUYECTBA PA3IMYHBIX MyTeH MEXAy BepUIMHAMHU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

2.8

VYMeHre ucrnoiab30BaTh JACPEBbs MPU aHAIU3E U IOCTPOCHUH KOJOB U JJIA

IpeCTaBiIeHU apu(METHUECKUX BBIPAKEHUH, NpU pEIICeHUH 3a/1ad




IIOHMCKa M COPTUPOBKH; YMECHUE CTPOUTH ACPEBO HUIPHI IO 3aJaHHOMY

QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPBILIIHYIO CTPATETHIO

UTPbI

2.9

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIIOJIb30BAHUCM Ta6HI/IH
TPACCUPOBKU,; OIPCACIIATH 0e3 MCIOJIb30BaHUS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpamMM, BKIOYAIOMIWX HHUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

VYMeHue OIpeleNaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHUpPOBAHME 3JIEMEHTOB MacCcHBa, COPTUPOBKA MAacCHUBa,
nepeOOpHble AIrOPUTMBbI, JABOWYHBIM MOWUCK) U NPUBOAUTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IJIsd pCIICHUA OHHOﬁ 3aJa4u

2.11

BJ'IaIIeHI/Ie YHUBCPCAJIbHBIM  A3BIKOM  IIPOrpaMMHpPOBAaHHA BBICOKOI'O
ypoBHs ([Tackans, Python, Java, C++, C#), npeacraBieHusiMu 0 0a30BBIX
TUNIAX JAHHBIX M CTPYKTypaX JaHHBIX; YMEHHE HMCIIOJIb30BaTh OCHOBHBIC
VIPABJISIONUE  KOHCTPYKIIMHM,  YMEHHE  OCYHICCTBISATh  aHAIM3
NPE/UIOKEHHOW ~ MPOTpaMMBl:  ONPENENIATh  pe3yabTaThl  PabOTHI
nporpamMmsl Ipu 3aJaHHBIX MCXOAHBIX JAHHBIX; OIMPEACIIATH, IPHU KAKHX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJIyU€HHE YKa3aHHBIX pPe3yJIbTaTOB;
BBISIBJISITH JIaHHBIE, KOTOpble MOTYT MpPHBECTH K OIUOKe B paboTte
[IpOrpaMMBI; dopMynupoBaTh  NPEUIOKEHHS O  YIYYIIEHHUIO

IIPOrPaMMHOT0 KO/1a

2.12

YMeHne peann3oBBIBATE Ha BBIOPAHHOM JUIS  HM3Yy4YCHHS  SI3bIKE
nporpaMmupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAOOTKHU YMCEIl, YUCIOBBIX MOCIIEA0BATENILHOCTEH
M MacCHMBOB: IIpE/ACTaBIEHUWE YHWCJIa B BUJE Habopa MPOCTHIX
COMHOXMHTENEH; HaX0oXKIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) wHudpHI
HaTypaJbHOI'O YMCJIA, 3aIIUCAHHOTO B CUCTEME CUUCIIEHHSI C OCHOBAHUEM,
He mpeBblmaonmM 10; BblUUCIeHHEe OOOOMIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCuBa WJIM YHCJIOBOM IOCIEA0BATEILHOCTH (CYMMBI,
IIPOU3BENCHUSI  CpPEAHEero  apu@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBHMIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; yMEHHE
UCMOJb30BaTh B MpPOTrpaMMax JaHHBIE Pa3IMYHBIX THUIIOB C Y4ETOM
OTrpPaHMYEHUHN Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh IpPU
pELICHUH 33/1a4 CTPYKTYPHI JaHHBIX (CHHUCKH, CIIOBApH, CTEKH, OUYepelu,
JIepeBbsl); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIE MOJMPOTrPAMMBI JIJIs
00pabOTKM YHMCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; UCHOJIb30BATh IPU

pa3paboTKe mporpaMM OHOJIMOTEKH MOAMPOTPAMM; YMEHHE UCIOJIb30BATh




CpEeICTBA OTJIAJIKH MPOTrPaMM B Cpejie POrpaMMHUPOBAHUS

VYmenue HUCIIOJIBb30BAaTh SJICKTPOHHBLIC Ta6J'II/IHbI JIIA aHaJIn3a,

MIPEACTABICHUS M O0pabOTKHM JaHHBIX (BKIIIOYAsi BHIOOP ONTHMAaIbHOTO

2.13 pelieHus, moadop JTUHUHM TPEHJIa, PElICHHE 3aJad MPOTHO3HPOBAHUS),
YMEHHE HCIOJb30BaTh TaOIWUYHBIC (pESIMOHHBIC) O0a3bl JAHHBIX U
CIIPaBOYHbBIE CHCTEMBbI
YMeHue OpraHu30BBIBaTh JHYHOE HH(DOPMAIMOHHOE MPOCTPAHCTBO C

514 UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJIOTHIA;

MOHMMaHHE BO3MOXKHOCTEH I_II/I(prBLIX CCPBUCOB TOCYHApPCTBCHHBIX

ycIyT, TU(GPOBEIX 00pa30BaTEIbHBIX CEPBHUCOB




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

[{udposas rpaMOTHOCTD

1.1

OcCHOBHBIE TEH/ICHIIUU Pa3BUTHs KOMIIBIOTEPHBIX TeXHOJIOTUH. [lapaiensHble
BBIYMCIICHHs. MHOronpouneccopHsle cuctemsl. PacipenenéHueie

BBIYHMCIINTCIIBHBIC CUCTEMbBI U 06pa60T1<a OOIBIINX JaHHBIX

1.2

[IpyHIMIIBI MOCTPOEHMSI M amnmnapaTHbIE KOMIIOHEHThl KOMITBIOTEPHBIX CETEM.
CereBble mnporokosibl. Cerb HWMuTepHeT. Agnpecauuss B cetu MHTepHeT.
[Ipotokonwl creka TCP/IP. Cucrema nomenHbsix uméH. Paznenenue IP-cetu Ha

MMOJICETH C IOMOIIBIO MAaCOK ITOICETEH

1.3

daiinoBas cucrema. Ilouck B daitnoBori cucteme. [IpuHIUIIBI pa3MemIeHus U
uMeHoBaHus (aiiyioB B jonroBpeMeHHOW mamsth. IlaGmoHbBl s ommcaHus

rpymi ¢ainos

1.4

CKOpOCTI) nepeaadyun JaHHBIX. 3aBUCHMOCTE BpPEMCHHA nepeaadn OoT

MH(OPMaLIMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

1.5

[udposanue nanHbIXx. CUMMETpUYHbIE U HecUMMeTpUuHble MHUPpbL. [ndpsr
npoctoi 3amensl. [udp Lesaps. Hudp Buxenepa. Anroputm mmdppoBaHus
RSA

1.6

KO)II)I, IMO3BOJIAOIINEC 06H3py>I(I/IBaTI> " UCHIPABJIATH OIHI/I6KI/I, BO3HHUKAOOIUEC NIPU
nepeaadyc naHnHbIX. Paccrosaue XsMMuHra. KOI[I/IpOBaHI/IC C MOBTOPCHHUEM OUTOB.

Konwr XaMmmunra

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

JBouyHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEpPHBIE  KOJBIL.
JlexonupoBaHue COOOIICHUIA, 3alMCAHHBIX C TIOMOIIBI0 HEPABHOMEPHBIX KOOB.
VYcnoeue ®dano. [locTpoeHne OJNHO3HAYHO AEKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

2.2

Teopernueckne NOAXOAbI K OLEHKE KoiaudecTBa HH(popmaruu. Eaunuisi
U3MepeHusl KoyimyecTBa MH(OpManuu. AJpaBUTHBIA MOAXOJA K OIEHKE
KosinyecTBa MH(pOpManuu. 3akoH aJauTHBHOCTH HHopmanuu. Popmyna

Xapriu. Uadopmanus u BepostHocTs. Popmyina [llenHona

2.3

Cuctembl cuncneHus. Pa3BépHyras 3amuch 1ENBIX W JIPOOHBIX YHCET B
HO3UIIMOHHONU cucTeMe cuuciaeHus. CBoOICTBa ITO3UIIMOHHOM 3aIlMCHA YHCIA:
KOJIMYECTBO (P B 3aIUCH, IPU3HAK JEIUMOCTH YHCIIa HA OCHOBAHHE CHUCTEMBI

CUHUCJIEHUS. AJITOPUTM TIE€PEBO/JIA 1IEI0r0 Yncia U3 P-uuHON CUCTEMBI CUUCIICHUS




B JICCATHYHYIO. AJITOPUTM IE€peBOJia KOHEUHOH P-nuHO# ApoOM B IEeCATUUYHYIO.
AnropuT™M InepeBojia LEJIOro Yucia U3 AECITUYHOM cUCTeMbl cunciaeHus B P-
nunyro. IlepeBox KoHewHO#l necsiTuuHOW Jpobu B P-munyro. J[BomuHas,
BOCBMEpPUYHAs U LIECTHAALATEPUYHAs CUCTEMbI CUUCIICHUS, CBSI3b MEXKAY HUMU.

ApI/I(l)MeTI/IIICCKI/Ie Oor€palyi B IIO3MIUOHHBIX CUCTEMAaX CHHUCIICHHUSA
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TpOI/ILIHaH YpaBHOBCIICHHAA CUCTEMA CUMCIICHUAA. IIBOI/ILIHO—I[GCHTI/ILIHaH CHUCTCMa

CUHUCJICHUA

2.5

Komuposanue texcroB. Komuporka ASCII. OgnobaliTHpie KogupoBku. CTaHmaapT
UNICODE. Komupoka UTF-8. Omnpenenenue wuHPOpPMAIHOHHOTO 00BbEMa

TEKCTOBBIX COOOLLIEHUN

2.6

Koauposanue nzobpakenuit. Onenka HHPOPMAIIMOHHOTO 00bEMa rpaduuecKux
JAHHBIX MU 33JaHHBIX pa3pelleHUH U INIyOuHE KoAupoBaHUS LBeTa. L[BeToBbIE
monenu. KommpoBanue 3Byka. OneHka HH(OPMAIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX ITPH 3aJaHHbIX YaCTOTC JUCKPCTU3ALUU U PA3PAAHOCTH KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrICKa3biBaTeNnbHbIE (HOPMEI
(mpenukatsl). KBaHTOpBI CyI1eCTBOBAHHS U BCEOOIIHOCTH.

Jlornueckne onepanuu. TaOmuibl HMCTUHHOCTU. Jlormueckue BbIpAXKEHUS.
Jlormueckue ToxxecTBa. Jlornyeckue onepanuy 1 onepanuy Haj MHOKECTBAMH.
3aKkoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE MpeoOpa3oBaHUsl JOTMUECKHUX
BbIpakeHUil. Jlornueckue ypaBHEHNs U CUCTEMBI YpaBHEHUI.

Jlornueckne ¢GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIMI OT KOJIMYeCcTBa apryMEHTOB.

Kanonunueckue popmbl JOrMUeCKUX BbIpaKEHHUH

2.8

COBCpHIeHHBIG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC  HOPMAJIbHBIC (bOpMI)I,

AJIT'OPUTMBI UX ITOCTPOCHUS 110 Ta6J'H/IIIe HCTUHHOCTH

2.9

Jlormdyeckne »neMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaseii cymmaTop. [locTpoeHre cxem Ha JIOTHYECKUX 3JIEMEHTax IO
3alaHHOMY JIOTUYECKOMY BBIP@XEHHUIO. 3aIllUCh JIOTMUECKOTO BBIPAXKEHHUS IIO

JIOTUYECKOH cXeMe

2.10

Mopnenn n mopenupoBanue. llenmn MopenupoBaHusa. AJIEKBaTHOCTb MOZENIU
MoJenupyeMoMy 00BbeKTy Hin npoueccy. dopManuszanus NpUKIAIHbIX 33/1a4.
[IpencraBienue pe3ynbTaToB MOJIEIUPOBAHUS B BUJIE, YIOOHOM IS BOCIIPUSATHS

4eIoBeKOM. ['paduueckoe mpeacTaBIeHHE TaHHBIX (CXEMBbI, TaOIUITbI, TPAPUKH).

2.11

[IpeacraBnenre 1enbIX 4YHCEN B NaMATH KoMmmbroTepa. OrpaHWYEeHHOCTh
JMara3oHa 4Yucesl IpU OrPaHMYEHHWM KOJaudecTBa paspsanoB. llepenonHenue
pa3psiHOl ceTKU. be33HakoBbIe U 3HAKOBBIC TaHHBIC. 3HAKOBBINA OUT. J|BOMYHBIN

I[OHOJIHI/ITCJ'IBHI:Jﬁ KOI OTpULATCIIbHBIX YUCCII.




[TobutoBBIe JIOrMYeckue omeparuu. Jlornueckuit, apupMeTHYECKUd U
nukiuaecknii  casurd. lludpoBanne ¢ moMompI0 MOOUTOBOW  omepanuu

«uckmougaromiee NI

2.12

[IpencraBieHne BELIECTBEHHBIX YMCEN B MAMATH KOMIIbIOTEpa. 3Haydallasl 4acTh
U TOpAIOK uucna. Jlmama3oH 3HAYeHWH BEUIECTBEHHBIX uwmcen. [IpoGiemsl
XPAaHEHUs BELIECTBEHHBIX YHCEJ, CBS3aHHBIE C OIPAaHUYCHHEM KOJIUYECTBA
paspsnoB. BeinonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YHMCIIAMH, HAKOIUICHHE

oIInOOoK IIPU BBIYUCIICHUAX

2.13

I'padbl. OcHoBHBIe TOHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATpHIl, CIHCKOB CMEXHOCTH. PerieHue
AITOPUTMUYECKUX 3a7a4, CBSA3aHHBIX C aHauu3oM TpadoB (ITOCTPOCHUE
ONTUMAJBFHOTO MYTH MEXKIy BepIIMHaMU Tpada, ompeeneHue KOJIUYECTBA

Ppa3IMIHbIX HYTeﬁ MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AIUKIINYCCKOT'O

rpada)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbsi mnoucka. CnocoObl o06xona jepesa.
[IpencraBienue apuMeTHYECKUX BBIpAXECHUN B BUAE JAepeBa. Mcmonp3oBaHue

rpadoB U 1epeBbEB IPHU OMUCAHUHU OOBEKTOB U MPOLIECCOB OKPYKAIOIIEr0 MUpa

2.15

JuckpeTHble UTPBI IBYX UTPOKOB ¢ TosiHOM mHpopmanueit. [Toctpoenue nepesa
nepebopa BapUaHTOB, ONMCAHME CTPATErMM HWIPbl B TaOIW4yHOW (opMe.

BBII/IFpBII_HHBIe U IPOUTPLIIIHBIC ITO3UITHUU. BBII/IrpBIIHHBIC CTpaTerun

2.16

CpencTtBa  MCKYCCTBEHHOTO — WHTEUICKTA.  MneHTugukanmuss U TIOHMCK
M300paXeHHi, pacro3HaBaHue Juil. Vcrmoib30BaHne METOJO0B HCKYCCTBEHHOTO
MHTENJIEKTa B 00yJaronux cucremax. Mcmnonbp3oBaHue METOA0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. IHTepHeT Bemel. HelipoHHsle ceTn

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

q)OpMaJ'II/ISaI_II/ISI MOHATHA aJIrOpUT™MaA. Mamuna TBIOpPIHTa KaK YHHUBCPCaJIbHaA

MOJENb BBIYUCIEHUIN

3.2

OrneHka CIIO)KHOCTH BbIUMCIIeHUI. Bpemss paboTsl W 00BEM HCHONB3yeMO
aMATH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMIITOTUYECKON CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI TOJIMHOMHAIBHON
cinoxkHoctu. IlepebopHbie anroputmbl. [IpuMepbl pa3IUYHBIX —aJTOPUTMOB

peHiCHUA OJIHOM 3aa4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDH

3.3

OmnpeneneHue BO3MOXHBIX PE3YJIbTaTOB pPAOOTHI MPOCTEUIIMX aJTOPUTMOB
YIPaBICHUS HUCHOJHUTENSAMU U BBIYUCIUTENBHBIX alroputMoB. OmpeneneHue

UCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yabTaT

34

AnropuT™Mbl 00pabOTKM HATypajJbHBIX YHCEIN, 3alMCAaHHBIX B IO3UIIMOHHBIX

CHUCTEMaxX CYHUCJICHMs: pa30HeHHe 3amucd 4YHclia Ha OTHeNbHbE LUDpBL,




HaXOXXJEHUE CYMMbl M MpOu3BeJeHHUA LHU(Dp, HAXOKICHUE MaKCUMaJIbHOU
(MHHUMATBHOW) TTUQPEIL.

[IpencraBnenue yucia B BUAE HabOpa MPOCTBIX COMHOMKUTENEH. ANTOpUTM
OBICTPOrO BO3BEJIEHU B cTeNeHb. [I0MCK MPOCTHIX YKCell B 3alaHHOM JMara3oHe

C TIOMOIIIBIO ANITOPUTMA «perieTo IparocheHa

3.5

MHuoropa3psiHbie LeNble YUCIa, 3aJa41 JUITMHHON apudMeTuKu

3.6

A3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl gaHHbIX:
LEJIOYKCIICHHbIE, BEIIECTBEHHbIE, CHMBOJbHBIC, JOrHueckue. BerBieHus.
Cnoxusie ycinoBus. Lukisl ¢ yenoBuem. L{UKIIbI 110 MEpeMEHHOMN.

OO6paboTka NaHHBIX, XpaHAMMXCS B (aitnax. TekcToBble M TBOMYHBIC (ailiIbL.
QaiinoBsie nepemeHHble ((aiiinoBbie ykazatenu). Urtenue u3 Qaitna. 3anuch B
dariin.

Pazbuenue 3anaun Ha moa3anauun. [lognporpaMmel (IporieAypsl U QYHKITUN).

Hcnonp30BaHue CTaHIaPTHON OMOIMOTEKH S3bIKA IPOTPaMMHUPOBAHUS

3.7

Pexypcusi. PexkypcuBHbie mpouenypsl u ¢yHKuuu. Vcnoip3oBaHue creka IS

opraHu3al pCKypCHBHBIX BbI3OBOB

3.8

Uucnennsle Metoabl. TouHoe M NpUOMMKEHHOE pelieHus 3anaud. YucineHHoe
pelleHre ypaBHEHMHM C HOMOIIbIO Moadopa mapamerpa. UuCIEeHHbIE METO[bI
pelIeHus] ypaBHEHMH: MeToj mepedopa, MeTOJ| TOJOBUHHOIO JIEJNEHUS.
[TpubnnxEHHOE BBHIYMCIEHUE JIMH KpUBBIX. Bhrumcnenue rutomaznei ¢uryp c
MOMOIUIbIO YUCIIEHHBIX METOJO0B (METOJA MNPSAMOYIOJbHUKOB, METOJI Tpareuui).
[Touck ™makcumyma (MUHHMYyMa) QYHKIMM OJHOM MEpPEeMEHHON MEeTOJIOM

IMOJIOBUHHOTO ACJIICHUA

3.9

OOpaboTka  CUMBOJBHBIX  JaHHBIX.  BCTpoeHHble  (QYHKIMHM  sI3bIKa
POTPaMMHUPOBAHUS JIJIsl 00pabOTKH CHMBOJIBHBIX CTPOK. AJNITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTpPOK: IOJCYET KOJIMYECTBA TIOABJIEHUH CHMBOJIA B CTpPOKE,
pa3OMeHne CTPOKH Ha CJIOBA IO MPOOEIBHBIM CHUMBOJAM, MOUCK TOJCTPOKH
BHYTPU JaHHOM CTPOKH, 3aME€Ha HaWJEHHOW MOJCTPOKHM Ha JPYryl0 CTPOKY.
['eneparust Bcex CIOB B HEKOTOPOM ajiaBUTE, YIOBJIETBOPSIONIMX 3aJaHHBIM

OTpaHUYCHUAM. HpCO6pa30BaHI/IC qucjia B CUMBOJIBHYIO CTPOKY U 06paTHO

3.10

MaccuBel M TOCHEIOBATENLHOCTH  YHUCEN. BblunciaeHne  00O0OMIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCMBa WM YHUCJIOBOM IOCIIENOBATEIBHOCTH
(CyMMBI, TPOU3BEACHHUS, CPEIHEro apuPMETHUYECKOro, MHHUMAJIBHOTO U
MAaKCUMaJIbHOTO  3JIEMEHTOB, KOJUYECTBA JJIEMEHTOB, YIOBJIECTBOPSIOIINX
3a/IaHHOMY YyCJIOBUIO). JIMHENHBIN MOMCK 3aJaHHOTO 3HAYEHUS] B MAacCHUBE.
AnropuT™Mbl pabOTBl C AJIEMEHTaMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM

maccuBa. COpTHPOBKAa OJHOMEPHOTO0 MaccuBa. [IpocThle METOIBI COPTUPOBKH




(Meron my3bIpbKa, METOJ BbIOOpa, COPTHpPOBKAa BcTaBkamu). CopTupoBKa
cnusinueM. beictpast coptupoBka MaccuBa (anroput™ QuickSort). JIBomuHbIN

INOUCK B OTCOPTUPOBAHHOM MAaCCHUBC

3.11

JIBymepHbIE MaccHBBI (MaTpHibl). AJNTOPUTMBI OOpabOTKH  JIBYMEpHBIX
MAacCHUBOB: 3allOJIHEHHE JBYMEPHOIO YHCIOBOIO MAacCuBa IO 33JaHHBIM
IpaBUiIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MACCUBE, BBIYMCICHHE MAaKCHUMyMa
(MHHUMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCUBa, I1€PECTaHOBKA CTPOK U

CTOJIOLIOB JIByMEPHOT'O MacCuBa

3.12

CnoBapu  (accolMaTUBHBIE  MAacCHBBL,  OTOOpa)keHHUs).  X3II-TaOJHUIIBI.

HOCTpO@HI/Ie aﬂ(i)aBI/ITHO-‘IaCTOTHOI“O CJIOBaps MJId 3aJaHHOI'O0 TEKCTa

3.13

Crexku. AHanmu3 NOpPaBUIBHOCTH CKOOOYHOIO  BBIpaXKEHMs. BbluncieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIMCAHHOTO B MMOCT(GHUKCHOH (opme.

Ouepenu. Mcnonb3oBanue ouepeau Al BpEMEHHOIO XpPaHEHUS TaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMAIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOTO Tpada. KommuecTBo pasnmuyHbIX
nyTeil Mex 1y BepIIMHAMH OPUEHTHUPOBAHHOTO ALMKINYECKOro rpada. AIropurm

JenkcTphl

3.15

JlepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBonuHBIE
(Ounaphbie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apu(pMETHYECKOTO
BbIpaxkeHHs. PekypcuBHBIE allrOPUTMBI 00X0/a JepeBa. Vcnonbs3oBaHue creka u

odepeau g 00xo/a aepeBa

3.16

JluHamuueckoe mporpaMMUpPOBAHHUE KaK METOJI PEIIEeHUs 3a/1ad C COXPAHEHHUEM
IIPOMEXKYTOUHBIX PE3yJIbTAaTOB. 3a/1auy, PelIaeMble C TOMOILBIO JUHAMHYECKOTO
IPOTPaMMHUPOBAHU: BBIYUCIIEHHE PEKYPCUBHBIX (YHKIUHN, MOJCUET KOIUYECTBA

BApHUAHTOB, 3ala41 OIITUMU3AIUN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM NpPOrpaMMUpoBaHUU. OOBEKTHl H
kiaccel. CBoiicTBa U MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHAJIH3.
Pa3zpaboTka mporpamMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TIOAXOJA.

WNukancynsanusi, HacaeqoBaHue, ToJIUMOphU3M

HupopmalinoHHbIE TEXHOJIOTUN

4.1

AHnamu3 jgaHHbIX. OCHOBHBIC 3aJladMl aHalW3a JIAHHBIX: IPOTHO3HPOBAHHE,
KiIaccuuKanus, KiIacTepH3alus, aHaIu3 OTKIOHeHWH. IlociemoBaTreabHOCTH
pellleHus 3aa4 aHaIu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYUCTKA M OIEHKA
KauecTBa MJAaHHBIX, BBIOOp M (MJM) TOCTPOCHHUE MOJETH, NpeodpazoBaHUeE
JAHHBIX, BU3YaJM3allusl JaHHBIX, WHTEpPIpETanus pe3yabTatoB. [IporpammHbIe
cpeactBa U HHTepHET-cepBUCHI I OOpaOOTKM W TIPEACTABICHUS IAaHHBIX.

Bonpimme nannpie. MammaHOE 00yueHUE




4.2

AHain3 JaHHBIX C IOMOIIBIO 3JEKTPOHHBIX TabOiul. BeluncieHue cymmsl,
CpemHero  apu(METHUeCKOro, HauOoIblIero (HAUMEHBIIETO)  3HAYCHUS
nuanasoHa. Berumcinenune ko3dduumeHta Koppesisuuu ABYX pPsIOB JAHHBIX.
[TocTtpoenne cronOuaThiX, JMHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpa¢ukoB ¢pyHkuuid. [TogGop auHMN TpeHa, pelIeHne 3a1ad NPOrHO3UPOBaHUS.

Pemenne 3ala4 ONTUMHU3AIUHA C TTIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_I

4.3

,Z[I/ICerTI/I?;aI_[I/ISI npu MaTeMaTH4CCKOM MOZACIIMPOBAHUUA HCTIPCPBIBHBIX
IMpoHECCOB. MO,Z[CJIHpOBaHI/Ie JBWXKCHUA. MO,I[GJ'II/IpOBaHI/IC OHOJIOrHYECKUX
CHCTCM. MaremMaTudecKue MOACIN B O9KOHOMUKCE. Brranciaurenbabie
OKCIICPUMCHTBI C MOJCIIAAMU. O6pa60TKa PE3YyJIbTAaTOB SKCIICPUMCHTA. MGTOI[
HAaMMCHBIINX KBaApPaTOB. OHGHKa YUCIOBBIX HApaMETPOB MOACIUPYCMBIX
00BEKTOB U IIpoIcCCoB. BoccraHoBiieHne 3aBHCUMOCTEH 110 pe3yibTaTaM

IKCIIEPUMEHTA

4.4

BeposiTHOCTHBIE MOJEIN. Meronsl Momnte-Kapio. NmMutannonHoe

MOJCIUPOBAHUC. CucTeMBl MacCOBOT'O 06CJIy>KI/IBaHI/I$[

4.5

TabGnuunsle (pensuuoHHbIe) 6a3bl JaHHBIX. Tabnuia — npeacTaBieHNe CBeIeHUH
00 omHoTHIHLIX 00BbekTax. Ilone, 3anuceh. Kirou Tabmuipel. Pabora ¢ roroBoii
6a3oi naHHbBIX. 3anosHeHHe 0a3bl AaHHBIX. [louck, copTupoBka U (uIbTpanus
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampockl € HapaMeTpaMH.
Brrancnsemsle osis B 3a1pocax.

MHuoroTtabanunbie 0a3bl JaHHBIX. THIBI CBs3ed Mexay Tabauuamu. BHemHwuii

KJIIOY. HCHOCTHOCTL 0a3bl JaHHBbIX. 3anpocm K MHOTOTA0JIMYHBIM 0azam JaHHBIX

4.6

TekcroBslli mpoueccop. CpencrtBa IMOUCKa W aBTO3aMEHBl B TEKCTOBOM
npoueccope. CTpyKTypupOBaHHbIE TEKCTOBbIE JOKYMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuiia TUTHPOBAHUS MCTOYHMKOB U OQopMileHHs OubIuorpaguueckux

CCBIIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Uadpopmatuka (B 2 wactsx); 10 kimace. yrioyonennoe ooydenue [Homsxos K.1O.,
Epemun E.A. OGuiecTBo ¢ orpanuyeHHO# oTBeTcTBeHHOCThIO « BUHOM.
JlabopaTopus 3HaHUI»; AKIIMOHEpHOE 00111ecTBO «I31aTENbCTBO
«IIpocBemenue»

* ndopmaruka (B 2 yactsx); 11 kinacc. yrimyonennoe ooyuenue [lonsikos K.1O.,
Epemun E.A. OO1iecTBO ¢ OrpaHM4eHHOM 0TBEeTCTBEHHOCTHI0O « BTHOM.
JlaGopartopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. UadopmaTtuka. Metonuueckoe nocodue: 10-11 knaccel. ba3oBslii u
yriyosieHHbIN ypoBeHb, [lonskoB K.1O., Epemun E.A., uznarensctBo
"IIpocBemenne”, 2023

2. Undopmaruka. 3anaunuk 10-11 xiacc. B 2 yactsax ba3oBsiii u yriyOneHHbIN

ypoBHH, [TonsikoB K.1O., Epemun E.A., uzgarensctso "l[Ipocsemenue”, 2025



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Enqunas xomtekius 1udpoBeIXx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru
2. @enepalbHbIM MHCTUTYT NEAArorM4ecKux u3mepenuil http://www.fipi.ru/

3. OtkpeoiThiit kosiemk: Mapopmaruka http://college.ru/informatika/

4. Cauit Undoypox Infourok.ru

5. Caiit Koncrantuna Ilonsikosa http://kpolyakov.narod
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