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cpeaHee obmee obpazoBaHue
CPOK peald3alluy NporpaMmsl 2 roja
Yrny6iaeHHbI YPOBEHb.

Cocmaenena na ocrose:

[Ipukaza MunuctepcTBa npocsenieHuss Poccuiickoit Penepamuu ot 31.05.2021 Ne287 «O6
YTBEPHKACHUH (eaepalbHOrO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOrO CTaHAapTa OCHOBHOTO
obmero o6pa3oBaHusY;

— Ilpuxaza MunucrepcTBa mnpocBemenuss Poccuiickoit @enepanuu Ne 568 ot 18.07.2022
asrycra 2022 roma Ne 732 «O BHeceHHH HW3MeHeHHH B (elepalbHBIH I'OCYAapCTBEHHBIH
obpaszoBaTelpHBIA CTaHIAapT OCHOBHOro ooOmiero oOpa3oBaHus (B pedakOMM IIPHKA30B
Munnpocsewmenus Poccun ot 18.07.2022 Ne568 ot 08.11.2022 Ne 955, ot 27.12.2023 Ne 1028,
o1 22.01.2024 Ne 31)

— IIpukasa MunucrepcrBa npocsemenust Poccuiickoit ®enepauun ot 18.05.2023 Ne 370 «O6
yTBEpKAEHHH (penepasibHOM 00pa3oBaTellbHOH MpOrpaMMbl OCHOBHOTO 00miero obpa3oBaHHs»
(B pemakuuu npukazos Munnpocsemenus Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171,
09,10.2024 Ne 704)

— ODenepanbHoi paboyed mporpammbl yueGHoro mpeamera «MHpopmatuka» (yriyOneHHbIH
YPOBEHE)

Paspab6orunku/cocraBurenn nporpammsel: batuna O.10.



INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uHpopmaruke (yriyOnEHHbIA YpPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yabTaram
OCBOGHHUS OCHOBHOM  00pa3oBaTelbHOW MPOrpaMMbl  CPEIHEr0  OOIIero
oOpa3zoBanus, npeacrabieHHbix B ®I'OC COQO, a taxxke denepaibHON padoueit
IPOTpaMMbl BOCTIUTAHUS.

[Tporpamma o nHpopMaTHKe TaET TPEACTABICHUE O IEIISAX, O0IIeH CTpaTeruu
0OydJeHWsI, BOCTUTAHUS U PA3BUTHS 00YJAIOIIUXCS CPeICTBaMU Y4eOHOTO mpemeTa
«udpopmatuka» Ha yrayOJEHHOM YpOBHE, YCTAHABJIMBAET 00s3aTEIbHOE
MPEeIMETHOE COIepkKaHKe, MPEAyCMaTPUBAET €ro CTPYKTYPUPOBAHHUE IO pa3ieam
U TeMaM Kypca, ONpeesseT pachpeleseHrue ero no kjiaccaM (rojaMm U3ydeHust),
TaéT TPUMEpPHOE paclpeeeHre y4eOHBIX 4acoB MO TEMAaTHYECKUM pas3iesaM
Kypca M PEKOMEHIyeMyio (MPUMEpHYIO) IOCIEeI0BATEIbHOCTh UX M3YYCHUS C
y4€TOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTro
Mpoiiecca, BO3PACTHBIX OCOOEHHOCTEN 00y4YaroIIuXcsl.

[Tporpamma 1o MHGOpPMATHUKE ONPENESIET KOJTUUECTBEHHbIE U KaUECTBEHHBIE
XapaKkTEpUCTUKHU Yy4eOHOro MaTepuania JUisl KaKJI0ro rojja U3y4eHus, B TOM YHUCIIe
Ui COAEPKATEIHbHOT0 HAMOJMHEHUS PA3HOTO BHUJA KOHTPOJSA (IIPOMEXYTOUHOM
aTTecTaluu 00 ydJarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX pabor,
roCy/IapCTBEHHOM MTOroBoM artectanuu). [Iporpamma no nuHpopMaTUKe SBISETCS
OCHOBOW Il COCTaBJIEHUSI AaBTOPCKUX YYEOHBIX MPOrpaMM H YICOHHKOB,
MOYPOYHOTI'O TUIAHUPOBAHUS KYpCa YUUTEIIEM.

Nudopmarrka B cpeiHeM 0011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAydyHOW JHUCUUIUIMHBI, HU3y4arouei
3aKOHOMEPHOCTH MPOTEKaHUSI U BOBMOKHOCTHA aBTOMAaTU3allud MH(OPMAIIMOHHBIX
MPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHbIE ~ 00JJaCTWU  NPUMEHEHHUs]  UHDOPMATHKH, TMPEKIAE  BCEro
UH(OPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBJICHUE U COLUATIbHYIO cdhepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HWHGOPMATUKH U HUH(DOpPMALMOHHON
JeSITeTbHOCTH.

Kypc uHpopMatuku ajis ypoBHSI CpEIHEro OOIIEero 0oO0pa3oBaHUs SABIAECTCS
3aBEpIIAIOIIMM 3TAllOM HEMPEPHIBHOM MMOATOTOBKM OOYYaIOIUXCSl B 00JIACTH
UHPOPMATUKU U HUH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, OMHPACTCS
Ha cojepkaHue Kypca UHGOPMATUKH YPOBHS OCHOBHOI'O OOIIEro oOpa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  MPUMEHEHHs]  MH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN, AT TEOPETUYECKOE OCMBICIICHHE, MHTEPIpPETAIui0o U 0000IIeHHe
3TOTO OIIBITA.

PesynbraTtel  yrimyOnéHHOro ypoBHS M3y4eHHS y4eOHOro IpeaMera
«MHpopmaTrkay OpHEHTHPOBAHBI HA TOMyYEeHHUE KOMIIETEHTHOCTEH IS



nocieAyome npodecCHoOHAIbHOM — JeATENbHOCTH Kak B paMKax JIaHHOM
peaMEeTHON 001acTH, TaK U B CMEKHBIX ¢ Hel o0nacTsx. OHU BKJIIOYAIOT B ce0sl:

OBJIQZICHUE KJIIOYEBBIMU MOHATUSMH U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTpOUTCS JaHHas NpeAMeTHas 00JIacTh, PACIO3HABAaHUE COOTBETCTBYIOILUX WM
IPU3HAKOB U B3aMMOCBA3EH, CTIOCOOHOCTh JEMOHCTPUPOBATH PA3IMYHbBIE MTOAXOIbI
K U3YYCHUIO SBJICHUU, XapaKTEPHBIX JIJISl U3y4aeMOu MPeAMETHOM 001acTu;

YMEHHME pEIIaTh THUIOBBIE MPAKTUYECKUE W TEOPETHUYECKUE 3alayH,
XapakTepHbIEe [JI MCIOJb30BAHMSI METOAOB M HWHCTPYMEHTapus JaHHOU
IpEeAMETHOM 00J1acTH;

HaJu4yue TPEACTaBICHUM O JaHHOW MpeAMETHON 00JacTh KakK IeJOCTHOM
TEOpUH (COBOKYIMHOCTH TEOPHii), OCHOBHBIX CBS3SX CO CMEXKHBIMH OOJaCTAMU
3HAHUU.

B pamkax yriyOn€HHOro ypoBHS HM3y4deHUsI MH(OPMATHKU OOeCleynBaeTcs
LeJIeHANpaBIIEHHAs MOJArOTOBKA OOYYAIOMIMXCA K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHM3alusix  MpPOPECCHOHATLHOIO  O0pa30BaHUS IO  CHEHUAIbHOCTAM,
HEMOCPE/ICTBEHHO CBSI3aHHBIM C IU(GPOBBIMU TEXHOJIOTUSAMH, TaKUM Kak
MporpaMMHasl MHKeHepHs, MH(OpMalMOHHAas 0€30MacCHOCTb, MH(POPMALMOHHBIE
CUCTEMbl U TEXHOJIOTUH, MOOWJIbHBIE CUCTEMBl U CETH, OONbLINE IaHHBIE U
MallMHHOE OO0Yy4Y€HWE, TMPOMBILUICHHBI HWHTEPHET BEIIEH, HCKYCCTBEHHBIM
UHTEJUIEKT, TEXHOJIOTUH OECTpOBOJHOM CBS3M, POOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJOTUHU, CUCTEMBI PacCHpeleIEHHOr0 peecTpa, TEXHOJOIMU BUPTYaJIbHOU H
JIONIOJIHEHHOW PEaJIbHOCTEN.

OcHoBHas 1enb uW3ydeHHs ydeOHoro mnpeamera «Uudopmaruka» Ha
yriyOJIEHHOM  ypOBHE CpeIHero oomiero ooOpa3oBaHuss — oOecIleueHue
JalbHEHIIer0 pa3BUTUS WH(OPMAIMOHHBIX KOMIIETEHIIMM 0O0y4aromerocs, ero
TOTOBHOCTH K YKM3HH B YCIIOBUSX Pa3BUBAIOIIETOCS MH(POPMALMOHHOTO 0011IeCcTBa
M BO3pAacCTalollell KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3W ¢ 3TUM H3ydeHUE
uHpopmatuku B 10—11 kmaccax 1omxHO 00eCeYnTh:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOIO HA IMMOHMMaHUHU pOJIU
uH(popMaTUKH, WHPOPMAIIMOHHBIX M KOMMYHHUKAIlMOHHBIX TEXHOJOTMH B
COBPEMEHHOM OOI1I€CTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AT OPUTMHUYECKOTO MBIILIEHUS;

c()OPMUPOBAHHOCTh YMEHUW pa3nuyaTh (aKTbl U OLEHKH, CpaBHUBATh
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMU OLICHHMBAaHUS W CBS3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMON IEHHOCTEW, POBEPATH HA JJOCTOBEPHOCTD U
000011aTh HHPOPMAITHIO;

c(OPMUPOBAHHOCTh ~ MPEIACTABICHU O  BIAMSHUM  WH(OPMALMOHHBIX
TEXHOJIOTMHA Ha >KU3Hb 4YeJoBeKa B OOIIECTBE, NOHMMAaHUE COLUAILHOIO,
SKOHOMHUYECKOI0, MOJUTHYECKOr0, KYJIbTYPHOIO, FOPHIMYECKOIrO, MPUPOAHOrO,



SPrOHOMHYECKOIO,  MEIULMHCKOIO U (PU3MOJIOTHYECKOTO  KOHTEKCTOB
MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MPUHATUE MMPABOBBIX U 3TUYECKHUX ACTIEKTOB MH(POPMAIMOHHBIX TEXHOJIOTHIA,
OCO3HAHME OTBETCTBEHHOCTH JIFOJEH, BOBICYEHHBIX B CO3JJaHUE U UCIOJIb30BAHUE
UH(OPMAIIMOHHBIX CUCTEM, paclpoCcTpaHeHHue NH(POPMALINH;

CO3/IaHUE€ YCIIOBUM NJIsi Pa3BUTHS HABBIKOB Y4€OHOM, MPOEKTHOM, HAyYHO-
UCCIIEZIOBATENbCKOM UM TBOPYECKOM MAEATEIbHOCTH, MOTHBAIMM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu yuebHoro npeamera «MHpopMaTuka» BBIIEIAIOTCS YEThIpE
TEMATHUYECKUX PA3ZEna.

Paszpen «lludpoBas rpaMoOTHOCTH» TIOCBALIEH BOIIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JPYTUX DOJEMEHTOB LHU(PPOBOrO OKPYXKEHHs, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIOIb30BAHUIO CPECTB OlEPAllMOHHONW CUCTEMBI, paboTe B
cetu VIHTepHET W UCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HH(DOPMAIIMOHHOMN
0€30MacHOCTH.

Pasnen «Teopernueckue OCHOBbI HH(OPMATHKM» BKIIOYAaeT B ce0s
MOHATUMHBIN anmapar HWHMOPMATUKH, BOIPOCHl KOJWPOBAHUSA HHQPOpPMALUH,
U3MEpPEHHUsT MHQPOPMAIMOHHOTO O00BbEMA JaHHBIX, OCHOBBI airedpbl JIOTUKU U
KOMIIBIOTEPHOT'O MOJIEIIMPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHMpPOBAHHME)» HAIPaBJICH HAa Pa3BUTHE
AITOPUTMUYECKOTO MBIIICHHS, pa3pabOTKy AJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(opMHUpOBaHUE HABBIKOB peajM3allMy MPOrPaMM Ha sI3bIKax MpOrpaMMHUpPOBaHUs
BBICOKOI'O YPOBHSI.

Paznen «MHpopmManMOHHBIE  TEXHOJOTHMW»  TOCBALIEH  BONPOCaM
OpPUMEHEHUsT MH(POPMAIMOHHBIX TEXHOJIOTUH, peaqu30BaHHBIX B TPHUKIIAIHBIX
IPOrPaMMHBIX MPOAYKTAX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3a7a4ax aHaJIA3a
JAHHBIX, HWCMOJb30BAHUIO 0a3 JAaHHBIX M JJEKTPOHHBIX TAOMUI[ NJS pelIeHus
MIPUKJIAJIHBIX 33/1a4.

B npuenénHom nanee conepkaHuu yueOHoro npenmera «HHpopmaTikay
KYPCHBOM BBIJICJICHBI JJOTIOJIHUTEIbHBIE TEMBI, KOTOPBIE HE BXOJAT B 0053aTEIbHYIO
nporpaMmy OOY4E€HHs, HO MOTYT OBITh HPEJIOKEHBI JJI M3Y4YEHMsI OTIEIIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCS.

VYriyOnéHHplii  ypoBeHb H3y4yeHUA HHPOPMATHKUA PEKOMEHIyeTCs s
TEXHOJIOTUYECKOr0  Mpo(duiisi, OpPUEHTUPOBAHHOIO HA  HHXKEHEPHYIO U
UH(OPMALIMOHHYIO c(epbl eATeTbHOCTH. YTIYyONEHHBIA YPOBEHb H3YyYEHUS
UH(OPMATUKN O0ECIIEYMBALT: TOJATOTOBKY OOYYAIOIIMXCS, OPUEHTUPOBAHHBIX Ha
CHEUANIbHOCTH B 00JacCTM WH(OPMAILIMOHHBIX TEXHOJOTMI M HWH)KEHEpPHBIE
CIIEHUAIBHOCTH, YYAaCTHE B MPOEKTHOM M HCCIEAOBATEIICKOM JESATENbHOCTH,
CBSI3AHHOM C COBPEMEHHBIMH HANpPaBIECHUSMU OTpacid HHGOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, MTOATOTOBKY K YJaCTHUIO B OJIMMITHAIAX U Clladye
Enunoro rocynapcTBeHHOT 0 3K3aMeHa Mo nH(popMaTHKe.

[TocnenoBaTenbHOCTh M3YYEHHS TEM B IpeleiiaX OJHOTO rojaa OO0ydeHUs
MOXKET OBITh HM3MEHEHA [0 YCMOTPEHHUIO Y4YUTENs MpHU MOATOTOBKE paboueit
IPOrpaMMBbI U TIOYPOYHOTO TUTAHUPOBAHUS.

OO611ee 4KCIIO YacoB, PEKOMEHIOBAHHBIX ISl U3ydeHUs THHOPMATHKU — 272

gaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11 kimacce — 136 gacoB (4 yaca
B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

HudpoBasi rpaMoOTHOCTH

TpebGoBanus TeXHUKHU 0€30MIACHOCTH M TUTHEHBI TPU PaboTe ¢ KOMITbIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHIUTIBI PAOOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXHUTEKTYypa
don Heiimana. ABTOMaTHYECKOEC BBIIIOJHEHHE IIPOrpaMMbI  ITPOIIECCOPOM.
OneparuBHasi, MOCTOSIHHAsg W JOJTOBpeMeHHas mamsaTh. OOMEH JaHHBIMHU C
IIOMOLIBIO IHWH. KOHTpOJUIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTyN K MaMSATH.

OCHOBHBIE  TEHACHIMU  Pa3BUTHUSA KOMITBIOTEPHBIX TEXHOJIOTUH.
[TapannenbHble BerUMcieHns. MHOronponeccopHblie cucteMbl. CynepKOMITbIOTEDPBI.
Pacnipenenénnpie BBHIYMCIUTENBHBIE CHUCTEMBI M 00pabOTKa OOJBIIUX JAaHHBIX.
MobuibHble IUGPOBBIE YCTPOMUCTBA M UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbIe
KOMITbIOTEPBI. MUKPOKOHTpOIIEPHL. POOOTH3HpPOBaHHbIE IPOU3BO/ICTBA.

[TporpamMmMHOe o0ecrieueHrne KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
MIPOrpaMMHOr0 oOecrnedeHnsT U MX Ha3HaueHne. OCOOEHHOCTH MPOrpaMMHOIO
oOecriedyeHusi MOOWJIBHBIX YCTpoicTB. IlapamnensHoe mporpaMMupOBaHHE.
CuctemHOoe mporpamMmHoe obOecnedeHre. OrnepalnMoOHHBIC CHUCTEMBl. Y THIIHTHI.
HpatiBepsl  ycTpoucTB. HHCTAISIMSg W ACUHCTAULALMUSA  OPOrPaMMHOTO
obecrieueHusl.

@aitnoBele cuctembl. [IpUHIMIBI pa3MenieHUss ¥ MMEHOBaHMS (ailioB B
nonroBpeMeHHol namsatu. [laGnons! s onuvcanus rpymnmn Qaitios.

[TporpammHuoe obecnieuenue. JInieH3upoBaHUE MPOTPAMMHOI0 OOecTIeyeHUs
u 1udpoBbIX pecypcoB. [Iponpueraproe u cBOOOIHOE MPOrpaMMHOE OOECIIEUEHHE.
KomMmepueckoe 1 HEeKOMMEpPUYECKO€E UCTI0Ib30BaHUE MPOrPAMMHOTO 00ECTIeUeHUs U
1 dpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBIMBaeMas 3aKOHOAATEIHCTBOM
Poccuiickoii ®@enepanuy 3a HENPABOMEPHOE MCIOJIB30BAaHUE MPOrPAMMHOIO
obecnieueHus U MUGPOBBIX PECYPCOB.

[IpuHUOKIBI TOCTPOCHHS M alllapaTHbIE KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CereBpie nporokoiasl. Cete UHTEpHET. Anpecanus B cetu MaTepHET. 1IpoTOKOIEI
creka TCP/IP. Cucrema JOMEHHBIX UMEH.

Paznenenue IP-cetm Ha moacetw ¢ moMoImiblo Macok moxcereil. CereBoe
agMUHHUCTpUpoBaHue. [lomydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hanuuusi CBA3U € y3JoM ceTu. OnpeneneHue Mapuipyra IBUKEHUS
NIAKETOB.

Buner  gestenbHoct B cetu  Matepner. CepBuchl  MHTepHera.
['eonndopmanmonHbie CUCTEMBL. | €0JI0KAIIMOHHBIE CEPBUCHI PEATBLHOTO BPEMEHU



(HampuMep, JIOKalus MOOWJIBHBIX TENePOHOB, OINpEACICHHE 3arpy>KeHHOCTU
aBTOMarucTpaiei), THTEpHET-TOProBiisl, OpOHHUPOBaHUE OUIETOB U TOCTUHMUII.

["'ocynapcTBEHHBIE 3JIEKTPOHHBIE CEpPBUCHI U yciIyrd. CoUHaIbHBIE CETU —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJICHCTBUS M OOMeHa naHHbIMU. CereBoil
ATUKET: NpaBWia MOBeAeHUs B KuOepmpocTpancTtBe. [Ipobnema MOMIMHHOCTH
noiay4eHHoM uHpopmaiu. OTKpbITbIE 00pa30BaTeIbHbIE PECYPCHI.

TexHOreHHble M SKOHOMHUYECKHE YIpo3bl, CBA3AHHBIE C HCIIOJIB30BAaHUEM
UH(OPMAIIMOHHO-KOMM YHUKAILIMOHHBIX TeXHOJOrui. OOmue npoOjaemMbl 3alUThI
uHdopmanuu 1 HHPopMaIrmoHHon 6e3onacHocTu. CpeacTBa 3aUThl HHQOPMAITHH
B KOMIIbIOTEpaX, KOMIBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX MH()OPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecneuerre nHGOPMAITMOHHON OE30MaCHOCTH.

[IpenoTBpaiienue HECAaHKIIMOHUPOBAHHOI' O goctyna K JMYHOHU
KOH(MUICHIIUATBbHON HHPOpPMAIMU, XpaHSIIeCcs Ha MEePCOHAILHOM KOMIIBIOTEPE,
MOOUIIBHBIX yCTpolcTBax. BpemoHocHoe mporpaMmHoe OOecreueHrne U CrocoObl
O00ppOBl C HHUM. AHTUBUPYCHBIE MporpamMmbl. OpraHuzaiusi JUYHOTO apXuBa
uHpopmaruu. Pezepsaoe konupoBanue. [lapoipHas 3amuTa apxusa.

[IuppoBanne naHHbIX. CUMMETPUYHBIE W HECUMMETPHUYHBIE MIAQPHI.
Mudper mpocroit 3amensl. [ludp LHeszaps. [udp Buxkenepa. Anroputrm
mugposanust RSA.

Teopernueckue 0CHOBBI HH(pOpMATHKH

Wudopmarus, nannueie u 3HaHus. MHQOpManmoHHbIe NPOIECCHl B MPUPO/IE,
TEXHUKE U OOLIECTBE.

HenpepbiBHbIE W JAHMCKpETHbIE BEIWYMHBI M CcUTHaIBL. HeobxomumocTb
TUCKpEeTU3auuu WHMOpMali, NpeAHa3HAYEHHOW Jii XpaHEHUus, Mepeiadyd u
00paboTKH B IU(PPOBHIX CUCTEMAX.

JIBomuHoe kogupoBaHue. PaBHOMEpHbIE M  HEPABHOMEPHBIE  KOJBL.
JlexonupoBaHue COOOILEHUH, 3alMCAaHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
Ycenosue dano. I[loctpoeHne OIHO3HAYHO AEKOIUPYEMBIX KOJIOB C ITOMOUIBIO
nepeBa. EnuHuiibl n3mMepeHus KoimyecTBa MHpopmaruu. AnpaBUTHBIN MOAXO K
OLIEHKE KOJIMYEeCTBa HHPOPMAITIH.

Cucrembl cuucieHus. Pa3BépHyTas 3amuch UENBIX U JIPOOHBIX YHUCEN B
MO3UIIMOHHON cHucTeMe cuuciacHusa. CBOHCTBAa MO3UIIMOHHOM 3alHiCH 4YHCIA:
KOJIMYECTBO LIM(p B 3alKUCH, TPU3HAK ACIMMOCTH YUCIa HA OCHOBAHHE CUCTEMBI
CUMCIeHMsI. AJITOPUTM MEPEBOJIa LEIOro Yucia u3 P-MuHOM cuCTeMbI CUUCTIEHUS B
JNECATUYHYIO. AJITOPUTM IMEpeBOJla KOHEUHOM P-WuHOU JpoOU B JECATHUYHYIO.
ANTopuTM NepeBoia UeJIoro YUcia U3 AeCATUYHON CUCTEMbI CUMCIIEHUs B P-UuHYIO.
IlepeBon KOHEUHOW AECATHYHOM NpoOu B P-nuHyro. /IBomuHasi, BOCbMEpUYHAas U
[IECTHAILIATEPUYHAs] CUCTEMbI CUHMCIIEHHUS, CBA3b MEXIYy HUMU. ApudmeTrndeckue



omnepalnv B TO3ULHUOHHBIX CHCTEMAxX CUMCICHHS. TpoudHasi ypaBHOBEIIECHHAs
CUCTEMA CUHCIICHHUS. J[BOMUHO-IECATUYHAS CUCTEMA CUHCIICHHS.

KomupoBanue tekctoB. KomupoBka ASCIl. OpgHoOGalTHBIE KOIWPOBKH.
Craumapr UNICODE. Koauposka UTF-8. Ompenenenue uHGPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOILIEHU.

KomupoBanue  um3oOpaxenuit. Ouenka HHPOpPMAIMOHHOTO  00BEMA
rpauuecKuX JaHHBIX MPH 33JaHHBIX Pa3peIICHUH U TTyOuHE KOJUPOBAaHUS IIBETA.
IIBeToBrie Moaenu. BektopHoe xoaupoBanHue. @opmarbl rpadudeckux Ghausos.
Tpéxmepnas rpaduka. OpakranbHas rpadpuka.

KonupoBanue 3Byka. Orenka nHOOPMAIMOHHOTO 00BbEMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YaCTOTE IUCKPETU3AIMU U PA3PATHOCTU KOJTUPOBAHUSI.

AnreOpa noruku. IloHsiTHe BhICKa3bIBaHWs. BhiCKa3zbiBaTeIbHBIE (POPMBI
(mpeaukatel). KBaHTOpHI CyIIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omneparuu. Tabnuilbl UCTUHHOCTU. Jlornueckue BbIpaKEHUSI.
Jlornueckue ToxzaecTBa. JlOKa3aTelbCTBO JIOTMYECKUX TOXKIECTB C IOMOIIBIO
Ta0JIUIl UICTUHHOCTH. JIormdecKue oreparuy 1 ornepauy Hajl MHOKECTBAMH.

3aKoHbl anreOpbl JOTUKU. ODKBUBAJICHTHBIC MNPEOOpa30BaHUSI JIOTUUECKUX
BbIpakeHUH. JIornyeckre ypaBHEHUS U CUCTEMbI YPaBHEHHUIA.

Jlornueckue GyHKUMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX
GYHKIIUNA OT KOJIMYECTBA apryMeHTOB. [loHBIE crCcTEeMBI JIOTHUeCKUX (PYHKITUH.

Kanonnueckue  gopmbl  joruyeckux  BbIpakeHuil.  CoBeplIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMaJbHBIE (OPMBI, aITOPUTMBI HUX
MIOCTPOCHHUS TIO TaOIHIE HCTHHHOCTH.

Jlormyeckue »3y€eMEHTHI B COCTaBe KommbiloTepa. Tpurrep. Cymmarop.
Mmuoropa3psaneii cymmarop. IloctpoeHne cxem Ha JOTMYECKHX 3JIEMEHTax I10
3aIaHHOMY JIOTMYECKOMY BBIPAKEHUIO. 3alKCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpeacraBneHue 1ENbIX YKCENl B MaMsATH KoMIbloTepa. OrpaHUYE€HHOCTb
JUara3oHa YHMCEeN NpH OrpaHWYEHUH KoJIMuecTBa pa3psaoB. IlepenonneHue
pa3psigHON ceTKu. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. [|BOMYHBIN
JOTOJIHUTENIbHBIA KOJI OTPULATEIbHBIX YHCEIL

[loOutoBbie sorMueckue onepauuu. Jlornueckuii, apudmernyeckuii u
nukiamdeckut  capuru. IlludpoBanre ¢ mNoOMOIIBIO TOOUTOBOM — OINEpaLUU
«uckirovaroniee NJIN».

[IpencraBieHre BEIIECTBEHHBIX YMCENI B MaMSITH KOMIIBIOTEpA. 3Hauaias
JacTh W IMOPSAJOK 4Yrcia. Jluama3oH 3HAYCHUN BEIISCTBEHHBIX ducen. [IpobieMsl
XpaHEHUS! BEIIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OrPAHUYCHHEM KOJIMYECTBa
pa3psanoB. BrinmonaHeHue omepanuii ¢ BEIMIECTBEHHBIMU YHCIAMHU, HAKOIUICHUE
OIIMOOK TIPH BHIYUCIICHHSIX.



AJITOPUTMBI ¥ IPOrPAMMHPOBaHHUE

OmnpeneneHue BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHINX aNrOpUTMOB
YIIPABJICHUS WCIOIHUTEISAMU W BBIYHCIUTEIBHBIX aNrOpUTMOB. OmnpenesieHue
UCXOJIHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPeOYEMbIil pe3ybTarT.

OTanbl pelieHus 3a7ady Ha KoMObloTepe. HCTpyMEHTalbHBIE CPEACTBA:
TPAaHCIATOP, OTIAAAUUK, MpoduarpoBiMK. Komnwisuuss u UHTepOpeTanus
nporpaMM. BupTyanbHble MallvHBI.

WnterpupoBanHas cpena pa3paboTku. Meroabl OTIAAKA [POrPaMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. Otnagounbiii BbIBOJA. [lomraroBoe
BBIIIOJIHEHHE TTporpamMMbl. Touku ocraHoBa. [IpocMoTp 3HaUeHUN ITEPEMEHHBIX.

S3pik  mporpammupoBanust (Python, Java, C++, C#). Tumbsl naHHBIX:
LIEJIOYMCIICHHBIE, BEILIECTBEHHbBIE, CHMBOJIbHBIE, JIornueckue. Berpinenus. CiioxHbie
ycnoBud. Llukiel ¢ ycnoBueM. Llukibel 1o nepeMeHHoM. B3anmo3aMeHseMOCTb
pa3IMuYHbIX BUAOB LMKJIOB. [HBapmanT 1ukina. CocTaBieHHE LHMKIA C
UCIIOJIb30BAHUEM 3apaHEE ONPENEIIEHHOIO NHBAPUAHTA [IUKJIA.

JloxymentupoBanue nporpamm. Mcnons3zoBanne kommeHntapues. [loaroroska
ONMMCAHUA MPOrPAMMBbl U HUHCTPYKIIUH JUISI TIOJIb30BATEIIS.

AnroputMbl 00pabOTKM HATYpaJbHBIX YMCEJ, 3alIMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCIEHHs: pa3OMeHHE 3alhCH 4YUClIa Ha OTHEIbHbIE LUQPHI,
HaXOXXJIEHUE CYMMBbl W TPOM3BEIACHHUS LHUPp, HAXOKICHHE MAKCUMAaJIbHOM
(MUHUMAaTBHOWN) UG PBHI.

HaxoxzeHue Bcex IPOCTBIX YMCENl B 3aJaHHOM auamnasoHe. [Ipencrasienue
qyclia B BUI€ Ha0Opa MPOCTBHIX COMHOXKUTENENH. AJITOPUTM OBICTPOrO BO3BEICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHATIUXCc B ¢ainax. TekcToBbie U ABOMYHbBIC (HalJIbI.
daiinoBsie epeMeHHbIe ((paitioBbie ykazaTenaun). Utenue us aitna. 3anuce B aii.

Pazbuenwne 3amaun Ha moa3amaun. [loamporpamMmel (TIporieIypbl U (GyHKITHH).
Pexypcus. PexypcuBHble 00BekThl ((ppakTainsl). PexypcuBHble mnpouenypsl u
¢yukuuu. Mcnonb3oBaHUE cTEKA 1711 OpPraHU3allui PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHMe CTaHIAPTHOM OMOMMOTEKH s3bIKa MPOrPaMMUPOBAHUS.
[lonkmrouenne  OUOAMOTEK  MOANPOrpPaMM  CTOPOHHUX  IPOU3BOAUTENCH.
MonyIbHBINA IPUHIUI IOCTPOECHUS TPOTPAMM.

Yucnennble MeTobl. TOUHOE U MPUOIMKEHHOE pEIeHUS 3a1aul. YncIeHHbIe
METOJbl PELICHUs ypaBHEHUI: METOJA Iepedopa, METOA MOJOBUHHOIO JIEJICHMS.
[TpnOnmxEHHOE BBIUKMCIECHUE JUIMH KpUBBIX. Bblumcinenue momanein uryp c
IOMOIIBIO YHUCIIEHHBIX METOJOB (METOJ MPSMOYTOJIbHUKOB, METOJ Tpameuui).
[louck ™Makcumyma (MUHUMYMa) QYHKUMM OJHOW TEPEMEHHONM METOIOM
MIOJIOBUHHOTO JEJICHMUS.



OOpaboTka CUMBOJBHBIX JaHHBIX. BcTpoeHHble  (DYHKIMU  s3bIKA
IpOrpaMMHUpPOBaHUs JUIsl 0OpaOOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJUYECTBA IMOSBICHUNM CHMBOJIA B CTPOKE,
pa3OHeHne CTPOKHU Ha CJI0Ba 10 MPoOeIbHBIM CUMBOJIAM, IIOMCK MOJCTPOKU BHYTPU
JTAHHOW CTPOKH, 3aMEHA HAlJAEHHOM MOJICTPOKHU Ha APYTyIo CTPOKY. ['eHepaius Bcex
CIIOB B HEKOTOpPOM ai(haBUTE, YIOBJIETBOPAIOIIUX 33aJaHHBIM OTPAHUYEHUSIM.
[IpeoGpazoBanue YuCiIa B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl W TOCJIEIOBATEILHOCTH 4YHCEN. BrpruucieHue 0000MEHHBIX
XAapaKTEPUCTUK 3JIEMEHTOB MAaCcCUBA WM YUCIIOBOM MOCIIEN0BATEILHOCTH (CyMMBI,
POU3BENCHUS, CPEIHEro apuPMETHYeCKOro, MUHUMAaJIbHOTO U MAaKCUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJETBOPAIOIIMX 33JaHHOMY YCJIOBHIO).
JIMHEHBIM MOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CoptupoBka ogHOMEpHOro Maccua. [IpocTeie MeTOIbI COPTUPOBKH (METON
My3bIpbKa, METOJ BbBIOOpa, COPTHPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHHUEM.
beictpast coprupoBka MaccuBa (amroput™ QuickSort). /IBoMYHBINA ITOMCK B
OTCOPTHPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpHIlbl). AJrOpUTMBI OOpPaOOTKU JBYMEPHBIX
MacCHUBOB: 3aII0JIHEHHE JBYMEPHOI'O YHCIOBOIO MacCUBa IO 33JaHHBIM IPaBUJIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MAacCHBE, BBIUHUCIECHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHUBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOI'O MAacCHBa.

NupopMauoHHbIe TEXHOJI0I MU

TexctoBeiii mporeccop. PemaktupoBanme u dopmarupoBanue. [IpoBepka
opdorpadbun u rpammatuku. CpencrBa MOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Hcnonb3zoBanne  cruwied.  CTPyKTYpHPOBAHHBIE  TEKCTOBBIC
nokymeHTbl. CHocku, ornaBienue. KomnexktuBHass padoTa ¢ JIOKyMEHTamHu.
HNHCTpyMEHTHI pelieH3upoBaHus B TEKCTOBBIX Mporeccopax. OOmauHble CEPBUCHI.
Henoas nepenucka. Pedepar. [IpaBuna uuTupoBanus KCTOYHUKOB U OPOPMIICHHUS
oubnmorpaduyeckux cchuiok. OdopmiieHHe crucka JUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOM TEKCTAa. TEXHHWYECKHME CpEeACTBA BBOJA TEKCTa.
Cnenuanu3nupoBaHHBIE CPEACTBA PEIAKTUPOBAHUSI MATEMATHUYECKUX TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 3aJjaud aHaiW3a JaHHBIX: MPOTHO3WPOBAHUE,
Kiaccu(ukanus, KilacTepusalus, aHaau3 OTKIoHeHui. IlocnenoBaTenbHOCTH
pellleHus 3a/1ay aHaJiM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUHUCTKA U OICHKA
KayecTBa JAHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE JAHHBIX,
BU3YyaJu3alys AaHHBIX, NHTEPIPETALMs Pe3ysbTaroB. IIlporpaMMHble CpeacTBa U
MHTEPHET-CEPBUCHI JJI1 00paOOTKU W MPEACTABIECHUA JaHHbIX. bonbline naHHbIE.
MammnHoe o0y4yeHue. MIHTennekTyaabHbli aHau3 JaHHBIX.



AHalIU3 JaHHBIX C MOMOIIBIO AJICKTPOHHBIX TaOyuIl. BeluncieHHe CyMMBbI,
CpeIHero apupmMeTUu4ecKoro, HauOoJIbIIEro (HAMMEHBIIIET0) 3HAYCHHS JThalla30Ha.
Brruncnenue kodddunrieHTa KOppeldluu ABYX pPsSAoB JaHHBIX. [locTpoeHue
CTONOYATHIX, JHMHEHMYAThIX W KPYroBeIX auarpamm. I[loctpoenue rpadukos
¢yukuuid. [lonbop nuHUM TpeHaa, penieHue 3a1a4 MPOrHO3UPOBAHUS.

UuciieHHOEe peIIeHHEe YpaBHEHWM C IIOMOIIBI0 Toxdopa TmapameTpa.
Ontumuzanus Kak MOUCK HAWJIY4IIEro penieHus B 3aJaHHbIX yciaoBusx. LleneBas
dbyHKIMSA, orpaHrndeHus. JIOKaJIbHBIC U I100aIbHbI MUHUMYMBI 1IEJICBOM (PYHKIIUH.
Pemenue 3ama4 onTUMHU3aIMy ¢ TOMOIIBIO AJICKTPOHHBIX TA0JIHII.

11 KNIACC

Teoperuueckue 0OCHOBbI HH(POPMATHKH

Teopernueckue mMoOAXOABI K OLEHKE KOJIWYECTBA HH(POPMALMHU. 3aKOH
agnutuBHOCTU uMHpopMmanuu. Popmyna Xapriu. MHpopMmanus U BEpOSTHOCTD.
®opmyna [llennona.

Anroputmbl cxkaTtus naHHbiX. AnroputM RLE. Anroputrm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATUS TAHHBIX C TOTEPSMU. Y MEHBIIIEHUE ITyOHHBI
KoaupoBanus 1Beta. OCHOBHBIE Hien anroputMoB cxatust JPEG, MP3.

CkopocTp Tiepedayd JaHHBIX. 3aBUCHUMOCTb BPEMEHU MEpeiadyd OT
uH(popMalMOHHOTO 00BEMA JaHHBIX M XapaKTEPUCTUK KaHaja CBs3U. [IpudmHbI
BO3HMKHOBEHHUSI OIMMOOK TMpu Tmepedadye JdaHHbIX. Kompl, TO3BOJSIONMINE
OoOHapy)XMBaTh W HCIPABJISATh OIIMOKMU, BO3HHUKAIOIIME TPHU Iepeaadye JaHHBIX.
Paccrossaue Xsmmunra. KogupoBanue ¢ moBropeHrueM 0uToB. Kojbl XaMMmuHra.

Cuctembl. KoOMIIOHEHTBI cucTeMbl W UX B3aumojeicTBue. CHUCTEMHBIH
adexrt. Yupapnenue kak nHGopManoHHbId nporecc. OOpaTHas CBs3b.

Mopnenu n monenupoBanue. Llenb MoaemupoBanus. COOTBETCTBUE MOENIN
MOJIETUPYEMOMY OOBEKTY WM TpoLeccy, Ledu MojeaupoBanus. dopmanuzanus
PUKJIAIHBIX 3a/1a4.

[IpencraBineHue pe3ylnbTaTOB MOJACIMPOBAHUA B BHAE, YAOOHOM IS
BOCTIPUATHSI YeJIOBEKOM. [ 'padmyeckoe mpeacTaBieHue TaHHbIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

['padpr. OcHoBHBIC MOHATHA. Buael rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpHul] CMEXKHOCTH, BECOBBIX MaTpHUIll, CIUCKOB CMEXHOCTH. PemieHnue
QITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHamu3oM TIpadoB (MOCTpPOCHHE
ONTUMAJILHOTO TIYTH MEXJy BepIIMHamMu rpada, OInpeaesieHHue KOoIMuecTBa
pa3IMYHbIX MyTEeH MEXAY BEpUIMHAMU OPUEHTHPOBAHHOI'O allUKINYECKOro rpada).

JepeBbs. bunapaoe nepeBo. [epeBbs momcka. CriocoObl 00Xona aepesa.
[IpencraBienue apu(pMETHYECKUX BhIpAXKEHUN B BUJE JepeBa. JIUCKpEeTHbIE UTPbI
JIBYX UTPOKOB ¢ MoJiHOM nHpopmarueit. [loctpoenue nepera nepedopa BapuaHTOB,



OIKCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIPHIIIHBIE U IPOUTPHIILIHbIE
NO3ULMHU. BBIMIPBIIIHBIE CTPATErUU.

CpencrBa MCKYCCTBEHHOTO MHTEUIEKTa. CEpBUCH MAIMHHOTO IEpPEBOAA U
pacrio3HaBaHusl yCTHOW peud. KOrHUTUBHBIE cepBUCHL. MaeHTHU(UKaLUs U MOUCK
U300paKeHUH, pacro3HaBaHue JIUIL. CamooOyuaronuecs CHUCTEMBL.
HcKkycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. McCronb30BaHHE METOH0B
HCKYCCTBEHHOTO MHTEJJIEKTa B OOydarolux cucTeMmax. Vcrosb30BaHHE METOIOB
UCKYCCTBEHHOI'0 MHTEJUIEKTa B poboToTexHuke. MHtepHeT Bemel. IlepcrekTuBsl
pa3BUTHs KOMIIBIOTEPHBIX MHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHBIE ceTh.

AJITOPUTMBI U MIPOrPAMMHPOBaHUE

dopman3anus MoHATHS aroput™ma. Mammynaa TeropuHra Kak yHuBepcaJlbHast
Mozenb Beraucinenui. Tesnc Uepua—TwropuHra.

O1neHKa CIOXKHOCTH BbIYMCIEHUN. BpemMs paboTel 1 00BEM HCHOJIBb3yeMOi
naMaTH, HX 3aBUCUMOCTb OT pa3Mepa HCXOIHBIX JaHHbIX. OrneHka
ACUMIITOTUYECKOW CJIIOXKHOCTH  aJTOPUTMOB. AJTOPUTMBI  ITOJIMHOMHUAJIBHOU
cnoxHoctu. [lepebopHblie anroputmsl. [IpruMepsl pa3nuyHbIX arOPUTMOB PELICHUS
OJITHOM 3a/1a4M, KOTOPBIE UMEIOT PA3IUYHYIO CIOXKHOCTb.

[Touck TPOCTBIX 4YMCEN B 3aJaHHOM JUANa3OHE C IOMOULIBIO AIrOpUTMa
«pemeTo DpaTocheHa.

MHoropa3psiiHble 1ieJble YKcia, 3a1a4i JTUHHON apu(PMETHUKH.

CnoBapu (accouuaTWBHBIE MACCHBBI, OTOOpaxeHus). X>3UI-TaOJULbI.
[Toctpoenue andaBUTHO-4aCTOTHOIO CJIOBApsI IS 33JaHHOT'O TEKCTa.

Crexu. AHanmu3 mNpaBUIBLHOCTH CKOOOYHOTO BbIpaKEHUS. Bpruncienue
apu(PMETHIECKOr0 BBIPAXKEHUS, 3aMCAHHOTO B MOCT(HUKCHOU (popme.

Ouepenu. Mcnonp3oBanue ouepeau AJ11 BPEMEHHOIO XpPAHEHUS TAHHBIX.

Anroputmel Ha rpadax. IlocTrpoeHne MHHHMaIbHOIO OCTOBHOIO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpUEHTUpOBaHHOro Trpacda. KomuuecTBo pa3iavyuHbIX
nyTeld MeXAy BepIIMHAMU OPUEHTHUPOBAHHOIO AIMKIWYECKOro Tpada. AITOpUTM
JleKCTpHI.

[epeBbs. Peannsanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. lBOoMUYHBIE
(Ounapnbie) naepeBbsi. [locTpoeHue naepeBa Uil 3aJaHHOTO apu(METUUYECKOTO
BbIpaX€HUs. PeKypcuBHbBIE aIrOpUTMBI 00XoAa aepeBa. Mcmonb3oBaHHE CTEKa U
ouepeau Juisi 00Xo/1a iepena.

JlnHaMHu4yeckoe MporpaMMHpOBAHME KAaK METOJ pelleHus 3a7ad ¢
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJadyH, pEHIacMble C MOMOIIbIO
JMHAMUYECKOIO TMPOTrPaMMHPOBAHMS: BBIYMCIECHHUE PEKYPCUBHBIX (QYHKIIHMH,
NOACUYET KOJINYECTBA BAPUAHTOB, 3a1a4M ONITUMHU3ALUY.

[Tonsitue 06 OOBEKTHO-OPUEHTUPOBAHHOM NpPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHaIM3.



Pa3paborka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO TMOJXOJA.
WNukancynsus, Haciae10BaHue, MOJTUMOPPU3M.

Cpenbl ObicTpoil pa3zpaboTku mnporpamM. llpoexktupoBanue wuHTEpdeiica
10JIb30Barens. Vcrnonb30Banne rOTOBBIX YIIPABIIIEMBIX AJIEMEHTOB JJII IOCTPOCHHUS
uHTEepPeiica.

O630p  s3bpIKOB  mporpammupoBanus.  [lonsitTue o  mapagurmax
IpOrpaMMHPOBAHUSL.

NupopMauroHHbIe TEXHOJI0IMH

Ortanbl  KOMIIBIOTEPHO-MATEMaTUUYECKOTO  MOJEJIMPOBAHUA:  ITOCTAHOBKA
3ajayu, pa3paboTKa  MOJEIM, TECTUPOBAHHE  MOJETH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YyJIbTaTOB MOJEIUPOBAHMUS.

Juckperuzanuss Npu MaTEMaTUYECKOM MOJEIUPOBAHUM  HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABMKEHUS. MoenrpoBaHue OUOJIOTUYECKUX CUCTEM.
MareMaTtnyeckue MOJEIM B SKOHOMHUKE. BBIYMCIHMTENBHBIE 3KCHEPUMEHTHI C
MOZEJSIMU.

O6paboTka pe3yJbTaTOB AKCHEpUMEHTAa. MeToJ HaWMEHBIIUX KBaJpaToB.
OueHka YHCIOBBIX NAPAMETPOB MOAEIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccranoBieHre 3aBUCHMOCTEN IO pe3yJbTaTaM dKCIIEPUMEHTA.

BepostHocTHle  Mozenu.  Meroasr Monte-Kapno.  Mmwuranmonnoe
MojienupoBanue. CUCTEMbI MacCOBOI'0O 0OCITYKUBaHUS.

Tabnuunble (penduUoOHHbIE) 0a3bl JaHHBIX. Tabnuia — NpeACTaBICHHE
cBeJcHUI 00 OJHOTMITHBIX 0OBekTax. Ilone, 3ammch. Kmrou tabimmipl. Pabora ¢
roToBOM 0a30i JaHHBIX. 3amoiHeHWe O0a3bl JaHHBIX. [loMCK, COpPTHpOBKa W
bunbTpalys NaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapamMeTpaMH.
Beruucnsiemsle 1osis B 3apocax.

MHorotabnuynbie 6a3bl JaHHBIX. THIBI CBsI3el MeXx 1y Tabiuiamu. BaenmHui
kimto4. LlenoctHoCTh 6a3pl JaHHBIX. 3aIPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

WNuTtepuer-ipunoxxenus. IIoHsTne 0 cepBEpHON M KIIMEHTCKOM 4acTsIX CauTa.
TexHOIOrusl «KJIMEHT — CEPBEP», €€ JOCTOMHCTBA M HENOCTATKU. OCHOBBI SI3bIKA
HTML u xackamubix ta0imn crwieid (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caiiToB. Y ciyra XoCcTUHTa. 3arpy3ka (aiaoB Ha CaT.

BBoa n300pakeHui C MCIOJIb30BAaHUEM PaA3IMYHBIX LU(PPOBBIX YCTPOMCTB
(dpoBbIX (oToANMapaToB U MUKPOCKOIIOB, BHIECOKAMEpP, CKAHEPOB U JIPYTUX
ycTpoiict). I'paduueckuii penakrop. Paszpemenue. Kangpuposanue. Vcnpasienue
nepcriektuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOppeKUHs  LIBETA.
OOGecuBeurBaHUE 1BETHBIX U300pakeHuil. Perymb. Pabora ¢ obOnactsamu.
OUIBTPBL.



MHorocnoiinbie  u300pakeHusi. TexcroBeie cioud. Macka cnos. Kananbl.
Coxpanenue BbliesieHHON oOnactu. [loaroroBka winmocTpaiuil st BeO-CalToB.
AHUMHpPOBaHHBIE U300PAKEHUS.

Bekropnass rpaduka. [IpumutuBbl. HW3MmeHeHue TmoOps/ika SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ' pynnupoBka. Kpusble. @opmaThl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHne KOHTYpPOB. BekTopu3zaiiys pacTpoBbIX H300paKeHUH.

[IpuHUKIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozesel. CeTouHbIe
Moaenu. Marepuansl. MoaenupoBaHHE HWCTOYHHMKOB OCBelieHusA. Kamepsl.
AnnutuBHble TexHONoruu (3D-ipunTepsl). [loHATHE O BUPTYaIbHOMN peaibHOCTU U
JIOTIOJTHEHHOW PEAIbHOCTH.



IUDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOT'PAMMBI TIO
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE  PE3yNbTaThl OTPAKAIOT TOTOBHOCTh U  CHOCOOHOCTH
o0y4Jaromuxcs PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEW MO3ULKEN
JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTALIMH, TMO3UTUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSM POCCHIICKOTO
o011ecTBa, pacUIMpEeHUE KU3HEHHOTO OIbITa U OMbITA JEATEIHLHOCTH B MpOIEcce
peaiu3ald  CpelCcTBaMHM  y4eOHOro MpeaMera OCHOBHBIX — HaIlpaBlICHUMN
BOCIIUTATEJIbHON JEATENbHOCTH.

B pesynbrate wu3yueHuss uHGOPMATHKA HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl y oOydaronierocsi Oyayr cqopMUpoOBaHbl CIAEAYIONINE JIUYHOCTHBIC
pE3YJIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMSA:

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX NpPaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA W TPaBONOPSAKA,  COONIOAEHUE  OCHOBOIIOJArarolIMX  HOPM
UH(OPMAIIMOHHOTO TIpaBa U MH(HOPMAIIMOHHOMN 0€30MaCHOCTH;

TOTOBHOCTb MPOTHUBOCTOATH HJIEOJIOTMM 3KCTPEMHU3MA, HAlMOHAIU3MA,
KceHo(hoOUH, JUCKPUMHMHAIIMM TIO0 COIMAIbHBIM, PEJIUTHO3HBIM, pPAaCOBBIM,
HallMOHAJLHBIM MPU3HAKAM B BUPTYaIbHOM MPOCTPAHCTBE;

2) NIATPHOTHYECKOr 0 BOCIIUTAHMSA

LIEHHOCTHOE OTHOIIEHWE K HCTOPUYECKOMY HACIEIUI0, JIOCTHKEHUSIM
Poccuu B Hayke, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMAaHUE 3HAUCHUs UH(POPMATUKU
KaK HayKH B )KM3HU COBPEMEHHOTO OOIIECTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYALUI0O U MPUHUMAaTh OCO3HAHHBIC PEILIEHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu UHTEpHET;

4) 3cTEeTHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHWE K MHpY, BKIIOYAs JCTETUKY HAy4HOIO U
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCIPUHUMATH PA3JIMYHbIE BUABI HCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MUCIOJIb30BaHUU MH(DPOPMAIITMOHHBIX TEXHOJIOTHA;

5) pu3uveckoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTHL ~ 3J0POBOTO U  Oe3omacHOro  oOpasza  KHU3HH,
OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3J0pPOBbIO, B TOM YHCJIE 3a CUET



coOuroieHust TpeOOBaHMM 0€30MacHON IKCIUTYaTaIlH CPEICTB HHPOPMAITMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K aKTHUBHOH JCSATEILHOCTH TEXHOJIOTMYECKOW M COLUAIBLHOM
HaMpaBJICHHOCTH, CIIOCOOHOCTh HHUIIMMPOBATD, TUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJTHATH TaKYIO JCSITCILHOCT;

uHTEepec K cdepaMm MpOoPECCHOHATBLHON ACSITEILHOCTH, CBSI3aHHBIM C
WH()OPMATHKOW, TPOrpaMMHUPOBAHUEM M HWH()OPMAIIMOHHBIMA TEXHOJIOTHIMH,
OCHOBAaHHBIMH Ha JOCTIDKCHUSAX HAYKW WH()OPMATUKH W HAYYHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBeplIaTh OCO3HAHHBIA BBIOOp Oyayiend npodeccuu u
peali30BBIBaTh COOCTBEHHBIE )KH3HEHHBIC TJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3oBaHWIO Ha
NPOTSDKEHUU BCEH YKHU3HU;

7) 3K0JIOruM4eCKOro BOCIUTAHUSA

OCO3HAHUE TI00ATBHOTO XapaKkTepa AKOJOTHMYECKUX MpOoOJIeM M MyTed uX
pelieHusi, B TOM 4YHCIE€ C Y4E€TOM BO3MOXKHOCTEH HH(GOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH, IOCTIKEHHMSIM HAy4YHO-TEXHHYECKOro Iporpecca u
OOIIECTBEHHOM MPAKTHUKH, 32 CYET MTOHUMAHHUS POJIH HH(POPMAITMOHHBIX PECYPCOB,
WH(OPMAIIMOHHBIX TPOLECCOB W MH(MOPMAIIMOHHBIX TEXHOJOTUNA B YCIOBHUSIX
1udpoBoit TpaHchopMaIi MHOTUX cdep KU3HU COBPEMEHHOTO 00I11eCTBa;

OCO3HAHWE IEHHOCTH HAYYHOH NEeATENIbHOCTH, TOTOBHOCTHh OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEIOBATEILCKYIO IEITEIIbHOCTh WHIUBUTYaIbHO U B TPYIIIIE.

B mporecce mocTHKEHHS THYHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPaMMBbI
no wuHpOPMATUKE Y OOY4YaIOMUXCA COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, PEATIONararoniuii chopMUPOBAHHOCTD:

CaMOpPETyJIMPOBaHHs, BKJIIOYAONIETO0 CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIIOCOOHOCTh aJalTUPOBATHCA K
YMOIIMOHAILHBIM U3MEHEHUSM H MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPECHHEW MOTHBAIINH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHUIO IIETTH 1
yCIexy, ONTHMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, MCXOS M3 CBOUX
BO3MOKHOCTEH;

AIMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh TOHUMATh AMOIIMOHATILHOE COCTOSTHHE
JIPYTUX, YYUTHIBaTh €r0 MPHU OCYIIECTBICHUU KOMMYHMKAIIMU, CIIOCOOHOCTH K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMATILHBIX ~ HABBIKOB,  BKIIIOYAIOIIMX  CHOCOOHOCTH  BBICTPAWBATh
OTHOIICHUS C JAPYTUMHU JIIOJABMU, 3a00TUTHCA, TPOSBIATh UHTEPEC U pa3peiaTh
KOH()JIMKTBI.



METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbraTe uszydyeHuss WMH(POpPMATHUKA HA YPOBHE CpPEJHEro OOIIEro
obOpa3oBanus y oOyuaromerocss Oyayr chOpMHpOBaHBI MeETaIpPEIMETHBIC
pe3yNbTaThl, OTPAXKECHHBIE B YHUBEPCAIBHBIX Y4E€OHBIX ACHCTBUAX, & UMEHHO —
[O3HABATENbHbIE YHUBEpPCAJIbHbIE Yy4eOHbIE JIEHCTBUS, KOMMYHHUKATHBHbBIC
YHHUBEpCAJIbHbIE Y4eOHbIE NEHCTBUS, PETYISTUBHbIC YHUBEpCAJbHbIE Yy4EOHbBIE
NEUCTBHS, COBMECTHASI A€ TEIBHOCTD.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) 6a30BbI€e JJOrHYeCKHe AelicTBUSA:

CaMOCTOATENIbHO  (OpPMYIUPOBaTH W AKTyaJM3UpOBaTh  IpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBAHWs Il CPaBHEHHS,
KJaccupukanu u 006001eHNS;

ONpPENENATh LENIN JEATEIBHOCTH, 3a4aBaThb IIapaMETpPbl U KPUTEPUH HX
JOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH Y TPOTUBOPEYUS B PACCMATPUBAEMBIX SIBIICHUSX;

pa3pabarbIiBaTh IJIaH pPEHICHUs MPOOJEMbI C YYETOM aHaIu3a MMEIOIIMXCS
MaTEpPHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B  JIESITENBHOCTb, OLIEHUBATH COOTBETCTBHUE
PE3yIbTaTOB LIEJISAM, OLICHUBATh PUCKH ITOCIIEICTBUIN IEATEIBHOCTH;

KOOPAMHUPOBATb M  BBINOJHATH pabdOTy B  YCJIOBHUSIX PEATBHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJIEUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHCTBMSI:

BJIQJICTh HaBBIKaMH yueOHO-HCCIIEq0BATEIbCKOM u MIPOEKTHOMN
JESITEIbHOCTH, HABBIKAMHU pa3pelieHus Ipo0seM, CIOCOOHOCThIO U TOTOBHOCTBIO
K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PEIICHHUs IPAKTUYECKHX 3a/ad,
IIPUMEHEHUIO PA3JINYHBIX METOIOB ITI03HAHNS;

OCYILECTBJIATh PA3JMYHBIE BUIBl JEATEIBHOCTH IO IIOJYYEHHIO HOBOI'O
3HaHWs, €r0 MHTEPIPETAIH, MPeoOpPa30BaHUI0O W TMPUMEHEHHUIO B PAa3IUYHBIX
y4eOHBIX CUTyallUsiX, B TOM 4YHCII€ NPU CO3JAaHUM YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(opMHUpOBATh HAYYHBIN TUI MBIILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIIOUEBBIMU MTOHATUSIMH U METOAMM;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3aJa4yud B 00pa30BaTEILHOMN
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIATH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJW3UpOBATh 3a1ady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAWTh apryMEHTHI IS JOKa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpbl U KPUTEPUH PEL CHMUS;



aHAJTM3MPOBATh TMOJYYCHHBIE B XOJE peIICHUS 3a7aud Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IIeJICHANIPABICHHBINA TMOUCK MEpPEeHOca CPEACTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIBHYIO M MPAKTHYECKYIO 00JIacTH
KU3HEACSITETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC WJCH, NIPEjiaraTb OPUTHHAIBHBIC MTOJAXOIBI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINEe albTePHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmanmei:

BJIaJIETh HABBIKAMHU MOTYYCHUS WH(POpPMAIIMY U3 NCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOATENIbHO  OCYIIECTBISATh  IOHMCK, aHalIM3, CHUCTEeMaTH3alhi0 U
MHTEPIPETAIUI0 HHHOPMAITUU PAa3IMIHBIX BUIOB U (HOpM MIPEICTABICHUS;

CO3/IaBaTh TEKCThl B pa3IWYHBIX ¢opMmarax ¢ Yy4E€TOM Ha3HAUCHUS
uHbOpMAIlMU U IENeBOW AayAUTOPUM, BBIOUpas ONTUMAIbHYIO (opMmy
MPEJICTABIICHUS U BU3yaJIU3alliy;

OLIEHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpMaInu, €€ COOTBETCTBHE
IIPABOBBIM U MOPAILHO-3THYECKUM HOPMaM;

HCIIOJIb30BaTh  CpPeACTBAa WH(OPMAIIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIMOHHBIX
3aad ¢ COOJIOJICHHEM TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE30IaCHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHMs, TPABOBBIX W JTHYECKHMX HOPM, HOPM
nH(OPMAIIMOHHON 6€30MMaCHOCTH;

BJIQJICTh ~ HABBIKAMHM  pACIIO3HABAaHWSA W 3aIlUTBl  WHQOpPMAIUH,
nH(OPMAIIMOHHON 0€30MaCHOCTH JTHYHOCTH.

KoMMmyHHKaTHUBHBIE YHHBEpPCcAJIbHbIE Y4eOHble 1eiicTBUs

1) oOmenme:

OCYIIECTBIIATh KOMMYHHUKAIIUHA BO BCEX cdepax KU3HH,

pacrno3HaBaTh HeBepOalbHBIE CpPEJICTBAa OOIICHMS, MOHMMAaTh 3HAYCHUE
COLIMAIbHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKM KOH(MDIMKTHBIX CUTYyallMd U
CMAr4aTh KOH(IUKTHI;

BJIQJIETh  PA3JIMYHBIMU  CIOCOOAMHU  OOIICHHS W B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(PJIUKTHBIE CUTYAIUH;

Pa3BEPHYTO WU JIOTUYHO HM3JIararb CBOK TOUKY 3PEHMSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeJIbHOCTh:



MMOHUMAaTh W MCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHOW W UHIWBUIYaIbHON
paboTHI;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKXHOCTEHN Ka)KJI0T0 YJIEHA KOJJICKTUBA;

MPUHUMATh 1EJIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS 1O HMX JOCTHXKEHHIO: COCTABJATH IUIAH JICHCTBUM,
pactpeieNsITh PO ¢ y4éTOM MHEHUH YYaCTHHKOB, OOCYXXIaTh pPe3yJIbTaThl
COBMECTHOU padOThI;

OLIEHUBATh KAa4e€CTBO CBOEr0 BKJIAJAa M KAXION0 YYaCTHHMKA KOMAaHIbI B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

MpeJiaraTh HOBBIC MPOEKThI, OIEHWUBATh HAEH C IIO3ULIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYILIECTBIISATh MO3WTHUBHOE CTPATETMUYECKOE IIOBEACHHUE B PA3IMYHBIX
CUTYaIUsIX, TPOSIBIIATh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATHBHBIM.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

1) camoopranuszauus:

CaMOCTOSITEJIHO OCYILIECTBIIATH IMO3HABATEIBHYIO AEATEIBHOCTD, BBISBIATH
poOJIeMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
NEATEIIbHOCTU U )KU3HEHHBIX CUTYAIUsAX;

CAMOCTOATEJIbHO ~COCTAaBJISITh IUIAH pELIeHUs MpoOJieMbl C  y4EToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacIupATh paMK{ y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX IPEANOUYTEHUH;

JIeNaTh OCO3HAHHBIA BBIOODP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLIEHNE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOH SPYIULIMHM B
pa3HbIX 00JIACTAX 3HAHMM, MOCTOSIHHO IOBBIIIATH CBOW OOpAa30BaTENIbHBIA H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€ITEIbHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJQJICTh HABbIKAMU  [O3HABATENbHOW  pe(dJEeKCMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJbTATOB U
OCHOBAHMM, MCIOJIB30BaTh NMPUEMBI pedIIEKCUH ISl OLEHKH CUTYyalllH, BbIOOpa
BEPHOT'O PEILECHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PELICHUS IO UX CHHKEHUIO;

IIPUHAMAaTh MOTHBBI W AapryMEHTBHl JPYTMX IIpU AaHAIN3€ pPe3yJIbTaTOB
NEeATEIbHOCTH.



3) npuHsATHS ceOsi U IPYTrux:

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MpPUHUMAaTh MOTHBBI W apryMEHTHl JPYIHMX IpU aHAIU3€ Pe3yJIbTaToOB
NEeATEbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C TTO3UIIUHU APYTOTrO YEJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

B mpouecce uzydenus kypca MHGOPMATHKU YIIIyOJIEHHOTO ypoBHA 6 10
Knacce oOydalOmuMHUCS OyayT JIOCTUTHYTHI  CIEAYIOIIME MPEAMETHBIC
pE3yJIbTaThI:

BJIaJICHUE TMPEACTaBICHUSMU O pOJM HH(OpPMallMd M CBSI3aHHBIX C HeEH
MPOIIECCOB B TMPHUPOJIEC, TEXHUKE K OOIIECTBE, MOHATUSAMH «UHOOPMAIIH,
«MH(OPMALIMOHHBIA  MPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBl  CHCTEMBI»,
«cucteMHbIN 3¢ dekT», «uHPOPMAIIMOHHAS CUCTEMAY, «CUCTEMA YITPABICHUS;

BJIaJICHUE MeETOJaMu Moucka HHpopmanuu B cetu HHTepHET, ymeHue
KPUTHYECKH OIICHUBATh HHPOPMAIIHIO, TTOTy4YEeHHYIO U3 ceTH HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIC, MPUBOAUTH TMPHUMEPHI
UCTOYHUKOB HX IIOJIYYEHHS W HANpaBiICHUsS HUCIOJIb30BAaHUS, yMEHUE
KJIaCCU(QHUIIMPOBATh OCHOBHBIC 33/Jaud aHaiW3a MJaHHBIX (IIPOTHO3WPOBAHHE,
KJaccuduxarms, KJlacTepu3anus, aHaJlu3  OTKJIOHEHUN), MOHUMATh
MI0CJIeIOBATEILHOCTD PEIICHUS 33/1a4 aHaN3a TaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYHCTKAa W OIICHKa KadecTBa MaHHBIX, BBHIOOP W/WIM TOCTPOECHUE MOJIEINH,
npeoOpa30BaHUE aHHBIX, BU3yaJu3allus JaHHBIX, HHTEPIIPETALUs] pE3yJIbTaTOB;

MOHMMAaHWE OCHOBHBIX TPHUHIIUIIOB YCTPOWCTBA W () YHKIIMOHUPOBAHHSI
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIIbHBIX KOMIIBIOTEPOB, TEHACHIINNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBbIKAaMHU PaOOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TMPOTPAMMHOIO OOECHeueHus [UIsl pelieHus y4yeOHBIX 3ajad 1o
BBIOpAHHOH crielnaIn3aluy,;

HAJIMYUE MPEICTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJH B COBPEMEHHOM
mMupe, O 0a30BbIX MPUHLMIAX OpraHu3alud U  (PYHKIMOHUPOBAHUS
KOMITBIOTEPHBIX CETEH, 00 0OIIMX MPUHIMIIAX pa3padO0TKU U (PYyHKIIMOHUPOBAHUS
MHTEPHET-TIPUIIOKECHUM;

NOHMMAaHHUE yrpo3 HUH(POPMAIMOHHOM 0E€30MacHOCTH, HCHOJIb30BaHUE
METOJIOB M CPEACTB MPOTHUBOACWUCTBHS OSTUM yrpo3aMm, COOJIOJCHHE Mep
0e301acHOCTH, IPEIOTBPAIIAIOIINX HE3aKOHHOE pacrnpocTpaHeHHe
NEPCOHAJBHBIX JaHHBIX, COOMIOJEHUE TpeOOBaHUN TEXHUKU OE30MACHOCTU U
THUTHEHBI TIPU paboTe C KOMIBIOTEPAMH U IPYTMMH KOMIIOHEHTAMHU IHU(POBOTO



OKPY)KCHHS, TOHHMAaHHE IIPAaBOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX
nmporpamm, 0a3 TaHHBIX U paboTHI B ceTu MHTEpHeT;

MOHMMAaHWE OCHOBHBIX NPHUHIIMIIOB JUCKPETU3AWHA PA3IUYHBIX BHIOB
uHpopManuy, yMEHHE OIpeaeiaTh HHOOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpauuecKuX M 3BYKOBBIX JIAHHBIX MPU 3aJaHHBIX MMapaMeTpax JUCKPETHU3AIINH,
YMEHUE ONPEACNATh CPEIHIOK CKOPOCTh IIepelaud JIaHHBIX, OIICHUBATH
W3MEHEHHE BPEMEHM Tiepefadyd IpH H3MEHECHUHW HWHOOPMAIMOHHOTO O0BEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBSI3U;

YMEHHE MCIIO0JIh30BaTh MIPU PEIICHUH 33]1ad CBOMCTBA MO3UIIMOHHON 3aIlliCh
YHUCEJI, AITOPUTMA TIOCTPOCHHMS 3aITUCH YHCIIa B IIO3UIIMOHHON CHUCTEME CUMCIICHUS
C 3aJIaHHBIM OCHOBAHWEM M ITOCTPOSHHS YHCJa IO CTPOKE, COACPIKAIICH 3aIlhCh
9TOr0 YHMCJIAa B IO3UI[MOHHOM CHCTEME CUMCJICHMS C 3aJaHHBIM OCHOBAHUEM,
yMEHHUE BBITIOJHATh apu(MeTHYecKue Omepalryd B TO3WIMOHHBIX CHCTEMax
CUHCJIEHHS;

YMEHHE BBINOJIHATH MPE0OpPa30BaHMS JIOTUYECKUX BBIPAXKEHUM, UCIIOIB3YSI
3aKOHBI aNreOphpl JIOTUKH, YMEHHE CTPOWTH JIOTHYECKOE BBIPAKCHHE B
TU3BIOHKTUBHON W KOHBIOHKTHBHOW HOPMAIBHBIX (hOpMax Imo 3aJaHHOM TaOwIle
WCTUHHOCTH, HCCIEAOBaTh O0JacTh MCTHHHOCTH BBICKA3bIBAHUS, COJEPIKAIIECTO
MepeMEHHBIC, PEIIaTh HECIIOKHBIC JIOTHUCCKUE YPABHEHUS U CHCTEMBI YpaBHEHUH;

MOHUMaHUEe O0a30BBIX aJITOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOM
nHpopManuK (3aMruch YUCEN B MO3UIIMOHHOW CHUCTEME CUMCIICHUS, HAXO0XKICHHC
BCEX IPOCTHIX YHCEN B 33JJaHHOM JIHaIa3zoHe, 00padoTKa MHOTOpa3psIHBIX IEIBIX
YHCesl, aHAJIU3 CUMBOJILHBIX CTPOK M JIPYTHX), AITOPUTMOB MTOMCKA U COPTHUPOBKH,
YMEHHE ONPEICIATh CIIOKHOCTh H3y4aeMbIX B Kypce Oa30BBIX aJITOPUTMOB
(cyMMHpOBaHHE DJIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa, TepeOOpHbIE
QITOPUTMBI, IBOWYHBIA ITOUCK) U TIPUBOIUTH IPUMEPHI HECKOJIILKUX aIrOPUTMOB
Pa3HOM CI0KHOCTH JIJIS PEIICHUs OJTHOM 3a/1auH;

BJIQJICHHE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O 0a30BbIX THIIAX JaHHBIX H
CTPYKTypaxX [aHHBIX, YyMEHHE WCIOJb30BaTh OCHOBHBIC  YIIPABIISIIONIUE
KOHCTPYKIIUM, YMEHHE OCYIICCTBISATh aHaIu3 IPEIIOKEHHONW MPOrpaMMbI:
OTIPECIIATh PE3YNbTAThl PA0OTHI IPOTPAMMBI TIPH 3aTaHHBIX MUCXOTHBIX JAHHBIX,
OTIPECNIATh, TIPU KAKUX HMCXOMHBIX JAHHBIX BO3MOXKHO IOJTYyYCHHUE YKa3aHHBIX
PE3YIbTaTOB, BBIABISATH JAaHHBIC, KOTOPhIE MOTYT IPUBECTH K OIIMOKE B padoTe
MIPOrPaMMBbI, POPMYITHPOBATH MPEIOKECHHUS 10 YITYIIISHUTO TPOTPAMMHOTO KOJIa;

YMEHHE CO3/laBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U
JEMOHCTPAIMOHHBIC MAaTEPUAJIBI C HCIIOIH30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JITAYHBIX CEPBHCOB;

YMEHHE MCIOJIb30BATh AJICKTPOHHBIC TAOIUIIBI JIJIST aHAJIU3a, TTPEACTaBICHU S
U 00pabOTKM  JaHHBIX  (BKJIOYAs  BBIYUCIEHHUE  CYMMBI,  CpPEIHEro
apu(METHYECKOT0, HAWOOJIBIIIET0 ¢ HAWMMEHBIIEro 3HAYCHHH, peIICHUE



ypaBHEHUH, BBIOOpP ONTHMAJIBHOTO PEIICHUs, TIOJ00p JMHUU TPEHMAA, PEIicHUe
3aJla4 IPOrHO3UPOBAHUSA).

B mpouecce uzydenus Kypca MHPOPMATHKU YIIIyOJEHHOrO ypoBHs 6 11
Knacce oOydalOmMUMHUCS OyayT JIOCTUTHYTBI  CIEAYIOIIME MPEAMETHBIC
pe3yIbTaThI:

YMEHHE CTPOUTh HEPaBHOMEPHBIE KOJIbI, JOMYCKAIOIME OJHO3HAYHOE
JIEKOANPOBaHUE COOOIIeHUH (TpeUuKCHBIE KOJbI), MCIOJIh30BaTh IMPOCTEHIITNE
KOZBI, KOTOPBIC TIO3BOJITIOT OOHAPYKUBATh M UCIIPABIIATH OMIMOKH TIPH TIeperaye
JAHHBIX, CTPOUTH KOJI, OOECIIEUNBAIOIINA HAUMEHBIIIYI0 BO3MOXKHYIO CPEITHIO0
JUIMHY COOOIIEHUS TP HM3BECTHOH YaCTOTE CHMBOJIOB, IOSCHSATH TPUHITUTIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

YMEHHE peliaTh alrOPUTMUYECKUE 3a/1a4H, CBSI3aHHBIC C aHAIN30M TpadoB
(3ama4m  TOCTPOEHUSI ONTHUMAIBLHOTO TIYTH MEXAYy BepiuHamMu rpada,
OTpEeACNICHNs]  KOJMYECTBA  pPA3IMYHBIX  MyTed  MEXAy  BepIIMHAMU
OPHEHTHPOBAHHOTO aIMKINYECKOTro rpada), yMEHHE HCIOJIb30BaTh JIEPEBhs TpU
aHAM3€ W TIOCTPOCHWHU KOJOB W JJISl TPEACTABICHHUS apuU(PMETHIECKUX
BBIPXCHUH, TP PEIICHUH 3a7a4 IMOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JEPEBO
UTPHI 10 3aIaHHOMY aJITOPUTMY, pa3padaThiBaTh U OOOCHOBHIBATH BHLIUTPHIIIHYIO
CTpPATEruio UTPHI;

YMEHHE pa3padaThiBaTh M pEAJU30BBIBATH B BHJIE€ IporpamMMm 0a3o0BbIe
QITOPUTMBI, YMEHHUE HCITOJIb30BaTh B MIPOrpaMMax JaHHBIE Pa3IMYHBIX THIIOB C
y4€TOM OrpaHUYECHHI Ha JUAna3oH MX BO3MOXKHBIX 3HAYEHUH, MPUMEHSThH MpU
PEIICHUH 3a/1a4 CTPYKTYPbI TaHHBIX (CITUCKH, CIIOBApU, CTEKU, OUEPEIU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIC OINEpalldd CO CTPYKTypaMH JIaHHBIX, TPUMCHSTH
CTaHJapTHBIC U COOCTBEHHBIC MOIPOrPAMMBI JIJIi 00paOOTKH YHCIOBBIX JaHHBIX
U CHUMBOJIBHBIX CTPOK, HMCIOJb30BaTh IpPH pa3paboTKe MmporpaMM OHOIMOTEKH
MOJNPOTpaMM, 3HAaTh (YHKIIMOHAJIHHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHHE UCIIOIb30BaTh CPEACTBA OTJIAJKH MTPOrPAMM
B Cpefie MPOrpaMMHPOBAHHUS, YMEHHE TOKYMEHTHPOBATH MTPOTPAMMBI;

YMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;

BJIaJICHUE OCHOBHBIMH CBEICHHUSAMH O 0a3ax JaHHBIX, WX CTPYKTYpeE,
CpeICTBAaX CO3MaHUsA W PAOOTHI ¢ HUMH, YMEHHUE HWCIOJIh30BaTh TAOIUIHBIC
(pensiiimoHHbBIE) 0a3bl JAHHBIX (COCTABIISATH 3aIIPOCHI B 0a3aX JaHHBIX, BBHITOIHSTH
COPTUPOBKY M TMOHUCK 3amuceil B 0a3e JaHHBIX, HAMOJIHATH pa3paboTaHHYIO 0a3y
JTAHHBIX) ¥ CIIPABOYHBIC CHCTEMEI;

YMEHHE UCTIOJIh30BaTh KOMITBIOTEPHO-MaTEMaTUYECKUE MOJICIIU JIJIS aHaIN3a
00BEKTOB M TMPOIECCOB: (HOPMYIHPOBATH I€JIb MOJCIUPOBAHUS, BBHITIOIHIThH
aHAM3 PE3yJIbTaTOB, TMOJIYYECHHBIX B XOAC MOJCIUPOBAHMS, OIICHUBATH
COOTBETCTBUE MOJIEIH MOJICIHUPYEMOMY OOBEKTY WM TPOIECCY, MPEICTaBISATh
PE3yNbTAaThl MOJICTUPOBAHUS B HATJISTHOM BUJIE;



YMEHHE OpPraHM30BBIBATH JMYHOE HWH(POPMALMOHHOE TMPOCTPAHCTBO C
UCMOJIb30BAaHUEM pA3JIMUYHBIX CPEICTB IU(PPOBBIX TEXHOJOTHM, MOHUMAaHUE
BO3MOXKHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(GPOBBIX
00pa30BaTEIbHBIX CEPBUCOB,;

MOHUMAaHNE OCHOBHBIX MPHHIIMIIOB pa0OThI, BO3MOKHOCTEH M OrpaHUYCHUS
INPUMEHEHUsI TEXHOJIOIMH MCKYCCTBEHHOTO MHTEIJIEKTAa B PAa3IMYHBIX 00JacTsX,
HaJIMYUE MPEJICTaBICHUH O Kpyre pelaeMblX 3aJad MAIIMHHOTO OOy4YyeHUs
(pacmo3HaBaHus, Kjlaccu(UKAIMU U TPOTHO3UPOBAHMS) HAIMYUE TTPEICTaBICHUN
00  HCMONb30BaHMM  WH(OPMALMOHHBIX  TEXHOJOTMM B  pa3iMYHBIX
npodeccuoHaNbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KoanuecrBo yacoB DJIEeKTPOHHBIE
Ne HanmeHnoBaHue pa3ieioB U TeM NPOrpPaMMbl (undposbie)
wn Beero Konrpoabnbie | IlpakTuyeckue 06PaIOBATEIHHDIE
padoThI padoThI pecypeEI
Paznen 1. ludgpoBasi rpaMoTHOCTH
11 KomMmmbroTep - yHHBEpCcalbHOE YCTPOUCTBO 00paboTKH 6 1 1 https://resh.edu.r/
TAHHBIX
12 [TporpammMHoOe obecrieueHme 6 1 1 https://resh.edu.ru/
13 Komnsrorepuslie cetu 5 1 2 https://resh.edu.ru/
14 WNudopmannonnas 6€30macHOCTb 7 1 2 https://resh.edu.ru/
Hroro no pazngeny 24
Paznen 2. Teopernueckne 0CHOBbI HHPOPMATUKH
2.1 [pencrasienne HHGOPMAIMU B KOMIIBIOTEPE 19 1 9 https://resh.edu.ru/
2.2 OcHOBBI anredphl JIOTUKU 14 1 7 https://resh.edu.ru/
2.3 KomnbrorepHas apupmeTrka 7 1 2 https://resh.edu.ru/
Wroro no pazneny 40
Paznen 3. AliropuT™Mbl M IPOrpaMMHpOBaHUe
3.1 Brenenue B mporpaMMupOBaHKE 16 1 6 https://resh.edu.ru/
3.2 BcmomorarenbHbIe alropuTMbl 8 1 4 https://resh.edu.ru/
3.3 YuciieHHbIE METOIBI 5 1 2 https://resh.edu.ru/
3.4 AJIropuT™MbI 06pa00TKH CMMBOJIBHBIX JaHHBIX 5 1 2 https://resh.edu.ru/
35 AnTropuTMBI 00paOOTKH MacCCHBOB 10 1 35 https://resh.edu.ru/
Hroro no pazaeny 44
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Pa3nen 4. Un¢gopManiuoHHbIE TEXHOJIOTHH

4.1 O6paboTKa TEKCTOBBIX IOKYMEHTOB 3 https://resh.edu.ru/
4.2 Ananus DaHHBIX 1 25 https://resh.edu.ru/
Uroro no pazneny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 13 47



https://resh.edu.ru/
https://resh.edu.ru/

11 KUIIACC

KosnuecrBo yacoB JJIeKTPOHHbBIE
HaumeHoBaHue pa3je/ioB M TeM IPOrpaMMBbl (uudposbIe)
Ne KoHnTpoJibHbIe IIpakTnuyeckue 06DA30BATEIBLHLIE
n/n Beero padoThI padoThI b pecypcesl
Pasnea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
11 Wudopmarius u HHPOPMAITUOHHBIC TIPOILIECCHI 10 1 25 https://resh.edu.ru/
1.2 MonenupoBaHue 8 1 2 https://resh.edu.ru/
HWroro no pazneny 18
Pa3nen 2. AIropurmMbl 4 IpOrpaMMHpPOBaHHe
2.1 DNEeMEHTbI TEOPUU ATTOPUTMOB 6 1 1 https://resh.edu.ru/
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 1 10 https://resh.edu.ru/
23 OcCHOBBI OO BEKTHO-OPUEHTUPOBAHHOT' O 16 1 45 httos://resh.edu.ru/
IPOrPaMMHUPOBAHUS
Hroro no pazaeny 50
Paznen 3. UudopmanuoHHbIe TEXHOJIOTHH
31 KomnbrotepHo-MaTemMaTHu€CKOE MOAEIUPOBAHUE 8 1 5 httos: /resh.edu.ru/
3.2 basbl naHHbBIX 10 1 4 https://resh.edu.ru/
3.3 Be0-caiiTsl 14 1 https://resh.edu.ru/
3.4 Kommerorepras rpaguka 1 35 https://resh.edu.ru/
35 3D-monenmupoBanue 1 https://resh.edu.ru/
Hroro mo paznery 48
PesepBHOE Bpems 20
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 36.5



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

		2025-09-29T15:22:16+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛИЦЕЙ № 1 КРАСНОАРМЕЙСКОГО РАЙОНА ВОЛГОГРАДА"
	Я являюсь автором этого документа




