MHUHUCTEPCTBO NPOCBEIEHUS POCCUHUCKOM ®EJEPALINN
MunucrepcTBo o6pa3oBanus bearopoackoi od1actu
Ynpasienue o6pazopaHusi agMuHUCTpaunu HoBooCK0JIbCKOr0 MyHHIMNIAJIBHOT0 OKPYTa
MBOY «COILI Ne 1 ¢ YUOII umenn Knszkabl Oabrn Hukonaesnsl PomanoBoiiy»

COI''TACOBAHO
3aMecTHTeNb TUPEeKTOpa
MBOY «COIII Ne 1 ¢ YUOII
umenu Kuspxaer Onsru
HukonaeBubl PoMaHoBO#»

r. Hoeiit Ockour

be CKO# 00JyiacTu
62{(&{) _ /Yepnnix E.N./
28.08.2025 .

r. HoBblii Ockou besropoackoii o61actu

NPUHSATO

Ha 3ace/laHUH I1eJaroruyeckoro N

coeta MBOY «COIII Ne 1 MBOY [k OIHM C Y‘I/IOH

¢ YUOII nvenn Kusokesl Onbru | AMEHYU Knsmmm Qﬂbm\ﬁnxonaesﬂbr
HuxonaeBus PoMaHoBO#» ~_ Pomatmr;oﬁ» ;j; H¢)Bmﬁ chon

r. Hosrit Ockon \ ) : '
Besropozckoit o6actu 7 ) P /gv,guumu‘a U N/

[Tporoxon ot 29.08.2025 r. Ne 1

PABOYASI TIPOTPAMMA
(ID 8422504)

y4eOHoro npeamera «Mudopmarnkar
(yriiy0JIéHHBIH YPOBEHb)
1u1st ooyvatomuxcs 10-11 kimaccos

r. HoBbIii Ockoua 2025



IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo wuHbpopmatuke (yriayOnEHHBIM YPOBEHb) HA YPOBHE CPEIHETO
oOmiero oOpazoBaHus pa3paboTaHa HAa OCHOBE TPEOOBAHUI K pe3yibTaTamM OCBOCHUS
OCHOBHOM  00pa3oBaTeIbHON  MpOrpaMMbl  cpeaHero  olimero  oOpa3oBaHwUs,
npencrasieHHbix B ®I'OC COO, a Takke ¢enepanbHOM pabdodeil MporpamMmel
BOCTIUTAHHU.

[Iporpamma o uHpopMaTHke JAET MPEACTABICHUE O LENSAX, OOIIe cTpareruu
OoOy4eHHMsI, BOCIIUTAHUSI M Pa3BUTHS OOYYAIOIIUXCS CPEJACTBAMU y4yeOHOrO MpeameTa
«Uudopmartukay Ha yrayOoJI€HHOM ypOBHE, YCTaHABIMBAET 00S3aTENbHOE MPEAMETHOE
COJIEp KaHHUE, MPETyCMaTPUBAET €ro CTPYKTYPUPOBAHHUE IO pa3fenaM U TeMaM Kypca,
OIpEAENsieT paclpeiesieHue €ro no kiaaccaM (rogam HM3y4deHwus), JAET NpPUMEpPHOE
pacnpesieieHue y4eOHbIX YaCOB 10 TEMATHUECKUM pa3jiesiaM Kypca U PEKOMEHIYyEMYIO
(mpuMepHy10) TOCIENOBATEIbHOCTh MX HU3YYEHHS C YYETOM MEXIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOrO Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEN
00y4Yarommxcs.

[Iporpamma 1o uMHPOpPMATHUKE OMNpEAENSIeT KOJWYECTBEHHbIE M KayeCTBEHHBIE
XapaKTEPUCTUKU y4eOHOTO MaTepualia JjIsl KaXJ0ro rojia U3y4yeHus, B TOM YHUCIE IS
COJIEP>KATEILHOI'O HAIlOJIHEHHUS PA3HOTO BUJA KOHTPOJSA (IPOMEKYTOYHOM aTTecTaluu
00y4YaroIMnXcs, BCEPOCCUUCKUX MPOBEPOUYHBIX pabOT, TOCYJAPCTBEHHON HWTOTOBOM
arrectaiuu). [lporpamma mno uHQOpMATHUKE SBISETCS OCHOBOM [JIi COCTaBJICHHMS
ABTOPCKUX YyYEOHBIX MTPOrpPaMM M YYEOHWUKOB, TMOYPOUYHOTO TUIAHMPOBAHUSA Kypca
YUUTEIIEM.

NudopmaTuka B cpeaHem od1ieM o0pa3oBaHUU OTPAXKAET:

CYyITHOCTh ~ WMH(MOPMATUKA  KaK  HAyYHOM  JUCUMIUIUHBI,  H3ydaroleu
3aKOHOMEPHOCTH TPOTEKaHWSI M BO3MOXKHOCTH aBTOMATH3AIlMU WHOOPMAIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTU MPUMEHEHUS MH(HOPMATHUKH, MIPEXK]IE BCEro HH(POPMaLIMOHHBIE
TEXHOJIOTUH, YIIPABICHUE U COIIUAIBHYIO Cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep  MHOpPMATHKH W HWHPOPMAIMOHHON
TSI TENbHOCTH.

Kypc wundbopmatuku 1 ypoBHsSI CpelHEro oOmiero oOpa3oBaHUsS SBISIETCS
3aBEpIIAIOIIMM STallOM HENPEPHIBHOW MOATOTOBKM oOyuaroummxcs B o01acTu
uHhOpMATUKA ¥ WH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHM, OMHpaeTcs Ha
coJlepKaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOI'O OOIIEro oOpa3oBaHUS U OIBIT
MOCTOSIHHOT'O MPUMEHEHUSI MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, NaéT
TEOPETUIECKOE OCMBICIICHUE, HHTEPIIPETALIUIO M 0000IIEHHE ATOTO OIbITA.

PesynpTaThl  yriyOJI€HHOrO  ypOBHS ~ M3y4e€HHs ~ y4eOHOro  mpeamera
«MHpopMaTrKay OpUEHTUPOBAHBI HA TOJYYEHHE KOMIIETEHTHOCTEH AJI MOCIEAYIOIIe
npodeccuoHaIbHOM NeATeIbHOCTH KaK B paMKaxX JIaHHOM MpeIMeTHON 00J1acTH, TaK U B
CMEXHBIX C Hell obmacTsax. OHM BKJIIOYAIOT B CeOs:



OBJIaJICHNE KJIIOYEBBIMU MOHATUSIMHU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JaHHas npeaMeTHass o0JacTh, PAacHO3HABAHHME COOTBETCTBYIOIIMX MM MPU3HAKOB M
B3aMMOCBSI3€l, CIOCOOHOCTh JIEMOHCTPUPOBATH PA3IMUYHBIE MOAXOABl K H3YYEHUIO
SBJICHUM, XapaKTEPHBIX JIJIS1 U3y4aeMOil MPeAMETHOM 00J1acTu;

YMEHUE PEIIaTh TUIOBbIE MPAKTUYECKUE U TEOPETHUECKHUE 3a]1a4M, XapaKTEPHbIE
JUTSl UCTIOJIb30BaHUS METOA0B M MHCTPYMEHTApHsl JaHHOM peIMETHON 00JacTH;

HaJIMYKE MPEICTABICHUNA O TaHHOW MPEIMETHON 00JacTH KakK 1IeJIOCTHOM TEOpUU
(COBOKYMHOCTH TE€OPHii), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIaCTAMU 3HAHUM.

B pamkax yrmyOnéHHOro ypoBHS U3ydeHHsT HMH(POPMATHKH 00eCIeYrBaeTCs
L[EJICHANPABICHHAs] MOArOTOBKA OO0Yy4YaloIHUXCAd K NPOAODKEHHI0 O00pa3oBaHHs B
OpraHu3alusaX npodeccruoHaIbHOrO oOpa3oBaHus no CIEUHUAIIBHOCTSIM,
HEMOCPEICTBEHHO CBSI3aHHBIM C IU(PPOBBIMHU TEXHOJOTMSAMH, TAKMM KakK IporpaMMHas
UHXeHepus,, HHPopManuoHHas O€30MacHOCTh, HWH(POPMALMOHHBIE CHUCTEMBl U
TEXHOJIOTUH, MOOWIIbHBIE CUCTEMBI U CETH, OOJbIINE JaHHbIE U MAIIMHHOE O0Yy4YEHUE,
IIPOMBIIUICHHBI ~ HMHTEPHET BEIIEeH, MCKYCCTBEHHBIM HWHTEIUIEKT, TEXHOJIOIMU
OecripoBOAHONW  CBSI3M, POOOTOTEXHUKA, KBAaHTOBbIE  TEXHOJOTHMH,  CHUCTEMBI
pacnpenes€HHOro peecTpa, TEXHOJIOTHY BUPTYaJIbHOW U JOTIOJIHEHHOW PEaTbHOCTEN.

OcHoBHas 11e7b u3yueHus yueobHoro npeamera «Mudopmatuka» Ha yriayoJaEHHOM
YpOBHE CpeaHero oOmiero ooOpa3oBaHUs — OOECTECUYEHHE MAbHEWINEro pa3BUTHUS
MH(POPMAITMOHHBIX KOMITETEHIMI 00y4aloierocs, €ro roTOBHOCTH K KU3HU B YCIOBUSIX
pa3BUBAKOLIErocss MHPOPMALMOHHOIO OOIIECTBA M BO3PACTAIOIIEN KOHKYPEHIMU Ha
peiHKe Tpyaa. B cBszu ¢ »tum u3ydenue uHpopmaruku B 10—11 kmaccax A0MKHO
00€eCIeYuTh:

c(OPMUPOBAHHOCTh MHPOBO33PEHHs,, OCHOBAHHOI'O Ha MOHMMAHMU POJU
nH(pOpMaTUKU, UHPOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B COBPEMEHHOM
0O0IIIECTBE;

c(OPMUPOBAHHOCTb OCHOB JIOTHYECKOI'0 U AJITOPUTMHUYECKOTI'0 MBIIIJICHHUS;

c(OpMUPOBAHHOCTh YMEHUH pa3nuyaTh (HaKThl U OLEHKH, CPABHUBATH OLIEHOUYHBIC
BBIBO/IbI, BHUJETh MX CBSI3b C KPUTEPUSIMH OLEHUBAHHUS M CBSI3b KPHUTEPUEB C
OnpeAenEHHOM CUCTEMOM IIEHHOCTEH, MPOBEPSITh HAa JOCTOBEPHOCTh M 0000mIaTh
uH(pOpMaIHIo;

c(OPMUPOBAHHOCTh MPEACTABICHUN O BIMSHUM MH()OPMAIMOHHBIX TEXHOJIOTH
Ha JKU3Hb 4YEJIOBEKa B OOIIECTBE, MOHUMAHUE COLUMAIBHOIO, 3KOHOMUYECKOIO,
MOJINTUYECKOr0, KYJbTYPHOTO, IOPUAUYECKOr0, IPUPOJAHOr0, SPrOHOMHYECKOTIO,
MEIMIMHCKOTO U (PU3UOJIOTHYECKOTr0 KOHTEKCTOB MH(OPMALIMOHHBIX TEXHOIOTUil;

NPUHATUE MPABOBBIX M AITHUYECKUX ACHEKTOB HH(POPMALMOHHBIX TEXHOJIOIUH,
OCO3HAHHME OTBETCTBEHHOCTH JIIOJICH, BOBJICYEHHBIX B CO3/IaHME M MCIOJIb30BAHUE
MHGOPMAIIMOHHBIX CUCTEM, PAacCIpOCTpaHeHNE HHPOPMAIINH;

CO3MIaHHME YCJIOBHM Il Pa3BUTUS HABBIKOB Y4YEOHOW, NPOEKTHOW, HAY4IHO-
UCCJIEIOBATENbCKOM M TBOPYECKOM JEATENbHOCTH, MOTHBAIMM OOyYaromuXcsi K
CaMOpa3BUTHIO.



B conepxxanuu yueOnoro mnpeamera «MHpopmarukay BBIIEISIOTCS YeEThIpe
TEMaTUYECKHUX pa3fena.

Paznen «lludpoBass rpamMoOTHOCTB» MOCBALIEH BOIpPOCaM  YCTPOWCTBA
KOMIIBIOTEPOB U JIPYTUX 3JIEMEHTOB LIU(PPOBOTrO OKPYKEHUS, BKIIOYasi KOMIIbIOTEPHBIE
CEeTH, UCMOIb30BAaHUIO CPEACTB ONEPALIMOHHON CHCTEMBbI, pabore B cetu MHTepHeT u
MCIOJIb30BAaHUIO HHTEPHET-CEPBUCOB, MHPOPMALIMOHHOM 0€30MaCHOCTH.

Paznen «Teoperuyeckne o0CHOBbI HHGpOPMAaTHKM» BKIIOYAeT B  ce0s
NOHATUHHBIN annapat UHQOPMATHUKH, BOIIPOCH! KOJUPOBAaHUS HH(POPMALIUU, U3MEPEHUS
UHPOPMAITMOHHOTO 00BEMA MAaHHBIX, OCHOBBI aNTe€OpPHI JIOTUKH M KOMIIBIOTEPHOTO
MOJIETUPOBAHMUSI.

Paznen «AaropurMbl M NPOrpaMMHPOBAHHE) HAIPaBICH Ha pa3BUTHE
QJITOPUTMHUYECKOI0 MBIIIJICHUS, pa3padOTKy alrOpUTMOB M OLIEHKY HX CIIOXKHOCTH,
(opMHpOBaHHE HAaBBIKOB peajJu3alMi MpOrpaMM Ha s3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MudopManuoHHbIe TEXHOJOIMW» TOCBSIIEH BONPOCAM IPUMEHECHUS
MHPOPMAIIMOHHBIX TEXHOJIOTUH, pEaJM30BaHHBIX B MPHUKIAIHBIX MPOTrPAMMHBIX
NPOAYKTAaX W HHTEpPHET-CepBHCAX, B TOM YHCJIE B 3aJadax aHalIu3a JaHHBIX,
MCIOJIb30BAHUIO 0a3 IAHHBIX U AJIEKTPOHHBIX TAOIMIL ISl PEIICHUs MPUKIIAIHBIX 3a/1a4.

B mpuBenénHom pnanee copepxkaHuu ydeOHoro mnpeamera «HpopmaTuka»
KYPCHBOM BBIJICJIEHBI JIOMOJHUTENIbHBIE TEMbl, KOTOPhIE HE BXOISAT B 0053aTEIbHYIO
porpaMmy OOy4Y€HHUs, HO MOTYT OBITh NPEIJOKEHbl I H3YyYEHUS OTAEJbHbIM
MOTHBUPOBAHHBIM U CITOCOOHBIM 00yYarOIIUMCSI.

VYrnyOn€HHbIl  ypOBEHb  M3yueHUs HMHPOPMATHKU  pPEKOMEHAyeTcsl Ui
TEXHOJOTMYECKOIO npodus, OpPUEHTUPOBAHHOTO HA  HMHXEHEPHYIO U
MH(pOPMAIMOHHYI0  c(epbl  AEATENbHOCTH. YTIYOJIEHHBIM ypOBEHb  U3Y4YEHMS
MHPOPMATUKH O00ECIIEUMBAET: MOJArOTOBKY OOYyYarOIIMXCs, OpPUEHTHUPOBAHHBIX Ha
CHELMAJBbHOCTH B 0o0JacTh WHGOPMALMOHHBIX TEXHOJOTMM U  WH)XXEHEpHbIE
CHEUAIbHOCTH, YYacTHE B TPOEKTHOW M HCCIEN0BATEIbCKOW JESITENbHOCTH,
CBA3aHHOW C  COBPEMEHHBIMU  HANpPABIECHUSMH  OTPacid  HHPOPMALMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTMM, NOArOTOBKY K YYacTHIO B OJIMMIIMAJAX M Caade
Ennnoro rocyapcTBEeHHOr0 3K3aMeHa 1o HHPOpMaTHKE.

[TocnenoBaTenbHOCTh M3YYEHUSI TEM B MPEAENaX OJHOIO rofa OOyYEeHHUS MOXKET
ObITh M3MEHEHA 0 YCMOTPEHHUIO Y4YWUTENs MpPU MOATOTOBKE pabodeil mporpammbl U
IIOYPOYHOTI'O IIAHUPOBAHMSL.

OO11iee 4ncIo YacoB, pEKOMEHI0BaHHBIX JJIsl M3ydeHus: nH(popMaTuku — 272 yaca:
B 10 xmacce — 136 yacoB (4 ywaca B Hemento), B 11 kmacce — 136 yacoB (4 yaca B
HEJIEINIO).



COIEPXAHUE OBYUYEHUA
10 KJIACC

u¢gposas rpaMoTHOCTDH

TpeboBaHusl TEXHUKH O0E€30MACHOCTH M TMTHMEHBI MPU padOTe C KOMIIBIOTEPAMHU U
IPYTUMHU KOMIIOHEHTAMH LIU(PPOBOT'O OKPY>KEHHUS.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Helimana. ABTOMaTHYECKOE BBIIIOJHEHHE NpPOrpaMMbl mpoueccopoM. OneparuBHas,
MOCTOSIHHAsI W JIOJITOBpeMeHHass mnaMsiTb. (OOMEH JaHHBIMM C TOMOIIBIO IIHWH.
KoHTpomiepsl BHEMIHUX yCTPOUCTB. [IpsAMON JOCTYI K TaMATH.

OCHOBHBIE TEHIEHUMU Pa3BUTUS KOMIIBIOTEPHBIX TexHoJoruil. IlapamiensHbie
BbIUMCIIEHHA. MHorompoueccopasie cucteMbl. CynepkoMIbroTepbl. PacnpenenéHHbie
BBIYUCIIUTEIbHBIE CUCTEMBbI U 00paboTka OONbIIUX JaHHBIX. MoOWIbHBIE LU(PPOBBIE
yCTPOWCTBA M HUX pOJdb B KOMMYHUKAUUsAX. BCTpOEHHbIE  KOMIIBIOTEPBI.
MuxkpokonTposuiepsl. PoGoTrsupoBaHHbIe TPOU3BOACTBA.

[IporpammHoe oOecrieyeHue KOMIBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM. Buibl
IPOrpaMMHOro oOecnedeHusi M UxX HazHaueHue. (OCOOEHHOCTH MPOrpaMMHOIO
oOecrieyeHus: MOOWIIbHBIX ycTpoucTB. [lapannensHoe nporpammupoBanue. CucteMHoe
nporpamMmHoe  obecrnieuenue. OrmnepanioHHbIE CUCTEMbl. YTWIUTHL.  [[paiiBepbl
yCTpoHcTB. MHCTAUISIIMS ¥ IENHCTAUISILUS IPOrPAMMHOI0 00ECTIEUEHHS.

QaitioBple cucTembl. [IpUHUUMIBI pa3MenieHUss W UMEHOBaHUsA (aillioB B
nonroBpeMeHHol namsatu. [llabmons! Ay onucanus rpynn ¢aiios.

[IporpammHoe obecnedenue. JluieH3upoBaHUE MPOrPaMMHOr0 OOECHeYeHUs U
uupoBeIXx pecypcoB. I[IpomnpuerapHoe u cBoOOAHOE MporpaMMHOEe OOecreyeHue.
KoMmMepueckoe ¥ HEKOMMEpPYECKOE HCIOJNb30BAHUE MPOrPaMMHOrO0 OOECHeUYeHHs U
muppoBeIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMasi 3aKOHOJATEIbCTBOM
Poccuiickonn  ®@enepanuu 32 HENPABOMEPHOE  MCIIOJIB30BAHUE  IMPOrPAMMHOrO
obecrieueHus U UPPOBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHUS W AIllapaTHBIE KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
Ceressbie potokoibl. Cetb MHTEpHET. Anpecanus B cetn MiHTepHeT. [IpoTokonsl cTeka
TCP/IP. Crucrema TOMEHHBIX HMEH.

Pa3nenenune |IP-cetm Ha moacety ¢ mnomoulpl0 Macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [lomydeHnMe HaHHBIX O CETEBBIX HACTPOMKaX KOMIIbIOTEpA.
[IpoBepka HaIMUMS CBA3M C y370M ceTu. OnpeneneHne MapupyTa IBUKEHUS TaKETOB.

Buner JesITEIbHOCTH B ceTu HNuTepner. CepBuchl HNuTepHera.
['eoundopmanmoHHble CHUCTEMBI. | '€0JIOKALIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU
(Hampumep, JOKanus MOOWJIBHBIX  TeNEe(POHOB, OIpPEACIICHUE 3arpyKEHHOCTH
aBTOMarucTpaieil), ”HTEpHET-TOProBIIsl, OpOHUpPOBAaHUE OUIETOB U TOCTHHHIL.

['ocynapcTBEHHbBIE AJIEKTPOHHBIE CEpBUCHI W yciIyrd. CoLMalbHBIE CETH —
OpraHu3anus KOJJIEKTUBHOIO B3aUMOZECHCTBUA U oOMeHa NaHHbIMU. CeTeBOMl ITUKET:



mpaBwiia TOBEACHHWS B KuOeprpocTpancTBe. [IpoOiemMa MOMIMHHOCTH TOTYyYCHHOU
uHpopmairmu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U HSKOHOMHMYECKHE YIPO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX ~ TeXHoJorui. OOmue npoOaeMbl  3allUThI
uHdopmaruu U uHbopManroHHoH OezonmacHocTH. CpencTBa 3ammThl HHOOPMAITIN B
KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSIX W aBTOMATHU3UPOBAHHBIX HH(POPMAIMOHHBIX
cuctemax. [IpaBoBoe oOecrieduenne nHGOPMAIIMOHHON O€30MaCcHOCTH.

IIpenorBpaiieHue HECAHKLIMOHUPOBAHHOI'O Jnocryna K JIMYHOU
KOH(UICHIINATBLHON WHGOPMAIMKU, XPAHAIMICHCS Ha TEPCOHATBPHOM KOMIIBIOTEPE,
MOOMJIBHBIX yCTpOHCTBax. BpenoHocHoe mporpamMMHOEe O00€cnedYeHHEe H CIOCOObI
O00ppOBl C HHUM. AHTHUBUpPYCHBbIE Tmporpammbl. OpraHuzanus JUYHOTO apXuBa
uHpopmaruu. PezepBHoe konupoBanue. [laponbHas 3anuTa apxusa.

udpoBanne gaHHbIX. CUMMETpUYHBIE U HecMMMeTpuuyHble mudpbl. Hlndpsl
npocroit 3amenbl. [udp Lezapsa. Hudp Buxenepa. Anropurm mudposanus RSA.

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Nudopmanusi, nanneie u 3HaHus. MHPOpMaInMoOHHBIE TPOLECCHI B TMPUPOJIE,
TEXHUKE U OOILECTBE.

HenpepwsiBHBIE W JWCKpPETHbIE BEIWYMHBI U curHaiael. HeoOGxomumocTsb
JTUCKpeTH3auuu HMHPOpMalMK, TNpPEeJHA3HAYEHHON [JIsi XpaHEeHWs, TNepenadyd u
00paboTkH B U(PPOBHIX CUCTEMAX.

JIBomyHoe  koaupoBaHue. PaBHOMepHbIE M HEPAaBHOMEpPHBIE  KOJIBIL.
JlekonrpoBaHue COOOIIEHUM, 3aMMCAHHBIX C TIOMOUIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue dano. [locTpoeHne 0HO3HAYHO JEKOJIUPYEMBIX KOJOB C IMOMOIIBIO JepeBa.
Enunannel m3Mmepenus konwdectBa uH(opmaruu. AQaBUTHBIA TMOAXOA K OICHKE
KOJIMYeCTBa MHPOPMaLIUH.

Cucrembl cuncnenus. Pa3épHyras 3amuch LeAbIX U APOOHBIX YHCEN B
MO3UIIMOHHOM cucrteMe cuyuciaeHus. CBoWcTBa MO3UIMOHHOM 3allMCH  4YHCJIA:
KOJIMYECTBO IU(p B 3alHCH, NPU3HAK JAEIUMOCTH YWCIA HAa OCHOBAHHE CHUCTEMBI
CUMCIIEHUA. AJTOPUTM IEpeBOAa LEJIOro 4yucia U3 P-UYHOW CHUCTEMBI CUMCIEHUS B
JECATUYHYIO0. AJITOPUTM TIepeBojia KOHEYHOW P-wuHON napoOdu B JIECATUYHYIO.
AJNTOpUTM MEpeBOJia LIEJIOr0 YMCIa U3 JIECITUYHOM CUCTEMBbI CUMCIEHUS B P-muHylO.
IlepeBon KOHEYHOUW AecATUYHOM JpoOu B P-munyto. J[BonuHasi, BOCbMEpHYHAS WU
IIECTHA/IIATEpUYHAs CHUCTEMbl CUYUCIICHUS, CBSI3b MEXIY HUMHU. ApupMETHUECKUE
orepalnyy B MO3UIIMOHHBIX CUCTEMaxX CUUCIEeHMs. TponyHas ypaBHOBEIIEHHAs cUCTEMa
cuucieHus. JIBONUHO-/IecITUYHAsE CUCTEMA CUUCIICHUSI.

Komuposanue tekctoB. Koguposka ASCIIl. Ognobaiitabie konupoBku. Ctangapt
UNICODE. Komuposka UTF-8. Onpenenenue nHpopMarimoHHOTO 00BbEMa TEKCTOBBIX
COOOIIIEHU.

KomupoBanne m3obpaxkenuit. Onenka uHOpMarmoHHOT0 o0bEMa rpaduvIecKux
JAHHBIX TPU 33J]aHHBIX pa3pelieHud W TIyOMHE KOAupoBaHuUs LBeTa. l[BeToBbIE



monenu. BektopHoe komupoBanme. Dopmarhl rpadudeckux QaitnoB. TpéxmepnHas
rpaduka. @pakranbHas rpaduka.

Konuposanue 3Byka. OrieHka HHGOPMAITMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX MPH
3aIaHHBIX YaCTOTE NUCKPETU3ALUNA U Pa3PSAHOCTH KOAUPOBAHUS.

Anre6pa soruku. Ilonsitue BbIcKa3zbiBaHus. BrickasbiBaTenbHble  (HOPMBI
(npenukatsl). KBaHTOpBI CyIIeCTBOBAHMS U BCEOOITHOCTH.

Jlormueckue onepauuu. TaOuuubl UCTUHHOCTH. Jlormueckue BbIPAKEHUS.
Jlornueckue ToxzaecTna. Jloka3aTeabCTBO JOTMUECKUX TOXIECTB C MOMOLIbIO TaOIHII
VMCTUHHOCTH. JIornueckre onepanyy U Onepanuy Hajl MHOKECTBAMH.

3aKkoHbl anreOpbpl JIOTMKH. OKBHUBAJIEHTHBIE NPEOOPA3OBaHUS JOTHYECKUX
BbIpayKeHUN. JIornueckue ypaBHEHHS M CUCTEMbI YPaBHEHU.

Jlormueckue (QyHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOMKHBIX JIOTMYECKUX
(yHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIEe cCUCTEMBI TOrMYeCKUX (PYHKIIHIA.

Kanonnueckue (opmbl Jioruueckux BolpakeHnil. CoBeplIeHHbIE AU3bIOHKTUBHBIE
U KOHBIOHKTHBHbIE HOpPMaJbHbIE (OPMBI, AJITOPUTMbI UX IOCTPOCHMSI MO TaOIUIlE
VUCTUHHOCTH.

Jlormueckue dieMeHTBI B cocTaBe KomImbiorepa. Tpurrep. Cymmarop.
MHoropa3psaneii  cymmarop. lloctpoeHune cxeM Ha JIOTHYECKHUX DJIEMEHTax II0
3alaHHOMY JIOTHYECKOMY BBIP@KEHHIO. 3aIlliCh JIOTUYECKOTO BBIPAKEHHS 110
JIOTHYECKOM CXEME.

IIpencraBieHre UENBIX 4YHCEN B MaMATH KOMIbIOTEpa. OrpaHM4eHHOCTH
ZMara3oHa 4ucell Py OTPaHUYECHUM KOJIMYecTBa pa3psAnoB. [lepenonHenue pa3psaaHon
ceTkH. be33HakoBbIe U 3HAKOBbIE JTaHHbIE. 3HAKOBBIN OUT. /IBOMUHBIN TOMOIHUTEIbHBIN
KOJI OTPHULIATEIIbHBIX YUCET.

[lobutoBbie  sormueckue  onepanuu. Jlormyeckuid, apu@meTuyeckui U
mukiandeckuit  casuru.  llludpoBanne ¢  mnoMompbro  MOOMTOBOM  OIlepaluu
«uckmaroyaromiee NI ».

[IpencraBneHne BENIECTBEHHBIX YUCEN B MaMSITH KOMIIbIOTEpA. 3HaYallas 4actb U
NOpAIOK uMcia. J[uama3oH 3HayeHWM BellecTBEHHBIX uucen. [IpobiieMbl XpaHeHUs
BCLICCTBEHHBIX YHWCEN, CBSA3aHHBIE C OrPAaHMYECHHUEM KOJMYECTBA  pa3psJIOB.
BeimonHenue omnepanuii ¢ BEIIECTBEHHBIMM YHWCJIAMM, HAKOIUIEHHE OIIMOOK MpHU
BBIYHCIICHUSAX.

AJITOPUTMBI U IPOrPAMMHMPOBaHUE

OmnpezneneHne BO3MOXKHBIX PpE3yJlbTaTOB pabOTHl MPOCTEMIINX —aJITOPUTMOB
YIOPABJIEHUS] HUCHOJHUTEISAMH M BBIYHCIUTENBHBIX anropurmoB. OrnpeneneHue
MCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMBbIil pe3yJIbTar.

Oranbl pelieHus 3aJad  Ha KoMIbioTepe. IHHCTpyMeHTanbHBIE CpEACTBA:
TPaAHCIATOP, OTIAAUUK, NPOPMIMPOBIIKMK. KoMIMIALNS U MHTEpIpeTalys Iporpamm.
BupryasibHble MallIMHBI.



WNurerpupoBanHass  cpega  pa3paboTku.  MeTonbl  OTJIAJKM  IPOrPaMM.
Hcnonb3oBanue TpacCUpOBOYHbIX Tabmuu. OtnagouHsli  BeiBoa. [lomarosoe
BBITIOJIHEHUE IPOrpaMmMbl. Touku ocTaHoBa. [IpocMoTp 3HaUeHMIT TEpEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl IaHHBIX:
LIEJIOYUCIIEHHBIE, BEUIECTBEHHBIE, CHUMBOJIbHBIE, Jiornueckue. BerBienus. CioxkHbie
ycioBuda. llukier ¢ ycnoBuem. Lukibsl mo mnepeMeHHOW. B3ammo3ameHseMOCTb
pa3nuYHbIX BUAOB IIUKI0B. MHBapuaHT nukia. CocTaBieHUe IUKIIA C UCIOJIb30BaHUEM
3apaHee ONpeAeNEéHHOr0 MHBapUAHTA [IUKIIA.

JlokymeHTHpOBanue mnporpamm. Mcnone3oBanne kommeHntapues. lloaroroska
OMMCAHMSI MPOTPAMMBbI U UHCTPYKLIMH JIJIs1 TTOJIb30BATEIIA.

Anroputmbl  00pabOTKM HATypalbHBIX YHCEJ, 3alMCAHHBIX B TO3UIMOHHBIX
CHUCTEMax CUHMCIIEHMs: pa30ueHHe 3alKiCH YHUClla Ha OTAeNbHble HU(PBI, HaXOXKICHUE
CYMMBI U TpoU3BeAeHUs (P, HAXOXKICHHE MAKCUMAIbHON (MUHUMAIIBHON) U PBI.

Haxoxnenue Bcex MpoCThIX YKMCEN B 3aJJaHHOM Auana3oHe. [IpeacraBnenue uncia
B BUJIe HAOOpa MPOCTHIX COMHOKHUTENEH. ANITOPUTM OBICTPOTO BO3BE/ICHUS B CTETICHbD.

OO6paboTka maHHBIX, XpaHsAmmXcs B ¢ainax. TexcToBble W JBOWYHBIC (DAMIBI.
daitnoBbie nepeMeHHbIe ((aiinoBbie yka3aTenn). Utenue u3 Qaitna. 3anuce B daiii.

Pa3buenne 3amaum Ha mnonzazaud. lloamporpammel (mpoueaypbl U (YHKIUH).
Pexypcus. PexypcuBHble 00beKTHI ((pakTaibl). PekypcuBHbBIC TIpolienyphl U (PYHKITHU.
Hcrnonb3oBaHue CTEKa JUIsl OPraHU3aluu PEKYPCUBHBIX BbI30BOB.

Hcnonb3oBaHue  CTaHJAPTHOM  OMONMOTEKH  sS3bIKA  [POrpaMMHUPOBAHMS.
[ToaxnroueHne OMOIMOTEK MOAMPOrpPaMM CTOPOHHMX MPOU3BOAUTENECH. MoaynbHbIN
MIPUHITUI TOCTPOCHUS TIPOTPAMM.

Uucnennsie MeToAbl. ToyHOE M MPUONMKEHHOE peElleHus: 3agadyu. UYucieHHbIe
METO/Ibl pEILIEHUs YpaBHEHWI: MeToJ mepedopa, METOA IOJOBUHHOIO JIEJIEHUS.
[IpubnukéHHOE BBHIYUCICHHE JUIMH KpUBBIX. Bbluucienuwe roiomaneit Quryp c
IIOMOIIBIO YUCIIEHHBIX METOA0B (METOJ NPSIMOYTOJIBHUKOB, MeTOJ Tpareuuid). [lonck
MakcuMyMa (MUHUMYyMa) (QYHKIMM OJHOM IEPEMEHHOM METOIOM MOJIOBUHHOIO
JCJICHHUS.

OOpaboTka  CUMBOJIBHBIX  JIaHHBIX.  BcTpoeHHble  (QYHKIUMU — SI3bIKA
MPOrPAaMMHUPOBAHUS JIT OOpaOOTKM CHUMBOJBHBIX CTPOK. AJTOpPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBJICHUN CHMBOJA B CTPOKE, pa30OHEHHE
CTPOKM Ha CJOoBa MO MNPOOETbHBIM CHUMBOJIAM, IOUCK MOACTPOKH BHYTPU JaHHOU
CTPOKH, 3aME€Ha HaWJEHHOW MOJCTPOKH Ha JAPYrylo cTpoky. ['eHepaiusi Bcex CJIOB B
HEKOTOpOM aji(haBUTE, YIOBJIETBOPSIOUINX 3aJaHHbIM orpaHuueHusM. [IpeobpasoBanue
Yuciia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBel ¥ IIOCIENOBATEIBHOCTH  4YHCENl. BpluucieHue  0000IIEHHBIX
XapaKTEePUCTUK DJIEMEHTOB MacCHMBa WM YHUCJIOBOM IOCJIEI0BATEILHOCTH (CYMMBI,
NPOU3BENICHUS, CpPEIHEro apu(pMeTHyecKoro, MHUHHUMAIbHOTO ¥ MaKCHUMaJIbHOIO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPAIOMIMX 3a/JlaHHOMY YCJIOBHIO).
JIMHEeMHBIN NOMCK 3aJJTaHHOI0 3HAUCHUS B MAacCHUBE.



CoptupoBka OJHOMEpPHOro MmaccuBa. IIpocTele METOABI COPTUPOBKU (METO.
ny3bIpbKa, METO/ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBKka ciusiHueM. boicTpas
coprupoBka maccuBa (amroputm QuickSort). /IBowuHBIi MOWCK B OTCOPTHPOBAHHOM
MacCHBE.

JIByMepHbI€ MacCUBBI (MAaTpHUIlbl). AITOPUTMBI 00paOOTKH JTBYMEPHBIX MACCUBOB:
3aMoJHEHUE JBYMEPHOIO YKCIOBOIO MacCHMBa MO 33aJaHHbIM NpaBWJIaM, IOHUCK
AJIEeMEHTa B JIBYMEPHOM MAacCHBE, BBIYUCIIEHHE MakCcUMyMa (MUHMMYMa) U CYMMBbI
HJIEMEHTOB JIBYMEPHOTO MaccHBa, IEPECTaHOBKAa CTPOK U CTOJOLOB JIBYMEPHOI'O
MaccCHBa.

NudopmannoHHbIe TEXHOJIOT UH

TexkcroBbiii mporeccop. PemaktupoBanue u  dopmarupoBanue. I[IpoBepka
opporpapun u rpammarukd. CpeacTBa IOUCKA M aBTO3aMEHbI B TEKCTOBOM
npoueccope. McnonszoBanue crwied. CTpyKTypUpPOBaHHBIE TEKCTOBBIE JOKYMEHTBI.
CHocku, ornasinenue. KosmnexktuBHas pabota ¢ jgokyMeHTaMd. HHCTpyMEHTBI
pEIEH3UPOBaHUs B TEKCTOBBIX mpoleccopax. O6maunbie cepBUCHL. [lenoBas nepenucka.
Pedepar. [lpaBuna nutupoBaHUs HCTOYHUKOB M OpOpMIIECHHUS OUOIHOrpaduvIecKux
cceuiok. OdopmiieHue Crucka JuTepaTypbl. 3HAKOMCTBO C KOMIBIOTEPHOU BEPCTKOM
TekcTa. TexHHueckue cpeAcTBa BBoAa TekcTa. (Crnenuanu3upoBaHHbBIE CpEACTBA
PENAKTUPOBAHUS MAaTEMAaTHUYECKUX TEKCTOB.

AHanmu3 jaHHbIX. OCHOBHBIE 3aJa4yd aHajau3a JaHHBIX: IPOTrHO3WPOBAHUE,
KJaccu(ukanus, KiacTepusalus, aHauu3 OTKIoOHeHuH. [locienoBaTenbHOCTh pelIeHUs
3a/lay aHaju3a JIaHHbIX: COOp MEpPBUYHBIX JIaHHBIX, OYMCTKA M OIIEHKAa KadyecTBa
JAHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIEIH, MPeoOpa30BaHUE JTAHHBIX, BU3yaln3allus
JAHHBIX, UHTEpIpETaus pe3ynbTaToB. [IporpamMmmHbie cpeicTBa U MHTEPHET-CEPBUCHI
IUIsl 00pabOTKU M MpEACTaBJICHMs JaHHbIX. bonbiine ganHeie. MammHHOE 0Oy4YeHue.
WHTennekTyanbHbIi aHAU3 TaHHbIX.

AHanu3 JaHHBIX C TIOMONIBIO JJIGKTPOHHBIX Ta0iull. BelunucieHue CyMMbl,
cpeaHero apu(pMeTH4ecKoro, HaumOONbIIEro (HAMMEHBIIEro) 3HAYCHHUS Uara3oHa.
Boerunciienne koa(gduimieHTa KOppensuMM ABYX pAIOB  daHHbIX. [locTpoeHue
CTONOYATHIX, JIMHEWYAThIX U KPYroBbIx AuarpamM. Iloctpoenue rpagukoB (QyHKIIHIL.
[TonGop nuHUM TpeHaa, pelieHue 3a7a4 MPOrHO3UPOBaHMUSL.

YucneHHoe pelieHre ypaBHEHHM ¢ MOMOIIbIO MoA00pa napamerpa. OnrtumMuzanus
KaK T[IOMCK HawIydlllero pelieHus B 3aJaHHbIX yciuoBusx. lLleneBas dyHkuus,
orpaHudeHus. JIokaiabHble M TJI00aIbHBII MHUHUMYMBI 1€l1€BOM (GyHKUMU. Perenue
3a]1a4 ONTHUMM3AIMH C TOMOIIbIO 3JIEKTPOHHBIX TAOJIULL.

11 KJIACC

Teopernueckue 0CHOBbI HHPOPMATHKH



Teopernueckne mOAXOABI K OIEHKE KoiIuW4yecTBa HH(poOpManuu. 3aKoH
aanutuBHocTd uHpopmarmu. Dopmyna Xapriu. Wudbopmanuss U BepOSTHOCTH.
®opwmyna llleHHoHa.

Anroputmbl cxatusi gaHHbIX. Anroput™m RLE. Anroputm Xadbdmana. Anroputm
LZW. AnropuTmbl CKaTHSl TaHHBIX C TIOTEPSIMU. Y MEHBIIICHUE TITYOUHBI KOJUPOBAHUS
nBera. OCHOBHBIC Hien anroputMoB cxarus JPEG, MP3.

CkopocTh  mepegayd  JTaHHBIX.  3aBUCHMOCTb  BPEMEHM  MEpeNadyd  OT
uH(pOPMAITMOHHOTO O00BEMA JaHHBIX M XAPAKTEPUCTUK KaHala CBs3H. [IpudmHbBI
BO3HMKHOBEHUS OLIMOOK MpU mepenade AaHHbIX. Kozpl, mo3Bomsione 00HapyKUBaTh
Y MCTPABIIATH OLIMOKH, BO3HUKAIOLIUE NP Mepeaadye JaHHbIX. PaccTosHne XsoMMUHra.
Koauposanue ¢ nopropenrem 6uros. Koasl XommuHra.

Cuctembl. KoMIoHeHTHI cucTeMbl U UX B3auMopeiicTBue. CUCTeMHBIN 3P EKT.
VYnpasnenue kak nHGOpMaMOHHBIN nporiecc. OOpaTHast CBS3b.

Mopenn u wmopenuposanue. lLlens moxenupoBaHusa. COOTBETCTBUE MOJAEIH
MOJIETUPYEMOMY OOBEKTYy WIM TIpoleccy, ueinun MoxaenupoBanusi. dopmanuzarms
MIPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJEIUPOBAHUS B BUAE, YAOOHOM ISl BOCHPUSATHS
yenoBekoM. ['paduueckoe npeacTaBiIeHUE TaHHBIX (CXEMbl, TaOIUIIbI, Tpa(UKN).

I'padpr. OcHoBHbie mOHSATUA. Bunel rpadon. Omnucanue rpadoB ¢ MOMOIIBIO
MATpUL] CMEXKHOCTH, BECOBBIX  MAaTpHI], CIOUCKOB CMEXKHOCTU. Pemienue
AITOPUTMHUYECKHX 3a/1a4, CBSI3aHHBIX C aHAJIU30M IpadoB (IIOCTPOEHUE ONTHUMAIBHOTO
NyTH MEXAYy BepIIMHAMH TIpada, omnpeerneHrue KOJUYeCTBa Pa3IMYHbIX MyTed MEXIy
BEPIIMHAMHM OPUEHTUPOBAHHOT'O AIIMKINYECKOro rpada).

JlepeBbs. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00Xoma jaepera.
[IpencraBnenue apuMeTUUECKUX BBIPAXKEHUHN B BUJIE AepeBa. JJUCKpETHBIE UTPBI ABYX
UTPOKOB ¢ nonHou uHpopmanueit. [loctpoenue gepesa nepedopa BapUaHTOB, ONTUCAHUE
CTpaTeTuu WUIpbl B TAOIUYHOW QopMe. BBIUTpBHINIHBIE W MPOUTPHINIHBIE TTO3UIUU.
Boiurpeiiiiabie CTpaTeruu.

CpencrtBa HMCKycCTBEHHOTrO HHTelUIeKTa. CepBHCBHI MAIIMHHOTO IE€PEBOJA H
pacno3HaBaHus yCTHOW peud. KoruutuBHbie cepBUCHL. WaeHTUGUKAIMS U TOHUCK
n300pakeHuid, pacrno3HaBanue nuil. CamooOydaromuecsi cuctembl. VICKyccTBEHHBIN
MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. lcrons3oBaHue MeETOJ0B HCKYCCTBEHHOIO
MHTEIEKTa B OOydallIux cucreMax. lcrnonb3oBaHHE METOJ0B HCKYCCTBEHHOTO
UHTEIEKTa B  poOoTtorexHuke. MurepHer Bemed. IlepcrnekTUBbI — pa3BUTHS
KOMITBIOTEPHBIX MHTEJUIEKTYaJIbHBIX cUCTeM. HellpoHHbIe ceTu.

AJITOPUTMBI U IPOTPAMMHPOBAaHHE

Popmanusanus NOHATHS airopurMma. MamumHa ThHOpUMHIa Kak yHHBEpcajbHas
MoJieJib BbiunciieHni. Tesuc Yépua—TrropuHra.

OrneHka CJIOXHOCTH BBIYHCICHHE. Bpems paGoTel M 00bEM HCHONB3yeMOM
IIaMSTH, UX 3aBUCHMOCTbh OT pa3Mepa MCXOAHBIX JaHHBIX. OIEHKa aCUMMOTOTHYECKOU
CJIIOKHOCTH aJTOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHOW CHOXKHOCTH. IlepebopHbie



anroput™Mbl. IIpuMepbl pas3IMYHBIX AJITOPUTMOB PEIIEHHS OJHOM 3aJauH, KOTOpbIE
UMEIOT Pa3JIMYHYIO CIIOKHOCTb.

[Tonck mpocThIX YKces B 3aJaHHOM JMANa30He C MOMOIIbIO aJrOPUTMa «PELIETO
OpatocdeHnay.

MHoropa3psiiHble 1eible YUClia, 3aJa41 JUITMHHON apru(MEeTHKU.

CrnoBapu (acconuaTUBHBIE MacCUBBI, 0TOOpaxeHus). Xoau-rabnuibl. [loctpoenue
aJ1(paBUTHO-YACTOTHOT'O CJIOBApS [ 33JaHHOT'O TEKCTA.

Crexu. AHanu3 NOpaBWIBHOCTH CKOOOYHOIO  BBIpaKe€HUS.  Bpruncienue
apu(METHIECKOT0 BHIPAXKEHUS, 3aMTMCAaHHOTO B MOCT(PUKCHOU (opMme.

Ouepenu. Mcnonb3oBaHue ouepenu sl BpEMEHHOTO XpaHEHUs JaHHbBIX.

Anroputmel Ha Trpadax. IlocTpoeHne MHHHUMAaNIbHOIO OCTOBHOIO JiepeBa
B3BEILIEHHOIO CBSI3HOTO HEOPHUEHTUpPOBAHHOro rpada. KonnuecTBo pa3iauuHbIX IyTen
MEXAy BepIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOro rpada. Anroputm J{elKcTpsl.

HepeBbs. Peanusanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) nepeBbs. IloctpoeHue gepeBa JUisi 3aJlaHHOTO  apU(PMETHUECKOTO
BbIpakeHUs. PexkypcuBHBbIE anropuTmbel o0xona jepeBa. lcnonb3oBaHue creka u
ouepenu JJisi 00Xo/a iepena.

JluHamuyeckoe NporpaMMHUpPOBAHUE KaK METOJ PELICHUs 337a4 C COXPAHEHHEM
IIPOMEKYTOUHBIX PE3YJbTATOB. 3aJauyy, peuiaeMble C MOMOLIBI JUHAMUYECKOTO
IPOrpaMMUPOBAHHUSA: BBIYUCICHHE PEKYPCHUBHBIX (YHKIMH, MOACYET KOJIUYECTBA
BApUAHTOB, 3aJ]a4l ONTUMU3ALIIH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHuU. OOBEKTHI U
kinaccel. CBoiictBa M MeTonbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIM3.
Pa3paboTka mnporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO  MOJAXOJA.
WNHuKkancynsuus, Hacjae10BaHue, MOIUMOp(hU3M.

Cpenbl  ObicTpoil  pa3paborku mnporpamm. [IpoektupoBanue uHTEpdeiica
noJip3oBaTels. Vcnonap30BaHWE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JUISI IOCTPOECHUS
uHTepdeiica.

00630p 3b1K0OB porpamMmupoBanus. [loHsATHE 0 MapagurMax NporpaMMUpOBaHUS.

NupopmManoHHbIe TEXHOJIOT MU

Orarnbl KOMIBIOTEPHO-MAaTEMAaTHYECKOTO MOJEIMPOBAHMS: IOCTAHOBKA 33J1a4M,
pa3paboTka MOJIEIH, TECTUPOBAHWE MOJETH, KOMIBIOTEPHBIN 3KCHEPUMEHT, aHaln3
pPE3yNbTATOB MOAECIUPOBAHUS.

Juckperusanyus  IOIpU  MaTeMaTMYECKOM  MOJEIMPOBAHUM  HENPEPBIBHBIX
npoueccoB. MonenupoBaHue ABMKEHUA. MonaenupoBaHuE OHOJIOTMYECKHX CHUCTEM.
MartemaTuyeckue MOJEIM B HOKOHOMHMKE. BpIUHMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJIEJISIMH.

OO0paboTka pe3ysbTaToB IKCIEpUMEHTa. MeTol HauMEeHbIINX KBaapaToB. OlieHKa
YHCIIOBBIX IMapaMETPOB MOEIUPYEMBbIX OOBEKTOB M TMpoleccoB. Boccranosienue
3aBUCUMOCTEMN 10 Pe3yJIbTaTaM dKCIEPUMEHTA.



BepositHocTHBIE MO/IEJIH. Merobl Momnte-Kapiio. NmuranmonHoe
MozenupoBaHue. CUCTEMbI MACCOBOT'O OOCTY>KMBAHUS.

Tabnuunble (pensiMoHHbIC) 0a3bl TaHHBIX. TabnuIa — MpeCTaBICHUE CBEICHUI
00 omHOTHHIHEIX 00BekTax. Ilosme, 3amuch. Kimrou tabnumpel. Pabora ¢ roTtoBoi 0a3oit
JTaHHBIX. 3aroiHeHWe 0a3bl JAaHHBIX. [lomck, copThpoBKa W (QUIbTpaIus JTaHHBIX.
3anpochkl Ha BBIOOPKY JaHHBIX. 3ampochl C MapaMeTpaMu. BbeluucisieMble MO B
3amnpocax.

MHororabnuunbie 0a3pl JaHHBIX. THIBI CBA3ed Mexay TabiauiaMu. BHemHwuii
ko4, [{enocTHOCTE 6a3bl TaHHBIX. 3aNPOCHl K MHOTOTAOJIWYIHBIM 0a3aM JTaHHBIX.

Nurepuer-npunoxenus. [loHsTHE O CEepBEpPHON M KIMEHTCKOM 4YacTsIX CaWTa.
TexHoNOorust «KJIMEHT — cepBep», €€ NTO0CTOMHCTBA U HepocTaTku. OcHOBHI si3bika HTML
u Kackaaubix tadmui crueit (CSS). Cuenapum Ha s3bike JavaScript. @opmel Ha BeO-
CTpaHHUIIE.

Pa3menenue BeO-caliToB. ¥Yciayra XocTUHTa. 3arpys3ka ¢aiaoB Ha CailT.

BBon wu300pakeHUd ¢ MCHOIB30BAHMEM PA3IUYHBIX HU(PPOBBIX YCTPOUCTB
(mdpoBbIX ¢oToanmapaToB M MHKPOCKOIOB, BHJIEOKAMEp, CKaHEPOB U JIPYTUX
ycTpoiictB). ['paduueckuit pemaktop. Paspemenue. KanpupoBanue. VcnpaBnenue
nepcriekTuBbl.  ['mcrorpamma.  Koppekius ~ ypoBHEHW,  KOppekiusi  IIBeTa.
OO6eciBeunBaHre BETHBIX U300paxeHuil. Perymis. Pabora ¢ obnactsamMu. OuibTphl.

MHorocnoiiHbple  m300pakeHus. TekcTtoBble ciion. Macka cnos. KanHanbl
CoxpaHneHue BblIeNeHHONM obOmactu. [loaroroBka wimocTpauui ais BeO-CalTOB.
AHMMUPOBaHHBIE N300paKEHUS.

Bektopnas  rpajguka. IlpumutuBbl. M3meHeHwe  mopsigka — 3JIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnupoBka. Kpuseie. @DopMarel BEKTOPHBIX
pucyHKOB. VMcnonb30BaHue KOHTYpOB. BekTopu3zaius pacTpoBbIX HU300paKEHU.

[IpyHIMNBI TOCTPOEHHSI W PENAKTUPOBAHUS TPEXMEPHBIX Moneneld. CeToyHbie
Mozen.  Marepuanibl. MopgenupoBaHME ~ HCTOYHHUKOB — OCBelleHusA.  Kamepsl.
AnnutuBHble TexHonoruu (3D-npuntepsl). IloHSATHE O BHPTyalbHOW pEANBHOCTH U
JOTIOJIHEHHOW PEaJIbHOCTH.



[INTAHUPYEMBIE PE3VJIBTATDI OCBOEHUIA [TPOT'PAMMBI 1O
NMH®OPMATUKE (YTJIVBJIEHHBIMI YPOBEHL) HA VPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JlugHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS
PYKOBOJICTBOBATHCSI C(POPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH JUYHOCTH, CHUCTEMOUN
IIEHHOCTHBIX OPHWEHTAINI, TO3UTUBHBIX BHYTPEHHUX YOEXKIICHUN, COOTBETCTBYIOITUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIECTBA, PACIIMPEHUE KU3HEHHOTO OMbITA
M OMbITa JIEATEIIBHOCTH B TPOILIECCE peau3allid CPEeICTBAMHU Yy4yeOHOro IMpeaMera
OCHOBHBIX HAMPAaBICHUI BOCIIUTATEIHLHOMN I€ATETbHOCTH.

B pesynbprare nzyuenus nHQOPMATUKH HA YPOBHE CPEIHEr0 00I1Iero oopa3oBaHus
y oOyyaroiierocsi 0yayt copMUpOBaHbI CIAEAYIONINE TUYHOCTHBIE PE3YJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX MpaB M O0S3aHHOCTEH, YBa)KEHUE 3aKOHA U
MIPABOMOPSIKA, COONIOACHIUE OCHOBOIOJATAONINX HOPM HH(POPMAIIMOHHOTO TMpaBa U
nH(pOopMaIIMOHHOM 0€30MacHOCTH;

FOTOBHOCTh ~ MPOTHUBOCTOSTh  HWJCOJOTUM  SKCTPEMH3Ma,  HAIMOHAIIM3MA,
KCeHO()OOMHU, JUCKPUMHUHAIIMM 1O  COLMAJIbHBIM, PEIUTHO3HBIM,  PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKaM B BUPTYAIBHOM MTPOCTPAHCTBE;

2) NaTPHOTUYECKOT0 BOCTIMTAHUS:

IIEHHOCTHOE OTHOIIIEHHE K HMCTOPUYECKOMY HACJeNHIo, AOCTIKeHusM Poccun B
HayKe, MUCKYCCTBE, TEXHOJIOTHSX, IMOHUMaHUWE 3HAYEHUA WH(DOPMATUKH KaK HAYKH B
KU3HU COBPEMEHHOr0 OOIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MIOBE/ICHMUS,

CIIOCOOHOCTh OILICHMBAaTh CHUTYyallMi0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIE B CETH
WNurepner;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsi CTETUKY HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA;

CIIOCOOHOCTh BOCHPHHHMMATh pa3M4Hble BHUABl MCKYCCTBAa, B TOM YHUCIE
OCHOBAHHOI'O Ha UCIIOJIb30BAaHUU WH(OPMAIITMOHHBIX TEXHOJIOTHH;

5) pu3nYecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb 3JI0POBOTO M 0€30MacHOro olpasa >KW3HHU, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3J0pPOBBIO, B TOM YHCJE 3a CYET COOOEeHHs] TpeOOBaHUM
0e30mMacHOi dKCIUTyaTalldd CPEICTB HH(POPMAIIMOHHBIX Y KOMMYHHUKAIIMOHHBIX
TEXHOJIOT UM,

6) Tpy10BOI0 BOCTIMTAHMSI:



FOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJIOTMYECKOM U COUHAIBHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHMIIMUPOBATh, IUIAHUPOBATh M CaMOCTOSTEIBHO
BBITIOJTHATH TaKyI0 JESTEIbHOCTD;

uHTEepec K cdepam npodhecCHOHANBHOM  JEATEIBbHOCTH, CBSI3aHHBIM  C
WH)OPMATUKON, MPOrpaMMHUPOBAHHMEM W  HWH(POPMAIMOHHBIMU  TEXHOJOTHUSIMH,
OCHOBAaHHBIMHU Ha JIOCTHKEHUSX HAyKM HWH(OOPMATUKH U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyayuied mpodeccun u
peaIM30BBIBATH COOCTBEHHBIE )KM3HEHHBIE TIAHBI;

TOTOBHOCTBh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKECHUH
BCEM KU3HU,

7) IKOJIOTN4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJ00aJbHOTO XapaKTepa »SKOJOTUYECKUX TMpoOIeM U TyTed ux
pemieHus, B TOM  4YUCI€ C  Y4€TOM  BO3MOXHOCTEM  HMH(POPMAIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUA HAyKH, JIOCTUKEHUSIM HAayYHO-TEXHUYECKOro Mporpecca U OOIIECTBEHHOM
MPaKTUKHU, 3a CUET MOHUMAHUSI POIU MH(POPMAIIMOHHBIX PECYPCOB, UH(POPMAITMOHHBIX
MPOLIECCOB M MH(DOPMAIMOHHBIX TEXHOJIOTMI B YCIOBUSAX HU(PPOBON TpaHchopmanuu
MHOTHX c(hep )KU3HU COBPEMEHHOTO OOIECTRA;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO M HCCIIEIOBATEIbCKYIO JACSITENHHOCTh HHIUBUIYAJIBLHO U B TPYIIIIE.

B npouecce AOCTHKEHUS JTUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MPOrPaMMBI IO
uHhopMaTHKEe Yy OOYYArOMIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN WHTEIUICKT,
npeAnoiaraliuil chopMUpPOBaHHOCT:

CaMOpPETYJIMPOBAHUs, BKJIIOUYAIOMIETO CaMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHE, CIIOCOOHOCTH aAaNTHPOBATHCA K AMOIIMOHATILHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIOUIEH CTPEMJICHUE K JIOCTHXKECHUIO IENd U
yclexy, ONTUMHU3M, HHUIMATHBHOCTb, YMEHHME [EWCTBOBaTh, HCXOIi U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh IMOHMMATh 3SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €ro IMpPU OCYIIECTBICHUHM KOMMYHHKAIIMHM, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATH OTHOIIEHUS C
JIPYTHMHU JIFOIbMH, 3a00TUTHCSI, TIPOSIBIISITH MHTEPEC U Pa3pemiaTh KOH(PIHKTHI.

METAIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare nzyuenus nHQOPMATUKH HA YPOBHE CPEIHEro 00I1Iero oopa3oBaHus
y oOyuaronierocst 0ynyt chopMUpOBaHbI METANPEIMETHBIE PE3YIbTAThI, OTPAKECHHBIC B



YHHUBEPCATbHBIX yYEOHBIX JIEUCTBUSAX, @ UMEHHO — IO3HABATEJIbHbIC YHHUBEPCAIbHbBIC
yuyeOHblE JEMCTBUS, KOMMYHUKATHBHBIE YHUBEpCaJbHble Yy4yeOHbIE JIEHCTBHUA,
pEryisITUBHBIEC YHUBEpPCAJIbHbIE YUECOHbIE ACHCTBUS, COBMECTHAS ACSATEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUSA

1) 6a3oBbIe JIOTHYECKHUE eCTBHS:

CaMOCTOSTENHHO (POPMYITHPOBATh M aKTyaIU3UpOBATh MPOOIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

yCTaHABJIUBaTh CYIIECTBEHHbIM MPU3HAK WM OCHOBAHUS JI1 CpaBHEHMUS,
Kiaccudukanuu u 00001IeHus;

ONpENEeNsATh 1eNU JACATEIbHOCTH, 3aJaBaThb MapaMeTpbl W KPUTEPUH HX
JOCTHXKECHUS;

BBISIBIIITh 3AKOHOMEPHOCTH U POTUBOPEYHS B pACCMATPUBAEMBIX SIBIICHUSX;

pa3zpabaThiBaTh IUIAH PEHICHUS MPOOJIEeMbl C YYETOM aHaIM3a HMMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTb, OIEHUBATh COOTBETCTBHUE PE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHIMIONHATH pabOTy B YCIOBHUSX PEaTbHOT0, BUPTYaTIbHOTO U
KOMOUHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOoOIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKUE 1eCTBUA:

BIIAJICTh HABBIKAMHU Y4E€OHO-HCCIIEIOBATEIIbCKON ¥ TMPOEKTHON JEATeIbHOCTH,
HABBIKAMH pa3pelIeHus Npo0ieM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
MOMCKY METOJOB pEIICHUs] MPAKTUYECKUX 3aJlad, MPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS;

OCYIIECTBJISITh PA3JIMUHBIE BUIBI JIEATEIIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHMS,
€ro HHTEpHpeTaluu, MNpeoOpa30BaHUI0 W MPUMEHEHUI0O B Pa3IUYHBIX Y4EOHBIX
CUTYyaIUsX, B TOM YHUCJIE TIPU CO3JaHUU YUCOHBIX U COI[UATIBHBIX MPOEKTOB,;

dbopMHpOBaTh HAYUYHBIH THUI MBIIUICHHS, BIAJETh HAYYHOM TEPMHUHOJIOTHEMH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U  (OPMYJNHpPOBAaTH COOCTBEHHBbIE 3aJauyd B  00Opa3oBaTEIbHOU
NEATENbHOCTU U JKU3HEHHBIX CUTyalUsX;

BBISIBJISITH IPUYMHHO-CJIEACTBEHHbBIE CBSI3U U aKTyaJIU3UPOBATh 3aJa4y, BbIIBUTATh
TUNOTE3y €€ pelICHUs], HAXOIUTh apPTYMEHTBI JIJIs1 I0KA3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH NOJIYYEHHBIE B XOJE PELICHUS 3aJa4M Pe3yJIbTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MPUOOPETEHHBIH OIbIT;

OCYUIECTBJISITh LIENCHANPABICHHBIA IOMCK TMEpPeHOca CPEACTB M Croco0oB
JEUCTBUS B MPO(PECCUOHATIBHYIO CPENY;



yMETh TEPEHOCUTHh 3HAHWS B TIO3HABATEIBHYIO U TMPAKTUYECKYIO OO0JacTh
JKU3HEIEITEILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00JIaCTCH;

BBIJIBUTaTh HOBBIC MJICH, IpEAJIaraTh OPHITHHAJIBHBIC IIOAXOIbI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE aJTbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmaunmeii:

BJaJICTh HAaBBIKAMHU TIOJYYCHHS HWH(POPMAIIMM M3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEILHO OCYIIECTBIIATHh IOMCK, aHaJM3, CHCTEMATHU3AINI0 M HHTEPIPETAIHIO
nH(GOPMAITUHU PA3TMYHBIX BUIOB U (DOPM TPECTABICHUS;

CO3/aBaTh TEKCThHI B PA3IUYHBIX (hopMaTax ¢ ydéToM HazHadeHUsS WHGOPMAIMH U
IICJICBOM ayIUTOPUH, BRIOUpask ONTHMAIbHYIO (OPMY MPECTABICHUS U BU3yaINU3allHH;

OIICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH HH(}OpManuu, €€ COOTBETCTBHE
MIPABOBBIM M MOPATBHO-ITUICCKUM HOPMaM;

MCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
PCIICHHMM KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U  OpPraHU3aIlMOHHBIX 3ajlad ¢
coOmoicHueM  TpeOOBaHMKM  DProOHOMHUKH, TEXHUKM  OC301AaCHOCTH, THIHCHBI,
pecypcocOepexeHus, TMPaBOBBIX H JTHYECKUX HOPM, HOPM HWH(GOPMAIMOHHON
0e301acHOCTH;

BJIaJICTh HaBbIKAMH PACIIO3HABAHMS W 3aIIUTHl MH(POpMaIUK, WHPOPMAIMOHHOM
0C30IMaCHOCTH JINYHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeiiCTBUSA

1) o61enme:

OCYIIECTBJISITh KOMMYHHKAIIMHU BO BCEX chepax *KU3HMU;

pacrio3HaBaTh HeBepOajbHBIE CpEeACTBa  OOIIEHHUs, IOHMMaTh 3HAYCHUE
COITMATFHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKA KOH(PIUKTHBIX CUTYAIlM U CMATYATh
KOH(DITUKTHI;

BIIAJIETh pPa3IMYHBIMU criocobamu OOIIIeHHS 151 B3aUMOJICCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMsTYaTh KOH(MIUKTHBIE CUTYAIUH;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOYKY 3pEHUSI C HCIOJb30BAHUEM
S3BIKOBBIX CPEJCTB.

2) coBMeCcTHasl 1eSITeJIbHOCTD:

MOHUMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIAYAIbHOU
padoTHI;

BBIOMpaTh TEMAaTUKYy M METOJbl COBMECTHBIX JEUCTBUM C Yy4€TOM OOUIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOr0 YJICHA KOJUIEKTUBA;

MIPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAMHUPOBATH
JNEUCTBUSA T0 WX JOCTHMIKEHUIO: COCTABJIATH IUIAH JCHUCTBHUM, PACHPEIENATh POIU C
y4€TOM MHEHUU YYaCTHUKOB, OOCYK/IaTh PE3YJIbTaThl COBMECTHOM PaOOTHI;



OLICHMBATh KadeCTBO CBOETO BKJAJa W KAXKIOTO YYaCTHMKA KOMAH/IBI B OOIIUI
pe3yabTat Mo pa3padoTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIE MPOEKTHI, OIEHMBAThL HJE€A C TO3UIUU HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETUUECKOE MTOBENEHNE B PA3JIMYHBIX CUTYaIUSX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBeEpCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) camoopranuszanmus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  [MO3HABATENIbHYIO JICSITEIbHOCTh, BbBIABIATD
npoOsiemMbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIHLHOMN
JESTENbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUs] MPOOJEMbl C YYETOM HMEIOIIMXCA
pECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIIOYTEHHI;

JABaTh OLICHKY HOBBIM CUTYAallUsIM;

pacIMpATh paMKH Y4€OHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEAIIOUYTEHUN;

JieJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
penieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOW 3PYIULIUUA B Pa3HBIX
o0JacTsX 3HaHWM, IMOCTOSHHO IOBBINIATH CBOM OOpa30BaTEIbHBI M KYIbTYpPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIa/ICTh HaBBIKAMH IMO3HABATEIIBHONW pPE(PIIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JEHUCTBUN U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHUM, MUCIIOJIb30BATh
npuéMbl pedIeKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO PELICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHIKEHHUIO;

MIPUHAMATh MOTUBBI M apryMEHTbl JIpyTUX T@pPU aHAINW3€ PE3yJbTATOB
JEeSTENbHOCTH.

3) npuHATHS ce0sl M IPYTHUX:

MPUHUMATh ce0sl, TOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

MIPUHAMATh MOTUBBI M apryMEHTbl JIpyTUX T@pPU aHAINW3€ PE3yJbTATOB
NESTENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYIMX HA OIIHOKY;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUU APYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI



B mporniecce mzydyenus kypca nHGOpPMATHKH YIIIyOJIEHHOTO ypoBHS 6 10 Knacce
00yJaronuMucs OyayT JOCTUTHYTHI CIEAYIONINE IPEIMETHBIC PE3yIbTaThI:

BJIaJICHUE TIPEJICTABICHUSIMHU O POJIM MH(POPMAIIUHU U CBSI3aHHBIX C HEW MPOIIECCOB
B MPUPOJIE, TEXHUKE M OOIIECTBE, MOHATHIMHU «UH(POPMALUI», «HH(OOPMAIIMOHHBIN
MpOIIECC»,  «CHCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBI»,  «CHCTeMHBIA  d(DdexTy,
«uH(OpMAIIMOHHAS CHCTEMay, «CHCTEMa yIIPaBICHUS;

BJIaJICHHE METOJIaMU TMoucka nHpopmaiuu B cetu HTEpHET, yMeHHE KPUTUUECKU
OLICHUBATh WHGOPMAIIHIO, TIOTYUYCHHYIO U3 ceTH VHTepHeT;

YMEHUE XapaKTepU30BaTh OOJBIITNE JaHHBIC, TPUBOIUTH MPUMEPHI HCTOYHUKOB UX
MOJyYeHHUs] W HAIpPaBJICHUS WCIIONBb30BAHMS, YMEHHE KIACCHU(PHUIMPOBATH OCHOBHBIC
3a/layu aHajau3a JIaHHBIX (IPOTHO3MPOBAHUE, KiacCU(PUKaIMs, KIacTepu3allus, aHaJIn3
OTKJIOHEHHUH ), TTOHUMATh MOCIE0BATEIbHOCTD PEIICHUs 3a7a4 aHalM3a JaHHBIX: cOOp
MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAa4eCTBA JAHHBIX, BHIOOpP W/WIIM TOCTPOCHUE
MOJIeH, TMPeoO0pa3oBaHME JAHHBIX, BU3YyaIM3allWsd JIaHHBIX, HWHTEpIpeTalus
pE3YJIbTATOB;

MOHMMAaHUE OCHOBHBIX TMPHUHIUIIOB YCTPOHCTBA ©  (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOWJIBHBIX KOMITBIOTEPOB, TEHACHIIMA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HaBbIKaMU paOOThI C ONMEPAMOHHBIMU CUCTEMAMHU, OCHOBHBIMHU BUJIAMU
MPOrpaMMHOTO OOecTieueHHsT JUIsl pemieHus Y4eOHbIX 3aJad 1o  BBIOpaHHOM
CHeIHaTN3allnu;

HAJIMYUE TPEACTABICHUN O KOMITBIOTEPHBIX CETSIX M HUX POJIU B COBPEMEHHOM
Mupe, 0 0a30BBIX MPUHIMIAX OpraHu3alud U (YHKIUOHUPOBAHUS KOMITBIOTEPHBIX
cerei, 00 OOmMX TPUHIUNAX pa3pabOTKu W (PYHKIIMOHUPOBAHUS WHTEPHET-
MIPUIIOKEHNM;

MOHUMaHuE yrpo3 MHPOPMALMOHHON 0€30MacCHOCTH, UCIOJIb30BAHUE METOJI0OB U
CPEICTB TMPOTUBOACHCTBUS OSTUM Yrpo3aMm, COOJIOJleHHe Mep O0e30MacHOCTH,
NpEeIOTBPAlIAIOIINX ~ HE3aKOHHOE  pPAaclHpOCTpaHEHHWE  NEPCOHAIBHBIX  JaHHBIX,
coOito/ieHne TpeOOBaHMI TEXHUKM O€30MaCHOCTH W TUTHMEHbl Mpu pabore cC
KOMIIBIOTEpAMH W JIPYTUMH KOMIIOHEHTaMU IM(GPOBOr0 OKPY>KEHUs, MOHUMaHUE
MIPABOBBIX OCHOB HMCTIOJIB30BAHMS KOMITBIOTEPHBIX MPOTrpaMM, 0a3 JaHHBIX U PabOTHI B
ceru HTepHeT;

MOHMMAaHUE OCHOBHBIX MPHUHIMIOB JUCKPETH3allMd  Pa3IMYHBIX  BHUJOB
uH(popMaIuu, yMEHHE ONPEAENATh HHPOPMAIIMOHHBIN 00BEM TEKCTOBBIX, I'paUUECKUX
Y 3BYKOBBIX JaHHBIX MPH 33JaHHBIX MapaMeTpax JUCKPETU3AlNH, YMEHUE OTMPEIEISITh
CPEIHIOI0 CKOPOCTh TMepeavyr JaHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHH Nepeaadn Mpu
U3MEHEHUHU HHPOPMAIIMOHHOTO 00bEMa JaHHBIX U XapaKTePUCTHUK KaHaa CBS3H;

YMEHHE HCIONb30BaTh NPHU PEIICHUU 3a]ad CBOMCTBA MO3UIMOHHOM 3amucu
YHCell, aITOpPUTMa MOCTPOCHUS 3aIUCH YHCIAa B MO3UIMOHHON CHCTEME CUUCICHUS C
3aJJaHHBIM OCHOBAaHHWEM M TOCTPOEHUS YHCIa MO CTPOKE, COAEPX AIICH 3amuch 3TOrO



Yyyciaa B MO3WIMOHHON CHCTEME CYHUCICHUS C 3aJlaHHBIM OCHOBaHUEM, YMEHHE
BBITIOJTHSTH apU(METHIECKHE ONIepalii B TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,

YMEHHE BBITIOJTHATH IPeoOpa30BaHusl JOTHUECKUX BBIPAKCHUM, UCTIONB3YS 3aKOHBI
anreOppl JIOTUKM, YMEHHE CTPOMUTH JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTHUBHOW WU
KOHBIOHKTUBHOM HOpPMaJIbHBIX (opMax MO 3aJaHHOM TaOJHMIle HMCTHUHHOCTH,
MCCIIEIOBATh 00JIaCTh NCTUHHOCTHU BBICKA3bIBAHUS, COACPKAIIETO TepEeMEHHbIE, PeIlaTh
HECJIO’KHBIE JIOTHYECKUE YPABHEHMSI U CUCTEMBI YPABHEHUM;

MOHUMaHuEe 0a30BbIX QJITOPUTMOB OOpaOOTKH YHUCIOBOM H  TEKCTOBOM
uHbopMaIuu (3amuch YuceNl B MO3ULIMOHHOW CHCTEME CUHCIICHHS, HaXOXICHHUE BCEX
NPOCTBHIX YHCET B 3aJlaHHOM JMama3oHe, 0OpaboTKa MHOTOPa3psAHBIX IIETIBIX YHCET,
aHaJlu3 CHUMBOJIBHBIX CTPOK M JPYTHX), aJTOPUTMOB IOMCKAa U COPTUPOBKH, YMEHME
OIpeNEeNATh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX aJIrOpUTMOB (CyMMHpPOBaHHUE
AIIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa, MepeOOPHbIE ATOPUTMBI, IBOUIHBIN MTOHCK )
U TIPUBOAWTH TMPHUMEPHl HECKOIBKUX aITOPUTMOB Pa3HOW CIOXKHOCTH JISl PEHICHUS
OJIHOM 3aj1a4u;

BJIQ/ICHUE YHHMBEPCAJIbHBIM S3BIKOM IPOrPAaMMHUPOBAHMS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHussMA O 0a30BBIX THIAX JIAHHBIX M CTPYKTYpax
JaHHBIX, YMEHHE HCIOIb30BaTh OCHOBHBIC YIPABIAIONINE KOHCTPYKIIUH, YMEHHE
OCYILECTBIIATh AHAIN3 NPEUIOKEHHON HPOrpaMMBbl: ONpPENENsATh Pe3yJabTaThl padbOThI
IporpaMMBbl MPH 33JaHHBIX MCXOAHBIX JAHHBIX, ONPEAENATh, MPU KaKUX HCXOJHBIX
JAHHBIX BO3MOXKHO TIOJIYY€HHE YKa3aHHBIX PE3yIbTAaTOB, BBIABISATH JaHHBIC, KOTOPHIE
MOTYT TIPHUBECTU K ommOKe B paboTe mporpammsbl, GOpMYyIUPOBATh MPEAJIOKEHUS TI0
YIIy4LIEHUIO IPOrpaMMHOI0 KOAa;

YMEHHE  CO37aBaTh  CTPYKTypHUPOBAHHBIE  TEKCTOBbIE  JIOKYMEHTHl U
JEMOHCTPALIMOHHBIE MaTepuaibl C HCIOJb30BAHUEM BO3MOXKHOCTEH COBpPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHME HCIOJb30BaTh AJIEKTPOHHbIE TAOIMIBI JJIs aHalu3a, MPEICTaBICHUS WU
00paOOTKM NaHHBIX (BKJIIOYAs BBIYMCICHHUE CYMMBI, CPETHEr0 apu(MeTH4ecKoro,
HanOONBIIEr0 ¥ HAMMEHBIIETO 3HAYCHU, PEelICHUE YpaBHEHMIA, BEIOOP ONTUMAaIbHOTO
peleHus, NoA00p JUHUM TPEH/IA, PELIEHHUE 3a/1a4 IPOTHO3UPOBAHUSA).

B mporniecce mzydyenus kypca nHGOpMATHKH YriIyOsi€HHOTO ypoBHS 6 11 Knacce
o0y4arouuMucs OyayT JOCTUTHYTHI CIEAYIONINE IPEeIMETHbIE PE3yIbTaThI:

YMEHHE CTPOUTh HEPaBHOMEPHBIC KOJbI, JOMYCKAIOINIME OJHO3HAYHOE
JIEKOJIMPOBaHNE COOOIIEHNH (TpedUKCHBIE KOABI), MCIOIb30BATh MPOCTEUIINE KOJBI,
KOTOpBIE MO3BOJISIOT OOHApY>KMBaTh M UCHPABIATH OMIMOKU MpHU Iepenaye JaHHbIX,
CTPOUTH KOJl, OOECHEeUMBAIOIIMNA HAUMEHBIIYI0 BO3MOXXHYIO CPEIHIOI JIJIUHY
COOOIIEHNS TIPU U3BECTHON YaCTOTE CUMBOJIOB, TIOSICHITH MPUHIIUIIBI PaOOTHI TIPOCTHIX
QJITCOPUTMOB CXKaTHsl IaHHBIX;

YMEHHE pellaTh aJlrOpUTMHUYECKHE 3a/Jayd, CBSI3aHHBIE C aHAJIW30M TIpadoB
(3amauu TOCTPOEHUS] ONTHUMAIBHOIO MYyTH MEXKAY BEpUIMHAMH rpada, OnpeacsieHus
KOJIMYECTBA PA3IMUHBIX MyTeH MEX1y BEpIIMHAMU OPHEHTHPOBAHHOTO AIIMKINYECKOTO



rpacda), yMeHUE HCIOJB30BaTh JEPEBbs MPU aHAIM3€ U MOCTPOCHHUU KOJOB M IS
MPEACTABICHUS apU(PMETUUYECKUX BBIPAKEHUM, MpPU PEUIEHUH 3aJad I[OMCKa U
COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh
1 00OCHOBBIBATh BBIUTPBIIIHYIO CTPATETHIO UIPHI;

yMeHHE pa3pabaTbiBaTh U pPEaln30BbIBATH B BUJE MPOrpamMM 0a30BbIE€ allTOPUTMBI,
YMEHUE HCMOJIb30BaTh B IMporpaMmax JaHHbIE€ pPAa3jIUYHbIX THUIIOB C Y4ETOM
OrpaHUYEHUM Ha JMana3oH UX BO3MOXKHBIX 3HAUEHWH, IPUMEHATh NPU pELICHUU 3aja4
CTPYKTYPbl JAaHHBIX (CIIHCKH, CJIOBApH, CTEKH, O4YEpPEIH, JEPEBbs), HCIOJIB30BAThH
0a30BbIe OMepauy co CTPYKTypaMu JaHHBIX, IPUMEHSITh CTaHIAPTHBIE M COOCTBEHHBIE
NOANMPOrpaMMbl  JJi1  OOpaOOTKM YHUCIOBBIX JAHHBIX W CHUMBOJBHBIX CTpOK,
UCNONb30BaTh IpU pa3paboTke MporpaMM OHMOIMOTEKHM MOANpPOrpamM, 3HATh
(GyHKIIMOHANIbHBIE BO3MOXXHOCTH HMHCTPYMEHTAJIBHBIX CPEACTB Cpeabl pa3pabOTKH,
YMEHUE HCIOJb30BaTh CPEJACTBAa OTJIAAKH IPOrpaMM B Cpele MporpaMMUpPOBaHUS,
yYMEHUE JTOKYMEHTUPOBATh IPOrPAMMBI;

yYMEHHE cO3/aBaTh BEO-CTPAHULIBI,

BJIa/ICHUE OCHOBHBIMHM CBEICHUAMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CpPEeICTBax
Co37laHus U pabOThl C HUMHU, YMEHHE UCIIOIb30BaTh TaOJUYHBIE (PENSIIUOHHBIE) 0a3bl
JaHHBIX (COCTaBJATH 3ampoChl B 0a3ax [aHHBIX, BBINOJIHATH COPTHUPOBKY U IOUCK
3anucedl B 0aze JaHHBIX, HANONHITH pa3paboTaHHYlO 0a3y JAaHHBIX) M CIIpaBOYHBIE
CUCTEMBI;

YMEHUE HCIOIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUUECKUE MOJEIM JUIsl aHalau3a
O0BEKTOB M MPOLIECCOB: (POpMYyIUpOBaTh I€JIb MOACIUPOBAHUS, BBINOIHATH AHAJIU3
pe3yJbTaTOB, MOJYYEHHBIX B XOAE€ MOECINPOBAHUS, OLEHUBATh COOTBETCTBUE MOJEIH
MOJIETUPYEMOMY OOBEKTY WIIH MPOIIECCy, IPEACTaBISATh Pe3yabTaThl MOJCTUPOBAHUS B
HarJIsIHOM BUJIE;

YMEHHE  OpraHU30BbIBaTh JIMYHOE  HMH(POPMAIIMOHHOE  IPOCTPAHCTBO  C
UCIIOJb30BAaHUEM  Pa3jMUYHBIX CpPEACTB  LUQPPOBBIX  TEXHOJOTWH, TOHUMAaHHE
BO3MOJKHOCTEH  ITM(PPOBBIX  CEPBUCOB  TOCYNAPCTBEHHBIX  yCAYr, LU(MPOBBIX
00pa30BaTENbHBIX CEPBUCOB;

NOHMMAaHHUE OCHOBHBIX IPUHIUIOB pPAOOTHI, BO3MOKHOCTEW M OIPaHUYECHHUS
NPUMEHEHUSI TEXHOJOIMM MCKYCCTBEHHOTO MHTENIEKTa B Pa3JIMYHBIX O00JIACTSX,
HaJIU4YME TMPEACTABICHUA O Kpyre pemaemMbplXx 3ajJad MAallMHHOIO OOy4YeHMs
(pacrio3HaBaHMs, KJIacCU(UKALMK U TPOTHO3UPOBAHMS) HAJUYHME MPEACTAaBICHUN 00
UCIOJb30BAaHUU HH(OPMALIMOHHBIX TEXHOJIOIMH B Pa3IUYHBIX MNPOPECCHOHAIBHBIX

chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmmnuectBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne n/m Kontpoabnbie  IpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Paznea 1. lilndpoBas rpamoTHOCTH
11 KomnbproTep - yHUBEpCaaIbHOE YCTPOMCTBO 6
00pabOTKH JaHHBIX
1.2 [Iporpammuoe obecrieuenue
13 KomnerorepHsle ceTu
1.4 HudopmarmonHas 6€301macHOCTh 1 2
Hroro mo pazaeny 24
Pasnen 2. Teopernueckue 0CHOBbI HH(pOPMATHKH
91 [peacraBienne nHGOpPMAIIUH B 19 )
KOMITBIOTEpE
2.2 OcHOBBI anredpbl JIOTUKU 14 1
2.3 KomnsrotepHast apudmernka 7 1 1
HUtoro no pazneny 40
Pasnen 3. Ainroputmbl M IporpaMMipoBaHue
3.1 BBenenwne B nporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHble alrOpuTMBl 2
3.3 YucneHHble METO b 3
3.4 ANropuTMBI 00pa0OTKH CUMBOJIBHBIX 5 1
JTAaHHBIX
3.5 AnTopuTMBI 00PabOTKH MacCHUBOB 10 1 3.5




Hroro no pazneny

44

Pa3nes 4. UndopmManuoHHbIE TEXHOJIOTHH

4.1 O0paboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHann3 Ja”HHBIX 3
Hroro no pazneny 14
Ha3Banue MmoayJist
PesepBHOe Bpems 13
Hroroas koHTposIbHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

N HanmenoBanue KonnyecrBo yacos JIeKTPOHHBbIE
[
. pa3iesioB M TeM (uudposbie)
n/n Bcero Konrtpoabubie | IIpakTnyeckue
NMPOrpamMMmbl o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Teopernueckue 0CHOBbI HH(pOPMATHKH
Nudopmarnus u
11 nH(pOpMaITMOHHBIE 10 2.5
MIPOLIECCHI
1.2 MonenupoBanue 8 1 2
HUtoro no pazneny 18
Pazaen 2. AlIropuT™Mbl M IPOrpaMMHpPOBaHUe
51 DJIeMEHTHI TEOPUHU 5 1
aJITOPUTMOB
99 ANTOpUTMBI U 28 10
CTPYKTYpPBbI IaHHBIX
OcHOBBI 00BEKTHO-
2.3 OPUEHTUPOBAHHOTO 16 1 4.5
IPOrPaMMHUPOBAHUS
Hroro mo pazaeny 50
Paznen 3. UndopmanmoHHbIE TEXHOJIOT U
KomnerorepHo-
3.1 MaTeMaTHYeCKOe 8 2
MOJIETTUPOBAHUE
3.2 basbl maHHbIX 10 4
3.3 Be6-caiitbr 14 4
3.4 KomnberoTepnas 8 35
rpaduka
3.5 3D-monenupoBaHue 8 1 3
Hroro no pazneny 48
PesepBHOE Bpems 19
Hrorosas KOHTpOIbHASA 1 1
pabora
OBILIEE KOJIMYECTBO
YACOB I1O 136 4 36.5

I[TPOTPAMME




IMPOBEPSIEMBIE HA EI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IPOI'PAMMBI CPEJTHEI'O OBIIIETO OBPA3OBAHUSA

Kon
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMSI
OCHOBHOW 00pa30BaTe/IbHON MPOrPaMMbl CpeIHEro 001ero 00pa3oBaHus

1.

3nams (nonumams)

1.1

[lonumaHue OCHOBHBIX TIPUHIMIIOB YCTPOHCTBA H  (YHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB; TEHACHLUN
pa3BUTHSL KOMIIBIOTEPHBIX TEXHOJOTHMI; BJIaJ€HUE HaBbIKaMH paboThl ¢
ONEPAallMOHHBIMM  CHCTEMAMH W OCHOBHBIMM  BHJAMH  IPOIPAMMHOIO

oOecrieueHus JIJIs pelIeHnst y9eOHbBIX 3a7a4 10 BEIOpAaHHOH CHeIuaTn3aliu

1.2

Hanuume mpencraBneHuii o  0a30BbIX  NPUHIMIIAX  OpPraHU3allud |

(G YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTel

1.3

Ilonnmanyue OCHOBHEBIX INPUHIUIIOB  AWCKPECTHU3alMK PA3JIMYHBIX BHUIOB

uHbopmanuu

1.4

[lonumanue 0a30BBIX QJITOPUTMOB OOpaOOTKM YHUCIOBOM U TEKCTOBOMU
uHbopMalru (3aMKuch YUCEN B MO3UIMOHHOW CHUCTEME CUUCIICHHS, AEITUMOCTh
LEeNbIX YHUCEN; HAaXOXJEHHE BCEX MPOCTHIX 4YHCENl B 3aJaHHOM JUamna3oHe;
00paboTKa MHOTOPa3pAIHBIX LEIBIX YHCEN; aHaIU3 CHUMBOJIBHBIX CTPOK U

JPYTUX), aITOPUTMOB MIOUCKA U COPTUPOBKHU

1.5

3HaHue (bYHKI_II/IOHaJIBHI:Ie BO3MOXHOCTU HHCTPYMCHTAJIbHBIX CPCACTB CPCAbI

pa3paboTku

1.6

BrnaneHne oCHOBHBIMH CBEASCHHUSIMHU O 0azax JAaHHBIX, UX CTPYKTYpPEC, CPCACTBAX

CO3JaHusAd U pa6OTBI C HUMH

1.7

IlonnManue BO3MOXKHOCTEM U OFpaHI/I‘leHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCIIICKTa B Ppa3IMIHBIX O6HaCT5{X; HaJIM4uec HpC,E[CTaBJ'ICHI/Iﬁ 00
HUCIIOJIB30BaHNH I/IH(bOpMaI_II/IOHHBIX TEXHOJIOTHI B Pa3INIHbIX

npodeccHOHANBHBIX chepax

1.8

BrnaneHue  TeopeTMYeCKHMM  ammapaToM, — IIO3BOJSIOIIMM  OCYILECTBIIATH
IIPEACTABICHUE 3aJaHHOTO HATypaJbHOTO 4YHMCJIA B pa3IMYHBIX CHCTEMax
CUHMCIICHUS; BBINIOIHATH MPEOOPa30BaHUs JOTMYECKUX BBIPAKCHHUN, UCTIOIB3Ys
3aKOHBI AJIT€OpBI JIOTUKHU; OMPEAEIATh KpaTualllivii MyTh BO B3BELIEHHOM Ipade

N KOJIHUYECTBO HyTeﬁ MCXKAY BE€pHIMHAMHW OPUCHTUPOBAHHOI'O AUKIMYCCKOI'O

rpada

Ymemo

YMeHHue HCIoJIb30BaTh KOMIIBIOTCPHO-MATCMATHUYCCKHUC MOJICIU JId aHaIn3a




O0BEKTOB U MpoLEeccoB: (OPMYIUPOBATH IEJIb MOJEIUPOBAHUS, BBIIOJIHATH
aHaJIU3 pe3yJIbTaTOB, IIOJIYyYEHHBIX B XOJ€ MOJIEIMPOBAHUs; OLIEHHUBATh
aJIeKBaTHOCTb MOJIEJN MOJEIUPYEMOMY OOBEKTY WJIM MPOLECCY; MPEACTaBIATh

PE3YIbTaThl MOACIIMPOBAHUSA B HAITIITHOM BUC

2.2

YMenue — kimaccuuIMpoBaTh  OCHOBHBIC  3aJayd  aHalW3a  JaHHBIX
(mporHo3upoBaHue, KiaccuUKaIMs, KiIacTepu3alysi, aHajdl3 OTKIOHECHHIA);
MOHMMATh TOCJIEIOBATEIILHOCTh PEIICHUS 3a/ay aHaiu3a MJaHHbIX: cOop
MEPBUYHBIX JaHHBIX, OYMCTKA M OIEHKAa KauecTBa MAHHBIX, BBHIOOpD W (WJIH)
MOCTPOCHHE MOJeNH, Mpeodpa3oBaHUE MAaHHBIX, BHU3yalW3alldsi JAAaHHBIX,

MHTEPIIPETALNS PE3YIBTATOB

2.3

YMeHue onpenensaTh MHOOPMAIMOHHBIH O00BEM TEKCTOBBIX, IpaUUeCKHX U
3BYKOBBIX [JaHHBIX IpPU 3aJaHHBIX [apaMeTpax AUCKPETHU3alMH. YMEHHUE
OINIPEAEIIATh CPEJHIOI CKOPOCTh IEpefadd JaHHbIX, OLICHMBATh H3MEHEHHE
BPEMEHHU TMepeadd IMpH H3MEHEHWH WH(POPMAIMOHHOTO O00BEMA JaHHBIX U

XapaKTCPUCTHUK KaHajla CBA3HU

2.4

YMeHne CTpouTh KO, 00ECIeYHBAIOIINN HAMMEHBIITYI0O BO3MOXXHYIO CPEIHIOIO

JUTHHY COOOIIIEHUS TIPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue UCMoab30BaTh MPU PELIEHUWH 3aJa4 CBOMCTBA IMO3ULIMOHHOW 3alUCH
YUCEJ, AJITOPUTMbI IOCTPOECHUS 3allMCH 4YHUCIAa B TMO3UMLUHUOHHOW CHCTEME
CUUCJIEHHUS] C 3aJaHHBIM OCHOBAaHMEM W TIOCTPOEHUSA YHCJIA TIO0 CTPOKE,
coZepKallel 3amuch STOTO YHCIA B MO3ULIMOHHOM CHUCTEME CUMCICHHS C
3aITaHHBIM OCHOBAaHWEM; YMEHHE BBIMIOJHITH apU(PMETHUECKHUE Olepaluu B

MHNO3HMIMOHHBIX CUCTEMAX CUHHCIICHUA

2.6

VYmenue CTPOUTH JJOTHYECKOC BBIPpaXXCHUC B ,I[HS’bIOHKTHBHOﬁ n
KOHBIOHKTHBHOM HOpMaAJIbBHBIX (1)OpMaX 110 SaﬂaHHOﬁ Ta6J'II/II_Ie HUCTHUHHOCTH,
HCCICO0BAaTh 0071aCTh UICTUHHOCTH BBICKA3bIBaAHHA, COACPIKALICTO IICPEMCHHBIC,

peuiaTtb HECJIOKHBIC JIOTHYCCKHUEC YPABHCHUA

2.7

YMeHue pemars aJlropuTMHYECKHE 3aJaud, CBS3aHHbIE C aHAJIN30M rpadoB
(3a1a4M  MOCTPOEHMs] ONTUMAJIBHOTO MYTH MEXIy BepIIMHaMHU Trpada,
ONpEACNICHUs]  KOJIMYECTBA  pA3jIMYHbIX  IyTed  MEXIy  BeplIMHAMU

OPHEHTUPOBAHHOTO ALIMKINYECKOTo rpaga)

2.8

YMeHHE UCIIONBb30BaTh AECPEBbS IPU aHAIM3€ U IOCTPOCHUM KOIOB U JUIA
NPEJCTaBICHHUA apu(PMETUUECKUX BBIPAKCHUN, IPU PEIIEHUH 3ajad MOHCcKa U
COPTUPOBKH; YMEHHE CTPOMTb JEpPEBO UIPbl IO 3aJaHHOMY AJITOPUTMY;

pa3pabaTbIBaTh 1 0OOCHOBBIBATH BBIMTPBIIIHYIO CTPATETHUIO UTPHI

2.9

YMeHne aHanu3upoBaTh AITOPUTMBI C UCIOJIB30BAaHUEM TaOJIULl TPACCUPOBKU;
onpeaensaTh 0€3 HCIOJIb30BaHUSA KOMIBIOTEPA PE3YyIbTaThl  BBIIOJHEHUS
HECJIOKHBIX MPOrpaMM, BKJIIOYAIOIIMX LMKJIbI, BETBICHUS U MOAIPOrpPaMMBI,

IIpU 3aaHHBIX UCXOOHBIX JaHHBIX




2.10

YMeHue omnpeaensaTh CIOXKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX ajJrOpUTMOB
(cymMupOBaHHE 3JEMEHTOB MaccHBa, COPTHPOBKAa MaccHBa, IepeOopHbIe
QITOPUTMBL, JIBOMYHBI MOMCK) U MNPHUBOJUTH MPHUMEPHl HECKOJBKHX

aJIrOpuTMOB pa3H0171 CJIOKHOCTH IJId PEIICHUSA O,Z[HOP'I 3aJa4u

211

Brnanenue yHUBEpCa bHBIM SI3BIKOM IPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS
(TTackans, Python, Java, C++, C#), npeacraBieHUsIMH 0 0a30BBIX THUIIAX JaHHBIX
U CTPYKTypax JaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIC YIIPABIISIONINC
KOHCTPYKIIMU; YMEHHUE OCYHICCTBIATh aHAIU3 TPEIIOKCHHON MPOTrpamMMBbl:
OIpeNeNIATh pe3ylbTaThl pabOThl MPOrpaMMbl IPH 33JaHHBIX HCXOJIHBIX
JAHHBIX; OINpENeNATh, MPU KAKUX HCXOJIHBIX JAHHBIX BO3MOXKHO MOJY4YEHUE
YKa3aHHBIX PEe3YJIbTaTOB; BBIABIATH JIaHHBIE, KOTOpbIE MOTYT IPHBECTH K
omuOKe B paboTe mporpaMmbl; GOPMYJIMPOBAThH MPEJIOKEHUS 110 YIYUIICHUIO

IIPOrPaMMHOTI0 KO/

2.12

YMeHue  peanuzoBbIBaTh ~ HA  BBIODAHHOM I M3Y4YEHHUS  S3BIKE
nporpammupoBaHus Bbicokoro ypoBus (Ilackame, Python, Java, C++, C#)
TUIIOBBIE AJTOPUTMbI OOpPaOOTKM YHCEJ, YHUCIOBBIX IMOCJIEN0BATEIBHOCTEN U
MacCUBOB: IpEJICTaBICHUE 4YHC]Ia B BHUIE HaOoOpa MPOCTBIX COMHOKUTENIEH;
HaxOXXJIEHHEe MaKCHUMaJIbHOW (MMHMMaJIbHOW) UH(PBI HATypaJbHOTO YHCIA,
3allMCAHHOTO B CHUCTEME CYHUCIICHHMS C OCHOBaHWEM, HE TMpeBblmaronmMm 10;
BbIUHUCIIEHHE OOO0OIEHHBIX XapaKTEPUCTHK 3JEMEHTOB MAaCCHUBA WJIHM YMCIOBON
I0CJIEI0BATEIbHOCTH (CYyMMBI, INPOU3BEJIEHUS CpEIHEro apupMeTHYECKOro,
MUHMMAJbHOIO M MAaKCHMAaJbHOTO 3JEMEHTOB, KOJMYECTBA HIIEMEHTOB,
YIIOBJIETBOPSIIOIIUX 33JaHHOMY YCJIOBHIO); COPTHPOBKY 3JIEMEHTOB MAacCHBA;
YMEHHUE MCIIOJIb30BaTh B IpOrpaMMax IaHHBIE Pa3IMYHBIX TUIOB C YYETOM
OrpaHUYEHUI Ha IMAINa30H UX BO3MOXKHBIX 3HAYCHUN, MPUMEHATh IPU PEIICHUN
3aJa4 CTPYKTYpbl JaHHBIX (CIHUCKH, CIIOBApH, CTEKH, OYEpeIH, JEPeBbs);
NPUMEHATh CTaHIAPTHBIE M COOCTBEHHBIE NOANPOTpaMMBbI i OOpabOTKU
YHUCIIOBBIX JAHHBIX M CHMBOJIBHBIX CTPOK; HCIOJB30BaTh INpPH pa3paboTKe
nporpaMMm  OMONMOTEKM TOANPOrpaMM; YMEHHE HCIOJIb30BaTh CpEICTBA

OTJIa/IKU MPOTrpamMM B Cpejie MPOrpaMMHUPOBAHUS

2.13

YMeHHe UCTIONb30BaTh JCKTPOHHbBIC TAOMUIIBI 7Sl aHaJH3a, MPEICTABICHUS U
00paboTKN AaHHBIX (BKJIIOYas BHIOOP ONTUMAIBHOIO PEIICHUs, MOA00p JUHUU
TpEeH/a, pelieHue 3a7a4 MPOTHO3UPOBAHUS); YMEHHE HCIOIb30BaTh TAOJUYHBIC

(pensiioHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI

2.14

YMeHue OpraHu3oBBIBaTH JIMYHOE HWH(GOPMAIMOHHOE TMPOCTPAHCTBO C
UCIOJIb30BAaHUEM PA3NIUYHBIX CPEJICTB LU(POBBIX TEXHOJIOTHI; MOHHMaHUE
BO3MOXXHOCTEH IU(POBBIX CEPBHCOB TOCYAAPCTBEHHBIX YCIYT, HIH(PPOBBIX

00pa3oBaTeNIbHbIX CEPBHCOB




IHEPEYEHD 9JIEMEHTOB COAEPXAHMS, IIPOBEPAEMbBIX HA EI'D 110
NHOOPMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1

[Mudposas rpaMOTHOCTH

1.1

OCHOBHBIE TCHACHIUU PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaHHeJILHLIe
BBIYMCJICHUA. MHOFOHpOHGCCOpHBIe CHUCTEMBI. PacnpenenéHHHe BbIYUCIUTCIIBHBIC

CUCTEMBI U 00paboTKa OONBITUX JaHHBIX

1.2

[IpyHIMIIBI TOCTPOEHUS U anmnapaTHblE KOMIOHEHThl KOMIIBIOTEPHBIX ceTeil. CeTeBble
nporokonbl. Cetb MHTEpHET. Anipecanus B cetn MuTepHet. [Ipotokoinsr cteka TCP/IP.
Cucrema nomeHHbIx UMEH. Paznenenue |P-cetm Ha mojaceTH C IMOMOIIBIO Macok

noJjceTei

1.3

QaitnoBast cucrema. llouck B (aitnmoBoii cucreme. IlpuHnunel pasmemeHus u
uMeHoBaHMs (aiiioB B AoiaroBpeMeHHoN namatu. 11laGioHbl Ans onmucaHus rpymnn

daiinoB

1.4

CkopocTb nepefaun JaHHBIX. 3aBUCUMOCTh BPEMEHU Iepeiadydl OT HHPOPMALMOHHOTO

00BéMa JAaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3U

1.5

[udposanne nanupix. CuMMeTpuuHble M HecUMMeTpuuHble MmKdpel. [Hudpsr

npoctoi 3amensl. [udp Lezaps. HIndp Buxenepa. Anroputm mudpoBanus RSA

1.6

KOI[BI, IO3BOJIAOIIHUE O6H3py>I(I/IBaTI> U HCIIPABJIATH OI_HI/I6KI/I, BO3HHUKAOMIUE IIpU
nepeaadyc AaHHBIX. Paccrosane XsmmuHra. KO,Z[I/IpOBaHI/Ie C IIOBTOPCHUEM OUTOB.

Kozapsr XoMmMmunra

Teopernueckne 0CHOBBI HH(OPMATUKH

2.1

JIBonuHoe KoaupoBaHHe. PaBHOMEpHbIE M HEpaBHOMEpPHBIE KOIbl. [lekoaupoBaHue
COOOIIEHNH, 3aMMCaHHBIX C TIOMOIIBI0O HEPAaBHOMEPHBIX KOJOB. YcioBue DaHo.

[TocTpoeHne 0THO3HAYHO JEKOIUPYEMBIX KOJIOB C TIOMOIIIBIO IepeBa

2.2

Teopernyeckne Moaxosl K OLIEHKE KOJIMUYECTBa MH(pOpManuu. ENUHUIBI U3MepeHus
KosinyecTBa MHGopMaruu. AnpaBUTHBIN MOIX0 K OLIEHKE KOJUYeCTBa WH(pOpMAaIUU.
3akoH agauTuBHOCTH MH(popMmaiu. @opmyna Xaptiau. UHbopmanys U BEpoOITHOCTS.

®opmyna [llennona

2.3

Cuctemsl cuucnenus. Pa3BépHyTas 3anuch IeNbIX U JPOOHBIX YMCENl B MO3ULIMOHHOM
cucreMe cuucieHus. CBONWCTBA MO3MIIMOHHOM 3allUCH YHUCIA: KOJUYECTBO LUGD B
3alMCH, NMPU3HAK JIEIMMOCTH YMCIa HA OCHOBAHUE CUCTEMBI CUMCIIEHUS. AJITOPUTM
IepeBojia LENoro yucia U3 P-U4HON CHUCTEMBI CUMCIIEHHS B JECSATHUHYIO. AJITOPUTM
nepeBosia KOHEYHOH P-W4yHON ApoOM B AECATUUHYIO. AJNTOPUTM IEPEBOAA LIEJIOTO
yyclla M3 JIECATUYHOM cucTeMbl cuucieHus B P-uunyro. IlepeBon KoHeuHOMU
JNEeCATUUHOM Apodbu B P-uuHyro. /IBouuHas, BOCbMEpHYHAs M IIECTHAALIATEPUYHAs

CHUCTEMBI CYHCJICHHUS, CBSI3b MEXKAY HHMH. ApupMETHYeCKHe olepanud B




IMO3UITUOHHBIX CUCTEMAaX CHHCIICHHUA

2.4

2.5

Tpouunass ypaBHOBEIIEHHAs CHCTEMa CUHCIeHUsA. J[BOMYHO-AECATHYHAS CHCTEMa
CUHCJICHHS

Komuposanue tekcroB. Kommpoka ASCIl. OmnoOaiitHeie komupoBku. CraHmapT
UNICODE. Komuposka UTF-8. Onpenenenre nHPOPMAIMOHHOTO 00hEMA TEKCTOBBIX

COOOIIEHUH

2.6

KomupoBanue wu3o0Opakenuit. Ornenka WHGOPMAIMOHHOTO 00BEMA rpaduuecKux
JMAHHBIX TPU 33JaHHBIX pa3pelleHuH W TIyOWMHE KOAMpOBaHUS IBeTa. lIBeToBbIC
monenu. KogupoBanue 3Byka. OneHka nHGOPMAMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX

IIPpH 3aJdaHHBIX 9YaCTOTC AUCKPCTHU3ALUU U PA3PAIHOCTH KOAUPOBAHUA

2.7

2.8

2.9

Anre6pa noruku. [Tonstue Bbicka3piBaHus. Bbicka3bpiBaTenbHble GOpMBI (TIPEAUKATEI).
KBaHTOpBI CyI1€CTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue onepauuu. TaGauibl ucTUHHOCTH. Jlornyeckue BelpaskeHus. Jlornueckue
TOXJ€eCTBa. JIornueckue onepanuy 1 Onepanuy HaJl MHOXKECTBAMH.

3aKkoHBI anreOpbl JOrMKH. DKBHUBAJCHTHBIE IPEOOPa30BaHUS JIOTUYECKUX BBIPAXKCHUH.
Jlornueckue ypaBHEHUsI U CUCTEMbI YPABHCHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTh KOJHYECTBA BO3MOXKHBIX JIOTHUECKUX (YHKIUH
OT KOJINYECTBA APTYMEHTOB.

Kanonnueckue GpopMbl TOTHUECKUX BBIPAKEHUH

COBCpHIeHHI)IC JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMI)I, AJITOPUTMBI

HX ITOCTPOCHHA 10 Ta6J'II/III€ HCTUHHOCTH

Jlornueckue  2JI€MEHTBI B cocTaBe  KoMmmbroTepa. Tpurrep.  Cymmarop.
MHoropa3psansaeii  cymmartop. I[locTpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTax I10
3aJaHHOMY JIOTMYECKOMY BBIDOKEHHUIO. 3alMCh JIOTHYECKOTO BBIPAXKECHHA IO

JIOTHYECKOH cxeMe

2.10

Monenu u wmopenupoBanue. llenn MopenupoBaHus. AJIEKBAaTHOCTb MOJEIHU
MOJCIHUPYEeMOMY 00BEKTY WiIH Tiporieccy. DopManu3anus IpUKIaIHbIX 3a1a4.
[IpencraBnenue pe3yabTaToOB MOJACIMPOBAHUS B BHUJE, yIOOHOM JJII BOCIPHUSATHS

yesnoBeKkoM. ['padudeckoe npeacTaBieHre JaHHbBIX (CXeMBbI, TaOIUIIbI, TpadUKH).

211

[IpencraBnenne LENbIX YMCEN B MaMATH KOMIbloTepa. OrpaHMYEeHHOCTh AUana3oHa
Yyycell NMPU OTPaHUYCHUM KOJIMYeCTBa pa3psaAnoB. llepenonHeHue paspsaHON CETKU.
be33HakoBbIC M 3HAKOBBIC JAaHHBIC. 3HAKOBBINA OWT. /|BOMYHBIN IOMOJHUTEIBHBIA KO
OTPULATEIbHBIX YHCE.

[ToGuToBbie noruueckue omnepauuu. Jloruueckuil, apuPpMeTHUecKuii U IUKINIECKUN

casuru. [ludposanre ¢ TOMOIIBIO TOOUTOBOH onepanuu «uckirouatomee NJIN»

2.12

[IpencraBneHne BEIIECTBEHHBIX YMCEN B MAaMSTH KOMIIBIOTEpA. 3HAyallash 4acTb U
nopsiioK uucna. Jlmama3oH 3HaveHWil BemlecTBEHHBIX uucend. [IpoOiembl xpaHeHUs
BCIIECTBCHHBIX YHUCEJ, CBSI3aHHBIE C OrPaHUYCHUEM KOJMYECTBA  PaA3PSIOB.

Brmmonnenue onepaunﬁ C BCIICCTBCHHBIMHM 4YHUCJIaMH, HAKOIIJICHHC OIIMOOK npu




BBIYHCIICHHUAX

2.13

I'padbr. OcHoBHBIe MoHATHS. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBI0 MaTPUI]
CMEXHOCTH, BECOBBIX MAaTpHIl, CIUCKOB CMEXHOCTU. PemieHue aaropuTMHUUECKUX
3a/la4, CBSI3aHHBIX C aHaJIM30M TIpadoB (IIOCTPOEHHE ONTHUMAJIBLHOIO MYTH MEXIY
BepIIMHAMU rpada, onpeaeaeHre KOJIMYeCTBa PAa3IMYHBIX MyTed MEXIy BepLIIMHAMU

OPUEHTUPOBAHHOTO AlUKINYECKOTro rpada)

2.14

HepeBbs. bunapnoe gepeBo. [lepeBbss moucka. CnocoObl o00xona Jepesa.
[IpencraBienue apudpMeTHUECKUX BhIpaXeHHI B BUE AepeBa. Mcnonb3oBanue rpadoB

H JCPCBLCB IIPH OIIMCAHUU 00BEKTOB U IIPOLCCCOB OKPYKAOIIECTO MUPa

2.15

JluckpeTHble Wrpbl ABYX WMIPOKOB ¢ monHOM wuHpopmanueir. [loctpoenue nepea
nepebopa BapHaHTOB, OMMCAHUE CTPATETUU UTPHl B TaOIUYHOU dopMme. BriurpoliiHbie

U IIPOUTPBILIHBIC IO3ULUHU. BEIMTPBILIHbIE CTPATETUH

2.16

CpeI[CTBa HCKYCCTBCHHOI'O HHTCJIJICKTA. I/II[eHTI/I(bI/IKaI_[I/ISI 1 TIOUCK I/I306pa)KeHI/II71,
pacrio3HaBaHUC JIMII. Hcnons3oBanue MCTOAOB HCKYCCTBCHHOI'O HHTCJUICKTA B
06yqa101u1/1x cucreMax. lMcrojp3oBaHue MCTOOOB MCKYCCTBCHHOI'O HHTCIIJICKTA B

poboroTtexnuke. MuTepHet Bemieii. Heliponusie cetn

AJNTOpUTMBI U IPOrPAMMHPOBAHHE

3.1

(I)OpMaJ'II/ISaI_[I/IH IMOHATHA AJITOpUTMA. MarnHa TBIOpI/IHFa KaK YHUBCpCaJIbHad MOJCIIb

BBIYHCIICHUN

3.2

OreHka CII0)KHOCTH BhIUMCIEHUH. Bpems paboTbl 1 00BEM HCTIONIB3YeMOil TaMsITh, UX
3aBUCUMOCTb OT Pa3Mepa MCXOAHBIX NaHHBIX. OIEHKAa aCUMITOTHYECKON CIOXHOCTU
QITOPUTMOB. AJNTOPUTMBI NOJMHOMHUAIBHOW CIOXHOCTU. IlepeOGopHbIE anropuTMBbl.
[Ipumepsbl pa3nUUHBIX aNTOPUTMOB pELIEHMs] OJHOM 3aJauM, KOTOPbIE MMEIOT

Pa3IUYHYIO CJI0KHOCTh

3.3

OnpeneneHre BO3MOXHBIX — pe3yJIbTaTOB  pabOThl  MPOCTEHUIIMX  aJrOPUTMOB
yIOpaBICHUS] HUCHOJHUTENIAIMM M BBIUMCIMUTEIBHBIX alroputmoB. OmnpeneneHue

UCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yibTat

3.4

AJIFOpI/ITMI)I O6pa6OTKI/I HaTypaJIbHBIX YUCECJI, 3allMCAHHBIX B IMO3UIMOHHBIX CUCTEMAX
CUHCIJICHUS: pa30MeHNe 3allMCH YHCiIa Ha OTACNbHbIE NU(GPHI, HAXOXKICHUE CYMMBI U
npou3BeIeHUus MUQP, HAXOXKIEHNE MaKCUMaTbHOW (MUHUMAJIBHON ) ITU(PBI.

[IpeacraBieHne Yncia B BUIE HAOOPA MPOCTBIX COMHOXHTEICH. AJTOPUTM OBICTPOTO
BO3BEJICHUSI B CTEICHb. [[OMCK MPOCTHIX YHCET B 33JaHHOM JHAla30He C IMTOMOIIBIO

aIropuTMa «petreTo DpaTtocheHar

3.5

MHoropa3psIHbIe 1eJIble YNCIia, 3a/1a491 JJTHHHON apupMeTHKN

3.6

S3eik  mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tumbl maHHBIX:
IIEJIOYMCIICHHRIC, BEIISCTBEHHBIE, CHMBOJBHEIC, Jorndeckue. BerBnenusa. CroKHBIE
ycnoBus. Lukiel ¢ ycinoBreM. LIUKIIBI 110 IEpEMEHHOM.

O6paboTka maHHBIX, XpaHsAmmxcs B (Qaitmax. TekcToBble M JIBOWYHBIC (aiibl.

QaiinoBsie epemMeHHbIe ((aitnossie ykazatenu). Utenue u3 Qaiina. 3anuce B Qaii.




Paz6uenue 3amaun Ha moazanayu. [logmporpammel (mporeaypsl U QYHKIIHH).

Hcnonp3oBaHue cTaHJapTHON OUOIMOTEKH SI3bIKa IPOrPaMMUPOBAHUS

3.7

3.8

Pexypcusi. PexypcuBHble mpouenaypsl M ¢GyHKiuu. Mcnonp3oBaHue creka s

opraHusan pEKYPCHUBHBIX BBI3OBOB

Uucnennsie wmetonpl. TouHoe W TPHOMMKEHHOE pEIICHHs 3amadu. YuciaeHHOe
pelieHrne ypaBHEHHMI ¢ TIOMOIIBI0 MToA0O0pa mapaMmeTpa. YncaeHHbIE METOABI PEIICHUS
ypaBHEHU: MeToa mepedopa, METO TOJOBHHHOTO JeneHus. [IpubmmxéHHoe
BBIUMCJICHHE JJIMH KPUBBIX. BpruncieHue miomanaei Guryp ¢ mOMOIIbIO YMCIIEHHBIX
METOJIOB  (METOA MpSMOYrOJbHUKOB, MeToj Tpamenuit). Ilouck Makcumyma

(MuHMMYMa) QYHKIIUU OJTHOM NMepeMEHHONH METOIOM MOJIOBUHHOTO JIEICHUS

3.9

O0paboTKka CUMBOJIBHBIX JaHHbIX. BCTpoeHHbIE (YHKIUM S3bIKa MPOrpaMMUPOBAHUS
JUIs 00pabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKH CHMBOJIBHBIX CTPOK:
noJCUET KOJIMYECTBA MOSABICHUI CHMBOJIA B CTPOKE, pa30MEeHHE CTPOKH Ha CIIOBA IO
npoOesIbHBIM CHMBOJIAM, TIOMCK TOJCTPOKM BHYTPH J@HHOHW CTpPOKH, 3aMeHa
HalJICHHOM NOJCTPOKM Ha JPYryl0 CTpOKy. I'eHepamus Bcex CJIOB B HEKOTOPOM
andaBuTe, yIOBIETBOPSIOUINX 3aJaHHBIM orpaHuueHusM. [IpeoOpa3zoBanue ymcia B

CHMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBbl U TOCTIEIOBATENIFHOCTH YnceNl. Boruncienne 0000MEHHBIX XapaKTEPUCTHK
AJIIEMEHTOB MAacCHBa WJIM YHUCJIOBOM IOCIIENIOBAaTENILHOCTH (CYMMBI, MPOU3BEIEHUS,
CpelHero apu(MeTHyecKkoro, MHUHUMAJIBHOIO M  MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUINX 3a/laHHOMY YCJIOBHIO). JIMHEHHBIN MOuCK
3aJJaHHOTO 3HAYEHUs B MaccuBe. AJNTOPUTMBI pabOTHl C 3JIEMEHTAMH MaccuBa C
OJIHOKPAaTHBIM NPOCMOTpPOM MaccuBa. CopTHpoBKa ogHOMEpHOro maccusa. lIpocTsie
METOABl COPTUPOBKU (METOJl Iy3bIpbKa, METOJl BbIOOpA, COPTHPOBKA BCTaBKaMH).
CoptupoBka cnusHHeM. beicTpas coptupoBka MaccuBa (aixroput™ QuickSort).

I[BOI/I‘IHBII;'I IMONCK B OTCOPTUPOBAHHOM MACCHUBEC

3.11

JIBymepHBIE MacCuBBI (MaTpullbl). ANTOPUTMBI 00pabOTKU ABYMEPHBIX MAaCCHBOB:
3al0JHEHUE JABYMEPHOI'O YMCIOBOIO MacCHUBa IO 3aJaHHBIM IIPaBWJIaM, IIOMCK
JJIEMEHTA B JIBYMEPHOM MAacCCUBE, BBIYMCIIEHHE MaKCUMyMa (MHUHMMYMa) U CYMMBI
3JIEMEHTOB JBYMEPHOTO MAacCHBA, IEPECTaHOBKA CTPOK M CTOJOIIOB JBYMEPHOTO

MacCHuBa

3.12

CrnoBapu (accollMaTUBHBIE MAaCCHUBBI, OTOOpaxxeHwus). Xomi-tabmuiel. [loctpoenue

aJI(baBI/ITHO"-IaCT OTHOT'O CJIOBApA IJId 3aJaHHOTO TCKCTAa

3.13

Crexku.  AHanmu3  TPaBUIBHOCTH  CKOOOYHOrOo  BbIpakeHUs.  Bprumciienue
apu(METHUECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B IIOCTPHUKCHOH (popme.

Ouepenu. Mcnonp3oBanue ouepenu AJisi BpEMEHHOI'O XpaHEHUS TaHHbIX

3.14

Anroputmsel Ha rpadax. [TocTpoeHre MUHUMaJIBHOTO OCTOBHOT'O JIEpeBa B3BEIIEHHOTO
CBA3HOIO HEOpPUEHTHpOBaHHOro rpada. KomaumuecTBO pa3iauuHbIX MNOyTeH MEXIy

BEPIIMHAMHU OPHEHTUPOBAHHOTO ALIMKIMUECKOTO rpada. Anroputm JeKcTps




3.15

HepeBbsi. Peanmzanms nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(bunapueie) nepeBbsa. IlocTpoenue pgepeBa I 3adaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PexypcuBHbIE airoputMbl o0xoja JaepeBa. lcrmosb3oBaHue cTeka Hu

ouepenu i1 00Xoza 1epeBa

3.16

,HI/IHaMI/I‘—IeCKOG mporpaMMHUpOBaHUC KaK METOJ PCHICHUA 3adad € COXPaHCHUCM
IMPOMCIKYTOUHBIX PEC3YyJIbTATOB. 3az[aq1/1, peuiacMbIC C IIOMOIOBIO AWMHAMHYCCKOI'O
nporpaMMUpOBaHusd: BBIUYUCICHUC PEKYPCUBHBIX (bYHKHI/Iﬁ, MOACYET KOJUYECTBA

BAapUAHTOB, 3a/la4d OIITUMU3AlIUKU

3.17

[Tonatue 00 00BEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHud. OOBEKTHI U KIIACCHI.
CpoiictBa u MeToAbl 00BEKTOB. OOBEKTHO-OPHEHTUPOBaHHbBIM aHanu3. Pa3paborka
OporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO ToAXonxa. HWHKancymsums,

HACJIEIOBaHKE, TOIUMOPHU3M

NudpopmaiinoHHble TEXHOJIOTUU

4.1

Anamu3 naHHbIX. OCHOBHBIE 3aJaud  aHaAJW3a JIAHHBIX: I[POTHO3MPOBAHME,
KJIaccuduKkanus, KiacTepusalus, aHaiau3 oTKIoHeHud. [locinenoBaTenbHOCTh pereH s
3a/lad aHajiu3a JIaHHBIX: cOOp MEpPBUYHBIX JAHHBIX, OYMCTKAa M OILIEHKAa KadyecTBa
JTAaHHBIX, BBIOOD U (WJIM) TIOCTPOCHUE MOJIEIIH, MPeoO0pa3oBaHNe JaHHbIX, BU3yaTU3allus
JIAHHBIX, UHTEpIpeTanus pe3ysnbraroB. IIporpammuslie cpenctsa u IHTEpHET-CEPBUCHI

JUTsE 00pa0OTKY U TIPEICTaBICHHS JaHHBIX. bonbime nanHpie. MamuHHOE 00ydeHne

4.2

AHanHu3 JaHHBIX C TIOMOIIBIO AIEKTPOHHBIX TAOJUIl. BBIYMCIEHHE CYMMBI, CpPEIHETO
apuMETHIECKOTO, HAMOOIBIIETO (HAMMEHBIIIET0) 3HAYCHUS Hana3oHa. Beraucienue
KodpUIMEHTa KOPPeNsluu JABYX psSAoB JaHHBIX. [locTpoeHne CTONOYATHIX,
JUHEWYaThIX U KpYroBeix quarpamm. [loctpoenue rpaduko pynkiuii. [lonbop nunum
TpeHJa, pellIeHUe 3a/1a4 MPOTHO3UpOBaHuA. Pelienue 3a1a4 ONTUMU3ALKNH C TTOMOLIBIO

QJICKTPOHHBIX Ta6J'II/II_I

4.3

JluckpeTu3anys MpU MaTeMaTHYECKOM MOJCIUPOBAHUH HETPEPHIBHBIX ITPOIIECCOB.
MoaenupoBanue JIBVDKEHUS. MonenupoBaHue OHMOJIOTHYECKHIX CHUCTEM.
MaremaTnueckue MOACJIN B DOKOHOMHUKE. BrruncnurennHile OKCIICPUMEHTBL C
mozesiMu. OO0paboTKa pe3ynbTaTOB dKCIIEpUMEHTa. MeTo/T HauMEHBIIIUX KBaJApPaTOB.
OneHka 4YHCIOBBIX  MApaMETPOB  MOJICITUPYEMBIX OOBEKTOB W IPOIECCOB.

BoccranoneHne 3aBUCHMMOCTEN IO pe3yibTaTaM 3KCIIEPUMEHTa

4.4

BepositHocTHble Monenu. Metonsl Monre-Kapno. MIMUTallnOHHOE MOJEIMPOBAHUE.

CucreMbl MacCOBOTO OOCITYKHBaHUS

4.5

Tabnuynble (pensuuOHHBIE) 0a3bl JaHHBIX. Tabmuia — IpeacTaBlIeHHE CBEACHUN 00
OMHOTHIHEIX 00BekTax. Ilose, 3ammcek. Kmrou tabmmmel. PaGora ¢ rorosoii 0a3oit
JAHHBIX. 3aroJiHeHue Oa3bl JaHHBIX. [ToWck, coOpTHpoBKa W (HUIBTpaLUs JAaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ MapaMeTpaMH. BbruuciisseMble MOJIS B

3arpocax.




MmuoroTtabnuunbie 0a3pl JaHHBIX. THIBI CBsI3eW Mexay TaOnuiamu. BHEmHMA Kirod.

[enocTHOCTH 6a3bl JaHHBIX. 3aMTPOCHl K MHOTOTAOIMIHBIM 0a3aM JTaHHBIX

4.6

TexcroBelii nponeccop. CpeacTBa MOMCKAa U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypHpOBaHHBIE TEKCTOBblE JOKyMeHTBHl. CHocku, ornasiaeHue. IlpaBuia

UTHPOBAHUS HCTOYHUKOB U 0(h)OpMIICHHUST OMOIHOTpadUIECKUX CCBUIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

* Undopmatuka (B 2 yactsx); 10 knace. yrinyonenHoe ooyuenue [omskos K.1O.,
Epemun E.A. O01iecTBo ¢ orpaHiu4eHHON 0TBETCTBEHHOCThI0 « BTHOM.
Jlabopatopust 3HaHUI»; AKITMOHEpHOE 0011ecTBO «M31aTenbCcTBO
«IIpocBemenue»

» Uadopmatuka (B 2 wactsx); 11 kimace. yrimyonenHoe ooyuenue [Tomsxos K.1O.,
Epemun E.A. OO1iecTBo ¢ orpaHiueHHOM 0TBETCTBEHHOCThI0 « BITHOM.
Jlabopatopus 3HaHUI»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCcTBO

«HpOCBGHleHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
[TonsikoB K. 0. Undopmaruka. 10—11 knaccsl. ba3oBelii u yriyOieHHBIH
ypoBHu: MeToaudeckoe nocooue/K. FO. Ilonsikos, E. A. Epemun.—M.:BMTHOM.

JlaGopartopust 3HaHui, 2023. —128 ¢

MU P®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1. «kEnuHas kojuieKuus HU(QpPOBbIX 00pa30BaTEIbHBIX PECYPCOBY -
http://schoolcollektion.edu/ru

2. «EquHoe okHO A0cTyIa K 00pa3oBaTelbHBIM PeCypcamy»-
http://windows.edu/ru

3. «Poccwuiickas ayiekTpoHHAs 1IKoay - https://resh.edu.ru

4. «DenepanbHbIN HEHTP HHPOPMALIMOHHBIX 00pa30BATEIBHBIX PECYPCOBY -



http://eor.edu.ru

5. MobwmibHOE 371eKTpoHHOE 0Opa3zoBanue MDO - https://niz.mob-edu.ru
6. O6pazoBatensHas onnanH-maTgopma « VIDEOUROKI.NET) -
https://videouroki.net/

7. O6pa3zoBaTenbHO-UHPOPMAIITMOHHBIN pecypc «MeTtoaudeckast KOmuiIKa
YAUTETISD) -

http://metod- kopilka.ru

8. O0pa3oBaTenbHBIN MOpTaJ IS MOATOTOBKH K 3k3aMeHaMm - https://inf-
oge.sdamgia.ru

9. Onnaita-mkona «Doxchopay» - https://foxford.ru

10. CaiiT roToBbIX MaTepHraioB K ypokaM "Kormnuika ypokoB - CallT aJis
yauTenen' -

https://kopilkaurokov.ru/

11. Caiit m3narensctBa «BMHOM) - https://lbz.ru/metodist/authors/informatika
12. Caiit u3narenbctBa «IIpocsemenuey - https://media.prosv.ru

13. Caiit K.1O. ITonskosa - https://kpolyakov.spb.ru

14. Caiit penepaibHOro HHCTUTYTA Nieparorndeckux namepennii ®UIIHA -
http://fipi.ru

15. denepanbHbIi epeyeHb yueOHnkoB - https://fpu.edu.ru

16. Sxmacc https://yaklass.ru



