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IosicHuTeIbHAS 3aIUCKA
[Iporpamma mo uHbopMmaTuke (yriiyOJ€HHBIN YpOBEHb) Ha YPOBHE CPEIHETO

oOmero oOpa3zoBaHus pa3paboTaHaHa OCHOBE TPEOOBAHHMI K pe3yibTaTaM OCBOCHHUSA
OCHOBHOM  00pa3oBaTelbHON  MpOrpaMMbl  cpeaHero  oOmero  0Opa3oBaHMs,
npencrasieHHbix B ®I'OC COO, a Takke ¢enepaibHOM pabodeil MporpamMMel
BOCITUTAHUS.

[Iporpamma mo wHpOpMATHKE NaéT MPEACTaBICHUE O IENSIX, OOINEe cTpaTeruu
0oOy4eHMs, BOCTIUTAHKS M PA3BUTHUS 00YJArONINXCSI CPECTBAMH YI€OHOTO IIpeaAMETa

«udpopmatukay Ha yriayOJIEHHOM YypOBHE, YCTaHABIMBAaeT 00s3aTelIbHOE
pEeIMETHOE COJIepXKaHUE, MPEeayCMaTpUBaeT €ro CTPYKTYpHUpPOBAaHUE IO pasfeiam U
TEMaM Kypca, OINpeAeisseT paclpeiiesieHhe €ro mno kinaccam (rogam u3ydyeHus), HaéT
IpUMEPHOE paclpe/iefieHne Y4YeOHBIX 4YacoB MO TEMaTHYECKHUM pasjiellaM Kypca |
pEeKOMEeHAyeMyl0 (MPUMEPHYI0) TMOCIAEAOBATEILHOCTh HUX HW3YYECHHS C Y4ETOM
MEXKIPEIMETHBIX W BHYTPUINPEIMETHBIX CBS3€M, JIOTMKM YydyeOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN O0YYArOIINXCS.

[Iporpamma 1o uHMOpPMATHKE OMpEAENseT KOJIWYECTBEHHbIE U KaueCTBEHHbBIC
XapaKTEPUCTUKU y4eOHOTO MaTepuaia Jijisl KaKJI0ro rojia U3y4eHHs, B TOM Yucie s
COJIepKaTEIHbHOTO HAMOJIHEHUSI PA3HOTO BUJIa KOHTPOJIs (MPOMEXYTOUHON aTTECTAIlluU
o0y4Jaronuxcsi, BCEPOCCUUCKUX TMPOBEPOUYHBIX padOT, TOCYJApPCTBEHHOM WTOTOBOM
arrectaiiu). [Iporpamma mo wuHdOpMaTUKE SBISETCS OCHOBOM IS COCTaBJICHUS
ABTOPCKUX YYEOHBIX MpOorpaMM W Y4e€OHHMKOB, MOYPOYHOTO IUIAHHUPOBAHUS Kypca
YUUTEIIEM.

NudopmaTtuka B cpeHeM 00111eM 00pa30BaHUH OTPAKACT:

— CyHIHOCTh ~MH(POPMATUKM KaK HAYYHOM  JIUCHUUIUIMHBI,  HU3y4arolien
3aKOHOMEPHOCTH TIPOTEKAHHS M BO3MOXKHOCTH aBTOMATHU3aIluU WHOOPMAIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

— OCHOBHBIE  0O0JacTXU  TNPUMEHEHUs  HUHPOPMATUKH,  TPEXKIE  BCETO
nH(OPMAITMOHHBIE TEXHOJIOTHH, YIIPABIIEHNE U COIMAIIbHYIO cepy;

— MEXJIUCUUIUTMHAPHBIA  XapakTep UHpOpMaTUKu U UHOOPMAIMOHHOU
NEeSATENbHOCTH.

Kypc undopmatuku s ypoBHS CpedHEro oOmiero ooOpa3oBaHUsl SIBISETCA
3aBEpIIAIONIUM OTallOM HEMPEPHIBHOM TMOJTOTOBKM OOydYarolmuxcs B  00JacTu
nHpopMaTUKU ¥ HUHPOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, OMHUpaeTcs Ha
cozepkaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOTO OOIETO OOpa3oBaHUS U OIBIT
MMOCTOSTHHOTO TPUMEHEHUs] MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHMA, NaéT
TEOPETUICCKOE OCMBICIICHUE, HHTEPIIPETAIINIO M 0000IIIEHNE STOTO OIbITA.

PesynbraThl  yriyOiaEHHOTO  ypOBHS ~ M3y4YeHUs] ~ y4yeOHOTO  MpeaMeTa
«adopmaTika» OpUEHTUPOBAHBI HA MOJYYCHHUE KOMIIETEHTHOCTEH ISl TIOCJIEIYIOIICH
npodeCcCUOHANILHON JEATEeIBHOCTH KaK B paMKax JaHHOW MpeAMEeTHON 00J1acTH, TaK U B



CMEXHBIX ¢ Hell obnacTsax. OHU BKIIIOYAIOT B CeOs:

— OBJIQJICHUE KJFOUEBBIMU MOHATUSMH M 3aKOHOMEPHOCTSIMHM, Ha KOTOPBIX
CTpPOUTCA JaHHAs NpeaAMeTHas o001acTb, pacno3HABAHHE COOTBETCTBYIOUIUX WM
MPU3HAKOB U B3aUMOCBS3€H, CIIOCOOHOCTh AEMOHCTPHUPOBATH PA3IUYHbBIC MOIXOABI K
M3YYCHHUIO SIBICHUHN, XapaKTEPHBIX JJI1 U3y4aeMOi peIMETHON 001acTu;

— YMEHHE pellaTh THUIOBBIE MPAKTUYECKUE H TEOPETUUYECKUE 3aJauH,
XapaKTEepHbIE ISl UCIOJb30BAaHUS METOJAOB U MHCTPYMEHTAapHs JAHHOM MPEIMETHOU
001acTu;

— HaAJIMYUE TMPEJICTABICHUNA O JaHHOW MNpeIMETHON 00JacTH Kak LEeJIOCTHOM
Teopuu (COBOKYITHOCTU T€OPHUIi), OCHOBHBIX CBSI3SIX CO CMEXXKHBIMHU OOJIACTSAMU 3HAHUIA.

B pamkax yriyOn€HHOTO ypoOBHA U3ydeHHs HWHGOPMATHUKUA OOECIeurnBaeTCs
I[eJICHANpaBJICHHAs. TOATOTOBKAa OOyYaromMXcsi K MPOJODKEHHIO 0o0pa3oBaHus B
OpraHU3alUIX poeccuoHanbHOTO oOpazoBaHus 1o CHEUUAIBHOCTSIM,
HEMOCPEJICTBEHHO CBS3aHHBIM C IU(POBBIMU TEXHOJIOTHSIMHU, TAKUM KaK MPOTpaMMHas
WHXXeHepusi, HuH(opMarimoHHass 0€301macHOCTh, WH(MOPMALIMOHHBIE CHUCTEMBl U
TE€XHOJIOTUH, MOOWIIBHBIE CUCTEMBI U CETH, OOJBIINE JaHHBIE U MAIIMHHOE O0y4YeHHE,
MPOMBINUICHHBIA ~WHTEPHET BelIEH, MCKYCCTBEHHBI HMHTEIUIEKT, TEXHOJOTUU
OecripoBOJIHOM  CBSI3U,  pPOOOTOTEXHUKA, KBAHTOBBIE  TEXHOJOTHH, CHUCTEMBbI
pacrpenenéHHOro peecTpa, TEXHOJIOTUU BUPTYAIbHOM U TIOMTOJTHEHHON peaibHOCTEM.

OcHoBHasi 1enb UW3y4yeHUs yudeOHoro mnpeamera «UHdopmatuka» Ha
yriIyOJIEHHOM YpOBHE CpeIHEro oéiero odpa3oBaHUsl — OOecreueHue JalbHENIIEro
pa3BUTHS WHOOPMAITMOHHBIX KOMIIETEHIIUN 00Yy4aroIIerocs, ero TOTOBHOCTH K JKU3HH B
YCIOBUSIX  pa3BUBAIONICTOCS HUHPOPMAIMOHHOTO OOIecTBAa M BO3pacTaroliei
KOHKYpPEHIIMM Ha pbIHKE TpyAa. B cBsa3u ¢ 3tuMm mzyuyenue uHpopmarukud B 10-11
KJ1accax JIOJKHO 0OECIIEYNTh:

— c(OpMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOTO HA TOHWMAHUU POJIU
uH(pOpMaATUKH, UHPOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUI B COBPEMEHHOM
00IIIeCTBE;

— c(OPMUPOBAHHOCTH OCHOB JIOTMYECKOTO M aJTOPUTMUYECKOTO MBIIIJICHUS;
c(hOpMHUPOBAHHOCTh YMEHUH pa3inyaTh (PaKkThl U OIIEHKH, CPABHUBATh

— OILICHOYHBIEC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHUBAHHS U CBSI3b
KPUTEPUEB C ONPEAECIEHHOW CUCTEMOM LIEHHOCTEM, MPOBEPATh HAa JOCTOBEPHOCTH U
000011aTh HHpOPMAITHIO;

— cOpPMUPOBAHHOCTh  TPEACTaBICHUM O  BIUSHUU  UH(POPMAIIMOHHBIX
TEXHOJIOTUA HAa JKU3Hb 4YEJOBEKa B OOIIECTBE, TMOHMMAaHHE COIMAJIBHOTO,
SKOHOMHUYECKOTO, MOJUTHYECKOT0, KYJbTYpPHOIO, IOPUAUYECKOr0, IPUPOJIHOTO,
SPrOHOMHUYECKOTO, MEIULUHCKOIO " (U3MOIOTUYECKOTO KOHTEKCTOB
WH()OPMAITMOHHBIX TEXHOJIOTHH;

— IIPHUHATHUC IPABOBBIX W OTHYCCKHX ACIICKTOB I/IH(l)OpMaI_[I/IOHHBIX TGXHOHOFHﬁ,
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OCO3HaHUE OTBETCTBEHHOCTH JIFOJEH, BOBJIEYEHHBIX B CO3JAHME M MCIOJb30BAHHE
MH(OPMAIIMOHHBIX CUCTEM, paClpoCTpaHeHne HH(OpMAINY;

— CO3/IaHH€ YCJIOBUM [JIi Pa3BUTHS HABBIKOB Y4e€OHOM, MPOEKTHOW, HAay4YHO-
HCCIIEIOBATENIbCKOM W TBOPUYECKOM JESTENbHOCTH, MOTHUBALMM OOYYaromMXCS K
CaMOPAa3BUTHIO.

B comepxxanuu yuebHoro mpenmera «MH]opmaTtukay BBIAEHSIOTCS YETHIPE
TEMATUYECKUX pa3Jena.

Paznen «llu¢poBasi rpamMoTHOCTBL» TIOCBAIIEH BOMNPOCAM  YCTPOMCTBA
KOMITBIOTEPOB U APYTHX AJIEMEHTOB LIU(PPOBOrO OKPYKEHHUS, BKIIOYAsT KOMIIBIOTEPHBIE
CETH, HUCTOJIb30BAHUIO CPEJICTB OMEPAIMOHHON cHCTeMbl, paboTe B cetu VHTepHET u
MCIOJIb30BaHUIO0 MHTEPHET-CEPBUCOB, NMHPOPMAIIMOHHOI 0€30MacCHOCTH.

Paznen «Teopernyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAeT B celd
MOHATUHHBIN annapat HH(YOPMATUKH, BOIIPOCHI KOJUPOBAHMS UH(POPMALIMH, U3MEPEHUS
MH(DOpMATMOHHOTO 00BEMA JAHHBIX, OCHOBBI alreOpbl JOTMKHM U KOMIBIOTEPHOTO
MOJIEJIMPOBAaHMS.

Paznen «AaropurMbl M NPOrpaMMHPOBAHHE) HANpPaBICH HA pa3BUTHUE
QITOPUTMUYECKOIO MBIIIJIEHUS, pa3paOd0TKy aJIrOPUTMOB M OLIEHKY HUX CIOKHOCTH,
(opMHpOBaHHE HAaBBIKOB peaju3allMd NporpaMM Ha s3bIKaX IPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «npopManuoHHbIe TEXHOJOIMW» MOCBIINIEH BONPOCAM INPUMEHEHUS
MH()OPMAIIMOHHBIX TEXHOJIOTHM, pEaJM30BaHHBIX B MPUKIAJHBIX HPOrPaMMHBIX
NpPOAYKTaX M WHTEPHET-CEpPBUCAX, B TOM 4YHCIE B 3aJadyaxX aHaau3a JdaHHBIX,
MCIIOJIb30BAaHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOJIUIL 1Sl pELIeHUs MIPUKIaIHbIX 3a/1ad.

B mnpuBenénHom panee coaepxkanuu ydeOHoro mnpeamera «MHpopmarukay
KYPCUBOM BBIJICJICHBI JIOMOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJAT B 00s3aTEIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBbITb MNPEIJIOKEHbl ISl W3Y4YEHUS OTAEJIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYriyOnéHHbId  ypOBEHb  W3y4Y€HUs HWH(POPMATUKH  PEKOMEHIyeTcs i
TEXHOJIOTHYECKOTO npodus, OPUEHTHUPOBAHHOTO Ha  HMHXXECHEPHYIO "
uHpopMamMOHHYIO0  cepbl  IeATCNbHOCTH. YTIyONn€HHBIH  ypOBEHb  HM3Yy4YCHUS
nHpopMaTUKU OOECTeYnBaeT: MOATOTOBKY OOYYaronIuXxcs, OPUEHTUPOBAHHBIX Ha
CHEUUaIbHOCTH B  00JacTM HMHGOPMALMOHHBIX TEXHOJOTMM M  HMHXKEHEpHBIE
CHEIUATbHOCTH, YYacTH€ B TIPOEKTHOM M HCCIEI0BATEIbCKON JI€ATEIbHOCTH,
CBA3AHHOM C  COBPEMEHHBIMU  HANpPaBJICHUSIMU  OTpacid  MH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTMH, MOJATOTOBKY K y4YacTHIO B OJIMMIMAAAX U claye
EnnHOro rocy1apcTBEHHOT0 3K3aMeHa o HH(OpMaTHKe.

[TocnenoBaTenbHOCTh M3YYEHUS TEM B MpEesiax OJHOTO roja 0OyYeHHs] MOXKET
ObITh M3MEHEHa IO YCMOTPEHHMIO YUMTENS MPHU MOATOTOBKE pabodyeil mporpaMMbl U
MIOYPOYHOI'O [IJIAHUPOBAHMUS.



OO1ee yMCIO YacoB, PEKOMEHIOBAHHBIX IS M3y4deHHs uHpopmatuku — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Hezeno), B 11 kmacce — 136 gacos (4 Jaca B
HEJICITIO).

Conep:xanue y4eOHOro npeamMera
10 knacc

udpoBasi r(paAMOTHOCTH
TpeGoBaHus TEXHUKHA OE30MACHOCTH U THTHUEHBI MPU pabOTE ¢ KOMITBIOTEPAMH U

APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpunuUnB paboThl KOMIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa (OH
Heiimana. ABTOMAaTHuYecKOE€ BBINOJHEHUE IMPOrpamMMbl Ipoueccopom. OnepaTuBHas,
MOCTOSIHHAsE ¥ JIOJTOBpeMeHHass mnamsiTh. OOMEH JaHHBIMH C TIOMOIIBIO IIHWH.
KonTtpomieps! BHEMIHUX yCTpOUCTB. [IpsAMoii 1oCTyn K MaMsITH.

OCHOBHBIE TEHJICHIIMU PA3BUTHUS KOMIIBIOTEPHBIX TexXHOJoruu. [lapannenpHbie
BBIUKCIIEHUA. MHoronpoueccopubeie cucteMbl. CynepkoMnbloTephl. PacnpenenéHubie
BBIYMCIIUTEIbHBIE CUCTEMBI U 00paboTKa OOJBIINMX JaHHBIX. MOOWIBHBIE LU(PPOBHIC
YCTPOMCTBA M HMX pPOJb B KOMMYHHKalUWsIX. BCTpOEHHbIE  KOMIIBIOTEPHI.
MuxkpokoHTposuiepsl. POOOTH3UpOBaHHBIE TPOU3BOCTBA.

[TporpamMMHOe oOecriedeHne KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. Bunsl
oporpaMMHOro oOecredeHuss U UX Ha3HaueHue. (OcoOEHHOCTH MPOrPaMMHOTO
oOecrieueHnss MOOMIIbHBIX ycTpoicTB. [lapannensHoe nporpammupoBanue. CUCTEMHOE
nporpaMmHoe  oOecriedeHue. OnepalMoOHHbIE CUCTeMbl. YTUIUTHL.  JlpaiiBepsl
ycTpoicTB. MHCTAISIIMS M IEMHCTAIUISUS TPOrPAMMHOTO  00€CIIEYEeHHMS.

QaitnoBbie cucteMbl. [IpUHIUIBI pa3MelIeHUuss W MMEHOBaHUs (allioB B
nosroppeMeHHor namatu. [labiaons! Ay onucanus rpynn ¢aiios.

[TporpammHuoe oOecrnieuenue. JlureH3upoBaHue MPOrpaMMHOIO OOECreueHus: U
udpoBbIX pecypcoB. IIpompuerapHoe um cBoOOAHOE MporpamMmMHOe oOOecIeUYeHUe.
KoMmMmepueckoe U HEKOMMEpPYECKOE HCIOJIb30BAHUE MPOrPAMMHOTO OOecreueHus |
unudpoBbIX pecypcoB. (OTBETCTBEHHOCTb, YCTAHABIMBAEMasi 3aKOHOJATEIbCTBOM
Poccuiickoii  @enepanmm  3a  HENPABOMEPHOE  MCHOJIB30BAHUE  MPOrPaMMHOIO
oOecrnieueHus U HUPPOBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHUS M amnmnapaTHble KOMIIOHEHTbl KOMIBIOTEPHBIX CETEH.
CeteBble nipotokoibl. CeTh NHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokombl cTeka
TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha 1moaceTH ¢ TIOMOINBIO Macok mnojacereil. CereBoe
agMuHHCTpupoBaHue. [lomydeHue HaHHBIX O CETEBBIX HACTPOMKAax KOMIBIOTEPA.
[IpoBepka HanMuMs CBA3M C y370M ceTu. OrnpeaeneHue MappyTa IBUKEHNS aKETOB.

Bunsl JIeSITEIbHOCTH B ceTHu HNnTepner. Cepsuchl HNuTepuera.
['eoundpopmarmonnsie cucTeMbl. ['€0JOKallMOHHBIE CEPBUCHI PEATbHOIO BPEMEHU



(Hampumep, JoKalus MOOWJIBHBIX  Tele(OHOB, OMpeneiIeHHe 3arpyKeHHOCTH
aBTOMAarucTpaseil), MHTEpPHET-TOPTrOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHULI.

['ocynapCTBEHHBIE DJIEKTPOHHBIE CEpBHCHI M ycayru. CouuanbHbIE CETH —
OopraHu3aius KOJUICKTUBHOIO B3aMMOJIEHCTBUS U OOMeHa JaHHbIMU. CeTeBOM THUKET:
mpaBWiia TOBEACHUA B KubOeprmpocTpancTBe. [Ipo0nema MOATMHHOCTH TMOYyYEHHOM
uHdopmaruu. OTKpeITEIE 00pa30BaTEIbHBIC PECYPCHI.

TexHOreHHble M 3KOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAaHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHoJoTui. OO0mue mnpobieMbl  3alluThI
uHdopmaruu u uHopmarmoHHoi O6e3onacHocTH. CpelcTBa 3aUThl UHPOpMALIUU B
KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATHU3UPOBAHHBIX MH(GOPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecneuenne nHGOPMAIMOHHON OE30ITaCHOCTH.

[IpenoTBpanieHue HECAaHKIIMOHUPOBAHHOTO JaocTyna K JUYHOU
KOH(pUICHIMATIbHOH WH(OpManuU, XpaHALIEHCS Ha TEPCOHAJIBHOM KOMIIBIOTEPE,
MOOWJIBHBIX YCTPOMCTBax. BpemoHOCHOe mporpaMMHOE OOECIeYeHHE U CIOCOObI
OOppOBl ¢ HHUM. AHTHBUPYCHbIE Mporpammbl. OpraHuzanus JUYHOTO apXHBa
uHpopmaiuu. Pezepaoe konuposanue. [TaposibHas 3anmra apxusa.

[udpoBanue nannpix. CuMMeTpudHble U HecUMMeTpuuHble MUGPHL. [udps
npocroit 3amensl. [1udp Lesaps. udp Buxenepa. Anroputm mudposanust RSA.

Teopernueckne 0CHOBBI HH(POPMATHKH
Nudopmanus, nanHsle W 3HaHMS. MHQPOpMalMOHHBIE MNPOLECCH B MPUPOJE,

TEXHUKE U 00IIECTBE.

HenpepbiBHBIE W JUCKPETHBIC BEIMYMHBI M CUTHaNBL. HeoO0XoamMocTh
JTUCKpeTH3aly  MHGOpMAaINK, TMpPeIHA3HAYCHHOW [JIsi XpaHEeHWs, Tepenadyd |
00paboTKH B IU(PPOBHIX CHCTEMAX.

JIBonuHoe  komupoBaHue. PaBHOMEpHbIE M HEPABHOMEPHBIE  KOJBI.
JlekogupoBaHue COOOIIEHUM, 3aMMCAHHBIX C TIOMOIIBIO HEPABHOMEPHBIX KOJOB.
Ycnosue ®ano. [loctpoeHne 0JIHO3HAYHO NEKOAUPYEMBIX KOJOB C MOMOIIBIO JAEPEBA.
Enununsl u3mepenus: konudectBa uHopManuu. AsaBUTHBIA TOAXOJ K OLECHKE
KOJIM4eCcTBa MHPOPMALIIH.

Cucrembl cuucieHus. Pa3BEpHyTas 3amuch LENBIX U JPOOHBIX YHCET B
NO3UIIMOHHOW cucTtemMe cuuciieHus. (CBOHCTBa MMO3UIMOHHOM 3alKMCH  YHKCTA!
KOJMYECTBO HU(p B 3amucCH, MPU3HAK JCIUMOCTH YHC]Ia HAa OCHOBAHHUE CHCTEMBI
CUMCJICHUS. AJTOPUTM IMEpPeBOJia IEJIOro 4ucia U3 P-WYHOW CUCTEMBbl CUUCIICHUS B
NECATUYHYI0. AJITOPUTM TiepeBojJila KOHEUHOW P-uvHOM 1podu B JAECATUYHYIO.
AJITOpUTM MEPEBOJA LIEJIOr0 YMCiIa M3 JACCATUYHON CHUCTEMBbI CUUCIEHHS B P-umunyto.
[lepeBon koHE4HOW necATHUYHON Apod6u B P-uunyro. [[BomyHasi, BoCbMepuUYHas U
IIECTHAAIATEpPUYHAS CHCTEMbl CUMCICHHUSA, CBS3b MEXKIy HUMU. Apudmerndeckue
OINepalyu B MO3ULIMOHHBIX CHCTEMAX CUUCICHUS. TponyHas ypaBHOBENICHHAS CUCTEMA
CUHUCJICHUS. [[BOMYHO-/IECATUYHAS CUCTEMA CUUCIICHUS.



Koauposanue texctoB. Koguposka ASCII. OxnobaiitHbie koaupoBku. CTangapt
UNICODE. Konuposka UTF-8. Onpenenenne nHPpopMaimoHHOTO 00bEMa TEKCTOBBIX
COOOIIEHU.

KoaupoBanue uzobpaxkenuii. OrieHka HHPOPMAIIMOHHOTO 00bEMa rpaduuecKkux
JAHHBIX TPU 3aJaHHBIX pa3pelieHUd W TIyOMHE KOJaupoBaHus I1BeTa. l[BeToBbIC
mozenu. BekrtopHoe komupoBanue. Popmathl rpadpuueckux Qaitno. TpéxmepHas
rpaduka. O@pakTanpHas rpaduka.

Komupoanwue 3Byka. OneHka nHGOpMarmoHHOT0 00bEMa 3BYKOBBIX TAHHBIX MPU
3aIaHHBIX YaCTOTE AUCKPETU3ALNUH U Pa3PSIAHOCTH KOAUPOBAHUSI.

Anrebpa gnoruku. Ilonsatue BbICcKa3biBaHHMs. BpickaszbiBaTenabHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornueckue omnepanuu. Tabnuibl WCTUHHOCTH. JIOTMYECKHE BBIPAXKEHUS.
Jlornyeckue ToxaecTBa. Jl0Ka3aTeabCTBO JOTMYECKHX TOXKIECTB C MOMOIIBIO TaOJIMUIL
MCTUHHOCTH. JIormdeckue onepamuu 1 ornepaiuu HajJ MHOKECTBAMH.

3aKkoHbl anreOpbl JIOTMKU. OKBUBAJICHTHBIE NPeoOpa3oBaHUs JIOTHUYECKUX
BbIpakeHul. Jlornueckue ypaBHEHHS M1 CUCTEMBI YPABHEHHUIA.

Jlornyeckue QYHKIMU. 3aBUCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHUECKUX
GYHKIUNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIE CUCTEMBI TOTUYECKUX (HYHKITUMA.

Kanonunueckue bopmbl JIOTUYECKUX BBIPAKEHUU. CoBepieHHbIE
JTU3bIOHKTUBHBIC U KOHBIOHKTUBHBIE HOPMaJibHbIE (DOPMBI, aJITOPUTMbI UX MMOCTPOCHUS
10 TaOJIUIE UCTUHHOCTH.

Jlormueckue dreMEHTHI B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
Mmuoropa3psaaeii  cymmarop. [locTpoeHue cxeM Ha JIOTMYECKUMX JJIEMEHTax 10
3aJJaHHOMY  JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBieHre ULENbIX YUCEA B NaMITH KommbloTepa. OrpaHUYEHHOCTH
JMana3oHa YKcelsl IpU OrpaHUYEHUHU KoluuecTBa pa3psanoB. [lepenonHenue pa3psaaHoi
ceTku. be33HakoBbIe M 3HAKOBBIE JJAHHBIC. 3HAKOBBIN OWT. J|BOMYHBIN JOMOTHUTEIBHBIN
KOJT OTPUIATEIbHBIX YHCEIL.

[lobutoBbie sorumueckue onepanuu. Jlormueckuii, apudmMeTudeckuii u
nukdeckud casuru. [lludpoBaHue ¢ MOMOIIBI0 MMOOUTOBOM oOlepanuu

«ucxirovaroniee NJINy.
IIpencraBieHre BEIIECTBEHHBIX YHUCE B MaMITH KOMIIbIOTEpa. 3HAvaIlasi 4acTh

U TOpAIOK yucia. Jlmana3oH 3HAYE€HUN BEIECTBEHHBIX uucen. [IpoOnembl XpaHeHUs
BCILICCTBEHHBIX YHCEJ, CBSA3aHHbIE C OlPAaHUYECHUEM KOJIMYECTBA  Pa3psiOB.
BrinonHenue omnepauuii ¢ BEUIECTBEHHBIMU 4YHUCJIaMH, HAKOIUIEHHE OIIMOOK MpHU
BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMHPOBaHKE
Onpenenenrne BO3MOXKHBIX PE3yJbTaTOB pPa0OTHl MPOCTEUINNX aJTOPUTMOB



VOPABJIEHUS HUCIOJHUTEISIMA M BBIUMCIUTENBHBIX aaroputmoB. OmnpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOyeMbIil pe3ybTarT.

Oranbl pemeHus 3aJad  Ha KoMIbiloTepe. HHCTpymMeHTalnbHBIE CpPENCTBA:
TPAHCISATOP, OTJIATYUK, MPOPUIUPOBIIUK. KOMIUISAIMS U UHTEPIPETALMS IPOTrpamMM.
BupryanbHble MalluHBI.

WuTerpupoBanHas cpena  pa3paboTku. Meroasl  OTIaAKM — MPOTPaMM.
Hcnonp3oBanne TpaccupoBOUHbIX Tabmui. Otnagounsii  BeiBoA. [lomaroBoe
BBITIOJIHEHUE NTporpaMmel. Touku octanoBa. [IpocMoTp 3HaYeHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl [gaHHBIX:
LIEJIOUYHCIICHHBIE, BEIIECTBEHHbIC, CHMBOJIbHBIE, Jornueckue. BerBneHus. CrokHble
ycnoBus. Llukibl ¢ ycnoBueM. [uknbel mo mnepemeHHOW. B3anmo3aMeHseMOCTb
pa3IMYHBIX BUAOB HHUKIOB. MHBapuaHT nukiia. CocTaBieHUE LMKIIA C UCIIOJIb30BaHUEM
3apaHee ONpeNeIEHHOrO MHBAPUAHTA [IUKJIA.

JlokymenTpoBanue mnporpamm. HMcmosb3zoBanne kommeHTapueB. lloaroroka
OMMCaHMs MPOrPAMMBI U UHCTPYKIIMH JJIs1 TOJIb30BATEIS.

AnroputMbel 00paOOTKM HATypalbHBIX YMCEJ, 3alMCAHHBIX B IMO3UIIMOHHBIX
CUCTEMAaxX CUMCJICHMs: pa30MEHHe 3aliCH YUCIIa Ha OTAENIbHbIE LU(PBI, HAXOXKIACHUE
CYMMBbI U Mpou3BeAeHUs HU(p, HAX0XKIEHUE MAKCUMaJIbHON (MUHUMAaJIbHOM) LUQPHI.
Haxoxnenue Bcex mpoOCTBIX 4YMCEN B 3aJaHHOM nauana3zoHe. lIpeacraBimeHue umcna
B BUJI€ HA0Opa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEJEHUS B CTEIICHbD.

OOpaboTKa TaHHBIX, XpaHAIIUXCS B (ailnax. TekcToBble U 1BOUYHBIE (DAKIIBL.

@aitnoBbie nepeMeHHble ((aitioBble ykazatenu). Utenue u3 (aitna. 3anuch B
¢aitn.

PazOuenue 3amaum Ha nonzanauu. [loamporpammsl (mpouenypsl U (QYHKIUH).
Pexypcus. PekypcuBHbie 00beKTHI ((hpakTainsl). PekypcuBHbIE Mporieaypsl U PyHKITUH.
Hcrnonbs3oBaHue cTeka U1l OpraHU3ally PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHne  CcTaHgapTHOM  OMONMOTEKM  sA3bIKa  MPOTrPAMMUPOBAHMSL.
[ToaxmoueHne OMOIMOTEK MOANPOrPaMM CTOPOHHHUX MpOM3BOAUTENEeH. MOIynbHbIN
MPUHIUI TOCTPOECHUS IPOTPAMM.

Yucnennslie MeToabl. TOUHOE U MPUOIMKEHHOE pelleHUs 3aaaun. YHCIIeHHbIE
METO/bl PEIICHUS YpaBHEHUH: MeToJa nepedopa, METOJ MOJIOBUHHOTO JIE€JICHUS.
[TpubmmkéHHOE BHIYKCICHWE JUIMH KPHUBBIX. Bpryucienune momaned ¢uryp c
MTOMOILBIO YUCJIEHHBIX METOJAOB (METOJA NPSIMOYTOJIbHUKOB, MeToA Tpameuuii). ITorck
MakcuMyMma (MUHMMYMa) GYHKOUH OJHOM TNEepeMEHHOW METOAO0M MOJIOBUHHOTO
NETICHUS.

OOpaboTka  CHUMBOJIBHBIX  JaHHbIX.  BcTpoeHHble  (QYyHKIMM  s3bIKa
IporpaMMHUpPOBaHUsl I 0OpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpabOTKHU
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBICHUN CHMBOJIA B CTPOKE, pa3OueHHe
CTPOKM Ha cJioBa IO NPOOETbHBIM CHUMBOJIaM, TOWUCK MOACTPOKM BHYTPH JTaHHOU



CTPOKH, 3aME€Ha HaWJEHHOW MOJCTPOKH Ha JPYryr CTpoKy. ['eHepaums Bcex CIIOB B
HEKOTOPOM aji(haBUTE, yIOBIETBOPSIOLINX 3aJaHHBIM orpaHuueHusM. [IpeobpasoBanue
Ylclia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBel M TOCJHENOBAaTENIBHOCTH  4Yuced. Bplunciaenne  000OLIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHMBa WJIM YHUCJIOBOM IOCJIEI0BATEIbHOCTH (CYyMMBI,
MPOU3BENCHUSA, CPEIHEro apu(PpMETHUYECKOr0, MHUHUMAJIBHOTO W MaKCHUMaJbHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIONIMX 3aJJaHHOMY YCJIOBHIO).
JInHEeWHbIN MMONCK 33JaHHOTO 3HAYEHHUsI B MACCUBE.

CoptupoBka OJHOMEPHOTO MaccuBa. IIpocTele METOABI COPTUPOBKU (METOJ
my3bIpbKa, METOJl BbIOOpa, COPTHUPOBKA BcTaBkaMu). CopTupoBka cinusiHueM. beicTpast
coptupoBka maccuBa (anroput™m QuickSort). /IBOMUYHBIM MOKUCK B OTCOPTHPOBAHHOM
MacCHBE.

JIBymMepHbIE MacCUBBl (MaTpulbl). AJTOPUTMBI O0OpaOOTKM  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOI'O YHCIOBOTO MAacCHBa IO 3aJaHHBIM IpaBUJIaM,
MOMCK 3JIEMEHTa B JBYMEPHOM MAaCCHBE, BBIYHMCIICEHHE MaKCUMyMa (MUHUMyMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOLI0B ABYMEPHOTO
MaccCHuBa.

HNupopMannoHHbIE TEXHOJIOIMH
TexcroBbiii  mponieccop. PenmaktupoBanue u dopmatupoBanue. IIpoBepka

opdorpaduu u rtpammartuku. CpencTtBa TMOHWCKAa M AaBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnonp3oBanue ctwieil. CTpyKTypUpPOBaHHBIE TEKCTOBBIE JTIOKYMEHTHI.
CHocku, ornaBienve. KomiekTuBHas pabora ¢ JAOKYMEHTamMH. MHCTpyMeHTHI
pELIeH3UPOBaHuUs B TEKCTOBBIX Ipoleccopax. OOnaunble cepBUcHL. [lenoBas nepenucka.
Pedepar. ITlpaBuna nutrpoBaHuWs MCTOYHUKOB M odopmiieHUs OubImorpaduyecKux
cchliok. OdopmiieHHe crucka JIUTEepaTypbl.3HAKOMCTBO C KOMITBIOTEPHOUM BEPCTKOM
TeKkcTa. TexHuyeckue cpeacTBa BBoAa TekcTa. Crenuanu3upoBaHHBIE CpEACTBa
pPEIaKTUPOBAHMS MATEMAaTUIECKIX TEKCTOB.

Anann3 maHHbiX. OCHOBHBIE 3aJjaud aHajidW3a JaHHBIX: MPOTHO3HPOBAHUE,
KiaccuduKanys, KIacTepusalus, aHauu3 oTKIoHeHuHd. [locienoBaTenbHOCTh pemeHus
3aj]a4 aHalu3a JaHHBIX: cCOOp TEPBUYHBIX HAHHBIX, OYHCTKA M OILIEHKA KadecTBa
JaHHBIX, BBIOOp W/MIIM MOCTPOCHHE MOJENHU, NMpeoOpa3oBaHKUE JAHHBIX, BU3yaau3alus
JaHHBIX, MHTEpOpeTanus pe3ynbratoB. [IporpammHble cpeacTBa U HHTEPHET-
CepBHCHI JUIsi 00pabOTKM M TpenacTaBieHHs JaHHBIX. bonbiine nanxeie. MammHHOE
oOyuenue. MIHTemIeKTyaIbHbIA aHAINU3 TAaHHBIX.

AHanu3 [NaHHBIX C TOMOIINBI0 AJIEKTPOHHBIX TaOmuWIl. BhruucieHne CyMMmsl,
cpemHero apu(MeTH4ecKoro, HauOOJbIIero (HAMMEHBIIEr0) 3HAYCHHS IUana3oHa.
Breruncnenne koapduimeHTa KOppenslnud IBYX pAAOB  JaHHBIX. [locTpoeHue
CTOJIOUATHIX, JIMHEWYAThIX U KPYroBbIX amarpamMm. [loctpoenue rpadukoB (QyHKITHIL.
[TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMSL.



YuclieHHOE pEIIeHWEe ypaBHEHUWH ¢ MOMOIIBI 1ojadopa  mapamerpa.
OnTuMu3aimsi Kak MOMCK HaWJydlllero pelieHus B 3aJaHHbIX yciaoBusax. lleneBas
byHkuus, orpaHudeHus. JlokanbHble W TJIOOATBHBIA MUHUMYMBI 1[EJIEBON (DYHKIIMH.
Pemenue 3a1ay onTUMHU3AIUU C TTOMOUIBIO 3JIEKTPOHHBIX TAOIUII.

11 knacc

Teopernueckne 0CHOBbI HHPOPMATHKHI

TeopeTnueckue mMOAXOABI K OIEHKE KOJMYECTBA HWHGOpMalMU. 3aKOH
agautuBHocT uWHGpopmanuu. dopmyna Xaprau. HWubopmanuss U  BEpOSTHOCTD.
®opmyia lllenHoHa.

Anroputmsl cxatus 1aHHbIX. Anroput™ RLE. Anroputm Xadgdmana. Aaroputm
LZW. Anroputmsl CXaTHsl TaHHBIX C MOTEPSAMU. Y MEHBIIEHUE TyOMHBI KOJUPOBAHUS
nBeta. OCHOBHBIE Haen anroputMoB cxatus JPEG, MP3.

CkopocTh mepeaud  JaHHBIX. 3aBHUCHUMOCTb BpPEMEHUM Iepenadyd  OT
MHPOPMAITMOHHOTO O0BEMA JAHHBIX W XapAaKTEPUCTUK KaHaja CBs3U. [IpuuuHbI
BO3HUKHOBEHUS OMMOOK MpH mepenaye AaHHbX. Kobl, MO3BoOISAIONINE O0OHAPYKUBATD
U UCTIPABIISATH OIIMOKU, BO3HUKAIOIIUE MIPH Nepeaade JaHHbIX. PaccTosHre XsoMMuHra.
Konuposanue ¢ mosroperuem 6utos. Kojasl XsMmMmuHra.

Cucrembl. KOMIOHEHTBI CUCTEMBI U MX B3aumojenrcTBre. CUCTEMHBIN 3 (EKT.
VYnpasienue kak nHGOpMalMOHHBIN nporecc. OOpaTHast CBS3b.

Mogenmu w wmoaenupoBanue. Llens monpenupoBanusi. COOTBETCTBHE MOJIEIIH
MOJEIIUPYEMOMY OOBEKTY WM Tpoleccy, Leau MojaenupoBaHus. PDopmanusarus
NPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3yibTaToOB MOJICTUPOBAHUS B BUJIE, YAOOHOM JIJIsl BOCIIPUSTHS
yesnoBekoM. ['paduueckoe nmpeacTaBIeHUE TaHHBIX (CXEMbI, TaOIHIIbI, TpaduKn).

I'padpr. OcHoBHble ToHsATHS. Buasl rpadon. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpull  CMEXKHOCTH, BECOBBIX  MAaTpHIl, CHOUCKOB CMEXKHOCTU. Perienue
ANrOPUTMHYECKHUX 33/1a4, CBA3aHHBIX C aHAIM30M TpadoB (MOCTpOEHUE ONTHUMAIBHOIO
MyTH MEXAY BepiiuHaMmu rpada, onpeeseHrne KOJIUYeCTBa Pa3IuyHbIX MyTeH MEXIy
BEPIIMHAMHU OPUEHTUPOBAHHOTO AIMKJINYECKOTO rpada).

HepeBbs. bunapnoe nepeBo. [lepeBbs momcka. CrocoObsl 00Xoma Jepena.
[Ipencrasnenue apupMeTHIECKUX BBIpAKECHHN B BUAC AepeBa. JJMCKpETHBIC UTPHI IBYX
UTPOKOB ¢ moHoM nHdopmanmeit. [Toctpoenue aepesa nepedopa BapuaHTOB, OTIMCAHUE
CTpaTeruud Urpbl B TaOJUYHOM (opMe. BBIMTPHINIHBIE W TPOUTPHIIIHBIC TMO3UIUU.
Briirpeliiabie cTpateruu.

CpeacTBa HMCKYCCTBEHHOro HHTeiiekTa. CepBUCHI MAIIMHHOTO MEpeBoja |
pacnio3HaBaHusl yCTHOW peun. KorHUTHBHBIE CcepBUCHL. WaeHTHUUKAIMS U TOWCK
n300paxeHuit, pacrnosznaBanue aul. CamooOyuaromiuecsi cucteMbl. VckyccTBeHHBIH
WHTEIJIEKT B KOMIIBIOTEPHBIX Urpax. lcnons3oBaHue METO/I0B HCKYCCTBEHHOIO
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MHTEIJIEKTa B OOydarommx cuctemax. lcmoib30BaHHE METOJOB HCKYCCTBEHHOTO
uHTeIsIeKTa B poOotorexHuke. MHTepHer Bemeidl. IlepcrektuBbl — pa3BUTHSA
KOMITBIOTEPHBIX MHTEIUIEKTyaJIbHBIX CUCTEM. HelpoHHBIE CeTH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

QopmanM3anys MOHATHA anroputMa. MamumHa TeOpUHTa Kak yHUBEpCAJIbHAs
Mozenb Beruucinenui. Tesuc Yépua—TwropuHra.

OreHka CIOKHOCTH BbluMcieHH. Bpemsi paGotel u 00BEM HCIONB3yeMOMH
MaMATH, UX 3aBUCHMOCTH OT pa3Mepa MCXOAHBIX JaHHbIX. OLEHKa aCUMOTOTUYECKON
CJIO)KHOCTH aJTOPUTMOB. AJITOPUTMBI TMOJIMHOMHUAIBHOM CJIOKHOCTH. IlepeGopHbie
anroputMsl. lIpuMepbl pas3IMYHBIX ANTOPUTMOB PEIICHWS OJHOW 3akadd, KOTOpBIE
UMEIOT Pa3JIMYHYIO CIIOKHOCTb.

[Tonck MpOCTHIX YuCeN B 3aJaHHOM JUAIIa30HE C IMTOMOUIBIO aJITOPUTMA «PELIETO
Oparochenay.

MHoropa3psaHbI€ 1eIble YUcia, 3a/1a4d JUIMHHON apru(METHUKHU.

CrnoBapu (accouuaTUBHBIE MACCUBBI, 0TOOpaXkeHus ). Xam-Tadbmuuel. [loctpoenue
aJ1(paBUTHO-4aCTOTHOT'O CJIOBAps [ 33JaHHOTO TEKCTa.

Crexku. AHanM3 NOPaBWIBHOCTH CKOOOYHOTO  BbIpaK€HHUs. Bpluncienue
apu(pMETUYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1uisi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Trpadax. IlocTpoeHHe MHHUMaIBHOTO OCTOBHOIO JI€peBa
B3BELIEHHOTO CBA3HOIO HEOPUEHTHUPOBaHHOTO Tpada. KomnyecTBO pa3invuHbIX ITyTel
MEXy BEpLIMHAMU OPUEHTUPOBAHHOTO allUKINYECKOro rpada. Anroput™ JeiKcTphil.

[epeBps. Peanmzanus nepeBa C IMOMOIIBK CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(ounapubie) nepeBbs. IlocTpoenue nepeBa [ 3aJaHHOrO  apU(pMETHUYECKOTrO
BbIpaxkeHUs. PekypcuBHBIE anroputMbel 00xona jaepeBa. lcmonb3oBaHue creka U
odepenu 11 00xoza IepeBa.

JluHaMuyeckoe MporpaMMUpPOBAaHUE KaK METOJI pELICHUs 3a7ad C COXPaHEHUEM
MPOMEKYTOUHBIX PE3YyJIbTATOB. 3aJlayd, pEllaeMble C IOMOIIbI JHUHAMHYECKOTO
MPOrpaMMUPOBAHUS: BBIUMCIECHUE PEKYPCUBHBIX (YHKIMM, MNOACYET KOJUYECTBA
BapUaHTOB, 3a7a4l ONTUMHU3ALINH.

[TonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpamMmupoBannu. OOBEKTH U
kinaccel. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.
PaspaboTtka mporpaMm Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO  MOAXOJA.
WNukancynsuus, HacneqoBaHUE, MOIUMOPPU3M.

Cpensl  ObicTpolt pa3paboTku mnporpamm. [IpoexkTupoBanue uHTEpdeiica
noJib3oBatesns. Mcrnoiab30BaHre TOTOBBIX YINPABISEMbBIX 3JIEMEHTOB ISl MOCTPOCHMS

uHTepdeiica.
O0630p SI3BIKOB IPOTPaMMUPOBAHMUS. [Tonsitue 0 napaaurmax
MIPOTrpaMMHUPOBAHUSL.
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HNupopMmanuoHHBIE TEXHOJIOTHH

OTanbel KOMIBIOTEPHO-MATEMATUUECKOTO MOJEIUPOBAHUSA: MMOCTAHOBKA 3a/1a4H,
pa3paboTka MOJENIU, TECTUPOBAHUE MOCNIH, KOMIBIOTEPHBIM SKCIEPUMEHT, aHAIHU3
pEe3yJIbTaTOB MOJICIINPOBAHHUS.

JluckpeTnzanuss NOpU  MaTEMaTUYECKOM  MOJEIMPOBAHUM  HENPEPBIBHBIX
nporeccoB. MojenupoBanue ABUXKEHUS. MojaenupoBaHre OMOJIOTHYECKUX CHUCTEM.
MaremaTtnyeckue MOJEIM B DKOHOMHUKE. DBbIUHCIHTENBHBIE DKCHEPUMEHTHI C
MOJEISIMH.

OOpaboTka pe3ynbTaTOB HJKCIEpUMEHTa. MeToJl HaWuMEHBIIUX KBaJpPaTOB.
OneHka 4YHUCJIOBBIX  MapaMeTpOB  MOJETUPYEMBIX OOBEKTOB U  MPOIECCOB.
BoccTranoBieHue 3aBUCUMOCTEN MO pe3yJIbTaTaM dKCIIEPUMEHTA.

BeposaTtHocTHBIE MOJIETIN. Mertonpr Momnte-Kapno. NmuranmonHoe
MozenrpoBanue. CUCTEMbl MaCCOBOI0 OOCITYKUBAHHUS.

Tabnuunbie (pessiiiuoOHHbIC) 0a3bl NJaHHBIX. Tabiuia — NpeicTaBlIeHUE CBEICHUM
00 omHOTMHHBIX 00BekTax. Ilone, 3amucek. Kirou tabmmipl. Pabora ¢ roroBoi 0a3oit
JaHHBIX. 3arojHeHue Oa3bl AaHHbIX. lloMck, COpTUpOBKA M (QUIbTpalus JaHHBIX.
3anpocbl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢ MapaMeTpaMmu. Beruucisiemble mojsi B
3amnpocax.

MHuoroTtabinuHbie 0a3bl JaHHBIX. THIBI CBSI3eld Mexay Tabnuiamu. BHemHuii
kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JJaHHBIX.

HNutepuer-nipunoxenus. [IoHsATHE O CEpBEpHOM M KIMEHTCKOM 4YacTSAX CauTa.
TexHOMOTUS «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAoCcTaTKU. OCHOBHI s3bika HTML
u kackagubix Tadsmi ctuien (CSS). Cuenapuun Ha s3wike JavaScript. @opMbl Ha BeO-
CTpaHuLE.

Pasmenienue BeO-caiiToB. Ycimyra XxocTuHra. 3arpyska ¢aiioB Ha CailT.

BBon wu300pakeHUl C HCMOJIB30BAHUEM PAa3IUYHBIX IHMQPPOBBIX YCTPONCTB
(umdpoBbIX (oToanmapaToB MU MHKPOCKOINOB, BHJIEOKAMEp, CKaHEPOB M JPYTux
yctpoiictB). ['paduueckuit penaktop. Paspemenue. KanpupoBanue. lcnpaBieHue
nepcrekTuBbl.  ['mcrorpamma.  Koppekunst ~— ypOBHEH, — KOppeKUus  IBETA.
OO6eciBeunBaHue BETHBIX N300paxeHuit. Petymib. PaboTa ¢ o6nactamu. OUiabTpshl.

MHorocnoliHple u300pakeHus. TekcroBele ciaou. Macka cnos. Kanambl.
Coxpanenne BbiicieHHONM oOnactu. [loaroToBka wiumtocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300paXKEHUS.

Bektopnas rpaduka. Ilpumurtussl. HM3mMeHeHue mopsliKa  DJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [pynnupoBka. Kpubie. ®opmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib3oBanue KOHTYpOB. BekTopu3aiius pacTpoBbIX U300paKEHU.

[IpyHUMIIBI TOCTPOEHUST M PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouyHble
Monenu. Marepuanel.  MoxaenupoBaHne ~ UCTOYHMKOB  OCBelIeHUs.  Kamepsl.
AnnutuBHble TexHoJoruu (3D-npuntepsl). [loHsATHE O BUpPTyadbHOW PEANBHOCTU U
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JOTIOJITHEHHOU PEAIbHOCTH.

I[Inanupyembie pe3yibTaThbl OCBOEHHS Y4€OHOI0 MpeaMeTa

Jluunocmuoie pes3yibmamaol
JIM4HOCTHBIC PE3YJIbTaThl OTPAKAIOT 'OTOBHOCTL U CITOCOOHOCTH o6yt1a101111/1xc;1

PYKOBOJICTBOBAThCSI C(POPMUPOBAHHON BHYTpPEHHEW NO3UIMEH JIMYHOCTH, CHUCTEMOU
IIEHHOCTHBIX OPUEHTAlLMM, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIHUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0IIeCTBa, paCIIMPEHUE )KU3HEHHOTO OIbITa
M OIbBITa JESITCIHHOCTH B TPOIECCE peaTu3aluyl CPeACTBAMU Y4eOHOTO MpeaMeTa
OCHOBHBIX HalpaBJICHUN BOCTIMTATEIHLHOMN AEATEIHHOCTH.

B pesynbrare wusydeHuss HHPOPMATUKHM HA YpPOBHE CpEIHEro OOIIero
oOpa3zoBanusi y oOyuyaromierocsi OyayT chOpMHUpPOBAHBI CICAYIONIUE JTHUYHOCTHBIC
pEe3yabTaThI:

1) I'PAKIAHCKOI0 BOCIIUTAHUA:
— OCO3HAHHUC CBOMX KOHCTUTYLIMOHHBIX IIPpaB U O6H3&HHOCTCﬁ, YBAKCHHC 3daKOHA

Y TIPaBOMOPSIKA, COOJIIOIEHNE OCHOBOIIONATAIONINX HOPM MH(POPMAIIMOHHOTO TpaBa U
uH(GOPMAITMOHHON O€30MaCHOCTH;

— TOTOBHOCTb  MPOTHUBOCTOATH HJICOJIOTHU  DKCTPEMHU3MA, HAIMOHAJIU3MA,
KceHo(poOMH, IUCKpUMHHAIIMKM 10  CONMAIBHBIM, PEJINTHO3HBIM,  PAaCOBBIM,
HaIlMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) MATPHOTHYECCKOI'O BOCIIMTAHUA
— HOCEHHOCTHOC OTHOHICHHUC K MCTOPHYCCKOMY HACJICANIO, JOCTUKCHUSAM Poccun

B HayKe, UCKYCCTBE, TEXHOJIOTHSIX, IOHMMAaHKE 3HAYCHUs MH(POPMATHKH KaK HayKH B
KU3HU COBPEMEHHOTO OOIIECTBA;

3) MYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:

— c¢(hopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYCCKOTO MTOBECHHS,

— CIIOCOOHOCTH OIICHUBATh CUTYallMI0 W TMPHUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTHPYSICh Ha MOPaIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B CETH
WnrepHer;

4)  3CTEeTH4YeCKOro BOCHMTAHMS:
— DCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas OCTETHKY HAy4HOTO |

TEXHUYECKOTO TBOPUYECCTBA;

— CIMOCOOHOCTHh BOCIPUHUMATH PA3IMYHBIC BHJBI HCKYCCTBAa, B TOM YHCIIC
OCHOBAHHOTO Ha MCIIOJIb30BaHUN MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) ¢u3HUecKoro BOCIUTAHUS:

— chOpMUPOBAHHOCTh  3JIOPOBOTO M Oe30MacHoro  oOpa3a  KU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, B TOM HYHCJIE 3a CUYET COONIOACHUS
TpeboBanmii  O€30MacHOW  OSKCIUTyaTalldd  CPEACTB  WH(MOPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

13



6) TpPya0BOrO BOCIIMTAHUS:
— TOTOBHOCTh K AKTHBHOM JESTEIbHOCTH TEXHOJOTMYECKONH U COIMAIbHOM

HAIPaBJICHHOCTH, CIOCOOHOCTh WMHMIIMMPOBATH, IUIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHSITH TAKYIO JICSITEIIBHOCTD;

— uHTEepec K cdepaMm MpodecCHOHATBHON NeATENbHOCTH, CBSI3aHHBIM C
UH(OPMATUKON, MPOTrpaMMHUPOBAHHEM U  HMH(POPMAIMOHHBIMU  TEXHOJOTUSIMH,
OCHOBaHHBIMU Ha JOCTKEHUAX HAyKM HHPOPMATUKU M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUTAHbL;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7)  JIKOJOrHYeCKOro BOCIIHTAHMA:
— OCO3HaHHE TIJI00aJbHOTO XapaKTepa SKOJOTMYECKUX IpoOJieM M IMyTed Hux

pPCUICHUA, B TOM qucCJjc C y‘-IéTOM BO3MOXXHOCTEH I/IH(bOpMaI_II/IOHHO -
KOMMYHHKAaINOHHBIX TeXHOHOFI/Iﬁ;

8) NeHHOCTH HAYYHOT0 NMO3HAHHSI:
— c(hOpPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pPa3BUTHS HAyKH, JOCTWIKEHUSM HAy4YHO-TEXHMUYECKOIO IIporpecca u
OOLIECTBEHHON MpaKTUKH, 3a CYET MOHMMAHUS POJIM HH(OPMALMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MTPOLIECCOB U UH(POPMALIMOHHBIX TEXHOJIOTUHN B YCIOBUAX LU(pOBOH
TpaHcHOpMALIMK MHOTUX c(ep KU3HU COBPEMEHHOIO 00IIECTBA;

— OCO3HAaHHME LIEHHOCTM HAyYHOW JesATEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
IPOEKTHYIO M HCCIIEN0BATENBCKYIO AEATENBHOCTh NHANBUAIYAIBHO U B TPYIIIIE.

B mponecce NOCTHKEHHs JIMYHOCTHBIX PE3YJBTaTOB OCBOEHUS IPOTPaMMBI IO
UHPOpMaTUKE Y OOYyYaroIIMXCS COBEPIICHCTBYETCS AMOLMOHAIBHBIM WHTEIICKT,
npeanoaraiomuil chopMUpPOBAHHOCTD:

— CaMOpEryJupOBaHMs, BKJIIOYAIOUIETO0 CaMOKOHTpPOJb, yYMEHUE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHATIbHBIM
MU3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHMBALMH, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKECHHIO LIEJH U
ycnexy, ONTUMH3M, HWHULIUATUBHOCTb, YMEHHUE JI€WCTBOBATh, HCXOAS M3 CBOUX
BO3MO>KHOCTEH;

— SMIIATHH,BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOILIMOHAIBHOE COCTOSIHHUE
APYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBIEHUHM KOMMYHHUKAIMU, CIHOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

— COIIMAJIbHBIX HAaBBIKOB,BKIIIOUAIOLINX CIIOCOOHOCTH BHICTpaBaTh OTHOIICHHUS C
JIPYTUMU JIIOABMH, 3200TUTHCSI, IPOSIBIATH MHTEPEC U pa3peIiaTb KOHPIUKTHI.

Memanpeomemmvle pe3ynomamol
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B pesynbrare wu3yueHus UHGOPMATUKM HA YpPOBHE CPEAHEr0 OOIIEro
oOpazoBaHus y oOyuaroiierocsi OyayT copMHUpOBaHbI METANPEIMETHBIE PE3YNIbTATHI,
OTpa)X€HHbIE B YHUBEPCAJIbHBIX YUYEOHBIX JCHCTBUSX, a UMEHHO — I1O3HABATEIIbHbIC
yYHUBEpCaJlbHble Yy4eOHbIE ACHCTBUS, KOMMYHHKATHBHBIC YHUBEpPCaJbHbIE Yy4eOHbIE
NEUCTBUSA, PpETyJATHBHbIE yHUBEpPCAIbHbIE Y4YeOHbIE JCHCTBUSA, COBMECTHAs
NESTEIbHOCTD.

ITo3naBaTe/IbHbIC YHMBEPCAJbHbIE YUeOHbIE 1eHCTBUS
1) ©a3oBble JOrHYECKUE AEHCTBHUA:
CaMOCTOSTENILHO (OPMYIMPOBATh U aKTyaJIU3UPOBAThH MpoOIeMy, paccMaTpUBaTh

€€ BCECTOPOHHE;

yCTaHABJIMBATh CYIISCTBCHHBI TNpHU3HAK WJIM OCHOBAHHWS JIJI1 CpPaBHCHMS,
KJ1accupukanuu u 0000IIECHHUS;

OTIPENEIIATh I1ENA JSATSIBHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU UX
JIOCTHKCHUS;

BBISBJIATh 3aKOHOMEPHOCTH W IIPOTHBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSX;
pa3pabarpiBaTh IIAH pelieHus MpoOJieMbl ¢ YYETOM aHaM3a HMEIOIIUXCS

MaTCpUAJIbHBIX 1 HCMATCPHUAJIBHBIX PCCYPCOB,
BHOCHUTBb KOPPCKTHBLBI B ACATCIIBHOCTHL, OLUCHHUBATHL COOTBCTCTBUC PC3YJIbTATOB

LIEJIIM, OLIEHUBATh PUCKU NOCJIENCTBUN AEATEIBHOCTH;
KOOPJIMHUPOBATh U BBINOJHATH Pa0d0TY B YCIOBHUSAX PEATBHOIO, BUPTYAJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHUE TIPU PEIIEHUHN )KU3HEHHBIX TIPOOJIEM.
2) 0a3oBble HCCIEI0BATEIbCKHE AEHCTBUS:
BJIAJICTh HaBbIKAMU Y4E€OHO-UCCIIEIOBATEILCKOW W TMPOEKTHOW NIEeATEeIbHOCTH,

HaBBIKAMU pa3peuieHus: mpodiieM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOHOB PELICHUS NMPAKTUYECKUX 3a7ay, NMPUMEHEHUIO Pa3JIM4YHbIX METOHO0B
MO3HAHUS;

OCYILECTBJISITh PA3JMYHBIE BHUIIBI JIECATEIBHOCTH IO TMOJIYYECHHIO HOBOTO 3HAHMS,
€ro WHTEpIpeTalul, NpeoOpa3oBaHUI0 U TMPUMEHEHUIO B Pa3JIMYHBIX Y4YEOHBIX
CUTyallMsiX, B TOM 4YHCJE€ TPHU CO3MAaHUM YYEOHBIX W COIUMAIBHBIX MPOEKTOB,;
dbopMHpOBaTH HAYYHBIN THIT MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTUECH,

KJTFOUEBBIMU TIOHSTUSIMU H METOJIaMU;
CTaBUTh © (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOMN

NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

BBIBJISITh NIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJlU3HpOBATH  3a1advy,
BBIJIBUTaTh TUIOTE3y €€ pPElICHUs, HAXOAWUTh apryMEHTHI ISl OKA3aTelbCTBA CBOUX
YTBEPKIACHUM, 3a7aBaTh IAPAMETPBI U KPUTEPUU PEILLICHMUS;

aHAJIM3UPOBATh IOJYYECHHBIE B XOJE PELICHUs 3aJa4M Pe3ysbTaTbl, KPUTUUYECKU
OLICHUBATh UX TOCTOBEPHOCTD, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTb OLIEHKY HOBBIM CHUTyal[usIM, OLIEHUBAaTh MPUOOPETEHHBIM OIbIT;
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OCYIIECTBIISITh IICJICHANIPABICHHBIN TOUCK MEpPeHOca CPEICTB M CIOCOOOB

JENUCTBUS B TPOPECCHOHATILHYIO CPELY;
YMETh TEPEHOCUTh 3HAHWA B TIO3HABATEIBHYIO W TPAKTHYECKYIO O0JacTH

KN3HCACATCIIBHOCTHU,

YMCTDb HHTCTPUPOBATHb 3HAHUS U3 PA3HBIX IIPECAMCTHBIX O6JIaCTef/'I;
BBIABUI'daTb HOBBIC HICHU, IIpCjlaraTb OPUIHMHAJBHBIC IIOAXOAbI MW PCHICHUAI,

CTaBHUTDb HpO6JICMI>I " 3a1a49u, JOITYCKAOMUEC aJIbTCPHATUBHBIC PCIICHUA.

3) pa6ora c uHpopMaLHeii:
BJIaJICTh HAaBBIKAMH TOJyYEeHHS HHGOPMAIMA W3 HCTOYHHKOB Pa3HBIX THIIOB,

CaMOCTOSITEIIFHO OCYIIECTBIIATh TOWUCK, aHAIN3, CUCTEMATH3AIUI0 M WHTEPIPETAIIUIO
nH(}OpMAITUU PAa3TNIHBIX BUIOB U (DOPM MPECTABICHUS;

co37aBaTh TEKCTHI B PA3IMYHBIX (opMarax ¢ ydETOM Ha3zHA4YCHHUS WHpopMaIu
U IIeJICBOM  ayJIUTOpWUM, BBIOMpas ONTHMAJIbHYIO (GOpMY MPEJACTABICHUS U
BH3YaJIU3allHH;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HWH(pOpMaIuu, €€ COOTBETCTBHUE
MIPaBOBBIM M MOPATBHO-3THIECKUM HOPMaM;

WCITOJIB30BaTh CPEACTBA MHPOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHUN
B pCHICHHMA KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OpPraHW3aI[MOHHBIX 3aJad C
coOyofieHueM TpeOOBaHWI  APrOHOMHUKH, TEXHUKU OE€30MaCHOCTH, TUTHUEHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OTUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30MacHOCTH;

BJIAJCTh HABBIKAMHM PACIO3HABaHUS M 3aIIUThI WH(OPMAIMH, HHOOPMAIMOHHON
0€30MacHOCTH JINYHOCTH.

KoMMyHHKaTHBHBIC YHHBEpPCaIbHbIe YUeOHbIE 1eCTBUA

1) oOmeHue:

OCYUIECTBJISITh KOMMYHHUKAIMU BO BCeX c(pepax KU3HHU;

pacno3HaBaTh HeBepOajbHblE CpEACTBAa OOIIEHHUSA, MOHUMATh 3HAYEHUE

COIMAJTBHBIX 3HAKOB, PACIIO3HABATH MPEINOCHIIKA KOHPIUKTHBIX CUTyaIlMil U CMSATYATh
KOH(DIIUKTHI;
BIAJCTh  Pa3IMYHBIMU  crocobamMu  OOIIEHUsST U B3aUMOJCHCTBUA,
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMST4aTh KOH(MIUKTHBIEC CUTYAIIHH;
pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3pEHUS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:
MOHMMATh M WCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBHAYyaJbHOU

paboThI;

BBHIOMpPATh TEMATUKy M METOJbI COBMECTHBIX JCHCTBUH C Yy4E€TOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEM KKIOTO YWICHA KOJJIEKTHUBA;

IIPUHUMATh Heau COBMECTHOU JICSITEIBbHOCTH, OPTaHU30BbIBATH u
KOOPJIUHUPOBATh JIEUCTBUS IO UX JOCTHXKEHMIO: COCTaBJIATh IUIAH JCHCTBUM,
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pacnpenenarb poiad ¢ y4€TOM MHEHHHA YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4ECTBO CBOETO BKJIA/a M KaXJOr0 y4aCTHHKA KOMaHIbl B OOLIUI
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTh  HOBBIE MPOEKTHI, OLICHUBAaTh WJAEHM C TMO3WLHUA HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJISITh O3UTUBHOE CTPATETNYECKOE OBEACHUE B PA3JIMYHBIX CUTYalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

PeryisiTuBHbIe YHUBePCAJIbHbIE YUeOHbIe TeiicTBHS
1) camoopranm3amus:
CaMOCTOSITEIIbHO ~OCYIIECTBIIATh IMO3HABATEILHYIO JIEATEIBHOCTD, BBISBIIATH

npo0siemMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3ajayll B 0Opa30BaTEILHOM
NEATETbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHS MPOOJeMbl ¢ YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHU;

J1aBaTh OLIEHKY HOBBIM CUTYalLUsAM;
paclIMpATh PaMKUd YYE€OHOIrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieJaTh OCO3HAHHBINA BHIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh 3a

pelIeHue;
OILICHUBATh MPUOOPETEHHBIN OIIBIT;
CIIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO HMIMPOKON SPYIUIIMU B Pa3HBIX

o0JacTsAX 3HAHWH, IMOCTOSHHO TOBBIINIATH CBOM OOpa30BaTEIbHBIM U KyJIbTYPHBIH
YPOBEHb.

2) CaMOKOHTPOJIb:
JaBaTh OICHKY HOBBIM CHTYyallUsIM, BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIAM;

BJIa/IETh HaBbIKAMU O3HABATEJIHbHOW pEeQUIEKCHUHM KaK OCO3HAaHHUS COBEpLIAEMbIX
JNEUCTBUN U MBICIIMTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIIOJIb30BAThH
npuémbl peIeKCUU IS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLIECHUS;

OLICHUBATh PUCKHM W CBOEBPEMEHHO MPHUHHUMATh PELICHUS MO UX CHUKEHMHIO;
IIPUHAMAaTh MOTUBBI U apryMEHTBI JPYTUX IPU AHAIA3E PE3YJIHTATOB

NEATEIbHOCTH.

3) npUHATHS ceOsT U APYTUX:

NPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

IIPUHUMATh MOTHBBI M apryMEHTBl JPYIMX [pPU AHAINW3E PE3YJIbTAaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIHUOKY;

pa3BUBaTh CHOCOOHOCTh MOHUMATH MUP C MO3UIMH APYTOTO YEIOBEKa.

IIpeaMeTHbIE pe3ybTATHI
B mporniecce nzyuenus kypca uHGOpMaTuku yriryosn€HaHoro ypoas ¢ 10 kracce
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00y4arouMucs OyIyT JOCTUTHYTHI CJIETYIOIINE TPEAMETHbIE PEe3yIbTaThI:
BJIa/ICHUE NIPEJICTABICHUAMHU O POJIM HH(OPMALIUY U CBA3AHHBIX C HEN IPOLIECCOB

B IIPUPOJIEC, TEXHUKE U OOIIECTBE, MOHITUIMH «UH(POpMALH»,

«MH(OPMALIMOHHBIA  TPOLIECC»,  KCUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHBbIN 3 HeKT», «MH(POPMALIMOHHAS CUCTEMA», «CUCTEMA YIPABICHUS;

BJIQJICHHE METoJaMH TMoucka wuHbopMauuu B ceTH HVHTepHET, yMeHue
KPUTUYECKH OIICHUBATh MHPOPMAIIHIO, TOTYYCHHYIO U3 ceTu MHTepHeT;

YMEHHE XapaKTepU30BaTh OOJIbLINE JaHHbIC, PUBOAUTH IMPUMEPHl UCTOYHHKOB
UX TOJyYEHUsS U HAIPABJICHUS UCIOJIb30BaHUS, YMEHHE KJIACCU(PUIUPOBATH OCHOBHBIE
3aJlau aHaJu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(UKAIM, KIacTepu3alus, aHalIu3
OTKJIOHEHMI), TOHUMATh MOCIEA0BATEIBHOCTh PEIICHUS 3aJa4 aHajJu3a JaHHbBIX: cOOp
MEPBUYHBIX JTAHHBIX, OYUCTKA U OLEHKA KAayeCTBAa JIaHHBIX, BHIOOP W/WUIIM MOCTPOEHUE
MoOJeNd, MpeoOpa3oBaHWE JAaHHBIX, BU3YyaJdu3alMs JaHHBIX, HMHTEpIpETAIUSI
pE3yNbTaTOB;

NOHMMAHHWE OCHOBHBIX IPHUHIMIIOB YCTPOHCTBA M  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB, TEHJEHUUN pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJa/ICHUE HaBbIKaMH padOThl C ONEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BHUJIaMHU IIPOTPAMMHOr0 OOecredeHusl Jisl pelleHus y4eOHBbIX 3a/iad MO BbIOpaHHOMN
CHelUaIN3aLNN;

HaJIM4ME MNPECTABICHUN O KOMIIBIOTEPHBIX CETAX M HUX POJU B COBPEMEHHOM
Mupe, 0 0a30BBIX MPUHLMUIIAX OpPraHU3AlMH U (YHKIMOHUPOBAHUS KOMIIbIOTEPHBIX
ceTedt, 00 OOmMMX MPUHIUIAX pa3pabOTKu W (PYHKIMOHUPOBAHMS HMHTEPHET-
IIPUIIOKECHUM;

NOHMMaHHE yrpo3 MHPOPMAIMOHHOW 0€301acHOCTH, MCIOIb30BAaHUE METO/I0B U
CpPEACTB MPOTHUBOJCUCTBUS JTUM yrpo3aM, coOJrojieHHe Mep 0e30MacHOCTH,
MpEeAOTBpAlAlOMX  HE3aKOHHOE  paclpOCTPAHEHUE  MEPCOHAIBbHBIX  JTAHHBIX,
coOnro/ieHne TpeOOBaHU TEXHUKM OE€30MacCHOCTM W TUTHEeHbl Mpu padore ¢
KOMITBIOTEPAMU U JAPYTMMH KOMIIOHEHTaMHU LU(POBOr0 OKPYKEHHs, MOHUMaHUE
IPaBOBbIX OCHOB MCHOJIb30BaHUSI KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U pabOThI B
ceru MuTepHerT;

NOHUMAHUE OCHOBHBIX NPHHIMIOB JUCKPETU3AlMM  PA3JU4YHBIX  BHUJIOB
uH(pOpMaIi, YMEHHUE ONPEAeATh UHPOPMALMOHHBIN 00BEM TEKCTOBBIX, IPaPUUECKUX
U 3BYKOBBIX JAHHBIX MPU 33JaHHBIX MapaMeTpax AUCKPETU3alMU, YMEHHE OMpenessiTh
CPEIHIOI0 CKOPOCTh Mepe/layu TaHHbIX, OLICHUBATh U3MEHEHUE BPEMEHH Mepeaadn mpu
U3MEHEHUH UHPOPMALIMOHHOTO 00bEMA JJAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHUE HCIOJIb30BaTh MPHU PEIICHUHM 3a7ad CBOWCTBA IO3MIIMOHHOM 3aIncy
YHUCEJN, aIrOpUTMa MOCTPOCHMS 3aIMCU YMCJIa B MO3WLHMOHHON CHCTEME CUUCIIEHUS C
3a/IaHHBIM OCHOBAHHMEM M IOCTPOEHMS YHCJIA MO CTPOKE, COAEPIKALIEH 3alHUCh 3TOTO
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yycla B IO3WLHOHHOM CHCTEME CYMCIEHHMS C 3aJaHHbIM OCHOBAaHHEM, YMEHUE
BBINOJIHATH apU(PMETHUECKHUE ONIEPALIMU B O3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

YMEHHME BBINOJHATh IPEOOpPa30BaHUsl JIOTUYECKUX BBIPAKECHHUM, MCIIONb3Ys
3aKOHBI aNreOpbl JIOTUKH, YMEHUE CTPOUTH JIOTMUYECKOE BBIPAXKEHNUE B IU3BbIOHKTUBHOU
M KOHBIOHKTHUBHOW HOpPMalbHBIX (opMax MO 3aJaHHON TalnMile HCTHUHHOCTH,
MCCIIEN0BaTh 0071aCTh ICTUHHOCTH BBICKA3bIBAHHUS, COAEPKALLIErO EPEMEHHBIE, pEeIIaTh
HECJIOKHBIE JIOTUYECKUE YPABHEHHS U CUCTEMbl YPAaBHEHMIA;

NOHMMaHHWE 0a30BbIX aNTOPUTMOB OOpaOOTKM UWCIOBOM U  TEKCTOBOMU
uHpopManuu (3aMuch 4UCEN B MO3ULMOHHOM CHCTEME CUMCIIEHMSI, HaXO0XJIEHUE BCEX
IOPOCTBIX YUCEN B 33JaHHOM Juana3oHe, oOpab0oTKa MHOrOpaspsiAHbBIX LIEJIbIX YUCEl,
aHaJIU3 CUMBOJIBHBIX CTPOK M JAPYTUX), aJTOPUTMOB IOUCKA U COPTUPOBKH, YMEHHE
ONPENENATh CIOXKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX aJFOPUTMOB (CyMMHUPOBAHHE
3JIEMEHTOB MacCUBa, COPTUPOBKA MAaCCHUBA, IEPEOOPHBIE ANTOPUTMBI, IBOMYHBIN TTOKUCK)
U TPUBOJUTH MPUMEPHI HECKOJBKUX AJITOPUTMOB Pa3HOW CIOKHOCTH JIsi PEIICHHUS
OJIHOM 3a/7a4H;

BJIAJCHUE YHUBEPCAIBHBIM S3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusIMU O 0a30BBbIX TUIAX JAaHHBIX U CTPYKTypax
JAHHBIX, YMEHHUE HCIIOJIb30BaTh OCHOBHBIE YIPABIAIONIME KOHCTPYKLUH, YMEHHE
OCYUIECTBJIATh aHAIU3 MPEJI0KEHHON MPOrpamMMbl: ONPENENATh Pe3ylbTaThl padOThI
MpOrpamMMbl MPHU 33JaHHBIX WCXOJHBIX JTAHHBIX, ONPEIEIATh, MNPU KAKUX HCXOIHBIX
JAHHBIX BO3MOXHO IMOJIYYEHHE YKA3aHHBIX PE3yJIbTaTOB, BBISBIATH JIaHHBIE, KOTOPHIE
MOTYT MPUBECTH K OIIMOKE B paboTe mporpaMmsl, (HOopMyIupoBaTh MPEAJIOKEHHUS 10
YJIYYIIEHHUIO IPOrPaMMHOI0 KOJIa;

YMEHUE  CO3/1aBaTb  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTBl U
JEMOHCTPAaLlUOHHBIE MAaTepuajbl C HCIOJIb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOrpaMMHBIX CPEICTB U 00JIAUHBIX CEPBHUCOB;

YMEHUE HCIOJb30BaTh 3JEKTPOHHbIC TAOIMIBI IJIsl aHAIW3a, MPEIACTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAs BBIYHUCIEHUE CYMMBbI, CPEIHEro apu(pmeTHdecKkoro,
HauOOJIBIIET0 M HAUMEHBIIEro 3HAYCHUM, PEIIeHHE YpPaBHEHUH, BRIOOP ONTUMAIbHOIO
pelieHus, moA00p JUHUM TPEH 1A, pEIIeHHE 3a]1a4 TPOrHO3UPOBAHMUS).

B nponecce nzyuenus kypca nuHGopMaTuku yriayonéHHoro yposHs ¢ 11 kuacce
00y4aroIuMuUcs OyIyT JOCTUTHYTHI CJIEYIOIINE TPEAMETHbIE PEe3yJIbTaThI:
YMEHHE CTPOUTH HEPABHOMEPHBIE  KOJIBI, JOIYCKAIOIIHME OJHO3HAYHOE

JEKOJIMPOBaHUE COOOIIEHUM (MPEePUKCHBIE KObI), UCMOJIb30BaTh MPOCTEUIIINE KOIbI,
KOTOpPBIC TO3BOJISIOT OOHAPY)XKMBAaTh W HUCIPABIATH ONIMOKU MpH TEepeaade JaHHBIX,
CTPOUTH KOJI, OOECIEeUMBAIOIIMNA HAUMEHBIIYIO BO3MOXHYIO CPEIHIO JJIMHY
COOOIIIEHHsI TIPU U3BECTHOM YaCTOTE CUMBOJIOB, MOSICHITH MPUHITUIIEI pa0OThI TPOCTHIX
aJATOPUTMOB C)KATHSI TAHHBIX;
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yMEHHUE peraTh aJrOpUTMHUYECKHE 3aJaud, CBSI3aHHBIE C aHAIM30M Tpados
(3aauM MOCTPOEHMSI ONTUMAJIBLHOTO MYTH MEXIY BEpIIMHAMU rpada, OnpeAesieHUs
KOJIMYECTBA Pa3IMYHbIX MyTeH MeXAy BEpIIMHAMH OPUEHTUPOBAHHOTO AlUKIMYECKOTrO
rpada), yMEHHUE HCHOJb30BaTh JCPEBbS MPHU aHAJIN3€ U TOCTPOCHUHM KOIOB U JUIS
MPEACTABICHUS] apU(METUUECKUX BBIPAKEHUW, TMPU PEIICHUHd 3a7ad TOUCKAa |
COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JAHHOMY aJITOPUTMY, pa3padaThiBaTh
1 000CHOBBIBAThH BHIUTPHINIHYIO CTPATETHIO UTPHI;

yMEHHE pa3padaThiBaTh M pEAJIM30BbIBATH B BHUJAE MpOorpamMm 0a30BbIC
ITOPUTMBI, YMEHHUE UCIIOIh30BaTh B MIPOrpaMMax JaHHbIE PA3JIMYHBIX THIIOB C YYETOM
OTpaHUYCHUI Ha JAMAMA30H WX BO3MOKHBIX 3HAUCHUM, TPUMEHSTh MPU PEIICHUHU 3aa4
CTPYKTYphl JaHHBIX (CIHMCKH, CIIOBapH, CTEKH, OYEpEIH, JEPEBbs), HCIOIb30BAThH
0a30BbI€ OINEpalK CO CTPYKTYpaMu JTAHHBIX, TPUMEHSITh CTaHIAPTHBIE U COOCTBEHHBIE
MOANpOrpaMMbl  JiJIi  OOpaOOTKM YHCIOBBIX JaHHBIX M CHUMBOJIBHBIX CTPOK,
WCIONB30BaTh TIpU  pa3paboTke TmporpaMM OUOIMOTEKH MOJNPOTpaMM, 3HATh
(GyHKIIMOHATBHBIE BO3MOXKHOCTU HMHCTPYMEHTAIBHBIX CPEICTB Cpeabl pa3paboTKH,
YMEHHUE HCMOJIb30BaTh CPEJCTBA OTJAJKH NPOrpaMM B Cpelie MPOrpaMMHUPOBAHMS,
YMEHHUE IOKYMEHTUPOBATh IPOTrPAMMBIL;

YMCHHC CO31aBaTb B€6-CTpaHI/II_[I>I;
BJI1aACHHUC OCHOBHBIMHU CBCACHHIMHU O 0azax JaHHBIX, UX CTPYKTYPC, CpCACTBAX

CO3/laHusI U pabOThl C HUMHU, YMEHHE HCIOJIb30BaTh TaOJWYHbIE (PEIsSUOHHbBIC) Oa3bl
JAHHBIX (COCTaBIATH 3alpochl B 0a3ax [aHHbBIX, BBINOJHATH COPTUPOBKY M TOHMCK
3anuceil B 0a3e JaHHBIX, HAMOJHATH pPa3padOTaHHYIO 0a3zy MAHHBIX) U CIPABOYHBIE
CUCTEMBI;

YMEHHUE HCMOJIb30BATh KOMIIBIOTEPHO-MAaTEMaTUYECKUE MOJENW Ul aHAJIn3a
OOBEKTOB U MPOLECCOB: (POPMYIMPOBATH LI€Jb MOJEIUPOBAHMS, BBIIOJHATH AHAIU3
pE3yNbTaTOB, MOJYYEHHBIX B XOJI€ MOJEIMPOBAHMS, OLICHUBATh COOTBETCTBUE MOJACIIN
MOJEIIUPYEMOMY OOBEKTY WIIA MPOLECCY, TPEACTABIATh PE3YJIbTaThl MOACIUPOBAHUS B
HarJISIIHOM BU/IE;

YMEHUE OpraHu30BbIBAaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM  PA3JMYHBIX  CPEACTB  LU(PPOBBIX  TEXHOJIOTHM, MOHUMaHUE
BO3MOXKHOCTEM  IIM(PPOBBIX  CEPBUCOB  TOCYNAPCTBEHHBIX  YCIYr,  IHU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pPadOThl, BO3MOKHOCTEM M OTpaHUYEHUS
OPUMEHEHUS TEXHOJOTUA MCKYCCTBEHHOTO WHTEIUIEKTa B Pa3IUYHbIX OO0JaCTsX,
HaJIM4YMe TPEACTABICHUA O Kpyre penaeMblx 3aJad MallMHHOTO OOy4YeHHs
(pacrio3HaBaHusl, KilacCU(pUKALMK W TPOTHO3UPOBAHMS) HAJIMYME MPEACTABICHUA 00
UCIOJIb30BAaHUU HMH(POPMALMOHHBIX TEXHOJOTMH B Pa3IMYHbIX MPOQPECCHOHAIBHBIX

cdhepax.
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TemMaTuyeckoe IJIAHUPOBAHUE

€ YKa3aHHEM KOJIHYeCTBA aKaJleMU4YeCKUX 4YaCOB, OTBOJMMbIX HA OCBOEHHE
KaXKI0i TeMbl y4e0OHOTI 0 MpeAMeTa U BO3MOKHOCTh UCIO0JIb30BAHUSA 110 ITOH Teme

3JIEKTPOHHBIX (IIU(PPOBBIX) 00Pa30BATEIBLHBIX PECYPCOB, B TOM YHCJIE C Y4eTOM
padoyeil mnporpaMMbl BOCIIUTAHUSA *

10 kaacce

Ne
n/n

Tema ypoka

Koa-Bo
JacoB

DJIeMeHTHhI COAePKAHUS

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBarTejibHbIE

pecypchbl

Pasznea 1.1{udpoBasi rpaMoTHOCTH

11

Kommnsrotep -
YHHBEPCATLHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

TpeboBanus TEXHUKHU
0€30MacHOCTM U TUTUEHBI
npu paboTe ¢ KOMIBIOTEPAMHU
U JPYTMMH KOMIIOHEHTaMH
U(POBOTO OKPYKEHHUS.

[IpuHDHATIBL paboThI
KOMITBIOTEPOB u
KOMIIBIOTEPHBIX CUCTEM.

Oo6MeH ITAHHBIMHA C
MIOMOUIbIO IIHH.
KonTpomnepst BHEITHUX
YCTPOMCTB. ABTOMAaTHYECKOE
BBITIOJTHEHHE POrPaMMBI
nporeccopoMm. OneparuBHasi,
MOCTOSIHHAS u
JIOJITOBpEMEHHast aMsITh.
Kontpomepst BHEIIIHUX
ycTporcts. [Ipsmoit noctyn
HaMSTH. CoBpemeHHbIE
KOMIIBIOTEPHBIE TEXHOJIOTHH.

https://infourok.ru/ko

mpyuter-eto-
universalnoe-

sredstvo-obrabotki-
informacii-
2624604.html

1.2

IIporpamMmmHuoe
obecrieueHue

10

IIporpammHoOe
o0OecrieyeHne KOMITbIOTEPOB,
KOMIIBIOTEPHBIX CHUCTEM H
MOOUIIBHBIX YCTPOMCTB.
CucremHoe IIPOrpaMMHOE
obecrnieyeHue.

OnepanoHHBIE CHUCTEMBI.
Y TunuTel. JpaiiBepsl
yctpoiictB.  IlapamnensHoe
IIPOrpaMMHUPOBAHUE.

Wacranngaius "
JEUHCTAJUTSIIHS
IIPOrPaMMHOTO 00eCTIeUeHHs.
daitnoBsle CUCTEMBI.
[IpyHUMIBl  pa3MelmieHus |
uMeHoBaHMs ~ (ailzioB B
JIOJITOBPEMEHHOM aMSTH.

https://resh.edu.ru/
subject/lesson/542
1/start/35815/
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[IaGmousr  mis
rpymi ¢ainos.
3aKOHOIAaTEILCTBO
Poccuiickoit  ®enepanuun B
obractu IIPOrPaMMHOTO
obecrieyeHns ¥ JaHHBIX.

OITMCaHHuA

[IpyuHIHUIIBI TTOCTPOCHHS U
anmnapaTHbIe KOMIIOHCHTHI
KOMIThIOTEPHBIX ceTeii.
CereBble mnpoTokoisbl. CeThb
WNntepner. Paznenenue [P-
CETH HAa IIOJICETU C IIOMOIIBIO

https://www.yaklass.r

. u/p/informatika/10-
Macok nojcereil. Paznenenue klass/tcifrovaia-
IP-cetu  Ha moacetu ¢ ramotnost-
13 KomnbrotepHsle cetu IIOMOILBI0 MAacoK IOJACETEH. 7279g—403/k0mpiutern
Cetepoe y &-seti-6853606/re-
aZIMUHUCTpUpOBaHue. Buabl b028cAc-f422-4b85-
ASITCIDHOCI B ST~ hh1c-35ecf7f49a05
WutepHer. Cepaucsl
NHurepHera.
I'ocynapcTBeHHbIe
DIIEKTPOHHBIE ~ CEPBHUCHI |
YCIYTH.
Nudopmannonnas
0e3onacHocTb. BpenonocHble
IporpaMMHOE 0OECTICUeHHE U
Metonsl  OoppOBI ¢ HEuM. | https://www.yaklass.r
AHTHBUpYCHBIE mporpaMmsl. | U/p/informatika/11-
Opranuzanus JIAYHOTO klass/tcifrovaia-
14 Mugopuanuonras apxuBa nH(pOopMaLnH. gramotnost-
6€30MacHOCTb . i
PesepBHOE xomupoBanue. | 7279406/informatcio
[MaponpHas 3ammra apxuBa. | N naia-bezopasnost-
udpoanue JTAaHHBIX. 6769134
Anroputm muppoBaHUs
RSA. Creranorpagus.
[udpoBanne TaHHBIX.
Paznea 2.Teoperudeckue 0CHOBbI HHGOPMATUKH
Wndopmanus, naHHBIE U
3HaHudA. VHpopmanmoHHbIe
fpotecehl - B IPUPOAC, | e /. yaklass.r
TOXHIIKE " obmectse. u/p/informatika/10-
HenpepbIBHBIE U TUCKPETHBIE klass/teoreticheskie-
[pencrasnenne BENMIMHBl M CHTHAIBL | ‘oo incormatiki-
2.1 uHbOpMaIUU B 19 Heo0xomuMocThb 7279404/predstavleni
KOMITBIOTEpE. JIICKPETH3AIHN o-nechislovoi-
MHpOpMALIH, . informatcii-v-
TpC/IHASHATCHHOM VA kompiutere-6608872
XpaHeHus,  Tepeiadn U
o0paboTkn B LU(DPOBBIX
cucTeMax. JIBonuHOe

22



http://www.yaklass.r/
http://www.yaklass.r/
http://www.yaklass.r/
http://www.yaklass.r/

KoaHupoBaHue. PaBHOMEpHBIE
U HEPAaBHOMEPHBIE  KOJBI.
JlekoqupoBaHue COOOIICHHI,
3allMCAaHHBIX C  IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB.
VYcenosue ®ano. IloctpoeHue
OJIHO3HAYHO JICKOJMPYEMBIX
KOJIOB C IIOMOIIbIO JIepeBa.
I'pap An. A. Mapkosa.
Ennuauner A3MEPEHUS
KOJINYECTBA uHpopManuu.
AndaBuTHBIA ~ MOAXOA K
OLIEHKE KOJIMYECTBA
uHpOpMaLnu. Cucremsl
cuncienus. IlepeBox umcen
u3 OJIHOM CUCTEMBI
CUHCJIEHUS B IPYTYIO.
JlBonuHasi, BOCbMEpUYHAsI U
HIeCTHAALIATepUYHAS
CHCTEMBI CUHCIIEHHUS, CBA3b
MEXy HUMH.

Apudmerndeckue
ornepauuyd B IO3ULHUOHHBIX
cucremax CUHCIICHUS.
TponuHasg ypaBHOBELICHHAs
cucrema CUMCIICHUS.
Konuposanue TEKCTOB.
PactpoBoe KOJUPOBaHUE
HU300pakeHUi. [IBeToBBIC
MOJEIH. BekropHoe
KOJIUPOBAHUE. dopmartel
daiinos.

TpéxmepHas rpaduka.

@®pakranpHas rpaduxa.

KomupoBanue 3Byka. OteHka
nH(OPMAIIMOHHOTO  00BEMa
3BYKOBBIX  JAHHBIX  TIPH
3aJJaHHBIX 4acToTe
JTUCKPETH3AIHH u
Pa3psAHOCTH KOJMPOBAHUSI.

2.2

OCHOBBI anredpbl JJOTHKH

14

OcHOBBI anredpbl JIOTHKH.

Jlornueckue OTEepaLNH.
Tabnuiet NCTUHHOCTH.
Jlornueckue OTEepaLNH.
Tabnuiet NCTUHHOCTH.
Jlornueckue BBIpaKEHUSI.
Jlornueckue TOXX/IECTBA.

Jloka3aTenbCcTBO JIOTMUECKUX
TOXKIECTB  C  IOMOIIBIO
TabIHIL HUCTUHHOCTH.
ITocTpoenne u aHaIu3
TabIHIL VCTUHHOCTH B

https://www.yaklass.r

u/p/informatika/10-
klass/teoreticheskie-
osnovy-informatiki-
7279404/algebra-
logiki-6735748
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TaOTMIHOM MpoIIeccope.
Jlornueckue onepauuu U
olepalyu HajJl MHOKECTBAMH.
3akoHBI  anreOpbl  JOTHKH.

OKBUBAJICHTHbIE
peoOpa3oBaHus JIOTHYECKUX
BBIPAKECHHUIA. Jlormueckue
YpaBHEHHsI ¥ CHCTEMBI
YpaBHEHUU. Jlormueckue
byHKIMN. 3aBUCUMOCTh
KOJIMYECTBa BO3MO>KHBIX
JOTHYECKUX  (QYHKIMHA  OT
KOJIMYECTBa apryMeHTOB.
[Tonubie CHCTEMBI
JIOTUYECKUX byHKIMIA.
Kanonuueckue bopmbI
JIOTUYECKUX BBIPAKCHHI.
CoBepiiieHHBIC
JM3BIOHKTHBHBIC u
KOHBIOHKTHBHBIE
HOPMAaJIbHBIE ¢bopMbl,

QITOPUTMBI UX IOCTPOCHHUS
no TabiWie WCTUHHOCTH.
Jlornueckue  3ieMEHTHl B
COCTaBe KOMIIBIOTEPA.

Tpurrep. Cymmarop.
MHoropa3psiiHbIii CyMMaTop.
Iloctpoenne  cxem  Ha
JIOTUYECKHX JJIEMEHTAX.

2.3

Komnbsrorepnas
apuQmeTHKa

10

3anuch JIOTUYECKOTO
BBIDAKEHHSI IO JIOTHYECKOU
cxeme.  MukpocxeMel U
TEXHOJIOTHS 179
ITPOU3BOJICTBA.

IIpencraBnenue LENBIX
qrces B namsITu
KOMIIBIOTEPA.

OFpaHI/ILIeHHOCTL Aualria3doHa
YHUCCJI npu OrpaHU4YCHUU

KOJIMYECTBA pa3psaoB.
IlepenosHenne  paspsAHOU
CETKHU. IIpencraBnenue
HEeNbIX Yucel B TMaMsTH
KOMIIBIOTEPA.
OrpaHn4eHHOCTh

Juana3zoHa qrcen pu
OTrpaHUYEHUN KOJIMYECTBA
pa3psi0B. Ilepenonnenune
paspsiaAHO CETKH.

be33HakoBEle U 3HAKOBEIC
MaHHBIE. 3HAKOBBII  OWT.
JIBOMYHBIN JOMOJIHUTEIbHBIN

https://www.yaklass.r
u/p/informatika/10-
klass/teoreticheskie-
osnovy-informatiki-
7279404/kompiutern
a ia-arifmetika-
6870927
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KOO OTpULATCIBbHBIX YHCCII.

[TobuToBbIC JIOTUYECKHE
onepanuH. Jlornueckuid,
apudmeTnyeckuit u
HUKITTYECKUI C/IBUTH.
IudpoBanue C HOMOIIBIO
oOUTOBOM oreparuu
«CHUCKJII0YAIoIIee NI».

[IpencraBnenne W XpaHeHHE
B TaMATH  KOMIIBIOTEpA
BEIIECTBEHHBIX qHCel.
Breimosnmenue onepauuii ¢
BCILICCTBEHHBIMH  YHCIIAMH,
HAKOIUICHHE OMIMOOK TpHU
BBIYHCIICHUSIX. N3zydenue
MOpa3psTHOTO  MAIIWHHOTO
OpPEACTaBICHNUS  LENbIX U
BEIICCTBEHHBIX YHCEI.

Pa3nea 3.AnropurmMbl 1 IpOrpaMMHpPOBaHNe

3.1

BBenenue B
MpOrpaMMHUPOBAHUE

16

AHnanus AJITOPUTMOB.
Oranbl pelieHus 3agad4  Ha
KOMITBIOTEPE.

WNucTpymeHTanbHbIe
CpeJCTBa:! TPAHCIATOP,
OTNAAYUK, TPOGUIHPOBIIHK.
Cpena mporpaMMUpOBaHMUSL.
Kommuisiius u
WHTEPIPETAIHS TIPOTPAMM.

BupryanpHple = MalIMHBIL.

WNHTerpupoBanHas cpena
pa3paboTKH. Meroas!
OTVIAJKU TporpamMm. Twumsl
[IEPEMEHHBIX B A3BIKE
IIPOrpaMMHUPOBAaHUS.

OOpaboTka MLENbIX YHCeT.
OOpaboTka  BEIIECTBEHHBIX
qrcer. Crnyuaiinbie u
IICEBJIOCITYYaiiHbIE quca.
BerBnenus. CrnoxHbie
ycnoBus. Llukisl ¢ ycioBuem.
[Muknel 1O  MEepPEeMEHHOM.
B3anmo3ameHnsieMocTh
pa3IMYHBIX BUJOB IIMKJIOB.
ObpaboTka HaTypaJbHbBIX
qucel C  HCIOJb30BaHUEM
OUKJIOB. MHBapuaHT nHMKIA.
JlokyMeHTHpOBaHUE
MIPOrPaMM. O6pabotka
JMAHHBIX,  XpaHIIMUXCI B
¢aiinax. Pa3buenue 3amaum
Ha T0/13aJa4H.

Hcnonb3oBanue

https://informatics.ms

K.ru/course/view.php
? 1d=666
https://multiurok.ru/fi
| es/python-3-
vvedenie- v-iazyk-
programmirovaniia.ht

ml
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CTaHJAPTHOU OnOINOTEKH
SI3BIKA MIPOTPAMMHPOBAHUS.
ITonxirouenne OUOINOTEK
MOANIPOTPAMM CTOPOHHUX
IIPOU3BOIUTEIICH.

[Toanporpammsbl
(mpouexypbl #  (QYHKIUH).
PexypcuBHbie
noanporpaMmmsel.  Pexypceus.

PexypcuBHbIe 00BEKTHI
P https:/resh.edu.ru/su
(ppaxraner).  PexypcuBHBIE
39 BcnomorarensHbie P N b
' AJITOPUTMBI MenonLsopaiie  cTeKa m; ject/lesson/5818/cons
8 pect/80633/
OpraHu3alliil  PEKYPCHBHBIX
BBI30BOB. PexypcuBHbie
MOIIPOTrpaMMbl. MOyJIbHBIH
TPUHIAT HOCTPOCHHSI.
POTPaMM.
YHucneHHbIE METOIBI.
YucneHnHoe CIICHUE
. P https://www.kgasu.ru
ypaBHeHui. Hcnonb3oBaHue |
MCKPETU3AIUH B I
AMCKpETIIAN upload/iblock/fc1/CH
3.3 YuceHHBIC METOIBI BBIUUCITUTCIILHBIX  3ajadax. -
) I slennye-metody.-
[TpuGimkEHHOE BBIYKMCICHHE Primery-i-
JUIMH KPHUBBIX M ILIOIIAJICH EHMEEE
zadachi.PDF
¢uryp. Ilouck makcumyma
(MMHMMYMA) QYHKIMH.
OOpaboTka  CHMBOJBHBIX
JTAHHBIX. AJTOPUTMBI
00paboTku CUMBOJIbHBIX
CTPOK: IOJCYET KOJUYECTBA
MOSIBIICHW ~ CHUMBOJA B
CTpOKE. ANropuTMBI
00paboTku CUMBOJIbHBIX
CTPOK: pa30MEeHHE CTPOKU Ha
cmoBa mo  mpoOenbHbIM | https://ciu.nstu.ru/kaf
ASTODHTMEL 06baGOTKI CHUMBOJIaM. AJTOPUTMBI L
3.4 P P 00paboTkH CHMBOJIBHBIX | persons/10019/a/file
CHMBOJIBHBIX JJAHHBIX
CTPOK: TOHWCK moAcTpoku | get/290920?nomenu=
BHYTPH  JIAHHOM  CTPOKH; 1
3aMeHa HaWeHHOH

MOJCTPOKH  HA  JIPYTYIO
ctpoky. Ob6paboTka CTpPOK ¢
UCIIONIb30BaHUEM  (DYHKITHIA
CTaH/IAPTHOU OnoOIMOTEKHU
S3bIKa  TPOTPAMMHUPOBAHUS.
I'enepanus ciioB B 3aJlaHHOM
angasuTe.
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3.5

Anroput™bl 00pabOTKH
MacCHBOB

10

Maccussl u
MOCJIEIOBATEIbHOCTH  YHCEIL.
3anonHeHue MaccHBa.
O06001mEHHBIC
XapakTepUCTHUKH  MAaccHBa.
JIMHENHBINA TTOUCK 3aJaHHOTO
3HAYCHUS B MaccHBe.
[IpakTuyeckas pabora 1O
teme  "JIMHEHHBIA  TOHUCK
3aIaHHOTO0  3HAYEeHHS B
Maccuse'". [Touck
MUHUMAJITBHOTO
(MaKCHMaJIbHOTO) 3JIEMEHTa B
YHCJIIOBOM MacCHUBE.
CopTupoBKa  OJHOMEPHOTO
MaccuBa. IIpocTeie MeTobI
COpPTUPOBKH. [IpocTsie
METO/IbI COPTUPOBKH
MaccHBa. CoptupoBka
CITMSTHUEM. brictpas
COPTUPOBKA MaccuBa
(amroputm QuickSort).

bricTpas COPTHPOBKA
MaccuBa. /IBOMYHBIA MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.
JIBymepHBbIe MaCCHBBI
(MaTpuiibl). AJITOPUTMBI
00paboTku matpwil. Pemenue
3a/1a4y aHAIN3a JaHHBIX.

https://ciu.nstu.ru/kaf
|

persons/10019/a/file

get/290920?nomenu=
1

Pa3nen 4. MndopmanuoHHbIe TEXHOJIOTHA

4.1

OO6paboTka TEKCTOBBIX
JIOKYMEHTOB

CpenctBa TEKCTOBOT'O
npoueccopa. KommbrorepHas
BEpcTKa Tekcra. Bépcrka
JIOKYMEHTOB c
MaTeMaTHYECKUMHU
dbopmynamu. MHCTpyMEHTHI
PELICH3UPOBaHUS.

MHorocTpaHuyHsle
JIOKYMEHTHI. Ob6naunble
CEpPBUCHI. KomnektuBHas
paboTa c TOKYMEHTaMHU.

https://resh.edu.ru/su
b
ject/lesson/5422/start/

4.2

AHanu3 JaHHBIX

Apanu3 na"HeIx. bonbime
JTAaHHEIE. MammunHoe
o0ydeHue. AHamU3 JaHHBIX C
MOMOIIIbIO ANMEKTPOHHBIX
Tabiun. AHaIW3 OAHHBIX C
MOMOIIIbIO AIIEKTPOHHBIX
TabIuII. [TocTpoenue
rpadukoB GbyHKUUM.
[IpakTnueckass pabora 1O
TEME. Harnagnoe
MIPEICTABJICHUE PE3yJIbTaTOB

https://multiurok.ru/fi
| es/analiz-dannykh-
na- osnove-
imeiushcheisia-
informatsi.html
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CTaTUCTUYECKOH 00pabOTKH
JAaHHBIX B BHIE JAUarpaMm
Cpe/cTBaMU penakTopa
ANIEKTPOHHBIX TabwI. JInHUN
Tpenna.  [lombop  nuHUM
TpeH/a, TMPOTHO3UPOBAHUE.

[TonGop napamerpa.
Uucnennoe peuieHue
YpaBHEHH C  IMOMOIIBIO
noaoopa napamMeTpa.

OntuMmuzanus Kak IIOHCK
HAaWJy4dlIero  pelieHus B
3aJaHHBIX YCIIOBHSIX.
Pemenue 3agau onTuMHU3aun

C IIOMOLIBIO DJICKTPOHHBIX

TabJIuII.
Hroro 136
11 kiacce
DJIeKTPOHHbIE
Ne Tema ypoka Koa-s0 DJ1eMeHTBI COJepPKAHUS (pposbie)
n/n 4acoB oOpa3oBaTe/ibHbIE
pecypchl
Pa3nen 1. Teoperuueckue 0CHOBbI HHPOPMATHKH
TeopeTnueckue moaxoasl K
OLICHKE KOJIMYECTBA
HH(pOpMaLIUH. 3aKoH
aJTUTUBHOCTH HMH(OpMAIUH.
dopmyia Xaptau.
WNudopmanus 1 BEpOSTHOCTb.
®opmyita [llennona.
ANropuTMBI CHKATHS
naHHbeix. Anroputm  RLE.
AnroputMm Xaddmana.
Anroputm LZW. Anroputmsl
ndopmanys 1 CKaTUS JAHHBIX C MOTEPSIMH.
YMeHbleHne ryounsl | https://resh.edu.ru/su
11 UH(POPMaLIMOHHbIE 12 -
KOJMPOBaHUS LBETA. bject/19/11/
MIPOIIECCHI

OCHOBHBIE HJICH AJITOPUTMOB
cxkarus JPEG, MP3.
CkopocTb neperauu
JAHHBIX. 3aBUCHUMOCTE
BpEMEHU nepegadu oT
MH(pOPMaLMOHHOTO  00BbEMa
JAHHBIX U  XapaKTEepPUCTHUK
KaHasia  cBs3W.  IIpuumHbI
BO3HUKHOBEHHUS OIIUOOK TMPH
nepenaye gaHHbIX.  Kogpl,
MO3BOJISIIOIINE
0OHapY>XMBaTh W UCIIPABIIATH
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OmMOKH, BO3HUKAIOIINE IPHU

nepeaaye JaHHBIX.
Paccrostaue X3MMHUHTA.
Konuposanue C

noBTOpeHHEeM OUTOB. Koibl
X»PMMHUHTA.

Cuctrembl.  KoMmoHeHTBI
CHUCTEMBI " 1704
B3aUMO/ICHICTBHUE.

CuctemMHbIH s dexr.
Yupasnenue KakK

UH(OPMAIIMOHHBINA  TIPOIIECC.
OO0patHasi CBSI3b.

1.2

MoaenupoBaHue

Monenu u
MOJIeJTUPOBaHUE. Lenb
MOJICTTUPOBAHUSI.
CootBeTcTBHE MO/JIEH
MOJICIIUPYEMOMY 00BEKTY
WA IPOIIECCy, e
MOJIEJTUPOBAHUSI.

dopmanuzanus MPUKIATHBIX
3ajad.

[IpencraBnenue
pPE3yNbTaTOB MOJICTHUPOBAHUS
B BHUAE, yIOOHOM s
BOCIIPUATHUS YEIIOBEKOM.
I'paduueckoe npencraBieHue
JIAHHBIX (CXEMBbI, TaOJIUIbI,

rpadukm).

I'padsr. OcHoBHbIE
noHsituss.  Bunmbr  rpados.
Onucanue rpa¢os C
MOMOIIbIO MaTpHI
CMEXHOCTH, BECOBBIX
MaTpHuIl, CIIMCKOB
CMEKHOCTH. Pemenue
AITOPUTMUYECKUX 3ajad,
CBSI3aHHBIX C  aQHAJIU30M
rpacdoB (moctpoenue
ONTUMAJIBHOTO TYTH MEXIY
BEpILIMHAMU rpada,
OIpezeIEHUE KOJINYECTBA
Pa3NUYHBIX TYTeH MEXIY
BEPILIMHAMU
OpPUEHTUPOBAHHOTO
AIMKJINYECKOro rpada).

JepeBbsi. bunapaoe

nepeBo. JlepeBpd  IOHMCKA.
Cnocob6sr  00x0oma  nepesa.
[IpencraBnenue
apu(hMeTHUIECKIX
BBIDAXKEHUI B BUJE JIepeBa.
JluckpeTrHble  WTPBI  JBYX

https://resh.edu.ru/su

bject/19/11/
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WUTPOKOB c MOJTHOM
nHpopmanmend. Iloctpoenue
JepeBa mepedopa BapHUaHTOB,
OINHCAaHHUE CTPATETUU UTPHI B

TaOJIMYHOM dopme.
BoiurpaiiiHbie u
IMPOUT'PBIIIHBIC IIo3nnuu.

Bemarpsliabie cTpaTerum.
CpenctBa HCKYCCTBEHHOTO
MHTEIJICKTA. CepBucsl
MAalIUuHHOI'O nepeBoaa u
pacno3HaBaHUs YCTHOM PEYH.

Koruurusnrie CCPBUCHI.
Wnentudukanuss W TIOUCK
U300paXxeHui,
pacro3HaBaHHE JIHIL.
Camoobyuaromuecs

CUCTEMEI. HckyccTBeHHBIN
MHTEJUIEKT B KOMIIbIOTEPHBIX
urpax. Hcnons3oBanue
METOJIOB HCKYCCTBEHHOTO
UHTEIJIEKTa B 0Oydaromumx
cucremMax. Mcmonp3oBaHue
METOJIOB HCKYCCTBEHHOT'O
HHTEIUICKTA B
pobororexHuke.  MHTEpHET
BEIIEH. IlepcnekTuBel
pa3BUTHS KOMIIBIOTEPHBIX
HMHTEIUIEKTYAJIbHBIX ~ CHCTEM.
Heliponnsle cern.

Paznen 2. AnropuT™Mbl H IPOrpaMMHUPOBaHUe

2.1

DIJIEMEHTHI TEOPUU
AJITOPUTMOB

dopmanuzanus  MOHATHS

ajropuTMa. Maiuna
Trropunra KakK
YHHMBEpCaIbHas MOJIETb
Bblunciennil. Tezuc Yépua—
TeropuHra.

Onenka CJI0HOCTHU

BbIuMCIeHNH. Bpemst paboThl
u  00bEM  HCHOJB3yeMOM
MaMATH, UX 3aBUCUMOCTb OT
pa3Mepa HMCXOAHBIX JIaHHBIX.
OneHka  acUMITOTUYECKOU

CJIIO)KHOCTH aITOPUTMOB.
ANTropuTMBI
MTOJIMHOMHAAJIBHON
CJI0’)KHOCTH. [Tepebopusbie
AJTOPUTMBI. [Tpumepsr
pa3IMYHbIX JITOPUTMOB

pelmeHus  OJHOW  3ajauyw,
KOTOPBIE HUMEIOT PA3JINYHYIO
CIIOJKHOCTb.

[lonck mpocTBIX uMCENn B

https://resh.edu.ru/su

bject/19/11/

30




3aJJaHHOM  JIama3oHe ¢
TIOMOIIIBIO ITOpUTMA
«pemeTo Iparochenar.
MHoropa3psiiHple  IeNble
Yypciaa, 3ajadyd  JIJIHHHOH
apuMETHKH.

2.2

AJNTOpUTMBI U CTPYKTYPBI
JAHHBIX

28

CrnoBapu (accouuaTUBHBIE
MacCCHBBI, 0TOOpaXKeHHUS).
Xom-tabmunpl.  [Toctpoenue
an(aBUTHO-9aCTOTHOTO
cloBaps AN 3aJaHHOTO
TEKCTA.

Creku. Ananmu3
NPaBUWIBHOCTH  CKOOOYHOTO
BBIPA)KEHUS. Beruucnenue
apupMeTHIECKOro

BBIPKCHUS, 3aMMCAHHOTO B
noctukcHol hopme.
Ouepenu. Hcrnonbs3oBaHue
oyepend ISl BPEMEHHOTO
XpaHEHHs JaHHbBIX.
Anroput™Mbl Ha Tpadax.
[TocTpoeHre MHUHHMAILHOTO

OCTOBHOT'O JiepeBa
B3BEILIEHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO Tpada.
KonuuecTtso pa3IMYHBIX
IIyTe MEXAy BepUIMHAMU
OPUEHTUPOBAHHOTO
AIUKJINYECKOTO rpada.
Anroput™m JIefKCTpBI.
epeBbs. Peanuzamus
JepeBa c IIOMOUIBIO
CCBIJIOYHBIX CTPYKTYP.
JBonuHbIE (OunapHbIe)
nepesbsi. [loctpoenue nepesa
JUTSt 3aJIaHHOTO
apupMeTHIeCcKoro

BbIpaXeHHs.  PexypcuBHBIE
aNropuT™Mbel  00Xoda JiepeBa.
Hcnonp3oBaHne cTeka U
odepeau g 00Xoja aepena.
JnHamudeckoe
IPOrPaMMHUPOBAHHE KaK
METOJl peuIeHus 3amady C
COXpaHCHHEM

MIPOMEXKYTOUHBIX
pe3yJIbTaTOB. 3anauu,
pemiaeMble € MOMOUIBIO
JTUHAMHUYECKOTO
MpOrpaMMHUPOBAHUS:
BBIYHCIICHHE  PEKYPCHUBHBIX
byHKIHH, MOJACUET

https://resh.edu.ru/su

bject/19/11/
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KOJIMYECTBA BapUAHTOB,
3aJa4d ONTHUMU3ALIH.

Ilonatue 00 OOBEKTHO-
OpPUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUH.
OOBEKTHI i KJIACCHI.
CsoiicTBa u METOIBI
00BEKTOB. OOBEKTHO-
OPUCHTHPOBAHHBIA  aHAJH3.
Pa3pabotka mnporpamMmm Ha

OCHOBE 00BEKTHO-
OpUEHTUPOBAHHOTO MOIX0/a.
Nukancynamus
OcCHOBBI OOBLEKTHO- YIAIA, .
HacJeI0BaHue, https://resh.edu.ru/su
2.3 OPHEHTHPOBAHHOTO 16 .
OJUMOP(H3M. bject/19/11/
MIPOrPaMMHUPOBAHMS .
Cpenpl ObICTpOI
pa3paboTKu Iporpamm.
IIpoexTupoBanue
uHTepdelica  MOoJb30BaTelIs.
Hcmons3oBanne TOTOBBIX
YIPaBISEMBIX 3JIEMEHTOB JIJIS
nocTpoeHus uaTepdeiica.
0630p SI3IKOB
IPOrPaMMHUPOBAHUSI.
[TonsTHe 0  mapaaurmax
IPOrPaMMHUPOBAHUSI.
Pa3nen 3.MudopManiuoHHbIe TEXHOJIOTHH
Oransl KOMITBIOTEPHO-
MaTeMaTHYeCKOro
MOJICIIMPOBAHUS: TOCTaHOBKA
3a1aun, pa3paboTKa MOJEINH,
TECTUPOBAHUE MOJICIIH,
KOMITBIOTEPHBIN
AKCIIEPUMEHT, aHaJIu3
Pe3yIbTATOB MOJICITHPOBAHUS.
Juckperuzanus npu
MaTeMaTHYEeCKOM
MOJIETMPOBAHUH
HEIPEPBIBHBIX MIPOIIECCOB.
KomnberotepHo- Pep Pott .
MopnenupoBanue nBwkeHus. | https://resh.edu.ru/su
3.1 MaTeMaTHYECKOe 9 -
MogenupoBanve bject/19/11/
MOJIEIIUPOBAHUE
OMOJIOTMUECKUX CHCTEM.

MaremaTndeckne MOJIIETH B
SKOHOMHMKE.
BreramncimrenbHbIe
AKCIIEPUMEHTHI C MOJICIISIMU.
OOpaboTka  pe3ysbTaToOB

9KCIICPUMCHTA. MCTOZ[
HaUMCHBIIINUX KBagpaToB.
OI_ICHKa YHUCJIOBBIX

[IapaMeTpPOB  MOIECIUPYEMBIX
O00BEKTOB U TIPOLIECCOB.
Boccranosienue
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3aBUCHMOCTEH §{0)
pe3ysabTaTaM KCIEPUMEHTA.
BeposTHOCTHBIE ~ MOJENH.
MeTtoabl MonTte-Kapio.
HMmutannoHHOE
MOJEIIUPOBAHUE. CucreMsl
MaccoBOro 00CITYKHBaHUS.

3.2

Bba3e1 nanHbBIxX

14

Tabauunble
(pensiroHHBIC) Oa3bl TaHHBIX.
Tabnuia — mpencTaBlieHUE
cBedeHUi 00 OJHOTHIIHBIX
oobekrax. Ilome, 3amuce.
Kimrou Tabmunel. PabGora ¢
roToBOli  0a30il  JaHHBIX.
3amonHenre 0as3bl  JaHHBIX.
ITouck, COPTHUPOBKA u
bunbTpanys JAHHBIX.
3arpocsl Ha BBIOOPKY
JIaHHBIX. 3anpochl c
napamerpamu. Beruucnsiembie
T0JIS B 3aITpOCax.

Muorora0auyHEIe 0a3nl
JaHHBIX. THUIIBI CBA3EH MEXIY
TabnuuamMy. BHEImHUHA KiIrod.
IenoctHOCTh 0a3bl TaHHBIX.
3anpockl K MHOTOTAOJIUYHBIM
0a3aMm JaHHEBIX.

https://resh.edu.ru/su
bject/19/11/

3.3

Be0O-caiiTel

16

HHTEpHET-IPUIIOKEHNS.
IlonstTue o cepBepHOUM H
KJIIMEHTCKOM YacTAX caura.
TexHomorust  «KJIMEHT  —
cepBep», €€ MIOCTOMHCTBA W
HenocTaTku. OCHOBBI  SI3bIKA
HTML u xackagHbIX TaOJuIl
ctuneit (CSS). Cuenapun Ha
a3bike JavaScript. @opmbl Ha
BeO-CTpaHHUIIE.

Pa3memienne  BeO-cailToB.
VYemyra xoctuHra. 3arpyska
(aityIoB Ha CaiiT.

https://resh.edu.ru/su

bject/19/11/

3.4

KomneiotepHas rpaduka

11

BBon  u3o0pakeHuwii ¢
UCMOJIb30BAHUEM  PA3THUHBIX
U(PPOBBIX YCTPOMCTB
(mdpoBeIX (hoTOANIAPATOB U
MHUKPOCKOIIOB,  BHJIEOKaMmep,
CKaHEpPOB 31 Apyrux
YCTPOMCTB). I'paduuecknit
penaxkTop. Paszpemienne.
Kanpuposanue. Vcnpasnenue
nepcnekTuBbl. ['mcrorpamma.
Koppexkmust YPOBHEH,
KOPPEKIHs 1[BETA.
OOecrBeyrBaHUE  IIBETHBIX

https://resh.edu.ru/su

bject/19/11/
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H300paKCHHIMA. Perymib.

Pabota c o0nactsamu.
OWIBTPBL.

MHorocinoiiHbie
HU300paKEHMSL. TekcToBbIe
cinou. Macka cnos. Kanansl.
Coxpanenue BBIJICJICHHOM
obnacru. [Toaroroska
WUTIOCTpaii Ui BeO-
CalTOB. AHUMUPOBaHHBIC
U300paKEeHUsL.

Bekropnas rpaduka.
IIpumMHUTHBBL. N3menenune
nopsiika 3JIEMEHTOB.
BripaBHuBanue,
pacripeielieHue.
I'pynnuposka. Kpussrle.
dopmartsl BEKTOPHBIX
pucyHkoB.  Hcrnonb3oBanue
KOHTYpOB. Bekropuzanus

PacTpOBBIX N300pAKECHHIA.

[IpuHuMnBEl MoOCTpoeHUuss U
peNaKTUpPOBaHUs TPEXMEPHBIX
mozeed. CeToyHble MOJEIN.
Marepunansl. MoaenupoBanue

35 3D-MoempoBaNHe 16 HCTOYHUKOB OCBEILLIEHYS. https:/_/resh.edu.ru/su
' Kamepsi. ATUTUBHBIC bject/19/11/
TexHojoruu (3D-mpuHTEpHI).
[lonsatne o0  BUpPTyaJIbHOH
pPEATBHOCTH ¥ JOTOJIHEHHOM
PECATLHOCTH.
Hroro 136

* Vyer paboueil mporpaMMbl BOCIHUTAHHUSI B TEMaTUYECKOM TUIAHUPOBAHUU

pabouux nmporpaMMm y4yeOHBIX IPEIMETOB YTBEPKAAETCS MpUKa3oM aupekTopa MbOY

COII Ne 55 na Texymuit yueOHBIN o He mo3aHee 31 aBrycra.
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