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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no nHopmMaTruke Ha YpoBHE CpeAHET0 00111eT0 00pa3oBaHus 1aET
MIPEICTaBICHUE O LENAX, OOmeil cTparerud oOy4eHHs, BOCIMTAHHS U Pa3BUTHS
oOyuaromuxcs cpencrBamu ydeOHoro npenmera «Mupopmaruka» Ha 0a30BOM
YpPOBHE, yCTaHaBJIUBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
MpeaycCMaTpUBAET €ro CTPYKTYPUPOBAHHME IO pasjeiaM U Temam, ONpelesseT
pacnpeiesieHue ero no kiaccam (rojam U3ydeHust).

[Iporpamma o nHbopMaTUKe ONpeesieT KOJTMYECTBEHHbIE U KAUYeCTBEHHBIE
XapaKTepUCTUKHN Y4eOHOro MaTepuaia Juisi KaKI0ro rojia u3y4eHus, B TOM YUCIIe
JUISL COJIEP KATeNIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IIPOMEXKYTOUYHOM
aTTeCcTaluu oOy4arommxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rocy/1apCTBEHHOM MTOroBoM atrectaiuu). [Iporpamma no nHpopMaTuke sBisieTCs
OCHOBOM [IJI1 COCTaBJIEHUSI AaBTOPCKUX YUEOHBIX MpPOrpaMM U Y4eOHHKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca yYUTEIEM.

NudopmaTtika Ha ypoBHE CpeHET0 O0LIEro 00pa30BaHus OTPAXKAET:

CYyITHOCTh HMH(DOPMATUKM KAaK HAYYHOW JUCIUIUIMHBI, H3ydYaroIleu
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATH3AIMU UH()OPMAIIMOHHBIX
IIPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs]  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOpPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIEHUE U COLMANIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HWHGOPMATHKH W HUH()OPMAIMOHHOMN
JEeSITEIHbHOCTH.

Kypc undopmatnkyu Ha ypoBHE CpeaHEro 0OIIero oOpa3oBaHMs SBISCTCS
3aBEpIIAIONIMM JTAOM HEMPEPHIBHON MOATOTOBKM OOYy4YalOIIMUXCS B 00JacTH
UHPOPMATUKK U HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH, OH
OMMpAETCS Ha COJEpKaHHE Kypca HMHPOPMATUKH YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHHMs ¥  ONBIT  TOCTOSHHOTO  TNPUMEHEHUS  WH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH,  JaéT  TCOPETUYECKOE  OCMBICICHHE,
MHTEpIpETaLnIo U 00001EHHE 3TOTO OMBITA.

B conepxxanun ydeOnoro mpeamera «MHpopmaTika» BBIIETSIOTCS YETHIpE
TEMATUYECKUX pa3Jiena.

Pazmen «lludpoBas TpamMOTHOCTH» OXBATHIBAET BOMPOCHI YCTPOWCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IM(GPOBOTO  OKPYKEHHUS, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCIIOTB30BaHNUE CPEJICTB ONEPAIMOHHON CUCTEMBI, padoTy B
cetn VIHTepHET ¥ WCHONIB30BAaHHE WHTEPHET-CEPBUCOB, WH(DPOPMAITMOHHYIO
0€30MacHOCTb.

Paznen «TeopeTtnueckne OCHOBBI HWH(DPOPMATUKU» BKJIOYAaeT B ce0d
MOHATUHHBIA anmapaT WH()OPMATUKH, BOMPOCH KOIWPOBaHUS WH(MOpMaImy,



u3MepeHuss MHOOPMALMOHHOTO 00bEMa JTaHHBIX, OCHOBBI aiureOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJICTUPOBAHUS.

Paznen «Anroputmbl M TOpOrpaMMHUpPOBAHHE)» HAMpPABICH HA pa3BUTHE
AITOPUTMUYECKOTO MBIIIJIEHUSI, Pa3pad0TKy airOPUTMOB, GOPMUPOBAHNE HABBIKOB
peanu3alu IporpaMM Ha BBIOPAHHOM SI3bIKE MIPOrPaMMHUPOBAHMSI BBICOKOTO
YpPOBHS.

Paznen «MHpopmalimoHHbIe TEXHOJIOTUMY OXBAaThIBAE€T BOMPOCKHI MPUMEHEHUS
MH()OPMAIIMOHHBIX TEXHOJIOTUH, PEaTu30BaHHBIX B MPHUKIATHBIX MPOTrPaMMHBIX
NPOJIyKTaX M WHTEPHET-CEPBHUCAX, B TOM YHWCJE TMPU PEIICHUM 3ajlay aHallu3a
JAHHBIX, MCMOJIb30BaHWE 0a3 JaHHBIX U DJEKTPOHHBIX TaOJUIl JJIS PEIICHUS
MPUKJIATHBIX 3a7a4.

Pesynbprathl  6a30BOr0  ypOBHS ~ M3y4YeHHS ~ y4eOHOro  mpeaMera
«nadopmaTtrkay OprUEeHTUPOBAHBI B TIEPBYIO OUepe/lb Ha 0OIIYI0 () YHKIIMOHAIHHYIO
IPaMOTHOCTb, MOJTYyUYCHHE KOMIIETEHTHOCTEH JJIsl TIOBCEITHEBHOM JKM3HU U OOIIETro
pa3Butusa. OHU BKIIFOYAIOT B CEO:

NMOHUMAHHUE TPEIMETa, KIIOUYEBBIX BOMPOCOB M OCHOBHBIX COCTABJISIFOIIUX
AJIEMEHTOB M3y4aeMOol NMpeIMeTHOI 001acTH;

yMEHUE pellaTh TUIOBBIE TNPAKTUYECKUE 3aJayd, XapaKTepHBbIC IS
UCIIOJIb30BaHMS METOJIOB U MHCTPYMEHTApHs JaHHOU MpeMeTHOM 001acTu;

OCO3HAHHME paMOK H3y4aeMOW TMpeaMeTHON o00acTh, OTrpaHUYEHHOCTU
METOJIOB U HUHCTPYMEHTOB, THITUYHBIX CBSI3€H C IPYrUMU 00JIACTAMU 3HAHUS.

OcHoBHas 11e5b u3y4eHus: yueonoro npenmeta «Mubopmatrka» Ha 6a30BOM
YpOBHE JIJIsl YPOBHS CpeHEro o0I1Iero oopa3zoBaHusi — odecreueHne naabHenIero
pa3BUTHs HHHOPMAIIMOHHBIX KOMIIETEHIIMI BBIMTYCKHUKA, €T0 TOTOBHOCTH K JKU3HU
B YCJOBHSX pa3BHUBAIONIErocs WH()OpPMAIMOHHOTO OOIECTBa M BO3pPACTAIOIIECH
KOHKYpPEHIIMH Ha PhIHKE TpyAa. B cBs3u ¢ a3tuM m3ydyenue napopmaruku B 10 — 11
KJ1accax JOJKHO OOCCIICUHTh:

c(hOpMHUPOBAHHOCTh MpeCTaBICHUM 0 poin nH(OPMATHKH,
WH(OPMAITMOHHBIX 1 KOMMYHHUKAIITMOHHBIX TEXHOJIOTUIM B COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHYECKOTO MBIILIICHUS;

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKThl W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
00001maTe nHOPMAITHIO;

c(hOpPMHUPOBAHHOCTh  MPEJCTABIEHWH O  BIUSHUA WHOOPMAIIMOHHBIX
TEXHOJOTUHA Ha JKU3Hb YelIOBeKa B OOIIECTBE, TOHHMAHHE COIUAIHHOTO,
SKOHOMUYECKOTO, MOJIUTHYECKOT0, KYJIbTYPHOrO, HOPUANYECKOr0, MPHUPOIHOTO,
APrOHOMUYECKOTO,  MEIUUMUHCKOI0O U (U3UOJIOTUYECKOTO0  KOHTEKCTOB
MH()OPMAILIMOHHBIX TEXHOJIOTUH;



MPUHATHE MIPABOBBIX U 3TUYECKUX ACIIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, pacIpoCTpaHEeHUE UH(OPMAIIIH;

CO37aHUE YCIIOBUW MJI1 Pa3BUTHUS HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJEeI0BATENBCKOM M TBOPYECKOM NEATENbHOCTH, MOTHMBALUK OOYyYarolmuxcs K
CaMOPa3BUTHIO.

Ha uzyuenue nnpopmatuku (6a30BbIii ypoBeHb) oTBOAUTCS 68 yacos: B 10
kimacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 yac B Hezeno).

ba3oBbiii ypoBeHb u3yueHUSI HMHPOPMATUKH OOECMEYMBAET MOATOTOBKY
oOy4Jaromuxcs, OPUEHTUPOBAHHBIX HA T€ CHEUAIbHOCTH, B  KOTOPBIX
UH(POPMAIIMOHHBIE TEXHOJOTUU SIBISIOTCS HEOOXOIUMBIMU HHCTPYMEHTAMHU
npodeccuoHaIbHON NIeATETbHOCTH, Yy4acTHE B MPOEKTHOM M HMCCIIEI0BATEIbCKOM
JESATENbHOCTH, CBA3AHHOM C MEXAMCHMIUIMHAPHON M TBOPYECKON TEMATUKOMH,
BO3MOXHOCTb ~ pelleHusi 3ajad 0a30BOro0  YpOBHS  CJIOXHOCTH EnunHoro
roCy/IapCTBEHHOT'0 SK3aMeHa M0 MH(POpPMATHUKE.

[locnenoBaTenbHOCTh M3YYEHHS TEM B Ipeaenax OJHOro roja o0yudeHus
MOET OBITh H3MEHEHa [0 YCMOTPEHUIO YYMUTENs MNpU TMOJATOTOBKE padboueit
IPOrpaMMbl U TOYPOUHOTO TJIAHUPOBAHMS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBanust TEXHUKHU 0€30MIaCHOCTH U TUTUEHBI PU pabOTe ¢ KOMIIbIOTEpaMU
U IPYTUMU KOMIIOHEHTAaMU LIU(PPOBOTO OKPYKEHUSI.

[Ipuniunel paboTel kommbioTepa. [lepconanbHblil KoMmbioTep. Bribop
KOH(UTypalui KOMIbIOTEPA B 3aBUCUMOCTH OT pelIaeMbIX 3a/1ay.

OcCHOBHBIE ~ TEHJIEHUUU  Pa3BUTHUS KOMITBIOTEPHBIX ~ TEXHOJIOTHHA.
[NapannensHble BeuucaeHuss. MHoromnpoueccopHbie cucteMbl. CynepKOMITbIOTEPHI.
MuxkpokoHTpoiepsl. PoGoTH3upoBaHHbie MPOU3BOICTBA.

[IporpammHoe  oOecrieyeHHME  KOMIBIOTEPOB.  Buabl  mporpaMmHOro
oOecrieueHuss U uX HazHaueHHe. OCOOEHHOCTH MPOrpaMMHOrO oObOecreueHus
MOOMIIBHBIX ycTpoiicTB. OrmepanuonHas cucrema. lloHATHE O CHUCTEMHOM
aAMUHUCTpUpOBaHWU.  MHCTammsauus ¥ JCMHCTAULIIUS  MPOrpPaMMHOTO
oOecrieyeHusl.

@aitnosas cucrema. [louck B daitnoBoit cucteme. Opranuzanus XpaHeHUs U
00pabOTKM JaHHBIX C HCIOJB30BAHHEM HWHTEPHET-CEPBHUCOB, OOJAYHBIX
TEXHOJOTUN U MOOMIIBHBIX YCTPONCTB.

[IpukiagHbple KOMIIBIOTEPHBIE MTPOTPaMMBbl U PELICHHS TUIIOBBIX 3a/a4 10
BbIOpaHHOM crienranu3anuu. CucTeMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS.

[Iporpammuoe obecnieuenue. JluneH3npoBanue NpOrpaMMHOTO 0OeCTIeUeHUS
u 1 poBEIX pecypcoB. [Iponpueraproe u cBOOOHOE IPOrpaMMHOE 0OeCIIeUeHHE.
KoMMepueckoe 1 HEeKOMMEpPUYECKOE HCTIOIB30BAHKE MTPOTPAMMHOTO 00ECTICYSHUS U
UGpPOoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBaeMasl 3aKOHOIATEIHCTBOM
Poccuiickoit ®enepaunu, 3a HEMNPABOMEPHOE HCIIOJIB30BAHUE MPOTPAMMHOIO
obecrieueHus ¥ MUPPOBBIX PECYPCOB.

TeopeTnyeckue 0CHOBBI HHPOPMATHKHI

Wudopmarusi, naHHple ©W 3HAHHWS. YHUBEPCAIBHOCTH JAUCKPETHOTO
npeacraBieHus uHGopManuu. J[BomyHoe KoauwpoBaHue. PaBHOMepHBIE U
HEepaBHOMEpHbBIE Kojabl. YcioBue Pano. [lonxoapl k mM3MepeHHI0O HH(POpPMAIUH.
CymuocTh 00BEMHOTO (ayipaBUTHOTO) MOAXOAA K HM3MEpPEHHI0 WHGOpMAIWH,
orpeneneHre OUTa ¢ TOYKHU 3peHUs aln(aBUTHOTO MOIX0A4a, CBA3b MEXKY Pa3MEPOM
andaButa W WHOOPMAIMOHHBIM BECOM CHMBOJIa (B TMPEATOIOXKECHUUA O
PABHOBEPOATHOCTH TOSBICHUS CUMBOJIOB), CBSI3b MEXKY €IMHUIIAMU HU3MEPEHUs
nHpopmanmu: Out, Oaiir, KoOait, Mbaiit, '6aiir. CymHOCTb COACPKATECIBHOTO
(BEpOSTHOCTHOTO) TOAXOJa K M3MEPEHHUI0 HHOOpMAIMH, OIpeesieHne OuTa C
MO3ULIUU COJIEPKAHUS COOOIIEHUS.



Nudpopmanmonnsle  mpouecchl. Ilepemaua uHpopmanuu. HcToOuHUK,
NpUEMHHK, KaHall CBSI3W, CUTHaN, KoaupoBaHue. Vckaxenwe uHpopMmanuu Mpu
nepenaye. CKOpocThb nepeaadyn JaHHBIX 0 KaHATy CBA3U. XpaHeHHe UH(popMaluu,
00béM mamaTH. OOpaborka wuHpopmanuu. Buasl o00paboTku HHPOPMALNHU:
MOJIy4Y€HHEe HOBOTO COJIepKaHusl, U3MEeHEeHHE (OpMbI ITpeACTaBIeHUs HH(POopMaITUH.
[louck wunpopmauuu. Ponbp wuHpoOpmManum M HMHOOPMAIMOHHBIX MPOIECCOB B
OKpY>KaroIeM MHpE.

Cuctembl. KOMMNOHEHTBI cCHCTEMBI M HX B3aumopencTBue. (CUCTEMBI
yhnpaBieHus. YTpaBlieHHe Kak HH)OpMalMOHHbBIN miporiecc. OOpaTHas CBS3b.

Cuctembl cumucieHus. Pa3BépHyTas 3amuch ILEJIbIX M JPOOHBIX YHCENT B
MO3UIIMOHHBIX CHCTeMax cuucieHus. CBOWCTBA TMO3MIIMOHHOW 3alUCH YHCIIA:
KOJMYECTBO IU(P B 3aMKCH, MPU3HAK JCIUMOCTH YHUCJIa HA OCHOBAHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TIEPEBOJIa 1IEJIOTO yncia u3 P-u4HON CUCTEMBI CUUCIICHUS B
JECATUYHYIO. AJITOPUTM IEepeBojila KOHEUHOW P-wuHOW apoOu B JECATUUYHYIO.
AJTOPUTM TIEpEBO/IA LIETIOTO YKCIIa U3 IECSITUUHONU CUCTEMBI CUnciieHus B P-uunyio.
JIBon4Hasi, BOCBMEpHUYHAS W IIECTHAIIATepUYHAsT CUCTEMbl CUUCIICHUS, TEPEBO]I
guceJl MEXJIYy 3TUMH cucteMaMu. ApudMeTHUeCKUue OIepalri B MO3UIIMOHHBIX
CHUCTEMaX CUUCIICHUS.

[IpencraBieHne LENbIX U BELECTBEHHBIX YNCEI B MAMSTH KOMIIBIOTEPA.

Konuposanue TtekctoB. KommpoBka ASCII. OpnoGailiTHBIE KOJIUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenne wuHPOpMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOIIICHUIA.

Konuposanue nzobpaxenuii. OrieHka HHPOPMAITMOHHOTO 00hEMa pacTPOBOTO
rpaduyecKoro N300pakeHUs MPH 3aJJaHHOM pa3peIIeHUN U II1yOnHE KOIUPOBAHMUS
BETA.

KoaupoBanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIPU 3aJIaHHBIX YaCTOTE TUCKPETU3AIMU U PA3PAIHOCTH KOJIUPOBAHUS.

Anrebpa noruku. BoeickaspiBanusa. Jlormyeckwe omepanuu. TaOnuipl
HMCTUHHOCTH JIOTUYECKUX ONEpAlUi «IU3bIOHKIUSY, KKOHBIOHKIIUA», «KMHBEPCUS,
CUMIUTMKALMS», <«OQKBUBajeHUUs». Jlormueckue BbIpakeHUs. Bpiunciienue
JIOTUYECKOTO 3HAYEHUS COCTAaBHOI'O BBICKA3bIBAHMSI IMPU H3BECTHBIX 3HAYEHUAX
BXOJSIIMX B HETO »AJIEMEHTAapHBIX BBICKa3bIBaHUW. TaONHIBl HMCTUHHOCTH
JIOTUYECKUX BhIpakeHUil. JIornyeckue onepanuu U onepanuy Haj MHOKECTBAMH.

[Tpumepsl 3aKOHOB anreOphl JIOTUKUA. OJKBUBAJCHTHBIC MPeoOpa3OBaHUS
norndeckux BoIpakeHuil. Jlormdyeckue ¢ynkiuu. llocTpoeHrne TOTHYECKOTO
BBIpa)KEHUS C TAaHHOM TaOIMIel UICTUHHOCTH. JIOTHYeCcKHe 3JIEMEHThI KOMITbIOTEPA.
Tpurrep. Cymmatop. IlocTpoeHue cxembl Ha JIOTMYECKUX DJJIEMEHTax IO
JIOTUYECKOMY BBIPAXEHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHHS MO JIOTUYECKOU
CXEME.



NupopmManmoHHbIe TEXHOJIOIHH

TekctoBbiii Tpouieccop. PepgaktupoBanne u dopmarupoBanue. IIpoBepka
opporpadun u rpammatuku. CpeAcTBa TMOWUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnons3zoBanue  crwiel.  CTpyKTYpHpPOBaHHBIE  TEKCTOBBIE
nokyMmeHTbl. CHOCkH, ornaeieHue. OOnaunbie cepBuchl. KomnektuBHas paboTa ¢
TOKyMeHTOM. IHCTpyMEHTHI pelieH3upOBaHUs B TEKCTOBBIX IMpolieccopax. Jlemosas
nepenucka. Pedepar. IlpaBuna nUTHPOBaHHA WCTOYHUKOB H  OQOPMIICHHS
oubnmorpaduueckux ccouiok. OpopmIIeHUE CITUCKA JTUTEPATYPHI.

BBoa n300paXkeHUI ¢ HMCMONB30BaHUEM PA3UYHBIX ITU(PPOBBIX YCTPOHCTB
(mupoBeIX (poTOANMaApPaTOB M MUKPOCKOIIOB, BHJIEOKAMEpP, CKAaHEPOB H APYTUX
ycTpocTB.). ['paduueckuit pemakrop. OOpaborka rpaduyeckux OOBEKTOB.
PactpoBas u BexkTopHas rpaduka. @opmaTsl rpadhudeckux (haumos.

O6paboTka U300pakeHUsI U 3BYKa C UCIIOJIb30BAHHUEM UHTEPHET-TTPHIIOKECHUM.

MynbTuMeua. KomnbroTepHbie pe3eHTaIUH. Hcnonb3oBanue
MYJIBTUMEINHHBIX OHJIAfH-CEPBUCOB ISl Pa3paOOTKH TMPE3ECHTAINN MPOCKTHBIX
paboT.

[TpuHIUIIBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJICIICH.

11 KJACC

udpoBasi rpaMoOTHOCTDH

[IpuHUMIIBI TOCTPOEHUS U alapaTHble KOMIOHEHThI KOMIIBIOTEPHBIX CETEM.
CerteBbie npotokonbl. Cetb MHTEepHeT. Anpecauus B cetu MuTepHer. Cucrema
JTOMEHHBIX UMCH.

Be6-caiir. BeO-ctpanuma. BsauMmopelictBue Opay3epa ¢ BeO-CepBEepOM.
Jlunamudeckue cTpaHuilsl. Pa3paboTka HHTEpHET-NIpHIIoKeHu (caiiToB). CeTeBoe
XpaHEHUE JaHHBIX.

Buast  nmestensHoctm B cetd  HMHtepHer. CepBucsl  MHTepHeTa.
['eoundopmarmonHbie cUCTEMBI. | €0JIOKallMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH
(HampuMep, JIOKalus MOOWJIBHBIX TeNe(hOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasieil), ”HTEpHET-TOPTOBIISA, OPOHUPOBAHUE OMIIETOB, TOCTUHUII.

l'ocynapcTBeHHbIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHble CETH —
OpraHu3anus KOJUIEKTUBHOTO B3aWMOJEUCTBUSL M oOMeHa naHHbIMHU. CeTeBoii
ATUKET: MpaBWIa NOBeAeHUA B KuOepmpocTtpanctBe. [IpoOnema MNOIIMHHOCTH
nosyyeHHor nHpopmarmu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHblE U JKOHOMHYECKHE YIPO3bl, CBS3aHHbIE C HCIOJIb30BaHUEM
WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui. OOmue mpoOieMbl 3aluThl
uHdopmaru 1 nHPopMamMoHHOM Oe3omacHocTu. CpeacTBa 3anuThl HHOOpPMAITUN
B KOMITBIOTEPAX, KOMIIbIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH()OPMALIMOHHBIX
cucremax. IIpaBoBoe  oOecrieueHne  WHQPOPMAIIMOHHON  OE30MACHOCTH.
[IpenorBpalieHue HECAHKIIMOHUPOBAHHOTO JOCTYIA K IMYHOU KOH(PUACHIIMATBHOM



uH(popMalMKy, XpaHALIEHCSs Ha TMEePCOHATBHOM KOMIIBIOTEpE, MOOMIBHBIX
ycTpoiicTBax. BpenoHocHoe mporpaMMHoe 00ecTiedeHUe U CIIocOObl OOPHOBI C HUM.
AnTUBHpYCHBIE mporpamMmbl. OpraHu3zanusi JUYHOIO apxuBa HH(OpManuu.
PesepBHoe xonuposanue. I1aponpHas 3amura apxusa.

NupopmamoHHble TEXHOJOTMM UM NPOQECCHOHANbHASA  JI€ATEIbHOCTD.
HNupopmarmonnsie pecypesl. LHudposas skonomuka. MHpopmannonHas KyiabTypa.

TeopeTnueckue 0CHOBBI HH(POPMATHKH

Mopenu u MmoaenupoBanue. llenn monenupoBanus. COOTBETCTBUE MOJENIH
MOJIETUPYEMOMY O00BEKTY WK Mpolieccy. PopManuzaius NpUKIaIHbIX 3a/1a4.

[IpencraBienne pe3yiabTaTOB MOJACIUMPOBAaHUS B BHUAE, YIAOOHOM IS
BOCHPUATHS YeJIOBEKOM. [ 'paduyeckoe mpeacTaBieHre TaHHbIX (CXEMbI, TaOIUIIbI,
rpaduxn).

I'padppl. OcHoBHble moHATHA. Buasl rpados. Pemienue aaropuTMuuecKux
3a/lay, CBSA3aHHBIX C aHAJIM30M rpadoB (MOCTPOCHHE ONTHUMAIBHOTO MYTH MEXKIY
BepIIMHAMH Tpada, OIpeaesieHne KOJUYEeCTBA PA3NIMUHBIX TyTeH MEXIy
BEpIIMHAMH OPUEHTUPOBAHHOTO AlIMKIMYECKOro rpada).

HepeBbsi. bunapHoe nepeBo. JIMCKpeTHbIE UTPHI JIByX HMIPOKOB C TOJHOM
uHpopmanueit. [loctpoenne nepeBa mepebopa BapUaHTOB, OMUCAHUE CTPATETHH
UTphl B TAOTUYHON (hopMe. BRIMTpHBINIHBIE CTpaTeru.

Hcnonb3oBanue rpadoB U JAEpeBbEB NMPU OMUCAHUM OOBEKTOB U IMPOIIECCOB
OKPYXAaIOIIEro MUpa.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OmnpeneneHne BO3MOXKHBIX PE3YIbTATOB Pa0OTHI MPOCTEHIINX alITOPUTMOB
yIOPaBICHUSI HWCIOJHUTEISIMH M BBIUHUCIUTEIBbHBIX anroputMoB. OrmnpeneneHue
UCXOJHBIX JTAHHBIX, MIPU KOTOPBIX aJITOPUTM MOXKET JIaTh TPeOyeMblil pe3yibTarT.

Drarbl penieHus 3a1a4d Ha komnblotepe. SA3bik nporpammupoBanus (Ilackans,
Python, Java, C++, C#). OCHOBHBIE KOHCTPYKIIMU S3bIKa IPOrPAMMHPOBAHUS.
Tunsl JaHHBIX: LEIOYUCICHHBIC, BEIIECTBEHHBIE, CHMBOJIBHBIE, JIOTHYECKHE.
Bernenus. CoctaBubie ycnoBus. L{uknbl ¢ ycmoBueM. LIUkibl mo mepeMeHHOM.
Hcnonb3oBanue TabIUL TPAaCCUPOBKH.

Pa3zpaboTka u mporpamMmHasi peaju3anusi aJrOpUTMOB PEIIEHUS TUIIOBBIX
3ajauy Oa3oBoro ypoBHs. Ilpumepsl 3amau: anropuTMbl OOpabOTKM KOHEUHOM
YHUCIJIOBOM I10CJIEI0BATEIBHOCTH (BBIUMCIEHUE CYMM, IPOU3BEACHUI, KOIMYECTBA
AJIEMEHTOB C 3aJaHHBIMM CBOMCTBAaMHM), AJITOPUTMBI AHAJIW3A 3alIMCH YUCEN B
MO3UIIMOHHOM CUCTEME CUHMCIICHUS, allTOPUTMBI PEIIeHHUs 3a/1a4 METOI0OM repedopa
(mouck HanOOIBIIEro OOIIETO ASTUTENS IBYX HATypaIbHbBIX UHCEI, IPOBEPKA YNCIIA
Ha MPOCTOTY).

O6paboTka CHMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  QYHKIMM  A3bIKa
IIPOrpaMMHUPOBAHHUS 111 00paOOTKH CUMBOJIBHBIX CTPOK.



TabnuuHble BEAMYMHBI (MAcCUBBI). AJTOPUTMBI PabOTHl € 3JIEMEHTaMU
MaccuBa C OJHOKpAaTHBIM MPOCMOTPOM MAacCHBA: CYMMHPOBAHHUE DJIEMEHTOB
MaccHBa, MOJACYET KOJIUYECTBA (CYMMBI) 3JIEMEHTOB MACCHUBA, YIOBJIETBOPSIONIUX
3aIaHHOMY YCIIOBHUIO, HAaxO0JICHUE HauOOJIbIIero (HaMMEHBIIEr0) 3Ha4YCHUs
AJIEMEHTOB MAacCHBa, HaXO0XJCHUE BTOPOTO IO BEJIMYUHE HAUOOJIBIIETO
(HauMEHbIIIEeT0) 3HAYEHUS, TUHEUHBINA MMOUCK JIEMEHTA, MEPeCTaHOBKA SJIEMEHTOB
MaccuBa B 0OpPaTHOM HOpPSJIKE.

CopTupoBka OJHOMEpHOTO MaccuBa. IIpocTeie METOIBl COPTHPOBKHU
(Hampumep, MeTojA TMy3bIpbKa, METOJ BbIOOpA, COPTUPOBKA BCTaBKaMU).
ITonmmporpamMMsl.

NupopmManmoHHbIE TEXHOJIOIHH

Ananu3 ganHbiX. OCHOBHBIE 3a/JlauM aHAJIM3a JIaHHBIX: MPOTHO3UPOBAHUE,
Kinaccuukanus, KiacTepusalusi, aHaiu3 OTkJIoHeHui. [locrmenoBaTenbHOCTD
peleHus 3a7ad aHajin3a JaHHBIX: COOpP MEPBUYHBIX JAHHBIX, OUYMCTKA W OIICHKA
KauecTBa JTaHHBIX, BBIOOP W/WJIM MOCTPOSHUE MOJETH, MpeoOpa3oBaHUE JTaHHBIX,
BU3YyaJIU3allusl TAHHBIX, HHTEPIIPETAIIUS PE3yJIbTaTOB.

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOiwIl. BeryucieHue CyMMbl,
cpeaHero apuMeTHIecKoro, HAMOOJBIIET0 U HAMMEHBINIET0 3HAYCHUH JUana3oHa.

KomneroTepHo-MaremMaTH4eCcKue MOJEJIH. Oranbl KOMITbIOTEPHO-
MaTEMaTUYECKOTO MOJICIUPOBAHMS: TOCTAHOBKA 3a/aud, pa3paboTKa MOJENH,
TECTUPOBAHUE MOJIEIM, KOMIIBIOTEPHBII JKCIIEPUMEHT, AaHAJIU3 PE3YJIbTATOB
MOJEIUPOBAHMUS.

UucneHHoe pelieHne ypaBHEHUH ¢ TTIOMOIIBIO MOI00pa mapamMeTpa.

Tabmuunble (pensuuoHHBIC) 0a3bl JaHHBIX. Tabmuia — TpeAcTaBICHUE
cBeleHHil 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amucek. Kimrou tabmunel. Pabora c
roroBoii 0a30il JaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [lOMCK, COpPTHpOBKa H
dunbTpanusa 3anuceil. 3ampockl Ha BBHIOOPKY JAHHBIX. 3aIlpOCHl C MapaMeTpaMH.
Boluncnsiembie moJst B 3ampocax.

MHorotabnnyHble 0a3bl JaHHBIX. THUIBI CBSA3EH MEXAY TaOJIUIAMU. 3alpOChI
K MHOrOTaOJIMYHBIM 0a3aM JaHHBIX.

CpelncTBa UCKYCCTBEHHOTO HHTEIUIeKTa. CepBUCHl MAIIMHHOTO TMEPEBOJA U
pacno3HaBaHus yCTHOM peun. HWaeHTudukamms W TOWCK HM300paKeHUH,
pacnio3HaBanue jull. CamooOy4aromuecss cUCTeMbl. MICKyCCTBEHHBII UHTEIIEKT B
KOMIIBIOTEPHBIX Hrpax. Vcrmosib30BaHHE METOJIOB MCKYCCTBEHHOI'O MHTEIIEKTa B
oOydarommx cuctemax. Vcmonb30BaHNE METOJ0B MCKYCCTBEHHOTO WHTEJICKTA B
pobGoTtorexnuke. HMHTepHer Bemied. [lepcmeKTUBBI pPa3BUTHS KOMIIBIOTEPHBIX
MHTEJUIEKTYaJIbHbBIX CUCTEM.



IVIAHUPYEMBIE PE3YJbTATBI OCBOEHHUS IPOTPAMMBI IIO
WH®OPMATHUKE HA YPOBHE CPEJHETO OBIIET'O OBPA3SOBAHUS
(BA3OBBIN YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  Pe3yNbTaThl  OTPAXalOT TOTOBHOCTH U  CIOCOOHOCTh
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3MLIMEH
JUYHOCTH, CHUCTEMOW UEHHOCTHBIX OpHUEHTAlMi, MO3UTUBHBIX BHYTPEHHUX
yOeXJeHul, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO
oOILIeCTBa, paCIIMPEHHE KU3HEHHOI'O OMbITAa U OIbITa JIEATEIbHOCTU B MPOLECCE
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HalpaBieHUM
BOCHHUTATENIbHON JesTeNbHOCTU. B pe3ynpTaTe nzyueHus uHGOpPMaTHUKU HA YPOBHE
cpenHero obmero oOpa3oBaHus y oOywaromerocs OynyT copMUpOBaHBI
CJIEAYIOIINE JINYHOCTHBIE PE3YIbTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S3aHHOCTEM, yBaKEHHE 3aKOHA
U TpaBOMOpPSIKA, COONIOACHHE OCHOBOIOJATAIOIIMX HOPM HH(OPMAIMOHHOTO
npaBa U UHPOPMAIIMOHHOI 0€3011aCHOCTH;

TOTOBHOCTb IIPOTUBOCTOSITH HJEOJIOTMM OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(POOUM, NUCKPUMHUHAIMM 110 COLMUAIbHBIM, PEIUTHO3HBIM, PAacOBBIM,
HalMOHAJIBHBIM IIPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOE OTHOILIEHUE K UICTOPUYECKOMY HACIEIUIO, JOCTHXKEHUsIM Poccnn
B HayKe, HCKYCCTBE, TEXHOJIOTHsIX, TOHUMaHNE 3HaYeHUsI UHPOPMATHUKH KaK HAyKH
B )KM3HH COBPEMEHHOT'0 OOIIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTh OLIEHMBAaTh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE pPEIlEHUs,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTepHerT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIKOYAas JCTETUKY HAy4YHOIO H
TEXHHUYECKOT0 TBOPYECTBA;

CHOCOOHOCTh BOCHPUHHMMATH pPa3lIU4YHBIE BHUJbBI HCKYCCTBA, B TOM YHCIE
OCHOBaHHbBIE Ha MCIIOJIH30BAaHUH HWH(OPMALIMOHHBIX TEXHOJIOTHA;

5) pu3nvecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO W 0Oe3omacHOro  oOpaza  JKWU3HHU,
OTBETCTBEHHOI0 OTHOIIEHHS K CBOEMY 3J0pPOBbIO, B TOM 4YHCIE MU 3a CYUET



coOmroieHus: TpeboBaHUI 0€30M1aCHOM dKCIUTyaTallui CPeACTB UHPOPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTU TEXHOJOIMYECKOW Y COLHMAIBHOU
HaIpaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

uHTepec K cdepaM MNpoPecCHOHANBHON JEeATENbHOCTH, CBS3aHHBIM C
nHPOpPMATUKOHN, TpPOrpaMMUpPOBAHHEM U HWH()OPMAIIMOHHBIMU TEXHOJIOTUSIMHU,
OCHOBAHHBIMU Ha JJOCTUKEHUSX UHPOPMATUKU U HAYYHO-TEXHUYECKOTO Iporpecca,
yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiedl mpodeccuu U peaan3oBHIBAThH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpPa30BaHHUIO Ha
MPOTSHKEHUHU BCEH JKU3HU,

7) 3K0JI0THY€eCKOT0 BOCTITUTAHMS

OCO3HAHHE TJI00AJILHOTO XapaKTepa SKOJOTHYeCKUX MpoOjieM U MyTed HuX
pelieHrs, B TOM 4YuClIe ¢ Yy4€TOM BO3MOXKHOCTEH WH(OpMaIMOHHO-
KOMMYHHMKAITHOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI UHPOPMATUKHU, TOCTHKEHHUSIM HAyYHO-TEXHUUYECKOTO Mporpecca
U OOUIECTBEHHOM TMPAaKTHUKW, 3a CYET TOHUMAHHS POJM HHPOPMALUOHHBIX
pecypcoB, HMH(OPMAIMOHHBIX MPOIECCOB W HMHPOPMALMOHHBIX TEXHOJIOTHHA B
yCcIoBUAX HUGPOBOM TpaHchopMalMu MHOTHUX cQep KU3HU COBPEMEHHOTO
00I1IeCTBa;

OCO3HAHHME IEHHOCTH HAYYHOM MIESTEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
POEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE.

B mporiecce nocTHKeHNUS TUYHOCTHBIX PE3YIBTATOB OCBOEHUS ITPOTPAMMBI T10
uHbopMaTHKE y OO0yYaIOIMUXCS COBEPIICHCTBYETCS SMOIMOHANBHBIA HWHTEIICKT,
MpeanoIaralmuii copMupoOBaHHOCTD:

CaMOPETYJIMPOBaHUsA, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE HNPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIECHHE, CIOCOOHOCTh aJalNTUPOBATHCS K
HMOIMOHATLHBIM U3MEHEHUSM | MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIIMU, BKIIOYAIOUIEH CTPEMJICHHE K JIOCTUKEHHUIO LETU U
ycnexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh MCXOJs M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKJIIOUYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSTHUE
JIPYTUX, YUYUTBHIBATh €r0 MPHU OCYIIECTBICHUM KOMMYHUKAIIMHU, CHOCOOHOCTH K
COUYBCTBUIO U COINEPEKUBAHUIO;



COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOLLEHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbraTe wu3ydeHmss HHOOPMATHKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpeAMETHbBIE
pe3ynbTaThl, OTPaXEHHBIE B YHHMBEPCATHHBIX yUEOHBIX ICHCTBHSX, a MMEHHO:
MO3HaBaTEeNbHBIC YHHUBEpCAJIbHBbIE y4eOHBIE JIEHUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHbIE YyueOHBIE IEHCTBUS, pPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JCHCTBUS, COBMECTHAS JESTEILHOCTb.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecCKHe JeHCTBUS:

CaMOCTOSATCILHO  (OPMYJIMpOBATh M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBCHHBIM MPH3HAK WM OCHOBAHUS I CPaBHCHMS,
Kiaccudukaruu u 006001eHNS;

OTIPENIETATh IETN JeATSIBHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
TOCTH)KCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TTPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSIX;

pa3pabaTeiBaTh TUIAH PEIICHUs MPOOJIEMBl ¢ YUETOM aHAIHM3a UMEIOIIIXCS
MaTepUAITBHBIX U HEMaTepUAITBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B IEATEIHHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB
TeJISIM, OTICHUBATh PUCKU TTOCIICICTBUH JICSITEIbHOCTH;

KOOPJMHUPOBATH U BBIIIOJIHATH PA0OTY B YCIOBUSAX PEATBHOTO, BAPTYAJILHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIe0BaTEIbCKUE TeHCTBUSI:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON eI TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus MmpoOJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSATEILHOMY MOUCKY METO/IOB PEIICHUS TPAKTUYCCKUX 33724, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OBJIAJICTh BUJAMHU JCSATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHWS, €Tr0
WHTEPIpPETAlNY, TPEeOOpPa3OBaHUI0 ¥ TPUMEHEHUIO B PA3UYHBIX YYEOHBIX
CUTYallusX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOEKTOB;

dbopMupOBaHWE HAYYHOTO TWUMA  MBIIUICHUS, BJIQJACHUE  HAyIHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSIMHA W METOJAMU;



CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJayd B 00pa30BATEIBHOU
JESATENHPHOCTH U )KU3HCHHBIX CUTYaITUsX;

BBISBJISATh TPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 3a/ady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIS TOKAa3aTEIbCTBA CBOUX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJITh 1I€JICHANPABJICHHBINM MOUCK TMEPEHOCa CPEACTB U CHOCOOOB
NercTBUS B TPOGECCUOHATIBHYIO CPEIY;

NEPCHOCUTh 3HAHWS B TI03HABATEIBHYIO U MPAKTHYECKYH 00J1acTH
KU3HEEATEITHHOCTH;

UHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HWJICH, MpEJIaraTb OPUTHHAIBHBIC MOJXOABI U PEIICHHMS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

BJIa/ICTh HABBIKAMH IOTYYCHUST WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEIbHO  OCYIIECTBJISITh  TOUCK,  aHaJIu3, CHCTEMaTU3aIui0 |
UHTEPIPETAIMIO HHOOPMALIUK PA3JIMYHBIX BUJIOB M ()OPM IIPEICTABICHUS;

co3/laBaTh TEKCThl B pa3lW4yHBIX ¢opmarax ¢ y4ETOM Ha3HAUCHUS
uHQopMalMK M 1EJIeBOM  ayAUTOPWUM, BBIOMpas ONTHUMAJIbHYIO  (QopMmy
IpPEACTaBICHUS U BU3YyaIH3alliu;

OIICHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTh HWH(OpMamuu, €€ COOTBETCTBHUE
IIPaBOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

UCIIONIB30BaTh  CPEJACTBA  MH(DOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTraHU3aIlMOHHBIX
3a/1a4 ¢ coOM0AeHNEM TpeOOBaHUI S)PTOHOMUKH, TEXHUKHU 0€30MaCHOCTH, THTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX W ITHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e301acHOCTH;

BJIQJIETh ~ HABBIKAMHU  pACIO3HABAaHUS M 3allUTHl  WHGOpMAINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacCiio3HaBaTb HeBep6aJIBHBIC CpeacTBa O6HleHI/I$I, IIOHUMAaTh 3HAYCHUC
COLMAJIbHBIX 3HAKOB, pPacCIlO3HAaBaTh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ nu
YMETb CMSITYaTh KOH(MIUKTHI,



BIAJETh  PA3IUYHBIMU  criocoO0amMu  OOIIEHHWS U B3aUMOJEHUCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS.

2) coBMecTHAasl 1eATeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYILIECTBA KOMAHIHOW M WHIWBUAYaJbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;

OPUHUMATh L€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPIMHUPOBATh AEHUCTBHUS MO €€ TOCTUKEHHIO: COCTABIIATh

iaH JEWCTBHM, pacupenessaTb pPOJU C YYETOM MHEHUN YYaCTHHKOB,
00CYXJ1aTh PE3yJbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa M KaXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIN I
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TPOEKThI, OLEHUMBATh HJAEH C TMO3HMIUU HOBU3HBI,
OpUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIAITh TMO3UTUBHOE CTPATErMYECKOE TOBEJEHHE B Pa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe AeilicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYHIECTBIIATh IMO3HABATEJIBHYIO NIE€SITEIbHOCTh, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NEATEIIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATEIHLHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOIO MPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHHUIT;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOH DSPYAHUINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0O0pa3oBaTENbHBIA U
KYyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalldsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATEJIIbHOW  peduiekcud Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENbHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBAaHMI; HCIOJIb30BaTh MPUEMBI peQIEKCUU NJIs OLEHKU CHUTYyallMd, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHA ce0s U APYTUX:

OpPUHUMATH ce0sl, MTOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA,;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B npornecce mzydenus kypca mHpopMaTuku 6a3oBoro ypoBHs 6 10 knacce
oOydJaroImmMMuCs OYAyT JOCTUTHYTHI CICAYIOIINE MPEAMETHBIC PE3YJIbTATHI:

BJIQJICHHE TIPCJCTABICHUSAMH O pPOJUM HHPOPMAIIMM M CBSA3aHHBIX C HEH
NPOIIECCOB B TPHPOJC, TEXHUKE MW OOIIECTBE, TNOHATUIMH «HUHMOpMAIUsI»,
«MH()OPMAITMOHHBIN MTPOLIECC), KCUCTEMAY, KKOMITIOHEHTHI CUCTEMBI», «CUCTEMHBIN
abdexTy, «MHPOpMaLIOHHAS CUCTEMAY, KCUCTEMa YIIPABICHUSY;

BJIQJICHHE METOJaMH ToucKka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepus3oBaTh OOJbIINE JaHHbIC, MPUBOAUTH MPUMEPHI
MCTOYHUKOB MX MOJIYYCHHSI ¥ HAMPABIICHUS UCIIOJIb30BAHNUS,

MOHMMAaHUE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOWIJIBHBIX KOMITHIOTEPOB, TEHACHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTUIA;

BJIa/ICHHE HABbIKaMHU PAOOTHI C ONEPAIMOHHBIMU CHCTEMAaMH, OCHOBHBIMH
BUJIaMU MTPOTPAMMHOTO 00ECTIeYeHUS JJIs PelIeHHs YIeOHbIX 3a7a4 110 BEIOpaHHOM
CHeIUATH3aIIH;

coOmioieHne TpeOOBaHUM TEXHUKU O€30MAaCHOCTH U TWTHMEHBI MpH padboTe ¢
KOMITBIOTEpaMH U JPYTHMH KOMIIOHEHTaMH MH(PPOBOTO OKPYKEHUS, TOHUMAHUE
MPABOBBIX OCHOB HKCIOJB30BAHMS KOMITBIOTEPHBIX MpOTpamMM, 0a3 MaHHBIX H
MaTepHalioB, pa3MENIEHHBIX B ceTu HTEpHET;

MOHMMAaHWE OCHOBHBIX MPHUHIIUIIOB JHCKPETH3AIMU PA3JIMYHBIX BHJIOB
uHOpMaIK, yMEHHE ONpeneisaTh WHPOPMAIMOHHBIM OOBEM TEKCTOBBIX,
rpaduUecKrX U 3ByKOBBIX JAHHBIX MPH 33IaHHBIX TApaMeTpax AUCKPETU3AINY;

YMEHHE CTPOUTH HEPAaBHOMEPHBIC KOJMBI, JOMYCKAIOIINE OJHO3HAYHOE
JEKOJIMPOBaHUE COOOIICHUH (TIPePUKCHBIE KObI);



BJIQ/JICHUE TEOPETUYECKUM anmaparoM, MO3BOJIAIOIIMM  OCYIIECTBISATH
MPEACTAaBICHUE 3aJaHHOIO0 HATYpPAJbHOIO 4YHCIa B PA3JIMYHBIX CHCTEMax
CUMCJICHUS, BBINOJHATh MpPeoOpa3oBaHUsl JIOTMUECKHX BBIPAKEHUH, HCHOJbB3YS
3aKOHBI aIreOpbl JOTUKY;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBaHHbIE TEKCTOBbIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCTIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

B mpouecce uzyuenus kypca nHpopmaTtuku 6a3oBoro ypoBHsi ¢ 11 knacce
oOy4aromumMucs OyAayT JOCTUTHYTHI CIEAYIOIINUE MPEAMETHBIEC PE3YNIbTATHI:

HaJIMYWeE MPECTaBICHUN 0 KOMIIBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
Mupe, 00 O0mMX MNpUHIMNAX pa3padOoTKu M (YHKIUOHUPOBAHUS MHTEPHET-
IIPUIIOKEHUM;

NOHUMaHHE Yyrpo3 UHPOPMALIMOHHOM O€30MaCHOCTH, UCTIOJIB30BaHHE METOJI0B
U CPEACTB MPOTUBOJCHUCTBUS ATHUM yIpo3amM, COOJIIOJeHUE Mep Oe30MacHOCTH,
NpeI0TBPAIIAIONINX HE3aKOHHOE PacCIpOCTpaHEHUE IEPCOHATBHBIX JaHHBIX;

BJIQJICHUE  TEOPETUYECKUM  ammaparoM, MO3BOJISIIONIMM  OINpPEACNAThH
KpaT4allliuii MyTh BO B3BEIIEHHOM Tpade U KOJUYECTBO MyTeil MEX1y BEPIIMHAMHU
OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada;

YMEHME 4YUTaTh M IIOHUMATh IPOIPAMMBI, PEAINU3YIOIINE HECIOKHBIC
JITOPUTMBbl 00PAOOTKH YUCIIOBBIX U TEKCTOBBIX JIaHHBIX (B TOM YHCJIE MAaCCUBOB U
CHUMBOJIbHBIX CTPOK) Ha BBIOPAHHOM JUIsl H3YYEHHUS YHHUBEPCAJIBHOM SI3bIKE
nporpaMmMupoBaHusa BbicOkoro ypoBHsi (Ilackanb, Python, Java, C++, C#),
aHaAJIM3UPOBATH AITOPUTMBI C MCIIOJIB30BAHUEM TaOJIUL] TPACCUPOBKH, ONPEIEIISTH
0€3 MCII0JIb30BaHUsl KOMIIBIOTEPA PE3YIIbTATHI BHIITOJHEHUS HECIOKHBIX POrpamm,
BKJIFOYAIOIIMX ILMKJIBI, BETBICHUSANW MOANPOTPaMMBbI, NPH 3aJaHHBIX HCXOIHBIX
JaHHBIX, MOIU(UIMPOBATH TOTOBbIE MPOrpPaMMBbl Ul DPELIEHUS HOBBIX 3ajad,
UCIIOJIb30BaTh MX B CBOMX IIpOrpaMMax B KauyecTBE IMOANPOrpaMM (IIPOLENYP,
yHKIH);

YMEHHE  pEealu30BbIBaTh Ha  BBIOpAaHHOM  JUIsI  HM3Y4Y€HUS  S3BIKE
nporpaMMmupoBanus Beicokoro ypoBHs (Ilackane, Python, Java, C++, C#) TunoBsle
QITOPUTMBI OOpAa0OTKM 4YMCEJI, YUCIIOBBIX IOCIEAOBATEIBHOCTEH W MACCHBOB:
NpeJCTaBICHNE 4YMcia B BHJE HaOOpa MPOCTBIX COMHOXKHTENEH, HaxOXIEeHHE
MaKCUMaJbHOM (MHUHMMAJIbHOW) IU(PHI HATYpPaJbHOTO YHCNA, 3alMCAHHOTO B
CUCTEME CUMCIEHUS C OCHOBAaHMEM, He mpeBblmaromuM 10, BbIYKCIECHUE
OOOOMIEHHBIX  XAapaKTEPUCTHK  OJJEMEHTOB  MacCHBa WM YHUCJIOBOM
MOCIIEAOBATENBHOCTH  (CYMMBI, TPOM3BEJEHUS, CpEIHEro apuMeTudecKoro,
MUHHAMAJIBHOTO M  MaKCHUMAaJbHOTO  3JIEMEHTOB, KOJIMYECTBA  3JIEMEHTOB,
YIOBJIETBOPSIIONINX 3aJAHHOMY YCIIOBUIO), COPTUPOBKY 3JIEMEHTOB MaCCHBA;



YMEHUE HCMOJb30BaTh TaOiau4Hble (pEesSlUOHHBIE) O0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBJIATH 3alpochl K Oa3aMm JOaHHBIX (B TOM YHCIE 3alpochl C
BBIUHCIIIEMBIMU TOJSIMHU), BBINOJHATH COPTUPOBKY M IOMCK 3amucedl B 0ase
JAHHBIX, HAIOJHATH pa3paboTaHHYI0 0a3y JaHHBIX, YMEHUE MCHOJIb30BaTh
ANEKTPOHHBbIE TAOMUIBl JJI aHaAIM3a, NPEACTaBIEHUS U OOpabOTKU JaHHBIX
(BKJIIOYAsi BBIYKMCIEHHE CYMMBI, CPEIHEro apu(pMeTHUYecKOro, HauOOJbLIEro u
HAaMMEHBLIET0 3HAUYECHUH, pellieHue ypaBHEHU);

YMEHHE HMCMOJIb30BaTh KOMITBIOTEPHO-MATEMaTHUYECKIE MOJEIN AJisl aHAIU3a
00BEKTOB U MPOIIECCOB: (POPMYIUPOBATH 1IEJIb MOACIUPOBAHUS, BHIOIHATH AaHAIN3
pE3yNIbTATOB, MOJYYEHHBIX B XOJI€ MOJEIMPOBAHUSA, OIEHUWBATH COOTBETCTBUE
MOJIENTN MOJIEIUPYEMOMY OOBEKTY HWJIM MPOIECcCy, NPEICTaBIATh Pe3yIbTaThl
MOJIETMPOBAHMS B HATJISITHOM BUJIE;

yMEHHE OpraHu30BBIBaTh JMYHOE WH(GOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX IIU(PPOBBIX TEXHOJIOTUH, TOHUMAaHUE BO3MOXKHOCTEMH
U(GPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYr, HU(POBBIX 00pa30BaTEIbHBIX
CEpPBUCOB,  TOHMMaHHE  BO3MOXKHOCTEH W  OrpPaHMYEHUN  TEXHOJIOTHM
MCKYCCTBEHHOTO MHTEJUIEKTA B PA3JIMYHBIX 00JACTAX, HAIMYME MPEACTaBICHUIN 00
UCIOJIb30BaHUH MH(POPMAIIMOHHBIX TEXHOJIOTHI B pa3IMUHBIX MPOPECCUOHATBHBIX

chepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabublie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. llndpoBas rpaMoTHOCTH
11 Kommnerorep: anmapaTHoe U MpOrpaMMHOE 6 0 0 bubnuorexa [JOK
' obecrieuenue, (paittoBas cucremMa https://m.edsoo.ru/af8b25f4
Hroro mo pazgeny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKHU
)1 Nudopmanus u uHGOpMAITMOHHBIE 5 0 0 bubnuoreka [IOK
' MPOLIECCHI https://m.edsoo.ru/af8b25f4
5 [IpencraBnenue nadopmaiuu B g 0 0 bubnuoreka [JOK
' KOMITBIOTEPE https://m.edsoo.ru/af8b25f4
2.3 DIIeMEHTHI alnreOpbl JOTUKH 8 1 0 bubmorexa HOK
https://m.edsoo.ru/af8b25f4
Hroro no pazneny 21
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH
TexHonoruu 06pabOTKU TEKCTOBOM,
. N bubmuoreka [JOK
3.1 rpaduyeckoil ¥ MyJIbTUMEIUITHON 7 1 0
https://m.edsoo.ru/af8b2514
nHpopMaruu
Hroro no pazaeny 7
OBIIEE KOJIMYECTBO YACOB I1O0 34 ’ 0
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
1.1 CereBble HHPOPMAIIMOHHBIE TEXHOJIOTHH 5 0 0 brbnmorexa [HOK
https://m.edsoo.ru/f47857¢0
1.2 OcHOBBI colMaTbHOU HH(OOPMATUKH 3 0 0 Bubnmorexa [IOK
https://m.edsoo.ru/f47857e0
Hroro no pazneny 8
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 14| 5 1 0
H(OPMAIHOHHOE MOEMPOBAKHE https://m.edsoo.ru/f47857e0
Hroro no pazneny 5
Pa3znen 3. AinroputMbl 1 MPpOrpaMMHUpOBaHue
31 AJTOPUTMBI U JIEMEHTHI 1 1 0 bubnuoreka [JOK
' IPOTPaMMHUPOBAHUS https://m.edsoo.ru/f47857e0
Wroro no pazgeny 11
Paznen 4. UndopmanmoHHbIe TEXHOJIOTHH
4.1 DNIEeKTPOHHBIC TAOTHIIBI 6 0 0 Bubmiorexa OK
https://m.edsoo.ru/f47857¢0
4.2 ba3bl nanHBIX 2 0 0 Bubmiorexa OK

https://m.edsoo.ru/f47857¢0




bubmuoreka [JOK

: 2

4.3 CpencrBa HCKYCCTBEHHOTO MHTEIIEKTA hitps://m.edsoo.ru/f47857¢0
Hroro no pazgeny 10
OBLIEE KOJIMYECTBO YACOB I10 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
uugpoBbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTnueckue op
Bcero o0pa3oBarte/ibHbIE
padoTsbI padoThI
pecypchl
TexHuka 6€301aCHOCTH ¥ TUTHEHA IIPU
1 abote ¢ kKoMmmbioTepamu. [IpuHIUIIBI 1 0 0 bubmorexa HOK
p pait. L ipuit https://m.edsoo.ru/820e7a19
paboThl KOMITbIOTEpA
) TeHIeHIIMU Pa3BUTHS KOMITBIOTEPHBIX 1 0 0 bu6moreka [IOK
TEXHOJIOTHI https://m.edsoo.ru/06b14abb
b K
3 [IporpamMmmHOE 0bOecrieueHrne KOMITbIOTEpa 1 0 0 nommorexa O
https://m.edsoo.ru/dc08b2c6
4 Omneparnuu ¢ (aiiaMu 1 TarkaMmu 1 0 0 bubmorexa OK
https://m.edsoo.ru/228ee427
5 PaboTa ¢ mpukiIaHBIM TPOTrpaMMHBIM 1 0 0 bubnuoreka [IOK
obecrieueHreM https://m.edsoo.ru/cdfae35e
3aK0HOIATEILCTBO POCCUIICKO
bu6mmoreka [JOK
6 denepanuu B 001aCTH MPOTPAMMHOTO 1 0 0
https://m.edsoo.ru/06a855bf
obecrnieueHus
7 JIBOoMuHO€ KOJUpPOBaHUE 1 0 0 Eubmorexa HOK
https://m.edsoo.ru/38214cec
8 [Toaxoap1 K M3MEPEHUIO HHPOPMALTUH 1 0 0 bubmorexa OK
https://m.edsoo.ru/9deef96b
9 WNudopmanmonssie mpoueccol. [lepegaya u 1 0 0 bubnuorexa [IOK

XpaHeHue uHpopMaum

https://m.edsoo.ru/da4dd13d




bubnuoreka [IOK

10 O6paboTtka nnpopmauu
https://m.eds00.ru/60f2394f
1 Cucrembl, KOMIIOHEHTBbI CUCTEM U UX bubnuorexa [JOK
B3aMMO/ICHCTBHUE https://m.edsoo.ru/abbcd321
b K
12 Cucrembl CUUCICHUS nommorexa 11O
https://m.edsoo.ru/b3b712c0
AnropuTMBI IEpEBOIA yncen U3 P-uuHoit
P pepoa bubmmoreka [{OK
13 CHUCTEMBI CUHCJICHUS B IECATUUHYIO U
https://m.edsoo.ru/06c384e6
00paTHO
14 JIBonuHasi, BOCbMEpPUYHAs U bu6moreka [IOK
LIECTHAALIATEPUYHASA CUCTEMBI CYUCIIEHUS https://m.edsoo.ru/abbcd321
s Apudmernueckue onepanuu B bubnuoreka [JOK
MO3UIMOHHBIX CHCTEMAaX CUHCJICHUSI https://m.edsoo.ru/de2¢5353
16 [IpencraBieHue LeabIX U BEMECTBEHHBIX bu6moreka [IOK
YHCell B MaMATH KOMIIbIOTEPA https://m.edsoo.ru/b2010e6e
bu6moreka [IOK
17 K
OAMPOBARHE TEKCTOB https://m.edsoo.ru/8f8cd2cb
. bub OK
18 KonupoBanue nzo0pakeHuit nommorexa L
https://m.edsoo.ru/5dd23ae4
bub OK
19 Konnposanue 3Byka nommorexa L
https://m.edsoo.ru/a8b48364
bub K
20 Bricka3piBanus. Jlornueckue onepanuu noamoreka O
https://m.edso0.ru/61d9006a
)1 Jlornueckue BeIpaxeHus. TaOmuIbI bubnuoreka [JOK
HMCTUHHOCTHU JIOTUYECKUX BBIPAKECHUN https://m.edsoo.ru/4c662a0d
” Jlornueckue onepanuy U ONEpaLuy Haj bubnuorexa [IOK

MHOXCCTBaMH1

https://m.edsoo.ru/ad7328fc




bubnuoreka [IOK

23 3aKOoHBI aNredpsl JOTUKU
https://m.edsoo.ru/4fad160e
4 Pemrenne npocTenmmx J0ruyecKux bubnuorexa [JOK
yYpaBHEHUH https://m.edsoo.ru/bb9d8b7f
Jlornueckue kiuu. [loctpoenue
25 J10r1/1qec1<oroql;§I QKEHUS C zHHOﬁ bubmmorexa [TOK
N P A https://m.edsoo.ru/f1593521
TaOIUIEH UCTUHHOCTH
26 Jloruueckue 37eMEHThl KOMIIBIOTEpA bubnmorexa [TOK
P https://m.edsoo.ru/46ba058b
7 KounTponbHas pabota no teme bubnuoreka [IOK
"TeopeTudeckrie OCHOBBI HHPOPMATHKHU" https://m.edsoo.ru/5fad1b53
)3 TexcToBBIN IpoLIECCOp U €r0 Oa30BbIE bubnuoreka [JOK
BO3MOYKHOCTH https://m.edsoo.ru/aa862c53
29 KonnextuBHas paboTa ¢ TOKYMEHTOM. bubnuoreka [IOK
[IpaBuna opopmiienus pedepara https://m.edsoo.ru/aaba738¢
bu6moreka [IOK
30 P
actpoas rpauka https://m.edsoo.ru/bOececed
31 Bekropnas rpaduka bubmorexa HOK
https://m.edsoo.ru/c686f9bb
Coznanue u npeodpa3oBaHue
A peobp bu6mmoreka [JOK
32 ayIUOBU3YaIbHBIX OOBEKTOB.
https://m.edsoo.ru/45633de5
KomnrerotrepHsie npe3eHTanuu
13 [IpuHUHUIIBI TOCTPOEHUS U PEIAKTUPOBAHUS bubnuoreka [JOK
TPEXMEPHBIX MOJICIICH https://m.edsoo.ru/d7253a6a
KonTponsHas pabota o Teme
34 "TexHonoruu 00pabOTKH TEKCTOBOM, bubnmnoreka [JOK

rpaduuecKkoil U MynbTUMEANHHON
uHpopmanun"

https://m.edsoo.ru/acc1db62
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
uudpoBbIe
Ne i/ Tema ypoka Konrpoabubie | IlpakTHyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[TpuHIUIIBI TOCTPOEHUS U anmapaTHbIe
KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
bubmmoreka [{OK
1 Ceresble npoTokobl. Ceth HTEpHET. 1 0 0
https://m.edsoo.ru/04ed7e2d
Anpecanus B cetu Mnarepner. Cucrema
JTOMEHHBIX UMEH
Be6-caiit. Be0-cTpanuna. Bzaumoaeiicteue
Opay3epa c BeO-cepBepom. [unamuueckue
2 cf zjmp bl. Pa3 a6lc))TKI; I/IHTJ;[ HET 1 0 0 Bu6nmorexa [IOK
DAHMIEL . p N p https://m.edsoo.ru/189f67¢7
npuiokeHui (caiitoB). CeTeBoe XpaHEHHE
JTAHHBIX
3 Bunel nestensHoctu B cetu HTEpHET. | 0 0 bu6moreka [IOK
Cepsucel UnTepHeTa https://m.edsoo.ru/f51ef401
bu6mmoreka [JOK
4 CereBoii atuket. [IpobiieMa 1Mo yIMHHOCTH | 0 0 https://m.edsoo.ru/b0e87321
MOJTy4eHHOH MHPOPMAITIH https://m.edsoo.ru/50da30fb
https://m.edsoo.ru/5248229¢
I'ocynapcTBeHHBIC 3JIEKTPOHHBIC CEPBUCHI U
yAap P P bubmuoreka [JOK
5 yeayru. OTKpbIThIe 00pa3oBaTeIbHbIE 1 0 0
https://m.edsoo.ru/1658594e
pecypcbl
TexHOreHHbIE 1 5KOHOMUYECKHUE YTPO3HI,
6 cBsi3aHHBIE ¢ ucnoiab3oBanuem MKT. | 0 0 bubmuoreka [JOK

3amnuta HHPOPMAIUU 1 UHPOPMALTUOHHAS
0€30I1aCHOCTh

https://m.edsoo.ru/68ac9784




BpenonocHoe nporpaMMHOe oOecriedeHue

bubmuoreka [IOK

7
U c1Ioco0bI OOPHOBI C HUM https://m.edsoo.ru/039e1c9b
Opranu3zanus TMYHOTO apXUBa
g nHpopmanuu. Madopmanmonusie bubnuorexa [JOK
TEXHOJIOTHH U TIPO(ecCuoHabHAS https://m.edsoo.ru/7981dbas
NEeSITETbHOCTh
Mojenu 1 MOJETUPOBAHHUE.
bubmmoreka [{OK
9 [IpencraBnenue pe3yabTaToB
https://m.edsoo.ru/abbcd321
MO/IETTUPOBAHUS
10 I'padbl. Pemenue anropurMuyueckux 3ajaad, bubnuoreka [JOK
CBSI3aHHBIX C aHAJIN30M TpadoB https://m.edsoo.ru/079bc8f8
1 HepeBbsi. JIuCKpeTHbIE UTPBI JBYX UTPOKOB bubnuorexa [JOK
C MOJHOU uHpopMaruen https://m.edsoo.ru/68a2d279
Hcnonp3oBanue rpaoB U AepeBLEB IPU
pad AP P bu6moreka [IOK
12 OTIMCaHUU 0OBEKTOB M MPOIIECCOB
https://m.edsoo.ru/82cb0c49
OKPYXAIOIEro Mupa
13 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"UndopmanrionHoe moaenupoBanue" https://m.edsoo.ru/4b24ce20
14 AHaJIU3 anropuTMOB. DTaMbl PEIICHUS bubnuoreka [JOK
3a/1a4 Ha KOMIIbIOTEpPE https://m.edsoo.ru/c1535090
SA3b1k porpaMMupoBanus. OCHOBHbIE
15 KOHCT WU A3bIKa IPOrpaMMUpPOBaHUS bubmmorexa OK
pyKI porp p ' https://m.edsoo.ru/3012411
Twurel JaHHBIX
16 Bersnenus. CocraBHbIE YCIOBHUS Bubmmorexa LIOK
https://m.edsoo.ru/elb7db2d
7 Huxnsl ¢ ycnoBueMm. L{ukimisl o bubmuoreka [JOK

IIEPEMEHHOMN

https://m.edsoo.ru/10ab9353




Pa3paboTka u mporpaMMHasi peanu3anus

bubmuoreka [IOK

18
aJIrOPUTMOB PELICHU TUIIOBBIX 3a1a4 https://m.edsoo.ru/5d4f7ac9
PaspaboTka u mporpaMMHasl peaan3arins
P Porp P bu6mmoreka [{OK
19 AITOPUTMOB PELICHUs 3a1a9 METOJ0M
https://m.edsoo.ru/72al1b12
nepebopa
20 O06paboTKa CUMBOJIBHBIX JIAHHBIX bubnmorexa LOK
https://m.edsoo.ru/2d234361
bubmmoreka [{OK
21 Tab
abJIMYHbIE BEIMYUHBI (MACCHUBBI) hitps://m.edsoo.ru/b37f7ca0
bu6mmoreka [IOK
22 CopTupoBKa 0JTHOMEPHOTO MacCUBa
https://m.edsoo.ru/660ff291
73 TToAmporpavbI bubnuoreka [JOK
https://m.edsoo.ru/3bb7214a
24 KonTtponpHas padoTa o reme "ANropuTmsl bubnuoreka [IOK
Y 3JIEMEHTHI MPOrpaMMUpPOBAHUS" https://m.edsoo.ru/2ff5fd90
)5 Ananus gagaeiXx. OCHOBHEIE 3a1a4u bu6moreka [IOK
aHaIn3a JaHHBIX https://m.edsoo.ru/096dddd8
bu6mmoreka [JOK
[TocnenoBarenbHOCTD peIICHUS 3aa4
26 bubmuoreka [JOK
aHaJIN3a JAHHBIX
https://m.edsoo.ru/e0e7ee3b
bu6mmoreka [JOK
7 AHaJIM3 JJAHHBIX C TTOMOUIBIO AJIEKTPOHHBIX https://m.edsoo.ru/e0aaf73a
TaOJINILL https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
bubmuoreka [JOK
28 KomnerorepHo-mMaTeMaTHYECKHE MOIETU
https://m.edsoo.ru/2e62e4a7
29 PaGota ¢ roTOBOI KOMIIBIOTEPHOI MOJIENBIO bubmorexa [IOK

https://m.edsoo.ru/2acOc441




30 YucneHHoe pelieHre ypaBHEeHU! ¢ ] bubnuorexa [JOK
MOMOII[EIO TI0100pa TapaMeTpa https://m.edsoo.ru/c5699db9
bu6mmoreka [{OK
1 T 1
3 abnmuuHbIe (peNsIIIMOHHBIC) 0a3bl JaHHBIX hitps://m.cdsoo.ru/874681bd
b K
32 Pabota ¢ roToBoi#1 6a30ii JaHHBIX 1 nonHoreia LO
https://m.edsoo.ru/487808d8
bubmmoreka [{OK
33 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA 1
https://m.edso00.ru/9¢62b830
34 [IepcniekTUBEI pa3BUTHS KOMITBIOTEPHBIX | bubnuorexa [JOK
WHTEIIEKTYAIIBHBIX CUCTEM https://m.edsoo.ru/5225af37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

Bnagenue npexncraBiaeHUsIMU O POJM UH(POPMALMK U CBS3aHHBIX C HEH
MpOLIECCOB B MpUPOJE, TEXHUKE U  OOIIecTBe, MOHATHIMHU
«uHpopManus», «MH(OPMALTMOHHBIN IIpoLece», «CHCTEMaAY,
«KOMIIOHEHTBI CHUCTEMBI», «CUCTeMHBIH 3(PPeKrT», «uHPpOopMaIOHHAS
CUCTEMa», «CHCTeMa YIIpaBJIICHUS»; BJIAJ€HUE METOJaMU I[OMCKa
nHpopmauuu B ceTH VIHTEepHET, yMeHHME KpPUTHUYECKH OLEHUBATh

nH(popMalnio, MoJiyyeHHyto u3 cetu utepuer

1.2

YMeHue xapakTepu3oBaTh OOJbIIME JaHHBIE, HTPUBOIUTH MPUMEPHI

HUCTOYHHUKOB HUX IMOJIYYCHUS U HAIIPABJIICHUA UCIIOJIb30BAHUSA

1.3

[TonnMaHMe OCHOBHBIX MPHHITUIIOB YCTPOWCTBA M (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX M MOOMIIBHBIX KOMITBIOTEPOB; TEHACHITUI
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH; BIIaJICHHE HAaBBIKAMU PAaOOTHI C
OTIEPAIIMOHHBIMH CUCTEMaMH M OCHOBHBIMH BHJAMH IPOTPAMMHOTO
obecrieueHust I pemieHus y4eOHBIX 3a7a4 10  BBIOpaHHOM

cHeUalIn3aluu

[To reme «Teopetnueckue 0OCHOBBI HH(POPMATUKID)

2.1

[ToHumaHne OCHOBHBIX MPUHIUIIOB JUCKPETU3ALMH PAa3IUYHBIX BHUJIOB
uHbOpMallMK; yMEHUE ONpelensiTh HHPOPMAIUMOHHBIH  00BEM
TEKCTOBBIX, TIpaHUuecKux U 3BYKOBBIX JAHHBIX NPHU 33JaHHBIX

InapamMeTpax AUCKPCTU3AlU

2.2

YMeHue CTpouTh HEpaBHOMEPHBIE KObI, JOMYCKAaIOIUe OJHO3HAYHOE
JIEKOIUpOBaHUE CcooOIeHni (TpeduKCHBIE KOJbI); HCIOJIb30BaTh
pOCTEHINe KOJbl, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIISTH

OIINOKH IIpu nepeaavyec NaHHbIX

2.3

Brnanenue TCOPCTUYCCKHUM allllapaToM, MNO3BOJIAIOIIUM OCYIICCTBIIATDH
IMMPEACTABJICHUEC 3aJaHHOI'O HATYPAJIbHOTO YHCJIa B PA3JIMYHBIX CUCTEMAX

CUHCIICHUA
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Bilagenue TeopeTHYeCcKMM anImaparoM, I103BOJISIOIIMM  BBIIOJIHSATH
peoOpa3oBaHUs JIOTHYECKUX BBIPAKEHUH, UCTIONB3Ys 3aKOHBI areOpbl

JIOTUKH

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID)

3.1

Ymenue co3aaBaTb CTPYKTYPUPOBAHHBIC TCKCTOBBIC JOKYMCHTBI U
ACMOHCTPALIMOHHBIC MAaTCpHaAJIbl C HCIIOJIb30BAHHUEM BO3MOXKHOCTEH

COBPEMEHHBIX IPOIPAMMHBIX CPEACTB U 00JIaUHBIX CEPBUCOB

3.2

YMeHue ucnosp30BaTh TaOIW4HbIE (PENSLUOHHBIE) 0a3bl JAHHBIX, B
YaCTHOCTH, COCTaBJISATh 3ampockl B 0a3ax MJaHHBIX (B TOM 4HCIIE
BBIYKCIISIEMBIE 3alpOCH), BBHIIOJIHATH COPTHUPOBKY U IMOMCK 3aluced B

0a3e IaHHBIX; HAOJHATH pa3paboTaHHYIO 0a3y TaHHBIX

3.3

YMeHHe WUCMOb30BaTh  AJNEKTPOHHBIE  TAOMUIBI 7 aHAJIN3a,
MpeACTaBICHUST U 00paOOTKH MAHHBIX (BKIIIOYAsT BBIYHCIICHHE CYMMHBI,
cpenHero apugpMeTHIeCKOTo, HAaMOOIBIIIET0 ¥ HAUMEHBIIIETO 3HAYCHUH,

pelieHre ypaBHEHHiN)

11 KIIACC

Kon
NpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi

1

ITo Teme «IludpoBast rpaMOTHOCTHY

1.1

Hannuue mnpencTaBieHUil O KOMITBIOTEPHBIX CETSAX U WX POJIM B
COBPEMEHHOM MHpe; 00 oOmuxX MpUHIHUIAX pPa3pabOTKH U

(YHKIIMOHUPOBAHUS UHTEPHET-NPUIIOKEHHM

1.2

YMeHue OPraHru30BbIBATH JIMYHOC PIH(l)OpMaI_II/IOHHOC IIpOCTPAHCTBO C
HCIIOJIb30BAHUCM  PA3JIMYHBIX CPCIACTB I_II/I(i)pOBBIX TeXHOHOFHﬁ;
IMOHUMAaHUEe BO3MOKHOCTEH LII/I(l)pOBBIX CCPBUCOB I'OCYAAPCTBCHHLBIX
yciyr, I_[I/I(prBbIX O6pa30BaTeJ'IBHBIX CCPBHUCOB; IIOHUMAaHUuC
BO3MOJKHOCTEH U OFpaHI/I‘ICHI/Iﬁ TEXHOJIOTHI HCKYCCTBCHHOTI'O
HWHTCJUICKTA B Pa3JIMYHBIX O6J'IaCT$IX; HaJIM4nue Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaAHHUH I/IH(I)OpMaLII/IOHHLIX TEXHOJIOTUM B Pa3JINYHBIX

npogeccuoHaIbHBIX chepax

IIo Teme «TeOpeTI/ILIeCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

2.1

BnageHue TeopeTHMUECKHMM ammapaToM, IMO3BOJISIOIIMM OINPEAEIATH
KpaTyaiiuii myTh BO B3BELIEHHOM rpade 1 KOJIMYeCTBO IMyTel MeX 1y

BCpHIMHAMH OPUCHTUPOBAHHOT'O AlTUKINYCCKOI'O rpa(ba




[To Teme «ANropuTMBI U IPOrPAMMUPOBAHUEY

3.1

VYMeHnne ynTaTh U IOHUMATh nporpamMmsal, pCaIM3yromuec HCCIIOKHBIC
AJITOPUTMBI 06p2160TKI/I YUCJIOBBIX U TEKCTOBBIX JAaHHBIX (B TOM 4HHUCJIC
MacCHUBOB M CHMBOJIbHBIX CTPOK) Ha BBIOpaHHOM MJIsi H3Yy4Y€HUS
YHHUBEpPCAIIBHOM A3BIKE IPOrpaMMHUPOBAHUS BBICOKOIO YPOBHSA
(ITackans, Python, Java, C++, C#); ymeHue aHaJIU3UPOBATH
QITOPUTMBI C UCTIOJIb30BaHUEM TAOIUI] TPACCHPOBKH; OTIPENENIATH 0e3
HCITOJIb30BaHUA KOMIIBIOTEpa PE3YJIbTAThbl BBINIOJIHCHUSA HCECJIOXKHBIX
nporpamMm, BKIIFOYAOMHUX MUKJIbI, BETBJICHUA U MMOAIIPOTrpaMMBbI, IIPU

3aJaHHbIX UCXOOHBIX JaHHBIX

3.2

Ymenue MO)II/I(l)I/IIII/IpOBaTI) rOTOBBIC IPOTpPaMMBbI IJId pCIICHUS HOBBIX
3aaa4, MCIIOJIb30BaTb HX B CBOMX IIporpamMmMax B KadCCTBC

noAnporpaMm (mpoueayp, GyHKIuii)

3.3

YMeHue peain30BaTh 3TaIbl PEIICHHS 33]1a9 Ha KOMIIBIOTEPE; yMEHUE
peayin30BBIBATE  HA  BBIOPAHHOM IS W3y4YCHHUS  SI3BIKE
nporpaMMupoBanus Beicokoro yposHs (ITackane, Python, Java, C++,
C#) TunoBBIE  ANTOPUTMBI  OOpAaOOTKKM  YHCEN,  YHCIIOBBIX
MOCJIEIOBATEIbHOCTE M MAacCHBOB: IMpPEJICTaBJICHHE 4YKCIa B BUJE
Ha0opa TPOCTHIX COMHOXKHUTEICH; HaXO0XKJICHUE MaKCUMAaJIbHOMN
(MuHUManBpHOW) [HMQPH HATYpaIThbHOTO YHKCIA, 3allMCAaHHOTO B
CUCTEME CYHMCJIEHHUS C OCHOBaHMEM, He mnpeBblimarmmum 10;
BBIYHCIIEHUE 000OIMIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAacCHUBa WIIU
YHCIIOBOM MOCJIEI0BAaTEIbHOCTH (CYMMBI, MPOU3BEICHUS CPEIHETO
apu(MeTUYECKOT0, MUHUMAIBHOTO UM MAaKCHMAaJlbHOTO 3JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YAOBIETBOPSIOMIMX 33JaHHOMY YCJIOBHIO);

COPTHUPOBKY 3JICMCHTOB MaCCUBa

ITo Teme ((HH(bOpMaHHOHHbIe TCXHOJIOTHHN»

4.1

YMeHue UCIoiIb30BaTh KOMIIBIOTCPHO-MATECMATUYCCKHUC MOJCINU JIA
aHalJli3a 00BEKTOB u IMpoucCCoOB: Q)OpMYHI/II)OBaTL ociab
MOJCIIMPOBAHUA, BBIIIOJHATE AHAJIN3 PE3YyJIbTATOB, IMOJYUCHHBIX B
X04ae MOACIIUPOBAHUA, OLCHHUBATb aACKBAaTHOCTb MOACIN
MOJCIINPYECMOMY 06’LCKTy HJIN IIPpOUECCy, NPCACTABIIATh PE3YJIbTAThI

MOJCIIMPOBAHUA B HAITIAAHOM BUC




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTD

1.1

[Mpunnunsr  paboTbl  KommbioTepa. llepcoHanpHBI  KOMIBIOTED. BBIOOp

KOH(HUTypaluu KOMITBIOTEPA B 3aBUCUMOCTH OT pelIaeMbIX 3a7a4

1.2

OcHOBHBIE TEHJICHIIUM PA3BUTUSI KOMITBIOTEPHBIX TeXHOJOTUM. [lapaniensabie
BBIYHCIICHUS. MHoOronpouneccopHbie CHCTEMBI. CynepKoMIbIOTEPHI.

MuxkpoxoHTpoJsuiepsl. PO60TH3MpPOBaHHbIE TPOU3BOJICTBA

1.3

@aitnoBas cucreMa. [louck B (aiinoBoii cucreme. Opranuzanus XpaHeHUs U
00pabOTKM JaHHBIX C HCIIOJIb30BAaHUEM HHTEPHET-CEPBHUCOB, OOJIauHbIX

TEXHOJIOTUIl 1 MOOUIIBHBIX YCTPONCTB

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Wndopmanus, maHHble W  3HAHUSA.  YHUBEPCAIBHOCTb  JTUCKPETHOTO

npeacTaBieHus naopmaimu. J[BonuHoe KOAUpOBaHNE

2.2

PaBHOMEpHBIE M HEpaBHOMEPHBIE KOJIBI. Y cnoBue @aHo

2.3

[Mogxonwr k u3mMepennto uHpopmaruu. CymHocTh 00bEMHOTO (aJIhaBUTHOTO)
MOJX0Ja K HM3MEpeHHI0 HH(OpMAIMK, OmpeieieHue OWTa C TOYKH 3PEHHS
angaBUTHOTO TIOJIX0/1a, CBS3h MEXKIY pa3MepoM andaButa U HHOOPMAITHOHHBIM
BECOM CHMBOJIa (B TPENINOJOKEHHH O PABHOBEPOSTHOCTH IIOSBICHUS
CHUMBOJIOB), CBSI3b MEXIY C€IUHHMIIAMHU H3MepeHus: uHbopmaruu: Out, OaiT,
Ko6aiit, Mbaiit, ['6aiit. CyIIHOCTH COJEPKATEILHOTO (BEPOSTHOCTHOTO)
NOJX0/a K H3MEpPeHHI0 WHQPOpMAIMU, OINpeAeieHne OuTa C IMO3UIUH

COACpKaHUA COO6H_ICHI/IH
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Nudopmannonnsie npoueccsl. [lepenada nndopmanuu. McTouHuK, NpuEMHUK,
KaHas CBsI3U, CUTHAJI, KoaupoBanue. Mckaxenne nndopmanuu npu nepeaaye.
CkopocTb nepeaun JaHHBIX M0 KaHATy CBS3H. XpaHeHue nHhopManuu, 00béM

IHaMATH

2.5

Cucremnl. KoMIIOHEHTBI CcHCTEMBI M UWX B3aumozeiictBue. CHCTEMBI

yTpaBJieHUs. YTIpaBieHHe Kak HHPOpPMaLMOHHBIN npouecc. OOpaTHas CBs3b

2.6

Cuctembl cumcnenus. Pa3BépHyras 3amMch LENbIX M JApPOOHBIX 4YHMCEN B
NO3UIMOHHBIX CHCTeMax cuucieHus. CBONCTBA MO3MLIMOHHON 3alMCH YMCIA!
KOJINYECTBO LIU(P B 3aIHCH, TPU3HAK JAETUMOCTH YUCIIa HA OCHOBAHHE CUCTEMBbI
CUMCICHMS. AJTOpUTM IepeBoJa LENoro uucia w3 P-nuHOll cucremsl
CUHCIIEHUS B JIECATUYHYIO. AJITOPUTM IepeBojia KoHeuyHOU P-nuHoil n1pobu B

ACCATUYIHYIO. AJIFOpI/ITM NnepeBoJia MIejaoro 4vucia wus3 JECATUYHON CHUCTEMBI




CUHUCICHUSA B P—I/I‘-IHYIO. I[BOI/I‘-IHaSI, BOCBMCpHUYHAA MW INCCTHAAUATCPHUYHAAL
CUCTCMBI CUHHCIICHHA, MepeBoOJq YHUCCJII MCKOY 9THUMH CUCTCMaMu.

ApupmeTrueckie onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHHS

2.7

HpeI[CTaBJIeHI/Ie LEJIBIX U BEHICCTBCHHBIX YUCCII B [IAMATHU KOMIIBIOTCpA

2.8

KonmupoBanue TtexcroB. Kommpoka ASCII. OnnoGaiiTHbIE KOJIMPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenne uHGOPMAIMOHHOTO

00bEMA TEKCTOBBIX COOOILIECHUN

2.9

KoaupoBanue nzobpaxkenuii. Ouenka nHGoOpMaoHHOTO 00bEMa pacTpoBOTO
rpajguyueckoro M300pakeHHWs TMpH 3aJaHHOM pa3pelleHHd U TIyOuHe
konupoBanus 1BeTa. KogupoBanue 3Byka. OnieHka nH(GOpPMAIMOHHOTO 00bhEMa
3BYKOBBIX JIaHHBIX TPH 3aJaHHBIX YaCTOTE JMCKPETU3ALUU M Pa3pITHOCTH

KOJAUPOBAHUS

2.10

Anrebpa gnoruku. BeickasbiBanus. Jlormueckue onepanuu. TaOmuib
WCTUHHOCTU  JIOTMUECKUX  ONEepaluid  <«IM3BIOHKIUSLY), «KOHBIOHKIUS,
«UHBEPCUS», «UMIUTMKALUA», «IKBUBaJEHIUA». Jlormueckue BbIpaKEHUS.
Bobrunicnenue JIOTMYECKOro 3HAYEHHUS COCTAaBHOTO BBICKA3bIBAHUSA IIPU
W3BECTHBIX 3HAYCHMSIX BXOMAIIUX B HETO D3JEMEHTApHBIX BBICKAa3bIBAaHUH.
Tabmuipl MCTUHHOCTH JIOTMYECKUX BbIpaXeHUW. Jlormdyeckue omepanuu H
omepanuu HaJx MHOXecTBamMH. [Ipumepbl 3akOoHOB anreOpbl  JIOTHKU.
DOKBUBAJICHTHBIC MPEOOpa30BaHMS JIOTHYECKUX BbIpakeHui. Jlornueckue
¢byakuun. IlocTpoeHue JOTHYECKOTO BBIPAKEHHS C JAHHOW TaOJMIIeH
UCTUHHOCTU. Jlormdeckue »syeMeHThl KommbloTepa. Tpurrep. Cymmarop.
[TocTpoeHne cxeMbl Ha JIOTUYECKUX 3JIEMEHTAX MO JIOTUYECKOMY BBIPXKEHHUIO.

3anuch JOru4ecKoro BbIPAXXCHUA 110 JIOTHYECKOH CXeMe

NudopmanrionHbie TEXHOJIOTUN

3.1

TekcroBeiii mpoueccop. PemaktupoBanne u ¢opmarupoBanue. IIpoBepka
opdorpacduu u rpammatuku. CpeacTBa MOMCKAa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. Mcnonp3oBanue cruneid. CTpyKTypUpPOBaHHBIE TEKCTOBBIE
nokyMmeHTsl. CHOCKkH, ornaBienue. Oonauynsie cepBuchl. KomnekTuBHas pabota
C TOKyMeHTOM. MHCTpyMEHTHhI peleH3UpOBaHUS B TEKCTOBBIX MPOIECCOPAX.
HenoBas mnepenucka. Pedepar. I[IpaBmia UWUTHUpOBaHUS HCTOYHUKOB H

odopmiuenus 6udnuorpadpuueckux ccbtok. OpopmiieHre CIcKa JTUTEPATyPh




11 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

Hudposas rpaMOTHOCTH

1.1

[IpyHUMIOBI TOCTPOEHUS U alIapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoisibl. Cerp MuTepner. Anpecanus B cetu Murepner. Cucrema

TOMEHHEIX UMEH

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Mopnenn u wmonenupoBanue. llenun MoxaenupoBanusi. COOTBETCTBHE MOJAETU
MozenupyeMoMy oObekTy wiu mporeccy. dopmanuzanusi NpUKIAAHBIX 3a74ad.
[IpencraBieHue pe3ynbTaToB MOJAEIUPOBAHUS B BUJE, YAOOHOM JJIsl BOCHPUSATHUS

4yelloBeKOM. ['paduueckoe npecTaBiieHne JaHHbIX (CXeMBbl, TaOIULbl, TpaduKH)

2.2

I'padbr. OcHoBHble NOHSTUA. Buapl rpados. Pemienne anropurMuyeckux 3ajad,
CBSA3aHHBIX C aHaiu3oM TrpadoB (IIOCTPOCHHE ONTUMAIBHOIO MYTH MEXIY
BepIIMHAMU Tpada, OIpeneleHne KOJIMYECTBAa Ppa3WYHbIX IyTed MexXay

BEPIIMHAMU OPUEHTHUPOBAHHOTO allMKINYECKOro rpaga)

2.3

HepeBbsi. bunapnoe paepeBo. JIMCKpeTHbIE WIphl JABYX HWIPOKOB C TOJHOM
unpopmanueit. [loctpoenue nepeBa mnepebopa BapUaHTOB, OMHCAHHE CTpPATETUU
urpsl B TabnuuHO# (opme. Beurpeimineie crpaterun. Mcnonb3oBanue rpados u

JIepeBbEB MPU ONMKUCAHUU 0OBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUpa

ANTOpUTMBI U IPOTrPAMMHPOBAHHE

3.1

OmnpeneneHre BO3MOXHBIX PE3ylIbTaTOB pabOThl MPOCTEUIINX aJTOPUTMOB
YIpaBJICHUS HWCHOJHUTEISIMU M BBIYUCIUTEIBHBIX alIropuTMoB. OnpeneneHue

HUCXOJHBIX JAaHHBIX, IIPHU KOTOPBIX aJITOPHUTM MOKET IaTh Tpe6yeMBII>'I pe3yabTaT

3.2

Oranbl perieHds 3aJad Ha Kommblotepe. S3bik mporpamMupoBanus (Ilackanb,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMH S3bIKa IPOTPaMMHUPOBAHUS.
Tunel [aHHBIX: 1EJIOYUCIICHHBIC, BEIIECTBEHHbIC, CUMBOJIbHBIEC, JIOTUYECKUE.
Bernenusi. CoctaBuble ycnoBus. [{ukinel ¢ ycnoBuem. Lluknbl Mo nepemMeHHOM.

Hcnonn3oBanue Ta6J'II/II_[ TpaCCUPOBKH

33

Pa3zpaGoTka u mporpamMmHas peaju3alys aJITOPUTMOB pELICHUs TUIIOBBIX 3aJay
6a3oBoro ypoBHs. [IpuMepsl 3a7au: anropuT™Mbl 00pabOTKH KOHEUHOW YMCIOBOM
MOCIIEI0BATEIbHOCTH (BBIUMCIIEHUE CYMM, MPOU3BEICHUN, KOJIMYECTBA SJIEMEHTOB
C 3aJJaHHBIMHM CBOMCTBaMH), aJTOPUTMBbl aHAIM3a 3aIUCH YHCEN B MO3UIMOHHOMN
CHCTEME CYMCICHMs, ITOPUTMBI PELICHHUs 3aJad MeToJoM mepebopa (MOUCK
HauOOJIbIIEro OOMIEro JENUTENs JIBYX HaTypajJbHBIX YHCEN, MPOBEpKa YUCla Ha

MPOCTOTY)
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O0paboTka  CHMBOJIHBIX  JIAaHHBIX. Berpoennble  QyHKIMM  A3BIKa

IIPOrpaMMHUPOBaHUS sl 00paOOTKH CHMBOJIBHBIX CTPOK

3.5

TabGnuyHble BeTMUUHBI (MACCUBBI). AJITOPUTMBI PabOTHI C AIIEMEHTAMU MacCHBa C
OJIHOKpPaTHBIM IIPOCMOTPOM MAacCUBa: CYMMHPOBAHHE 3JIEMEHTOB MacCHUBa,
MOACYET KOJIMUYECTBA (CYMMBI) 2JIEMEHTOB MacCUBA, yOBJIETBOPSIOIINX 3alaHHOMY
YCIOBUIO, HAaXO0XJIEHUWE HaAuOOoJbLIEero (HAMMEHBUIET0) 3HAUYEHUs JIIEMEHTOB
MaccHBa, HAXOXXICHHWE BTOPOTO IO BEIMYMHE HAMOOJBIIEro (HAaMMEHBIIETO)
3HAUEHUS, JIMHEHHBIH MOMCK 3JIEMEHTa, IEePECTaHOBKA 3JIEMEHTOB MaccuBa B
oOpatHoM mopsiake. CopTupoBKa OJHOMEpPHOro Maccupa. IIpocTeie MeTObI
COPTUPOBKM (Hampumep, METOJ IMy3blpbKa, METOJ] BbIOOpa, COPTUPOBKA

BcTtaBkami). [loanporpammsl

NHudopmanioHHbIe TEXHOJIOTUN

4.1

Anamu3 nmaHHbIX. OCHOBHBIE 3a/ladyd  aHaJIW3a JaHHBIX: MPOTHO3MPOBAHUE,
KJlaccuuKanus, KiacTepuszalus, aHaiu3 oTkJIoHeHud. [locnenoBarenbHOCTH
peleHus 3a1a4 aHajnu3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUYUCTKA U OIICHKA
KadecTBa JaHHBIX, BBIOOP M (WJIM) MOCTPOCHHUE MOJIETH, MpeoOpa3oBaHUE JaHHBIX,

BHU3yalIM3alusd JaHHBIX, HHTCPIIPETAINA PE3YIbTATOB

4.2

AHanu3 JaHHBIX C TOMOIIBIO DJIGKTPOHHBIX TaOMUIl. BbIYHCIIEHHEe CyMMBI,

cpeaHero apupMeTuyecKoro, HanbOIbIIEr0 U HAMMEHBIIIErO 3HAYCHHI Tuana3oHa

4.3

KomnbrorepHo-mMaTeMaTHYECKHE MOJICTH. DTarbl KOMIIBIOTEPHO-MAaTEMATHIECKOTO
MO/ISTMPOBAHUS: IOCTAHOBKA 3a7a4d, pa3paboTKa MOJIEIH, TECTUPOBAHNE MOJICIH,

KOMHBIOTCpHBIfI SKCIICPUMCHT, aHAJIN3 PE3YJIbTATOB MOJACIIMPOBAHUA

4.4

UucneHnHoe pelieHne ypaBHeHHH ¢ MOMOIIbI0 Io00pa mapameTpa

4.5

Tabnuunblie (pensuuoHHbIC) 0a3bl NaHHBIX. Tabnuia — MpeAcTaBICHUE CBEICHUN
00 omHOTHUIIHEIX 00BekTaX. [loe, 3amuce. Kitrou Tabimuiel. PadboTta ¢ rotoBoi 6a3zoit
JTAHHBIX. 3aroIHeHne 0a3bl JaHHBIX. [TOMCK, COPTUPOBKA U (DHIIBTPAIMS 3aIUCel.
3anpochl Ha BBIOOPKY JaHHBIX. 3allpochl ¢ MapaMeTpamMu. Beruucisemsbie Mo B
3ampocax. MHOTOTaONMYHbIE 0a3bl MAHHBIX. THIBI CBA3CH MEXIY TaOJUIAMH.

3ar1p00L1 K MHOTOTaOJHYHEIM Oa3aM JaHHBIX




MPOBEPSIEMBIE HA EI' IO HTHO®OPMATUKE TPEBOBAHUSI
K PE3YJIBTATAM OCBOEHUSI OCHOBHOIM OBPA3OBATEJILHOMN
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA3OBAHUS

Kon
NpoOBePSIEMOro
TpedoOBaHMS

IIpoBepsiemble TpeOGOBaHNS K MPEIMETHBIM Pe3yibTaTaM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMbI CpeHero oo1Iero
o0pa3zoBaHus

1.

3HaTh (IOHUMATh)

1.1

[ToHnMaHre OCHOBHBIX MPHUHIMUIIOB YCTPOWCTBA U (YHKITMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB; TEHJCHIIUN
pPa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH; BIAJCHUE HaBBIKAMH PabOTHI C
OTIEPAIIMOHHBIMU CHUCTEMaMHU M OCHOBHBIMH BHJIaMH IPOTPAMMHOTO
obecrieueHus ISl pereHust y4eOHbBIX 3a/1a4 10 BRIOPAaHHOW CTIeIIAaTU3 AN

1.2

Hanuuue mnpencraBneHuii o 0a30BbIX MNpPUHIMIAX OpraHu3allid |
(YyHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTel

1.3

[loHumaHue OCHOBHBIX MPUHIUIOB TUCKPETU3ALMU PA3IUYHBIX BHJIOB
nHdopmauu

1.4

[Tonnmanne 0a30BBIX aITOPUTMOB OOpPaOOTKH YHMCIOBOM W TEKCTOBOM
nHpopManuK (3alKMCh YHCENl B TIO3MIMOHHOW CHCTEME CUUCIICHUS,
JETUMOCTD TEJIBIX YHCEN; HAXOXKACHUE BCEX MPOCTHIX YHCEN B 33JaHHOM
nuamna3zoHe; o0pa0OTKa MHOTOPa3psAHBIX — IENBIX  YHCEN, aHau3
CHUMBOJIBHBIX CTPOK M JIPYTHX), AITOPUTMOB MTOMCKA i COPTHPOBKH

1.5

3HaHue (QYHKIMOHAIBHBIE BO3MO)XXHOCTH HWHCTPYMEHTAJIbHBIX CPEICTB
cpezbl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCICHUIMHU O 0azax JaHHbIX, HUX CTPYKTYpPEC,
Cp€aACTBax CO3aaHusA U pa6OTBI C HUMH

1.7

[TonnMaHue BO3MOXKHOCTEH U OIpaHUYCHHUA TEXHOJIOTHIA UCKYCCTBEHHOTO
WHTEJUICKTa B PAa3JIMYHBIX OOJIACTAX; HAJIMYME MPEACTaBICHUH 00
UCIIOJIB30BaHUKM ~ MH(DOPMAIIMOHHBIX ~ TEXHOJOTHH B Pa3JIMYHBIX
npodeccuoHaNbHBIX chepax

1.8

Bnanenue TCOPCTUYUCCKUM allllaparoM, IO3BOJIAIOIIUM OCYHICCTBJIATD
MMPpEACTABJIICHUC 3aJdHHOTO HATYpPAJBbHOI'0 4YHCJIA B PA3JIMYHBIX CHUCTEMAX
CUHHCJICHHA, BbBIIIOJHATL IIPCO 6pa30BaHI/I$I JJOTNYCCKUX BLIpa)I(eHPIfI,
HCITOJIb3Ysl 3aKOHBI anre6pbl JIOTUKHU, OIPCACIIATH KpaTqaﬁMHﬁ IIyTb BO
B3BCIHICHHOM rpacpe u KOJIMYECTBO HYTeﬁ MCXKAY  BCpIIMHAMU
OPUCHTHPOBAHHOTO AlITUKINYCCKOTO rpaq)a

YMmeTn

YMeHHe HCIoIb30BaTh KOMIIBIOTCPHO-MATCMATUYCCKUC MOJCIN  IJId
aHal3a OOBEKTOB U mponccCoB: (I)OpMy.III/IpOBaTB ejib MOACIIUPOBAHUA,




BBIMOJIHATh QHAIM3 PE3YIbTATOB, IMOJYYCHHBIX B XOJE MOJICIUPOBAHMUS;
OIICHUBATH aJIEKBaTHOCTH MOJIEII MOJCTUPYEMOMY 00BEKTY HIIU MPOLIECCY;
MPEACTABIISTH PE3YIIbTAThl MOJICTUPOBAHUS B HATIISITHOM BUJIE

2.2

YMeHne KinacCMpUIMPOBAaTh OCHOBHBIC 3a/Jauydl  aHaAlW3a JIAHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3anus, aHaIN3
OTKJIOHEHMI); MOHUMATh IOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHajln3a
JAHHBIX: COOp MEPBUYHBIX AAHHBIX, OUMCTKA W OLEHKA Ka4eCTBa JAHHBIX,
BbIOOpD M (MJIM) TOCTPOEHHUE MOJENM, TIpeoOpa3oBaHHE JaHHBIX,
BU3yaJIM3allMsl JaHHBIX, HHTEPIPETALUs pe3yabTaToB
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YMenune onpenenste HHOOPMAIIMOHHBIN 00hEM TEKCTOBBIX, TpadUIECKUX U
3BYKOBBIX JIaHHBIX TPU 3a/IaHHBIX TapamMeTpax JUCKPEeTH3allud. YMEHHE
OTIPEIENATh CPENHIOI CKOPOCTh NIEPeIaur TaHHBIX, OIICHUBATh N3MEHEHUE
BPEMEHH TIepeiauu TPU U3MEHEHUH WH()OPMAITMOHHOTO 00bheMa JaHHBIX U
XapaKTepUCTUK KaHaja CBS3HU

2.4

YMeHue CTpouTh KOJ, OOecledyrBarolMi HAUMEHBUIYI0 BO3MOXKHYIO
CPEIHIOIO JUITMHY COOOIIEHHS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnonb30Barh MNPy PEICHUH 3a]1a4 CBOMCTBA MO3UIITMOHHOM 3alTUCH
YHUCEeJl, AJITOPUTMBI MOCTPOCHUS 3alMCH YUCIIA B MO3UIMOHHOW CHCTEME
CUHCIICHHs C 33JaHHbIM OCHOBAaHMEM M TIOCTPOEHUs YHCIA IO CTPOKE,
coZiep Kallleil 3auch 3TOr0 YKCIa B MO3ULUUOHHONW CUCTEME CUUCIEHUS C
3aJlaHHBIM OCHOBAHHEM; YMEHHE BBIIOIHATH apu(METHUECKIE OTEepaliy B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS

2.6

YMeHue CTpOuTh JIOTMYECKOE BBIpAKEHHE B JIUIBIOHKTUBHOM H
KOHBIOHKTUBHOM HOPMAaJIbHBIX (hopMax Mo 3aJaHHOM TabIuIle HCTUHHOCTH;
uccieoBaTh  00NacTh HCTUHHOCTU  BBICKAa3bIBaHUS,  COJIEP>KAIIETO
NEPEMEHHBIE; pelIaTh HECI0XKHbIE JIOTHYECKUE ypaBHEHUS

2.7

YMeHue penarh alropuTMUUECKUe 3a/1a41, CBSI3aHHbIE C aHaJIN30M IrpadoB
(3agaun MOCTPOEHHS ONTUMANBHOTO MYTH MEXAY BeplIMHaMu rpada,
OTpeAeNieHUs] KOJMYECTBAa pPAa3jMYHBIX MyTed MEXIy BepIIMHAMU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada)

2.8

YMeHHe HCIOoIb30BaTh JACPCBLA IIPU aHAJIM3C U IIOCTPOCHUM KOJOB U JIA
MMpCACTABIICHUSA apH(bMeTH‘leCKHX BpraX(eHHﬁ, IIpH PpCHICHUHU 3a1a4 IIOUCKa
U COPTUPOBKH; YMCHUC CTPOUTH ACPCBO UIPHI 110 3aJdHHOMY AJITOPUTMY,
p83pa6aTLIBaTL 1 000CHOBBIBATh BBIUT'PBINIHYIO CTPATCTUIO UT'PBI

2.9

YMmenue AHAJIU3UPOBATDH AITOpUTMbBL € HUCIIOJIB30BAHHUEM Ta6J'II/II_I
TPAaCCUPOBKU; OIPCACIIATH 0e3 HCIIOIb30BaHUS KOMIIBIOTEpA PE3YIIbTaThbl
BBITIOJIHCHHUA HCCJIOKHBIX IMPOrpaMM, BKIIIOUAOINUX HHUKIIbI, BETBJIICHUSA U
MoANpOrpaMmBbl, IPU 3aJaHHBIX UCXOAHBIX TAHHBIX

2.10

YMmenue ONPpCACIIATH CJIOKHOCTb U3YyHYAaCMBIX B KYpCC 0a30BBIX AJITOPUTMOB
(CYMMI/IpOBaHI/IC 9JICMCHTOB MACCHBa, COPTUPOBKAa MACCHUBA, nepe6opHLIe
AJITOPUTMBI, JBOUYHBIN HOI/ICK) U TPUBOIUTH MNPHUMEPHBI HCCKOJBKUX
AJITOPUTMOB pa3H0171 CJIO)KHOCTHU I PCHICHUS OJIHOM 3a7aun




2.11

BJIaI[eHI/Ie YHI/IBepCEU'IbeIM A3BIKOM HpOI‘paMMI/IpOBaHI/ISI BBICOKOT'O ypOBHﬂ
(ITackane, Python, Java, C++, C#), npeacraBieHusIMU O 0a30BBIX THUIAX
JaHHBIX M CTPYKTypax HOAaHHBIX; YMEHHE HCIOJb30BaTh OCHOBHEIE
YIIPABIISIOIAE KOHCTPYKLIUY; YMEHHE OCYLLECTBIIATh a”anus
IPEUIOKEHHOM ITPOrpaMMBbl: ONPEAEIATh pe3yabTarbl padoThl MPOTPaMMBbl
HpI/I 3aJaHHbIX HCXOAHBIX JaHHBIX, OHpeI[eJISITL, HpI/I KaKnX HCXOIHBIX
JTAaHHBIX BO3MOKHO HOJIy‘-IeHI/IC yKa3aHHI)IX pe3y.TII)TaTOB; BBIABIISITH JaHHBIC,
KOTOPBIE MOTYT ITPUBECTHU K OITUOKE B pabOTE MPOTpaMMBbl; HOpMYITUPOBATH
HMPEIIOKEHN 110 YAYYIIEHUIO IIPOTPAaMMHOI0 KoJa

2.12

YMeHne peanu3oBBIBaTh HAa  BBHIOPDAHHOM  JUISi  W3YYCHHS  SI3BIKE
nporpaMMupoBaHust Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMBI OOPaOOTKH YKCEN, YUCIOBBIX MOCIEI0BATENbHOCTEN
W MacCHBOB: TIpPEJCTAaBICHHE 4YHWCIa B BHAE Habopa MPOCTHIX
COMHOKUTEJIEH; HaxOXICHHE MAaKCUMaJbHOW (MUHUMAaNbHOM) 1UpPHI
HaTypaJbHOTO 4YMCJIa, 3alICAHHOTO B CHCTEME CUUCIIEHUS C OCHOBAaHHEM,
HenpeBblmatommM  10;  BeIYHCICHHE OOOOIIEHHBIX — XapaKTePHCTUK
9JIEMEHTOB MacCHMBa WJIM YHCIOBOW TOCIEAO0BATEIbHOCTH (CYMMBI,
MPOU3BEACHUSI  CPEAHEro  apupMETHYECKOTO, MHUHHMAaJIbHOTO  H
MaKCHMaJIbHOTO JJIEMEHTOB, KOJMYECTBA AJIEMEHTOB, YIOBIETBOPSIIOIINX
3aJaHHOMY YCJOBHIO); COPTHPOBKY 3JI€EMEHTOB MAacCHBa; YMEHHE
WCIOJB30BaTh B MpOrpaMMax [aHHBIE pPA3UYHBIX THIIOB C YYE€TOM
OTrpaHMYEHUN Ha JMaNa30H UX BO3MOXKHBIX 3HAYEHWUH, MPUMEHSTh IpPU
peLIeHNH 3a/ad CTPYKTYPhl JAHHBIX (CIUCKH, CIOBapH, CTEKH, O4Yepe.,
JIepeBbs1); MPUMEHATh CTAHAAPTHBIE U COOCTBEHHBIE MOIIPOTrpaMMBbI IS
00pabOTKM YUCIIOBBIX JAAHHBIX U CHUMBOJIBHBIX CTPOK; MCIOJb30BaTh IpU
pa3paboTke mporpaMm OHOJUOTEKH MOANPOTPAMM; YMEHHE HCIOIb30BaTh
Cpe/CTBa OTIA/IKH IIPOrpaMM B Cpezie TPOrpaMMHUPOBAHUS

2.13

YMEHHE  WCHOJNB30BaTh  JJCKTPOHHBIE  TAOMUIBI  JUIS  aHaju3a,
MpECTaBICHUS U OOpaOOTKM JaHHBIX (BKJIIOYAs BBHIOOP ONTHUMAIBHOTO
pelieHus, moA0Op JMHUM TPEH/A, PEHICHHE 3a/ad MPOTHO3HPOBAHUS);
YMEHHE HCIIONb30BaTh TaOMW4YHBbIC (pEIsAIMOHHBIC) 0a3bl JAaHHBIX M
CIPAaBOYHBIE CHCTEMBI

2.14

YMeHue OpraHu30BBIBaTh JIMYHOE HMH(POPMAIMOHHOE MPOCTPAHCTBO C
UCIOJIF30BaHUEM PA3TUYHBIX CPEACTB IU(PPOBHIX TEXHOIOTUI; TOHUMAHUE
BO3MOXKHOCTEH HM(PPOBBIX CEPBUCOB IOCYIAPCTBEHHBIX YCIYT, MU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB




HEPEYEHD JIEMEHTOB COAEPXKXAHUSA, IIPOBEPAEMbIX HA

EID

IHO TH®OPMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Hudposas rpaMOTHOCTD

1.1

OcCHOBHBIE TEHICHIINH PA3BUTHUSI KOMITBIOTEPHBIX TeXHOJIOTUH. [lapanienbabie
BBIYUCIICHUSI. MHOTOMPOIIECCOPHBIE CUCTEMBI. Pactipeenennbie
BBIYUCIIUTENBHBIE CUCTEMBI M 00pab0TKa OOJBIITUX JTaHHBIX

1.2

[IpuHUIUIBI TIOCTPOCHHS W ammapaTHbie KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
Cetesnie mpoTokoibl. Cets UHTEpHET. Anpecanus B cetu MuTepret. [TpoTokoss
creka TCP/IP. Cucrema nomeHHbIX MMeH. Pasgenenne IP-cetw Ha mojaceTu ¢
TTOMOTIITBIO MACOK ITOJICETEN

1.3

QaitnoBas cucrema. Ilouck B daitnoBoil cucreme. IlpuHnunsl pa3MenieHus u
nMeHoBaHus (aiioB B gonroBpeMeHHON namsaTh. [11abinoHbI 11t onMcaHust TPy
(aiinos

1.4

CkopoCTh  mepefayd  JaHHBIX. 3aBUCHUMOCTh BPEMEHH TIepeaadyd  OT
MH(OPMAIMOHHOTO 00beMa JaHHBIX U XapaKTEPUCTHK KaHala CBA3U

1.5

[IudpoBanne nanupix. CumMeTpudHbIe U HecUMMeETpuuHbIe UGPHL. [udps
npoctoit 3amenbl. [ludp Ilezaps. [lludp Bmwkenepa. Anroput™m mudpoBaHUs
RSA

1.6

Konp1, mo3Bosisromue 0OHapyKUBaTh U UCTIPABIISATH OMIUOKH, BOZHUKAIOIIUE TTPH
nepenave gaHHbIX. Paccrosuue Xsmmunra. KogupoBanue ¢ moBTOpeHHEM OHUTOB.
Koapr XomMmunra

Teoperuueckre 0CHOBBI HHPOPMATUKH

2.1

Z[BOI/ILIHOG KOOUPOBAHHUC. PaBHOMCpHBIe N HCPABHOMCPHBIC KOJIbI. I[eKOI[I/IpOBaHI/Ie
COO6H.[€HPII>1, 3allMCAHHBIX C IIOMOIIbKO HCPABHOMCPHBIX KOIOB. VYcnosue dano.
HOCTpoeHI/Ie OAHO3HAYHO ACKOAUPYCMBIX KOAOB C IIOMOIIBIO ACPCBA

2.2

Teopernueckue mNOAXOABI K OLIEHKE KoJIMuYecTBa HHGpOpMaruu. EauHuIb!
U3MepeHus KoauuecTBa MHGopmauu. AsndaBUTHBIN OIX0 K OLIEHKE KOJIMUeCTBa
uHbopMauuu. 3aKkOH  ajauTHUBHOCTH uHpopMmanuu. Popmyna Xapriu.
WNndopmanus u BepositHocTh. Popmyna [llenHona
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Cuctembl cumcneHus. Pa3BepHyTas 3amuch LEJABIX W JAPOOHBIX YHCENl B
MIO3ULIMOHHON cucteMe cuuciaeHus. CBONCTBAa NO3ULMOHHOM 3allUCH YHUCIIA:
KOJIMYECTBO IU(P B 3aMCH, IPU3HAK AECTMMOCTH YUCIIa HA OCHOBAHUE CUCTEMBI
CUHCJIEHMS. AJITOPUTM NIEPEBOAA LIEJIOTO Ynciaa U3 P-u4HON cucTEeMBbl CUNCIICHHUS
B JIECATUYHYIO. AJNITOPUTM IE€peBOjia KOHEUHOW P-n4yHON 1poOu B JECATUYHYIO.
Anroput™ mnepeBoja LEJIOTO YMCIA U3 AECCATUYHOM CHCTEMBI CUMCIIEHHS B P-
nunyto. IlepeBoj KoHeuHOW pnecsaTUYHOM JpoOu B P-munyro. JIBonynas,
BOCbMEPHUYHAS U IIECTHAALATEPUYHAST CUCTEMBI CUUCIICHHUS, CBA3b MEXKIY HUMMU.




ApupmeTnueckue onepanuu B MO3UIHOHHBIX CUCTEMaX CYHCICHHS

2.4

TpOI/I‘-IHaSI YpaBHOBCHICHHAsA CUCTEMA CHUCIICHUS. I[BOI/I‘-IHO-IICCSITI/I‘-IHaSI cucreémMa
CUHCJICHUA

2.5

Komuposanue tekcroB. Konupoka ASCII. OnHobaiiTHRIE KOoqupoBKU. CTaHaapt
UNICODE. Komuposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 00BeMa
TEKCTOBBIX COOOIIIEHUI

2.6

KomnpoBanue mzobpaxennid. OneHka HHPOPMAIMOHHOTO 00beMa rpadruecKux
JAHHBIX TIPU 33JaHHBIX Pa3pelIeHUH W TITyOMHe KOJMpoBaHMs IBeTa. L[BeToBEIE
MOJIENH.

Konuposanue 3Byka. OneHka nHQOPMAITMOHHOTO 00beMa 3BYKOBBIX JTAHHBIX TIPHU
3aJJaHHBIX YaCTOTE JUCKPETH3AINH U Pa3psAHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. IloHatne Bbicka3biBaHUS. BbickasbiBaTenbHbIE  (HOPMBI
(npeaukatsl). KBaHTOpBI CylllecTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TabmuIbl HMCTUHHOCTHU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxecTBa. JlIornueckue onepanuy 1 Orepannuy HaJl MHOKECTBAMM.
3akoHbl aireOpbl JIOTUKUA. OKBHUBAJEHTHbIE MpeoOpa3oBaHUs JIOTHYECKHX
BbIpaXeHUH. JIornueckue ypaBHEHUs U CUCTEMBI YPaBHEHU .

Jlornueckue (yHKIUH. 3aBUCUMOCTbH KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIUI OT KOJIMYECTBAa apryMEHTOB.

Kanonnueckue hopmbl JOTHIECKUX BBIPAKESHUN

2.8

CoBeplilieHHbIE  JAU3bIOHKTHBHBIE KOHBIOHKTHBHBIE HOpPMAallbHbIE  (POPMBIL,
QITOPUTMBI UX MTOCTPOCHUS MO TAOIUIE UCTUHHOCTH

2.9

Jlornueckue saeMeHTBI B cocTaBe KomImblotepa. Tpurrep. Cymmarop.
Mpuoropa3psaubiii cymmarop. [locTpoeHue cxeM Ha JOTMYECKHX 3JI€MEHTax I0
3aJJaHHOMY JIOTHYECKOMY BBIPQXKECHHIO. 3alKCh JIOTUYECKOTO BBIPAXKEHHS IO
JIOTUYECKOU cXeme

2.10

Mopenn u wmopenupoBanue. lLlenn wmoaenupoBaHus. AJEKBaTHOCTH MOJEIH
MOJIETUPYEMOMY O00BEKTY HITH mponieccy. Dopmannzanus mpuKIaIHbIX 3a/1ad.
[IpencraBieHue pe3ybTaTOB MOJICIMPOBAHMS B BHJE, YIIOOHOM ISl BOCIPUSTHS
yenoBekoM. I padudeckoe npeacTaBieHne TaHHBIX (CXeMBbl, TaOIUIIbI, TPaduKH ).

2.11

IIpencraBnenne wLenbIX Yuced B IaMATH KoMIblorepa. OrpaHMYEHHOCTb
JMana3oHa 4YHCcell IPU OrPaHMYEHMM KoJM4ecTBa paspsnoB. llepenosnenue
pa3psIHOi ceTkU. be33HakoBble U 3HAKOBbIE JaHHbIE. 3HAKOBBIN OUT. J[BOMUYHBII
JOTIOJTHUTENBHBIN KOJI OTPULIATEILHBIX YUCENL.

[TobutoBble noruueckue onepanuu. Jlornyeckuif, apudmeTHueckuit U
nukinueckuit  casuru. IlludpoBanne ¢ momompo MOOUTOBOW omnepaunuu
"uckimrouaromee MJIN"

2.12

Hpel[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YN CCII B ITAaMATU KOMIIBIOTEPA. 3Haqama$1 4aCTb U
MOpAAOK YHCJIa. Z[I/Ial'la?vOH 3HAYE€HUU BEIIECTBEHHBIX YUCEN. HpO6J'I€MLI XpaHCHUA
BCIICCTBCHHLIX YHCCII, CBA3AHHBIC C OTPAHHUYCHUCM KOJIMYCCTBA pPA3PAA0B.
Brinonnenue onepauﬂﬁ C BCIICCTBCHHBIMU 4YUCJIaMM, HAKOIIJICHUC OIINO0K npu
BBIYHCIICHUAX




2.13

I'pader. OcHoBHble moHsTUA. Buapl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHll, CIHCKOB CMEXKHOCTH. Pemenue
QITOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHajau3oM rpadoB (mocrpoeHue
ONTUMAIIFHOTO TYTH MEXAYy BEpUIMHAMHU Tpada, OMNpeAeIeHHEe KOIMYeCcTBa
Pa3IMYHBIX MyTEeH MEX Ty BEPIINHAMU OPUEHTHPOBAHHOTO AI[MKINYECKOTO rpada)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbst momcka. CrmocoObl 00xonma nepesa.
[IpencraBnenne apuMeTHUECKHX BBIPAKEHHI B BHUAE JepeBa. Vcnoiabp3oBaHue
rpad)oB U AEPEBBEB MPH OTIMCAHUU OOBEKTOB H MTPOIECCOB OKPYKAIOIIETO MUPA

2.15

JIMcKpeTHbIe UTpbl IBYX UTPOKOB C MOJHON nH(opmanue. [locrpoenue nepesa
nepebopa BapHaHTOB, OIMCAHUE CTPATerMUd Wrpbl B TaOIMYHON (opme.
BeIArpeIIHbIE ¥ IPOUTPBIIIHBIE IO3ULINN. BBINTPBIIIHBIE CTpAaTeTUH

2.16

CpencTBa HCKyCCTBEHHOTO MHTEIIEKTa. MIeHTUGHKALMS 1 IOUCK N300paXeHUH,
pacriozHaBaHue Jul. lcnonb3oBaHMEe METOJOB MCKYCCTBEHHOIO HHTEIJIEKTA B
oOydaromux cuctemax. Mcrnonb3oBaHrE METOJIOB UCKYCCTBEHHOTO MHTEIUIEKTA B
pobotoTexuuke. IntepHer Beueil. HeliponHbie cetn

ANTOpPUTMBI U IPOTPaMMHUPOBAHUE

3.1

@opmManuzanus MOHATHS anroputMma. MammHa ThrOpuHra Kak yHHBEpCAJIbHAS
MOJIEJIb BEIYMCIICHUN

3.2

Or11eHKa CJI0KHOCTH BEIYHCIICHUA. Bpemst paboThl 1 00beM HCTIOIB3yeMON MaMSsITH,
UX 3aBUCHUMOCTb OT pa3Mepa HCXOJHBIX JIaHHBIX. OlLEHKa acUMMTOTHYECKON
CIIO)KHOCTH  QITOPUTMOB.  AJITOPUTMBI  TOJMHOMHAIBHON  CIIOKHOCTH.
[TepeGopubie anropuTmbl. [IpumMepsl pa3IMUYHBIX AITOPUTMOB PEIICHHS OJIHON
3a/1a4u, KOTOpbIe UMEIOT Pa3INYHYIO CII0)KHOCTh

3.3

Omnpenenenue BO3MOXHBIX pe3yJIbTaTOB pabOThl MPOCTEUIIUX aJTOPUTMOB
YIPABICHUS] UCHOJHUTENSMU U BBIYMCIUTENbHBIX anroputMoB. OrpeneneHue
WCXOJHBIX JIAHHBIX, MIPU KOTOPBIX AITOPUTM MOKET J1aTh TpeOyeMblil pe3yabTar

3.4

AnroputMbel 00paOOTKM HATypaJbHBIX YHUCEN, 3alUCAHHBIX B MO3UIHMOHHBIX
CUCTeMaxX CYHUCIICHHUsA: pa30HeHue 3amuch 4YHhcia Ha OTHACNbHbIE LUDPHI,
HaxXOXJEHHE CYMMbl U TMpOU3BeNeHHUS IU(p, HAXOXKIECHHE MaKCHUMAaJbHOU
(MUHUMATTLHOM) I QPHI.

[IpencraBnenue uucia B BHAE Habopa MPOCTBIX COMHOXKHUTENEH. AJNTOpPUTM
OBICTPOro BO3BENEHUS B cTeneHb. [IoMCcK MPOCTHIX YMCEN B 3aJJaHHOM JIMana3oHe
C TIOMOIIIBIO anroputMa "pemiero Dpatocdena”

3.5

MHOFOp&SpHI[HLIC OCJIbIC YKUClia, 3a1a4n JIIMHHOMN apI/I(I)MeTI/IKI/I

3.6

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYUCIICHHBIE, BELICCTBEHHBIE, CHMBOJIBHBIC, JIOTHYECKHE. BerBiueHus.
Cnoxnele ycnoBus. Llukisl ¢ ycnoBueM. LIMKibI 0 nEpeMeHHO.

OO0paboTka JaHHBIX, XpaHAIMXcs B (aitnax. TekcToBble M JBOMYHBIE (haiiiIbl.
daiinoBrie nepeMeHHble ((ailioBble ykazarenu). Utenue u3 Qaiina. 3anuch B
Gaiin.

Pazbuenue 3amaun Ha monzamadd. lloamporpammsl (mpoueaypbl ¥ (QyHKIHH).
Hcnonp30BaHue cTaHIApPTHOW OMOMUOTEKH sI3bIKA POTPAMMHUPOBAHUS




3.7

Pexypcus. PexypcuBnble mpoueaypsl U ¢(yHKIuu. VMcrmonp3oBaHue creka s
OpraHu3alui PeKYpPCUBHBIX BBI30BOB

3.8

Uucnennele MeToAbl. TouHOE M MPUONMKEHHOE pelleHus 3anadu. YucieHHoe
peleHre ypaBHEHUH C TMOMOIIBI0 MOx0opa mapaMerpa. UHCICHHBIE METOMIbI
pelleHHs YpaBHEHMH: MeToa 1mepedopa, METOA IOJOBUHHOIO  JIETICHHUSL.
[TpubnmkeHHOE BBIYMCIICHUE JUIMH KPUBBIX. Bhramcienue romaznen ¢uryp c
[IOMOUIBIO0 YHCJIEHHBIX METOJOB (METOA MPSMOYIOJbHUKOB, METOJ TpAaleLui).
[louck makcumyma (MUHMMYMa) (YHKOUM OAHOW NEPEMEHHOM METOJI0M
MIOJIOBUHHOTO JIEJIEHUS

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble  QyHKIMM  s3bIKa
MPOTPaMMHUPOBAHUS IS 00PAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTpPOK: TMOJCYET KOJMYECTBAa IMOSBICHUI CHMBOJIa B CTpOKE,
pa3OueHne CTPOKM Ha CJOoBa MO MPOOETbHBIM CHMBOJIAM, IOUCK MOACTPOKHU
BHYTPU JAHHOW CTPOKH, 3aMEHA HaWJICHHOW MOACTPOKHM Ha JPYTyI CTPOKY.
I'eneparusi Bcex CJIOB B HEKOTOPOM ai(aBHUTE, YIOBIETBOPSIOUINX 3aJaHHBIM
orpanuueHusM. [IpeoOpazoBanue ynciia B CHMBOJIbHYIO CTPOKY U 00OpaTHO

3.10

MaccuBsl W [OCHENOBATEIBHOCTH  4YHCEN. BeruncieHne  0000IEHHBIX
XapaKTEPUCTUK JICMEHTOB MacCHBA WJIH YHCIIOBOH MOCIICI0BATEIIEHOCTH (CYMMBI,
MIPOU3BENICHUS, CPEIHETO apu(PMETHIECKOT0, MHHUMAIHLHOTO M MaKCHMaJIbHOTO
ANIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YIOBIETBOPSAIOIIUX 33JaHHOMY YCJIOBHIO).
JIuHEHHBI TOWCK 3aJaHHOTO 3HAYCHHWs] B MacCHUBE. AJITOPUTMBI pabOTHI ¢
JNIEMEHTAaMU MaccuBa C OJIHOKPAaTHBIM MPOCMOTpoM MaccuBa. CopTHpoBKa
OJIHOMepHOro MaccuBa. [IpocTeie MEeTObI COPTUPOBKH (METOA IMy3bIPbKa, METO]T
BbIOOpa, cOpTUPOBKA BcTaBkamu). CopTupoBKa ciusiHueM. boicTpas copTupoBka
maccuBa (anroput™ QuickSort). JIBOMUHBII MOUCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIByMepHbIe MacCUBBI (MAaTPHILIbI). AITOPUTMBI 00paOOTKH IBYMEPHBIX MaCCUBOB:
3all0JIHEHHE JIBYMEPHOIO YHCIOBOIO MAacCHBa IO 3aJaHHBIM IpaBUIaM, MOMUCK
3NIEMEHTA B IByMEPHOM MAaCCHBE, BEIUHUCICHHE MAaKCUMyMa (MUHIUMYMa) U CYMMBbI
ANIEMEHTOB JIByMEPHOTO MAacCUBA, MEPECTAHOBKA CTPOK U CTOJIOLOB JBYMEPHOTO
MaccuBa

3.12

CrnoBapu (accolmaTuBHbIE MACCUBBI, 0TOOpaxenus). Xou-radbnuisl. [loctpoenue
a(paBUTHO-YaCTOTHOTO CIIOBAaps IS 33/IaHHOTO TEKCTa

3.13

Crexu. AmHanu3 MOPaBWIBHOCTH CKOOOYHOTO  BbIpaKeHUs. Bpruncienue
apu(MeTUYECKOro BBIPAKEHUS, 3alMCaHHOTO B mocTdukcHoi dopme. Ouepeny.
Hcnonb3oBanue oyepenu Ui BpEMEHHOTO XpaHEHHs! TaHHBIX

3.14

Anroput™mel  Ha rpadax. IlocTpoeHne MHMHUMAaJIBHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBS3HOTO HEOPHEHTHUPOBaHHOTO Tpada. KommuecTBo pazmuyHBIX
nyTeil Mex/y BepIIMHAMU OPUEHTHPOBAHHOIO AlMKJINYECKOro rpada. Anroputm
JleHKCTphl

3.15

JlepeBbsi. Peanuzanust nepeBa ¢ MOMOINBIO CCBUIOYHBIX CTPYKTYp. JIBoMUHBIE
(Ounapusbie) aepeBbsi. llocTpoeHue nepeBa Ui 3aJaHHOTO apU(pMETHYECKOTO
BbIpaxkeHusl. PekypcuBHBIE alropuTMBl 00X0/a nepeBa. Mcnonab3oBaHue cTeka u
ouepenu i1t 06Xo0/1a iepeBa




3.16

JluHaMuuyeckoe MporpaMMHUpPOBAaHUE KaK METOJl pelIeHUs 3a1ad C COXpaHEHUEM
IIPOMEXYTOUYHBIX PE3YJAbTaTOB. 3aJlau, PELIAEMbI€ C MOMOIIBI0 TUHAMUYECKOTO
MPOrpaMMHUPOBAHUS: BBIYUCICHNE PEKYPCUBHBIX (DYHKIUH, MMOJICUET KOJMYECTBA
BAPUAHTOB, 33J1a4l ONTUMHU3ALIUU

3.17

[lonsitTue 00 OOBEKTHO-OPHEHTUPOBAHHOM IpOrpaMMHupoBaHuN. OOBEKTH U
kjaccol. CBoiicTBa M MeTO/bl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IOJXOJA.
WHukancynauus, HaciegoBaHue, NoauMophu3m

NHupopmanimoHHble TEXHOIOTUU

4.1

Ananmu3 naHHbiX. OCHOBHBIE 3aJa4yd aHajdu3a JaHHBIX: MPOTHO3UPOBAHUE,
KJlaccupUKaIys, KilacTepusalus, aHaiu3 OTKIoHeHui. [locienoBarenbHOCTD
pelieHus 3aja4 aHaIn3a JaHHBIX: cOOp NMEPBUYHBIX JIAHHBIX, OUYHUCTKA U OIEHKA
Ka4eCcTBa JTAaHHBIX, BRIOOD U (WJIM) TOCTPOECHUE MOJIEIH, MPe0Opa3oBaHUE TaHHBIX,
BHU3yaJM3allMsl IaHHBIX, HHTEPIPETAIHs pe3yasTaroB. [IporpaMmmHabie cpencTBa u
HHuTtepHeT-cepBUCH 17151 00pabOTKM U IPEICTABIIEHUS JaHHBIX. bobiiie JaHHbIE.
Marmmunnoe oOy4yeHue

4.2

Anamms AaHHBIX C TIIOMOIIBIO JJICKTPOHHBIX Ta6J'H/III. Brramcnenme CYMMBI,
CpeaHero apupmMeTHuecKoro, HauOOoJbIIEro (HAMMEHBIIET0) 3HaUEHHUS Tuarna3oHa.
Boruncnenue xoagduiienTa Koppensuuu JBYX psAaoB JaHHbIX. [locTpoenue
cTon0uaThiX, JMHEHuYaThIX W KpYroBbiX auarpamm. I[loctpoenue rpaduxon
¢dbynakui. [logbop nuHUM TpeHAa, pellieHne 3a1a4 IPOrHOo3upoBaHus. PereHue
3a/1a4 ONTHUMHU3AIMH C IOMOIIBIO IEKTPOHHBIX TaOIHUIL

4.3

Jluckperuzanusi TOpU  MaTeMaTMYeCKOM  MOJEIMPOBAHUU  HEMPEPBIBHBIX
npoueccoB. MojenupoBanue ABWXKEHUS. MonenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJEId B  OKOHOMHKE. BpluuciuTenbHbIe
SKCHEpUMEHTHl ¢ MozensMu. OOpaboTka pe3ynbTaToB 3KcrepuMmeHTa. Meron
HauMEHbIIMX KBajpaToB. OIlIEHKA YHUCIOBBIX MapaMeTPOB MOJEIHPYEMBbIX
00BEKTOB M TMpolieccoB. BoccraHoBieHHne 3aBUCHUMOCTEH MO pe3yinbTaTam
JKCIIEPUMEHTA

4.4

BepostHOCTHBIE MOJEIIH. MeTtonl Mounte-Kapro. HNmurtanmonnoe
MoienupoBanue. CucTeMbl MacCOBOTO 0OCTY)KHBaHUS

4.5

Tabnuunble (pensaurOHHBIC) 0a3bl JaHHBIX. TaOnHIla - MpeacTaBiIeHUe CBEICHUI
00 omHoTHHIHBEIX 0OBekTax. Iloine, 3amuch. Kimrou Tabmumpl. Pabora ¢ rorosoi
0a30i MaHHBIX. 3amojiHeHHue 0a3bl JaHHBIX. [IoMCK, cOpTUpOBKa M (QHIIBTpaIus
JaHHBIX. 3alIPOCHl Ha BBIOOPKY JaHHBIX. 3alIpOCHI ¢ TapaMeTpamMu. Berancnsembie
TOJIS B 3aMpocax.

MHuororabnuynble 0a3bl JaHHBIX. TUIBI CBsI3ed Mexay Tabnuiamu. BHemHwuii
kitod. [{enocTHOCT 6a3bl JaHHBIX. 3aMIPOCH K MHOTOTAOIUYHBIM 06a3aM JaHHBIX

4.6

TexctoBblii mpoueccop. CpeacTtBa MHOMCKA M aBTO3aMEHbBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTHI. CHOCKH, OIJIaBICHUE.
[IpaBuia HUTUPOBAHUS ICTOUHUKOB U 0OpMIICHHUST OMOIHOTpahUIeCKUX CChLUTOK




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Undopmaruxa, 10 xmnacc/ bocosa JIJI., Bocoa A.IO., Ob6mectBo c
orpaHndyeHHoi orBeTcTBeHHOCThI0 «BMHOM. JlaGoparopust 3HaHMiI»;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* MNudopmaruka, 11 xmacc/ bocoa JIJI.,, BocoBa A.FO., OOmectBOo C
orpannueHHON oTBeTcTBeHHOCThIO «BUHOM. JlaGopaTopusi 3HaHMII»;
AxumonepHoe o6miectBo «M3narensctBo «IIpocsemienue
METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Nudopmatuka 10 kmacc: 6a30BbI U YIITyOJEHHBIH YPOBHU: YUEOHUK B 2-X
gacTax/ K. 0. [Tonskos, E. A. Epemun - Mocksa: [Ipocsemienue
Nudopmaruka 11 kmacc: 6a30BbIA U yIIyOJICHHBIM YPOBHU: YUECOHUK B 2-X
gacTsax/ K. YO. [lonsaxos, E. A. Epemun - Mocksa: [Ipocsenienue
Nudopmaruka. [IporpammupoBanue: 10-11-i knaccel: yueOHOE mocobue: B 2
gacTsax/ K. FO. [Tonskos. - Mocksa: [IpocBenienue

Nudopmaruka. Enuneit 'ocynapcTBeHHbIN 3k3aMeH. ['0TOBUMCS K UTOTOBOM
arrectartun/ B. P. Jlemuue, C. C. KpputoB, - Mocksa: H3nmarenbcTBO
"Nurennekt-Lentp"

EI'D. Mudopmaropa: TUIIOBBIE 3K3aMEHAIIMOHHBIC BapwaHThl: 20 BapuaHTOB/
C.C. KpoutioB, T. E. Uypkuna. - Mocksa: MznarensctBo "HarmmonanbHoe
obpazoBanue"

Nudopmartnka: 60bI10M COOPHUK TEMATUUECKUX U3IAHUMN IS TIOJATOTOBKH K



€AMHOMY TocynapcTBeHHOMYy »3k3ameny/ JI. M. VmakoB. - Mocksa:
N3narensctBo ACT

NudopmaTuka: MOMHBIA 3KCOPECC-PENETUTOP ISl MOATOTOBKH K €IMHOMY
sk3aMeny/ O. b. boromonosa. - Mockgsa: U3natensctBo ACT

VBnekarenpHass uHpopmaTuka. 5- 11 Kjaccel: JOTMYECKHWE —3a/1aud,
KpoccBopAbl, peOychl, urpel/ aBT.-cocT. H. A. Bnaaumuposa. - Bonarorpan.
Yuurens.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NUHTEPHET

Mos mikona - https://lesson.edu.ru

Enunas xomnekmus nudpoBeix 00pa3oBaTeIbHBIX pecypcoB -http://school-
collection.edu.ru

Iudposoii o6pa3zoBaTeNbHBIN pecypc ais mkoi "Sxmacc" -
https://www.yaklass.ru

VYuurens Ipo - https://uchitel.pro

Poccuiickas OnexkrpoHHas mkona - https://resh.edu.ru

OI'bHY «®enepanbHblii MHCTUTYT NEAATOTMYECKUX U3MEPEHUI -

https://fipi.ru
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