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MOACHUTE/IbHAA 3AMNMUCKA

Mporpamma no nHpopmaTmke (yrnybaéHHbI ypoBeHb) Ha YpoBHe cpeaHero obliero obpasosaHus
pa3paboTaHa Ha OCHOBe TPeboBaHMI K pe3ysbTaTaM OCBOEHMA OCHOBHOM 06pa3oBaTe/ibHOM
nporpammsbl cpegHero obuero obpasoBaHus, npeacrasneHHbix B PrOC COO, a TakxKe denepanbHOM
pabouelt nporpammbl BOCUTAHUA.

Mporpamma no uHpopmaTtmke AAET NpeacTaBaeHne o Lensax, obulien ctpatermm obydyeHns, BOCNUTaHNUS U
pa3BuTUA obyydatomxca cpeactesamm ydebHoro npeameta « MHPopmaTUKa» Ha yraybNEHHOM ypOBHe,
yCTaHaB/MBaeT 0bA3aTeNbHOE NpeaMeTHOe coaepiKaHne, NpeaycMaTpUBaeT ero CTPYKTypuMpoBaHuMe no
pasgenam u Temam Kypca, onpegenseT pacnpegesieHne ero no Knaccam (rogam nsyyeHus), 4aét
npumMmepHoe pacnpegeneHue y4yebHbIX 4acoB MO TEMATUYECKMM pa3aenam Kypca U peKoMeHayemMyto
(npumepHy0) NocneaoBaTENbHOCTb UX U3YYEHMA C YYETOM MEXNPEeAMETHbIX U BHYTPUMNPEAMETHbIX
CBA3EW, NOrMKM y4yebHOro npoLecca, BO3pacTHbIX 0COBEHHOCTelN 06yYatoLwmuxcs.

Mporpamma no MHGopmaTHKe onpesenseT KONMYECTBEHHbIE M KAYeCTBEHHbIE XapaKTEPUCTUKM
yyebHOro maTepmana ANA Kaxk4oro roga M3ydeHus, B TOM YMC/Ie AN COAEPKaTeIbHOrO HanoAHEHUS
pa3HOro BMAa KOHTPOA (MPOMENKYTOYHOM aTTecTaunmn obyyatoLLmMxcs, BCEPOCCUMCKUX MPOBEPOYHbIX
paboT, rocyapCTBEHHOM UTOrOBOW aTTecTaumm). MNporpamma no nHGopmaTuKe ABNAETCA OCHOBOW A
COCTaB/IEHUA aBTOPCKUX y4eBHbIX MPOrpPamm 1 y4ebHUKOB, NOYPOYHOro NAaHUPOBaHMA Kypca yumuTesnem.

NHdopmaTurKa B cpeaHem obLiem obpa3oBaHUM OTParKaeT:

CYLWHOCTb MHPOPMATMKM KaK Hay4HOM AUCLUMMINHDI, U3yYatoLeit 3aKOHOMEPHOCTM NPOTEKAHMA U
BO3MOXHOCTM aBTOMATM3aUNN MHGOPMALIMOHHbIX MPOLLECCOB B PA3/IMYHbIX CUCTEMAX;

OCHOBHble 061aCcTV NPUMEHeHU MHGOPMATUKK, NPEKAe BCero MHPOPMaLMOHHbIE TEXHOIOTUMN,
ynpasaeHue 1 coumanbHyto chepy;

MEXANCUMNINHAPHDBIN XapaKTep MHGOPMATUKN N MHOOPMALMOHHON AeATENIbHOCTU.

Kypc MHbOpMATUKK gns YpOBHS cpeaHero obuiero ob6pasoBaHus ABNAETCA 3aBEPLLAIOLWMM Tanom
HenpepbIBHOW NOArOTOBKM 0by4Yatowmxcs B 061acT MHPOPMaATUKM U MHPOPMALIMOHHO-
KOMMYHMKAUMOHHbIX TEXHONOTUIM, ONMPAETCA Ha coaepkaHue Kypca MHGOPMaTUKM YPOBHA OCHOBHOTO
ob6uero 06pasoBaHMA M ONbIT NOCTOAHHOIO NPUMEHEHMA NHDOPMALLMOHHO-KOMMYHUKALMOHHbIX
TEXHONOMNM, AAET TEOPETUYECKOE OCMbICIEHME, MHTEPNpeTaLMo U 0606LeHMe 3TOro onbITa.

Pe3ynbTaThbl yrnyb1eHHOro ypoBHA M3yyeHus yyebHoro npeameta « MHpopmaTMKa» opueHTUpPOBaHbI Ha
nosyyeHue KOMMeTeHTHOCTeN Ana nocieayoLein npodeccnoHanbHol aeatenbHocTU. OHKM BKAOYAIOT B
cebs:

OB/Iai€HUE K/THOUYEBLIMU MOHATUAMU U 3aKOHOMEPHOCTSAMM, Pacro3HaBaHME COOTBETCTBYHOLWMX UM
NPWU3HAKOB W B3aMMOCBA3eN, CNOCOBHOCTb AEMOHCTPUPOBATL Pas3INYHbIE NOAXOAb! K U3YUYEHUIO
ABNEHUN;



yMeHMe pelaTb TUNOBbIe NPaKTUYeCKMe N TeopeTUYEcKMe 3a4a4M, XapaKTepHble 414 UCMO/1b30BaHUA
METOA0B N MHCTPYMEHTapMA AaHHOro y4ebHOoro npeameTa;

Ha/snuMe NpeacTaB/eHnin 0 AaHHOM yYebHOM npeameTe KakK LLesIoCTHON Teopun (COBOKYMHOCTM
TEOpPMUIA), OCHOBHbIX CBA3SAX CO CMEXHbIMW 061aCTAMM 3HAHWIA.

B pamkax yrnybnéHHoro ypoBHaA nsydeHus nHGopmaTMku obecneymBaeTca LeneHanpasBieHHan
NoAroToBKa 006yYatoWMXCA K MPOA0/IKEHNIO 06pa30BaHMs B OpraHM3aumax npodpeccnoHanbHoro
06pasoBaHMs No cneymansbHOCTAM, HENOCPEeACTBEHHO CBA3aHHbIM C LMGPOBbIMU TEXHONOTMAMMU, TAKUM
KaK NporpaMmHas UHeHepus, tHGopmaunoHHan 6e3onacHoOCTb, MHGOPMALMOHHbIE CUCTEMBI U
TEXHOJIOTUU, MOBU/IbHbIE CUCTEMDBI U CeTU, BoNbLUNE AaHHbIE M MALLMHHOE 00YyYeHUE, MPOMBbILL/IEHHbIN
WMHTEPHET BELLEN, UCKYCCTBEHHbIN MHTENNEKT, TEXHONOMMK 6ecnpoBoaHOM CBA3KN, POOOTOTEXHMKA,
KBaHTOBblE TEXHO/IOTMU, CUCTEMbI pacnpeaenéHHOro peectpa, TeXHO/N0rMM BUPTYabHOM U
[OMOJIHEHHOW peasibHOCTeMN.

OcHoBHas uenb U3ydeHusa yuebHoro npeamerta «MHpopmaTrKa» Ha yrayb6néHHOM ypoBHe cpeaHero
obwero obpasoBaHus — obecneyeHune ganbHewero passnTA MHGOPMALMOHHbIX KOMMNETEHLMIA
06yu4aloLLerocs, ero roTOBHOCTU K KU3HU B YCI0BUAX pa3BMBatoLeroca MHbopmaLmMoHHOro obuiectsa un
BO3paCTatoLWel KOHKYPEHLUMW Ha pbIHKe Tpyaa. B cBA3M € 3TUM u3yyeHune nHpopmatukm B 10—11 Knaccax
AONKHO obecneunTs:

chopMMUPOBAHHOCTb MUPOBO33PEHUA, OCHOBAHHOMO Ha NOHMMAaHUU PO UHPOPMATUKM,
MHPOPMALMOHHBIX M KOMMYHUKALMOHHbIX TEXHO/IOTUIA B COBPEMEHHOM 0bLLecTBe;

chOopMMUPOBAHHOCTb OCHOB JIOTMYECKOTO U a/IT0OPUTMMUYECKOrO MblLLEHUS;

CPOPMMPOBAHHOCTb YMEHWNI pa3iMyaTh GaKTbl U OLLEHKM, CPaBHUBATb OL,EHOYHbIE BbIBOAbI, BUAETL UX
CBA3b C KPUTEPMAMM OLLEHMUBAHMA U CBA3b KPUTEPUEB C ONpeaenEHHON CUCTEMO LieHHOCTeN,
NpoBepPATb HA AOCTOBEPHOCTb M 0606 aTb MHPOPMALMIO;

chOpPMMPOBAHHOCTb NPeACTaBAEHUN O BANAHNUM MHPOPMALMOHHbBIX TEXHOJIOTUIM Ha KMU3Hb YE/1I0BEKA B
obuiectse, MOHMMaHME COLMaNbHOrO, SKOHOMMUYECKOTO, MOAUTUYECKOTO, KY/IbTYPHOTO, OPUAMUYECKOTO,
NPUPOAHOro, 3proHOMMUYECKOr0, MEAULMHCKOTO U GU3MONOrMUYECKOTO KOHTEKCTOB MHPOPMALIMOHHbIX

TEXHOJIOTUIA;

MPUHATUE NPABOBbIX U STUYECKMX aCNEeKTOB MHPOPMALMOHHBIX TEXHO/IOMMIA, OCO3HaHMe
OTBETCTBEHHOCTM /1t0AeN, BOBNEYEHHDBIX B CO34aHME M UCNO/b30BaHME MHPOPMALMOHHBIX CUCTEM,
pacnpocTpaHeHue nHdopmaunm;

co34aHue yC/I0BMIN ANS Pa3BUTUA HABbIKOB y4ebHOM, NPOEKTHOM, Hay4HO-UCCNeA0BaTE/IbCKOM U
TBOPYECKOWN AeATENbHOCTU, MOTUBALMM 0OYYaOLMXCA K CAMOPA3BUTHUIO.

B coaeprkaHum yuebHoro npegmerta «MHPopmaTHKa» BbIAENAIOTCA YeTbipe TEMATUYECKUX pasaena.

Pasaen «Lndposas rpaMoTHOCTb» NOCBALWLEH BONPOCAaM YCTPOMCTBA KOMMNbIOTEPOB U APYTUX 31€MEHTOB
UMPPOBOro OKPYIKEHUSA, BKAOHAA KOMMbIOTEPHbIE CETH, UCMO/Ib30BaHMUIO CPEACTB ONepaLMoOHHOM
cucTembl, pabote B ceTu MIHTEPHET U MCMNOb30BaHUIO MHTEPHET-CePBUCOB, MHOOPMALMOHHOM
6e3onacHOCTU.



Pasgen «TeopeTuyeckme ocHOBbl MHPOPMATUKU» BK/OUYAET B cebs NOHATUIHbIN annapaT
MHGOPMATUKN, BONPOCHI KOAMPOBAHUSA MHOPMALUM, N3MepeHUs MHOOPMALMOHHOFO 06 bEMA AAHHbIX,
OCHOBbI aNrebpbl TOrMKM U KOMNBIOTEPHOTO MOAENUPOBAHUS.

Pasgen «ANroputMbl M NPOTrPaMMMUPOBAHME» HANpPaB/EH Ha PasBUTME aNITOPUTMUYECKOTO MbILLIEHUS,
pa3paboTKy anropmMTMOB M OLLEHKY UX CNOKHOCTU, GOPMMPOBaHME HaBbIKOB Peannsaumnmn Nporpamm Ha
A3bIKax NPOrpaMmmMpPOBaHUNSA BbICOKOTO YPOBHS.

Pazgen «MHbOPMaLMOHHbIE TEXHONOMMMY NOCBALLEH BONPOCAaM NpUMeHeHMs MHGOPMaLMOHHbIX
TEXHO/IOTUI, PEaNN30BaHHbIX B MPUKAAAHbIX NPOrPaMMHbIX MPOAYKTAX N UHTEPHET-CEPBUCAX, B TOM
ymcne B 3aZa4ax aHaIM3a AaHHbIX, UICNONb30BaHMIO 633 faHHbIX M 3NEKTPOHHbIX TabauL, ANa peleHus
NPUKNA4HbIX 3a4au.

B npuBeaéHHOM fanee coaeprKaHumn yyebHoro npeameta « MHGoOpmMaTHKa» KYPCMBOM BblgeNeHbl
[AONO/IHUTE/IbHbIE TEMbI, KOTOPbIE HEe BXOAAT B 06A3aTe/IbHYI0 NPorpammy 0bydeHus, Ho MOryT bbiTb
npeasioXKeHbl A1a U3yyeHus oTAe/IbHbIM MOTUBMPOBAHHbLIM M CMOCOBHbIM 06YyYatoLWmMmes.

Yrny6néHHbIN ypoBeHb U3ydYeHns MHGOPMATUKN PEKOMEHAYETCA AN TEXHOOrMYecKoro npoduns,
OPWMEHTMPOBAHHOTO Ha MHXXEHEPHYIO U UHPOPMAUMOHHYIO chepbl AeaTeNbHOCTU. YTAyBNEHHbIN
YypOBeHb M3ydeHus nHGopMaTUKKM obecneymBaeT: NoAroTOBKY 06y4atoLLMXCA, OPUEHTUPOBAHHbIX Ha
cneumanbHOCTM B 061aCTU MHGOPMALMOHHBIX TEXHOIOTUIA U MHKEHEPHbIE CNEeLMaNbHOCTH, y4acTme B
NPOEKTHOW U UCCNeaoBaTeIbCKOM AeATENbHOCTU, CBA3AHHOM C COBPEMEHHbIMM HanpaBieHNAMM
oTpac/iv MHGOPMaLNOHHO-KOMMYHUKALMOHHbIX TEXHONOMMIA, MOAFOTOBKY K Y4acTUIO B O/IMMMMaAAX M1
caadve EAMHOro rocy4apcTBeHHOMo 3K3aMeHa No MHGopPMaTHKe.

MocnenoBaTeNbHOCTb M3yYeHUs TeM B Npeaenax 04HOro roga obyyeHna MoKeT 6bITb USMEHEHA NO
YCMOTPEHMIO YYMTEeNA NpU NoAroToBKe paboyeit nporpaMmbl U NOYPOYHOrO NAAHMPOBaHMUA.

Obuiee 4ncno YacoB, PeKOMEHA0BAHHbIX A5 U3yYeHMa nHbopmaTuKM — 272 yaca: B 10 knacce — 136
yacos (4 yaca B Hegento), B 11 knacce — 136 yacos (4 4aca B Heaento).



COOEPHAHUNE OBYYEHUA

10 KJTACC

Undposasa rpamoTHOCTb

TpeboBaHMA TEXHUKM HE30MACHOCTM U TUITMEHbI NPU paboTe ¢ KOMNbIOTEPAMU U APYTUMHU
KOMMOHEHTaMM LUPPOBOro OKPYKEHMA.

MpUHUMNBLI PabOTbl KOMMBLIOTEPOB M KOMMbBIOTEPHbIX CUCTEM. ApXMTeKTypa ¢poH HelimaHa.
ABTOMaTUYECKOE BbIMOJHEHWE NporpaMmsbl npoueccopom. OnepaTMBHan, NOCTOAHHAA U
[0roBpeMeHHan namaTb. O6BMeH AaHHbIMM C MOMOLLbHO WWH. KOHTpoepbl BHELWHMX YCTPOMCTB.
Mpsamoit JoCTyn K NamaATw.

OCHOBHblE TEHAEHUMUN PA3BUTUA KOMMbIOTEPHbIX TEXHOOTMIA. MapanienbHble BbIMUCAEHUS.
MHoronpoueccopHbie cnctembl. CynepkomnbtoTepbl. PacnpenenéHHble BblYUCANTENbHbIE CUCTEMbI U
06paboTKa 60/blUMX AaHHbIX. MOb6UAbHbIE LNMDPOBLIE YCTPOMCTBA M UX POJIb B KOMMYHUKALMSAX.
BcTpoeHHble KomnbtloTepbl. MUKPOKOHTPOAEPbI. PO60TU3NpPOBAHHbIE NPON3BOACTBA.

MporpammHoe obecrneyeHre KOMMNbIOTEPOB U KOMMNbIOTEPHbIX CUCTEM. Buabl NporpammHoro
obecneyeHns n nx HasHadeHne. OcobeHHOCTU NporpaMmHOro obecneyeHns MobUAbHbIX YCTPOMCTB.
MapannenbHoe nporpammmpoBaHune. CucTemMHoe nporpammHoe obecnedeHme. OnepaLmoHHble
cucTembl. YTUAuUTbI. [lpansepbl ycTponcTs. MHCTaNNAaUMA U AEUHCTaNAAUNA NPOrpamMmMHOro
obecneyeHus.

daitnoBble cuctembl. MPUHLMMNLI PasMeLLeHns U UMeHOBaHWA GalkiNoB B 40/IFOBPeMEHHOM NamsaTy.
LLa6noHbl Ans onvcaHus rpynn ¢ainos.

Mporpammuoe obecneyeHue. SiMueH3npoBaHUe nporpammHoro obecneyeHms n UMGPOBbLIX PECYPCOB.
MponpuetapHoe 1 ceoboaHoe nporpammHoe obecriedeHme. Kommepyeckoe N HEKOMMepUecKoe
MCNoNb30BaHMe NPOrpPammHoro obecrnedyeHnsa n LMbpoBbIX pecypcos. OTBETCTBEHHOCTD,
yCTaHaB/MBaeMas 3aKOHOAaTe/IbcTBOM Poccuiickoit degepaumn 3a HENPaBOMEPHOE UCMOJb30BaHMe
nporpammHoro obecnedyeHuns n LMppPOBbLIX PECYPCOB.

MPUHLMMbI NOCTPOEHUS M annapaTHble KOMMOHEHTbI KOMMbIOTEPHbIX ceTel. CeTeBble NPOTOKObI. CeTb
NHTepHeT. Aapecauuma B cetn MHTepHeT. MpoTokobl cteka TCP/IP. Cuctema AOMEHHbIX MMEH.

PasaeneHue IP-ceTn Ha NoAceT € NOMOLLbIO Macok noacetent. CeTeBoe afMUHUCTPUPOBAHME.
MonyyeHne AaHHbIX O CeTEBbIX HAaCTPOMKAX KOMNbtoTepa. NpoBepKa HaNMYUA CBA3M C Y3/10M CETH.
OnpegeneHne mapLupyTa ABUNKEHMA NAKETOB.

Buabl aestenbHOCTM B ceTh MHTepHeT. Cepaucbl UHTepHeTa. FleonHdopMaumMOHHbIe CUCTEMBI.
[€0/I0KaLMOHHbIE CEPBUCHI PeasibHOro BpeMeHu (Hanpumep, 1oKauua mobunbHbIX TenedoHos,
onpegeneHue 3arpy>KeHHoCTM aBToMarnucTpanei), MHTepHeT-Toprosasn, 6poHMposaHme 6UIEToB K
rOCTUHUL,



rocyaapcTBeHHbIe 3N1eKTPOHHbIE cepBUCHI U ycayr. CoumanbHblie CeTU — OpraHmn3aLma KONNEKTUBHOMO
B3aMMoaencTBmns  obmeHa aaHHbIMKW. CeTeBOM 3TUKET: NpaBu/ia NOBeAEHUA B KNbepnpocTpaHCcTBe.
Mpob6aema NoAJMHHOCTU NoyYeHHOW MHPopMauun. OTKpbITbie 06pa3oBaTebHbIE Pecypcsbl.

TexHoreHHble U 3KOHOMUYECKME YrPOo3bl, CBA3aHHbIE C UCMO/Ib30BaHMEM UHPOPMALMOHHO-
KOMMYHWKALMOHHbIX TexHonorui. O6wue npobsiembl 3almnTbl MHPOPMALMN U MHDOPMALMOHHOM
6e3onacHocTn. CpeacTBa 3aWmTbl MHPOPMALLMM B KOMMbIOTEPAX, KOMMbIOTEPHbIX CETAX U
aBTOMATM3MPOBAHHbIX MHPOPMALMOHHBIX cucTemax. MNpaBoBoe obecneyeHme MHOOPMALMOHHOM
6e3onacHOCTM.

MpeaoTBpalleHMe HECAHKLMOHMPOBAHHOIO AOCTYNA K IMYHOW KoHPUaeHUUaabHON MHGopmMaLmnu,
XPaHsALWEeNCA Ha NepcoHasibHOM KoMMbloTepe, MOBUIbHbIX YCTPONCTBaX. BpegoHoCHOEe nporpammHoe
obecneyeHue 1 cnocobbl 60pbObLI C HUM. AHTUBUPYCHbIE Nporpammbl. OpraHn3aLms NMYHOro apxmBea
nHbopmaunun. PesepsHoe KonuposBaHume. MaponbHas 3awmTa apxmsa.

LLndposaHue gaHHbIX. CUMMETPUYHbIE U HECUMMETPUYHbIe Windpbl. LUndpbl npocToit 3ameHbl. Lndp
Uesapa. Wndp BukeHepa. Anropmutm wndposaHmns RSA.

TeopeTnyeckme oCHOBbI MHPOPMATUKM
MHdopmauma, gaHHble U 3HaHWA. MHPOopMaumMoHHbIe NPoLEecchl B NPUpPoAe, TEXHMKe M obliecTse.

HenpepblBHblE U ANCKPETHbIE BEAUYUHbI U CUTHa/bl. He0bX0AMMOCTb AMCKpeTU3aLmMm MHpopmaLlmm,
npeaHasHa4yeHHOM A1 XpaHeHus, nepeaadm n obpaboTku B LMPPOBLIX CUCTEMAX.

[BounyHoe KoguposaHue. PaBHOMEpPHbIe U HepaBHOMEpPHbIE KoAbl. [leKogmpoBaHue coobeHui,
3anuMcaHHbIX C MOMOLLbIO HepaBHOMEPHbIX KoAoB. Ycnosue ®aHo. MocTpoeHne ogHO3HAYHO
OEeKoAMPYEMbIX KOAO0B C NOMOLLbIO AepeBa. EANHULbI 3MepeHns KondyecTsa nHpopmaumm.
AndaBuUTHbIN NOAX0A K OLEHKe Koandectsa MHGopMauuu.

Cuctembl cuncneHms. PasBépHyTas 3anmch LeblX U g4p0obHbIX YMcen B NO3ULLMOHHOM cucteme
cumcnenus. CBOMCTBa NO3ULMOHHOM 3aMMUCK YNCAA: KOIMYECTBO LMdP B 3anncK, NpmusHaK Ae/IMMOCTH
4yMCcNa Ha OCHOBaHME CUCTEMbI CYUCNEHUA. AITOPUTM NepeBoda Lesioro Yyncna ms P-myHol cuctemol
CYMCNEHUS B AECATUYHYIO. ANTOPUTM NepeBoga KOHeYHoM P-uuHo Apobu B AecATUYHYI0. ANropuTm
nepesoja LLeAoro Yncna U3 AecATUYHOM CUCTEMbI CUMCAEHUA B P-uuHyto. MepeBo KOHEUYHOM
OecATUYHOM Apobu B P-nyHyto. [IBOMYHAA, BOCbMEPUYHAs U WeCcTHaguaTePMUHan CUCTEMbI CUMC/IEHUS,
CBA3b MeXAy HUMU. ApudmeTnyecKkme onepaumnm B NO3NLMOHHbIX CUCTEMaX cuncaeHnsn. TpomyHas
YypaBHOBELLEHHas CUCTEMA CUMCIeHUS. IBOMYHO-AECATUYHAA CUCTEMA CUUCIEHUS.

KoanposaHue TekctoB. Kogmposka ASCIl. OgHobanTHbie koguposKku. CtanaapT UNICODE. KogupoBka
UTF-8. OnpegenexHne MHGOPMaLMOHHOIO 06BEMA TEKCTOBbIX COOBLLEHUN.

KoauposaHue nsobparkeHunin. OueHka MHPopmaLMoHHOro o6bEMa rpaduyeckmnx AaHHbIX NPU 3a8aHHbIX
paspeLleHnmn 1 rnybuHe KOAMPOBaHUA LBeTa. LiBeToBble Mogenn. BekTopHoe KogupoBaHue. dopmaTsl
rpadmueckux dpaiinos. TpéxmepHan rpadmka. PpaktanbHasa rpaduka.

KogmuposaHue 38yKa. OueHKa MHGOPMaLMOHHOTo 06bEMa 3BYKOBbLIX AaHHbIX NPY 334aHHbIX YacToTe
ANCKPETU3aLMM 1 Pa3psaaHOCTU KOAMPOBAHMS.



Anrebpa noruku. NMoHaTMe BbiCKasblBaHMA. BbicKasbiBaTebHble popmbl (NpeauKaTsl). KBaHTOPSI
CYLLLECTBOBaHMA U BCEOBLLHOCTM.

Noruyeckue onepauuun. Tabanubl CTUHHOCTU. JlorMyecKme BbipaxKeHus. Jlormyeckue ToXKAecTsa.
[ 0oKa3aTenbCTBO IOMMUYECKMX TOXKAECTB C NOMOLLbIO TabnL, UICTUHHOCTU. JlorMyeckne onepaumm u
onepaummn Hag, MHOXXeCcTBaMu.

3aKOoHbl anrebpbl IOrMKWU. JKBUBANEHTHbIE NPeobpa3oBaHMA NOTMYECKUX BblpaxKeHWit. Jlornyeckmne
YPaBHEHWA N CUCTEMbI YPABHEHWI.

Nornyeckne GyHKUUN. 3aBUCMMOCTb KOJIMYECTBA BO3MOKHbIX IOTMYECKMX QYHKLMIA OT KOIMYECTBa
aprymeHToB. Mo/iHble CUCTEMbI IOTUYECKMX QYHKLMIA.

KaHoHMuyeckue Gopmbl Iormyeckmnx BbipaxkeHunii. CoeplleHHble AN3bIOHKTUBHbIE N KOHbIOHKTUBHbIE
HOpMasibHble GOPMbI, a/ITOPUTMbI UX MOCTPOEHUA MO TabanLE NCTUHHOCTU.

Jlornyeckme snemeHTbl B cocTaBe Komnbtotepa. Tpurrep. Cymmartop. MHoropaspagHbiiA cymmaTop.
MocTpoeHue cXem Ha NOTUHYECKUX 31eMeHTaX Mo 3a4aHHOMY IOFMYECKOMY BblpaXeHuto. 3annch
JIOTMYECKOTO BblpaxeHuA Mo IOrMYecKon cxeme.

MpeAacTaBaeHMe LebiX YUcen B namati Komnbiotepa. OrpaHMYeHHOCTb AMana3oHa YMcen npu
OrpaHMYeHUU KonyecTsa pas3paaos. MNepenosHeHne paspsaaHon ceTkU. be3sHaKkoBble U 3HaKoBble
AaHHble. 3HaKoBbIM BUT. [IBOMYHbIN AOMNOAHUTE/IbHbLIA KOA OTPULATENbHbIX YACE.

MobuToBble Nornyeckme onepaumn. JTIormyecknii, apudmeTUHecKNin n UMKANYECKUIA CABUTN.
LLndpoBaHmMe c nomolLblo NO6UToBOM onepaunn «uckaodatrouwee NN».

MpeactaBneHne BELLECTBEHHbIX YNCEN B NAMATM KOMMbOTEPA. 3HAYaLLan YacTb U NOPALOK Ynucaa.
[JnanasoH 3HauyeHu BELWECTBEHHbIX Yncen. Npobaembl XpaHeHUs BELECTBEHHbIX YNCES, CBA3AHHbIE C
OorpaHMYeHMEeM KOJINYeCTBa pa3paaoB. BoinonHeHMe onepaumin ¢ BewecTBeHHbIMM YNCAaMK,
HaKon/aeHne oWMBOK NpU BbIYNCAEHUAX.

ANropuTMbl U NPOrPamMMMpPOBaHME

OnpegeneHne BO3MOMKHbIX pe3y/ibTaToB paboTbl NPOCTENLINX aATOPUTMOB YNPaBAeHUA UCNONHUTENAMM
N BbIYUCAUTE/bHbIX anropntMmos. OnpeaeneHme UCXOAHbIX AaHHbIX, MPU KOTOPbIX aArOPUTM MOKET AaTb
Tpebyemblii pe3ynbTar.

JTanbl peweHns 3a4a4 Ha KomnbloTepe. MHCTPYMEHTaNbHble CPeACTBa: TPAHCAATOP, OTIaAUMK,
NPoGUANPOBLLMK. KOMNUAALMA M MHTepNpeTaumsa NporpaMmm. BUpTyanbHble MallUHBI.

NHTerpnpoBaHHas cpeaa pas3paboTku. MeToabl 0TAagKM Nporpamm. Mcnosb3oBaHMe TPAacCUPOBOYHbIX
Tabanu. OTnagoyHbIl BbiBOA,. Mowarosoe BbiNo/AHEHME NporpaMmmbl. TOUKK ocTaHoBa. TpocmoTp
3HAYEHUI NePeMEeHHbIX.

A3bIK NnporpammunpoBsaHmsa (Python, Java, C++, CH). Tunbl AaHHbIX: LLENOYNUC/IEHHbIE, BELLLECTBEHHbIE,
CMMBOJIbHbIE, NorMyeckme. BeteneHuna. CnoxHble ycnosua. LMknbl ¢ ycnosuem. LIMKAbI N0 nepeMeHHOMN.
B3anmo3sameHAEeMOCTb pPa3/IMYHbIX BUA0B LUUKAOB. MHBApUWAHT Uunkna. CoctaBieHne UuKaa c
MCNO/Ib30BaHMEM 3apaHee onpeaenéHHOro MHBapMaHTa UUKAa.



JoKymeHTUpoBaHWe nporpamm. Mcnonb3oBaHMe KoMmeHTapureBs. NoAroToBKa onnucaHMa NpPorpaMmmsl 1
WHCTPYKLUMU A5 NoJib30oBaTe A,

AnropuTmbl 06paboTKKN HaTypasibHbIX YNCE, 3aNUCAHHbIX B MO3ULIMOHHBIX CUCTEMAX CHUCTEHUA:
pasbureHne 3anncK YMcaa Ha oTAeNbHbIE LMPbI, HAXOXKAEHME CYMMbI U Npou3BeaeHuns umop,
HaxoXAeHne MakCUManbHOM (MMHUMaNbHOM) UNdPBLI.

HaxoskaeHue Bcex NpocCTbIX YMcen B 3a4aHHOM AnanasoHe. MNpeacrasneHune ymcna B suae Habopa
NPOCTbIX COMHOMUTeNen. ANropuTm BbICTPOro Bo3BeAeHUs B CTENEHb.

O6paboTKa AaHHbIX, XpaHAWMXca B dainax. TeKcToBble U ABOWYHbIe daibl. PainnoBble NnepemeHHble
(dartnosble ykazatenu). YteHne us daiina. 3anuce B dpainn.

PasbueHune 3agaum Ha noasagaun. MNoanporpammsl (Npoueaypbl M GyHKUMM). Pekypcua. PekypcrBHble
06beKTbl (PpaKkTanbl). PekypcmBHble npoueaypbl U GyHKLUMU. Mcnonb3oBaHMe CTeKa AN opraHM3aumm
PEKYPCUBHBIX BbI3OBOB.

Mcnonb3oBaHWe CTaHAAPTHOM 6MBAMOTERM A3bIKa NporpammmnpoBaHmsa. NogKkntoueHne 6ubanoTek
nognporpamm CTOPOHHMX NpousBoguTeneit. MoayabHbIM NPUHLMA NOCTPOEHMA NPOrpamm.

YucneHHble meToabl. TO4HOE M NPUBANKEHHOE pelleHns 3a4a4M. YNCeHHble MeToAbl peLleHun
ypaBHeHUN: meTog nepebopa, MeTom NoJIOBUHHOIO AeneHus. NpubanxkéHHoe BbluncaeHne aavH
KpMBbIX. BbluMcneHne nnowasein ¢puryp ¢ NOMOLLbIO YAC/IEHHbIX MEeTO0B (MeTo NPAMOYro/ibHUKOB,
MeTog Tpaneuuit). Momck makcumyma (MUHUMYMA) GYHKLUKW OAHOM NepeMeHHOM MeTo40M
NONIOBUHHOTO AeNeHunA.

06paboTKa CMMBObHBIX AaHHbIX. BcTpoeHHble GYHKLMM A3bIKa NPOrpaMMmnpoBaHna ans obpaboTku
CMMBOJIbHbIX CTPOK. ANropuUTMbl 06paboTKM CUMBOJIbHBIX CTPOK: NOACUYET KOIMYECTBA NOABAEHUIA
CMMBOA B CTPOKE, paszbueHne CTPOKM Ha CNoBa NO NPobebHbIM CUMBOMAM, NMOUCK MOACTPOKU BHYTPU
[AAHHOW CTPOKM, 3ameHa HallaeHHOM NOACTPOKM Ha APYryIo CTPOKY. [eHepaums BCEX C/I0B B HEKOTOPOM
andasuTe, yA0BNETBOPAIOLWMX 334aHHbIM OrpaHudYeHmam. NpeobpasoBaHne YMCNa B CUMBOJIbHYIO
CTPOKY 1 0bpaTHO.

Maccumsbl n nocnegoBaTebHOCTU Yucen. BolumcneHue 0606LLI,éHHbIX XapPaKTeEPUCTUK INEMEHTOB
MaccmMBa UK YUCIOBOM nocnenoBaTe/ZIbHOCTU (CyMMbI, npounsseneHnA, cpegHero apmd)N\eTqucr(oro,
MUHUMANbHOIO U MAaKCMMaJIbHOTO 3/1IEMEHTOB, KOJZINYeCTBa 3/1IEMEHTOB, YA40BNETBOPAOLWNUX 3a4aHHOMY
ycnoamo). JInHeHbIN NoUCK 3a4aHHOro 3Ha4yeH"A B MaccuBe.

CopTrpoBKa ogHOMEPHOro MaccuBa. MpocTble MeTOAbl COPTUPOBKKM (METOZ Ny3blpbKa, MeToa Bbibopa,
COPTUPOBKa BcTaBKaMmu). COpTUPOBKaA CiMAHMEM. BbicTpas copTupoBKa maccmea (anroputm QuickSort).
[BOMYHbBIN NOMCK B OTCOPTUPOBAHHOM MaccuBe.

[BymMepHble maccuBbl (MaTpuLbl). ATropuTMbl 06pPaboTKM ABYMEPHbIX MacCMBOB: 3aMOIHEHNE
[ABYMEPHOro YMC/I0BOr0 MaccKBa Mo 3a4aHHbIM NpaBuaam, NOUCK 31leMeHTa B IBYMEPHOM Maccuee,
BblYUC/IEHME MAKCUMYMa (MUHUMYMa) M CYMMbl 3/IEMEHTOB ABYMEPHOro MaccMBa, NepectaHoBKa CTPOK
M cTonbLL0B ABYMEPHOrO MaccuBa.

MHdOopMaUMOHHbIe TEXHONOTMK



TeKcToBbIN Npoueccop. PegaktmposaHue n popmaTtuposaHume. MNposepka opdorpadpum n rpamMmaTmMKi.,
CpeacTBa NovcKa M aBTO3ameHbl B TEKCTOBOM npoLieccope. Micnonb3oBaHue cTUNEN.
CTPYKTYpUpPOBaHHbIe TEKCTOBbIE AOKYMEHTbl. CHOCKM, ornasnieHne. KonnektueHasa paboTa ¢
AOKYMeHTamM. MHCTPYMEHTbI peLeH3MpoBaHKUA B TEKCTOBbIX Npoueccopax. O6nayHble cepBuchl.
[Jenosas nepenucka. Pedepar. MNpasuaa LUTUPOBAHUA UCTOYHUKOB U odopMaeHUsa Bubanorpadpuyeckux
ccbloK. OpopmaeHme cnncka anTepaTypbl. 3HAKOMCTBO C KOMMbIOTEPHOW BEPCTKOM TEKCTa.
TexHU4YecKMe cpeacTBa BBOAA TeKcTa. CneunanmsnpoBaHHble cpeacTsa pegakTMpoBaHma
MaTemaTUYEeCKUX TEKCTOB.

AHanns gaHHbIx. OCHOBHbIE 33434M aHaNN3a AAHHbIX: NPOrHO3UpPOBaHMeE, KnaccudurKaums,
Knactepusaumsa, aHanm3 oTKIoOHeHUN. [locnenoBaTeNbHOCTb PeLleHNA 3aa4 aHanm3a JaHHbIx: cbop
MepBUYHbIX AaHHbIX, OYMCTKA M OLLEHKA KauyecTsa AaHHbIX, BbI6BOp 1/1an NocTpoeHne moaeny,
npeobpasoBaHuMe AaHHbIX, BU3yann3aLma AaHHbIX, UHTEpNpeTauus pesynbTaTtos. MporpammHble
CcpeacTsa U MHTEpPHeT-CepBUCHI AN1A 06paboTKKU 1 NpeacTaBAeHMA AaHHbIX. Bonbluve gaHHbIe.
MalwmrHHoe obyyeHne. UHTenneKkTyanbHblA aHanu3 AaHHbIX.

AHanM3 AaHHbIX C NOMOLLbIO 3/IEKTPOHHbBIX Tabauu,. BbluncaeHme cymmbl, cpegHero apudmeTUYecKoro,
Hanboblero (HaMMeHbLUEro) 3Ha4eHMsa guanasoHa. BoluncneHune KoadpduumeHTa Koppenaumm apyx
pAOoB AaHHbIX. [locTpoeHue cTon64aTbIX, IMHENYATbIX U KPYroBbix Avarpamm. MoctpoeHue rpaduKkos
byHKUM. Moabop NMHUKM TpeHaa, peleHne 3a4a4 NPOrHO3MPOBaHUA.

YucneHHoe pelleHne ypaBHEHUI ¢ NomolLLbio noabopa napameTtpa. ONTUMU3aALMA Kak NOUCK
Hauy4Llero peleHns B 3aAaHHbIX yciosuax. Llenesas ¢pyHKUMA, orpaHuueHus. JTokanbHble U
rnobanbHbli MUHUMYMbI LieneBoi GpyHKUMK. PeleHne 3a4a4 ONTUMU3aLMM C NOMOLLBHO 3/IEKTPOHHbIX
Tabnuu,.

11 KNACC

TeopeTnyeckme 0CHOBbI MHPOPMATUKM

TeopeTnyecKkme NoAxoabl K OLEeHKe KoMYecTBa MHGoOPMaumn. 3aKoH aaanTMBHOCTU MHOPMaUUU.
dopmyna Xaptamn. UHPopmaLuma n BepoaTHocTb. Popmyna LLieHHOHa.

ANropuTmbl cKatua gaHHbIx. Anroputm RLE. Anroputm XaddmaHa. Anroputm LZW. Anroputmsl cxkatma
AaHHbIX C NOTepsMU. YMeHbLUEHME FYyOUHbI KOAMPOBaHUSA LBeTa. OCHOBHbIE MAEN aNIFOPUTMOB CKaTUSA
JPEG, MP3.

CKopocTb nepesayn AaHHbIX. 3aBUCMMOCTb BPEMEHW Nepeaaym oT MHGOPMALMOHHOIO 06BbEMA JAHHbIX
N XapaKTePUCTUK KaHana cBA3W. [PUYMHbI BO3HMKHOBEHMA OLWMBOK Npu nepesaye AaHHbIX. Koapl,
Nno3BoAAtoLLME 0OHAPYKMBATb U UCNPABAATL OWMOKN, BO3HUKAOLLME NPU Nepesayve AaHHbIX.
PaccTtosHne XammuHra. KogmnposaHue ¢ nosTopeHnem 6utos. Kogpl XaMmMuHra.

Cuctembl. KOMNOHEHTbI CUCTEMBI U UX B3aumogeicTeume. CuctemHblii apdekT. YnpaBneHue Kak
MHOpMaLMOHHbIN Npouecc. ObpaTHan cBA3b.



Mogenu n mogenmposaHnue. Llenb mogennposaHus. CooTBeTCTBME MOAE/IN MOAENMPYEMOMY OBBEKTY
WK NpoLeccy, Leav moaenvposanHua. Gopmanusauma NpUKNagHbIX 3a4ad.

MpeacrasneHme pesynbTaToB MOAEIMPOBaHMA B BUAE, YA06HOM 415 BOCNPUATUA YENOBEKOM.
lpaduyeckoe npeacTaBneHme AaHHbIX (cxembl, Tabaumubl, rpaduKkm).

Ipadbl. OCHOBHbIE NOHATUA. Bugbl rpados. OnuncaHme rpados C MOMOLLI0 MaTPUL, CMEXKHOCTU, BECOBbIX
MaTpULL, CMMCKOB CMEXHOCTU. PeleHne anroputMmnIYeckmnx 3agay, CBA3aHHbIX C aHanm3om rpados
(nocTpoeHre oNTMMaNbHOTO NYTU MEXKAY BEPLUMHAMM rpada, onpesesieHne KoMYecTBa pasanyHbIX
nyTel mexXay BepLUMHAMN OPUEHTMPOBAHHONO aLMKANYECKoro rpada).

Hepesba. BuHapHoe aepeso. [epesbs noucka. Cnocobbl 0b6xoaa gepesa. MpeactasneHune
apMdMeTUYECKMX BblpaXKeHUI B BUAe Aepesa. [JMCKPeTHbIe Urpbl ABYX UTPOKOB C NOJHOM
nHdopmaumelt. NMocTpoeHne aepesa nepebopa BapMaHTOB, ONMcaHMeE CTPATENMK UTPbl B TabNMYHON
dopme. BbINrpbILWHbIE U NPOUFPbILWHbIE MO3ULMN. BbIMTPbILWHbIE CTPATErMN.

CpeAacTBa MCKYCCTBEHHOrO MHTeAeKTa. CepBUChl MaLLMHHOMO NepeBoaa M pacno3HaBaHUA YCTHOM pedn.
KorHutueHble cepBuchl. MaeHTUdMKaLMA U NOUCK M306paXKeHWIA, pacno3HaBaHuWe auLL.
Camoobyuatomeca cuctembl. MICKYCCTBEHHbIM MHTEANIEKT B KOMMNbIOTEPHbIX Urpax. Mcnonb3oBaHue
MEeTO/A,0B UCKYCCTBEHHOIO MHTENINEKTa B 0By4aloLLMX cucTemax. Mcnonb3oBaHme MeToa08
WCKYCCTBEHHOTO MHTENNIEKTa B pOH6OTOTEXHUKE. MHTEpHET Beluen. MepcneKkTUBbl pasBuTUSA
KOMMNbIOTEPHbIX MHTENNEKTYaIbHbIX CUCTEeM. HelpoHHbIe ceTu.

ANropuTMbl U NPOrpamMmmMmmMpoBaHme

dopmanumsauma NOHATMA anropuTma. MawmHa TeropMHIra Kak YHUBepCcanbHaa MOLE/b BbIYUCNEHWUIA.
Te3snc Yépya—TblopuHra.

OueHKa C/I0XKHOCTU BbluMCNeHWI. Bpemsa paboTbl M 06bEM MCMONb3YEeMOM NAMATH, UX 3aBUCMMOCTb OT
pasmepa UCXOAHbIX AaHHbIX. OLEeHKa aCMMNTOTUYECKOM CI0KHOCTU anropuTMOB. ANropUTMbI
MONMHOMMUANbHOW CNOXKHOCTK. MepebopHble anropntmbl. MNpUmepbl PpasMYHbIX aIFOPUTMOB pPeLLIeHNA
04HOW 334,34M, KOTOPbIE UMEIOT PA3/INYHYIO CTOXKHOCTD.

Monck NpocTbiX Yncen B 3aaHHOM ManNa3oHe C NOMOLLbIO aJIF0PUTMa «peLleTo 3paTocd>eHa».
MHoropaspagHble uesible Yncna, 3agayum ,£I,!'IMHHOI‘;I apMCbMETMKM.

CnoBapw (accoumaTMBHbIe MaccKBbl, 0TObpaKkeHUs). Xaw-Tabanubl. NMocTpoeHne andaBUTHO-4ACTOTHOIO
CnoBapA ANA 3a4aHHOro TeKCTa.

CTekun. AHaNM3 NPaBUIbHOCTU CKOBOYHOIO BbipayKeHUs. BbluncieHne apupmMeTUYECKOro BbipakeHus,
3anmMcaHHoro B NocTdUKCHoOM popme.

Oqepep,m. Ucnonb3oBaHue oyepeaun anAa BpeMeHHOro XxpaHeHnA OaHHbIX.

AnropuTtmbl Ha rpadax. NocTpoeHne MUHUMaIbHOIO OCTOBHOIO AepeBa B3BELLEHHOIO CBA3HOMO
HEOPMEHTMPOBAHHOTO rpada. KonnyecTso pasnmMyHbIX NyTeN MeXay BepLUIMHAMMN OPUEHTUPOBAHHOIO
aumknmyeckoro rpada. Anropmutm eKctpol.



Hepesba. Peanvsaumns gepesa ¢ NOMOLLbIO CCbIIOYHbIX CTPYKTYP. [BOUYHbIe (BMHApHbIe) AepeBbA.
MocTpoeHue gepeBsa A4/1A 3a4aHHOIO apMMETMYECKOro BblpaKeHUs. PeKypcuBHble anroputmbl 06xoaa
Aepesa. cnonb3oBaHUe CTEKa M oyepeam ana obxoaa Aepesa.

OnHamunyeckoe NporpammMmmpoBaHme Kak MeToA, PeLleHUA 33434 C COXPaHEHMEM MPOMEKYTOUHbIX
pe3ynbTaToB. 3a4a4u, PeLIaeMble C MOMOLLbIO AMHAMUYECKOTO NPOrpamMmMmNPOBaHMSA: BblUMCIEHME
pPeKypCMBHbIX YHKUUI, NOACHET KONMYECTBA BAPMAHTOB, 33Za4M ONTUMMU3ALLUN.

MoHATME 06 06 BEKTHO-OPUEHTUPOBAHHOM MPOrpammMmnpoBaHnn. O6bEKTbI U Kaaccbl. CBOWCTBA U
meToAbl 06beKTOB. O6bEKTHO-OPUMEHTUPOBAHHbIN aHanu3. PaspaboTKa nporpamMmm Ha OCHOBE 06BbEKTHO-
OpUMEeHTMPOBaHHOro noaxoaa. MHKancynsaums, HacaeaosaHue, NoaMMmopodusm.

Cpeapl bbicTpoii pa3paboTku nporpamm. MpoekTnposaHue nHTepdeica nosbsosaTenn. McnosnbsoBaHme
rOTOBbIX YNPaBAAEMbIX 3/1eMEHTOB A8 NOCTPOEHMA MHTepdeiica.

0630p A3bIKOB NPOrPaMMMUPOBaHUA. MOHATUE O NapagMrmax NPorPaMMmUPOBaHMA.
MHdOpMaUMOHHbIe TEXHONOTMK

dT1anol KOMMNbOTEPHO-MATEMATUHECKOTO MOOENTNPOBAaHUNA: MOCTAaHOBKA 3a4a4u, pa3pa60T|<a moaenu,
TecTnpoBaHne moaenu, KOMI'IbPOTeprIﬁ 9KCNEePUMEHT, aHa/In3 pe3y/sibTaToOB MoAe/InpOoBaHUA.

OVcKkpeTnsaums npyM matemaTMyeckom MoaeIMpPoOBaHMM HEMPEPbIBHbIX Npoleccos. MogenMposaHue
ABuKeHua. MoaenvpoBaHne 6MON0OrMYEcKUX cuctem. MatemaTnyeckme MoLenn B SKOHOMMUKE.
BbluMcAnTENbHbIE SKCMEPUMEHTbI C MOAENAMM.

O6paboTKa pe3ynbTaToB 3KCNepumeHTa. MeTog HanmeHbL KX KBagpaTos. OLueHKa YNCA0BbIX
napameTpoB MOAEeNMpPYyemMbix 06 bEKTOB M NpoLLeccoB. BoccTaHOBAEHWE 3aBUCUMOCTEN NO pesyabTaTam
3KCNepuMeHTa.

BeposTHocTHble mogenn. Metoabl MoHTe-Kapso. MMuTaumMoHHoe mogenmpoBaHue. CUcTembl
MaccoBOro ob6cnyxmeaHuma.

TabanuHble (penaunoHHble) 6a3bl AaHHbIX. Tabanua — npeacTaBaeHMe ceegeHnii 06 0AHOTUMNHbIX
obbekTax. None, 3anucb. Kntou Tabaunubl. PaboTta c rotoBoit 6a30i gaHHbIX. 3anonHeHne 6a3bl AaHHbIX.
Mouck, CoOpTUPOBKa U pUNbTPaLLMA AaHHbIX. 3aNPOChl Ha BbIBOPKY AaHHbIX. 3aMpOChl C NapameTpamu.
BbluMcnsemble NosiA B 3anpocax.

MHoroTabanyHbie 6a3bl AaHHbIX. TUMbI CBA3EN MeXay Tabauuamu. BHewHMn katod. LlenoctHocTb 6a3bl
OaHHbIX. 3anpocbl K MHOroTabiMuHbIM 6a3am AaHHbIX.

NHTepHeT-npunoxeHus. NoHATUE O cepBEPHOM U KAMEHTCKOM YacTAX cakTa. TeXHOIOMMA KKANEHT —
cepsep», eé A0CTOMHCTBA U HeaocTaTKU. OcHoBbI A3bika HTML 1 KackagHbix Tabauu, ctunei (CSS).
CueHapuu Ha s3bike JavaScript. Popmbl Ha Be6-CTpaHMLE.

PasmelleHne Beb-caliToB. Ycyra XocTuHra. 3arpyska ¢palinos Ha caur.

BBoga M306parkeHuii C UICNONb30BaHWEM PA3/IMYHbIX LMPPOBBIX YCTPOMCTB (LMppoBbIX GOoTOannapaTos U
MUKPOCKOMOB, BUAEOKamep, CKaHepPOB U APpYrux ycTpoincTs). Mpaduuecknii pegaktop. PaspelieHue.



KaapupoBaHue. UcnpasneHne nepcnekTnsbl. lMctorpamma. KoppeKkuma ypoBHel, KoppeKuma LuseTa.
ObecuBeumBaHue UBETHbIX N306paxKeHui. PeTywb. PaboTta c obnactamu. PunbTpbi.

MHorocnoiHble n3obparkeHus. Tekctosble cion. MacKa cnos. KaHanbl. CoxpaHeHue BblaeNeHHON
obnactu. MoaroToBKa UANOCTPALUA ANA Be6-calTOB. AHUMUPOBAHHbIE M306paKeHus.

BektopHas rpaduka. NMpumuTmebl. IameHeHWe nopAgKa 31eMeHTOB. BolpaBHMBaHMe, pacnpegeneHme.
lpynnuposKa. Kpusblie. DopmaTbl BEKTOPHbIX PUCYHKOB. cnonb3oBaHMe KOHTYpOB. BekTtopusauus
PacTPOBbIX N306paKEHNA.

MPUHLUMNbI NOCTPOEHUA N peaaKkTUPOBaHUA TPEXMEpPHbIX Moaeneit. CeTouHble moaenn. Matepuansi.
MoaennposaHme UCTOYHNKOB ocBelleHMA. Kamepbl. AoanTUBHbIe TexHonoruu (3D-npuHTepbl). MoHATHe
0 BUPTYa/IbHOW PeasibHOCTM U AOMNO/HEHHOMN peasibHOCTH.



NNAHUPYEMBbIE PE3Y/IbTATbI OCBOEHWMA MPOTPAMMBbI MO MUHOOPMATUKE (YT/TYB/IEHHbIN
YPOBEHb) HA YPOBHE CPEAHEIO OBLLEFO OBPA3OBAHNA

JTINYHOCTHBbIE PE3Y/IbTATHI

JIn4HOCTHbIE pe3ybTaTbl OTPaXKatoT FOTOBHOCTb M CNOCOBHOCTb 06YYatOLWMXCA PYKOBOACTBOBATLCA
cbOpMMUPOBAHHOM BHYTPEHHEM NO3MLUMNEN IMYHOCTUN, CUCTEMOM LLEHHOCTHbIX OPUEHTALUMN, NO3UTUBHbIX
BHYTPEHHUX yOEXKAEHWNIN, COOTBETCTBYIOLLMX TPAAULNOHHBIM LLEHHOCTAM POCCMIACKOTO 06LecTBa,
paclwnpeHme }KU3HEHHOTO OMbITa M OMbiTa AeATENIbHOCTM B NPOLLECCE Peann3aLnmn cpeacTsamm
y4ebHOro npegmeTa OCHOBHbIX HAaMpPaB/EHUI BOCNUTATE/IbHOW AEATE/IbHOCTHU.

B pesynbTaTe M3ydyeHUA MHPOPMATMKM Ha YpoBHe cpegHero obuiero obpasoBaHmA y obydatoleroca
6yayT chbopMMpoBaHbl Cieayolme TMYHOCTHbIE pesy/bTaTbl:

1) rPa*K4aHCKOro BOCNMUTaHUA:

OCO3HaHMe CBOUX KOHCTUTYLLMOHHDbIX NpaB n O6ﬂ3aHHOCTEﬁ, yBaXXe€HWMe 3aKOHa U npaBonopAakKa,
CO6/'HOA€HME OocCHoBOMO1aralOWMX HOpMm MH(bOpMaLl,MOHHOI'O npasa un MHd)OpMaLLMOHHOVI 6E3OI'IaCHOCTM;

rOTOBHOCTb NPOTUBOCTOATb MAE0I0MMM SKCTPEMM3IMA, HaLlMOHaAN3Ma, KCeHOHOBUM, ANCKPUMMHALNK
MO COLMaNbHbIM, PEIUTMO3HbIM, PAaCOBbIM, HaLlMOHA/IbHbIM NPU3HAaKaM B BUPTYasibHOM NPOCTPaHCTBE;

2) NaTPMOTUYECKOTO BOCMUTAHUA:

LLEHHOCTHOE OTHOLIEHMNE K UICTOPUYECKOMY Hacieaunto, AoCcTuKeHnAam Poccum B HayKe, UCKYCCTBeE,
TEXHONOIMAX, NOHUMaHWNE 3Ha4YeHUA MHd)OpMaTMKM KaK HayKun B XM3HM COBpPEMEHHOIO 06|.I.I,eCTBa,'

3) AYXOBHO-HPaBCTBEHHOIO BOCNUTAHUA:
Cd)OpMMpOBaHHOCTb HPaBCTBEHHOIO CO3HAHUA, 3TUYECKOro noseaeHuA,;

CNocobHOCTb OLEeHMNBATb CUTYaLLMIO U NPUHNMATb OCO3HAHHbIE peLlEHNA, OPUEHTUPYACb Ha MOPa/IbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTH, B TOM YMUCNE B CeTU MIHTEpHET;

4) 3CcTEeTUYECKOro BOCNUTaHuA:
3CTETMYECKOE OTHOLLEHUE K MUPY, BKIHOYAA 3CTETUKY Hay4HOrO U TEXHNYECKOro TBOPYECTBa;

CNocobHOCTb BOCNPUHUMATD Pa3/INyHbIE BUAbI UCKYCCTBA, B TOM YMC/1e OCHOBAHHOIMO Ha MCMONb30BaHUN
MHPOPMALMNOHHbBIX TEXHONOTUIA;

5) ¢pM3nyecKkoro BocnuUTaHuA:

chopmMMpPOBaHHOCTb 340P0BOro U 6e3onacHoOro ob6pasa KMU3HM, OTBETCTBEHHOIO OTHOLWIEHMA K CBOEMY
3[10pOBbIO, B TOM YMCJIE 33 CYET cobNtoaeHUA TpeboBaHNI 6e30nacHOM 3KcnayaTaLmm CPeacTs
MHPOPMALMOHHBIX U KOMMYHUKALMOHHbIX TEXHOIOTUIA;

6) TPYAOBOro BOCNUTAHUSA:



rOTOBHOCTb K aKTUBHOM AeATeENbHOCTU TEXHOJIOTNYECKOM U cou,maanoﬁ HanpaB/1eHHOCTU, cnocobHoCTb
MHUUUNPOBATb, N1IaHUPOBATb U CAMOCTOATE/IbHO BbINOJIHATb TaKyHO AeATEe/IbHOCTb,

MHTepec K chepam NpodeccMoHasibHOM AeATe/IbHOCTH, CBA3aHHbIM C MHGOPMATUKON,
NpPOrpamMmmMmnpoBaHMEM U UHPOPMALMOHHBIMMU TEXHONOTUAMM, OCHOBAHHbBIMM Ha AOCTUNKEHMUAX HAYKM
MHPOPMATMKM N HAY4YHO-TEXHMYECKOIO NPOrpecca, yMeHue coBepllaTb 0CO3HaHHbIM Bbl6op byayLiein
npodeccun 1 peann3oBbiBaTb COBCTBEHHbIE XU3HEHHbIE NAHbI;

rOTOBHOCTb M CMOCOBHOCTL K O6pBBOBaHMIO n CaMOO6p33083HMIO Ha NPOTAXEHUN BCeM HKU3HU;
7) 3KO/10r'MYeCKoro BOCNUTaHnA:

0CO3HaHWe r106anbHOro XapaKTepa 3KON0TMYECKUX NPoBIeM 1 NyTen UX peLleHns, B TOM Yncie C
YYETOM BO3MONKHOCTEN MHPOPMALMOHHO-KOMMYHUKALMOHHbIX TEXHONOTUIA;

8) LLeHHOCTM Hay4HOro NO3HaHMA:

cPOpPMMPOBAHHOCTb MMPOBO33PEHMSA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKM,
OOCTUNKEHMAM Hay4YHO-TEXHUYECKOro Nporpecca v obLLecTBeHHOM NPaKTUKK, 3a CHET NOHUMaHUA PoaU
MHPOPMALMOHHBIX PecypcoB, MHGOPMALMOHHbIX NPOLLECCOB M MHGOPMALMNOHHbIX TEXHONOTUI B
ycnosusx umdpoBoit TpaHchopMaLMm MHOTMX chep XKM3HM COBPeMeEHHOro obLecTsa;

OCO3HaHMe UeHHOCTU Haquon AeATeNIbHOCTU, TOTOBHOCTb OCYLLECTB/IATbL MPOEKTHYIO U
ncenenoBaTeNbCRyo A4eATeNNIbHOCTb UHAMBUAYA/IbHO U B rpynne.

B npouecce fOCTUNKEHNA NMYHOCTHBIX PE3Y/IbTaTOB OCBOEHWA MPOrpammbl No MHOPMATUKE Y
06Yy4aloLLMXCA COBEPLIEHCTBYETCA SMOLMOHANbHbIA MHTEANEKT, Npeanonaralowmii cGopMmMpoBaHHOCTb:

CaMoperynpoBaHna, BKNOYAIOLLErO CAMOKOHTPO/Ib, yMEHWE MPUHNUMATb OTBETCTBEHHOCTb 3a CBOE
noeegeHue, CNoCOBHOCTb aZaNTUPOBATHLCA K IMOLMOHAbHBIM U3MEHEHUAM U MPOSABASATL TMOKOCTb,
6bITb OTKPbITHIM HOBOMY;

BHYTPEHHEWN MOTMBALUMM, BKAIOYAIOLWEN CTPEMNEHNE K AOCTUNKEHUIO LENN U YCNEXY, ONTUMM3M,
WHULMATUBHOCTb, YMEHME AeNCTBOBATb, MCXOAA M3 CBOMX BO3MOXKHOCTEN;

3MNaTMK, BKAKOYAIOLLEN CMOCOBHOCTb MOHMMAaTb IMOLMOHANbHOE COCTOHUE APYTUX, YYUTbLIBATbL €ro Npu
OCYLLLECTBNEHMM KOMMYHMKALLMM, CNOCOBHOCTb K COYYBCTBUIO U CONEPEIKMBAHMIO;

COLMANbHbIX HAaBbIKOB, BK/IOYAIOLLMX CNOCOBHOCTb BbICTPAMBaTb OTHOLIEHWUS C APYTMMU NI04bMMU,
3200TUTbCA, NPOABAATL MHTEPEC U pa3pellaTb KOHPANKTDI.

METANPEAMETHbIE PE3Y/IbTATbI

B pesynbTaTte nsyyeHns MHPOPMaTMKKU Ha YPOBHe cpeaHero obuiero obpasoBaHua y obyyatouieroca
6yayT cbopMMpoBaHbl MeTanpeameTHbIe pe3ynbTaThbl, OTPaXKeHHbIe B yHUBepPCaabHbIX y4ebHbIX
OeCTBUAX, @ UMEHHO — NO3HaBaTe IbHble YHUBEPCaAbHblE y4ebHble AeACTBUA, KOMMYHUKATUBHbIE



YHUBEPCa/ibHble yqe6Hb|e AEVICTBMH, perynatueHblie YHUBEPCa/ibHble yqe6Hb|e Ll,el)'ICTBMFI, COBMeCTHaA
AeATeNNbHOCTb.

Mo3HaBaTeNbHble yHUBepCcanbHble y4ebHble gencTBuSA

1) 6a30Bble IOrMYecKkne AencTemA:

camocToaTenlbHO GOpPMYNINPOBaTb U aKTyaansnpoBaTb Npobaemy, paccMmaTpmBaTb €€ BCECTOPOHHE;
YCTaHaB/MBaTb CYLLECTBEHHbI NPU3HAK UM OCHOBAHUA ANA CPaBHEHUSA, Knaccudukaumm n 0bobuieHus;
onpeaenaTb Lean AeATeNbHOCTU, 3a4aBaTb NapaMeTpbl U KPUTEPUN UX AOCTUNKEHUA;

BbIABNATb 3aKOHOMEPHOCTUN U NPOTUBOPEYUA B PaCCMaTPUBAEMbIX ABNEHUAX;

pa3pabatbiBaTbh NNaH pewweHus NpobaemMbl ¢ yYYETOM aHaNN3a UMEIOLLMXCA MaTePUabHBIX U
HemaTepmManbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B AeATE/IbHOCTb, OLLeHNBATb COOTBETCTBUNE PE3Y/NIbTATOB LeNAM, OUeEHNBATb PUCKU
I'IOCI'Ie,D,CTBMI?I AEeATENbHOCTU,

KOOPAOWNHNUPOBATb U BbIMO/IHATDL pa60Ty B YC/10BUAX PeEAZIbHOIO, BUPTYa/ZIbHOIO A KOM6MHMpOBaHHOI'O
B3aMMOAEI7ICTBMFI;

pa3BMBaTb KpeaTUBHOE MblLLAEHWNE NPU PELLEHMM KU3HEHHbIX Npobaem.
2) 6a3oBble nccneaoBaTenbCKMe AeNCTBUA:

BNaaeTb HaBblKaMu y‘-le6HO-VICC}1€‘LI,OBaTe}'IbCKOl\;1 n I'IpOGKTHOVI AeATeNbHOCTU, HaBblKaMW pa3pelleHnA
npo6nem, CNOCOBHOCTLIO M FOTOBHOCTbLIO K CaMOCTOATE/IbHOMY NOUCKY MEeTO40B peleHNA NPpaKTU4eCKnx
3a4ay, NPUMEHEHUIO Pa3/INYHbIX METOA0B NO3HAHWUA;

OCYLLLECTBAATL Pa3NNYHbIe BUAbI A€ATENIbHOCTM MO MNOYYEHUIO HOBOTO 3HaHWA, €ro MHTEpNpeTauuy,
npeobpasoBaHUIO U MPUMEHEHMIO B PA3/IMYHbBIX Y4E€OHbIX CUTyauuaAx, B TOM YMUC/e NPU CO34aHNK
y4ebHbIX M COLMAIbHBIX NPOEKTOB;

d)OpMVIpOBaTb Hay‘-leIVI TN MbllWNEeHUA, BNaAETb Haquon TepMMHOJ'IOI'VIeﬁ, K1H04YeBbIMU NOHATUAMU U
meTodamu;

CTaBUTb M GOPMYNNPOBATL COBCTBEHHbIE 33434 B 06pa30BaTe/IbHON AeATENIbHOCTU U HKU3HEHHbIX
CUTyaumnx;

BbIABNATL MPUUYNHHO-CEACTBEHHbIE CBA3M M aKTYaIM3MpPOBaTb 33434y, BblABUraTb rMnoTesy eé
peLleHuns, Haxo4MTb aPryMeHTbl AN A0KA3aTENbCTBA CBOMX YTBEPKAEHMWMN, 3343BaTb NApamMeTpbl 1
KpUTEPUU peLLeHus;

dHa/IM3MPOBATb NOJIy4eHHble B XOo4e pelleHnA 3a4a4n pe3yibTaTbl, KOUTUHECKUN OLLeHNUBATb UX
AO0CTOBEPHOCTb, MPOrHO3NPOBATb U3IMEHEHUNE B HOBbIX YCTOBUAX;

AaBaTb OUEHKY HOBbIM CUTYaLLlUAM, OLLEHNBATb ﬂpMOGpETéHHbIﬁ onbIT,



OCYLLECTBAATL LiesieHanpasBaeHHbI MOMUCK NepeHoca cpeacTs n cnocobos AencTena B
npodeccMoHasbHyo cpeay;

YMeTb NepeHOCUTb 3HAHUA B NO3HABATE/IbHYIO M NMPAKTUYECKY0 061aCcTU KU3HeLeaTeNbHOCTH;
YMETb MHTErpMpoBaThb 3HAHWUA U3 Pa3HbIX y4eOHbIX NPeaMeTOB;

Bbl4BUIraTb HOBblE NAEN, Npeasiaratb OPUrMHaJsibHble NoAxXo4bl U pelweHnA, CTaBUTb I'IpO6I'IEMbI n
3a4a4yn, Agonyckaroulme anbtepHaTUBHbIE pelleHnA.

3) paboTa c MHpopmaument:

BJa4EeTb HaBblKamm NoaydYeHns MHGOPMaLMU U3 UCTOYHUKOB PasHbIX TUMOB, CAMOCTOATENLHO
OCYLLLECTBAATb MOUCK, aHainU3, CUCTEMATM3aLUMIO M MHTepnpeTaumio MHGOPMaLMK Pa3INYHbIX BUAOB U
dopm npescTaBieHns;

C034aBaTb TEKCTbI B Pa3/IMYHbIX popmaTax C y4ETOM HazHaYeHUs MHGOPMALLMK U LieIeBOM ayaAnTOpuM,
BbI6Mpas onTUmanbHyo Gopmy NpeacTaBAeHUA U BU3yaan3aLUnm;

OLEHMBATb AOCTOBEPHOCTb, NEFTMTUMHOCTb MHOPMaLMK, €€ COOTBETCTBUE NPaBOBbIM M MOPaJIbHO-
3TUYECKMM HOPMaM;

MCNoab30BaTb cpencTBa MHOOPMALMOHHBIX M KOMMYHUKALMOHHbIX TEXHO/IOTMIA B PELUEHUN
KOTHUTUBHbIX, KOMMYHUKaTUBHbIX M OPraHM3aLMOHHbIX 3a4a4 ¢ cobntogeHnem TpeboBaHui
3ProHOMUKM, TEXHUKM HE30MaCcHOCTU, TUTMeHbI, pecypcocbeperkeHmns, NPaBOBbIX U STUYECKUX HOPM,
HOPM MHPOPMaLMOHHON 6e3onacHoCTy;

B/N1aAeTb HaBblKaMK PaCno3HaBaHWA U 3aLWLAUTbI VIH(I)OpMaLI,MM, MHCI)OpMaLI,MOHHOﬁ 6esonacHoCTH
NTNYHOCTU.

KoMMYHMKATUBHbIE YHUBEPCa/bHble yYebHble AelcTBUSA

1) obleHue:
OCYLLECTBAATL KOMMYHWKALLMM BO BCeX cHepax KU3HK;

pacno3HaBaTb HeBepba/ibHble CpeacTBa 06LEHMA, MOHMMATb 3HaYEHNE COLMaIbHbIX 3HAKOB,
pacno3HaBaTb NPeAnOCbIIKU KOHPAUKTHBIX CUTYaLMUN U CMArYaTb KOHOAUKTI;

BNALETb PA3INYHbIMM CNOCO6aMM OBLLEHMA U B3aUMOLENCTBMA, apryMeHTUPOBAHHO BECTU AMANOT,
YMETb CMArYaTb KOHGIMKTHbIE CUTYALNN;

pPa3BEPHYTO M JIOTMYHO U3NaraTb CBOK TOUYKY 3PEHUS C UCNONb30BAHMEM S3bIKOBbIX CPEACTB.
2) coBMecTHan AeATeNbHOCTb:

NOHMMATb U UCMNOJIb30BATb NPEUMYLLLECTBA KOMAHAHOM U UHAMBUAYANbHON PaboTbl;



BbI6MpaTb TEMATUKY N MeTOdbl COBMECTHbIX AeﬁCTBMﬁ C yLIéTOM 06LIJ,VIX MUHTEepecos “ BO3MOXXHOCTEMN
KaXXa0ro 4sieHa KONNeKTUBa,

NPUHUMATL Le/IM COBMECTHON AeATeNIbHOCTWU, OPraHN30BbIBaTb U KOOPAMHMPOBATL AENCTBUA NO UX
OOCTUNKEHMIO: COCTaBNATb NNAH AENCTBUIA, pacnpeaenaTb poan ¢ Y4ETOM MHEHWUI Y4aCTHUKOB,
o0bcy»aaTb pesybTaTbl COBMECTHOM pPaboThl;

OLEHMBATb KaYeCTBO CBOETO BK/IAAa M KaXKA0ro y4acTHMKA KOMaHAbl B 06K pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUSM;

npeagnaratb HoBble NPOEKTbI, OLEHNBATb naen ¢ Nno3nunnm HoOBU3HbI, OPUTUHAIBHOCTH, HpaKTMHeCKOl)lI
3HA4YNMMOCTU;

OCYLLECTBASATb MO3UTUBHOE CTPaTErMYyecKoe NoBeaeHME B Pa3/IMYHbIX CUTYaUMsAX, MPOABAATb TBOPYECTBO
1 BoobpaXkeHne, 6bITb MHULMATUBHBIM.

PerynatuBHble yHUBEpPCasibHble yuebHble AelcTBUSA

1) camoopraHusaums:

CaMOCTOATE/IbHO OCYLUECTB/IATb MO3HABATE/IbHYIO AeATE/IbHOCTb, BbIABNATL ﬂp06ﬂeMbI, CTaBuUTb U
(I)OpMynMpOBaTb cobcTBEHHbIE 3a4a4n B o6pa3OBaTeanof/’1 AeATENbHOCTU U XKU3HEHHbIX CUTYaUUNAX;

CaMOCTOATE/IbHO COCTABAATb MN/aH peLleHna Npobaembl C YYETOM MMEIOLLMXCS PECYPCOB, COOCTBEHHbIX
BO3MOXKHOCTEM U NPeanoYTeEHUN;

[aBaTb OLEHKY HOBbIM CUTYaLUAM;
pacwupATb PaMKKM y4yebHOro npeameTa Ha OCHOBE JIMYHbIX MPEANoYTeHN;

JAenaTb 0CO3HaHHbIM BbIGOP, aprymeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTL 3a PELIEHME;
OL,eHMBaTb NPUOBPETEHHbBIN OMbIT;

cnoco6cTBOBaTL POPMUPOBAHMIO U MPOABIEHUIO LIMPOKOMN 3PYANLMK B Pa3HbIX 061aCTAX 3HAHWIA,
NOCTOAHHO NOBbILWATbL CBOM 06Pa3oBaTe/IbHbIN U KY/bTYPHbIN YPOBEHD.

2) CaMOKOHTPO/b:

AaBaTb OUEeHKY HOBbIM CUTYaLLlUAM, BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OULEHNBATb COOTBETCTBUE

pe3y/NbTaToB LEeNAM;

BNafeTb HaBblKaMW NO3HaBaTe/IbHOW pedieKCUM KaK OCO3HAHMA COBEPLLAEMbIX AEACTBUIN U
MbIC/IUTENIbHBIX MPOLLECCOB, UX PE3Y/IbTaTOB M OCHOBAHMM, MCMONb30BATb NPUEMBI pedneKkcun ans
OLLEHKM CMTyauun, Bbibopa BEPHOIO peLleHuns;

OLLeHMBaTb PUCKM U CBOEBPEMEHHO NPUHUMATDL PELLEHMA MO UX CHUKEHWUIO;



NPUHUMATb MOTMBbI U aPrYMEHTbI APYrMX NPy aHan3e pe3ybTaToB AeATENbHOCTH.
3) npuHATKA ceba n gpyrux:

NPUHUMATL cebs, NOHMMAsA CBOU HEAOCTAaTKMN U AOCTOMHCTBA;

NPUHUMATb MOTMBbI U aPTYMEHTbI APYrMX NPW aHaIn3e pesybTaToB AeATeIbHOCTY;
NnpuW3HaBaTb CBOE NPaBOo M NPABO APYrMX Ha OWKNOKY;

pPa3BunBaTb CNocobHOCTb NOHMMATb MUP C NO3ULIUN APYroro 4esaoBeka.

MPEOMETHbIE PE3Y/IbTATbI

B npouecce nsyyeHuns Kypca MHPopmaTmKmM yriybaéHHoro yposHsa B 10 knacce obyyatowmmmca byayt
OOCTUTHYTbI CAeaylowme npeameTHble pe3ynbTaThl:

B/lageHne nNpeacTaBieHUAMMU O POAU MHDOPMALIMKM U CBA3AHHBIX C HEM NPOLECCOB B NPUPOAE, TEXHUKE
M obuecTBe, NOHATUAMWN «MHOPMALUAY, KUHPOPMALMOHHbLIN NPOLLECC», KCUCTEMAY, KKOMMOHEHTbI
CUCTEMbI», KCUCTEMHbIM 3bDEKT», K MHGOPMALMOHHAA CUCTEMAY, KCUCTEMA YNPABAEHUNY;

B/ageHVe MeToLammn Noncka MHGopmaLmm B ceT UHTepHET, YyMeHUe KPUTUYECKM OLLeHUBaATb
MHPOpPMaLMIO, NONYYEHHYIO U3 ceTU UHTEepHET;

YMeHUE XapaKTepn3oBaTb 6onblwmne AaHHble, NPUBOANTL NPUMEPbI NICTOYHUKOB UX NOSTYHEHUNA U
HanpasaeHnA NCNos1b30BaHUA, ymeHune Kl'IaCCVId)VILI,VIpOBaTb OCHOBHbIE 3a4a4YM aHa/In3a AaHHbIX
(I'IpOI'HO3MpOBaHMe, Kl'laCCM(I)MKaLI,VIﬂ, Knacrtepusauua, aHanms OTKI'IOHEHMVI), NOHUMATb
nocnenoBaTeZIbHOCTb pelweHnA 3a4a4 aHa/1n3a AaHHbIX: c60p nepBUYHbLIX AaHHbIX, OYNCTKA U OUEHKAa
KavyecCTBa OaHHbIX, Bbl60p VI/I/II'IM nocTpoeHne moaenu, npeoﬁpaaoBaHme AaHHbIX, BU3yanin3ayma
AaHHbIX, UHTEPNPETAaLUNA PE3YNbTATOB;

NMOHWMAHWME OCHOBHbIX MPUHLMMOB YCTPOMCTBA U GYHKLLMOHUPOBAHUA COBPEMEHHbIX CTaLMOHAPHbIX U
MOBUNbHbBIX KOMMbIOTEPOB, TEHAEHLMIA PAa3BUTUA KOMMbIOTEPHbIX TEXHOIOMMA;

BNafeHMe HaBblkamun paboTbl C ONepaLMoHHbIMU CUCTEMaMM, OCHOBHbBIMKW BUAAMM MPOrpamMmmMHOro
obecnevyeHna aAna peweHna yuebHbIX 3a4a4 No BbIBpaHHOM cneunannsaymu;

Hannyme NpeacTaBAeHU O KOMMbIOTEPHbLIX CETAX U UX POV B COBPEMEHHOM MUpe, 0 6a30BbIX
NPUHUMMNAX opraHn3aumm n GYHKUMOHUPOBAHUA KOMMbIOTEPHbIX ceTel, 06 06LWMX NPUHLMMIAX
pa3paboTku U GYHKLMOHNPOBAHNA UHTEPHET-NPUNOKEHUI;

NOHUMaHWe yrpo3 MHPOPMaLLMOHHOM 6e30MacHOCTH, UCNOb30BaHWE METOA0B U CPeaCcTB
NpPoOTMBOAENCTBUA 3TUM yrpo3am, cobnogeHme mep 6e3onacHoOCTU, NpeaoTBpallatoWmMX He3aKOHHOe
pacnpocTpaHeHWe NepcoHasbHbIX AaHHbIX, cObAoAeHne TpeboBaHN TEXHUKM 6e30MacHOCTU U TUTUEHbI
npu paboTe ¢ KOMMNbOTEPAMU U APYTMMU KOMMNOHEHTaMK LMGDPOBOTO OKPYKEHUSA, MOHUMaHKE
NpPaBoOBbIX OCHOB UCMOJIb30BaHUA KOMMNbIOTEPHbIX Nporpamm, 6a3 AaHHbIX U paboTbl B ceTh NIHTepHeT;



NMOHWMAHWME OCHOBHbIX MPMHLMMOB AUCKPETM3aLLMM PA3/INYHbIX BUAOB MHOOPMALMK, YMEHNE
onpenenaTe MHGOPMaLMOHHbLIN 06 BEM TEKCTOBBIX, FPadUUYECKUX U 3BYKOBbIX ZAHHbIX NPU 3a4aHHbIX
napameTpax AUCKPETU3ALNKN, YMEHUE ONPenenaTb CPeAHIO CKOPOCTb Nepeaayum AaHHbIX, OLEHNBATD
N3MeHeHMe BPEMEHW Nepeaayn npyu nsmeHeHUn MHGOPMaALNOHHOTO 06bEMA AAHHbIX U XapaKTEPUCTUK
KaHana cBA3u;

YMeHMe UCMOoNb30BaTh NPY pelleHrr 3a4a4 CBOMCTBA NO3ULMOHHOM 3anucK Yncen, anroputma
MOCTPOEHUSA 3aNnUcKn Yncna B NO3ULMOHHOM CUCTEME CHUCAEHMSA C 3a4aHHbIM OCHOBaHWEM 1 NOCTPOEHUA
yncaa No CTPOKe, CoOAEP KalLlei 3anncb 3TOro YMC/a B NO3MLMOHHOW CUCTEME CHMCNEHMA C 334aHHbIM
OCHOBaHMEM, YMeHMe BbINONHATb apudmeTUYecKne onepaumm B NO3ULMOHHbIX CUCTEMAX CYUCIEHUSA;

YMeHUE BbINOJIHATb npe06pa303aHMﬂ NNOTNYECKUNX Bblpa)KEHMf;i, MCNONb3yA 3aKOHbI anre6pb| NOoruKu,
YMeHUe CTPOUTb Iorn4yecKoe Bblpa*XeHune B LI,VI3'bIOHKTVIBHOl7I N KOHBIOHKTUBHOM HOPMa/ibHbIX d>oplv|ax
no 3a,ﬂ,aHHOﬁ Ta6/w|u,e UCTUHHOCTU, nccnegoBaTb 061acTb UCTUHHOCTU BblICKa3blBaHWA, coaepxawero
nepemeHHble, pewaTb HEC/TOXKHbIE 1orTn4YeCKne ypaBHEHUA U CUCTEMDI ypaBHeHMVI,‘

noHMMaHune 6a3oBbIX aNropUTMoB 06paboTKM YMCIOBOKN U TEKCTOBOW MHbOPMaLUK (3anNuck Yncen B
MO3ULIMOHHOM CUCTEME CHUCTIEHMA, HAXOXAEHNE BCeX NPOCTbIX YNCEN B 3aaHHOM AmManasoHe,
06paboTKa MHOropaspAAHbIX Le/blX Yncen, aHaAn3 CUMBOJIbHbIX CTPOK U APYruX), aAropuTMOB NoucKa U
COPTUPOBKU, YMEHUE ONpeaensaTh CI0MKHOCTb U3yYaemMblX B Kypce 6a3oBbIX aropUTMoB
(cymmunpoBaHMe 3n1eMeHTOB MaccuBa, COPTMPOBKA Maccmnea, nepebopHble afiropUTMbl, ABOUYHbIN
NOWCK) M NPUBOAUTL MPUMEPbI HECKONbKUX aArOPUTMOB Pa3HOM CNOXKHOCTU ANA peleHma 04HOM
3a4auu;

B/lafeHne YHUBEPCaibHbIM A3bIKOM NPOrpaMmMpPoBaHMA BbICOKOro ypoBHA (Python, Java, C++, C#),
npeacTasneHnaAMM o 6a30BbIX TUNAX AAHHBIX U CTPYKTYPaX AaHHbIX, YMEHWE UCMO/1b30BaTb OCHOBHbIE
yNpaBAAoLLMe KOHCTPYKLMN, YMEHWE OCYLLECTBATb aHaM3 NPea/oKeHHOW NPOrpaMmbl: onpeaenaTtb
pe3ynbTaTbl PaboTbl NPOrpaMmmbl NPU 3aZaHHbIX UCXOLAHbIX AAHHbIX, ONPEeAEenaTb, NPU KaKMUX UCXOLHbIX
JAHHbIX BO3MOXHO NOsy4eHne YKasaHHbIX pe3y/bTaToB, BbIABAATbL JaHHbIE, KOTOPble MOTYT NPUBECTU K
owmnbke B paboTe nporpammbl, PopMyaNpPoBaTb NPEeaNOXKEHUA NO YAYYLIEHMIO MPOFPAaMMHOIO KOAa;

YMeHUe Co34aBaTb CTPYKTYPUPOBaAHHbIE TEKCTOBbIE AOKYMEHTbI U AEMOHCTPALUNOHHbIE MaTepHasbl C
NCNo/sIb30BaHMEM BO3MOKHOCTEN COBPEMEHHDbIX MPOrpamMmHbIX CPpeacTs U 061auHbIX cepBucos,

YMEeHMe NCMO0/Ib30BaTb 3N1EKTPOHHbIE TabanLbl A4NA aHaNM3a, NpeacTaBaeHnsa U 06paboTKM AaHHbIX
(BKNtOYAs BbIUUC/IEHME CYMMDbI, CpeaHero apudmeTMyeckoro, HaMbONbLIErO U HAMMEHbLIErO 3HAYEHUN,
pellueHne ypaBHEeHUI, BbIBOp ONTUMaJIbHOrO peLleHns, Nnoadop AMHUM TPEHAA, PeLleHne 3aaa4
NPOrHO3npoBaHus).

B npouecce n3yyeHus Kypca MHGOPMaTUKKM yrnybaéHHoro ypoBHs B 11 Knacce obydatowmmuca byayT
OOCTUTHYTHI ciedyowme npegMeTHble pesyabTaTbl:

YMeHMe CTPOUTb HEPaBHOMEPHbIE KOApbl, AOMNYCKalolMe 04HO3HaYHoe AeKoAMpoBaHMe CoobLLeHN
(npeduKcHble KoApl), UCNOIb30BaTh NPOCTENMLLNE KOAbl, KOTOPbIE NO3BO/IAT 06HaPYKMBATb U
MCNpaBAaTb OWMBKN NpU Nepeaaye AaHHbIX, CTPOUTbL Kog, 0becneymBatlolmnin HAaMMEHbLLYIO BO3MOXHYIO
CPeaHIo AIMHY cOObLEHMA NPU N3BECTHOW YacToTe CUMBO/IOB, NMOACHATL NPUHLMMNbLI PaboTbl MPOCTbIX
aNroOpPUTMOB CXaTUA AAHHbIX;



YMeHWe peLaTb anropuTMmMYecKkme 3a43a4m, CBA3aHHbIE C aHaIM30M rpadoB (3a4a4M NOCTPOEHUS
ONTMMa/IbHOTO NYTU MEXKAY BepLUMHAMU rpada, onpeaeneHmns KoMYecTsa pas/iMyHbIX MyTen mexay
BEPLUMHAMM OPUEHTMPOBAHHOTO aLMKAMYECKOro rpada), yMeHne MCnoib3oBaTb AepeBbsA NPU aHaAn3e U
NMOCTPOEHUM KOLO0B U 411 NPeAcTaBieHUA apuPMETUYECKUX BbIPAXKEHUI, NPU peLleHMr 33434 NOMCKa U
COPTUPOBKM, YMEHUE CTPOUTb AEPEBO UrPbl NO 33AaHHOMY aNropuTMmy, paspabatbiBaTb N 060CHOBLIBATb
BbIMIPbILLHYO CTPATETUIO UTPbI;

yMeHue paspabatbiBaTb M pPeanM30BbIBaThL B BUAE Nporpamm 6a3oBble anropuTmsl, ymeHue
MCNO/Ib30BaThb B NPOrpamMmmax AaHHble Pas3/iMYHbIX TUMOB C YYETOM OrPaHUYEHNI Ha AManasoH Ux
BO3MOMKHbIX 3HAYEHUI, NPUMEHATbL NPU PELEHUN 33434 CTPYKTYPbI AaHHbIX (CMUCKKU, CNOBAPU, CTEKM,
ovyepeam, AepeBba), MCNOAb30BaTb 6a30Bble Onepaunn Co CTPYKTYPaMM AaHHbIX, MPUMEHATb
CTaHAapTHble 1 COBCTBEHHbIE NOANPOrpamMmmbl A1 06paboTKM YMCAOBbIX AAaHHbIX U CUMBOJIbHbIX CTPOK,
MCnoab30BaThb NpKU paspaboTke Nporpamm 6MBANOTEKM NOANPOrPaMM, 3HATb GYHKLMOHANbHbIE
BO3MOKHOCTU MHCTPYMEHTA/IbHbIX CPeACTB cpeapbl pa3paboTKM, ymeHMe UCMoAb30BaTh CPeACTBa

OT/IaZ KM MPOrpamm B cpese NporpaMMUPOBaHNA, yMEeHUe AOKYMEHTUPOBATL MPOrPammbl;

yMeHune co3aaBaTtb Be6-CTpa HWUbI;

BNafleHMe OCHOBHbIMM CBeAeHUAMM 0 6a3ax AaHHbIX, UX CTPYKTYPE, CpeacTBax co3aaHua u paboTsl ¢
HUMU, YMEHMe UCNo/1b30BaTb TabandHble (pensaumoHHble) 6a3bl AaHHbIX (COCTaBAATb 3anpockl B 6a3ax
[JAHHbIX, BbIMOJIHATb COPTUPOBKY M NMOUCK 3anuceit B 6a3e gaHHbIX, HANOHATb pa3paboTaHHyo ba3y
OaHHbIX) U CNPaBOYHbIE CUCTEMDI;

YMeHME UCMONb30BaTb KOMMbIOTEPHO-MaTEMATUYECKME MOAENMN A1A aHaNN3a OO6BEKTOB M NPOLLECCOB:
bopMyMpoBaTh Lesib MOAENMPOBAHUSA, BbIMONHATL aHaIM3 Pe3y/IbTaToB, NOYYEHHbIX B XO4€
MOAENMPOBAHUA, OLLEHMBATb COOTBETCTBUE MOLENN MOLENNPYEMOMY OOBEKTY UM NpoLLeccy,
NpeAcTaBAsTb pPe3y/bTaTbl MOAE/IMPOBAHMA B HAFNALHOM BUAE;

YMeHMWe opraHnU30BbIBaTb IMYHOE MHPOPMALMOHHOE NPOCTPAHCTBO C UCMO/b30BAaHNEM PA3MYHbIX
CPeacTB LMPPOBbIX TEXHONOMMIM, MOHUMaHME BO3MOXKHOCTEN LLMPPOBbIX CEPBUCOB FOCYAAPCTBEHHbIX
ycnyr, umdposbix 0bpasoBaTesIbHbIX CEPBUCOB;

NOHMMaHWE OCHOBHbIX MPUHLMMOB PaboTbl, BO3MOXKHOCTEN M OrpaHUYeHNs NPUMEHEHNA TEXHONOTUIA
WCKYCCTBEHHOrO MHTENNEKTa B Pa3/INUHbIX 06/1acTAX, HaiuMe NpeacTaBAeHU 0 Kpyre pelaemblx 3a4a4
MaLIMHHOTo 06y4YeHus (pacno3HaBaHuA, KnaccudUKaL MM U NPOrHO3UPOBAHWA) Ha/iMuMe NPeaCcTaBAeHNi
06 MCNONb30BaHUMN MHPOPMALMOHHBIX TEXHONOTUIA B Pa3aNYHbIX NPOdEeccMoHanbHbIX chepax.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC
Kommecrso uacos INeKTpoHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pas3aenos 1 Tem NPOrpammbl KOHTPObHbIE MpakTdeckme obpasoBatesibHble
Beero paboTbl paboTbl pecypee!

Pasgen 1. Undposan rpamoTHOCTb

11 KomnbtoTep - yHMBEpCanbHOE YCTPOWUCTBO 6

06paboTKKN AaHHbIX

1.2 MporpammHoe obecneyeHue 6

13 KomnbloTepHble ceTn 5

1.4 NHdopmaumnoHHaa 6e3onacHoOCTb 7 2

UTtoro no pasgeny 24

Paspen 2. TeopeTuyeckme oCHOBbI MHPOPMATUKM

2.1 MpeactaBneHne HGopmMmaUnmM B KOMMbtoTEpPE 19 2

2.2 OcHoBbl anrebpbl 1OTUKK 14 1

2.3 KomnbtoTepHan apnpmeTmka 7 1

UTtoro no pasgeny 40




Paspen 3. Alropnutmbl M NporpammmnpoBaHme

3.1 BeeaeHue B nporpammmpoBaHme 16 0.5
3.2 BcnomoraTenbHble anroputmol 8 2
3.3 YucneHHble meToabl 5 3
3.4 Anropntmbl 06paboTKM CUMBOJIbHbIX AaHHbIX 5 1
3.5 Anroputmbl 06paboTKM MaccnBoB 10 3.5
Utoro no paspeny 44

Paspen 4. UHPoOpMaALMOHHbBIE TEXHONOTUN

4.1 ObpaboTKa TEKCTOBbIX OKYMEHTOB 6 2.5
4.2 AHanun3 aaHHbIX 8 3
UTtoro no pasgeny 14

PesepBHOe Bpemsa 14

OBLLEE KOJIMYECTBO YACOB MO NMPOTPAMME 136 21.5




11 KNACC

Konnuyectso vacos

DNEeKTPOHHble (undpoBbie)

Ne n/n HanmeHoBaHWe pa3genos 1 Tem Nporpammel obpasoBaTtesibHble
Beero KOHTpOnbHbIE MpaKkTnyeckue .
paboTbl paboTbl pecyp
Paspen 1. TeopeTnyeckme oCHOBbI MHPOPMATUKM
1.1 NHpopmauma n MHGopmaLMOHHbIE NPOLLECChI 10 2.5
1.2 MoaenuposaHue 8 2
UTtoro no pasgeny 18
Pasgen 2. AnropuTmbl U NpOrpammMmupoBaHme
2.1 DneMeHTbl TeOpUM aNrOpPUTMOB 6 1
2.2 ANropuTMbI U CTPYKTYPbI AaHHbIX 28 10
OcHOBbI 06EKTHO-OPUEHTUPOBAHHOTO
23 16 4.5
NpPOrpaMmmMunpoBaHusa
UTtoro no pasgeny 50
Pasgen 3. NHbopmaunOHHbIE TEXHONOTUM
KomnbloTepHo-maTemaTuyeckoe
3.1 8 2

moaennposaHune




3.2 Bba3bl AaHHbIX 10 4
3.3 Beb-caliTbl 14 4
3.4 KomnbtoTepHasna rpaduka 8 3.5
3.5 3D-mogennposaHme 8 3
Utoro no pasgeny 48

PesepBHOe Bpems 20

OBLLEE KOJTMYECTBO YACOB MO NMPOTPAMME 136 36.5







MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
Konnyectso yacos
NaTa DNEKTPOHHbIe UundpoBbie
Ne n/n | Tema ypoKa
Beero KoHTpo/bHbIE MpakTnyeckue n3yyeHusn obpa3oBaTesibHble pecypcbl
paboTbl paboTbl
TpeboBaHMA TeXHUKM Be3onacHoCTH
W rMrMeHsl npu pabote ¢
1 KOMMNbIOTEPAMU U APYTUMMU 1 https://m.edsoo.ru/CDSO07FZIH
KOMMOHEHTamM LUnppoBoro
OKpY’KeHun
MpuHUMNbI PaboTbl KOMMNbIOTEPOB U
2 PR P P 1 https://m.edsoo.ru/4P3NA492H
KOMMbIOTEPHbIX CUCTEM
O6MmeH AaHHbIMW C MOMOLLLbIO LIWH.
3 A u.|, . 1 https://m.edsoo0.rt/OYWKB3FCY
KOHTpo/1epbl BHELLHUX YCTPOCTB
ABTOMaTUYECKOE BbINOJHEHME
4 1 https://m.edso00.ru/Q7PPNKKNJ
nporpammbi NPOLLECCOPOM
OnepaTuBHasA, NOCTOAHHAA U
ONroBpemeHHas NamaThb.
5 A P . 1 https://m.edsoo.ru/OEEPU9IXZM
KOHTpo/1/1epbl BHELLHUX YCTPOMCTB.
Mpamoii AoCTyN K NamATU
6 1 https://m.edsoo. s/ ALDEXFU8W

CoBpemeHHble KOMMNblOTEPHbIE



https://m.edsoo.ru/ALDEXFU8W
https://m.edsoo.ru/0EEPU9XZM
https://m.edsoo.ru/Q7PPNKKNJ
https://m.edsoo.ru/OYWKB3FCY
https://m.edsoo.ru/4P3NA492H
https://m.edsoo.ru/CDS07FZIH

TEXHONOTUN

MporpammHoe obecneyeHue
KOMMbIOTEPOB, KOMMbIOTEPHbIX
CUCTEM Y MOBUNBHBIX YCTPOCTB

https://m.edsoo.ru/FVO1UDPU4

CnctemHoe nporpammHoe
obecneyeHne. OnepaunoHHble
CUCTEMbI

https://m.edsoo.ru/40RW2NT20

YTunutbl. [JpaiiBepbl yCTPOMCTB.
MapannenbHoe nporpammupoBaHue

https://m.edsoo.ru/6NYUZLBEM

10

NHCcTannauma n AenHCcTannaumns
nporpammHoro obecneyeHus

https://m.edsoo.ru/FO6KMV9HO

11

daiinosble cuctembl. MpUHLMUNBLI
pasmeLleHma N MMeHoBaHMA ¢annos
B [lO/ITOBPEMEHHOM NamAaATun.
LLlabnoHbl Ana onucaHuA rpynn
daiinos

https://m.edsoo.ru/2GG4H5WES

12

3aKoHoAaTenbCcTBO Poccuinckom
depepaumn B obnactm
nporpammHoro obecneyeHus u
AaHHbIX

https://m.edsoo.ru/ZSHTK9R2R

13

MpuHLKUNBI NOCTPOEHUA U
annapaTHble KOMMNOHEHTbI
KOMNblOTEPHBIX ceTen. CeTeBble
NPOTOKO/bI

https://m.edsoo.ru/UP2LZYRRS



https://m.edsoo.ru/UP2LZYRR5
https://m.edsoo.ru/ZSHTK9R2R
https://m.edsoo.ru/2GG4H5WE5
https://m.edsoo.ru/F06KMV9HO
https://m.edsoo.ru/6NYUZLBEM
https://m.edsoo.ru/40RW2NT2Q
https://m.edsoo.ru/FV01UDPU4

14 CeTb UHTepHeT https://m.edsoo.rui/BUKD6H662
PaspeneHue IP-ceTn Ha noaceT ¢

15 A 'fl' https://m.edsoo.ru/B8STIGBUN
NMOMOLLLbIO MACOK noaceTei

16 CeTeBOe aMMHUCTPUpPOBaHNE https://m.edsoo.ru/ WOQQKTKUQ
Buabl AeATeNbHOCTU B CETU
MHTepHeT. CepBucobl MHTepHeTa.

17 P P P https://m.edsoo.ru/G3N7WU91L
locyfapcTBEHHbIE 3/1EKTPOHHbIE
CEepPBUCHI U ycayru

18 NHbopMaumoHHas 6e30nacHOCTb https://m.edsoo.ru/UKKSRFKUA
BpeoHOCHble NporpammHoe

19 obecneyeHune n metoabl 60pbOLI € https://m.edsoo0.ru/Z196J96 WA
HUM
MpakTnyeckan paboTta no Teme

20 . P P . https://m.edsoo.ru/2MUORPFZW

AHTMBUPYCHbIE NPOrPaMMbl
OpraHu3aums IMYHOTo apxmBa
opma . PesepsHoe

21 MHGOPMALM peH https://m.eds00.1u/3762V5S53
KonuposaHue. MaponbHas 3awmTa
apxuBa

22 WndpoBaHMe AaHHbIX https://m.edsoo.ru/SHBMI1MNPS
Anroputm wnodposaHma RSA.

23 P P https://m.edsoo.ru/NONXTMTGC

CreraHorpadwms



https://m.edsoo.ru/NONXTMTGC
https://m.edsoo.ru/5HBM1MNPS
https://m.edsoo.ru/3762V5S53
https://m.edsoo.ru/2MU0RPFZW
https://m.edsoo.ru/Z196J96WA
https://m.edsoo.ru/UKK8RFKUA
https://m.edsoo.ru/G3N7WU91L
https://m.edsoo.ru/W9QQKTKUQ
https://m.edsoo.ru/B85T9GBUN
https://m.edsoo.ru/BUKD6H662

24

MpakTnyeckan pabota no teme
"lndpoBaHne aaHHbIX"

https://m.edsoo.ru/WOSDBEAHK

25

NHbopmauus, AaHHbIe U 3HAHKUA.
MHbOopMaUMOoHHbIe NpoLLeccol B
npuposae, TEXHUKe 1 obLuecTse

https://m.edsoo.ru/KKHOVPYS8T

26

HenpepbiBHble U ANUCKPETHbIE
BE/IMYMHDI U CUTHASBI.
HeobxoaMmoCTb ANCKpEeTM3aumnm
MHPOPMALUK, NPeSHa3HaYeHHOWN AnA
XpaHeHus, nepegaym n 06paboTku B
uMPppPOBbIX CMCTEMAX

https://m.edsoo.ru/IlUXPVOKAR

27

[Bon4yHOE KogumpoBaHue.
PaBHOMEpHbIe U HepaBHOMEpPHbIE
Koapbl. [lekoanpoBaHue coobLLeHUN,
3aMMCaHHbIX C MOMOLLbIO
HepaBHOMEPHbIX KOA0B

https://m.edsoo.ru/2RN2VP5UY

28

Ycnosue ®aHo. MNoctpoeHune
OZHO3HAYHO AEeKOAMPYEMbIX KOAOB C
nomolLpbto aepesa. Npad An. A,
Mapkosa

https://m.edsoo.ru/RSNZPODAM

29

EAVHWLBI U3MEPEHUSA KONNYECTBA
nHbopmaunn. AndasmTHLIN NOAXOA K
OLEeHKe Koanyectsa MHGoOpMaLumm

https://m.edsoo.ru/XT1VEDUDE

30

Cunctembl cuncneHus

https://m.edsoo.ru/8VESV1SFV



https://m.edsoo.ru/8VE5V1SFV
https://m.edsoo.ru/XT1VEDUDE
https://m.edsoo.ru/R5NZP0DAM
https://m.edsoo.ru/2RN2VP5UY
https://m.edsoo.ru/1UXPVOKAR
https://m.edsoo.ru/KKH0VPY8T
https://m.edsoo.ru/W05DBEAHK

MepeBoa YMcen U3 ogHoOM CUCTEMBI

31 https://m.edsoo.ru/YZ9H2ALXL
CYMCNEHMA B APYTYIO
[lBOMYHanA, BOCbMepPUYHanA U1

32 LecTHaauaTepmuyHasa CMCTEMbI https://m.edsoo.ru/FO2E2DBV6
CYUCNEHUSA, CBA3b MEXAY HUMMU
[BOWYHan, BOCbMepUYHana U1

33 LecTHaguaTepuyHas CUCTEMbI https://m.edsoo.ru/IGDVA9SGD
CYMUCNEHUS, CBA3b MEXAy HUMU
[Bon4yHasn, BocbMmepuyHaa n

34 WecTHaauaTepmnyHasa CMCTEMbI https://m.edsoo.ru/LX92H6UIO
CYMC/IEHUSA, CBA3b MEXAY HUMMU
ApundmeTnyeckme onepaumm B

35 pué patl https://m.edsoo.ru/MH6ZNN4XX
NO3ULMOHHbIX CUCTEMAX CUMCNEHUA
Tpon4yHaAa ypaBHOBELLEHHAA cCUCTEMA

36 P vp https://m.edsoo.ru/BJ1Z3E4YS
cYMcNeHus

BOMYHO-AEeCcATUYHAA cucTeMa

37 A A https://m.edsoo.ru/W6YFFDICM
cumcneHms

38 KoanpoBaHue TeKCTOB https://m.edsoo.ru/85PJ7KPST
PacTpoBoe KoanposaHue

39 P Up' P https://m.edsoo.ru/ZJ1X9S61P
n3o0bpaxeHumn

40 MpakTnyeckas paboTta no teme https://m.edsoo.ru/NZE9X44S1

"Onckpetmsaums rpadpuyecko



https://m.edsoo.ru/NZE9X44SI
https://m.edsoo.ru/ZJ1X9S61P
https://m.edsoo.ru/85PJ7KP5T
https://m.edsoo.ru/W6YFFD1CM
https://m.edsoo.ru/BJ1Z3E4YS
https://m.edsoo.ru/MH6ZNN4XX
https://m.edsoo.ru/LX92H6UIO
https://m.edsoo.ru/IGDVA9SGD
https://m.edsoo.ru/FO2E2DBV6
https://m.edsoo.ru/YZ9H2ALXL

nHbopmauun"

41

LiseToBble mogenun. BektopHoe
KoauposaHue. Popmatbl pannos.
TpéxmepHas rpadmka. PpakTanbHan
rpaduka

https://m.edsoo.ru/9ZTZBZ14]

42

KoguposaHue 3ByKa. OueHKa
MHPOPMALMOHHOro 06bEMA
3BYKOBbIX AaHHbIX NPY 3a8aHHbIX
YyacToTe ANCKPEeTM3auumn u
pa3pAaHOCTM KOAMPOBaHMUA

https://m.edsoo.ru/CG4SSYIAG

43

MpaKTnyeckas paboTta no Teme
"NMCKpeTM3aLMs 3BYKOBOM
nHbopmauun"

https://m.edsoo.ru/RSQ2WIEUJ

44

OcHosbl aIII'E6pr NOTUKN

https://m.edsoo.ru/KB7YAOUZR

45

JNornuyeckue onepauunun. Tabanybl
WUCTUHHOCTHU

https://m.edsoo.ru/SYXS5UNS75

46

Jlornyeckue BbipaxkeHua. Jlormyeckme

TOoXAecTBa. [JJoKasaTe/ibCTBO
JIOTMYECKUX TOXKAECTB C MOMOLLbIO
TabnL, UICTUHHOCTHU

https://m.edsoo.ru/DL66JCD8M

47

MpaKkTuyeckasa paboTa no teme
«MocTpoeHune n aHanu3 Tabau,
NCTMHHOCTK B TabIMYHOM
npoueccope»

https://m.edsoo.ru/5519KLUHS



https://m.edsoo.ru/5519KLUH8
https://m.edsoo.ru/DL66JCD8M
https://m.edsoo.ru/5YX5UNS75
https://m.edsoo.ru/KB7YAOUZR
https://m.edsoo.ru/RSQ2WIEUJ
https://m.edsoo.ru/CG4SSYIAG
https://m.edsoo.ru/9ZTZBZI4J

48

JNlornyeckue onepauun n onepauunn
Hag MHOXeCTBaMM

https://m.edsoo.ru/UAZ4JF466

49

Jlornyeckume onepaumu n onepaumm
Ha/J MHOXeCTBaMU

https://m.edsoo.rw/EQ1D7V7DT

50

3aKOoHbl anrebpbl IOTUKK.
JKBMBANIEHTHbIe NpeobpasoBaHuA
JIOTUYECKUX BbIpPaXKEHNUN

https://m.edsoo.ru/F2ADGUMRA

51

Jlornyeckue ypaBHEHUA U CUCTEMDI
YpaBHEHW

https://m.edsoo0.ru/4LLNS3VNG

52

Nornyeckune GpyHKLMN. 3aBUCUMOCTD
KO/INYeCcTBa BO3MOXHbIX JOrMYeCKUX

dYHKLMI OT KOIMYECTBa apryMeHTOB.

[TonHbIE CUCTEMbBI TOTUYECKUX
YHKUMM

https://m.eds00.ru/491 YOOXBS

53

KaHoHMYecKkne Gpopmbl NOrMYECcKUX
BbipaxkeHuii. CoBepLleHHble
AN3BIOHKTMBHbIE Y KOHbIOHKTUBHbIE
HOpMasibHble GOPMbI, ANTOPUTMbI UX
MOCTPOEHUA MO TabanLLEe UCTUHHOCTH

https://m.edsoo.ru/FUSISBD59

54

Jlornyeckume snemeHTbl B COCTaBe
KOMMNbHOTEPA

https://m.edsoo.ru/FJIWVI9VRIM

55

Tpurrep. Cymmatop.
MHoropaspagHbIn cymmaTop

https://m.edsoo.ru/RFYE1IA1J



https://m.edsoo.ru/RFYE1IA1J
https://m.edsoo.ru/FJWV9VR9M
https://m.edsoo.ru/FU5ISBD59
https://m.edsoo.ru/491YOOXBS
https://m.edsoo.ru/4LLNS3VNG
https://m.edsoo.ru/F2ADGUMRA
https://m.edsoo.ru/EQ1D7V7DT
https://m.edsoo.ru/UAZ4JF466

56

MocTpoeHMe CXemM Ha NOTUYECKUX
3/1eMeHTax. 3anmncb 0rMYecKoro
BbIPA*KEHMA MO JIOTMYECKOM cxeme

https://m.edsoo.ru/BC2CBFQZU

57

MMKpOCXGMbI N TEeXHO/I0MrNA nx
npon3soAacTea

https://m.edsoo.ru/G6GAVB3D0

58

MpeacraBneHne Lenbix Yncen B
namsaTU KoMnbloTepa.
OrpaHMYeHHOCTb AManasoHa Yncen
npwn orpaHMYEHNN KONNYEeCTBa
pa3psaos. NepenosHeHne
pa3paAaHONM CETKN

https://m.edsoo.ru/IXLRU8ZU4

59

Be33HaKkoBble M 3HAKOBbIE AaHHbIE.
3HaKoBbIN 6UT. [IBONYHbIN
AONONHUTENbHbIN KOf,
OTPULATENbHbBIX YNCEN

https://m.edsoo.ru/OFZEI3VFR

60

MobutoBble Nornyeckme onepawmu.
JNlornyeckuin, apudmeTnyecknin n
LMKANYECKUI CABUN

https://m.edsoo.ru/YFPSYSUSW

61

WndpposaHume c nomoLLbio
nobuToBol onepawmm
«nckntovarowee NN »

https://m.edsoo.ru/HGUFCRDKS

62

MNpeacrasneHne n xpaHeHue B
NaMATU KOMNblOTEpPa BeLW,eCTBEHHbIX
qypucen

https://m.edsoo0.ru/SOKOOKDI1F



https://m.edsoo.ru/80KOOKD1F
https://m.edsoo.ru/HGUFCRDKS
https://m.edsoo.ru/YFPSYSUSW
https://m.edsoo.ru/OFZEI3VFR
https://m.edsoo.ru/IXLRU8ZU4
https://m.edsoo.ru/G6GAVB3D0
https://m.edsoo.ru/BC2CBFQZU

BbIinosHeHWe onepawmii ¢
BELLECTBEHHbIMM YNCNAMM,

63 https://m.edsoo.ru/531773CKU
HaKonaeHue owmnboK npu
BbIYMCAEHUAX
MpaKkTnyeckan paboTta no Teme
MN3yyeHne nopaspagHoro
64 sy PaspAA https://m.edsoo.ru/FM003T4J8
MaLLMHHOTIO NpeacTaBAeHUs LesbIX U
BELLECTBEHHbIX Yncen»
65 AHanu3 anropMTMoB https://m.edsoo.ru/IBLT792MB
JTanbl peleHuns 3aga4d Ha
KomnbtoTepe. MHCTpYMeHTaNbHble
66 P Py https://m.edsoo0.ru/ROT5RZCM9
CpeAcTBa: TPAHCAATOP, OTNAAYMK,
NPoOUANPOBLLUK
Cpefa nporpammMmMpoBaHus.
Komnunauma n nutepnpetauma
67 4 priperald https://m.edso00.ru/Q2UVQIJY7
nporpamm. BupTyasbHble MaLIWHBI.
NHTerpmnpoBaHHan cpeaa pa3paboTku
68 MeToabl 0OTNaAKU Nporpamm https://m.edsoo.ru/MN3HU4FKQ
Tunbl NepemMeHHbIX B A3blKe
69 P https://m.edso0.ru/TJI965G8F9
nporpamMmmMmnpoBaHus
70 O6paboTKa LenbIx yncen https://m.eds00.ru/D84SSWQGF
71 O6paboTKa BELECTBEHHbIX YMCen https://m.edsoo.ru/DWAC3VBT3



https://m.edsoo.ru/DWAC3VBT3
https://m.edsoo.ru/D84SSWQGF
https://m.edsoo.ru/TJ965G8F9
https://m.edsoo.ru/MN3HU4FKQ
https://m.edsoo.ru/Q2UVQIJY7
https://m.edsoo.ru/R0T5RZCM9
https://m.edsoo.ru/IBLT792MB
https://m.edsoo.ru/FM0O3T4J8
https://m.edsoo.ru/53I773CKU

CnyyaiiHble U NceBAOCNyYaliHble

72 https://m.eds00.ru/PXWZX2CC6
yncna

73 BeTtBnieHMA. CnoKHble yCnoBus https://m.edsoo.ru/CTTPTWB96

74 Lmknbl c ychosnem https://m.edsoo.ru/TYOTSYS8QW
LIMKAbI NO NnepemeHHOMN.

75 B3anmo3amMeHAEeMOCTb Pas/INUHbIX https://m.edsoo.ru/E4B3FET37
BMA0B LWKIOB
O6paboTKa HaTypasibHbIX YNCEN C

76 https://m.edsoo.ru/CUH84DHHO
MCNONb30BaHNEM LMKIOB
HaxorkaeHue Bcex NpocCTbiX YMCen B
3aaHHOM AuanasoHe MpakTuyeckas

77 A A P 0.5 https://m.edsoo.rt/KQAFQ6HKQ
paboTa no Teme «PelleHue 3343y
meToaom nepebopa»

78 MHBapuMaHT LmKNa https://m.edsoo.ru/VIJHSVDIC

79 JOKYMeHTUpOBaHWeE Nporpamm https://m.edsoo.ru/AFZLCOSIN
O6paboTKa AaHHbIX, XpPaHALMUXCA B

80 . https://m.eds0o0.ru/9M32A105T
daiinax

81 PasbueHune 3agaun Ha nog3agaym https://m.edsoo.ru/00EOQI8V7F
Mcnonb3oBaHWe CTaHAAPTHOM

82 61b1MOTEKM A3bIKA https://m.edsoo.ru/51R9T4MIK

nporpammunposaHusa. NMoaKntoyeHme
61baMoTEK NOANPOrPAMM CTOPOHHMUX



https://m.edsoo.ru/51R9T4MJK
https://m.edsoo.ru/00EOI8V7F
https://m.edsoo.ru/9M32A1O5T
https://m.edsoo.ru/AFZLC081N
https://m.edsoo.ru/VIJHSVDIC
https://m.edsoo.ru/KQAFQ6HKQ
https://m.edsoo.ru/CUH84DHHO
https://m.edsoo.ru/E4B3FET37
https://m.edsoo.ru/TY0T5Y8QW
https://m.edsoo.ru/CTTPTWB96
https://m.edsoo.ru/PXWZX2CC6

I'IpOM3BOAI/IT€fI€ﬁ

Moanporpammsl (Mpouesypbl 1

83 https://m.edsoo.ru/QDFZXIZNA
dyHKUMK)
Moanporpammbl (Mpoueaypbl 1

84 Anporp (npoueayp https://m.edsoo.ru/N1KUL4SWE
dyHKUMK)
Mpa ecKas paboTa no teme

85 PaKTUtieckan pabora no Tem https://m.edsoo.ru/SWDX3791]J
"PaspaboTka nognporpamm"
Pekypcus. PekypcuBHbie 06beKTbI
(dpakTanbl). PekypcuBHble

86 npoueaypbl N GYHKLMN. https://m.edsoo0.ru/GKZY59X7B
Mcnonb3oBaHWe cTeka A
OpraHM3aLmMm PeKYPCUBHbBIX BbI30BOB
MpakTuyeckan pabota no teme

87 N P P N https://m.edsoo.ru/YSAVNBIQV
PeKypcuBHble NognporpamMmmbl
MoZayIbHbI MPUHLMM NOCTPOEHUSA

88 a PURL P https:/m.edsoo.r/MAT4D3MBG6
nporpamm

89 YncneHHble meToabl https://m.edsoo.ru/ZAK95AA5D
MpakTuueckan pabota no teme

90 P P . https://m.edsoo.ru/URWB7XSMQ
«YucneHHoe pelleHne ypaBHEHNN»
Mcnonb3oBaHWe ANCKPETU3aLNK B

91 AMCEP 4 https://m.edsoo.ru/7QP541UWR

BbIYUCNINTENbHbIX 3a4a4aXx



https://m.edsoo.ru/7QP541UWR
https://m.edsoo.ru/URWB7XSMQ
https://m.edsoo.ru/ZAK95AA5D
https://m.edsoo.ru/MAT4D3MB6
https://m.edsoo.ru/Y5AVNB9QV
https://m.edsoo.ru/GKZY59X7B
https://m.edsoo.ru/SWDX3Z91J
https://m.edsoo.ru/N1KUL4SWE
https://m.edsoo.ru/QDFZXIZNA

92

MpakTnyeckan paboTta no Teme
«MNpnbanKEHHOE BblYUCIEHNE ANUH
KpMBbIX M naowagnen puryp»

https://m.edsoo.ru/SH4ENJ7PH

93

MpakTnyeckas paboTta no Teme
«lonCcK makcumyma (MMHUMYMa)

GYHKUMMY

https://m.edsoo.ru/7CM1E00SM

94

O6paboTKa CUMBO/IbHbIX AaHHbIX.
Anropntmbl 06paboTKM CUMBOJTbHbBIX
CTPOK: NOACYET KOANYECTBA
NosABAEHN CUMBOJIA B CTPOKE

https://m.edsoo.ru/ZK756B10R

95

Anroputmbl 06paboTKM CUMBO/IbHBIX
CTPOK: pa3bueHune CTPOKM Ha cnoBa
no npobenbHbIM CMMBONAM

https://m.edsoo.ru/W2Z3JDCC5

96

AnropuTmbl 06paboTKN CUMBObHbIX
CTPOK: MOUCK NOACTPOKMN BHYTPU
[OAHHOW CTPOKM; 3aMeHa HalgeHHOM
NOACTPOKM Ha APYryto CTPOKY

https://m.edso00.ru/GOIMIAFFC

97

MpaKkTnyeckan paboTta no Teme
"ObpaboTKa CTPOK C
ncnosb3oBaHMem GyHKLUMN
CTaHAapTHOW 6MBANOTEKM A3bIKa
nporpammmnposBaHuna”

https://m.eds00.ru/KX48SQDQP

98

[eHepaunAa cnos B 3agaHHOM
andasute

https://m.edsoo.ru/9TUPAGXNE



https://m.edsoo.ru/9TUPAGXNE
https://m.edsoo.ru/KX48SQDQP
https://m.edsoo.ru/G09MIAFFC
https://m.edsoo.ru/W2Z3JDCC5
https://m.edsoo.ru/ZK756B1OR
https://m.edsoo.ru/7CM1E00SM
https://m.edsoo.ru/8H4ENJ7PH

99

MaccuBsbl U nocneao0BaTeIbHOCTH
yncen. MNpaKktudyeckas pabota no
Teme "3anonHeHune maccmsa"

0.5

https://m.edsoo.ru/4ITBNNC5B

100

O606LWWEHHbIE XapaKTEPUCTUKHK
MaccuBa

https://m.edsoo0.ru/0YZ6SSYYM

101

JInHelHbIN NOUCK 3a4aHHOro
3HauyeHuMA B Maccuse. [paKkTuyeckas
pabota no teme "J/IMHENHbIN NOUCK
33,aHHOro 3HayeHua B maccmee"”

0.5

https://m.edsoo.ru/LABG8NIAV

102

MpaKTnyeckas paboTa no teme
"MonCK MMHUMANBbHOIO
(MaKcMmanbHOro) afiemeHTa B
yncnosom maccumse"

https://m.edso0o.ru/IMZUG6WRV

103

CopTMpOBKa OAHOMEPHOr0 MaccuBa.
MpocTble meToabl COPTUPOBKMU.
MpakTnyeckan paboTta no Teme
"MpocTble MeToAbl COPTUPOBKHU
maccma"

0.5

https://m.edsoo.ru/W53WDCPMQ

104

CopTupoBka cianaHuem. boictpasn
COPTUPOBKA Maccuea (anroputm
QuickSort). MpaKTnyeckan paboTa no
Teme "BbICTpaa cOpTMPOBKa maccmaa"

0.5

https://m.edsoo.ru/NAWM6NBOD

105

[ BOWYHbIN NMOUCK B
OTCOPTUPOBAHHOM MaccuBe.
MpakTnyeckas paboTa no teme

0.5

https://m.edsoo.ru/9I14RE1Z6C



https://m.edsoo.ru/9I4RE1Z6C
https://m.edsoo.ru/N4WM6NBOD
https://m.edsoo.ru/W53WDCPMQ
https://m.edsoo.ru/3MZUG6WRV
https://m.edsoo.ru/LABG8NIAV
https://m.edsoo.ru/0YZ6SSYYM
https://m.edsoo.ru/4ITBNNC5B

"NBONYHbBIN NOUCK"

106 [BymepHble maccuBbl (MaTpuLbl) https://m.edsoo.ru/7TJ931086
107 Anroputmbl 06paboTkK maTpuy, https://m.edsoo.rw/XPVCLUAQU
108 PeleHne 3a4a4 aHann3a AaHHbIX https://m.edsoo.ru/PNWIGI1YJF
109 CpeacTBa TEKCTOBOrO Npoleccopa https://m.edsoo.ru/EZ67WEGZT
110 KomnbloTepHas BEPCTKa TeKCTa https://m.edsoo.ru/0X4NRRMI9R
MpakTnyeckas paboTta no Teme
111 "BE&pcTKA AOKYMEHTOB C 1 https://m.edsoo.ru/2911P51F7
matemaTtuyeckumm ¢opmynamm"”
112 NHCTpYMEHTbI peLeH3npoBaHus https://m.edsoo.ru/HVZOMBBZ1
MpakTuyeckan pabota no teme
113 N P P . 1 https://m.edsoo.ru/SKSWK3USV
MHOrocTpaHWYHblE LOKYMEHTbI
Ob6nauHble cepBucbl. KonnektnBHasn
paboTa ¢ AOKYMEHTamM.
114 MpakTnyeckas paboTa no teme 0.5 https://m.edsoo.ru/PSEMOKSFA
"KonnekTtnsHana paborta c
OOKymeHTamn"
115 AHanu3 gaHHbIX. bonbline AaHHble https://m.edsoo.ru/SISHO04DY
116 MalwunHHoe oby4yeHne https://m.edso0.ru/4QQ6LLF9Z
117 https://m.edsoo.ru/MPMJ7NWH4

AHaNn3 AaHHbIX C NOMOLLbO



https://m.edsoo.ru/MPMJ7NWH4
https://m.edsoo.ru/4QQ6LLF9Z
https://m.edsoo.ru/SISH004DY
https://m.edsoo.ru/PSEMOK5FA
https://m.edsoo.ru/5KSWK3USV
https://m.edsoo.ru/HVZOMBBZ1
https://m.edsoo.ru/29IIP5IF7
https://m.edsoo.ru/0X4NRRM9R
https://m.edsoo.ru/EZ67WEGZT
https://m.edsoo.ru/PNW9G1YJF
https://m.edsoo.ru/XPVCLUAQU
https://m.edsoo.ru/7TJ93IO86

INIEKTPOHHbIX Ta6ﬂl/1LI|

118

MpaKTnyeckas paboTa no teme
"AHanun3 gaHHbIX C MOMOLLLbIO
3/IEKTPOHHbIX Tabanu"

https://m.edso0o0.ru/07PRYQ2YV

119

MoctpoeHune rpadmKkoB GyHKUMIA.
MpaKkTnyeckas paboTa no teme
"HarnsapgHoe npeacraBneHue
pe3ynbTaToB CTaTUCTUYECKOM
06paboTKM AaHHbIX B BUAE
Auarpamm cpeacTsamum peaaktopa
3/1IEeKTPOHHbIX Tabamu"

0.5

https://m.edsoo.ru/BEGWQZJL3

120

JNInHnm Tpenaa. MpakTnuyeckan paboTa
no teme "Moabop NMHUKN TPeHAa,
nporHosnposaHue"

0.5

https://m.edsoo.ru/LP48TOLWO

121

MNoabop napameTpa. MpaKTruyeckan
pabota no teme "YnucneHHoe
pelleHne ypaBHEHMIA C NOMOLLbIO
noabopa napametpa"

0.5

https://m.edsoo.ru/HNS13RRJQ

122

ONTUMM3aLMA KaK NOUCK Hauayywero
peleHus B 3a4aHHbIX YCNOBUAX.
MpaKTnyeckas paboTta no Teme
"PelweHune 33434 ONTUMM3ALMUM C
NMOMOLLbIO 3/IEKTPOHHbIX Tabamu"

0.5

https://m.edsoo0.ru/STQFNZ7BE

123

PesepBHOe Bpems

https://m.edsoo.ru/4L3CE4K27Z



https://m.edsoo.ru/4L3CE4K2Z
https://m.edsoo.ru/STQFNZ7BE
https://m.edsoo.ru/HNS13RRJQ
https://m.edsoo.ru/LP48TOLWO
https://m.edsoo.ru/BEGWQZJL3
https://m.edsoo.ru/07PRYQ2YV

124 PesepBHOe Bpems 1 https://m.edsoo.ru/7ENSDK75J
125 PesepBHOe Bpems 1 https://m.edsoo.ru/30HWTOEQ9
126 PesepBHoOe Bpems 1 https://m.edsoo.rui/JKSPQ6H60
127 PesepBHoOe Bpems 1 https://m.edsoo.ru/1F185Q365
128 Pe3sepsHoe Bpems 1 https://m.edsoo.ru/33JSONXY3
129 PesepBHOe Bpems 1 https://m.edsoo.rui/UU84SGBDO
130 PesepBHoOe Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 PesepBHoOe Bpems 1 https://m.edsoo.ru/ZGNDVEDFG
132 PesepsHoe Bpems 1 https://m.edsoo.ru/ZYSEPBTLO
133 PesepBHoe Bpems 1 https://m.edsoo.ru/NANWGLRO4
134 PesepBHoe Bpems 1 https://m.edsoo.ru/OMIJJR6LN
135 PesepBHoOe Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 PesepBHoe Bpems 1 https://m.edsoo.ru/4IRJTM1B1
OBLLEE KOJTMYECTBO YACOB MO 136 915

MPOrPAMME



https://m.edsoo.ru/4IRJTM1B1
https://m.edsoo.ru/HGJQHAUML
https://m.edsoo.ru/0MIJJR6LN
https://m.edsoo.ru/NANWGLRO4
https://m.edsoo.ru/ZY5EPBTLO
https://m.edsoo.ru/ZGNDV8DFG
https://m.edsoo.ru/T1CLQHRIV
https://m.edsoo.ru/UU84SGBDO
https://m.edsoo.ru/33J8ONXY3
https://m.edsoo.ru/1F185Q365
https://m.edsoo.ru/JKSPQ6H60
https://m.edsoo.ru/3OHWTOEO9
https://m.edsoo.ru/7ENSDK75J

11 KNACC

Konnuyectso vacos

Hata JNeKTPOHHbIe LnppoBble
Ne n/n | Tema ypoka
Beero KoHTpoO/ibHbIE MpakTnyeckue n3yyeHus obpasoBaTesibHble pecypcbl
paboTbl paboTbl
1 Konunuyectso nHpopmaumm 1 https://m.edsoo.ru/CPW6RXX47Z
2 ANropuTtmbl CXKaTUA AaHHbIX 1 https://m.edsoo.ru/1P4ANRPUFP
3 Anroputm XaddmaHa 1 https://m.edsoo.ru/JPTRLODIF
MpakTuyeckan pabota no teme
4 "CskaTne AaHHbIX C MOMOLLLbIO 1 1 https://m.edso0.ru/87TAFKQ0D
anroputma Xaddpmana"
5 Anroputm LZW 1 https://m.edso0.ru/8X5390JF6
AIFOPUTMbI CKaTUA AAHHbIX C
notepamu. Mpaktnyeckasa pabota no
6 prmu. TP P 1 0.5 https://m.edsoo.ru/580K GLIGP
Teme "CxKaTue AaHHbIX C MOTepAMM
(anroputmbl JPEG, MP3)"
7 CKopoCTb Nepenayn AaHHbIX 1 https://m.edsoo.ru/N6OLKL2PN
8 MomexoycTonumnsble Koabl 1 https://m.edsoo.ru/HA352TYKO
MpaKTnyeckas paboTta no Teme
9 P P 1 1 https://m.edsoo.ru/4DOSUSSIS

"MomexoycTonumsbie Kogbl"



https://m.edsoo.ru/4DOSU5SIS
https://m.edsoo.ru/HA352TYK0
https://m.edsoo.ru/N6OLKL2PN
https://m.edsoo.ru/580KGLJGP
https://m.edsoo.ru/8X5390JF6
https://m.edsoo.ru/87IAFKQ0D
https://m.edsoo.ru/JPTRLQDIF
https://m.edsoo.ru/1P4NRPUFP
https://m.edsoo.ru/CPW6RXX4Z

Cnctembl. KOMMNOHEHTbI CUCTEMBI U UX

B3ammogenctemne. CUCTEMHbIN

10 adodeKT. YnpaBneHume Kak https://m.edsoo.ru/7ZELOJJWA9
MHOPMALMOHHbIN NpoLecc.
ObpaTtHada cBA3b
11 Moaenun n mogennposaHme https://m.edsoo.ru/3LOSU7KCU
12 Mpadbl https://m.edsoo.ru/SMP12Y114
13 PeweHune 3aaay c nomoupto rpados https://m.edso0.ru/5087GM4M6
14 [JepesbAa https://m.edsoo.ru/DJIXWQFCMV
15 OcHoBbI TEOPUN UTP https://m.edsoo.ru/RLPOBGP1A
MpakTuyeckan pabota no teme
16 "MonCK BbINIPLILLHOK CTpaTernn B https://m.edsoo.ru/91IL2S0AQS
urpe ¢ NosHon nHpopmaumen”
CpeAcTBa UCKYCCTBEHHOTO
17 Pea y https://m.edsoo.ru/7PWEWI1T16
WHTENNEKTa
MpakTuyeckan pabota no teme
18 "CpefcTBa MCKYCCTBEHHOTO https://m.edsoo.ru/HSOPHSFHE
UHTEeNNekTa"
dopmanuszauma NoHATUA anropuTma.
19 MawnHa TblopuHra Kak https://m.edsoo.ru/TS2J4GN9S

YHUBepcasibHaa moaenb
BbluMcneHuni. Tesmc Yépua—



https://m.edsoo.ru/TS2J4GN9S
https://m.edsoo.ru/HS0PHSFHE
https://m.edsoo.ru/7PWFW1T16
https://m.edsoo.ru/9IL2S0AQS
https://m.edsoo.ru/RLPOBGP1A
https://m.edsoo.ru/DJXWQFCMV
https://m.edsoo.ru/5087GM4M6
https://m.edsoo.ru/SMP12YII4
https://m.edsoo.ru/3LOSU7KCU
https://m.edsoo.ru/7EL0JJWA9

TblopuHra

MpakTuyeckas pabota no teme

20 "CocTtaBneHue NpPocToi Nporpammel https://m.edsoo.ru/S06FMKTSV
ANA MaLlWHbl TetopuHra"

21 MauwwuHa MNocTta https://m.edsoo.ru/KD8P8Z0BO

22 HopmanbHble anropudmsl Mapkosa https://m.edsoo.ru/EA2DPC84Y
ANrOPUTMMYECKM Hepaspellunmble
3afauu. 3afa4a ocTaHOBa.

23 A A . https://m.edsoo.ru/EMWUEDNR9
HeBo3MOMXKHOCTb aBTOMATUYECKOW
OT/NIaAKM Nporpamm

24 CNOXKHOCTb BblYMCAEHNI https://m.edsoo.ru/DI2DPE0X0
MonCK NPOCTbIX YMcen B 3a4aHHOM

25 AmnanasoHe ¢ MOMOLLbIO aITOPUTMa https://m.edsoo.ru/H3J1UQKC8
«peLweTo IpaTtocheHa»
MpaKTnyeckas paboTta no Teme

26 "MounCK NpocTbIX YMcen B 3a4aHHOM https://m.edsoo.ru/SN9A7JITV
AuanasoHe"
MHoropaspsaHble Lenble Yncna,

27 PaspAA . 4 https://m.edsoo.ru/SFLDAOPS3
3aa4M AMHHON apndmeTUKn
MpaKTnyeckas paboTta no Teme

28 "Peanusauma BblYUCAEHWNN C https://m.edsoo.ru/JGIPZP98C

MHOropaspAgHbIMM Yncnamm'



https://m.edsoo.ru/JGIPZP98C
https://m.edsoo.ru/8FLDA0PS3
https://m.edsoo.ru/8N9A7JJTV
https://m.edsoo.ru/H3J1UQKC8
https://m.edsoo.ru/DI2DPE0X0
https://m.edsoo.ru/EMWUEDNR9
https://m.edsoo.ru/EA2DPC84Y
https://m.edsoo.ru/KD8P880BO
https://m.edsoo.ru/506FMKTSV

29

CnoBapw (accoumaTmMBHbIE MACcCHBbI,
oTobparxkeHus). Xaw-tabamupi.
MNocTpoeHune andpaBUTHO-4ACTOTHOIO
cnoBapA ANA 334aHHOrO TEKCTa

https://m.edsoo.ru/TO6DTYWVT

30

MpakTnyeckan paboTta no Teme
"MocTtpoeHne andaBUTHO-4ACTOTHOIO
cnoBapA AaA 3ag4aHHOro Tekcra"

https://m.edsoo.ru/WYRSXTHVB

31

AHaNM3 TeKCTa Ha ecTecTBEHHOM
A3blKe. BolaenexHne
nocnenoBaTenbHOCTEN NO WaboHy.
PerynapHble BblparkeHus. YacTOTHbIN
aHanu3

https://m.edsoo.ru/YJVBOQBEEG

32

MpaKTnyeckas paboTa no teme
"AHann3 TeKCTa Ha ecTecTBEHHOM
A3bIKe"

https://m.edsoo0.ru/SAFNKXPAL

33

Crekun. AHaNU3 NpaBUIbHOCTH
CKOBOYHOrO BblipaxKeHns

https://m.eds00.ru/UZ06WG18Q

34

BblumcieHne apndmeTnyeckoro
BbIPaYKeHMs, 3aNnCaHHOro B
noctouKcHon popme

https://m.edsoo.ru/4APHZ53]B

35

MpakTuueckas pabota no teme
"BbluncieHne apudmeTnyeckoro
BbIPaYKEHMA, 3aNNCaHHOTO B
noctoumkcHon popme"

https://m.edsoo.ru/BOY6RWSEC



https://m.edsoo.ru/B0Y6RWSEC
https://m.edsoo.ru/4APHZ53JB
https://m.edsoo.ru/UZ06WG18Q
https://m.edsoo.ru/SAFNKXPAL
https://m.edsoo.ru/YJVBQBEEG
https://m.edsoo.ru/WYRSXTHVB
https://m.edsoo.ru/T06DTYWVT

36

Ouepeaun. Ucnonb3osaHue odepean
ONA BPEMEHHOTO XpaHEHWUA AaHHbIX

https://m.edsoo.ru/RFBVQ14T0

37

MpaKTnyeckas paboTta no Teme
"Mcnonb3oBaHue oyepean”

https://m.edsoo.ru/270RH6HKM

38

Jepesba. Peannsauma gepesa c
MOMOLLLbIO CCbINOYHbBIX CTPYKTYP.
[BonyHble (BuHapHbIe) aepeBbA.
MocTpoeHune aepeBa gns 3a4aHHOTO
apMPMeETNYECKOTO BblpaxKeHus

https://m.edsoo.ru/WXTKRVSPL

39

MpaKTnyeckas paboTa no teme
"Mcnonb3oBaHMe aepeBbes AnA
BbIYMCNEHMA aPUPMETUYECKMX
BblparkeHnin"

https://m.edso0.ru/4B7IBOLGP

40

PekypcuBHble anroputmbl 06xoaa
Aepesa. icnonb3oBaHue cTeKa u
ouyepeam ans obxopna gepesa

https://m.edsoo.ru/IL45K77G4

41

PekypcuBHble anroputmbl 06xoaa
Aepesa. Mcnonb3oBaHue cTeKka u
ovyepeam ans obxona aepeea

https://m.edsoo.ru/MEPBJ581K

42

Anroputmbl Ha rpadax. MNoctpoeHune
MWHWMaNbHOro OCTOBHOIO AepeBa
B3BELLUEHHOr0 CBA3HOro
HeopMeHTMpPOBaHHOrO rpada

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

43

O6xop rpada B rnybuHy. 06xopz,

https://m.edsoo.ru/PDOGDKZX5



https://m.edsoo.ru/PD0GDKZX5
https://m.edsoo.ru/2ZKXSN8YL
https://m.edsoo.ru/M8PBJ581K
https://m.edsoo.ru/IL45K77G4
https://m.edsoo.ru/4B7IBOLGP
https://m.edsoo.ru/WXTKRVSPL
https://m.edsoo.ru/27ORH6HKM
https://m.edsoo.ru/RFBVQ14T0

rpada B WMPUHY

44

KonnuecTBo pasnuyHbIX NyTen mexay
BEPLUIMHAMWN OPUEHTUPOBAHHOTO
auuMKan4yeckoro rpada

https://m.edsoo.ru/OKSXBLF1B

45

Anroputm [leiKcTpol.

https://m.edsoo.ru/CRN45WQ059

46

MpakTuyeckan pabota no teme
"BbluncieHne gAUHbI KpaTyanLwero
nyTM Mexay BepwnHamm rpada
(anroputm OelikcTpbl)"

https://m.edsoo.ru/OPUC4APCM

47

Anroputm ®nonga—Yopwanna

https://m.eds00.ru/4T2Y64Y1Y

48

3a4aumn, pewlaemble C MOMOLLBLIO
OAVHAMMYECKOro NnporpaMmmMmmpoBaHuA:
BblUMCNEHME PEKYPCUBHDBIX QYHKUMNI

https://m.edsoo.ru/OB03M36FA

49

MpaKkTnyeckan paboTta no Teme
"BbluncieHne pekypcUBHbIX GYHKLUMI
C NOMOLLbIO AMHAMUYECKOTO
nporpammupoBaHua”

https://m.edsoo0.ru/I39CZ91D1

50

3apaum, pelwaemble C NOMOLLBHO
ONHAMMYECKOro NPOrpaMMMUPOBAHUSA:
NOACYET KONIMYeCTBa BapMaHTOB

https://m.edsoo.ru/N6B4V28X5

51

MpaKkTnyeckan paboTta no Teme
"MoAacyéT KoNMYecTBa BApUAHTOB C
NMOMOLLbI0 AMHAMMNYECKOTO

https://m.edsoo0.ru/TO288GY9B



https://m.edsoo.ru/TO288GY9B
https://m.edsoo.ru/N6B4V28X5
https://m.edsoo.ru/I39CZ91D1
https://m.edsoo.ru/OB03M36FA
https://m.edsoo.ru/4T2Y64Y1Y
https://m.edsoo.ru/0PUC4APCM
https://m.edsoo.ru/CRN45WO59
https://m.edsoo.ru/OK5XBLF1B

nporpammmnpoBaHua”

3apaum, pewaemblie C TOMOLLLbIO

52 OVNHAMMYECKOro NporpaMmMmMpoOBaHNA: https://m.edsoo.ru/VMITOV2IU
3aJa4M oNnTUMM3aLUn
MNoHATMe o napagurmax

53 nporpammunposaHua. O630p A3bIKOB https://m.edsoo.ru/ESL36V11V
nporpaMmMmnpoBaHna
MoHsATHE 06 06BEKTHO-

54 OPUEHTUPOBAHHOM https://m.edsoo.ru/XQP3TUBLF
NporpaMmMmnpoBaHnU
O6beKTbl 1 Knaccol. CBOMCTBA U

55 https://m.eds00.ru/6JQJCIGXS
MeToAbl 06bEKTOB
O6bEKTHO-OPUEHTUPOBAHHbIM

56 P P https://m.edsoo.ru/LXRDV5535
aHanus
MpakTnyeckas paboTa no teme

57 "Mcnonb3oBaHWe roTOBbIX K/1accoB B https://m.edsoo.ru/9UOX7ZSAH
nporpamme”
PaspaboTKa nporpamm Ha OCHoBe

58 06BHEKTHO-OPUEHTUPOBAHHOIO https://m.edsoo.ru/1PCNI90X2
noaxoza
MpaKkTnyeckas paboTa "Pa3paboTKa

59 NpoCcTol NPOrpammsi C https://m.edsoo.ru/OSXBALUVU

ncrnonb3oBaHUem Knaccos"



https://m.edsoo.ru/OSXBALUVU
https://m.edsoo.ru/1PCNI90X2
https://m.edsoo.ru/9U0X7ZSAH
https://m.edsoo.ru/LXRDV5535
https://m.edsoo.ru/6JQJC1GXS
https://m.edsoo.ru/XQP3TUBLF
https://m.edsoo.ru/E8L36V11V
https://m.edsoo.ru/VMITOV2IU

MHKancynauma. NMpaktnyeckas

60 pabota no Teme "PaspaboTKa Knacca, 0.5 https://m.edsoo.ru/ XWFD3SRL6
NCNO/b3YHOLWErO MHKaNcynauuno"

61 HacneposaHue. Noanmopdusm https://m.edsoo.ru/3IPHY7VDC
Mpa eckas pabota no Teme

62 N PaKTUtieckan paboTa no Tem \ 1 https://m.edsoo.ru/TDEZGXE92

PaspaboTka nepapxum Knaccos

Cpegabl bbICTpOM pa3paboTKu

63 nporpamm. MpoeKkTupoBaHue https://m.edsoo.ru/IL6XE9IBF
nHTepdeiica nonb3oBaTens
MpoekTnpoBaHue nHTepdeinca

64 P P pé https://m.edsoo.ru/18FFURCHI
nosib3oBaTens
Mcnonb3oBaHWe rotoBblx

65 ynpaBAaemMblx 3/1eMEHTOB ANA https://m.edsoo.ru/8440Q17ZXE4
NnocTpoeHusa nutepdeica
MpakTnyeckas paboTa no teme

66 "Pa3paboTka nporpammsl ¢ 1 https://m.edsoo.ru/M7I3MMDEI
rpadpuyeckum nHTepdencom"
M3yueHne BTOPOro A3biKa

67 y P https://m.edsoo.ru/LOYPRNATS
nporpamMmmMmnpoBaHus
M3yyeHune BTOPOro A3blKa

68 Y P https://m.edsoo. s /NKNMXM4HU
NporpammmnpoBaHua

69 https://m.eds00.ru/Q5JSOKWIN

DTanbl KOMMNbIOTEPHO-



https://m.edsoo.ru/Q5J50KWIN
https://m.edsoo.ru/NKNMXM4HU
https://m.edsoo.ru/LO9PRNA7S
https://m.edsoo.ru/M7J3MMDEI
https://m.edsoo.ru/844Q1ZXE4
https://m.edsoo.ru/18FFURCHI
https://m.edsoo.ru/IL6XE9IBF
https://m.edsoo.ru/TDEZGXE92
https://m.edsoo.ru/3IPHY7VDC
https://m.edsoo.ru/XWFD3SRL6

MaTeMaTU4eCKoro mogennpoBaHnAa

70

AvckpeTunsauma npu
MaTemaTM4YeCKOM MOAENPOBaHNU
HenpepbIBHbIX NPOL,ECCOB.
MogenvpoBaHue ABUKEHUSA

https://m.edsoo.ru/ZXKKJIQ1UO

71

MpaKTnyeckan paboTta no Teme
"MopaenvpoBaHue aBuxKeHus"

https://m.edsoo.ru/YCLZ4UHHA

72

MogennpoBaHue 6MoNOrMYECcKUX
cucTtem. MpaKTrnyeckas paboTa no
Teme "MogenmpoBaHue
6uonormyeckux cuctem"

0.5

https://m.edsoo.ru/925RWHI1WH

73

MaTemaTnyeckme moaenu B
3KOHOMMKE. BbluncinTenbHbie
3KCMEepUMEHTbI C MOAeNamm

https://m.edsoo.ru/HYZZHAO0ZI

74

BeposTHOCTHblE Moaenu.
MpakTnyeckas paboTa no teme
"MMUTaunMoHHOE MmoaennpoBaHue ¢
nomoubto metoaa MoHTte-Kapno"

0.5

https://m.edsoo.ru/RSDL7ZK22

75

KomnbloTepHOE MoZenMpoBaHue
cucTem ynpasfieHun

https://m.edsoo0.ru/D52P3UQNN

76

ObpaboTKa pe3ynbTaToB
3KCnepumeHTa

https://m.edsoo.ru/VSBW4WV43

77

TabnnuHble (penaunoHHble) 6asbl

https://m.edsoo.ru/ISQMIQ8G4



https://m.edsoo.ru/I5QMIQ8G4
https://m.edsoo.ru/V5BW4WV43
https://m.edsoo.ru/D52P3UQNN
https://m.edsoo.ru/RSDL7ZK22
https://m.edsoo.ru/HYZZHA0ZI
https://m.edsoo.ru/925RWH1WH
https://m.edsoo.ru/YCLZ4UHHA
https://m.edsoo.ru/ZXKKJQ1U0

AaHHbIX

78

MoucK, COpTUPOBKa M PuabTpauma
AaHHbIX. 3anpocbl Ha BbIBOPKY
AaHHbIX. 3anpocbl C napameTpamu.
BbluMcasemble NoAs B 3anpocax

https://m.edsoo.ru/GTZBVTII7

79

MpaKTnyeckan paboTta no Teme
"PaboTa c rotoBoM 63301 AaHHbIX"

https://m.eds00.ru/X7YS6VTTG

80

MHorotabaunyHble 6a3bl AaHHbIX.
Tunbl cBAzen mexay Tabanuamm.
BHewHM Kntou. LlenoctHocTb 6a3bl
OaHHbIX

https://m.edsoo.ru/XPHQBTDMS

81

MpaKTnyeckas paboTta no Teme
"Pa3paboTka mHOrotabsimyHom 6asbl
JaHHbIX"

https://m.edsoo.ru/4FHJ25TDD

82

3anpocbl K MHOroTabAnYHbIM 6azam
AaHHbIX

https://m.edsoo.ru/UVTVOIW6RW

83

MpaKTnyeckas paboTta no Teme
"3anpocbl K MHOroTabnyHom 6ase
JaHHbIX"

https://m.edsoo.ru/FOYXMVOB7

84

A3bIK ynpasneHuna gaHHbimmn SQL

https://m.edsoo.ru/PIMI9PKOMR

85

MpaKTnyeckas paboTa no teme
"YnpaBneHue gaHHbIMM C MOMOLLBIO
A3blka SQL"

https://m.edsoo.ru/GL552SSUD



https://m.edsoo.ru/GL552SSUD
https://m.edsoo.ru/PJM9PKQMR
https://m.edsoo.ru/F9YXMVOB7
https://m.edsoo.ru/UVTV9W6RW
https://m.edsoo.ru/4FHJ25TDD
https://m.edsoo.ru/XPHQBTDM8
https://m.edsoo.ru/X7YS6VTTG
https://m.edsoo.ru/GTZBVTII7

HepenaunoHHble 6a3bl AaHHbIX.

86 https://m.edsoo.ru/8YQXGKB6U
JKcnepTHble CUCTEMbI

87 NHTepHeT-NpunoxKeHns https://m.edsoo.ru/VUNNCDB4U
MoHATNE O CepBEPHOM U KIMEHTCKOMN

acTax caiita. TexHonorua eHT —

88 Hacrax MT" XHOZIOTHR CRAMERT https://m.edsoo.ru/N6DWP4IRG
cepBep», eé OCTOMHCTBA U
HeAoCTaTKu

89 OcHoBbl A3blka HTML https://m.edsoo.ru/G2HZZBEE]
MpaKTnyeckas paboTta no Teme

90 "Co3paHue TeKCcToBOM Beb- https://m.edsoo.ru/DD7JRDZIN
CTpaHuubl"

91 OcHoBbl A3blka HTML https://m.eds00.ru/QY71J10R7

92 OcHoBbI A3blka HTML https://m.edsoo.ru/YLBK9SMHJ
MpaKTnyeckan paboTta no Teme
"CospnaHue Beb-cTpaHULpb,

93 BK/IHOYAIOLLLEN MY/IbTUMEANNHbIE https://m.edsoo.ru/6 EIXO4QCK
06BEKTbI (PUCYHKM, 3BYKOBbIE
AaHHble, Buaeo)"
OcHOBbI KacKafHbIx Tabauu, ctunei

94 A 4 https://m.edsoo.ru/V6H31EQRS
(CSS)

95 MpakTtuyeckan pabora no Teme https://m.edsoo.ru/MGSEDM7TA

"OdopmneHne cTpaHuLbl C NOMOLLbIO



https://m.edsoo.ru/MGSEDM7TA
https://m.edsoo.ru/V6H31EQR5
https://m.edsoo.ru/6EIXO4QCK
https://m.edsoo.ru/YLBK9SMHJ
https://m.edsoo.ru/QY71J1OR7
https://m.edsoo.ru/DD7JRDZ9N
https://m.edsoo.ru/G2HZZBEEJ
https://m.edsoo.ru/N6DWP4IRG
https://m.edsoo.ru/VUNNCDB4U
https://m.edsoo.ru/8YQXGKB6U

KacKagHbix Tabauy, ctunein"”

96

CueHapun Ha a3blke JavaScript

https://m.edsoo.ru/VHYQBFI5S

97

CueHapun Ha a3blike JavaScript

https://m.edsoo0.ru/2KY4Y6AT6

98

dopmbl Ha Beb-CcTpaHULEe

https://m.edsoo.ru/EPV5SADCQR

99

MpaKkTnyeckas paboTta no Teme
"O6paboTKa AaHHbIX popm"

https://m.edsoo.rw/KFCH27ELA

100

PasmewieHune Beb-cantoB. Ycnyra
XOCTMHra. 3arpy3Kka ¢ainnos Ha cant

https://m.edsoo.ru/Y6VM4R 542

101

KagpuposaHue. UcnpasneHue
nepcrnexkTusbl. flMcTOrpamma.
KoppeKuma yposHel, KoppeKuma
yBseTa. ObecuseymBaHne LBETHbIX
n306parkeHuni

https://m.edsoo.ru/IHJ27RN3F

102

BBog, n3obparkeHnit c
NCMO/1Ib30BAaHNEM PA3/IUYHBIX
uMdpPOoBbLIX YCTPOMCTB. MpaKkTUyecKas
pabota no teme "Ob6paboTKa
umdposbix potorpaduin

0.5

https://m.edsoo.ru/7GRK7JKF5

103

PeTywb. PaboTa c obnactamu.
®unbTpol. MpakTnyeckasa pabota no
Teme "PeTywb UMPpPOBbLIX
doTtorpadumin”

0.5

https://m.edsoo.ru/LUXAXOCRP



https://m.edsoo.ru/LUXAXOCRP
https://m.edsoo.ru/7GRK7JKF5
https://m.edsoo.ru/IHJ27RN3F
https://m.edsoo.ru/Y6VM4R542
https://m.edsoo.ru/KFCH27ELA
https://m.edsoo.ru/EPV5ADCQR
https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.ru/VHYQBFI55

MHoroc/ioMHble N306parkeHus.
TeKcTtoBble cnon. Macka cnos.

104 . https://m.edsoo.ru/OZ8ER32MA
KaHanbl. CoxpaHeHue BblaeneHHoU
obnactu
MpakTuyeckan pabota no teme

105 |7 anp ) 1 https:/m.edso0.ru/Z6PETIAGO

MHorocnoliHble U306parkeHnn

MoAroToBKa MANOCTPaUMi AnAa Beb-
cavTtoB. MpakTnyeckasa pabota no

106 \ P P 0.5 https://m.edsoo.ru/7QFGIKBYK
Teme "AHMMWPOBAHHbIE
n3obpakeHma"
BeKkTopHas rpaduka. Bektopusauusa

107 . https://m.edsoo.ru/PIRQNJEXW
pacTpoBbIX M306paKeHU
MpaKkTnyeckas paboTta no Teme

108 . P P . 1 https://m.edsoo.ru/W84Z3DOGI

BekTopHas rpaduka

MPUHLMNbI NOCTPOEHUSA U

109 penakTMpoBaHMUA TPEXMEPHbIX https://m.edsoo.ru/KBPNWPJEA
mozenemn
MpakTnyeckana pabota no Teme

110 "Co3paHue NpocTbIX TPEXMEPHbIX 1 https://m.edsoo.ru/2XDCSNKUP
moaenein"

111 CeTouHble moaenn. Matepmansl https://m.edsoo.ru/ WF3MVD2FH
MpakTuyeckan pabota no teme

112 P P 1 https://m.edso00.ru/Z917SRT8Z

"CeTouHble mogenn"



https://m.edsoo.ru/Z917SRT8Z
https://m.edsoo.ru/WF3MVD2FH
https://m.edsoo.ru/2XDC5NKUP
https://m.edsoo.ru/KBPNWPJEA
https://m.edsoo.ru/W84Z3DOGI
https://m.edsoo.ru/PIRQNJEXW
https://m.edsoo.ru/7QFG9KBYK
https://m.edsoo.ru/Z6PF79AG0
https://m.edsoo.ru/OZ8ER32MA

MOAEI’IMDOBaHMe NUCTOYHNKOB

113 ocsewenys. Kameps https://m.edsoo.ru/TXUL8GD3U
11a | [Paseckan pasorsnorene hitps/imdso. U TSNVOQD!
115 ABAVTABHbIE TexHonOTMM (3D- https://m.edsoo.ru/6 W1WT296C
NpUHTEpPbI)
116 FonAThe o Bwptyaanoﬁ peasibRoCT https://m.edsoo.ru/BZDFAHWO04
W J,ONONHEHHOW PeanbHOCTU
117 Pe3zepBHoe Bpems https://m.edsoo.ru/X3RHKBZCM
118 PesepBHoOe Bpems https://m.edsoo.ru/H4AFKWSW13
119 PesepBHoe Bpems https://m.edsoo.ru/1 1GT2RYIK
120 Pe3sepBHoe Bpems https://m.edsoo.ru/BSTC2EJSB
121 PesepBHoe Bpems https://m.edsoo.ru/70QVL280OH
122 PesepBHoe Bpems https://m.edsoo.ru/MR3TQ44J)7
123 PesepBHoOe Bpems https://m.edso0.ru/BHX69GQO6
124 PesepBHOe Bpems https://m.edsoo.ru/V10O1XFZX3
125 PesepBHoOe Bpems https://m.edsoo.ru/TUTIIED92
126 PesepBHoe Bpems https://m.edsoo. 1w/ VELYQXZD6



https://m.edsoo.ru/VELYQXZD6
https://m.edsoo.ru/TUTIIED92
https://m.edsoo.ru/V1O1XFZX3
https://m.edsoo.ru/BHX69GQO6
https://m.edsoo.ru/MR3TQ44J7
https://m.edsoo.ru/70QVL28OH
https://m.edsoo.ru/BSTC2EJSB
https://m.edsoo.ru/11GT2RYIK
https://m.edsoo.ru/H4FKWSW13
https://m.edsoo.ru/X3RHKBZCM
https://m.edsoo.ru/BZDFAHW04
https://m.edsoo.ru/6W1WT296C
https://m.edsoo.ru/I78NV9QDI
https://m.edsoo.ru/TXUL8GD3U

127 PesepBHoOe Bpems 1 https://m.edsoo.ru/LVSCIMO6R
128 PesepBHoOe Bpems 1 https://m.edsoo0.ri/OUQIILVQF
129 Pe3sepsHoe Bpems 1 https://m.edsoo.ru/UI3Y8YDS7
130 Pe3sepsHoe Bpems 1 https://m.edsoo.ru/T6XN3WBVK
131 Pe3sepsHoe Bpems 1 https://m.edsoo.ru/3H6SC66XT
132 Pe3sepsHoe Bpems 1 https://m.edsoo.ru/1L4CVP5GS8
133 PesepBHoOe Bpems 1 https://m.edsoo.ru/KCD677PMT
134 PesepsHoOe Bpems 1 https://m.edsoo.ru/EPSMZV6J8
135 PesepsHoe Bpems 1 https://m.edsoo.ru/1IET8F6XPS
136 PesepBHoe Bpems 1 https://m.edsoo.ru/G7913B48L
OBLEE KOJIMYECTBO HYACOB 0O 136 36.5

MPOrPAMME



https://m.edsoo.ru/G7913B48L
https://m.edsoo.ru/1ET8F6XPS
https://m.edsoo.ru/EP8MZV6J8
https://m.edsoo.ru/KCD677PMT
https://m.edsoo.ru/1L4CVP5G8
https://m.edsoo.ru/3H6SC66XT
https://m.edsoo.ru/T6XN3WBVK
https://m.edsoo.ru/UI3Y8YDS7
https://m.edsoo.ru/OUQ1ILVQF
https://m.edsoo.ru/LV8CJMO6R




NMPOBEPAEMBIE HA EM3 NO MHOOPMATUKE TPEBOBAHMA K PE3Y/IbTATAM OCBOEHMA OCHOBHOW
OBPA30BATE/IbHOWM NPOrPAMMbIl CPEAHEIO OBLLEErO OGPA30BAHMA

Kog,
NpoBepPsSeMOro
TpeboBaHuA

Mposepsaemble TpeboBaHUA K NpegMeTHbIM pe3ynbTaTaM 0CBOEHUA OCHOBHOM
obpa3oBaTe/ibHON NporpaMmmsbl cpeaHero obuiero obpasoBaHus

3HaTb (NOHMMaTB)

11

MNMoHMMaHWEe OCHOBHbIX NMPUHLMMOB YCTPOMCTBA U GYHKLUMOHMPOBAHMS
COBPEMEHHbIX CTaLUMOHAPHbIX U MOBUNbHBIX KOMMbBIOTEPOB; TEHAEHLMIA Pa3BUTUA
KOMMbIOTEPHbIX TEXHO/IOTUI; BJIaleHNEe HaBblKaMn PaboTbl C ONepaLMOHHbIMU
CUCTEMAMU N OCHOBHbIMW BUAAMM NPOrpaMmMHOro obecneyeHna ans peleHns
y4ebHbIX 3a4a4 nNo BbIbpaHHOM cneuyManusaymm

1.2

Hannune npeacTtasneHnin o 6a3oBbixX NPMHLMNAX OpPraHn3aumnm n
DYHKLMOHMPOBAHMA KOMMbIOTEPHBIX CETEM

1.3

MoHMMaHWEe OCHOBHbIX MPUHLMMOB AUCKPETU3ALMU PA3/IUYHbIX BUAOB
nHpopmauum

14

MoHMMaHKWe 6a30BbIX aNTOPUTMOB 06PabOTKM YNCNOBOIN M TEKCTOBOM
nHdopmaumm (3anncb YmMcen B NO3ULMOHHOM CUCTEME CHUCNEHUA, eNMMOCTb
Le/IbIX YUCeN; HaXxOoXAeHMe BCeX NMPOCTbIX YNCEN B 334aHHOM AManasoHe;
06paboTKa MHOropaspALHbIX LLe/IbIX YUCEN; aHAIM3 CUMBO/IbHbIX CTPOK U APYTUX),
anropuvTMOB NOUCKA U COPTUPOBKM

1.5

3HaHUe GYHKLUMOHANbHbIE BO3MOXKHOCTU MHCTPYMEHTA/IbHbIX CPEACTB cpeabl
pa3paboTku

1.6

BnageHne OCHOBHbIMU CBEAEHUAMMU O 6asax AaHHbIX, UX CTPYKTYpPE, cpeancrtBax
co34aHnA n pa6OTbI C HUMK

1.7

MoHMMaHWe BO3MOKHOCTEN 1 OTPaHNUYEHNI TEXHOOTUI UCKYCCTBEHHOTO
WHTENNIeKTa B Pa3/IMYHbIX 061aCTAX; HaIMYMe NpeacTaBieHnit 06 UCNOIb30BaHUU
MHGOPMALMOHHbIX TEXHOIOTUI B Pas3/IMYHbIX NpodeccoHanbHbIX chepax

1.8

BfliageHue TeopeTMYecKMM annapaTom, No3BOIAKOLWMM OCYLLLECTBAATD
npeacraBaeHMe 3a4aHHOMO HaTYPabHOMO YMC/Aa B PA3IMYHbIX CUCTEMAX
CYMCNEHMSA; BLIMOHATL MPE0OPa30BaHUA IOTMYECKMX BbIPaXKEHU, UCNONb3YA
3aKOHbI anrebpbl NOrMKK; ONPEAENATb KpaTyanwmii NyTb BO B3BeLIEHHOM rpade u
KO/IMYECTBO NyTen Meay BepwmnHamm OPMEHTUPOBAHHOIO auMKAMYecKoro rpada

YmeTb




2.1

YMeHue Ucnonb3oBaTb KOMMbOTEPHO-MaTeMaTUYeCckue Moaenmn onn aHanusa
06bEKTOB U NpoLEeccoB: GopMyNMPOBaTh LeSib MOAENMPOBAHNA, BbINOAHATb
aHa/Nn3 pe3ynbTaToBs, MONYYEHHbIX B XO4€e MOAEMPOBAHNA; OLLEHNBATb
afleKBaTHOCTb MOAEIM MOAENNPYEMOMY 06BbEKTY UK Npoueccy; NpeacTaBNATb
pe3ynbTaTbl MOAENMPOBAHNA B HarNA4HOM BUAe

2.2

YMeHue KnaccuounumpoBaTb OCHOBHbIE 334a4M aHaM3a AaHHbIX
(nporHo3MpoBaHue, KnaccudPuKaLmsa, KnacTepusaums, aHaanu3 OTKAOHEHWUIA);
NOHMMaTb NOCNeL0BaTEIbHOCTb PELIEHMNA 33434 aHaM3a AaHHbIX: cbop
NepBUYHbIX AaHHbIX, O4YMCTKA M OLEHKA KauyecTBa AaHHbIX, BbI6op 1 (1au)
NoCcTpoeHne MoLenu, npeobpasoBaHue AAHHbIX, BU3YaM3auma AaHHbIX,
WHTEpNpeTauma pesyabTaTos

2.3

YMeHue onpeaensatb MHPOPMaLMOHHBIN 06bEM TEKCTOBBIX, FPadUUECKUX U
3BYKOBbIX A@HHbIX MPUY 3a4aHHbIX NapameTpax ANCKPeTUsaumnn. YmeHue
onpeaensTb CPeAHIo CKOPOCTb Nepesayn faHHbIX, OLLeHUBaTb MU3MEHEeHUe
BPEMEHU Nepesayn Npu usmeHeHuM MHGOPMaLMOHHOIro 06bEMA AaHHbIX U
XapaKTepUCTUK KaHaa CBA3U

2.4

YMeHue cTpouTb Koa, obecneunsatolmii HaMMEHbLLYIO BO3MOMXHYIO CPEAHIO0
ONVHY CO0BLLEHNA NPU U3BECTHOM YacToTe CUMBOJIOB

2.5

YMmeHune ncnonb3osaTb npu peweHnn 3agad CBOWCTBA I'IO3VILI,MOHHOﬁ 3anuncu
4Yyncen, airopnuTmbl NOCTPOEHUA 3aNUCU HYNCNA B I'IO3VILI,MOHHOVI Ccncreme cHmcneHumA
C 3a4aHHbIM OCHOBaHMEM U NOCTPOEHUA YNCNa NO CTPOKe, co,u,ep>+<au1,el7| 3anncb
3TOro Ymcna B I'IO3MLI,MOHH0171 cncreme cHncneHunAa € 3a4aHHbIM OCHOBaHUEM,
YMeHue BbINOJIHATb apmd;memqecme onepaunn B NO3NLLMOHHbIX CUCTEMAX
cyncneHuna

2.6

YMeHMe CTPOUTb JIOTMYECKOE BblpaXKeHME B AU3BIOHKTUBHOM U KOHBIOHKTUBHOM
HOpPManbHbIX PopMax No 3agaHHON TabanLe UCTUHHOCTU; UccaeaoBaTb 061acTb
WCTUHHOCTM BbICKa3blBaHMSA, COAEPKALLENO NepemMeHHbIe; peLlaTb HEC/I0XKHble
JIornyeckune ypaBHeHuUn

2.7

YMeHue pelaTtb afropuTMmYeckme 3aZaum, CBasaHHble C aHaIM30Mm rpados
(3amaum NnocTpoeHMA ONTUMANLHOTO NYTU MeXA4y BeplnHamu rpada,
onpeaeneHnsa KoMYecTsa pas/iMyHbIX MyTeil mexay seplinHamm
OPVMEHTUMPOBAHHOTO auMKANYecKoro rpada)

2.8

YMeHue Ucnonb3oBaTh AepeBba NpU aHaAn3e U NocTPOeHMM KoA4oB U Ana
npeAacTaBaeHUA apnuPMeTUUYECKUX BbliparkeHWU, Npu pelleHnn 3aaa4 noncka u
COPTUPOBKM; YMEHME CTPOUTbL AEPEBO UTPbl NO 3a4aHHOMY aNropuUTMYy;
pa3pabaTbiBaTb M1 060CHOBbIBATb BbIMIPbILLIHYIO CTPATErNI0 UMPbI

2.9

YMmeHune dHa/MN3NPOBATb a/ITOPUTMbI C UCNOJIb30OBaAHNEM Ta6ﬂl/1LI| TPaCCUPOBKMU,
onpeaenAaTb 6e3 ncnonb3oBaHUA KOMMNbIOTEPA pe3ybTaTbl BbINO/IHEHUA




HECNOXHbIX NpOrpamm, BKNIKOYaWKX LLUK/bl, BETBNEHNA N NO4NPOrpamMmsbl, npu
3a4aHHbIX UCXOAHbIX AaHHbIX

2.10

YMmeHue onpeaenatb CI0XKHOCTb M3ydaeMblx B Kypce 6a30BbiX airopuTMOB
(cymmunpoBaHme 31eMeHTOB MaccMBa, COPTMPOBKA MaccMBa, nepebopHble
aNropuTMbl, ABOMYHbIN MOUCK) M NPUBOAMUTL NPUMEPbI HECKOJIbKUX a/IT0PUTMOB
pa3HOW CNOXKHOCTU ANA PelleHns oaHOoMN 3aaa4uun

2.11

BnaaeHue yHMBepcaabHbIM A3bIKOM MPOrpaMmmMmUpPOBaHUA BbICOKOrO YPOBHS
(Mackanb, Python, Java, C++, C#), npeactasneHnammn o 6a3oBbIX TMNaxX AaHHbIX U
CTPYKTYpax AaHHbIX; yMeHUe UCNo1b30BaTb OCHOBHbIE yNpaBAsioLWmne
KOHCTPYKLMU; YMEHMNE OCYLLECTBAATL aHaIM3 NpeasioXKeHHON NPorpaMmmbl:
onpeaenaTb pesynbTatbl PaboTbl NPOrpaMmmbl NPY 3a4aHHbIX UCXOAHbIX AAHHbIX;
onpeaenaTb, NPU KaKMX UCXOAHbIX AaHHbIX BO3MOXHO NOAyYeHNe yKa3aHHbIX
pe3ynbTaToB; BbIABAATb AaHHbIE, KOTOPbIE MOMyT NPUBECTU K OLWINOKe B paboTe
nporpammbi; opmynnMpoBaTb NPeANONKEHMA NO YAYYLEHMIO NPOrPaMMHOro Koaa

2.12

YMeHWe peann30BbiBaTb Ha BbIDPaHHOM A/18 U3yYeHUA A3blKe NPOrPaMMUPOBAHMA
BblCOKOro ypoBHsa (Mackanb, Python, Java, C++, C#) TMNnoBble anropuUTmbl
06paboTKM Uncen, YNCNOBbIX NOC/IeA0BaTEIbHOCTEN M MACCMBOB: NPeACTaBAEeHUE
yncna B BMAE Habopa NPOCTbIX COMHOXUTENEN; HAXOXKAEHNE MAaKCUMAIbHOW
(MMHUMaNbHOM) UMPPbLI HAaTYPaNbHOTO YMCa, 3aMMCAHHOIO B CUCTEME CYUC/IEHUS
C OCHOBAHMEM, He npesblwatolwmm 10; BbluncneHne 0606LWEHHbBIX XapaKTepPUCTUK
3N1EeMEHTOB Macc1Ba MW YUCI0BOM NOCAEA0BATENBHOCTM (CYyMMbI, MPOU3BEAEHMUSA
cpegHero apudmeTMYecKoro, MUHMMAIbHOTO U MaKCMMa/IbHOrO 3/1IEMEHTOB,
KOZIMYECTBA 3/1IEMEHTOB, YA0BAETBOPAIOLLMNX 33 aHHOMY YC/IOBUIO); COPTUPOBKY
3/1IeMeHTOB MacCMBa; yMeHMe UCNO0/Ib30BaTb B NPOrpamMmmax AaHHble pas3nyHbIX
TMNOB C Y4ETOM OFpPaHMYEHUI Ha AMaNa30oH UX BO3MOXKHbIX 3HAYEHWUN, MPUMEHATD
npw peleHnn 3aga4 CTPYKTYpbl AaHHbIX (CMUCKK, CIOBapu, CTEKM, odepeau,
OEepeBba); NPUMEHATb CTaHAAPTHbIE U COBCTBEHHbIE NOAMNPOrPamMMbl g8
06pabOoTKM YNCNOBBIX AAHHbIX U CUMBOJIbHbIX CTPOK; UCNO/b30BaTb NPU
pa3paboTKe nporpamm 6MB6AMOTEKN NOANPOrPamMmMm; yMeEHME NCMNO/b30BaATb
CpeACcTBa OT/IAZLKM NPOrpamm B cpeae NporpaMmmnpoBaHuns

2.13

YMeHMe UCN01b30BaThb 3/1EKTPOHHbIE TabauLbl ANA aHaAn3a, NpeacTaBaeHUsA 1
06paboTKM AaHHbIX (BKAOYas BbIOOP ONTMMAIbHOIO peLleHns, Nog60p ANHUK
TpeHAa, peleHune 3a4a4 NPOrHO3MPOBaHMA); YMEHWE UCNOb30BaTb TabaNYHblE
(penaumnoHHble) 6a3bl JaHHBIX M CPABOYHbIE CUCTEMDI

2.14

YMeHune opraHn3oBbIBaTb IMYHOE MHPOPMALMOHHOE NPOCTPAHCTBO C
MCMONb30BaHNEM Pa3/IMYHbIX CPEACTB UUPPOBbIX TEXHONOTMMIA; NOHUMaHNE
BO3MOXHOCTeN LMbpPOBbIX CEPBUCOB rOCYAapCTBEHHbIX YCAYT, LMdPOBbIX
obpa3oBaTe/ibHbIX CEPBUCOB




MEPEYEHb 3/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA EI MO NHO®OPMATUKE

Kopg

MpoBepaemblli 3N1eMEHT COAEPKAHNA

LUndposasn rpamoTHOCTb
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OCHOBHble TEHAEHLUMN PA3BUTUA KOMIMbIOTEPHBIX TEXHONOTMIA. MapannenbHble
BblYMCAEHUA. MHOronpoLeccopHble cucTembl. PacnpeaenéHHble BblMMCAUTENIbHbIE
cMcTemMbl M 06paboTKa 60MbLIMX AAHHbIX

1.2

MPUHLMNbI NOCTPOEHUA M annapaTHbIe KOMNOHEHTbI KOMMbIOTEPHbIX ceTelt. CeTeBble
npoTokobl. CeTb UHTepHeT. Agpecauma B ceTu MHTepHeT. MpoTokonbl cteka TCP/IP.
Cuctema fOMEHHbIX UMEH. PasgeneHune IP-ceTn Ha NoACeTU C NOMOLLBbIO MACOK NoaceTen

1.3

daiinosasn cuctema. Mouck B dpaiinosoit cucteme. MPUHLMUMBLI Pa3MeLLLeHNA N UMEHOBaHMSA
daiinos B gonrospemeHHoMn namatu. LabaoHbl ans onvcaHma rpynn ¢aiinos

1.4

CKOpOCTb nepeaayn gaHHbIX. 3aBUCMMOCTb BpeMeHn nepeaayn ot MHGOPMaLMOHHOTO
06bEMa laHHbIX U XapaKTepUCTUK KaHana CBA3U

1.5

LWndpoBaHue AaHHbIX. CUMMETPUYHbIE U HECUMMETPUYHBbIE Wndpbl. LLndpbl npocToi
3ameHbl. lWndp Uesapa. Lndp BuxkeHepa. Anroputm wndpposaHua RSA

1.6

Kogpbl, no3sosstowme 06HapyKMBaTb M UCNPABAATb OLWMOKK, BOSHUKAOWME NPpU Nepesaye
OaHHbIX. PaccToAaHne XammuHra. KogmnposaHue ¢ nostopeHnem 6utos. Kogbl XammuHra

TeopeTuyeckme oCHOBbI MHPOPMATUKM

2.1

[BonyHoe KogmpoBaHue. PaBHoOMepHble N HepaBHOMepPHble Koabl. [lekogmnpoBaHue
COO06LWEHNI, 3aNMCaHHbIX C NOMOLLbIO HEPaBHOMEPHbIX KogoB. Ycnosue PaHo.
MocTpoeHne 04HO3HAYHO AEKOAMPYEMbIX KOAOB C MOMOLLbIO AepeBa

2.2

TeopeTuyeckme Noaxoabl K OLEHKe Koandectsa MHGopmaLmn. EAnMHULbI n3mepeHns
Konuyectea MHGopmauum. AndaBUTHbIN NOAX0L K OLEHKE KonYecTBa MHOpMaLLUU.
3aKoH aganTMBHOCTM MHbOopmauumn. Popmyna Xaptam. MHGopmauma n BepoATHOCTb.
dopmyna LLIeHHOHa

2.3

CuctemMbl cumcieHnn. PasBépHyTan 3anuchb LEeblX U APOBHbIX YMCeN B NO3ULMOHHOM
cucteme cumcieHuns. CBOMCTBA NO3MLMOHHOM 3aMMCK YNCAA: KOANMYECTBO UMdP B 3anmch,
NPM3HaK 4eMMOCTU YMCAA HA OCHOBAHME CUCTEMBI CYMUCIEHUA. ANropuTM NepeBoa
LLe/10r0 Yncna 13 P-UYHOM cUCTEMbI CHUCNEHNA B AECATUYHYIO. ANTOPMTM nepesoaa
KOHEYHOM P-MyHOM Apo6u B fecATUYHYI0. ANTOpUTM NepeBosa Leioro Yncna ns
AECATUYHOMN CUCTEMBI CUMCEHUA B P-nuHyto. MepeBoa, KOHEYHOW aecATUYHOM apobu B P-
WYHyt0. [JBOMYHAA, BOCbMEPMYHAA M LWeCTHaALaTePUYHAsA CUCTEMbI CYMCNEHMSA, CBASb
Mexay HUMK. ApndmeTnyeckne onepaumm B NO3ULUOHHBIX CUCTEMAX CYMCNEHMSA




2.4

TpOM‘-IHa’r'I ypaBHOBEWEHHAA CUCTEMA CHUCNEHNA. [BONYHO-gecATUYHAA cncTema
cHyncneHuna

2.5

KoanposaHue TekctoB. Koanposka ASCIl. OgHobainTHble Kogmposku. CtaHaapT UNICODE.
Koaunpoeka UTF-8. OnpeaeneHne MHGopmaumMoOHHOro 06 bEMa TEKCTOBbLIX COOOLLLEHN

2.6

KoamposaHue nsobpaxkeHnin. OueHKa MHPopMaLMOHHOIo 06bEMA rpadUUecKmxX AaHHbIX
Npwv 3aZaHHbIX pa3peLleHnn n rnybuHe KoAMPOBaHUA LgeTa. LiBeToBble moaenu.
KoguposaHue 3ByKa. OLeHKa MHGOPMaLUMOHHOIO 06bEMA 3BYKOBbIX AAaHHbIX NPU
334aHHbIX YAacTOTe AUCKPETU3ALMN U PA3PALHOCTU KOAMPOBAHMA

2.7

Anrebpa norvku. NMoHATUE BbICKa3bliBaHWUA. BbicKasbiBaTebHble Gopmbl (NpeamKaThbl).
KBaHTOpPbI CyLL,ECTBOBAHMA U BCEOOLLHOCTH.

Jlornyeckume onepaymu. Ta6I'IMLI,bI UCTUHHOCTW. Jlornyeckume BbipaxkeHua. Jlormdyeckmne
ToXAecTBa. J/lornyeckme onepaummn 1 onepaummn Hag MHOXKeCcTBamu.

3aKoHbl anrebpbl 10rMKU. IKBMBANEHTHbIE NPE06Pa30BaHMNSA NOTMUYECKMX BbIParKEHWUA.
Jlornyeckume ypaBHEHMA N CUCTEMbI YPABHEHWI.

Jlornyeckume d)yHKLI,I/IM. 3aBMCUMOCTb KOIMYECTBA BO3MOMXKHbIX IOrMYECKUX d)yHKLI,Mf;I oT
KOn4yecTBa aprymeHToB.

KaHoHMYecKkne Gpopmbl NOTMUYECKUX BbIPaXKEHNIA

2.8

COBepUJEHHbIe AN3BIOHKTUBHbIE KOHBIOHKTUBHbIE HOPMaJ/lbHblE d)OprI, aIfTOPUTMbI UX
NOoCTpoOeHnAa no Ta6m4u,e UCTUHHOCTU

2.9

Jlornyeckume anemeHTbl B cOCcTaBe KomnbtoTepa. Tpurrep. CymmaTop. MHoropaspsagHbii
cymmartop. NocTpoeHne cxem Ha N0rMYEeCKUX 3/IeMeHTax No 3a4aHHOMY S10rMYecKomy
BblpaXKeHM0. 3aNnCb NOrMYECKOr0 BblPa*KEHMA NO I0MMYECKoi cxeme

2.10

Mogenun u moaenuposaHue. Lienn mogennposaHma. AoeKBaTHOCTb Moaenu
moaenMpyemomy o6bekTy unm npoueccy. Popmanmsauma npuKiagHbix 3aaad.

MpeacraBneHne pesynbTaToB MOAEIMPOBaHUA B BUAE, YA06HOM A5 BOCNPUATUA
yesioBeKoM. Mpaduryeckoe NpeacTaB/eHNe AaHHbIX (Cxembl, Tabauubl, rpaduKkm).

2.11

MpeAacTaBaeHMe LenblX Yucen B NnaMATM KomnbioTepa. OrpaHUYeHHOCTb Anana3oHa Yucen
npu orpaHMYeHUn KondecTsa paspanos. MNepenonHeHne pa3paaHon ceTkn. bessHakosble
W 3HAKOBble AaHHble. 3HaKOBbI 6UT. [JBOMYHbIN AONOJAHUTENBHbINA KO OTPULATE/IbHbIX
yncen.

MobuTtoBble nornyeckme onepaumm. JIormyeckmnii, apuPMeTUYeCcKmii U LMKANYECKUIA CABUIN.
LWndpposaHMe c nomoLLbio NOBUTOBOM onepauymm «uckatodatowee UN»

2.12

MpeacraBneHme BeLLECTBEHHbIX YACE B NAMATU KOMMbIOTEPaA. 3HavyaLwaa 4acTb U NOPAAOK
yucna. nanasoH 3HAYEeHU BeleCTBEHHbIX Yncen. np06}'IEMbI XPaHEHWNA BELWECTBEHHDbIX




4yucen, CBA3aHHbIE C OrpaHNYeHnemM Konndecrtea pas3pAanos. BbinonHeHue onepau,mﬁ C
BewecCTBEHHbIMW YNCNAMWN, HAaKONJ/1eHUe owmnbokK Npu BblYNCNIEHUNAX

2.13

lpadbl. OCHOBHbIE NOHATUA. BuAabl rpados. OnucaHune rpadoB C NOMOLLbIO MaTpuL,
CMEXKHOCTU, BECOBbIX MaTPMULL, CMMCKOB CMEXKHOCTU. PellieHne anroputMmnIYeckmnx 3agay,
CBA3aHHbIX C aHa/IM30M rpadoB (MOCTPOEHUE ONTUMA/IBHOTO MYTU MEXKAY BEPLUIMHAMM
rpada, onpegeneHme KOAMYECTBA PA3/IMYHbIX NYTEN MEXKAY BEPLUMHAMM
OPUEHTMPOBAHHOIO aUMKANYecKoro rpada)

2.14

[epesba. BuHapHoe aepeso. AepeBbsa nomcka. Cnocobbl ob6xoaa aepesa. MNpeacrasieHne
apndmeTUYECKUX BbliparKeHUN B BUAE gepeBa. Mcnonb3oBaHue rpadoB 1 AepeBbEB NpU
onncaHnM 06 BEKTOB M NPOLLECCOB OKpPYrKatoWwero Mmnpa

2.15

[MCKpeTHbIe Urpbl ABYX UFPOKOB C NoJIHOW MHPopMaLmeld. MocTpoeHne aepeBa nepebopa
BapMaHTOB, ONMCcaHWe CTpaTernm Urpbl B TabinyHomn popme. BbiMrpbillHbIE U
NPOUTPbILWHbIE NO3ULMU. BbIMTpbIWHbIE CTpATErNK

2.16

CpefcTBa UCKYCCTBEHHOTO MHTeNEKTa. UaeHTUPUKALMA U NOUCK M306paKeHUH,
pacnosHaBaHue mL,. Mcnonb3oBaHWe METOA0B MCKYCCTBEHHOTO MHTEINEKTA B 06yYatoLwmx
cuctemax. Mcnonb3oBaHWe METOA0B MCKYCCTBEHHOTO MHTENNEKTA B POBOTOTEXHMKE.
NHTepHeT Beleit. HelpoHHble ceTu

ANropuTMbI M NPOrpammMmnpoBaHme

3.1

dopmanusayma noHATUA anroputma. MawmnHa TblOpMHTra Kak YHUBepCanbHasa Mo4eNb
BbIYNC/IEHUM

3.2

OUugeHKa CNOXHOCTU BbluMCAEHUIA. Bpema paboTbl 1 06bEM MCNONb3YEMON NAMATHU, UX
33aBUCMMOCTb OT pa3mepa UCXOAHbIX AaHHbIX. OLeHKa aCUMNTOTUYECKOM C/I0KHOCTU
aNropuUTMOB. ANTOPUTMbI MOIMHOMMAIBHOM CNOXKHOCTU. NepebopHble aAropUTMbI.
Mpumepbl pasNNYHbIX aArTOPUTMOB PELLEHMA OAHOM 3a4a4M, KOTOPbIE UMEIOT PA3/INYHYHO
CNIOXKHOCTb

3.3

OnpegeneHne BO3MOMKHbIX pe3y/bTaToB paboTbl NPOCTEMLLMX aATOPUTMOB YNpaBaeHuUs
NCMONHUTENAMMW U BbIYUCAUTENBHBIX aNrOpPUTMOB. OnpeaeneHmne NCXOAHbIX AaHHbIX, NPy
KOTOPbIX a/IFOPUTM MOXKET AaTb Tpebyembiit pesyibTaT

3.4

AnropuTmbl 06paboTKM HAaTypPaIbHbIX YACEN, 3aNNCAHHbIX B MO3ULMOHHbIX CUCTEMAX
cYmcneHua: pasbreHne 3anncKu YNCna Ha oTaesbHble LMdpPbl, HAXOXKAEHNE CYMMbI U
npounsseaeHua ULMPP, HaxoKaeHMe MaKCUManbHON (MUHUMANbHOM) LMdpPbI.

MpeactaBneHne ymicna B Buae Habopa NPOCTbIX COMHOXKUTENEN. AITOPUTM BbICTPOrO
BO3BeAeHUA B cTeneHb. MOMCK NPOCTbIX YMCeN B 3a4aHHOM AManasoHe C MOMOLLbHO
anropuTma «petueTo dpatocheHar

3.5

MHoropaspagHble uenble Yncna, 3agaym ,CI,J'IMHHOVI apVI(I)METVIKVI




3.6

A3bIK nporpammupoBaHma (Mackanb, Python, Java, C++, C#). Tunbl AaHHbIX:
LLeNIoYMCNEHHbIE, BELWECTBEHHbIE, CUMBOJ/IbHbIE, Nornyeckue. BetsneHna. CnoxHole
ycnosus. LMkabl ¢ ycnosmem. LUnKabl o nepemeHHOM.

ObpaboTKa AaHHbIX, XpaHALWmMXca B paiiiax. TeKCToBble M ABOUYHbIE Panbl. PalinoBble
nepemeHHsble (dainosble ykasatenn). YteHme us daina. 3anuce B pai.

PasbueHune 3aaaum Ha noasagaun. NMoanporpammel (Npoueaypbl U GYHKLMM).

Mcnonb3oBaHue CTaH,D,apTHOVI 6MbNMOTEKN A3bIKA nporpammumnpoBaHnA

3.7

Pekypcusa. PekypcuBHble npoueaypbl M GyHKLMU. Mcnonb3oBaHMe CTeKa AN OpraHM3aumum
PEeKYPCUBHbIX BbI3OBOB

3.8

YucneHHble metoapbl. TOUHOE U NPUBANKEHHOE peLleHna 3a4a4n. YucneHHoe peleHne
YPaBHEHUI ¢ NoMoLLbto Noabopa napameTpa. Y4CeHHble METOAbI PELIEHUSA YPABHEHWA:
meTog, nepebopa, MeTos NONOBUHHOIO AesieHna. NMpUbAnKEHHOE BbluMCAEHNE A/WH
KpUBbIX. BbluncieHune naowagei Guryp ¢ NOMOLLbIO YUCIEHHBIX METOA0B (MeToz,
NPAMOYronbHUKOB, MeTOZ, Tpaneuni). Monck makcumyma (MUHUMYMaA) GYHKLIUU OOHOM
nepemeHHoOW MeTo40M NOAOBUHHOIO AeNeHUs

3.9

06paboTKa CMMBObHBIX AaHHbIX. BcTpoeHHble QYHKLMM A3bIKa NPOrpaMmMmnpPOBaHNA ANs
06pabOTKN CUMBO/IbHbIX CTPOK. AIFOPUTMbI 06PabOTKM CUMBO/IbHbIX CTPOK: MOACHET
KOJIMYecTBa NosB/IEHN CMMBOA B CTPOKE, pasbueHme CTPOKM Ha CNoBa No NpobenbHbIM
CMMBOANAM, MOUCK NOACTPOKMN BHYTPM AAHHOW CTPOKM, 3amMeHa Hall4eHHOW NOACTPOKMU Ha
APYryto CTPoKy. FeHepauus Bcex C/1I0B B HEKOTOPOM andaBuTe, yA0BAETBOPAIOLLMX
3aJaHHbIM orpaHuyeHuam. NpeobpasoBaHMe YMCNA B CUMBOJIbHYIO CTPOKY M 06paTHO

3.10

MaccuBbl 1 nocnenoBaTeIbHOCTU YMcen. BoluncneHme 0606LWEHHBIX XapaKTePUCTUK
3/1eMEeHTOB MaccuBa AN YNCNOBOM NOCNEeA0BaTENbHOCTM (CYMMbI, NpOM3BEeAEHMUS,
cpegHero apudmeTMYeckoro, MUHMMAIbHOTO M MAaKCMMaibHOrO 3/1IeMEHTOB, KOIMYecTBa
3/1eMEHTOB, YA0BNETBOPAIOLNX 3a4aHHOMY YC/OBUIO). JIMHEHbI NOUCK 3aaHHOro
3Ha4YeHNA B maccuse. AﬂFOpVITMbI pa6OTbI C 321eMeHTaMMn MacCnBa C OAHOKPATHbIM
npocmoTpom maccmea. COpTMPOBKa O4HOMEPHOTO MaccuBa. MNpocTblie MeToabl COPTUPOBKU
(meTop ny3sbipbKa, meToa Bbibopa, COPTUPOBKA BCTaBKamu). COPTUPOBKA CAUAHUEM.
BbicTpana copTuposKa maccmea (anropmutm QuickSort). BonYHbIN NOUCK B
OTCOPTMPOBAHHOM Maccuse

3.11

[BymepHble maccuebl (MaTpuubl). ANropuTMbl 06paboTKM ABYMEPHbIX MacCUBOB:
3ano/iHeHne ABYMEPHOro YMC0BOro MaccMBa no 3a4aHHbIM NpaBuaam, NOUCK 31eMeHTa B
OBYMEPHOM MacCcuBe, BblYMCAEHME MaKCMMyMa (MUHUMYMa) U CYMMbI 3/1eMEHTOB
ABYMEPHOro Macc1Ba, NepecTaHoBKa CTPOK M CTONBL,0B ABYMEPHOro Macc1Ba

3.12

Cnosapwu (accoumatusBHble MaccuBbl, oTobBpaxkeHua). Xaw-tabauubl. MocTpoeHne
andaBMTHO-4aCTOTHOrO C/1I0BapPsA A8 3a4aHHOrO TEKCTa

3.13

CTekun. AHaNN3 NPaBUIbHOCTU CKOBOYHOrO BblpaxkeHUA. BbluncaeHne apupmeTmyeckoro




BblpaKeHMsA, 3aNMCcaHHOro B NOCTGUKCHOMN popme.

Oqepep,m. Ucnonb3osaHue oyepeaun onAa BpeMeHHOro XxpaHeHna gaHHbIX

3.14

AnropuTtmbl Ha rpadax. NocTpoeHne MUMHMMaNbHOIO OCTOBHOTO AepeBa B3BELWEHHOIO
CBA3HOrO HEOPUEHTMPOBAHHOIO rpada. KoanyecTso pasanyHbIX NyTein mexay BepimMHamm
OPMEHTUPOBAHHOIO aumKAnYeckoro rpada. Anroputm JenkcTpol

3.15

JepeBba. Peannsauus gepesa ¢ NOMOLLbIO CCbIIOYHbIX CTPYKTYP. JBOMYHbIe (BUHapHbIe)
Aepesba. NocTpoeHne aepeBa 415 3343aHHOTO apUPMETUYECKOTO BbIParKEHWA.
PekypcuBHble anroputmbl 06xoaa Aepesa. Mcnonb3oBaHWe cTeka u odepegn ans obxoaa
Aepesa

3.16

[dnHammueckoe nporpammmMpoBaHmMe Kak MeTo, pelleHmns 3a4a4 C coxpaHeHnem
NPOMEKYTOUHBIX Pe3y/IbTaToB. 3a4auu, PeLaemMble C NOMOLLbI0 AMHAMUYECKOTOo
NPOrpPaMMMUPOBAHMA: BbIYMCNEHME PEKYPCUBHbBIX GYHKLMIA, NOACHET KOANYECTBA
BapMaHTOB, 334341 ONTMMM3ALLUM

3.17

MoHATME 06 06BEKTHO-OPUEHTUPOBAHHOM NPOrPamMmMmnpPoBaHmm. OBBEKTBI U KNacchl.
CeoiicTBa U MmeToabl 06beKTOB. O6bEKTHO-OPMEHTUPOBAHHDBIN aHanu3. PaspaboTka
nporpamMm Ha OCHOBe 06beKTHO-OPMEHTUPOBAHHOIO noaxoaa. MHKancyaaums,
HacnegoBaHue, NoAMMopdPU3m

NHdOpMaLMOHHbIE TEXHOIOTUK

4.1

AHanus aaHHbIX. OCHOBHbIE 3343a4M aHan3a AaHHbIX: NPOrHO3MpPOBaHUe, Knaccudukaums,
Knactepusaumsa, aHanus oTKNOHeHUI. NocnenoBaTenbHOCTb peleHns 3a4a4 aHaansa
OaHHbIX: c6Op NEePBUYHbIX SAHHbIX, O4YMUCTKA U OLeHKa KayecTBa AaHHbIX, BbI6op 1 (uan)
nocTpoeHne moaenu, npeobpasoBaHne AaHHbIX, BU3yaan3auma AaHHbIX, MHTepnpeTaums
pe3ynbTatoB. MporpammHble cpeacTBa U MHTepHeT-cepBuUChbl AN 06paboTkM U
npeAacTaBAeHUa AaHHbIX. bosbwne gaHHble. MalMHHOEe 0byyeHue

4.2

AHaNMU3 AaHHbIX C MOMOLLbO 3/IEKTPOHHbIX TabauL,. BbluncieHne cymmbl, cpesHero
apudmeTnyeckoro, HaubonbLiero (HaMMeHbLIEro) 3Ha4YeHUA AManas3oHa. BelunucneHme
KoapPUUMEHTa KOpPENsaLMU ABYX PAAOB AaHHbIX. [ocTpoeHMe cToNbYaTbIX, IMHENYaATbIX U
KPYroBbIx guarpamm. MoctpoeHue rpadpukos dyHKUMIA. Moadop NAMHUM TpeHAa, peLleHne
3a/ia4 NPOrHo3npoBaHuA. PelweHne 33434 ONTMMMU3ALMMU C MOMOLLLbIO 3/TEKTPOHHbIX TabauLy,

4.3

AnckpeTnsayma npm matemaTmyeckom MogenmMpoBaHMM HENPEPbIBHbLIX MPOLLECCOB.
MoaenvpoBaHue asuKeHusa. MoaennposaHue buonornyeckmx cuctem. Matematunyeckme
MOZENN B SKOHOMUKE. BbluncanTeibHble 3KCNepUMeEHTbI ¢ Mogenamn. O6paboTKa
pe3y/bTaToB 3KCNnepmMmeHTa. MeToa HanmeHbLKnX KBaapaTos. OLEeHKa YNCNO0BbIX
napameTpoB Moaenmpyembix 06 bEKTOB M NpoueccoB. BoccTtaHoBAEHWE 3aBUCMMOCTEN MO
pe3y/ibTaTaM 3KCNepumeHTa

4.4

BepoaTHOCTHblIe moaenun. Metoabl MoHTe-Kapao. MmutaumMoHHOe moaenmpoBaHue.




Cnctembl maccoBoro O6Cl'|y)'KVIBaHVIFI

TabanuHble (pensumnoHHble) 6a3bl AaHHbIX. Tabanua — npeacTaBneHme ceBeaeHni 06
OAHOTUMHbIX 06beKTax. Mone, 3anunck. Kntou Tabanubl. PaboTa ¢ rotoBoi 6a3oi AaHHbIX.
3anonHeHue 6a3bl gaHHbIX. [OUCK, copTUPOBKa M GUAbTPALUMA AaHHbIX. 3aNPOChl Ha

4.5 BbIOOPKY AaHHbIX. 3anNpockl C NapameTpamMmu. Boluncasemble nons B 3anpocax.
MHoroTabanuHble 6a3bl gaHHbIX. TUNbI CBA3EM MeX Ay Tabavuamn. BHeWHUI Katou.
LenoctHocTb 6a3bl AaHHbIX. 3aNpPOChbl K MHOrOTabAnYHbIM 6a3am AaHHbIX
TekcToBbIN Npoueccop. CpeacTsa NOUCKa U aBTO3aMeHbl B TEKCTOBOM MPOLLECCOpE.

4.6 CTpyKTypupoOBaHHble TEKCTOBbIE AOKYMeHTbl. CHOCKK, ornasaeHue. MNpasuia LMTUPOBaAHUA

MCTOYHMKOB U 0popmaeHns 6ubanorpadryeckmx ccbinok




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

¢ MHdopmaTtuKa (B 2 yacTax); 10 knacc. yrnybneHHoe obydeHume Monskos K.10., EpemumH E.A. ObuiecTtso C
orpaHM4YeHHom oTBeTcTBeHHOCTbIO «BUHOM. JTabopaTopua 3HaHUM»; AKLMOHEpPHOEe 06L,ecTBo
«M3paTtenncTBo «llpocseLLeHne»

¢ MHdopmaTuKa (B 2 yacTax); 11 knacc. yraybneHHoe obyyeHue Monskos K.10., EpemuH E.A. ObuiecTBo
C OrpaHMyeHHoM oTBeTcTBEHHOCTbI0 « BUHOM. JlabopaTopwms 3HaHWMNY; AKLMOHEPHOE 06LLLEeCTBO
«MN3pgaTenbcTBo «llpoceeLLeHmne»

METOAUNYECKUE MATEPUAbI O1A YYUTENA

LUNPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbl CETU UHTEPHET

Caut PELLY EM






