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Beinucka uz OOII COO

3.1.6. PaGouasi nporpamma yueoHoro npeamera «AHpopmaTuka. YriiyGJieHHbI YPOBeHb
s ooyuaromuxcesi 10-11 kiaaccon

Ha msyuenue yuebnoro nmpenmera «Mupopmaruka. YriaydneHHslil ypoBenb» B 10-11
KJIaccax OTBOJUTCS B yueOHOM ruiaHe 272 yaca: B 10 kiacce - 136 yacoB (4 yaca B He/elw), B
11 knacce - 136 yacoB (4 yaca B HEJENIO).

Bo3MokHa KOppeKkTHpOBKa OOLIEro 4YMcila 4acoB, PEKOMEHJOBAHHBIX Ul M3y4YEHHUs
npeamera «MHpOpMaTtuka», ¢ y4eTOM HWHAMBHUIYAIBHOTO TMOAXO/Aa 00pa3oBaTeIbHOM
OpraHu3aly K yDIyOJIeHHOMY U3ydeHMI0 HMH(OpPMAaTHKH, B paMKax COOJIOAEHUS
TUTUEHHYECKUX HOPMATUBOB K HEJENbHOU 00pa30BaTeIbHON HArpy3Ke.

Coaepixanue o0yueHust

10 kiace

u¢posas rpaMOTHOCTH

TpeboBanusi TeXHUKH O€30MAaCHOCTM M TUTHEHBI MpH paboTe ¢ KOMIBIOTEpaMH U
JIPYTUMH KOMITOHECHTaMH [TU(POBOTO OKPYKCHHSL.

[TpuHnMnbl paboOThl KOMIOBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. ApXuUTeKTypa ¢HoH
Heiimana. ABTOMaTu4eckoe BbIIIOJHEHUE MPOTrpamMMbl IiporieccopoM. OnepaTuBHasi, IOCTOSHHAS
U JonroBpeMeHHas mamsaTb. OOMEH NaHHBIMU C MOMOIIBIO MMH. KOHTposnepsl BHEIIHUX
ycTpoucTB. [Ipsamoit 1ocTym K naMsaTH.

OCHOBHBIE TEHJEHUHUHU PA3BUTHUS KOMIIBIOTEPHBIX TexHosorui. [lapamiensHbie
BblunciaeHus.  MHorompoueccopubie  cuctembl.  CymnepkommbroTepbl.  Pacnpenenénnbie
BBIUHCIIUTENbHBIE CUCTEMBI U 00paboTKa OOIbIINX AaHHBIX. MOOUIbHBIE ITU(POBHIE YCTPOHCTBA
U HUX POJb B KOMMYHUKaUMsX. BcTpoeHHblE KOMIBIOTEPBL. MHUKPOKOHTPOJUIEPHI.
PobGoTu3npoBaHHbIe MPOU3BOICTBA.

[IporpaMMHOe oOecnieueHHe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Bumisl
IpOrpaMMHOr0 obecredyeHuss U MX Ha3zHaueHue. OCOOEHHOCTH MPOrpaMMHOrO ObOecredeHus
MOOUIBHBIX ycTpoicTB. [lapamnensHoe mnporpammupoBaHue. CHCTEMHOE TNPOrpaMMHOE
obecrieyenne. OnepanMoHHble cHCTeMBbl. YTHIUTHL. [lpaiiBepbl ycTpoiictB. MHcTammsauus u
JEUHCTAJUISIIMS IPOTPaMMHOI0 00€CIIeYeHHUS.

QaiinoBeie  cucTeMbl. [IpuHIUOBI  pa3MelleHWss W UMEHOBaHMS  (aillioB B
nonroBpemMeHHon namsaTH. [la0noHbl 1715 onucanus rpynn ¢aitios.

[Iporpammuoe oOecneuenue. JIMieH3UpoOBaHME NPOTPAMMHOrO oOecrneueHus u
nuppoBbix  pecypcoB. IlpompuerapHoe u  cBOOOJHOE HIpOrpaMMHOE  OOecHedeHHUE.
Kommepueckoe 1 HEKOMMeEpPUECKOe HMCII0JIb30BaHHE MPOrPaMMHOI0 o0ecreyeHus U Hu(ppOBBIX
pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBaeMas 3aKoHoAaTeNbcTBOM Poccuiickoit deneparuu 3a
HEeMpaBOMEPHOE UCIOIb30BAHKE MPOTrPAMMHOT0 00ecTIeyeHNs U IM(PPOBBIX PECYPCOB.

[TpuHIMIIBI TOCTPOEHUS W anmnapaTHbIE KOMIIOHEHTBI KOMIIBIOTEPHBIX ceTeld. CeTeBbie
npotokoinsl. Cetb MHTEpHET. Anpecarus B cetu Uutepuer. [Ipotokomsl ctexka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacerm ¢ noMmompblo Macok mozcereid.  CereBoe
agMuHUCTpUpoBaHue. [lomydeHne MaHHBIX O CETEBBIX HACTpOMKax KommbioTepa. [IpoBepka
HaJU4Ms CBSI3M C Y3JI0M ceTH. OnpeieieHne MapiipyTa JIBUKEHHS TaKEeTOB.

Bunsr nestensHoctn B cetn MuTepHer. CepBucekl MHTepHeTa. ['eonmHbopManmoHHbIe
CUCTeMBI. [ €ONOKaIIMOHHBIE CEPBUCHl PeaTbHOrO0 BpPEeMEHH (HampuMep, JOKaus MOOUIBHBIX
TeleQOHOB,  ONpeAeNeHUE  3arpy’KEHHOCTH  aBTOMarucrpajiei),  MHTEpHET-TOPIOBII,
OpoHHpOBaHUE OMIJIETOB U TOCTUHHUII.

['ocynapcTBeHHBIE 2IEKTPOHHBIE CEPBUCHI U ycayTrH. ColuanbHble CETH - OPraHU3anus
KOJUJIEKTUBHOTO B3aMMOJICHCTBHS M oOMeHa JaHHbIMH. CeTeBOW STUKET: MpaBWiia MOBEACHUS B



kubepnpoctpanctBe. I[lpobrema moanMHHOCTH moOnydeHHOH uHGpopMmauuu. OTKPBITHIE
00pa3oBaTeNIbHbIE PECYPCHI.

TexHOreHHble ¥  SKOHOMMYECKHE  YIpO3bl, CBSI3aHHBIE C  HCIIOJIb30BAHUEM
WH(pOPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoTHii. O01ue mpo0aemMbl 3aUThl HHpOpMaIuu 1
uHpopmMannoHHOi Oe3omacHocTu. CpeacTtBa 3ammThl  HMHGQOPMAIMM B KOMIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3MPOBAHHBIX HWH(POPMALMOHHBIX cucTemax. IIpaBoBoe
obecrnieueHrne HHHOPMAITMOHHON OE30IMaCHOCTH.

[IpenoTBpaiieHne HECAaHKLMOHUPOBAHHOIO JOCTyNa K JIMYHON KOH(UAECHUUAIbHON
uHpOpMaLMK, XpaHALICWCs HA TEPCOHAIBHOM KOMIBIOTEpE, MOOWJIBHBIX YCTPOHCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M crnocoObl OOpbObl ¢ HUM. AHTHUBHPYCHbBIE
nporpammbl. OpraHu3anus JMYHOTO apxuBa uHpopmanuu. PesepsHoe konuposanue. [laponbnas
3alMTa apXUBa.

udpoBanune nanHbXx. CUMMETpUYHBIE 1 HecCUMMeTpuuHbIe mudpsl. LLndpsr npocroii
samensl. [udp Lezaps. Hudp Bwkenepa. Anropurm mmdpoBanust RSA.

TeopeTnueckne 0CHOBbI HH(POPMATUKHI

WNndopmanus, nanusle u 3HaHusA. VH(opMalMoHHbIE IPOLIECCHl B IPUPOJIE, TEXHUKE U
o01iecTse.

HenpepbiBHBIE U AUCKPETHBIE BEITUYMHBI U CUTHalbl. HE0OX0IUMOCTh TUCKPETU3ALNH
uH(popMaluu, NpeJHa3HAYEeHHOM IS XpaHeHUs], iepeau 1 o0paboTKU B U(POBBIX CUCTEMAX.

JIBon4yHOoe KoaupoBaHue. PaBHOMepHbIE U HEpaBHOMEpHbIE KoJbl. [lexkoaupoBaHMe
COOOILIEHUH, 3allMCAaHHBIX C MOMOLIBI0 HEPaBHOMEPHBIX KOj0B. YcioBue dPano. Iloctpoenue
OJIHO3HAYHO JEKOJUPYEMbIX KOJOB C IOMOINBIO JepeBa. ENMHUIBI M3MEpeHus KoJndecTBa
uHpopManuu. AnpaBUTHBIA MOIXO K OIIEHKE KOJINYeCTBA HH(OPMAIIH.

Cuctemsl cuucienus. PazBépHyTas 3amuch LEIbIX M APOOHBIX YUCENl B MO3ULMOHHON
cucreMe cuncieHus. CBOMCTBAa MO3WIIMOHHOW 3allMCH YHCIA: KOJMYECTBO LU(pP B 3aIUCH,
IPU3HAK JEIMMOCTH YHUCJIAa HA OCHOBaHME CHUCTEMBbl CUMCIEHHA. AJITOPUTM IepeBoja LEJI0ro
ymciia u3 P-nuHoOM cucTembl CUMCIEHUS B JECATUUHYIO0. AJITOPUTM NEPEeBOia KOHEUHOU P-nuHoi
JIpoOu B AECATUUHYIO. AJTOPUTM MEPEBOAA LIEJIOT0 YUCIIA U3 AECATUUHON CUCTEMBI CUMCIICHHUS B
P-uunyro. [lepeBon koHEuHOH necATUYHOM aApoOu B P-munyro. /[BomuHas, BocbMepuyHas U
HIECTHAATepUYHasi CUCTEMbl CUMCIICHUS, CBA3b MEXAYy HUMU. ApudMeTHuecKkue onepauuu B
MO3UIMOHHBIX CHUCTEMaX CUUCIEHUsS. TpouyHass ypaBHOBEIICHHas CHCTEMa CYHCIEHUS.
JIBOMUYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue tekcroB. KomupoBka ASCII. OpnoOaiitHpie koaupoBku. CraHmapt
UNICODE. Koauposka UTF-8. Omnpenenenue HWHPOPMALMOHHOTO 00bEMA TEKCTOBBIX
COOOLIEHUH.

KonupoBanue wnzobpaxkenuil. OrneHka HHGPOPMAMOHHOTO 00bEMa TIpaduuecKux
JaHHBIX TpU 3aJaHHBIX pa3pelleHud U TIyOMHEe KOJIMpOBaHMs LBeTa. LIBeToBbIe MoOzenu.
Bekrtopnoe koaupoBanue. Dopmarsl rpaduueckux  (QaiinoB. TpéxmepHas rpaduka.
@®pakranpHas rpapuka.

KonupoBanue 3Byka. OneHka HMH(OPMAIMOHHOTO OO0BbEMa 3BYKOBBIX JAaHHBIX IIPH
3a/laHHBIX 4aCcTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. [TonsTue Bbicka3biBaHUs. BbickasbiBaTenbHble GOPMBI (ITPEIUKATHI).
KBanTops! cyiiecTBoBaHUs ¥ BCEOOLTHOCTH.

Jlornyeckue onepanuu. Tabiauubl ucTUHHOCTH. Jlornueckue BoipaxeHus. Jlornueckue
TokJecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXAECTB C TIOMOIIbIO TaOJMI] HMCTUHHOCTH.
Jlornyeckue onepanuu 1 ONEPALUU HaJ MHOXKECTBAMHU.

3aKoHbI aNreOpbl JOTMKU. DKBUBAJICHTHbIE PeoOpa30BaHUs JOTHUYECKUX BBIPAKEHUH.
Jlornueckue ypaBHEHHS U CUCTEMBI YpaBHEHUI.

Jlornueckue pyHKINU. 3aBUCUMOCTh KOJIMYECTBA BO3MOYKHBIX JIOTHUECKUX (PYHKIHMH OT
KOJINYeCTBa apryMeHTOB. [1oJIHbIE CHCTEMBI JIOTHYECKUX (YHKIUH.

Kanonuueckue (opmbl joruueckux BblpakeHH. CoBeplleHHbIE AU3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX IIOCTPOEHUS 110 TaOJIUIEe HCTUHHOCTH.

Jlormueckre  3MeMEHTHI B cocTaBe  KommbioTepa.  Tpurrep.  Cymmartop.
MHuoropa3psaauelii cymmarop. IlocTpoeHue cxem Ha JIOTMYECKMX JJIEMEHTaxX IO 33aJaHHOMY
JIOTUYECKOMY BBIPa)KEHHUIO. 3alMCh JJOTUYECKOTO BBIPAXKEHHUSI 110 JIOTHUECKOI cXxeMe.



IIpencraBieHue LenbIX YUCEN B NMaMATU KoMIbloTepa. OrpaHMYEHHOCTH JUana3oHa
YyHyCcell MPU OTPAaHUYECHUH KOJIMYECTBa pas3psaoB. [lepenonnenne pa3paaHon ceTku. be3sHakoBbie
Y 3HAKOBbIC JTaHHbBIC. 3HAKOBBIA OUT. J|BOMUHBIN TOTIOTHUTENBHBIA KOl OTPULIATENILHBIX YUCET.

[ToGuToBBIe JOTHMYEecKHe omeparuu. Jlormueckuii, apuPMETHIECKU U IUKIUICCKUN
casury. lllndpoBanue ¢ mOMOIIBI0 TOOUTOBOM orepanun «uckitovaromee MJIN».

IIpencraBicHue BEIIECTBEHHBIX 4YMCEN B IAMATH KOMIIBIOTEpA. 3HAdanias 4acTb H
nopsiIoK  uucna. Jlpama3oH 3HAYeHWH BeUleCTBEHHBIX uucen. [Ipobmembl  XpaHeHUs
BEUICCTBCHHBIX YHCEN, CBS3aHHBIE C OIPAaHMYCHHEM KOJIMYECTBA pa3psanoB. DBeloiHeHue
oTepanurii C BEIIECTBEHHBIMHU YUCIAMH, HAKOTJICHHE OUTHOOK NP BHIYHUCICHUSX.

AJITOPUTMBI U IPOTPAMMHPOBAaHHE

Omnpenenenre BO3MOKHBIX Pe3yJIbTaTOB pabOThI MPOCTEHIINX alTOPUTMOB YIPaBICHHUS
VCIIOJHUTEIIIMA W BBIYUCIMTEIBHBIX aNrOpUTMOB. OIpeneiacHue HCXOAHBIX OAHHBIX, IIPU
KOTOPBIX QJITOPUTM MOXKET AaTh TPeOyeMblil pe3ybTar.

Oranel pelleHus 3a1ad Ha KOMIIbIOTepe. MHCTpyMeHTanbHble CPEICTBA: TPAHCIATOD,
OTIaIYMK, NpOoPUIUPOBIIMK. KoMmwisnus u HMHTEpHpeTanus mnporpamm. BupryanbHble
MAIlIUHBI.

WuterpupoBanHas cpeaa pa3zpaboTku. MeToapl OTiaaku nporpamm. Vcmons3oBaHue
TpaccupoBOYHbIX Tabnuiu. OTianouHslit BeIBOJ. [lomaroBoe BbINOSHEHHE MporpaMmsbl. Touku
octaHoBa. [IpocMOTp 3HaUE€HUI IEPEMEHHBIX.

A3k nporpammupoBanus (Python, Java, C++, C#). Tunbl gaHHBIX: LETOYUCICHHBIE,
BELIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. BerBienus. Cnoxuble yciaoBus. L{ukiel ¢ ycioBuem.
[Tukiel mo nepeMeHHON. B3anMo3aMeHseMOCTh pa3IMyHbIX BUAOB LUKIOB. MIHBapuaHT nukia.
CocraBieHne UKJIa C UCI0JIb30BAHUEM 3apaHee ONpeeIEHHOIO MHBApHUaHTa IUKIIA.

JlokymenTupoBanue mporpamMM. Mcnosbp3oBaHne koMMeHTapueB. Iloaroroska
ONMCAHUS POrPaMMBbl U MHCTPYKLUU JJIs [TOJIb30BATESL.

Anroput™bl 00pabOTKH HAaTYpaJbHBIX YHCEIl, 3alMCAHHBIX B MO3UIMOHHBIX CHCTEMax
CUMCIICHUS: pa3OueHHe 3amucu 4YHcia Ha OTHACNbHBIE UUQPBI, HAXOXKACHHE CYMMBI |
npou3BeIeHUs U(P, HAXOXKISHNE MAaKCUMAIbHOW (MUHHUMAJIBHON ) ITU(PBI.

HaxoxnaeHue Bcex NMpOCThIX 4MCEN B 33JaHHOM jauarnaszoHe. [IpencraBineHue uucia B
BUjie Habopa MPOCTHIX COMHOXKUTENEH. ATOPUTM OBICTPOTO BO3BEICHUS B CTETIECHb.

OOpaboTka JaHHBIX, XpaHAMMXcA B (Qainax. TexkcroBble W JABOWYHBIE (DaAMIIbI.
daiinoBble nepeMeHHbIe ((aitnoBsle ykazarenn). Urenue u3 aitna. 3anuce B aii.

Pa3Ouenne 3amaum Ha mnoxazagauu. llogmporpammsl (mpomenypbl U (DyHKUIHN).
Pexypcus. PexypcuBHble 00BeKkTHl ((pakrtansl). PexypcuBHble mpoueaypsl U (QYHKIHH.
Hcnonp3oBaHue cTeKa /s OpraHu3aliy PeKypCUBHBIX BbI30BOB.

Vcnonb3oBaHue CTaHIapTHOM OMONMOTEKM s3bIKa MporpamMMmupoBanus. [loaxmoueHue
OMOIMOTEK MOANPOrpaMM CTOPOHHHUX IpoU3BOAUTENEeH. MOAYIbHBIM NPUHLIUI MOCTPOCHUS
IIPOrPaMM.

UYucnennsle MeToapl. ToUHOE M MpUOIMKEHHOE pelIeHus 3aJaul. YUCIeHHbIE METOAbI
pelIeHusl ypaBHEHM: MeToj mepebopa, MeToJ TNOJOBUHHOrOo jeneHus. IlpubmmkénHoe
BBIUMCJIEHUE JJIUH KpUBbIX. Brluncienue miomanei Guryp ¢ moMouibl0 YHUCIEHHBIX METOJOB
(MeToJ MPSIMOYTOJIbHUKOB, MeTOA Tpaneuuit). Ilouck Makcumyma (MUHUMYMa) (GYHKIIMU OJHOM
NEePEMEHHOI METO10M IIOJIOBUHHOTO JIEJIEHUSI.

OO6paboTka CUMBOJIBHBIX JTAaHHBIX. BCTpoeHHBIE (YHKIMHU S3bIKa MPOrPAaMMHPOBAHUS
uist 00pabOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTPOK: MOZICUET
KOJINYECTBA MOSIBIICHUH CHMBOJIa B CTpPOKE, pa30MEeHHE CTPOKM Ha CJIOBa MO IMPOOEIbHBIM
CHMBOJIaM, TOUCK IOJCTPOKHM BHYTPH JaHHOM CTPOKH, 3aME€HA HAWJEHHOW MOJCTPOKHA Ha
JpYryio cTpoKy. I'eHepanus BceX CJIOB B HEKOTOPOM aiiaBUTE, YIOBIETBOPSIONIMX 33JaHHBIM
orpanuueHusM. [IpeoOpa3zoBanue uncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M MOCIEI0BAaTEILHOCTH 4Yncell. Bpruncinenre oO0OMEHHBIX XapaKTepUCTUK
AIIEMEHTOB MAacCHBa WJIM YHUCJIOBOM IOCIENOBATENbHOCTH (CYMMBI, MPOU3BEACHUS, CPETHETO
apu(METHYECKOro, MUHHUMAJIbHOTO W MAaKCHUMAaJbHOTO 3JEMEHTOB, KOJIHWYECTBA 3JIEMEHTOB,
YIOBIIETBOPSIONINX 33/ITAaHHOMY YCJIOBHIO). JIMHEHHBIN MOMCK 33 JaHHOTO 3HAYEHHUS B MACCHBE.

CoprtupoBka ogqHOMepHOro mMaccuBa. IIpocTeie METOIBI COPTUPOBKH (METOJ Iy3bIpbKa,
MeTO]I BbIOOpa, cOpTUpOBKa BcTaBkamu). CopTHpoBKa ciusiHUEM. BeIcTpast copTupoBKa MaccuBa
(anroput™ QuickSort). JIBOUYHBII TOKCK B OTCOPTUPOBAHHOM MAaCCHBE.



JIByMepHBIE MacCHBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX MAaCCHBOB:
3allOJIHEHHE JBYMEPHOIO YHCIOBOIO MAacCHBa IO 3aJaHHBIM IIpaBUJIaM, IOMCK DJJIEMEHTA B
JBYMEPHOM MAacCHBE, BBIYMCIEHUE MAKCUMYyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO
MaccHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOIO MacCHBA.

NHpopManMOHHBIE TEXHOJIOTHH

TexcroBsiit ponieccop. PenakrupoBanue u ¢popmarupoBanue. [Iposepka opdorpadun
u rpamMatuku. CpelcTBa MOMCKAa M aBTO3aMEHbl B TEKCTOBOM IHpoleccope. Mcnoab3oBaHue
ctiwield. CTpyKTypUpOBaHHBIE TEKCTOBBIE NOKYMEHTbI. CHOCKHM, oryaBiaeHue. KosekTuBHas
pabota ¢ JokyMeHTaMu. THCTpYMEHTHI peleH3UpOBaHUs B TEKCTOBBIX Mpoueccopax. Obmaunbie
cepBuchl. Jlenosas mepenucka. Pedepat. [IpaBuna nutupoBaHus MCTOYHHUKOB U OGOPMIICHUS
oubmmorpaduuecknx ccputok. OpopmileHHE CITUCKA INTePaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOU
BEPCTKOM TeKcTa. TexHWuYeckue cpeicrBa BBoJa TekcTa. Crenuanu3supoBaHHBIE CPEICTBA
PENaKTUPOBAHUS MAaTEMAaTUYECKUX TEKCTOB.

Anamu3 naHHbIX. OCHOBHBIE 3aJaud aHaJIW3a JAaHHBIX: IIPOTHO3MPOBAHUE,
KjIaccupuKanus, KiacTepusanus, aHaiu3 oTkIoHeHuH. IlocienoBarelbHOCTh pelieHus 3aaad
aHaJu3a JAHHBIX: COOp NMEPBUYHBIX JIaHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX, BEIOOp W/WiN
IOCTPOCHHE MOJIeNH, NpeoOpa3oBaHUE JaHHBIX, BH3YyaJIM3alUs HaHHBIX, HHTEPIPETALUI
pe3yibTaroB. [IporpaMmMHbIe CpefCcTBa U MHTEPHET-CEPBUCHI JIs1 0OpPaOOTKU U Mpe/ICTaBICHUS
naHHbIX. bonbime nanuslie. MamuuHoe oOyuenue. IHTeIeKTyalbHbIN aHAIU3 JaHHbIX.

AHanmu3 JaHHBIX C MOMOUIBIO 3JIEKTPOHHBIX TaOnML. BpluncieHHe CyMMBbI, CpPeJHEro
apudMeThyecKoro, HauOosblIero (HAUMEHBIEro) 3HA4YEHUs JAuana3oHa. Beruucienue
K03 duLMeHTa KOppesluu ABYX PAIoB AaHHBIX. [locTpoeHue crosnbuaThiX, JTHHEHYATBIX U
KpyroBbix auarpamm. [loctpoenune rpadukos ¢pynkuuii. [logbop nuaum TpeHaa, penieHue 3aaad
IIPOrHO3UPOBAHUS.

YucneHHoe peleHne ypaBHeHUH C MOMOIIBI0 mo0opa mapamerpa. OnTuMu3anus Kak
IOUCK HAWIy4lIero pelieHus B 3aJaHHbIX ycioBusx. LleneBas QyHKIus, orpaHuyeHHs.
JlokanbHbIe W TIIOOANBHBII MHUHUMYMBI IefieBo (yHKIuW. PermieHue 3agad onTHMH3aLUU C
HOMOILBIO JIEKTPOHHBIX TAOJIHII.

11 xknace

TeopeTnueckne 0ocHOBbI MHGOPMATHKHU

Teopernueckue mMoaxopl K OIEHKE KOJMYecTBa MH(opManuu. 3aKoH aJJUTHUBHOCTU
uHpopmanuu. Gopmyna Xaprnu. Mapopmanus u sepositHocTs. Dopmyna LllenHona.

Anroputmsl cxatus AaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKATHUS JAQHHBIX C MOTEPSAMU. YMEHBIIEHHE TJIyOMHBI KOJUPOBAaHUS IIBETA.
OcHosHnble uzaen anroputmos cxatus JPEG, MP3.

CkopocTb nepeau JaHHBIX. 3aBUCUMOCTh BpEMEHH Mepeaadu oT MH(OPMAIMOHHOTO
00bEMa JIaHHBIX M XapaKTEepUCTHK KaHana CBs3u. [IpUYMHBI BO3HUKHOBEHHUS OIIMOOK MpHU
nepenave AaHHbIX. Konpl, mo3BosOMMEe 00HAPYKUBATh U UCIPABIATH OLIMOKH, BO3ZHUKAIOIINE
npu nepegaye naHHbIX. PaccrosHue Xsmmuura. Koguposanue c¢ moBTopeHueM OutoB. Komabl
X3MMUHra.

Cuctembl. KommoHeHTBl cucTteMbl M HMX B3aumopencTBue. CUCTEMHBIH 3PQexT.
VYnpasnenue kak uHGOpMaIMOHHBIN TIporiecc. OOpaTHas CBA3b.

Monenn wu  MoxenupoBanue. lLlens monenupoBanus. COOTBETCTBHE  MOAEIU
MOJIETUPYeMOMY OOBEKTY WJIM TpOILEecCy, eI MojenupoBaHus. Popmanu3anusi TpUKIaTHbIX
3azad.

[IpencraBienue pe3yabTaTOB MOJECIUPOBAHHUS B BHUAE, YIAOOHOM JJisi BOCHPHSTHS
yesoBekoM. ['paduueckoe nmpeacTaBieHue JaHHBIX (CXeMbl, TAOIHUIIbI, IpaduKn).

I'padbr. OcHoBHble noHsTHUS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTpHIL
CMEXHOCTH, BECOBBIX MATpHII, CIIHUCKOB CMEKHOCTHU. PellleHue aaropuTMHUYecKux 3ajad,
CBS3aHHBIX C aHAIM30M TpadoB (IOCTPOCHHE ONTUMAIBHOIO IMYTH MEXAY BepIIMHaMH Tpada,
ONpEACIECHUE KOJMYECTBA PANIMUHBIX MYTEH MeXAY BEPIIMHAMH OPHUEHTUPOBAHHOTO
AIUKJINYECKOTo rpada).

HepeBbsi. bunapnoe gepeBo. [lepeBbss moucka. Crocobbl 00xofa  aepeBa.
[TpencraBienue apupMeTHUECKUX BHIPAKEHUI B BUJE AepeBa. J{MCKpeTHbIE UIPhI IBYX UTPOKOB



¢ nonHoi nHpopmanuei. [loctpoenne nepesa nepedopa BapuaHTOB, OMMCAHUE CTPATETUH UTPHI
B TabMu4yHON (hopMe. BBIMTPHIIIHbIE ¥ TPOUTPHIIIHBIE TO3UIMU. BEIMTPBILIHbIE CTPAaTEervH.

CpencTtBa UCKycCTBEHHOro uHTeiUiekTa. CepBUCHI  MAIIMHHOTO IEpeBoJa U
pacnio3HaBaHus yCTHOM peun. KorunutuBHbIe cepBrChl. UneHTHQUKALIAS ¥ TTOMCK W300pakeHHH,
pacno3naBanue Jsmi. CamooOywarourumecss cucCTeMbl. VICKYCCTBEHHBI  WHTEUIEKT B
KOMIIBIOTEPHBIX HUrpax. Mcronb3oBaHre METOIOB MCKYCCTBEHHOTO MHTEUIEKTa B 00YYaromInx
cucreMax. Vcronp30BaHHE METO/I0B HCKYCCTBEHHOTO MHTEIUIEKTa B poOOTOTEXHUKE. MIHTEepHET
Benlel. [lepcrekTHBBI pa3BUTHSI KOMIIBIOTEPHBIX UHTEIEKTYaIbHBIX cucTeM. HelipoHnHbie ceTH.

AJITOPUTMBI ¥ IPOTPAMMUPOBAHHE

Oopmanuzanus moHATUs anroputMa. Mammna TeropuHra Kak yHUBepcaibHas MOJEINb
Bbluncienuil. Tezuc Uépua-Trropunra.

OneHka CJI0XKHOCTH BhIYUCIIEHUH. Bpemst paboThl 1 00bEM HCHOIB3yEeMOM MaMsTH, UX
3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OIEHKa acCHMITOTHYECKOH CIOXHOCTU
AITOPUTMOB. ANTOPUTMBI OJUHOMHAIBHOU cioxHOcTU. [lepebopHbie anroputmel. [Ipumepst
pa3IMYHBIX AJITOPUTMOB PELICHUS OJHOM 3a7auu, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Tonck mpoCTHIX 4YHCEN B 3a/JlaHHOM JHara3o0He C IOMOIIBI0 AJITOPUTMA «PELIETO
Opatochenar.

MHoropa3psigHbIe LeNbIe YNCIIa, 3aJa41 JUITMHHON apu(METHKU.

CrnoBapu (accolMaTUBHBIE MacCUBBI, OTOOpaxkeHus). Xo3u-tabnuipsl. [locTpoeHue
an(aBUTHO-YaCTOTHOTO CJIOBApPS JIJIs 33JaHHOTO TEKCTa.

Crexkn.  AHamu3  NPaBWIBHOCTH  CKOOOYHOTO  BBIpOKEHHs.  Bbrumcienue
apuMETHUYECKOTO BBIPAXKEHHUS, 3aIMUCAHHOTO B MOCTPUKCHOM Popme.

Ouepenu. Mcnonp3oBaHue ouepeu Aj1si BpEMEHHOIO XpaHEHUS IaHHBIX.

AnroputMmsl Ha rpadax. [loctpoeHne MUHUMAIBHOTO OCTOBHOTO JIepeBa B3BEILIEHHOTO
CBSI3HOTO HEOpHUeHTHpoBaHHOTO rpada. KommyecTBO pasmuyHBIX IMyTed MEXIy BEpUIMHAMHU
OPUEHTUPOBAHHOTO alUKINYeckoro rpada. Anroputm J{elKCTpsl.

HepeBps. Peanmusanuss 1gepeBa € IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(ounapubie) aepeBbs. I[locTpoenue nepeBa Ajis 3aAaHHOTO apU(PMETHUYECKOTO BBIPAKEHUS.
PexypcuBHbie anroputmel 00xoxa aepesa. Mcnonbs3oBanue creka u ouepenu i 00xoj1a Aepena.

JluHamMuueckoe MPOrpaMMHUPOBAHHE KaK METOJ pEIIeHUS 3aJad C COXpaHEHHEM
IPOMEXYTOUHBIX  PE3yJbTAaTOB.  3aJayd, pellaeMbple ¢  OMOIIbI  JUHAMHYECKOTO
MPOrPaMMHUPOBAHUS: BBIYMCIECHUE PEKYPCUBHBIX (DYHKIIMIA, MOJCYET KOJIMUYECTBA BAPHUAHTOB,
3a/1a4il ONTUMU3ALIH.

[TonsTe 00 OOBEKTHO-OPUEHTHUPOBAHHOM MPOTpaMMHUpPOBAaHUU. OOBEKTHl U KIACCHI.
CgoiicTBa 1 MeT0/1bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHaIN3. Pa3paboTka nmporpamm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO MoaxoAa. HKancynsaius, HacieqoBaHue, moIuMophusm.

Cpensl ObicTpoit pa3paboTku mporpamm. [IpoektrpoBanue nurepderica moab30BaTeNsl.
Hcnonp30BaHrEe TOTOBBIX YIPABISEMbIX JIEMEHTOB JIJIsl IOCTPOEHUsI HHTepdeiica.

O0630p sA3b1KOB IporpammupoBanus. [loHsTre o mapaaurmax NporpaMMHUPOBAHMUS.

NudpopmManHoHHbIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MaTEMaTHUUECKOr0  MOJEIMPOBAHMS: IOCTAaHOBKA  3a/ayH,
pa3paboTKa MOJENH, TECTUPOBAHUE MOJEIN, KOMITBIOTEPHBIN SKCTIEPUMEHT, aHAIHU3 PE3yIbTaTOB
MOJIETTUPOBAHUSI.

Juckperusanuss npd MaTEMaTHYECKOM MOJIETUPOBAHUN HENPEPHIBHBIX MPOLIECCOB.
MopenupoBanue ABWXKEHHUS. MoJenupoBaHue OHOJIOTHUYECKUX CHUCTEM. MaTtemMaTH4ecKue
MO/IeJIA B SKOHOMUKE. BhIuncIuTeIbHbIE SKCIEPUMEHTBI C MOJICIISIMH.

O6paboTka pe3yabTaTOB SKCHepuMeHTa. MeTon HauMeHbIIUX KBaApaTtoB. OreHKa
YHCIIOBBIX MapaMeTPOB MOJICTUPYEMBIX OOBEKTOB U MPOIIECCOB. BoccTaHOBIEHNE 3aBUCHMOCTEM
M0 pe3yJibTaTaM 3KCIIEpUMEHTA.

BepositHocTtHbie Moaenu. Metonsl Monte-Kapno. MMurtannoHHoe MoJeinupoBaHHE.
CucreMbl MaccoBOro 00CITyKUBaHUS.

Tabnuunble (pensiuoHHbIe) 0a3pl MaHHBIX. Tabnuma - mpeacTaBiIeHHE CBEIEHUN 00
OJHOTHIHEBIX 00OBbekTax. [lone, 3ammceh. Kiorou Tabmmiel. Pabota ¢ roroBoii 0a3oi HaHHBIX.
3anonHenue 6a3bl NaHHBIX. [loMCK, COPTUPOBKA M (PUIBTpAIHs JaHHBIX. 3allpOChl HA BBIOOPKY
JTaHHBIX. 3aIpOCkl ¢ TapaMeTpaMu. Beruncisiemble oI B 3a1pocax.



MHuorotabiauanbie 0a3bl JaHHBIX. TUIBI CBsA3eM MeXay TaOnuiaMu. BHeNmmHwWiA Kiou.
[{emocTHOCT Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOJWYHBIM 0a3aM JTaHHBIX.

Nurepuer-npwioxenus. IloHsaTue o0 cepBepHOM M KIMEHTCKOM YacTAX Calra.
TexHonorust «KJIUEHT - cepBep», €€ JAOCTOMHCTBA M HemoctaTku. OcHoBbI si3bika HTML u
kackanubix Tabmui cruieit (CSS). Crenapuu Ha si3bike JavaScript. DopMbl Ha BeO-CTpaHUIIE.

Pa3mernienue BeO-caiiToB. Ycimyra xocTuHra. 3arpyska (aiioB Ha CaiT.

BBoa n300pakeHull ¢ MCIOIH30BAaHUEM PAa3IMYHBIX ITUPPOBBIX YCTPOUCTB (LU(DPOBBIX
dboroannapaToB U MHUKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOHCTB). I'paduueckuii
penakrop. Paspemenne. Kanpuposanue. HcenpasieHue nepcnekTuBbl. [ 'mcTorpamma.
Koppeknust ypoBHe#, koppekmusi 1Beta. OOeCIBEUMBAHKME IMBETHBIX H300pakeHWi. PeTyis.
Pabora ¢ o6mactsimu. OUIBTPHI.

MHorocnoiHbsie n3o0pakenus. TekcToBbie cion. Macka ciosi. Kananel. CoxpaHeHue
BbIIeTIeHHOW oOmactu. [loaroroBka winmocTpanuid aias  BeO-caiToB.  AHMMHpPOBaHHBIC
HU300paKeHHUS.

Bekropnas rpaduka. [Ipumurussl. M3MeHeHue mopsaka 3JIeMEHTOB. BripaBHUBaHUE,
pacupenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. lcmosb3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX U300pakeHUIA.

[IpuHUKIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX Mojenel. CeTouHble MOAEIIH.
Marepuansl. MoaenupoBaHue UCTOUHUKOB OcBelieHus. Kamepsl. AIUTHBHBIE TEXHOIOTUN
(3D-mpunTeps). [ToHATHE O BUPTYAILHON PEaTbHOCTH M JOMOIHEHHON PeaTbHOCTH.

IInanupyeMblie  pe3yabTaThbl  OCBOEHHMSI  NPOrpaMMbl  y4eOHOIro  Kypca
«MupopmaTuka. Yriy0JeHHbI yPOBEeHb» HA YPOBHE Cpe/lHero oouero o0pa3oBaHusi

Pesynbrarel yrnybneHHOro ypoBHs u3ydeHHsl yueOHoro mpeamera «MHbopmaTuka»
OPUEHTHPOBAaHBl Ha TIIOJyY€HHE KOMIIETEHTHOCTEH JUIs TOCIEayomed npodeccnoHaIbHON
nesiTeibHOCTH. OHU BKITIOYAIOT B ce0s:

- OBJAJEHHE KIIOYEBBIMH TOHATHUSAMH H 3aKOHOMEPHOCTSIMH, paclio3HaBaHHE
COOTBETCTBYIOIIMX UM MPU3HAKOB M B3aMMOCBs3€H, CHOCOOHOCTh JEMOHCTPUPOBATh PA3IUYHbIC
MOJIXO/IbI K M3YYEHUIO SIBICHUH;

- YMEHHE pellaTh TUIOBbIE MPAKTUYECKHE U TEOPETUUYECKUE 3a/1aYH, XapaKTepHbIE AJIs
UCTIOJIB30BaHUSI METOJIOB U MHCTPYMEHTAPHSI JAHHOTO YI€OHOTO IpEeIMETa;

HaJIMYME TPEACTABICHUH O JaHHOM Y4eOHOM MpeaMeTe KakK ILEJOCTHOH TeOopuH
(COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBA3SX CO CMEXKHBIMHU 00JIaCTsIMU 3HAHUM.

JIn4HOCTHBIE pe3y/IbTaThl

JIMYHOCTHBIE pE3ybTAaThl OTPAKAIOT TOTOBHOCTH W CIIOCOOHOCTH OOYYaroIIuXcs
PYKOBOJICTBOBAThCSl  C(OOPMHPOBAHHOM  BHYTpEHHEM  MO3UIMEeH  JUYHOCTH, CHCTEMOMU
[ICHHOCTHBIX ~ OpPHEHTAIlMi{, TIO3UTUBHBIX BHYTPEHHHX YOEKICHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIEeCTBa, paclIMpeHue KU3HEHHOTO OIbITAa U OIbITA
NEeSTeTPHOCTH B TPOIECCe peal3allid  CPEeICTBAMH y4eOHOro TpeiMeTa OCHOBHBIX
HAIPaBIIEHUN BOCIUTATENILHON JeATelbHOCTH. B pesynbrare u3ydeHus WHGOpPMATUKU Ha
YpOBHE cpeaHero oOiero obpasoBaHusi y odyuaromierocsi OyayT chOpMUPOBaHBI CIEAYIONINE
JUYHOCTHBIE Pe3yJbTaThI:

1) rpa:kmaHCcKOro BOCIMTAHMS:

- OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
NPaBOTIOPSIZIKA, COOJIOZACHHWE OCHOBOMONATAIOIIUX HOPM WHGOPMAIMOHHOTO TIpaBa |
UH(POPMALIMOHHOM 0€30MacHOCTH;

- TOTOBHOCThH NPOTHUBOCTOSTH HJICOJIOTHH dKCTPEMH3Ma, HAIMOHAIHM3Ma, KCEHOPOOHH,
TUCKPUMHUHAIIMA TI0 COIMAbHBIM, PEIUTHO3HBIM, PACOBBIM, HAI[MOHAJIBHBIM TPU3HAKAM B
BUPTYaJIbHOM TIPOCTPAHCTBE;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:

- IEHHOCTHOE OTHOIICHNE K HCTOPUIECKOMY HACJIeINI0, TOCTHKEeHUsM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IMOHUMAaHHE 3Ha4eHWs WHMOOPMATUKM KaK HAyKH B IKHU3HH
COBPEMEHHOTO O0IIECTBa;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- ¢(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHHS;



- CHOCOOHOCTH OIICHMBATh CHUTYyalldi0 M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIe B ceTH VIHTepHeT;

4) 3CTeTHYECKOT0 BOCTIMTAHHSA:

- DCTETHYECKOEC OTHOIICHHE K MHpPY, BKIIOYAas JCTETUKY HAyYHOTO W TEXHUYECKOIO
TBOPYECTBA;

- CIIOCOOHOCTH BOCITPHHHUMATH Pa3JIMYHBIC BHJIbI HCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO
Ha WCIOJIh30BaHUN HH(POPMAIIMOHHBIX TEXHOJIOTHH;

5) ¢usnvyecKoro BOCHATAHHUA:

- c(OpPMHUPOBAHHOCTH 37I0POBOTO U Oe30macHOro obpas3a >KM3HU, OTBETCTBEHHOTO
OTHOIICHHS K CBOEMY 3JIOPOBBIO, B TOM YHCIIE 3a CU€T coOr0AcHUS TpeOOBaHUi Oe30macHOi
IKCIUTyaTaIlMH CPEACTB MH(DOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

6) TPy10BOro BOCIIMTAHHUS:

- TOTOBHOCTh K aKTHUBHOW JEATEIBHOCTH TEXHOJIOTHMYECKONM M  COIMAIbHOM
HAIPaBJICHHOCTH, CIOCOOHOCTh MHHUIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBINOJIHATH
TaKyIo JIeSITeIbHOCTD;

- UHTEpec K cdepaM npodhecCHOHATLHON NeATEIbHOCTH, CBA3aHHBIM ¢ HHPOPMATHKOM,
MPOrpaMMUPOBAHUEM M HH(POPMAIIMOHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMU Ha JOCTHKCHHSIX
HayKd WH(GOPMATHKH M HAayYHO-TEXHHYECKOTO Nporpecca, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oymymiei mpodeccuu U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHbI;

- TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHIO M CaMOOOPA30BaHHIO Ha MPOTHKCHUU
BCEH >KU3HHU;

7) 3K0JOrHYeCKOro BOCIIUTAHMS:

- OCO3HaHWE II00AILHOTO XapaKTepa YKOJIOTUYECKUX POOJIeM U MyTeH WX pelieHus, B
TOM YHCJIE ¢ YYETOM BO3MOXKHOCTEH HH(DOPMAIIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

8) 1eHHOCTH HAYYHOT0 MO3HAHMSA:

- c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, JOCTHKCHHSIM HAYYHO-TEXHHUYECKOTO TPOTpecca M OOIIECTBEHHON MPaKTHKH,
3a CcYy€T MOHUMAHHUS POJM WHPOPMALMOHHBIX PECYPCOB, HH(DOPMAIMOHHBIX MPOIECCOB U
WH(OPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHUSAX MUGPOBOH TpaHChOpMAIMU MHOTHX Cep KU3HU
COBPEMEHHOT'0 00IEeCTBa;

- OCO3HaHWE IIEHHOCTH HAYYHOH JESATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO
U UCCIIEI0BATEIBCKYIO NEATeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpomecce MOCTHKEHUS JMYHOCTHBIX PE3yJbTATOB OCBOSHUS IMPOTPAMMEI  TI0
uHbpopMaTUKE Yy  OOYYarOIIMXCS  COBEPIICHCTBYETCS  OMOIIMOHATIBHBIA  HMHTEJIIEKT,
TIPEeIOoJIararoIInii ¢(hOPMUPOBAHHOCTH:

- caMOperyjupoBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCS K OSMOIMOHATBHBIM
M3MEHEHUSM U MPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPCHHEW MOTHBAIINH, BKJIFOYAONICH CTPEMJICHHE K JIOCTMDKCHHUIO IS U YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIWCTBOBATH, ICXO/IS U3 CBOMX BO3MOXKHOCTEH;

- OMIATHH, BKIFOYAIONICH CITOCOOHOCTh MTOHUMATh SMOIIMOHATBHOE COCTOSIHHE JAPYTHUX,
VUUTHIBAaTh €r0 TMpPH OCYIIECTBICHUH KOMMYHHKAIUU, CIIOCOOHOCTh K COUYYBCTBUIO U
COTIePESIKUBAHUIO;

- COLIMATBHBIX HABBIKOB, BKIJIIOYAIONIUX CIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C
JPYTHMH JTFOJIbMH, 3a00THTHCS, MPOSIBIIATH HHTEPEC M pa3peniaTh KOH(IUKTHI.

MertanpeaMeTHble pe3yJIbTAThI

B pesynbrare usydenus ydeOHOoro mpenmera «MH(popMarnka» Ha YpOBHE CpEIHETO
obmiero obpazoBanusi y oOyuaromierocsi OyayTr chopMHUpPOBaHBI METalpEIMETHBIE PEe3yabTaThl,
OTPaXCHHBIE B YHUBEPCAIBHBIX YyYEOHBIX JICHCTBUSAX, a WMEHHO - TI03HABAaTEIbHBIC
VHHUBEpCaIbHbIe Y4eOHBIC NEHCTBUS, KOMMYHHKATHUBHBIC YHUBEpCAIbHbIC y4eOHBIE NEHCTBHUS,
PETYJIATHBHBIC YHUBEPCAIbHBIC YIeOHBIC JCHCTBHSI, COBMECTHAS JICATEIIBHOCTD.

Ilo3HaBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble joruyueckue aeiicTBUA:

- CaMOCTOSITENFHO (OPMYITUPOBATh M aKTyaTU3UPOBATh MPOOIEMY, paccMaTpuBaTh e
BCECTOPOHHE;



- yCTaHaBIWBAaThb CYIIECTBEHHBbII MpPU3HAK WIA OCHOBAaHUSA [UIsl CPAaBHEHMS,
Kiaccuukanuu u 00600IICHNS;

- OIPEIENSTh LEIH IEATENbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH UX JOCTHIKECHHUS;

- BBIIBIIAITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUAX;

- pa3pabarbiBaTh IUIAaH pEHICHUS NpPoOIeMbl ¢ YYETOM aHAIM3a HWMEIOIUXCS
MaTepUaIbHBIX U HEMAaTEPHAIIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBBI B JIESATEIILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM,
OLICHUBATh PUCKU MOCIEACTBUN ACSATEIbHOCTH;

- KOOPJMHHUPOBATh M BBIMOJHATH pabOTy B YCIOBHAX pPEAIBHOTO, BUPTYaJbHOTO WU
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarejhLCcKue AeiicTBHA:

- BJAJACTh HaBBIKAMU Y4E€OHO-MCCIENIOBATEIbCKOW M MPOEKTHOW JEATEIHHOCTH,
HaBBIKAMU pa3pelieHus npolieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY ITOUCKY
METOJIOB PELICHUS] IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METO/I0B [IO3HAHMUS;

- OCYILECTBIIATh PA3JINYHbBIE BHUJbI ACATEIBHOCTH IO MOJIYYEHHIO HOBOT'O 3HAHUS, €rO
MHTEpIpETalNH, MPeoOpPa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CHTYallUsiX, B TOM
YHCIIe IPU CO3/1aHUM YUEOHBIX U COLIMATIbHBIX IPOEKTOB;

- (¢opMupoBaTh Hay4YHBIH THIl MBIIUICHUS, BJIAJAE€Th HAYYHOH TEPMHHOJIOTHUEM,
KJIFOUEBBIMH MTOHATUAMHU U METOJIaMU;

- CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACATEILHOCTH U
JKU3HEHHBIX CUTYalUsX;

- BBIABJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJM3UpPOBaTh 3a/ady, BBIIBUIATH
TUIIOTE3y €€ pEeLIeHMs, HaXOOUTb apryMEHThl JUIsl JI0Ka3aTelIbCTBAa CBOMUX YTBEP)KICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

- aHaJIM3UPOBATH IIOJYYEHHBIE B XOJ€ PEUICHMs 3aladd pe3yJIbTaTbl, KPUTHYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

- OCYIIECTBJIATH LI€JIEHANIPABIEHHBIM IOUCK NIEPEHOCA CPEJICTB U CIIOCOOOB AEHCTBUS B
npodeCCHOHATILHYIO Cpeay;

- yMeTb INEPEHOCUTh 3HaHUS B I[I03HABATEJIbHYI0O M MPAKTHYECKYI o0sactu
KU3HEJEATEIIBHOCTH;

- YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX Oo0IacTel;

- BBIIBUTaTh HOBBIE UJEH, NpeUlaraTb OPUTHHAJIBHBIE NMOIXOJbl U PEIIEHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ undopmanmeii:

- BJAJETh HaBBIKAMM TOJy4YyeHUS HH(OpPMALMM M3 MCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYLIECTBJISITH  IIOMCK, AaHalW3, CHUCTEMATHU3alMI0 M HHTEPIPETALMIO
MH(pOpMaLlUU Pa3INYHBIX BUJIOB U (OPM MPEIACTABICHUS;

- co3JaBaTh TEKCThl B Pa3IMuYHBIX (opmarax C yd4€TOM Ha3Ha4deHHs HH(POpMALMU U
L[EJIEBOM ayJTUTOPUH, BBIOMpasi ONTUMAIbHYIO (pOpMY IPEACTABICHUS U BU3YyalIU3aliy;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(pOpPMALIUHU, €€ COOTBETCTBUE MIPABOBBIM
U MOPaJIbHO-3TUYECKUM HOpMaM;

- UCHOJb30BaTh CpPEeACTBa MH()OPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHHA B
pEIIeHNN KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJady C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
THUYECKUX HOPM, HOPM HH(OPMaLlMOHHON 6E€301acCHOCTH;

- BIIQJIETh HAaBBIKAMU DPACMO3HABAHUS W 3aIIUTHl HWH(pOpMAIMK, HUHPOPMALMOHHOU
0€30MacHOCTH JIUYHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBUSA

OO0wenne:

- OCYIIECTBIJIATH KOMMYHHKAIIMU BO BeeX c(hepax >KU3HU;

- pacro3HaBaTh HeBepOalbHbIE CpPEeICTBAa OOIIEHMs, TOHUMAaTh 3HAYEHHUE COLUAIbHBIX
3HAKOB, PAaCIO3HABATh MPEINOCHUIKNA KOH(DIUKTHBIX CUTYAllMHA U CMATYaTh KOH(IUKTHI;

- BJaJIeTh Pa3IUYHBIMU CIlOcOOaMH OOUIEHHS] U B3aUMOJIEHCTBUS, apryMEHTHPOBAHHO
BECTH JIMAJIOT, YMETh CMTr4aTh KOH(PIUKTHBIEC CUTYaIUH;



- pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOUYKY 3PEHMS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

CoBMecTHast 1eATEJILHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHAHON U MHIMBUIYaIbHOU pabOThI;

- BBIOMpaTh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUHN C YUETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJI0r0 4JIeHA KOJUIEKTUBA;

- IPUHMMATh LIEJIM COBMECTHOM JESATEIbHOCTH, OPraHMU30BbIBaTh U KOOPAWHUPOBATH
JEHCTBUSL MO MX JOCTHKEHHUIO: COCTABJIATH IUJIaH JEHCTBUN, pacHpeAcsiaThb POJIU € Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOMH paboTHI;

- OIICHMBAaTh KAayeCTBO CBOET0 BKJIAJa M KaXKIOrO y4YaCTHHKAa KOMAaHIbl B OOIIMIA
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

- IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UIEU C IMO3UIIMU HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYUIECTBJATH IO3UTHUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYaLHUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHHBepCcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranmusanus:

- CaMOCTOATENIbHO  OCYHIECTBJIATh I103HABATEIbHYIO JAESTEIbHOCTb, BBISBISATH
poOJIeMBbI, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIIbHON ACSITEIHHOCTH
Y KU3HEHHBIX CUTYaLUsIX;

- CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH PELIEHUS MPOoOJIEMbl C YY4ETOM HUMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeOUTEeHU;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

- paciupsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA;

- JenaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pEILICHHUE;

- OLICHUBATh NPUOOPETEHHBIN OIBIT;

- CImocoOCTBOBaTh (DOPMHUPOBAHHIO M MPOSBICHUIO IIUPOKOW JPYIUIUU B Pa3HBIX
00JacTsX 3HaHUH, IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIBb:

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

- BIQJIETh HaBbIKaMHM I103HABATEIbHOW pe(dIeKCHU KaK OCO3HAaHUS COBEPIIAEMbIX
JENCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, UCIIOJIB30BATH MPUEMBI
pedraexcuu 1 OLIEHKH CUTYalluy, BEIOOpa BEPHOTO PELICHUS;

- OLICHUBAaTh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIIECHUS 10 UX CHHKEHUIO;

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX [P aHAIU3€ PE3yIbTaTOB JAESITEIbHOCTH.

IlpunsTus cedst U Apyrux:

- IPUHUMATH ce0s1, TOHUMAasi CBOU HEJOCTATKU U JIOCTOUHCTBA;

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX IIPU aHAJIU3€E PE3yIbTaTOB JAESITEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OMIUOKY;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYToro YeJIOBEKa.

IIpenmeTHble pe3yabTaThI

B mporecce u3yuenus kypca HHPOpMaTHKU YrayOonéHHoro ypoBHs B 10 kiacce
oOydaromuMucs OyAyT TOCTUTHYTHI CIIEYIOIIUE IPeIMETHbIE PEe3YIbTaThl:

- BJIQICHUE TPEACTABICHUAMHU O POJIM MH(OPMAIMK U CBA3aHHBIX C HEH MPOIECCOB B
MPUPOJIE, TEXHUKE U OOIIEeCTBE, MOHATUAMH «HHMOpPMAIUsD», «HHGOOPMAIMOHHBIA IPOIIECC),
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHCTEMHBIH 3(PQPeKT», «MHPOPMALMOHHAS CHUCTEMAY,
«CHUCTEMA YTIPABIICHUS,

- BIIQJICHUE METO/aMHU TouCKa MHGpOpMauuu B ceTd VIHTepHEeT, yMEeHUEe KPUTUYECKU
OILICHMBATh WH(OPMAIINIO, TOJIYyYeHHYIO U3 ceTH MHTepHeT;

- YMEHHE XapaKTepu30BaTh OOJbIIWE JaHHbIE, MPUBOJIUTH NMPHUMEPHl UCTOYHHUKOB MX
MOJIyUYEeHUS U HAampaBJE€HUS HCIOJIb30BAHUSA, YMEHHE KJIAacCU(UIMPOBAThH OCHOBHBIE 3a/Jayu
aHamu3a JaHHBIX (IIPOrHO3MpPOBAHME, KiAacCH(UKalMs, KJIACTepH3alMs, aHalIU3 OTKIOHEHUH),
MOHMMAThH IOCIIE0BATEIBHOCTh PEIIEHUs 3ajjady aHalu3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,



OUYUCTKA M OIICHKAa KauecTBa JAaHHBIX, BHIOOp W/WIIM TMOCTPOSHHE MOJENH, MpeoOpa3oBaHue
JAHHBIX, BU3yaIU3allis JaHHBIX, UHTEPIPETalus Pe3yIbTaToOB;

- MOHUMaHUE OCHOBHBIX MPUHIIUIIOB YCTPOICTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTALlMOHAPHBIX M  MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHUUI pPAa3BUTHUA KOMIIBIOTEPHBIX
TEXHOJIOTHiA;

- BJIaJICHHE HaBbIKaMHU pabOTHI C ONEPAllMOHHBIMM CHCTEMAaMU, OCHOBHBIMH BUIAMHU
IPOTPaMMHOTO OOecTieueHHs I pelieHns yueOHbIX 3a1a4 10 BHIOPAaHHOH CIIeI[MalIn3aluy;

- HaJIM4ue NPEeICTaBICHUH O KOMIIBIOTEPHBIX CETSX U UX POJIH B COBPEMEHHOM MHpE, O
0a30BbIX NMPHHLMIAX OPraHU3alWU W (PYHKIMOHHPOBAHUS KOMIBIOTEPHBIX CeTed, 00 00mmx
HNPUHIUNAX pa3pabOTKU U PYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIH;

- MOHMMaHHE yrpo3 WHPOPMALMOHHON OE€30MacCHOCTH, HCIOJIB30BAHUE METOJIOB WU
CPEACTB IPOTUBOJACHCTBUSA ITUM YTp0O3aM, COOJIOICHUE Mep O€30M1acCHOCTH, NPEI0TBPAILAOIINX
HE3aKOHHOE PACHpPOCTPAHCHUE IEPCOHANBHBIX JAaHHBIX, COOJIOJCHHE TPEOOBAHUN TEXHHKHU
0€30I1aCHOCTH M TUTHEHBI MPU paboTe ¢ KOMIBIOTEPAMH M APYTUMH KOMIIOHEHTaMHU LU(PPOBOrO
OKPYXEHMsI, ITOHUMaHHE IIPaBOBBIX OCHOB HCIIOJIb30BaHUS KOMIBIOTEPHBIX Iporpamm, 0a3
JAHHBIX U paboThl B ceTH MHTEepHET;

- MMOHMMAaHUE OCHOBHBIX MPUHIIMIIOB JAUCKPETU3ALMHU PA3IHYHBIX BHJIOB MH(OpMAIIH,
yYMEHHUE OIpeNeNaTh HH(POPMAMOHHBIH 00BbEM TEKCTOBBIX, IPaQUUECKUX U 3BYKOBBIX J@HHBIX
IIpU 33JJaHHBIX NTapaMeTpax JUCKPEeTH3aluu, YMEHHUE OIPENEATh CPEIHIOI CKOPOCTh NEepelaun
JTAaHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHU Iepeiaul IPH U3MEHEHUH UH(OPMALIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

- YMEHHUE HCHOJb30BaTh IPU PEIICHUH 3aJjay CBOMCTBA MO3MLIMOHHOM 3allUCH YHCell,
QIropuTMa IOCTPOCHUS 3aIUCH 4YMCIa B IO3ULHUOHHOW CHUCTEME CUMCIEHHUS C 3a/laHHbIM
OCHOBAHMEM U IOCTPOEHHUS YHCIIa 110 CTPOKE, COZIepIKalllel 3allUCh 3TOr0 YUCIIa B O3UIIMOHHOMN
CHCTEME CUHCIICHHS C 33JJaHHBIM OCHOBAaHHMEM, YMEHHE BBITIOJIHATH apu(METHUECKUE OTepalnuu
B IIO3MLIMOHHBIX CUCTEMAX CUUCIICHMUS;

- YMEHHE BBINOJIHATH NpeoOpa3oBaHUs JOTMYECKUX BBIPAXKEHUMN, HCIIOJIb3YS 3aKOHBI
anreOpbl  JIOTUKH, YMEHHME CTPOMUTh JIOTMYECKOE BBIPAXXEHHE B JAU3BIOHKTUBHOW U
KOHBIOHKTHBHOW HOPMalbHBIX (popMax Mo 3aJaHHON TaOJIWIle WCTHHHOCTH, HCCIIE0BATh
00/1aCTh MCTMHHOCTH BBICKA3bIBAHMs, COJEPIKAILIEro IEpEeMEHHbIC, pellaTh HECIOXKHbIE
JIOTUYECKHE YPaBHEHUS U CUCTEMbI YpaBHEHHUIA;

- NIOHMMaHHe 0a30BbIX AJTOPUTMOB OOPAOOTKM YMCIOBOW M TEKCTOBOM HMH(popManuu
(3anuch yMcen B IMO3UIMOHHOM CHCTEME CYHCIICHUS, HAaXOXIEHHE BCEX MPOCTBIX YHCEN B
3aJJaHHOM JMaria3oHe, 00paboTKa MHOTOPA3PsIHBIX LENbIX YHCEN, aHAINU3 CUMBOJIBHBIX CTPOK U
JIPYTUX), aIrOPUTMOB IOMCKA U COPTHUPOBKH, YMEHHE OMNPEIENATh CIOKHOCTh M3Y4aeMbIX B
Kypce ©a30BBIX aJIrOPUTMOB (CYMMHPOBaHHE »HJIEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa,
nepeOopHbIe ANTOPUTMBIL, ABOUYHBIA MOUCK) M MPUBOIUTH NMPUMEPHI HECKOIBKUX aJITOPUTMOB
pa3HOM CI0KHOCTHU I PELIEHUS] OJHOM 3a/1a4H;

- BJIQJICHUE YHHBEPCAJIBbHBIM SI3bIKOM IPOrpaMMHUpPOBaHUs BbICOKOro ypoBHs (Python,
Java, C++, C#), npencraBneHUsIMU O 0a30BBIX TUINAX JAHHBIX U CTPYKTypax JaHHbBIX, YMEHHUE
UCIIOJIb30BAaTh OCHOBHBIE YIPABISIIOIINE KOHCTPYKLUH, YMEHHE OCYUIECTBIATh aHAJIN3
NPEUIOKEHHONH MpPOrpaMMBbl: ONpPENENATh pPe3yibTaThl pabOThl MPOTrpaMMbl NMPH 33TAHHBIX
UCXOJHBIX JAHHBIX, ONPEAENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOYKHO IIOJIy4E€HHE
yKa3aHHBIX pPE3yJIbTaTOB, BBIABIISATH JaHHbIE, KOTOPbIE MOTYT NPHUBECTH K OIIMOKe B pabote
pOrpaMMel, GOPMYITHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPaMMHOI0 KOJ1a;

- YMEHHE  CO3[aBaTb  CTPYKTYPUPOBAHHBIE  TEKCTOBbIE  JIOKYMEHTBHl U
JEMOHCTpAllMOHHbIE ~ MaTepuajgbl C  HCIOJIB30BAaHMEM  BO3MOXXHOCTEH  COBPEMEHHBIX
IPOTPAaMMHBIX CPEICTB M 00JIAUHBIX CEPBUCOB;

- yYMEHHME UCIOJb30BaTh 3JEKTPOHHBbIE TaOMUIIBI JJS aHajdu3a, MPEACTaBICHUS U
00pabOTKM TaHHBIX (BKJIIOYAsi BEIYMCICHHE CYMMBI, CPEIHETO apu(PMETUIECKOr0, HauOOJIBIIEro
Y HauWMEHBIIEro 3HAa4YeHWH, pelleHHe YpaBHEHWH, BBIOOpP ONTHUMAJIBLHOTO PpEUIeHHs, MOa00p
JMHUHU TPEH/1a, pellieHue 3a/1a4 IPOTHO3UPOBAHHUSA).

B mpouecce u3ydenus kypca HHPOpMATHKU YriiyonéHHoro ypoBHsS B 11 kiacce
o0yyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThl:

- YMEHHUE CTPOUTHh HEPAaBHOMEPHBIE KOJIbI, TOMYCKAIOIINE OJTHO3HAYHOE JIEKOIMPOBAHNE
cooOuieHnit (npeuKCHbIE KOJbI), HCIOJb30BaTh MPOCTEUIIME KOIbl, KOTOpPHIE IO3BOJISIOT



OoOHapy>KUBaTh U HCIIPABIIATH OMIMOKYU MpH Nepeaaye JaHHBIX, CTPOUTH KO, 00eCTIeYHBAIOIINI
HalMEHBIIYI0 BO3MOYKHYIO CPEIHIOI JJIMHY COOOLIEHMs NPH U3BECTHON 4acTOTE CHUMBOJIOB,
HOSCHATH PUHLHUIIBI PAOOTHI MPOCTHIX AITOPUTMOB CXKATHS JAHHBIX;

- YMEHHE pellaTh aJrOPUTMHUYECKUE 3ajjaud, CBSI3aHHbIE C aHAIN30M rpadoB (3a1aun
MOCTPOCHHUS ONTUMAIBHOTO MYTH MEXAYy BeplIMHAaMH rpada, OmpeAeseHHus KOJINYeCTBa
pasIMYHBIX MyTeHd MeEXJy BEpIIMHAMH OPHUEHTUPOBAHHOIO AIMKJINYECKOro rpada), ymMeHue
UCIIOJIB30BaTh JIEPEBbsl IIPUM aAHAIM3€ M IOCTPOCHUM KOJOB U Ui  IPEICTaBICHUS
apu(MEeTHYECKUX BBIPAXKEHUH, IPU PELICHUU 337ay IIOUCKAa U COPTUPOBKH, YMEHUE CTPOUTh
JIEpEeBO WIPbl 1O 3aJaHHOMY AalTOpPUTMY, pa3padaTbiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPATEruIo0 UIPbl;

- YMeHHE pa3pabaThiBaTh U PEaJM30BHIBATH B BHUJAE MPOrpamMM Oa30BBIE AITOPUTMBI,
YMEHHME HCIIOJIB30BaTh B IpOrpaMMax [JaHHBIC Pa3JIM4YHBIX TUIIOB C Y4€TOM OTpaHMYEHUN Ha
JMala30H UMX BO3MOJKHBIX 3HAYEHUW, NPUMEHATh NPU PELIEHUH 3a4ad CTPYKTYphbl IJaHHBIX
(criucku, clOBapu, CTEKHM, O4Yepelu, JAepeBbs), HCIOIb30BaTh 0a30BbIE ONEpalUU €O
CTPYKTYpaMH JaHHBIX, IPHUMEHATh CTaHAAPTHBIE M COOCTBEHHBIE IOANPOrPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK, UCIIOJIb30BaTh IPHU pa3paboTKe MporpamMmm
OMONMMOTEKH TOANpPOrpaMM, 3HATh (PYHKUMOHAIbHBIE BO3MOXHOCTH HHCTPYMEHTAIBHBIX
CpeACTB cpeabl pa3paldOTKH, YMEHHE HCHOJb30BaTh CPEACTBA OTJAAKM IPOrpaMM B cpele
IIPOrpaMMHUPOBaHUs, YMEHUE TOKYMEHTHPOBATh IIPOTPaMMBI;

- YMEHUE cOo3/1aBaTh BeO-CTPaHUIIbI;

- BIIQJICHUE OCHOBHBIMHM CBEJIEHHUSIMU O 0a3aX MAAaHHBIX, UX CTPYKType, CpeAcTBax
co3/1aHus M paboThl C HUMM, YMEHHUE HCIIOJIb30BaTh TaOIUUHbIE (pENILUOHHBIE) 0a3bl JaHHBIX
(cocTaByATh 3ampockl B 0a3zax JaHHBIX, BBINOJHITH COPTUPOBKY M IOUCK 3amuceil B 0ase
JTAaHHBIX, HAIIOJIHATH pa3paboTaHHYIO 0a3y JaHHBIX) U CIIPABOYHbIE CUCTEMBI;

- yYMEHHE HCIOIb30BATh KOMIIBIOTEPHO-MAaTEMATHYECKUE MOJAEIN Ul AaHaJIA3a
O00BEKTOB U IpoueccoB: (OpMYIMPOBATH LElb MOJAEIMPOBAHUSA, BBIIOJHATH AaHAIMU3
pe3yapTaTOB, IIOJYYEHHBIX B XOJI€ MOJCIMPOBAHUSA, OLEHUBATH COOTBETCTBHE MOJEIU
MOJEIUPYeMOMY OOBEKTY WJIM MpOLECCy, IPEJICTaBIATh pe3yJabTaTbl MOJEIMPOBAHUSA B
HarJIs,IHOM BHJIE;

- yMEHUE OpraHu30BbIBaTb  JIMYHOE  HMH(MOPMALMOHHOE  MPOCTPAHCTBO  C
UCIIOJIb30BAaHUEM DAa3IMYHBbIX CPEACTB LHU(PPOBBIX TEXHOJOTWH, MOHHMAaHUE BO3MOXKHOCTEH
U(PPOBBIX CEPBUCOB rOCYIapCTBEHHBIX YCIYT, IH(POBBIX 00pa30BaTENbHBIX CEPBHUCOB;

- TIOHUMaHUE OCHOBHBIX TPUHIUIOB pabOThl, BO3MOXKHOCTEM U OTrpaHUYEHUs
OPUMEHEHHUS TEXHOJOIMH HCKYCCTBEHHOTO HWHTEJUIEKTa B pa3IMYHBIX OO0NACTAX, HaJIUuue
NpPEJICTaBICHU O Kpyre pemaeMbplXx 3aJad MallMHHOrO 00ydeHMsl (paclio3HaBaHUS,
KjJaccu(uKallul W TPOTHO3MPOBAHUS) HAIWYME TNPEACTaBICHHH 00 HCHOJIb30BAHUU
MH(OPMALIMOHHBIX TEXHOJIOTHH B pa3IU4HbIX TPO(ECCHOHATIBHBIX Chepax.

TemaTnveckoe IJIAHUPOBAHHUE

10 xknace
Ne || HaumeHoBaHue pa3ienos u KonngectBo yacoB ‘ DJEeKTPOHHBIE
n/m TEM MPOTPaMMBbI Beero |[Koutpou|| MpakTuuec (urdpoBbIe)
BHBIE || KHe paboTHI o0pa3oBaTeNbHbIE PECypChl
paboThI
Paszgea 1. ludpoBasi rpaMOTHOCTH ‘
1.1 || KommnbroTep -l 6 OI'NC  «Most  mikoma»
YHUBEpCaJIbHOE (YHuBepcanbHas
YCTPOHCTBO 00paboTku oubmmoreka 1UGPOBOTO
JTAHHBIX 00pa3oBaTeNLHOTO
KOHTEHTA)
1.2 | IIporpammHuOe 6 OI'NC  «Most  mikoma»
o0ecrieyeHue (YHuBepcanbHas
6ubnuoreka uudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA)




Ne || HammeHoBaHuMe pa3zienoB U KonunuecTBo yacos ‘ DIIEKTPOHHBIE

n/n TEM IPOTrpaMMBbl Beero |[Konrpon| TpaxTuuec (umdpossie)

BHBIC || KHE paboTHl o0Opa3oBaTeNbHbIE PECYPCHI
paboThI

1.3 || KommbproTepHbie ceTn ) OI'MC  «Most  mKomay
(YauBepcanpHas
O6ubnuoreka 1UPPOBOrO
00pa30BaTebHOTO
KOHTCHTA)

1.4 | Uadopmannonnas 9 1 OI'NC  «Most  mikosa»

0e301acHOCTh (YauBepcanpHas
O6ubnuoreka 1UPPOBOrO
00pa30BaTebHOTO
KOHTCHTA)

‘I/ITOFO 0 pazaeny “ 26 H H H

‘Paanen 2. Teopernueckne 0OCHOBBI HH(POPMATHKH

2.1 || IlpencraBnenue 19 2 OI'C «Mosg mkomnay

I/IH(l)OpMaHI/II/I B (yHI/IBepcaJII)Haﬂ

KOMITBIOTEpE oubimoTeka UG POBOTO
00pa3zoBaTeNbHOTO
KOHTCHTA)

2.2 || OcHOBBI anredpsI JIOTUKA 14 1 OI'NC  «Mos  mKoa»
(YuuepcanbHast
oubimoreka 1UGPOBOTO
00pa3zoBaTeNbHOTO
KOHTEHTA)

2.3 || KomnbrorepHas 9 1 1 OI'MC  «Most  mKomay

apuMeTHKa (YuauBepcanbHast
oubnuorexka 1UGPOBOTO
00pa3oBaTeNbHOTO
KOHTEHTA)

Hroro no paszneny 42

Pa3nes 3. Anroput™Mbl M NporpaMMipoBaHue

3.1 || BBenenune B| 16 0,5 OI'C «Mos  mkoma»

[IPOrPAMMHUPOBAHUE (YHuBepcasbHas
6ubnuoreka 1KdpoBOro
00pa3oBaTeNbHOTO
KOHTEHTA)

3.2 | BcriomorarensHbie 8 2 OI'MC  «Most  mKomay

ANTOPUTMBI (YuauBepcanbpHast
6ubnuoreka 1uKdpoBOro
00pa30oBaTeNbLHOTO
KOHTEHTA)

3.3 || UnucneHHble METOIBI 5 3 OI'NC «Mosg  mKoma»
(YHuBepcanbHas
6ubnuoreka 1uKdpoBOro
00pa30oBaTeNbHOTO
KOHTEHTA)

3.4 || Anmroputmel  00paboTkH| 5 1 OI'MC  «Most  mKomay

CHMBOJIBHEIX JTAHHBIX (YHuBepcabHas
6ubnuoreka IUPPOBOrO
00pazoBaTenbHOTO




No || HaumeHoBaHue pa3ienioB u KonnuectBo wacos ‘ DIIEKTPOHHBIE
n/n TEM IPOTrpaMMBbl Beero |[Konrpon| TpaxTuuec (umdpossie)
BHBIC || KHE paboTHl o0pa3oBaTeNbHbIC PECYPCHI
paboThI
L L H | xonrerra)
3.5 || Anroputmbl  00paboTku|| 12 1 3,5 OI'MC  «Most  mKomay
MACCHBOB (YauBepcanpHas
O6ubnuoreka IUQPPOBOrO
00pa3oBaTeLHOTO
KOHTCHTA)

Wroro mo pazneny 46

Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN

4.1 || O6paboTKa TEKCTOBBIX 6 2,5 OI'C «Mosg  mkomay»

JIOKYMEHTOB (YHuBepcanbHas
O6ubnuoreka 1UPPOBOrO
00pa3oBaTeILHOTO
KOHTCHTA)

4.2 || AHanu3 Ja”HHBIX 10 1 3 OI'C «Mosg mkomnay
(YuuepcanbHast
oubimoreka 1UGPOBOTO
00pazoBaTeNbHOTO
KOHTCHTA)

Wroro mo pazneny 16

PesepBHOe Bpems 6

OBUIEE KOJIMYECTBO

- 136 4 21,5

YACOB I10 ITPOI'PAMME

11 kaace

Ne || HanmeHoBaHue pa3zienos KonngectBo yacoB OnexTpoHHbIe (LIU(POBLIE)

n/m ¥ TeM IIPOTPaMMBEI Beerol|[Kontpons |[ TTpakTuuec o0pa3oBaTeNbHbIE PECYPCHI

HbIE KHe paboThl
paboTHI

Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH

1.1 || Uudopmanus ul| 10 2,5 OI'NC  «Most  mikomna»

nH(pOpMaIMOHHbBIE (YuauBepcanbHast

MIPOLIECCHI 6ubnuoreka 1KdpoBOro
00pa3oBaTeNbHOTO
KOHTEHTA)

1.2 | MogenupoBanue 10 1 2 OI'NC  «Most  mikomna»
(YHuBepcanbHas
6ubnuoreka 1uKdpoBOro
00pa30oBaTeNbHOTO
KOHTEHTA)

‘I/ITOFO 0 pazzerny H 20 H H H
‘ Pa3nes 2. AropuTMbl M1 IpOrpaMMHpOBaHue

2.1 | DnemeHTHI teopur| 6 1 OI'NC  «Mos  mkosa»

aITOPUTMOB (YuuBepcanbHast
6ubnuoreka IUPPOBOrO
00pazoBaTenbHOTO
KOHTEHTA)




Ne || HaumenoBanue pa3zienon KonuuecTBo yacos ‘SJ'IGKTPOHHBIG (undpossie)
n/n U TEM NPOTPaMMBbI Beero| Kontpos || TIpaktiyec o0pa3oBaTeNbHbIE PECYPChHI
HbIE KHe padoThI
paboThI

2.2 || AnropuT™mbI ul| 28 10 OI'NC  «Most  mikona»

CTPYKTYPBI TaHHBIX (YHuBepcanbHas
O6ubnuoreka 1UPPOBOrO
00pa3oBaTeLHOTO
KOHTCHTA)

2.3 || OcHOBBI oOBekTHO-| 18 1 4.5 OI'MC  «Most  mKomay
OPUCHTUPOBAHHOTO (YHuBepcanbHas
IPOTPaMMHUPOBAHUS O6ubnuoreka 1UPPOBOrO

00pa3oBaTeLHOTO
KOHTCHTA)

‘I/ITOFO 0 pazaeny H 52 “ H H

‘ Pasznen 3. UndopManmoHHbIe TEXHOJIOTHH

3.1 | KomnbrorepHo- 8 2 OI'MC  «Most  wmKomay
MaTeMaTHYECKOe (YHuBepcanbHas
MOJICIIUPOBAHUE oubimoTeka UG POBOTO

00pa3zoBaTeNbHOTO
KOHTCHTA)

3.2 || basbr maHHbBIX 10 4 OI'C «Mog mkomnay
(YuuepcanbHast
oubimoreka 1UGPOBOTO
00pa3zoBaTeNbHOTO
KOHTEHTA)

3.3 | BeO-caiiThr 14 4 OI'MC  «Most  mKomay
(YHuBepcanbHas
6ubnuoreka 1uudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA)

3.4 | Komnwrorepras rpaduka | 8 3.5 OI'MC  «Most  mKomay
(YHuBepcanbHas
6ubnuoreka 1uudpoBoro
00pa30oBaTeNbHOTO
KOHTEHTA)

3.5 || 3D-monmenupoBanue 10 1 3 OIUC «Most  mKoay
(YHuBepcanbHas
6ubnuoreka 1uMdpoBOro
00pa3oBaTeNbHOTO
KOHTEHTA)

‘ Hroro no paszneny H 50 H H H

‘PCBCpBHOC BpeEMs H 14 H H H

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136 3 365

YueT nporpaMmMbl BOCHUTAHUSA
npu pa3padoTke TeMATHYeCKOI0 IJIAHMPOBaHus yyeOHoro npeamera «MupopmaTnka»

JInyHocTHble YY/
OTparKkatoT rOTOBHOCTb

OnpepenseTcs B npouecce pa3paboTku

CUueHapunAa KaxXgoro ypoka

dopmbl
BOCMMUTbIBAOLLUX

obyuatowmxcs

BocnuTbiBatowmm

| O6pasosatenbHble

y4YebHbIX 3aHATUI




PYKOBOACTBOBATbLCA noteHuman TEXHONOTUK
cucTemom coaepKaHua
NO3UTUBHbIX yyebHoro npegmeta
LEHHOCTHbIX
OpueHTauuni n
paclwmpeHne onbiTa
AEeATENbHOCTM Ha ee
OCHOBE U1 B npouecce
peannsaumm
OCHOBHbIX
HanpaBAeHUN
BOCNMTATENbHOM
AeATeNbHOCTHU B
YyacTu:
rpa*k4AaHCKoro, BocnutaHue MpoekTHasA Peanunsaums
naTPUOTUYECKOro rPa*kAaHCTBEHHOCTU | TEXHONOMUA, npoekTa «Lndpposan
BOCNMUTaHUA M NaTpMoTM3Ma Ha Kenc-TexHonormm KapTa AOCTUMKEHUNY
(camoonpepneneHune / | npumepax KU3HU U
NaTPUOTU3M, OEeATeNbHOCTH
rPa*KAaHCTBEHHOCTb, | POCCUMCKMX YYEHbIX,
coumanbHas BHecLWKnX 6onbLuoi
CONNAAPHOCTD) BK/1aZ, B pa3BuTHE
NHGOPMATHKM
Tpy4O0BOro dopmupoBaHme TexHonornm NHTepaKTUBHbIN
BOCMUTAHWS, Hay4YHOM KapTWHbI npob6aemHoro ceMmuHap
LEHHOCTM Hay4yHOro MWpa, BNageHue 0byyeHus, «MNpobnembl n
No3HaHuA KY/IbTYPOW, MHOOPMALMOHHbIE, nepcrnekTuBbI B
(cmbicnoobpasoBaHue | co3gaHHOM BOKpPYT KPUTUYECKOro MHbOPMATHKE»
/ TPYA W TBOPYECTBO, | NpeameTa PyCCKUi MbILWAEHNS
HayKa) A3bIK. YUntbeca
c034aBaTb YC/10BUSA
NposABAEHUS,
noucka, obmeHa,
OTKPbITMA CMbIC/I0B
obyvatowmmunca
AYXOBHO- BocnutaHue 3p0poBbecbeperatowm | MpoekT «340poBbe
HPaBCTBEHHOTO, 3KOJIOFMYecKoro e, N TEXHUKa»
3KOJIOrMYecKoro CO3HaHWS, neaarornka
¢du3nyeckoro OTBETCTBEHHOE coTpyAHMYecTBa
BOCNMUTAHMUS, OTHOLLEHMe K
dbopmmpoBaHua CBOEMY 34,0P0BbIO,
KyNbTypbl 340p0BbA U | NOTPebHOCTb B
3MOLMOHANbHOIO aKTUBHOM U
6narononyuus, 3/10p0oBOM 0bpase
JIMYHOCTHbIE YKM3HW, OTKa3 OT
pe3ynbTaThbl, BPeAHbIX NPMBbIYEK
obecneuunBatowme
aganTtaumio
obyuatoweroca K
N3MEHAILWMMCA
YyC/NIOBUAM

couManbHOM U
NPUPOAHOM cpeapl,




(HpaBcTBEHHO-
aTMYecKasn
opueHTauus /
npupoaa,
4yeno0BeYecTBo,
3[10pOBbIN 06pa3
YKU3HM)

B ¢QenepampHBIX M PErHOHANBHBIX MNPOLEAYpPaX OICHKH KadecTBa OOpa3oBaHUS
UCTIONB3YyeTCsT  MepeueHb (KOoOu(HUKATOp) paclpelesieHHBIX 10 KiaccaM pPOBEPSEMBIX
TpeOOBaHMWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeNbHOW IPOTPaMMbl CPEIHEro
o011ero o0pa3oBaHus U HIIEMEHTOB COZIEPKaHU 110 HH(OPMATHKE.

IIpoBepsiemble TpeGOBaHMS K pPe3y/JIbTATAM OCBOEHUS OCHOBHOM
oOpa3oBaTeibHOI nporpammsl (10 kiacc)

Kon [IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IPOBEPSIEMO IPOrPaMMBbI CPETHET0 00111ero 00pa3zoBaHus
ro
pe3ynbTara
1 [To Teme «{upoBasi rpaMOTHOCTHY
11 Bnanenue mnpencraBieHHSMH O pOJIM WHPOPMALMU U CBS3aHHBIX C HEH

IPOLIECCOB B NPUPOJE, TEXHUKE U OOLIecTBE, MOHATHAMM «HUHPOPMALIUL»,
«H(GOPMAIIMOHHBI  TIPOLIECCY»,  «CUCTEMa»,  «KOMIIOHEHTBI ~ CHUCTEMBI,
«CUCTEMHBIH >PPexT», «uH(pOpMaAILIOHHAST CUCTEMa», «CUCTeMa YIIPaBICHH;
BJIaJICHHE METOJaMH ToucKa wuH(popMmamuun B cetd VHTepHeT; yMeHHe
KPUTUYECKH OLIEHWBATh UH(OPMAIIHIO, TOJYYEHHYIO U3 ceTH MHTepHeT

1.2 YMeHnue XapaKTCPU30BaATh OoJIbIIIHE AAHHBIC, TPUBOAUTH NPUMEPBI HCTOYHUKOB
HX MOJYUCHUA N HAIPABJICHUA UCITIOJIB30BaHUA

13 [ToHnmMaHue OCHOBHBIX NPUHIMIIOB YCTpocTBAa M (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHJEHIUI
pa3sBUTHSL KOMIIBIOTEPHBIX TEXHOJOIHMH; BIIQJICHUE HaBBIKAMU pPAa0OOTHl ¢
ONEpPAlMOHHBIMM  CUCTEMaMM W OCHOBHBIMH  BHAAMHU  IPOrPAMMHOTO
oOecrnieyeHus Jyisl pelieHns yueOHbIX 3a/1a4 110 BEIOpaHHOM crienuanu3aniu

2 ITo Teme «TGOPCTI/I‘-ICCKI/IC OCHOBBEI I/IH(l)OpMaTI/IKI/I»

2.1 [TonnMaHue OCHOBHBIX IPUHIMUIOB JHUCKPETHU3allMM PA3IMUHBIX BHJOB
uH(pOpMallUK; YMEHHE OIpeneisITh HHPOPMAIMOHHBIH O00BEM TEKCTOBBIX,
rpaM4ecKrX U 3BYKOBBIX JAHHBIX MU 33/aHHBIX MTapaMeTpax TUCKPETH3ALNH

2.2 YMeHue CTpouTh HEpaBHOMEPHBIE KOJbl, JOIYyCKAalOIIMe OJHO3HAYHOE
JIEKOJTUPOBaHUE COOOLICHUH (TMpeQUKCHBIE KOJbI); MCIOIB30BaTh MPOCTEHUIIINE
KOJbl, KOTOpbIE TO3BOJSIOT OOHApY>KMBAaTh M MCHPABIATH OIIMOKU IPHU
nepeaaye JaHHbIX

2.3 BiageHne  TeopeTMuYecKMM  ammaparoM, — IIO3BOJIAIOIIUM  OCYILIECTBIIATH
IIPEACTABJICHUE 3aJJaHHOTO HATYpaJIbHOTO YHMCIIAa B pPa3JIMYHBIX CHCTEMax
CUYMCIICHUS

2.4 Brmanenme  TeopeTMYECKMM  anmaparoM, — IO3BOJSIIOIIMM  BBIINOJIHATH

HpCO6paBOBaHH${ JJOTHYCCKUX BBIpa)KeHPIfI, HCIIOJIb3YA 3aKOHBI anre6pLI JIOTHUKH




[To Teme «MHpOpMAITMOHHBIE TEXHOJIOTHI

3.1

YMeHue  co3faBaTb  CTPYKTYPUPOBAHHBIE — TEKCTOBbIE  JOKYMEHTBI U
JEMOHCTPAllMOHHBIE ~ MaTepUalbl €  HUCIOJIB30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX IPOIPAMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB

3.2

YMeHue ucrobp30BaTh TaOIUYHbBIE (PENSIIMOHHbBIE) 0a3bl JAHHBIX, B YaCTHOCTH,
COCTABJIATH 3alpOCHl B 0a3aX JAaHHBIX (B TOM YHCIIC BBIYHCISIEMBIC 3aIpOCHI),
BBITIOJHATh COPTUPOBKY W IIOMCK 3ammceld B 0a3e JaHHBIX, HAIMOIHSITH
pa3zpaboTaHHYI0 0a3y JaHHBIX

3.3

YMeHue UCnoiib30BaTh MEKTPOHHBIC TAOJMIBI JJIsl aHAIN3a, IPEICTABICHUS U
0o0pabOTKM  JaHHBIX  (BKIIOYAass  BBIYUCIIEHUE  CYMMBI, CpEIHEero
apuMETHUECKOTO, HAWOOJBIIET0O W HAUMEHBIIETO 3HAYCHWH, pEIICHHE
ypaBHEHUN)

IIpoBepsiembie 3j1eMeHTHI coaep:xanus (10 kiacc)

Kon

[TpoBepsieMblii 3IEMEHT COJIep>KaHus

[udposas rpaMOTHOCTH

11

[lpunuunsr  pabotbl  kommbloTepa. llepcoHanbHbll  KoMmmbroTEp. BbIOOp
KOH(Urypaluy KOMIbIOTEPA B 3aBUCUMOCTH OT PeIllaeMbIX 3aJau

1.2

OCHOBHbBIE TEHJICHIIMU Pa3BUTHS KOMIBIOTEPHBIX TexHosiorui. [lapamnenbHbie
BBIYHCIICHUS. MHorormnponeccopHbie CUCTEMBI. CynepKoMIIBIOTEPHI.
MuxkpoxoHTpoJuiepsl. POOOTH3MpOBaHHbIE IPOU3BOICTBA

1.3

QaitnoBas cuctema. Ilouck B QaitnoBoil cucreme. OpraHuzanusi XpaHeHUs U
00pabOTKM JaHHBIX C MHCIIOJb30BAaHMEM HHTEPHET-CEPBHCOB, OOJIAYHBIX
TEXHOJIOTUI U MOOUJIBHBIX YCTPONCTB

Teopernueckue 0CHOBBI HH(OPMATUKH

2.1

Wndopmanusa, gaHHble W 3HAHMS.  YHUBEPCAJIBHOCTh  JHUCKPETHOTO
npeacTaBiIeHus nHpopmanuu. /J[BouuHoe KoupoBaHue

2.2

PaBHOMEpHBIE 1 HEpaBHOMEPHBIE KOABL. Y cinoBue DaHo

2.3

[Mogxoner k u3Mepenuto uHpopmaruu. CynHOCTh 00beMHOTO (asihaBUTHOTO)
MOJIX0a K H3MEpPEeHHI0 HH(pOpMalMH, OIpelesieHHe OUTa ¢ TOYKU 3pEHUs
an(aBUTHOTO MOJXO0/A, CBSA3b MEXY pa3MepoM aidaBuTa U HHPOPMAITMOHHBIM
BECOM CHMBOJAa (B TIPEIINOJIOKEHUH O PABHOBEPOSITHOCTH IOSBICHUS
CHUMBOJIOB), CBSI3b MEXAY €IMHUIAMU H3MEpeHus HHpopManuu: Out, Oailr,
KGaiir, Mo0aiit, ['Gaiir. CymHOCTh COAEPKATENBHOTO (BEPOSTHOCTHOTO)
MoAxoJa K U3MEpeHuto uHGOpMaluu, OmIpeleleHne OuTa ¢ MO3ULUH
COJIep>KaHusl COOOIIEHUS

2.4

Nudopmannonnsie npoueccel. lepenauya nnpopmanuu. McTouHmk, npueMHUK,
KaHaJl CBSI3M, CUTHAJ, KoaupoBaHue. VckaxeHue nHpopMaluy Npu mepenaye.
CkopocTb nepeiaun JaHHbIX 10 KaHaly CBs3U. XpaHeHUEe HHPOpMaI, 00beM
namsITu

2.5

Cucrtembl. KOMIOHEHTHI CHCTEMBI U KX BSaI/IMO)IeI\/’ICTBI/Ie. Cucremnl YIIpaBJICHUA.




VYnpasienue kak HHPOpMaIMoHHbIN nponecc. OOpaTHast CBS3b

2.6

Cucrempr cumcneHusi. Pa3BepHyTas 3amuch M[ENbIX M JIPOOHBIX YHUCENI B
MO3UIIMOHHBIX CHCTeMax cumciieHns. CBoMCTBa IMO3HMIIMOHHOM 3aIlFICH YHCIIA:
KOJIMYECTBO IU(P B 3aMKCH, TPU3HAK JEIMMOCTH YHCIa HA OCHOBAaHUE CHCTEMBI
CUHUCJIEHHUs. AJITOPUTM MEPeBOAa 1EJI0r0 Yyucia u3 P-MuHOM CUCTEMBI CUUCTICHUS
B JIECSTUUHYIO. AJITOPUTM IE€pEBOJa KOHEUHOU P-nuHOM Npodu B JECATHUHYIO.
AJITOPUTM TEpeBO/Ia IEJ0r0 Yuciaa M3 JACCATUYHOW CUCTEMbl CUMCICHHS B P-
WYyHY0. J|BOMYHAs, BOCbMEpPUYHAS U IIECTHAIIATEPUYHAS] CUCTEMbI CUUCIICHHUS,
MEePEBOJ] YHUCET MEXIYy O3THMH CHCTeMamMH. ApuU(PMETHYECKHE OIlepalud B
IMO3UIIMOHHBIX CHCTEMAaX CUMCIICHUS

2.7

HpeI[CTaBJ'IeHI/Ie LEJIBIX U BENICCTBEHHBIX YUCEII B ITAMATH KOMIIBIOTEPA

2.8

KomupoBanue TtekctoB. KommpoBka ASCIL. OpHOOAWTHBIE KOJUPOBKH.
Cranmaptr UNICODE. KomupoBka UTF-8. Onpenenenve wHGOPMAIIMOHHOTO
00bEeMa TEKCTOBBIX COOOIIECHUI

2.9

Konuposanue nzobpaxenuii. OneHka HH(GOPMAIUOHHOTO 00beMa PacTPOBOTO
rpaguyeckoro M300pakKeHUs TMpPHU 33JaHHOM pPAa3pelICHHH H  TIyOHHE
koaupoBaHus 1Bera. Koauposanue 3Byka. OueHka MHQOpPMaMOHHOTO o0bema
3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX YacTOTE OUCKPETU3AIMH U PaspsIHOCTH
KOJIUPOBAHUS

2.10

Anrebpa noruxku. BeickaspiBanus. Jlormueckue —onepanuu.  TaGmnuiel
WCTHUHHOCTU  JIOTUYECKHUX  ONEPAlMM  «OU3BIOHKLMS»,  «KOHBIOHKIUAY,
«MHBEpPCUS», <(UMIUIMKALUA», «IKBUBAJICHIUS». Jlornueckne BbIpaXKeHUS.
Beluucnenue  JOrMYecKOro 3HAYEHHs COCTABHOIO — BBICKA3BIBAHUSA  IIPH
U3BECTHBIX 3HAUEHUAX BXONAIIMX B HErO DIIEMEHTapHBIX BbICKA3bIBAHUM.
TaOnuipl HMCTUHHOCTU JIOTMYECKUX BbIpaxkeHWi. Jlormyeckue omnepauuu u
olepalMyd HaJ MHOXecTBaMH. Ilpumepsl 3aKOHOB  anreOphl  JIOTHKH.
OKBUBAJICHTHbIE MpeoOpa3oBaHMs JIOTUYECKMX BblpaxkeHui. Jlorumueckue
¢ynkuuu. IlocTpoeHne JIOTMYECKOro BBIPAKEHUS C JaHHOM — Talnuiei
uctuHHOcTU. Jlormueckue »snemMeHTHl KommbloTepa. Tpurrep. Cymmatop.
ITocTpoeHne cXxembl Ha JIOTMYECKUX JJIEMEHTaX IO JIOTHYECKOMY BBIPAKEHUIO.
3anuch JOTUYECKOTO BBIPAXKEHUS 110 JIOTHUECKON cxeme

WNHpopmaninoHHbIE TEXHOIOTHH

3.1

TexcroBbiit mponeccop. PenaktupoBanue u QopmarupoBanue. IIpoBepka
opdorpapun u rpammartuku. CpencrBa MOWCKAa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. Hcnonb3oBanue cruiei. CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCKH, oriaBieHue. O6naunbie cepBuchl. KomiekTuBHas padoTa ¢
JOKYMEHTOM. MHCTpYMEHTBI pEleH3UpOBaHUS B TEKCTOBBIX IPOIECCOpPaX.
HenoBast mepenucka. Pedepar. IlpaBuna 1uuTHpOBaHWS WCTOYHHKOB U
oopmrnenus 6udnuorpaduueckux ccbuiok. OpopmieHne Cucka JUTepaTypsl

IIpoBepsiemble TpeGOBaHUS K pe3y/1bTaTaM OCBOECHHMS OCHOBHOM
o0pa3oBartenbHON nporpammel (11 kiace)

Kon
MIPOBEPSIEMO
ro
pe3ynbTaTa

[TpoBepsiemble IpeIMETHBIE Pe3yIbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON
IpOTrpaMMBbl CpeTHEro 001ero 00pa3oBaHus

1

ITo Teme «{upoBast rpaMOTHOCTH




1.1

Hanmume npencraBieHui 0 KOMIBIOTEPHBIX CETSX W UX POJH B COBPEMEHHOM
mupe; 00 oOmMX MpUHIUNAX pPa3pabOTKU W (PYHKIIMOHUPOBAHHUS HHTEPHET-
MIPUITOKEHU I

1.2

YMeHue OpraHu3OBBIBaTH JIMYHOE HMH(OPMAIIMOHHOE TMPOCTPAHCTBO €
UCIOJIb30BAHUEM pPAa3JIMYHbIX CPEACTB LUGPPOBBIX TEXHOJOTUH; IOHUMAHUE
BO3MOXHOCTEH IU(PPOBBIX CEPBHCOB T'OCYNAPCTBEHHBIX YCIYT, LU(POBBIX
00pa30BaTENbHBIX CEPBUCOB; IOHMMAaHUE BO3MOXKHOCTEM U OrpaHUYeHUH
TEXHOJIOTMII HMCKYCCTBEHHOIO HHTEIUIEKTa B PA3JIMYHBIX O0OJACTIX; HaIU4Yue
OpeACTaBIeHU 00 MCIOJAB30BaHMM HMH(POPMALMOHHBIX TEXHOJIOTMH B
Pa3INYHBIX TPOECCHOHATBHBIX chepax

I[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

2.1

BrnaneHne TeopeTn4ecKuM anmnaparom, MO3BOJSIOUIMM ONPEAEIATh KpaTYalIiui
OyTh BO B3BEIIEHHOM Trpade H KOJMYECTBO MYyTEH MEXAy BepLIMHAMHU
OPUEHTHPOBAHHOI'O AlIMKINYECKOro rpaga

[To TeMe «ATTOPUTMBI M IPOTPAMMHPOBAHHEH

3.1

YMeHue uyuTaTh U I[OHUMAaThb MPOrPaMMbl, pPEATU3YIOLUIUE HECIO0XKHbIE
AITOPUTMBI 00PaOOTKH YHUCIOBBIX M TEKCTOBBIX JIAHHBIX (B TOM YHCJIE MAaCCHBOB
U CUMBOJIBHBIX CTPOK) Ha BBIODAHHOM JIi M3YUEHHUS YHUBEPCAJIBHOM S3BIKE
nporpaMMupoBanusi Beicokoro ypoBHs (Ilackane, Python, Java, C++, C#);
YMEHHUE aHAJM3UPOBATh AJITOPUTMBI C HCIIOJIB30BAaHUEM TaOJUI] TPACCUPOBKH;
ompenensiaTh 0e3 WCMONb30BaHUA KOMIIBIOTEpA PpEe3yJIbTaThl BBIMOJHEHHS
HECJIOKHBIX IPOrpaMM, BKJIIOYAIOIIMX LMKIbI, BETBJIECHUS U IOJIIPOrPaMMBI,
IIPU 33JJaHHBIX UCXOJHBIX IaHHBIX

3.2

YMmenue mMoanpuuupoBaTh rOTOBBIE MPOrpaMMbl Ul pEIIEHHs HOBBIX 3ajad,
HCIIOJIb30BaTh MX B CBOMX MporpamMmax B KayecTBE MOANpOrpamm (Ipoueayp,

yHKIHi)

3.3

YMeHue peanu3oBaTh JTalbl pPELHICHUS 337ad HAa KOMIIBIOTEpPE; YMEHUE
pean30BbIBaTh HAa BBIOPAHHOM JJISl W3YYEHMs SI3bIKE IPOrpaMMHUpPOBAHUS
Bbicokoro ypoBHs (ITackanb, Python, Java, C++, C#) TumnoBble aJropuTMsI
0o0pabOTKM  YHuCEN, 4YHMCIOBBIX  IIOCIENOBAaTEIbHOCTEM M MAacCHUBOB:
IpeJCcTaBiIeHue 4Kciaa B BHUJE HaOopa MPOCTHIX COMHOXUTENIEH; HaXOXKICHHE
MaKCUMaJIbHOW (MUHUMAaNbHON) IUGPBl HATYypaldbHOI'O YHMCIA, 3alHCAHHOTO B
CHUCTEME CUHCJIECHMsSI C OCHOBaHMEM, He mpesblmaroliuM 10; BblYMCIEHUE
00OOIIEHHBIX  XapaKTEpUCTUK  DJIEMEHTOB  MacChBa  WJIM  YHUCIIOBOM
MOCJIEI0BATENbHOCTH (CyMMBI, TPOM3BEAECHUS CPEIHEro apupMeTHYecKoro,
MUHUMAJIBHOTO M MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJUYECTBAa 3JIEMEHTOB,
YJIOBJIETBOPSIOIIMX 33/IaHHOMY YCIIOBHIO); COPTUPOBKY 2JIEMEHTOB MacCHBA

ITo Teme «MHpOpMaLIIOHHBIE TEXHOIOTHI

4.1

YMeHne Hucrnonan30BaTh KOMIIBIOTCPHO-MATEMATUYCCKHUE MOJCIIN JJIsI aHalin3a
O0BEKTOB H MponecCcoB: (I)OpMYJ'II/IpOBaTB oejib MOJCIUPOBAHHA, BBIIIOJHATH
aHaIn3 Ppe3yJIbTaTOB, IOJYYCHHBIX B XOAC MOACIUPOBAHUA; OLCHUBATH
AZICKBATHOCTh MOJCIN MOJACIIMPYEMOMY O6’bCKTy WA MpoLEeCCy; MPCACTABIIATh
PE3YIbTAaTbl MOACIINPOBAHUS B HAITIITHOM BU/JIC

IIpoBepsiemblie 3jieMeHTHI conep:xanus (11 kiace)

Kon

[TpoBepsieMblil AIEMEHT COJIEPHKAHUS




[Hudposas rpaMOTHOCTH

11

HpI/IHI_II/IHBI MNOCTPOCHUA MW allapaTHbBIC KOMIIOHCHTBI KOMIIBIOTCPHBIX ceTeit.
Certesble npotokosibl. Cetb MuTEpHET. Aapecanusa B cetn UatepHeTr. Cuctema
JOMCHHBIX UMCH

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mogaemu u wmojaenupoBanue. Llenmn monenupoBanusi. COOTBETCTBUE MOJEIU
MoJenupyeMoMy O00BeKTy WU mpoueccy. Dopmanu3zanus TpUKIaIHBIX 3a]ad.
[IpencraBieHne pe3yIbTaTOB MOJCIUPOBAHKS B BUJIE, YIOOHOM JJIsi BOCIIPHSITHS
gyenoBekoM. [ paduueckoe npepacraBieHNe TaHHBIX (CXEMBI, TAOIUIIBI, TpadUKH)

2.2

I'padsl. OcHOBHBIE MOHATHA. Bunbl rpadoB. Penienne anropuTMHyecKux 3anad,
CBSI3aHHBIX C AHAIN30M TIpadoB (IIOCTPOECHUE ONTUMAIBHOIO IYTH MEXIY
BepIIMHAMHU rpada, OIpeesieHHe KOIUYECTBA PA3IUYHBIX MyTEH MeXIy
BEPILIMHAMU OPHUEHTUPOBAHHOI'O ALMKIMUYECKOro rpada)

2.3

HepeBps. bunapHoe nepeBo. JIMCKpPETHBIE HUIPHI JIBYX WMIPOKOB C IIOJHOM
uHpopmanueil. [Tocrpoenue aepea nepedopa BapuaHTOB, ONUCAHUE CTPATErHU
UTPHI B TAOMYHOHN opMe. BEIMTPHINTHBIE CTpaTETruu.

Hcnonb3oBanue rpadoB U AEpeBbEB NPU ONUCAHUM OOBEKTOB M IPOLECCOB
OKPY’KAroIIero Mupa

ANTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

OHpe,I[eJ'ICHI/IC BO3MOJHBIX PE3YyJIbTATOB pa6OTBI HpOCTCﬁH.IHX aJIr'OpUTMOB
YIpaBJICHUA HUCIHOJIHUTCIAMHU W BBIYUCIUTCIIBHBIX aJII'OPUTMOB. OHpCI[GJIeHI/Ie
HCXOIHBIX OAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOXKCT 1aTb Tpe6yeMLII>i pe3yiibTaTt

3.2

Oranbl pelieHus 3agad Ha KommbioTepe. S3bik mporpammupoBanus (Ilackanb,
Python, Java, C++, C#). OcHOBHBIC KOHCTPYKIIMHU SI3bIKa MPOrPAMMHUPOBAHUSI.
Tunel JaHHBIX: LEJTOYUCIICHHBIE, BELIECCTBEHHBIE, CHMBOJIbHBIC, JIOTUUYECKUE.
Betnenusi. CoctaBublie ycioBusi. L{ukiel ¢ ycnoBuem. L{ukiibl o nepemMeHHOM.
Hcnonb30Banue TabIuL] TPACCUPOBKU

3.3

PazpaboTka u nmporpaMMHasi peanu3aiusi airTOPUTMOB PEIICHHUS THUIOBBIX 3a]1a4
6a3oBoro ypoBHs. [Ipumepsl 3a1a4: alnropuT™Mbl 00padOTKU KOHEYHON YHCIOBOM
MOCJIEI0BATENbHOCTH  (BBIYMCIICHHE CYMM, IIPOM3BEIEHHUM, KOIHW4ecTBa
DJIEMEHTOB C 3aJaHHBIMHU CBOﬁCTBaMH), AJITOPUTMBI aHAJIM3a 3allMCh 4YHCCII B
NO3ULIMOHHOM CHCTEME CUMCIICHHS, aIrOPUTMbl pELIeHHs 3a7ady MeTOJOM
nepebopa (MOMCK HauOOJBIIETr0 OOIIEro AENUTENs BYX HATypajbHBIX YHCEN,
IPOBEpPKa YHcia Ha MPOCTOTY)

3.4

OOpaboTka  CUMBOJIBHBIX  JaHHbIX.  BcTpoeHHble  (QYHKIUH  s3bIKa
IPOTrpaMMHUPOBaHUS JUIst 00pabOTKH CUMBOJIBHBIX CTPOK

3.5

TaOGnuuHble BeTMYUHBI (MACCHUBBI). AJTOPUTMBI pabOTHI C 3JI€MEHTaMH MacCuBa
C OJIHOKpAaTHBIM TIPOCMOTPOM MacCCHBa: CYMMHpPOBaHUE 3JIEMEHTOB MacCHBa,
MOJCUET KOJMYeCTBa (CYMMBI) DJIEMEHTOB MAacCHBA, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBHMIO, HaXOXKJIeHHE HauOoJsblIero (HaMMEHbIIEro) 3HAYEHUS
DJIEMEHTOB MAacCHBa, HAXOXJEHHE BTOPOTO [0 BEJIWYMHE HaMOOJIBILIEro
(HaMMEHbIIEro) 3HA4YeHMs, JIMHEHHBIH TOUCK DJJEMEHTa, I[epPecTaHOBKa
HJIEMEHTOB MAaCCUBa B 0OPAaTHOM IOPS/IKE.

CoprtupoBka ogHOMEpHOro MaccuBa. [IpocTeie METObI COPTUPOBKHU (HAPUMED,
METOJ Iy3bIpbKa, METO BEIOOpA, COPTUPOBKA BCTaBkamHu). [loanporpammsl




4 NudopmaninonHble TEXHOIOTHN

4.1 Ananu3 naHHbIX. OCHOBHBIE 33Jlayd  aHaM3a JAHHBIX: MPOTHO3UPOBAHUE,
KJaccuuKanus, KiacTepusalus, aHaiu3 oTkioHeHuil. [locienoBaTenbHOCTD
pelleHus 3a7a9 aHallu3a JaHHBIX: COOp MEePBUYHBIX JAaHHBIX, OYMCTKA U OICHKA
KauecTBa JaHHBIX, BBIOOP W (WJIM) TOCTPOCHHE MOJENH, IpeoOpa3oBaHHE
JAHHBIX, BU3yaN3alis JAHHBIX, HHTEPIIPETALHUS PE3yIbTAaTOB

4.2 AHanu3 JaHHBIX C TIOMOINBIO JJIEKTPOHHBIX Ta0nwil. BbIYMCIEHUE CyMMBI,
CpemHero apu(pMETHYECKOro, HaWOOJIBIIET0 ¥ HAUMEHBIIETO 3HAYCHHI
Jrana3soHa

4.3 KomnproTepHo-maTeMaTuyeckue MOJICIIN. OTaIsl KOMITBIOTEPHO-

MAaTCMaTUYCCKOTO MOJCIMPOBAHHA: IOCTAHOBKA 3aJadvu, pa3pa60TKa MOACIIN,
TECTUPOBAHUEC MOIACIIH, KOMHBIOTCpHBIﬁ OKCIICPUMCHT, aHaJIu3 Ppe3yJIbTaTOB

MOJICTTUPOBAHUS
4.4 UucneHHoe pellieHne ypaBHEHUH C IOMOIIBIO [10/100pa napameTpa
45 TaGmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. TabnuIa - mpeIcTaBIeHUe CBEICHHI

00 omHoTMHHBIX 0OBekTax. Ilone, 3amuch. Kimrou Tabiuuel. Pabora ¢ rorosoit
6a30i gaHHBIX. 3anojaHeHue 6a3bl AaHHBIX. [IoMck, copTUpoBKa U GUIBTpALUSL
3anMcei. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C IapamMeTpaMu.
Beruucnsemsle noss B 3ampocax.
MHuorotabanunble 0a3bl JaHHBIX. THIBI CBsI3el MeX1y TaOiauIaMu. 3ampochl K
MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

Jlnsi mpoBenieHus €MHOTO TOCYIapCTBEHHOro sk3amMeHa mo uHdpopmaruke (EI'D mo
uH(pOPMATUKE) HCIOJIB3YyeTCsl TMepedeHb (KoaupukaTtop) TMpoBepseMbIX TpeOOBaHUU K
pe3yabTaTaM  OCBOCHHSI OCHOBHOH  00pa3oBaTeNbHOW  MPOrpamMMbl  CpeIHEro  OOIIero
00pa30oBaHUs U SJIEMEHTOB COJIEP>KaHUSI.

IIposepsiembie Ha EI'D no nngopmarnke TpedboBanus
K pe3yJIbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHON NMPOIrpaMMbl
cpeaHero oouero o6pazoBaHus

Kon [IpoBepsiembie TpeOOBaHUS K TPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMO 00pazoBaTebHON MTPOTrpaMMBbl CPEHETO 00IIIEr0 00pa3oBaHUs
ro
TpeOOBaHU
1. 3HaTh (IOHUMATB)
1.1 [TonnMaHue OCHOBHBIX TMPHUHIMIIOB YCTPOWcTBA U (DYHKIHMOHUPOBAHUS

COBpPEMCHHBIX CTAllMOHAPHBIX H MOOMJIBHEIX KOMITIBKOTEPOB; TCH}ICHHI/Iﬁ
Pa3BUTHA KOMIIBOTCPHBIX TCXHOHOTHﬁ; BJIaACHUC HaBbIKaMH pa6OTBI C
OonepanvmOHHBIMHA CHCTEMaMH n OCHOBHBIMHU BUJaMu mporpaMMHOTO
obecrieueHust IJI PCIICHU A y‘-IC6HLIX 3aga4 110 BBI6paHHOfI crienuajain3anuu

1.2 Hamuuue npencraBneHnit o  0a30BbIX  NPUHLUIAX  OpraHU3alud |
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTei

1.3 [TonnMaHue OCHOBHBIX MNPUHLMUIOB JHUCKPETHU3allMM Pa3IMUHBIX BUJOB
uH(popMalun

14 [Tonumanue 06a30BBIX aIrOPUTMOB OOpPaOOTKM YHUCIOBOM M  TEKCTOBOM




uH(popMaluu (3amKUCh YUCENl B MO3UI[MOHHOM CHCTEME CUUCIIEHHUS, AETUMOCTb
LEJIbIX YHUCEJ; HAXOXKJEHHWE BCEX NPOCThIX YUCEN B 3aJaHHOM JUaIa3oOHE;
00paboTKka MHOTOpa3psAHBIX LENbIX YHCEN; aHallu3 CUMBOJIBHBIX CTPOK H
JIPYTUX), aJITOPUTMOB TIOMCKA U COPTUPOBKU

1.5

3HaHue (QYHKIUOHAIBHBIE BO3MOXXHOCTH HMHCTPYMEHTAIBHBIX CPEJICTB CpPEIbI
pa3paboTKu

1.6

Bnagenue oCHOBHBIMU CBEIEHUSMHU O 0a3ax JAaHHBIX, UX CTPYKTYPE, CPEACTBAX
cO3/1aHus U pabOoThl ¢ HUMU

1.7

IlonuMaHue BO3MOXKHOCTEH M OIPAHWYEHHM TEXHOJIOTMH HCKYCCTBEHHOIO
UHTEJUIEKTa B  pa3iMyHbIX oONacTsAX; HaJIMyue NpeAcTaBIeHUd 00
UCIIOJIb30BaHUH MH(POPMALMOHHBIX TEXHOJIOTUI B pa3IMYHbIX
podeCCHOHANIBHBIX chepax

1.8

BnageHne  TeopeTMYECKMM  ammaparoM, — IO3BOJIIOIIMM  OCYILECTBIISTH
IIPEACTABJICHUE 3aJaHHOIO HATYpPaJIbHOIO 4YHMCJIA B pPa3JIMYHBIX CHCTEMax
CUHCIJICHUS; BBINOJIHATh NPeoOpa30BaHUs JIOTUYECKUX BBIPAKEHUH, UCIIONIB3YS
3aKOHBI aJTeOphl JIOTUKH; OTPENENATh KpaTyalInii MyTh BO B3BEIICHHOM rpade
U KOJIMYECTBO IYyTEH MEXAY BEPLIMHAMHM OPUEHTUPOBAHHOIO ALUKIAYECKOIO

rpada

YmMmers

2.1

YMeHHE HCHOJIb30BaTh KOMITBIOTEPHO-MATEMATHYSCKHE MOJCIH JUIS aHAJIN3a
00BEKTOB M TMPOIECCOB: (POPMYITHPOBATH LIETh MOJCIUPOBAHUS, BBITIOJHATH
aHaJM3 pe3y/IbTAaTOB, IIOJNYYCHHBIX B XOJIe¢ MOJCIUPOBAHHS, OIICHUBATh
aJICKBaTHOCTh MOJICJIA MOJICIIUPYEMOMY OOBEKTY HIIM IPOIECCY; MPEICTABIATh
pe3ysIbTaThl MOJICIIMPOBAHUS B HATJISITHOM BHJIE

2.2

YMenue  kinaccu(uUMpPOBATH  OCHOBHBIE — 3aJaud  aHaJIW3a  JaHHBIX
(mporHo3upoBaHue, KiaccUpUKalMs, KiIacTepu3alMs, aHalIW3 OTKIOHEHWH);
MOHMMATh TOCJEA0BAaTENbHOCTh pEUIeHMs] 3a/Jad aHaliu3a JaHHBIX: cOop
NEPBUYHBIX JIaHHBIX, OYMCTKAa W OIEHKAa KadyecTBa JIaHHBIX, BHIOOp M (MJIN)
IOCTPOCHHE MOJIeNM, IpeoOpa3oBaHHUE JaHHBIX, BU3yallU3alUsl JIaHHbIX,
MHTEPIIpETALNS PE3YIbTAaTOB

2.3

YMmenue omnpenensite MHOOPMAIMOHHBIH 00BEM TEKCTOBBIX, IpaduUyecKux H
3BYKOBBIX JAHHBIX MpU 3aJlaHHBIX [apaMeTpax [AUCKpeTU3aluu. YMeHHe
ONPEAEIATh CPENHIOK CKOPOCTh IEpPENadyd JaHHBIX, OLICHMBATb H3MEHEHHUE
BPEMEHM Iepelayd MpU U3MEHEHUU HHPOPMAIMOHHOTO O0beMa JaHHBIX U
XapaKTepUCTHK KaHajia CBA3H

2.4

YMeHue CTpouTh KOJ, 00ECIeUrBAIOIINNA HAUMEHBIITYI0 BO3MOXKHYIO CPEIHIOI0
JUTMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHHe HCIOJIb30BaTh Ipru pCHICHUUN 3aJayd CBOIMCTBA IMO3MIIMOHHOM 3aIlMCH
YUCCII, aJrOPpUTMBI IIOCTPOCHHA 3allMCHh YHCIa B MO3UIIMOHHON CHCTEME
CUHUCICHUA C 3aJaHHBIM OCHOBAHUCM W IIOCTPOCHUA UYHUCIIA 110 CTPOKE,
co;lepmameﬁ 3alliuCh J3TOro 4ucia B HO3HHHOHHOI>'I CHUCTEME CYHCICHHA C
3aIaHHBIM OCHOBAaHHUCEM; YMCHHC BBIIIOJIHATH apI/I(i)MeTI/I‘-IeCKI/IC ornepannuu B
MMO3HMITMOHHBIX CUCTEMAX CUMCICHUS

2.6

YMmenune CTPOUTH JIOTHYECKOEC BBIPAXKCHUC B )IPIST)IOHKTHBHOI;'I M KOHBIOHKTHUBHOMH
HOPpMaJIbHBIX (bopMax 1o SaﬂaHHOﬁ Ta6J'II/II_[e HCTUHHOCTH, UCCIICA0OBATH o0acThb
HCTUHHOCTH BBICKA3bIBaHUA, COJACPKAIICTO NECPEMCHHBIC, PCIIATh HECIOXKHBIC




JIOTUYECKHE YPaBHEHUS

2.7

YMeHue pemaTh aJrOpUTMHUYECKHE 3aJaud, CBS3aHHBIE C aHAJIM30M TpadoB
(3a1auu  MOCTPOEHMSI ONTHUMAJIBHOTO TMYTH MEXIy BeplIiMHaMu rpada,
ONpeAeNeHUs  KOJIMYECTBA  Pa3IMUHBIX  IMyTe  MEXIy  BEpLIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

2.8

VYMeHue HCIonb30BaTh JEPEBbs INPU aHAIU3E€ U IIOCTPOEHUU KOIOB M UL
npeCTaBiIeHUs apu(METHUECKUX BBIPAKEHHM, IPU PEIICHUH 3a/a4 MOHUCKA U
COPTUPOBKHM; YMEHHE CTPOUTh JEPEBO UIPHl IO 33aJaHHOMY aJTOPUTMY;
pa3pabaTbiBaTh U 0OOCHOBBIBATH BBIMTPHIIIHYIO CTPATETUIO UTPHI

2.9

YmMmenue AHAJIIM3UPOBATh aJITOPUTMBI C HCIIOJIB30BAHUEM Ta6J'II/II_[ TPAaCCUPOBKH;
OIpCACIIATh 0e3 HCIOJIb30BaHUS KOMIIBIOTCpa PE3YJIbTAThl BBIIIOJIHCHUA
HECJIIOKHBIX IIpOorpaMM, BKIIOYAIOMIUWX IMUKIIbI, BETBJICHHUA H IIOAIIPOIpaMMBbI,
IIpU 3aJaHHbIX UCXOJHBIX JaHHBIX

2.10

YMeHne onpenensTh CI0KHOCTh HM3y4aeMBIX B Kypce 0a30BBIX aJTrOpPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKAa MacCuBa, IepeOopHbIe
QJITOPUTMBI, TBOMYHBII MIOUCK) U IPUBOAUTH IPUMEPHI HECKOJIBKUX AJITOPUTMOB
Pa3HOM CI0KHOCTHU I PELLIEHUS OJTHOM 3a/1a4uu

211

Brnagenne yHUBEpCATbHBIM SI3BIKOM IMPOTPAMMHPOBAHHS BBICOKOTO ypPOBHS
(ITackanb, Python, Java, C++, C#), npeacrapneHUsIMU 0 6a30BbIX TUIIAX JAHHBIX
U CTPYKTYpax JaHHBIX; YMCHHE WCIOJIb30BaTh OCHOBHBIC YIIPABJISIONINE
KOHCTPYKIIMU; YMEHHE OCYIICCTBIISITh AaHAIM3 MPEIJIOKCHHON IMPOrpaMMBbl:
OTIPECIIATh PE3YAbTATHl PA0OOTHI IPOTPAMMBI ITPH 33JAHHBIX HCXOIHBIX JAHHBIX;
OIPENeNATh, NMPH KaKUX MCXOJHBIX JAHHBIX BO3MOXKHO IMOJIyYCHHE YKa3aHHBIX
PE3YJIbTATOB; BBIABIATH JaHHBIC, KOTOPHIC MOTYT NIPUBECTH K OIMIMOKE B padoTe
nporpaMMsbl; (HOPMYJIUPOBATh MPEUIOKEHHUS IO YIYYIICHUIO MPOrPaMMHOIO
KOJIa

212

YMeHue  peaqu3oBbIBaTH  Ha  BBIOPAaHHOM Ul U3YyY€HHUS  SI3bIKE
nporpaMMupoBanusi Bbicokoro ypoBHs (Ilackamb, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI OOpaOOTKH 4YHCEN, YUCIIOBBIX IMOCJIEI0BAaTEIbHOCTEH U
MacCHBOB: MpPEJACTaBIECHUE YHUCIAa B BHJE HAOOpa MPOCTBIX COMHOXHTEIEH;
HaXO0X/IEHWE MaKCUMalbHOM (MUHHMMaJIbHOW) LM@PHI HATypaJbHOIO YHCIIA,
3allCAaHHOTO B CHCTEME CYMCIEHUS C OCHOBAHMEM, HempeBblmaromum 10;
BbIUKCJIEHHE OOOOIIEHHBIX XapaKTEPUCTHK JIEMEHTOB MaccHBa WM YUCIIOBOM
MOCJIEI0BATENbHOCTH (CYMMBI, TPOM3BENEHUS CPEIHEro apupMEeTHYECKOro,
MUHUMAJIBHOTO M MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJUYECTBAa 3JIEMEHTOB,
YJIOBJIETBOPSIIOIINX 3aJJaHHOMY YCJIOBHUIO); COPTHPOBKY 3JE€MEHTOB MAacCHBA;
YMEHHME HCMOJIb30BaTh B IpOorpaMmax JaHHbIE PA3JIMYHBIX TUIIOB C YYETOM
OTrpaHMYEHUN Ha AMAMA30H UX BO3MOKHBIX 3HAUYEHUM, IPUMEHATD IIPU PELICHUU
3aJa4 CTPYKTYphl JaHHBIX (CIUCKH, CJIOBAapH, CTEKH, OUYEpeIH, [EPEBbHs);
OPUMEHSTh CTAaHAApPTHbIE W COOCTBEHHBIE MMOJNPOrpamMMbl JJsi 00pabOTKH
YHUCIIOBBIX JAHHBIX W CHMBOJIBHBIX CTpPOK; HCIOJB30BaTh IpU pa3paboTke
nporpamMM OMOIMOTEKH MOANPOrpaMM; YMEHHE UCTIOIb30BaTh CPEICTBA OTIAIKU
IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

YMeHre UCIoJIb30BaTh JIEKTPOHHBIC TaOJWIIBI TSl aHAIN3a, MPEACTABICHUS U
00paboTKK NaHHBIX (BKIIIOYAs BHIOOP OMTHMAIBLHOTO PELICHUs, MOA00p TUHUU
TpEeH/a, pelIeHre 3a1a4 MPOTHO3UPOBAHMS); YMEHHE MCIOJIb30BaTh TaOJMYHBIE
(pensioHHBIE) 6a3bl JAHHBIX U CIIPABOYHBIE CHCTEMBI

2.14

YMeHre OpraHW30BBIBATH JIMYHOEC HMH(POPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIONIb30BAaHUEM PA3JIMYHBIX CPEACTB MH(PPOBBIX TEXHOJIOTHIA, ITOHUMAaHHE




BO3MOXKHOCTEH LU(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, HU(PPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB

IlepeyeHb 3j1eMEeHTOB colepKkaHusi, npoBepsieMbix Ha EI'J
no uHopmaruke

Kon

[IpoBepsieMblIii AIEMEHT COJIEPHKAHUS

[{udposast rpaMOTHOCTD
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OCHOBHBIE TCHJICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TexHOJIOTHH. [lapamiensHbie
BBIYKCIICHHS. MHOTOIPOIICCCOPHBIEC CHCTEMBI. PacnpeneneHHbIe
BBIUMCIIUTEILHBIC CUCTEMBI U 00pab0TKa OOBIINX JaHHBIX

1.2

[IpyHIMIIBI MOCTPOEHHUSI W amnmnapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie mporokosibl. Cerb HMHTepHer. Appecanuss B cetu VHTepHer.
ITporokonsl creka TCP/IP. Cucrema nomeHHbsix uMmeH. Pa3nenenue IP-cetn Ha
MMOJICETH C IMOMOIIBIO MAaCOK ITOICETEH

1.3

QaitnoBas cucrema. [louck B QaitnioBoil cucreme. IlpuHuunbl pa3menieHuss u
UMEHOBaHMs ¢ailioB B joiaroBpeMeHHod namstu. [laGmoHbl ans onucaHus
rpymi ¢ainos

14

CKOpOCTB rnepcaadu JaHHBIX. 3aBHCUMOCTh BpCMCHHU nepcaadu oT
I/IH(l)OpMaLII/IOHHOFO obbeMa JAaHHBIX U XapaKTCPUCTUK KaHaJla CBA3U

1.5

[Mudposanne ganapix. CHMMETpUUYHBIE U HecuMMeTpruuHble mUdpsl. [Iudps
npoctoi 3amensbl. udp Llesaps. [ludp Bmwkenepa. Anroputm mmdpoBaHus
RSA

1.6

Konpl, no3Bosstomye oOHapyKUBaTh U UCTIPABIATH OLIMOKH, BO3HUKAIOIIUE TTPH
nepenade naHHbIX. PaccrosHme XsmmuHra. KoaupoBaHue ¢ IHOBTOpPEHHEM
6uroB. Koapl XaMmuHra

TeOpeTI/IquKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I

2.1

JBonuHoe  kogupoBaHuWe. PaBHOMEpHBIE UM  HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHNH, 3alIMCAHHBIX C MIOMOIIBI0O HEPABHOMEPHBIX KOJOB.
VYcnosue ®ano. [locTpoeHre OQHO3HAYHO AEKOAUPYEMBIX KOJOB C MOMOUIBIO
Jepesa

2.2

Teopernueckne MOAXOJIbl K OLIEHKE KOJUYeCTBa HHGpopMalMu. EIuHUIEI
U3MEpeHUsl KojudecTBa HHPopManuu. AJspaBUTHBIM NOAXOJ K OLEHKE
KoJinyecTBa HH(pOpMaMM. 3aKkoH aJJUTUBHOCTH HHpopMmanmu. Dopmyna
Xaptinu. Undpopmanus u BepositTHocTs. Gopmyna [llennona

2.3

Cuctembl cuucieHus. Pa3BepHyTas 3amuch LEIBIX W JPOOHBIX 4YHCENT B
MMO3HIIMOHHOM cHucTeMe cuMciieHus. CBoOHMCTBa MHO3WIIMOHHON 3alliCH 4YHCIIA:
KOJTMYECTBO UG B 3alUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAaHUE CHCTEMBI
CUMCIJICHMsI. AJITOPUTM MEPEeBOJIa LEIO0ro Yncia U3 P-uyHOM cUCTeMBbl CUUCIEHUS
B JICCATUYHYIO. AJITOPUTM TEPeBOia KOHEUHOU P-w4HOI poOu B IECATUUYHYIO.
AJNTOpUTM MepeBoja IIEJI0ro0 4Yucia U3 JIECATUYHOM CHUCTEMbI CUHClieHus B P-
nuHyro. IlepeBonx KoHeWHOW JmecATUYHON Apodu B P-wunyro. JIBonuHas,
BOCbMEPUYHAS U LIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBS3b MEK]ly HUMU.
Apudmerraeckue onepanuy B MO3UIIMOHHBIX CUCTEMaX CUUCICHUS




2.4

Tpoanaﬂ YpaBHOBCUICHHAsA CHUCTEMA  CUHCIICHUA. I[BOI/ILIHO -ACCATUYHAs
CHUCTEMA CUHUCIICHUA

2.5

KomupoBanue TtekctoB. KommpoBka ASCII. OpHOOalTHBIE KOIUPOBKH.
Cranmapr UNICODE. Kommposka UTF-8. Omnpenenenue uHGOPMALMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUNA

2.6

KonupoBanue nzoOpakenuii. Onenka nHHOPMAIIMOHHOTO 00beMa TrpapruuecKux
JaHHBIX HPH 3aJaHHBIX pa3pClICHUN U FJ'IY6I/IHC KOOAUpOBaHUA LIBCTA. HBGTOBBIG
MO/IEIIH.

KomunpoBanue 3Byka. OneHka WHPOPMAIIMOHHOTO O0BEMa 3BYKOBBIX JIAHHBIX
NPY 33J]aHHBIX YaCTOTE JUCKPETH3AIMH U Pa3PsITHOCTH KOJTUPOBAHHUS

2.7

Anrebpa noruku. IloHsiTHE BBICKa3bIBaHMs. BbICKasbBaTenbHbBIE (OPMBI
(mpenukatsl). KBaHTOpHI CyIIeCTBOBAHMS X BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOuuubl HMCTUHHOCTU. Jlornueckue BBIPAKEHMUS.
Jlornueckue ToxxaecTBa. Jlorndeckue onepanyuy 1 onepanyuy Haj MHOKECTBAMM.
3akoHBl anreOpbl JIOTUKA. OKBHUBAJICHTHBIC TPE0OPa30BaHUS JIOTHUYECKHUX
BbIpakeHMi1. Jlornueckue ypaBHEHNs U CUCTEMBI YPaBHEHUI.

Jlornueckue (QYHKIUU. 3aBUCHMOCTb KOJHMYECTBA BO3MOMKHBIX JIOTUYECKUX
(GyHKLUH OT KOJIMYECTBA apryMEHTOB.

Kanonunueckue popmbl JJIOTHYECKUX BBIPAXKEHUN

2.8

COBCpHIGHHI)IG JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMI)I )
AJITOPUTMBI UX ITIOCTPOCHUA 110 Ta6JII/ILIC HCTHHHOCTH

2.9

Jlornueckue osneMeHTHl B cocraBe KommbioTepa. Tpurrep. Cymmarop.
Muoropaspsansiii cymmarop. [locTpoeHre cxeM Ha JOTHYECKUX JIEMEHTaXxX I0
3aIaHHOMY JIOTHYE€CKOMY BBIPKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXXKEHUS I10
JIOTUYECKOU CXeMe

2.10

Monenn u monenupoBanue. Llenum monenupoBaHus. ANEKBaTHOCTb MOJAEIU
MoJenupyeMoMy o0BEeKTY Hin npoueccy. @opmanu3anus IpuKIaIHbIX 3a/1a4.

[TpencraBieHne pe3ynbTaTOB MOJICIMPOBAHUS B BUJIE, YA0OHOM ISl BOCTIPUSTHS
yesoBekoM. ['paduueckoe npeacTaBiieHne JaHHBIX (CXEMBbI, TaOJIULbI, TPadUKH).
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[IpencraBinenue I1enbIX 4YHMCEd B MaMATH KoMmmbioTepa. OrpaHUYeHHOCTh
JMana3oHa 4uceNl INpU OTpaHUYEHUM KojauuecTBa paspsnoB. llepenonnenne
paspsnHoi ceTku. be3sHaKkoBbIE M 3HAKOBBIC JIAHHBIE. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJTHUTEIIbHBINA KOJ OTPULIATEIbHBIX YUCEIL.

[ToOuToBele noruueckue omnepauuu. Jlormdeckuil, apupmeTHueckuii u
mukinyeckuit  capur. Iludposanne ¢ mnomompio NOOUTOBONM OmNeparuu
«uckmovaromee NJIN»

2.12

IIpencraBieHne BENIECTBEHHBIX YMCE B MAMATH KOMIIBIOTEPA. 3HAYAIAs YacTh
U TMOopanoK uyucia. /lpama3zoH 3HadeHMH BellecTBEHHBIX uwucen. [IpoOiemsl
XpPaHEHUs BEILIECTBEHHBIX YMCEI, CBA3aHHBIE C OrPAaHUYEHHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHHE omnepanuil ¢ BEIIECTBEHHBIMH YHCIAMHU, HAKOILJIEHUE
OLIMOOK MPU BBIYUCICHUAX

2.13

I'padsl. OcHoBHBIE TOHATHSA. Buasl rpados. Omucanue rpagoB C MOMOIIBIO
MaTpUIl CMEXKHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3ajlay, CBS3aHHBIX C aHaimu3oM rpadoB (IIOCTpOEHHE
ONTUMAJIBFHOTO MYTH MEXAYy BepUIMHaMH rpada, ompeaeraeHue KOoJIMYecTBa
pa3IMYHBIX IIyTeM MEXIy BEpIIMHAMU OPHUEHTUPOBAHHOIO ALUKINYECKOTO

rpada)




2.14

HepeBws. bunapuoe paepeBo. JlepeBbs momcka. CrmocoObl 00xoma nepesa.
[IpencraBnenne apuMeTHUecKUx BBIpAKEHUH B BUjAE aepesa. Vcrosb3oBaHue
rpadoB U AEPEBHEB NIPH OMHCAHUN OOBEKTOB U IPOLIECCOB OKPYKAIOLIETO MUPA

2.15

JlMcKpeTHBIE UTPBI IBYX UTPOKOB C MOIHON MH(OpMarueid. [loctpoenue nepesa
nepebopa BAapUAHTOB, OIMCAHME CTPAaTErMu UIpsl B TaONMYHOM (opMe.
BrarpslIiHbie ¥ MPOUTPHIIIHBIEC TO3ULHUHA. BBIUTPBIIIHBIE CTpATErUU

2.16

CpenctBa  HMCKYCCTBEHHOTO  HMHTEUICKTa.  MaeHTHHKAUsS W MOUCK
n300paxKeHuii, pacro3HaBaHue Jull. Vcnonb30BaHWE METOJ0B HCKYCCTBEHHOT'O
MHTEJUIEKTa B 00yJaromux cucteMax. Vcroap30BaHne METO/I0B HCKYCCTBEHHOTO
WHTEJUIEKTa B poOoToTexHuke. IHTepHeT Bemieii. HeltpoHHble ceTn

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanusanus noHATUA anropurma. Mammza TeropuHra Kak yHUBEpCalbHas
MOJIE/Ib BBIYMCIICHUI

3.2

OueHka cIOXKHOCTH BblYMCIEHUH. Bpems paOoTsl M 00bEM HCIONB3yeMOM
namMsATH, HUX 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIIO)KHOCTU aJITOPUTMOB. AJTOPUTMBI MOJIMHOMHUAIBHON
cioxxHoctu. IlepeOopHble anroput™mbl. [IpuMepsl pa3IUYHBIX AJITOPUTMOB
pelIeHys OHOM 3a7auu, KOTOPbIE UMEIOT PA3IMUYHYIO CI0KHOCTh

3.3

OnpezneneHre BO3MOXKHBIX pPe3yJIbTaTOB PA0OTHI TMPOCTEHININX aAITOPUTMOB
YIPAaBICHUS HCIOJIHUTEISIMU M BBIYHACIUTEIBHBIX aJIropuTMoB. OmnpeneneHue
UCXOJHBIX JJAHHBIX, IPY KOTOPBIX AJITOPUTM MOXKET JaTh TPEOyeMbIl pe3ybTaT

3.4

AnroputMbl 00pabOTKM HATYpalIbHBIX YHUCEN, 3alMCAHHBIX B ITO3HIIMOHHBIX
CHUCTeMaxX CYMCJICHHMS: pa30MeHue 3amuch 4YHcia Ha OTHCNbHBIE LUQPEI,
HAaXOXJEHHE CYMMBI M MpoHM3BeAeHHS (P, HAXOXKACHHE MaKCHUMAIbHON
(MMHUMAaJIBHON) IUQPBI.

[IpencraBinenue yucia B BujAe Habopa MPOCTBIX COMHOXHTENEH. AJITOPUTM
OBICTPOTO BO3BEACHUS B CTEIEHb. [IOMCK MPOCTHIX YUCEN B 33/1aHHOM JHAIla30HE
C TIOMOIIBIO AITOPUTMA «perieTo IpaTocheHa

3.5

MHOFOp%pHI{HHC OCJIbIC YKUCiia, 3ada9un JJIMHHOMN apI/I(l)MeTI/IKI/I

3.6

Azbik nporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tumnsl gaHHBIX:
[IEJIOYMCIICHHBIC, BEIICCTBEHHBIC, CHMBOJBHBIC, JIOTHYECKHE. BeTBieHUs.
Cnoxnsie ycnoBus. Lukisl ¢ yenoBueM. L{UKIIbI 10 NEpeMEHHOM.

O06paboTka NaHHBIX, XpaHIMMXCA B (ainax. TekcToBble M NBOWYHBIE (haiIIbl.
@aiinoBele nepeMeHHble ((aiinoBble ykazaTenu). Urenue u3 ¢aiina. 3anmuch B
daiin.

Pazbuenue 3amaum Ha monzanaun. [logmporpammsel (mpouenypsl U GYHKIUH).
Hcnonp30BaHne CTaHIaPTHON OMOINOTEKH S3bIKa MPOTPaMMHUPOBAHUS

3.7

PCKprI/ISI. PeKprI/IBHBIe npoucaypsr u (byHKI_II/II/I Hcnonw3oBaHnue creka JJIA
opraHu3an pEKYPCHUBHBIX BbI3OBOB

3.8

Uucnennple MeTOAbl. TOYHOE W MPUOTMHKEHHOE pelieHus 3aaadd. YHClIeHHOe
pellieHrne ypaBHEHUH C TOMOIIBbIO TMoa0opa mapamerpa. UWCIEHHBIE METOIbI
pelIeHus] ypaBHEHHWI: MeToJx Tmepedopa, METOJ TMOJIOBHHHOTO JICJICHUSI.
[TpubnmkeHHOe BBIYMCIEHUE AJIUH KPUBBIX. BhruucieHnue momianeit ¢uryp c
MTOMOIIBI0 YHCIICHHBIX METOJIOB (METOM MPSMOYTOJHbHUKOB, METOJ TPAICIIHii).
[Tonck wmakcumMyma (MHHHMYMA) QYHKIIMH OJHOW TEpEMEHHOW METOJA0M
MMOJIOBUHHOTO JEICHUS




3.9

O06paboTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoeHHBIE ~ (QYHKIIMH  s3BIKA
OpOrpaMMHUpPOBaHUS  JUIsi  0OpaOOTKM  CHUMBOJIBHBIX  CTPOK.  AJTOPUTMBI
00pabOTKH CHUMBOJBHBIX CTPOK: IOJCYET KOJMYECTBA IMOSBJICHUI CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKH Ha CJOBa IO NPOOETHHBIM CHMBOJAM, IOUCK
MOJICTPOKHM BHYTPH JIaHHOW CTPOKH, 3aMEHa HaiJICHHOW MOJCTPOKH Ha APYTYIO
cTpoky. ['eHeparusi BceX CJIOB B HEKOTOPOM ay(paBUTE, YIOBICTBOPSIOIINX
3aJJaHHBIM orpaHuveHusM. [IpeoOpa3oBaHue 4uClia B CUMBOJBHYIO CTPOKY H
obpatHO

3.10

MaccuBpl M MOCIIENOBATENBHOCTH 4YMced. Bbruncienue  0000IIEHHBIX
XapaKTEePUCTHK 3JEMEHTOB MacCHBa WM YHUCIOBOH IOCIIEAOBATEILHOCTH
(cymMBbI, TIpOU3BEACHUS, CPEAHEro apu(METUYECKOr0o, MHHUMAIBHOTO |
MaKCHUMaJbHOTO 3JEMEHTOB, KOJHYECTBA DJIEMEHTOB, YJOBJICTBOPSIOIIUX
3aJJaHHOMY YCIIOBUIO). JIMHEWHBIII MOMCK 3aJaHHOrO 3HAUYEHHUS B MAacCCHUBE.
AnropuT™Mbl paboTBl C 3IEMEHTAMH MacCcuBa C OIHOKPATHBIM IPOCMOTPOM
maccuBa. CopTUpoBKa OJHOMEpHOro MaccuBa. [IpocTeie METOIBI COPTUPOBKHU
(Meron my3blpbKa, METOJA BbIOOpa, copTHpoBKa BcTaBKamu). CopTupoBka
cnusiuueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). J{BonyHbIi
MIOWCK B OTCOPTHPOBAHHOM MacCHBE

3.11

JlBymepHbIE MaccuBbl (MAaTpHIlbl). AJTOPUTMBI  00paOOTKHA  JBYMEPHBIX
MacCHUBOB: 3allOJJHEHME JBYMEPHOTO YHCIOBOTO MaccHBa 10 3aJaHHbIM
IpaBUJiaM, MOMUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYMCIIEHHE MaKCHUMyMa
(MHUHUMYMa) ¥ CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOLIOB JBYMEPHOI'O MacCHBa

3.12

CnoBapu  (acconuaTHBHBIE  MacCHBBL,  OTOOpaxeHHs).  XDII-TaOJHUIIBIL.
[TocTpoenue anhaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTA

3.13

Crexku. AmnHanu3 nOpaBWIBHOCTH CKOOOYHOTO BBIpaKE€HHUSA. BblumciieHue
apru(MEeTHUECKOro BBIpaKEHUs, 3alIMCAHHOT0 B MocTdukcHoi popme. Ouepenu.
Hcnonp3oBaHue ouepeau Al BpEMEHHOTI'O XpaHEHUS! TaHHbIX

3.14

Anroput™mbl Ha rpadax. IlocTpoeHne MHHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BELLICHHOTO CBSI3HOI'O HEOPHEHTUpOBaHHOTo rpada. KommdecTBo pa3inuyHbIX
nyTed MeXJy BepIIMHAaMU OPHEHTHPOBAHHOIO AlMKIMYECKOro rpada.
Anroput™m JleMKCTpbI

3.15

HepeBps. Peanuzanms nepeBa C IMOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounaphble) nepeBbs. IlocTpoeHue nepeBa A 3aaHHOTO apU(METHUECKOTO
BbIpaxkeHHsl. PekypcrBHbBIE anroput™Mbl 00xoja aepea. Mcrnonb3oBaHue cTeka u
ouepean i 00Xo/a AepeBa

3.16

JluHaMu4yeckoe MporpaMMUpPOBAaHUE KAK METOJ PELICHUS 3a/1a4 C COXpaHEHUEM
IIPOMEKYTOUHBIX PE3YJIBTATOB. 3aJ]a4M, PEIIaeMbIe C TOMOUIBI0 JUHAMUYECKOTO
IPOTrPaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIMHN, MOACYET KOJIMYECTBA
BAPUAHTOB, 3314l ONITUMH3ALNN

3.17

[Tonstne 00 OOBEKTHO-OPUEHTHUPOBAHHOM NPOrpaMMHUpOBaHUU. OOBEKTH U
kiaccel. CBoiicTBa U MeTOAbl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
PazpaboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOJIXOA.
Wukarncynauuys, HaclieJoBaHue, ToJIuMophu3m

HupopmalinoHHbIe TEXHOJIOTUN

4.1

Amnanus JaHHBIX. OcHOBHBIC 3ala4yi aHalin3da MOaHHbIX: IMPOrHO3UPOBAHUC,
KJ'IaCCI/I(l)HKaHI/Iﬂ, KiraCTepusanus, aHaJlInu3 oTkinoHeHni. IlocnemoBaTenbHOCTD




pelleHus 3a7a4 aHalln3a JaHHBIX: cOOp MEPBUYHBIX TAHHBIX, OUUCTKA U OIEHKa
KauecTBa JaHHBIX, BBIOOpP W (WJIM) IOCTPOCHUE MOJENH, Mpeodpa3oBaHUe
JTAHHBIX, BU3yallu3allus JAHHBIX, MHTEpIpeTalus pe3ynbraToB. [Iporpammubie
cpenctBa U MHTEpHET-cepBUCH ISl OOpaOOTKU M TPEICTABICHUS IaHHBIX.
bonbimme nannple. MammHHOE 00y4YeHHe

4.2

AHanu3 JaHHBIX C TOMOIIBIO JJIEKTPOHHBIX TaOMUI. BhunciIeHHE CYMMBI,
CpemHero  apu(pMETHYECKOro, HauOoJbIIero (HAaUMEHBIIETO)  3HAYCHUS
nuana3oHa. Berumcnenue kodp@UIMEHTa KOPpENSIUH JBYX PSJJIOB JTaHHBIX.
[Toctpoenne cTONOYATHIX, JIMHEHUYATHIX W KPYroBHIX auarpamm. I[loctpoeHue
rpaduxoB ¢pynknuii. [lonbop nuHUM TpeHaa, peleHue 3a/1a4 IPOTHO3HPOBAHHUS.
Penrenue 3a1a4 onTHMU3AIMK C TIOMOIIBIO 3JICKTPOHHBIX Ta0JIUIY

4.3

JuckpeTn3anus NP MaTEeMaTUYeCKOM  MOJICIIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MoenupoBaHue JBIKEHUS. MoaenupoBaHue OHOJIOTHYECKHX
cucreM. MareMaTHUeCKUe MOJEIM B JKOHOMHKE. BblumciuTenbHbIC
IKCIIEPUMEHTHI ¢ MojensMu. OOpaboTka pe3ynbTaToB 3KCIepuMeHTa. MeTon
HAaUMEHBIIUX KBaapaToB. OIlIEHKa YHCIOBBIX MapaMeTpPOB MOACIUPYEMBIX
O00BEKTOB M TIPOIECCOB. BoccTaHOBIEHHME 3aBHCHMOCTEH MO0 pe3ylibTaTam
IKCIIEPUMEHTA

4.4

BeposiTHOCTHBIE ~ MOAECIH. Meronsl  Monte-Kapio. NmurannonHoe
MojenupoBaHue. CUCTEMbI MAaCCOBOTO 0OCTYKUBaHUS

4.5

TaGmuunble (pensiuoHHbIe) 0a3bl JaHHBIX. TabyuIa - IpeICcTaBICHUE CBEACHUIN
00 ogHOTHIHEIX 00BekTax. Ilome, 3amucek. Kirou tabmumnel. Pabora ¢ rorosoit
0a30l JaHHBIX. 3amoyiHeHUe 0a3bl AaHHBIX. [louck, coOpTUpOBKa U (UIBTpaIUs
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C IapaMeTpamH.
Brrumcisiemsbie 1mosis B 3ammpocax.

MHuoroTtabnanunble 0a3bl JaHHBIX. TUIBI cBsi3ed Mexay Tabinuamu. BHemnui
kitou. [lemocTHOCTh 0a3bl TaHHBIX. 3aMPOChl K MHOTOTAO0IMYHBIM 06a3aM JTaHHBIX

4.6

TekcroBblii mporeccop. CpencTBa MOWMCKa W aBTO3aMEHBI B TEKCTOBOM
nporieccope.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE  JIOKyMEHTBHL.  CHOCKH,
ornaBnenue. [lpaBuia  UUTUPOBAaHHMA  HMCTOYHUKOB M odopMmIeHUs
OuOIMOrpaPUIECKUX CCHIIIOK




