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OO1ee 9ncIo 4acoB, PEKOMEHOBAHHBIX JJIsl M3y4eHHUs HHPopMaTHKu — 272 yaca: B 10
kinacce — 136 gacoB (4 gaca B Hefnenio), B 11 kinacce — 136 gacoB (4 4yaca B HEZE0).

COJEPKXAHUE OBYYEHUSA

10 KITIACC

HudpoBasi rpaMOTHOCTH

TpeGoBanust TeXHUKHU 0€30MACHOCTH U TUTHEHBI IPU paboTe ¢ KOMIBIOTEpaMH U APYTUMU
KOMITOHEHTaMU ITU(POBOTO OKPYKEHHUS.

[IpuHnumer paboThl KOMIIBIOTEPOB U  KOMIBIOTEPHBIX CHUCTEM. ApXHTEeKTypa ¢oH
Heiimana. ABTomMaTH4ecKoe BBINOJHEHUE TPOrpaMMBbl IiporieccopoM. OrnepaTruBHasi, HOCTOSTHHAS
U J0JATOBpeMeHHas mamsaTh. OOMEH JaHHBIMH C TOMOINbI0 IHH. KoHTposuiepsl BHEIIHHMX
ycTpoicTB. [IpsiMoil 1oCTyI K TaMsITH.

OCHOBHBIE  TEHJACHIIMM Pa3BUTHA KOMIBIOTEPHBIX TexHojoruid. [lapamiensHbie
BblUMCIIEHUs.  MHorompoueccopuble  cucteMbl.  CynepkoMibloTepbl.  PacmnpenenéHubie
BBIUMCIIUTENbHBIE CUCTEMBI U 00paboTKa OOIBIINX JaHHBIX. MoOMIbHBIE ITU(POBBIE YCTPOHCTBA
U HUX POJb B KOMMYHHMKalUUsX. BcCTpoeHHbIE KOMIBIOTEPBl. MHKPOKOHTPOIUIEPHL.
PoGoTuzupoBaHHbIE MPOU3BOJICTBA.

[Iporpammuoe oOecrieyeHHe KOMIIBIOTEPOB UM KOMIBIOTEPHBIX CHCTEM. BHIBI
IpOrpaMMHOr0 obecrieueHus M uX HazHaueHHe. OCOOEHHOCTH MPOrpaMMHOTO OOeCTIeYeHHUs
MOOWIIBHBIX ~ ycTpoiicTB. IlapamnensHoe mnporpammupoBanue. CHCTEMHOE TNPOTpPaMMHOE
oOecnieuenue. OmnepalmoHHbIE cUCTEMbl. YTHINTHL. JlpaiiBepsl ycTpoicTB. MHcTammsiuus u
JNEUHCTAJUISILIUS IPOTPAMMHOI0 00€CIIeUeHHUS.

daiinoBbie cUCTeMbI. [I[pUHIMIBI pa3MeIeHUS 1 UMEHOBaHUS (ailioB B TOJITOBPEMEHHOM
namsit. [llaGiaoub! 115 onucanus rpymni (aiios.

[Iporpammuoe obecnieuenue. JInieH3upoBaHUE MPOTPaMMHOTO oOecTieueHus: U UG POBHIX
pecypcoB. IlpompuerapHoe u cBoOOJHOE mporpamMmHoe obecneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIOIb30BaHUE IPOrPAMMHOTO 00ecredyeHusT U IHQPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YyCTaHABJIMBAaeMas 3aKoHojAaTenbcTBOM Poccuiickoii ®enepaunn 3a
HEIPaBOMEPHOE MCIOJIb30BaHUE POrPAMMHOTr0 0OecreueHus U HU(PPOBBIX PECypCOB.

[IpuHIUIIBI TOCTPOEHUSI W ammapaTHbIE KOMIIOHEHTHl KOMITBIOTEPHBIX ceTeil. CereBble
npotokodiel. Cetb MHTEpHET. Anpecanus B cetu UaTepHeT. [Iporokomnsr ctexka TCP/IP. Cucrema
JTOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetn ¢ nOoMoInblo Macok mojacereil.  CereBoe
agMuHucTpupoBanue. [lonmyyeHue HaHHBIX O CETEBBIX HAcCTpoWkax KommbioTepa. [IpoBepka
HaJM4Ms CBA3M C y3JI0M ceTu. Onpenenenrne MapuipyTa ABUKEHUS TAKETOB.

Buner nestensHocT B cetu MuTepHeTr. CepBuchl WHTepHera. ['eomH(pOpMaIOHHBIC
CUCTEMBI. [ COJIOKAIIMOHHBIC CEPBUCHI PEATBLHOTO0 BpPEMEHHM (HAmpHUMep, JIOKAIMs MOOWIBHBIX
TeleQOHOB,  OINpeAeNeHUEe  3arpy>KeHHOCTH  aBTOMAarucrpaiei),  HUHTEpHET-TOProBIIs,
OpoHUpOBaHUE OMIICTOB U TOCTUHHII.

l'ocynapcTBeHHBIE 3IEKTPOHHBIE CEPBUCHI U yciIyrd. COLMAIbHBIE CETH — OpraHHu3alus
KOJUIEKTUBHOTO B3aMMOJICHCTBUS M oOMeHa JAaHHbIMU. CeTeBOM 3THUKET: MpaBuiia MOBEICHUS B
kuOepnpoctpancTBe. [IpobnemMa TOMIMHHOCTH ToONy4YeHHOH uHMopmanuu. OTKpHITHIE
o0pa3oBaTesbHbIE PECYPCHI.



TexHOreHHble ¥ DKOHOMMYECKHE  YIpO3bl, CBSI3aHHbIE C  HCIIOJIb30BAaHHUEM
MH(POPMAIIMOHHO-KOMMYHHUKALMOHHBIX TeXHOIO0rui. OO01me npodaeMsl 3aiuThl HHPOPMALIUU U
uHpopmanmonHoil Oe3omacHocTH. CpeactBa 3ammThl  HMHGOPMAIMM B KOMIIBIOTEpax,
KOMIIBIOTEPHBIX CETSAX W aBTOMAaTHU3MPOBAaHHBIX WH(POPMAIMOHHBIX cucTeMax. [IpaBoBoe
obecrieueHne nHPOPMAITMOHHOM O€30MaCHOCTH.

[IpenoTBpaiienne HECAaHKIIMOHUPOBAHHOTO JOCTYMAa K JIMYHOW KOH(HICHIIMAIBHON
UHQOpPMALIMKU, XpaHALIEWCs Ha IEPCOHAIBHOM KOMIIBIOTEPE, MOOMIBHBIX YCTpOMCTBax.
BpenonocHoe mnporpaMMHoe oOecrneyeHHe U CcrnocoObl OOpbObl C HUM. AHTUBUPYCHBIE
nporpammbl. Opranusalys JMYHOTO apxuBa uH(popmalu. PezepsHoe konupoBanue. [laponbHast
3allUTa apXHBa.

HIudpoanue nanubix. Cummerpuunbie U HecumMmeTpuuHble U psl. [udpsr mpocToit
3amensl. [udp Lesaps. [lndp Bukenepa. Anroputm mudposanus RSA.

TeopeTnueckne 0ocHOBbI MHPOPMATUKHU

Nndopmanus, nanasie u 3HaHus. MHPOpMalMOHHBIE MPOLIECCHl B MPUPOAE, TEXHUKE U
oOrmrecTBe.

HenpepbiBHBIE M IUCKpETHBIE BEIUYMHBI M CUTHaJIbl. HeoOXoauMOCTh AMCKpeTH3aluu
UH(pOpMaLUK, TpeTHa3HAYEeHHOM! 7151 XpaHeHUs], nepeaayd 1 00paboTKU B IIU(PPOBBIX CUCTEMAX.

JIBonuHOe KoaupoBaHue. PaBHOMEepHbIE M HepaBHOMEpHbIE Koabl. /[lekomupoBaHue
COOOIIeHNH, 3aIIMCAaHHBIX C TOMOIIbI0 HEpaBHOMEPHBIX KozoB. Ycnoue Pano. Iloctpoenue
OJIHO3HAYHO JEKOAMPYEMBIX KOJOB C IMOMOILIBIO JAepeBa. EAMHUIIBI M3MEpPEHHs] KOJIMYECTBa
uHpOopManuu. AJIpaBUTHBIA MOIX0/A K OIIEHKE KOJIMYeCTBA HH(POpMAITUH.

Cucrembl cuncnenusi. Pa3BépHyTas 3amuch LEIBIX U APOOHBIX YHCEN B MO3ULIMOHHOU
cucteMe cumciieHns. CBOWCTBa TMO3UIIMOHHON 3allMCH YHWCJIA: KOJMYECTBO HHU(P B 3aIHCH,
IIPU3HAK JCIMMOCTH YHMCJIA HA OCHOBAHUE CUCTEMBI CUHCJICHMs. AJTOPUTM IE€PEBOJA LEJIOTO
ynciia u3 P-n4HON CUCTEMBI CUMCIIEHUS B JECATUYHYI0. AJITOPUTM IIEpeBOAa KOHEUHOU P-nyHoM
JpoOu B AECATUUHYIO. AJITOPUTM MEPEBOAA LIEJIOT0 YUCIIA U3 AECATUUHON CUCTEMbI CUMCIICHUS B
P-nunyro. IlepeBon kKoHEYHOH necsATMYHOW ApoOH B P-munyro. J[BomuHasi, BOCbMEpUYHAs U
HIECTHAALATEePUYHASI CUCTEMBI CUUCICHHS, CBA3b MEXIAY HUMH. ApH(PMETHUYECKHE ONepaluy B
NO3UIMOHHBIX CHUCTEMAaxX CUUCIEHHUS. TpouyHash ypaBHOBEIICHHAas CHCTEMa CUYMCIICHUS.
JIBOMUYHO-JECATUYHAS CUCTEMA CUUCIICHUS.

Komupoanue TtekctoB. Kommpoka ASCII. OpnoOGaiitHbie komupoBku. CraHAapt
UNICODE. KomupoBka UTF-8. Omnpeneneaue wuHGOPMAITMOHHOTO 00BbEMA TEKCTOBBIX
COOOILIEHUN.

KoaupoBanue nzobpaxenuid. Onenka MHGOPMAIMOHHOTO 00bEMa rpapUUEcCKUX JaHHbBIX
IIPU 3aJlaHHBIX pa3pelieHUH U TIIyOuHe KoaupoBaHMs 1Bera. L[BeToBhle Moxenu. Bekrophoe
koaupoBanue. @opmartel rpapuueckux paiinos. Tpéxmepnas rpaduxa. @pakranpHas rpaduka.

KomupoBanue 3Byka. Ouenka uHH(pOpMaMoOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX MpHU
3a/laHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psIAIHOCTH KOJUPOBAHUS.

Anrebpa noruku. Ilonstue Bbicka3biBaHUA. BbickasbiBaTenbHble (OPMBI (MIPEAUKATHI).
KBanTOpBHI Cy1IeCTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue omepanuu. TaOGnuiel UCTHHHOCTH. Jlormueckue BbIpakeHus. Jlormueckue
ToXkzAecTBa. JloKa3aTenbCTBO JIOTMUECKUX TOXAECTB C IOMOIIBIO TAaONUL HCTUHHOCTH.
Jlornueckue onepanuu 1 ONepanuy HaJ MHOKECTBAMM.



3aKkoHBl anreOpsl JOTMKH. DKBUBAJIEHTHBIE NMPEOOpPa3OBaHMs JIOTUUYECKUX BBIPAKECHUH.
Jlornueckuie ypaBHEHUsI U CUCTEMBI YPaBHCHU.

Jlornyeckue (yHKIMU. 3aBHCHUMOCTH KOJHUYECTBA BO3MOXHBIX JIOTHYECKUX (DYHKIHHA OT
KOJM4YecTBa apryMeHTOB. [10JIHbIE CHCTEMBI JIOTHYECKUX (YHKINH.

Kanonuueckue ¢opmbl soruueckux BblpakeHUd. CoBeplleHHBbIE AU3IBIOHKTUBHBIE H
KOHBIOHKTHBHBIE HOpMaJIbHbIE ()OPMBI, ATITOPUTMBI MX TIOCTPOEHHUS IO TAOIHIE HCTUHHOCTH.

Jlornueckue siaeMeHThl B cocTaBe KommbtoTepa. Tpurrep. Cymmarop. MHoropaspsiaHbii
cymmarop. IlocTpoeHne cxemM Ha JIOTMYECKMX DJJIEMEHTax II0 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTUYECKOTO BBIPAXKEHHUS 110 JIOTHYECKOU CXEME.

[IpencraBineHue 1eNbIX YUCEN B IaMATH KOMIIbIOTEpa. OrpaHUYEHHOCTh JUana3oHa Yncel
IIpY OTPaHUYCHUM KOJIMYECTBA pa3pAnoB. IlepenosHeHne paspsaHON ceTKU. be33HakoBble U
3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN JOMOTHUTEIBHBIN KOJI OTPUILIATEILHBIX YUCET.

[loburoBeie noruueckue omepanuu. Jloruueckuil, apudmMeTudecKuil M LUKIMYECKHM
casuru. ludpoBanue ¢ noMoIpio mo6UTOBOI onepannu «uckmoyaronee NJIN».

IIpencraBneHne BEIIECTBEHHBIX YHCEN B IaMATH KOMIBIOTEpA. 3HA4Jalias 4acTb H
HNOpsiIOK  4yucna. Jlpama3oH 3HayeHWil BellecTBEHHBIX uucen. [IpoGiembl  XpaHeHus
BEUICCTBEHHBIX YHNCEN, CBS3aHHBIE C OIPAaHUYEHMEM KOJMYECTBA pa3psloB. BrinonHeHne
oTepaluii ¢ BEIECTBEHHBIMHU YUCIIaMH, HAKOTIJICHUE OLIMOOK NP BHIYUCICHUSAX.

AJITOPUTMBI U IPOTPAaMMHPOBAHHE

OmnpeneneHre BO3MOXKHBIX PE3yJIbTATOB PabOTHI MPOCTEHIINX aIrOPUTMOB YIPaBICHUS
UCIIOJTHUTENSAMU M BBIUMCIUTEIBHBIX aaropuTMoB. OrpeneneHue HUCXOAHBIX JaHHbBIX, MpU
KOTOPBIX QJITOPUTM MOXKET J1aTh TPeOyeMbIil pe3yibTar.

Otanel peleHus 3aAad Ha KoMmmbloTrepe. MHCTpyMEHTalbHBIE CPENCTBA: TPAHCIATOD,
OTHaIUuK, npopuaupoBiiuK. Kommumsuums M uHTepnperauus mnporpamm. BupryaibHble
MaIlUHBI.

WnuterpupoBanHas cpeaa pa3zpaboTku. MeToabl oTiaaku mporpamm. Mcmonb3oBaHue
TpaccUpoBOYHBIX Tabnuil. OTianouHslii BeIBOJ. [lomaroBoe BhITOJHEHHE MPOrpaMMbl. Touku
octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

S3pik mporpammupoBanusi (Python, Java, C++, C#). Tumbsl JaHHBIX: IETOYUCICHHBIE,
BEIIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. BerBnenus. Cnoxuble ycnoBus. L{Ukibl ¢ ycnoBueM.
[uxnsl Mo nepeMeHHOM. B3anMo3aMeHsA€MOCTh pa3IudHbIX BUJIOB IUKJIOB. MIHBaprnaHT nuKIia.
CocrasieHne UKia ¢ HCIOJIB30BAHUEM 3apaHee ONPEIEIEHHOIO MHBaPUAHTa [IUKJIA.

JlokyMmeHTHpOBaHue nporpamm. Mcnons3zoBanue koMMeHTapueB. Iloaroroeka omnucanus
IPOrpaMMbl U HHCTPYKLUU AJIS IIOJIb30BaTENS.

AnroputMbl 00pabOTKM HATYpaJbHBIX YHCEJN, 3aMHCAHHBIX B TO3UIHOHHBIX CHCTEMax
CUMCIICHUS: pa30ueHHe 3amucu 4YMcia Ha OTHEeNbHble LU(QPBI, HAXOXKACHUE CYMMBI U
MPOU3BEACHUS (P, HAXOKIEHUE MAKCUMAIbHOW (MHHUMAIIBHOM) I (PHI.

HaxoxpaeHue Bcex MpocThIX YKcen B 3alaHHOM Auanas3one. [IpeacraBinenue yucna B BUje
Habopa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BE/ICHUS B CTEIEHb.

OO0paboTka JaHHBIX, XpaHAIUXcs B ¢ailnax. TexcroBele U [BOMUYHbIE (aiinbl. daiinoBbie
niepeMeHHsbIe ((ainoBbie ykazaTenn). Utenue u3 ¢aiina. 3anuck B Qaii.

Paz6uenue 3amaun Ha noazagaun. I[loanporpammsl (mpouenypsl U ¢GyHKIMK). Pexypcus.
PexypcuBHble 00bekThl ((ppakTansl). PekypcuBHble mpouemypsl u (gyHkuuu. Mcnonb3oBanue
CTEKa JJIs1 OpraHU3al PEKYPCHUBHBIX BHI30BOB.



Hcnonb3oBaHue cTaHgapTHON OMOMMOTEKH s3bIKa MporpaMMupoBanus. [logkmrodeHue
O6MONIMOTEK MOANPOTrpaMM CTOPOHHUX MpoM3BoauTeNeil. MOMYNbHBIM HPUHIMI TOCTPOCHHUS
IPOrPaMM.

Yucnennsle MeToapl. TouHOE M MPHOMIMKEHHOE pelIeHus 3amadd. UHMCIeHHBIE METOJIbI
pelieHus ypaBHEHMi: MeToji mepedopa, METOA MOJOBUHHOTO jeneHus. IlpubGmxénHoe
BBIUKCJICHHE JJIMH KpUBBIX. Bpluncienue miomaneii Guryp ¢ moMoIbio YHCIEHHBIX METO/I0B
(MeTon mpsIMOYTOJIBHUKOB, MeTo Tpaneuuit). [lonck Mmakcumyma (MuUHUMYMa) (pyHKINK OTHON
NEPEMEHHOI METOJIOM MOJIOBUHHOTO JEICHHUS.

OO0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIE (PYHKIMH S3bIKa TPOrPAMMUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: TOACYET
KOJIMYEeCTBA TOSBJICHUI CHUMBOJA B CTPOKE, pa3OMEHHE CTPOKM Ha CJIOBa IO MPOOETbHBIM
CHMBOJIAM, IOMCK NOACTPOKM BHYTPH JaHHOM CTPOKH, 3aME€HA HAWJICHHOW NOACTPOKM Ha
JIpyryro cTpoky. ['eHepalusi Bcex cj0B B HEKOTOPOM ajiaBUTE, YIOBJIETBOPSIOMINX 3aJaHHBIM
orpannueHusM. [IpeoOpa3zoBanue yncia B CHMBOJIbHYIO CTPOKY M O0paTHO.

MaccuBbl M TOCJIENOBaTEIbHOCTH 4ucel. Boruncienne o0OOMIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MacCHBa WM YHCJIOBOM TMOCJIEIOBATEIBHOCTH (CyMMBI, MPOHU3BEICHUS, CPEIHErO
apuMeTUYeCKOro, MUHUMAJIBHOTO U MAaKCUMAJbHOTO SJEMEHTOB, KOJHYECTBA J3JEMEHTOB,
YIIOBJIETBOPSIOIINX 3a/laHHOMY YCIIOBHIO). JIMHEHHBINM MOUCK 3aJaHHOTO 3HAYEHHSI B MAaCCHBE.

CoptupoBka opgHOMEpHOro MaccuBa. [IpocTblie METOABI COPTHPOBKU (METOJ Iy3bIpbKa,
METO/JI BbIOOPA, COpTHpOBKa BcTaBKaMu). CopTHpoBKa ciusHUEM. bbIcTpas copTHpoBKa MaccuBa
(asroput™ QuickSort). JIBOMYHBIN TOUCK B OTCOPTUPOBAHHOM MaCCHBE.

JIBymepHble MaccuBbl (MaTpULbl). ANTOPUTMBI O00paOOTKHM JIBYMEPHBIX MAacCHBOB:
3all0JIHEHHE JIBYMEPHOI'O YHCJIOBOIO MacCHBa IO 3a/IaHHBIM IIPaBWJIaM, MOWUCK JJIEMEHTA B
JBYMEPHOM MAacCHBE, BBIYHCIECHUE MaKCUMyMma (MUHUMYyMa) U CyMMBbI SJIEMEHTOB JBYMEPHOIO
MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB JBYMEPHOTO MAacCHBA.

HNupopManoHHbIE TEXHOJIO0THH

TexcroBeiil mponeccop. PegaktupoBanue u dpopmarupoBanue. [Iposepka opdorpaduu u
rpamMMatuku. CpencTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Iporeccope. Mcmonb3oBaHue
ctiwiiell. CTpyKTypUpOBaHHbIE TEKCTOBBIE OKyMEHTHl. CHOCKHM, oriaBieHue. KoyekTuBHas
pabota ¢ mokymeHTamMu. THCTpYMEHTHI pelieH3upOBaHMs B TEKCTOBBIX Mporeccopax. O0navynble
cepBuckl. JlemoBas mepenucka. Pedepart. [IpaBmma nutupoBanuss UICTOYHUKOB B OQOpMIICHUS
oubnmorpaduueckux ccpliok. OdopmiieHre CUcKa JUTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHON
BEPCTKOM TekcTa. TexHUYecKue cpencTtBa BBOAA TekcTa. CHenuanu3upoBaHHBIE CpPEICTBA
pEAaKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

Ananmu3  naHHbiX. OCHOBHBIE  33/lauyd  aHalAM3a  JaHHBIX:  [POTHO3UPOBAHUE,
kinaccuuKanus, KiacTepu3alus, aHajdn3 OTKIOHeHUU. [locienoBaTeNbHOCTh peIlleHus 3aaad
aHaM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHBIX, BEIOOp W/Win
IIOCTPOEHHUE MOJENHU, Ipeo0pa3oBaHUE JAHHBIX, BU3yalM3alUs JaHHBIX, HHTEpIpETalus
pe3ynbTaroB. IIporpaMMHbIe cpeficTBa U MHTEPHET-CEPBUCHI AJi1 00pabOTKH M MpPEJCTaBICHUS
naHHbIX. bonpmue nanapie. MammaHOE 00yueHne. IHTeUIeKTyallbHbIN aHaTN3 JaHHBIX.

AHanu3 JaHHBIX C TOMOINBIO AJIEKTPOHHBIX TaOMUI. BbluncieHne CymMMBbl, CpEeIHEro
apudmeTnyeckoro, HauOOJbIIEro (HaUMEHBIIEr0) 3HA4YeHHWs Juarna3oHa. BeluucieHue
Kod(dUIMEHTa KOPPETSAIUU ABYX pAIOB NaHHBIX. [locTpoeHne cTon09YaThIX, TMHEWHYATHIX U



KpyroBbix auarpamM. Iloctpoenue rpadukoB ¢pynkuuid. [lonbop auHMM TpeHa, pelieHne 3a1au
IIPOTHO3UPOBAHUS.

YucieHHOE pelleHue ypaBHEHHH ¢ MOMOIIBI0 moadopa mapamerpa. OnTUMHU3anus Kak
MOWCK HAWIY4YIIero pelieHus B 3aJaHHbIX ycioBusax. lleneBas QyHKIuUS, OrpaHHYCHHUS.
JlokanbHble W TI00aJbHBII MUHUMYMBI IIefIeBOM (pyHkuuu. PemieHue 3agay onTUMHU3aLUU C
MTOMOIIIBIO IEKTPOHHBIX TAOJIUII.

11 KJIACC

Teopernyeckne 0oCHOBBI HH(POPMATHKH

Teoperuueckre MOAXOAbl K OLEHKE KOJIMYeCTBa MH(POpMAaUUU. 3aKOH aJAUTUBHOCTH
unpopmanuu. ®opmyna Xaptiau. Mapopmanus u sepostaocts. Popmyna lllennona.

Anroputmsl cxatusi qaHbix. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKAaTHUA JI@aHHBIX C TMOTEpSAMU. YMEHbUIEHHE TIIyOMHBl KOJIMPOBAHUSA IIBETA.
OcHoBHbIE uaeu anroputmoB cxatus JPEG, MP3.

CkopocTh nepefayd AaHHBIX. 3aBUCUMOCTb BPEMEHM Iepeladd OT HH(OPMAIIOHHOIO
00bEMa JaHHBIX U XapaKTEPUCTHK KaHana CBsi3U. [IpUYMHBI BO3HUKHOBEHHs OIIMOOK MpHU
nepenaye AaHHbIX. Konbl, mo3Bossmone oOHapyKuBaTh U UCHPABIATH OUIMOKH, BO3HUKAIOIINE
npu nepenaue AaHHbIX. Paccrosnue Xsmmuura. KonupoBanue ¢ moTropeHueMm OuToB. Kojbl
X3MMUHra.

Cuctembl. KommoneHnTsl cucteMbl u uX B3aumojeiictBue. Cuctemubiii 3¢ dekr.
Vrpasnenue kak nHGOpMAIMOHHBIN TIporiecc. OOpaTHas CBS3b.

Monenn u  moxenupoBanue. Llenr  mopenupoBanusa. CoOTBETCTBUE — MOJIENH
MOJIEIUPYEMOMY OOBEKTY WM MpOLECCy, el MojaenupoBanus. dopManusanus NPUKIaTHbIX
3a1ad4.

[IpencraBneHue pes3yiabTaTOB MOJAEIMPOBAHHSA B BUAE, YJIOOHOM Ui BOCHPHSTHSA
yenoBekoM. ['paduueckoe mpeacTaBieHHe JaHHBIX (CXeMbl, TaOIHIIbI, FpaduKn).

I'padpr. OcHoBHble TOHATHSA. Bunel rpagos. Onucanue rpadoB ¢ MOMOIIBIO MAaTpPHIL
CMEXHOCTH, BECOBBIX MATpHII, CIHCKOB CMEKHOCTH. PellleHue ajaropuTMuyeckux 3ajad,
CBSI3aHHBIX C aHAJIU30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOTO MyTH MEXAY BepIiiuHamu rpada,
Onpese/ieHue KOJMYECTBA PA3NMYHBIX IMyTeH MeXAy BEpLIMHAMU OPHEHTHPOBAHHOIO
aIMKINYecKoro rpada).

HepeBbs. bunaproe nepeo. JlepeBbs nmoucka. CriocoObr o0xona aepesa. [IpencraBnenue
apu(pMeTHYECKUX BbIpRXXEHUH B BHIE JAepeBa. J{MCKpETHble WUIPBHl JBYX HMIPOKOB C IOJHOU
uHpopmanueil. [loctpoenue nepeBa mnepedbopa BapHAaHTOB, ONKCAHHE CTPATETWU UIPbl B
TabaMuHON (hopMe. BBIMTPHIIIHbBIE U IPOUTPHILIHBIE TO3UIUH. BBIMTPhILIHBIE CTPATETHH.

CpenctBa  uCKycCTBEHHOro  uHTeiuiekTa. CepBHCHI  MallMHHOIO  IIEpeBoja U
pacno3HaBaHus yCTHOM peun. KorautuBHeie cepBuchl. MneHTudukanus u mouck u300paxeHui,
pacno3HaBanue Jui. CamooOywaromyiecss CHCTEMbI. VICKYCCTBEHHBIM  HHTEIUICKT B
KOMIIBIOTEPHBIX HUrpax. Vcrnonb3oBaHHE METO/I0B MCKYCCTBEHHOI'O MHTEIIEKTa B O0YyYarolIux
cuctemax. Mcnonb3oBaHue MeTO/I0B MCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHuKke. MHTepHeT
Bemel. [lepcrekTuBbI pa3BUTHS KOMITBIOTEPHBIX MHTEIUIEKTYAJIbHBIX cUcTeM. HelipoHHbIE CceTH.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

dopmanu3anys MOHATHS anroputMa. MammHa TreIOpUMHIa Kak yHHMBEpcajabHash MOZEIb
BblyKciieHui. Tesuc Uépua—TrropuHra.



OreHka CI0XKHOCTH BBIYHMCICHUH. Bpemsi paboTel 1 00BbEM HCIONB3yeMON MaMSTH, UX
3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OIlEHKa aCHMITOTHYECKOH CII0KHOCTH
AITOPUTMOB. AJITOPUTMBI MOJMHOMHAIIBHON CI0KHOCTH. [lepebopubie anroputmsbl. [Tpumepst
Pa3IMYHBIX aJITOPUTMOB PEIICHUS OAHOM 3aa4i, KOTOPhIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mpoOCTHIX YHMCET B 3aJaHHOM [IMANa30HE C TIOMOIIBI0 aJTOPUTMA «PEIIETO
OparocheHay.

MHoropa3psigHbie LeNble Yncia, 3a1a4d JIIMHHON apu(QMETHUKH.

CrnoBapu (acconuaTHBHBIE MAacCCHUBBI, OTOOpaxeHwus). Xom-tabmunel. [loctpoenue
an(aBUTHO-4aCTOTHOTO CJIOBApPS M 3aJaHHOTO TEKCTA.

Creku. AHanMM3 MPaBUIHLHOCTH CKOOOYHOTO BBIpAXKCHUS. BbruncieHne apupmMeTHiaeckoro
BBIPXCHHUSI, 3aIICAHHOTO B TIOCT(UKCHOHN opme.

Ouepenu. Ucnionp3oBanue ouepeu AJisi Bp€MEHHOTO XpaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHrne MUHMMAIBHOTO OCTOBHOTO JI€p€Ba B3BEUIEHHOTO
CBSI3HOTO HEOpueHTHpoBaHHOTO rpada. KomnuecTBO pa3nmuyHbIX TyTeW MEXIy BepIIUHAMU
OPUEHTHPOBAHHOTO AlMKJIMYEcKoro rpada. Anroputm J{eHKCcTphl.

JlepeBbst. Peanuzanus nepeBa ¢ MOMOIIBIO CCHIIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHEIE)
nepeBbs. [locTpoeHue nepeBa A 3alaHHOTO apu(METHUYECKOTO BBIpaKeHUsA. PekypcuBHBIE
aNnropuTMBI 00X0/1a AepeBa. VMcmonp3oBaHue cTeka U ouepenu s 00Xo/a 1epena.

JunaMuuyeckoe MNpOrpaMMHUpPOBAHHME KaK METOJl peUIeHUus 3aJad C COXpaHEHUEM
NPOMEKYTOUHBIX ~ PE3yJIbTATOB.  3ajJadyd, pellaeMble C  TOMOILIbI0  JAUHAMUYECKOTO
POrPaMMHUPOBAHUS: BBIYHCICHUE PEKYPCHBHBIX (PYHKIHA, MOACYET KOJMYECTBA BapHUAHTOB,
3a/1a41 OMTUMU3AIIHH.

[Tonsatue 00 OOBEKTHO-OPUEHTHUPOBAHHOM MPOTrpaMMHUpOBaHUU. OOBEKTHI W KJIACCHI.
CgoiicTBa 1 MeT0/1bl 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAaHHBIN aHanu3. Pa3paboTka nmporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MoaX0Aa. VHKancynsuus, HacieqoBaHue, moauMophusm.

Cpenbl ObicTpoil pa3paboTku mporpamm. IIpoektupoBanue uHTepdeiica MOIB30BATEINS.
Hcnonb30BaHne TOTOBBIX YIIPABISIEMBIX AJIEMEHTOB JIJIsl TOCTPOeHUs uHTepdetica.

00630p sA3BIKOB TIporpaMMupoBanus. [loHsTHE 0 MapagurMax MPOrpaMMHUPOBAHMSL.

NHpopManoHHbIE TEXHOJTOTHH

OTtanbl  KOMITBIOTEPHO-MAaTEMAaTHUUYECKOTO  MOJICTUPOBAHMS:  TMOCTAaHOBKAa  3a/1ayu,
pa3paboTKa MOJACIIN, TECTUPOBAHUE MOJIETTH, KOMITBIOTEPHBIN AKCIIEPUMEHT, aHAJIU3 PE3YIbTaTOB
MO/IETTUPOBAHUSI.

Jluckperuzanusi MpU MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX IPOLIECCOB.
MopnenupoBanue JBUKEeHHs. MoaenupoBaHue OHMONOTHUECKUX CHUCTeM. MaTematuueckue
MOJIEJIM B 3KOHOMHUKE. BBIUMCIUTENbHBIE SKCIEPUMEHTHI C MOJEIISIMHU.

OOpaboTka pe3ynbTaTOB OJKCIEpUMEHTa. MeToJ HauMeHbIIUX KBajapatoB. OleHKa
YHCIIOBBIX MTAPaMETPOB MOACIUPYEMbIX 00BEKTOB U MPOIIeCCOB. BoccTaHOBIEHNE 3aBUCUMOCTEN
MO pe3yJibTaTaM dKCIIEPUMEHTA.

BepositHocTHbie Momenu. Mertonel Moute-Kapno. MmuTannoHHOe MOAEIMPOBAHUE.
CucreMbl MaccoBOTO 00CITYKUBAHUS.

Tabmuunbie (pensiiuoHHBIC) 0a3bl JaHHBIX. Tabnmuia — TMpeACTaBICHHE CBEACHHH 00
OJHOTHIHEIX 00BekTax. Ilome, 3ammch. Kirou tadmuiel. Pabota ¢ rotoBoii 0a30i JaHHBIX.
3anonHenue 6a3bl NaHHBIX. [lonck, cOpTUPOBKA M (UIBTpAIHsl JaHHBIX. 3alPOCHl Ha BBIOOPKY
JAHHBIX. 3aMpOCkl C MapaMeTpaMu. Beraucisiemsbie 1moss B 3ampocax.



MHoroTtabauunble 06a3bl JaHHBIX. THIBl cBA3e Mexay Tabnuuamu. BHemHMH KITod.
emnocTHOCTD 6a3bl JaHHBIX. 3aMIPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

WNurepuer-npwiioxkenus. [IoHaTre 0 cepBepHON U KIMEHTCKON JacTax cairta. TexHonorus
«KJIMEHT — cepBep», € JocTouHCTBa U HegocTaTKku. OcHoBbI si3bika HTML 1 kackaaHbIX TabIuL
ctuiieit (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHUIIE.

Pa3menienne BeO-caiiToB. Yciyra XocTHHTa. 3arpy3ka ¢aiioB Ha CalT.

BBoa m3o0pakeHHMi ¢ MCIOJIb30BAaHUEM PA3IMUYHBIX LHUPPOBBIX YCTPOHCTB (LH(POBBIX
¢doTroannapatoB ¥ MUKPOCKOIOB, BUJEOKaMep, CKAHEPOB U JAPYIMX yCTpoHCTB). I'paduueckuit
penakrop. Paspemenne. Kagpuposanue. McnpaBineHue mnepcnekTuBbl. ['mcrorpamma.
Koppekuust ypoBHel, xoppekius 1sera. OOecrBedynMBaHUE [BETHBIX H300paxkeHUil. Peryiib.
Pabora ¢ o6mactsimu. OUIBTPHL

MHorocnoiiasle n3o0paxkeHusi. TexcroBele cion. Macka cinos. Kananel. CoxpaHeHue
BbIZIcIcHHOW oOmnactu. [loaroroBka winmrocTpanmuii  aisi  BeO-cailToB.  AHMMHPOBAaHHBIC
H300paKeHusl.

Bekropnas rpaduka. I[lpumutuBel. M3mMeHeHue mopsika 3JIEMEHTOB. BripaBHHBaHUE,
pacnpenenenue. I'pynnuposka. Kpusele. @opMaTel BEKTOPHBIX PHUCYHKOB. lMcmosb3oBaHue
KOHTYpOB. BekTopusanus pacTpoBbIX H300pakeHUi.

[IpyHUMIBI TOCTPOEHUS U PENAKTHPOBAHUS TPEXMEPHBIX Moaeneil. CeTouHble MOJEIH.
Martepuansl. MonenupoBaHue HCTOYHUKOB OCBelleHHs. Kamepbl. AAJUTUBHBIE TEXHOJIOTHUU
(3D-npunrepsl). [ToHsATHE O BUPTYaIbHON PEATbHOCTU U IOIOJHEHHON PEAILHOCTH.

HNEPEYEHDb 3JIEMEHTOB COAEPKAHUSA 110 UHPOPMATUKE

Kon | IlpoBepsieMblii 3j1eMeHT COepPKAHUSA

1 [{udpoBast rpaMOTHOCTH

OCHOBHbIE TEHACHIIMHU Pa3BUTHS KOMIBIOTEPHBIX TeXHOJMOTU. [lapaniensHbie
1.1 | Beruucienust. MHOromnpoIeccopHsie cucteMbl. PacpeieéHHbIe BBIYUCIUTEIbHbBIC
CHUCTEMBI 1 00paboTKa OOJIBIINUX JAHHBIX

[IpuHIUIIBI TTOCTPOCHHMSI W amnmapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETCH
12 CereBbie npoTokonsl. Cets UHTEpHET. Anpecanus B cetu UntepHer. [IpoTokons
’ creka TCP/IP. Cucrema nomenHbix uMEH. Pasznenenue I[P-cetu Ha mojceru d

HOMOIILIO MAaCOK MOACETEN

daitnoBas cuctema. [louck B aitmoBoit cucteme. [IpuHIMIBI pa3MemieHus M
1.3 | umeHoBaHus ¢aitioB B goiaroBpeMeHHoi namsatu. [11aGnoHsl 1 onucanus rpymnn

daiinos
14 CKOpoCTh ~ Tepefaud  JaHHBIX. 3aBHCUMOCTh  BpPEMEHH  Mepefadd O
] nH(pOPMAIMOHHOT0 00bEMA JAHHBIX U XapaKTEPUCTHK KaHaJa CBSI3H
L5 udpoBanne manHpix. CHUMMETpUYHble UM HecuMMmeTpuuHble mudpel. Hludps

npocroii 3amensl. Hudp Lesaps. udp Buxenepa. Anropurm mudppoBanust RSA

Konpl, mo3Bosisironre oOHapy»KUBAaTh U HUCTIPABIISATH OIMIMOKH, BO3HUKAIOIIUE TIPH
1.6 nepenavye AaHHbIX. Pacctosnue XsMmmunra. KoaupoBaHue ¢ MOBTOpEeHHEM OUTOB
Konwsr XamMmuHnra

2 TeopeTnueckre 0CHOBBI HHPOPMATHKU




2.1

JIBonyHOe KonupoBaHue. PaBHOMEpHBIE U HEpaBHOMEPHBIE KOJbI. [[ekoaupoBaHue
COOOIIEHUH, 3allUCaHHBIX C IMOMOIIBI0 HEPAaBHOMEPHBIX KOAOB. YcioBue daHO
ITocTpoeHne 0OTHO3HAYHO AEKOIUPYEMBIX KOJOB C IOMOIIBIO I€pEBa

2.2

TeopeTnueckne TMOAXOABI K OICHKE KonmuecTBa uWHpopManuu. EnxuHune
U3MEepeHUs KoiaudecTBa nHpopMaruu. A(aBUTHBIN TOJAX0 K OIEHKE KOJINYCCTBY
uHopmanmu.  3akoH  agAUTHUBHOCTH  uHpopManuu. Dopmyna  XapTiau
Nudopmanus u BepositHocTs. Dopmyia lllennona

23

Cucrembl cumcneHus. Pa3BEpHyTas 3ammMch IeNbIX M JAPOOHBIX YHCENT H
MO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBA TO3UIMOHHOM 3alucH 4YHCIIa
KOJIMYECTBO IU(p B 3aMKCH, MPHU3HAK JCTUMOCTH YHCIa Ha OCHOBAaHUE CHCTEMb
CUHUCIICHHS. AJITOPUTM NEPEBOJIA LETIOT0 YUcia U3 P-W4HON CUCTEMBI CUMCIICHHUS H
JNECATUUHYI0. AJITOPUTM TNepeBoja KOHEUHOW P-uuHO 1pobOu B JeCATHUHYIO
AJITOpUTM TIepeBOJia EIOTO 4YHUCia U3 JCCATHYHOW CHUCTEMBbI CUMCICHUS B P
nuyHyro. IlepeBox KOHEUYHOW JecATHUYHOM aApodou B P-munyro. JIBomuHast
BOCBMEpUYHAsl U IIECTHAAUATEPUYHAS] CUCTEMbI CUMCIICHHUS, CBSI3b MEXKAY HUMH
ApudmeTndeckre onepanyuy B TO3UIIMOHHBIX CUCTEMAaX CUHCICHHUS

24

Tpoanaﬂ YPaBHOBCHICHHAasA CUCTEMA CYHHCIICHHA. HBOH‘-IHO-}IGCS[TI/I‘-IH&?I CHCTEMA
CUHUCJICHUA

2.5

Koauposanue tekctoB. KogupoBka ASCII. OnnoOaliTHele kKoaupoBku. CTaHznap1
UNICODE. Kommposka UTF-8. Omnpeneneaue WHPOPMAIMOHHOTO 00BEMS
TEKCTOBBIX COOOIICHUI

2.6

KonupoBanue uzobpaxenuil. OueHka HH(GOpMAIMOHHOTO 00BbEMa rpaduyecKux
JAHHBIX MPU 3aJaHHBIX pa3pelIeHUd U TIyOMHE KOJMpOBaHUs LBeTa. L[BETOBBIG
monenu. KomupoBanue 3Byka. OrneHka WHGOPMAIMOHHOTO 00BEMa 3BYKOBBIX
JTAaHHBIX MPU 3aJaHHBIX YACTOTE AUCKPETU3ALMHU U Pa3psAIHOCTH KOJAUPOBAHMSI

2.7

Anrebpa noruku. IloHsTue BbicKa3biBaHMs. BbickasbiBaTenabHble  (OPMb
(npenukatsl). KBaHTOpHI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepanud. Tabmuipl UCTHMHHOCTU. Jlormueckue BbIpAXKECHUS
Jlornueckue ToxzaecTsa. Jlornueckue onepanyuy U ONepanyuy HaJl MHOKECTBAMH.
3akoHbl anreOpbl JIOTMKH. OKBHUBAJCHTHbIE NpPeoOpa3oBaHUS  JIOTHYECKUY
BBIpAKEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPaBHEHUM.
Jlornueckne QyHKIMHU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GYHKLIMH OT KOJIMYECTBA apryMEHTOB.
KaHnoHnveckue (popMbl JIOTHYECKUX BBIPAKECHUN

2.8

COBepHIGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPpMaAJIbHBIC (i)OpMI)I
AJIT'OPUTMBI UX ITOCTPOCHUS 110 Ta6J'II/IHe NCTUHHOCTHU

2.9

Jlornueckue aneMeHTHl B cocTaBe KommbroTepa. Tpurrep. Cymmarop
MHoropaspsaasbsii cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKUX 3JIEMEHTax IIQ
3alaHHOMY JIOTMYECKOMY BBIP@XEHHUIO. 3alMUCh JIOTUYECKOIO BBIPAXKEHUS I1Q
JIOTUYECKOU CXEME

2.10

Mogenu u MOJCINPOBAHUC. HCJ'II/I MOACIINPOBAHUA. A,[[eKBaTHOCTB MOJCIIN
MOACIINPYEMOMY O6’LCKTy HJIU MPOLECCCy. cDOpMa.]'II/Ba.I_[I/IH MPUKJIIAAHBIX 3a1a4.




[IpeacraBnenue pe3yabTaToOB MOACIUPOBAHUSA B BHUAC, YIAOOHOM MJISI BOCIPHUATHS
4yeJI0BeKOM. ['paduueckoe mpecTaBiIeHNe TaHHbIX (CXEMBbI, Ta0IHIlbI, TpaduKn).

2.11

[IpeacraBnenue ueabix YUced B MaMsITH KoMmInbioTepa. OrpaHMueHHOCTD JIMaIa30Hg
YyuCcesl MPU OIPAHUYEHUN KOJIMYECTBA pas3psaoB. llepenonnenue paspsaHoi CeTKu
be33nakoBble M 3HAKOBBIC JAHHBIC. 3HAKOBBIM OWUT. JIBOMYHBINA JOMOJHUTEIHHBIY
KOJl OTPUUATEIbHBIX YUCEI.

[TobutoBrie  normyeckue  omepanuu. Jlornueckwii, apudMeTHUECKU Y
nukimueckuit  capurn.  llludpoBanme ¢ momompid TOOUTOBOM — Omepalny
«uckmouaromee MJIN

2.12

[IpencraBieHue BEIIECTBEHHBIX YHCEN B MMaMATH KOMIIbIOTEpA. 3HAYallas 4acTb Y
NOpsAOK yucia. Jluamna3oH 3HaYeHUH BellecTBEHHBIX uncen. [Ipobiembl xpaHeHus
BEILIECTBCHHBIX YMCEJI, CBSI3aHHBIE C OrPAaHUYEHUEM KOJIMYECTBA pPA3PSIA0B
BeinonHenue onepanuii ¢ BEIIECTBEHHBIMU YHUCIIAMH, HAKOIUIEHHWE OIIMOOK IpH
BBIYHCIICHUSX

2.13

I'pappl. OcHoBHble mnoHATHS. Buasl rpagos. Onucanue rpadoB ¢ MOMOIIBH]
MaTpUI] CMEXKHOCTH, BECOBBIX MAaTpHUI, CHOHCKOB CMEXKHOCTH. Perenug
AITOPUTMUYECKUX  3a7a4, CBSI3aHHBIX C aHalu30M TIpadoB (IMMOCTPOCHH(
ONTUMAJILHOTO IYTH MEXAy BepIIMHaMH rpada, ONpeAcieHHE KOJIUYECTB3
pasIMYHbIX MyTel MeX /1y BepIIMHAMKM OPUEHTHPOBAHHOTO AlIMKJINYECKOro rpada)

2.14

HepeBbsa. bunapunoe pgepeBo. JlepeBbs mnoucka. Crnocobbl 00xoja 1epeBa
[IpencraBnenue apudmeTnyecKkux BbIpakeHUl B Buie jepeBa. lcmonb3oBaHug
rpadoB U 1epeBbEB MPHU ONUCAHUHN 0OBEKTOB U MPOIIECCOB OKPYKAIOIIEr0 MUpa

2.15

JlMcKkpeTHbIE UIPbI IBYX UIPOKOB ¢ NOJHON uHpopmarmeil. [Toctpoenue nepena
nepebopa BAapUAHTOB, ONHCAHWE CTPATeTHM Wrpbl B TabauuHOW  (hopme
BbIurpeliiHbple ¥ IPOUTPBILIHBIE TO3UIUHU. BBIMTpHIIIHBIE CTpaTeruu

2.16

CpencTBa UCKYyCCTBEHHOI'O MHTENJIEKTa. MneHTudukanus 1 NoucKk u3o0paxxeHun
pacniozHaBanue nul. lcronb3oBaHHE METONOB HMCKYCCTBEHHOI'O MHTEIIIICKTA H
oOyuaromux cucremax. Mcrnonb30BaHre METOIOB MCKYCCTBEHHOTO HHTEIUICKTA E
pobororexHuke. HTepHer Benieil. HeliponHsle cetn

ANTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

@opManuzanys MOHATUA alroputMma. MammuHa TelOpHHra Kak YHHBEpPCAJIbHAS
MOJEJIb BBIYUCIICHUI

3.2

OreHKa CJI0)KHOCTH BbIUMCIIEHUI. BpeMs paboThl 1 00bEM HCHOIB3YyEMOM aMsITH
X 3aBUCUMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OLEHKa acUMITOTHYECKOY
CJIO)KHOCTH QJITOPUTMOB. AJITOPUTMBI TIOJTMHOMHAIBHOM cloKHOCTH. [lepeGopHbIg
anroputMel. [Ipumepbl pa3iInyHbIX aJrOPUTMOB pEIICHUs OAHOM 3aJauyM, KOTOPHIQ
MMEIOT PA3JIMYHYIO CJIOKHOCTb

3.3

OmnpezneneHre BO3MOXHBIX —pe3yJIbTATOB  PAa0OThl  MPOCTEMIIMX — AITOPUTMOE
YIOPAaBIEHUS HCIOJHUTEISIMU M BBIYMCIUTENBHBIX alropuTMOB. OmpeneneHus
MCXOJIHBIX JJAHHBIX, IPY KOTOPBIX aJITOPUTM MOXKET JIaTh TPeOyeMbIil pe3ysIbTar

3.4

Anroput™Mbl 00pabOTKM HATypaJbHBIX YHCEN, 3alMUCaHHBIX B TO3UIIMOHHBIX

CHUCTCMAaxX CUYMCIICHUA: paS6I/IeHI/IC 3alIMCu  4YHucCjla Ha OTACIBHBIC I_II/I(prI,




HAaXOXJCHUE CYMMBI M TIPOW3BEICHUS IM(pP, HAXOXKICHUE MaKCUMAIbHON
(MUHUMATBHOM) U QPHL.

[lpencraBnenne uucia B BHJIE HA0Opa MPOCTBIX COMHOXKHUTENCH. AJTOPUTM
OBICTPOTO BO3BEIICHHSI B CTENCHb. [I0MCK MPOCTHIX YKCEI B 33JJAHHOM JHAIa30HE d
MTOMOIIIBIO AITOPUTMA «pelIeTo DpaTocheHar

3.5

MHoropa3psiHble 1ieJIble YUCIIa, 3a]Ja4l JUIMHHON apudMeTHKN

3.6

S3pik mporpammupoBanusi (Ilackans, Python, Java, C++, C#). Tumsl naHHBIX
LIEJI0YKCIIEHHBIE, BELIECTBEHHbBIE, CUMBOJIbHBIE, JJornueckue. Berienus. CioKHbIq
ycnoBus. Llukiel ¢ ycnosueMm. LIMKIIbI 110 IEPEMEHHOM.

OO0paboTka HaHHBIX, XpaHAMMXCS B (Qaitmax. TeKCTOBbIE W JBOWYHBIC (Dailiibl
daiinossie nepeMeHHble ((aiiaoBble ykazaTenu). Urenue u3 ¢aiina. 3anuch B (aii.
PaszOuenue 3agaun Ha noazagauu. [lognporpammel (mpoueaypsl U GYHKIHH).
Vcnionb30BaHue cTaHAAPTHOM OMOIMOTEKH SI3bIKa IPOrPAMMUPOBAHUS

3.7

Pexypcusi. PexypcuBHble npouenypsl W (yHKOuH. Vcnoip3oBaHHE CTeKa IS
OpraHU3ali PEeKYPCHUBHBIX BBI30BOB

3.8

YucneHHsle MeToNbl. TouHOE M MPUOMMKEHHOE pelIeHUS 3afadd. YWCIEHHOG
peleHre ypaBHEHMH C MOMOIIbIO MMojx0opa mnapameTrpa. UMCIEHHbIE METOMb
pelieHusT ypaBHEHMH: MeToa mepedopa, MeTox MOJOBUHHOTO  JICJCHUS
[Tpubmmk€HHOE BBIYKMCICHUE IJIMH KPUBBIX. Bbramcnenuwe momanei ¢uryp d
MOMOUIbI0 YHMCJIEHHBIX METOJO0B (METOJA MPSMOYIOJbHUKOB, METOJ Tpareuui)
[Touck Makcumyma (MUHUMYMa) QYHKIMM OJHOM NEPEMEHHOM METOJ0M
ITOJIOBUHHOTO JIEJICHUS

3.9

O6paboTtka CUMBOJIbHBIX JTAHHBIX. Bcerpoennbie (GYHKIMHA  S3BIK3
IPOTPaMMHUPOBAHUS JUIsI 00paOOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: TMOJACYET KOJMYECTBA TMIOSBICHUH CHMBOJIA B CTPOKE
pa3OueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, ITOMCK TOACTPOKH BHYTPH
JTAHHOM CTPOKH, 3aMEHA HaWJIEHHOM IOJCTPOKM Ha APYTrylH CTpoKy. ['eHeparmus
BCEX CJIOB B HEKOTOPOM ayi(paBUTE, yIOBJIECTBOPSIONIMX 3aJaHHBIM OTPAaHUYEHUAM
ITpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U OOPAaTHO

3.10

MaccuBel M IOCJICAOBATCIBHOCTH  YMcel.  BprunciaecHue  000OMIEHHBIN
XapaKTEPUCTUK DJIEMEHTOB MAacCHBAa WJIM YHUCIOBOM MOCIIEIOBATEILHOCTH (CYMMBI
MIPOU3BENICHUS, CPEIHETO apu(PMETHUECKOT0, MUHHUMAJIBHOTO W MaKCHMaJIbHOT(
AJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YOBJICTBOPSIOMIUX 3a/JIaHHOMY YCIJIOBHIO)
JluHelHbIl TOMCK 3aJaHHOTO 3HAYEHUS B MacCHUBE. AJITOPUTMBI PabOTHI
AJIEMEHTaMU MacCHUBa C OJHOKpPAaTHbIM NPOCMOTpoM MaccuBa. COpPTHUPOBKY
OJIHOMEpHOTO MaccuBa. IIpocTeie MeTOnbl COPTUPOBKHU (METOJ MYy3bIpbKa, METOJ
BbIOOpA, copTHpOBKa BcTaBkamu). COpPTHpPOBKA CIUsSHUEM. BBICTpas COPTUPOBKY
maccuBa (anroputm QuickSort). JIBOMUYHBIN MOMCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIBymepHbIe MaccuBBI (MaTpHILIbI). AITOPUTMBI 00paOOTKH JIBYMEPHBIX MAacCHBOB
3aloJIHEHHE JBYMEPHOTO YHCIOBOTO MacCHBa IO 3a/JaHHBIM IPaBUJIaM, TOUCK
AIIEMEHTa B JIBYMEPHOM MAacCCHBE, BBIYUCIIEHHE MaKCUMyMa (MUHUMYMa) U CyMMb
AJIEMEHTOB JABYMEPHOTO MAacCHBA, MEPECTAHOBKA CTPOK U CTOJIOIOB ABYMEPHOT(

mMaccuBa




3.12

CrnoBapu (accouuaTHUBHBIE MacCUBBI, 0TOOpaxkeHus1). Xaui-radnuubl. [loctpoenud
aJ1(haBUTHO-4AaCTOTHOTO CJIOBAPs AJIs 33laHHOI0 TEKCTa

3.13

Crexku. AHanM3 MNpaBWIBHOCTH  CKOOOYHOTO  BBIpaKEHHUs.  Bbrumcienug
apu(METHUECKOTO BBIPAXKECHUS, 3aIIMCAHHOTO B TIOCTPHUKCHOH Gopme.
Ouepenu. Mcnonp3oBanue ouepean A1l BpeMEHHOTO XPaHEHUS TaHHBIX

3.14

Anroputmbl  Ha rpadax. IlocTpoeHne MHMHUMAIBHOTO OCTOBHOTO JIE€PEB3
B3BELLICHHOTO CBA3HOI'O HEOPUEHTHpOBaHHOrO rpada. KomuuecTBO pa3muyuHBIX
nyTeil MeXay BepIIMHAMH OPUEHTHPOBAHHOIO AIMKINYECKOTro rpada. AIroputm
Jenkerpel

3.15

HepeBbsi. Peanuzanusi nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIG
(OunapHbie) nepeBbs. [locTpoeHue pgepeBa sl 3aJaHHOTO apu(METHUECKOrd
BbIpaXEHUS. PeKkypcHUBHBIE alropuTMbl 00Xoja aepeBa. lcmonb3oBaHHE CTEKa M
ouepenu A 00xXoja aepena

3.16

Jlunamuueckoe MporpaMMHUpPOBaHUE KaK METOJ PELIEHUS 3a7ady C COXpaHEHUEM
MIPOMEXKYTOUHBIX PEe3ylbTaTOB. 3a/aud, PellaeMble C MOMOUIbI0 JTUHAMUYECKOT(
MPOrPaMMHUPOBAHUS: BBHIYHMCICHUE PEKYPCHUBHBIX (DYHKUWH, MOACUET KOIUYECTBY
BapHAHTOB, 33]]a41 ONTHUMH3AIIH

3.17

[TonsitTue 00 OOBEKTHO-OPUEHTHUPOBAHHOM MporpaMMupoBaHuu. OOBEKTH Y
kimaccbl. CBoiicTBAa M METOAbI 00BEeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
PaspaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO MOJIX0Ja
Wukancynsnus, HacieaoBaHue, noauMopduzm

WHupopmalinoHHbIE TEXHOJIOTUN

4.1

AHamn3 naHHbIX. OCHOBHBIE 3aJa4d aHaJIM3a JaHHBIX: IPOTHO3UPOBAHUE
KjIaccuukanus, KilacTepus3alus, aHaiu3 OTKIoHeHWH. IlocriemoBaTenbHOCTE
pelIeHHs 3a/a4 aHalu3a JaHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OYHUCTKA U OLEHK3
Ka4yecTBa JAHHBIX, BEIOOP W (MJIM) MOCTPOCHHE MOJIENHU, TPEoOpa3oBaHUE JaHHBIX
BU3yalM3alusl JAaHHBIX, MHTEpIpeTanus pe3yibTaroB. IIporpaMMHbie cpeacTBa Y
WuTepHeT-cepBUCHl A1 00paOOTKHU U MPEACTABICHUS JaHHBIX. bolbline aaHHbIe
MarmuaHoe o0ydeHne

4.2

Anammnz AAaHHBIX C TIOMOUIBIO JJICKTPOHHBIX Ta6HI/II_I. Brruncnenune CYMMBI
cpenHero apupMeTHIecKOro, HauOOIbIIeT0 (HAUMEHBIIET0) 3HAYCHHS JHUaIa3oHa
Beruncnenne xoddduimenta KOppemsiuu JIBYX pPsSIOB JaHHBIX. [loCTpoeHug
CTONOYATHIX, JMHEWYaThIX M KpYroBelXx auarpamm. lloctpoenue rpadukos
¢bynkumii. [logbop nuHUM TpeHna, pelIeHHe 3anad MPOTHO3UpOBaHMS. PermieHwnq
3a]1a4 ONTUMH3AIUH C TOMOUIBIO AJIEKTPOHHBIX TAOJIHUIL

4.3

Juckperusaiusi mpyu MaTeMaTHYECKOM MOJICIMPOBAHUU HEMPEPHIBHBIX MPOIECCOB
MonenupoBanue  JABWKCHUSA.  MoJEIMpOBaHUE  OHOJOTHMYECKHX  CHCTEM
MareMaTtuueckre MOJAEIM B OSKOHOMHUKE. BBIYMCIMTENbHBIE SKCIEPUMEHTHI (
mozensimu. OOpaboTka pe3ylbTaTOB OJKCHEpUMEHTa. MeToJ HauMEHbIIN
kBagpaToB. OIleHKAa YHCIOBBIX [AapaMETPOB MOJCIUPYEMbIX OOBEKTOB Y
nporeccoB. BoccTaHoBeHHE 3aBUCUMOCTEH 10 pe3ysIbTaTaM dKCIEPUMEHTa

4.4

BeposiTHOCTHBIE MOJIETIN. Mertonpl Monte-Kapno. MMutannonHoe




MojesnupoBaHue. CUCTEMBI MaCCOBOIO 00CITYKUBaAHMUS

Tabnuunble (pensuuoHHbIC) 06a3bl JaHHBIX. Tabmuia — mpeacTaBiIeHne CBEICHHH 0
OoIHOTHIHEBIX 00BekTax. [lone, 3amuch. Korou tabmuiel. Pabora ¢ roroBoil 6a3zoi
JMaHHBIX. 3armonHeHue 0as3pl JaHHBIX. [lowck, cOpTUpOBKA M (DUIBTpALUs TaHHBIX
4.5 | 3anpocel Ha BBIOOPKY AaHHBIX. 3alpochl C MapameTpaMu. Beruucisiemble MO E
3arpocax.

MHuoroTtabnuunbie 0a3bl JaHHBIX. THIBI CBsI3ed Mexay Tabiaunamu. BrHemrHui
kito4. [{enocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJWYHBIM 0a3aM JTaHHBIX

TekcroBslii poueccop. CpeAcTBa NOUCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE
4.6 | CTpyKTypUpOBaHHBIE TEKCTOBbIE MOKyMeHThl. CHOCKH, oriaBieHue. I[IpaBmig

LUTUPOBAHUS UICTOYHUKOB M 0opMiIeHHs OnbiinorpaduyecKux CChbUIOK

INTAHUPYEMBIE PE3YJIbBTATBI OCBOEHUA ITPOI'PAMMBbI Imo
UH®OPMATUKE (YIJAYBJEHHBIH YPOBEHb) HA YPOBHE CPEJIHEIO
OBLIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh M CIOCOOHOCTh OOyyaroluXxcs
PYKOBOJACTBOBAaThCSl  C(HOPMUPOBAHHOM  BHYTPEHHEW  MO3MLIMEW  JIMYHOCTH, CHUCTEMOM
LEHHOCTHBIX ~ OPHUEHTAlUi, TO3UTUBHBIX BHYTPEHHHX YOEKICHHH, COOTBETCTBYIOIINX
TPaJULIUOHHBIM IIEHHOCTSIM POCCUHCKOT0 OOIIECTBA, PACUIMPEHNE KU3HEHHOTO OIbITAa U OMBITA
NESATENIbHOCTH B TpOIECCe peaau3aldu  CpPeACTBaMH y4yeOHOro MpeaMeTa OCHOBHBIX
HanpaBJICHUN BOCIIUTATEIbHOMN NEATEIbHOCTH.

B pesynbrare m3yueHus MHGOpPMATHKH HAa YpOBHE CpEIHEro o0Iero oOpa3oBaHHs Y
oOyuJaromerocst 0yayT c()OpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3yIbTATHI:

1) rpamaaHCKOTr0 BOCIUTAHMS:

OCO3HAaHME CBOMX KOHCTHUTYIHOHHBIX TIpaB M OO0SM3aHHOCTEW, YBa)XKEHHE 3aKOHa U
MpaBoMOpsIIKa, COOJIOJEHHE OCHOBOIIOJIATAIOIIMX HOPM HMH(POPMAIMOHHOTO TpaBa U
nH(pOpMaMOHHOM 6€30MacHOCTH;

TOTOBHOCTb MPOTHUBOCTOSITH HJCOJIOTUU SKCTPEMHU3Ma, HalMOHANU3Ma, KceHohoouw,
JUCKPUMHHAIIMA TI0 COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM TPU3HAKAM B
BUPTYaJIbHOM IPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOE OTHOILIEHUE K MCTOPUYECKOMY HaCJEIuio, NocTWxkeHusM Poccum B Hayke,
UCKYCCTBE, TEXHOJOTHAX, IOHUMAaHHE 3HAYeHHs HH(POPMATUKH KaK HAyKd B IKHU3HHU
COBPEMEHHOT0 00I1IECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIE PEIEeHUs, OPUCHTUPYSCH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIe B ceTU MIHTepHeT;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

JCTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYas 3CTETHKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;



CIOCOOHOCTh BOCIIPUHUMATD Pa3JIMYHbIE BHJIBI UCKYCCTBA, B TOM YHCIIE OCHOBAHHOTO HA
WCTOJIb30BAHNU MH()OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusuveckoro BocnuTAHMUSA:

c(OPMHPOBAHHOCTh 3JI0POBOTO W 0Oe30macHOro o0paza IKU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3/0pOBbIO, B TOM YHUCIIE 3a CU€T coOMoaeHusl TpeOboBaHui OezonacHoOn
9KCIUTyaTaluy CPeICTB MHOOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA;

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTU TEXHOJIOIMYECKON U COLIMAIbHON HAIIPABICHHOCTH,
CHOCOOHOCTh ~ MHULUHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBINOJIHATH — TaKylO
NesITeIbHOCTD;

uHTEepec K chepaM npodhecCHOHAIBHOW NEATETbHOCTH, CBS3aHHBIM C HH(DOPMATHKOM,
IpOTrpaMMHUPOBAaHUEM M HH()OPMAIIMOHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSIX
HayKu WH()OPMATHKH M HAYYHO-TEXHHYECKOTO IpOrpecca, yMEHHE COBEPINATh OCO3HAHHBIN
BBIOOD Oynyiiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpA30BaHHIO Ha MPOTSKEHUU BCEH
KHU3HH;

7) 3K0JIOrHYeCcKOro BOCIIUTAHMSA:

0CO3HaHME ITI00ATBHOT0 XapaKTepa SKOJIOTHYECKUX MpoOsIeM U MyTel uX peleHus, B TOM
qucie ¢ y4éTOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKH, TOCTHKCHUSAIM HAYYHO-TEXHHYECKOTO Mporpecca W oOIMIeCTBEHHON MPaKTHKH,
3a CuéT NOHUMAaHMA POJM HHGOPMALMOHHBIX PECYpCcOB, HMH(GOPMALMOHHBIX IPOLECCOB U
MH(QOPMALMOHHBIX TEXHOJIOTUH B YCIOBMAX LU(POBOM TpaHCHOpMALUU MHOTUX chep >KU3HU
COBPEMEHHOI'0 O0IIIECTBA;

OCO3HaHME IIEHHOCTU HAayYHOW JEATENIbHOCTH, TOTOBHOCTb OCYILIECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATENLCKYIO JIEITEIbHOCTh MHUBHUIyaJIbHO U B TPYTIIIE.

B mpomecce AOCTHXKEHHMS JMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS IPOrpaMMBbl IO
uHpOpMaTUKE y  OOydYalOUIMXCS ~ COBEPIICHCTBYETCS  OMOIMOHANBHBIA  WHTEIUIEKT,
MpeaIoIararomuil cOpMUPOBaHHOCTH:

CaMOpETyJIHMPOBAHUS, BKJTIOYAFOIIIETO CaMOKOHTPOJIb, yYMEHHUE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIECHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K 3MOIMOHAJIBHBIM
U3MEHEHUSM U NPOSABIATh TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpPEMJIEHHE K JOCTH)KEHUIO LENU U YCHEXy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHE JACHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIMATUH, BKIIOYAIOIIEH CIOCOOHOCTH MOHMUMATh 3MOIMOHAIBLHOE COCTOSHHE IpPYTHUX,
YUUTBIBaTh €r0 TPU OCYLIECTBICHMH KOMMYHHKAIIUM, CIIOCOOHOCTb K COYYBCTBUIO H
COIIEPEKUBAHUIO;

COLIMAIIBHBIX HABBIKOB, BKIIIOYAIOIINX COCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMHU
JFO/IEMU, 3200THTRCS, IPOSIBIISITh MHTEPEC U Pa3peIIaTh KOHMIUKTHI.

METAIIPEAMETHBIE PE3YJIbTATbI
B pesynbrare m3yueHuss MHGOpPMATHKU HAa YpOBHE CpeIHEro oOImero oOpa3oBaHHs Yy
oOyuaromierocsi OyayT cQOpPMHpPOBaHBI MeTalpeAMETHbIE pe3yJbTaThl, OTPaKEHHBIE B



YHHUBEPCAJIbHBIX YUEOHBIX JEHCTBUSAX, a IMEHHO — IO3HABaTEJIbHbIE YHUBEPCAJIbHBIE yueOHbIE
NecTBUS, KOMMYHHKATHBHbIE  YHUBEpCalbHble  y4deOHbIE  JCHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHbIE YUeOHBIE IEHCTBHSI, COBMECTHAS JESITEIHHOCTD.

Ilo3HaBaTeIbHBbIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHS

1) 6a30Bble JJOruYecKue AeHcTBUS:

CaMOCTOSITENIbHO  (DOpPMYJIMpOBaTh M aKTyaJM3MPOBATh NPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

yYCTaHABIIMBATh CYIIECTBEHHBII MPU3HAK UM OCHOBAHUS ISl CPABHEHUS, KiIacCu(DUKAINH
¥ 00001IEeHNS;

OTIPEICIISATH IENH ACSITSIIbHOCTH, 33]]aBaTh TapaMeTPhl M KPUTEPUH UX JTOCTIKCHUS,

BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX ABJICHUAX,

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIIUXCST MaTepUaTbHbIX
U1 HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHTHh KOPPEKTHUBBI B JIESATCIIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YJIBTATOB IIENISIM,
OIICHUBATh PUCKH MOCJIEICTBUN ACSITEIbHOCTH;

KOOPIMHUPOBATh W BBINIOJHATE pPa0OTy B YCJIOBUSX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUC ITPU PCIICHUU KU3HCHHBIX HpOGHCM.

2) 6a30BbIe HCCIeA0BaTENbCKUE e CTBUS:

BJIAACTh HABbIKaMMN y‘IC6HO-I/ICCHe[[OBaTGHI)CKOI>'I u HpOCKTHOﬁ JACATCIIbHOCTH, HaBbIKaAMH
paspenieHus mpodiieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOOB
pEIICHHS TPAKTUICCKHX 3aJ1a4, IPUMECHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

OCYIICCTBIIATh PA3JIMYHBIC BHJBI JICATCIBHOCTH I10 IOJYyYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAILNHY, MPEOOPA30BAHUI0 U TMPUMCHEHUIO B PA3jIMYHBIX YYEOHBIX CHTYyallUsiX, B TOM
YHClie IPU CO3JaHUH YUEOHBIX M COI[UAIBHBIX TPOCKTOB;

(hopMUpOBaTh HAYYHBIM THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMU
IIOHATUAMHU U MCTOJaMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpA30BATEIBHON EATEIHHOCTH U
JKU3HCHHBIX CUTYalUAX;

BBIABJIAITh NPUYUMHHO-CICACTBECHHBIC CBA3M MW AKTYAJIM3WPOBATH 3a/ady, BBIABUI'ATb
TUIOTe3y €€ pelIeHHs, HaxXOJIUTh apTryMEHTHI I JO0Ka3aTelIbCTBA CBOUX YTBEPIKICHHIHA,
3aJ1aBaTh MapaMeTpbl U KPUTCPUH PEIICHHS,

aHAJM3UPOBATh IMOJYYCHHBIE B XOJIC PCIICHHS 3aJaud pPe3yJIbTaThl, KPUTHUYECKU
OILICHUBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISATH ICJICHANIPABICHHBIN MMOUCK IMEPEHOCa CPEICTB M CIIOCOOOB JICHCTBUS B
po(heCCHOHATBLHYIO CPENy;

yMETh TICPEHOCHTH 3HAHUS B  T[IO3HABATCIbHYIO H  TMPAKTHYECKYI0  00JacTH
KHU3HCACATCIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIC WJCH, IpeJajaratb OPUTHHAJIbHBIC IMOAXOJBI M PEIICHHS, CTAaBUTh
npoOJIeMbl U 3aJ1a4H, JOMYCKAOIUE allbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:



BJIAJETh HABBIKAMU TOJy4YeHUS MH(OpPMAIMM U3 HMCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBIISATh  MOMCK, aHalW3, CHUCTEeMATHU3alMI0 M HHTEPIPETALHUIO
UH(POPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAYCHUSI HHPOPMALIMHU U LIETEBOM
ayJUTOPUH, BRIOHPAsi ONTHMAIBHYIO ()OPMY TIPEICTABICHUS M BU3YAIN3alNH;

OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMannu, €€ COOTBETCTBUE MPABOBBIM U
MOPAJIbHO-3THYECKUM HOPMaM;

UCIIONB30BaTh CPENCTBA WH(POPMAIIMOHHBIX M KOMMYHHKAlMOHHBIX TEXHOJOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3AaLMOHHBIX 3a1ady C COOII0IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTUEHBI, pecypcocOepekeHusl, IPaBOBbIX U
THYECKUX HOPM, HOPM MH(OPMAIIHOHHON 0€30I1aCHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3alIUThl WHpOpPMaNuH, HHHOPMAITMOHHON
0€30I1aCHOCTH JTMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS

1) oOmenue:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX chepax »KU3HU;

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHUS, MOHUMATh 3HAUYEHHE COLUATBHBIX
3HAKOB, PACIO3HABAThH MPEANOCHIIKYA KOHQIUKTHBIX CUTYAIH U CMSATYATh KOH(QIIUKTHL;

BJIQJICTh PA3IMYHBIMU CITIOCOOAMU OOIICHUS U B3aMMOJICHCTBYSI, apTyMEHTHPOBAHHO BECTU
JTUAJIOT, YMETh CMSATYaTh KOH(QIMKTHBIC CUTYAIUH;

pPa3BEPHYTO M JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHUSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYATbHON paOOTHI;

BBIOMpAaTh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)0r0 4JeHa KOJIEKTHBA;

MPUHUMATh 1I€TM COBMECTHOM JESTeIbHOCTH, OPraHU30BBIBAaTH U KOOPJIWHUPOBATH
JIEUCTBUSA TO WX JOCTHKEHHUIO: COCTAaBJIATH IUIAH JCHCTBHM, PacCHpelessiTh POJu C y4ETOM
MHEHUH YYaCTHHKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJAa M KaKJIOTO YJYaCTHHKA KOMaHIbl B OOIIMI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLIEHMBATh MJAEH C TMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILLIECTBIISATh IMO3UTUBHOE CTPATErMUECKOE IMOBEJCHUE B PA3JIUYHBIX CHUTYaLHUsX,
MPOSIBIIATH TBOPYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

PeryasiTUBHBIE YHHBepCAaJIbHbIe YUeOHbIe qelicTBUSA

1) camoopranusanms:

CaMOCTOSITEIIFHO OCYIIECTBIIATh TO3HABATENFHYIO JESTEIBHOCTD, BBISBIISTH MPOOIIEMBI,
CTaBUTh ¥ (GOPMYIUPOBATh COOCTBEHHBIC 3aJauli B OOpa30BATEIBHOW JEATEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUsS] MPOOJIEMBbl C YIETOM MUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;



JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

paciMpsATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

Croco0CcTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON 3pyAULIMN B Pa3HBIX 00JacTsIX
3HaHUH, MOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYyJIbTYPHBIH YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJIeTh HAaBBIKAMU TO3HABATENILHON pe(IeKCUN KaK OCO3HAHUS COBEpPLIAEMBIX JIeHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHUH, HCIIOJIL30BATh MPUEMBI pedercuu
JUIsL OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHHS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E Pe3yIbTaTOB AESTEIbHOCTH.

3) NIpUHATHSA ceds U APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA;

INPUHUMATh MOTUBBI U ApTYMEHTBI PYTUX MPU aHAIU3€ PE3YJIbTATOB JI€ATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JAPYTUX Ha OMIUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH IPYTOTO YEIOBEKA.

NPEIMETHBIE PE3YJIBTATHI

B mpomecce wm3ydenuss kypca wuHPOpMATHKU YriayOnéHHOro ypoBHsS 6 10 Kuacce
oOyyJaronuMucs OyayT JOCTUTHYTHI CIACAYIOIINE MPEAMETHBIC PE3yIbTaThI:

BJIJICHUE TIPEACTABICHUAMU O POJWM HMH(POpPMAlUM W CBA3aHHBIX C HEW IPOIIECCOB B
NPUPOJIE, TEXHUKE M OOINECTBE, MOHATHUAMH «UH(MOpMAIUsD», «HUH(POPMAIMOHHBIN IMPOIECCH,
«CHCTEMa», «KOMIIOHEHTHI CHCTEMBI», «CUCTEMHBIH 3()dexT», «HMHPOpPMAIMOHHAS CUCTEMAY,
«cucTeMa ynpaBJIEHUD;

BJIQJICHHE METOoJaMH TMoucka wuH(opMmaruu B ceTH WHTEepHET, yYMEHHE KPUTHYECKU
OIICHUBATh MH(OPMAIIHIO, TIOTyICHHYIO U3 ceTH VHTepHeT;

yMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIC, MPUBOAUTH MPUMEPHl HCTOYHUKOB HX
TIOJTyYeHUsT M HAMpaBICHUS HCIIONB30BAHUS, YMEHHE KIACCHU(HUIIMPOBATH OCHOBHBIE 3a7a4d
aHajM3a JaHHBIX (MPOTHO3UPOBAaHME, KiIaccU(UKaIMs, KIacTepU3allMsl, aHaIu3 OTKIOHCHHH),
MOHUMATh TOCJIEIOBATEILHOCTh PEIICHMs 3a7a4 aHaJn3a JaHHBIX: COOp NMEPBUYHBIX JTaHHBIX,
OYMCTKAa W OIIGHKa KadecTBa JaHHBIX, BHIOOp W/WIM TOCTPOCHUE MOJCIH, MpeoOpa3oBaHUE
JIAHHBIX, BU3yaIU3alus JaHHbIX, UHTEPIIPETALIUS PE3YIbTAaTOB;

MMOHMMAaHUE OCHOBHBIX TPUHIIUIIOB YCTPOHCTBA M (YHKIIMOHUPOBAHHUS COBPEMEHHBIX
CTAallMOHAPHBIX M  MOOWJBHBIX KOMIBIOTEPOB, TEHACHIMN pPa3BUTHUA  KOMIBIOTEPHBIX
TEXHOJIOTHIA;

BIIQJICHUE HaBBIKAMU pabOTHl C OMNEPANMOHHBIMU CHCTEMaMH, OCHOBHBIMHU BHJIaMHU
MIPOTPAMMHOTO 00€CTICUCHHUSI JIJIsl PEIICHUsI YISOHBIX 3a/1a4 0 BRIOPAHHOW CIICIIHATTN3AIIHIH;

HAJIMYKE TPEACTABICHUM O KOMIIBIOTEPHBIX CETSIX M MX POJU B COBPEMEHHOM MHUpE, O
0a30BbIX TPHUHITUIIAX OpraHU3aMi U (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTed, 00 oO0Immx
NPUHILUINAX pa3paboTKU U GYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUH;



MMOHMMAaHHE yrpo3 WHPOPMAIMOHHOI 0€30MacHOCTH, UCIIOIB30BaHUE METOAOB U CPE/ICTB
OPOTUBOJACHCTBUSL 3TUM Yrpo3aM, COOIIofeHHEe Mep O€30MacHOCTH, MPEIOTBPALIAIONINX
HE3aKOHHOE paCIpOCTPaHEHHE IEePCOHANBHBIX JaHHBIX, COONIOIeHHEe TPeOOBaHM TEXHUKU
0€30MaCHOCTH M TUTHEHBI TIPH padoTe ¢ KOMIBIOTEpAMH U APYTUMH KOMIIOHEHTaMH IIH(PPOBOTO
OKpY’KEHHSI, TTOHWMAaHHE IPAaBOBBIX OCHOB HCIIOJNB30BAHUS KOMITBIOTEPHBIX TpOrpaMm, 0a3
JAHHBIX ¥ paOoThl B ceTH MIHTEepHET;

IIOHUMaHHWE OCHOBHBIX TNPUHIMIIOB AMCKPETH3AaLMU DPA3JIMYHBIX BUIOB HH(pOpPMAIMH,
YMEHHUE OINpenensiTh UH(OPMAIMOHHBIH 00BbEM TEKCTOBBIX, Ipa)UUECKUX M 3BYKOBBIX JaHHBIX
IIPU 33/IaHHBIX NTapaMeTpax JUCKPETU3alU, YMEHHE ONPEeIsATh CPETHIOI0 CKOPOCTh Mepeaadn
JTAHHBIX, OLICHUBATh N3MEHEHHE BPEMEHU Nepeiaull IPH U3MEHEHUH MH()OPMAIIMOHHOTO 00BhEMa
JIAHHBIX M XapaKTEePUCTHK KaHaja CBS3H;

YMEHHE WCIIONb30BaTh NPU PEHICHWW 3a7ad CBOWCTBA TO3MIMOHHOW 3alliCH YHCEl,
QITOPUTMA TOCTPOCHHS 3alMCH 4YHCJa B TO3MIMOHHOM CHCTEME CUYHUCIEHHS C 3aJaHHBIM
OCHOBAHMEM U IIOCTPOECHHUS YHCIIa TI0 CTPOKE, COAEPIKaIIEeH 3al1Ch ITOTO YHUCIA B MO3UIUOHHON
CHCTEME CUMCIICHHS C 33JaHHBIM OCHOBaHHMEM, YMEHHE BBIIIOJIHATh apu(PMETHUECKUE ONepanuu
B MIO3ULIMOHHBIX CUCTEMAaX CUUCIICHMUS;

YMEHHE BBINOJIHATh MNPeoOpa3oBaHUS JIOTUYECKUX BBIPAXKEHUH, HCHOJIb3Ys 3aKOHBI
anreOpbl  JIOTUKH, YMEHHME CTPOMTH JIOTUYECKOE BBIpAKEHHE B JAM3BIOHKTUBHOM U
KOHBIOHKTHBHOM HOpPMaJIbHBIX (OpMax MO 3aJaHHOW TaONWIle HCTUHHOCTH, HCCIEI0BaTh
00J1acTh MCTUHHOCTH BBICKAa3bIBAaHUS, COJAEPIKAIIETO IEpPEeMEHHBIC, peIIaTh HECIIOKHBIC
JIOTHYECKUE YPaBHEHUSI U CHCTEMBI yPaBHEHH;

MOHMMaHHE Oa30BBIX aJTOPUTMOB OOPaOOTKM YHUCIOBOM M TEKCTOBOM HH(OpMaIuu
(3anMch uyucen B TO3MLMOHHOM CHCTEME CUHCIIEHUS, HAXOXKAECHUE BCEX IPOCThIX YHCET B
3aJJaHHOM JMaria3oHe, 00paboTKa MHOTOPa3psAAHBIX LENbIX YUCEN, aHAJIN3 CUMBOJIBHBIX CTPOK U
JpyTux), alrOpUTMOB MOMCKA M COPTUPOBKH, YMEHHE ONPEACIATh CIO0KHOCTh H3Y4aeMBIX B
Kypce ©a30BbIX aJIrOPUTMOB (CyMMHPOBAaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKAa MAacCHBa,
nepeOOopHbIe ANTOPUTMBI, ABOUYHBIA MOUCK) U NMPHUBOIAUTH MPUMEPHl HECKOJIBKUX aJTOPUTMOB
Pa3HOMU CII0KHOCTH JJIs pELICHUs OJHOM 3a/1a4H;

BJIaJICHHE YHUBEPCAIBHBIM S3BIKOM IPOTpaMMHUpPOBaHUs BbICOKOTO ypoBHs (Python, Java,
C++, C#), npencraBieHUsIMM O 0a30BbIX THUIAX JaHHBIX M CTPYKTypax JaHHBIX, YMEHHE
WCIOJh30BaTh OCHOBHBIC YIPABISIONIMNE KOHCTPYKIIMH, YMEHHE OCYIIECTBIISATh aHAJN3
MIPEUIOKEHHONH IPOrpaMMbl: ONpPEAENATh pe3yJabTaThl pabdOThl MpOrpaMMbl IPHU 3aJaHHBIX
UCXOJHBIX JAaHHBIX, ONpPEAENATh, NPH KAaKUX HCXOAHBIX JaHHBIX BO3MOXKHO MOJy4YCHHE
yKa3aHHBIX PEe3yJIbTAaTOB, BBIABIATH JaHHbIE, KOTOPblE MOT'YT HPUBECTH K OIIMOKE B paboTe
porpamMmsl, GOpMyIUpPOBaTh MPEIOKEHUS 110 YIyUIICHUIO IPOrPaMMHOTO KOJIa;

YMEHHE CO37aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U JIEMOHCTPALMOHHBIC
MaTepualibl C HCIOJIb30BAHHEM BO3MOXXHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CPEICTB H
00JIauHBIX CEPBHCOB;

YMEHHE UCMOJIb30BaTh AMEKTPOHHbIE TaOJINLIbI JJI aHaU3a, MIPEeICTaBIeHUS U 00paboTKU
JTAHHBIX (BKIIOYAs BBIYMCICHHE CYMMBI, CPEIHET0 apu(pMETHYECKOrO, HAMOOINBIIETO W
HauMEHBUIETO 3HAYEHUH, pellleHue ypaBHEHUH, BEIOOp ONTUMAIBHOTO PELIeHUs, TOA00p JIMHUU
TPEHJa, pelIeHne 3a1a4 IPOrHO3UPOBAHUS).

B mnpouecce wusyueHuss kKypca HHPOpPMATUKU YriayOsn€HHoro ypoBHS 6 11 Knacce
o0yyaromuMucs OyryT JOCTUTHYTHI CIIEIYIOLINE IPEIMETHbIE PE3YIbTaThL:



YMEHHE CTPOUTh HEPAaBHOMEpPHbIE KOJbI, JOMYCKAIOUIHE OJHO3HAYHOE JEKOIUPOBAHHE
cooOuieHnii (mpeuKCHBIE KOJABI), HCHOJIb30BATH IMPOCTEHUIINE KOJbI, KOTOPbHIE IO3BOJISIOT
0oOHapy>KMBaTh U MCIIPABIISATH OMIMOKYU MPH Mepeaade NaHHBIX, CTPOUTH KOJ, 00eCTeunBaIOIINi
HAaMMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0 JJIMHY COOOIIEHHsI MPU W3BECTHOH YacTOT€ CHMBOJIOB,
MOSICHATH TIPUHIIAITEI PA0OTHI MTPOCTHIX AITOPUTMOB CIKATHSI TAHHBIX;

YMEHHE pelIaTh alTOPUTMHYECKUE 3a/Jadyd, CBS3aHHBIE C aHaIM30M rpadoB (3amadn
NIOCTPOCHHS ONTUMAILHOTO TYTH MEXAYy BeplIMHAMU rpada, ompeaerneHus KOJIHYecTBa
Pa3IMYHBIX IMyTed MEXIy BEpUIMHAMH OPUEHTUPOBAHHOIO alUKIM4YecKoro rpada), ymeHue
UCIOJb30BAaTh JEPEBbsl MPU aHAIM3€ W IOCTPOCHMHM KOJOB M JUIA IPEICTABICHHS
apu(METHYECKUX BBIPAKECHUHN, MPU PELICHUU 3aj7ad MOUCKAa U COPTHPOBKH, YMEHHUE CTPOUTH
JIepEeBO WIPHl MO 33/JIaHHOMY QJITOPUTMY, pa3palaTbiBaTh U OOOCHOBBIBATH BBIMTPBIIIHYIO
CTpATETHIO UTPHI;

yMEHHE pa3pabaThIBaTh U PEANN30BBIBATH B BUJIEC MPOTPaMM 0a30BbI€ arOPUTMEI, YMEHHE
WCIIOJIB30BATh B MPOTpaMMax JaHHBIC PA3IMYHBIX THUTOB C YYETOM OTPAaHMYCHHN HA JHAIa30H
WX BO3MOXHBIX 3HAaYCHHH, MPUMEHATh TMPH PEIICHHH 3a7ad CTPYKTYpPhl IAaHHBIX (CIHCKH,
CJIOBapHW, CTEKH, OYEpENH, IIEPeBbs), HCIOIB30BATh 0a30BbIC OMEpAIMH CO CTPYKTYpaMu
JIAHHBIX, TPUMEHATh CTAHIAPTHBIC U COOCTBEHHBIC MOANPOrPAMMBI IS 00paOOTKU YUCIIOBBIX
JAHHBIX M CHUMBOJBHBIX CTpPOK, HCHOJb30BaTh IMpU pa3paboTke mporpaMMm OHOIMOTEKH
MOJIPOTpaMM, 3HATh (YHKIMOHAJIbHBIE BO3MOXHOCTH MHCTPYMEHTAIBHBIX CPEICTB CpEJbl
pa3paboTKH, YMEHHE MCIOIb30BATh CPEACTBA OTIAIKUA MPOTPaMM B Cpeiie MPOrpaMMHPOBAHUS,
YMEHHE TOKyMEHTHPOBATh POTPaMMBEI,

yYMEHHE CO3/]aBaTh BEO-CTPAHULIBI;

BJIaJICHHE OCHOBHBIMH CBEACHUSAMH O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEACTBaX CO3/IaHUS
1 pabOThI C HUMH, YMEHHE UCIIOJIb30BATh TAOJIMUYHBIE (PEIAIMOHHBIC) 0a3bl JAaHHBIX (COCTABIISAThH
3arpockl B 0a3ax JIaHHbBIX, BBITIOIHATH COPTHPOBKY U MOMCK 3amuceil B 0a3e JaHHBIX, HAMIOIHSATh
pa3paboTaHHy0 0a3y IaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMaTHUYECKUE MOJIENH JIJIsl aHaIu3a OOBEKTOB U
nporeccoB: (HopMyIupoBaTh 1€ MOJICIUPOBAHUS, BBIIONHATH AaHAJIN3 PE3yJIbTATOB,
NOJYYEHHBIX B XOJI€ MOJICIIMPOBAHUS, OLEHHBATH COOTBETCTBHE MOJETH MOICITUPYEMOMY
00BEKTY HITU TPOLIECCY, MPEACTABIATH PE3YJIbTAaThl MOJCITUPOBAHHS B HATJISITHOM BHUJIC;

YMEHHE OpPraHW30BHIBATh JIMYHOE HH()OPMAIMOHHOE TPOCTPAHCTBO C HCIIOJIB30BAaHHEM
Pa3IMYHBIX CPEACTB MU(PPOBBIX TEXHOJIOTHA, TOHUMAHHE BO3MOXXHOCTEH IMU(PPOBBIX CEPBUCOB
TOCYJTapPCTBEHHBIX YCIYT, MUPPOBBIX 00pa30BATEIBHBIX CEPBUCOB;

NIOHUMaHHE OCHOBHBIX MPHUHIIUIIOB Pa0OThI, BO3MOXXHOCTEH W OTpaHUYCHUS PUMCHEHUS
TEXHOJIOTUI MCKYCCTBEHHOI'O MHTEJUIEKTa B PA3JIMYHBIX 00JACTAX, HAJMYKUE MPEICTaBICHUH O
Kpyre pemraeMblx 3ajad MAalIMHHOTO O00ydeHus (pacmo3HaBaHUs, KiIacCU(PUKAMH U
MIPOTHO3UPOBAHMS) HATMYKE TPEACTABICHUN 00 MCIIOJIb30BaHIH WH(POPMAIIMOHHBIX TEXHOJIOTHIA
B Pa3IUYHBIX MPO(EeCcCHOHANBHBIX cepax.



INPOBEPAEMBIE TPEBOBAHUA

Kon

poBepsieMble TpedGoBaHUS pe3yjabTaTam OCBOEHUSI OCHOBHOI
Opa3oBaTe/IbHOI MPOrpaMMBbI CPEIHEro 001Iero 06pa3oBaHus

Il'losnaBaTenLHble YV

1.1

IEaBOBbIe JIOrH4YecKue JelicTBUA

1.1.1

YcraHaBnmuBaTh CYIIECTBEHHBIM TIPU3HAK WJIM OCHOBAHUSA [Ji1 CpPaBHCHUS
KIaccu(pUKayu 1 0000IIeHUS

1.1.2

BEISIBIATE 3aKOHOMCPHOCTU W NPOTUBOPCHUA B paCCMATPHUBACMBIX ABJICHUAX

1.1.3

CamocTosATeNnbHO (POpMYJIMPOBATh U aKTyaIu3UpoBaTh podiieMy, paccMaTpUBaTH
€€ BCECTOPOHHE; ONPEAEIATh 1eNIU AESITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KpUTEpUy|
X JTOCTHKCHUS

Brocuth KOPPCKTUBBI B ACATCIIBHOCTb, OLCHUBATHL COOTBCTCTBUC PE3YJILTATOB
[ICIISIM, OHCHHUBATh PUCKU MOCJIEACTBUN JeITEeIbHOCTH

Pa3BuBaThH KpCaTHBHOC MBINIJICHUC TP PCIICHUN JKU3HCHHBIX Hp06JICM

[ba3zoBble ucciienoBaTebCKUe MPOEKTHDIE 1eliCTBUSA

1.2.1

Bianerr HaBbIKAMHU Y4YE€OHO-HCCIIEAOBATEIBCKOM M TMPOEKTHOWU JEATEIHLHOCTH,
HaBBIKAMH pa3pelieHus mpooIemM

1.2.2

OBylaieHNEe BHUIAMM JESITEIBHOCTH IO TMOJYYEHHMIO HOBOIO 3HAHHUS, €TI0
MHTEpIpeTaluy, MpeoOpa3oBaHUIO W TPUMEHEHUIO B PAa3IUYHBIX YUYEOHBIX]
CUTYalHsIX, B TOM YHUCJIE IIPU CO3JaHUN YUE€OHBIX U COLIMAIbHBIX POEKTOB

1.2.3

MDOpMUPOBAHUE HAYYHOTO THIA MBIIUICHHS, BJIaJICHUE HAYYHOW TEPMHUHOJIOTHEM,
KJTFOUEBBIMU MOHSATUSIMU U METOJAMHU

1.2.4

BBIABISTE NPUYMHHO-CIEICTBEHHBIE CBSI3W W aKTyalM3UpOBaTh  3ajady)
BHIIBUTATh TUIIOTE3y €€ pPEelIeHUs, HaXOAUTh apryMEHThl JJIs J0Ka3aTellbCTBY
CBOMX YTBEp KICHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUH PELICHUS

1.2.5

AHa.HI/ISI/IpOBaTL TOJIYYCHHBIC B XOJC PCHICHUA 3aAda4u PC3YJIbTATbhbl, KPUTUYCCKY
OLICHUBATh UX JOCTOBCPHOCTH, IPOTHO3UPOBATH U3MCHCHHNEC B HOBBIX YCJIOBUAX

1.2.6

YMeTh TepeHOCHUTh 3HAaHUS B T[O3HABATEJIbHYIO W MPAKTUUYECKYI0 00JIacTy
PKU3HEACSATEIbHOCTA, YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX TMPEIMETHBIX
O0OJ1acTeil; OCYIIECTBIISITH II€JICHANPABICHHBIM TMOUCK IIepeHoca CpeICTB U
CIIOCOOO0B eHCTBUS B TPOhEeCCHOHATIBHYIO Cpey

1.2.7

CIIOCOOHOCTP U TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pEIICHUS]
MPAKTUYECKUX 3a7ad, MPUMEHCHHUIO PAa3]INYHBIX METOJOB MMO3HAHUS, CTABUTH U
(bopMyIMpOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHON JESTEIBHOCTH U
PKI3HCHHBIX CUTYyallMsX; CTaBUTh TMPOOJEMBI W  3aJayd, JIOMyCKArolug
QIIbTEpPHATUBHBIE PELICHUS; BBIIBUTaTh HOBbIE UJEH, MpeasiaraTb OpUTrHHAIbHBIY
MOAXONbl W pEIIeHUs; pa3pabaTbiBaTh IUIaH pEHIeHHUs NpoOJieMbl € YYETOM]
AHAJIM3a UMEIOIINXCSl MAaTEPUATIbHBIX U HEMAaTePHAIbHBIX PECYPCOB

1.3

[PadoTa ¢ undgopmanueit

1.3.1

Brianerh HaBbIKAMU TOJXYyYEHUS HMH(OpPMAlMM W3 HUCTOYHUKOB PpA3HBIX THUIIOB
CAMOCTOSITEJIbHO ~ OCYLIECTBIATH  IOUCK,  AaHAIM3, CUCTEMATHU3allUI0 U
MHTEPIPETALNIO HHPOPMAIIMK PA3IMYHBIX BUIOB U (HOPM IIpEACTaBICHUS

1.3.2

Co3naBaTh TEKCThl B pa3IMYHBIX (hopMaTax ¢ yd€ToM HazHadeHUs] UHOpMaIuy]




1 1IEJICBOMl ayauTOpUH, BBIOMpass ONTUMAJIbHYIO (DOpMY TIPEACTABICHUS U

BH3YyaJIN3aLUN

1.3.3 [OueHuBaTh HOCTOBEPHOCTH, JIETUTUMHOCTh WH(OpmMamuu, €€ COOTBETCTBUE
[IPaBOBBIM U MOPaJIbHO-3THYECKUM HOPMaM

1.3.4 |Fcnonb3oBarh cpeacTBa MHMPOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTI'UI
B PELLIEHUM KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX M OpPraHU3allMOHHBIX 3ajad d
coOmroieHeM TpeOOBaHU JIPrOHOMHUKH, TEXHUKHA O€30MaCHOCTH, TUTHCHBI)
pecypcocOepekeHusi, MPaBOBBIX M 3THUUYECKUX HOPM, HOPM HH(OPMALHUOHHON
0€3011aCHOCTH

1.3.5 |Bnaners HaBbIKAMHU paclo3HaBaHUs W 3alIUTHl UH(GOpMAIUU, HHGOPMALIMOHHON
0€3011aCHOCTH JIMYHOCTH

2  [KommyHukaTtuBHble YY]

2.1 (O0menne

2.1.1 |OcymiecTBisTh KOMMYHUKAallMM BO BceX cdepax KHU3HU; BIAJETh Pa3IUYHBIMU
crioco0aMu OOIIEHUS U B3aUMOJEHCTBUS

2.1.2 |Pa3BEpHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3pEHHS C HCIOJIb30BaHUEM
SI3BIKOBBIX
CPEACTB

2.1.3 |ApryMeHTUPOBAaHHO BECTU AMAJIOT

3 [PerynsTuBHubie YY]|

3.1 |[Camoopranmu3zanus

3.1.1 |CaMOCTOATENBHO OCYWIECTBIATh IO3HABATEIBHYI JEATEIBHOCTb, BBISBIIATH
MpOOJIeMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4ll B 00pa30BaTEIILHOM
NEeATEIbHOCTU U )KU3HEHHBIX CUTYalMsIX; JaBaTh OLICHKY HOBBIM CUTYaLMsIM

3.1.2 [CaMOCTOSATENBHO COCTABIIATH IJIAH PEHICHUs MPOOJIEMBI C YU4ETOM HMEIOLIUXCS]
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W TPEANMOYTCHUM; JeIaTh OCO3HAHHBIN
BEIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a DPEIICHHE; OLCHHBATH
MPUOOPETEHHBI  OMBIT, CIIOCOOCTBOBATH (OPMUPOBAHUIO U  IPOSBICHHI)
[IIUPOKON SPYAULIMHU B Pa3HbIX 00JIACTSAX 3HAHUU

3.2 |CaMOKOHTpPOJIb

3.2.1 |JlaBaTb OLIEHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIBTATOB LIENIAM

3.2.2 |[Brmagerh HaBBIKAMH MO3HABATENBHON peQIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX]
NIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, MX pE3yJbTaTOB M OCHOBAHWI]
MCITOJTB30BaTh TPUEMBI pe(dIIEKCUU JIsi OLCHKHW CHUTYaIlH, BBHIOOpa BEPHOTO
pEIIeHus]; YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEUICHHUs IO UX]
CHVDKECHHIO

3.3 [PMonHOHANBHBII  MHTE/VIEKT,  MpeArnojararomuid  chOpMHUPOBAHHOCTH]

CAMOPCTYJIMPOBAHNA, BKJIOYAaromero CaMOKOHTPOJIb, YMCHHC IPpUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBCACHUC, CHOCOOHOCTH alaliITUPOBATBCA K
DMOIMOHAJIBHBIM U3MCHCHUSM U IPOABIIATH I‘I/I6KOCTB, OBITh OTKPBITBIM HOBOMY ]
BHYTpeHHCﬁ MOTHBAIlUH, BKHIOanOHIeﬁ CTPEMJICHHUEC K JOCTHXXCHHIO LCJIU U
yCIICXy, OINTHMU3M, HWHHUIUATHUBHOCTb, YMCHHC ﬂeﬁCTBOBaTL, ncxongsa u3j3
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBO 4acoB

Ne  HaummeHoBaHmMe pa3esioB M TeM
n/n NMporpamMmsl Bcero

Paspea 1. [ln¢gpoBasi rpaMOTHOCTH

KOMHBIOTep - YHUBCPCAJIBHOC

= YCTPOMCTBO 00pabOTKM JaHHBIX 6
1.2 IIporpammuoe obecrieueHue 6
1.3  KomnbroTepHble ceTu 5
1.4  UnadopmarnmonHas 6€30mMacHOCTb 7

Paspnen 2. Teopernueckue 0CHOBbI HH(pOPMATHKHU

[IpencraBnenne nHpopManuu B

2.1 19
KOMITBIOTEPE

2.2 OcHOBBI anredpbl JOTUKU 14

2.3 KowmmpbloTepHas apupMeTHKa 7

Pasnen 3. AlropuT™Mbl M1 IpOrpaMMHUpPOBaHHUeE

3.1 BBexeHue B IporpaMMUpOBaHuE 16

3.2  BcrnoMorarenabHbl€ aJrOpUTMBI 8

3.3  YwncneHHBIE METOIBI 5

34 Anroput™Mbl 00paboTKH 5
CUMBOJIbHBIX JaHHBIX

3.5  Auroputrmsl 00pabOTKH MacCHUBOB 10

Pa3nen 4. UnopmaumoHHbIe TEXHOJIOTHH

41 O0paboTka TEKCTOBBIX 6
JIOKYMEHTOB

4.2  AHammu3 JaHHBIX 8

PesepBHOE Bpems 14

OBIIEE KOJIMYECTBO YACOB 110 136

[NPOT'PAMME

KouTtp
padoThl

CraproBas

T'onoBas

2

IIpakr
padoThbI

3.5

2.5

21.5

DJIeKTPOHHBIE
(uudgpossbIe)
o0pa3oBaTte/ibHbIE

pecypchbl

AanTUBHBINA KOMILIEKC
no uHpopmaruke 10
Kjacca

AanTUBHBINA KOMILIEKC
no uHpopmaruke 10
Kjacca

ATanITUBHBINA KOMIIIEKC
o uHpopmartuke 10
Kjacca

AanTUBHBINA KOMILIEKC
no uHpopmaruke 10
Kjacca



11 KJIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB u (undgposBbie)
Kountp IIpakr
n/n TeM IPOrpaMMbl Bcero c . o0pa3oBaTe/bHbIE
pabdoTel  paboThI
pecypcsl
Pa3pnen 1. Teopernueckue 0CHOBBI HH(pOPMATHKH
Nuadopmanus u i
11 op 10 Bxosmas 75 ATanTUBHBIA KOMILIEKC
nH(pOpMaLMOHHBIE TPOIECCHI o nadopmaruke 11
1.2 MoaenupoBaHue 8 2 Kjacca
Pa3zgea 2. AliropuT™MbI M IPOrpaMMHUPOBaHHe
2.1 DnemeHTbI TEOPUU ATTOPUTMOB 6 1
AJTOPUTMEI B CTPYKTYPBI .
2.2 P TPYRIYP 28 10 AanTUBHBIN KOMILIEKC

JAHHBIX
no uapopmaruke 11

OCHOBBI 00OBEKTHO-

KJjlacca
2.3  OpUEHTHPOBAHHOIO 16 4.5
IPOTPaMMHUPOBaHUS
Pazjnen 3. UnpopmanmoHHbIe TEXHOJIOTUHN
31 KomMmnbsrorepHo-mMaremaTuaeckoe 2 )
" MOJeIMpOBaHHE
3.2 Basbl JaHHBIX 10 4 AJTanTUBHBINA KOMIUIEKC
3.3 Beb-caiitel 14 4 Mo mnpopyarie 11
' KJ1acca
3.4 KommnblotepHas rpadpuka 8 3.5
3.5 3D-monenupoBaHue 8 3
PesepBHOE Bpems 20 I'onoBas
OBIIEE KOJIMYECTBO YACOB 136 ) 36.5

I10 ITPOIT'PAMME



