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Pa6ouyass nporpamma
yueoHoro npeamera Undopmaruka» (yriyoaéunsiii ypoens) ais 10-11 knaccos.

Conep:kanue o0yueHust
10 kacc

udpoBast rpaMOTHOCTH

TpeboBaHus TEXHUKN 0€30IIACHOCTH U THTHEHBI IPH PadOTE C KOMITBIOTEPAMHU U APYTHUMH
KOMIIOHEHTaMH IU(PPOBOT0O OKPYKEHUS.

[TpuHIMnBl  pabOTBl KOMIBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApXHUTEKTypa (oH
Heiimana. ABToMaTn4eckoe BIIIOJHEHUE IPOTrpaMMBl IporeccopoM. OnepaTiBHasL, HOCTOSHHAS
U JoiroBpeMeHHas namsaTb. OOMEH NaHHBIMU C MOMOIbI0 MUH. KOHTposuiepsl BHEMIHUX
ycTpoucTB. [IpsAmoii nocTym K naMsaTH.

OcHOBHBIE TEHJIEHIMH pa3BUTHUA KOMIBIOTEpPHbIX TexHonorui. IlapamiensHbie
BblUMCIeHUss.  MHorompoueccopuble  cuctembl.  Cynepkommbiorepbl.  Pacnpenenénusie
BBIYUCIIUTENFHBIE CHCTEMBI M 00paboTKa O0MbIIMX HaHHBIX. MOOHIEHBIE IIU(POBBIE YCTPOWCTBA
U UX Ppoidb B KOMMYHMKalUMsAX. BcTpoeHHble KOMIbIOTEPBl. MHKPOKOHTPOJIIEPHI.
Pob6oTtusupoBanHble MPOU3BOACTBA.

[IporpamMHOe oOecrieueHHE KOMIIBIOTEPOB M KOMIBIOTEPHBIX  CUCTEM. Buabl
IPOrpaMMHOr0 oOecredyeHus M MX HazHadeHue. OCOOEHHOCTH MNPOTrpaMMHOIO OOecreyeHUs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE MNpPOrpaMMHOE
obOecneuenue. OnepanuoHHbIE CcHUCTEMBl. YTHIUTHL JlpaiiBepsl ycTpoicTB. MHCTammsuus u
JEUMHCTAIUTSINS IPOTPAaMMHOTO 00eCIeueHHMS.

@aitnoBeie cucTeMbl. [I[pUHINIIBI pa3MeleHus: 1 UMEHOBaHUS (DaiijioB B JOJITOBPEMEHHON
namsty. [11aGnoHb! A5 onucanus rpymnn ¢ainos.

[TporpammHoe obecnieuenue. JInieH3upoBaHe NPOrpaMMHOIo o0ecriedeH s 1 UPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoaHOe mporpamMMmHoe oOecrneyeHne. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BaHHE IPOrPAMMHOIO OOecreueHuss M LUPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABJIMBAaeMas 3aKoHoJATeNnbcTBOM Poccuiickoii ®enepanun  3a
HENPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecriedeHns U HU(GPOBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUS W allapaTHbIE KOMIIOHEHThI KOMIBIOTEpPHBIX ceTeil. CeTeBble
nporokosbl. Ceth MuTepHET. Anpecanus B cetu Uurepuer. [Tporokoss creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pazgemenne IP-cetm Ha 1momcetH ¢ mOMOIIbl0  Macok —moacereir.  CereBoe
agMuHKMCTpupoBaHue. IlolydeHne NaHHBIX O CETEBBIX HAcTpoikax Kommbrorepa. lIpoBepka
HaJIMYUS CBS3H € y3JI0M ceTu. Onpeenenre MapipyTa JIBUKEHHUS TTaKeTOB.

Bunst nestensnoctu B cetu WutepHer. CepBuchkl Murepnera. I'eomHdopmarimonHbie
CUCTEMBI. [ '€oJIOKaIlMOHHbBIE CEPBHUCHl PEajbHOrO0 BpEMEHH (HampuMep, JOKalus MOOMIBHBIX
Tene()OHOB,  ONpeJeNieHHe  3arpy>KeHHOCTH  aBTOMAarucTpajieif),  HMHTEPHET-TOProBII,
OpoHHUpOBaHWE OMJIETOB U TOCTUHHII.

['ocynapcTBEHHBIE 2JEKTPOHHBIE CEPBUCHI U yCiIyrd. ColuanbHblE CETH — OpPTraHU3alus
KOJIJIEKTUBHOTO B3aUMOJIEHCTBUS M OOMeHa AaHHbIMU. CeTeBOM ATHUKET: IIpaBUiIa MOBEIECHUS B
kubepnpoctpanctBe. I[Ipobrema moanMHHOCTH TOMydeHHOH uHGpopMmanuu. OTKpBITHIE
00pa3oBaTeNIbHbIE PECYPCHI.

TexHOreHHblE ¥ DKOHOMMYECKHE  YIPO3bl, CBSI3aHHbIE C  HCIOJb30BaHUEM
WH(pOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TeXHOoJIoTHi. O01ue mpo0aeMbl 3auThl HHPOpMauu u



uHpopMannoHHOM Oe3omacHocTH. CpeacTtBa 3ammThl  HMHQOpPMANMM B KOMIIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX W aBTOMAaTU3MPOBAHHBIX HHPOPMALMOHHBIX cHucTeMax. IIpaBoBoe
obecrnieueHrne HHHOPMAIIMOHHON OE30IMaACHOCTH.

[IpenoTBpaiieHe HECAHKIMOHUPOBAHHOIO [JOCTYNA K JMYHOW KOH(HIAECHIMAIbHON
uHpOpMaLIUK, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M CcrnocoObl OOpbObI ¢ HUM. AHTHBHPYCHBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepsHoe konuposanue. [laponbHas
3aIUTa apXHBa.

HIudpoanue nanubix. CuMMeTpruHbIe U HecUMMeTpuuHble mudpbl. Hludpsr npoctoit
samensl. [udp Le3aps. Hludp Bwkenepa. Anroputm mmdpoBanus RSA.

Teopernueckne 0oCHOBbI MHPOPMATHKH

WNudopmanus, nanHsle U 3HaHusA. MHMOpMaIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
o01iecTse.

HenpepbiBHbIE U JUCKpETHBbIE BEIMYMHBI U cUrHaibl. HeoOXOAMMOCTh AMCKpEeTH3aLuu
uH(popMaLuy, NpeJHa3HAYEHHOM JUIsl XpaHEeHUs, epeaun 1 o0paboTKU B HU(POBBIX CUCTEMAX.

JlBonuHoe KoaupoBaHue. PaBHOMEepHbIE M HepaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOILIEHUH, 3allMCAaHHBIX C MOMOIIBI0 HEpaBHOMEPHBIX KOj0B. YcioBue dano. Ilocrpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. ENMHMIIBI M3MEpEeHMs KOJIMYECTBa
uHpopmanuu. AnpaBUTHBIA MOIX0 K OIIEHKE KOJIMYeCTBA HH(OpMAIIH.

Cucrtembl cuMcieHus. Pa3BépHyras 3amuch LENbIX W JPOOHBIX YUCENl B MO3UIIMOHHOMN
cucreMe cuncienus. CBOICTBAa TMO3WIIMOHHOW 3allMCH YMCIA: KOJMYECTBO LU(pP B 3alUCH,
IIPU3HAK JEJIIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUMCICHHS. AJTOPUTM IEPEBOJA LEIOr0
ymclia u3 P-nuHOM cUCTEMBI CUMCIIEHUS B IECATHUHYIO. AJITOPUTM IIepeBoaa KOHEUHOU P-nuHoit
JpoOu B AECATUUHYIO. AJTOPUTM MEPEBO/IA LEJIOT0 YKMCia U3 IeCITUYHON CUCTEMBbl CUUCIICHUS B
P-nunyro. I[lepeBon koHeuHOH necsATU4YHOM apoOu B P-muHyro. J[BomuHas, BocbMepuyHas U
HIECTHAIATepUUHasi CUCTEMbl CUMCIICHHUS, CBA3b MEX1y HUMHU. ApudMeTHUECKHe onepanu B
MO3UIMOHHBIX CHUCTEMaxX cuucieHus. TpouyHass ypaBHOBEIIEHHAas CHCTEMa CYHCIICHUS.
JIBOMUYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue tekcroB. Kommpoka ASCIl. OpnoOGaiitHbIe KomupoBku. CTaHmapt
UNICODE. Konuposka UTF-8. Omnpenenenne uHGOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOLIEHUH.

KonupoBanue nzobpaxenuid. Onenka nHGOpMAIMOHHOTO 00bEMa rpaduyeckux JaHHBIX
IpU 33JaHHBIX pa3pelleHUH U TIIyOMHe KoaupoBaHMs IBeTa. LIBeToBble Mozenu. BekrtopHoe
koaupoBanue. @opmarel rpadudeckux aiinos. TpéxmepHas rpaduka. OpaxranpHas rpaduka.

KomupoBanue 3Byka. OmneHka WH(POpMAIMOHHOTO O0BEMA 3BYKOBBIX JaHHBIX MIPH
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBaHUSI.

Anrebpa noruku. I[Tonstue Bbicka3biBaHUA. Bbicka3biBaTenbHbIe (OPMBI (MIPEAUKATHI).
KBaHTOpHI CyI1€CTBOBaHUS U BCEOOLTHOCTH.

Jlormueckue omnepauuu. Tabmuipl uctuHHOCTU. Jlornueckue BbIpakeHus. Jlornueckue
ToXkaecTBa. JloKa3aTenbCTBO JIOTHUECKUX TOXAECTB C IOMOILIBIO TAaONUI HCTUHHOCTH.
Jloruyeckue onepanuy U Onepanuy HaJ MHOKECTBAMH.

3aKoHBI anreOpbl JOTMKH. DKBUBAJIEHTHBIE NMPEOOpPA30BaHMS JIOTHUECKUX BBIPAKECHUH.
Jlornueckue ypaBHEHUs U CHCTEMBI YPAaBHEHMIA.

Jlornueckue (yHKIHMU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXHBIX JIOTHYECKUX (DYHKIMHA OT
KOJINYeCTBa apryMeHTOB. [1oyiHbIEe ccTeMBI JIOTHYecKUX (QYHKIHN.

Kanonnyeckne ¢Gopmbl JIOTHUYeCKUX BbIpakeHUH. CoOBepIICHHbIE IU3bIOHKTHBHBIE U
KOHBIOHKTHBHbIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI X ITIOCTPOEHUS 110 TaOJUIE UCTUHHOCTH.

Jlornueckue 3neMeHThl B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoropaspsiHblii
cymmarop. IlocTpoeHme cxeM Ha JOTMYECKMX OJJIEMEHTax II0 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTUUECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOU CXEME.



IIpencraBieHye LEIBIX YUCEN B MAMATH KOMIIbIOTEpa. OrpaHUYEeHHOCTh AMANa30Ha YUCEN
IIpU OTPaHUYEHHM KOJIMYECTBa pa3psanoB. llepenonHenue paspsaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBIA OUT. JIBOMUHBIN JOMIOJHUTEIBHBINA KO OTPUIIATEIILHBIX YHCET.

[ToOGuToBBIC nOTMYEecKHE omepanuu. Jlornyeckuit, apudMETHUESCKHUH M IHKIMYCCKUI
casury. lllngpoBanue ¢ OMOIIBI0 TOOUTOBOM orepaun «uckiovaromee MJIN».

[IpencraBnenre BEHIECTBEHHBIX YHCE]I B IaMATH KOMIIbIOTEpA. 3Hauvamas 4acTb M
HNOpsAOK uMcia. Jluana3oH 3HA4ueHMH BELIECTBEHHBbIX uwucen. [IlpoOnemsl XpaHeHus
BEILIECTBCHHBIX YHUCEN, CBSA3aHHBIE C OrPAaHUYCHUEM KOJMYECTBA pa3psloB. BrlnmoaHeHue
oTepanuii C BEIIECTBEHHBIMHU YUCIIAMH, HAKOIJICHUE OITMOOK MPU BHIYUCICHHUSX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OnpeneneHre BO3MOXHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aJrOPUTMOB YIPABJICHUS
UCIIOJIHUTENIIMU W BBIYUCIUTEIBHBIX aIropuTMOB. OnpeneneHue HUCXOAHBIX JaHHBIX, IpU
KOTOPBIX QJITOPHTM MOXET AaTh TPeOyeMbIil pe3yIbTar.

Ortanbl pelleHus 3aJad Ha KomibroTepe. MHCTpyMeHTanbHbIE CpEACTBa: TPaHCIATOP,
OTIAaIYMK, UPOPUIUPOBIIMK. KoMmwisnus u HMHTEpHpeTanusi mnporpamm. BupryanbHble
MAalINHBI.

WuTerpupoBanHas cpena paszpaboTku. Metonsl oriaaku nporpamMm. Mcnosb3oBaHue
TpaccupoBOYHBIX TaOmuil. OTianouHslii BbIBOJ. [lomaroBoe BBIMOJIHEHHE MPOrpaMMbl. Touyku
octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

S3eik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: IETOYHCICHHBIC,
BELIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. BerBienus. Cnoxuble yciaoBus. L{ukiel ¢ ycioBuem.
Huknbl o nepemMeHHON. B3anMo3aMeHseMOCTh pa3IMYHbIX BUJOB LMKIOB. MIHBapHaHT LUKIIA.
CocraBieHne UKJIa C UCIOJIb30BAHUEM 3apaHee ONpeeIEHHOTO MHBAapHUaHTa IUKIIA.

JlokymenTupoBanue nporpamm. Mcnonb3oBanue kommeHTapues. Ilonroroska onucanus
IPOrpaMMbl U HHCTPYKILUU JJIs1 TIOJIb30BATENS.

ANropuT™Mbl 00pabOTKM HATypaJIbHBIX YHCEJ, 3alHCAHHBIX B MO3UIMOHHBIX CHCTEMax
CUMCIEHUS: pa30MeHHe 3amuch 4YHcia Ha OTHAeiIbHble LHU(PBI, HAXOXKIECHHE CYMMBI U
npou3BeAeHus U (pp, HAX0XKIEHHE MaKCUMaJIbHON (MUHUMAIBHON) U PBHI.

Haxoxaenue Bcex MpocThIX Yncen B 3alaHHOM Auana3one. [Ipeacrapnenue yucia B BUAE
Habopa MPOCTBIX COMHOXKUTENEH. ATOPUTM OBICTPOTO BO3BECHHS B CTETIEHb.

O6paboTka JaHHBIX, XpaHAmUXcs B ¢ainax. TekcToBbie U nBouYHbIe (aitibl. daitnoBbie
nepeMeHHsble (¢aiinoBble ykazatenu). UreHue u3 ¢aitna. 3anuce B daiin.

Pazbuenne 3anaun Ha nonazanauu. [loamporpammsl (mpoueaypsl U GpyHkuun). Pekypeus.
PexypcuBnble 00bekThl ((ppakTansl). PekypcuBHble mpoueaypsl U (yHkiuu. Mcmnons3oBaHue
CTeKa JJIsi OpraHU3aIi PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHgapTHOW OMOMMOTEKH s3bIKa IMporpammupoBanus. Ilojakmodyenue
OMOIMOTEK MOANPOTrpaMM CTOPOHHHUX MPOU3BOJAUTENEH. MOIYIbHBIM MNPUHIUI MOCTPOCHUS
IIPOrPaMM.

Yucnennsle MeTonbl. TouHOe M MpUONMMKEHHOE pelieHus 3afadd. YMCIeHHbIE METObl
pelIeHuss ypaBHEHMi: MeToj mnepedopa, MeTOJ TOJOBUHHOrO jeneHus. IlpubmmkénHoe
BBIUMCJIEHHE JJIMH KpUBBIX. Brluucienue miuomaaei Guryp ¢ momoupi0 YUCICHHBIX METOJI0B
(MeTo MPSIMOYTOJIBHUKOB, MeTOA Tpaneuuit). [lonck Makcumyma (MUHMUMYMa) QYHKIIMHM OJHOM
MEePEMEHHOI METO10M IOJIOBUHHOTO JIEJIEHUSI.

O06paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE (DYHKIMU S3bIKA POTrPaMMHUPOBAHUS IS
00pabOTKH CHUMBOJBHBIX CTPOK. AJNTOpUTMBI OOpaOOTKHM CHUMBOJBHBIX CTPOK: TOJACYET
KOJINYECTBA MOSBJICHUH CHMBOJIa B CTpPOKE, pa30MEeHHE CTPOKH Ha CIIOBa MO MPOOETHHBIM
CHMBOJIaM, TIOMCK IOACTPOKHM BHYTPHU JaHHOW CTPOKH, 3aME€Ha HaWJICHHOW NOACTPOKH Ha
JpYrylo CTpOKy. I'eHepaliust Bcex CIOB B HEKOTOPOM asihaBUTE, YAOBJIECTBOPSIOUINX 33aJaHHBIM
orpanuueHusM. [IpeoOpazoBanue uncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M TOCIEIOBAaTEILHOCTH YuceNl. Bbruncienne 00OOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MaccuBa WJIM YHCJIOBOM IMOCIENI0BAaTEIbHOCTH (CyMMBbI, MPOU3BEICHUS, CPEIHErO



apu(METHUECKOro, MUHUMAJIBHOTO W MAaKCHMAaJIbHOTO 3JE€MEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIIOBJICTBOPSIONINX 3aIaHHOMY YCIIOBHIO). JINHEHHBII MOUCK 3aJaHHOTO 3HAYCHUS B MacCHBE.

CoptupoBka onHOMEpHOro MaccuBa. IIpocTbie MeToabl COPTUPOBKH (METOH IY3BIPbKa,
METOJ1 BBIOOPA, COPTHPOBKA BcTaBkamu ). COPTHPOBKA CIUSHUEM. bhicTpasi COpPTUpOBKa MaccHUBa
(anroputm QuickSort). JIBou4HbIi MOKCK B OTCOPTUPOBAHHOM MACCHBE.

JIByMepHbIE MacCHBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX MAaCCHBOB:
3aroJIHEHHE JBYMEPHOTO YHCIOBOTO MAacCHBA IO 3aJaHHBIM IpaBWJIaM, TOUCK JJIEMEHTa B
JIBYMEPHOM MAaCCHBE, BBIYMCIICHUE MaKCUMyMa (MHHHMYMa) ¥ CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, MIEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MAacCHBA.

NudpopmaninoHHbIe TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dpopmaruposanue. I[Iposepka opdorpaduu u
rpammatuku. CpencTBa MOMCKA W aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Vcmonb3oBaHue
cruneil. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKyMeHTHl. CHOCKH, oriaBieHue. KoJuiekTnBHas
pabota ¢ qokyMeHTaMu. THCTpYMEHTHI pelieH3UpOBaHHs B TEKCTOBBIX Tporieccopax. O0ayHbIe
cepBuchl. JlenoBas mepenucka. Pedepar. [IpaBuia muTHpoBaHUS UCTOYHUKOB U O(opmIteHUs
oubmmorpaduueckux ccbutok. OPopmIIeHHE CITUCKA JTUTEPATYPbl. 3SHAKOMCTBO C KOMITBIOTEPHOM
BEpCTKON TekcTa. TexHuyeckwe cpeacTtBa BBoJa TekcTa. CrHenuanu3upoBaHHBIE CPEACTBA
pEIaKTUPOBAHHS MATEMAaTUYECKUX TEKCTOB.

Anamm3  nmanHbiX.  OCHOBHBIE — 3afauydl  aHalW3a  JaHHBIX:  [POTHO3WPOBAHHE,
KiIaccuuKanus, KiacTepu3aius, aHau3 OTKIOHeHHH. [lociieoBaTenbHOCTh pelieHHs 3a71a4
aHaJM3a JaHHBIX: cOOpP MEePBUYHBIX JaHHBIX, OYMCTKA U OIIEHKA KauyeCcTBa JaHHBIX, BBIOOD W/WJIH
MOCTPOCHHE MOJICNIHA, NpeoOpa3oBaHUE JIaHHBIX, BH3YyaJIM3allusl JaHHBIX, HHTEPIPETAIUsS
pe3ynbTatoB. [IporpaMMHBIE CpPEeICTBa U MHTEPHET-CEPBUCH JUIsi 00paOOTKH M TPEICTaBICHUS
naHHbIX. bonbime nanapie. MamuaHOe oOyueHue. HTeIeKTyalbHbIN aHaTu3 JaHHbBIX.

AHaM3 JaHHBIX C TOMOIIBIO SJEKTPOHHBIX TaOiwIl. BerumcieHne cymMbl, CpemIHEro
apu(pMeTHuecKoro, HauOoNbLIer0 (HAUMEHBIIEr0) 3HAYEeHUs Juana3oHa. BbruncieHue
Koo HIMeHTa KOPPENSIUH ABYX DPAI0B HaHHBIX. [locTpoeHHe CTONOYATHIX, JTMHEHYATHIX U
KpyroBeix auarpamm. [Toctpoenue rpadpukos ¢pynkuuii. [Tonbop nuHum TpeHaa, pemexHue 3aaay
POTHO3UPOBAHUSI.

YucneHHoe pelleHHe ypaBHEHUH ¢ MOMOINBIO0 Mojadopa mapamerpa. ONTUMHU3AIMS Kak
MOWCK HAWIY4IIeTO pelIeHUs] B 3aJaHHBIX yciuoBusxX. LlemeBas (yHKIWS, OTrpaHUYCHHS.
JlokanbpHble W TJI0OATBHBIM MUHMMYMBI LieneBOi (yHkiuu. PemeHue 3amad onTUMH3ALMU C
MIOMOIIIBIO AJIEKTPOHHBIX TAOIIHII.

11 knacc

Teopernueckne 0CHOBbI MHPOPMATHKH

TeopeTnueckne MOIXOIbl K OIEHKE KOJW4ecTBa MH(pOpMauuu. 3aKOH aJJUTHBHOCTU
uHpopmanuu. Popmyna Xapriu. Mapopmanus u BepositHocTs. Popmyna IlleHHOHA.

Anroputmsl cxatust AaHHbIX. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CXKaTHsl JAHHBIX C TOTEPSAMH. YMEHbIIEHHE TIyOWHBl KOJIMPOBAHUS IBETA.
OcHoBHBIe Hen anroputMoB cxarust JPEG, MP3.

CkopocTh mepefayd JAaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepelaud OT HH(POPMAIMOHHOTO
0o0béMa JaHHBIX M XapaKTEPUCTUK KaHajla CBs3U. [IpUYMHBI BO3HUKHOBEHMS OIIMOOK IpHU
nepenaye AaHHbIX. Kopl, mo3Bossmonie oOHapyKUBaTh U UCTIPABIATH OMIMOKHM, BO3HUKAIOIINE
npu Tepenade maHHbIX. Pacctosame Xsmmuura. KogupoBanue ¢ moBTopeHneMm OuTOB. Kombl
X3MMUHra.

Cuctembl. KommoHeHTBI cHCTEMBI W uX B3aumojelcTtBue. CucTeMHBIA 3 (dEKT.
VYnpasieHue Kak H"HPOpPMaMOHHBIN nporiecc. OOpaTHast CBA3b.

Monenu u  wmoaenupoBanue. lLlenbp  MopenupoBanusi.  COOTBETCTBHE — MOJEIH
MOJIEIUPYEMOMY O0BEKTY HIIM IpoLeccy, Hean MoaenupoBanus. Gopmanuzanus MpUKIaTHbIX
3a1ad.



[IpencraBiaeHne pe3ynbTaTOB MOJEIUPOBAHUS B BHJAE, YIOOHOM JJsi BOCHPHUSATHS
4yenoBeKoM. ['padruueckoe mpeacTaBiIeHHe TaHHBIX (CXEMBbI, TaOIUIIbI, TPaQUKH).

I'padpl. OcnoBHble moHATHS. Bumel rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHUI
CMEKHOCTH, BECOBBIX MATpHII, CIIUCKOB CMEKHOCTH. PelleHue anropuTMuyeckux 3azad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOTO MYyTH MEXAY BepLIIMHaMu rpada,
ONpECICHUE KOJIMYECTBA PpA3JIMYHBIX IIYyTEHM MeXAy BEpIIMHAMM OPHUEHTUPOBAHHOIO
AIUKIINYeCcKoro rpada).

HepeBws. bunapnoe nepeso. JlepeBbs noucka. CriocoOb1 o6xona aepesa. [IpeacrasieHue
apu(METHUECKUX BBIpAXEHUH B BHJE JepeBa. J[MCKpEeTHbIE UTPHI JABYX HIPOKOB C IOJIHOMN
uHpopmanueil. Ilocrpoenue nepeBa nepedbopa BapHaHTOB, ONMCAHME CTPAaTETWU WIPbl B
TabIMuHOM (hopMe. BBIMTPHIIIHBIE U IPOUTPHIITHBIE TO3UIUH. BBIMTPHIIIHBIE CTPATETHH.

CpenctBa  uckyccTBeHHOro uHTeiiekra. CepBHCHl  MallMHHOIO  IIEpeBoja U
pacmiozHaBaHus yCTHOM peun. KorautuBHbIe cepBuCchl. VneHTH(UKAINSA U TIOUCK N300pakeHui,
pacriozHaBanue Jiul. CamooOydwaromuecs cucTeMbl. VICKycCTBEHHBI  HMHTEIUIEKT B
KOMIIBIOTEPHBIX Urpax. Vcronb3oBaHHE METO/I0B MCKYCCTBEHHOIO MHTEIUIEKTa B OOYyYaromux
cucreMax. Mcronp3oBaHre METO0B UCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHUKe. HTepHeT
Belel. IlepcekTuBbl pa3BUTHA KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX cUcTEM. HelpoHHBIE ceTH.

AJITOPUTMBI H IPOIPAaMMHPOBAHHE

@opmanusanus NOHATUS anroputMa. MammHa TeropuHra Kak yHHMBEPCAJIBbHAsT MOJEINb
Bbluncienuil. Teauc Yépua—Twropunra.

OneHka CI0KHOCTU BblYMCIEHUI. Bpemsi paboTbl U 00BbEM HCHOIB3yEMOM MaMATH, MX
3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OIlEHKa aCUMITOTHYECKOW CII0OXKHOCTH
ITOPUTMOB. ANTOPUTMBI MOJUHOMMAIBHOU cioxHocTU. IlepebopHbie anroputmsel. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7a4, KOTOPbIE UMEIOT PA3JINYHYIO CIOKHOCTb.

ITouck mpoCTBIX YHMCEN B 3aJaHHOM JMAalla30HE€ C IIOMOIIBI aJrOPUTMa «PEIIETO
OparocdeHar.

MHoropa3psHble Lenble Ynucia, 3a1a4u JJIMHHON apu(METUKH.

CrnoBapu (accouuMaTHUBHBIE MacCHBBI, OTOOpaxeHus). Xom-tabmuuel. IlocTpoeHune
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JaHHOTO TEKCTa.

Crexu. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BbIpakeHus. Bbruncienue apupmMeTnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B MOCT(HUKCHON PopMme.

Ouepenu. Mcnonp30Banne ouepeu A1 BpEMEHHOIO XPaHEHUS IaHHBIX.

Anroput™bl Ha rpadax. IlocTrpoeHne MMHMMAIBbHOTO OCTOBHOIO JI€peBa B3BEIIEHHOI'O
CBSI3HOTO HEOpHEeHTHpoBaHHOro Tpada. KoiamuecTBO pa3iWYHBIX MyTeld MeXIy BEpLIMHAMHU
OPUEHTUPOBAHHOTO ALUKINYeCcKoro rpada. Anroput™m JlelKcTpsl.

JepeBbs. Peannzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. /[BonuHbIe (OMHApHBIE)
nepeBbst. [locTpoeHue nepeBa Aisi 3aJlaHHOTO apudMeTHdYecKoro BbIpakeHUs. PekypcuBHBIE
aIropuT™MBI 00X0/a nepeBa. Mcnoab3oBaHue cTeka U odepenu A 00Xxo/a 1epeBa.

JluHamuueckoe NporpaMMHUpOBaHHME KaK METOJ pelleHHs] 3adad C COXpaHEHHEM
IIPOMEXYTOUHBIX  PE3yJbTAaTOB.  3aJaud, pellaeMble C  IOMOIIbI  JUHAMHUYECKOTO
POrPaMMHUPOBAHUS: BBIYMCIECHUE PEKYPCHUBHBIX (DYHKLIMH, MOJACYET KOJIMYECTBA BapHUAHTOB,
3a/1a4i ONTUMU3ALIH.

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM IporpaMMupoBaHuH. OOBEKTbI U KIIACCHI.
CaoiicTBa u MeTo/1bl 00beKTOB. OOBEKTHO-OpPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nmporpamm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO NoAX04a. HKancynauus, HaciaeJ0BaHue, MoJIuMOphHU3M.

Cpenpl ObicTpoi pa3zpaboTku mporpamm. [IpoekTupoBanue uHTEpdeiica Moyb30BaTeNs.
Hcnonb30BaHue rOTOBBIX YIPABIIEMBIX 3JIEMEHTOB Ul OCTPOSHUsI HHTEpdeiica.

00630p A3BIKOB porpaMmMupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBAHUSI.

NudpopmaniuoHHbIe TEXHOJIOTHH



OTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJICJIUPOBAHMSA:  MOCTAaHOBKA  3aJlayw,
pa3paboTKa MOJIeNIH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBII 3KCIIEPUMEHT, aHAIN3 PE3yIbTaTOB
MOJIETITUPOBAHUSI.

Juckpernszanuss npu MaTeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MopenupoBanue ABWXKEHUs. MojenupoBaHre OHOJIOTMYECKUX CHCTeM. MareMaTuyeckue
MO/IeJIA B SKOHOMHUKE. BpIuncauTenbHble SKCIEPUMEHTBI C MOJIEIISIMH.

OO0OpaboTka pe3ynbTaTOB OdKCIEpUMEHTa. MeToq HauMeHbIIUX KBaapatoB. OreHka
YHUCIIOBBIX MTAPaMETPOB MOJEIUPYEMbIX 00BEKTOB U IpolieccoB. BoccTanoBneHne 3aBucumMocteit
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

BepostHoctHeie Mozenu. Mertoael Monte-Kapno. MmuTanroHHoe MoOAEIMpOBaHUE.
CucTeMbl MacCOBOTO 0OCTYKHBAHHUS.

Tabmuunbie (pensiuoHHBbIC) 0a3bl JaHHBIX. Tabnuila — MpeacTaBiICHUE CBEACHUN 00
OOHOTHIHBIX O0OBekrax. [lome, 3ammceh. Kirou tabmmiel. Pabora ¢ roroBoii 0a30il MaHHBIX.
3anonnenue 6a3bl naHHBIX. [lonck, cOpTUPOBKA M (QUIBTpAIMs JaHHBIX. 3allpOChl HA BBIOOPKY
JIAHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucisiembie 1moJis B 3ampocax.

Mmuororabnuunbsie 0a3bl JaHHBIX. THUIBI CBs3ed Mexay Tabnuuamu. BHemHwuid Kirod.
[{emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nurepuer-npunoxenus. [loHstue o cepBepHOi U KIMEHTCKOM YacTsax caiita. TexHomorus
«KITUEHT — cepBep», € NocToMHCTBA U HegocTaTki. OcHOBHI si3pika HTML 1 kackaaHbIX Tabmwi
cruseii (CSS). Cuenapuu Ha s3bike JavaScript. @opMmsl Ha BeO-CTpaHHUIIE.

Pa3memmenue BeO-caiiToB. Ycinyra XocTuHTa. 3arpy3ka ¢GaiioB Ha CauT.

BBoa n300pakeHUIl ¢ HCMONB30BAHUEM DPA3IUYHBIX LHUMPOBBIX YCTPOUCTB (LMPPOBBIX
¢doroannapaToB U MUKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOMCTB). I'paduueckuii
penaktop. Paspemienne. KaapupoBanue. VcnpaBieHue mnepcrnekTuBbl. ['mcrorpamma.
Koppeknust ypoBHe#, koppekmusi 1Bera. OOeciBeUnBaHHE IBETHBIX H300pakeHUi. PeTyis.
Pabora c obnactsamu. OuUnbTpsI.

MHorocnoitnsle n3o0paxkeHus. TekcroBble ciou. Macka ciosi. Kananel. CoxpaHeHue
BblieTIeHHOW oOmactu. [loaroroBka wimocTpauuii ans  BeO-caiiToB.  AHHMHpPOBaHHBIC
U300paxeHusl.

Bektopnas rpaduka. IlpumutuBel. V3MeHeHHe mopsiika 5JIeMEHTOB. BblpaBHHMBaHHE,
pacnpenenenne. ['pynnupoBka. Kpusbeie. @opmaTbl BEKTOPHBIX PHUCYHKOB. Vcmosb3oBaHUE
KOHTYpOB. BekTopu3aiiust pacTpoBbIX H300paKEeHUH.

[IpuHIMIIBI TOCTPOEHUSI U PEAAKTUPOBAHUS TPEXMEPHBIX Mojenel. CeToYHbIe MOJEIH.
Marepuansl. MoaenupoBaHue UCTOUYHHUKOB OcBelleHus. Kamepbl. AJIUTHBHBIE TEXHOJIOTUU
(3D-mpunTeps). [ToHATHE 0 BUPTYAILHON PEaTbHOCTH M JOTOJTHEHHOW PeaTbHOCTH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA TTPOI'PAMMBI 110 MHO®OPMATHUKE
(YTJIYBJIEHHBI YPOBEHbB) HA YPOBHE CPEJHEIO OBIIEI'O OBPA3OBAHUS

JInuHOCTHBIE pPe3yJIbTaThI

JIMYHOCTHBIE PEe3yNbTAaThl OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH OOyYaroUIuXcs
PYKOBOJACTBOBAaTbCcS  CHOPMUPOBAHHON  BHYTpPEHHEH  MO3ULMENH  JIMYHOCTH, CHUCTEMOM
[IEHHOCTHBIX  OPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX yOEXKIEHUH, COOTBETCTBYIOIIUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIIECTBA, PACIITUPEHHE KU3HEHHOTO OIbITa U OMBITA
NEeSTEIbHOCTH B TIpoOIlecce pealu3aliid  CpeACTBaMU  y4yeOHOTO TpeaMeTa OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOMN 1E€ATEIbHOCTH.

B pesynprare u3ydeHuss MHGOPMATHUKUA Ha YpOBHE CpeaHEro oodimiero oOpa3oBaHUS Yy
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3yIbTATHI:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBaX€HHWE 3aKOHA H
MPABOIOPSANIKA, COOJIOACHHE OCHOBOIOJATAIOIINX HOPM HH(POPMAIIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€301MacCHOCTH;



TOTOBHOCTb TPOTHUBOCTOSITH HJIEOJOTHH JKCTPEMM3Ma, HAIMOHAIM3Ma, KCEHO(POOHH,
JUCKPUMHUHALIMA TI0 COIMAJIbHBIM, PEJIMTHO3HBIM, PAacOBbIM, HAI[MOHAJIHHBIM IpPU3HAKAM B
BHUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOE OTHOILIEHUE K HCTOPUYECKOMY HACJIEIUI0, NOCTHXeHUsM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, IMOHMMaHHe 3Ha4eHHs HWH(OOPMATUKM KaK HAyKH B IKU3HU
COBPEMEHHOT'0 00IIeCTBa;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIC PEIICHUs, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM 4Hciie B ceTh VHTepHeT;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas O3CTETUKY HAYYHOIO M TEXHUYECKOIO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPMHUMATh Pa3jIM4HbIE BUIbI UCKYCCTBA, B TOM UHCJIE OCHOBAaHHOI'O Ha
MCIIOJIb30BaHUU MH(POPMAIIHOHHBIX TEXHOJIOTHIA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh 3JI0POBOTO U 0Oe30omacHOro obpasza >KU3HHM, OTBETCTBEHHOIO
OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO, B TOM YHCIE 32 CUET coOIroeHusl TpeOoBaHUI Oe30macHoi
9KCIITyaTalluu CPEACTB UHPOPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTA TEXHOJIOTHYECKON M COIMAIIbHON HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATh U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
NesITebHOCTD;

uHTEepec K cepam mpodeccuoHaTbHON NeATeTbHOCTH, CBS3aHHBIM C WH(OPMATHKOMH,
IpOrpaMMUpPOBAaHUEM M HMH(OPMAIIMOHHBIMU TEXHOJOTMSMH, OCHOBAaHHBIMU Ha JJOCTHXKEHUSIX
HayKu WHGOPMAaTUKU M HAyYHO-TEXHMYECKOTO IpOrpecca, yMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynyiiei mpodeccuu u peain30BbIBATE COOCTBEHHBIE JKU3HEHHBIE MJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KHU3HH,

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

0CO3HaHME II00aTBHOTO XapaKTepa SKOJIOTHYECKUX Npo0seM U MyTel UX peleHus,, B TOM
yHclie ¢ y4ETOM BO3MOKHOCTEN MH(POPMaIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
PasBUTHSI HAyKH, JOCTHXKEHUSM HAyYHO-TEXHHYECKOTO Mporpecca M OOIIECTBEHHOM MPaKTHKH,
3a CU€T TMOHUMAHHUS pOJU HHPOPMAIMOHHBIX PECypcoB, MHGOPMAIMOHHBIX IPOLECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LUGPOBOM TpaHCHOPMALMU MHOTUX Chep >KU3HH
COBPEMEHHOTO OOIIECTBA;

OCO3HAHHE IIEHHOCTH HAay4YHOH JEATENbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B nmpouecce nocTMKEHHMS JIMYHOCTHBIX PpE3YyJlbTaTOB OCBOEHHSA IPOTPAMMBI IO
uHpopMaTuke Yy  OOydYarOIIMXCS  COBEPLIEHCTBYETCS  OMOIMOHAIbHBIK  HMHTEJIEKT,
npernonararomui copMUpOBaHHOCTb:

caMOperyJIupOBaHus, BKJTIOYAIOIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTHh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMIEH CTPEMJICHHE K JOCTM)KEHHUIO LEIU U YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE IWCTBOBATh, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;



OMIIaTUuH, BKJ'HO‘IaIOH_[eﬁ CHOCOGHOCTL MNOHUMATh SMOIMOHAJIBHOC COCTOSAHUC HOPYTHX,
YYUTBIBATH €r0 MpPU OCYIIECTBICHUH KOMMYHHKAIUH, CIIOCOOHOCTh K COYYBCTBHIO |
COIIEPEKMBAHHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOILICHHUS C JAPYTHMH
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MeTanpeaMeTHble pe3yJibTaThl

B pesynbrare u3ydeHwss MHPOPMATUKH Ha YpOBHE CpeaHEro odmiero oOpa3oBaHHS Yy
oOyuarorierocst OyayT CcOpMHUpPOBAaHBI METaNpEJAMETHBIC pPE3yJbTaThl, OTPaXKCHHBIC B
YHUBCPCAJIBbHBIX yT-Ie6HLIX HeﬁCTBHHX, a4 UMCHHO — IMIO3HABATCJIbHLIC YHUBCPCAJIBbHBIC y‘-Ie6HLIe
JICUCTBHSI, KOMMYHUKATHBHBIC  YHHBEpCaJbHbIe  y4eOHbIC  JICHCTBUS,  PEryJSTHBHBIC
YHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS, COBMECTHAS ACATEIbHOCTb.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

1) 6a30Bble JJOrMYeCKHE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYJITHMPOBaTh M aKTYyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIIMBATh CYIICCTBCHHBIN MPHU3HAK WM OCHOBAHUS ISl CPAaBHEHUS, KJIACCU(DUKAIINN
1 0000IIIEeHH;

OTIPEICIIATH SN NeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a HMEIOIINXCS MaTepUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESATCIIHLHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIENISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPAadOTy B YCJIOBHSX pPEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 0a30BbIe HcCIeI0BATEIbCKHE 1eCTBUS:

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON W MPOCKTHOW JESITeTbHOCTH, HaBBIKAMHU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITENIbHOMY TOMCKY METO/IOB
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

OCYIIECTBIISITh PA3NUYHBIE BUIBI JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETANH, TIPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CHUTYallUsSX, B TOM
YHCIie TIPU CO3aHUU YUYEOHBIX U COIIMATBHBIX TIPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIaJIeTh HAYIYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa3OBaTENbHOW ACSITEIBHOCTA M
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpPOBaTh 3ajady, BBIJABUTATH
TUMNOTe3y €€ pelleHHs, HaXxOAUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOHMX YTBEPXKICHUU,
3aJ1aBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEpPeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEey;

yMETh TMEpPEeHOCUTh 3HaHWS B  I[O3HABAaTEJIbHYI0O M  IMPAKTUYECKYI0  0O0JacTu
KU3ZHEJEATEIILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIIBUTATh HOBBIC HWJCH, MpEAJiaraTb OPUTHHAIBHBIC MOIXOABI W PEUICHHS, CTaBHUTh
po0OJIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.



3) padora ¢ nngopmanmeii:

BJIQ/IETh HABbIKAMHU MOJY4YeHHS MHQOpPMAIMM W3 HCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYLLECTBJISTh IIOMCK, AaHajlu3, CUCTEMATHU3alMI0 M HHTEpIpETaIUIo
nH(pOpMaIUU Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yu€ToM HazHAUYEeHUS MH(POPMALIUU U LIETEBOI
ayJIUTOPUH, BBIOUpPAs ONTUMANIbHYIO (OPMY MPEICTaBICHUS U BU3yaIu3alluu;

OLICHUBATh JJIOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAINH, €€ COOTBETCTBUE MPABOBBIM U
MOPAJIBHO-3TUYECKUM HOpMaM;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOM O€30MacHOCTH;

BJIAJETh HABBIKAMU pACIO3HABaHUS M 3alMTHl WHpoOpManmH, HHGOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe qeliCTBUS

1) oO1ienue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax KU3HM,

pacro3HaBaTh HeBepOalbHBIE CpEICTBAa OOIICHMs, MOHHUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, PaCclO3HABATh MPEANOCHUIKY KOH(QIUKTHBIX CUTYallu U CMArYaTh KOHQIUKTHL;

BJIQJIETh PA3IMUHBIMH CIIOCOOaMH OOIICHUS U B3aMMOJICHCTBHS, apryMEHTUPOBAHHO BECTU
JIMAJIOT, YMETh CMSTr4aTh KOH(JIUKTHBIC CUTYallNH;

pPa3BEPHYTO W JIOTMYHO M3J1aratb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHAMBUAYAIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTr0 UieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTH M KOOPAWHUPOBATH
JIEUCTBUSA MO WX JIOCTHKEHHUIO: COCTAaBIIATh IUIAH JACHCTBHM, PacCHpelessiTb POJU C YYETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJOr0 y4aCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

1) camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33aJa4d B 00pa30BaTENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PelIeHHUs MpoOIeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:



JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTbH, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICITUTEJIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI pedIeKCUU
JUIS1 OLICHKU CUTYAIlMH, BLIOOPA BEPHOT'O PEIICHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUXKEHHIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [PU AHAIU3E PE3YIbTATOB JIECSITEIbHOCTH.

3) npuHATHSA ceds U APYTUX:

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKHU M IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIIBHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO JPYTUX Ha OLIUOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C O3UIMH IPYTOro YeIOBEKa.

IIpeamMeTHbIe pe3yIbTaThI

B mpouecce wu3yuenums kypca wuHpopmaTHku yriyoiaéHHoro ypoBHs 6 10 knacce
o0yyaromuMucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3YJIbTaThl:

BJIAJICHUE MPEJICTABICHUSIMUA O POJM HMH(OpPMAlMM M CBA3aHHBIX C HEH NPOIIECCOB B
IpUpOJie, TEXHUKE U OOLIeCTBE, MOHATUAMHU «HH(DOpMALUL», «MH()OPMALMOHHBIA MPOLIECCY,
«CUCTEMa», «KOMITOHEHTBI CHUCTEMBID», «CHCTEMHBIA 3(PPEeKT», «MHPOPMAIMOHHAS CHUCTEMa,
«CUCTEMa yIIpaBICHU;

BJIQJICHUE METOJaMH IoMCcKa HHpopMmanuu B ceTu VHTepHET, yMeHHe KpPUTHUYECKU
OLIEHUBATh HH(OPMALNIO, IOITYYEHHYIO U3 ceTu VHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIIME JaHHbIC, NPUBOAUTH NPUMEPHI HCTOYHHKOB HX
NOJYy4YEeHUsT M HAIPaBJICHHs MCIIOJIb30BaHMs, YMEHHE KJIacCU(PUUIMPOBAaTh OCHOBHBIE 3a7auil
aHaJIM3a JaHHbIX (IPOTHO3MpOBaHME, Kiaccu(UKalMs, KIAacTepu3allvs, aHaJIU3 OTKJIOHEHMN),
IOHUMAaTh IOCIEI0BATEIbHOCTh PEIIEHHs 3a/lau aHalu3a JAaHHBIX: cOOp MEPBUYHBIX JIAHHBIX,
OUMCTKAa M OLEHKAa KauyecTBa JaHHBIX, BbIOOp W/WJIM MOCTPOCHHME MOJENHU, Mpeodpa3oBaHUE
JTAHHBIX, BU3yalU3allis JaHHBIX, UHTEPIpEeTalts Pe3yIbTaToB;

MOHMMAHWE OCHOBHBIX IPHUHIMIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB, TEHICHLUUH pa3BUTHS  KOMIbIOTEPHBIX
TEXHOJIOTHIA;

BJIaJICHUE HaBbIKAaMHM pabOTHl C ONEPAllMOHHBIMU CHCTEMAaMH, OCHOBHBIMHM BHUJAaMHU
IIPOrpaMMHOT0 oOecrieueHus AJis peleHusl yd4eOHbIX 3a/1a4 110 BEIOpaHHOM CclielnaaIn3aluy;

HaJIMYME TPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHIMIIAX OpraHU3alud U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 00Immx
NPUHIUNAX pa3paboTKU U PYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

MOHMMAaHHE yTrpo3 MHPOPMAIIMOHHOW 0€30MacHOCTH, UCIOIb30BAaHHE METO/IOB U CPEICTB
OPOTUBOACHUCTBUS OSTHM Yrpo3aM, COOJIOJIeHHEe Mep Oe30MacHOCTH, NPeIOTBPALIAIOIINX
HE3aKOHHOE PACIPOCTPAHEHUE TEPCOHAIBHBIX JaHHBIX, COONIOJCHHE TPEOOBAHHMMN TEXHUKHU
0€30I1aCHOCTH ¥ TUTHEHBI NPU paboTe ¢ KOMIBbIOTEpaMH U APYTUMU KOMITIOHEHTaMH IIM(poBOro
OKpYXEHHMsI, IMOHMMaHHE IPABOBBIX OCHOB HCMOJIb30BAaHUS KOMIIBIOTEPHBIX MporpamM, 0a3
JAHHBIX U paboThl B ceTH MHTEepHET;

NMOHMMAHUE OCHOBHBIX MPUHIMUIOB JAMCKPETU3AallUd Pa3IUYHbIX BHUAOB HH(pOpmanuu,
YMEHHUE OIpeNeNaTh HH(POPMAIIMOHHBI 00bEM TEKCTOBBIX, I'Ppa)MUEeCKUX M 3BYKOBBIX JaHHBIX
IpY 3a/laHHBIX MapaMeTpax JUCKPETH3alK, YMEHHUE ONPEAEIATh CPEAHIOI CKOPOCTh Mepeiadn
JTAHHBIX, OLIEHUBATh N3MEHEHHE BPEMEHU epeiadn IPH U3MEHEHUH UH()OPMAIIMOHHOTO 00BhEMa
JAHHBIX ¥ XapaKTEePUCTHK KaHajla CBA3H;

YMEHHME HCIIONb30BaTh IPU PEIHICHUHM 3a/Jad CBOMCTBA MO3MLMOHHOW 3alUCH YHCEN,
QITOPUTMA IOCTPOCHMsI 3alMCHU 4YKClIa B MO3MIMOHHOM CHCTEME CUHCIEHUS C 3aJaHHBIM
OCHOBaHHUEM U ITOCTPOECHHUS YUCIIA 110 CTPOKE, COAEPIKALLEHN 3alliCh 3TOr0 YKcia B O3ULMOHHON



CHCTEME CUMCIICHUS C 3aJJaHHBIM OCHOBaHHMEM, YMEHHUE BBIIOJIHATH apu(METUYECKHIE ONEepaluu
B IIO3MLIMOHHBIX CUCTEMAX CUUCIICHMUS,;

YMEHHUE BBIIOJHATh MNpPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUH, HCHONB3Yysd 3aKOHBI
anreOpbl  JIOTUKH, YMEHHME CTPOMUTh JIOTMYECKOE BbIPAXXEHHE B JU3BIOHKTUBHOW U
KOHBIOHKTHBHOM HOpPMalbHBIX (popMax Mo 3aJaHHON TaOMUIle HCTHHHOCTH, MCCIIEOBATh
00/1aCTh MCTMHHOCTH BBICKA3bIBAaHMS, COJAEP)KAIIEr0 IE€PEMEHHbIE, PpEIIaTh HECII0XKHbIE
JIOTHYECKUE YPAaBHEHHS U CUCTEMbl ypaBHEHUH;

NOHMMaHHe O0a30BBIX AITOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM HH(pOpMaLuu
(3amMch 4yHWCeNn B TO3UIMOHHOW CHUCTEME CUHCICHHS, HAaXOXJIEHHE BCEX IMPOCTBHIX YHCEN B
3aJJaHHOM JiMana3oHe, 00paboTKa MHOTOpa3psIHbIX LEJIbIX YUCEI, aHAIU3 CUMBOJIBHBIX CTPOK U
JpYrux), aIrOpUTMOB IMOHMCKA M COPTUPOBKH, YMEHHE ONPEACIATH CIIOKHOCTh HM3Y4aeMbIX B
Kypce ©0a30BBIX aJIrOPUTMOB (CyMMHPOBaHHE 3JEMEHTOB MacCHBa, COPTUPOBKAa MAacCHUBa,
nepeOOpHbIE ATOPUTMBI, TBOMYHBIA TOMCK) ¥ MPUBOANUTH NMPUMEPHl HECKOJBKHX aJTOPUTMOB
pa3HOM CIOKHOCTH JUIs PELIeHUs OJJHON 3a1a4H;

BJIaJICHUC YHUBEPCAIBHBIM S3bIKOM MPOrpaMMHPOBaHMs BhicOKOro ypoBHs (Python, Java,
C++, C#), npeacraBieHUsMU O 0a30BbIX THUIMAX JaHHBIX U CTPYKTYpax JaHHBIX, YMEHHUE
UCTIOJIB30BAaTh OCHOBHBIC YIPABJSIOMIME KOHCTPYKIIMH, YMEHHE OCYIIECTBISATh aHAIU3
IPEUIOKEHHON IPOrpaMMbl: OIpPENeNATh pe3yibTaThl paboThl HPOrpaMMbl IPU 3aJaHHBIX
UCXOJIHBIX JaHHBIX, OINpPENeNATh, NPH KaKUX HCXOMHBIX JaHHBIX BO3MOXKHO TIOJTYyYEHHUE
yKa3aHHBIX pPE3yJIbTaTOB, BBIABIIATH JaHHbIE, KOTOpblE MOTYT NPUBECTH K OIIMOKe B padote
POTPaMMBI, (POPMYITHUPOBATH MPEUIOKEHUS 110 YIIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHHUE CO03/aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBbIE JIOKYMEHTHl M JIEMOHCTpAI[MOHHBIE
MaTepuaibl C HCIOJIb30BAHWEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB U
00JIaYHBIX CEPBUCOB;

YMEHHE HCIOIb30BaTh IEKTPOHHbIE TAOIMIBI I aHAIN3a, IPECTABICHIS 1 00paboTKH
JAHHBIX (BKJIOYas BBIYMCICHHE CYMMBbI, CpPEIHEr0o apu(pMETHYEeCKOro, HauOOJIbIIEro M
HAMMEHBIIIETO 3HAUCHHI, PEIICHHE YPaBHEHHH, BHIOOP ONTHUMAIBLHOTO PEIICHHS, T000p JTHHUU
TpeHJa, pelIeHne 3a1a4 MPOTHO3UPOBAHUS).

B npomnecce usydenus kypca HHPOpMaTHKU yriayOn€HHoro ypoBHs 6 11 Knacce
oOyyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3YJIbTaThl:

yYMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIINE OJHO3HAYHOE JEKOTUPOBAHHE
cooOuieHnit (npeuKCHbIE KOJbI), HCIOIb30BATh MPOCTEHUIINE KOJbI, KOTOPbIE MO3BOJISIOT
OoOHapy>KUBaTh W MCIIPABIISATH OMIMOKH MPH TNepeaade JaHHBIX, CTPOUTH KO, 00ECTIeUMBAIOIINI
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIICHHs NMPH M3BECTHOM 4YacTOTE CHMBOJIOB,
MOSICHATH MPUHIIUATIBI PA0OTHI TPOCTHIX AITOPHUTMOB CKATHS JAHHBIX;

YMEHHUE pelllaTh alrOpUTMHUYECKUE 3a/adyM, CBS3aHHbIE C aHAIM30M rpadoB (3agauu
MOCTPOCHHS ONTUMAIIBHOTO TYTH MEXAy BepHIMHAMHU rpada, OmpeAeleHHs KOJINYecTBa
pPa3IMYHBIX IMyTeHd MeXJy BEepIIMHAMH OPUEHTHPOBAHHOIO AalMKIMYECKOro rpada), ymMeHue
UCTIONIB30BaTh JIEPEBbSI TPH aHAIM3E€ MW TIOCTPOCHWW KOJIOB W JUIT TPEACTaBICHUS
apu(MEeTHUECKUX BBIPAKECHUH, MPU PELICHUH 33734 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpEeBO WIPHI TI0 3aJaHHOMY alTOPUTMY, pa3padarbiBaTh W OOOCHOBHIBATh BBIUTPBINTHYIO
CTpATETHIO UTPHI;

yMeHHue pa3pabaThiBaTh U PEATN30BBIBATH B BUJIEC MPOTPaMM 0a30BbI€ arOPUTMBI, YMEHHE
UCIOJIb30BaTh B MPOTrpaMMax JaHHbIE PA3IUYHBIX THIOB C Y4ETOM OIpaHHYEHHUI HA TUara3oH
UX BO3MOXHBIX 3HAUEHUH, NMPUMEHATh NpPHU DPELICHUH 33434 CTPYKTYpbl JAHHBIX (CIMCKH,
CIIOBapHW, CTEKH, O4YEpelIHu, JIePeBbs), HCIOIb30BaTh 0a30BbIE ONEpallMd CO CTPYKTYpamu
JAHHBIX, IPUMEHATh CTaHJIAPTHBIE U COOCTBEHHBIE MOANPOrpaMMbI Ul 00paOOTKU YHCIOBBIX
JAHHBIX M CHUMBOJBHBIX CTPOK, HCIOJb30BAaTh MpPH pa3paboTKe MporpaMMm OuOIMOTEKH
HOJNPOTrpaMM, 3HaTh (YHKLIMOHAIbHBIE BO3MOXKHOCTU HHCTPYMEHTAJIBHBIX CPEJICTB CPEAbI
pa3paboTKH, YMEHHE HCIIONb30BaTh CPEJICTBA OTJIAAKU MPOTPaMM B cpeJie MPOrpaMMHUPOBaHHUS,
YMEHHUE IOKyMEHTHPOBATh IIPOrPaMMBbI;



yYMEHHUE cO37aBaTh BeO-CTPAHUIIBL;

BJIa/ICHHE OCHOBHBIMU CBEJCHHSIMH O 0a3ax JaHHBIX, UX CTPYKTYpe, CPEACTBAX CO3/IaHuUs
¥ pabOTHI C HUMH, YMEHHE UCII0JIb30BATh TA0IMYHBIC (PEIAIMOHHbBIC) 0a3bl JAHHBIX (COCTABISATH
3arpockl B 0a3ax JaHHBIX, BBHIIOJHATH COPTUPOBKY U MOMCK 3amucell B 0a3e TaHHBIX, HAIOIHATh
pa3paboTaHHyro 0a3y TaHHBIX) U CIIPABOYHbIC CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTeMaTHUYECKHEe MOJEIH JJIs aHAIU3a O0OBEKTOB U
nporeccoB: (OpPMYyIHpPOBAaTh LEIb MOJCTUPOBAHMS, BBINOJIHATH AaHAIW3 PE3YJbTATOB,
MOJIYUEHHBIX B XOJ€ MOJEIMPOBAHUS, OICHHBATh COOTBETCTBHE MOJEIH MOJEIUPYEMOMY
00BEKTY WUJIU MPOIIECCY, IPEACTABIATE PE3YIbTAThl MOJACIUPOBAHMSI B HAIJISIHOM BHJIE;

YMEHHE OpPraHU30BBIBATh JIUYHOE HH(POPMAIMOHHOE IMPOCTPAHCTBO C MCIOJIB30BAHHEM
Pa3IMYHBIX CPEICTB HU(PPOBBIX TEXHOJIOIMHA, MTOHUMAHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
rOCyIapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

NOHMMaHHE OCHOBHBIX MPHUHIUIIOB PaOOTHI, BO3MOXXHOCTEH W OTrpaHUYEHUS MPUMEHEHHUS
TEXHOJIOTHII MCKYCCTBEHHOT'O MHTEIUIEKTa B PA3JIMYHBIX OONACTIX, HAJTMYHME MPEICTABICHUN O
Kpyre pelmaemMblX 3a7ad MalmuMHHOTO oOydeHHs (pacro3HaBaHWs, KiacCcU(DUKAUU U
MIPOTHO3UPOBAHUS ) HAJTMUKE MPEICTaBICHUN 00 UCIIOIb30BaHUN WH(OPMALIMOHHBIX TEXHOJIOTUI
B Pa3NUYHBIX MPO(ECCHOHANBHBIX cepax.

TemaTuueckoe IIAaHUPOBAHUE

10 kaace
KosmnuecTBo yacoB JJIeKTPOHHbIE
Ne HaumenoBanue
n/ a3/1eJ10B U TeM B K 1 (pposnie)
pa3f cer OHTPOJILHBI PaAKTUYECKH 06pa3oBaTeLHbI
n NporpaMmMbl 0 e padoThl e padoTsI e pecypes
Pazgen 1. IludgpoBas rpaMOTHOCTH
Kommnbrotep -
MBEpCaIbHOE
11 YHEeP 6
YCTPOHCTBO
00pabOTKH JaHHBIX
[Tporpammuoe
1.2 porp 6
obecrnieueHue
KommbroTepHsie
1.3 P 5
ceTu
Nudopmanmonnas
1.4 dopman 7 2
0€30MacHOCTh
Wroro mo pazaeny 24
Paspnen 2. Teopernueckue 0CHOBbI HHGPOPMATHKH
IIpencraBienue
2.1 uHpopMalnU B 19 2
KOMITBIOTEPE
OCHOBBI aJIreOpbI
2.2 P 14 1
JIOTUKHU
Komnerorepnas
2.3 P 7 1
apudmeTrnka
Wroro mo pazneny 40

Pa3nea 3. AnroputmMbl M1 IPOrpaMMHpPOBaHHUe

3.1

. Bejnenue B 16 0.5




IPOrpaMMUPOBaHU
e
32 BcnomorarenbHbie 8 5
QITOPUTMBI
33 YucneHnsie 5 3
METO/IbI
ANropuT™MbI
34 00paboTKu 5 1
CHUMBOJIBHBIX
JTAHHBIX
AJITOpUTMBI
3.5 00paboTKn 10 3.5
MacCHUBOB
Uroro no pazneny 44
Pa3nes 4. UndopManoHHbIe TEXHOJTOTHH
OO6paboTtka
4.1 TEKCTOBBIX 6 2.5
JIOKYMEHTOB
4.2 AHaIM3 JaHHBIX 8 3
Uroro no pazneny 14
PesepBHOE Bpemst 14
ggilgsr;(;ip;eecmo 4acoB 136 0 215
11 knace
e HanMeHoBanme KosmmmuecTBo yacos DJIeKTPOHHbIE
n/ pa3ieioB U TeM Bcer KoHnTposbHbI IIpakTH4yeckun (unposie)
n nporpaMmmasl 0 e padoThl e padoThI obpasoBatenb eI
e pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI HH(pOPMATHKH
Undopmanus u
11 UH(POPMAaILIMOHHbIE 10 2.5
MIPOLIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Pasnea 2. AnroputmMbl M IPOrpaMMHpPOBaHHe
21 DNEeMEHTHI TEOPUHU 5 1
QJITOPUTMOB
29 AJITOpUTMBI 1 28 10
CTPYKTYPBI JaHHBIX
OCHOBBI 00BEKTHO-
23 OPUEHTHPOBAHHOI'O 16 45
IPOTpaMMUPOBAHU
A
Hroro mo pazneny 50




Pazjnen 3. UndopmaumoHHbIE TEXHOJIOTHH
Komnerotepho-
3.1 MaTeMaTU4YecKoe 8 2
MOJIEJTUPOBAHUE
3.2 Ba3e! qaHHBIX 10 4
3.3 Be06-caiiTb 14 4
34 Komnberorepnas 8 35
rpaduka
35 3D 8 3
MOJICTTUPOBAHUE
Utoro no pazneny 48
PesepBHoe Bpems 20
I(T)(?I;;sr;c;ip;eecmo 9acoB 136 0 365

IIpoBepsiemblie Ha EI'D nmo undgopmatuke TpeGOBaHNs K pe3y1bTaTaM 0CBOCHUSA
OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMBbl CpeHero 001ero 00pa3zoBaHus

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTATaM OCBOCHHUS
NpoBepsieMOro  OCHOBHOW 00pa30BaTeIbHOI MPOrpaMMBbI CpeIHEro 001Iero
TpeOOBaHuUs o0pa3oBaHus

1. 3name (nonumamy)

11

1.2

1.3

[ToHnMaHKe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHMS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHJEHIMI
Pa3sBUTHs KOMIIBIOTEPHBIX TEXHOJOIMM; BJIAJIeHHE HaBbIKAMM PabOTHI C
ONEpPAlMOHHBIMU CHCTEMaMU M OCHOBHBIMHU BHJAaMH I[POTPaMMHOIO
o0ecrieyeHMs JUIsI  pelIeHUss y4eOHbIX 3aJad 1O  BbIOpaHHOM
crenuain3anum

Hanmuuue mnpencraBieHuit o 0a30BBIX MPUHLUUIAX OpPraHU3ALUU U
(YHKIIMOHUPOBAHUST KOMITBIOTEPHBIX CEeTEH

[ToHnMaHWe OCHOBHBIX MPHHIUIIOB JUCKPETU3AIMN DPA3IUYHBIX BHIOB
uHpopMauu

14

[Tornmanue 06a30BBIX AITOPUTMOB OOpPAOOTKH YHCIOBOW M TEKCTOBOM
nHpopMmanuu (3amUCh YHCET B TO3UIIMOHHOW CHCTEME CYHCIICHHS,
JENUMOCTH IENbIX YHCeN; HaX0XKIEHUE BCEX MPOCTHIX YHCEN B 3aJIaHHOM
JIrarna3one; o0paboTka MHOTOPAa3pSAHBIX IMEIBIX YHCEN, aHaIu3
CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB IMOUCKA U COPTUPOBKHU

1.5

3HaHue (YHKIIMOHATIHHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPENICTB
cpenbl pazpaboTKu

1.6

Brnanenne OCHOBHBIMH CBEACHHSMH O 0a3zax HaHHBIX, MX CTPYKTYype,
CpeACTBaxX CO3JaHUs U pabOTHI C HUMH

1.7

[ToHnmMaHue BO3MOKHOCTEH U OTPAHUYEHUN TEXHOJOTHI UCKYCCTBEHHOTO
WHTEIJICKTa B Pa3MYHBIX OOJIACTAX; HAIU4Me NPEACTaBICHUNU 00
UCIIOJIb30BaHUU  MHGOPMAIIMOHHBIX  TEXHOJOTHMH B pa3IWYHbBIX
npodeccuOHaTBHBIX chepax

1.8

BnaneHHe TCOPCTUYCCKUM allllapaToM, IMO3BOJIAKOIINM OCYIICCTBIIATH




MIPEACTABJICHUE 3aJaHHOIO0 HATYpPaJbHOI'O YMCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH NpeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
HCIIOJIB3YS 3aKOHBI anreOpbl JIOTHKHU; ONPEAeNiaTh KpaT4alliuil myTh BO
B3BCIICHHOM rpade M KOJIMYECTBO MyTeHl MeXIy BepIIMHAMHU
OPUEHTUPOBAHHOTO ALUKINYEeCcKoro rpada

Ymemo

2.1

YMeHHe HCIoNb30BaTh KOMIIBIOTEPHO-MAaTEMaTUYECKHE MOJEIU UL
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIIOJHATh AHAJIN3 PE3YJIbTATOB, IOJYYEHHBIX B XOA€ MOZCIUPOBAHHS;
OLICHMBATh aJIEKBATHOCTh MOJICIM MOJEIHPYEMOMY OOBEKTY WU
IIPOLIECCY; MPEACTABIIATh PE3Y/IbTAaThl MOACINPOBAHMS B HAIVIATHOM BUJIE

2.2

2.3

YMmenue kinaccupuIMpoBaTh OCHOBHBIE 33aJauyd  aHaiW3a JdaHHBIX
(mporHO3UpOBaHUE, KJaccupuKanus, KJIaCTepH3aIHs, aHan3
OTKJIOHCHUH); TIOHUMATh IOCIIEAOBATCILHOCTh PEIICHHS 3aja4 aHalln3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA KaYeCTBa JaHHBIX,
BBIOOp ¥ (WJM) TIOCTPOCHHE MOJACIH, NPeoOpa3oBaHUE JIAHHBIX,
BU3YaIH3aIUs JTAHHBIX, HHTEPIPETAIUs Pe3yIhbTaTOB

YMenue onpenensiTh HHHOPMAIUOHHBIA 00BEM TEKCTOBBIX, TpaHUECKUX
Y 3BYKOBBIX JIAHHBIX IIPU 3aJIaHHBIX IapaMeTpax JUCKpPETU3aluu. Y MEHUE
ONIPEAENATh CPEAHIOK CKOPOCTh MEpeAauyd JaHHBIX, OLIEHUBATH
W3MEHEHUE BPEMEHM TMepeayd NpH HW3MEHEHUH WH(OOPMAIMOHHOTO
00BEMa TaHHBIX U XapaKTEPUCTUK KaHaJa CBSI3U

2.4

2.5

YMeHHe CTpOUTh KOJA, O00€CleYHBAIONINN HANMEHbBIIYI0 BO3MOXKHYIO
CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

YMeHue ucnosib30BaTh MPU PEHICHUHM 337ad CBOMCTBA IMO3WIIMOHHOU
3allMCH YHUCEJI, AITOPUTMBI ITOCTPOCHUS 3allMCH YHUCIa B IO3ULIHUOHHOU
CHCTEME CUHCIICHUSI C 3aJIaHHBIM OCHOBAHUEM M IOCTPOEHHUS YHUCIA IO
CTPOKE, COZEpXKalllel 3aluch 3TOT0 4YHUCIa B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIOJHSATH
apudMeTHIeCcKre onepaliy B MO3UIUOHHBIX CUCTEMaX CYHCICHUS

2.6

2.7

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHWE B JU3BIOHKTHBHOH H
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTH  BBICKAa3bIBAHMUS,
COJIepIKallero nepeMeHHbIe; peliaTh HECI0KHbIE IOTHYECKUE YPaBHEHUS

YMeHue pemars alropuTMHYECKUE 3aJaud, CBS3AHHBIE C aHAIU30M
rpadoB (3aaud MOCTPOEHUS ONTHUMAIBHOIO MYTH MEXIY BEpIIMHAMH
rpada, ornpeneneHus] KOJUYECTBA PA3JIMYHBIX MyTeH MeXIy BEepIIMHAMU
OPUEHTHPOBAHHOI'O AIIMKINYECKOTO0 rpaga)

2.8

YMeHne ucnoiab30BaTh JCPEBbA MPU aHAIN3E U IMOCTPOCHHUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3aaav
MOHUCKa M COPTHUPOBKH; YMCHUEC CTPOUTH ACPEBO HUTIPHI MO 3aJaHHOMY
AJITOPUTMY;, p8.3pa6aTBIBaTB U 00OCHOBBIBATH BBIUT'PBINIHYIO CTPATCTUIO

UTPBI

2.9

VYmenue AHAJIIM3UPOBATh aJITOPUTMBI C  HCIIOJB30BAHUCM Ta6J'II/II_I
TPACCUPOBKU; OIMPCACIIATH 0e3 HCIOJIb30BaHMS KOMIIBHOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX IMPOrpaMM, BKIHOYAKOIINWX HUKJIbI, BETBIICHUA U
noarnporpaMmsal, IMMpv 3afaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHHue ompeneniTh CIOKHOCTh HM3y4aeMbIX B  Kypce 0a30BbIX




QITOPUTMOB (CYMMHPOBAHHME 3JEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBbI, JABOUYHBIM IOMCK) M NPUBOAMTH IPUMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOM CII0KHOCTH JUIsl pELICHHs OAHOM 3a7a4n
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2.12

Bnagenue yHUBEpCadbHBIM SI3BIKOM MPOTPAMMHPOBAHUS  BBICOKOIO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 0a30BbIX
TUMAX JAAHHBIX M CTPYKTypax HAaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIE
YOPaBJISIIOLIME  KOHCTPYKIMHM;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
NPEJIOKEHHOW  MPOrpaMMbl:  OMpeneisTh  pe3ylbTaTbl  pabOTHI
MpOrpamMMbl MPHU 33JaHHBIX MCXOJHBIX JAHHBIX; OMPENEIATh, NPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJIyY€HUE YKa3aHHBIX pE3yJIbTaTOB;
BBISIBJISITH JIAHHBIC, KOTOPhIE MOTYT TpPHBECTH K OIMUOKe B paboTte
nporpaMmbl;  (GOPMYJIHpPOBATh  NPEUIOKEHHS  TO  YIYYIICHHIO
MIPOrpaMMHOTO KOJa

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISl U3Y4YEHHUS  SI3bIKE
nporpamMmmupoBaHus Beicokoro yposus (Ilackams, Python, Java, C++, C#)
TUTIOBBIE JITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TMpEJCTaBJICHHE 4YWCIa B BUAE Habopa MPOCTHIX
COMHOKHUTENCH; HaXO0XIEHHE MAaKCUMAIbHOW (MHHUMAIBHOW) IHQPHI
HATYpaJIbHOTO YMCJa, 3alMCAaHHOTO B CUCTEME CUUCIICHUS C OCHOBaHHUEM,
He mpeBbimaonmM 10; BbuucieHHe O0O0O0OMIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MAacCHBa WJIM YHCIOBOM MOCIEAOBATEIHHOCTH (CYMMBI,
NPOM3BEACHUS  CPEOHEro  apu(pMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJaHHOMY YCJIOBUIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCMOJb30BaTh B NpPOTrpaMMax JaHHbIE pa3IMYHBIX THUIIOB C Y4ETOM
OTPaHWYECHUH Ha JHMAara3oH WX BO3MOXHBIX 3HAUEHWH, MPUMEHSTH IPH
peLICHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpeH,
JIepeBbsl); IPUMEHATHh CTaHIAAPTHBIE U COOCTBEHHBIE MOAPOTPAMMBI IS
00pabOTKM YMCIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; UCHOJIB30BATH MpPU
pa3paboTke nmporpaMMm OMOITUOTEKH MOANPOTPaMM; YMEHHE UCIOJIb30BATh
CpeZCTBa OTJIAKU IPOTrpaMM B Cpejie MPOrpaMMUPOBAHUS

2.13

2.14

YMeHHe  UCHONb30BaTh  AJIEKTPOHHBbIE  TaONMMIBl Ul aHajiIM3a,
IpeJICTaBlIeHUs] U OOpabOTKM NaHHBIX (BKJIIOYas BHIOOP ONTUMAaIbHOTO
peleHus, moadop JMHUM TPEHJa, pelIeHHe 3a/]ad MPOTHO3MPOBAHMUA);
YMEHHE HCIOJb30BaTh TaOJNuYHble (pESUOHHbIE) O0a3bl JAHHBIX U
CIIPaBOYHBIE CUCTEMBI

YMeHue opraHu3oBbIBaTh JHYHOE HH(GOPMAIMOHHOE IPOCTPAHCTBO C
UCTOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IM(POBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX
ycayT, Hu(pOBEIX 00pa3oBaTeIbHBIX CEPBUCOB

ITepedennb 31eMeHTOB coaepxaHusi, NpoBepsieMbIX Ha EI'D no ungopmaruke

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 [{udposasi rpaMOTHOCTH
OCHOBHbIE TEHICHIIMH PAa3BUTUS KOMIIBIOTEPHBIX TeXHOJOTUi. [TapamienbHbie
11 BBIYMCIIEHHS. MHOrOnponeccopHble cucteMbl. Pacnipenenénnpie
BBIYHCIUTENLHBIE CUCTEMBI U 00pab0TKa OONBININX TaHHBIX
12 [IpuHUKIBI MOCTPOCHHUS U amnmnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEil.
CereBbie mnporTokodbl. Cerb HWHTepHeT. Agpecanuss B cetu HMHTEpHeT.




13

14

ITpotokonsr creka TCP/IP. Cuctema momenusix uméH. Pasgencuue IP-cetn Ha
IIOJICETH C MOMOILBI MAaCOK IOJCETEH

@aiinoBas cuctema. Ilouck B ¢aitnoBoii cucreme. IlpuHIMNIBI pa3MenieHus U
MMEHOBaHMS (ailyioB B JoJroBpeMeHHOW mamsTth. LIa0GnoHbl IS onmuMcaHus
rpymi ¢aiinos

CkopocTh mepenaydl  JaHHBIX. 3aBUCHUMOCTh BpPEMEHH Tepefadd  OT
MH()OPMAMOHHOTO 00BEMA TAHHBIX U XaPAKTESPUCTUK KaHaJla CBA3U

1.5

[IudpoBanre nanHpix. CUMMETpUYHBIC U HecUMMeTpuuHbie mudpel. [udpsr

npoctoii 3amensl. ludp Llesaps. udpp Bmwxenepa. Anroput™ muppoBaHHS
RSA

1.6

Koppl, no3Bosisitonyie 00HapyXKMBaTh U UCIPABIIATh OIIMOKH, BO3HUKAIOIINE IPU
nepenade JaHHbIX. Paccrosnue Xammunra. KoguposaHnue ¢ moBTOpeHHEM OUTOB.
Koxpr XomMmunra

2.1

Teopernueckue 0OCHOBBI HH()OPMATHKH

JIBonuHoe  koaupoBaHHe. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.
JlekoaupoBaHue cCOOOIIEHUH, 3alIMCaHHbIX C MIOMOLIbI0 HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe ONHO3HAYHO IEKOIUPYEMBIX KOJOB C ITOMOIIBIO
JepeBa

2.2

2.3

2.4

Teopernueckue mnoaxoapl K OLEHKE KoiaudecTBa HHpopManuu. EauHuIb!
M3MEpeHus KonuuecTBa uHGpopManuu. AnpaBUTHBI MMOIXOA K OICHKE
KonuyectBa MH(OpManuu. 3akoH aJgUTUBHOCTH HH(opManuu. Popmyna
Xaptnu. Uudopmarus u BepositHocTs. @opmyna [llenHona

Cucrempl cuucienus. Pa3BépHyras 3amuch LENbIX U JpPOOHBIX YHUCENI B
MIO3ULIMOHHON cucteme cunciaeHus. CBONCTBAa NO3UIMOHHOM 3allMCH 4MCIa:
KOJIMYECTBO U(P B 3aIIUCH, IPU3HAK JEIUMOCTH YHMCIIa HA OCHOBAHUE CHUCTEMBbI
CUMCIIeHUs. AJITOPUTM IIepeBojia eJIoro yucia u3 P-n4Hol cucteMbl cuuciaeHus
B JIECATHYHYIO. AJITOPUTM IEpeBoJa KOHEUHON P-u4HON ApoOU B NECATUYHYIO.
ANropuT™M IepeBoja LENOro YMcia W3 JIECITUYHOM CHCTEeMBbl cuucieHus B P-
nunyto. IlepeBos KkoHeuHOW JnecaTUYHOM apobu B P-uunyro. [[BonuHas,
BOCBMEPHUYHAS U ILIECTHAALIATEPUYHAS CUCTEMBI CUUCIIEHUS, CBA3b MEXY HUMHU.
ApudmeTrrueckue onepanuu B MO3UIMOHHBIX CUCTEMaX CUUCIICHHUS

TpOI/IqHaH YpaBHOBEIICHHAA CUCTEMA CUUCIICHUA. ,Z[BOI/I‘-IHO-)IeCHTI/I‘—IHaﬂ CHCTEMA
CUHUCIICHUA

2.5

2.6

Komuposanue TexctoB. Komuposka ASCII. OgHobaliTHeie KoaqupoBku. CTaHIapT
UNICODE. Konuposka UTF-8. Omnpenenenue uH(OpMAIMOHHOIO 00bEMa
TEKCTOBLIX COOOIIEHHUI

Koauposanue nzobpaxenuit. OrieHka HHPOPMAIIMOHHOTO 00bEMa rpauuecKux
JAHHBIX TPH 3aJJaHHBIX Pa3pelleHUH U TIIyOuHEe KOJIUpoBaHMs I1BeTa. L{BeToBbIe
mozenu. KomupoBanue 3Byka. OreHka MH(POPMAIMOHHOTO O0BEMA 3BYKOBBIX
JAHHBIX NIPH 33JaHHBIX YaCTOTE TUCKPETU3ALUU U Pa3psAHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUS. BbIcka3biBaTenbHbIE (HOPMBI
(npenukathl). KBaHTOPHI CYIIIECTBOBAHUS i BCEOOIITHOCTH.

Jlornyeckue omnepanuu. TaOuuIBl HCTHMHHOCTU. JlorMueckue BBIpaKEHHS.
Jlornueckue ToxaecTBa. Jlornueckue onepannuy U ONepanvv Hal MHOKECTBAMH.
3akoHBl anreOppl JIOTUKW. OKBHUBAJICHTHBIE MPEeoOpa3oBaHUs JIOTHUECKUX
BbIpaXkeHHil. JIornueckue ypaBHEHUS U CUCTEMbl YpaBHEHUH.

Jlornyeckre (GyHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GYHKIIUH OT KOJIMYECTBA apIryMEHTOB.




Kanonuueckue popmbl TOrHUECKUX BBIPAKECHHM

2.8

2.9

COBepI_HeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHEBIC (bOpMBI,
AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6JII/II_Ie NCTUHHOCTHU

Jlornueckue »sIeMEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3psaabiii cymmarop. [loctpoeHue cxeM Ha JOTHYECKUX dJIEMEHTax 1o
3aIaHHOMY JIOTHYE€CKOMY BBIPQXXCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO
JIOTHYSCKOM CXeMe

2.10

2.11

2.12

Mopnenn u wmopenupoBanue. llenmu mopenupoBaHus. ANEKBATHOCTh MOJENU
MOJIEIIUpYyeMOMY 00BEKTY WK Tporieccy. @opmanu3anus NpUKIAIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB MOAEIUPOBAHUS B BUJE, YIOOHOM ISl BOCIIPUSTHUS
genoBekoM. ['paduueckoe nmpeacTaBieHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPA(UKH).

[IpencraBinenure LeNbIX YKCeN B MaMATH KoMmmbiorepa. OrpaHUYeHHOCTh
JUana3oHa 4YHCell IpU OrpaHUYEHUU KoiudecTBa paspsaaoB. llepenonHenue
pa3psaHON ceTKU. be33HaKkoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBINM OUT. JIBOMIHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATENIbHBIX YHCET.

[ToGuToBBIE JOrMueckue onepanuu. Jlormueckuit, apudmMernueckui u
nuknuyeckuii cnsuru. lludpoBanue c momompl0 MOOUTOBOM  omepanuu
«uckinouaromiee UJIH»

[IpencraBieHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Hadallasl 4acTh
U NopsaoK uMcna. Jluama3oH 3HaYeHMM BelIeCTBEHHbIX uucen. [IpoGnembl
XpaHEHUs BEUICCTBCHHBIX UHUCEN, CBA3aHHBIE C OrPAHMYEHUEM KOJIMYECTBA
pa3psAnoB. BellmonHeHue onepanuii ¢ BEHIECTBEHHBIMH YHCIAMH, HAKOIUICHHE
OLIMOOK MPHU BBIYUCICHUSAX

2.13

2.14

2.15

2.16

3.1

I'padbl. OcHoBHble moHATHA. Buasl rpados. Onucanue rpadoB ¢ HOMOIIBIO
Marpul CMCEXKHOCTH, BECOBBIX Marpul, CIIMCKOB CMCKHOCTH. Pemenue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHaiu3oM rpadoB (mocTpoeHHe
ONTUMAIIFHOTO TYTH MEXAy BepIinHamMHu rpada, ompeneneHne KoIndecTBa
pasNUYHBIX MyTeH MeXIy BepIIMHAMH OPUEHTHPOBAHHOIO ALMKIMYECKOTO
rpada)

HepeBbsa. bunapnoe nepeBo. J[lepeBbss moucka. Crnocobbl 00xoma jaepesa.
IIpencraBnenue apumMeTHYecKUX BBIpaXEHUN B BUjeE jAepeBa. Mcmonb3oBaHue
rpadoB U IepeBbEB IPU OMUCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOILIET0 MUpa

JluckpeTHble UTPBI ABYX UTPOKOB ¢ TosHON mHpopManwmen. [Toctpoenue nepesa
nepebopa BapHaHTOB, OMHUCAHHE CTPATETHH WIPHl B TaOMU4YHOW (dopMme.
BeIArpsIniHbie U IPOUTPHILIHBIE TO3ULUN. BEIMTPBINIHBIE CTpaTETHH

CpencTtBa  MCKYCCTBEHHOTO  WHTEUIeKTa.  WneHTudukanmums W MOMCK
n300pakeHui, pacro3HaBanue Jull. Vcmonab3oBaHHE METOJI0B HCKYCCTBEHHOTO
MHTEJUIEKTa B 00Yy4JaloUINX cucreMax. Mcnoip30BaHne METO0B UCKYCCTBEHHOTO
UHTeIJIeKTa B poboTroTexHuke. iutepuer Bemeid. Heifponusie cetu

ANTOpUTMBI M IPOIPaMMHUPOBAHHE

dopManuzanus MOHATHA alropuTMma. MammHa TreIOpHHTa Kak YHHBEpPCAJIbHAs
MOJIETb BBIYMCICHHI

3.2

OrneHka CIOXXKHOCTH BbIUMCIEHHH. Bpemsi paboTel m 00BEM uCHONb3yeMoOn
aMATH, MX 3aBUCHMOCTh OT pa3Mepa HCXONHBIX JaHHbIX. OreHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHOMN
cioxkHoctu. IlepeGopHble amroputmsl. IIpuMepbl pasIMYHBIX —aITOPUTMOB
peLIeHus OHOM 3a/1a4, KOTOPBIE UMEIOT PA3IUYHYIO CJII0KHOCTb

3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIbTAaTOB PAa0OThl MPOCTEUIIMX aJTOPUTMOB




3.4

3.5

3.6

YIPABIEHUS HUCIHOJHUTEIIAMA M BBIYMCIUTENBHBIX anropurMmoB. OnpeneneHue
MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMbIid pe3yabTar

Anroput™mbl  00paOOTKHM HATYpadbHBIX YHUCEIN, 3alMCAHHBIX B MO3UIIMOHHBIX
CHCTEMaX CYHCICHHS: pa3OMeHHe 3alliCh YHUCIa Ha OTACIbHBIC IHQPHI,
HaXOXJCHUE CYMMBI W TpOW3BeNeHHUS LU(Dp, HAXOKICHHE MaKCUMAIbHON
(MUHUMATBLHOM ) IUQPHI.

[IpencraBienne ymucia B BUAe HAOOpa MPOCTBIX COMHOMKHUTEICH. AITOPUTM
OBICTPOTO BO3BEJICHHUS B CTEICHb. [IOMCK MPOCTHIX YMCEN B 3aJJAHHOM JIMaNa30He
C TMIOMOIIBIO AJITOPUTMA «PeIIeTo JpaTtocheHar

MHoropaspsiIHble LeIble YUCIa, 3a/1a4d JITUHHON apupMeTUKN

SI3bik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl gaHHBIX:
LIEJIOUNCIIEHHBIE, BELIECTBEHHbIE, CHMBOJIbHBIE, JIOTUYECKUE. BerBieHwus.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBuem. L{UKIIbI 110 IEpeMEHHOM.

OO0paboTka TaHHBIX, XpaHALIMXCS B ¢ailnax. TekcroBble M JBOMYHBIC (ailibl.
daiinoBeie mepeMeHHbIe ((aitoBpie ykazarenn). Utenue u3 Qaiina. 3anuch B
(aii.

PazOuenne 3agaun Ha noazaaaqn. [lognporpaMmer (poueaypsl u QYHKIHH).
Vcnonp30BaHue CTaHAAPTHOM OMOIMOTEKH sI3bIKa IPOTrPAMMHUPOBAHMSI

3.7

Pexypcusi. PekypcuBHble mponeaypbl u (yHKiuu. Mcrnonb3oBaHue cTeka s
OpraHu3aliH PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsle MeToabl. ToyHoe M npubamkEHHOE peleHus 3aaadyu. YuciaeHHoe
pellleHre YpaBHEHHMH C MOMOINbIO Nojadopa mapaMerpa. UuciieHHblE METOIbl
pelieHusl ypaBHEHMi: MeToJ]] mepebopa, MeETOJ| TOJOBUHHOIO JIEJIEHUS.
[Tpubnm:x€HHOE BBIUMCIEHHUE JUIMH KpUBBIX. BhlumciieHue miomanei ¢uryp c
MOMOIIIbI0 YUCICHHBIX METOAOB (METOJ MPsIMOYTOJbHUKOB, METOJ Tpameuui).
[Tonck maxkcumyma (MHUHHMYyMa) QYHKIMH OJHOM NEpPEeMEHHON MeToI0M
MIOJIOBUHHOTO JIETICHHUS

3.9

OOpaGoTka  CHUMBOJBHBIX  JaHHBIX.  BceTpoeHHble — QyHKIMM  s3bIKa
MIPOrpaMMHUPOBAHUS ISl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJCYET KOJMYECTBA IOSBIECHUI CUMBOJIA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTPU JaHHOW CTPOKH, 3aME€HA HAWJIEHHOW IMOACTPOKM Ha APYTyK CTPOKY.
I'enepanust Bcex CiOB B HEKOTOpPOM aiipaBHTE, YAOBIETBOPSIOLIUX 3aJaHHBIM
orpanuueHusiM. [Ipeobpa3oBanue yuciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO

3.10

MaccuBbl W NOCJIEAOBAaTENILHOCTH  uucel. Bbruncienne  000OIIEHHBIX
XApaKTEepUCTUK D3JEMEHTOB MacCHBa MWJIM YHUCIOBOW IOCJIEI0BATEIBHOCTH
(cyMMBI, TPOM3BENCHUSA, CpPEAHEro apu(METHUYECKOro, MHHHMMAIBHOTO U
MaKCUMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, Y/JOBIJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHENHBIH NOWUCK 3aJaHHOTO 3HAYEHHs B MAcCCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTaMH MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpOBKAa OJHOMEPHOTO Maccuba. lIpocTeie MeToABl COPTHPOBKU
(Metox my3bIpbKa, METOJ BbIOOpa, COpPTHpOBKa BcTaBkamu). CopTHUpOBKa
cnusiaieM. beictpas coptupoBka maccuBa (anmroputM QuickSort). /IBonuHbIi
IIOMCK B OTCOPTUPOBAHHOM MACCHBE

3.11

JIBymepHBIE MacCUBBI  (MaTpHIlbl). AJTOpUTMBI OOpPabOTKH  JBYMEPHBIX
MAaCCHBOB: 3allOJIHCHUC ABYMCPHOI'O 4YHCJIOBOTO MACCHMBaA II0 3aJdHHBIM
MpaBUjIaM, MOWCK DJIEMEHTa B JIBYMEPHOM MAacCCHBE, BBIYHCICHHE MaKCHMyMa
(MMHMMYMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOITOB JBYMEPHOT'O MAacCHBa




3.12

3.13

3.14

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxkeHUs).  XdOII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crekn. AHanu3 TPaBUIBLHOCTH CKOOOYHOTO BBIPAKCHHS. BbIymcieHue
apu(pMeTUYECKOro BhIpaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnionb3oBanue oyepeu AJisi BPp€MEHHOTO XpaHEHHUS TaHHBIX
Anroputmbl Ha rpadax. IlocTpoeHne MHHHMAIBLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOopUeHTHpoBaHHOro Tpada. KonuuecTBo pasnuyuHbIX
MyTel MeX1y BEpIIUHAMYU OPUSCHTHPOBAHHOTO AITUKINYECKOTo rpada. AIroputm
JlerkcTphl

3.15

3.16

JepeBbs. Peanuzanus nepeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBomuHbBIE
(bunapnbie) mepeBbs. [locTpoeHme nepeBa s 3aJlaHHOTO apU(PMETUYECKOTO
BhIpakeHUs. PekypcuBHBIE alropuTMbl 00X0/a aepeBa. Mcnonas3oBanue creka u
ouepeu st 00XoJa aepena

JlunaMuyeckoe nmporpaMMHUpPOBAHUE KaK METOJI PEHICHUs 3a7ad C COXPaHCHUEM
MIPOMEXYTOUHBIX Pe3yIbTaTOB. 3a7auu, pellaeMble C IOMOIIBIO JUHAMHYECKOTO
IPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKINHN, MOJICUET KOINIECTBA
BapHaHTOB, 33]]a4l ONTUMHU3AINH

3.17

[lonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM IporpamMmupoBaHuu. OOBEKTH U
kiaccel. CBoiicTBa U MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIM3.
Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO MOJXOJA.
Wukancynsuus, HacjaeJ0BaHue, MoJIuMophusm

WHpopmannoHHbIE TEXHOJIOTHH

4.1

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3UMPOBAHUE,
KJaccupuKkanus, KiacTepusanusi, aHaau3 oOTKJIOHeHWH. IlociemoBaTenbHOCTH
pelleHrs 3a/1a4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYUCTKA U OIEHKa
KayecTBa JaHHBIX, BbIOOp M (WMJM) TOCTPOEHUE MOJAENTH, IpeoOpa3oBaHUE
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTepHeT-cepBUCH Uisi 00paOOTKM M TPEICTABICHUS JTaHHBIX.
Bbonbmne ganneie. MammmaHOe o0yueHue

4.2

4.3

AHanmu3 JaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX Talnuil. BbluncieHue cyMMmsl,
cpenHero  apuMETUYECKOro, HAWMOONbIIEro  (HAMMEHBIIET0)  3HAYCHUS
nuanazoHa. Beruucnenue ko3 duIMeHTa KOppensiuu JBYX pSJIOB JaHHBIX.
[Toctpoenue cronOyarhiX, JMHEHYATBIX M KPYroBbIX Auarpamm. llocTtpoenue
rpadukoB ¢pyHkuuid. [Ton6op nMHUM TpeHAa, peleHre 3a1a4 MPOrHO3UPOBAHMUS.
Pemenue 3a1a4 onTUMU3AUHN C IIOMOIIBIO ATEKTPOHHBIX Ta0JIHIL

JluckpeTn3anuss TpU  MATEeMaTHYeCKOM  MOJICIIMPOBAHUHM  HETPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHMS. MojenupoBaHue OHOJOTHYECKUX
cucreM. MareMaTHueckue MOAETM B  OKOHOMHKE.  BbIumciuTenbHble
9KCHEpUMEHTHl ¢ MojnensMu. OOpaboTka pe3ynbTaToB dKCIEpUMEHTa. Meron
HaUMEHbUIMX KBaJaparoB. OIIEHKa YHCIOBBIX MapaMEeTPOB MOIETUPYEMbIX
OOBEKTOB M TIPOIECCOB. BOCCTaHOBIEHWE 3aBHCHMOCTEH 10 pe3yiabTaTaM
HKCIEpPUMEHTA

4.4

BepositHOCTHBIE MOJEIIN. Meronsl Moure-Kapsio. HNMuranronHoe
MojienupoBanue. CHCTEMBI MaCCOBOTO 00CTYKUBaHUS

4.5

Tabnuunele (pensiuoHHbIe) 0a3bl JTaHHBIX. Tabnuia — mpecTaBiIeHue CBEACHUI
00 omHOTHMHIHBIX OOBbekTax. Ilone, 3ammch. Kirou Tabmmiel. PaboTa ¢ rotoBoit
0a30ii maHHBIX. 3amojgHeHue 0a3bl JaHHBIX. [louck, copTUpoBKa M (QrUIbTpanus
JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢ MapaMeTpaMH.




Beruncisiemsie mosist B 3arpocax.
MmuoroTtabanunbie 6a3bl JaHHBIX. THMBI CBs3ed Mexay Tabnuuamu. BremHuii
kiro4. [{emoctHOCTH 6a3bl JaHHBIX. 3aIIpOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TekcroBeiii mpomeccop. CpencrBa TOWCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHUpPOBaHHBIE TEKCTOBEIE IOKYMEHTHI. CHOCKH, OTJIaBJICHHE.
[IpaBuna 1UTUPOBAHUS HWCTOYHMKOB U OQOpMIICHUS OuOIHOrpapuIecKux
CCBUIOK




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 74622892844150726796523337175507594912532816958
Bnageney AimeToBa Mapuca ManueBHa

OeicTevTened C 15.07.2025 no 15.07.2026



http://www.tcpdf.org

		2025-10-31T12:38:14+0500




