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10 KJIACC

Hudposas rpaMOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTH U THTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTHUMH
KOMITOHEHTaMH IU(PPOBOTO OKPYKEHUS.

[TpuHIMIB pabOTH KOMIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. ApxuTektypa (o Heilimana.
ABTOMaTHYECKOE BBINIOJHEHUE MPOrpaMMbl ImpoueccopoM. OmepaTHBHas, IOCTOSHHAs U
nonaroppeMeHHass namsaT. OOMEH [JaHHBIMM C TOMOLIbI0 WKH. KOHTposiepbl BHEUTHHX
ycTpoMcTB. IIpsAMON 1OCTyn K aMATH.

OcHOBHBIE TEHIEHIMH pa3BUTHA KOMIBIOTEPHBIX TexHonorui. IlapamiensHble
BblunciaeHus.  MHorompoueccopubie  cuctembl.  CynepkomnbioTepbl.  PacnpenenéHubie
BBIYHUCIIUTENbHBIE CUCTEMBI 1 00paboTKa OONBIINX JaHHBIX. MOOHIIbHBIE ITU(DPOBBIE YCTPOMCTBA
U HX Ppoidb B KOMMYHHUKalUUAX. BcTpoeHHble KOMIBIOTEPBL. MHUKPOKOHTPOJUIEPHI.
PobGoTtu3npoBaHHbIe TPOU3BOJICTBA.

[IporpaMmMHoe obecrieueHHe KOMIBIOTEPOB M KOMIBIOTEPHBIX CcHUCTEM. Bubl
POrpaMMHOr0 oOecnedyeHrus M HUX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOIO OOecreyeHUs
MOOWIBHBIX  ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE MNpOrpaMMHOE
oOecrieyenne. OnepalmoHHble cUCTEMBbl. YTHIUTHL. [lpaiiBepsl ycTpoiictB. MHcrammsanus u
JEUHCTAJUTSIIHS POTPaMMHOI0 00eCIIeYeHHUS.

@aitnoBeie cucteMbl. [I[pUHIKIIBI pa3melieHus: 1 UMEHOBaHUS (DaiijioB B JOJITOBPEMEHHON
namsty. [1laGnoHb! A1 onucanus rpymnn ¢ainos.

[Tporpammuoe obecnieuenue. JlneH3upoBaHue NPOrpaMMHOr0O o0ecriedeHns U HU(PPOBBIX
pecypcoB. IlponpuerapHoe u cBoOogHOE mporpaMMHoe obecnedenne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BAaHUE IPOrpaMMHOr0 oOecreueHus U LUQPOBBIX PECypCoB.
OTBeTCTBEHHOCTh, YCTaHABJIMBAaeMas 3aKoHojaTenbcTBOM Poccuiickoit  ®enepanun  3a
HEMpPaBOMEPHOE UCIIOIB30BAHKUE MPOTrPAMMHOTO 00eCTIeYeHHS U IIU(PPOBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUSI M allapaTHble KOMIIOHEHThl KOMIBIOTEpPHBIX ceTeil. CeTeBble
npotokoubl. Cets MaTEpHET. Anpecarus B cetu Mureprer. [Iporokoisr cteka TCP/IP. Cuctema
JOMEHHBIX UMEH.



Pasnenenne IP-cetm Ha 1moacetm ¢ moMolbro  Macok  moxacereii. CereBoe
agMuHUCTpUpoBaHue. [lonydeHue AaHHBIX O CETEBBIX HACTpOMKax Komibiorepa. IIpoBepka
HaJIM4Us CBA3HU € y3JI0M ceTu. Onpeenenne MapipyTa JIBUKEHUS IaKeTOB.

Buner nestensHoct B cetu WHtepHer. CepBuchl MuTepHera. I'eomndopmannoHHbIe
cUCTeMBl. ['€0J0KalMOHHBIE CEPBUCHI PEAILHOIO BPEMEHH (Hampumep, JOKalus MOOUIIbHBIX
Tene()OHOB,  OMpeJeNieHHEe  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HMHTEPHET-TOProBII,
OpoHUpOBaHUE OUJICTOB U TOCTHHHII.

['ocynapcTBeHHBIE 3JIEKTPOHHBIE cepBHUCHI U yciayrd. CouuanbHble CETH — OpraHMu3auus
KOJIJIEKTUBHOTO B3aUMOJICUCTBUS M OOMeHa AaHHbIMU. CeTeBON ATHUKET: IpaBUiIa MOBEIECHUS B
kubepnpoctpanctBe. I[lpobrema moanuMHHOCTH TONMydeHHOH uHGpopManuu. OTKPBITHIE
00pa30BaTeNIbHbIE PECYPCHI.

TexHOreHHbIe 1 PKOHOMHUYECKUE YTPO3bl, CBSI3aHHbBIE C UCIIOIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TeXHOJIOTui. O0mue mpo6ieMsl 3a1UThl THPOPMALUU U HHPOPMALIMOHHON
6e3omacHocTi. CpencTBa 3aluThl MHPOPMALMU B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSIX U
AaBTOMATH3UPOBAHHBIX HHPOPMALMOHHBIX cucTeMax. [IpaBoBoe oOecrnieueHre nHGHOPMAITMOHHOK
0e30MacHOCTH.

[IpenoTBpaiieHne HECAHKIMOHUPOBAHHOIO JOCTYHNAa K JMYHOW KOH(HIAECHIMAIbHON
uHPOpPMALIMK, XpaHALICWCS Ha TEPCOHAITBHOM KOMIBIOTEpE, MOOWMIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpamMMHoe obOecrieueHue MU crnocoObl OOpbObl ¢ HUM. AHTHUBUPYCHbBIE
nporpammbl. Opranusanus JMYHOTo apxuBa nHpopmauuu. PesepsHoe konuposanue. [laponbHas
3alUTa apXHBa.

[udposanne nanubix. CuMMeTpuyHble U HecuMMeTpuuHble mudpel. Hludpsr npoctoit
3amensl. [udp Lesaps. [lndp Bwkenepa. Anroputm mudposanus RSA.

Teopernueckne 0ocCHOBbI MHPOPMATHKH

WNudopmanus, nanHsle U 3HaHuSA. MH(MOpMaIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
oOuiecTse.

HenpepbiBHbIE M AMCKPETHbIE BEIMYMHBI U cUrHanbl. HeoOXoauMocTh AMCKpeTH3aluu
uH(pOpMalny, IpeHa3HAueHHOM /JIs1 XpaHEeHUs], epeay 1 00padOTKU B IM(PPOBBIX CUCTEMAX.

JlBon4yHoe KkoaupoBaHue. PaBHOMEpHble U HepaBHOMEpHbIE Koibl. JlekoaupoBaHue
COOOIIIEHNH, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KoJ0B. YcnoBue dano. [Toctpoenue
OJIHO3HAYHO JEKOJAMPYEMBIX KOJOB C IMOMOIIBIO JAepeBa. EAMHUIIBI M3MepeHHs] KOJIMYecTBa
uHpopmanuu. AnpaBUTHBIA MOIX0/ K OLIEHKE KOJIMYeCcTBa MH(OpMAIUH.

Cucremsl cuMcienus. Pa3BépHyras 3ammch IeNbIX W JIPOOHBIX YUCENl B MO3UIIMOHHOU
cucteme cuucieHus. CBONCTBa MO3WMIMOHHOM 3allMCH YHUCIA: KOJWYECTBO LHM(p B 3aIucH,
NpU3HAK JEIMMOCTH YHUCJIa Ha OCHOBAaHME CHCTEMbI CUMCIICHUS. AJTOPUTM IEpeBojJa LEe0ro
yucia u3 P-u4HO# cuCTeMbl CUMCIIEHUS B IECATHUHYIO. AJITOPUTM IIE€peBO/ia KOHEUHOU P-u4HOM
JpoOu B AECATUUHYIO. AJTOPUTM MEPEBO/IA LEJIOT0 YUCIa U3 IeCATUYHON CHCTEMBbI CUHUCIICHUS B
P-uunyro. [lepeBon koHeuHOH necATUYHOM aApoOu B P-uuHyro. /[BomuHas, BocbMepuyHas U
HIeCTHAIaTepUYHAsl CUCTEMbI CUHUCIICHUS, CBSA3b MEXKIYy HUMH. Apu(pMeTHUYECKHe orepaluy B
MO3HUIIMOHHBIX CUCTeMax cuuciieHus. TponyHas ypaBHOBEIIEHHAsI CHCTEMa CUnCiIeHus. J[BondHo-
JECSITUYHAsL CUCTEMA CUMCIICHUS.

Komupoanue TtekcroB. KomupoBka ASCIl. OpnobGaiithple komupoBku. CTaHmapT
UNICODE. KomupoBka UTF-8. Omnpenenenne wuHPOPMAUMOHHOTO OOBEMA TEKCTOBBIX
COOOIICHUH.



KomupoBanue nzobOpaxkenuit. Onenka nHOOpMaImOHHOTO 00bEéMa TpadUuecKuX ITaHHBIX
IpY 33aJaHHBIX pa3pelIeHud U TIyOMHE KOoAupoBaHus LBeTa. L[BeroBhle Mojenu. BexTopHoe
koaupoBanue. Popmarsl rpapuueckux aiinos. Tpéxmepnas rpaduka. OpaxranpHas rpaduka.

KoaupoBanue 3Byka. OueHka WH(OpPMALMOHHOTO 0O0BEMA 3BYKOBBIX JIaHHBIX IpU
3a/IaHHBIX YaCTOTE IUCKPETU3ALNU U Pa3psAHOCTH KOJIUPOBAHUS.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. Bbicka3piBaTenbHble (HOPMBI (IPEAUKATEHI).
KBaHTOpHI CyII€CTBOBAHUS U BCEOOUTHOCTH.

Jlormueckue omepauuu. Tabmuipl ucTUHHOCTU. Jlormueckue BblpakeHus. Jlormueckue
TokaecTBa. Jloka3zaTenbCTBO JIOTMUECKUX TOXAECTB C TIOMOIIbIO TaOJHI] HMCTUHHOCTH.
Jlornueckue onepanuy 1 ONepaluy HajJ MHOXKECTBAMHU.

3aKkoHBI anreOpbl JOTMKH. DKBUBAJICHTHBIC MPEOOPA30BaHMS JIOTHUECKUX BBIPAKCHUH.
Jlornueckue ypaBHEHUs U CUCTEMbl YPaBHEHUII.

Jlornueckue (GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKUX (YHKIHHA OT
KOJIMUYEeCcTBa apryMeHTOB. [loHbIe cucTeMbl TIOTHYECKUX (PYHKLIUH.

Kanonnyeckne ¢Gopmbl JTIOTHYeCKUX BbIpakeHUH. COBEpUICHHbIE IU3BIOHKTHBHBIC U
KOHBIOHKTUBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI MX MTOCTPOCHHUS 10 TaOJINIIe UCTUHHOCTH.

Jlornueckue snemMeHThl B cocTaBe KommbroTepa. Tpurrep. CymmaTtop. MHoropaspsiiHbii
cymmarop. IlocTpoeHune cxeM Ha JIOTMYECKMX JJIEMEHTax I10 33JaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aMKCh JIOTHUYECKOTO BBIPAXKEHUS I10 JIOTHYECKOM CXeMe.

[IpeacraBnenue uenbix Yucen B MaMsITH KOMIIbioTepa. OTpaHUYEHHOCTh JUana30Ha Yucesl
NPy OTpaHUYECHUM KOJIWYEeCTBa pa3psanoB. llepenmonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBbIE JJaHHBIC. 3HAKOBBIN OUT. [[BOMYHBIN JOTOJTHUTEIHHBIA KOJI OTPUIIATEILHBIX YHCET.

[ToOuToBble sOrMueckue omnepauuu. Jlornueckuid, apuMeTHdecKuil W IUKINYECKUN
casuru. llludposanue ¢ moMoIib0 MOOUTOBOH omnepanuu «uckioyaromniee NITN».

[IpencraBneHue BEIECTBEHHBIX YUCEI B TaMATH KOMITbIOTEpA. 3HaYaIlas 4acTh U MOPSA0K
ymcina. J[uana3oH 3Haue€HUN BelIeCTBEHHbIX yucel. [Ipo0iembl XpaHeHus: BEECTBEHHBIX YHCEN,
CBSI3aHHbBIE C OTPaHMYEHUEM KOJIMYECTBA pa3psioB. BrinonHeHne onepaluil ¢ BerecTBEHHBIMU
YHCIIaMH, HAKOIIJIEHHE OMMOOK MPY BBIUMCICHHSIX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OmnpeneneHre BO3MOXHBIX Pe3yJabTaTOB pabOThl MPOCTEHUIINX aJTOPUTMOB YIIPaBJICHUS
VCIIOJTHUTENIIMA UM BBIUMCIUTEIBHBIX adropuTMOB. OrmpeneneHne HCXOAHBIX JAaHHBIX, INPU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYEMBbIil pe3yIbTar.

Ortanbl pelleHUs 3aJad Ha KommbioTepe. MHCTpyMeHTanbHBIE CpEACTBa: TPaHCISTOP,
OTJIATYUK, MPOGUIUPOBIIUK. KOMITUIIALIMS M MHTEpIpETaIus MporpaMM. BupTyanbHbIe MaIlTHBI.

WnTerpupoBanHas cpena paszpaboTkd. Metonsl oTiaaku mporpamMm. Mcmonb3oBaHue
TpaccupoBOYHBIX TaOmuil. OTianouHslii BeIBOJ. [lomraroBoe BBHIMOTHEHHE MPOrpaMMbl. Touku
octaHoBa. [IpocMOTp 3HaU€HNI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: IETOYHUCICHHBIC,
BEIIIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. BerBienus. Cnoxuble yciaoBus. L{ukiel ¢ ycnoBuem.
Huknbl o nepemMeHHOM. B3anmMo3aMeHseMOCTh pa3IMYHbIX BUJOB LMKIOB. MIHBapHaHT LUKIIA.
CocraBieHne UKJIa C UCI0JIb30BAHNEM 3apaHee ONPEAeIEHHOTO MHBApUaHTa IIUKIIA.

HoxymentupoBanue nporpamMm. Mcnonb3zoBanue kommeHTapueB. [loaroroBka onucanus
IIPOrpamMMbl U UHCTPYKLIHH JUISl IOJIb30BATENIs.

AnropuT™Mbl 0OpaOOTKU HATYpalbHBIX YHCEN, 3alMUCaHHBIX B TMO3UIIMOHHBIX CHUCTEMax
CUMCIICHUS: pa30MeHHe 3amuch 4YHclia Ha OTACNbHbIE MHUQPHI, HAX0XKICHHE CYMMBI U
npou3BeieHus U(p, HAXOXKIEHNE MAKCUMAITbHOW (MUHUMAIIBHON ) TTU(PHI.



HaxoxneHue Bcex MpoCThIX YKCeN B 3aJJaHHOM Auana3oHe. [IpencraBnenue umncina B BUje
Habopa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEJCHHS B CTETICHb.

O6paboTka naHHBIX, XpaHAmuUXcs B ¢aitnax. TekcTtoBble n nBonuHbIe (aiinsl. DailoBbie
nepemeHHsbIe ((aitioBbie ykazarenu). Utenue u3 aiina. 3anuce B dai.

Pa3zbuenune 3anaun Ha noxszanauu. [loxmporpammsl (mpoueaypsl U GpyHkuun). Pexypeus.
PexypcuBubie 00bexThl ((ppakransl). PekypcuBHbie npouenypbl u (yHkuuu. Hcmonb3oBanue
CTEKa JJIsl OpraHU3alM1 PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHgapTHOW OuOIMOTEKH fA3blKa NporpammupoBanus. [lonkimroueHnue
O6MOIMOTEK NOAIPOrpaMM CTOPOHHUX HPOM3BOAUTENCH. MOAYIbHBIH NPUHLMII MTOCTPOEHUS
IIPOrPaMM.

UYucnennsie MeToapl. TouHOe M MpHOMIKEHHOE perieHus 3afgadd. UHMCIeHHBIE METOJbI
pelieHusl ypaBHEHM: MeToj mnepebopa, MeTOJ THOJOBUHHOro jeneHus. IlpubnmxénHoe
BBIUUCIICHUE JUIMH KPUBbIX. Bbruncienue romaneid Guryp ¢ moMoIblo YMCIEHHBIX METO/0B
(MeTo PSIMOYTOJIBHUKOB, METOA Tpaneunii). [louck Makcumyma (MUHEMYMa) QYHKIIMH OJJHOM
IIEPEMEHHOI METO10M IIOJIOBUHHOIO JIEJIEHUSI.

O06paboTKka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe GyHKIUU S3bIKAa IPOTPAMMHUPOBAHMS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOpPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTPOK: IMOJCYET
KOJINYECTBA TOSIBIICHUA CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKM Ha CIIOBa IO MPOOETbHBIM
CHUMBOJIaM, IIOUCK MOJCTPOKU BHYTPU JAHHOM CTPOKH, 3aMEHA HAJIEHHOM ITOJCTPOKHU HA IPYTyIO
CTpoky. ['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YJOBIETBOPSIOMIUX 3aJaHHBIM
orpannueHusM. [Ipeobpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl U TOCJIEIOBATENILHOCTH uucel. Boruncienue oO0OOHIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAcCHBAa WJIM YHUCJIOBOM IOCIEN0BATENbHOCTH (CYMMBI, MPOU3BEACHUS, CPEIHETO
apu(MeTHYECKOro, MUHUMAJIbHOIO W MAaKCHMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBAa 3JIEMEHTOB,
YJIOBJIETBOPSIOIIMX 3a/laHHOMY YCIIOBHIO). JIMHEHHBIH MOKCK 3aJaHHOT0 3HaYeHUs B MacCUBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTeie METOABI COPTUPOBKM (METOJ IMYy3BIPHKA,
METO/]I BbIOOpA, COpTUpOBKa BcTaBKaMu). CopTrpoBKa ciusiHUEM. bbicTpas copTHpoBKa MaccuBa
(anroput™m QuickSort). JIBOMYHBII OKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHble MaccHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3aloJHEHUE JIBYMEPHOTO YMCIOBOTO MaccHBa IO 3a/JlaHHBIM IIpaBUJIaM, TOUCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCICHHE MaKCUMyMa (MUHUMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOIO
MaccHBa, IEPeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MacCHBA.

HNupopmManoHHbIe TEXHOJTOTHH

TekcroBblii pouieccop. Penaktuposanue u gopmaruponanue. [Iposepka opdorpaduu u
rpamMMaTuku. CpeJcTBa OKMCKa U aBTO3aMEHBI B TEKCTOBOM Ipoiieccope. Vcnonb30Banue cTumei.
CTpyKTypHpOBaHHbIE TEKCTOBBbIE HOKyMeHThl. CHOCKH, oryaBieHue. KomiekruBHas paborta c
JOKyMeHTaMH. HCTpYMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX Iporeccopax. OOmauHble CEPBUCHL.
HenoBasi mepenmcka. Pedepar. IlpaBwia 1UTHPOBAHUS HWCTOYHUKOB U odopMieHUs
o6ubmuorpaduueckux ccpiiok. OpopmiieHre crucKa JUTepaTypbl. 3HAKOMCTBO ¢ KOMIIBIOTEPHON
BEpcTKOM TekcTa. TexHuueckwe cpeacTtBa BBoja TekcTa. CHenuaiu3HpOBaHHBIE CpEACTBA
pelaKTUPOBaHMS MATEMAaTHYECKUX TEKCTOB.

Anann3 nanHbeIX. OCHOBHBIE 331Uy aHAJIN3A JAaHHBIX: IPOrHO3UPOBAHKE, KIACCU(PUKALIMS,
KJIacTepU3allks, aHalIu3 OTKJIOHEeHuH. [locnenoBaTenbHOCTh pelIeHHs 3a7ady aHalu3a JAAHHBIX:
cOOp MEepBUYHBIX JAHHBIX, OYMCTKA M OLIEHKA KayecTBa JAaHHBIX, BHIOOP W/WIM TOCTPOCHUE
Mojenu, mnpeoOpa3oBaHUE MAHHBIX, BU3yalIM3alMs JaHHBIX, HWHTEPIpPETAlUs Pe3yJIbTaToB.



[TporpaMMHBIE CpEACTBA W HMHTEPHET-CEPBUCHI JUIsl 0OpaOOTKM W TNPEACTaBICHUS JaHHBIX.
Bonbme nannpie. Mammaaoe o0ydenue. HTeIUIeKTyanbHbIN aHa U3 TaHHBIX.

AHau3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TalnMil. BelyMcieHHe CyMMBbI, CpEIHEro
apu(pMeTHYecKoro, HauOoJbLIEr0 (HAMMEHBLIEr0) 3HA4YEHUs Juana3oHa. BeruucieHue
K03 uLMeHTa KOppeasluu ABYX pAaoB AaHHBIX. [locTpoeHue cronbuaThiX, JHUHEHYATBIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB Gpynkuuii. [logdop nuaum TpeHna, pemeHue 3aaad
IIPOTHO3UPOBAHUS.

YucneHHoe pelleHHe YpaBHEHUH € MOMOINBIO 1oadopa mapamerpa. OnTUMHU3ALMs Kak
IIOUCK HAWIy4lIero peleHus B 3aJaHHbBIX ycioBusx. lLleneBas ¢QyHKIMs, orpaHuyeHHUs.
JlokanbpHbIe W TIIOOANBHBIM MHUHMMYMBI 11esIeBOM (yHKuuu. PemeHue 3amad ONTHMH3ALUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

TeopeTnueckue NOIXOIbI K OIEHKE KOJMWYecTBa WHGOpManuu. 3aKOH aJJUTHBHOCTU
uHpopmanuu. Gopmyna Xaprnu. Madpopmanus u sepostHocTs. Gopmyna [llenHona.

Anroputmsl cxatusi ganHeix. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI CXKaTUsl JAaHHBIX C TMOTEPSMU. YMEHBIICHHE TJIYOMHBI KOAMPOBAHMS IIBETA.
OcHoBHbIE uaen anroput™MoB cxatust JPEG, MP3.

CkopocTh Tepefaud JaHHBIX. 3aBHUCHMOCTh BpPEMEHH IMepenadd OT WHGOPMalHOHHOTO
00b€Ma JaHHBIX W XapaKTEPUCTUK KaHaia CBs3U. [IpUYMHBI BO3SHUKHOBEHMS OIIMOOK TMpHU
nepenave AaHHbIX. Kopl, mo3BossonMe 00HApYKUBATh U UCIPABIATH OIMIMOKH, BO3HUKAIOIINE
npu nepenade AaHHbIX. Paccrosiane Xommuura. KomumpoBanue ¢ moBTopeHHeM OuToB. Komabl
X3MMUHrA.

Cucrembl. KommoneHThl cucTteMbl M uX B3auMopenctBue. CucteMHbli 3¢ (deKT.
Vnpasnenue kak uHGOpMaIMOHHBIN TIporiecc. OOpaTHas CBA3b.

Mopenu u  mopenupoBanue. Llenp  MopenupoBaHusa. COOTBETCTBHE — MOJIEIH
MOJIETTUPYEeMOMY OOBEKTY WM TpOIECCy, LETH MoJaenrupoBaHus. Popmanu3amusi TPUKIaTHBIX
3a/1a4.

[IpencraBieHue pe3ynbTaTOB MOJEIUPOBAHUS B BHJE, YIOOHOM JJisi BOCHPUSATHSA
yenoBekoM. ['paduueckoe npeacTaBieHue NaHHBIX (CXEMBbI, TAOMUIIBI, TPAdUKH).

I'padbr. OcHoBHBIE MOHATHS. Buasl rpados. Omnucanue rpadoB ¢ MOMOIIBIO MaTpUIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PelieHue anropuTMUYecKux 3ajad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTpOEHHE ONTUMAIBLHOTO MyTH MEXAY BepIIMHAMH rpada,
ONpe/eJIeHNe KOJIMYECTBA pA3JIMYHBIX MyTeHd MEXAy BepIIMHAMU OPUEHTUPOBAHHOTO
AIUKINYeCcKoro rpada).

HepeBws. bunapuoe nepeo. JlepeBbs moucka. CriocoOb1 00xoma aepesa. [Ipeacrasienue
apudMeTUYECKNX BBIPAKEHUN B BHUE JepeBa. [[MCKpeTHbIE UTPHI ABYX WIPOKOB C TOJHOU
unpopmanueit. Iloctpoenue pepeBa mepebopa BapuUaHTOB, OMHCAHHME CTPATETUU WIPHI B
TabinyHON (hopMe. BBIMTPHIITHBIC U MPOUTPHILITHBIC TTO3UIMH. BEIUTPBINIHBIC CTPATETHH.

CpencTBa UCKYCCTBEHHOTO HHTeIEKTa. CepBUCH MAIIMHHOTO MEPEBOA U PACIIO3HABAHMS
ycTHOM peun. KorHuTuBHBIE CepBUCHL. MIeHTH(UKAINS U TIOUCK W300paKeHHM, paclio3HaBaHUE
mun.  CamooOyuaroruecs: CUCTEMBbl. VICKYCCTBEHHBIM HWHTEIUIEKT B KOMIIBIOTEPHBIX HIpax.
Hcnonk30BaHrEe METO/IOB HCKYCCTBEHHOTO MHTEIUIEKTA B 00ydJaromux cuctemax. Vcnonb3oBanue



METOJIOB HMCKYCCTBEHHOTO0 HHTeIUIeKTa B pobOoToTexHuke. MurepHer Bemieil. IlepcnekTuBbI
pPa3BUTHUSA KOMIIBIOTEPHBIX MHTEIUIEKTYalIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI M IPOTPAaMMHPOBAHME

dopmanuzanus NOHATUS anroputMa. MammHa TeropuHra Kak yHHMBEpCAJIbHAash MOJENb
Bbluncienuil. Teauc Yeépua—Twropunra.

OrneHka CIOXHOCTH BBIYMCICHUN. Bpemsi paboTel 1 00BEM HCIIONB3YEeMOM MaMATH, MX
3aBUCUMOCTh OT pa3Mepa HCXOJHBIX JaHHbIX. OlEHKa AacCHUMITOTHUYECKON CJIOXKHOCTU
ITOPUTMOB. ANTOPUTMBI NOJUHOMHANBEHOU cioxkHOCTU. [lepebopHbie anroputmsl. [Ipumepst
Pa3IMYHBIX AITOPUTMOB PELICHUSI OAHOU 3a/1a4d, KOTOPbIE UMEIOT PA3INYHYIO CIIOKHOCTD.

ITouck mpoCTBIX YHUCEN B 3aJaHHOM JUalla30HE C IIOMOIIBI0 aJIrOpUTMa «PEILIETO
Opatochenar.

MHoropa3psiiHbie IeNble YUCIa, 3a]a491 JUIMHHON apudMETHKY.

CrnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpaxeHwus). Xom-tabnunsl. [locTpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JaHHOTO TEKCTA.

Crexn. AHanM3 MPaBUIBHOCTH CKOOOYHOTO BhIpakeHUs. Brruncienne apupmMeTndeckoro
BBIPAXXEHHSI, 3aMICAHHOTO B MOCT(HUKCHON popme.

Ouepenu. Mcnonb3oBanue oyepen 1Jisi BPp€MEHHOTO XpaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMAIBLHOTO OCTOBHOTO JEpeBa B3BEIICHHOTO
CBSA3HOI'O HEOPHUEHTUpPOBAHHOro rpada. KomnuecTBo pa3inyHbIX NyTed MEXIy BEpLIMHAMU
OPUEHTUPOBAHHOTO alUKINYeckoro rpada. Anroputm J{elKCTpsl.

JepeBbs. Peannzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. /[BonuHble (OMHApHBIE)
nepeBbst. [locTpoeHue nepeBa Ais 3aJlaHHOTO apu(MeTHYecKoro BbIpakeHUs. PexkypcuBHBIE
anropuTMbl 00xo01a Aepesa. Mcnons3oBanue creka U ouepenu A 00xoa aepesa.

JluHaMpuyeckoe IpOrpaMMHUpPOBAaHHE KakK METOJM pelIeHUs 3alad C COXpaHEHUEM
IIPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJaud, pelaeMble C  NOMOIIBI  JUHAMHUYECKOTO
IPOrPaMMUPOBAHNUSA: BBIYMCICHUE PEKYPCHUBHBIX (DYHKIMH, MOJACYET KOJIMYECTBA BapHUAHTOB,
3a/1a4M ONTUMU3ALMH.

[Tonsstue 006 OOBEKTHO-OPUEHTHUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTHI M KJIACCHI.
CaoiicTBa n MeTo/1bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nmporpamm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO NoaxoAa. HKancynauus, HacieqoBaHue, noauMophusm.

Cpensl ObicTpoit pa3paboTku mporpamM. [IpoekTupoBanme uHTEpdeiica MoIb30BaTEIIs.
Hcnonb30BaHue TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB Ul OCTPOSHUs HHTepdeiica.

00630p A3bIKOB porpaMmupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBaHUS.

NHpopManoOHHBIE TEXHOJIOTHH

OTanbl KOMIBIOTEPHO-MATEMAaTHYECKOTO MOJICIMPOBAHMS: TOCTAHOBKA 3a/1a4H, pa3padoTKa
MOJEIIA, TECTUPOBAHUE MOJCIH, KOMIBIOTEPHBIA OKCIIEPUMEHT, aHalu3 Ppe3yJbTaToB
MOJCIIUPOBAHUS.

Juckperns3anuss 1pu MaTEeMaTHYECKOM MOJEIMPOBAHUN HENPEPBIBHBIX IPOLECCOB.
MopenupoBanue ABWXKEHHUS. MoJenupoBaHue OHOJIOTHYECKUX CHUCTEM. MaTtemMaTH4ecKue
MOJIEJIA B DKOHOMHUKE. BBIUNCIUTEIBHBIE DKCIIEPUMEHTBI ¢ MOAEIISIMH.

OO6paboTka pe3yabTaTOB OSKCIEpUMEHTa. MeToJ] HauMEeHbIIMX KBaaparoB. OleHka
YHCIIOBBIX TapaMETPOB MOJEIUPYEMbIX 00BEKTOB U IpolieccoB. BoccTaHoBneHNE 3aBUCHMOCTEN
10 pe3yabTaTaM YKCIIEPUMEHTA.

BepositHocTHRle Mozenu. Meronsl Monte-Kapno. MmuTtanyoHHOE MOAEIMPOBAHUE.
CucTteMbl MacCOBOTO 0OCTYKHBAHUS.



Tabmuunbie (pensiiiuoHHbIe) 0a3bl JaHHBIX. Tabnauila — MpeACTaBICHUE CBEACHHN 00
OOHOTHIHBIX O0OBekrax. [lome, 3ammceh. Kimrou Tabmmmel. Pabora ¢ roroBoil 0a3oi JaHHBIX.
3anonHeHne 6a3bl JaHHBIX. [TOMCK, COPTUPOBKA M (PUIBTpAIMs JAaHHBIX. 3alIPOCHl Ha BBHIOOPKY
JTAHHBIX. 3aIpOCHI ¢ TapaMeTpaMu. Beraucisembie mosis B 3apocax.

MHuororabnuunple 0a3bl JaHHBIX. THIBI CBSI3eW MEXIy TaOiuimamu. BHemHWN Kirod.
[{emocTHOCTH 06a3bl JAaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

WNuTtepHeT-ipriiokeHus. [lonsaTue o cepBepHOM U KIMEHTCKON 4acTAX cauTa. TexHOIOorus
«KIJIUEHT — cepBep», €€ N0CTOMHCTBA U HepocTaTku. OcHOBHI s3bika HTML 1 kackanHbIx Tabmui
cruieii (CSS). Crenapun Ha s3b1ke JavaScript. @opMbl Ha BeO-CTpaHHIIE.

Pazmemenue Be6-caiiToB. Yciayra XocTHHra. 3arpy3ka (aiioB Ha CauT.

BBon m300pakeHUi ¢ MCMOIB30BAHUEM PA3IMYHBIX MU(PPOBBIX YCTPOUCTB (IIUPOBHIX
dboroanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOMCTB). I'paduueckuii
penaktop. Paspemenue. Kanpuposanue. Ucnpasnenue nepenektussl. [ ncrorpamma. Koppekuus
ypoBHEH, Koppekiusi 1Bera. OOeciBeYMBAHWE IBETHBIX H300pakeHuil. Perymb. Pabora ¢
oOnactsMu. OUIbTPHL.

Mmuorocnoitable n3o00paxeHus. TexctoBble ciou. Macka cnosi. Kanamel. CoxpaHeHue
BblieTIeHHOW oOmactu. [loaroroBka wimocTpauuid s BeO-caiiToB. AHHMHpPOBaHHbBIC
U300paxeHusl.

Bekropnas rpaduka. [Ipumurueel. M3MeHeHue mopsiaka 3JeMEHTOB. BripaBHUBaHUE,
pacupenenenue. ['pynnupoBka. Kpusbsie. @opMmaThl BEKTOPHBIX PHCYHKOB. lcmonb3oBaHue
KOHTYpOB. BekTopu3zaliius pacTpoBbIX H300paskeHUH.

[TpuHIMIIBI TOCTPOEHUSI U PEJAKTUPOBAHUS TPEXMEPHBIX Mojesiei. CeTouHbIe MOJIEIH.
Marepuansl. MoaenupoBaHre HCTOUHUKOB ocBeleHus. Kamepsl. A qautusHble TexHoaoruu (3D-
npuHTepsl). [IoHATHE O BUPTYyaIbHON PEAIBHOCTH U JOTIOJTHEHHOM peaabHOCTH.

INNVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ydbTaThl OTPAKAOT T'OTOBHOCTh U CHOCOOHOCTh OO0YYarolIUXcs
PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3HUIUEH JTNYHOCTH, CUCTEMOM IIEHHOCTHBIX
OPUEHTAINM, TIO3UTHUBHBIX BHYTPEHHUX YOESXKJICHHH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM
LEHHOCTSIM POCCUHCKOT0 OOIIECTBa, pacIIMpPEHNE KU3HEHHOTO OIbITA U OIbITA JIESTEIbHOCTH B
mpolecce  peajau3alMM  CpeACTBAaMH  y4yeOHOro  NIpeIMeTa OCHOBHBIX  HampaBJiICHUH
BOCIUTATEIbHON JESATEIbHOCTH.

B pesynbrare m3ydeHuss mHGOPMATHKH HA ypPOBHE CpEAHETO 00mIero oOpa3oBaHHS Yy
oOyyarorierocst OynyT c(hopMHUPOBAHbI CIEAYIOIINE TNYHOCTHBIE PE3YIIbTAThI:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBOIOPAJIKA, COOJIOACHHE OCHOBOIOJIATAIOIIMX HOPM HMH(QOPMAIMOHHOTO TpaBa U
UH(POPMALIMOHHOM 0€30MacHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITH HJAEOJIOTHH JKCTPEMHM3Ma, HAIMOHAIM3Ma, KCEHO(POOHH,
JUCKPUMHUHAIIMA TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PAcOBBIM, HAI[MOHAJIHHBIM IpPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



[IEHHOCTHOE OTHOILIEHHWE K HCTOPUYECKOMY Hacleauio, JocTuxkeHusM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, IMOHUMaHHWE 3HAa4eHHWs WH(OOPMATUKH KaK HAyKH B JKU3HU
COBPEMEHHOT'0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIHIO U IPUHIUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM 4YHCJIe B ceTH MHTepHeT;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

JCTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYas 3CTETUKY HAYYHOIO M TEXHHYECKOIo
TBOPYECTBA;

CIIOCOOHOCTh BOCIPUHUMATH Pa3IMYHbIC BUIBI UCKYCCTBA, B TOM YHCIIE OCHOBAaHHOTO HA
MCIIOJIb30BaHUU MH(POPMAIIHOHHBIX TEXHOJIOTHIA;

5) puzuveckoro BoCIMTAHUSA:

c(hopMUPOBAHHOCTH 3J0POBOTO U 0€30MaCHOT0 00pa3a )KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO, B TOM YHCJIE 33 CUET COOIOIeHUST TpeOOBaHUI O€30IMacHON IKCILTyaTaluu
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYECKON M COITMAIBHON HAMPABICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIONHATE TAKYIO JEATCIIEHOCTD;

uHTepec K chepam mpodeCcCHOHATBHONM AEATeIbHOCTH, CBA3AHHBIM C HH(OPMATHKON,
MPOrpaMMUPOBAHUEM U MH(OPMAIMOHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMHU Ha JOCTHXKEHHUSX
HayK WHQPOPMATUKH W HAYYHO-TEXHHUYECKOTO IPOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymytei npodeccruu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUH Bcel
YKU3HU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

OCO3HaHHE MI00ATEHOTO XapaKTepa KOJOTHIECKHUX MPOOJIeM | IyTeH UX PEIICHHUS, B TOM
qrclie ¢ y4€TOM BO3MOXKHOCTEH MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH, TOCTIKEHUSM HAYIHO-TEXHUIECCKOTO TIPOTrpecca U 00MIECTBEHHOM PAKTHKH, 32
C4éT TOHMMAHMS PO WH(POPMAIMOHHBIX PECYpPCOB, HWH(GOPMAIMOHHBIX MPOIECCOB U
WH(OPMAIIMOHHBIX TEXHOJIOTHIA B yCIOBHSX IUGPOBON TpaHCHOPMAIMU MHOTHX Chep KHU3HU
COBPEMEHHOTO OOIIECTBA;

OCO3HAHWE IICHHOCTH HAYyYHOH JIeATEIPHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOCKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIITIE.

B nmpomecce gocTukKeHHS JMYHOCTHBIX PE3YIbTaTOB OCBOCHHUS IPOTPAMMEI  TIO
uHpOpMaTHKE Yy  OOYYArOIIMXCS  COBEPIICHCTBYETCS  OMOIMOHAIBHBIA  WHTEIUICKT,
TIPEeITOJIararoIInid ¢(hOPMHUPOBAHHOCTD:

CaMOpETYJIHPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a cBOE TIOBEIeHUE, CIIOCOOHOCTh aJaITUPOBATHCS K YMOLMOHALHBIM U3MEHEHHSIM U TIPOSIBIIATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEIl MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIJICHHE K JOCTHIKEHHMIO LENH M YCIEeXy,
ONTHUMM3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXOS M3 CBOUX BO3MOKHOCTEH;



SMITaTUH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHHMMATh 3MOILMOHAIBLHOE COCTOSHUE APYTHX,
VUUTHIBATh €r0 TMPH OCYIIECTBICHHH KOMMYHHUKAIIUU, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COITMAIPHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIIEHUS C JPYTUMHU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3perniaTh KOHMIUKTHI.

METANPEAMETHBLIE PE3YJIbTATHBI
B pesynbrare uszydeHus HUHQOPMATHKU HA YpPOBHE CpedHEro oO0Iiero oOpa3oBaHUs Y
oOydaromierocss OyayT chOpMUPOBAaHBI MeETalmpeIMETHbIE pE3yJbTaThl, OTPAKEHHBIE B
YHHUBEPCAJIBHBIX y4eOHBIX NEHCTBUSAX, a MMEHHO — TO3HABaTEIbHbIC YHUBEPCAJIbHBIC yueOHBIC
JNEUCTBUS, KOMMYHHKATHUBHBIC  YHUBEpPCAJIbHBIE  Yy4eOHBIC  JICUCTBHS,  PETYJISTHBHBIC
YHHUBEpCaIbHbIC yueOHbIE IeUCTBUSA, COBMECTHAS JCSITENbHOCTD.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIIMBAThH CYIIECTBEHHBIN NPU3HAK WM OCHOBAHUS IS CPABHEHUS, KIIACCU(PUKAIINN
1 0000IIIeHH;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarbeIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTePUATBHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh ¥ BBINIOJNHATH pPa0OTy B YCIOBHSX pPEATBLHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a3oBbIe HCCIeA0BaATENIbCKUE 1eliCTBUS:

BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEILCKON U MPOCKTHOW JESITeIbHOCTH, HaBBIKAMU
pasperieHust mpooeM, CIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

OCYIIECTBIISITh PA3NUYHBIC BUIBI JEATEILHOCTH IO TOJYYEHHIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, TIPEOOPA30BAHUIO0 U TPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX CHTYAIHSIX, B TOM
YHUCIIC TIPH CO3JaHUH YICOHBIX M COITUATBHBIX MTPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JACSITEIBHOCTH M
KU3HEHHBIX CHTYAIHIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh ApTYMEHTHI I JOKa3aTelIbCTBAa CBOMX YTBEPKIICHUH, 3a/1aBaTh
napameTpbl U KpUTEPUH PEIICHNUS,

aHAJIM3UPOBATH MOJIYICHHBIC B XOJI€ PEIICHUS 33/1a4l Pe3yabTaThl, KPUTHYECKH OLICHUBATh
UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,



OCYIIECTBIATh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPEy;

YMCTb MEPCHOCUTDH 3HaHUA B IO3HAaBATCJIbHYIO u MMPAKTUYCCKYIO O6HaCTI/I
KHU3HEICATESILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BbIZIBUI'aTb HOBBIC HACHU, MNpcAyiaraTb OPUTHMHAJIBHBIC IMOAXOJAbl W PCIICHHA, CTABUTH
npoOJIeMbl U 33]]a4u, TOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

3) pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMU TIOJy4YeHUS HMHG(OpPMAlMM W3 KMCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIISAITh  MOKMCK, aHANU3, CUCTEMAaTH3alMI0 W HHTEPIPETALUIO
UH(OPMALIUU PAa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

CO3J1aBaTh TEKCTHI B Pa3IMYHbIX (popMaTax ¢ y4éToM Ha3HAYCHUsI HHPOPMALIUU U 1IETICBON
ayJUTOPUH, BBIOHPAsi ONTHUMAIBHYIO OPMY IPEICTABICHUS ¥ BU3YyalIU3allUH;

OLCHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaIII/II/I, €€ COOTBETCTBHE IIpaBOBbBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

UCIIOJIB30BaTh CpPEACTBa HMHMOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pCLICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 33Ja4 C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
ATHYECKUX HOPM, HOPM WH(POPMALIMOHHOH O€301acHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS M 3allUThl WHpOpMaNuU, HHGOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

KoMMmyHukaTHBHBIE YHHBepcaJlbHble YUeOHbIe qelicTBUS

1) oOmenue:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cdepax *KHU3HH;

pacno3HaBaThb HeBepOaJibHblE cpencTBa OOLIEHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, PAaCIO3HABATh MPEANOCHUIKYA KOHPIMKTHBIX CUTYallUH U CMSATYaTh KOH(IIUKTHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aMMO/IECHCTBHS, apT'yMEHTHPOBAHHO BECTH
JIMaJIoT, YMETh CMr4aTh KOH(QJIUKTHBIE CUTYALlUH;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHaA JeSITeJIbHOCTh:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHU 1y IbHON paboThI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 ujeHa KOJUIEKTHBA,

IPUHUMATh L€IM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPJIMHUPOBATH
JENCTBUA 10 UX JTOCTHXKEHUIO: COCTABIIATH IIJ1aH ACHCTBUMN, pacCpeeATh PO C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 YJaCTHHKA KOMaHbl B OOIIUNA pe3ynbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHUYECKOE TIOBEIEHUE B PAa3IMYHBIX CHUTYyalHsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh NHUIIMATUBHBIM.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS

1) camoopranusanmus:

CaMOCTOSITENIBHO OCYILLECTBIISTh I103HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BATEIBbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIeMbl C YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpATh pAMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTEHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM SPYIULMH B Pa3HBIX 00JaCTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIaJICTh HAaBbIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
Y MBICIIUTEJIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUM, UCIIOJIB30BATH MPUEMBI peIeKCUn
JUISL OLICHKU CUTYalH, BBIOOpAa BEPHOTO PELICHMUS,;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELLEHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIBTATOB IEATEIBHOCTH.

3) npuHATHA ce0s M APYrux:

NPUHUMATH ce0sl, TOHMMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeJI0oBeKa.

NPEJIMETHBIE PE3YJIBTATHI

B mnpormecce wu3yuenuss kypca HHGMOpPMATUKH YrIyONE€HHOTO YpoBHS 6 10 Knacce
00yJarmuMucs OyAyT JOCTUTHYTHI CIISIYIOIINE IPEIMETHBIC Pe3yIbTaThI:

BJIQJICHUE TIPEJICTABICHUSIMH O POJM WHQPOPMAIMU W CBA3aHHBIX C HEW MPOIECCOB B
NpHUpOJIe, TEXHUKE M OOIIECTBE, MOHATHIMH «HH(POPMAIUN», «MH(OOPMAIIMOHHBIA TPOIECCH,
«CHUCTEMay», «KOMIIOHEHTBI CHCTEMBI», «CUCTEMHBIH 3pdexT», «uHpOpMaIOHHAS CHUCTEMAY,
«CHCTEMA YIIPaBJICHUSY;

BJIQJICHUE METOJaMH ITOMCKa HWH(OpMAIMK B ceTH VHTEepHEeT, yMEHHWE KPUTHYECKU
OIICHUBATh WH(OPMAIINIO, TONYUYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu30BaTh OOIBIINE JaHHBbIC, MPUBOIUTH NPUMEPHI HCTOUYHUKOB HUX
MOJTYYEHUSI W HANpaBJICHUS HCIIOJIb30BAHUS, YMEHHE KIACCHU(HUITUPOBATHL OCHOBHBIC 3a/Jaul
aHaJM3a JaHHBIX (TPOTHO3MPOBAaHME, KiaccH(HKAIMs, KIACTepU3alNs, aHATU3 OTKIOHCHHA),
MOHUMAThH TOCIIEJOBATEILHOCTh PEIIeHUs] 3a]a4 aHalu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIEHKa KadecTBa JaHHBIX, BHIOOp W/WIIM TMOCTPOCHHE MOJEIH, MpeoOpa3oBaHUe
JAaHHBIX, BU3yaTU3allis JaHHBIX, HHTCPIIPETALHS PE3yJIbTaTOB;

MOHMMAHWE OCHOBHBIX IPHUHIMIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIIMIOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHACHIIUN Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIQJICHUE HAaBBIKAMU pPa0OTHI C OMEPAIMOHHBIMH CUCTEMAaMH, OCHOBHBIMU BHJIaMU
MPOrPaMMHOTO OOCCIICUeHUS IS PEIICHUST YIeOHBIX 3a/1a4 110 BEIOPAHHOH CIICIIHATN3aINY;



HaJIMYUe MPEACTaBICHUH O KOMIBIOTEPHBIX CETSIX M MX POJIM B COBPEMEHHOM MHpE, O
0a30BbIX NMPHHLMIAX OPraHW3alUU W (DYHKIIMOHMPOBAHUS KOMIBIOTEPHBIX CeTed, 00 00mmx
NPUHIUIAX pa3pabOTKU U PYHKIIMOHUPOBAHUS UHTEPHET-TIPHIIOKEHHIA;

NOHUMaHHE yrpo3 MH(POPMAIIOHHON 0€30MacHOCTH, UCIIOIB30BAHUE METO/IOB U CPENICTB
NPOTUBOJCHCTBHUSL 3THUM YIpo3aM, COOJNIOICHHE Mep Oe30MacHOCTH, IPEIOTBPAIIAOIINX
HE3aKOHHOE paCIpOCTPaHEHHE IEePCOHATBHBIX JaHHBIX, COONIO/eHHEe TPeOOBaHUN TEXHUKHU
0€3011aCHOCTH ¥ TUTHEHBI PH paboTe ¢ KOMIBIOTEpAMH M APYTUMH KOMITIOHEHTaMH I (pPOBOTO
OKpYXXCHHS, TOHUMaHHE NPABOBBIX OCHOB HCIOJIB30BAaHHMS KOMIIBIOTEPHBIX IporpaMm, 0a3
JaHHBIX U paboThl B cetn VIHTEpHET;

NOHMMAaHWE OCHOBHBIX TNPUHIMIIOB AMCKPETU3ALMU DPA3TUYHBIX BUAOB HH(OpMAIUH,
YMEHHUE OTpeneNaTh WHPOPMAIIMOHHBIH 00bEM TEKCTOBBIX, I'pa)MUeCKUX M 3BYKOBBIX JaHHBIX
IpH 33JaHHBIX MTapaMeTpax AMCKPETU3AINH, YMEHHE ONPEIeNATh CPEIHIO CKOPOCTh Mepeaadn
JIAHHBIX, OLICHUBATh M3MEHEHUE BPEMEHH Mepeaadr Py U3MEHEHHH NH(POpMalMOHHOTO 00BEMa
JTAHHBIX ¥ XapaKTEPUCTHK KaHaJla CBS3H;

YMEHHE HCIIOJIb30BaTh NPU PEUICHWH 3a7ad CBOWCTBA TO3MIMOHHOW 3allMCH YHCEl,
QITOPUTMA TOCTPOCHUS 3alMCH 4YHCIa B IO3MIMOHHOW CHCTEME CUHUCICHHS C 3aJlaHHBIM
OCHOBaHHMEM U TIOCTPOCHHMS YHCIIa IO CTPOKE, COAEPIKAILEH 3aluCh 3TOr0 YMCIIA B TO3UIIHOHHOM
CHCTEME CUHCIICHHS C 3aJJaHHBIM OCHOBAaHHEM, YMEHHE BBITTOTHATH apu(hMETHUECKUE OTIepaIiy B
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

YMEHHE BBIIOJHATh MPE0oOpa30BaHUS JOTMYECKUX BBIPAKECHUH, HCHONB3YS 3aKOHBI
anreOpbl JTIOTMKH, YMEHHE CTPOUTD JIOTHYECKOE BBIPAYKEHHE B IN3bIOHKTUBHON U KOHBIOHKTUBHOMN
HOpMaJIbHBIX (popMax 1Mo 3amaHHOW TaONWIle MCTUHHOCTH, MCCIENI0BaTh 00JacTh MCTHHHOCTH
BBICKa3bIBaHUS, COIEPIKALIET0 TIEPEMEHHBIC, pellaTh HECIOXKHBIE JIOTHYECKHE YpaBHEHUS W
CHCTEMBI ypaBHEHUI;

NOHMMaHHe 0a30BBIX AITOPUTMOB 0OPAOOTKU YHCIOBOI M TEKCTOBOM MH(OpMAINHK (3a1HCh
Yrcea B MO3WIIMOHHOW CHUCTEME CUMCIICHHs, HaXOXKICHHE BCEX IPOCTHIX YHCET B 3aJlaHHOM
nrarazoHe, 00paboTka MHOTOPA3PSIHBIX HENbIX YHCEIl, aHAJTH3 CUMBOJIBHBIX CTPOK U JIPYTHX),
ITOPUTMOB MTOUCKA U COPTUPOBKHU, YMEHHE OIPEENIATh CI0KHOCTh H3y4aeMbIX B Kypce 6a30BbIX
QITOPUTMOB  (CYMMHpPOBaHHE JJIEMEHTOB MacCHMBa, COPTUPOBKAa MaccuBa, IepeOOpHbIe
QITOPUTMBI, JBOMYHBIA TOMCK) W TPHUBOAMWTH IMPHUMEPHl HECKOJIBKHX AITOPUTMOB pa3zHOU
CJIO’)KHOCTH JIJISI pEIICHUSI OTHOM 3a/1a4uu;

BJIaZICHUE YHUBEPCAIBHBIM S3IKOM IPOTrpaMMHPOBaHHs BhICOKOro ypoBHs (Python, Java,
C++, C#), npexacraBieHUssMH O 0a30BBIX THUMAX JaHHBIX U CTPYKTYpax JaHHBIX, YMEHHUE
UCTIOJIB30BaTh OCHOBHBIC YNPABJSIIOIINE KOHCTPYKIIMW, YMEHHE OCYIIECTBISTH —aHAJH3
NPEUIOKEHHONW MPOTPaMMBI: OIPENENATh Pe3yabTaThl pPabOTHl MPOTPAMMBI TIPU  33JaHHBIX
UCXOJHBIX [JaHHBIX, OMNpENeNATh, MPH KaKUX HCXOAHBIX JaHHBIX BO3MOXKHO TOJTY4YEHHUE
yKa3aHHBIX PE3yJbTaTOB, BBIABIATH JaHHbIE, KOTOPbIE MOTYT HPUBECTH K OIIMOKE B paboTe
POTPaMMBI, (HOPMYITHUPOBATH MPEUIOKEHUS 110 YITYUIICHHIO TPOTPAMMHOTO KOJIa;

YMEHHE CO3/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE IOKYMEHTHI M JIEMOHCTpAI[OHHBIC
MaTepHajgbl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB U
00JIaYHBIX CEPBUCOB;

YMEHHE HCIOJIb30BaTh IEKTPOHHBIEC TaOIMIIBI I aHAIN3a, TPEACTABICHIS 1 00paboTKN
JaHHBIX (BKIIIOYAs BBIYMCICHHE CYMMBI, CPEJHEro apu(pMETHYECKOro, HauOONbIIEro |
HAMMEHBIIETO 3HAUCHHH, PEellICHHE YpaBHEHHH, BHIOOP ONTHUMAIBLHOTO PEIICHHS, T0A00p JIUHUU
TpeHJa, pelIeHne 3a1a4 POTHO3UPOBAHU).



B mpomecce wu3ydeHuss kypca uHPOpMATUKH yrayOnéHHoro ypoBHs 6 11 Knacce
00y4aromuMucs OyayT JOCTUTHYTHI CIIEAYIONINE IPEAMETHBIC PE3YIbTaThI:

YMEHHME CTPOUTH HEPABHOMEPHBIE KOJIbl, IOMYCKAIOIIME OJHO3HAYHOE JEKOJAMPOBAHUE
cooOuieHni (npeuKCHbIe KOJbI), MCIOIb30BATh IPOCTEHIIME KOJbl, KOTOPbIE I03BOJIIOT
oOHapy’KUBaTh U MCIIPABIIATH OIIMOKYU MpH Nepefaye JaHHbIX, CTPOUTh KO, 0OecreurBaromuil
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIICHHs NMPH M3BECTHOM 4YacTOTE CHMBOJIOB,
HOSCHATH PUHLIHUIIBI PA0OTHI IPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

yYMEHHUE pelllaTh aJrOpUTMHUYECKHE 3a/lauM, CBsI3aHHbIE C aHAIU30M rpadoB (3agauu
IOCTPOCHMS ONTUMAIBHOIO IYTH MEXAY BeplIMHaMHU rpada, OnpeAeieHHs KOoJIndecTBa
Pa3IMYHBIX IMyTeH MEXIy BEepIIMHAMH OPHUEHTHPOBAHHOIO AlMKIMYECKOro rpada), yMeHue
UCIOJIB30BaTh JIEPEBbs IPU AHWIM3E M [OCTPOCHUM KOJOB U U1 IPEACTaBICHUS
apu(METHYECKUX BBIPAKEHUHN, MPU PELICHUU 33734 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpeBO MIPbl IO 3aJ@aHHOMY alrOpUTMY, pa3padarbiBaTb M OOOCHOBBIBaTb BBIUTIPBILIHYIO
CTpPaTEruo Urpbl;

yMEHME pa3pabaThIBaTh U PEAJU30BbIBATh B BUE MPOrpaMM 0a30BbI€ AJITOPUTMbI, YMEHHE
UCIOJIb30BaTh B IIPOrpaMMax JlaHHbIE pa3IMYHBIX TUIIOB C yUETOM OIpaHUYEHHI Ha Mana3oH X
BO3MOYKHBIX 3HAUEHUH, IPUMEHSTh IPU PEILIEHUH 3a7ay CTPYKTYpPBhl JaHHBIX (CIHUCKHU, CIOBapH,
CTEKH, O4YepeIH, JepeBbs), HCIIOIB30BaTh Oa30BbIE ONEpallMd CO CTPYKTYpaMH JTaHHBIX,
NPUMEHSTHh CTaHJAPTHBIE U COOCTBEHHBIE TIOATPOTPaMMBI JIJIsl 00paOOTKH YHCIOBBIX JaHHBIX U
CHUMBOJIbHBIX CTPOK, UCII0JIb30BaTh IIPU pa3paboTKe mporpaMM OUOINOTEKH NOANPOrpaMM, 3HaTh
(GYHKLIMOHAJIbHBIE BO3MOXHOCTH HHCTPYMEHTAJBHBIX CPEACTB Cpelbl pa3pabOTKH, yMEHHe
UCIIONIb30BaTh CPEACTBA OTJIAJKM NpOrpaMM B Cpele MpOrpaMMUPOBAHMS, YMEHHUE
JIOKYMEHTUPOBATh IPOIPaMMBI;

yYMEHHUE co3/1aBaTh BeO-CTPAHUIIBI;

BJIaJICHHE OCHOBHBIMH CBEJCHUSAMH O 0a3ax JaHHbIX, X CTPYKTYpE, CPEACTBAX CO3TaHUS U
paboThl ¢ HUMHU, YMEHUE UCIOJIb30BaTh TaOJUYHbIE (PENALIMOHHBIE) 0a3bl JaHHBIX (COCTABIIATH
3anpochl B 0a3ax JaHHbBIX, BBIIOJIHATH COPTUPOBKY U MOUCK 3alKcel B 0a3e JaHHBIX, HAIIOJIHATh
pa3paboTaHHyt0 0a3y JaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHHUE MCII0JIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHUYECKUE MOJENH ISl aHalu3a OOBEKTOB U
npoueccoB:  (GopMynIMpoBaTh LE€db MOJEIUPOBAHUS, BBINOJIHATH AaHAJIU3 PE3Y/IbTATOB,
MOJIyUEHHBIX B XOJI€ MOJIEIMPOBAHUS, OLIEHMBATh COOTBETCTBHE MOJIEIH MOJIEIHPYEMOMY
00BEKTY MITH MPOLIECCY, MPEJICTABIATH Pe3yJIbTaThl MOICIMPOBAHNUS B HATJIATHOM BUJIE;

YMEHHUE OpPraHU30BbIBaTh JIMYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C HCHOJIH30BAHUEM
Pa3IMYHbIX CPEACTB HU(PPOBBIX TEXHOJOTUH, MOHUMaHUE BO3MOXKHOCTEN LU(POBBIX CEPBUCOB
rOCy/IapCTBEHHBIX YCIYT, HIU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB,;

MOHUMaHHE OCHOBHBIX MPUHIUIIOB PaOOThI, BO3MOKHOCTEH U OTpaHUYEHUS] PUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOT'O HMHTEJUIEKTA B PA3JIMYHBIX 00JAcTAX, HAJMYME IMPEJCTaBICHUH O
Kpyre pelaeMblX 3a7ad MalluHHOro oOyueHus (paclo3HaBaHMs, KilaccuUKalu U
IIPOTHO3UPOBAHMS) HAJIMUKE PECTaBICHUN 00 NCIOJIb30BAHUN WH(OPMAIIMOHHBIX TEXHOJIOTUI
B Pa3JIUYHBIX MPO(ecCHOHANBHBIX cepax.

[IpomexyTouHas arrecranus Mo y4eOHOMY MpEeIMETY MPOBOJUTCS B COOTBETCTBUH C
[TonoxkxeHneM o ¢opmax, MEPUOJUIHOCTH, TMOPSJIKE TEKYIIero KOHTPOJS YCIEBAaeMOCTH U
MIPOMEXKYTOUHOM aTTecTanuu odydaronuxcss MbOY ['mmuazus Ne 24,



TEMATHYECKOE INTAHUPOBAHHUE

Ha y4eOHBIX 3aHATHUSX HCIONB3YIOTCA 3JEKTpOHHBIC (IM(pPOBHIE) 0Opa3oBaTeIbHbIC
pecypchl, IpeACTaBICHHbIE HAa 00pa30BaTeIbHBIX IUIaThOpMaXx:
Poccuiickass anekTpoHHass mikona. Pecypchl st oOydeHHs: KOHCIEKTBI, BHUICOJICKIINY,
VIPaXHEHUS] W TPCHUPOBOYHBIC 3aHSTHs, METOAMYECKHE MaTepHajbl JUIsl yduTens. bes
perucrparuu. https://resh.edu.ru/

«Yun.py» — HHTEPAKTUBHBIE KYpChI 10 OCHOBHBIM IPEIMETaM U MOJATOTOBKE K MPOBEPOYHBIM
pabotam. https://uchi.ru/

«IKnace» — cepBuc, MO3BOJISIONINI YUUTENIO BBIAATH MIKOJILHUKY MPOBEPOUHYIO padoty. Eciu
B XO0Jl¢ pabOTHl YYCHHK JOIMYyCKAeT OMMOKY, eMy OOBSCHSIOT XOJ pCIICHHs 3aJaHus |
MpeajaraT Bbl- MOJHUTH IPYrod BapHaHT. YUWUTEIb MOJIy4aeT OTY4ET O TOM, KaK YUYEHUKH
CHIpaBIIAIOTCA ¢ 3amanusmu. https://www.yaklass.ru/

WznarensctBo «IIpocBemieHne» — 3MeKTPOHHBIE BEPCUU y4EOHO-METOIMYECKHX KOMILIEKCOB,
Bxonaumx B DenepanbHblii mepeueHb. s paboTel ¢ yuyeOHMKaMH He MOTpedyercs
MOJKIIIOYEHUsT K WHTEepHeTy. HMHpOpMalMoHHBIH pecypc pacrojaraercss 1o aJpecy
https://media.prosv.ru/:

WznarensctBo «Pycckoe CiOBO» — JOCTYm K OJJIEKTPOHHBIM (opMaM Y4eOHUKOB W3
denepanbHOTO MEPEUHs, K padouuM TETPaJsiM, METOJUYECKUM IMOCOOUSIM, MHTEPAKTUBHBIM
TpeHaxk€paMm, a TakKe CTOPOHHHM pecypcaM M aBTOPCKUM HapaOOTKaM IIeJaroros.
https://pycckoe-ci0B0.pd/

JIutPec: Illkona — mpemocTaBisieT o0Opa3oBaTEeNbHBIM OpPraHU3alUsAM JIOCTYH K MOOHIBHOM
OnOIMOTEKE C BO3MOKHOCTBIO JIMCTAHITMOHHO BBIABATH 3JICKTPOHHBIC KHUTH.

10 KJTIACC
Ne KoaunuectBo
n/n Temer 4acoB

Pasnen 1. HudpoBasi rpaMoTHOCTD

1.1 KomnbloTep - yHHBepcajabHOE YCTPOHCTBO 00padOTKH TaHHBIX 6

1 TpeOGoBaHus TEXHUKH O€30TIACHOCTH M TUTUEHBI ITPH PaboTe ¢ KOMITBIOTEpaMU 1
U JIPYyTUMH KOMIOHEHTaMH HI(PPOBOTO OKPY>KEHHSI

2 [TpuHIHITEL pa0OTHl KOMIIBIOTEPOB W KOMITBIOTEPHBIX CHCTEM 1

3 OOMeH JTaHHBIMH C TTOMOIIBI0 WH. KOHTpoIsIepsl BHENTHUX YCTPONCTB 1

4 ABTOMaTHYECKOE BBIIIOJIHEHHE IPOrpaMMBbl IIPOLIECCOPOM 1

5 OmneparvBHasi, NOCTOSIHHAS U TONTOBpEeMEeHHAas naMsiTh. KoHTpoIiepsl 1
BHEIIHUX YCTPOKCTB. IIpsMOil TOCTYI K MaMSITH

6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTHH 1

1.2 IIporpamMmmHoe odecnieueHme 6

7 [IporpammHoe oOecrieueHue KOMITBIOTEPOB, KOMITBIOTEPHBIX CUCTEM H 1
MOOWJIBHBIX YCTPOWUCTB

8 CucrtemHoe nmporpaMmmHoe obecnedenre. OnepanroHHbIe CHCTEMBI 1

9 Yrunutsl. JlpaiiBepsl ycTpoiicTs. [lapannensHoe nporpaMMUpOBaHUE 1

10 WHcTanmsinys 1 IeMHCTAJUIALHUS IPOIrPAaMMHOT0 00ecTIeYeHHsI 1

11 DaiinoBeie cucteMbl. [IprHIMITEL pa3MeleHus: 1 UMEHOBaHUs (GaiiioB B 1
JOJITOBpeMeHHOM namsatu. 111a0imoHs! A1 onucaHus rpyin (aiaos

12 3akoHomaTenscTBO Poccniickoit Deaepanun B 00J1aCTH IPOTPaMMHOTO 1
o0ecreyeHus U JaHHBIX

13 KomnbloTepHble ceTH 5



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://media.prosv.ru/
https://русское-слово.рф/

13 [TpuHIUIBI TOCTPOEHHS | allllapaTHBIC KOMITOHEHTHI KOMIIBIOTEPHBIX CETEH. 1
CeTeBbIe MPOTOKOJIBI

14 Cetp MHTEpHET 1

15 Paznenenne IP-ceTn Ha oAiceTH ¢ TOMOIIBIO MACOK HOACETEH 1

16 CereBoe aIMUHIUCTPUPOBAHHE 1

17 Bunpl gestensrocty B cetn MaTEepHET. CepBuck MHTEpHETA. 1
I'ocynapcTBEHHBIE SIEKTPOHHBIE CEPBUCHI M YCIYTH

14 HNudopmannonnas 6e30NacHOCTH 7

18 HNudopmarnmonnas 6€30MacHOCTh 1

19 BpenonocHble mporpaMMHOE 00eCIIedeHIE M METOBI OOPHOBI C HUM 1

20 [IpakTryeckas padoTa o TeMe "AHTHBUPYCHBIC MPOrpaMMbI"” 1

21 Opranuzanyst TMYHOTO apxuBa nHpopMauuu. PezepBHOE KonmupoBaHUeE. 1
[TaponpHas 3amuTa apxuBa

22 IlIudpoBanme TaHHBIX 1

23 Anroputm mmppoBanus RSA. Creranorpadust 1

24 [Tpaktuueckas pabora no reme "HludpoBanue qaHHBIX" 1
Pasjnen 2. Teoperuyeckne 0CHOBbI HHPOPMATHKHU

2.1 IIpeacraBjienve HHGOPMAIIMN B KOMIIbIOTEpe 20

o5 Nudopmanyst, nanasle u 3HaHUS. H(DOpPMAaIMOHHBIE TPOLIECCH B TIPHPOJIE, 1
TEXHUKE U 00IIECTBE
HenpepsiBHBIE ¥ TUCKPETHBIEC BEIWYHHBI U CUTHANBL. HeoOxoquMocTh

26 JMUCKPETHU3ary HHPOPMAIINY, TIPeAHa3HAUeHHON ISl XpaHeHUs, TIepeadu ’ 1
00paboTKH B IM(DPOBBIX CHCTEMAx
JBonuHoe konupoBanue. PaBHOMEpHbIE U HEPaBHOMEPHBIC KOJIBI.

27 JlekonupoBaH#e COOOIIEHHH, 3aITMCAHHBIX C TIOMOIIBIO HEPABHOMEPHBIX 1
KOJIOB

8 VYenosue @ano. IToctpoenne 04HO3HAYHO AEKOIUPYEMBIX KOJIOB € IOMOLIBIO 2
nepesa. ['pad An. A. Mapkosa

29 Enmuane! n3mepenns konmyectsa nHGpopManuu. An(aBUTHBIN TOIXO0 K 1
OLICHKE KOJIMYECTBa MH(OPMaIHU

30 CucTeMbl CUUCIICHUS 1

31 IlepeBoa uucen U3 OJHOM CUCTEMBI CUHMCIIEHUS B APYTYIO 1

39 JIBonuHasi, BOCEMEpHYHAs M IIECTHAIIATEPUYHAsI CUCTEMBI CYUCIICHHUS, CBSI3b 1
MEXK/1y HUIMHU

33 JIBon4Has, BOCbMepHYHas U MIeCTHAAATePUYHAast CUCTEMBI CUUCIICHNUS, CBS3b 1

MEXTy HUMH

34 JIBonuHas, BoCbMepHYHAas U IIeCTHAAATEPUYHAast CHCTEMBI CUUCIICHHUS, CBS3b 1
MEXK/1y HUIMHU

35 ApudmMeTnaeckne onepanuy B MO3UIMOHHBIX CUCTEMAaX CUUCIICHIS 1

36 TponuHas ypaBHOBEIIICHHAS] CHCTEMA CUUCIICHHS 1

37 JIBOMUYHO-/I€CATHYHAS CUCTEMA CUUCIIEHUSA 1

38 KonupoBanue TekcToB 1

39 PacTtpoBoe koaupoBaHue H300paxeHui 1

40 [TpakTrdeckas padora o Teme "Jluckpernsanus rpadudeckorl nHbpopmanun" 1

a1 [BeToBbie Monenu. Bekropaoe koaupoBanue. @opmartsr (aiinos. TpéxmepHas 1
rpa¢uka. PpakranpHas rpaguxa

42 Koanposanue 3Byka. OnieHka HHGOPMAIMOHHOTO0 00BbEMa 3BYKOBBIX JTAHHBIX 1
IPH 33JaHHBIX YaCTOTE JUCKPETH3ALNH U Pa3psIIHOCTH KOAUPOBAHUS

43 IIpakTudeckas pabora o teme "JluckpeTusaius 38yKoBoi nHGopmanun" 1

2.2 OcHOBBI aJredphl JOTHKH 15

44 OcHOBBI aJIT€0PBI JTIOTHKU 1

45 Jlornueckue onepanuu. TaOuuIlbl ICTUHHOCTH 1




Jlornueckue Beipakenusi. JIoruueckue ToxaecTna. JlokazarenbCcTBo

46 JIOTUYECKHX TOXKJIECTB C IOMOIIBIO TaOJIHI] HCTHHHOCTH 2

47 [Tpaktuueckas padbora no teme «IlocTpoeHre U aHaIn3 TaOIUI HICTHHHOCTH B 1
TabJIMYHOM MPOLIECCOpPEN

48 Jlornueckue omnepanuy U orepanuy Haj MHOKECTBAMHU 1

49 Jlornueckue onepanuy ¥ orepanuy HaJ MHOXKECTBAMHU 1

50 3aKoHBI am:e6pm JIOTHKH. DKBUBAJIICHTHBIE IPE0OPa30BaHMUS IOTHUECKUX 1
BBIpKECHHUN

51 Jlorudeckne ypaBHEHHs U CUCTEMBI YpaBHEHHUN 1
Jlornyeckue GyHKIUHU. 3aBUCUMOCTh KOJMUYECTBAa BO3MOXKHBIX JIOTHYECKUX

52 (GyHKLUI OT KoJIM4ecTBa apryMeHTOB. [1oJHbIE CHCTEMBI JIOTHYECKUX 1
GbyHKIMI
Kanonnueckue Gpopmel Jorndeckux BoipaskeHHH. CoBepIICHHbIE

53 JU3bIOHKTUBHBIC 1 KOHBIOHKTHUBHbIE HOPMaJIbHbIE (DOPMBI, AITOPUTMBI UX 1
MOCTPOCHUS 10 TabJINIIe HCTUHHOCTH

54 Jlornyeckue 3J€MEHTHI B COCTaBE KOMIIBIOTEPA 1

55 Tpurrep. Cymmarop. MHOTOpa3psiIHBIA CyMMAaTOp 1

56 ITocTpoenue cxem Ha JIOTHYECKUX JIEMEHTAX. 3amuch JOruIecKoro 1
BBIPKEHHS 110 JIOTHYECKOH CXeMe

57 MuKpocxeMbl 1 TEXHOJIOTHSI X TPOU3BOICTBA 1

2.3 KomnsloTepnas apugmernka 7
[IpencraBnenue HENBIX YUCET B MAMSITH KOMIIbIOTepa. OrpaHud4eHHOCTb

58 JMana3oHa Yucell TPy OrpaHuueHIH KOJIMYecTBa pa3psaoB. [lepenonnenue 1
pa3psiAHON CETKH

59 bessnakoBeie u 3£{aKOBHe JaHHBIC. 3HAKOBBIM OWT. J[BOMYHEII 1
JIOTIOJTHUTENbHBINA KOJl OTPULATENbHBIX YHCENT

60 IToOuToBBIE JIOTHECKHE OTIEPALHH. Jlornueckuii, apumMeTHUECKHN 1 1
IIUKJIAYECKUH CTBUTH

61 IludpoBanme c mMoOMOIIHI0 MOOUTOBOM oneparun «uckirouatoriee U 1

62 IIpencraBieHue U XpaHEeHHUE B MaMSITH KOMIIbIOTEPA BEILIECTBEHHBIX YHCEI 1

63 BrinonHeHue onepanuii ¢ BeeCTBEHHBIMH YHCIIaMH, HAKOTIJICHUE OIINO0K 1
NIPY BBIYHUCIICHUSIX

64 [Mpaktudeckas padbora o TeMe «V3ydeHne mopaspsTHOro MalIHHHOTO 1
NPEACTABJICHUS LIENbIX M BEIIECTBEHHBIX YHCEID»

3.1 BBeeHue B nporpaMMupoBaHHe 18

65 AHaIu3 alrOpUTMOB

66 Oranbl perieHns 3a1a4 Ha KoMIboTepe. HCTpyMeHTalbHbIe Cpe/cTBa: 1
TPAHCIATOP, OTIATUHK, TPOGUIHPOBLIKK

67 Cpena nporpaMmupoBanus. KoMOumsius u MHTepIpeTanus mporpamMmm. 2
Bupryansaslie MamuHbl. IHTErprpoBaHHas cpeaa pa3paboTKu

68 MeTobl OTIAJIKK TIPOrpaMM 1

69 THIbI IEpeMEHHBIX B 3bIKE IPOrPAMMUPOBAHHUS 1

70 O06paboTKa 1eNbIX YHcel 1

71 O6paboTKa BEIIECTBEHHBIX YUCEI 1

72 CrnyuaiiHple U IceBIOCTyJYaiHbIe YUCIIa 1

73 Betsnenus. Ciio)kHbIE YCIOBHS 1

74 [{uKJIBI ¢ ycnoBHEM 1

75 Hukiel mo nepeMeHHOM. B3anumMo3zaMeHsieMoCTh pa3iuyHbIX BUJIOB IUKJIOB 1

76 O6paboTKa HATypaTbHBIX YHCEI C UCTIOIb30BAHUEM IIUKIIOB 1

77 HaxosxneHue Bcex MPOCTHIX Yucel B 3aJaHHOM Auanas3oHe [Ipakrudeckas 5
pabota no Teme «PemieHne 3a1a4 METOAOM nepedopay

78 MHBapuaHT 1iukna 1

79 JlokyMeHTHpOBaHNE TTPOTPaMM 1




80 O0paboTKa JaHHBIX, XpaHsIUXcs B (ainax 1

3.2 BcnomorareibHbIe AJTOPUTMBbI 9

81 Pa30unenue 3aaun Ha noA3a1aun 1

82 Hcnonb3oBanue cTaHAapTHONH OMOTMOTEKH A3bIKa MPOrPaMMUPOBAHHS. 1
[onknroueHne 6GMOINOTEK MOAIIPOrPAMM CTOPOHHUX NPOU3BOAUTEIIEH

83 [MomnporpaMmsl (Tiporietypbl H QYHKIIUH) 1

84 [ToamporpamMmel (iporiexypsl U (HyHKITHH) 1

85 ITpakTrueckas pabora o teme "Pa3pabotka moamporpamm” 1

86 Pekypcus. PexypcuBnbie 00beKThI ((pakTaiisl). PekypcuBHBIE IPOLEYPHI H 2
¢ynkuun. Mcnonp3oBaHue cTeka JUlsl OpraHU3alMi PeKyPCUBHBIX BBI30BOB

87 IIpakTudeckas padora o Teme "PekypcHBHBIE TOITPOrpaMMBbI'” 1

88 MonynpHBIM DPUHLIKI HOCTPOEHMSI IPOrpaMM 1

3.3 YucjieHHbIE METOAbI 5

89 YucneHHble METOABI 1

90 ITpakTrueckas padora o Teme «UncieHHOe pelieHne ypaBHeHHID) 1

91 Vcnionp30BaHME AUCKPETU3AMY B BBIUHMCIUTENBHBIX 338a4axX 1

92 [Mpaktuueckas pabora no Teme «[IpubImKEHHOE BEIYMCICHUE UTMH KPUBBIX U 1
TIOIIAJICH QUryp»

93 ITpakTrueckas padora o teme «llonck makcnmyma (MHHIMYMA) (YHKITHID) 1

3.4 AJITOPUTMBI 00PA0OTKH CUMBOJIBLHBIX TaHHBIX 5

94 Oo6paboTka CHMBOJIbHBIX JIAHHBIX. AJIFE)pHTMBI 00pabOTKH CUMBOJIBHBIX 1
CTPOK: MOJICYET KOIMYECTBA MOSIBICHUN CHMBOJIA B CTPOKE

95 Anroputmbr 00pabOTKH CHMBOJIBHBIX CTPOK: pa3OneHre CTPOKH Ha CIIOBA IO 1
npoOenbHBIM CHMBOJIAM

9% AJ’II“Op‘IJ/ITMI)I 00paboTKH CHMBOJIHBIX CTPOK: IIOHCK NO/ICTPOKH BHYTPH 1
JIAHHOW CTPOKH; 3aMeHa HAalJJEeHHOW MOJICTPOKHU Ha JIPYTYIO CTPOKY

97 IIpaktuueckas padora o Teme "OOpaboTKa CTPOK C UCHOIB30BAHUEM 1
(YHKIMI cTaHAapTHON OUOIMOTEKH SI3bIKA MTPOrPaMMHUPOBAHHS"

98 I'eneparius Cj10B B 33JjaHHOM ajihaBUTE 1

3.5 AJroputmMbl 00padoTKH MacCHBOB 12

99 }'\/IacanH U nocnenoBarenbHocTH ynced. [lpaktuueckas padora mo teme 1

3anojgHeHue MaccuBa'

100 O06001IEHHBIC XapaKTEPUCTUKU MaCcCHUBa 1

101 HHHeEIHHﬁ 1301/105 3aJJaHHOr'0 3Ha4YeHus B MaccuBe. [IpakTuyeckas padboTa 1o 1
teme "JIMHeHHBIN IOMCK 3aAaHHOTO 3HaUYeHHs B MaccuBe”

102 [IpakTrueckas padora 1o Teme ':'HOI/ICK MHUHUMAIILHOTO (MaKCUMAJIBHOTO) 1
JJIEMEHTa B YUCIIOBOM MAaCCHBE

103 CopTHpoBKa 0THOMEpHOTO MaccuBa. [IpocTbie METO/IbI COPTHPOBKH. 1
[Ipaktryeckas padota no Teme "[IpocTbie METOIBI COPTHPOBKU MaccuBa"

104 CoptupoBka ciusiaueM. beictpast coptupoBka MaccuBa (ainroputm QuickSort). 1
[IpakTudeckas pabora o teme "beicTpast COPTUPOBKA MacCHBa"

105 HBOH:'IHLII;'I nonczc B OTCOPTHUPOBaHHOM MaccuBe. [IpakTudeckas pabora 1o 2
teme "JIBomuHbIN nouck"

106 JIBymMepHbIe MacCUBBI (MaTpPHUIIBI) 2

107 ANTopUTMBI 00pa0OTKH MaTPHI] 1

108 Perienue 3a1a4 aHanm3a JaHHBIX 1

4.1 O0padoTKa TEKCTOBBIX IOKYMEHTOB 7

109 CpencTBa TEKCTOBOTO IpoIieccopa 1

110 KomnrerorepHast BEpcTKa TekcTa 1

111 IIpakTudeckas padora mmo teme "BépcTka TOKYMEHTOB ¢ MaTEMaTUICCKUMHU 2
dbopmymamu"

112 MHCTpyMEHTHI pelieH3UpOBaHUs 1

113 [IpakTryeckas padota o TemMe "MHOTroCTpaHUYHbIE JOKYMEHTHI" 1




O6maunbie cepBuchl. KomektuHas pabora ¢ qJokymeHTaMu. [IpakTrdaeckas

114 " " 1
pabora o Teme "KomrekTrBHas paboTa ¢ JOKYMEHTAMH
4.2 AHAJIN3 TaHHBIX 10
115 Amnanus na"ueix. boablnne nanHbIe 1
116 MaiHHOoe 0o0yueHue 1
117 AHamM3 TaHHBIX ¢ TOMOIIBIO AIEKTPOHHBIX TAOJINIT 1
118 IIpaktraeckas padoTa mo Teme "AHanu3 TaHHBIX ¢ IIOMOIIBIO 3JIEKTPOHHBIX 1
Tabu"
[Moctpoenue rpadukos pynkuuit. [IpakTnueckas padora no Teme "HarmsgHoe
119 MIPEJICTaBJIEHNE PE3YIbTATOB CTATHCTUIECKON 00paOOTKY JaHHBIX B BUE 2
JMiarpaMM CpeJCTBaMHU peIaKTopa NEKTPOHHBIX Ta0au"
120 Jlunaum tpenpa. [paktrueckas padora mo teme "Ilondop nuHuM TpeHaa, 1
MIPOTHO3UpOBaHMUE"
191 ITon6op mapamerpa. IIpaktudeckas padota mo Teme "UnciaeHHOe pelreHne 1
ypaBHEHUH ¢ MOMOIIbIO 10A00pa napameTpa”
Ontrmu3zanms Kak MOMCK HAWTYyUYIIero PElIeHHs! B 3aJaHHBIX YCIOBHUSX.
122 [IpakTrueckas padora o Teme "Pemrenue 3a1a4 ONTUMH3AIAA C TIOMOIIBIO 2
AIIEKTPOHHBIX Ta0IHI"
123 IToBTOpenue o 0606ImeHHe TeM Kypca 10 kiiacca 1
124 I'ogoBas utoropas pabora. 1
125 IToBTOpenue o 06obmenne Tem kypca 10 kimacca 1
126 IloBTOpeHne o 06001IEHIE TEM 1
BCEI'O 136
11 KIIACC
Ne TeMbl pa3aesioB KonmuecTso
n/n 4acoB
11  Wuadopmanus u nvHGOPMAIMOHHBIE TIPOLIECCHI 10
12 Mopenuposanue
2.1 | DieMeHTBI TEOPHHU AITOPUTMOB 6
2.2 | AJropuTMBI M CTPYKTYPBI JAHHBIX 28
2.3 OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MIPOrPAMMHUPOBAHKS 16
3.1 | KoMIbIOTEPHO-MATEMATHIECKOE MOIEIMPOBAHUE 8
3.2 Ba3sbl JaHHBIX 10
3.3 | BeG-caiithl 14
3.4 KommbloTepHas rpadpuka
3.5  3D-mozmenupoBaHue
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB 136




11 KUIIACC

Ne

n/n

Tema ypoka

KonnuectBo undopmanuu

KoaudecTBO 9acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

A.HFOpI/ITMBI CXXaTusd JaHHBbIX

Anroputm Xaddmana

[IpakTuyeckas pabora no
TeMe "CokaTre JaHHBIX C
MTOMOIIIbIO AITOPUTMaA
Xapdpmana"

Ausnroputm LZW

AJITOPUTMBI CKATHSI TAHHBIX
¢ morepsimu. [IpakTrueckas
pabota mo Teme "Crxatue
JAHHBIX C IOTEPSIMHU
(anropurmsl JPEG, MP3)"

CKOpOCTb nepeaayn JaHHBIX

0.5

[TomexoycToitunBbIe KOJIBI

10

[IpakTryeckas paborta no
teMme "[lomexoycroitunBbie
KOIBI"

Cucremel. KoMIoHEHTBI
CUCTEMBI U UX
B3aUMOJICICTBUE.
Cucremuslif 3¢ dexr.
YnpaBneHue Kak
MH(OPMALIMOHHBIN TIPOIIECC.
OO6parHas cBs3b

11
12

Mogenu 1 MOIeTMpPOBaHUE
I'pader

13

14

Pemrenue 3agad ¢ mOMOIIBIO
rpacdoB
HepeBbs

15

OCHOBBI TEOPUH UTP

16

[IpakTuyeckas pabora mo
teMe "[louck BBIMTPBILIHON




17

18

CTPATEruu B UI'PE C MOTHOU
uHpopmanuein"

CpencrBa HCKYCCTBEHHOTO
MHTEJUIEKTa

[IpakTuueckas pabora no

teme "Cpeacrtaa
HMCKYCCTBEHHOTO UHTEJIeKTa"

19

20

dopmanuzanus MOHATUS
anroputMma. Mammsa
TrropuHra Kak
YHUBEpCaJlbHasi MOJIEIb
BbluncieHnil. Tezuc Yépua—
Teropunra

[IpakTnueckas pabora no
teme "CocTaBieHue npocTon
MIPOrPaMMBI JIJIsI MAILTUHBI
Teropunra"

21

22

23

24

Mamwuna Ilocta

HopmanbHsbie anropudmel
Mapxkosa

ANTOPUTMUYECKH
Hepa3penmMble 3a/1a4u.
3amaua ocTaHOBA.
HeBo3M0XHOCTE
aBTOMATHYECKOM OTIaIKH
nporpamm

CH0XHOCTh BEIYUCIICHUI

25

[Touck nmpocTeIX 4Kcen B
3aJaHHOM JIMaNa30He C
ITOMOIIBIO AITOPUTMA
«pemreto Oparochenar

26

27

28

[IpakTuueckas pabora no
TeMe "[IoucK MpoCThIX Yncen
B 3aJaHHOM auarmna3one"

MHoropa3psiiHbI€e 1elble
YHCa, 3aJ1a9u JIIHHHOM
apuMETUKHI

[IpakTruyeckas pabora o
teme "Peanuzanus
BBIUMCIICHUH C
MHOTOpPa3psAIHbIMA YU CIIaMH"




29

CrnoBapu (accoraTuBHBIC
MacCCHBBI, OTOOpayKEHUS).
Xomu-tabnuusl. [loctpoenune
as(haBUTHO-4ACTOTHOTO
cIIoBapst sl 3aJIaHHOTO
TEeKCTa

30

[IpakTuyeckas pabora mo
teme "[locTpoenue
a(paBUTHO-4aCTOTHOTO
cJIoBapst U1l 3aJaHHOTO
Tekcra"

31

32

33

Amnanmu3 TekcTa Ha
€CTECTBEHHOM SI3BIKE.
Brinenenne
MOCJIEIOBATEILHOCTEHN 10
mabnony. Perynspusie
BbIpakeHHs1. YacTOTHBIN
aHaJINu3

[IpakTrueckas paboTa 1o
TeMe "AHaanu3 TEKCTa Ha
€CTECTBEHHOM S3bIKE"
Crexu. AHanms

MMPpaBUIIbLHOCTHU CKOOOYHOTO
BBIPpAXKCHUSA

34

Brruncnenne
apudmeTnyeckoro
BBIPKEHUS, 3aITUCAHHOTO B
noctukcHoi hopme

35

[IpakTuueckas padbota no
Teme "Beruucienue
apudmeTnyecKoro
BBIpA)KEHUSI, 3aIIMCAaHHOTO B
noctdukcHoit hopme”

36

37

Ouepenu. Mcnonb3oBanne
ouepeau ik BpEMEHHOTO
XpaHeHI/ISI JAaHHBIX
[IpakTuueckas pabota mo
Teme "Hcnonp3oBaHue
ouepenu"

38

JHepesps. Peanuzanus nepesa
C MIOMOILBIO CCBUIOYHBIX
CTPYKTYp. JABonuHBIE




(OuHapHbIE) IEpeBBSI.
[Toctpoenue nepesa miis
33JJaHHOTO apU(PMETUIECKOTO
BBIPAKCHUS

39

[IpakTruyeckas pabora mo
teMe "Hcrnonb3oBanue
JIePEBbEB ISl BBIYUCIICHUS
aprupMeTHUECKHIX
BbIpaKEHU1"

40

PexypcuBHbBIE aITOPUTMBI
o0xoJa repena.
Hcnons3oBanue creka u
ouepenu A 00Xo/a aepena

41

PexypcuBHBIE aITOpUTMBI
o0xoJa gepena.
Hcnonws3oBanue creka u
ouepeu st 00Xo/1a epena

42

AnroputMmsl Ha rpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

44

45

O6xon rpada B ryOuHy.
O6xo0x rpada B mmpuny
KonnyectBo pa3znuyHbIx
nmyTeil MeX1y BepIInHAMU
OpPUEHTHUPOBAHHOTO
alMKJINYeCKOro rpaga

Anroputm JlefikcTpbl.

46

[IpakTnueckas pabora no
TeMme "Brrunciaenne IITMHBI
KpaTyaiuiero myTH Mex1y
BepIIMHaMu rpada (aaropuTm
Jelikerpor)”

47

48

Anroput™m @nonga—
Yopmamia

3aza4u, pemaeMsle ¢
IIOMOILBIO JUHAMUYECKOTO
IIPOrpaMMUPOBAHUS:
BBIYHMCIICHUE PEKYPCUBHBIX

byHKIMHA




49

[IpakTruyeckas pabora mo
Teme "Bbruncienue
PEKYPCHUBHBIX (DYHKIIHH C
MTOMOUIBIO0 JUHAMUYECKOTO
porpaMmmMupoBaHus"

50

3ajauu, peliaeMble ¢
IIOMOIIIBO AMHAMHUYECKOT'O
IPOrPaMMHUPOBAHUS: TIOACUYET
KOJINYECTBA BAPUAHTOB

51

[IpakTruyeckas pabora mo
teme "l[loacuér koauyecTBa
BapHaHTOB C TIOMOIIBIO
JUHAMHYECKOTO
nporpaMmmupoBaHus"

52

3ajauu, pemaeMblie ¢
IIOMOIIIBKO TMHAMHUYECKOT'O
MIPOrPaMMHUPOBAHHUS: 33191
ONITUMH3AINU

53

54

55

[TonsTHe 0 mapagurmax
nporpammupoBanusi. O630p
SI3BIKOB ITPOTPAMMUPOBAHUS

ITousarue 06 00BEKTHO-
OPUEHTUPOBAHHOM
MPOTpaMMHUPOBAHUH
OOBEKTHI M KJIACCHI.

CBoiicTBa U METOIBI
00BEKTOB

56

OOBbEKTHO-OPUEHTUPOBAHHBIN
aHaIN3

57

[IpakTnueckas pabora no
teme "HMcnonb3oBaHne
TOTOBBIX KJIACCOB B
nporpamme”

58

59

Pa3paboTka nmporpamMm Ha
OCHOBE 00BEKTHO-
OPUEHTHUPOBAHHOTO MOIX0]1a

[TpakTuueckas pabota
"Pa3zpaboTka mpocToit
MIPOTrpaMMBI C
HCIIOJIb30BaHUEM KJIacCOB"




60

WNuxancysanuys.
[IpakTruyeckas pabora mo
teme "Pa3paboTka Kiacca,
HCIOJIb3YIOLIETO
HWHKaICYJISIHI"

0.5

61

Hacnenosanue.
[Momumopduzm

62

63

64

[IpakTryeckas paborta 1o
teme "Pa3paboTka nepapxuu
KJ1accoB"

Cpenpl ObICTpOIt pazpaboTKu
nporpamm. [IpoekTupoBanue
uHTepdeiica noap30BaTes
[IpoexTupoBanue
uHTepdeiica noap30BaTes

65

66

67

68

Wcronb3oBannue roToBBIX
YIPABIISIEMBIX JIEMEHTOB IS
oCTpoeHUs nHTEpdeiica

[IpakTryeckas pabora no
teme "Pa3paboTka
IIPOrpaMMBbI ¢ rpaduuecKumM
unrepdeiicom”

N3yuyenue BTOPOro s3bIKa
[IPOrpaMMUPOBaHUs
N3yuenne BTOpOro s3bIka
IIPOrpaMMUPOBaHUs

69

70

71

72

Oranbl KOMIIBIOTEPHO-
MaTeMaTH4eCKOIo
MOJIETTUPOBAHUS

Juckperuzanus npu
MaTEMAaTHYECKOM
MOJICITUPOBAHUH
HETIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHne IBUKEHUS

[IpakTudeckas pabota mo
teme "MoaenupoBaHue
NBIDKEeHNT "
MopenupoBanue
OMOJIOTUYECKHUX CHCTEM.
[IpakTruyeckas pabora mo

0.5




73

74

75

76

teme "MoaenupoBaHue
ouosiornyeckux cucrem"

MaremMaTudeckre MOJICIIH B
SKOHOMHUKE.
BreraucnurenbHbIC
3KCIEPUMEHTBI C MOJIEIISIMHU

BepositHOCTHBIE MOJIENTH.
[IpakTuueckas pabora no
teMe "MmuTtanmonnoe
MOJICJIMPOBAHUE C TTOMOILBIO
meroaa Moure-Kapino"
KomnbrorepHoe
MOJIETTUPOBAaHUE CHCTEM
yIpaBiIE€HUs

O06paboTka pe3ynbTaToB
JKCIIEPUMEHTA

0.5

7

78

TabnuuHble (pensLuOHHbIE)
0a3bl JaHHBIX

[Touck, coptupoBka 1
¢buabTpanus JaHHBIX.
3anpocsl Ha BIOOPKY
JAHHBIX. 3aIPOCHI C
napaMmeTpamu. Beraucisemblie
I10JIS B 3aIpOCcax

79

80

81

82

[IpakTuueckas padbora no
Teme "Pabora ¢ roTtoBoit
0a3oi JaHHBIX"

MuoroTtabau4yHble 0a3bl
JIAHHBIX. THUIIBI CBA3EH MEXKIY
TabauamMu. BHeNHUN Kitrod.
IlemocTHOCTH 62361 JAHHBIX

[IpakTuueckas pabota mo
Teme "Pa3paboTka
MHOT'0Ta0INYHON 0a3bl
TaHHBIX"

3anpockl K MHOTOTAOIUYHBIM
0azaM JaHHBIX

83

[IpakTrueckas paboTa 1o
Teme "3anpockl K
MHOTOTa0IM4HOM 6aze
TaHHBIX"




84

85

86

87

S3bIK yrpaBieHUs JaHHBIMU
SQL

[IpakTryeckas pabota 1o
Teme "YrpaBieHUe JaHHBIMU
C OMOIIBIO si3bika SQL"

Hepemnsiimonnsie 6a3pl
JTAHHBIX. DKCIIEPTHBIC
CHCTEMBI

NHTepHeT-IpriioxKeHus

88

[TonsiTue o cepBepHOl U
KJIMEHTCKOM 4acTsaX cauTa.
TexHonorus «KJIMeHT —
cepBep», €€ JOCTOMHCTBA U
HEJIOCTATKU

89

90

OcHoBsI a361ka HTML

[IpakTrueckas paboTa 1o
TeMme "Co3gaHue TEKCTOBOU
BeO-CTpaHHIIBI"

91
92

OcHoBoI a361ka HTML
OcHoBbI a361ka HTML

93

94

[IpakTnueckas pabora no
teme "Co3manue BeO-
CTpaHUIIbI, BKIIIOYAOIIEH
MYJIbTUMEANITHBIE O0BEKTHI
(pucyHKH, 3ByKOBBIE JaHHBIE,
BHJI€0)"

OCHOBBI KaCKaTHBIX TaOJIHII
cruneii (CSS)

95

[IpakTuueckas pabora no
teme "Odopmiienue
CTPAHMIIBI C TIOMOIIBIO
KacKaJaHbIX Ta0IUI[ CTHIEH"

96

97

CueHapuu Ha sI3bIKE
JavaScript

CI_ICHapI/II/I Ha A3BbIKE
JavaScript

98

®dopMbI Ha BEO-CTpaHHUIIE

99

[IpakTruyeckas pabora 1o
Teme "O06paboTka TaHHBIX

(bOpM"




100

Pa3memnenue Be6-caiiToB.
VYcnyra xoctuHra. 3arpys3ka
(aiinoB Ha caiT

101

Kanpuposanue. lcnpasnenue
nepcnekTussel. ['ucrorpamma.
Koppekuus yposHei,
KOpPEKLHUs LIBETA.
OO6ecuBeunBaHMe LBETHBIX
n300pakeHUI

102

BBon n3obpakenutii ¢
WCTIOJIb30BAHUEM Pa3IMYHBIX
U(PPOBBIX YCTPOUCTB.
[IpakTuyeckas pabora 1o
teme "OO6pabdoTka HUPPOBHIX
dhororpadumii"

0.5

103

Perymb. PaboTa ¢
obmactsimu. OUIBTPHI.
[IpakTuueckas pabora mo
teMe "Perymib nudpoBsx
dhororpadumii"

0.5

104

MHorocIIoifHEIe
n3o0paxkeHus. TeKcToBbIE
ciou. Macka cios. Kanael.
CoxpaHeHHe BBIJIEIICHHOM
obmactu

105

[IpakTuueckas padbota no
teMe "MHorocioiiHbie
n3o00paxxeHus"

106

[ToaroroBka wimrocTpanui
U1 BeO-CaiToB.
[IpakTnueckas pabora no
TeMe "AHUMUPOBAHHbIE
n3o00pakeHus"

0.5

107

108

BekTopnas rpaduxa.
Bexropusanus pacTpoBbIX
n300pakeHU I

[IpakTruyeckas pabora no

n

teme "BekTopHas rpaduka

109

[IpuHOUIIBEI TOCTPOCHUS U
peoaKTUPOBAHUS
TPEXMEPHBIX MOJEIEH




[IpakTruyeckas pabora mo

110 teme "Co3aaHne MpoCThIX 1 1
TpEXMEpHBIX Mozeei"”

111 CerouHble MOZETH. 1
Marepuaiibl

112 HpaKIquCKaﬂ pabota no" 1 1
teme "CeTo4Hble MOJIENH

113 MoaenupoBaHre UCTOYHUKOB 1
ocselieHus. Kamepsl

114 HpaK”'l:I/I‘ICCKaﬂ paiiOTa o 1 1
teMme "PeHnepuHr

115 AJJTMTUBHBIE TEXHOJIOTUU 1
(3D-mipuHTEPHI)
[TonsiTHE O BUPTYaIbHON

116 PEATBHOCTH | JIOTIOJTHCHHOM 1
pearbHOCTH

117-

136 PesepBHoe Bpems 20

BIIEE KOJIMYECTBO YACOB
ObII] O CTBO YACO 136 36.5

I10 ITPOT'PAMME







		2024-09-13T08:18:48+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГИМНАЗИЯ № 24"
	Я являюсь автором этого документа




