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Copnepixanne yueOHOro npeamera MYHALATATIOHOE

OBLLEOBPA3OBATEJIbHOE
ABTOHOMHOE YUYPEXXEHME |

10 kaace "TAMHA3MA Ne2"

HudpoBasg rpaMOTHOCTH

TpebGoBanusi TeXHUKH 0€30MACHOCTU U TUTUEHBI IPU paboTe ¢ KOMIBIOTEPAMH U APYTUMU
KOMIIOHEHTaMHU IIU(POBOTrO OKPYKEHHUS.

[IpuHnumBel pabOThl KOMITBIOTEPOB W KOMITBIOTEPHBIX CHUCTeM. ApXUTEKTypa ¢oH
Helimana. ABTOMaTn4eckoe BBIIOJHEHUE POrpamMMbl ITporeccopoM. OnepaTuBHasi, IOCTOSHHAs
U JonroBpeMeHHas mnamsaTh. OOMEH NaHHBIMM C TOMOIIbIO MKH. KOHTposuiepsl BHEUIHUX
ycTpoicTB. [Ipsamoit nocTym K maMsTH.

OcHOBHBIE TEHJAEHIMM pPa3BUTHUA KOMIBIOTEPHbIX TexHonoruil. IlapamienbHble
BbIUMCIIeHUs.  MHorompoineccopubie  cuctembl.  CynepkoMmmbioTepbl.  Pacrnpenenénnbie
BBIYHCIIUTEIIbHBIE CUCTEMBI M 00paboTKa O0IBIMX JTaHHBIX. MOOMIBHBIC IUPPOBHIE YCTPOHCTBA
U HUX PpoJdb B KOMMYHUKalMAX. BcTpoeHHble KOMIBIOTEPHl. MUKPOKOHTPOJUIEPHI.
PobGoTtu3npoBaHHbIe IPOU3BOJICTBA.

[IporpammHOe  obOecrieueHHE KOMITBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. Bujisl
MpOrpaMMHOTO oOecrieueHus U ux HaszHadeHue. OCOOCHHOCTH MPOrPaMMHOIO OOecreYeHUs
MOOWJIBHBIX ~ yCcTpoicTB. [lapamnenbHoe mnporpammupoBanne. CHCTEMHOE MPOrPaMMHOE
oOecrieyenne. OrnepalMoOHHbIE CHCTEMBbl. YTWINTHL J[[paiiBepbl yctpoiicTB. WHCTamuanus u
JEMHCTAIUTSIIMS TPOTPAMMHOTO 00eCTIeueHHS.

®daiinoBbie cUCTeMBI. [I[pUHITMIIBI pa3MENIeHUsT 1 KMEHOBaHUS (haiijioB B IOJTOBPEMEHHOM
namsatu. [labmonHs! 1y1s onucanus rpymnm (Gaitios.

[Iporpammuoe obecrnieuenue. JlunensnpoBanre NporpaMMHOro odecreueHus: 1 H(pPoBbIX
pecypcoB. IlpompuerapHoe u cBoOoOgHOE mporpamMmHoe obecneueHue. Kommepueckoe u
HEKOMMEPYECKOE HCIOJB30BaHUE MPOTPAaMMHOIO o0ecreueHuss U LUPPOBBIX pPEcypc OB.
OTBETCTBEHHOCTh, YCTaHaBJIMBaeMasi 3aKoHOJaTenbCcTBOM Poccuiickoit depepamuu  3a
HEMpPaBOMEPHOE UCIIOIB30BAHKUE POTPAMMHOTO 00eCTIeYeHHs U IIU(PPOBBIX PECYPCOB.

[IpuHUMNIBI TOCTPOEHUsI W almapaTHble KOMIIOHEHTHhI KOMIIbIOTEpHBIX ceTeil. CereBble
npotokoubl. Cets UaTEpHET. Anpecarus B cetu Uuteprer. [Iporokoinsr cteka TCP/IP. Cuctema
JTOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ momouplo  Macok  noacerel.  CereBoe
agmuHucTpupoBanue. IlonmyyeHue NaHHBIX O CETEBBIX HACTpoMKax Kommbrorepa. [Iposepka
HaJIMYUs CBS3U € y3JI0oM ceTu. Onpeienenre MapuipyTa JABHKEHUS TaKEeTOB.

Buner nestensHoctu B cetu WHtepHer. CepBuchki Mutepnera. ['eomHdpopmanmioHHbIe
CHCTEMBI. [ €0JOKalMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHH (Hampumep, JOKalus MOOMIBHBIX
Tene()OHOB,  ONpEeIeNeHHEe  3arpy>KEHHOCTH  aBTOMAarucTpajieil),  HMHTEpPHET-TOPrOBII,
OpoHHpOBaHWE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHBIE 3JIEKTPOHHBIE cepBUCHI U yciayru. ColuaiabHble CETH — OpraHu3alus
KOJIJISKTHBHOTO B3aUMOJICHCTBUS U OOMeHa AaHHbIMU. CeTeBOW ATHUKET: MpaBujia MOBEACHUS B
kubepnpoctpanctBe. I[Ipobrema moamuHHOCTH ToOdydeHHOW wuHpopMmaru. OTKpBITHIE
o0pa3oBaTeibHbIE PECYPCHI.

TexHOreHHble W JKOHOMHMYECKHE  YIrpo3bl, CBSI3aHHbIE C  HCIIOJIb30BaHHEM
UH(POPMALMOHHO-KOMMYHUKALMOHHBIX TeXHOIOrui. O0mme npobdaemsl 3aiuThl THPOPMALIUU 1
uHpopMannoHHOM Oe3omacHocTH. CpeacTtBa 3ammThl  MHGOpPMAmMM B KOMIIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX W aBTOMAaTHU3MPOBAHHBIX MH(OpPMAIMOHHBIX cuctemax. IIpaBoBoe
obecrieueHrne NHPOPMAITMOHHON OE30TTaCHOCTH.




[IpenoTBpanieHne HECAHKIIMOHUPOBAHHOTO JOCTYNa K JUYHOM KOH(MUICHIIMAIBHON
uH(pOpMaIlMK, XpaHAIIeHcsS Ha TEPCOHAIBHOM KOMIBIOTEPE, MOOWIBHBIX YCTPOMCTBAX.
BpenonocHoe mnporpaMMHoe oOecriedyeHHEe U CrocoObl OOpbOBI C HHUM. AHTHUBUDPYCHBIC
nporpaMmmel. Opranusanus JUYHOTO apxuBa nHpopmaiuu. Pesepsaoe konuposanue. [laponpHas
3alUTa apXuBa.

[Mudposanne nanapix. CuMMeTpuUHbIE U HecuMMeTpuuHbie mH@pbl. [Hudpser mpocroii
3amensl. [udp Lesaps. [lndp Bukenepa. Anroputm mudpoanus RSA.

TeopeTuvyeckue 0CHOBbI HHPOPMATUHKH

Undopmanus, ganueie u 3HaHus. MHpoOpManMoHHbIe MPOLECCHl B MPHUPOJAE, TEXHUKE U
o0riecTBe.

HemnpepbiBHBIE W AUCKPETHBIE BETUYMHBI U CUTHAJIbl. HeoOXOAMMOCTH MUCKpETH3AIUN
nHpopMaIuu, mpeHa3HAYCHHOM JIJIsl XpaHEeHHUsI, Tepeaur U 00padOTKH B IU(PPOBBIX CUCTEMaX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE KoOAblL. JlekoaupoBaHue
COOOIIeHNH, 3alTMCAaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KoJ0B. YcinoBue Pdano. [loctpoeHue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C MOMOIIBIO AepeBa. EAMHUIBI M3MEpeHus KOJIU4ecTBa
nHpopmaruu. AndaBUTHBIN TOAXO0] K OLIEHKE KOJIMYEeCTBa HH(POPMAIIHH.

Cucremsl cuucneHusi. Pa3BépHyTas 3amuch LENbIX M IPOOHBIX YHUCEN B MO3UIIMOHHOMN
cucreMe cuucieHus. CBOICTBAa TMO3WIIMOHHON 3alMCH YMCIIA: KOJMYECTBO LU(P B 3aIUCH,
IPU3HAK JEJIMMOCTH YMCJIa HA OCHOBAHUE CUCTEMBI CUMCIEHHS. AJITOPUTM IEPEBOJA LENOTr0
yucia u3 P-MuHON CUCTEMBI CUMCIICHUS B JECATUIHYIO. AJITOPUTM TIEPEBOIa KOHEUHON P-nuHOM
IpoOH B NECATUYHYIO. AJITOPUTM IMEPEBO/A 1IEJIOT0 YKcia U3 AECATUYHONW CUCTEMBI CUUCIICHUS B
P-nunyto. [lepeBox KoHeuHOW AecATHUHOM npoOu B P-nunyro. JIBom4Has, BOCbMEpUYHAS U
[IeCTHAIIATEpPUYHAS] CUCTEMBI CUHCIICHUS, CBSA3h MEXIYy HUMH. ApudMeTndecKkue omeparuu B
MO3UIMOHHBIX CHUCTEMax cuucieHus. TpouuyHas ypaBHOBEIIEHHAs CHCTEMa CYHCIICHUS.
JIBOMYHO-JIECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue tekcroB. KomupoBka ASCIl. OpnoOGaiitHbie koaupoBku. CraHnmapt
UNICODE. KomupoBka UTF-8. Ompenenenue uHGOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOILIEHUH.

KoaupoBanue nzobpaxkenuii. Onenka nHGOpMAIMOHHOTO 00bEMa TpadruecKuX JaHHBIX
py 3aJaHHBIX pa3peliecHHH W TIyOMHe KoaupoBaHHs IBeTa. L[BeTroBnle mMomenu. BektopHoe
koaupoBanue. @opmarel rpaduueckux paiinos. Tpéxmepnas rpaduka. @pakranbHas rpaduka.

KoaupoBanue 3Byka. OueHka uH(OpMannoOHHOrO 00BEMA 3BYKOBBIX JAaHHBIX MIpU
3aJJaHHBIX YaCTOTE JUCKPETU3AINH U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsiTHe BBICKa3bIBaHUSA. BbICcka3biBaTenbHBIE (HOPMBI (TPEAUKATHI).
KBaHTOpHI CyIIecTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue omepanuu. TaOGnuipl UCTHHHOCTH. Jlormueckue BbIpakeHus. Jlormdeckue
ToKaecTBa. Jloka3zaTenbCTBO JIOTMUECKUX TOXAECTB C MOMOUIbIO TaOJUI] HCTHUHHOCTH.
Jloruueckue ornepanuu U ornepalnuy HaJl MHOKECTBAMHU.

3aKoHBI anreOpbl JIOTUKU. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUECKUX BBIPAKCHHIA.
Jlornyeckue ypaBHEHHUS M CUCTEMbI YPaBHCHUH.

Jlormueckue (QyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKUX (DYHKIUN OT
KOJIMYECTBA apryMeHTOB. [l0THbIE CHCTEMBI TOTUYECKUX (PYHKITHHA.

Kanonudeckue Qopmbl JOTHYECKHX BbhIpakeHHi. COBEpIIEHHBIC TU3BIOHKTHBHBIC U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (DOPMBI, AITOPUTMBI UX MTOCTPOCHHUS 10 TaOJINIIE HCTUHHOCTH.

Jlormyeckue 3neMeHThl B cocTaBe KommbloTepa. Tpurrep. Cymmarop. MHoOropa3psaHbii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTaX I10 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTUYECKOTO BBIPAXKEHHUS 110 JIOTUYECKOU CXEME.



[IpencraBnenue nenbIx YUcen B MaMITH KOMIIbIoTepa. OTpaHUYEHHOCTh JUANa30HA YHCET
IIPU OTPaHUYCHUM KOJIMYECTBA pa3psanoB. llepemosHeHue paspsaHOil ceTku. be33HakoBble H
3HAKOBBIC JAHHBIC. 3HAKOBBINA OUT. [[BOMUHBIN JOMOTHUTEIHHBIA KO OTPULIATEIHHBIX YUCEIL.

[TobuToBBIe nNOTMYEecKUe omepanuu. Jlornueckwii, apudMETHUECKUN € IHKIMICCKUN
casury. [IudpoBanue ¢ momoipo MOOUTOBOM onepanuu «uckitoyatomee NJIN».

[IpencraBieHue BEUIECTBEHHBIX YKCENl B MAaMSITH KOMIIbIOTEpa. 3HAYallas 4YacTbh U
nopsiIok  uucia. Jluama3oH 3HAYeHWH BENIECTBEHHBIX uucesl. [IpoOneMbl  XpaHEHHS
BEILIECTBCHHBIX YHUCEN, CBS3aHHBIE C OrPAaHMYEHUEM KOJMYECTBA pa3psloB. BreimoaHeHue
orepaiuii ¢ BeEeCTBEHHbIMU YHCIIaMH, HAKOIIJICHHE OIIMOOK MPU BHIYUCICHUSIX.

AJITOPUTMBI M IPOTPAMMUPOBAHNE

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOPUTMOB YIPaBICHUS
VCIIOJIHUTENIIMU W BBIYUCIUTEIBHBIX alIropuTMOB. OmpenesneHne HUCXOIHBIX JaHHBIX, MpPH
KOTOPBIX QJITOPUTM MOXKET JIaTh TPeOyeMbIil pe3ynbTar.

Otanbl pelleHdsl 3a7ad Ha KoMIbloTepe. MHCTpyMeHTallbHBIE CpPENCTBA: TPAHCIATOP,
OTNAAUMK, TpoGUINpoBIIMK. KoMmmumnsiuss W WHTEpHpeTanus mnporpaMMm. BupryanbHbIC
MAalINHBI.

WNuTterpupoBanHas cpema pa3paboTku. MeTonmbl OTJIaIKK mporpamM. Kcmonb3oBaHue
TpaccUupoBOYHBIX TaOmwil. OTiamouHbli BbIBOJ. [lomaroBoe BBHIMOTHEHHE MPOTpaMMbl. Touku
ocra”oBa. [IpocMOTp 3Ha4YEeHMI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX: IETOYHCICHHBIC,
BEILIECTBEHHBIE, CHMBOJIbHBIE, JIoTHUecKkue. Bernenns. CnoxHple yciaoBus. L{ukibl ¢ ycnoBueM.
[ukiel mo nepemeHHol. B3auMo3amMeHAeMOCTh pa3iIMYHbIX BUJIOB LUKIOB. MIHBapHaHT LIMKIIA.
CocraBieHne UKIIa C UCII0JIb30BAHUEM 3apaHee ONPEAeIEHHOTO MHBAapHUaHTa IIUKIIA.

JoxymenTupoBanue mnporpamm. Mcrnosb3oBaHue komMmeHTapueB. [loaroroBka onucaHus
IIpOrpamMMbl U UHCTPYKLIUH JIJIS TIOJIb30BATENI.

AnTopuTMBI 00pPaOOTKM HATYpaTbHBIX YHUCEI, 3allMCAaHHBIX B IMO3UIIMOHHBIX CHCTEMaX
CUMCIICHUS: pa30MeHHe 3amucu 4YHhClia Ha OTACNbHbIE MHUQPHI, HAXO0XKICHHE CYMMBl U
npou3BeIeHUs U(P, HAXOXKICHNE MaKCUMAITbHOW (MUHHUMAIBHON) TTU(PHI.

HaxosxJieHne Bcex mpoCThIX YHCEN B 33JaHHOM Auana3oHe. [IpencraBienue uucia B BUIE
Habopa MPOCTHIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTrO BO3BEJICHHS B CTETICHb.

OO6paboTka naHHBIX, XpaHAMuUXcs B ¢aitnax. TekcTtoBble n nBoMUHBIE (aiinbl. DailioBbie
nepemeHHbIe ((aitioBbie ykazarenu). Utenue us daitna. 3anuce B daii.

Pazouenue 3amaun Ha momzamauu. [lognmporpammel (mporeaypsl U GyHkIuM). Pekypcusi.
PexypcuBHble 00bekThl ((ppakTansl). PekypcuBHbie mpoueaypbl U ¢yHkiuu. Mcmnonb3oBaHue
CTEeKa JIJIsl OpraHu3ali PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHne CTaHAAPTHOW OMOJMOTEKH s3bIKa IMporpaMMupoBaHusd. lloakmrodeHue
OMOIMOTEK MOANPOrpaMM CTOPOHHUX MpOU3BOAUTENeH. MOIyIbHBIM HPUHIMII MOCTPOCHUS
porpamm.

Uucnennsle MeToabl. TouHOe M MpHOMIKEHHOE perieHus 3agadd. YHMcIeHHble METOJbI
pelleHus YypaBHEHM: MeToa mepedopa, METOA MOJOBMHHOTO jeneHus. [lpubGmmxénHoe
BBIUMCJICHHE JJIMH KpUBBIX. Beluncienue miomaneil Guryp ¢ moMoumpio YUCIEHHBIX METO/I0B
(MeToa MPSIMOYTOJILHUKOB, METO/ Tpareinui). [lonck Mmakcumyma (MUHIMYMA) QYHKIIUH OJHON
NIEPEMEHHOI METO0M IIOJIOBUHHOTO JEJICHUS.

OO6paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe (YHKIIMM S3bIKa MPOrPaMMHUPOBAHUS IS
00pabOTKH CHUMBOJBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHMBOJIBHBIX CTPOK: TMOACYET
KOJINYECTBA MOSIBICHUI CHMBOJIa B CTpPOKe, pa30MEeHHE CTPOKM Ha CJIOBa MO TMPOOEIbHBIM
CUMBOJIaM, IIOMCK IIOACTPOKM BHYTPU [AHHOM CTPOKHM, 3aMEHA HAWIECHHOW IIOACTPOKH Ha



Ipyryio cTpoky. ['eHepalius Bcex cloB B HEKOTOPOM aiaBUTE, yIOBIECTBOPSIOMIMX 3aJaHHBIM
orpanndeHusM. [Ipeobpa3zoBanue yncia B CHMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl M TOCIEIOBAaTEILHOCTH YuceNl. Bpruncienne 0O0OOMIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MaccuBa WJIM YKCIOBOM TMOCJIEIOBATENILHOCTH (CyMMBI, NMPOU3BEICHUS, CPEIHErO
apu(QMEeTUYECKOro, MUHUMAJIBHOIO M MAaKCHUMAJIbHOTO 3JEMEHTOB, KOJMYECTBa 3JEMEHTOB,
YIOBJIETBOPSIOIIMX 33/IaHHOMY YCJIOBUIO). JIMHEHHBIN MOMCK 33 JaHHOTO 3HAYEHUSI B MACCHBE.

CoptupoBka ogHOMepHOro Maccusa. [IpocTblie METOABI COPTHPOBKU (METOX ITy3bIpbKa,
METO/]I BbIOOpa, cOpTHpOBKa BcTaBkamu). CopTupoBka ciusiHieM. bricTpasi copTupoBka MaccuBa
(anroputm QuickSort). JIBOMYHBIH MOKMCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIByMepHbIE MacCHBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX MAaCCHBOB:
3al0JIHEHHUE JIBYMEPHOT'O YHMCJIOBOTO MacCHBa MO 3a/laHHBIM IpPaBHJIaM, MOUCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIICHUE MaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOIO
MaccHBa, IEPECTAaHOBKA CTPOK M CTOJIOIOB IBYMEPHOI'O MacCHBa.

HNHpopManoOHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PenaktupoBanue u ¢popmaruposanue. I[Iposepka opdorpadun n
rpamMMatuku. CpeicTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Ipoleccope. Mcrmosb3oBaHue
ctusieid. CTpyKTypUpOBAHHBIE TEKCTOBBbIE JOKYMEHTBL. CHOCKH, oryiaBieHue. KosnekTuBHas
pabota ¢ mrokymeHTamMu. THCTpYMEHTHI pelieH3UpOBaHMs B TEKCTOBBIX Mporeccopax. O6iavynble
cepBuchl. JlenoBas mepenucka. Pedepar. IlpaBuna muTUpOBaHUS MCTOYHUKOB U O(POPMIICHUS
oubmorpaduaeckux ccpiiok. OdopmieHre crnucka JUuTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM
BEPCTKOM TekcTa. TexHuueckue cpeAcTBa BBoJa TekcTa. Crnenuanu3upoBaHHBIE CPEICTBa
pEIaKTUPOBAHUSI MATEMAaTHYECKUX TEKCTOB.

Ananmu3  npaHHbiX. OCHOBHBIE — 3a/laud  aHaJIW3a  JAHHBIX:  [POTHO3HPOBAHUE,
KJlaccuuKalus, KiacTepu3alusi, aHaiau3 OTKIoHeHUH. [locnenoBaTenbHOCTh pelleHus 3aaad
aHaJIM3a JaHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA KaueCTBa JIaHHBIX, BEIOOD W/HIIN
MOCTPOCHHUE MOJCIH, MpeoOpa3oBaHUe [AHHBIX, BU3YyaIM3alMsd MJaHHBIX, HWHTEPIpPETAIUs
pe3ynbraroB. [IporpaMMHBIe CpeCcTBa U MHTEPHET-CEPBUCHI IJiI 00paOOTKU U MPEICTaBICHUS
naHHbIX. bonpiue manHple. MammHHOE 00yueHne. HTeIeKTyanbHbIN aHAIN3 JaHHBIX.

AHanM3 JNaHHBIX C TIOMOINBIO AJIEKTPOHHBIX TaOMuI. BblyncieHHe CyMMBbI, CpPEeIHEro
apuMeTHIeCcKoro, HauOONbIIero (HAUMMEHBIIET0) 3HAYCHHS JWana3oHa. BeluucieHue
Kod(duUIMeHTa KOPPETSIUU JIBYX DPSIOB JaHHBIX. [locTpoeHue cTonOYaThiX, JIMHEHYATHIX U
KpyroBbeix auarpamm. [loctpoenue rpadukoB Gynkiuii. [logbop nuHNUM TpeHaa, perIeHUE 3a1a4
POTHO3UPOBAHUS.

UncneHHOE pelleHre ypaBHEHUH ¢ MOMOIIBI0 Toadopa mapamerpa. OnTumm3arus Kak
MOWCK HAWIY4IIEro pelieHUus B 3aJaHHBIX ycnoBusx. llenmeBas (yHKIMS, OrpaHUYCHUS.
JlokanpHbIE W TIIOOAIBHBIH MUHUMYMBI IieJieBOM (yHKIMH. PemeHue 3amad ONTHMHU3AIUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHULI.

11 knacc

Teopernueckune 0CHOBbI HH(POPMATHKHU

Teopernueckre NOIXOAbl K OIEHKE KoJW4YecTBa MH(OpPMAalUUU. 3aKOH aJJUTUBHOCTU
nHpopmanuu. Popmyna Xaptau. Madopmarnus u BepositHocTh. Dopmyna [llenHoHa.

Anroputmsl cxatus gaHHeix. AnroputMm RLE. Anroputm Xadpdmana. Anroputm LZW.
ANTOPUTMBI CKAaTHUS JaHHBIX C TOTEPSIMH. YMEHBIICHHE TIyOMHBI KOJWPOBAHUS IIBETA.
OcHoBHbIe uaen anroputMoB cxatust JPEG, MP3.

CkopocTh mepefauyd JAaHHBIX. 3aBUCHMOCTh BPEMEHH Ieperadd OT HMH(OPMalnOHHOTO
00b€Ma MAaHHBIX M XApPAaKTePUCTHK KaHala CBS3U. [IpUYMHBI BO3HUKHOBEHHS OIMIMOOK TpHU
nepenaye AaHHbIX. Kojpl, mo3Bossonie o0Hapy>KUBaTh U UCHPABIIATH OUIMOKH, BOZHUKAIOLIHNE



npu mepemade naHHbIX. Pacctosame Xsmmunra. KogupoBanue ¢ moBTopeHrem OuTOB. Kombl
X3MMUHrA.

Cuctembl. KommoneHnTsl cucreMbl M uX B3auMmojeiictBue. CuctemHbiii 3¢ dekr.
VYnpasnenue kak nHGOpMaIMOHHBIN mporiecc. OOpaTHas CBS3b.

Monenu u  moxaenupoBanue. lLlenbs  MopenupoBanusi. COOTBETCTBHE — MOJIEITH
MOJIEIUPYEMOMY OOBEKTY HIIM IpOoLecCy, enu MojenupoBanus. @opManusanus MPHKIATHBIX
3az1ad.

[IpencraBieHue pe3ynbTaToB MOJEIUPOBAHUS B BHJE, YAOOHOM i BOCHPUSITUS
4yeoBeKoM. ['paduueckoe mpeacTaBIeHHE TaHHBIX (CXEMBbI, TaOIUIIbI, TPAPUKH).

I'padp. OcHoBHble moHATHSA. Bunel rpagos. Omnucanue rpadoB C MOMOIIBIO MAaTPHIL
CMEXHOCTH, BECOBBIX MAaTpHII, CIHCKOB CMEKHOCTH. PellleHne anropuTMHYecKux 3ajad,
CBSI3aHHBIX C aHAIM30M TpadoB (IMOCTPOECHHUE ONTHUMAIBHOTO MYyTH MEXKIY BepIIuHaMu Tpada,
ONpEeNeNeHUE KOJIMYECTBA PpA3JIMYHBIX IyTEHd MEXAYy BEpUIMHAMU OPHUEHTHPOBAHHOIO
AIUKINYeCcKoro rpada).

Jepesbs. bunapHoe aepeso. [epeBbs nmoucka. CrocoOsl 00xona nepesa. [Ipencrasienne
apu@MeTHUYeCKUX BBIPAXXEHUH B BHIE JepeBa. JIMCKpETHblE WUIPbl ABYX HUIPOKOB C IOJTHOMN
uHpopmanueit. Iloctpoenue pgepeBa mnepebopa BapuaHTOB, ONUCAHUE CTPATETMHU HWIPHI B
TabnuyHON (hopme. BBIMTPHIITHBIC U POUTPHILITHBIC TTO3UINH. BHIUTPHIIIHBIE CTPATETHH.

CpenctBa  uCKycCTBEHHOro  uHTeiiekTa. CepBHCHl  MalIMHHOIO  II€peBoja U
pacrio3HaBaHusl ycTHOUM peun. KorHuTuBHBIE cepBUCHL. MaeHTHUKAINSA 1 TTOUCK U300pakKeHUH,
pacriozHaBanue Juil. CamooOyuwaromuecss CHUCTeMbI. VICKYCCTBEHHBIM  HMHTEIIEKT B
KOMITBIOTEPHBIX UTpax. Vcroib30BaHHE METOAOB MCKYCCTBEHHOTO HMHTEIUIEKTa B O0YYaroIIUX
cucreMax. Vcrnonp30BaHNEe METOAOB UCKYCCTBEHHOTO MHTEIIEKTa B poboToTexHuKe. HTepHeT
Bemel. [lepcnekTuBbl pa3BUTHSI KOMITBIOTEPHBIX MHTEIJIEKTYAIbHBIX cUcTeM. HelipoHHBIE ceTH.

AJITOPUTMBI M IPOrPaMMHPOBAHHE

dopmanusanus NOHATUS anroputMma. MammHa TeropuHra Kak yHMBEpCAJIbHas MOJENb
BbruKciieHui. Tesuc Yépua—TrropuHra.

OrneHKa CJIOKHOCTH BBIYMCIICHHH. Bpemsi paboThl U 00BEM HCIONB3yeMOW TaMATH, UX
3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JAaHHbIX. OIEHKa aCUMIITOTHYECKON CII0)KHOCTH
QITOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHON cnoxHocTH. [lepebopubie anroputmsl. [Ipumeps
Pa3IUYHBIX AJITOPUTMOB PELICHMS OAHOM 3aJ]aul, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

[louck mnpocTeIX YHMcCen B 3aJaHHOM [JWAIla30HE C IOMONIbIO AJNTOPUTMA «PELIETO
DparocheHay.

MHoropa3psHbIe [eble Yncia, 3a1a4u JTMHHON apu(METHUKH.

CrnoBapu (accolMaTHBHBIE MAaCCHBBI, OTOOpaxkeHHs). Xom-tabmuiel. [locTpoeHue
an(aBUTHO-4aCTOTHOTO CJIOBAps [ 33JaHHOTO TEKCTA.

Creku. AHanu3 NpaBUILHOCTU CKOOOYHOTO BhIpakeHUsl. Beruncienue apupMeTunieckoro
BBIPA)KEHUSI, 3aIIMCAHHOTO B MOCT(PUKCHOM (opme.

Ouepenu. Micnionp30BaHue ouepenu AJi1 BpEMEHHOTO XPAHEHUS JaHHbIX.

Anroput™mbl Ha rpadax. IlocTpoeHrne MHUHHUMAaIbHOTO OCTOBHOIO JI€pEBA B3BELICHHOTO
CBS3HOIO HEOPHUEHTHpPOBaHHOTrO rpada. KonmuecTBO pa3nMyHBIX MyTed MEXIy BepIIMHAMU
OPUEHTHPOBAHHOTO AlIMKINYECKOro rpada. Anroputm JeHKCTpsl.

HepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BonuHbIe (OMHApHBIE)
nepeBbst. [locTpoeHue nepeBa Ansl 3aJaHHOTO apu(METHYECKOro BbIpakeHUs. PekypcuBHbBIE
anropuTMbl 00Xx0/a Aepesa. VMcnonap3oBaHue creka u ouepenu g 00xoaa aepena.

JluHamuueckoe NpOrpaMMHUpPOBAaHHME KaK METOJ pELIEHUs 3aJad C COXpPaHEHUEM
IPOMEXYTOUHBIX  PE3yJbTaTOB.  3ajaud, pElIaeéMble €  IOMOLIBI0  JUHAMHYECKOIO



POrPaMMUPOBAHUS: BBIYMCIECHUE PEKYPCUBHBIX (PYHKIMM, MOACYET KOJMYECTBA BapHAHTOB,
3a/1a4d ONTUMU3ALIIH.

[lonatue 00 OOBEKTHO-OPHEHTUPOBAHHOM HpOrpaMMUpOBaHUH. OOBEKTHI U KIACCHI.
CgoiicTBa 1 MeTO/1bI 00beKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN aHamu3. PazpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO NoaxoAa. NHKancynsuus, Hacie1oBaHue, MOJIUMOP(PU3M.

Cpenpl ObicTpoii pa3zpaboTku mporpamm. [IpoekTupoBanue uHTEpdeiica MonIb30BaTEINs.
Hcnonb30BaHKe TOTOBBIX YIIPABISIEMBIX AJIEMEHTOB JIJIsl TOCTPOSHUs mHTep(derica.

00630p s3bIKOB TporpamMmupoBanus. [lonsTue o mapaaurmax nporpaMMHUpPOBAHHUSL.

NupopmaninoHHbIe TEXHOJIOTHH

OTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO0  MOJICJIMPOBAHMS:  MOCTAaHOBKAa  3aJlayw,
pa3paboTka MOJIeH, TECTUPOBAHUE MOJIENIH, KOMILIOTEPHBIN IKCIIEPUMEHT, aHAIIU3 PE3YIbTATOB
MOJIETUPOBAHUSI.

Jluckperuszamusi Npu MaTeMaTUYECKOM MOJEIHMPOBAHUM HEMPEPBIBHBIX IPOLIECCOB.
MopnenupoBanue JBWXKEeHHS. MojenupoBaHue OHOJIOTHYECKHX CHCTEM. MaTeMaTudeckue
MOJIEJIA B SKOHOMUKE. BhIuncIuTEIbHBIE SKCIEPUMEHTBI C MOJICIISIMH.

O6paboTka pe3yabTaTOB SKCIEepuUMeHTa. MeTroa HauMeHbIIUX KBaapaToB. OIleHKa
YHCIIOBBIX TapaMETPOB MOJEIUPYEMbIX 00BEKTOB U IIpolieccoB. BoccTaHoBIEeHNE 3aBUCHMOCTEM
10 pe3yJbTaTaM HKCIIEPUMEHTA.

BepositHocTHRle Mozenu. Meronsl Monte-Kapno. MmutanyoHHoe MOAEIMpOBaHUE.
CucreMbl MaccoBOT0 00CITyKUBaHUS.

Tabmuunbie (pensiiiuoHHbIC) 0a3bl JaHHBIX. Tabnuia — MpejcTaBiICHUE CBEACHHN 00
OOHOTHIHBIX O00BekTax. [lome, 3ammch. Kimrou tabmuipel. Pabora ¢ rotoBoi 0a30il MaHHBIX.
3anonHeHne 0a3bl naHHBIX. [loMCK, COPTUPOBKA M (PUIBTPAIS JaHHBIX. 3allPOCHl HA BBIOOPKY
JAaHHBIX. 3aIpOCHI ¢ TapaMeTpaMu. Beraucisiemble MmoJis B 3alpocax.

MHuororabnuunple 0a3bl JaHHBIX. THUMBI CBA3eM MEXmy TaOnuiamMu. BHemHwmi Kirod.
[enocTHOCTH 6a3bl NaHHBIX. 3aMTPOCHI K MHOTOTAOIUYHBIM 0a3aM TaHHBIX.

Nurtepuer-npunoxenus. [IoHaTre 0 cepBepHON U KIIMEHTCKOM YacTax caiita. TexHomorus
«KJIMEHT — cepBep», €€ NTO0CTOMHCTBA U HenocTaTK. OcHOBHI si3pika HTML 1 kackagHbIx TaOIuUIl
cruneit (CSS). Crenapun Ha s3b1ke JavaScript. @opmMbl Ha BeO-CTpaHHIIE.

Pa3smernienne BeO-caiiToB. Yciryra XocTuHra. 3arpyska (aiioB Ha CaiT.

BBox m300pakeHHii C MCIOJIb30BAaHUEM PA3IUUHBIX HUPPOBBIX YCTPOHCTB (UHM(POBHIX
dboToanmaparoB ¥ MHUKPOCKOIIOB, BUJICOKaMEp, CKAHEPOB U APYTUX YCTpoucTB). I'paduaeckuit
penaktop. Paspemenme. KaapupoBanue. HWcnpaBnenue mnepcnekTuBbl. ['mcrorpamma.
Koppekmus ypoBHelt, xoppekuus 1Bera. OOeclBeYMBaHUE I[BETHBIX H300pakeHUU. Peryrib.
Pabora ¢ o6mactsamu. OUIBTPEI.

Mmuorocioitasie n300pakenus. TexcroBeie cioun. Macka cnos. Kanamel. CoxpaHeHue
BbIZIcNICHHONW oOmactu. [logroroBka winmocTpanuii s BeO-callTOB. AHHMHPOBAHHBIC
U300paskeHUsL.

Bekropnas rpaduxa. ITpumuTtuBel. V3MeHeHue mopsaka >7IeMEeHTOB. BrlpaBHUBaHUE,
pacnpenenenne. ['pynnupoBka. Kpusbie. ®opMarbl BEKTOPHBIX PUCYHKOB. Vcmonb3oBaHue
KOHTYpOB. BekTopu3anius pacTpoBbIX H300paKEHUM.

[IpuHUUIIBI TOCTPOEHUSI M PENAKTUPOBAHUS TPEXMEPHBIX Mojeneil. CeTouHble MOIEIH.
Marepuansl. MoaenupoBaHre UCTOYHHMKOB oOcBelleHus. Kamepbl. AJAUTHUBHBIE TEXHOJIOTHMHU
(3D-tipunTepsl). [ToHsTHE 0 BUPTYalbHON PEATBHOCTH U TOTOJHEHHON PealbHOCTH.

[Inanupyemble pe3y/bTaThl

JInuHOCTHBIE pe3yJIbTaThI



JIM4HOCTHBIE PpE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOy4arolIUXCs
PYKOBOJICTBOBAThCS ~ C(HOPMUPOBAHHONH  BHYTPEHHEH  MO3MLMEH  JIMYHOCTH, CHUCTEMOM
[IEHHOCTHBIX ~ OPUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX YOEXKICHUN, COOTBETCTBYIOIINX
TPaJULMOHHBIM IIEHHOCTSIM POCCUHUCKOI0 OOIIECTBA, PaCIIMPEHNE )KU3HEHHOTO OIbITa U OIbITa
NEeSATeNIbHOCTH B TpOIlecce peaju3aluu CpeACTBaMU y4yeOHOro MpeaMeTa OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON IEATEIIbHOCTH.

B pesynbrare m3ydeHuss MHGOPMATHUKHA Ha YpOBHE CpeaHEro oodmiero obOpa3oBaHUS Yy
obyyJaromierocst OyayT chOpMUPOBaHBI CIASAYIOMINE TUIHOCTHBIC PE3YJIbTATHI:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB ¥ OOS3aHHOCTEH, YBa)KCHHE 3aKOHA H
MPaBOMOPSAIKA, COOIIOACHHE OCHOBOIIOJIATAIOMIMX HOPM HMHGPOPMAIMOHHOTO TIpaBa U
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

FOTOBHOCTb MPOTHUBOCTOSITH HJEOJIOTUU SKCTPEMH3Ma, HallMOHAIM3Ma, KceHodoouw,
TUCKPUMHUHAIIMA TIO0 COIMAIIbHBIM, PEINTHO3HBIM, PAcOBBIM, HAIMOHATILHBIM TIPU3HAKAM B
BUPTYaIbHOM IIPOCTPAHCTBE;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOILIEHHWE K MCTOPUYECKOMY HacCJenuio, NocTikeHusM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, TOHUMaHWE 3HAa4YeHWs WH(DOPMATHKM KaK HAyKd B IKHU3HU
COBPEMEHHOTO 00IIeCTBa;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMEBI M IICHHOCTH, B TOM YHCIIe B ceTH VHTepHeT;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

JCTETHYECKOE OTHOIICHHWE K MHPY, BKJIIOYas 3CTETUKY HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTH BOCIIPUHUMATH Pa3lInYHbIC BUBI UCKYCCTBA, B TOM YHCIIE OCHOBAHHOTO Ha
UCIIOJIb30BaHNU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) puznveckoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh 3I0POBOrO M 0Oe30macHOro o0pasza KHU3HH, OTBETCTBEHHOI'O
OTHOILIEHHS K CBOEMY 3/I0pOBBIO, B TOM YHCIE 3a CYET cOOMoJeHus TpeOoBaHMl Oe30macHoM
9KCILTyaTalluu CPEJCTB HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHUECKON M COIMAIBHON HAMPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH H  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
NEeSITENIbHOCTD;

uHTEepec K chepam mpodeccHoHaTbHON NESITeTbHOCTH, CBS3aHHBIM C WH()OPMATHUKOM,
MPOrpaMMUPOBAHUEM W HH(POPMAIIMOHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMHU Ha JOCTHKCHHSIX
HayKu WHGOPMATUKH W HAYYHO-TEXHUYECKOTO MPOrpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymyiei npodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpPa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOrHYeCKOr0 BOCTIMTAHUS

OCO3HaHHE III00ALHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTeil UX pelIeHus, B TOM
yHclie ¢ Y4ETOM BO3MOXKHOCTEH HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHUS HAYKH, JOCTHIKCHHUSIM HAYYHO-TEXHUYECKOTO MPOTpecca U OOIIECTBEHHON MPaKTHKH,



3a CY4€T TOHMMaHHS POJIM HMH(OPMAIMOHHBIX PECYpCOB, MH()OPMAIMOHHBIX IPOLECCOB H
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBHUAX HU(GPOBOHM TpaHchopManuu MHOTHUX chep KU3HH
COBPEMEHHOTO O0IIeCTBa;

OCO3HAaHUE IICHHOCTH HAyYHOH NESTENIbHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOCKTHYIO U
HCCIIEIOBATEIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpomecce moCTHXKEHHSI JMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IPOTPAMMBI IO
uHpopMaTuke y  OOydYalOUIMXCS  COBEPLICHCTBYETCS  AMOILMOHANBHBIA  HMHTEIUIEKT,
HpeAToararoui chOpMUPOBAHHOCTS:

caMopeTyIMpOBaHMUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMeHHe NPUHUMATh
OTBETCTBEHHOCTb 32 CBOE TIIOBEICHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALMH, BKIIOYAIOMIEH CTpeMJICHHE K JOCTH)KEHHIO LENH U YyCHexy,
OIITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/S 3 CBOUX BO3MOXKHOCTEIH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTUX,
YYUTBIBATh €r0 TPU OCYHIECTBICHMM KOMMYHHKAIMM, CIIOCOOHOCTh K COYYBCTBUIO H
CONEPEIKUBAHMIO;

COIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIINX CIHOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C APYTHMH
JIOAbMU, 3a00TUTHCS, IPOSBIISITh HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

MeTtanpeaMeTHbie pe3yJibTAThI
B pesynbrare u3ydeHuss MHGOPMATHUKHA Ha YpOBHE CpeaHEro oodmiero oOpa3oBaHUS Yy

oOyuyaromerocsi OyayT cGOpPMHpPOBAHBI METAalpEAMETHBIE pe3yJbTaThl, OTPaKEHHBIC B
YHHUBEpPCATbHBIX YUY€OHBIX JIEHCTBUSX, @ UMEHHO — IO3HaBaTelbHbIE YHHUBEpCAJIbHbIE yueOHbIE
NEeiCTBUS, KOMMYHHMKAaTHUBHBIE  yHUBEpCAJbHble  yueOHble  JE€HCTBUSA,  pEryJIsTHUBHBIC
YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHSI, COBMECTHAS JCSITEIbHOCTD.

Ilo3naBaTebHBbIE YHHBePCcaIbHbIE YUeOHbIe 1eiCTBUS

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJu3WpOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK WJIM OCHOBAHMS JUIsl CPAaBHEHMS, KJIacCHU(PUKaIUN
1 0000IIEeHH;

OTIPENIETIATH eI JACSITSIBbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTHIKEHUS,

BBIABJIATH 3aKOHOMCPHOCTHU U ITPOTHUBOPCUHS B paCCMATPHUBACMBIX ABJICHUAX,

pa3pabarbIBaTh IUIaH PELICHUs MPOOJIEMBI C YIETOM aHAN3a UMEIOIINXCSI MaTepHaIbHBIX
1 HEMaTepHaAITbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OLICHUBATL PUCKU HOCHGI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJMHUPOBATh W BBIIOJHATH PAa0OTy B YCJIOBUSAX pPEAJbHOTO, BHUPTYAJBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPH PEIICHUH )KH3HECHHBIX MPOOJIEM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaACTh HAaBBIKAMU y‘IGGHO-HCCHeHOBaTeHBCKOﬁ nu HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH
paspenieHus mpo0seM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOHUCKY METOOB
pelieHus MPakTUIECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOIO0B ITO3HAHUS;

OCYHWICCTBJIATL PA3JIMYHBIC BUABI ACATCIBHOCTHU IIO IMOJYYCHHIO HOBOI'O 3HAHUA, €TO
UHTEpIpETalNy, NPeoOPa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CHUTYAIHsIX, B TOM
YUCJIE MPU CO3/IaHUU YICOHBIX M COIUATBLHBIX MPOCKTOB;



(GbopMHpOBATh HAYYHBIA THIT MBIIUICHHS, BIaJICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7adyd B OOpa30BaTENbHOW MAEATEIHHOCTH W
KU3HEHHBIX CUTYaIlHsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3HpOBAaTh 3ajady, BBIIBUTATh
TUNOTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHI sl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHATM3UPOBATh IIOJNIyYCHHBIE B XOJE pEIICHHS 3aJa4yd Pe3yJIbTaThl, KPUTHYCCKU
OILICHUBATh UX OCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABIICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
po)eCCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHWA B I[O3HABATEIBHYI0 M  IPAKTHYECKYIO  00JacTh
KU3ZHEJEATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTATh HOBBIC HJCH, NpEUIaraTh OPUTHHAIBHBIC TOJIXOAbI M PEUICHUS, CTaBHUTh
poOJIeMBI U 33]1a4H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nHpopManmei:

BIQJICTh HABBIKAMU TIONy4YeHUS HMHQPOPMAIMM W3 WCTOYHHKOB pA3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYILIECTBIIATh  TOUCK, aHAJU3, CHCTEMATHU3alUI0 H HWHTEPIPETAINIO
UH(OPMAIIAN Pa3IMYHBIX BUJOB U (OPM IPEIICTABICHIS,

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yu€TOM Ha3HAUYCHUS WH(DOpPMALIUU U [IeTeBOU
ayJUTOPUH, BBIOUPAs ONTHUMAILHYIO OPMY MIPEICTABICHUS U BH3yaTu3alliu;

OILICHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh MH(OpMAIH, €€ COOTBETCTBUE MPABOBHIM U
MOpPaJIbHO-ITHYECKIUM HOpMaM;

UCIIONIb30BaTh CpeICTBa HMH(POPMAIMOHHBIX HM KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOI0JCHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€301TaCHOCTH, THTHEHBI, PECypCOCOCPEKEHUS, TPABOBIX H
STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alIUThl MHGOpMAIUU, HHPOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe el cTBUS

1) oO1ienue:

OCYIIECTBIISATh KOMMYHHKAITUHU BO BCEX cepax KU3HH;

pacmo3HaBaTh HEBEepOAJbHBIE CpeAcTBa OOIICHUS, MOHUMAaTh 3HAYCHHUE COLUATHHBIX
3HAKOB, PACIO3HABAThH MPEINOCHUIKY KOHPIUKTHBIX CUTYAllUH U CMSATYaTh KOH(IUKTHI;

BJIQJIETh PA3IMUHBIMU CIIOCOOaMU OOIICHUS U B3aUMOJICICTBHS, apryMEHTHPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYaTh KOH(JIUKTHBIC CUTYAIUH;

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHAsl IesITeJIbHOCTD:

MOHUMAThH U UCTIOJb30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHOU PaOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHHA ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4jIeHA KOJUIEKTUBA;

NPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUSA MO UX JOCTHKEHHUIO: COCTaBIIATh IUIAH JACHUCTBHUH, PaACHpElesThb POJA C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU pPabOTHI;



OLICHMBATh KaYECTBO CBOETO BKJIAJAa U KaXKJOr0 y4aCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIC TIPOCKTHI, OLCHUBATL UACU C MO3ULUHW HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTpPATETHYECKOE IIOBEIEHHWE B PA3IUYHBIX CHUTYalUsX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)K€HI/I€, 6I>ITB WHUIIUATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

1) camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATh IO3HABATEIBHYIO JESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBAaTH COOCTBEHHBIE 3adadyd B O0Opa30BaTENbHON MAESITETLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PElIeHUs] MPOoOJIeMBbl C YIETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTCHUN;

JlaBaTh OLIEHKY HOBBIM CHTYallHUsM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATb
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCcuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIONB30BAaTh MPUEMBI pedIeKcun
JUISL OLIGHKU CUTYalluH, BHIOOPA BEPHOTO PEILICHHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEILIEHUS 110 UX CHUIKEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB JAEATEIbHOCTH.

3) npuHATHSA ce0s U APYTrUX:

NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI U QPTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIIbTAaTOB JESITEILHOCTH;

puU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.

IIpeaMeTHbIE pe3yabTaThl

B mpouecce wusyuenus kypca HHPOpMaTHKU yriyonéHHoro ypoBHs 6 10 knacce
o0yyaromuMucs OyyT JOCTUTHYTHI CIIEAYIOUINE TPEIMETHBIE PE3YyIbTaThI:

BIIQZICHUE TIPECTABICHUSIMU O POJM HMH(GOPMAIMM W CBS3aHHBIX C HEW NpPOLECCOB B
pUpose, TEXHUKE W OOILIECTBE, MOHATUSAMH «HH(POpMANNi», «MH(OOPMAIMOHHBINA MPOIECC),
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIA 3(PPeKT», «MHPOPMALMOHHAS CHUCTEMay,
«CUCTEMa yIIpaBIICHUI;

BIIaZICHUE METOJaMM TIOMCKa WHGOpPMamuu B ceTh VIHTepHET, yMEHHE KpPUTHYECKU
OLICHMBATH NH(OPMAIHIO, TIOIYYCHHYIO U3 ceTH MIHTepHEeT;

YMCHHUC XapaKTCpU30BaATb OOJIBIIINE JAaHHBIC, MNPUBOAUTL IMPUMCPLI HMCTOYHUKOB HX
MOJIY4YCHHUA W HaANpaBJICHUA HCIIOJIb30BaHUA, YMCHUC KJ'IaCCI/I(bI/II_II/IpOBaTB OCHOBHBIC 3aaaydu



aHaM3a JaHHBIX (IPOrHO3UPOBAaHME, KiIacCU(UKAIUS, KIIacTepu3allusi, aHaJIU3 OTKJIOHEHUIN),
MOHUMAThH TOCIIEIOBATEIFHOCTh PEIICHUs 33aJa4 aHalu3a JaHHBIX: COOp MEPBUYHBIX ITAHHBIX,
OUMCTKAa M OIEHKAa KadecTBa JaHHBIX, BHIOOp W/WIIM TMOCTPOCHHE MOJENH, Mpeodpa3oBaHUe
JTAHHBIX, BU3yaJU3alus JAHHBIX, HHTEPIIPETalus Pe3yIbTaToB;

MOHMMAaHUE OCHOBHBIX MPHUHIMIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIllMOHAPHBIX U  MOOWIBHBIX KOMITBIOTEPOB, TEHACHIMUNA PA3BUTUS  KOMITBIOTEPHBIX
TEXHOJIOTHI;

BJIaJICHHE HaBbIKAMU pabOThl C OMNEPAMOHHBIMH CHUCTEMaMH, OCHOBHBIMU BHAAMHU
IIPOrpaMMHOT0 oOecTieueHus AJis peleHus y4eOHbIX 3a/1a4 110 BRIOpaHHOM cliennaan3aluy;

HAIMYUE TPEJCTABICHUNA O KOMITBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHpE, O
0a30BbIX NMPHHLIMNAX OPraHU3alud U (PYHKIIMOHUPOBAHMS KOMIIBIOTEPHBIX CeTei, 00 o0mux
MPUHLIMIIAX Pa3pabOTKU U (YHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHUI;

MOHMMAaHUE YTPo3 UHPOPMAIIMOHHOM 0€30MacHOCTH, UCIIOIb30BaHUE METOJOB U CPE/ICTB
OPOTHBOACHUCTBUSL 3THM Yrpo3aM, COOJIOJeHHEe Mep O0e30MacHOCTH, MPeAOTBPALIAIONIUX
HE3aKOHHOE PpaCIpOCTPAHEHUE IEPCOHAIBHBIX JaHHBIX, COONIOZCHHE TPEeOOBAaHUI TEXHHUKH
0€30MacHOCTH U TUTUEHBI IPU paboTe ¢ KOMIBIOTEPAMU U APYTUMU KOMIIOHEHTaMH LU(POBOTO
OKpYXXEHHMsI, IOHUMaHHE IPABOBBIX OCHOB HCIOJB30BaHUS KOMIIBIOTEPHBIX IMporpamm, 0a3
JTaHHBIX 1 paboThl B ceTn IHTEpHET;

MOHMMAaHUE OCHOBHBIX NPHUHIIUIIOB JTUCKPETH3AINH PA3IUYHBIX BUIOB HH(POpPMAIH,
YMEHHE OIpenessaTh HHHOPMALUMOHHBIH 00bEM TEKCTOBBIX, IpaUUECKUX U 3BYKOBBIX JaHHBIX
IpU 3aJJaHHBIX MapaMeTpax AUCKPETU3alUd, YMEHHE ONpeAesiTh CPEAHIOI CKOPOCTh Mepeaaun
JAHHBIX, OIIEHUBATh U3MEHEHUE BPEMEHH MEepeIauu IPU U3MEHEHUH HH()OPMAIIMOHHOTO 00bEMa
JTAHHBIX M XapaKTEPUCTUK KaHaja CBSI3M;

YMEHHME HCIONb30BaTh HpPU PEHICHUM 3a/ad CBOMCTBA MO3UIIMOHHOM 3amUCH 4YHCEd,
QIropuTMa MOCTPOCHMS 3alUMCH 4YHCIa B TO3UIIMOHHOM CHCTEME CYHUCICHUS C 3aJaHHBIM
OCHOBAHMEM U MOCTPOCHUS YHCIIA TIO0 CTPOKE, COAEPIKaIel 3auch 3TOr0 YUcia B MO3ULIMOHHOM
CUCTEME CUHCIICHUS C 33JJaHHBIM OCHOBAaHHEM, YMEHHUE BBITIONHATH apu(METHUYECKUE OTepaluu
B MTO3UI[MOHHBIX CUCTEMAaX CUHUCIICHHUS;

YMEHHME BBINOJHATH MNPEoOpa3OBaHUsl JIOTMUYECKUX BBIPAKECHUM, HUCHOIb3YS 3aKOHBI
anreOpbl  JIOTUKH, YMEHUE CTPOHWTH JIOTUYECKOE BBIPAKEHHWE B JTUIBIOHKTHBHOW U
KOHBIOHKTUBHON HOPMAJIbHBIX (opMax MO 3aJaHHOW TaOyiuile WCTUHHOCTH, WCCIEAO0BaTh
0o0yacTb HUCTUHHOCTH BBICKA3bIBAHUS, COJEPXKAILEro IEepPeMEHHbIE, pellaTh HEeCIOXKHbIE
JIOTUYECKHE YPaBHEHUS U CUCTEMbl ypaBHEHU;

NOHMMaHue O0a30BBIX AITOPUTMOB OOpaOOTKM YMCIOBOM M TEKCTOBOH WHpopManuu
(3amMch yMcen B TO3UIMOHHOW CHCTEME CYMCICHHS, HAaXOXJIEHHUE BCEX IPOCTBIX YHCENT B
3aJJaHHOM Jiharia3oHe, 00paboTKa MHOTOPA3PSAIHBIX LIETbIX YHCEN, aHAJIU3 CUMBOJIBHBIX CTPOK U
JIPYTHX), aITOPUTMOB IMOKWCKA U COPTHPOBKU, YMEHHE OMPEIENATh CIOKHOCTh HM3Y4aeMbIX B
Kypce ©a30BBIX QJITOPUTMOB (CYMMHPOBAaHUE 3JIEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JBOUYHBIA MOUCK) M MPUBOIUTH MPUMEPHl HECKOJIBKHUX alTOPHUTMOB
pa3HOM CJI0KHOCTH JJIsl pEILICHUS] OAHOM 3a/1a4uu;

BJIaJICHHE YHUBEPCAIBHBIM S3BIKOM IIPOTPaMMHUPOBAHUS BhICOKOTo yposHs (Python, Java,
C++, C#), npencraBieHussMi O 0a30BBIX THIAX JaHHBIX M CTPYKTypaxX JaHHBIX, YMEHUE
UCITIOJIb30BaTh OCHOBHBIC YNPABJSIOMIME KOHCTPYKIIMM, YMEHHE OCYLIECTBISATh aHAIU3
MPEJIOKEHHOW MPOTrpaMMbl: OMpPENEeNsTh pe3yabTaThl pabOThl MpPOrpaMMbl MPU 3aJaHHBIX
UCXOJHBIX JAHHBIX, OMPEAENATh, MPU KAKUX MCXOJIHBIX JAaHHBIX BO3MOXKHO IIOJIy4YEHUE
YKa3aHHBIX PE3yJbTAaTOB, BBISBIATH NaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OIIMOKE B paboTe
pOrpaMMbl, GOPMYITHPOBATH MPEJIOKEHUS M0 YITYUIICHUIO IPOTPAMMHOTO KOJIa;



YMEHHE CO3JaBaTh CTPYKTYPHUPOBaHHbIE TEKCTOBBIE JOKYMEHTHI M JIEMOHCTPAIIMOHHBIE
MaTepHajgbl C HCIOJIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHE MCMOIb30BaTh IEKTPOHHBIE TAOIMIIBI IS aHAIIW3a, MPEACTaBIeHUs U 00pabOTKI
JMaHHBIX (BKJIIOYasi BBIYUCIIEHHE CYMMBI, CpeaHero apudMeTudyeckoro, HauOONbIIEro Hu
HaMMEHBIIETO 3HAUCHH, pellieHHe YPaBHEHUH, BEIOOP ONTUMAIBHOTO PEIICHUs, TOA00p JTUHUH
TpeHJa, pelIeHne 3a1a4 MPOTHO3UPOBAHUA).

B mpomecce u3yudenus kypca HHPOPMATUKH YIrIIyOJ€HHOro ypoBHs 6 11 Kknacce
oOydaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE TPEIMETHBIE PE3yIbTaThl:

YMEHHUE CTPOUTh HEPAaBHOMEPHbIE KOJbI, JOMYCKAIOUIME OJHO3HAYHOE JEKOIUPOBAHHE
cooOuieHnit (mpeuKCHbIE KOJAbI), MCIOJb30BATh IMPOCTEHIINE KOIbI, KOTOPHIC IO3BOJISIOT
oOHapyXUBaTh U HUCIPABIATH OMMUOKU MpU Mepenade JaHHBIX, CTPOUTH KOJ, 00eCeurnBaOInn
HAaUMEHBIIYI0 BO3MOXHYIO CPEIHIOI0 JJIMHY COOOIEHHUS NMPU W3BECTHOM YacTOTE CHMBOJIOB,
MOSICHSITH PUHITUIIBI PAOOTHI MPOCTHIX ANTOPUTMOB CKATHUS JAHHBIX;

YMEHHUE pellaTh alrOpUTMUYECKHE 33a/Ja4H, CBSA3aHHBIE C aHAMM30M rpadoB (3amaun
MOCTPOCHUS ONTHUMAJIBHOTO IMYTH MEXIy BepUIMHamMHu rpada, ONpelesieHUs KOJIMYecTBa
pPa3IUYHBIX TyTeHd MeXAy BEpIIMHAMHM OPUEHTHUPOBAHHOTO AaIMKIMYECKOro rpada), ymMeHue
UCTOJIBb30BaTh JIEPEBbsI IPH aHAIW3€ W TIOCTPOCHUH KOJIOB M Ui NPEACTaBICHUS
apuMEeTHUECKUX BBIPAXKCHHM, MPU PEIICHUU 3a]a4 MMOMCKA U COPTHUPOBKU, YMEHHE CTPOUTH
JIEpPEeBO WIPHI IO 3aJaHHOMY alTrOpUTMY, pa3paldaThiBaTb U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpPaTEruio Urpbl;

yYMEHHE pa3pabaTbIiBaTh U PEATU30BLIBATH B BUJE MPOTPaMM 0a30BbIE AITOPUTMBI, YMEHHE
UCIIOJIb30BATh B MPOTpaMMax JaHHBIC Pa3IMYHBIX TUIIOB C YU4ETOM OTpaHUYCHUH Ha JHMAna3oH
X BO3MOXHBIX 3HAQUEHUU, MPUMEHATh NpPU PEIIEHUU 3a7ad CTPYKTYpPhl JAHHBIX (CIHCKH,
CIIOBapH, CTEKH, OYepeau, IepeBbs), HCIOIb30BaTh 0a30BbIE OINEpalMd CO CTPYKTypaMu
TAHHBIX, TPAMEHSTh CTaHJAPTHBIE W COOCTBEHHBIC TOAMPOrPaMMBI Ui 0OPabOTKH YMCIOBBIX
JAHHBIX M CHUMBOJIBHBIX CTpPOK, HCIHOJB30BaTh TNpU pa3paboTke mNporpaMM OHUOINOTEKH
MOJAMPOrpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXHOCTH HHCTPYMEHTAIBHBIX CPEACTB CpEIbl
pa3paboTKH, yMEHHE UCIOIB30BaTh CPEJCTBA OTJIAAKH MPOrpaMM B Cpejie MPOrpaMMUPOBaHMUS,
YMEHHE JOKyMEHTHPOBATh MMPOTPAMMEI;

YMEHHUE CO37aBaTh BeO-CTPAHUIIBL;

BJIaJICHHE OCHOBHBIMU CBEJCHHUSAMH O 0a3ax JAAaHHBIX, UX CTPYKType, CPEACTBAaX CO3/JaHUS
1 pabOThI C HUIMHU, YMEHHUE UCIIOJIb30BaTh TAOJIMYHBIE (PEAIMOHHBIE) 0a3bl TAaHHBIX (COCTABIAThH
3ampockl B 0azax JaHHBIX, BBIOJIHATH COPTUPOBKY M TMOUCK 3amUcei B 0a3e JaHHBIX, HATIOIHATh
paspaboTaHHyI0 0a3y IaHHBIX) M CIIPABOYHBIE CUCTEMBIL;

YMEHHE HCIOJIb30BaTh KOMITbIOTEPHO-MaTeMaTHUYEeCKHe MOJENHU JJis aHaiu3a OOBbEKTOB U
npoueccoB:  (GOpMyIHpoBaTh LEdb MOJAEIUPOBAHUS, BBINOJHATH AaHAIU3 PE3Yy/IbTATOB,
NOJYYCHHBIX B XOJI€ MOJICIMPOBAHUS, OLEHUBATh COOTBETCTBHE MOJETH MOJICITUPYEMOMY
00BEKTY HITH MPOLIECCY, MPEACTABIATH PE3YJIbTAaThl MOJACTUPOBAHMS B HATJISIIHOM BU/IC,

YMEHHE OpPraHU30BBIBaTh JMYHOE HHPOPMAIIMOHHOE MPOCTPAHCTBO C HCIOIb30BAaHUEM
Pa3IUYHBIX CPEACTB IUGPOBBIX TEXHOJIOTUH, TOHUMAHUE BO3MOKHOCTEH HHU(PPOBHIX CEPBUCOB
rOCYJapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

NOHMMaHHE OCHOBHBIX MPHUHLUIIOB PabOThI, BOBMOKHOCTEH U OTPaHUYCHUS! TPUMEHEHUS
TEXHOJIOTHI MCKYCCTBEHHOI'O MHTEJUIEKTa B PA3JIMYHBIX OOJACTSIX, HAJIMYHE MPEICTaBICHUN O
Kpyre pemraeMplx 3a7ad MalIuHHOTO OOydYeHHs (pacrmo3HaBaHHs, KIacCH(PUKAIUN U
IPOTHO3UPOBAHMS) HATMUKE MPEICTABICHUI 00 HCIIOIb30BaHUK WH(POPMALIMOHHBIX TEXHOJIOTHMA
B Pa3NIUYHBIX MPO(ECcCHOHANBHBIX cepax.
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Kommnerorep -
YHUBEpCAIbHOE
YCTPOKCTBO 00pabOTKH
TAHHBIX

TpeboBanuss TEXHUKH
0€30MaCHOCTH W TUTHEHBI
npu pabore c
KOMITBIOTEpAaMH U JIPYTUMHU
KOMITOHEHTaMH TG POBOTO
OKPY>KEHHUSI.

[Ipunnuner  paboOTHI
KOMITBIOTEPOB u
KOMITBIOTEPHBIX CHCTEM.
Apxutektypa ¢pon Heiimana.
ABTOMaTHYECKOE
BBHITIOJTHEHUE IPOTPaMMBI
npoueccopom. OnepaTuBHasi,
MOCTOSTHHAS u
JOJTOBPEMEHHAsT ~ TMaMSATh.
Ob6men JTaHHBIMU c
MTOMOUIBIO IIMH.
KonTpomepst BHEIITHUX
yctpoiicT. [Ipsmoii moctyn
K MTaMSATH.

OCHOBHBIE TEHACHIINU
pa3BUTHUS  KOMIIBIOTEPHBIX
texHoJoruil. IlapanenbHbie
BBIYHCIICHUS.
MHoromnponeccopHbie
CUCTEMBI.
CynepKoMIbIOTEPHI.
Pacnipenenénnsie
BBIUHCIIUTENbHbBIE CUCTEMBI U
obpaboTka 0OJBIINX
JTAHHBIX. MoOunsHEIE
U poBBIE YCTPOICTBA U HX
poiib B KOMMYHHKAIUSX.
BcerpoeHHbIE  KOMIIBIOTEPHI.
MUKPOKOHTPOJIEPHI.
PobGoTtusupoBanHbie
MIPOU3BO/ICTBA.

https://resh.edu.ru/ http
://linformatics.mccme.r
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1.2

[IporpammHoe
o0OecrieueHue

https://resh.edu.ru/ http
://informatics.mccme.r
u/course/view.php?id=
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[IporpammHuoe
o0ecriedeHne KOMITbIOTEPOB
U KOMIIBIOTEPHBIX CHCTEM.
Bunet [IPOrPaMMHOI0O
o0ecrnieueHus U ux
HazHaueHne. (OcoOeHHOCTH
MIPOTPAMMHOTO 00€CTICUCHHSI

MOOMIIBHBIX YCTPOMCTB.
[TapannensHoe
IPOrpaMMUpPOBaHUE.

CucrteMHOE€  TIpOrpaMMHOE
obecrieueHue.
OnepanoHHbIe CHUCTEMBEI.

Y TUIuThI. Hpaiisepsl
ycTpoiicTB. MHcTamnmsauus u
JNEUHCTAIUIALNS
MIPOrPaMMHOI0

o0ecrieyeHus.

QDaiIOBbIE  CUCTEMBI.
[IpuHIMOBl pa3MmelieHus u
UMEHOBaHUs  (ailnioB B
JIOJITOBPEMEHHOM aMITH.
[[TaGmoHbl 1y ONMHCAHUS
rpyni (Haisos.

[IporpammHoe
o0ecniedeHue.
JInuensuposanue
MIPOTPaMMHOTO 00€CTICUCHHSI
U OU(POBBIX  PECYpPCOB.
[Iponpuerapuoe u
cB00OOIHOE MPOrpaMMHOE
o0ecniedeHue.
Kommepueckoe u
HEKOMMEpUYEeCcKoe
UCIOJIb30BaHUE
MIPOTPAMMHOTO 00€CTICUCHHSI
u 1udpoBBIX pecypc OB.
OTBETCTBEHHOCTD,
yCTaHaBIIBaeMast
3aKOHOAATEIHCTBOM
Poccuiickoit ®Penepaunu 3a
HEIpaBOMEpHOE
UCIOJIb30BaHUE
MIPOTPAMMHOTO 00€CTICUCHHSI
1 U POBEBIX PECYPCOB.

666 http://kpolyakov.s
pb.ru/school/probook/t
ests.htm

1.3

KomnbrorepHeie cetu
[TpunIUTIBI
MOCTPOEHHUSI U alllapaTHbIC
KOMITOHEHTHI
KOMIIBIOTEPHBIX ceTei.
CereBbie npoTOKOJbl. CeTh
WNutepuer. Anppecanust B

https://resh.edu.ru/ http
://linformatics.mccme.r
u/course/view.php?id=
666 http://kpolyakov.s

pb.ru/school/probook/t
ests.htm
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cetu MHTepHer. IIpoTokosnsl
creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.
Pasnenenne IP-cetu Ha
IOJICETH C MOMOIIBI0 MAaCOK

1.4

IMOJICCTEH. CereBoe
aIMUHUCTPUPOBAHHUE.
[Tonyuenue JAHHBIX 0
CETEBBIX HAaCTPOMKax
KOMIIBIOTEPA. IIpoBepka
HaJU4usl CBS3M C  Y3JIOM
CETH. Onpenenenne
MapuipyTa JIBHKEHUS
ITAKETOB.

WNudopmannonnas

0€301macHOCTD

Buner ngestensHOoCTH B
cetu WurepHer. CepBuUCHI
NHurepHera.
I'eounndopmanonHbie
CUCTeMBI. [ 'eosloKalnOHHbIE
CEpPBUCHI peaIbHOI0 BpEMEHHU
(manpumep, JIOKaLus
MOOHMIIBHBIX Tese()OHOB,
orpezeseHue
3arpyKe€HHOCTH
aBTOMAarucTpaieil),
WHTEPHET-TOPTOBJI,
OpoHUpOBaHHE OWIETOB U
TOCTUHUII.

I'ocynapcTBeHHBIE
AJIEKTPOHHBIE  CEPBUCHI U
ycinyru. CouuanbHble CEeTH —
OpraHu3anus KOJJIEKTUBHOTO
B3auMoeicTBusl 1 oOMeHa
maHHbIMA. CeTeBOU JTHUKET:
mpaBWJia  TIOBEIEHUS B
KHOEPIPOCTPAHCTBE.
[Tpobrema MOUIMHHOCTH
MOJyYeHHON  MH(OpManuu.
OTKpbITBIE 00pa30BaTEIbHBIC

pecypchl.
TexHoreHHnIe u
SKOHOMMYCCKUE YTpO3bl,
CBA3aHHBIC C
HCIIOIL30BaHUEM
nH(pOpPMaIMOHHO-

KOMMYHHKAIIUOHHBIX
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TEXHOJIOTUM. Oo6mue

poOIeMbI 3aIUThI
nHpopmarun "
nH(pOPMaITMOHHOM
0€30MacCHOCTH. CpencrBa
3amMThl  MHpOpManmMu B
KOMIIbIOTEpaXx,
KOMIIBIOTEPHBIX ~ CETAX U
AaBTOMATU3UPOBAHHBIX
MH(POPMALIMOHHBIX
cUCTEeMax. [IpaBoBoe
oOecrnieueHue
MH(POPMAIIMOHHOMN
0€30MacHOCTH.
[IpenoTBpaienne
HECAHKIIHOHHPOBAHHOTO
JOCTyma K JINYHOMN
KOH(HICHIINATEHON
uHboOpMalUY, XpaHseics
Ha NIEPCOHATHHOM

KOMIIBIOTEPE,  MOOMJIBHBIX
ycTporcTBax. BpenoHocHoe
porpaMMHoOe obecrieueHue
U crmocoOsl O0OphOBI ¢ HHM.
AHTHBHPYCHBIE ITPOrPaMMBbI.
Opranuzanus JINYHOTO
apxuBa UHpOpMaLIUH.
PesepBHOE KOMUPOBAHUE.
[TaponpHas 3amura apxusa.
[u¢ppoBanue AaHHBIX.
CuMMeTpHuuHbIE u
HECUMMETpPUYHbIE  IIUQPBHI.
[udpsr mpocToil 3aMEHBI.
Mupp  Hesaps.  udp
Buxenepa. Anroputm
mupposanus RSA.

Hroro no pazneny

24

Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH

21

[IpencraBnenue
uHpopManuu B
KOMIThIOTEpE
Nudopmanusi, naHHbIC
u 3HAHUS.
WNudopmannonnsle
MPOIIECCHI B MIPUPOJIE,
TEXHUKE U OOIIECTBE.
HenpepsiBubie u

19
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JTUCKPETHBIE BEJIUYUHBI U
curHanpl. HeoOxommumocTts

JUCKpPETU3aLNI
nHpopManuu,
MpeIHa3HaYECHHOU IS
XpaHeHus, IepeAadud u

o0paboTku B 1U(POBBIX
cHCTEMax.

JIBonuHOE
KoJaupoBaHue. PaBHOMepHBIE
U HEpaBHOMEPHBIC  KOJBI.
JlexoaupoBaHue COOOIICHUH,
3aIIMCAaHHBIX C IOMOIIBIO
HEPaBHOMEPHBIX KOJZOB.
Ycnosue @ano. [loctpoenue
OJTHO3HAYHO JCKOANPYEMBIX
KOJIOB C TIOMOIIBIO JIEpEBa.
EnnHuner HU3MEPEHUS
KoJIM4ecTBa  MH(OpPMALUH.
AndaBuTHBIA ~ MOIXOI K
OIICHKE KOJIMYECTBA
uHpOpMaLuu.

CucreMbl CUHCIICHMSA.
Pa3pépHyTas 3amuch MLENbIX
U JpoOHBIX  YHCENT B
MMO3UIIMOHHOM CHUCTEME
CUMCJICHHS. CsoiicTBa
MO3UIIMOHHON 3allUCH YHCIIA:
KOJIMYECTBO HU(P B 3aIHCH,
MPHU3HAK JIETMMOCTH 4YHCIa
Ha  OCHOBAaHHE  CHCTEMEI

CUUCJICHUS. AJIropuT™
nepeBojia LEJIoro 4Yucia H3
P-uunoit CUCTEMBI
CUHMCIICHUSI B JIECATHYHYIO.
AJIropuT™ nepeBoia
KOHEeuHON P-wyHoil npobu B
JECATUYHYIO. Anroputm
nepeBoAa LENOro 4Yucia u3
NECITUYHOU CUCTEMBI
cuucieHuss B  P-uunyro.
[TepeBon KOHEYHOU
JIecATUYHON napobu B P-
WYHYIO. JBonuHas,
BOCbMEpUYHAs u
HIeCTHaAaTepUYIHas

CHUCTEMbI CYHCIICHUA, CBA3b




MEXTY HUMH.
Apudmerndeckue ornepanuu
B TIO3UIMOHHBIX CHCTEMax

CUUCJICHUS. Tpoununas
ypaBHOBEIIEHHAs  cHCTeMa
CUUCJICHUS. JIBonuHoO-
JeCATUYHAS cucreMa
CUHCJICHHS.

KoaupoBanue TeKCTOB.
Konuposka ASCII.
OnHoOalTHRIE  KOJMPOBKH.
Crangapt UNICODE.
Konuposka UTF-8.
Omnpenenenue

WH(POPMAITMOHHOTO 00BEMaA
TEKCTOBBIX COOOIIEHUH.
Konuposanue

MU300paKEHUIA. Omnenka
MH(POPMALIMOHHOTO 00BEMaA
rpadUyecKux JaHHBIX [pU
3aJJaHHBIX pa3pelieHud |
riyouHe KOJUPOBaHUs
uBerta. I[BeToBBEIE MOMEIIH.
BektopHoe  koaupoBaHUE.

dopmatbl rpaguIecKux
¢aiinos. TpéxmepHas
rpaduka. ®pakTanbHas
rpaduka.

KoaupoBanue 3Byka.
Onenka HMHPOPMALUOHHOTO
00bEMa 3BYKOBBIX JIaHHBIX
Opyd  3aJaHHBIX  YacTOTe
IMCKPETU3aINN "
Pa3psAIHOCTH KOJUPOBAHUS. .

2.2

OcCHOBBI aJITeOPHI JIOTHKH
Anre6pa noruku. [lonstue
BBICKA3bIBaHUSI.
Bricka3piBaTenbHbIC
dhopmbI (TTpeIUKATHI).
KBaHTOpBI CylIIeCTBOBaHUS
U BCEOOIIIHOCTH

Jlornueckue
OTepalui. Tabmuist
HWCTUHHOCTH. Jlornueckue
BBIPAYKCHHS. Jlornueckue

ToXaecTBa. JlokazaTeabCTBO
JIOTUYECKUX  TOXIECTB C
IIOMOIIIBIO TaOJIALL

14
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HWCTUHHOCTH. Jlornueckue
omepaluy U OmNepaluu Haj
MHOECTBaMHU.

3aKoHBI anreopsl
JIOTHKH. OKBUBAJICHTHbIE
npeoOpa3oBaHUs
JIOTUYECKUX BBIPAKECHUII.
Jlornyeckne ypaBHEHHS U
CUCTEMBI YPaBHECHHUH.

Jlornueckue GyHKINU.
3aBUCHMOCTh KOJIM4YeCTBa

BO3MOKHBIX JIOTMYECKHX
GyHKIMH  OT  KOJHMYECTBa
apryMeHTOB. ITonusie
CHCTEMBI JIOTMYECKUX
byHKIHIA.

Kanonunueckue hopmsr
JIOTMYECKUX BBIPAKCHU.
CosepiiieHHBIE
IU3BbIOHKTHBHBIE u
KOHBIOHKTHBHBIE
HOpMaJbHbIE dbopmsl,

aJIFOpI/ITMBI nux HOCTpOGHI/IH

10 Ta0JINIlE HCTUHHOCTH.
Jlormueckue 37IeMEHTHI

B COCTaBe KOMIIbIOTEPA.

Tpurrep. Cymmartop.
MHoropa3psaHbIii

CyMMarop. ITocTpoenue
CXEM Ha JIOTUYECKUX

JJIEMEHTaX MO 3aJaHHOMY
JIOTHYECKOMY  BBIPa)KEHUIO.
3anuch JIOTUYECKOT0
BBIPDAKECHUS 110 JIOTMYECKOU
CXEME.

2.3

KomnbrotepHas
apudMeTruKa
[IpencraBnenue nenbix
qucen B aMsITH
KOMITbIOTEpA.

OrpaHvyYeHHOCTh JMara3oHa
yucel TMpHd  OTrpaHUYEHUU

KOJIMYECTBA paspsioB.
IlepenonHenue  paspsaHOR
CETKHU. be3snakoBele  u
3HAKOBbIE JTaHHBIE.

3HaKoBbI OHUT. JIBOMYHBIN
JIOTIOJITHUTEIIHLHBIH KOJ
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OTPULIATENBHBIX YUCEN.
[ToOuToBHBIE
JIOTHYECKHE omepanuu.
Jlormueckuii,
apu(pMeTHYECKHI u
LUKIAYECKUM CIIBUTH.
[[IudpoBanre ¢ MOMOIIBIO
MOOUTOBOM oTiepamu
«uckimoyaroniee NJIy.
IIpencrasnenue
BEIIECTBCHHBIX  YHCEI B
maMsTH KOMIIBIOTEPA.
3Havamas 4acTb U MOPSIOK
yuciaa. Jlmana3zoH 3HaYCHUM

BEIIECTBEHHBIX YHCe.
[Tpo6membr XpaHEeHUs
BEIIECTBEHHBIX qHCe,
CBA3aHHLIC C OI'PaHUYCHUCM
KOJIMYECTBA pa3psioB.

Brimonnenue omnepanuid ¢
BEIICCTBEHHBEIMH  YHCJIAMU,
HAKOIUICHHE OIIMOOK TpH
BBIYMCJICHHSX.

Hroro no pazneny

40

Paznen 3. AiiropurMbl 4 IPOrpaMMHUPOB

aHHue

Bsenenue B
IIPOrPaMMHUPOBAHHE
Onpenenenue
BO3MO>KHBIX pE3yJIbTaTOB
paboThI IPOCTEHIINX
JIITOPUTMOB yIpaBiIeHUs
UCIOJIHUTEIIAMH u
BBIYHCIUTEIBHBIX
anroputMoB.  OnpeneneHue
UCXOJOHBIX  JIaHHBIX, IpHU
KOTOPBIX aJITOPUTM MOKET
1aTh TpeOyeMblil pe3yibTar.
Oransel peleHus 3aaad
Ha KOMIIBIOTEPE.
NHCcTpyMeHTaIbHbBIE
CpencTBa: TPaHCIATOD,
OTJIaT4YUK, MPOPUINPOBIIHK.
Kommusiius u
UHTEPIIpETAlMsl  MIPOTPAMM.
BupryanpHble MalIvHBbIL.
WNHTterpupoBanHas

3.1

cpena pa3paboTku. MeTombl

16

0.5
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OTJIAJIKU IIporpamm.

Hcnonb3oBanue
TPACCUPOBOYHBIX  TaOJHII.
OTag0YHbBIN BEIBO/I.
[Tomarosoe BBIIIOJTHEHUE
MPOrpaMMBI. Touku
OCTaHOBA. [TpocmoTp
3HAYEHUI MEPEMEHHBIX.
S3bIK

nporpammupoBanus (Python,
Java, C++, C#). Tunm
JIaHHBIX:  IEJIOYHCIICHHBIE,

BCIICCTBCHHEIC,
CHMBOJIBHEIC,  JIOTUYCCKHEC.
BerBnenns. CrnoxHEBIC
YCIIOBUSL. [uker c
YCJIOBUEM. [ukser o
[IEPEMEHHOM.
Bzanmo3zameHseMoCThb
pPa3IMYHBIX BHJOB IUKJIOB.
NuBapuant [IUKJIA.

CocraBneHue  UUKIA €
WCIIONBb30BAaHUEM  3apaHee
OIPENIEIIEHHOTO WHBAapUaHTa
LUKJIA.

JIOKyMEHTUPOBAaHUE
nporpamm. Hcnosb3zoBanue
KomMmeHTapueB. [loaroroska
OMMCAaHUS MPOTPaMMbI U
UHCTPYKIUHU TUTSE
MOJIb30BaTENS.

AJITOPUTMBI
00paboTKn HaTypaJIbHBIX
qucell, 3alUCaHHBIX B
MO3ULIMOHHBIX cUCTEMax
CUHCIICHHUS: pazOueHue
3alKCH YHUCIIa Ha OTJIEbHbIE
U (PBI, HAXOKICHUE CYMMBI
U TOpousBelneHus U,
HaXO0XICHUE MaKCHUMaJIbHOU
(MUHUMATTBLHOMN ) I PHIL.

Haxoxaenue BCEX
MPOCTBIX YHUCEN B 3aJaHHOM
nuamna3one. IlpencraBnenue
yucia B BUAE  Habopa
IIPOCTBIX COMHOKHUTEIIEH.
Anroputm OBICTpPOTO




BO3BEJICHUS B CTCIICHbD.
OOpaboTka  JTaHHBIX,
XpaHsmmxcs B (haiinmax.
TekcToBbIE ¥ JBOWYHBIC
Gaitbl. daiinoBbie
nepeMeHHbIe (daitioBbie
ykazatenu). UreHme U3
(aiina. 3amuch B daiii.

3.2

BcnomorarensHbie
AITOPUTMBI

Pa3Oouenue 3amaum Ha
noazanaun. IloamporpamMmsl
(mpoutenypbl ¥ (DYHKIHH).
Pexypcus. PexypcuBHbie
00BEKTHI (ppaxransr).
PexypcuBHble nponenypsl U
¢byakuuu.  Mcnons3oBaHue
CTeKa JUIsl  OpTaHHW3aluH
PEKYPCUBHBIX BBI30BOB.

Hcnons3oBanue
CTaHIApPTHOW  OMOIMOTEKH
SI3bIKa  TTPOTPAMMHUPOBAHUSI.
[MogkmroueHne  OUONIMOTEK
MOANPOrpaMM  CTOPOHHUX
MPOU3BOIUTEIIEH.
MoaynbHbIH MIPUHIIAIT
MMOCTPOEHHUSI IPOTPAMM.
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3.3

YuciaeHHble METOIEI
YuciaeHHple  METOBI.
Toynoe u npUOTIKEHHOE
perieHus 3aJ]auu.
YuciaeHHble METOEI
pelIeHNs] YpaBHEHUI: METO]
nepebopa, METO/T
IIOJIOBUHHOT'O JICIICHUS.
[TpubnmmxEHHOE BHIYUCIICHUE
JUTMH KpUBBIX. Bpraucienune
rIomaaen ¢buryp c
IIOMOIIILIO YUCJICHHBIX
METOI0B (meTon
MPSIMOYTOJIBHUKOB, ~ METOJ]
Tpamenwuii). [Touck
MaKcuMyma (MuHUMYMA)
byHKIII OJIHOM
MepEeMEHHON METOIOM
IIOJIOBUHHOTO JICIICHUS.
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3.4

AnTOpUTMBI 00pa0OTKH
CHUMBOJIBHBIX JaHHBIX
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O06paboTka CHUMBOJILHBIX
JNaHHBIX. BcTpoeHnHbie
(byHKIHH sI3bIKA
MPOrPaMMUPOBAHHUS JIJIS
00pabOTKU CUMBOJIBHBIX
CTPOK. AJITOPUTMBI
00pabOTKU CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA
MOSIBJICHUW CHMBOJIA B
CTpOKe, pa3OueHue CTpOKu
Ha CJIOBa IO MPOOETHLHBIM
CUMBOJIaM, TIOUCK
MOJCTPOKH BHYTPU TAHHOM
CTPOKH, 3aMEHA HANJEHHON
MOJICTPOKH Ha APYTYIO
CcTpoKy. I 'eHepanus Bcex
CIIOB B HEKOTOPOM
angasure,
YIOBJIETBOPSOLTUX
3aJlaHHBIM OTPAaHUYEHHUSM.
[TpeoOpa3zoBanue yncna B
CUMBOJIbHYIO CTPOKY U
oOparHo.

u/course/view.php?id=
666 http://kpolyakov.s
pb.ru/school/probook/t
ests.htm

3.5

AAropuT™Mbl 00paboTKH
MacCHUBOB

Maccussl U
MOCJIEI0BATENBHOCTH YHUCEI.
Brruncinenue  0000IIEHHBIX
XapaKTepUCTHK  DJIEMEHTOB
MaccuBa WM  YHCIOBOM
[OCJIEI0BATENBHOCTH
(cymMBl, IIPOU3BEICHNUS,
CpeaHero apu(pMeTu4eckoro,
MUHHMAaJIbHOTO u
MaKCHUMAaJIbHOIO 3JIEMEHTOB,

KOJINYECTBA JJIEMEHTOB,
YIOBJIETBOPSIOLTUX
3aIaHHOMY YCIIOBHUIO).

JInHEeNHbI TOUCK 3aJaHHOTO
3HAYEHHUS B MACCHUBE.

CoptupoBka
OJIHOMEPHOT'O MaccuBa.
[IpocTeie METOEI
COPTHUPOBKH (meTon
My3bIpbKa, METOJ BBHIOODA,
COPTUPOBKA BCTAaBKaMH).
CoptupoBka CIIUSTHUEM.
Brictpas COPTUPOBKA
MaccuBa (anmroputm

QuickSort). JIBONYHBIH

10

35
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MOUCK B OTCOPTUPOBAHHOM
MacCHBeE.
JIByMepHbIE MAaCCHUBBI

(MaTpuiibl). ANTOPUTMBI
00paboTku JIBYMEPHBIX
MacCHBOB: 3aroJIHEHHE
JIBYMEPHOTO YHCIIOBOTO

MaccuBa IO  3aJaHHBIM
MpaBWJIaM, TIOUCK 3JIEMEHTa
B JBYMEPHOM  MAacCCHUBE,
BBIYUCIICHHEC MaKCUMyMa
(MUHUMYMa) W CYMMBI

DJIEMEHTOB JBYMEPHOTO
MAaccCHBa, MepecTaHOBKA
CTPOK u CTOJIOLIOB

JIByMEpPHOTO MaCcCHBA.

Hroro no pazneny

44

Pa3zp

ej1 4. UndopMannoHHble TEXHOJIOTHI

41

O0OpaboTKa TEeKCTOBBIX
JTOKYMEHTOB
TekcToBbIi

npoueccop. PenaktupoBanue
" ¢dopmaTupoBaHue.
ITpoBepka opdorpadun u
rpaMMaTHKH. CpencrtBa
MOMCKa M AaBTO3aMEHBI B
TEKCTOBOM IIPOLIECCOPE.
Hcnonb3oBanue CTUJIEN.
CTpyKTypHUpOBaHHBIE
TEKCTOBBIE JOKYMEHTHI.
CHocKH, OrJIaBJICHHE.
KomnexktuBHas pabota c
JOKYMEHTaMHU.
HNucTpymeHThI
PELIEH3UPOBAHMUS B
TEKCTOBBIX IpoLeccopax.
OO6raunbie CEPBUCHI.
HenoBas Mepenucka.
Pecepar. [TpaBuna
[UTUPOBAHUSI WCTOYHUKOB U
oopmIIeHUS
oubmmorpaduueckux
CCBUIOK. Odopmiienue
CIIMCKa JTUTEPATYPHI.
3HaKOMCTBO c
KOMIIBIOTEPHOU BEPCTKOM
TEKCTA. TexHuueckue
CpeAcTBAa  BBOJA  TEKCTa.

2.5
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Crennanu3upoBaHHbIE
CpeAcTBa  pENaKTUPOBAHMS
MaTeMaTH4eCKUX TEKCTOB.

4.2

AHanmu3 JaHHBIX

Ananmus AHHBIX.
OcHOBHBIC 3aJaud aHaIM3a
JTAHHBIX: TIPOTHO3UPOBAHME,
KIacCUpUKALIUS,
KJIacTepHU3aIlHs, aHaIu3
OTKJIOHCHMH.
IlocienoBaTenbHOCTE
pelieHus  3a7ad  aHauu3a
JTAHHBIX: CcOOp TMEPBUYHBIX
JAHHBIX, OYMCTKA U OI[CHKA
KadyecTBa JIaHHBIX, BBIOOD
W/WIM TIOCTPOEHUE MOJIEINH,
npeoOpa3oBaHWe  JTaHHBIX,
BU3YaIH3aIus JIAHHBIX,
WHTEPIpETaIus
pe3ynbraToB. IIporpammHubie
cpencTBa n WHTEpHET-
CepBUCHl i1 00pabOTKH H

MPEICTaBICHUS NAHHEIX.
Bomabpmume JaHHBIC.
MarmuaHoe oOyJeHwue.

NHTennekTyalbHbld  aHAIU3
JAHHBIX.
AHanu3  JaHHBIX C

ITOMOIIILIO AJICKTPOHHBIX
TaOJIHIL. Brranciaenue
CYMMBI, CpEeIHETO
apu(pMETHUECKOTO,
HanOOJIBIIIETO
(HauMeHbIIEro)  3Ha4YeHUs
yarna3oHa. Brruncnenue
KO3 pHUIMEHTa KOPpENILUuU
JIBYX PAIOB JaHHEBIX.

[ToctpoeHne  cTOMOYATHIX,
JUHENYaThIX U  KPYTOBBIX
IAarpamM. [Toctpoenune
rpadukoB ¢pynkumii. [Togdbop
JUHUWA TpEeHAa, pElIeHUE
3aJ1a4 MPOTHO3UPOBAHUSI.
HucneHHoe pemieHue
YpPaBHEHUH € MOMOIIBIO
noxdopa mapameTpa.
OnTumu3anus Kak MoucK
HaWJTy4dlIero peieHus B
3aJJaHHBIX YCIOBUSIX.
LeneBas pyHKIMA,
orpannyeHus. JlokanbHbIe
1 1710027 TbHBI MUHUMYMBI
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1eneBoi GyHKIIUH.
Pemenue 3ama4
OIITHMU3ALIMH C IIOMOIILIO
AJIEKTPOHHBIX TAOJIHII.

Hroro no paszneny

14
PesepBHoe Bpems 14
OBIIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME 136 215
11 kaacce

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB KoHTpo MpaxTHye (undposbie)
n/m | ¥ TEeM MPOrpamMMmbl Beero | JaLHBIE CKHe o0pa3oBaTejibHbIE
padoThI padoThI pecypcebl
Pazgen 1. TeopeTndeckne 0CHOBbI HH(pOPMATHKH
WNndopmanus u
nH(pOpMaIMOHHBIE
MPOLIECChHI
Teopetnueckue
MOJIXOJTBI K OLIEHKE
KOJMYecTBa  HMH(QOpPMAIIUH.
3aKoH aJTUTUBHOCTHU
uHpOpMaLIUH. dopmyna
Xaptmu. HWudopmarnus wu
BEPOSATHOCTb. dopmyna
[llennoHa.
https://resh.edu.ru/ ht
AJNTOPUTMBI  CKATHUS —y -
p://informatics.mcc
naHHbix. AnroputM RLE. me.ru/course/view.p
Anroput™ XadpPmana. hp?id=666 http://kpo
Auroputm LZW. lyakov.spb.ru/school
11 | AJITOpHTMBI CKaTHS JaHHBIX 10 25 /probook/tests.htm ht

C TOTepsMHU. YMEHBIICHHE
TTyOUHBI KOJIMPOBAHUS
uBera. OCHOBHBIE  HJEU

anroputmoB cxatusi JPEG,
MP3.

CkopocTs  mepenadu
NaHHBIX. 3aBUCUMOCTH
BpEMEHU nepeaadu oT

nH(popManoHHOTO 00BEMA
JaHHBIX U  XapaKTEPUCTHK
KaHasa cBs3u.  [Ipuumzbl
BO3HUKHOBEHUS OMIMOOK IpH
nepenaye AaHHbIX. Kogpl,
MO3BOJISIOIINE

OoOHapy>KUBaTh U UCIPABIATH

tps://kompege.ru/ htt
ps://ege.fipi.ru/bank/
index.php?proj=B9A
CASBBB2E19E434
CD6BEC25284C67
F
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OLIMOKH, BO3HHUKAIOIINE TPU

Hepez[aqe JAHHBIX.
Paccrosiane X5MMHUHTA.
Konunposanue C

noBTOpeHreM OuTOB. Kogbl
XOMMUHTA.
Cucrembl. KOMIOHEHTHI
CHCTEMBI M UX
B3aNMMO/CHCTBHE.
CuctemusIii 3 dekr.
YnpasieHnue Kak

1.2

nH(OpMaITMOHHBII

nporecc. O6paTHast CBA3b.

MonaenupoBanue

Mopenun u

MOJIEITUPOBAHUE. Lenn
MOACIINPOBAHUA.
CootBercTBUE MOJeIn
MOJCIIUPYEMOMY  OOBEKTY
WIH poLeccy, LeH
MOACIINPOBAHUA.

dopmanuzanys MPUKIATHBIX
3a/1ad4.

[IpencraBnenue
PE3yNIbTaTOB MOJICTUPOBAHUS
B BHIE, YyIOOHOM JuId

BOCTIPUATHUS YeJIOBEKOM.
['padpuaeckoe
IpeCTaBICHNE TAaHHBIX
(cxembl, TabaHIIbI, TPadUKN).
['padsr. OcHOBHBIE
noHsATUsA. Buael  Tpados.
Onucanue rpadoB c
MIOMOILBIO MaTpPHII
CMEXHOCTH, BECOBBIX
MaTpHIl, CIIUCKOB
CMEXHOCTH. Pemenue
AITOPUTMUIECKUX 3amad,
CBS3aHHBIX C  aHAJIN30M
rpagoB (moctpoenue
ONTUMAJIBHOTO TYTH MEXIY
BEpILIMHAMU rpada,

OlpeneieHne  KOJIMYecTBa
pPa3IUYHBIX MyTeH MexXay
BEpILIMHAMU
OpPUEHTHPOBAHHOTO
AIMKJINYECKOTOo rpada).
HepeBbsi.  bunaphoe
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nepeBo. JlepeBpsd moOuCKa.
Criocobb1  00xoma  zepesa.
[IpencraBnenue
apupMeTHUIECKUX
BBIDAKEHHUM B BHJE JEpEBa.
JluckpeTHble  UIpBl  ABYX
UTPOKOB c MOJTHOMN
uHpopmanueit. Iloctpoenue
nepeBa nepedopa BapUaHTOB,
ONMCAHUE CTPATETUU WIPHI B

TaOTMIHOU dbopme.

Borpeiiasie u

MPOUTPHIIIHEIE MO3ULIUH.

BriurphiiiHeie cTpaTeruu.
CpencrBa

HCKYCCTBEHHOT'O

MHTEJICKTA. CepBuchl

MallMHHOIO  IIepeBoja |
pacro3HaBaHUs YCTHOU PEUH.

KoruurusHbie CCPBHCHI.
NneHtudukanuss ©H  TOHUCK
U300paKeHHIA,
pacno3HaBaHUE JIUIL.
CamooOyuaromuecs

cuctembl.  VIcKycCTBEHHBIM
MHTEJUIEKT B KOMITbIOTEPHBIX
urpax. Hcnons3zoBanue
METOJI0B HMCKYCCTBEHHOTO
WHTEJUICKTa B OO0yYarommx
cucremMax. lcnomnp3oBaHue
METOJIOB HCKYCCTBEHHOTO

MHTEIJICKTa B
poboroTexnuke. MHTEpHET
BEILEH. IIepcrieKTUBBI

Pa3sBUTUA KOMIIBIOTCPHBIX
UHTEJJICKTYaJIbHBIX CHUCTEM.
Heiiponnsie cetu.

Hroro no pasneny

18

Pa3gen 2. ANrOpUTMBI H IPOrPAMMHPOB

aHHue

2.1

DJIEeMEHTHI TEOPUH
ITOPUTMOB

dopmanuzanus
MOHSITUS aNropuTMa.
Mamuna  TeropuHra  Kak
YHUBEpCalbHas MOJIEJTb
Bbluncaenuii. Tezuc YUépua—
Trropunra.

https://resh.edu.ru/ ht
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tps://kompege.ru/ htt
ps://ege.fipi.ru/bank/
index.php?proj=B9A
CASBBB2E19E434



https://resh.edu.ru/
http://informatics.mccme.ru/course/view.php?id=666
http://informatics.mccme.ru/course/view.php?id=666
http://informatics.mccme.ru/course/view.php?id=666
http://informatics.mccme.ru/course/view.php?id=666
http://kpolyakov.spb.ru/school/probook/tests.htm
http://kpolyakov.spb.ru/school/probook/tests.htm
http://kpolyakov.spb.ru/school/probook/tests.htm
https://kompege.ru/
https://kompege.ru/
https://ege.fipi.ru/bank/index.php?proj=B9ACA5BBB2E19E434CD6BEC25284C67F
https://ege.fipi.ru/bank/index.php?proj=B9ACA5BBB2E19E434CD6BEC25284C67F
https://ege.fipi.ru/bank/index.php?proj=B9ACA5BBB2E19E434CD6BEC25284C67F
https://ege.fipi.ru/bank/index.php?proj=B9ACA5BBB2E19E434CD6BEC25284C67F

OueHka  CJIOXHOCTH
BhIYUCIICHUH. Bpemst paboTh
u  00béM  HCHOJB3yeMOU
naMsTH, UX 3aBUCUMOCTh OT
pa3mepa MCXOJHBIX JaHHBIX.
OueHka  acHMITOTUYECKOU

CJI0HOCTHU aJITOPUTMOB.
AJITOpUTMBI
MOJIMHOMHUAIBHOMN
CJIO’KHOCTH. [lepebopubie
AJITOPUTMBI. [Tpumepsl
Ppa3IUYHbBIX aJIITOPUTMOB

pelIeHuss  OJHOW  3aJ1ayw,
KOTOpBIE MMEIOT PA3IUYHYIO
CJII0)KHOCTB.

[Torck mpocThIX YMCen
B 33JaHHOM JMana3oHe C
MIOMOIIbIO anropuTMa
«pemeTo Iparochenar.

MHoropa3psiiHble
Lesble qyucna, 3a/1auu
JUIMHHOU apu(METHUKH.

CD6BEC25284C67
F

2.2

ANTOPUTMBI U CTPYKTYPbI
JaHHBIX

CrnoBapu
(accormaTBHBIC  MAaCCHBHI,
OTOOpaXKeHUS). Xo-
TaOJIULIBL. [TocTpoenue

aJ1(haBUTHO-4aCTOTHOTO
cioBaps AN 3aJlaHHOTO
TeKCTa.

Creku. AHanmu3
MPaBUILHOCTH  CKOOOYHOTO
BBIpaXCHHS.  BbIuncieHue
apuMeTUIECKOTrOo
BBIPQXXCHUS, 3alMCAHHOTO B
nocThuKCcHOU popme.

Ouepenu.
Hcnonp3oBanue ouepenu AJist
BPEMEHHOTO XpaHeHUs
JTAHHBIX.

AnTopUTMBI Ha
rpadax. [TocTpoenue
MUHUMAQJIBHOTO  OCTOBHOTO
nepeBa B3BEIICHHOTO
CBSI3HOTO

HEOPHEHTHUPOBAHHOTO Tpada.
Konunuectso pa3IMYHBIX
nyTed MEXIy BEpIIMHAMU
OPUEHTHPOBAHHOTO

28

10
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AIUKJINYECKOTO rpada.
Anroput™m JlefKcTphl.
Hepebsi. Peanuzanus

Jepesa C MIOMOIIBIO
CCBUIOYHBIX CTPYKTYD.
JBonuHbIE (OuHapHbBIC)
nepesbsi. [loctpoenue nepepa
TUTSE 3aJ1aHHOTO
apuMeTUIECKOTro

BBIpA)KEHUs.  PexkypcuBHbIE
aNrOpUTMBI 00X0/1a JIepeBa.
Hcnonp3oBaHne CcTeka U
odepeau st 00xoja nepesa.
JnHamuyeckoe
MPOrPaMMHUPOBAHUE KaK
METOJI pelleHus 3agad C
COXpaHEHUEM

MIPOMEKYTOUHBIX
pe3yJIbTaTOB. 3anaum,
pelmraeMpie ¢ TTOMOIIBIO
JUHAMHYECKOTO
IPOrPaMMHUPOBAHHS
BBIUMCIICHHE  PEKYPCHUBHBIX
byHKIHH, [IOJACUYET
KOJIMYECTBA BapHaHTOB,

3aa4d ONTHUMU3ALNH.

2.3

OCHOBBI 00BEKTHO-
OpPUEHTUPOBAHHOTO
IpOrpaMMHUPOBAHUS
Ilonstue 00  OOBEKTHO-
OPUEHTHPOBAHHOM
POrPaMMHUPOBAHUU.
OOBEKTEI u KJIaCCHI.
CBoiicTBa u METOIbI
00BEKTOB. OOBeKTHO-
OpPUEHTHUPOBAHHBIM  aHAJU3.
PazpaboTka mporpaMMm Ha

OCHOBE 00BEKTHO-
OPUEHTHPOBAHHOIO MOJIX0/1A.
Nuxancynsnus,
HacJe/I0BaHUeE,
noyimMophu3m.

Cpenpl ObICTpOI
pa3paboTku Mporpamm.
IIpoexTupoBanue
uHTepdelica MOoab30BaTEIIs.
Hcnonb3zoBanue TOTOBBIX
yIpaBIIsieMbIX 3JIEMEHTOB
TUTSE MOCTPOEHUS
uHTepdeiica.

0030p S3BIKOB
POrpaMMUPOBAHHSI.

16

4.5
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[TonsiTue 0 mapagurmax
HpOorpaMMUPOBAHUS.

Hroro no pazneny

50

Pa3nen 3. UnopmManmoHHbIE TEXHOJIOTHHA

Komnerorepho-

MaTeMaTU4YecKoe

MOJIETUPOBaHUE
Oransl KOMIIbIOTEPHO-
MaTeMaTHU4eCKOTo
MOJICJIUPOBAHUS: TOCTAHOBKA
3a/1auu, pa3paboTKa MOJEIH,
TECTUPOBAHUE MOJEIIH,
KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHau3
pe3yNbTaToB
MOJICIIUPOBAHUS.
Huckperuzanus npu
MaTeMaTU4eCKOM
MOJIETUPOBAaHUH
HEMPEPHIBHBIX  IPOLIECCOB.
MonenupoBaHue IBUKEHUS.

https://resh.edu.ru/ ht
tp://informatics.mcc
me.ru/course/view.p
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lyakov.spb.ru/school

MopenupoBaHue
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SKCIEPUMEHTHI C MOJICIISIMHU. CD6BEC25284C67
Ob6paboTtka E
pe3yabTaTOB AKCIEPUMEHTA.
MeTton HaNMEHBIIIHX
KBaJ[paTOB. OrneHka
YHCIIOBBIX [mapaMeTpoB
MOJICIIUPYEMBIX OOBEKTOB U
npoueccos. BoccranoBieHnne
3aBUCUMOCTECH 3 {0)
pe3ynbTaraM dKCIEPUMEHTA.
BeposrHocTHbIE
monenu. Mertonsl MoHTe-
Kapuo. Wmuranmonnoe
mozaenupoBanue.  CucreMbl
MacCOBOTO OOCITY)KHBaHUS.
baspl nanHbBIX https://resh.edu.ru/ ht
TabIuubbIe tp://informatics.mcc
me.ru/course/view.p
) Oasel hp2id=666 http://kpo
AQHHBIX. Tabmuma - lyakov.spb.ru/school
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3.2 10 . "
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Tabymuel. Pabora ¢ roroBoit
0a30il [MaHHBIX. 3allOJIHEHUE
0a3bl JTaHHEBIX. Ilowuck,
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