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HudpoBasi rpaMOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTUMH
KOMITOHEHTaMH IIU(PPOBOTO OKPYKEHUSI.

[TpuHIMOBl pabOThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. ApXUTEKTypa (oH
Helimana. ABTOMaTH4€CKOE BBIIIOJHEHUE POrpaMMbl IporeccopoM. OnepaTuBHasi, OCTOSHHAS
U JoiaropeMeHHas namsatb. OOMEH HaHHBIMH C NOMOINBIO IIKMH. KOHTposuiepsl BHELIHMX
ycTpoucTB. [IpsAmoil 1oCTyI K maMATH.

OcHOBHBIE TEHIEHIMU pPa3BUTHA KOMIBIOTEpPHbIX TexHosnoruil. IlapamiensHbie
BblUKCICHUs.  MHoromnpouneccopubie  cuctembl.  CynepkommbroTepbl.  PacnpenencéHnbie
BBIYUCIIUTENbHbIE CUCTEMBI M 00paboTKa O00JBIIMX JaHHBIX. MOOHIIbHBIE IIU(PPOBBIE YCTPOKCTBA
U UX Ppoidb B KOMMYHHUKaUuAX. BcTpoeHHble KOMIBIOTEPBL. MUKPOKOHTPOIIIEPHI.
Pob6orusupoBanHbie NpOM3BOACTBA.

[IporpamMHOe oOecrieueHHME KOMIBIOTEPOB M KOMIBIOTEPHBIX  CUCTEM. Bujbl
IpOrpaMMHOro obecredeHuss U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOrO ObOecredeHus
MOOWIBHBIX ~ ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE MPOrpaMMHOE
oOecneuenue. OnepanuoHHbIE cHUCTEMBl. YTHIUTHL JlpaiiBepbl ycTpoiicTB. MHctammsuus u
JEUHCTAIUISILMS IPOTPAaMMHOTO 00€CIeUeHHMS.

daiinoBble cUCTeMbI. [I[pHHIMIIBI pa3MeEICHUS 1 KMEHOBaHUs (paiijioB B JIOJITOBPEMEHHOM
namsatu. [llabnons! 1y1s onucanus rpymn Qaitios.

[IporpammMHuoe obecnieuenue. JIneH3npoBaHue MPOrpaMMHOTO 00ECTICYCHHS U U(PPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoaHOe mporpamMmHoe oOecrneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro olecreyeHus U LHU(POBBIX PECypcoB.
OTBeTCTBEHHOCTh, YCTaHABJIMBaeMas 3aKoHoJaTelnbcTBOM Poccuiickoit ®enepanuu  3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOrPaMMHOI0 o0ecriedeHnst U HU(POBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUST W allapaTHbIE KOMIIOHEHTBHI KOMIBIOTEPHBIX ceTell. CeTeBble
nportokonbl. Cerb UuTepHeT. Anpecanus B cetn MurepHer. [Iporokounsl creka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Pasnemenne IP-cetm Ha moacetn ¢ OOMOINBIO Macok moxacereii.  CereBoe
agMuHKMCTpUpoBaHue. IlolydeHne NaHHBIX O CETEBBIX HACTpoiKkax Kommbrorepa. IIposepka
HaJIM4Ms CBSA3HM € y3JI0M ceTu. Onpenenenne MapipyTa IBUKEHUS TTaKETOB.

Bunst gestenpHoctT B cetu Wurtepuer. CepBuchl WutepHera. I'eomHdpopmanmionHbie
CUCTEMBI. ['€OJIOKAI[MOHHBIE CEPBUCHI PEAIbHOTO BpPEMEHHM (HAampHUMep, JIOKAUs MOOMJIbHBIX
Tene(pOHOB,  ONpeJeNieHHe  3arpy>KeHHOCTH  aBTOMAarucrpajieil),  HMHTEepPHET-TOProBIl,
OpoHMpOBaHUE OMJIETOB U TOCTUHHUII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE cepBUCHl U yciayru. ColuanbHble CETH — OpTraHU3alus
KOJUJIEKTUBHOT'O B3aMMOJEHCTBUS M oOMeHa JaHHbIMHU. CeTeBOW STHKET: MpaBHJia MOBEACHUS B
kubepnpoctpanctBe. I[lpobrema mOATMHHOCTH mMONMydyeHHOH uHGpopMauuu. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHblE W DKOHOMHMYECKHE  YIpO3bl, CBSI3aHHbIE C  HCIOJb30BaHUEM
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TeXHOIOTHi. O01ume npo6sieMsl 3aiUThl MHPOpMaLUK 1
uHpopManMoHHOM Oe3omacHocTu. CpezacTtBa 3amMThl  HMHGQOpPMAMM B KOMIBIOTEpax,



KOMIIBIOTEPHBIX CETSIX W aBTOMAaTU3MPOBAHHBIX HMHPOPMALMOHHBIX cHucTeMax. IIpaBoBoe
obecrnieueHrne HHHOPMAIMOHHON OE30MMaACHOCTH.

[IpenoTBpamieHrne HECAHKIMOHUPOBAHHOTO JOCTyNa K JHMYHOW KOH(HICHIMATIHHON
UHpOpMALMY, XpaHALIEWCs Ha IEpCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOHCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M cnocoObl OOpbObl ¢ HUM. AHTHUBHUPYCHbBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopMmanuu. PesepBHoe konupoBanue. [laponbHas
3allUTa apXuBa.

Iudpoanue nanHbix. CummeTpuuHble U HecuMMeTpuuHble mugpsl. [Hudpsr npoctoit
samensl. [udp Lezaps. Hudp Bwkenepa. Anropurm mudposanus RSA.

Teopernueckne 0ocHOBbI MHPOPMATHKH

WNudopmanus, nanasle u 3HaHusA. MH(pOpMaIMOHHBIE MPOLECCH B MPUPOJE, TEXHHUKE U
oOmiecTse.

HenpepbiBHbIE U JUCKpETHBIE BEIMUYMHBI U cUrHaibl. HeoOXOAMMOCTh AMCKpEeTH3aluu
uH(popMaluu, NpeJHa3HAYEHHOM JIUIs XpaHeHUs], iepeau 1 00paboTKU B U(PPOBBIX CUCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOLIEHNH, 3aIIMCAHHBIX C TMOMOIIbI0 HEpaBHOMEPHbIX KoAoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. ENMHMIIBI M3MEpEHMs KOJIMYECTBa
uHpopManuu. AnpaBUTHBIA MOIX0/ K OIIEHKE KOJINYeCTBA HH(DOpMAIIH.

Cucremsl cuucneHus. Pa3BépHyTas 3amuCh LEIbIX M JPOOHBIX YHMCEN B MO3ULMOHHOU
cucreMe cuucieHuss. CBOICTBa MO3UIIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3alUCH,
IIPU3HAK JEIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMBI CUMCIICHHs. AJTOPUTM IIE€peBOJa LIEJIOro
ymciia u3 P-nyHOM cUCTEMBI CUMCIIEHUS B IECATHUHYIO. AJITOPUTM IIEPEBOJa KOHEUHOM P-1nuHoit
IpoOu B AECATUYHYIO. AJTOPUTM MEPEBO/IA LEIOTO YKCIIa U3 IECATHYHON CHCTEMBI CUUCIICHUS B
P-nunyto. [lepeBox koHeuHOW aecATHYHOM ApoOu B P-nunyro. JIBomdHas, BOCbMEpUYHAs U
HIECTHAIATepUYHasi CUCTEMbl CUMCIICHUS, CBA3b MEXAY HUMU. Apu]MeTHUecKue ornepanuu B
MO3UIMOHHBIX CHUCTEMaxX cuucieHus. TpouyHas ypaBHOBEIICHHAas CHCTEMa CYHCIICHUS.
JIBOMUHO-IECATUYHAS CUCTEMA CUUCIICHUSI.

KonupoBanue TtekctoB. KomupoBka ASCIl. OpnoOGaiitHble koaupoBku. CraHmapr
UNICODE. KomupoBka UTF-8. Ormpenenenue uHGPOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOLIEHUH.

KoaunpoBanue nzobpaxenuil. OueHka HHPOPMAIIMOHHOTO 00bEMa rpadUyecKuX JaHHBIX
OpU 3aJaHHBIX pa3pelleHud U TIyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmarsl rpapudeckux aiinos. TpéxmepHnas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. OrieHka WH(POpMAIMOHHOTO OO0BEMA 3BYKOBBIX JaHHBIX TMIPHU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. Bbicka3bpiBaTenbHble (HOpMBI (IPEAMKATBHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue omepanuu. Tabmuipsl uctTuHHOCTU. Jlornueckue BuIpakeHUs. Jlormueckue
TokJecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXAECTB C TIOMOIIbIO TaOJHI] HMCTUHHOCTH.
Jlornueckue onepanuu 1 ONEPALUU HaJ MHOXKECTBAMH.

3aKkoHBl anreOpsl JOrMKH. DKBUBAJIEHTHBIE MPEOOpPa3OBaHMs JIOTHUYECKUX BBIPAKECHHIH.
Jlornueckuie ypaBHEHUs U CUCTEMBI YPAaBHEHMIA.

Jlornueckue (QyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKMX (YHKIHMH OT
KOJINYeCTBA apryMeHTOB. [1oyiHbIE CHCTEMBI JIOTHYeCKUX (YHKIUH.

Kanonnyeckue ¢Gopmbl JIOTH4eCKUX BbIpakeHUd. CoBeplIeHHbIE IU3bIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (DOPMBI, AITOPUTMBI UX TOCTPOEHHUS 0 Ta0JINIIe UCTUHHOCTH.



Jlornyeckue 3neMeHThl B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoropaspsiaHblil
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aMKUCh JIOTHUYECKOTO BBIPAXKEHUS I10 JIOTHYECKOM cXeMme.

[IpencraBnenue Henbix YUcen B MaMITH KOMIIbioTepa. OTpaHUYEHHOCTh JUANa30Ha YUCe
IIpU OTPaHUYECHUM KOJIMYECTBa pa3psanoB. llepenonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JAHHBIC. 3HAKOBBINA OUT. [IBOMUHBIN JOTIOHUTEIHHBINA KO OTPUIIATEIIEHBIX YUCEIL.

[ToGuToBBIe NOTMYECKHE omepanuu. Jlormdeckuid, apudMeTHUecKuii W NHUKIUYECKUN
casury. [IudpoBanue ¢ momorbo MOOUTOBO ornepaluu «uckovatomee NJINy.

[IpencraBneHre BEHIECTBEHHBIX YHCEI B IAaMATH KOMIIbIOTEpA. 3Hauvamas 4acTb M
NOopsANOK uMcia. Jlmanma3oH 3HAueHHMH BEUIECTBEHHBIX uwuced. [IpoOnembl XpaHeHuUs
BEUIECTBEHHBIX YHCEN, CBSI3aHHBIE C OrPAaHUYEHHUEM KOJIMYECTBAa pa3psaoB. BelnosnHeHue
orepanuii ¢ BelEeCTBEHHbIMU YHCIIaMH, HAKOIIJICHHE OIUOOK MPU BBIUMCICHUSIX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OmnpeneneHne BO3MOXHBIX PE3yIbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB YIPABIIECHUS
WCIIOJIHUTENIAIMU W BBIYUCIUTEIBHBIX alropuTMoB. OrmpenesieHne HMCXOIHBIX JaHHBIX, IMPHU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYEMbIil pe3ybTar.

Ortanbl pelleHds 3aJad Ha KomibroTepe. MHCTpyMeHTanbHbIE CpeACTBa: TPaHCIATOP,
OTIAAYUK, TPOGUINPOBIIMK. KOMIMISAIUMS ¥ HWHTEpHpeTanus MnporpaMMm. BupryaibHbIC
MAIITUHBI.

WuterpupoBanHas cpena paszpaboTkd. Mertonbl oTiaaku mporpamm. lcmonb3oBaHue
TpaccupoBOYHBIX TaOmuil. OTianouHslii BeIBOJ. [lomiaroBoe BhIMOIHEHHE MporpaMMbl. Touku
octaHoBa. [IpocMOTp 3HaU€HU IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: IEIOYHUCICHHBIC,
BEILECTBEHHbIE, CHMBOJIbHBIE, JIornueckue. BerBnenus. CnoxHblie yciaoBus. L{ukiibl ¢ ycnoBuem.
Huknbl o nepeMeHHo#. B3anmMo3aMeHseMOCTh pa3IMYHbIX BUJOB LMKIOB. IHBapHaHT LUKIIA.
CocraBieHre UKJa ¢ UCIOJIb30BAHUEM 3apaHee ONpeaeIEHHOTO MHBapHUaHTa IIUKIIA.

HoxymentupoBanue nporpamMm. Mcnosb3oBanue kommeHTapueB. [loaroroBka onucanus
MpOrpamMMbl U UHCTPYKLUHU ISl IOJIb30BATENs.

Anroput™Mbl 00paOOTKU HATYpalbHBIX YHCEN, 3alMCaHHBIX B MO3UIIMOHHBIX CHUCTEMax
CUMCIEHHS: pa30MeHHe 3amucd 4YHcia Ha OTAeJIbHble LHUQPBI, HAXOXKIECHHE CYMMBI U
npou3BeneHus Hudp, HaX0kKACHNE MaKCUMaIbHON (MUHUMAJIbHOM) UGB

HaxosxieHne Bcex mMpoCThIX YKCelN B 33JJaHHOM JAuana3oHe. [IpeacraBienue uucna B Buae
Habopa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEJICHHS B CTETIEHb.

O6paboTka naHHBIX, XpaHAmuxcs B ¢ainax. TekcToBbie U nBoUYHbIe (aitibl. daitnoBbie
nepemeHHbIe ((aitioBbie ykazarenu). Utenue u3 aiina. 3amuce B daii.

PazOuenue 3amaun Ha moazangauu. [loamporpammel (poreaypsl U GyHkuun). Pexypeus.
PexypcuBHble 00BbekTHl ((hpakTainsl). PexypcuBHble mpoueaypsl M ¢yHKIMM. Mcnonp3oBaHue
CTeKa JJIsl OpraHU3ali PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanne cTaHAapTHOW OMOIMOTEKM S3bIKA MporpamMMupoBaHus. llomkmrodeHue
OMOMMOTEeK MOANPOTpPaMM CTOPOHHUX MPOU3BOAUTENCH. MOIYIbHBIA MPUHIUI MOCTPOCHUS
porpamm.

Yucnennsle MeTonbl. TouHoe M MpUOMMKEHHOE pelieHus 3afadd. YMCIeHHbIE METObl
pellleHus: ypaBHEHUH: MeToj Tmepebopa, METOJA MOJIOBUHHOrO jeneHus. I[IpubnmxénHoe
BBIUMCJICHHE JJUH KPUBBIX. Brruucienue miuomaaei Guryp ¢ moMoIIbI0 YHUCICHHBIX METOJIOB
(MeToa MPSIMOYTOJILHUKOB, MeTO1 Tparneiuii). [lonck Mmakcumyma (MUHUMYMa) GYHKITUU OTHOM
MEPEMEHHOI METO10M IOJIOBUHHOTO JIEJICHUSI.



OO0paboTKka CUMBOJIBHBIX AAHHBIX. BeTpoeHHbIE (QYHKINU 3bIKAa IPOrPAMMHUPOBAHMS TS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTpPOKE, pa30MEeHHEe CTPOKH Ha CJIOBa MO MPOOEITHHBIM
CHUMBOJIaM, TOMCK IOJCTPOKM BHYTPHM JAHHOH CTPOKHM, 3aME€Ha HAaWJEHHOH IOJICTPOKM Ha
JpYryro cTpoky. I'eHepanus Bcex ClIOB B HEKOTOPOM aii(haBUTE, YIOBJIETBOPSIOUINX 3aaHHBIM
orpannueHusiM. [Ipeobpa3zoBaHue yncia B CAMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl M TOCIENOBAaTEIBHOCTH YHuceNl. Brruncienne 00OOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCUBa WJIM YHUCIOBOH I0OCIIE€AO0BATENbHOCTH (CyMMBI, NPOU3BEIEHUS, CPEIHETO
apu(METHYECKOro, MUHUMAJIBHOIO W MaKCUMAaJIbHOI'O 3JEMEHTOB, KOJIHWYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIMX 33JJTAaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoprupoBka ogHOMEpHOro MaccuBa. IIpocTele METOABI COPTUPOBKM (METOJ Iy3BIPHKA,
METOJ BbIOOpPA, COPTUPOBKa BcTaBkaMu). CopTHpOBKa CiusiHUEM. bpicTpas copTupoBKa MaccuBa
(anroputm QuickSort). /IBOMYHBII MOKMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHBIE MacCHBBI (MaTpHIBI). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3aro0JHEHUE JIBYMEPHOI'O YMCJIOBOIO MaccuBa IO 3a/JlaHHBIM IIpaBUJIaM, IOUCK 3JIEMEHTa B
JIBYMEPHOM MAaCCHUBE, BHIYMCIEHUE MAKCUMyMa (MUHMMYMAa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO
MacCHBa, IEPeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOI'O MacCHBA.

HNHpopManOHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dpopmaruposanue. [Iposepka opdorpadun n
rpammatuku. CpeacTBa MOMCKAa M aBTO3aMEHbI B TEKCTOBOM Iporeccope. Mcrosib3oBaHue
ctusieil. CTpyKTypHUpOBaHHBIE TEKCTOBble JOKyMeHThl. CHOCkM, oriaBieHue. KosuiekTuBHas
pabora ¢ JokyMeHTaMu. HCTpyMEHTBI pelieH3upOBaHus B TEKCTOBBIX Iporieccopax. Obiaynbie
cepBuchl. JlenoBas mepenucka. Pedepar. [IpaBuia muTHpoBaHUS UCTOYHUKOB U O(opmIteHUs
6ubnmuorpaduueckux ccbutok. OpopmiieHre CUcKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEpcTKOM TekcTa. TexHuueckue cpeacrtBa BBoja TekcTa. Crenuaau3HpOBaHHBIE CpEACTBA
PeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHamu3  naHHbIX. OCHOBHBIE  3aJaud  aHajlW3a  JaHHBIX:  [POrHO3UPOBAHUE,
KjaccuuKkaus, KiacTepus3alus, aHaln3 OTKJIoHeHHH. [locrienoBaTenbHOCTh peleHHs 3aiay
aHaJM3a JaHHBIX: COOpP MEPBUYHBIX JaHHBIX, OYMCTKA U OLIEHKA KayecTBa JaHHbIX, BEIOOp W/WIIN
MIOCTPOCHHWE MOJENHU, MpeoOpa3oBaHUE JAHHBIX, BU3YyalIM3alUs JaHHBIX, HMHTEPIpETarus
pe3ynbraroB. IIporpaMMHbIe cpefcTBa U MHTEPHET-CEPBUCHI Ui 00pabOTKU U MpPeICTaBICHUS
naHHbIX. bonbiume nanHble. MamuHHoe o0ydyeHue. HTeeKTyalbHbIi aHaIN3 J1aHHbIX.

AHau3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX Tabiui. BeluncieHune cymMbl, CpeiHero
apudMeTHYecKoro, HauOoJblIero (HAUMEHBIEro) 3HAYEHUs JWana3oHa. BeuucieHue
Kod(uIMeHTa KOPPEIsSUU JBYX psoB AaHHbIX. llocTpoeHue cronbuarhixX, JIMHEHYAThIX U
KpyroBeIx auarpamm. [loctpoenue rpadgukos Gpynkuuii. [lonbop nuuum TpeHaa, pemieHue 3aaay
IIPOrHO3UPOBAHUS.

YucneHHOe pelieHHe ypaBHEHHH ¢ MOMOIIbI0 Moadopa mapaMerpa. OnTuMH3aus Kak
MOWCK HAWIy4dlllero pelleHuss B 3aJaHHbIX ycioBusx. lLleneBas ¢yHKUuMsA, orpaHHMYEHUS.
JlokanbHble W TJI00ATBHBIM MHUHMMYMBI 11esIeBOM (yHkuuu. PerneHue 3amad onTHMM3ALUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKH



Teopernueckne MoOAXOIbl K OLEHKE KOJIMYECTBA MH(OpPMALUU. 3aKOH aJJAUTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTs. Popmyna [lleHHOHA.

Anroputmsl cxatus ganueix. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANrOpuUTMBI CKaTHsl JAHHBIX C IOTEPSAMH. YMEHbIIEHUE IIIyOWHBl KOJUPOBAHUS LBETA.
OcHoBHbIE uaen anroput™MoB cxatust JPEG, MP3.

CKopocTh mepefayn JaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepelayd OT HH(POPMAIMOHHOTO
00bEMa JaHHBIX M XapaKTEPUCTHK KaHama CBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK NpHU
nepeaaye AaHHbIX. Kozpl, mo3Bossmone oOHapyKuBaTh U UCIPABIATh OMIMOKU, BO3HUKAIOIINE
npu nepenauye naHHbIX. PaccrosHue Xsmmunra. Koguposanue ¢ moBTopeHueM OutoB. Koabl
X3MMUHra.

Cuctembl. KommoneHTsl cucteMbl M uX B3aumojeictBue. CucteMHbId 3 QEKT.
VYnpasnenue kak HHGpopMaoHHbIi npouecc. O0paTHast CBA3b.

Monenu un  monenupoBanue. Ilens  MonmenupoBanHusa.  CoOTBETCTBHE — MOJENN
MOJIEIUPYEMOMY OOBEKTY WJIM MIpOLECCY, eI MoJenupoBaHus. Popmanu3anusi TpUKIaTHbIX
3azad.

[IpencraBieHue pe3ynbTaTOB MOJEIMPOBAHUS B BHJE, YIAOOHOM sl BOCHPHUSATHUS
yenoBekoM. ['paduyeckoe npencraBieHue JaHHbBIX (CXEMbI, TAOIHIIBI, TpaduKn).

I'padpr. OcHoBHble moHATHS. Bumaer rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHUI
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PelieHue anropuTMuU4ecKux 3ajaad,
CBSI3aHHBIX C aHAJIM30M IpadoB (IIOCTPOEHHE ONTHUMAIBHOTO IYyTH MEXAY BepIIMHaMH rpada,
ONpEACICHUE KOJMYECTBA PpA3JIMYHBIX IYTEH MeEXAy BEpLIMHAMM OPUEHTUPOBAHHOIO
AIUKIIMYeCKOro rpada).

Hepesws. bunapuoe nepeso. JlepeBbs nmoucka. CriocoObl 00xoaa aepesa. [Ipeacrasienue
apu(MeTHUECKUX BbIpAXEHUH B BHJE JepeBa. J[MCKpEeTHblE UIPbl JBYX HMIPOKOB C IOJHOU
unpopmanueil. Ilocrpoenue nepeBa nepedbopa BapHaHTOB, ONKCAHHE CTPATETHU WIPbl B
TabinyHON (hopMe. BBIMTphILIHBIE ¥ TPOUTPHILIHBIE TTO3UIMH. BHIUTPBILIIHBIE CTPAaTErvH.

CpeactBa uckyccTBeHHOro uHTeisiekTta. CepBHCHI  MalIMHHOTO  IepeBofa U
pacrio3HaBaHUs YCTHOH peun. KoruutusHble cepBuchl. aeHTHhUKALMS 1 TOUCK N300paKeHHiH,
pacriozHaBanue Jiul. CamooOydwaromuecs cuUcTeMbl. VICKycCTBEHHBI  HMHTEIUIEKT B
KOMIIBIOTEpPHBIX Urpax. Mcronb3oBaHre METOJI0OB MCKYCCTBEHHOTO MHTEIUIEKTa B OOYYarOIIMX
cucremax. Vcnonb3zoBaHue METO/I0B HCKYCCTBEHHOT'O MHTEJUIEKTa B poOoToTexHuKe. HTepHeT
Benlel. [lepcrieKTHBEI pa3BUTHSI KOMIIBIOTEPHBIX HHTEUIEKTYAIBHBIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

dopmanusanus NOHATHS anroputMa. MammHa ThrOpyHIra Kak yHHMBEPCAJIBbHAs MOJEINb
Bbruncienuil. Tezuc Uépua—Trropunra.

OreHka CIOXHOCTH BbIYMCIECHUH. Bpems paboTel U 00BEM MCIONB3YEeMOM MaMATH, UX
3aBUCUMOCTh OT pa3Mepa HUCXOJAHBIX JaHHbIX. OIEHKa AaCHUMITOTHYECKON CIOXKHOCTU
AITOPUTMOB. AJTOPUTMBI OJUHOMMAIBHOU cioxHOcTU. IlepebopHbie anroputmel. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7jaud, KOTOPbIE UMEIOT Pa3INYHYIO CIOXKHOCTb.

ITock TPOCTBIX YHMCEN B 3aJaHHOM JIMAlla30HE C IOMOIIBIO AJNTOPUTMA «PELIETO
Oparocdenar.

MHoropa3psigHbIe [eble Ynucia, 3aa49u JTUHHON apupMeTHKH.

CnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpaxeHwus). Xomi-rabmuupl. [loctpoenue
aJ1(haBUTHO-4AaCTOTHOTO CJIOBAps JJIsl 3a/IaHHOTO TEKCTa.

Crexu. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BhIpakeHus. Boruncienue apupmMeTnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCTHUKCHOU opme.



Ouepenu. Mcnons3oBanue odepeau 1Jisi BPpEMEHHOTO XPAaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMATBLHOTO OCTOBHOTO JEpeBa B3BEIICHHOI'O
CBSI3HOTO HEOpHeHTHpoBaHHOrO Tpada. KoiamuecTBO pasnWYHBIX IMyTeH MeXIy BEpUIMHAMHU
OPUEHTUPOBAHHOTO allUKINYeckoro rpada. Anroputm J{elKCTpsl.

JepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCHIIIOYHBIX CTPYKTYp. J(BonuHble (OMHApHbIE)
nepeBbsi. [locTpoenue nepeBa i 3aJaHHOTO apU(pMETHYECKOro BbIpakeHUs. PexkypcuBHBIC
alnropuTMel 00xona Aepesa. Mcnonbs3oBanue creka U ouepenu 4 00xoa Aepesa.

JluHamMuueckoe MNpOrpaMMHUpPOBAaHME KakK METOJ pEHIeHUs 3aJad C COXPAHEHHEM
MPOMEKYTOUHBIX  PE3yJbTaTOB.  3aJayd, pellaeMble C  TOMOLIBK  JUHAMUYECKOIO
IPOTPAaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMHA, MOJCUET KOJIMYECTBA BAapUAHTOB,
3a/1a4i ONTUMHU3ALIH.

[Tousitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMupoBaHu. OOBEKTHI U KIIACCHI.
CgoiicTBa 1 MeTo/1bl 00beKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHaau3. Pa3paboTka nmporpaMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1M01X0/a. HKanCynanus, Haciae0BaHue, MoJIuMoppu3M.

Cpenbl ObicTpoii pa3paboTku mporpamm. [IpoexkrtupoBanme wHTEp(delica MoIb30BATEIIS.
Hcnonp30BaHre TOTOBBIX YIPABISEMBIX JIEMEHTOB JIJIsl IOCTPOEHUsI HHTepdeiica.

00630p s3bIKOB TIporpamMmmupoBanus. [lonsTue o mapaaurmax NporpaMMHUPOBAHHUS.

HNHpopManOHHBIE TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTUYECKOTO  MOJEJIMPOBAHMS:  IIOCTAHOBKA  3aJayH,
pa3paboTKa MOJENH, TECTUPOBAHUE MOEIN, KOMITBIOTEPHBII SKCIIEPUMEHT, aHAJIN3 PE3yIbTaTOB
MOJEIIUPOBAHUS.

Jluckperuszanuss Npu MaTeMaTUYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MogenupoBanue ABMXKEHUS. MoJeaupoBaHHe OHOJIOTHYECKUX CHUCTEM. MaTremaTu4ecKue
MOJIeJIA B SKOHOMUKE. BhIuncauTeIbHble SKCIEPUMEHTBI C MOJIEIISIMH.

OOpaboTka pe3ynbTaTOB OHKCIepUMEHTa. MeTon HauMeHbIIUX KBajapatoB. OleHka
YHUCIIOBBIX TAPaMETPOB MOJEIUPYEMBIX 00BEKTOB U IpolieccoB. BoccTanoBneHne 3aBucuMocTe
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

Beposarnoctasle monenu. Metoael Monrte-Kapno. MmutannoHHOE MOJENMpPOBaHUE.
CucTteMbl MacCOBOT0O 00CTYKUBaHMUS.

Tabnuunble (pensuuoHHbIE) Oa3bl AaHHBIX. Talnuma — MpeacTaBiIeHUE CBEACHHH 00
OJHOTHIHEBIX oOBbekTax. Ilone, 3ammceh. Kirou Tabmmipel. PaGoTa ¢ roroBoif 0a3o0i JaHHBIX.
3anonHeHue 6a3bl AaHHBIX. [loMck, copTHpoBKa U GUIBTpaAIMs JaHHBIX. 3alpOChl Ha BEIOOPKY
JAaHHBIX. 3anpOCHl ¢ TapaMeTpaMy. Beraucisemsie oI B 3alpocax.

MHuoroTtabnanunbie 0a3bl JaHHBIX. THUIBI CBA3ed MexAy TabiuuaMu. BHemHuil kirod.
[lemocTHOCTH Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

WNHurepHeT-nipuiiokeHus. [lonsaTue o cepBepHOi U KIMEHTCKON 4acTAX canTa. TexHOIorus
«KIIUEHT — cepBep», € T0CTOMHCTBA U HegocTaTki. OcHOBSI s13bika HTML 1 kackaaHbIX TabmuI
cruseii (CSS). Cuenapuu Ha si3bike JavaScript. @opmsl Ha BeO-CTpaHHUIIE.

Pa3mernenune BeO-caiiToB. Ycimyra XxocTuHTa. 3arpys3ka (aitioB Ha CaiT.

BBoa m3o0pakeHHii ¢ HCIOJIb30BAaHUEM PA3IHYHBIX IUPPOBBIX YCTPOMCTB (LHU(POBBIX
¢oTroanmapaToB ¥ MHKPOCKOIIOB, BUIEOKaMep, CKaHEPOB U JPYrux ycTpoiicts). ['paduueckuit
penaktop. Paspemenne. KanpupoBanme. HcnpaBnenue mnepcnekTuBbl. ['mcrorpamma.
Koppexknust ypoBHe#, koppekmusi 1Beta. OOecIBeUMBaHHE IBETHBIX H300pakeHWi. PeTys.
Pabora ¢ o6nactsimu. OUIBTPEI.



Mmuorocnoitasie n300pakeHus. TexcroBbie cimon. Macka cnos. Kanamel. CoxpaHeHue
BbIIeTIeHHOW oOmactu. [loaroroBka winmocTpanuid s BeO-caiToB.  AHMMHpPOBaHHBIC
U300paxKeHUsl.

Bekropnas rpaduka. Ilpumutupbl. V3meHeHue mnopsiika 3JeMEHTOB. BblpaBHHMBaHHE,
pacupenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. lcronb3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX U300pakeHUI.

[TpyHUMIIBI TIOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mojenei. CeTouHble MOJENH.
Marepuansl. MoaenupoBaHue HCTOYHUKOB ocBenleHus. Kamepsl. AnUTHBHBIE TEXHOJIOTWU
(3D-mpunTeps). [ToHATHE O BUPTYAILHON PEaTbHOCTH M JOMOTHEHHON PeabHOCTH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA ITPOI'PAMMELI 110 MHO®OPMATHKE
(YIJIYBJIEHHBI YPOBEHbB) HA YPOBHE CPEJIHEI'O OBII[ET'O OEPA30BAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTH M CIHOCOOHOCTH OOYYarOIIUXCs
PYKOBOJICTBOBAThCSl  C(OOPMHPOBAHHOM  BHYTPEHHEH  IMO3WIMEH  JUYHOCTH, CHCTEMOMU
LEHHOCTHBIX  OPUEHTAI[Mii, TO3UTHUBHBIX BHYTPEHHHX YOEXJEHHH, COOTBETCTBYIOIIMX
TPaJAULMOHHBIM IIEHHOCTSIM POCCUHCKOro OO0IIEeCTBAa, paCHIMPEHUE KU3HEHHOTO OIBbITa U OIbITA
NESTENIbHOCTH B TpoOIlecce peaju3aluu CpeACTBAMU  y4yeOHOro MpeaMeTa OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIbHON AEATEIIBHOCTH.

B pesynbrare u3ydeHuss WHGOPMATUKH Ha YPOBHE CpeIHEro oomero obpa3oBaHUS Yy
oOyuaromierocst 6yayT chopMUPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3YJIbTAThI:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HAHHWE CBOMX KOHCTUTYLIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaXCHHWE 3aKOHA U
IPaBOMOPSIIKA, COOJIOACHHWE OCHOBOMOJATAIOIIMX HOPM HMH(OPMAIMOHHOTO TIpaBa U
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

TOTOBHOCTb MPOTHUBOCTOSITH HJEOJOTUU OSKCTPEMHU3Ma, HalMOHAIW3Ma, KceHodoOouw,
JUCKPUMHUHAIIMA TI0 COIMAIBHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaJIBHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K HCTOPUYECKOMY HACIEIuIo, MocTxkeHusM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IIOHUMAaHWEC 3HA4YCHHWS WH(OOPMATUKH KaK HAyKH B IKH3HU
COBPEMEHHOT0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMAThL OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIe B ceTH IHTepHeT;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUAs OSCTETHKY HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3IMIHbIC BUIBI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh 3JI0POBOrO U Oe3omacHoro oOpa3a JKH3HHU, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3/I0pOBbIO, B TOM 4HCIIE 3a CUET coOItoJeHusl TpeOoBaHUil Ge30macHO
SKCIUTyaTaIlMK CPEACTB HH(DPOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K aKTHBHOU JCSITEIILHOCTH TEXHOJIOTHYECKON M COITMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUITMMPOBATh, IUIAHUPOBATH W CAMOCTOSITEIIBHO — BBITIOJHATH — TaKyIO
NESITEIbHOCTD;

uHTepec K chepam mpodeCcCHOHATBHONM AEATEeIhbHOCTH, CBA3aHHBIM C HH()OPMATHKOM,
MPOrPaMMHUPOBAHUEM M HH()OPMAIIMOHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JIOCTHIKCHUSIX
HayK WHQPOPMATUKH W HAYYHO-TEXHHUYECKOTO IPOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD Oyaymieit mpodeccuu u pean30BhIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BaHHMIO HA MPOTSHKCHUH BCEH
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

0CO3HAHKE MI00ATBHOTO XapaKTepa KOJOTHYECKUX MPOOJIEM | IyTel UX PEIICHUS, B TOM
YHcIe ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKH, JOCTH)KEHUSIM HAyYHO-TEXHHYECKOTO Iporpecca u OOIIECTBEHHOMW MPaKTHKH,
3a CcY€T MOHUMAHUS POJIM WHPOPMALMOHHBIX PECYpCOB, HH(DOPMAIMOHHBIX MPOIECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LUGPOBON TpaHChOpMAMU MHOTUX cep KU3HU
COBPEMEHHOT0 00IIeCTBa;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JSSITEIbHOCTh HHIMBHIYaIbHO U B TPYIIIIE.

B mpomecce mocTHKEHHMS JMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS IPOTPAaMMBI  I10
uHpopMaTHKe y  OOYdYalOUIMXCS  COBEPIICHCTBYETCS  AMOLMOHAIBHBIA  HMHTEIUIEKT,
Ipe/IoIararInui copMUPOBAHHOCTS:

caMoperyJIHpOBaHus, BKITIOYAFOIIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTH 32 CBOE IIOBEIEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTH)KCHHUIO IEIM U YCIEeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATh, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYUTBHIBATh €r0 TPH OCYIIECTBICHHHM KOMMYHHKAIIWH, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKMBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSIBIISITh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare uszydeHus WHQOPMATHKHM HA ypPOBHE CpEIHETO OOIIero oO0pa3oBaHUS Y
obOyuvaromerocs  Oyayr copMUpoBaHBI MeETANpEeAMETHBIE PE3YNIbTAaThl, OTpPaXCHHBIE B
YHUBCPCAIbHBIX y‘-Ie6HI)IX HeﬁCTBHﬂX, a UMCHHO — IIO3HAaBAaTCJIbHBLIC YHUBCPCAJIBHBIC y‘-Ie6HI)IC
NEHCTBUS, KOMMYHHMKATHBHBIE  YHUBEpCAJIbHbIE  yueOHbIe  JIEHCTBUSA,  PEryISTHUBHBIC
YHHUBEpCaIbHbIe yueOHbIE NeUCTBUS, COBMECTHAS JESTENbHOCTD.

Ilo3naBaTenbHbIE YHUBePCcAJIbHbIE YUeOHbIE AeiCTBUS

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO (POPMYIHpPOBaTh M aAKTyalU3UpPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABJIMBATb CYHIGCTBGHHBII\/'I IMPU3HAK HUJIM OCHOBAHUSA IJId CPAaBHCHUA, KJ'IaCCI/ICbI/IKaI_[I/II/I
1 0000IIEeHH;

ONpEeNIEeNATh UEIHU JACSITEIbHOCTH, 33/1aBaTh MMAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U TPOTUBOPEUHS B PaCCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
1 HEMAaTEPHAIbHBIX PECYPCOB;



BHOCHUTh KOPPEKTHBBI B JESATEIHHOCTh, OLEHHBATH COOTBETCTBHE PE3YJIBTATOB MEIISM,
OLICHUBATb PUCKU HOCHeﬂCTBHﬁ JACATCIIbHOCTH,

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX pPEAJbHOrO, BHUPTYaIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KU3HCHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBUS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATEILCKON U MPOCKTHOW JESITeIbHOCTH, HaBBIKAMU
paspenieHust mpoodJieM, ClIOCOOHOCTHI0 U TOTOBHOCTBHIO K CAMOCTOSITEIILHOMY TIOMCKY METOJ/IOB
pelIeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHUS;

OCYHWICCTBJIATL PA3JIMYHBIC BHUAbI ACATCIIBHOCTU II0 IMOJYYCHHIO HOBOI'O 3HAHUA, CIr0
HHTCpIIpCTAllNU, Hp606pa3OBaHI/IIO U IMPUMCHCHHUIO B PA3JIMYHBIX y‘{e6HBIX CUTyalludXx, B TOM
YHCIIe TP CO3IaHUU YICOHBIX U COITUATBHBIX ITPOEKTOB;

(GbopMHpOBaTh HAYYHBINA THIT MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
INOHATUAMHU U MECTOJaMHU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIIBHON NEATEIHHOCTH U
YKU3HCHHBIX CHTYalUsX;

BBISIBIISITh IPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJlM3UpPOBATh 3ajady, BBIJBUTATh
THUIIOTE3Y eé peliCHus, HaXOAWUTb AaPryMCHTHI [JIA O0Ka3aTCJIbCTBA CBOUX yTBep)KﬂeHHﬁ,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAJTM3UPOBATh IMOJIYYCHHBIE B XOJC pCEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOrHO3UPOBATh N3MECHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISATh IEJICHANIPABJICHHBIN MMOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
PO ECCUOHATILHYIO CPELY;

yMETh TICPEHOCUTh 3HAHWS B  TIO3HABATCIIBHYKD M  MPAKTHYECKYID  00JIacTH
KU3HEACATCIIBHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIIBUTAaTh HOBBIC WJEH, MpEAjiaraTb OPUTHHAIBHBIE MOIXOABl U pEUICHHS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOINe aTbTePHATUBHBIC PEIICHNUS.

3) padora ¢ unopmanmeii:

BJIaACTb HAaBBIKAMH  IMOJTYYCHHA I/IH(l)OpMaHI/II/I N3 HWCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATh TOWCK, AaHalW3, CHUCTEeMAaTH3allMI0 ¥ HHTEPIpPETAIHIo
uH(pOpPMAIIUU PA3IUYHBIX BUIOB U (JOPM MPEIACTABICHUS;

cO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yu€TOM Ha3HAuY€HUs MH(OPMALIUU U LEIeBON
ayJIMTOpPUH, BBIOMpPAs ONTUMAIIbHYIO (OpPMY MPEICTABICHUS U BU3yaIu3aluu;

OIICHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh WH(pOpPMAIUU, €€ COOTBETCTBUE MPABOBBIM U
MOpaTbHO-ITHUYECKUM HOpMaM;

HCIIOJIB30BAaTh CpPEACTBa I/IH(l)OpMaHI/IOHHI)IX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUHA B
PECHICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H OPraHU3allMOHHBIX 3aJad C CO6J'IIOI[€HI/IGM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MacHOCTH;

BJIQ/IETh HABbIKAMHU pAClO3HABaHUS U 3alMThl HHpOpMAIMH, HHOOPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMyHUKAaTHBHBIE YHHMBepCaIbHbIe yueOHbIe AeiicTBUA



1) oOmienue:

OCYIIECTBIISITh KOMMYHUKAITMH BO BCeX cpepax KU3HU;

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, PAcIO3HABAThH MPEINOCHUIKY KOHQIUKTHBIX CUTYyallUl U CMSTYaTh KOH(IIUKTHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMH OOIEHUS U B3aUMOJICICTBHS, apryMEHTUPOBAHHO BECTU
JTUAJIOT, YMETh CMSTYaTh KOH(QIMKTHBIC CUTYAIUH;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPENCTB.

2) coBMeCcTHAs1 1eATeIbHOCTD:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAITBHOU PabOTHI;

BBHIOMPATh TEMATUKy MU METOJbl COBMECTHBIX JNEHCTBUM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

IPUHUMATh LEJIM COBMECTHON JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JICUCTBUSA 1O UX JIOCTHKEHHIO: COCTAaBJIATH IUIAH JCHCTBUM, pactpenessiTb POJId C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHIbl B OOLIWIN pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HUJIEH C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENIBHYIO JESATEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3a7aydl B OOpa30BATEIBHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

C1oco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO HIMPOKOHN APYAULIMU B Pa3HBIX 00JIACTSIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIa/IETh HaBBIKAMH MO3HABATEIbHON pedIeKCcuu Kak OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh PELIEHUS 0 UX CHUKEHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAIU3€ Pe3yNIbTaTOB AEATEIbHOCTH.

3) npuHATHA ce0s M APYyrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;



MPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX MPU aHAJIU3€ PE3yJIbTaTOB JIEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIHUOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

B mpouecce wusyuenus kypca wuHpopmaTHku yriyoiaéHHoro ypoBHs 6 10 knacce
oOyyaromuMucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

BJIAJICHUE IPEICTABICHUSIMU O POJIM MH(MOPMALMU M CBS3aHHBIX C HEW IPOLECCOB B
IOpUpOJie, TEXHUKE U OOLIeCTBE, MOHATUAMHU «HH(DOpMaLUL»), «MH()OPMALMOHHBIA MPOLECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHCTEMHBIA APQPEKT», «MHPOPMALMOHHAS CHUCTEMAY,
«cucreMa yrpaBJICHUS;

BJIAJICHUE METOJaMHU IoMCcKa HHpopMauuu B ceTu VHTepHET, yMeHue KpUTHUECKH
OLIEHUBATh UH(OPMALHIO, IOITYYEHHYIO U3 ceTu VHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIIME JaHHbIC, NPUBOJAUTH INPUMEPHI HCTOYHUKOB HX
NOJIyYCHUsI W HAIPABICHHS HCIIOJIB30BAHMS, YMEHHE KIACCH(PHUIMPOBATh OCHOBHBIE 3a7adil
aHaiu3a JaHHBIX (IIPOrHO3UMPOBAHME, KJIACCHU(PUKALMA, KJIACTepU3alysl, aHaIU3 OTKIOHEHHUII),
IOHUMAaTh IOCJIEI0BATEIbHOCTh PEIEHHs 3a/lad aHajlu3a JAaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUYNCTKA M OIICHKa KAdecTBa JaHHBIX, BBHIOOP W/WJIM IMOCTPOEHHE MOJEIH, MpeoOpa3zoBaHUe
JAaHHBIX, BU3YyaJIU3alyusl JaHHbIX, HHTEPIIPETALIUS PE3YIbTATOB;

[OHUMaHHE OCHOBHBIX IPHUHLUIIOB YCTPOHCTBA M (DYHKIMOHHPOBAHUS COBPEMEHHBIX
CTALIMOHAPHBIX M  MOOWIBHBIX KOMIIBIOTEPOB, TEHACHLMUI pPa3BUTHUS KOMIIBIOTEPHBIX
TEXHOJIOTHI;

BJIQ/ICHHE HAaBbIKAMU pabOThl C ONEPALMOHHBIMM CUCTEMAMM, OCHOBHBIMU BHJIaMHU
IPOTrpaMMHOTr0 oOecrieueHus Ui pelieHns y4eOHbIX 3a/1a4 110 BHIOPaHHOH clielaan3alui;

HaJIMYME TPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHLMIIAX OpraHU3alUud U (YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeill, 00 00Imux
MPUHILINIIAX pa3padbOTKU U QYHKIIMOHUPOBAHUS UHTEPHET-IIPUIIOKEHU;

NOHMMaHHEe yrpo3 UHPOPMALMOHHON 0€30MacHOCTH, UCIIOIb30BAHNE METOJIOB U CPEJCTB
NPOTUBOACHUCTBUS STHM Yrpo3aMm, COOJIOZeHHEe Mep O€30MacHOCTH, MPeloTBPAILAIOLINX
HE3aKOHHOE PACTPOCTPAHCHUE TEPCOHAIBHBIX JaHHBIX, COONIIOACHHE TPEOOBAHUM TEXHHUKU
0€30MacCHOCTH U TMTUEHBI IPU padoTe ¢ KOMIbIOTEPAMHU U APYTUMHU KOMIIOHEHTAMH IIU(PPOBOTO
OKpY)KEHHsI, MOHMMaHHE IPABOBBIX OCHOB HCIOJIb30BaHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JAHHBIX ¥ paboThl B ceTH MHTEepHET;

NOHMMAHWE OCHOBHBIX MPUHIMUIIOB AMCKPETU3ALMU pa3IUYHbIX BHUIOB HH(OpMAINH,
YMEHHE OIpenesaTh HHHOPMALUOHHBI 00bEM TEKCTOBBIX, IPapUUECKUX U 3BYKOBBIX JaHHBIX
IIPY 3aJJaHHBIX NTapaMeTpax INCKPETU3aluU, YMEHHUE ONPENEIATh CPEIHIOI CKOPOCTh NEpeladun
JTAHHBIX, OLIEHUBATh U3MEHEHNE BPEMEHU epeiaun IPH U3MEHEHUH UH(OPMAIIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTHK KaHaia CBS3H;

YMEHHME HCIOJIb30BaTh NpPU PEHIeHUH 3a/ad CBOMCTBA MO3MIIMOHHOW 3amuCcH 4Hcen,
QIrOpUTMa IOCTPOECHMS 3allMCH 4YHCJIA B TMO3UIMOHHOM CHCTEME CUHUCIEHHSA C 33JaHHBIM
OCHOBaHUEM U ITOCTPOECHHUS UUCIIA 110 CTPOKE, COAEPIKALIEH 3allUCh 3TOTO YMCIIa B TO3ULUOHHON
CUCTEME CUMCIIEHUS C 3aJJaHHbIM OCHOBAaHUEM, YMEHHE BBIIIOJIHATH apu(METHUECKHE ONepaluu
B MTO3UI[MOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHUE BBINOJIHATh MNpPeoOpa3oBaHUS JIOTHUECKUX BBIPAKEHUH, HCMONb3Yys 3aKOHbI
anreOpbl  JIOTUKH, YMEHHE CTPOMTh JIOTMYECKOE BBIPAKEHME B JU3BIOHKTHBHON U



KOHBIOHKTMBHON HOpPMaJbHBIX (OpMax IO 3aJaHHOM TaOJuIe HCTUHHOCTH, MCCIIENOBATh
00J1acTh MCTHHHOCTH BBICKA3bIBAHMs, COJEPIKAIIEro IEpPEeMEHHBIC, peIlaTh HECIOXKHbIE
JIOTUYECKUE YPaBHEHUS U CUCTEMbI YpaBHEHUII;

IOHUMaHHe O0a30BBIX AIFOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOH HHpOpManuu
(3amMch yucen B IMO3UIMOHHOW CHUCTEME CUMCICHMSI, HAaXOXJIEHUE BCEX IPOCTBIX YUCEN B
3aJJaHHOM JMaIia3oHe, 00paboTKa MHOTOPA3PSIHBIX LENbIX YHCEN, aHAIU3 CHMBOJIBHBIX CTPOK U
JIPYTHUX), QICOPUTMOB IOMCKAa U COPTHPOBKU, YMEHHE OINPEACIATh CIOKHOCTh H3Y4aeMbIX B
Kypce ©0a30BbIX a@JIrOPUTMOB (CyMMHPOBAaHHE 3JEMEHTOB MacCHBa, COPTUPOBKAa MAacCHUBa,
nepeOOpHbIE AITOPUTMBI, IBOMUYHBINA MOMCK) M HNPUBOAUTH NPUMEPHI HECKOJIBKUX AJITOPUTMOB
pa3sHOM CIOKHOCTH JUIs PELICHUs OJJHOU 3a1a4H;

BJIaJICHUE YHUBEPCAJIBHBIM S3IKOM IPOTrpaMMHPOBaHMs BeICOKOro ypoBHs (Python, Java,
C++, C#), npeacraBieHUsMU O 0a30BbIX THUIAX JaHHBIX U CTPYKTYpax JaHHBIX, YMEHHUE
UCIOJIb30BaTh OCHOBHBIC YIPABJSIOIIME KOHCTPYKLIMH, YMEHHE OCYIIECTBIATH aHaIu3
IPEUIOKEHHOW IMpOrpaMMbl: ONPENENSITh pPe3yjabTaTbl pabOThl MpOrpamMMmbl IPH 3aJaHHBIX
UCXOJHBIX [JaHHBIX, ONPEACNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IIOJyYEHHUE
yKa3aHHBIX pPE3yJIbTaTOB, BBIABIIATH JaHHbIE, KOTOpPblE MOTYT NPUBECTH K OIIMOKe B pabote
IporpaMMmsl, (POPMYIUPOBATH MPEUIOKEHUS 110 YIYULIEHHUIO IPOrPaMMHOI0 KOJIa;

YMEHHME CO3/aBaTb CTPYKTYPHUPOBAaHHbIE TEKCTOBBIE JOKYMEHTbI M JE€MOHCTPAIlMOHHBIE
MaTepuaibl C MCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IIPOIPAaMMHBIX CpPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHUE UCMOJIb30BATh EKTPOHHBIEC TAOIUIIBI U1 aHAIN3a, IPEICTABICHUS U 00pabOTKU
JMAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHEro apu(METHYECKOro, HauOONIBIIETO |
HAMMEHBIIETO 3HAUCHHIA, PEIICHHE YPaBHEHHH, BHIOOP ONTHUMAIBHOTO PEMICHHS, 000D JTUHUU
TpeHJa, pelIeHne 3a1a4 IPOTHO3UPOBAHUA).

B mpouecce wusydenus kypca HHGOpMATHKH YriyOnéHHOro ypoBHs 6 11 Knacce
oOy4aromuMucs OyAyT TOCTUTHYTHI CIIEYIOIINE TPEIMETHbIE PE3YIbTaThI:

YMEHHME CTPOUTHh HEPABHOMEPHBIE KOJIbl, JTOMYCKAIOIIME OJHO3HAYHOE NEKOJAMPOBAHHE
cooOuieHnit (npeuKCHbIE KOJbI), HCIOJb30BAaTh MPOCTEUIIME KOIbl, KOTOpPHIE IO3BOJISIOT
OoOHapy>KUBaTh U MCIPABIIATH OMIMOKHU MpH Iepefaye JaHHbIX, CTPOUTH KO, 00ecneunBaronni
HAaUMEHBIIYI0 BO3MOXHYIO CPEIHIOI JJIMHY COOOIIEHUS NMPH H3BECTHOH YacTOTE CHUMBOJIOB,
HOSICHSTH MIPUHIUIIBI PA0OTHI MPOCTHIX AJITOPUTMOB CKaTHUS JAHHBIX;

yYMEHHUE pellaTh aJrOpUTMHUYECKUE 3a/lauM, CBSI3aHHbIE C aHAIUM30M rpadoB (3agauu
IOCTPOCHHUST ONTUMAIBHOTO MYTH MEXAY BepUIMHaMU Trpada, ompeneneHus KoJIM4yecTBa
pPa3IUYHBIX MyTeH MeXAy BEpIIMHAMU OPHEHTHPOBAHHOIO AalMKJIWYEeCKOro rpada), ymeHue
UCIIOJIb30BaTh JIEPEBbs MpPU AHAIN3€ M IOCTPOCHUM KOJOB W Ui IPEACTaBICHUS
apu(MeTHUECKUX BBIPAXKEHUH, MPU PELICHWH 337a4 TMOUCKAa U COPTUPOBKH, YMEHHE CTPOMTH
JIEpEeBO WIPbl 1O 3aJ@aHHOMY alrOpUTMY, pa3padaTbiBaTb M OOOCHOBBIBaTb BBIUTPBILIHYIO
CTpaTEeruio Urpbl;

yMeHHE pa3pabaThIBaTh U PEAIU30BBIBATH B BUJE MPOrpaMM 0a30Bble aJlTOPUTMbI, YMEHHE
MCIIOJIb30BaTh B MpOrpamMMax JaHHBIE Pa3JIMYHBIX TUIIOB C yYETOM OIpaHWYEHUI Ha AMANa30H
UX BO3MOXHBIX 3HAUEHUH, MPUMEHATh IMPHU PEUICHUH 33734 CTPYKTYphl JAaHHBIX (CIHCKH,
CJIOBapH, CTEKH, O4YEpelIHu, JEepeBbs), HCIOIb30BATH 0a30BbIE ONEPALIMU CO CTPYKTypaMu
JAHHBIX, TPUMEHSATh CTaHJIAPTHbIE U COOCTBEHHBIE MOIIPOrpaMMBbl AJisi 00paOOTKH YHCIIOBBIX
JAHHBIX M CHUMBOJIBHBIX CTPOK, HCIOJb30BAaTh MpH pa3paboTKe MporpaMM OuOIMOTEKH
HOJANPOrpaMM, 3HATh (YHKIMOHAIbHbIE BO3MOXKHOCTH HHCTPYMEHTAJBHBIX CPEJICTB CpPEabl



pa3paboOTKH, YMEHHE HCIIOJIb30BaTh CPEICTBA OTJIAAKHU IPOTPaMM B Cpelie MPOrpaMMHUPOBAHHUS,
YMEHHE JOKyMEHTHPOBATh MTPOTPAMMBEI;

YMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIaJICHHEC OCHOBHBIMH CBEJICHUSAMH O 0a3axX JaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3/IaHUS
1 paboOThl C HUIMH, YMEHHE MCIOJIb30BaTh TAOJIMUHBIC (PEISIMOHHBIC) 0a3bl JaHHBIX (COCTABIIATH
3arpockl B 0a3ax JaHHBIX, BBIOIHATH COPTHPOBKY U MOMCK 3amucell B 0a3e JaHHBIX, HATOIHATD
pa3paboTaHHyro 0a3y TaHHBIX) U CIIPABOYHbIC CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHUYECKUE MOJICIH JUIsl aHAIHM3a OOBEKTOB U
nporeccoB:  (GOPMYJIHPOBATh IEdb MOJCIUPOBAHMS, BBINIOJIHITh aHAIHW3 PE3YJIbTaTOB,
MOJYYCHHBIX B XOJI€ MOJICIMPOBAHUS, OLEHUBATH COOTBETCTBHE MOJCIH MOICIUPYEMOMY
00BEKTY HITH TPOLIECCY, MPEICTABIISATH PE3yJIbTaThl MOACIHPOBAHUS B HATJISATHOM BUJIE;

YMEHHUE OpPraHW30BBIBATh JIMYHOE HH()OPMAIIMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3IMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTHIA, TOHUMAHKE BO3MOXKHOCTEH HU(POBBIX CEPBUCOB
rOCYJapCTBEHHBIX YCIYT, UPPOBBIX 00pa30BaTEIBHBIX CEPBUCOB;

NOHMMaHHE OCHOBHBIX MPHUHLIUIIOB PabOTHI, BO3MOXXHOCTEH W OTPaHUYCHUS TIPUMEHEHUS
TEXHOJIOTUI UCKYCCTBEHHOT'O MHTEIUICKTAa B PA3JIMYHBIX O0JACTSAX, HAIMYUE MPEICTABICHUH O
Kpyre peliaeMblx 3a7ad MallMHHOTO OoOyueHHs (pacro3HaBaHWs, Kiaccu(pUKauu U
IPOTHO3UPOBAHNS) HAJTMUUE MPEICTABICHUI 00 NCTIOIh30BAHUN MH(POPMAITMOHHBIX TEXHOJIOTUI
B Pa3NIUYHBIX MPO(ECCHOHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcainbHOE YCTPOHCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Htoro no pazneny 24
Pa3nen 2. Teopernueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue nHGpoOpMaLUu B
51 pex dopmar 19 5
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro mo pazueny 40
Pa3nes 3. AropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBI 8 2
3.3 YucieHHble METOIBI 5 3
3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1




JTAHHBIX

3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznean 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 25
4.2 AHanu3 TaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
Nudopmanus u nabOpMAITIOHHBIE
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™Mbl U NIPOrpaMMHUPOBaHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUHN
31 KomneroTepHo-MaTeMaTHuECKOE 3 2
' MOJIETUPOBAHKE
3.2 ba3n1 manHbBIX 10
3.3 Be06-caiitb 14
3.4 KomnbsrotepHas rpadpuka 3.5
3.5 3D-MoenupoBaHue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnsie IIpakTHyeckue 06 pazoBaTeIbHBIE
padoThbI padoThbI pecypenr
TpeboBanusi TeXHUKH OE30MACHOCTH M TUTHEHBI INpU
1 paboTe ¢ KOMOBIOTEpAMH U JPYTUMH KOMIIOHEHTaMH 1
MU (POBOTO OKPYKEHHS
[TpuHimnbl paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX
2 cucreM. Apxutektypa ¢on Heiimana. TapBapackas 1
apXUTEKTYpa.
3 OOMeH naHHBIMH C TOMOIIBI0 MmUH. KoOHTposeps 1
BHEIIHUX YCTPOMCTB
ABTOMaTHUYECKOE BBITIOJIHEHHE IIPOrpaMMBl
MPOLECCOPOM. [TapannensHbie BBIYMCIICHHUSL.
4 MHoronporieccopabie  cucteMbl. CynepKOMIBbIOTEPHI. 1
Pacnipenieni€éHHble  BBIYMCIUTENbHBIE  CHUCTEMBl U
00paboTKa OOJBITNX TAHHBIX.
OneparuBHas, OCTOSIHHAsI U JOJTOBPEMEHHAS MaMSATh.
5 Kontpomneps! BHemHNX ycTpoicTB. IIpsamoit moctyn k 1
MaMsATH
OCHOBHBIE  TEHJEHIMM DPA3BUTUS  KOMIIBIOTEPHBIX
TeXHOJIOTuH. MoOMIIbHBIE IIU(PPOBBIE YCTPOWCTBA M HX
6 poiib B KOMMYHMKalUsX. BCTpoeHHbIE KOMIBIOTEPBHI. 1

MUKpPOKOHTPOJIIEPHL. PoboTtuzupoBannbie
MIPOU3BOJICTBA




IIporpamMmmHoOe obecrieueHue KOMITBIOTEPOB u
KOMIIBIOTEPHBIX ~ CHCTeM.  Buasl  mporpamMmHOro
obecnieueHnss ©  ux HazHaueHue. OcoOeHHOCTH
MIPOrpaMMHOTO o0ecrieueHrs MOOUIIbHBIX YCTPOMCTB.

CuctemHoe IPOTPaMMHOE obecrieueHue.
OrnepaliluOHHBIE CUCTEMBI

10

Yrumutel.  [paiiBepbl  yctpoiicTB.  [lapannensHoe
MpOrpaMMHUpPOBaHUE

WucTamnsamus ©W  JACHHCTAUIALMSA  HPOTPaAaMMHOIO
o0ecrieueHus

11

@annoBsle  cucteMbl. [IpuHOMNBL  pasMenieHUs |
MMEHOBaHUS (aiiJloB B JOJITOBPEMEHHOH ITaMsTH.
[TaGnoHb! 1U1s1 onMcaHus rpymi ¢aiinos

12

13

3akoHonmatenscTBO Poccuiickoit @enepannu B o0sacTu
MPOrpaMMHOTO oOecreueHus, MaHHBIX H IU(PPOBBIX
pecypcos. IIponpuerapHoe U cBOOOAHOE NMPOrpaMMHOE
obecrieyuenne. Kommepueckoe U HEKOMMEPUYECKOE
UCMOJb30BaHUE  MPOrpaMMHOr0  oOecrieueHus |
UG POBBIX pECYpPCOB. OTBETCTBEHHOCTB,
yCTaHaBIMBaeMasi  3aKOHOJATeNbCTBOM  Poccuiickoin
@enepau 32 HENPAaBOMEPHOE  UCIOJB30BAHUE
MIPOrpaMMHOTO o0ecrieueHus: U HUPPOBBIX PECYPCOB

HpI/IHI_II/IHBI INOCTPOCHUSA M aIllllapaTHBIC KOMIIOHCHTBI
KOMIIBIOTCPHBIX cereii. CeTeBbIe IMPOTOKOJIBL

14

15

Cerp WHrepner. Anpecanmss B cetu VHTepHer.
ITpotokomnsl creka TCP/IP. Cructema JOMEHHBIX UMEH.

Paznenenune IP-cetm Ha mojaceTH ¢ MOMOIIBIO MacoK
noxacereil. CereBoe agmuHucTpupoBaHue. [lomyuenue




JAHHBIX O CETEBBIX HAcTpoiikax kommbioTepa. [IpoBepka
HaJu4Ms CBSI3U C y3iIoM cetu. OnpeneneHue mMapupyra
JBUKEHUS MTaKETOB.

16

17

18

19

Buast nestensHoctn B cetu  WutepHer. CepBuchl
NHurepHera. I'eonndopmanmonssie CUCTEMBI.
I'eonokanlMoHHBIE  CEPBUCHI  PEAIBHOIO  BPEMEHU
(Hanmpumep,  JoKamus ~— MOOWJIBHBIX  Tele(OHOB,
OlpejiefieHue  3arpy’)KeHHOCTH  aBTOMAarucTpaiei),
UHTEPHET-TOPTOBJs,  OpOHUpOBaHHWE  OWIETOB U
rOCTUHMI. ['0Cy/apCTBEHHbBIE 3JEKTPOHHBIE CEPBUCHI U
YCIIYTH.

CouunaneHble CceTH — OpraHu3alus KOJUJIEKTUBHOTO
B3aMMOJICHCTBUS U 0OMeHa NaHHBIMU. CeTeBOW STHUKET:
MpaBWiia MoBeAeHUs B KubOeprnpoctpaHcTBe. [IpoGiema
MOAJUHHOCTU MONy4eHHOH wuH(opmaruu. OTKPBITHIE
o0Opa3oBaTeNbHbIE PECYPCHI

TexHOreHHbIe U YKOHOMHYECKHE YIrpo3bl, CBA3aHHBIC C

HCIIOJIB30BAHUEM UH(POPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHOoNoruid. OOmme mnpolieMsl
3aLUThI uHpopMaluu u UHPOPMALIMOHHOMN

6esomacHoctu. CpenctBa 3amuThl  UHGOPMAlMU B
KOMIIBIOTECPAX, KOMITBIOTCPHBIX CEeTAX n
ABTOMAaTU3WPOBAHHBIX I/IH(l)OpMaIII/IOHHI)IX CHUCTEMaAX.

IIpaBoBoe obecrieueHue MH(POPMAIMOHHOMN
0e30macHOCTH.  DNEKTpOHHas LudpoBas  IMOJIUCH,
CepTHUPHUIMPOBAHHBIC CAMTHI " JOKYMEHTHI.
[IpenoTBpaiieHe HECAHKIIMOHUPOBAHHOTO JOCTyNMa K
JUYHON KOH(DUIEHIMAIBbHON MH(pOpMaluu, XpaHsaencs
Ha NEPCOHATBHOM KOMITBIOTEPE, MOOMITBHBIX




YCTPOMCTBAX.

20

21

BpenonocHble nporpamMmHoe oOecredeHHe U METOJIb
60ppObl ¢ HHUM. IIpakTHueckas pabora 1Mo Teme
"AHTUBUPYCHBIE TPOTrPaMMBbI"

Opranu3zanus TU4HOTO apxuBa uHdopmanuu. Pesepsaoe
konupoBanue. [laponbHas 3amuTa apxuBa.

22

udpoBanue JlaHHBIX. CuMMeTpHuuHbIe u
HecuMMeTpuuHble mudpel. Hludpsl npocToit 3amMeHsbI.
[Mudp Leszaps. [Hndp Buxenepa.

23
24

Anroputm mmdposanust RSA. Creranorpadus

[IpakTrueckas padota nmo teme "llIudposanue naHHBIX"

25

Wndopmanus, nanHele u 3HaHusA. VHbopMmannoHHBIE
MIPOIIECCHI B IPUPO/IE, TEXHUKE M 00IIecTBE

26

HerepI)IBHI)IG U OUCKPCTHBIC BCJIMYHUHBI W CHUI'HAJIBI.
Heo6xoanmocTthb JHACKpETU3alun uHpOpMauHy,
HpeHHaSHaquHOﬁ JIIA XpaHCHUA, nepeaadun u
00paboTKHU B IUPPOBBIX CUCTEMAX

27

28

29

JIBonuHOE KOJIMPOBaHUE. PaBHOMEpHBIE u
HEpaBHOMEpHBIE KOJbI. JlekoaupoBaHue COOOIIECHUH,
3aMMCaHHBIX C TTOMOIIbIO HEPABHOMEPHBIX KOJIOB

Ycnosue ®daHo. ITocTpoenue OJIHO3HAYHO
JEKOJUPYEMBIX KOJOB € MOMOIIBI0 iepeBa. ['pap A A.
Mapxkosa

Eauaunbl  u3MepeHuss  KojaudecTBa  MH(OpMAIIMH.

AndaBUTHBI  MOAXOJ K  OLEHKE  KOJWYECTBA
uHpopMauu

30

Cucrempl cuncienus. Pa3BépHyTas 3amuch LEIBIX U
JOPOOHBIX YHCEN B MO3UIIMOHHOW CHUCTEME CUUCIIECHHS.




CBoiicTBa TO3WIMOHHOW 3alUdCH YHUCIA. KOJUYECTBO
nuudp B 3amucH, NpPHU3HAK JISTUMOCTH 4YHCIA Ha
OCHOBAHHUE CUCTEMEI CUUCIICHHUS.

31

ANropuT™m nepeBojia LeNIoro yuciaa u3 P-u4HON cUCTEMBbI
CUMCIEHMS B JIECATUYHYIO. AJTrOpUTM IepeBoja
KOHEeUHOW P-muHON ApoOH B NECATUYHYIO.

32

33

ANropuTt™M mnepeBoja LEJIOr0 4YMCIa U3 ACCATUYHOU
cucteMmbl cuucieHus B P-uunyro. IlepeBoj koHewyHOM
JecATUYHOM J1poOu B P-nunyro.

ZIBOI/I‘{HaH, BOCbMCpHUYHAA n MeCTHAAIATCPpHUIHAaA
CHUCTCMBbI CUHUCIICHUSA, CBA3b MCIKIY HUMU

34

Apudmernueckue onepanuu B MO3UIMOHHBIX CHCTEMax
CUMCIICHUS

35
36

TponyHast ypaBHOBEIICHHAsI CUCTEMA CUUCIICHUS

Z[BOI/I‘{HO'I[GCHTI/I‘{HG.H CHUCTEMA CUUCICHUA

37

Konuposanue TEKCTOB. Konuposka ASCII.
OpnnoGaiitaeie  komupoBku. Cranmaptr  UNICODE.
Koauposka UTF-8.

38

39

40

Ompenenenne HWHPOPMAUOHHOTO O0BEMA TEKCTOBBIX
COOOILIEHU.

Konuposanue U300paKeHUH. Onenka
MHGOPMALIMOHHOTO 00bEMa TpapUuecKuX JaHHBIX IMPH
3aJJaHHBIX Pa3pelIeHNH U TITyOMHE KOJMPOBAHUS LIBETA.
[Ipaktnueckass pabora mo Teme "Jluckperusarus
rpadudeckoit nupopmarmu"

41

42

[[BetoBbIe MOnEnM. BektopHoe koaupoBanue. @opmarsl
(aiinos. Tpéxmepnas rpaduka. @pakranpHas rpaduka

KOI[I/IpOBaHI/IC 3BYyKa. OI_ICHKa I/IH(I)OpMaI_[I/IOHHOFO




00BéMa 3BYKOBBIX JOAaHHBIX TIIPpH 3aJaHHBIX YaCTOTC
AUCKPETHU3AIWU U PA3PAIHOCTH KOAUPOBAHHUA

43

44

45

[Ipaktuyeckas pabora mo Tteme "JluckpeTH3aus
3BYKOBOU MH(pOpMauu'"

Anrebpa JIOTUKH. ITonsTue BBICKA3bIBAHMUS.
Beicka3sbiBarenbHble  (opMbl (mpenukatrsl). KBaHTOPBI
CYIIECTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue Oo1cpanuu. Ta6JII/II_IBI HUCTHHHOCTH

46

47

48

Jlornueckue BelpaxkeHus. Jlormdyeckue TOXKIECTBA.
JIoKa3aTenbCTBO JIOTMYECKUX TOXKAECTB C  ITOMOIIBIO
TaOJIUI] UICTHHHOCTH

[IpakTuueckast padora nmo teme «lloctpoenue u anammus
Ta0JIUI] UICTUHHOCTH B TAOJIMYHOM IPOIIECCOPE»

Jlornueckue OoIIepanvu U Oo1cpaur Haa MHOXKECTBaAMU

49

50

51

3aKoHBI anreOpsI JIOTUKH. OKBUBAJICHTHBIE
PeoOpa30BaHUS JTJOTHICCKUX BBIPAKCHHIM.

3aKOHEBI anrerH JIOTHUKH. OKBUBaJICHTHBIC
Hp606pa3OBaHI/I$I JOTHUYCCKHUX Bpra)I(eHI/Iﬁ

Jlornyeckue ypaBHEHHs U CUCTEMBI ypaBHEHUN

52

53

54

Jlornueckne  GyHKIMH. 3aBUCUMOCTH  KOJHWYECTBA
BO3MOXXHBIX JIOTHUECKUX (YHKUMH OT KOJUYECTBa
apryMeHToB. [loHbIEe CHCTEMBI JIOTUYECKUX (PYHKIIHMA

Kanonudeckne  QopmMbl  JOTHUYECKHX  BBIPAKCHHIA.
CoBepilieHHBIE TU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC
HOpMaJbHBIC (OPMBI, AITOPUTMBI MX TOCTPOCHUS TIO
Ta0JINIE UCTUHHOCTH

Jloruueckue 3J1€MEHTHI B COCTaBe KOMIIBKOTEpa




55

Tpurrep. Cymmarop. MHOropa3psiiHblii CyMMaTOp

56

57

IloctpoeHne cxeM Ha JIONMYECKUX DJIEMEHTax 1o
3aJJaHHOMY  JIOTUYECKOMY  BBIP@XEHHUIO.  3aIlllCh
JIOTUYECKOTO BBIPAYKEHUS T10 JJOTMYECKON CXEME

MI/IKpOCXCMH N TCXHOJIOIrUs UX IMPOU3BOACTBA

58

[IpeacraBnenue LeNbIX YUCENT B MaMSITH KOMIIBIOTEpA.
OrpaHu4eHHOCTh JAMaNia3oHa YHCENI NpPU OrpaHUYECHUU
KoJruecTBa pa3panoB. [lepenonHenune pa3psaHoi CETKU

59

be33HakoBble W 3HAKOBBIE JAaHHBLIC. 3HAKOBBIM OWT.
JIBOWYHBIA  JTONMOJMHUTEIBHBIA KOJ  OTPULATEIbHBIX
qucell

60

61

[TobutoBeie  mormyeckue omnepauuu. Jloruueckwuii,
apupMeTHUECKUN U UKIMYECKUN CIBUTH

[[IudpoBanre ¢ MOMOIIBIO IMOOUTOBOM OIEpAIIMH
«uckiarovaromntee 1IN

62

HpeI[CTaBJ'IeHI/Ie BCHOICCTBCHHBIX YHCCI B IIaMATU
KOMIIBIOTCPA. 3Haqamas[ JaCTb HW TMOPAOOK YHCIA.
Z[I/IaHa3OH 3HAYECHUH BEIIECCTBEHHBIX YMCEIl. HpO6JICMBI
XpaHCHUA BCIICCTBCHHBIX qucCelI, CBsA3aHHBIC C
OIrpaHUYCHUCM KOJIMYCCTBA Pa3pA10B.

63

BrinosiHeHue omepanuii ¢ BEIIECTBEHHBIMH YHCIIaMHU,
HaKOIUIEHHE OMIMOOK MPU BHIYUCICHUSIX

64

65

[Ipaktnyeckas  pabora mo  Teme  «M3yuenue
MOPa3psAIHOTO MAIIMHHOTO TPEACTABIEHUS IENbIX HU
BELIECTBEHHBIX YHCEID»

OmnpeneneHne  BO3MOXKHBIX ~ PE3YJIbTAaTOB  PabOOTHI

HpOCTCfII.HHX AJITOPUTMOB YIIPABJICHUS HCIIOJIHUTCIAMU
n BBIYMCIIUTCIBHBIX AJITOPUTMOB. Onpez[eneHI/Ie




WCXOJIHBIX JaHHBIX, IPU KOTOPHIX AITOPUTM MOKET JaTh
TpeOyeMblii pe3ybTar.

Oransl peuieHus 3a1a4 Ha KOMIIBIOTEPE.

66 WNHcTpyMeHTAIBHBIE CPEACTBA: TPAHCIATOP, OTIAIUUK, 1
poGUITUPOBITUK
Cpena MIPOrpaMMHUPOBAHHSL. Komnumsius u

67 UHTEpIpeTanus nporpaMMm. BupryaibHble MalIUHBI. 1
WuTerpupoBanHas cpeja pa3padoTku
Metonst  ornanku  mporpamm.  Mcmonb3oBaHue

68 TpaccUpoBOYHBIX  Tabmui.  OTIafo4HBIA  BBIBOJ. 1
[TomaroBoe BhINONIHEHKE TporpaMmbl. ToYKkK OocTaHOBA.
[IpocMOTp 3HAYEHHI TIEPEMEHHBIX.

S3pik  mporpammupoBanus Python. Tumel JaHHBIX:

69 L[EI0YHUCIICHHBIE, BEIIIECTBEHHBIE, CUMBOJIbHBIE, 1
JIOTUYECKHE.

AnropuTMBI 00paboTku HAaTypaJIbHBIX qucern,
3alMCAaHHBIX B TIO3WIIMOHHBIX CHCTEMAaX CYHCICHUS:

70 pa3bueHue 3amucH YuClia Ha OTHeNIbHBIEe LHUQPBHI, 1
HaXOXJEHHEe CyMMbl W  TpousBeneHuss  1udp,
HaXO0XJACHHE MaKCUMaJIbHOU (MUHUMAIBLHOM) U(PHL.

71 O6paboTKa BEIIEeCTBEHHBIX YUCEIT 1

72 CryuaiiHble ¥ IICEBIOCITYYaliHbIE YNCIIA 1

73 Bersnenus. CnoxHble ycI0BUsS 1

74 [uknsl ¢ ycnmoBueM 1

75 Hukner 1o  mepemMeHHOW.  B3aumozameHseMOCTh 1
Pa3IMYHBIX BUJOB IIUKIIOB

76 O6paboTka HATypaJbHBIX YHCENT C MCIOJb30BaHUEM 1

IIUKJIOB




77

Haxoxxnenne Bcex MPOCTBIX YHCENT B 3aJlaHHOM
nuanaszone [IpakTudeckass pabora mo teme «PemieHue
3a/1a4 METOJIOM Ttepedopar

0.5

78

WHBapuant  nukia. CocraBnenue UKIa  C
HCIIOJIb30BAHUEM 3apaHee OIpeNeIEHHOIO0 HWHBAapUaHTA
nukia. IIpencraBienue ynciaa B BUAE HAOOpa MPOCTHIX
COMHOXHTENEH. AJrOpUTM OBICTPOTO BO3BEACHUS B
CTETEHb.

79

JIoKyMeHTUpOBaHuE IIPOrPaMM. Hcnonb3oBanue
KoMMeHTapueB. lloaroroBka omucaHusi MpOrpaMMbl U
MHCTPYKLUU JJIs IOJIb30BaTEs.

80

81

82

OO6paboTka AaHHBIX, XpaHsmuxcs B ¢ainax. TekcToBbie
u  jaBowuHble  (¢ainel.  DaliioBBIe  MEpEeMEHHBIC
(daitioBeie ykazatenu). Urenune w3 (aiina. 3amuch B
daiin

Pazbuenue 3a7aun Ha MOA3aa4H.

Ucnons3oBanne cTaHmapTHOM  OMOIMOTEKH  S3bIKA
MPOrPaMMHUPOBAHHUS. [Hogxmrouenue OoubmuoTex
MOANPOrPaMM CTOPOHHUX MPOU3BOJUTENEH

83
84

85

[Toanporpamms! (rpoueaypsl U ¢ yHKIIUHN)
[Tonnporpammsl (poueypsl U (pyHKITIH)
[IpakTnueckass pabora mo Teme  '"Pa3paborka
noanporpamMm”

86

87

Pexkypcusi.  PexypcuBHble ~ 00BeKTHl  ((pakTaiibl).
PexypcuBnble nponenypsl u ¢yHkiuu. Mcrnonb3oBanue
CTeKa JIJIsl OpraHu3alli PEKyPCUBHBIX BI30BOB

[Ipaktnyeckas pabora mo Teme "PekypcuBHbIe
oANporpaMmsl"




88

MoaynbpHBIN IPUHLMII IIOCTPOCHMS IIPOrPAMM

89

Uucnennsle MetoApl. TouHoe ©  TpHOIIKEHHOE
peweHuss  3agaud. YHCIEHHBIE METOAbl  PELICHUSA
yYpaBHEHMI: MeTox Tmepedopa, METOJ IOJOBUHHOTO
JCJICHUSL.

90

91

IIpakTuyeckas pabora nmo Teme «YucieHHOe peleHue
YPaBHEHUI»

Hcnonb3oBaHue JUCKPETU3alluh B BbIYUCIIUTCIIbHBIX
3aJadax

92

Brruucnenne miomanei Guryp ¢ moMouIs0 YUCICHHBIX
METOJOB (METOJ| MPSMOYTOJIbHUKOB, METOJ Tpareluil).
[IpakTnueckass pabora mno Teme «IlpubnnxénHoe
BBIYHCJICHHE JUTMH KPUBBIX U IUIOMIaIeH Guryp»

93

94

[Ipaktuyeckas pabora mo Teme «llomck Makcumyma
(MuHUMYMa) (YHKIMH OJHOW TIEPEMEHHOW METOJIOM
MIOJIOBUHHOTO JCIICHUS

OOpaGoTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHbIe
(GyHKIUMU s3bIKa MPOTPaMMHUPOBaHMS Uil 00pabOTKU
CUMBOJIbHBIX CTpOK. ANTOopUTMBI 00paboTku
CHMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBICHHHA
CHMBOJIA B CTPOKE.

95

96

Anroput™mbl 06pabOTKH CUMBOJIBHBIX CTPOK: pa3z0oueHue
CTPOKH Ha CJIOBA MO IPOOETBHBIM CHMBOJIAM

AnropuT™Mbl  00pabOTKH CHMBOJIBHBIX CTpPOK: TTIOMCK
MOJICTPOKH BHYTPH JIaHHOM CTPOKH; 3aME€HA HalJEHHOU
IIOJICTPOKH Ha APYTYIO CTPOKY

97

[IpakTnueckass pabora mo Teme "OOpaboTka CTpPOK ¢
WCIIOb30BaHUEeM (YHKIMN CTaHAApTHOW OMOIMOTEKH




s3bpIKa MPOrpaMMHUpPOBaHUS"

98

99

100

['eHepanuss BCex CIOB B HEKOTOpPOM  ajidaBuTe,
YAOBJICTBOPAIOIIUX 3alaHHbIM OrpaHUYCHUAM.
[IpeoOpa3oBaHue uYHciIa B CHMBOJBHYIO CTPOKY W
obOpatHO

MaccuBsl U nocienoBaTeIbHOCTH yucel. [IpakTuyeckas
pabora o Teme "3anoyiHeHHEe MaccuBa'

O060061EHHbIE XapaKTePUCTUKNA MacCCHBa

0.5

101

Beruncnenne 0OOOMIEHHBIX XapaKTEPHUCTUK 3JIEMCHTOB
MaccuBa WJIM YHUCIIOBOM IOCIENI0BAaTENIbHOCTH (CYMMBI,
MIPOU3BEICHUS], CpEeIHEero apu(MeTUIECcKoro,
KOJWYECTBA DJIEMCHTOB, JIMHEMHEBIM IIOMCK 3aJaHHOIO
3HaueHHs B MaccuBe. [IpakThueckas paborta 1mo Teme
"JIMHENHBINA IIOUCK 3aJaHHOI0 3HaUYeHUs B Maccuse"

0.5

102

103

104

105

[IpakTnueckas padora no teme "[loMck MUHHMaIBLHOTO
(MakCUMaJIbHOT0) 3JIEMEHTA B YMCIIOBOM MaccuBe"

CoprtupoBka onHOMepHOro maccua. [Ipocteie meTozabl
COPTHUPOBKM  (METOA  My3bIpbkKa, METOA  BbIOOpa,
COPTHpPOBKAa BcTaBKamu). . Ilpaktuueckas pabGoTta mo
teMe "[IpocThie METO/IBI COPTUPOBKH MaccuBa'

CoprupoBka ciusHHeM. BbIcTpas COpTHpPOBKA MacchuBa
(anroputm QuickSort). Tlpaktudeckas pabora mo Teme
"BeicTpas copTupoBka maccupa”

JIBOMUHBI TIOMCK B OTCOPTHPOBAaHHOM  MAaCCHUBE.
IIpakTuyeckas padora no Teme "/IBonyHbIi MOUCK"

0.5

0.5

0.5

106

107

JIByMepHbIe MaCCUBBI (MaTPHULIbI)

Anroput™Mbl  00pabOTKHM  JABYMEpPHBIX ~ MAacCHUBOB:
3all0JIHEHWE JBYMEPHOIO UHCIOBOIO MaccuBa IO




3alaHHbIM TIIpaBHJIaM, IIOHUCK J3JICMCHTAa B ABYMCPHOM
MacCCHUBE€.

108

Boruncnenne MakcuMyma (MMHMMYMa) M CyMMBbI
3JIEMEHTOB JABYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOLIOB IByMEpHOro MaccuBa. Pa3paborka mporpamm
JUIS peLIeHMs] IPOCTBIX 3a]a4 aHaJIu3a JaHHBIX (OYMCTKA
JAHHBIX, KJIaCCU(PUKALNA, aHATIU3 OTKIOHCHUH)

109

TekcToBbIi MPOLIECCOP. PenaktupoBanue 51
¢dbopmatupoBaHue. [IpoBepka opdorpadun u
rpammatukud. CpezncrtBa mHoMcka M aBTO3aMEHbl B
TEKCTOBOM Mporeccope. Mcnoib30BaHUE CTUIIEH.

110

111

112

3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM  TEKCTa.
TexHu4eckue cpecTBa BBOAA TEKCTA.

CTpyKTypHpOBaHHbBIE TEKCTOBbIE IOKyMeHTbl. CHOCKH,
ornaBieHue.  Pedepar.  IlpaBmia  murupoBaHus
UCTOYHUKOB M  odopmieHus Oubauorpadpuieckux
ccbutok. OdopmiieHne crucka aurepatypsl. CTaHIapThl
O6ubarorpadguuecKux onucaHuil.

WNHCcTpyMEHTBI peLIEH3UPOBaHUS

113

Creunanu3supoBaHHbIE  CpPEACTBA  PEAAKTHUPOBAHUS
MaTeMaTHuecKux TeKkcToB. IIpakTuueckas pabora 1O
TeMe "MHOroCTpaHUYHbIE TOKYMEHTHI"

114

JlenoBas nepernucka. Ob6naynble CEPBHUCHI.
KomnextuBHass paborta ¢ moxymeHTamu. [IpakTmueckas
padora mo Tteme "KomnektuBHas — pabora @ C
JNOKymMeHTamu"

0.5

115

Ananu3 naHHbiX. OCHOBHBIE 33Jaud aHaIN3a JaHHBIX:
MPOTHO3UPOBAHUE, KJIacCCHU(UKAIUs, KIacCTepHU3aIusi,




aHaJIN3 OTKJIOHEHUH.

116

[TocnenoBaTeIbHOCTh PEIICHUS 3a/a4 aHAIM3a JTAHHBIX:
C60p HepBI/I‘IHbIX JaHHBIX, OYHCTKa W OLCHKA KadcCTBa
JaHHBIX, BBIOOp  W/WIM  TMOCTPOEHHE  MOJEIH,
Hp606pa30BaHHe JaHHBbIX, BI/I3yaJ'II/I3aI_II/I$I JaHHBIX,
WHTEPIIPETAHS PE3YIHTATOB.

117

118

[IporpamMmHBIE CcpencTBa M HMHTEPHET-CEPBUCHI  JJIA
00pabOTKM ¥ TIPEICTaBICHHUS JaHHBIX. bojbine
JTAaHHBIE.

MamunHoe oOyueHue. MHTeNIeKTyalbHBIH — aHaAIN3
JAHHBIX.

119

AHanmm3 JaHHBIX C IIOMOIIBIO SJICKTPOHHBIX Ta6JH/HI.
Brruucnenue CYMMBI, CPEIOHECTO aqu)MeTquCKOFO,
HauOOIBIIETO (HaI/IMeHbH_IeFO) 3HAa4YCHU JUalla30Ha.

120

Beruncnenne CyMMbl, CpemHEro apuMeTHYEecKOro,
HauOospliero (HAaMMEHBIIIETO) 3HAYEHWs JUana3oHa.
[IpakTnueckass pabota mo Teme "AHaiW3 JaHHBIX C
MTOMOIIBIO AJIEKTPOHHBIX TaOIUI"

121

[loctpoenne cronOyaThiX, JUHEHYATBIX U KPYTOBBIX
JIAarpaMM. [Toctpoenue rpadukoB GYHKIIHN.
[IpakTnueckass  pabora mo  Teme  "HarmsgHoe
MIpe/ICTaBICHHE pe3yJbTaToB CTaTUCTUYECKOM
00pabOTKM JaHHBIX B BHUJAE JAHArpaMM CpeJICTBaMU
pellakTopa 3JeKTPOHHBIX Ta0uuI"

0.5

122

123

JIluauu tpenaa. [Ipaktudeckas pabora no teme "[loxgdop
JIMHUHW TPEHJA, MPOTHO3UpOBaHue"

ITon6op mapamerpa. IIpakThueckas pabGora 1o Teme
"YuciieHHOE pelIeHrne YPaBHEHUH C MOMOIIBIO MoI00pa

0.5

0.5




napametpa"

OnTummuzanuss Kak IIOMCK HAWIYYIIEro pEIIeHus B
3aJaHHbIX ycnoBUsX. LleneBast QyHKIMS, OrpaHUYEHUS.

124 JlokanpHble W TIOOATBHBIE MUHHUMYMBI  LIEJIE€BOM 1 0.5
¢ynkuuu. Ilpakthueckas pabota mo teme "PemeHue
3a/1a4 ONTUMH3AIUH C IOMOIIBIO JIEKTPOHHBIX Ta0IuUIT"
125 IToBropenue temsl «IIporpammuoe obecreyeHue» 1
126 [ToBTOpenue Tembl «KOMIIBIOTEPHBIE CETH» 1
127 [ToBTOpenue Tembl «MHbOpMannoHHasi 0€301aCHOCTE) 1
IToBropenue temsl «IIpencrasnenue napopmanuu B
1238 KOMIIBIOTEPE 1
129 IToBTOpenue Tembl «OCHOBBI aIreOphl TOIUKH 1
130 [ToBTOpenue Tembl «KommbroTepHas apupMeTuKa» 1
131 [ToBTOpenue Temsl «IIporpaMmupoBanue» 1
132 IToBTOpenue teMsl «IIporpaMmupoBanue» 1
133 IToBTOpEHME TEMBI «AHAIN3 JAHHBIX C IOMOILBIO 1
3JIEKTPOHHBIX TAOIUI)
134 [ToBTOpEeHMe TEMBI «AHAIN3 JAHHBIX C TIOMOILBIO 1
AJIEKTPOHHBIX TAOJIUID)
135 IToBTOpenue Tembl «OO0pabOTKA TEKCTOBBIX TOKYMEHTOBY 1
136 [ToBTOpenue Tembl «OO6paboTKa TEKCTOBBIX JOKYMEHTOB 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
1w/ Tema ypoka Beero Kontpoabnbie IIpakTunyeckue oGpazoBaTeh
padoThbI padoTbI HbIe pecypesI
Teopernueckue NoaX0bl K OIIEHKE KOJIMYEeCTBA
1 nHpopManuu. 3aKOH aJIMTUBHOCTU HH(OPMALIUH. 1
®opmyna Xaptiu. MudopmMativs u BEpOSTHOCTD.
®opwmyia [llenHoHa.
ANTOPUTMBI C:KaThs JTaHHbIX. Anroput™ RLE. 1
3 Anroputrm Xapdmana 1
4 [IpakTuueckas pabora no Teme "CxkaTue NaHHBIX C 1 1
oMotk anroputma Xahdmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKATUSI IaHHBIX C MOTEPSAMU. Y MEHBLIEHUE
6 MIyOMHBI KoaupoBaHus 1Beta. [Ipakruueckas pabota 1o 1 05
teme "Cxarue naHHBIX ¢ ToTepsmu (anroputMsl JPEG, '
MP3)"
CxopocTh nepeiaur JaHHBIX.3aBUCUMOCTh BPEMEHHU
7 nepeaadu OT HHGHOPMAITMOHHOTO 00BhEMA TAHHBIX U 1
XapaKTEePUCTUK KaHaya cBsi3u. [IpuamHbI
BO3HUKHOBEHHMsI ONITMOOK MPHU Tepeade JaHHbIX.
[TomexoycToitunBsie koibl. Koabl, m0O3BOISIONINE
3 OoOHapyXUBaTh U UCIIPABIATH OMIUOKU, BO3HUKAIOIIHE 1
IIpy niepenaye AaHHbIX. PaccTostHue XsoMMuUHra.
Konuposanue ¢ mosropennem 6utoB. Koasl XsMMmuHra.
9 [IpakTryeckas pabdora no Teme "[lomexoycroifunBeie 1 1




KOAbI"

10

11

CucteMbl. KOMIIOHEHTEI CUCTEMEI U UX
B3aumoJeiicteue. CucteMHsblil 3pdexT. Ypasienue
Kak HHQOpPMAIMOHHBIH mpotiecc. OOpaTHast CBS3b

Mopnenu u Mmonenuposanue. Llens MogenupoBaHust.
AJIEeKBaTHOCTH MOJIEIH MOAEIHPYEMOMY OOBEKTY HIIH
nporeccy, Heau MoienupoBanus. Popmanuzarus
MPUKIAAHBIX 331a4. [IpencraBnenne pe3ynbpTaToB
MOJICIIMPOBAHUS B BUJIE, YIOOHOM /ISl BOCIIPUSATHUS
yeoBeKoM. [ paduueckoe mpeacraBieHHe JaHHBIX
(cxemsbl, TabIHIIBI, TPadUKN).

12

13

14

15

16

I'padbr. OcnoBHbIe oHsTHS. Bunbl rpados. Onucanue
rpadoB C MOMOIIBI0 MATPHUIL CMEKHOCTH, BECOBBIX
MaTpull, CIUCKOB CMEKHOCTH.

Pernrenue anropuTMHUECKUX 3aj1a4, CBSI3aHHBIX C
aHanu30M rpadoB (MOCTPOSHUE ONITUMATBHOTO TYTH
MeXIy BepIIMHAMU rpada, onpeaereHne KOInuecTBa
Pa3INYHBIX ITyTEW MEXy BEPIIMHAMU
OPUEHTUPOBAHHOTO AIUKINYECKOTO Trpada).

JepeBbs. bunapHoe aepeso. [lepeBbst moucka. CrocoOs
obxona nepesa. [Ipencrapnenue apupMeTHIecKux
BBIPAYKEHHI1 B BUJIE JIEPEBA.

JIucKpeTHBIE UTPBI IBYX UTPOKOB C ITOJTHOMU
unpopmanueit. [loctpoenue nepesa nepedopa
BapUAHTOB, OMKMCAHUE CTPATETUN UTPHI B TAOITHMYHOM
(dbopMe. BBIMTPHITITHBIE ¥ POUTPHIITHBIE TTO3UIIHH.
BeIarpsimselie crpaTeru.

IIpakTruyeckas padora o Teme "[Iouck BHIMTPHIIIHON
CTpaTEeTHH B UTPE C MOJTHOM HH(popmaruei”




17

18

CpenctBa UCKyCCTBEHHOIO nHTEIeKTa. CepBUCHI
MalIMHHOTO NIEPEeBO/Ia U PACcIO3HABAHMS YCTHOU pPeyHu.
Koruurusnslie cepBuchl. UneHTHGUKALNS U TTOUCK
M300paKeHU, pacrio3HaBaHUE JIUII.
CamooOyuaromuecs cucTeMbl. FICKyCcCTBEHHBIH
WHTEJUICKT B KOMITBIOTEPHBIX UTPax.

CpencTBa HCKyCCTBEHHOTO MHTEIUIEKTa. CepBUCHI
MAaIIMHHOTO TIEPEBO/Ia M PACIIO3HABAHUS YCTHON PEYH.
KoruuTuBHble cepBrchl. VneHTUDUKAIMS U TIOUCK
M300paKeHU, pacrio3HaBaHUE JIUIL.
CamooOyuatomnimecs: cucteMbl. MICKyCCTBEHHBIH
HHTCJUICKT B KOMIIBIOTCPHBIX UI'pax. HpaKTI/I‘-IGCKaﬂ
pabota mo Teme "CpencTBa HCKYCCTBEHHOTO
uHTeIeKTa"

19

20

dopmann3zanys NOHATHS anropurma. Mammza
ThrroprHTa Kak yHUBEpCaJlbHas MOJENb BbIUNCICHUN.
Tesnc Yépua—TpropuHra

[TpakTuyeckas padora no Teme "CocTaBiieHHe MPOCTON
IIPOrpaMMBl JUIsl MaluHel TeropuHra”

21

Mamwuna Ilocta

22

23

Hopwmanshsie anropugmel Mapkosa

ANTOpUTMHUYECKN HEpa3peIIMMBbIE 3aa4uu. 3agada
ocraHoBa. HeBO3MOXKHOCTh aBTOMATUYECKON OTJIAKN
porpamMm

24

OneHka ClI0)KHOCTH BhIYUCIIEHUH. Bpemst paboTsl 1
00BEM HCIIOTB3YEMON MaMSITH, X 3aBUCUMOCTb OT
pa3Mepa UCXOJHBIX AaHHBIX. OLeHKa aCUMITOTUYECKON
CJI0)KHOCTH aJITOPUTMOB. AJITOPUTMBI ITOJINHOMHAJIBHOMN




cinoxknoctu. [lepeGopHsie anroputmsl. [Ipumeps
Pa3IUYHbIX AJITOPUTMOB pPEIIEHUs OAHOH 3a/1auH,
KOTOPbIE UMEIOT PA3IMUHYIO CI0XKHOCTb

ITouck IMPOCTBIX YHUCCI B 3aIaHHOM OHUAITa30HEC C

25
MOMOIIIBIO ANTOPUTMA «pereTo DpaTocheHar

26 [IpakTrueckas padota mo Teme "IlorcK MPOCTHIX Ynces
B 3aJJaHHOM auarmna3one"

97 MHoropa3psiHbIe LeNbIe Yncia, 3aJa41 JUIMHHON
apupMETUKH

28 [IpaxTuueckas padbora no teme "Peanusanus
BBIYHCIIEHUI ¢ MHOTOpa3psIHbIMU yuciaMu"
CrnoBapu (accoliaTUBHbIE MAaCCHBBI, OTOOPAKEHHUS).

29 Xoami-tabmuiel. [loctpoenue andaBUTHO-4aCTOTHOTO
cJioBaps U1 3aJaHHOTO TEKCTa

30 [IpakTuueckas pabora no teme "IlocTpoenue
asi(haBUTHO-4AaCTOTHOT'O CJIOBAps JJIs 3a/laHHOTO TeKcTa"
AHaJN3 TEKCTa Ha €CTECTBEHHOM SI3bIKE. Bblenenue

31 nocieaoBareabHocTel No madiaony. PerynspHsie
BbIpa)KeHUs. YaCTOTHBINA aHAIN3

39 [IpakTnueckas padbota no Teme "AHajin3 TEKCTa Ha
€CTECTBEHHOM sI3bIKe"

33 Creku. AHanM3 NPaBUIBHOCTH CKOOOYHOTO BBIPAXKEHUS

34 Brruncnenme apupmMeTHiueckoro BhIpaxeHus,
3aMMCaHHOT0 B MOCTGUKCHOMN Gopme
ITpakTryeckas padora no Teme "Boruncienne
apu(pMeTHYECKOro BhIpaXKEeHHUs, 3alIMCAaHHOTO B

35 ,
nocTduxkcHou Gpopme"”

36 Ouepenu. Mcnonp3oBaHue ouepeu 111 BpeMEHHOTO




XPaHCHUA JAHHBIX

[IpakTrueckas padota o Teme "Vcnosib3oBaHue

37 |
ouepenu
JepeBbs. Peanuzanus gepeBa ¢ MOMOIIBIO CChUIOYHBIX
38 CTPYKTYp. JIBonuHbIe (OMHAPHBIC) TEPEBBSI.
[Toctpoenue nepesa AJis 3alaHHOTO apU(PMETHIECKOTO
BBIPAXKEHUS
[IpakTuueckas pabora no teme "Hcnonb3oBanue
39 JIEPEBBEB JUISl BEIYUCIICHUS apU(PMETHICSCKUX
BbIpaKeHUI"
40 PekypcuBHBIC aJITOPUTMBI 00X0/1a JIepeBa.
Hcnonp3oBanue cTeka U ouepenu Uit 00xXo/a qepesa
41 Casi3ubie criucku. Peanusanus creka u ouepeu ¢
MTOMOIIBIO CBSI3HBIX CITUCKOB.
AnroputMmsl Ha rpadax. [TocTpoeHre MUHUMaIBHOTO
42 OCTOBHOTO JIEPEBA B3BEUIEHHOTO CBA3HOTO
HEOPUEHTUPOBAHHOTO rpada
43 O6xox rpada B rimyouny. O6xox rpada B HIUPHUHY
a2 KomnnuecTBo pa3nuyHbIX MyTel MEXAy BEpIIUHAMU
OPUEHTUPOBAHHOTO AIMKINIECKOT0 Tpada
45 Anroput™m JleUKCTpHI.
[TpakTuueckas padota o Teme "BbIyrciieHne JITMHBI
46 KpaT4aillero myTy MeXy BepIIMHaMHU rpada
(anroput™m [lerikcTphn)"
47 Anroput™m @noiiga—Y opuemia
JluHamMuueckoe mporpaMMHUpPOBaHUE KaK METOT
48 pEelIeHus 33a/1a4 ¢ COXPAHEHUEM ITPOMEKYTOUHBIX

PE3YyJIbTATOB. 321,[[3.‘-11/1, pemacMbIC C ITIOMOLIBIO




JTUHAMUAYECKOT0 MPOTPAMMUPOBAHUS: BBIYUCICHUE
PEKYpPCUBHBIX (PyHKUINN

[IpakTuyeckas padora no Teme "Breruncienue

49 PEKYPCHUBHBIX (DYHKIHI C TOMOIIBIO TUHAMUYECKOTO 1
IIporpaMMupoBaHus”

50 3agauu, peraemMble ¢ IOMOIIBI0 JUHAMUYECKOTO
IIPOrpaMMHUPOBAHUS: MOACYET KOJIMYECTBA BAPUAHTOB
[IpakTrueckas padota o teme "Iloacuér kKoamvecTBa

51 BAapUAHTOB C TTOMOIIBIO JUHAMHUYECKOTO 1
nporpaMmmupoBaHus"

59 3azauu, peraeMple ¢ IOMOLIbIO JUHAMHYECKOT O
[IPOrpaMMHUPOBAHMUS: 3314l ONTUMU3ALIUN

53 [Tonsarue o mapaaurmax nporpammuponanus. O030p
SI3BIKOB ITPOTrPAMMUPOBAHUS

54 [Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
IpOrpaMMUPOBAaHUH

55 OO6mbekThl U Ki1accbl. CBOMCTBA U METO/bI 00BEKTOB

56 OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

57 [IpakTnueckas padbora no teme "Mcnonas3oBanue 1
TOTOBBIX KJIaCCOB B Iporpamme”

58 Pa3paboTtka nporpamMm Ha OCHOBE OOBEKTHO-
OpPUEHTUPOBAHHOTO MOIX0/1a

59 IIpakTuyeckas padorta "Pa3paboTka npocToit 1
IIPOrpaMMBbI C UCIIOJIb30BaHNUEM KJIacCcOB"

60 Wukancynauus. [Ipaktuueckas paboTa 1o teme 05
"Pa3zpaboTka Kjacca, HCIIOJIb3YIOIIEr0 HHKAMCYIALUI0" '

61 Hacnenosanwue. [lomumopdusm




[TpakTuyeckas padora o Teme "Pa3paboTka nepapxuu

62 " 1
KJIACCOB

63 Cpenbl OBICTPOI pa3pabOTKU MPOTpaMM.
[IpoekTupoBanue nuTepdeiica moIbp30BaTENs

64 [IpoekTupoBanue uaTepderica moIb30BaTEN

65 Hcnonb30BaHre TOTOBBIX YIPABIISEMBIX DJIEMEHTOB IS
mocTpoeHus uaTepdeiica

66 IIpakTuueckas padota o Teme "PazpadboTka 1
porpaMMeI ¢ rpadudeckuM uaTepdeiicom”

67 W3yuenune BTOpOro si3bika MpOrpaMMHUPOBAHHSI

68 N3ydenne BTOpOro sS3bIKa IPOrpaMMUPOBAHUS
Dranbl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO

69 MOJICJIUPOBAHUS: IIOCTAHOBKA 3a/1a4, pa3padoTKa
MOJIETIH, TECTUPOBAHUE MOJICITH, KOMITLIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOJICIIUPOBAHHUS.

70 JluckpeTusaius pu MaTeMaTH4eCKOM MOJETUPOBAHUN
HEMPEPBIBHBIX MPOIIECCOB. MoaennpoBaHre ABMKECHUS

71 [IpakTnueckas padbora no teme "MojenupoBaHue 1
NIBYOKEHHUA"
MonenupoBaHue OMOJIOTHYECKUX CHCTEM.

72 [IpakTnueckas pabota no teme "MojenupoBaHue 0.5
OMoJIOrnYecKux cucremMm"
MareMaTH4eCKIE MOJIENIH B DKOHOMUKE.
BrruncnuTenbHbIe SKCIEPUMEHTBI ¢ MOJEIIMHA. MeTo

73 HaUMEHBIINX KBaIpaToB. OICHKA YHCIIOBBIX

[apaMeTPOB MOJIEIUPYEMBIX 0OBEKTOB U IIPOLIECCOB.
BoccranoBnenne 3aBUCUMOCTEHN MO pe3ynbTaTam
skcriepuMenTa. CucTeMbl MacCOBOTO 00CTYKUBaHUSA




BeposithocTHbIe Monenu. [IpakTudeckas padora mo

74 Teme "VMIMUTalIMOHHOE MOJICTTUPOBAHUE C TIOMOIITBIO 0.5
Metosia Monrte-Kapio"

75 KoMmnbrorepHoe MOAENMPOBAaHUE CUCTEM YIIPABJICHUS

76 O6paboTKka pe3ynbTaTOB IKCIEPUMEHTA
Tabnuunsle (pensuuoHHbIe) 6a3bl JaHHBIX. Tabmuma —

77 MIpe/ICTaBJICHUE CBEJCHUI 00 OJHOTUITHBIX OOBEKTAX.
ITone, 3anucek. Kirou Tadauiel. Pabora ¢ roroBoii 6a3oit
JaHHBIX. 3anoJHeHUE 0a3bl TaHHBIX.
[Touck, copTupOBKa U PUIBTPALHS TaHHBIX. 3aIIPOCHI

78 Ha BBIOOPKY AaHHBIX. 3alpOChl C MapaMeTPaMHu.
Brruncnsiemsie mosnis B 3ampocax

79 [TpakTudeckas padbora mo Teme "Pabora ¢ roroBoit 1
0a30ii JaHHBIX"
MHuorotabiauunble 0a3bl JaHHBIX. TUIIBI CBSI3EH MEXTY

80 tabmunamu. Baemnuii kimrod. L{eaocTHOCTS 6a3bl
TAHHBIX

81 [TpakTuueckas pabota mo teme "PazpaboTka 1
MHOTrOTa0INYHOI 0a3bl JTaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.
OcHOBHBIE PUHIIUITBI HOPMAJIU3AIUU 0a3 JaHHBIX.

83 IIpakTryeckas paborta o Teme "3anpocsl K 1
MHOTOTa0IM4HOM 0aze JTaHHBIX"

84 S3pIk ynpaBneHus qaaHasiMu SQL
Co3znanue MpOoCTHIX 3aMpocoB Ha si3bike SQL Ha

85 BBIOOPKY JTAaHHBIX M3 OJTHOM Ta0ymIlkl. [IpakTudeckas 1

pabora o Teme "YrpaBieHrue JaHHBIMH C TIOMOIIIO
s3pika SQL"




86

HepeJIHI_[I/IOHHbIe 0a3bl JaHHBbIX. SKCHepTHBIe CHUCTEMBbI

87 WHTepHeT-npuiIoKeHus
[TonsiTue 0 cepBepHON M KIIMEHTCKOW YacTsX caifTa.
88 TexHonorus «KIMEeHT — cepBepy», e€ JOCTOUHCTBA U
HEJO0CTaTK!
89 OcHoBbl si361ka HTML
90 [TpakTuueckas padbota o teme "CoziaHue TEKCTOBOM 1
BeO-CTpaHUIIBI"
91 OcHoBgsl s13p1ka HTML
92 OcHoBsl si3p1ka HTML
[IpakTuueckas pabora no teme "Coznanue Beo-
93 CTpaHMIIbI, BKIFOYAIOIIEH MyJIbTUMEIUIHBIE OOBEKTHI 1
(pucyHKH, 3ByKOBBIE JaHHbIE, BUJIE0)"
94 OcHoBBI KacKaaHbIX Tabmui cTuiei (CSS)
95 [IpakTnueckas padora no teme "OdopmieHue 1
CTpaHUIIbI C TOMOIIbIO KACKaJHBIX TaOIMI CTUIEH"
96 Cuenapumu Ha si3bike JavaScript
97 Cuenapumu Ha si3pike JavaScript
98 ®dopmbI Ha BEO-CTpaHHUIIS
[IpakTryeckas pabota no Teme "O6paboTKa TaHHBIX
99 opm” 1
100 Pa3menienue BeO-caiiToB. Ycmyra xocTuHra. 3arpys3ka
¢aitnoB Ha calfT
BBox nzo0pakeHuit ¢ HCIOIb30BaHUEM PA3THIHBIX
101 U (POBBIX YCTPOHCTB (LUDPOBBIX PoTOANIapaTOB U 05

MHKPOCKOIIOB, BUIEOKaMep, CKAHEPOB U IPYIUX
yctporict). ['paduaeckuit penakrop. Paspemenue. .




[TpakTuyeckas padora no Teme "O6padboTka nudppPOBHIX
dboTorpaduii"

KanpupoBanue. Vcnpasienue nepcreKTUBEI.

102 I'ucrorpamma. Koppekiusi ypoBHel, KOPPEKIUs LIBETA.
ObecrBeunBaHue BETHBIX M300paKeHUH
103 Peryms. PaGora ¢ obnactsamu. @unbsTpsl. [IpakTrueckas 05
abota no Teme "Petyms udpoBbix potorpaduii '
6 e "Pe n
104 MHuorocnoitabie n3o0paxenus. TekcToBbie cion. Macka
cnosi. Kananel. CoxpaHeHue BblIeJICHHON 001acTu
105 [IpakTuueckas padota no reme "MHOTOCIOWHbBIE 1
n3o0paxxeHus"
[ToaroroBka miutrOCTpaIyii 1715 BeO-callToOB.
106 [IpakTrueckas paboTa mo TeMe "AHUMHUPOBAHHBIC 0.5
n3o0paxxeHus"
Bektopnas rpaduka. [Ipumutusel. U3menenue nopsiaka
3JIeMEHTOB. BrlpaBHUBaHUE, pacipeaesieHue.
107 I'pynnuposka. Kpusslie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcrnonb3oBanue KOHTYypoB. Bekropu3zarus
PacTpOBBIX U300PAKEHUIA
108 ITpakTryeckas pabdora no Teme "BekropHas rpaduxa” 1
109 [TpUHIUTIBI TOCTPOCHUS M PENAKTUPOBAHHS
TPEXMEPHBIX MOJETIEH
110 [IpakTryeckas padora no Teme "CozgaHue IpoCThIX 1
TpEXMEpHBIX Mozenei"”
111 Cerounsie Mogenu. Marepuansl
112 [IpakTuueckas pabora no teme "Cerounble moaenu" 1
113 MopenupoBaHre UCTOYHUKOB ocBelieHus. Kamepbl




114 [IpakTuyeckas padora no Teme "Pengepunr" 1
115 AnnutuBHble TeXHOJIOTUU (3D-nipuHTEpHI) 1
116 [TonsiTue 0 BUPTYyaIbHOM PEATbHOCTH U JIONTOJTHEHHOM 1
peaIbHOCTH
117 [ToBTropenue temsl «MHpopmanms u HHPOPMAITUOHHBIE 1
MIPOIIECCHI»
118 IToBropenue tems! «MHpopMmaryst 1 UHPOPMALMOHHBIE 1
MIPOIIECCHI»
119 IToBropenue temb! «MHpopmaryst 1 UHPOPMALUOHHBIE 1
IIPOLIECCHI»
120 [ToBTOpenue TeMbl «MoaenupoBaHue» 1
121 [ToBTOpeHME TEMBI «MOIETUPOBAHUE 1
122 [ToBTOpEHNE TEMBI «ANTOPUTMBI U CTPYKTYPBI TAHHBIX ) 1
123 [ToBTOpEeHUE TEMBI «AJTOPUTMBI i CTPYKTYPHI TaHHBIX 1
124 IToBTOpEHMNE TEMBI «ANTOPUTMBI U CTPYKTYPBI TAHHBIX» 1
15 [ToBTOpenue TeMbl «OCHOBBI OOBEKTHO- 1
OPHEHTHPOBAHHOTO IPOTPAMMHPOBAHUS
126 IToBTOopenue Tembl «OCHOBBI 0OBEKTHO- 1
OPHEHTHPOBAHHOTO IMPOTPAMMHUPOBAHUS
127 IToBTOopenue Tembl «OCHOBBI 0OBEKTHO- 1
OPUEHTUPOBAHHOT'O MPOTPAMMHPOBAHUS
128 [ToBTOpeHue Tembl «ba3bl JAHHBIX» 1
129 [ToBTOpenue Tembl «ba3bl JaHHBIX) 1
130 [ToBTOopenue Tembl «ba3bl JaHHBIX) 1
131 [ToBTOpeHue Tembl «Beb-cailTbi» 1
132 [ToBTOpenue Tembl «Beb-caThi» 1




133 [ToBTOpenue Tembl «Beb-calTh» 1
134 [ToBTropenue Temsl «KommnbroTepHas rpadukar 1
135 [ToBTOpenue Tembl «KoMmmbloTepHas rpapuka» 1
136 [ToBTropenue temsl «KommnbroTepHast rpaduka 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 36.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Undopmaruka (B 2 yactsiax), 10 kmacc/ Ilomskor K.}O., Epemun E.A., OGmiectBo ¢
orpanndyeHHo oTBeTcTBeHHOCThIO «BMHOM. JlaGopaTopusi 3HaHMi»; AKIIMOHEPHOE
obmectBo «M3narenscTBO «IIpocBemenne

2. Undopmaruka (B 2 wactsax), 11 xmacc/ IMonmsxos K.IO., Epemun E.A., O6mectBo C
orpaHnueHHON oTBeTcTBeHHOCThI0 «BMHOM. JlaGoparopus 3HaHUIY; AKIHOHEPHOE
obmiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Meroanyeckoe nocooue. Mudbopmaruka. 10-11 knacchl yriryoaéHHbil yposeHs (2023 1.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubanoreka I{OK - https://urok.apkpro.ru/

Koncrpykrop padouunx mporpamm - https://edsoo.ru/konstruktor-rabochih-programm/
PO - https://resh.edu.ru/

Yun.py - https://uchi.ru/progpython/

ARSI

SKnacc - https://www.yaklass.ru/p/informatika



https://edsoo.ru/wp-content/uploads/2023/08/%D0%9C%D0%9F_%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_10-11_%D1%83%D0%B3%D0%BB_%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82-docx_17082023_%D0%BD%D0%B0-%D1%81%D0%B0%D0%B9%D1%82.pdf
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