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udpoBasi rpaMOTHOCTH

TpeOboBaHus TEXHUKM OE€30MACHOCTM MW TUTHEHBI Tipu pabore ¢
KOMIIBIOTEPAMH U APYTUMU KOMIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OmnepatuBHas, NOCTOSHHAas M JoJroBpeMeHHas namsaTb. OOMEH JaHHBIMU C
TOMONIBI0 KUH. KOHTpOIIIEps BHEIIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K ITaMsITH.

OCHOBHBIE ~ TEHJIECHLUMHM  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHUM.
[TapayiensHble BBIYMCIICHHUS. MHoromnpoueccopHbie CUCTEMBI.
CynepkoMibloTepsl. PacnpenenéHHbple BbIUNUCIUTENbHBIE CUCTEMbI U 00paboTKa
OonpIIMX JaHHBIX. MOOWIbHBIE LHQPPOBBIE YCTPOWCTBA W HX poOJb B
KOMMYHUKAaIHUSX. Bcerpoennsie KOMITBIOTEPHI. MHUKPOKOHTPOJIIEPHI.
Po6oTH3upoBaHHbIE TPOU3BOICTBA.

[TporpaMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IpOrpaMMHOro obecrieyeHus: U UX Ha3HaueHue. OCOOEHHOCTH MPOrpPaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCcTpocTB. IlapannenbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OnepaluoHHbIE CHUCTEMBI. Y TUIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JAEUMHCTAULALUSA  OPOTPAMMHOIO
o0ecrniedeHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MelieHuss U UMEHOBaHUs (alaoB B
nosiroBpeMeHHon namatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpammHoe oOecnieuenue. JIMieH3UpOBaHUE MPOrPAMMHOI0 0OECTICUEHUSI
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOAHOE MPOTrPAMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE HUCIIOJIb30BAHUE MTPOTPAMMHOIO
oOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaEeMasl
3aKoHoarenbecTBOM Poccuiickor @enepanuu 3a HENPABOMEPHOE HCIOJIL30BAHUE
MpOTrpaMMHOTro obecrieueHus U U(PPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHHUS U allapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBblie npotokoibl. Cete NHTEpHET. Anpecauus B cetu MuTepHet. [IpoTokoib
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTw ¢ moMomibl0 Macok mnonacereid. CereBoe
aAMUHUCTpUpoBaHue. llolydeHre NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBI3U € y3ioM ceTd. OmnpeneneHue MapuipyTa JBUKEHUS
ITAKETOB.



Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonH(pOpMaITMOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHHU
(HampuMep, JIOKamusi MOOWIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), MHTepHET-TOPTOBIIsL, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE CcepBUCHI M yciyrd. CollMalibHbIE CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJICUCTBHS W oOMeHa maHHBIMU. CeTeBOW
ATUKET: TpaBWia MOBeIeHUS B KuOepmpocTpaHcTBe. [Ipobrema momMHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C MCIOJIH30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOoJoTuid. OO1mue mpobiieMbl 3alIUThI
uHpopmaruu  u  uHbOpMaMOHHOW  Oe3zomacHocTH. CpeAcTBa  3alllUThHI
nHpOpMaIIMu B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
uHopMaIMOHHBIX  cuctemax. lIpaBoBoe obecrieueHne WHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBpamieHne  HECAHKIIMOHUPOBAHHOTO  JOCTynma K  JIUYHOU
KOH(UIECHIIUATBHOW WH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe o0ecreyeHrue U CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuzaius JAYHOTO apXHuBa
uHdopmaiuu. PezepBHoe konuposanue. [laponbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IIUDPHIL.
[udper npoctoir 3amensl. [udpp Leszaps. [udp Bwuxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarnus, nanusie u 3HaHus. MudopmarmonHsie mporieccsl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JAUCKPETHBIC BEJIWYMHBI M CUTHaIBL. HeoO0XoauMocTh
JTUCKpeTH3auy uH(opMmaluu, NpeaHa3HAYeHHOW JUIsi XpaHEHWs, Tepenayud u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBoruHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlekoiupoBaHue COOOIIEHUM, 3alMCaHHBIX C MOMOIILI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHuIbl n3Mepennst KommuectBa nHpopManuu. AnhaBUTHBIA MOAXOM K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILEJIbIX W JPOOHBIX YHCET B
MO3UIIMOHHOW cucTemMe cuucieHus. CBOMCTBa MO3UIIMOHHOW 3aluCH dYuCIa:
KOJIMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCJIEHUS. AJITOPUTM TMEPEBO/IA LIEJIOr0 Ynciia U3 P-UYHOM CUCTEMBI CUMCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B HECSITHUHYIO.
ANTOPUTM TMEpeBOjia 1LIEJIOT0 YHUCiIa U3 ACCATUYHOW CHUCTEMbl CuucieHus B P-



nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomunas,
BOCBMEpPHUYHAS M IIECTHAALATEPUYHAS] CUCTEMbI CUHCIICHUS, CBSI3b MEXYy HUMH.
Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUA. TpondHas
YPaBHOBEILIECHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. Komupoka ASCIl. OmgnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX MPHU 33JIaHHBIX pa3pelIeHUH U TITyOUHE KOJIMPOBaHUS I[BETA.
[IBeToBbie Monenu. BekTtopHoe komupoBaHue. Popmartbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Konuposanue 3Byka. Onenka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPU 33/IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUSI.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIcKasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlornueckne Tto)kaecTBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIECTB C IOMOIIBIO
Ta0JIMI ICTUHHOCTH. JIorudeckue onepaiuy 1 onepaluy HaJl MHOKECTBaMHU.

3aKoHBI aNreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckre ¢GyHKIUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTMYECKHUX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKITHM.

Kanonnueckne  gopMbl  jmoruueckux  BbIpakeHuil.  CoBepIlIEHHBIC
JU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aITOPUTMBI KX
MOCTPOCHMUSI IO TaOJINIIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IlocTtpoeHne cxeM Ha JIOTUYECKHX JJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3allUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YeHHOCTH
JVana3oHa 4YuCel NpH OrpaHWYEHWH KOJIMYeCcTBa pa3psanoB. llepenonHeHue
pa3psIHONM CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. J|BOMUYHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKUil Hu
uukinyeckuit  capurd. ludpoBanue ¢ mnomoupl0 MNOOMTOBOM —omepaunuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKMCEN B MaMITH KOMIBIOTEpA. 3Haualas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAYCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpPAHEHUsI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJHMYECTBA



pa3psiaoB. BellonHeHne onepanuii ¢ BEIIECTBEHHBIMH YHCIAMHU, HAKOIUICHHE
OILITUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

OmnpeneneHrue BO3MOXKHBIX pPe3YyJIbTATOB pabOThl MPOCTEHIINX aIrOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUHMCIHUTEIBHBIX alropuTMOB. OrpeneneHue
MCXOJHBIX JAHHBIX, IPU KOTOPBIX AITOPUTM MOXET JaTh TPEOYEMbIi pe3yJIbTar.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalnbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAuuK, mpo@uiupoBIMK. KoMnuisuus u UHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WurerpupoBanHas cpena pa3paboTku. Meroabl OTIAIKH  MPOTPaMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmuu. Otiagounbii BbeiBOA. [lomarosoe
BBITIOJTHEHNE MTpOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaAUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBEHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBiieHus.
Cnoxssle ycnoBus. [lukner ¢ ycnoBuem. [lukibsl 1O IEPEMEHHOM.
B3auMo3aMeHs€MOCTh ~ pa3lMYHbIX  BUAOB  IUKIOB. HBapumaHT UUKIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTUPOBaHHE IIporpamm. Hcnons3oBanne KOMMEHTApUEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U MHCTPYKIIUH JJIs [TOJIb30BATENS.

AnropuTMBI 00pabOTKM HATypalbHBIX YKCEN, 3aIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUS: pa3OuMeHue 3amucu 4ucia Ha OTAENbHbIE LUQPHI,
HaxXOoXJIE€HWE CYMMbl M MpPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHOMN) TUDPHI.

HaxoxaeHue Bcex MpOCThIX YHMCEN B 3aJlaHHOM Juanasone. [IpeacraBieHue
YyHucia B BUJIE HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTKa JaHHBIX, XpaHAIuXxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
@aitnoBbie niepeMeHHbIe ((ainoBble ykazatenu). Urenwe u3 Qaitna. 3anuch B
Gait.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexypcuBHbie 00bekTHl ((hpaktansl). PexypcuBHBIC Mpolenypbl u
¢bynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OWUOJIMOTEKH sA3bIKA MPOTrPaMMHUPOBAHMUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsle MeTonbl. TouHoe U NPUOMMKEHHOE pEUIeHHs 3aJauu.
YucneHHble METOIbI PELICHUS] YPaBHEHHI: MeTo1 iepedopa, METO MOJIOBUHHOTO
nenenus. [lpubnmx€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue miomaaen



buryp ¢ TOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MPSIMOYTOJIHLHUKOB, METOJ
tpaneuuii). Ilonck makcumyma (MuHUMYMa) (GYHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  QYHKIMU  s3bIKA
POrpaMMUPOBAHUS AJi1 00OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IMOSIBJIEHUH CHMBOJIa B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU [IJaHHOW CTPOKH, 3aMEHAa HAWJEHHOM MOACTPOKM HAa APYIYK) CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUMX 3aJIaHHBIM
orpanndeHusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCJIEIOBATENILHOCTH 4KCeNl. Bpiuncienne 0000IMIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBA MJIM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJLHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 3aJ[aHHOMY YCIIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka ogHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKU (METO.
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
Bbeictpast coprupoBka wmaccuBa (asroputM QuickSort). JIBouuHBI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpuibl). AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI DJIEMEHTOB JBYMEPHOI'O MAacCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

NupopmannoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMeHTbl. CHocku, orjaBienue. KosuiekTuBHas paboTra ¢ JOKyMEHTaMH.
NHCTpyMeHTBI peleH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0ayHbie CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHuss Oubmmorpadguieckux ccoutok. OdopMieHUe CIucKa JIUTEPaTyPHI.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TekcTa. TeXxHWueckue cpeicTBa BBOJA
Tekcta. CrHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIEC 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIEeNH, MpeoOpa3oBaHKe JaHHBIX,



BU3yaJIM3alMs TaHHBIX, HHTEPIPETAUsA pe3yabTaroB. I[Iporpammubie cpencrsa u
UHTEPHET-CEPBUCHI ISl 00pabOTKH U Tpe/CTaBICHUs JaHHBIX. bombiime naHHbIE.
Mammnnoe o0y4yenue. HTeNIeKTyanbHblii aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BbluncieHne cyMMBIL,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAUMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Breruncnenne koad¢uimeHTa KOppesiuu ABYX psAIOB AaHHBIX. [locTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢ynkuii. [logOop nMHUM TpeH[a, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM ¢ TIOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHbBIX ycioBusX. Llemesas
GyHKUMs, oOrpaHuuyeHusA. JIokambHble M TJIOOATBHBIA MUHHUMYMBI LEJIEBOU
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TAOIHUL.

11 KVIACC

Teoperuueckne 0CHOBBI HH(POPMATUKHU

Teopernueckue mMOAXOAbI K OLIGHKE KoJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH MH(popmanuu. @opmyna Xaptiau. MHpopmanus U BEpOATHOCTb.
@®opwmyna lllenHoHa.

Anroputmbl cxaTusi JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl CKaTHS JaHHBIX C TIOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tepefaud JaHHBIX. 3aBHUCHUMOCTh BPEMEHH Iepeavydl  OT
WH()OPMAITMOHHOTO O00BEMA JAaHHBIX M XapaKTEPUCTHUK KaHaja CBs3H. lIpudauHBI
BO3HMKHOBEHHUS OMIMOOK TMpu Tmepefadye JaaHHbiX. Konapl, TO3BOJSIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH TMeperadye JTaHHBIX.
Paccrosinne Xsmmunra. Koauposanue ¢ noBropenreM 0utoB. Koabl XsmMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W UX B3aumoiAcucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Monenu n monenupoBanue. Llens mMoaenupoBanus. COOTBETCTBHE MOJIEITH
MOJICIUPYEMOMY OOBEKTY WJIM MPOIECCY, Ienu MojaenupoBanus. dopmanuzanus
MPUKJIATHBIX 3a71a4.

[IpencraBieHne pe3yabTaTOB MOJCIUPOBAHHMS B BHAC, YIOOHOM s
BOCIIPUATHS YeOBEeKOM. [ paduueckoe npeacTaBiIeHUe JAaHHBIX (CXEMbl, TAOJIHIIHI,
rpadukn).

I'padpr. OcHoBHbIe moHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MaTpHIl, CIIMCKOB CMEKHOCTH. Pemienune
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJIBHOTO MYTH MEXIy BepiiuHamMu rpada, OmpelneiIeHue KOJUYecTBa



pa3IUYHBIX MyTE MEXAY BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIAYECKOIO
rpada).

HepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[TpencraBienue apupMeTUUECKUX BBIPAKEHUN B BUIE AepeBa. JJuckpeTHble Urpbl
JIByX UTPOKOB C MoJIHOHM nH@opmanueil. [loctpoenne nepesa nepebopa BapHaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOMMYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHN. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 MHTeJIEKTa. CepBHUCHI MAIIMHHOIO IEpEBOAA U
pacrno3HaBaHMs yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMIpax. Mcrmosib30BaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucremMax. Mcrnonb3oBaHuE METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. uTepHer Bemeil. [lepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEIUIEKTyaJIbHBIX cucTeM. HEHpOHHBIE CETH.

AJITOPUTMBI H IPOrPpaAaMMHPOBaHUeE

QopMmasm3anuss  NOHATHSA — anropurma.  Mammnea  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OreHka CI0XHOCTU BbluMcIeHUH. BpeMs paboTel U 00bEM HCIONB3YyEeMOMN
naMATH, HX 3aBUCUMOCTb OT pa3Mepa HCXOAHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH ~ QITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. IlepebopHble anroputmbl. [Ipumepsl pa3IUUHBIX —AJITOPUTMOB
pELIeHNs OJHOM 3a7a4l, KOTOPbIE UMEIOT PA3JIMYHYIO CJIOKHOCTb.

[Touck mpoOCTBIX YHUCEN B 33JaHHOM JUAaNa3oHE C MOMOIIBIO aJIrOpuTMa
«pemiero IDparocheHar.

MHoropa3psaHbie 1eible Yucia, 3aJ1a4i JUIMHHON apu(METHUKHU.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpaK€HUsA). XOIII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpaXXeHMs. BpluncieHue
apu(PMETUYECKOTO BbIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1isi BDEMEHHOTO XPAHEHHUS! TaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOTro rpacda. KoimyecTBO pa3auMyuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMNYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa UIsi 3aJaHHOTO apU(PMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbl o0xona nepeBa. Vcnonb3oBaHue cTeka U
ouepeu s 00xoaa iepeBa.



JluHamuueckoe MpOrpaMMHPOBAHME Kak METOJA pelIeHHs 3agad  C
COXpaHEHHEM TPOMEKYTOUHBIX PE3yJIbTaTOB. 3aJaud, peIIaeMble C TOMOIIBIO
JTUHAMUAYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (YHKIIUH,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALINH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsiuys, HacaeA0BaHue, MOTUMOPHU3M.

Cpensl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunrtepdeiica
nosib3oBaTenst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  BJIEMEHTOB IS
MOCTpOeHUs uHTEep(deiica.

O0630p  s3pIKOB  mporpammupoBaHusa.  [lomsTHe 0  mapagurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOIMU

OTtanbl  KOMITBIOTEPHO-MAaTEMaTHYECKOTO0  MOJCIUPOBAHUSA: IMOCTAHOBKA
3amaud, pa3pabOoTKa MOJEIH, TECTHPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
IKCMIEPUMEHT, aHAJIN3 PE3yTbTATOB MOACIUPOBAHU.

Juckperusanusi Npyd MaTEMaTUYECKOM MOJICIMPOBAHUU HEMPEPBIBHBIX
mpoiieccoB.  MojenupoBanue JIBWKEHHS. MojienupoBaHue  OMOJOTUYECKHUX
cCUCTeM. MaremaTndeckue  MOJEIM B  JKOHOMHKE.  BpIYMCIHTEIbHBIE
OKCIIEPUMEHTHI C MOJICIISIMHU.

OOpaboTKa pe3yJabTaTOB SKCHEPUMEHTA. METOJ] HaUMEHBIINX KBaJPaTOB.
OneHka YHCIOBBIX TAPaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccranoBnenue 3aBUCUMOCTEH 10 pe3ybTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MiMutaumonsHoe
MoenrpoBanue. CHCTeMBI MaCCOBOTO OOCITY )KMBaHHSI.

Tabnuunbie (pensiioHHBIE) Oa3bl JNaHHBIX. Tabnmuna — mpeacTaBiICHUE
cBeJeHu 00 ogHOTMHHBIX oOBekTax. Ilone, 3amuch. Kmrou Tabmmiel. Padora ¢
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
buabTpanysa TaHHBIX. 3alpoChl Ha BBIOOPKY JaHHBIX. 3alpOChl C IMapaMeTpaMHu.
Brruuciisiemsie 1o B 3arpocax.

Mmuorotabiuunbie  0a3bl JaHHBIX. THUIBI CBSA3€H MEXIy TaOJIUI[aMHU.
Bremnuii krod. [lenocTHOCTh 6a3bl TaHHBIX. 3aMpoCchl K MHOTOTAOIWYHBIM 0a3am
JTAHHBIX.

NutepHer-ipuiioxkenus. IIoHaTre o cepBepHON U KIIMEHTCKOM 4acTsAX CauTa.
TexHOoNmoTns «KJIMEHT — CepBep», €€ MTOCTOMHCTBA W HemocTaTKu. OCHOBBI SI3bIKA
HTML wu kackamueix tabmui ctuiei (CSS). Cuenapuu Ha si3pike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y cayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.



BBoa n300paxkeHUil ¢ MCIONB30BAHUEM PA3IMYHBIX HUGPOBBIX YCTPOWUCTB
(undpoBeIX (PoTOANMIApaTOB M MUKPOCKOIIOB, BHJIEOKAMEpP, CKAaHEPOB M APYTUX
ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekimuss  ypoBHEH, KOppEKUHs — IIBETa.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TexkcroBble cion. Macka cios. Kanamibl
Coxpanenue BblfenieHHONW obnactu. [lonroroBka wimocTpanuii Ajis BeO-CaiToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekropnas rpaduxa. I[lpumutuBbl. HW3meHeHue mopsijaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHKOB. Vcnosib30BaHnE KOHTYpPOB. BeKTOpHU3alus pacTpoBbIX U300paKEHUN.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHUEe HWCTOYHUKOB OCBELICHUS.
Kamepsl. AnautuBHble TexHosioruu (3D-npuntepsl). [loHaTtne o BUpTyadbHOU
peanbHOCTU U JOTIOJTHEHHON peaTbHOCTH.



1. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHHUA ITPOT'PAMMBI 110
UH®OPMATHUKE (YIJYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaXarOT TOTOBHOCTb U  CIIOCOOHOCTh
oOy4Jaronmxcss PyKOBOACTBOBAaThCA CPOPMUPOBAHHON BHYTPEHHEW MO3UIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHUX
yOEXJIEHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
oOIIecTBa, pacHIMPEHNE XU3HCHHOTO OMbBITA M OMBITA JCSITCIBHOCTH B IMPOIIECCE
peanm3aii  CpeACTBAaMU  y4eOHOTO TIpPeAMETa OCHOBHBIX  HAMpPaBJICHUN
BOCIIMUTATENBHOUN JESITEbHOCTH.

B pesynaprate wusydenuss WHGOPMATUKH HA YPOBHE CpPEIHEro OOIIETro
oOpaszoBaHus y oOyuwaroimierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KECHHE
3aKOHAa U TPaBOMOpPSJKA,  COOJIOJIGHWE  OCHOBOIIOJIATAIOIIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIMOHAJIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COLMAIbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJIEIuI0, NOCTHXKeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B 'KU3HH COBPEMEHHOTO 00I1EeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOUas OCTETUKY HAYyYHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh  3JI0POBOr0 M  Oe3omacHoro  oOpasza  KU3HH,
OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 3J0POBbIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJIOTUYCCKOM W COIMATBHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAaHHEM M HWH(OOPMAIMOHHBIMA TEXHOJOTHIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C y4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIii MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no wuHpOpMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATH €r0 TPHU OCYIICCTBICHHM KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wusydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS NPOOJEeMbl ¢ Y4E€TOM aHajlu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  pEaJbHOIO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U AKU3HEHHBIX CUTYaLUSX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAaHUS B IO3HABATENIBbHYIO M NPAKTHUECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4E€TOM Ha3HAuYCHUs
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBAa  MH(POPMALMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIQJeTh  HAaBBIKAMH  DPACIO3HABaHWsI W 3alIUTHl  HH(POpPMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PAClO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud u
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh  1€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbI B
oOIIMiA pe3ybTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLCHKU CUTyallld, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPH AHAJIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBDY,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIAJCHUE METOJaMH TOuCKa HuHpopmamuu B ceth VHTepHET, yMeHwue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJbIIHE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHEHU), MMOHUMATh
MIOCIIEZIOBATEIHHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, UHTEPIPETAIHS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMITHIOTEPOB, TCHICHIIMA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJCTB MPOTUBOACUCTBHS H3TUM Yyrpo3aM, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX NIPOrpaMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OMNpEeAeNsITh CPEAHIOI CKOPOCTh IE€peladyd JAaHHBIX, OLEHUBATH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHUCell, AITOPUTMA IMOCTPOCHHUS 3alIMCH YUCIIA B TO3UIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPeoOpa3OBaHMS JIOTHUECKUX BBIPAXKECHHM, HCIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psAHbIX 1IeJIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
ITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBISIOIINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEICIISITh PE3YNBTAThl PA0OTHI MPOTPAMMBI TIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOrO ypoBHS 6 11
Knacce oOyyarommmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIOJIB30BAaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATHSI IAaHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BepuimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOJIb30BaTh JEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHuE pas3pabaTeiBaTh U PEATU30BBIBATH B BHUJEC IMporpamMm 0a30BbIC
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpalM CO CTPYKTYpaMH JaHHBIX, MPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs W pabOThl C HUMH, YMEHHE HCIOIb30BaTh TaOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH JIIS aHAIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJIM3 pe3yJIbTaTOB, IMOJNYYEHHBIX B XOJE€ MOJIETUPOBAHUS, OILICHUBATh
COOTBETCTBHE MOJIEIN MOJICIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISTH
pe3yabTaThl MOACIUPOBAHUS B HATJISIAHOM BHIE;

YMEHUE OpraHWU30BBIBATH JUYHOC HWH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BO3MOKHOCTEH M OTPaHUUYCHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCNONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
Paznea 1. lndpoBasi rpaMoOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMITbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 14
2.3 KomnbrotepHas apudmerrnka 7
Hroro 1o pasneny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMbI
3.3 YucieHHbIE METOIBI
34 AnroputMbl 00pabOTKH CHMBOJIBHBIX 5 1
' JTAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
Htoro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
Nudopmanus u nabOpMaITMOHHBIE
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pazngen 2. AnropuT™MbI U NIPOrpaMMHUPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KommbroTepHo-MaTeMaTuyeckoe
3.1 P 8 2
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 4
3.3 Be06-caiitsr 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-MoenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

TpeboBanust TeXHUKH OE30MTACHOCTH U
THTHUEHBI IPH paboTe ¢ KOMITBIOTEPAMU H
JAPYTUMH KOMIIOHEHTaMH IH(PPOBOTO
OKPYKEHUS

[IpuHIMIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH naHHBIMU C TIOMOIIBIO IITUH.
KoHnTposiepsl BHEIIHUX YCTPOHUCTB
ABTOMaTHYECKOE BBIITOJIHCHUE TIPOTPAMMBI
MPOLIECCOPOM

OmnepaTuBHasA, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposutepsl
BHEIIHUX yCTPOHUCTB. [Ipsmoit noctyn k
naMsTi

COBpeMeHHHC KOMITIBIOTCPHBIC TECXHOJIOTUH

[IporpamMMHOe oOecrieueHruEe KOMITBIOTEPOB,
KOMITBIOTEPHBIX CHCTEM U MOOMJIBHBIX
YCTPOMCTB

CucreMHO€ MTpOrpaMMHOE OOecrieueHue.
OnepanoHHbIE CUCTEMBI

Yrunutel. [IpaiiBepsl yCTPONCTB.
[TapamnensHOE IPOrpaMMHUpPOBaHUE




HHCT&J’IJ’I?IL[I/I}I U JCUHCTAJIIIAIUA

10 IIPOrpaMMHOT0 00ecreueHust
@aiinoBbie cuctemsl. [IpuHUIAIIBI

1 pa3MenieHust 1 MMEHOBaHUs (paiiiioB B
nonroBpeMeHHON namsaTH. [1[abnoHbr mist
onucaHus rpymi ¢aition
3akoHoarenbcTBO Poccuiickoi denepannn

12 B 00JIACTH MPOTPAMMHOT0 00ECIICYEeHUS H
TaHHBIX
[TpuHIUIIBI TOCTPOEHUS U alllapaTHbIE

13 KOMIIOHEHTBI KOMIIBIOTEPHBIX CETeHl.
CeteBble IPOTOKOJIBI

14 Certb HnTepHer

15 Pa3znenenue IP-cetu Ha mojiceT ¢ MOMOIIBIO
MAacoK IToJceTen

16 CereBoe aIMUHUCTPUPOBAHNE
Buns! nestensHoctr B cetn MIHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 Nudopmannonnas 6€301macHOCTh

19 BpenonocHsle nporpaMmMHoOe obecriedeHue 1
METObI OOPBOBI C HUM

20 [IpakTuueckas pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"
Opranuzanus JUYHOTO apX1Ba

21 uHpopmanuu. PesepBHoe KonmupoBaHue.
[TaposibHas 3amuTa apxuBa

22 [u¢poBanne JaHHBIX




23

Anroputm mmdposanus RSA.
Creranorpadust

24

25

26

27

[IpakTuyeckas pabora o Teme
"udpoBanue qaHHbIX"

Wudopmanus, naHHbIC ¥ 3HAHUSL.
WudopmanroHHbIe TPOIECCHl B TPUPO/IE,
TEXHUKE U 00IIECTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curHayibl. Heo0X0IMMOCTh TUCKPETU3aluU
nHpOpMAIINH, PETHA3HAYCHHON JIIIs
XpaHEeHUS, TIepe1adl 1 00paboTKH B
UQPPOBBIX CUCTEMAX

Z[BOI/I‘IHOG KOIHUPOBAHHC. PaBHOMepHHe u
HCPAaBHOMCPHBIC KOJbI. I[CKOI[I/IpOBaHI/IC
COO6H.ICHPII>1, 3allMCaHHBIX C IOMOIIBIO
HEPAaBHOMCPHBIX KOJOB

28

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JEKOUPYEMBIX KOJIOB C IOMOLIBIO IE€PEBA.
I'pad An. A. MapkoBa

29

Enunuib usMepeHns KoiauuecTBa
nHpopmanuu. AndaBUTHBIN MOIXOA K
OLIEHKE KOJIM4ecTBa MH(popMaluu

30

31

CucreMbl CUHCIICHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

JIBonuHasi, BOCbMEpUYHAS U
IECTHAAIATEPUYHASL CUCTEMbI CUUCIICHHUS,
CBSI3b MEXIY HUMU




33

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUNCIICHU A,
CBs3b MCXKIY HUMHU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuiIHasd CUCTCMbI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

35

36

Apudmernueckue ornepanuu B
MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS

TpOI/I‘lHaﬂ YpaBHOBCIICHHAA CUCTEMaA
CUHUCIICHUA

37
38

I[BOI/ILIHO-Z[GCSITI/ILIHaSI CucTeéMa CHUCIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

40

41

42

43

PactpoBoe koanpoBanue n300paxeHui

[IpakTuyeckas pabora o Teme
"Jluckperusanus rpapuueckoin
nHpopmanun"

IIBeToBBIE MOAEIN. BekTopHOE
KoaupoBanue. Popmartsl (haitnos.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Konuposanue 3Byka. Ouenka
MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IIPY 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKoBoi HHGpopmanuu"

44

OcHOBBI aNreOphl JOTUKU




45

Jlorngeckue onepanuu. Tabauirst
WUCTHHHOCTHU

46

47

48

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. JJ0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IOMOIIBIO TAOJIUI] HICTUHHOCTH

[IpakTuyeckas pabora 1o Teme
«[TocTpoenue 1 aHanM3 TaOIUI UCTUHHOCTH
B TAOJIMIHOM TIPOIECCOPE

Jloruueckue OIICpanru U OIICPali Hal
MHOXCECTBAMU

49

Jlormueckue Oorcpanyru 1 OoIcpann Hal
MHOXKECTBaMH

50

51

3aKoHbI aNreOphl JOTUKU. DKBUBAJIICHTHBIC
peoOpa30BaHUS JJOTUICCKUX BBIPAKCHHMA

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JJOTMUECKHUX
(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.
[TonHbIE cHCTEMBI TIOTHYECKUX (PYHKITHIA

53

Kanonuueckue Gpopmbl Toruueckux
BbIpakeHU1. COBEPILICHHBIE
JTU3BIOHKTUBHBIE 1 KOHBIOHKTHUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOESHUS 10 TabJIHIIe HCTUHHOCTH

54

55

Jlornveckue 3JIEMEHTHI B COCTaBe
KOMIIbIOTEpa

Tpurrep. Cymmarop. MHOropa3psaHbii




CyMMarop

56

57

ITocTpoeHue cxeM Ha JOrMYECKUX
3JIEMEHTaX. 3alUCh JIOTUYECKOTO
BBIPAKEHUS 110 JIOTHYECKOU CXeMe

MI/IKpOCXCMLI " TEXHOJIOI'us UX
IIpOU3BOJACTBA

58

[Ipeacrasnenue HeNbIX YUCET B TAMSTH
KoMIibtoTepa. OrpaHnYeHHOCTh AUana3oHa
Yycell IPU OTPaHUYEHUU KOJINYEeCTBa
paspsaoB. [lepenonnenue pa3psaaHoil ceTku

59

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OWT. JIBOMYHBIN JOTTOJIHATEIBHBIN
KO/l OTPULIATEIbHBIX YUCEI

60

61

62

[ToOHUTOBBIC JTOTHYECKHUE OTICPAITUH.
Jlormueckuii, apupmeTHuecKkuii u
UKITMYECKUH CIBUTH

HIudpoBanue ¢ MOMOLIBIO TOOUTOBOM
onepauuu «uckinrovaromee MJIN»
[IpencraBienue u XxpaHeHUE B MAMSITH
KOMIIBIOTEPA BELLIECTBEHHBIX YNCEIN

63

BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK TpH
BBIYUCIIEHUIX

64

65

IIpakTruyeckas pabdora no teme «M3ydenue
MOPa3psAIHOTO MATMHHOTO MPEICTaBICHUS
LEJbIX U BEIECTBEHHBIX YHCEI»

Ananus AJITOPUTMOB

66

OTansl PEIICHUSA 3a/la4 Ha KOMIIBIOTEPE.




HNHcTtpymeHTanbHbIe CPeACTBA: TPAHCIISTOP,
OTJIAYUK, TPODUITUPOBIIUK

Cpena nporpamMmmupoBanust. Komnusiius u
MHTEpIpeTanus nporpaMm. BupryanbHbie

o7 MamuHbl. IHTETpHpOBaHHas cpena 1
pa3paboTku

68 MeToapl OTJIAIKK TPOTPaAMM 1

69 Twurbl mepeMeHHbBIX B S3bIKE 1
IPOrpaMMHUPOBAHUS

70 OO0paboTKa HebIX Ynce 1

71 O6paboTka BEIIeCTBEHHBIX YUCEI 1

72 CrnyyaiiHble U IICEBIOCITYYalHbIE YnCIa 1

73 Bersnenus. CnoxHbsle ycI0BUs 1

74 [{uknsl ¢ ycnmoBueM 1
[{uKJIBI IO IEPEMEHHOM.

75 B3anMo3aMeHseMOCTh pa3IMUHbIX BUIOB 1
IIUKJIOB

76 O06paboTka HaTYpaJbHBIX YHCEN C 1
UCIOJIb30BAHUEM LIUKJIOB
HaxoxaeHne BceX mpOCThIX YHCEIN B

77 3aJaHHOM Juarna3oHe [IpakTuaeckas padoTa 1 05
no teme «Pemenue 3agay MeTOI0M '
nepebopa»

78 WNuBapuanT nuxia 1

79 JIOKyMEHTHpOBaHUE NPOTrpamMm 1

80 O0paboTKa JaHHBIX, XpaHAIIMXCS B (paiimax 1

81 Pa3Ouenne 3a1aun Ha mMo3a0a49l 1




Vcnonp30BaHue CTaHAAPTHON OMOIMOTEKH
s3bIKa MporpaMmupoBanus. [loakmoueHue

82 OUOIMOTEK MOAIPOrPaMM CTOPOHHHUX
MPOU3BOAUTEEH

83 [Toxnporpammel (iporeypsl U (pyHKITHH)

84 [Toanporpammel (TIporietypbl U G YHKIIUH)

85 [IpakTuyeckas padora no Teme "PazpaboTka
nojmnporpamMm"
Pexypcust. PekypcuBHble 00BEKTHI

86 (ppaxransl). PekypcruBHbIE IPOLIEYPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka uis
OpraHU3aIH PEKYPCUBHBIX BBI30BOB

87 IIpakTruyeckas pabora no Teme
"PexkypcuBHBIE IOAITPOrpaMMBbI"

88 MoaynbHBIN HPUHLMI IOCTPOCHUS
porpamMm

89 YucaeHHbIE METOIBI

90 [TpakTryeckas pabora no reme «HucneHHoe
peleHre ypaBHEeHUI»

01 Hcnonb30BaHne AUCKPETU3ALNH B
BBIUMCIIUTENBHBIX 3a/1a4ax
[IpakTuueckas pabota 1o Teme

92 «[TpubmmKxEHHOE BHIYHCICHUE JITTHH KPUBBIX
Y TIomaaeit Gpuryp»

03 IIpakTuyeckas padora no Teme «Ilonck
MakcuMyMma (MUHUMYMa) (QYHKIIUK»

94 OO6paboTka CHUMBOJIBHBIX TAHHBIX.

AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX CTPOK:




HOACYET KOJIMYECTBA NOABJICHUN CUMBOJIA B
CTpOKE

95

96

97

98

AAropuTMBI 00paOOTKH CUMBOJIBHBIX CTPOK:
pa3OueHne CTPOKH Ha CJI0Ba M0 IPOOEIbHBIM
CHMBOJIaM

Aaroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOMCK MOJCTPOKU BHYTPH JIaHHOM CTPOKHU;
3aMe€Ha HalJACHHOM ITOJCTPOKH HA IPYTyIO
CTPOKY

[IpakTuueckas pabota no teme "O6paboTka
CTPOK C MCIOJIb30BAaHUEM (PYHKIIHIA
CTaHJAPTHON OMOJIMOTEKH s3bIKA
IIporpaMMUpoBaHus”

FeHepauI/m CJIOB B 3aJaHHOM aJ'I(baBI/ITe

99

MaccuBbI ¥ TIOCIIEIOBATENBHOCTH YHCEIL.
[IpakTuueckas padbota no Teme "3anonHeHne
MaccuBa'

0.5

100

101

O06001IEHHbBIE XapaKTePUCTUKH MacCHBa

JIMHEWHBIN MONCK 3aJaHHOT0 3HAUCHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA MOKUCK 3aJaHHOTO 3HAYEHUS B
maccuBe"

0.5

102

[IpakTuueckas pabora no teme "Ilonck
MHUHHMAJIBHOTO (MaKCUMAaJIbHOTO0) 3JIEMEHTa
B YHCJIOBOM Maccuse"

103

CopTHpoBKa OTHOMEPHOT'O MACCHBA.
[IpocTele METOABI COPTUPOBKH.
[IpakTuueckas pabora no teme "IIpocTsie

0.5




METO/]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciausHueM. beicTpas

coptupoBka MaccuBa (anroputm QuickSort).

104 1 0.5
[IpakTnueckas padbora no teme "bpicTpas
COpTHUPOBKA MaccuBa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora o Teme 1 0.5
" JIBOMYHBII TOUCK"

106 JIByMepHBIE MACCUBBI (MaTPHULIBI) 1

107 Anroput™bl 00pabOTKH MaTpPHIL 1

108 Pewenue 3amay anainusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIeccopa 1

110 CpencTBa TEKCTOBOTrO Ipolieccopa 1

111 KomnbrorepHas BEpcTka Tekcra 1

112 KomMmnbrotepHas BEpcTka TekcTa
[IpakTuueckas pabora no teme "Bépcrka

113 JOKYMEHTOB C MaTeMaTHYECKUMHU 1 1
dbopmymnamn"
[IpakTuueckas pabora no teme "Bépcrka

114 JIOKYMEHTOB C MaT€MaTUYECKUMU 1 1
dbopmynamu”

115 WNHCcTpyMEHTBI peLIEH3UPOBaHUS

116 NHCTpyMEHTHI pelieH3upOBAHUS

117 [TpakTrueckas paboTa mo Teme 1 1
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

118 [IpakTuyeckas pabora o Teme 1 1

"MHOrocTpaHU4HbIE TOKYMEHTHI"




Oo6naunsie cepBuchl. KomiektuBHas pabota

119 1 0.5
C IOKYMEHTaMHU.
120 [IpakTuyeckas pabora o Teme 1 05
"KosnekTuBHas pabora ¢ JOKyMeHTaMu'" '
121 Ananu3 na"gueix. bosibpinne nanHeie 1
122 AHanu3 naHHbIX. bonbliue naHHbIe 1
123 MarmaHoe oOydeHue 1
124 MamuHHoe 00y4yeHue 1
125 AHanu3 JaHHBIX C TOMOILBIO AJIEKTPOHHBIX 1
TadJIuI
126 AHanu3 JaHHBIX C TOMOILBIO AJIEKTPOHHBIX
TadJIuI
127 [IpakTuueckas padbora no teme "AHanus 1 1
JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX Ta0IHII"
128 IIpakTryeckas pabora no reme "AHanus 1 1
JAHHBIX C MOMOIIBIO AIEKTPOHHBIX TabHIL"
[Toctpoenne rpagukoB GyHKIIMA.
[TpakTryeckas pabora no Teme "Harmsianoe
129 l'[pe,Z[CTaBJ'IeHI/Ievpe?syJIBTaTOB 1 05
CTaTUCTHYECKON 00pabOTKHU JaHHBIX B BUJIE
JarpaMM CpeICTBaMH pelakTopa
ANEKTPOHHBIX Tabnui"
[Toctpoenue rpagukoB QyHKIMA.
[IpakTuyeckas pabora no Teme "Harmsianoe
130 MIPEJICTaBICHUE PE3yJIbTaTOB 1 05

CTaTUCTHUYECKON 00paOOTKHU JaHHBIX B BUJIE
Jyarpamm cpeicTBaMH pelakTopa
ANEKTPOHHBIX Tabnui"




131

Jluauu Tpenna. [IpakTuueckas padbota mo
teme "IlogOop nmuHUM TpeHaa,
MpOrHo3upoBanue"

0.5

132

Jluaun Tpenna. [IpakTuueckas padota mo
teme "[logbOop nuHMM TpeHa,
IIPOrHO3UpOBaHUE"

0.5

133

134

135

136

[Tonbop mapamerpa. [IpakTrueckas padora
1o TeMe "YncineHHoe pellieHne ypaBHEHH ¢
MTOMOIIIBIO TI0I00pa mapamerpa”

[TonGop napamerpa. [IpakTuueckas pabora
1o Teme "YuCclIeHHOE pellleHHe YpaBHEHUN ¢
MTOMOIIIbIO TT0100pa mapamerpa'

OnTumu3anus Kak MOMCK HAWITy4IIero
peleH sl B 3aJaHHbBIX YCIOBUSAX.
[IpakTuyeckas padora no Teme "Perenne
3a/1a4 ONTUMHU3ALUH C IOMOIIBIO
3JIEKTPOHHBIX TabHI"

OnTumu3anus Kak MOMCK HAWITy4IIero
pELIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTruyeckas pabota no Teme "Perenne
3a/1a4 ONTUMHU3ALUH C IOMOIIBIO
ANEKTPOHHBIX Tabnui"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

0.5

0.5

0.5

0.5




11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Beero Kourpoubnbie IIpakTHyeckue Ty ——
padoTshI padoThI

KomuuectBo nndopmarim 1
AJNTOPUTMBI C3KaTHUS TaHHBIX

3 Anroputm Xaddmana

4 [TpakTuueckas pabota mo teme "CxaTue 1 1
JAHHBIX C MTOMOIIBI0 anroput™a Xadpdpmana'

3) Anroputm LZW 1
ANTOPUTMBI C3)KaTHUs JAHHBIX C IOTEPSIMHU.

6 [IpakTrueckas padora o Teme "Coxatue 1 05
JaHHBIX ¢ motepsmu (anroputmel JPEG, '
MP3)"

7 CKopocCTb nepeaun JaHHbIX
ITomexoycTONYUBBIE KOABI 1

9 [TpakTryeckas pabora o Teme 1 1
"IlomexoycToitunBbie KObI"
Cuctembl. KOMIOHEHTBI CHUCTEMBI U UX

10 B3anmojeiicTeue. CucTeMHbI 2D dexT. 1
VYnpasieHne Kak HUHPOPMaITHOHHBIN
nporecc. OOpaTHas CB3b

11 Mojenv u MOJIETUPOBAHUE 1

12 I'pader 1

13 Pemenue 3a1au ¢ momoinsto rpados 1

14 [epeBps 1




15

OCHOBBI TEOPUH UTD

[IpakTrueckas padota mo Teme "llonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C IOJTHOMN
uHpopmanueir”

17 CpencTBa HCKYCCTBEHHOT'O MHTEIUIEKTA

18 [IpakTuyeckas padora o teme "Cpezncraa
MCKYCCTBEHHOI'O MHTEJIJIEKTa"
dopmanuszanys MOHATUS aJITOpUTMA.

19 MamuHa TelOpHHra KaK yHUBEpCaabHas
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTryeckas pabora no Teme

20 "CocraBiieHHEe POCTOU MTPOrpaMMBbl 1715
MamuHbl Trropunra'

21 Mammna [Tocta

22 Hopwmanshsbie anropugmer Mapkosa
ANTOPUTMUYECKN HEPA3PEIINMBIE 3a1a4H.

23 3agaua octaHoBa. HeBO3MOXKHOCTE
aBTOMATUYECKOM OTJIAJKH ITPOrpaMM

24 CI1oXHOCTh BBIYUCIICHUI
[Tonck npocCThIX YnCEN B 3alaHHOM

25 JMana3oHe ¢ MOMOUIbIO AITOPUTMA «PELIETO
DparocheHay

26 [IpakTuueckas padora no Teme "[lonck
IIPOCTBIX YKCEN B 3a/IaHHOM JlMana3zoHe"

97 MHoropa3psHbie LeNble Yncia, 3a1a4u
JUIMHHOU apu(METUKH

28 [IpakTrueckas padota mo Teme "Peanu3anus




BBIUMCJIEHUI ¢ MHOTOpa3psAHbIMU YucaaMu"

29

30

31

32

CroBapu (acconnaTHBHBIE MACCHBBI,
otoOpaxenus ). Xau-tadbaunsl. [Tocrpoenne
as1(haBUTHO-4AaCTOTHOTO CJIOBAPS ISt
3aJJaHHOTO TEKCTa

[TpakTrueckas padota mo Teme "llocTpoeHue
an(aBUTHO-4aCTOTHOTO CJIOBAPS JIJIs
3a/1aHHOTr0 TeKcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brigenenue HOCJ'ICI[OBQ.TCJIBHOCTCIZ 110
H_Ia6J'IOHy. PernﬂpHHe BBIPAXXCHH.
YacTOTHBIN aHAIN3

[IpakTrueckas pabota nmo Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM S3bIKe"

33

34

35

Creku. AHaNIM3 NPaBUILHOCTH CKOOOYHOTO
BBIPaXKECHUS

Brruucnenue apupmMeTu4eckoro BeIpaXeHus,
3aMMCaHHOro B MOCT(UKCHOM hopme
[IpakTuueckas pabora no teme "Bpruncienue

apu(METHUECKOTO BhIPAKCHUSI, 3aIUCAHHOTO
B noctuxcHou popme"

36

Ouepenu. Mcnonb3oBanue ouepeau Ijis
BpeMeHHOFO XpaHeHI/ISI JaHHBIX

37

38

[IpakTuyeckas pabora o Teme
"Ucnonb3oBanue ouepenn”

HepeBbs. Peanuzanus gepesa ¢ IOMOIIbIO
CCBUIOYHBIX CTPYKTYp. J[BonuHBIE
(Ounapubie) nepeBbs. [locTpoenue nepepa




JJId 3aJaHHOT'O apI/I(bMeTI/I‘-IeCKOFO
BBIPpaKCHUA

39

40

41

[IpakTuyeckas pabora o Teme
"Ucnonbs3oBanue 1EPEBbEB /17151 BHIYMCICHUS
apu(MeTHUECKUX BbIpaKeHUI"

PekypcuBHble alropuT™Mbl 00X0/1a AepeBa.
Hcnonp3oBaHue cTeka v ouepenu i 00xoia
JepeBa

PexypcuBHBIe anropuT™Mbl 00X0/1a Jepesa.
Hcnonk3oBaHue cTeka v ouepenu i 006xoa
nepeBa

42

Anroputwmsl Ha Tpadax. [Toctpoenne
MHHHMAaJIbHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

44

45

KonuruecTBo pa3nuyHbIX MyTeld MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada

Anroput™m JleMKCTpBI.

46

[TpakTuueckas pabota no teme "Bpruncienue
JUIMHBI KpaTyalIlero myT Mexmay
BepiIMHaMu rpada (anroputm JeikcTper)”

47

48

Anroput™m Droiina—Y opurainia

3aauu, pemaeMple ¢ TOMOLIBIO
JUHAMHYECKOTI0 IPOrpaMMHUPOBAHUS:
BBIYUCIIEHHE PEKYPCUBHBIX (QYHKIUN




[IpakTuyeckas pabora o Teme "Brruncienne

49 PEKYPCUBHBIX (PYHKITUH C TTOMOIIBIO 1
JTUHAMHYECKOTro IporpaMMupoBanus”
3aiauu, pelraeMble ¢ TOMOIIBIO
50 JTUHAMUYECKOTO MPOrPaMMHUPOBAHUS:
NOJCUET KOJIMYECTBA BAPHAHTOB
ITpakTrueckas padota nmo teme "llomcuér
51 KOJIMYECTBA BAPUAHTOB C MTOMOIIIBIO 1
JUHAMHYECKOIr0 IporpaMMupoBanus”
3amaun, peraeMble ¢ TOMOIIBIO
52 JTUHAMHYECKOTO IPOrpaMMUPOBAHUS: 3314l
ONTUMM3AIIH
53 [TonsiTre 0 mapaaurMax MPOrpaMMUPOBAHHS.
00630p A3BIKOB MIPOrPAMMUPOBAHUS
54 [Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOTPaMMHUPOBAHUH
55 OO0mbexTh! U Ki1acchl. CBOMCTBA U METOIbI
00BEKTOB
56 OOBeKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTuueckas pabora o Teme
57 "Hcnonp30BaHNE TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTka nporpamMm Ha OCHOBE 00BEKTHO-
OpPUEHTHPOBAHHOTO MOX0/1a
59 [Ipaktuueckas padota "Pa3paboTka nmpocToii 1
IPOTPaMMBbI C UCIIOJIb30BaHUEM KJIaCCOB"
60 Wnkancynauusd. [Ipaktuueckas padota mno 05

teMe "Pa3paboTka kiacca, UCIOJIb3YIOIIETO




MHKAICYJIALUI0"

61 Hacnenosanwue. [Tomumopduzm

62 [Ipaktuyeckas padora no Teme "Pa3paboTka 1
repapxuu Kjiaccon"

63 Cpenpl OBICTPOIl pa3paOOTKH MTPOTPAMM.
[IpoexTupoBanue uHTEpPEiica MoIb30BATEINS

64 [TpoexTupoBanue nHTEpPEiica Moab30BaTEIIS

65 Hcnonp30BaHne TOTOBBIX YIPABISIEMBIX
AIIEMEHTOB JUIsl TIOCTPOEHUs HHTepdeiica

66 [TpakTuueckas pabota no teme "Pa3zpaboTka 1
IpOTpaMMBI ¢ TpaduueckuM uaTepdericom”

67 H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

68 H3yueHnne BTOpPOro s3b1ka
IPOTPaMMHUPOBAHUS

69 Oransl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO
MO/JICITMPOBAHUS
JuckpeTusanys npyu MaTeMaTHYECKOM

70 MOJIEIMPOBAHUH HENPEPHIBHBIX MTPOLECCOB.
MopenupoBaHue IBHKEHUS

71 [TpakTnueckas paboTa 1o Teme 1
"MopenupoBaHue ABUKEHUA"
MonennpoBaHue OHOJIOTHYECKIX CHCTEM.

72 [TpakTudeckas pabora 1Mo Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"
MareMaTHuecKue MOJIETIH B SKOHOMUKE.

73 BrruncnurenbHble SKCIEPUMEHTHI €

MOIEISIMA




BepositHocTHBIE MOAEenu. [IpakTHyeckas
pabora o Teme "MmuTaimonHoe

74 0.5
MOJIEJTMPOBAHHUE C TOMOILIBI0 MeTo1a MoHTe-
Kapino"

75 KomnbroTepHoe MOAETHPOBaHUE CHCTEM
yIIpaBJICHUS

76 O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA

77 TabnuuHbIe (pensSIMOHHBIC) Oa3bl JAHHBIX
[Touck, copTupoBKa U GUILTPAIHS TaHHBIX.

78 3armpocsl Ha BEIOOPKY TaHHBIX. 3arpoOCHI €
napaMerpamu. BeraucisieMble 1mosis B
3arnpocax

79 [TpakTuueckas pabora nmo Teme "Pabora c 1
roToBo# 0a30ii TaHHBIX"
MHuoroTabaudnble 0a3bl JaHHBIX. THITBI

80 cBsizel Mexay Tabnunamu. BHemnuit kitoy.
[{enocTHOCTB 6a3bl JaHHBIX

81 [IpakTuueckas pabora no teme "Pazpaborka 1
MHOTr0OTa0JIMYHON 0a3bl JaHHBIX"

82 3anmpockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

83 [TpakTuyeckas pabdora o reme "3arnpocs K 1
MHOTOTa0IMYHOM 0aze JTaHHBIX"

84 A3k yripaBienus naHasiMa SQL

85 [IpakTuyeckas pabora no Teme "YmpaBieHue 1
JIAHHBIMH C TIOMOIIIBIO s3b1ka SQL"

86 Hepensmmonnsie 6a3pl JaHHBIX. DKCIIEPTHBIC
CUCTEMBI

87 WNHTepHeT-IpHIIOKEHUS




[TonsiTue 0 cepBEpHOM U KIIMEHTCKOM YaCTAX

88 caiita. TeXHOJIOTHS «KIUEHT — CepBEp», €& 1
JIOCTOMHCTBA U HEJJOCTATKU

89 OcHosbl si3p1ka HTML 1

90 [IpakTnueckas padora mo teme "Co3nanue 1
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHosbl si3p1ka HTML

92 OcHogsl s1361ka HTML 1
[IpakTrueckas padora no Teme "Co3nanue

03 BeO-CTpaHMIIbl, BKIIOYAIOIIEH 1
MYyJIbTUMEANIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

94 OcHoBbI KackaaHbIX Tadmui cruieit (CSS) 1
[TpakTryeckas pabora o Teme

95 "OdopMIieHHE CTPAHUIIBI C TTOMOIIBIO 1
KacKaJHbIX Ta0auI cTriei"

96 Cuenapuu Ha si3pike JavaScript 1

97 Cuenapuu Ha si3b1ke JavaScript 1

98 Cuenapuu Ha si3pike JavaScript 1

99 ®dopmbl HA BEO-CTpaHHIIE 1

100 ®opMmbl Ha BEO-CTpaHUIIE 1

101 [IpakTuueckas padota mo teme "ObpaboTka 1
JaHHBIX (popM"

102 [IpakTrueckas padota mo Teme "ObpaboTka 1
JaHHBIX (popM"

103 Pa3smernienune BeO-caiiToB. Ycilyra XOCTUHTA. 1

3arpyska (QaiinioB Ha calT




104

Pa3smermienune BeO-caiiToB. Yciryra XOCTHHTA.
3arpy3ka (aitioB Ha CalT

105

Kanpuposanue. McnpasieHue nepcrneKTUBEIL.
I'mcrorpamma. Koppekuus ypoBHEH,
Koppekmus 1Bera. ObeciBeUrBaHUE IBETHBIX
M300paKCHHIA

106

107

108

109

110

Kangpuposanue. VcnpaBiieHue nepcreKTUBBI.
I'mcrorpamma. Koppekuus ypoBHEH,
Koppekmust 1Beta. OOeciBeUnBaHNE IBETHBIX
MN300paKeHHI

BBonx n300pakeHuii C NCIIOJIb30BaHUEM
Pa3IMYHBIX TH(PPOBBIX YCTPOMCTB.
ITpakTnueckas pabota no Teme "OOpaboTKa
poBsIX poTorpaduii"

BBoa n3o6paxxeHuil ¢ uCronb30BaHNEM
Pa3INYHBIX UPPOBBIX YCTPOHCTB.
[TpakTuyeckas pabdora no Teme "O6paboTKa
¢ poBbIX poTorpaduii”

Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.
[TpakTuyeckas pabdora no reme "Perymib
dpoBbIX poTorpaduii"

Perymib. Pabora ¢ o6nactsamu. @unbTpsl.
[IpakTuueckas padora no teme "Perymb
dpoBbIX poTorpaduii"

0.5

0.5

0.5

0.5

111

MHorocnoitbie n300paxxeHus. TexkcToBble
cion. Macka cnosi. Kananel. Coxpanenue
BBIJEIIEHHON 001acTH

112

MHorocnoitHble n300paxxeHusi. TeKCTOBbIE




ciou. Macka cnos. Kananel. Coxpanenue
BBIJICTICHHOW 00J1acTh

[IpakTuyeckas pabora o Teme

113 "MHorocoinble n300paxxeHus" 1

114 [TpakTryeckas pabora no Teme 1
"MHorocoiHbIe n300pakeHus"
[ToaroroBka WUTFOCTpAIUil 17151 BeO-CalTOB.

115 [TpakTHueckas paboTta 1o Teme 0.5
" AHUMHPOBaHHbBIC N300paKeHUS"
[ToaroroBka wimocTpanuii 1jist BeO-caiToB.

116 [IpakTuyeckas pabora o Teme 0.5
" AHUMUpPOBaHHbIE U300pakeHus"

117 Bekropnas rpaduka. Bekropuzamms
PacTpOBBIX U300PAKEHHIM

118 Bekrophas rpaduka. Bekropuzanus
pacTpOBBIX U300paXKeHUI

119 [IpakTuueckas pabora no teme "BekTopHas 1
rpaduxa"

120 [TpakTuyeckas pabora no reme "BekropHas 1
rpaduxa"

121 [TpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

122 [TpuHIMIIBI TOCTPOEHUS U pEAAKTUPOBAHUS
TPEXMEPHBIX MOJIENEHN

123 [IpakTuyeckas padora no teme "Co3nanue 1
IPOCTBIX TPEXMEPHBIX MoJIenen"

124 [IpakTuueckas padora no teme "Co3nanue 1

IPOCTBIX TPEXMEPHBIX MoJienen"




125 Cerounble Mogenu. Marepuaibl

126 Cerounbie Moaenu. Marepuasl

127 [IpakTuueckas padora o Teme "CeTouHbie 1
moxenun"

128 [IpakTuueckas padora o Teme "CeTouHbie 1
Mozenun"

129 MozenupoBaHie UCTOYHUKOB OCBEIIECHUS. 1
Kamepnt

130 MonenupoBaHie HCTOYHUKOB OCBEIICHUSI. 1
Kamepni

131 [IpakTuueckas padora o Teme "Pengepunr" 1

132 [IpakTrueckas padota nmo Teme "Penaepunr” 1

133 AnnutuBHble TexHOJIOTUU (3D-nipuHTEpHI) 1

134 AnnutuBHble TeXHOIOTUH (3D-nipuHTEpHI) 1

135 [Tonsatue o BI:IpTyaJILHOI?I pEanbHOCTU U 1
JIOTIOJTHEHHOH peabHOCTH

136 [TonsTue o BI:IpTyaJ'IbHofI peaIbHOCTH U 1
JIOTIOJTHEHHOH peabHOCTH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136










