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COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpeOoBaHus TEXHUKK O€30MACHOCTH ¥ TUTHEHBI IPU PaboTe ¢ KOMITbIOTEPAMHU
U JPYTUMUA KOMIIOHEHTaMH [IU(POBOTO OKPYKEHUS.

[IpuHuunbl paboThl KOMIOBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heitmana. ABTOMaTHMYECKOE BBIIIOJHEHHE IIPOTrPaMMBI IIPOIIECCOPOM.
OneparuBHasi, MOCTOSHHAs M JOJTOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
noMouibio muH. KoHTposepsl BHEMHUX YCTPOMCTB. [IpsAMoii 1ocTyn K MaMsTy.

OCHOBHBIE TeHACHIIUU pa3BUTHS KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapamenbHbie BRIUUCIEHNS. MHOTOMpPOLECCOpPHBIE CUCTEMBI. CyNEpKOMIIBIOTEPHI.
Pacripenenénnpie BBIUUCTUTENBHBIC CUCTEMBI M 00pa0OTKa OOJBIIMX JaHHBIX.
MoOunbsHble U(PpPOBBIE YCTPONUCTBA U UX POJIb B KOMMYHHKaIUAX. BcTpoeHHbIe
KOMITBIOTEPbl. MUKPOKOHTpOJUIEpHl. POOOTH3MPOBAHHBIE TPOU3BOJICTRA.

[IporpamMmmHOe oOecreueHrne KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Bun
porpaMMHOro oOecredeHuss M ux HazHaueHue. OCOOEHHOCTH MTPOrpaMMHOTO
oOecriedyeHuss MOOWIBHBIX yCTpocTB. [lapamnenbHoe mporpaMMUpOBAHUE.
CucremHoe mnporpamMmHoe obOecrnedeHue. OnepalnMoOHHbIE CUCTEMBI. Y THIIMTHI.
HpaitBepsl  ycTpoucTB. HWHCTAIUISIIMSA W JEUMHCTAUALMA — NPOTPAMMHOTO
obecrieyeHusl.

daitnoBbie cucTeMmbl. [IpUHIHMIBI pa3MenieHUuss ¥ MMEHOBaHHS (ailioB B
nonroBpeMeHHou namsatu. [llabmonbl 11 onucanus rpyi (haiaos.

[IporpammHoe oOecrnieuenue. JIuieH3npoBaHue MPOrpaMMHOTO 0OeCTIeUeHHUs
u 1upoBeIX pecypcoB. [IponpuerapHoe u cBoOOHOE MPpOrpaMMHOE 0OecTIeUeHHE.
KoMmmepueckoe 1 HEKOMMEPUECKOE UCTI0JIb30BaHKUE MPOrPAMMHOI0 00eCTieYeHUs U
upoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAcMash 3aKOHOMATEIHCTBOM
Poccuiickon ®enepanuu 3a HENPaBOMEPHOE MCIIOJIB30BAHUE IPOrPAMMHOTO
obOecrieueHus U MUPPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS U annapaTHbIE KOMIIOHEHTb KOMIBIOTEPHBIX CETEH.
Cerebie npotokonsl. Cets MHTEepHET. Anpecanus B cetu MuTepuet. [IpoTokosib
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenue IP-cetm Ha mojceTw ¢ moMmomibi0 Macok mojcerer. CereBoe
agMUHUCTpUpoBaHue. [lojlyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBS3U C y3JIOM ceTh. OnpeneneHue MapuipyTa ABHKEHUA
MTaKETOB.

Bunst  pestensHocth B cetn  HWHrepHer. CepBucel  HMHTepHera.
['eonndopmalionHbie CUCTEMBI. ['€0JIOKAIMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU



(Hampumep, JIOKanusi MOOWIBHBIX TEIe(POHOB, OMpPEICICHNUE 3arpyKEeHHOCTH
aBTOMarucTpaieil), HHTEpHET-TOProBIIs, OpOHHUPOBaHUE OMIIETOB U TOCTUHHULI.

['ocynapcTBEHHBIE DJIEKTPOHHBIE CEpPBUCHI U yCiyrd. CoLManbHbBIE CETH —
OpraHu3alys KOJJIEKTUBHOTO B3aMMOJEUCTBHUS M oOMeHa naHHbIMU. CeTeBoii
ATUKET: TpaBuWiia MOBedeHUs B KuOepnpocrpaHcTBe. [Ipobnema moaiMHHOCTH
noyiydueHHou nHpopmanuu. OTKpeITbIE 00pa30BATEIbHBIE PECYPCHI.

TexHOreHHble M 3KOHOMUYECKHME YIPO3bl, CBA3AHHBIC C HCIIOJIb30BAaHUEM
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TeXHONOrui. OOuiye nmpobiieMbl 3aluThl
uHdopmaIu 1 “HPopMalroHHOM Oe3omacHocTu. CpeacTBa 3alIUThl HHDOpMAUU
B KOMIIBIOTE€PAX, KOMIIBIOTEPHBIX CETAX U ABTOMATH3UPOBAHHBIX MH(POPMALIMOHHBIX
cucreMax. [IpaBoBoe oOecrieueHne HHGOPMAITMOHHON OS30ITaCHOCTH.

[IpenoTBpamieHue HECAHKLIMOHUPOBAHHOT O Jocryna K JIAYHOU
KOHQUACHINAIBbHOW MH(POpMAIK, XpaHsIIeHcs Ha MEPCOHATbHOM KOMIIBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHoe mporpaMmHoe o0OecreueHrue U CrocoObl
O0OppOBI C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanus JIMYHOTO apXxuBa
undopmaruu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

MudppoBanue naHHBIX. CUMMETPUYHBIE U HECUMMETPUYHBIE IIHDPHL.
[Mudper npocroir 3amensl. [ludpp Leszaps. [Mudp Bwukenepa. Anroputm
mdpoBanus RSA.

Teopernueckue 0CHOBbI HH(POPMATHKH

WNudopmanus, ganasie U 3HaHua. MHopmannoHHble Mpolecchl B MPUPOJIE,
TEXHUKE U OOLIECTBE.

HemnpepbiBHbBIE M JTUCKpPETHbIE BEJIWYUMHBI U CcUTHaIbl. HeobxomumocTb
JUCKpETU3allMi MH(OpMalUu, MpEeAHA3HAYEHHOW /Ui XpaHEHHUs, Mepelayud U
00paboTKH B U(PPOBHIX CHCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE W HEpPaBHOMEpPHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHM, 3alMCAHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OJHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnMHUIIBI U3MEpEeHHs] KOIMYecTBa HHPopMalun. AnaBUTHBIA MOAXO] K
OLIEHKE KOJIMYECTBa MH(POPMAIUH.

Cuctembl cuucieHusi. Pa3BépHyTas 3amuch LEIbIX M JPOOHBIX YHCEN B
MO3UIIMOHHON cHucTeMe cuucieHus. CBOICTBa MO3MIIMOHHOM 3allMCH YUCHa!
KOJIMYECTBO UG B 3aIUCH, MPU3HAK JEIMMOCTU YMCIAa HA OCHOBAaHUE CHCTEMBI
CUMCJIEHUS. AJITOPUTM NIEPEBOJIA LIEJIOTO YNCIIa U3 P-MYHONM CUCTEMBI CUMCIIEHUS B
JNECATUYHYI0. AJITOPUTM MepeBoja KOHEYHOM P-wuHOW OpoOU B JECATUYHYIO.
ANTropuTM IIEpEBO/IA LIEJIOT0 YNCIa U3 IECITUYHON CUCTEMBI CYMCIIEHHs B P-nuHy10.
[lepeBoa KOHEUHOU AecsITUUHOM IpoOu B P-nunyro. JIBomdHasi, BOCbMEpUYHAS U
HIECTHAILIATEPUYHAs] CUCTEMbI CUMCIICHHUS, CBSI3b MEXAy HUMU. ApudmeTrndeckue



omnepalu B MO3UIUOHHBIX CHUCTEMax CUMCICHUs. TpouyHas ypaBHOBEILICHHAs
CUCTEMA CUUCIICHHS. JIBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUSI.

KonupoBanne TtekctoB. KommpoBka ASCII. OpHoOalTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAMOHHOTO
00bEMa TEKCTOBBIX COOOIIEHUM.

KomupoBanne  u3oOpaxenuid. OuneHka  MHPOPMALMOHHOTO  00bEMa
rpaUUecKuX TaHHBIX MPH 33JIaHHBIX pa3pelieHNuH U TTyOnHe KOIMPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTopHoe komupoBanue. @opmarbl rpaguueckux (Haiiios.
Tpéxmepnas rpaduxa. OpakranbHas rpadpuka.

Konuposanue 3Byka. Onienka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MpU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIIHOCTH KOJAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKasbiBaTeNnbHbIE (HOPMBI
(npemukatsl). KBaHTOpPBI Cy111€CTBOBAHMS 1 BCEOOLTHOCTH.

Jlornueckue omepanuu. TaOauIlbl UCTUHHOCTU. JIOrMYecKue BBIPAKCHHUS.
Jlormueckue TtoxnaecTBa. Jloka3aTenbCTBO JIOTUYECKUX TOXAECTB C MOMOIIBIO
Ta0JIHIl UICTUHHOCTH. JIorudecKkue oneparuy U ornepaiuy HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JIOTUKUA. DKBUBAJICHTHBIE MPEOOPA30BAHMS JIOTUUYECKUX
BbIpaXCHUU. JlIornyeckue ypaBHEHUs U CUCTEMbI YPABHEHUN.

Jlornueckue ¢GyHKIMH. 3aBUCUMOCTH KOJIMYECTBA BO3MOXHBIX JIOTHUYECKHUX
GyHKIUH OT KOJIMYECTBA apryMeHTOB. [1oIHbIe CUCTEMBI JIOTUYECKUX (PYHKIIHIMA.

Kanonnueckue  popmbl  jmoruueckux  BbipakeHuwil.  CoBepIleHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbie (OPMBI, QJITOPUTMBI HX
MOCTPOCHMUS IO TabJIUIIE UCTUHHOCTH.

Jlormueckue »3yeMEHTBI B COCTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. [locTpoeHne cxeM Ha JIOTUYECKHX 3JIEMEHTax Mo
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTUMYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBneHre MLENbIX YUCET B MaMATH KOMIIblOTepa. OrpaHUYeHHOCTH
JMana3oHa 4YUCeNl MpU OrPaHMYECHUU KOJMYecTBa paspsaoB. [lepenosnHeHue
pa3psaHON CeTKH. be33HakoBble M 3HAKOBBIE JaHHbIC. 3HAKOBBIA OWUT. JIBOWUYHBIN
JOTIOJIHUTENIbHBIN KO OTPULIATEIIbHBIX YUCEN.

[ToGuToBbIe joruueckue omnepanuu. Jlorudeckuit, apupMeTUUECKU W
nukaeckuit  casuru.  [lludpoBanme ¢ momomplo TOOMTOBOM — omepaiuu
«uckmoyvaromee MIIN».

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B IMaMSITH KOMIBIOTEpA. 3HAualas
JacTh M TMOPSAJIOK umcliia. JImana3oH 3HA4YeHWI BEIICCTBEHHBIX uucell. [IpobaeMbl
XpaHEHUsI BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OTPAHUYCHHEM KOJIMYECTBA
paspsaoB. BpINojiHEHUME omepanuii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OIIUOOK MPU BBIUYUCICHUSIX.



AJITOPUTMBI H IPOTPAMMMPOBAaHHE

Omnpenenenne BO3MOXKHBIX PE3yJIbTATOB PabOTHl MPOCTEHIINX AITOPUTMOB
YIPaBJIEHUSI HCIOJHUTENIIMU M BBIUHMCIUTEIBHBIX alroputMoB. OrnpeneneHue
WCXOJIHBIX JaHHBIX, PU KOTOPBIX AJITOPUTM MOKET J1aTh TpeOyeMbIi pe3yibTar.

Otamnbl penieHus 3ajad Ha KomibioTepe. MHCTpyMeHTanbHbIE cpeacTa:
TPAHCIATOP, OTIAAAUUK, mpodunupoBuMK. Kommunsuus u UHTEpHpeTanus
nporpaMm. BupTyasibHble MallIHBI.

WurterpupoBanHas cpena pa3paboTku. Meroabl OTIAIKA MPOrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmuu. Otiagounbii BbiBoA. Ilomarosoe
BBIITOJTHEHUE MTpOrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHUI IEPEMEHHBIX.

A3bik  mporpammupoBanust (Python, Java, C++, C#). Tunsl ngaHHBIX:
LIEJI0YUCIIEHHBIE, BEIIECTBEHHBIE, CHMBOJIBHBIE, JJornueckue. Bersnenus. CnoxHble
ycnoBus. Lluknel ¢ ycnoBuem. L{ukibl mo mepemeHHOM. B3anmo3aMeHsSE€MOCTb
pa3nuYHbBIX BUAOB LMKJIOB. HWMuBapuant wnwukina. CocTaBlieHHE ULHKIA C
UCII0JIb30BAaHUEM 3apaHee ONpeeIEHHOr0 MHBapHaHTa LIUKIIA.

JlokymentupoBanue nporpamm. Mcnons3oBanne koMmmeHTapueB. [loaroroska
OMMUCAHUA MPOrPAMMBbI 1 UHCTPYKIUHU JIJIS1 [TOJb30BaTENS.

Anroput™Mbl 00pabOTKH HATYpalbHBIX UYUCEII, 3alMCAHHBIX B MO3UIIMOHHBIX
cUCTeMax CYHUCIEHMs: pa3OMeHHe 3amuch 4Yucia Ha OTHeNbHble UUDpHI,
HaXOXXJEHUE CYMMbl W TPOU3BEAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxneHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM auaria3oHe. [IpencraBiieHue
Yuclia B BUJIe Habopa MpOCThIX COMHOXKUTENEH. AJTOPUTM OBICTPOrO BO3BEICHHUS B
CTENEHb.

OO6paboTka JaHHBIX, XpaHAmuxcs B (aiinax. TekcToBbie U JBOUYHBIC (DAMITHI.
daitnoBrie mepeMeHHbIe ((aitmoBbie ykazaTenn). Utenue u3 ¢aiina. 3anuch B (haidl.

Pazbuenue 3amaun Ha moazagauu. [lognporpammel (poreaypsl U GyHKIIUN).
Pexypcusi. PexkypcuBHble 00BeKTHl ((dpakTanbl). PexkypcuBHBIE MpOIEAyphl U
¢ynkuuu. Mcnonb3oBaHue cTeKa JUisl OpraHu3aluy PeKypCUBHBIX BBI30BOB.

Hcnonp30BaHue CTaHAAPTHON OWMOIMOTEKH S3bIKA MPOrPAMMHUPOBAHUS.
[Moaxnrouenne  OMOMMOTEK  MOANPOrpPaMM  CTOPOHHUX  TIPOU3BOJUTEIEH.
MoaybHBINA NPUHIUI TOCTPOSHUSI TIPOTPaMM.

Uucnennsie MeToibl. TouHOE U MpUOIMKEHHOE pellieHus 3a1aun. YucneHHbie
METO/Ibl pPEUICHUs] YpaBHEHUU: METOJ mHepedopa, METOJ MOJOBUHHOTO JEIEHUS.
[Tpubmmx€HHoe BHIUMCICHWE IMH KPUBBIX. Bbramcinenue miomanei Guryp c
MOMOIIBI0O YHUCJIEHHBIX METOJO0B (METOA MNPSAMOYTOJbHHUKOB, METOJ Tpamneuui).
[Touck wmakcumyma (MUHHUMYyMa) (YHKIUA OJHOM TIEPEMEHHOW METOJIOM
MOJIOBUHHOT'O JICJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH — SI3bIKa
POrPaMMHUPOBAHHUS JJI1 00paOOTKM CHMBOJIBHBIX CTPOK. AJIITOPUTMBI 00paOOTKHU
CUMBOJIBHBIX CTPOK: IOJCYET KOJMYECTBA TOSBICHUA CHMBOJIA B CTpPOKE,
pa3z0ueHue CTPOKH Ha CJI0Ba 10 IpoOeIbHbIM CUMBOJIAM, TOUCK MOJICTPOKH BHYTPU
JTAHHOW CTPOKH, 3aMEHA HAJAEHHOM IMOJACTPOKHU HA APYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOPOM aji(paBUTE, YAOBJIETBOPSIOIIMX 33JaHHBIM OrPAHUUYCHUSIM.
[IpeoOpa3oBaHue YnCiIa B CHMBOJIBHYIO CTPOKY M OOpATHO.

MaccuBbl M TOCJIEAOBATENLHOCTH uuceN. Bpruncnenne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
IPOU3BEICHUS, CPEIHEr0 apu(PMETUYECKOIO0, MUHUMAIBHOIO M MAaKCUMAaJIbHOIO
JJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIUX 33aJaHHOMY YCIOBHIO).
JIvHEeNHBIM MOUCK 3aJaHHOTO 3HAYEHHUS B MaCCHUBE.

CoptupoBka olHOMEpHOro MaccuBa. [IpocTeie MeTOABl COPTUPOBKHU (METOA
ny3bIpbKa, METOJi BbIOOpa, COpPTHpOBKa BcTaBKamu). COPTUPOBKA CIHSHHUEM.
beicTtpas coprupoBka MaccuBa (anmroputm QuickSort). J[BOMYHBIM MOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIe MaccuBbl (MaTpuIlbl). AJTOPUTMBI OO0pPaOOTKH JBYMEPHBIX
MaCCHBOB: 3all0JJHEHHUE ABYMEPHOTO YHCIOBOIO MAaCcCHBA 10 3aJaHHBIM IIPaBUJIaM,
MIOMCK 3JIEMEHTA B IBYMEPHOM MacCHBE, BbIUMCIEHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOI'O MacCHUBa.

NHpopmanoHHbIe TEXHOJIOTUH

TekcToBwiii mporieccop. PenmaktupoBanue u dopmarupoBanue. I[IpoBepka
opdorpapun m rpammatuku. CpelncTBa NHOHMCKAa W aBTO3aMEHbl B TEKCTOBOM
npoieccope. Mcnons3oBanue  crwied.  CTpyKTYpUpPOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBiaeHue. KomuiekTuBHas padoTra ¢ JIOKYMEHTaMHU.
NHCTpYyMEHTBI pEelleH3UPOBaHUs B TEKCTOBBIX mporeccopax. OOauyHbie CEPBUCHI.
Henosas nepenucka. Pedepar. [IpaBuna quTupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubnuorpaduueckux ccouiok. OdopmiieHHE CIUCKA JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOW TEKCTA. TE€XHUYECKHME CpPEACTBA BBOAA TEKCTA.
Crenmann3npoBaHHBIE CPEJICTBA PEIAKTUPOBAHUS MATEMAaTUUECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 3aJa4M aHAjIW3a JAHHBIX: NPOTHO3UPOBAHME,
kjaccudukanus, KiacTepuszanus, aHanu3 OTkIoHeHui. [lociemnoBarenbHOCTH
pelIeHHs 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OILICHKA
KayecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yalM3allMsl TaHHBIX, UHTEPIPETAUs pe3ysbraToB. [Iporpammubie cpeactsa u
WHTEPHET-CEPBUCHI 11 00pabOTKM U MpPEICTaBlICHUs JNaHHbIX. bosbiie naHHble.
MamunHoe o0yuenue. MIHTeneKkTyanbHblil aHaIn3 TaHHbIX.



AHanu3 AaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TAOMUIl. BbUnciIeHHe CyMMBI,
CpEIHEro apu(pMeTHUeCcKOoro, HaubOJIbIIEro (HAUMEHBIIEr0) 3HaUeHHs AUAana30Ha.
Beruncnenne koadpduuueHta KoppeisiiuM ABYX psAaoB JaHHbIX. llocTpoeHue
CTOJOYAThIX, JHMHEHYaThIX W KpYyroBbix auarpamm. Iloctpoenue rpadukos
¢bynkuuid. [TogOop nuHMK TpeHaa, peleHne 3a1a4 IPOrHO3UPOBAHUSL.

YucaeHHOE pelleHWe ypaBHEHHMH C IOMOIIBIO [oadoOpa mapaMmerpa.
OnTumu3anys Kak MOWCK HAWIYYIIEro peluleHusl B 3a/laHHbIX yciaoBusX. LleneBas
(GyHKIMS, orpaHuyeHUs. JIoKkanbHbIE U I100aTbHBIM MUHUMYMBI 11€J1€BOM (DYHKLIUU.
Pemenue 3a1a4 onTUMHU3AIUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckue 0CHOBbI HHPOPMATHKH

Teoperndyeckne MOAXOAbI K OIEHKE KOJIMYeCcTBa WHGOpMAIMU. 3aKOH
apnutuBHOCTH MH(popmanuu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxatus JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AITOpUTMBI CKATHUS TAHHBIX C IOTEPSMU. Y MEHBIIICHHUE TITyONHBI
KoaupoBaHus 11BeTa. OCHOBHBIE Hien aroputMmoB cxatust JPEG, MP3.

CkopocTh Tmepefayu JaHHBIX. 3aBUCHMOCTb BPEMEHHM IME€peJayd  OT
HH(POPMAIIMOHHOTO 00BbEMA JTAaHHBIX U XAPAKTEPUCTUK KaHayia CBS3U. [IpuunHbI
BO3HUKHOBEHHUs OIIMOOK TIpu Imepenaye JaHHbIX. Konbl, MO3BOJISIIOLINE
OOHapy>XUBaTh M WUCIHPABIATh OIMMOKHM, BO3HUKAIOIIME TPH Tepenaye JaHHBIX.
Paccrosinue Xsmmunra. KoaupoBanue ¢ moBropenueM 6utoB. Koabl XaMMuHra.

Cuctembl. KommoHEHTBI cUCTEMBl W UX B3aumojeicTBue. CHUCTEMHBIN
addext. Ynpapienne kak nHOOPMaIMOHHBIN nporiecc. OOpaTHas CBS3b.

Monaenn u MonenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJIENIH
MOJENIUPYEeMOMY OOBEKTY WIIM Tpolieccy, Leau moaenupoBanus. dopmanuzanus
MPUKIIAJIHBIX 3a]1a4.

[IpencraBnenure pe3yabTaTOB MOJCIUPOBAHMS B BUIE, YIA0OHOM s
BOCIIpUATHS YeoBeKOM. ['paduueckoe mpecTaBieHre JaHHBIX (CXEeMbl, TaOIUIIbI,
rpadukn).

I'padpr. OcHoBHBIC MOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3aJlad, CBS3aHHBIX C aHaau3oM TpadoB (MOCTpOCHHUE
ONTUMAJBLHOTO TYTH MEXIYy BeplIMHaAMU Tpada, OmpeAcsieHUE KOJIMYeCTBa
Pa3TUYHBIX MYTEH MEKIy BEpITHHAMUA OPUEHTHPOBAHHOTO AIUKINYECKOTO Tpada).

Hepesbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xona nepesa.
[IpencraBnenre apupMeTUIECKUX BRIPAKECHUHN B BUJE JAepeBa. JIUCKpETHBIE UTPBI
JIBYX UTPOKOB C ToJiHOM uH(popmarmeit. [loctpoenue nepesa nepedopa BapuaHTOB,



OMMCAHKE CTPATETHH WTPHI B TAONMHYHON (opme. BHIUTPHINITHBIC U TTPOUTPHILITHBIC
MO3ULINU. BBIUTPBILIHBIE CTPATErUH.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CepBUCHl MAlIMHHOTO NEPEBOJA U
pacnio3HaBaHus YCTHOM peur. KornutuBHbIE cepBUCHL. MeHTUUKALMA U TOUCK
H300paxeHuu, pacro3HaBaHKe T, CamooOyuaromuecs CHUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosib30BaHHME METOIIOB
VCKYCCTBEHHOI'O MHTEJUIEKTa B OOydYaromMXx cuctemax. lcnosib3oBaHHME METOIOB
HCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemiel. [lepcrnekTuBbl
pa3BUTHS KOMIIBIOTEPHBIX MHTEUIEKTYaNbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI H IPOTPAMMMPOBAHNE

dopmanusanus NOHATHS aroput™Ma. MammHa TerOprUHra Kak yHUBEpCallbHas
MoJenb Beranciaenuil. Tesuc Yépua—Twropunra.

OneHka CII0OKHOCTH BhIUMCIeHUN. BpeMs paGoTel U 00BEM HCIONB3YyeMOM
naMsATh, HUX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMITOTUYECKON CIIOKHOCTH QITOPUTMOB. AJTOPUTMBI  MTOJIMHOMHUAIBHOU
cinoxkHocTH. [lepebopHbie anroputmsal. [IpuMeps! pa3Tu4HBIX aITOPUTMOB PELICHHS
OJIHOM 3a7a4M, KOTOPbIE UMEIOT PA3JIUYHYIO CI0KHOCTD.

[Touck mpoCThIX YuCEeN B 33JaHHOM JUANa3OHE C MOMOUIBIO aIroOpUTMa
«petero DparocheHay.

MHoropa3zpsaHbie Leable YUCa, 3a1a4i JUIMHHOW apu(METUKH.

CnoBapu (accouMaTWBHBIE MAaCCHUBBI, OTOOpakeHUS). XOII-TAOJHIIBI.
[TocTpoenue angaBUTHO-4aCTOTHOTO CIIOBApPS JJIS 33JJaHHOTO TEKCTAa.

Crekn. AHanu3 MpPaBUIBHOCTH CKOOOYHOTO BBbIpaKEHHUs. Bbluncienue
apu(PMETUUECKOTO BBIPAKEHNUS, 3aIIICAHHOT0 B IOCTPUKCHOMN (opMme.

Ouepenu. Mcnonp3oBanue ouepenn Juisl BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmel Ha rpadax. I[locTpoeHne MHUHHMAaIBLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOpUEHTHpoBaHHOrO rpacda. KomamdecTBo pazmuyHBIX
nyTel Mexay BepUIMHAMU OPUEHTHUPOBAHHOIO alMKJIMUYECKOro rpada. AJroputMm
JIeHKCTpBL.

[epeBps. Peanuzamnus nepesa ¢ MOMOIIBIO CCBIJIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) naepeBbs. I[locTpoeHue paepeBa JUIsl 3aJaHHOTO apU(PMETUUYECKOTO
BbIpaKeHUs. PekypcuBHbBIE alropuTMmbl 00xojia jaepeBa. Mcnonb3oBaHue cTeka u
ouepeau sl 00xo/1a Aepena.

JluHamuyeckoe MporpaMMUpOBaHME KaK METOJ peleHus 3afad C
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C IMOMOILBIO
JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCUBHBIX (YHKIIUMN,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33J1a4l ONITUMU3AIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBA M MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIM3.



Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO IMOJXOJA.
Wukancynsnus, HacJaea0BaHue, MOTUMOPHU3M.

Cpenbl ObicTpod pa3paboTku mnporpamm. llpoekTtupoBanue wuHTEpdeiica
nosb3oBarelis. Mcnosib30BaHMEe TOTOBBIX YIPABISEMBbIX SJIEMEHTOB JIJIs1 IOCTPOECHUS
uHTEpdeiica.

O630p  s3bIKOB  mporpammupoBanusi.  [loHstue o  mapaaurmax
MpOrpaMMHUPOBAHUS.

NupopmanoHHbIe TEXHOJIOTUH

DTanbl  KOMIBIOTEPHO-MATEMATUUYECKOTO  MOJCJIMPOBAHMS: ITOCTAHOBKA
3ajaud, pa3paboTka  MOJEIHU, TECTUPOBAHUE  MOJCIH, KOMIIBIOTEPHBIN
DKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOJICIMPOBAHHUS.

Juckpetuzanusi OpU MaTEMATHYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoliieccoB. MojienupoBanue qBuxKeHus. MonenupoBaHue OMOJIOTMUYECKUX CUCTEM.
MaremaTtndyeckue MOJEIM B SKOHOMHUKE. BBIUMCIMTENbHBIE 3KCICPUMEHTHI C
MO/IEIISIMU.

O6paboTka pe3yJbTaTOB ASKCIEPUMEHTAa. MeToJ HaMMEHBIINX KBaJIPaTOB.
OneHka 4YHCJIOBBIX TMApPaMETPOB MOJCIHUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccranoBiieHHE 3aBUCUMOCTEN IO PE3YJIbTaTaM YKCIIEPUMEHTA.

BepositHoctheie mozenu.  Mertonsl Monte-Kapno.  MmuranumonHoe
MozenupoBaHue. CUCTEMbBI MACCOBOT'O OOCTYKUBAHUS.

Tabnuunsie (pensiinoHHBIE) Oa3bl MaHHBIX. Tabnmuia — mpeacTaBICHUE
cBeleHni 00 OMHOTHMHIHBIX 00BekTax. Iloie, 3ammch. Kirou Tabnunel. Pabora c
roToBoil 0a3oif ngaHHBIX. 3amnojgHeHue Oa3pl JaHHBIX. [lowck, copTupoBka u
bunpTpanys TaHHBIX. 3apPOChl Ha BBIOOPKY AaHHBIX. 3alpOChl C MapaMeTpamHu.
Brrancnsiemsie nosist B 3apocax.

MHuoroTtabnuunbie 60a3bl JTaHHBIX. THITBI CBSI3eH MEXKTy TaOnuiamu. BHenmawmit
kiro4. LlemocTHoCTh 6a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

WNuteprer-npuiioxkenus. [lonaTue o cepBepHON U KIIMEHTCKOM 4acTsAX CaWTa.
TexXHONMOTUsl «KJIUEHT — CEpBEpP», €€ JOCTOMHCTBA U HEAOCTATKU. OCHOBBI SI3BbIKA
HTML u kackansusix Tabmun ctwiert (CSS). Cuenapuu Ha sa3bike JavaScript.
dopMmbl Ha BEO-CTpaHUIIE.

Pa3mernienne BeO-caliToB. Y ciayra XocTuHTa. 3arpy3ka ¢aijioB Ha CauT.

BBoja m3o0pakeHHil ¢ UCIMOJIB30BAaHUEM PA3TUYHBIX ITU(PPOBBIX YCTPOMCTB
(urdpoBbIX (poTOanmaparoB U MHUKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JIPYrUX
ycrpoiicTB). I'padmueckuii pegakrop. Paspemenne. KagpupoBanue. Mcnpasienue
nepcnektuBbl.  ['mcrorpamma. Koppekuusi  ypoBHEW, KOppeKuus  IBETa.
OOGecrBeunBaHUE IIBETHBIX u300pakeHuit. Perymb. PabGota ¢ obnactsamu.
QUIBTPEL.



MHorocnolinele n3o0paxenus. TexcroBble ciaon. Macka cios. Kanausbl.
Coxpanenue BbifienieHHONW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHbIE H300PAKEHUSI.

Bektopnas rpaduka. IlpumutuBbl. W3mMeHeHue mopsaka 3JIE€MEHTOB.
BeipaBHuBaHue, pacnpenenenue. I'pynnupoBka. Kpusble. @opmarsl BEKTOPHBIX
pUCYHKOB. Vcnionb30BaHre KOHTYpPOB. BeKTopu3anus pacTpoBbIX U300paKEHUN.

[TpyuHIMIIBI TOCTPOEHUS U PETAKTUPOBAHUS TPEXMEPHBIX Moienel. CeTouHbIe
Mozenu. Marepuansl. MoaenupoBaHue HMCTOYHMKOB OCBeEIIeHUA. Kamepsl.
AnautuBHble TexHonoruu (3D-nipuntepsl). [loHsTHE 0 BUPTYaNbHON peaabHOCTH U
JIOTIOJTHEHHOM pEeabHOCTH.



I[INTAHAPYEMBIE  PE3VIJIbTATbBI OCBOEHMA I[IPOIPAMMLI 110
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yibTaThl  OTPAXAlOT TOTOBHOCTh M  CIIOCOOHOCTh
oOy4Jaromuxcsd pyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEW IO3HIIMEN
JUYHOCTH, CHCTEMOW IEHHOCTHBIX OPUEHTAUUMH, IIO3UTHBHBIX BHYTPEHHHX
yOeXAeHUH, COOTBETCTBYIOIIMX TPAAULMOHHBIM LEHHOCTAM POCCUHCKOIO
oOlIECTBa, pACUIMPEHHE KU3HEHHOI'O OIbITA U OMbITA JESITEIbHOCTU B IpoOIecce
peanM3anuMy  CpeACTBAaMU  ydyeOHOTO TMpeJAMETa OCHOBHBIX  HANpaBlIEHUU
BOCIIUTATEIIBHOW ESTENBHOCTH.

B pesynprate wu3ydenuss WHPOPMATUKHA HA YPOBHE CpPEIHETO OOIIETOo
oOpas3oBaHus y oOyuwaromierocst OynyT copMHpoBaHbl CIEIYIOIINE JTUYHOCTHBIE
pPE3YIBTATHI:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaKEHUE 3aKOHA
U TPABOIOPAIKA, COOJIOJCHHE OCHOBOIOJATalOUMX HOPM HH(POPMAIMOHHOTO
npasa ¥ UHGOPMALIMOHHOMN 0€30M1aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATH HUIECOJIOTUM JKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(OOUHN, MAMCKPUMHUHALMU 1O COLMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM [TPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHUYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UICTOPHUYECKOMY HACIEAUI0, TOCTHKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUAX, TOHUMaHUe 3HaUeHUs] THHOPMATUKU KaK HAYKU
B KU3HU COBPEMEHHOT0 OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYAllMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTUPYSICh Ha MOPAJTIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCIE B
cetu HTepHeT;

4) 3¢TETHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOUIEHUME K MHUpY, BKJIHOYAas JCTETUKY HAy4YHOIO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHUMATh pa3JIMYHbIE BHUABl HMCKYCCTBA, B TOM YHUCIE
OCHOBAaHHOTO Ha UCTOJIb30BaHUU HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4YeCcKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obOpas3a  JKU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, B TOM YHCJIE 32 CUET COOJIIOICHMUS



TpeOoBaHMII  0€30mMacHONl  AKCIUTyaTalldd  CPEeNCTB  HMH()OPMAIMOHHBIX U
KOMMYHUKAIITMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTHUYECKOM M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJTHSITh TaKyIO JEATEIbHOCTD;

uHTEepec K cdepam mpodeccHoHATbHONW JESITCIBPHOCTH, CBS3aHHBIM C
nH(POpPMATHKON, NTpPOrpaMMHUpPOBAHHEM U HWH(OOPMAIIMOHHBIMH TEXHOJOTHUSIMH,
OCHOBaHHBIMU Ha JIOCTIDKCHHUSX HAyKd MHPOPMATUKU M HAYYHO-TEXHHYECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
pea30BbIBaTh COOCTBEHHbBIC JKM3HEHHBIC TIJIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSKEHUN BCEH KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OCO3HAHUE TI00ABHOrO XapakKTepa 3KOJIOTHYECKHX MpOOJIeM M MyTed HX
pelieHus, B TOM 4YHCI€ C y4E€TOM BO3MOXKHOCTEH HH(OpMaAIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, JOCTIKCHHUSIM HAay4YHO-TEXHHUYECKOIro IMporpecca U
OOIIIeCTBEHHOM MPAKTUKH, 32 CUET TOHUMAHHS POJIM HH()OPMAIIMOHHBIX PECYPCOB,
WH(POPMAIIMOHHBIX TPOIECCOB M HHGOPMAIMOHHBIX TEXHOJOTHM B YCIOBHAX
uudpoBoi TpaHchopMauu MHOTUX cdep KU3HU COBPEMEHHOTO OOIIECTBa;

OCO3HAHUE IEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACATEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

B npouecce 1oCTHX EHUSI TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS IPOTrPaMMBI 10
nHpopMaTHKe y 00y4YarOIIMXCsI COBEPIICHCTBYETCS IMOIIMOHAIBHBIN WHTEIICKT,
npeanoJiaraloiuil chopMUPOBAHHOCTb:

CaMOPETYJIUPOBAHUS, BKJIOUYAIOIIEIO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOITMOHATIBLHBIM U3MEHECHHSM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHUE K JOCTIKCHUIO 1IEJIU U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEHWCTBOBATh, MCXOJS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €r0 MPH OCYIIECTBICHUHM KOMMYHHKAIIUHM, CIOCOOHOCTHh K
COUYBCTBHIO U COTEPEKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIOJIbMHU, 3a00TUTHCS, TIPOSBIIATH UHTEPEC U pa3pemiaTh KOHMOIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3yueHuss HMHPOPMATHKHA Ha YpPOBHE CpPEIHETO OOIIero
oOpazoBanust y oOydaromerocs OyayT CQOOPMUPOBAHBI METaNpEAMETHBIC
pe3ynbTaThl, OTPAXCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUSAX, a UMEHHO —
NO3HaBaTelIbHbIE YHUBEpCaJbHble YyueOHbIE JEWUCTBUSA, KOMMYHUKATHBHbBIC
yHHUBEpCaJibHbIe y4YeOHbIe [EHCTBHS, PETyNSATUBHBIC YHHUBEpCAJIbHBIE Yy4eOHBIC
JCHCTBYSI, COBMECTHAS I€ATEIHHOCTb.

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHBbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbI€e JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITETLHO  (OpMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBINM MNpPU3HAK WM OCHOBAHUS I CpaBHEHWS,
KJaccuuKauyu U 0000IIeHHS;

OMPENEeNATh ILEJHU JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKCHMUS,

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTHBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSX;

pa3pabaThIBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHAIM3a MMCEIOIIUXCS
MaTepUalibHBIX U HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEeJISIM, OIIEHUBATh PUCKH MOCIIEICTBUIN AEATEIbHOCTH;

KOOPJAMHUPOBATH U BHITIOJHATH PA0OTY B YCIOBUSAX PEeaIbHOT0, BAPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIJICTh HABBIKAMU YUEOHO-HCCIIEIOBATEIHCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMU  pa3pelieHus NpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHICCKHUX 3a7a4, IPUMEHEHHUIO
Pa3JIMYHBIX METOJOB MO3HAHMS;

OCYILECTBJISITh Pa3IUYHbIE BHUJBl JIEATCIIBHOCTH IO TOJYYEHUIO HOBOTO
3HAHUS, €r0 HMHTEPIPETAIMH, MPEOOPa30BAHUI0O W INMPHUMECHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalUsiX, B TOM YHCJIE€ MPU CO3AAaHUU YUYEOHBIX U COILMATbHBIX
MIPOEKTOB;

dbopMupOBaTh Hay4YHBIN TUI MBIIIUICHUS, BIAJETh HAYYHON TEPMHUHOJIOTHECH,
KJTIOUEBBIMU MTOHSATHSIMH U METOJIaMU,

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aJa4ll B 00pa30BaTEIbHOU
JEATeIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ peleHus, HAXOUTh apTyMEHTBhI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a71aBaTh IApaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh IIOJYYEHHbIE B XOJE PEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIATh LEJICHAIIPABJICHHBIN TOUCK IMEepeHoca CPEeACTB U CrIocoO0B
JercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYIO 00JIacTh
XKU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeill;

BBIIBUTaTh HOBBIE MJIEHU, MpeaJiaraTb OpUTrHHAJIbHBIE MOAXOJbl U PEIlIEHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora c undopmaumeii:

BJIa/IeTh HaBBIKAMM MOJyYEHUsI HHPOPMAIMK U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBJIATh  IMOUCK,  aHalU3, CHUCTEMAaTH3alUI0 |
MHTEPHPETALNI0O HHPOPMALIMK PA3IMYHBIX BUJIOB U (GOPM MpECTaBICHUS;

co3JaBaTh TEKCTbl B pa3au4HbIX (¢dopmarax ¢ Yy4E€TOM Ha3HAYEHUS
uH(popMalMu U IEJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (OopMy
NPEJCTaBICHUS U BU3YyaIU3alllH;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMaluu, €€ COOTBETCTBUE
PaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AI[MOHHBIX
3a71a4 ¢ COOII0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(OPMALMOHHON
0C301aCHOCTH;

BJIAJE€Th  HABBIKAMM  pPAaclO3HaBaHWA M 3allUThl  MHMOpManuwu,
UHGOPMAITMOHHOHN 06€30MaCHOCTH JTMYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHbBIC yqeﬁnble JeHCTBUSA

1) o0enme:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HH;

pacmo3HaBaTh HEBepOATbHBIE CpeACTBa OOIIEHWS, IMOHWMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyallud |
CMSITYaTh KOH(IIUKTHI;

BIAJCTh  Pa3IUYHBIMH  CIOCOOaMM  OOIICHWUS ©W  B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMAT4aTh KOH(M)JIUKTHBIC CUTYAaIIHH;



Pa3sBEPHYTO U JIOTUYHO M3JaraTb CBOK TOYKY 3PEHMUS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMAaTh W KCIIOJb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBUIYaJIbHOU
paboThI;

BBHIOMpaTh TEMAaTUKy M METOJAbl COBMECTHBIX JCHUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KXKAOTO WICHA KOJJIEKTHBA;

MPUHUMATh €I COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJAVMHUPOBATh JEUCTBUSA MO HUX JOCTHIKECHHUIO: COCTABJIATH IUJIaH JIECHMCTBUM,
pacrpenensTh pojad C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAaa M KaXJ0r0 YYaCTHHKA KOMAaH Il B OOIIIHIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIEHMBATh WJAEU C TO3MWIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

PeryisiTuBHBIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) camoopranusaums:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIATH
po0IeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSTEILHO COCTABIIATH IIJIaH PEHICHUS MTPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUI;

JIeaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HbIX O00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJCTh HABBIKAMM  TIO3HABATEIhHON  pedUieKCMM KAk  OCO3HAHMS
COBEpIIIAEMBIX JCHCTBUA M MBICIUTEIBHBIX MPOILECCOB, HUX pPE3yJIbTaTOB U



OCHOBAHUM, UCIOJIb30BATh MPUEMBI pePIEKCUM ISl OLIEHKU CUTyalluu, BhIOOpa
BEPHOI'O PELICHUS;

OLICHMBATh PUCKU ¥ CBOEBPEMEHHO NMPUHUMATD PEIICHUS 0 UX CHIXKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl APYTMX TMPU aHaIN3€ pPe3yJIbTaToB
NeATEeIbHOCTH.

3) npuHATHS ce0sl M IPYTrUX:

MpPUHUMATh ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMpU aHalu3e pe3ysbTaToB
NeATEeIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JIPYTHX HA OLIUOKY;

pa3BUBATH CHOCOOHOCTh MOHUMATh MUP C MTO3UIINH APYTOro 4eJIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

B mnponecce uzyuenus xypca MHGOPMATHKU YriIyOJI€HHOTO YpoBHS 6 10
Kiacce 00yJaronuMucs Oy IyT TOCTUTHYTHI CISAYIOIINE MTPEAMETHBIC PE3yIbTAThI:

BIAJICHUE TPEACTABICHUSAMH O PONM HWHPOPMAIMK M CBS3aHHBIX C HEH
IIPOIICCCOB B IMPHUPOJE, TEXHUKE MU OOIIECTBE, MOHATHUAMH «HHGPOPMAIUIY,
«MH(POPMAITUOHHBIN MPOIIECCH, KCUCTEMAY, KKOMIIOHEHTHI CHCTEMbI», « CHCTEMHBIN
b dexT», «MHPOPMAIIMOHHAS CUCTEMAaY, KCUCTEMA YIIPaBICHUSY;

BJIAJICHUEC METOJaMHM IIOMCKa HWH(pOpManmuu B ceTH VHTepHET, yMEHHE
KPUTHUYECKU OIICHUBATh WH(OpMAITHIO, TTOYYEHHYIO U3 ceTu VIHTepHeT;

YMEHUE XapaKTepu30BaTh OOJbIINE JaHHBIC, TPUBOJUTH MPUMEPHI
UCTOYHUKOB HMX TIOJyYeHUS] M  HAMpaBlIEHUS HUCIOJb30BAaHUSA, YMEHUE
KJIacCU(DHUIIMPOBATh OCHOBHBIC 3a/1aud aHaJM3a JaHHBIX (IIPOTHO3HPOBAHUE,
Kiaccuukanus, KJIaCTEPU3aIIs, aHaJH3 OTKJIOHCHHUH), MTOHUMAaTh
MOCJICIOBATEIPHOCTD PEIICHUS 3a7a9 aHAIN3a JaHHBIX: COOp TMEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KaueCcTBa JaHHBIX, BHIOOP W/WIM TOCTPOSCHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allMsl TaHHBIX, MHTEPIPETALHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX NPHHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMJIBHBIX KOMITHIOTEPOB, TCHCHIINN Pa3BUTHSI
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIAJICHUEC HAaBBIKAMU PAOOTHI C OMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO OOeCTIeUeHUS IS PEIICHHs YUEOHBIX 3314 10 BEIOpaHHOM
CHCIUATN3AIINN;

HAJTMYUE MPEJCTABICHUN 0 KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3ANNHA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceteil, 00 oOmUX MNpUHIUNAX pa3paboTKu W (YHKIMOHUPOBAHMS WHTEPHET-
IIPUIIOKEHNM;



MOHUMaHKE yrpo3 HH()OPMALIMOHHOW 0€30MaCHOCTH, UCIIOJIb30BAHNE METOI0B
U CPEICTB TMPOTHUBOACHCTBUS 3TUM YIrpo3aM, COOJIOJeHHE Mep O0e30MacHOCTH,
NPEAOTBPAIIAIOIIMX HE3aKOHHOE PACHPOCTPAHEHHE TEPCOHANBHBIX JIAHHBIX,
coOitoieHne TpeOOBaHUI TEXHUKM O€30MacHOCTH M TUTHMEHbl INpU padoTe C
KOMITBIOTEpAMHU U JIPYTUMHU KOMIIOHEHTaMU ITU(POBOTO OKPYKEHHUS, MOHUMaHUE
IIPaBOBBIX OCHOB HCIIOJIb30BaHNS KOMIIBIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U pabOThI
B ceTu IHTEpHET;

MOHMMAHUE OCHOBHBIX MPUHIMUIOB JUCKPETU3aLHUHM pAa3JIMYHBIX BHJIOB
uH(popMaIMK, YMEHHUE ONpelNesaTh HMHPOPMALUUOHHBI O00BEM TEKCTOBBIX,
rpadUuecKuX U 3BYKOBBIX JAHHBIX IMPHU 3aJaHHBIX MapameTpax JAUCKpPETU3alluu,
YMEHUE OPEAEIIATh CPEAHIOI0 CKOPOCTh NEpEaun JaHHBIX, OLIEHUBATh H3MEHEHNE
BPEMEHHU TMepefayrl TpH HU3MEHEHUH WH(OOpPMAIMOHHOTO OOBEMa MaHHBIX U
XapaKTEPUCTUK KaHAJIA CBSI3H;

yYMEHHUE HCIOJb30BaTh MPHU PEIICHUH 3a]lad CBOMCTBA MO3UIIMOHHON 3alUCU
YHUCEeJl, AITOPUTMA IMOCTPOEHHUS 3aIIMCU YUCia B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JJaHHBIM OCHOBAHHUEM M IOCTPOCHHS YHUCIA IO CTPOKE, COJEpKAILEH 3alKCh
ATOTO YKCJIA B MO3ULMOHHON CUCTEME CUHUCIICHHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBITIOJTHATH apru(PMETHYECKHUE ONepaI B MTO3UITMOHHBIX CUCTEMAaX CUUCIICHUS;

yYMEHHUE BBINOJHATh MPeoOpa30BaHUs JIOTMUECKUX BBIPAXKEHHUM, HCIONB3YS
3aKOHbl anre0pbl JIOTUKHA, YMEHUE CTPOUTh JIOTHYECKOE BBIPAKCHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJIBHBIX (hOpMax MO 3aJaHHOM Tabiuile
WUCTUHHOCTH, HUCCJEeN0BaTh OOJACTh MCTHUHHOCTU BBICKA3bIBAHUSI, COJIEPIKAIIETO
NepeMEHHbBIE, PEIIATh HECI0KHbIE JJOTHYECKUE YPABHEHHS U CUCTEMbl yYpPaBHEHU;

NOHMMaHUE 0a30BbIX AJIrOPUTMOB OOpPAaOOTKH YHCIOBOM U TEKCTOBOM
uHpopMaIu (3amrch Yucea B MO3UIIMOHHOW CHUCTEME CUHUCIICHHS, HaXOXICHHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSTHBIX IETBIX
4KCeN, aHAJIM3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITCOPUTMOB MOKCKA U COPTHUPOBKH,
YMEHUE ONpPENeNsTh CI0XHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHUE »JJIEMEHTOB MacCHBa, COpPTUPOBKAa MAacCuBa, MepeOOpHBIE
JIrOPUTMBI, TBOUYHBIA MOUCK) U MPUBOAUTH MPUMEPHl HECKOJBKUX AJITOPUTMOB
PA3HOM CJIOXKHOCTH JIJTA PEIICHUS OJTHOM 3a7auu;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHUsSIMU O Oa30BBIX THUMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MHCHOJb30BATh OCHOBHBIE  YNPABIAIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh aHaIu3 NPEAJIOKEHHOW MPOrpaMMBbl:
OTIPEICNISITh PE3YNbTAThl PAOOTHI MPOTPAMMBI MIPHU 3aIaHHBIX MCXOJIHBIX JAHHBIX,
OTPENENATh, MPU KaKUX HCXOJHBIX JAHHBIX BO3MOXKHO TMOJyYEHHE YKa3aHHBIX
pE3yNbTAaTOB, BBISABIATH JAHHBIE, KOTOPbIE MOTYT MPUBECTH K OLIMOKE B padoTe
porpamMmbl, GOPMYIUPOBATH MPEJIOKEHHUS M0 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;



YMEHUE CO3/1aBaThb CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBHI U
JEMOHCTPALIMOHHBIE MAaTEPUAJIBI C UCIIOJIb30BAHMEM BO3MOYKHOCTEN COBPEMEHHBIX
IIPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHUE UCTOJb30BATh AEKTPOHHbIE TAOTUIBI JUIsl aHATIU3a, IPEICTABIICHUS U
00pabOTKH JaHHBIX (BKJIIOYAsi BHIYMCIEHHE CYMMBbl, CPEIHET0 apu(PMETUUECKOTO,
HauOOJBUIEr0O W HAWMMEHBILIEr0 3HAYEHUW, pEIIeHHEe YpaBHEHUH, BBIOOD
ONTUMAIBHOTO  pEIIeHus, Moadop JHMHMM  TPEHAA, pelIeHue  3ajad
IPOrHO3UPOBAHMUS).

B npouecce uzyueHus Kypca MHGOPMATHKU YIiIyOJIEHHOrO ypoBHS 6 11
Knacce 00y4aronMMHucs Oy IyT JOCTUTHYTHI CIIEIYIOIINE IPEIMETHBIE PE3YJIbTaThI:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJBI, JOMYCKAIOUIME OJHO3HAYHOE
JIeKOIUpOBaHUE COOO0IIEeHNH (TpedUKCHbIE KOJbI), MCIOJB30BaTh MIpPOCTEHIINE
KO/Ibl, KOTOpbIE MO3BOJIAIOT OOHAPYKMBATh U UCHPABIIATH OIIMOKU MpH Iepeaaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeYMBAIOMIMI HAUMEHBIIYI0O BO3MOXHYIO CPEIHIOI
JUIMHY COOOILEHHUS TpPH HU3BECTHOM YACTOTE CHUMBOJIOB, MOSCHATH MNPHHIIMUIIBI
pabOTHI IPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUYECKUE 3aJaud, CBSI3aHHBIE C aHAIU30M Trpados
(337241 MOCTPOEHUS ONTUMAJIBHOTO ITyTH MEXKy BeplIMHamMu rpada, ornpeeeHus
KOJIMYECTBA paA3IMYHBIX NyTed MEXIy BepUIMHAMU OPUEHTHUPOBAHHOTO
AIMKIMYECKOT0 rpada), yMEHUE UCIIOIb30BATh IEPEBbS TP aHAIN3E U TOCTPOECHUU
KOJIOB U JUIsl MPEACTABICHUS apU(PMETHUECKUX BBIPAKECHUM, MPH PELICHUH 33134
IIOMCKA U COPTHUPOBKH, YMEHHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY AJITOPUTMY,
pa3pabaTbiBaTh U 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATErHIO UTPHI;

yMEHUE pa3pabaTeiBaTh W pEaJu30BbIBATH B BHUAE Iporpamm 0a3oBbI€
QITOPUTMBI, YMEHHE MCIOJb30BaTh B IpOrpamMmax JaHHbIE Pa3JINYHbIX THIIOB C
y4€TOM OrpAaHMYEHHUNA Ha JUAINa30H MX BO3MOXKHBIX 3HAUEHWM, TPUMEHATH NpU
pEILIeHNN 3a/1a4y CTPYKTYpbl JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OUEPEaHN, IEPEBbH),
UCIOJIb30BaTh 0a30Bble OMEpallMM CO CTPYKTYpaMH JAaHHBIX, MPUMEHSITh
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrPaMMBI 1Ji1 00paOOTKH YUCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIOJb30BaTh NpPHU pa3pabdOTKe MporpamMMm OUOIHOTEKH
HOJIpPOrpaMM, 3HaThb (YHKUMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEACTB Cpelbl pa3pabOTKH, YMEHUE UCTIOIb30BaTh CPEACTBA OTJIAAKH IPOrpamMM B
cpelle MporpaMMUPOBAHUS, YMEHHUE TOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BEO-CTPAHMIIBL;

BJIJICHUE OCHOBHBIMH CBEAEHUSAMU O 0a3ax TaHHBIX, X CTPYKTYPE, CPEACTBAX
co3/laHusl U paboThl ¢ HUMH, YMEHHE HCIOJIb30BaTh TaOJUYHbIE (PENIALHOHHbBIE)
0a3bpl JaHHBIX (COCTABIATH 3aMpPOChl B 0a3aX JaHHBIX, BBIMOJIHATh COPTUPOBKY U
NOMCK 3amuced B 0a3e MaHHBIX, HANOJHATH pa3paboTaHHyr 0a3y AaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE MCIOJB30BaTh KOMIBIOTEPHO-MATEMaTHYECKUE MOCIHN JJIsl aHan3a
00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH 1I€JIb MOJEIUPOBAHMSI, BBIIIOIHITH aHAIN3
pe3yJabTaTOB, IMOJNYYEHHBIX B XOAE MOJICIUPOBAHUS, OICHUBATH COOTBETCTBHUE
MOJIENIN MOJEIUPYEMOMY OOBEKTY WM IPOLECCY, MPEACTABIATh DPE3yJIbTaThl
MOJICTHPOBAHMS B HATJISITHOM BHJIE;

YMEHHE OpraHW30BBIBATH JHYHOE HWH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IMYHBIX CPEACTB LU(MPPOBBIX TEXHOJOTUN, TOHHMaHUE
BO3MOXKHOCTEH IM(POBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, HH(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0bOThI, BO3MOXKHOCTEH U OTpaHUYCHUSA
IPUMEHEHHUSI TEXHOJOTUN HCKYCCTBEHHOI'O MHTEJUIEKTa B PA3IMYHBIX 00JaCTSIX,
HaJIMYUE TMPEJCTaBICHUA O Kpyre peliaeMbIX 3a7ad MAaIluHHOTO OO0y4YeHUus
(pacmo3HaBaHusl, KIacCUPUKAIMHE ¥ TPOTHO3UPOBAHUS) HAIWYHE TPEACTABICHUN
00  WCTHONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTHA B Pa3IMYHBIX
npodeccHoHaNBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HaumeHoBaHue pa3/ieioB U TeM
NPOrpamMMbl

Pasznea 1. lilndpoBasi rpaMoTHOCTH

1.1

1.2
1.3
1.4

KomMrieroTep - yHUBEpCaIbHOE YCTPOMCTBO
00paboOTKH TaHHBIX

[IporpamMmmuoe obecrieueHue
KomnbrotepHslie cetu

Nudopmannonnas 6e30macHOCTb

Hroro o pasaeny

Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

2.1

2.2
23

[IpencraBnenue nHGOpMaLIUU B
KOMIIBIOTEpE

OcHOBBI anredphl TOTUKU

Komnsrorepnas apupmerrka

Nroro no pazaeny

Pazgen 3. Ainroput™Mbl 1 MPpOrpaMMHUpPOBaHHe

3.1
3.2
33

34

BBenenue B nporpaMMupoBaHHe
BcnomorarenbHble alropuTMbl
YucaeHHbIe METObI

Anroput™bl 00pabOTKH CUMBOJIBHBIX
JTAaHHBIX

KoaunuecTBo yacoB

Bcero

24

19

14

40

16

KonTpoabHbie
padoThI

DJIEeKTPOHHbIE
(undpossbie)
IIpakTnyeckmne
oOpa3oBaTe/ibHbIE
padoThI
pecypcsl
2
2
1
1
0.5



3.5 AnTOopuTMBI 00PabOTKH MacCHUBOB
Hroro no pazneny

Pa3nes 4. UndopmanoHHble TeXHOJIOTHH
4.1 O06paboTKa TEeKCTOBBIX JOKYMEHTOB

4.2 AHanus3 JaHHEBIX
Hroro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10 3.5

44
2.5
3
14
14
136 0 21.5



11 KITACC

HaumeHoBaHMe pa3iesioB U TeM
MPOrpaMmbl

Ne i/

Paspnen 1. Teopernueckue 0CHOBbI HHGOPMATHKHU

WNndopmanus u HHPOpMaIIMOHHBIE
IPOLIECCHI

1.1

1.2 MopaenupoBanue
Htoro no paznemny

Pazgen 2. AnroputMbl M1 NPOrpaMMHUpPOBaHHe
2.1 DJIEMEHTHI TEOPUH AITOPUTMOB
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX

OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
IpOTrpaMMUPOBAHUS

2.3

Hroro no pazaeny

Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH

KomnproTepHO-MaTeMaTHYECKOE

3.1
MOJCIIMPOBAHUE
3.2 ba3bl maHHBIX
3.3 Be06-caiiThl
34 KowmnerotrepHnas rpaguka
3.5 3D-moaenpoBanue

Hroro no pazneny

KoaudecTBO 4acoB

Bcero

10

18

28

16

50

10
14

48

KonTpoabHbie
padoThbI

DJIEeKTPOHHbBIE
(uudposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

IpakTnyeckue
padoThbI

2.5

10

4.5



PeszepBHOE Bpemst 16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 0 36.5



IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

TpeboBanust TEXHUKHU 0€30MIACHOCTU U
TUTHUEHBI IIPU paboTe C KOMITBIOTEpaMHU U
JIPYTHMHA KOMITIOHCHTaMHU ITU(PPOBOTO
OKPYKCHHS

[TpunIUIBl pabOTHl KOMITBIOTEPOB U
KOMIIBIOTEPHBIX cucTeM. OOMeH
JAHHBIMU C TIOMOILBIO IIUH.
KoHTposneps! BHEIIHUX yCTPONCTB

ABTOMaTHYECKOE BBITIOJIHEHHE
IIpOrpaMMsl npoueccopoM. OnepaTuBHas,
IIOCTOSIHHAS ¥ 1OJITOBPEMEHHAS [aMsATh.
KoHTpoineps! BHEIIHUX YCTPOMCTB.
[IpssMot gocTym K maMsTh

CoBpeMEHHbBIE KOMIIBIOTEPHBIE
texnonoruu. [Iporpammuoe obecnieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOUJIBHBIX YCTPONCTB

CucreMHOE IPOrpaMMHOE 00€eCIIeUEHHE.
OnepanoHHbIE CUCTEMBI. Y TUJIMTHI.
Hpaiisepsl ycTpoicTs. IlapamiensHoe
nporpammupoBanue JMucramsanus u

KoaunuecTBo 4acoB

Bcero f;::i‘;ﬂbﬂble
1
1
1
1
1

IIpakTuyeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl
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JNCUHCTAJUISIIHS POTPAMMHOTO
oOecrieueHus

®daiinoBbie cuctemsl. [IpuHIUTIBI
pa3MelIeHus 1 IMEHOBaHUS (DAIIOB B
nonroBpemeHHoU namsaTH. [llaGaoub! mist
onucaHus rpynn Qaitnon

3akoHOIATENBCTBO Poccuiickoi
denepariyu B 00J1aCTH IPOrPAMMHOTO
o0ecrieueHns U JTaHHBIX

[TpyHUIMIIBI TOCTPOEHUS U anapaTHbIe
KOMITOHEHTbHI KOMITbIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

Cetb Unrtepuer. Pa3nenenne IP-cetu Ha
MIOZICETH C IIOMOIIBIO0 MAaCOK MOJCETEN
CereBoe aIMUHUCTPUPOBAHNE

Bunsl nesrensHoctu B cetu MHTEpHET.
Cepsucel UnTepHeTta. ['ocyaapcTBeHHbIE
DJIEKTPOHHBIE CEPBUCHL U YCIIYTU.
WNudopmannonnas 6€30macHOCTb

BpenonocHsle nporpamMmmHoe
obecrieyeHre 1 MEeTo Il OOPHOBI €
HumlIpakTuueckas pabora 1o reme
"AHTUBUPYCHBIE TPOTrpaMMBbl"”

Opranu3zanus JMYHOTO apXuBa
uHpopmanuu. PesepBHOe KOMUpOBaHUE.
[TaposibHas 3amuTa apXuBa
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20
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[[IudpoBanme naHHBIX. AJTOPUTM
mugpoBanus RSA. Creranorpadus

[TpakTuyeckast pabota o Teme
"[lIndppoBanue naHHbIX"

Wudopmanus, TaHHBIC H 3HAHHS.
WHudopmanroHHbIe IPOIECCH B IPUPO/IE,
TEXHUKE U 001eCcTBe

HemnpepsIBHBIC 1 AUCKPETHBIE BETUYHHBI
u curHainsl. Heo6xoqumocTsb
JIMCKPETU3aIMU HH(POPMALIUH,
NpeHA3HAYCHHOM ISl XpaHEeHUS,
nepenadu 1 00paboTKH B IIUPPOBBIX
crcremMax

JIBonuHOE KOqupoBaHue. PaBHOMEpHBIE U
HEepaBHOMEpHBIE KOJbI. [lekoanpoBaHue
COOOIIEHNH, 3aIIUCAHHBIX C IIOMOIILIO
HEPaBHOMEPHBIX KOJIOB

VYcnosue ®ano. [loctpoeHnne oIHO3HAYHO
JIEKOIUPYEMBIX KOJOB C TTIOMOIIIBIO
nepesa. I'pap An. A. Mapkosa

Enuauier n3smepeHust KoauvecTBa
uHpopmanuu. AndaBUTHBIN MOAXOA K
OLIEHKE KOJM4eCcTBa NH(OpMAaLIUU
CHcTeMBI CUHCIICHUS

[IepeBon uncen U3 OAHOU CUCTEMBI
CUHCTICHUS B IPYTYIO



22

23

24

25

26

27

28
29

30

31

32

HBOI/I‘IHaﬂ, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHasi CUCTEMBbL
CUHUCJICHUA, CBA3b MCXKIY HUMU

JIBonuHas, BOCbMEpHYHAs U
IECTHAALIATEPUYHASL CUCTEMBI
CUHUCIIEHUS], CBSI3b MEXKIY HUMU

ﬂBOI/I‘-IHaSI, BOCBMCpHUYHAA U
MeCTHAAUATCPpHUIHAA CUCTCMbL
CUHCJICHUA, CBA3b MCXKIY HUMU

ApubmeTrndeckue onepaiuy B
MO3ULIMOHHBIX CUCTEMaX CUUCIICHUS

TpOI/I‘IHaH YPaBHOBCIICHHAA CUCTEMA
CUMCIICHUA

HBOI/I‘-IHO-Z[GCSITI/ILIHaSI cucreMa
CUHCJICHUA

KonupoBanue TekcToB
PactpoBoe koanpoBanue n300pakeHUi

[TpakTruyeckas pabota o Teme

" luckpeTr3zanus rpapuuecKoin
uHpopmanuu"

[{BeToBbIE MOAEnN. BexkTopHOE
KoaupoBanue. @opmatsl (Haitinos.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

KonupoBanue 3Byka. OnieHka
MH(POPMALIMOHHOTO 00BEMaA 3BYKOBBIX
JAHHBIX NIPY 33JaHHBIX YaCTOTE
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34

35

36

37

38

39

40

41

42

43

JTUCKPETU3AIUHU U Pa3psITHOCTH
KOJIMPOBaHUS

[TpakTuyeckast pabota o Teme
"Jluckperusanusi 3ByKOBOU
uHpopmanun"

OcHOBBI anredpsl JIOTUKU

Jlornueckue oneparuu. Tabmuibl
HCTUHHOCTHU

Jlornueckue BeipaxkeHus. Jloruueckue
TOXIecTBa. Jl0Ka3aTenbCTBO JJOTHUECKUX
TOXKJIECTB C ITOMOILBIO TAOJIHIL
HCTHHHOCTH

[IpakTnueckas paboTa o Teme
«ITocTpoenue n aHanu3 TabIUILL
MCTUHHOCTHU B TaOJIMYHOM IIPOLIECCOPEN
Jlormueckue onepanuu U onepanyvy Haj
MHO>K€CTBaMHU

Jlornueckue onepanuu u onepanyvy Haj
MHOK€CTBaMU

3aKOoHBI aJIreOpbl JIOTUKH.
DKBHUBaJICHTHbIE TPe0Opa30oBaHUs
JIOTHYECKUX BBIPAKECHUIN

Jlornueckue ypaBHEHHS U CUCTEMBI

YpPaBHEHUU

Jloruueckue ypaBHEHHSI U CUCTEMBI
ypaBHEHUI
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45

46

47

48

49

50

51

Jlornueckue GpyHKIUHA. 3aBUCUMOCTH
KOJIMYECTBA BO3MOKHBIX JJOTHUYECKHUX
GYHKIUH OT KOIMYEeCTBA apryMEHTOB.
[TonHbIe cUCTEMBI TOTHYECKUX (QYHKIUI

Kanonnueckue GpopMbl JTOTHIECKUX
BbIpakeHuil. COBEpILICHHbBIE
IN3BIOHKTUBHBIE U KOHBIOHKTUBHbIE
HOpMaJbHbIE ()OPMBI, AITOPUTMBI X
MOCTPOCHHUS 0 TaOIHIIE UCTUHHOCTH

Jlormueckue 2JIEMEHTHI B COCTaBe
KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoropa3spsiaHblil
CyMMaTop

ITocTpoeHne cxem Ha JOTMYECKHUX
AJIEMEHTaX. 3alKch JOTUYECKOTO
BBIPAKEHUS 110 JIOTHYECKOU CXeMe

MI/IKpOCXeMBI N TCXHOJOI'NA UX
IMpOU3BOJACTBA

IIpencraBieHue LEIbIX YNUCEN B TAMATU
KoMIbroTepa. OrpaHiYeHHOCTh
JMara3oHa Yucen Mpu OrpaHunYeHUuU
KoJn4yecTBa pa3psaaoB. [lepenonnenue
pa3psIHON CeTKU

bes3nakoBbie 1 3HAKOBBIC JTAHHBIC.
3HaKoBBIN OUT. JIBONUHBII
JOTIOTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
quCen
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56

57

58

59

60
61

62

63
64

[ToOuToBBIE TOTHUECKHE OTIEpAIUH.
Jlornueckwuii, apudmeTuaeckuii u
LUUKJIMYECKUI CIBUTH

[To6uTOBBIE JTOTHYECKHE OTIEPAITIH.
[udpoBanue ¢ NTOMOIILI0 TOOUTOBON
onepauuu «uckinovaroniee NI
[IpencraBneHue U XpaHeHHE B IAMSITH
KOMITbIOTEPA BEUIECTBEHHBIX YUCEN

Brinosnnenue onepanuii ¢
BEICCTBECHHBIMHU YK CJIaMU, HAKOIIJICHUEC
OIIHOOK ITPU BBIYUCIICHUAX
[IpakTudeckas paboTa Mo Teme
«M3ydenne nopaspsiHOTO MaTHHHOTO
MpEACTABJICHUS LECJIBIX U BEHICCTBCHHBIX

qHUCEID»

Oranel peleHus 3a1a4 Ha KOMIIBIOTEPE.
WNHcTpyMEHTalIBHBIE CPEICTBA:
TPAHCIATOP, OTJIAAYUK, TPO(GUIHPOBIITUK

Cpena mporpamMmmupoBanus. Komnumsiiums
Y MHTEpIIpeTalus IporpaMm.
BupTryansHbie MalIvHbL.
WuTerpupoBanHas cpena pa3paboTKu

AHanu3 alIropuTMOB
Meroas! OTIIa KK POTPaMM

Turel nepeMeHHbIX B A3bIKE
IPOrpaMMUPOBAHUS

OO0paboTKa EeBIX YHCeT

O0paboTKa BEIECTBEHHBIX YHCEI
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67

68

69

70

71

72
73

74

75

76

77

78

79

CiyyaliHble U NICEBAOCTYyYalHbIC YnCIia
BetBnenus. CinoxHble yCI0BUS

I_II/IKJ'IBI C yCIIOBHUEM

[uKbI MO MEPEMEHHOM.
B3aumo3zameHseMoCTh pa3InyHbIX BUIOB
LUKIIOB

O06paboTka HaTypaJIbHBIX YHUCEI C
HUCITIOJIB30BAHUEM IIUKJIOB

HaxoxnaeHue Bcex MPOCTBIX YHUCCII B
3alaHHOM auaIia3oHe

[IpakTuueckas paboTa o Teme
«Pemrenue 3a1a4 MeTo1oM nepedopar»

WNHBapuaHT nuxia

JIOKyMEeHTHUPOBaHHE MTPOrpamMM
OO6paboTka JaHHBIX, XPAHALIUXCS B
(aiimax

Paz0uenue 3a1aun Ha O3a1a4H
Hcnonws3oBaHue craH1apTHOU
OMOJINOTEKHU SA3bIKA IPOrPAMMHUPOBAHHUS.
[Monxmrouenne OMOIMOTEK TOAIPOTPAMM
CTOPOHHUX MPOU3BOIUTEINCH
[ToxnporpamMmsl (Iporierypsl U
GYHKITUN)

ITonnporpammsl (Iporeypsl 1
byHKITUN)

0.5



80

81

82

83

84

85

86

87

88

89

90

91

92

93

[TpakTueckas paboTa Mo Teme
"PazpaboTka moamporpamm"

Pexypcusi. PekypcuBHbIE 00BEKTHI
(ppaxransr).

PexypcuBHbIe nipouiefypsl U QyHKIUH.
Hcnonb30BaHue cTeka Aj1s OpraHu3aluu
PEKYpPCHUBHBIX BHI30BOB

[TpakTuyeckast pabota o Teme
"PexypcuBHBIE OAITPOrpaMMBbI"”

Moy nbHBINA TPUHLIUI TOCTPOCHUS
porpamMm

YuciieHHbIE METOJIBI

[TpakTuyeckas pabota o Teme
«HucneHHoe penieHue ypaBHEHUID
Hcnonp3oBaHne AUCKpETU3AlUU B
BBIYHUCITUTENBHBIX 3aa4ax
IIpakTnueckas paboTa o Teme
«IIpubnmxEHHOE BBIUNCIEHHUE JUIUH
KPUBBIX | TUIOMIAAeH Quryp»
ITpaktuyeckas padora no Teme «Ilorck
MakcuMyMa (MUHUMYyMa) QyHKITHI
O6paboTka CUMBOJIBHBIX JTAHHBIX.
Anroput™bl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJIMYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

AAropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CJIOBA TI0
IPOOEJIbHBIM CUMBOJIaM
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96
97

98

99

100

101

102

103

AnTOpUTMBI 00PaOOTKH CUMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aM€Ha HalJICHHOM MOJICTPOKU
Ha JIPyTyIO CTPOKY

[IpakTnueckas pabora o Teme
"OO6paboTKa CTPOK C UCIIOIH30BAHUEM
(GbyHKIMI cTaHIapTHON OMOIMOTEKH
A3bIKa IPOrPaMMHUPOBaHU"

I'enepanus cioB B 3aaHHOM alipaBuTe
MaccuBsl 1 IOCIEA0BATENBHOCTH YHUCEN.

[IpakTnueckas pabota o Teme
"3amnonHedue Maccusa'

O06001IEHHBIE XapaKTEPUCTHKH MacCHBa

JIMHEeNHBIN TTONCK 3aJJaHHOTO 3HAYCHHS B
MaccuBe. [IpakTudeckas padbora mo reme
"JInHeHBINA TOUCK 3aJaHHOI0 3HAYEHUS
B MaccuBe"

[IpakTnueckas pabora no teme "Ilonck
MHUHHMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YMCIIOBOM MaccuBe"

CopTHpoBKa OJHOMEPHOTO MacCHBA.
ITpocTbie METOIbI COPTUPOBKH.
[Tpaktuyeckas padora no Teme "[Ipoctsie
METObl COPTUPOBKH MaccuBa'

CoptupoBka ciusiHueM. beictpas
COPTUPOBKA MaccHBa (aJIrOPUTM
QuickSort). [IpakTrueckas padoTa mo
teme "bbicTpas copTupoBKka MaccuBa"

0.5

0.5

0.5

0.5
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111

112

113

114

115

116

117

118

JIBOUYHBIN MMOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [Ipaktuueckas paborta o reme
" JIBOMYHBINA MTOUCK"

JIByMepHbIE MAaCCUBBI (MaTPHULIbI)
AAropuT™Mbl 00pabOTKH MaTpPHULL

Pemrenne 3amay ananu3a qaHHBIX
Pemienue 3a1a4 aHann3a JaHHBIX
Pemrenne 3amay ananu3a qaHHBIX

CpenctBa TEKCTOBOTO MTPOLIECCOPA.
KommnbrorepHas BEpcTKa TEKCTa
[TpakTrueckas padota o Teme "BépcTka
JOKYMEHTOB C MaTeMaTH4YECKUMHU
bopmynamu"

WHCcTpyMEHTHI pelieH3upOBaHUs
[TpakTuyeckas pabota o Teme
"MHOrocTpaHU4HbIE TOKYyMEHTHI"

Oo6naunsble cepBuchl. KomiektuBHas
pabota ¢ okyMeHTaMu. [IpakTrueckas
pabota no Teme "KosutektuBHas pabota ¢
JTOKyMeHTaMu"

AHanu3 naHHbIX. bosbine nanHbIe
MamuHHOoe 00y4eHue

AHann3 JaHHBIX C TOMOIIBIO
AJICKTPOHHBIX TaOJIHUIT

[TpakTuyeckas pabora no Teme "AHanu3z
JAHHBIX C TOMOILBIO 3JIEKTPOHHBIX
Ta0nI"

[Toctpoenue rpadukoB QyHKIUH.

S S N

0.5

0.5
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120

121

122

123
124
125
126
127
128
129
130
131
132
133

[TpakTrueckas paboTa o Teme
"HarnsnHoe npencraBieHue pe3yJibTaToB
CTaTUCTUYECKON 00paOOTKU JaHHBIX B
BU/JIE TUarpaMM CPEJICTBAMU PeIaKTopa
AJIEKTPOHHBIX TaOIHIT"

Jlunuu tpenaa. [Ipakrudeckas padora 1o
teme "[lonOop nmuHuM TpeHaa,
IIPOrHO3UpOBaHuE"

[TonGop napamerpa. [IpakTuueckas
pabota no Teme "YuciaeHHOe penieHue
ypaBHEHHH ¢ OMOIIbIO 1000pa
napameTpa"

OnTuMu3anus Kak MOMCK HaWTy4dlIero
pelIeHrs B 3aJJaHHBIX YCIOBUSX.
[IpakTnueckas pabora no teme "Pemenue
3aJ1a4 ONTUMH3AIUH C TIOMOIIBIO
AJIEKTPOHHBIX TaOIUIT"

PesepBHOe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOe Bpems
PesepBHoe Bpems
PesepBHOe Bpems

PesepBHoe Bpems

S GO U U A G VG A O GO O i U G Gy

0.5

0.5

0.5

0.5



134 Pe3epBHOE Bpems
135 PesepBHoe Bpemst
136 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

21.5



11 KITACC

KoaudecTBO 9acoB

Ne Jara
Tema ypoka Konrtpoabnuble IIpakTuueckue
n/n Bceero U3yYeHUs
padoThI padoThI
KomnuyectBo nndopmaruu 1
AJNTOPUTMBI CKATHS TAaHHBIX 1
AnroputMm Xaddpmana 1
[IpakTuueckas padota no teme "Crxatue
4 JIAaHHBIX C TIOMOUIBIO AITOPUTMA 1 1
Xapdmana"
5 Anroputm LZW 1

ANTOPUTMBI C)KaTUs JAHHBIX C IOTEPSIMHU.
[IpakTuyeckas pabora o Teme "Cixatue

6 JTaHHBIX ¢ toTepsiMu (anroput™Mel JPEG, ! 0.5
MP3)"
CkopocTh niepeiaun JaHHbBIX 1
ITomexoycToiunBBIE KOJIBI 1
9 [IpakTudeckas pabora 1o Teme | |
"[TomexoycroitunBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI M BIX
10 B3aumoJieiicteue. CucreMHbIi 3P PeKT. |
VYnpasienue kak THPOPMaLMOHHBIN
nporecc. OOpaTHas CBS3b
11 Mogenu u MoaeIupoBaHue 1
12 I'pader 1

13 Pemenue 3amau ¢ momoinsto rpadoB 1

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl
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20
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22

23

24

25

26

27

HepeBbst

OCHOBBI TEOPUH UTD

[IpakTrueckas padota o teme "llonck
BBIUIPBIIIHON CTPATETHH B UTPE C NOJTHON
uHpopmanuein"”

CpencTBa UCKYCCTBEHHOTO UHTEIIEKTA
[IpakTuyeckas padora no teme "Cpezncraa
MCKYCCTBEHHOI'O MHTEJIJIEKTa"

Dopmanusanys MOHATHS AITOPUTMA.
MammHa ThrOpHHra Kak yHuBepcajlbHas
MozeIb Beruucinenuil. Tesuc Yépua—
TrropuHra

[TpakTrueckas paboTa 1o Teme
"CocTaBlieHHE TPOCTOM MPOrpaMMBbl JJIst
MamuHbl Thropunra"

Mammuna [TocTa

Hopmanbhsie anropudmer Mapkosa
AJTOPUTMUYECKU Hepa3pelIMble 3aJauu.
3anada octaHoBa. HeBO3MOXKHOCTB
ABTOMAaTUYECKON OTJIAJIKH MPOrPaMM
C10’XHOCTh BBIYUCIICHUI

[Touck nmpocThIX YKCEI B 3aJaHHOM
JIMAIa30He ¢ MOMOIIbIO AITOpUTMa
«pemeTo Iparochenar

[IpakTrueckas padota mo teme "llonck
MPOCTHIX YKCEN B 33/1aHHOM JIharnazoHe"
MHoropa3psiHble Lenble Yucia, 3a1a4u
JUTMHHON apu(METHKH
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29

30

31

32

33

34

35

36

[IpakTrueckas paboTa Mo Teme
"Peanu3anus BBIYMCICHUN C
MHOTIOpa3psAHbIMU YKcaamMu"

CrnoBapu (accOlIMaTUBHBIE MACCHUBHI,
0TOOpakeHwMs ). XOII-TaOIUIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO
CJIOBapsI IS 33/IaHHOTO TEKCTa

[IpakTuyeckast pabora o Teme
"IlocTpoenue anaBUTHO-4aCTOTHOTI'O
cJI0Baps s 33JJaHHOrO TeKcTa"

AHanu3 TekcTa Ha eCTECTBEHHOM S3BIKE.
Brinenenue nociaenoBaTeabHOCTEH MO
mabony. PerynsipHbie BeIpakeHUs.
YacToTHBRIN aHATN3

ITpaktuueckasa padora o reMme "AHanus
p p
TEKCTa Ha €CTECTBEHHOM SI3BIKE"

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPAKCHUS

Boruncnenue apugmernyeckoro
BBIpaXXEHUSI, 3alIICAHHOTO B
nocThukcHOU popme

[IpakTuyeckas pabora o Teme
"Beranciienue apugMeTnaeckoro
BBIPQ)KEHUSI, 3aIIMCAaHHOTO B
nocTdukcHou popme"

Ouepenu. Mcnonp3oBanue ouepenu 1is
BPCMCHHOI'O XpaHCHUSA JaHHBIX
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38
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44

45

[IpakTrueckas paboTa Mo Teme
"Ucnonb3oBanue ouepean”

HepeBbs. Peannzanus nepesa ¢ MOMOUIBIO
CCBUIOYHBIX CTPYKTYp. J{BON4YHBIE
(bunapueie) nepesbs. [locTpoenne nepesa
JUISL 32/IaHHOTO apu(METHYECKOTO
BBIpAXKECHUS

[IpakTuyeckast pabora o Teme
"Ucnonp30Banme 1epEBbEB IS
BBIYHCIICHHS apU(PMETUICCKIX
BbIpaXeHUI"

PekypcuBHBIE anropuT™Mel 00X0/a Jepena.
Hcnonp3oBaHne cTeka U o4epenu ais
00xo0/1a epena

PekypcuBHBIE anropuT™Mbl 00X0/2a JepeBa.
Hcnonp3oBaHue cTeka U o4epenu ais
00xo0/1a epeBa

AnroputMmsbl Ha rpadax. [ToctpoeHue
MHUHHMMaJIbHOTO OCTOBHOTO JiepeBa
B3BELLICHHOT'O CBS3HOTO
HEOPUEHTUPOBAHHOIO rpada

O6xox rpada B rmy6uny. O6xox rpada B
HIUPUHY

KonnyecTBo paznuyHbIX MyTeH MEKIY
BEpIIMHAMU OPUEHTHUPOBAHHOTO
aIUKIMYECKoro rpada

Anroput™m JleMKCTpBI.
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[IpakTrueckas paboTa Mo Teme
"Bpruncienue JUIMHBI KpaT4yanero myTa
MeEXIy BeplInHamu rpada (aaroputm
JeiikcTpsbr)”

Anroputm ®noiiga—Yopiiasmia

3aa4u, permaeMple ¢ IOMOLIbIO
JUHAMHAYECKOI0 IIPOTPaMMUPOBAHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIUI

[IpakTuyeckas pabora o Teme
"Bprunciienne peKypcuBHbIX (YHKIHUH C
IIOMOUIbIO TMHAMUYECKOTO
IporpaMMUpOBaHUs"

3anaq1/1, pemacMbIC € ITIOMOIIBIO
AUHAMHUYCCKOIr'0 MporpaMMUpPOBaHUS:
MOJACYET KOJIMYSCTBA BapHUaHTOB

[Ipaktuueckas padota o Teme "llomcuér
KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JTUHAMHYECKOTro porpaMMupoBaHus”
3aiauu, pemraeMble ¢ TOMOIIBIO
JTUHAMHYECKOT0 IPOrpaMMHUPOBAHHUS:
3aJa4l ONTHUMU3AINH

ITonsaTHe 0 mapagurmax
nporpammupoBaHusi. O030p SI3bIKOB
pOrpaMMHUPOBaHUS

[TonsiTHEe 06 00BEKTHO-OPUEHTUPOBAHHOM
IIPOrpaMMUPOBAaHNN

O0BekTHI U Ki1acchl. CBOMCTBA U METOBI
00BEKTOB
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67

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

[IpakTuyeckas pabora o Teme
"Mcnonp30BaHKE TOTOBLIX KJIAaCCOB B
nporpamme"

Pa3paboTtka nporpamMmm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOJX0Aa

[Ipaxtuueckas padota "Pa3paboTka
MIPOCTOM MPOrPaMMBI C UCIIOJIb30BAHUEM
KJ1accoB"

Wnkancynauus. [Ipaktuueckas pabota no
teme "Pa3paboTka kiacca,
WCIIOJIB3YIOIIEr0 MHKAMCYJISAIUI0"
Hacnenosanue. [lomnmopduzm
[TpakTrueckas pabota 1o Teme
"Pa3paboTka nepapxuu KiaccoB"

Cpenpl ObICTPOIl pa3pabOTKH IPOrpaMM.
[TpoexkTupoBanue nunTepdeiica
M0JIb30BATEIS

[IpoexTupoBanue naTEpPeiica
MI0JIb30BATEIS

Hcnonp30BaHue TOTOBBIX YIPABISIEMBIX
3JIEMEHTOB JUIsl TIOCTPOEHUs nHTep(eiica
[IpakTrueckas paboTa Mo Teme
"Pa3paboTka mporpaMmsl ¢ TpaduuecKum
unTepdeiicom”

H3ydenne BTOpOro si3bika
IPOTPaMMHPOBAHUS

0.5
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78

N3ydenue BTOpPOro A3bIKa
POrpaMMUPOBAHUS

OTaIbl KOMIIBIOTCPHO-MATEMATHYCCKOI'O
MOACIINPOBAHUA

Juckperusanus npyu MaTeMaTUH4ECKOM
MO/ICJIMPOBAHUU HEMIPEPHIBHBIX
npoueccoB. MoenMpoBaHKe IBUKEHUS

[IpakTrueckas paboTa mo Teme
"MopenupoBaHue ABUKEHUSA"

MopenupoBanue OMOJIOTHYECKUX CHCTEM.
[TpakTrueckas paboTa 1o Teme
"MopenupoBaHrue OMOJIOTHUECKUX
cucrem"

MaremaTndeckue MOJIETH B SKOHOMHKE.
BrrancnurenbHbIe 5KCIEPUMEHTHI €
MOJIEISIMH

BepostaocTHbie Monenu. [IpakTuueckas
pabora no Teme "MmuTtanmonHoe
MOJICJIMPOBAHKE C TIOMOIIHIO METO/IA
Mownre-Kapno"

KomMmbroTepHOE MOIETUPOBAHUE CHCTEM
yIpaBIeHUS

O0paboTka pe3ynbTaToOB KCIIEPUMEHTA
TabnmuunbIe (peNIIIUOHHBIC) 0a3bl JAHHBIX
[Touck, cOpTUPOBKA U PHIBTPAIUSL
JTaHHBIX. 3aMpOChl HA BBIOOPKY JaHHBIX.
3anpockl ¢ mapameTpaMu. Beraucisiembie
TOJISL B 3aIIPOCax

0.5

0.5
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[IpakTuueckas padota o Teme "Pabora ¢
roToBo¥ 0a30i JaHHBIX"

MHuoroTtabiaudnbie 0a3bl JaHHBIX. THIIBI
CBsI3el Mex Ay Ta0nuiamu. BuenHuit
Kiro4. [leaocTHOCT Oa3bl JaHHBIX

[MpakTrueckast paboTa o Teme
"Pa3zpaboTka MHOTOTAOIUYHOM Oa3bl
TaHHBIX"

3anpocm K MHOTOTa0JIMYHBIM 0a3am
JaHHBIX

[TpakTrueckas pabota no Teme "3anpochbl
K MHOTOTaOJIMYHON 0a3e naHHBIX"

A3k ynpaBienus qaHasiMu SQL

[TpakTrueckas paboTa Mo Teme
"VrpaBieHue JaHHBIMHU C TTIOMOIIIBIO
a3pika SQL"

Hepenstimonnsie 0a3pl JaHHBIX.
OKCNEPTHBIE CUCTEMBI

HNHuTtepHeT-npriioxenus

[ToHsiTHE O CEpBEPHOM U KIIMEHTCKOM
yacTsx caiiTa. TeXHONIOTHUS «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEAOCTATKH

OcHoBrI a361ka HTML

[IpakTuyeckas pabora o Teme
"CoziaHue TeKCTOBOM BeO-CTpaHULIbI"

OcHoBrI a361ka HTML
OcuossI a361ka HTML
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101
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[IpakTrueckas paboTa Mo Teme
"Co3pnaHue BeO-CTpaHHUIIbI, BKIFOYAOIICH
MYJIbTUMEIUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BI1€0)"

OCHOBBI KacKaJHbIX TaOJIHI] CTHIEH
(CSS)

[IpakTuyeckas pabora o Teme
"OdopmiieHrE CTpaHUIIBI C TTOMOIIBIO
KacKaaHbIX TaOmur cruiei"

Cuenapuu Ha s3pike JavaScript
Cuenapun Ha s3b1Ke JavaScript
®opmbl Ha BEO-CTpaHUIIe

[TpakTrueckas paboTa 1o Teme
"O6paboTka naHHbIX GopMm"

Pa3menienue BeO-caiiToB. Ycimyra
XOCTHHTA. 3arpy3ka (aitioB Ha CalT

Kanpuposanue. Mcnpaienue
nepcnekTuBbl. ['ucrorpamma. Koppekuus
YPOBHEM, KOPPEKLIMS LIBETA.
OO6ecuBeurBaHNE IBETHBIX N300pakeHNI

BBox n300pakeHuii C NCTIOIB30BaHUEM
pa3IMYHBIX HU(PPOBBIX YCTPOUCTB.
[IpaxTuyeckas pabora o Teme
"ObpaboTka nnuppoBbIx Gororpaduit”
Peryms. Pabora ¢ o6nactsamu. OunbTpsl.
[IpakTryeckas padbota no reme "Perymib
dpoBsIX poTorpaduii”

0.5

0.5
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113
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116

MHorocoifHbIe H300paKeHHUS.
TekcroBblie cnou. Macka cnosi. Kanansi.
CoxpaneHue BbIIEICHHOM 001acTH
[TpakTrueckas paboTa 1o Teme
"MHorocinoiiabie n300paxenus"
[ToaroroBka umtrocTpanuii as Beo-
caifroB. [IpakTrueckas paboTa 1o teme
" AHUMHUpPOBaHHBIE H300paxeHus"
Bekropnas rpaduka. Bexropuzarus
pPacTpOBBIX U300paKEeHUI
[TpakTrueckas paboTa 1o Teme
"Bekropnas rpaguxa"

[IpuHIHIIBEI TOCTPOEHUS U
pPeAAKTUPOBAHUS TPEXMEPHBIX MOJIEIeH
[TpakTnyeckas pabora no Teme
"CoztaHue NpocThIX TPEXMEPHBIX
Mozenein"

Cerounbie MosienT. Matepualibl
[IpakTuueckas pabora o Teme
"Cerounble mojenu"

MonenupoBaHue HICTOYHUKOB
oceleHus. Kamepst

[IpakTrueckas paboTa Mo Teme
"Pennepunr"

AnnutuBHbIe TexHOI0TUU (3D-
IPUHTEPHI)

[TonsiTHe 0 BUPTYaJIbHOMN PEANBHOCTH U
JIOTIOJIHEHHOM PEAIbHOCTU

0.5
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OBIIEE KOJIMYECTBO YACOB 110

Pe3epBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PeszepBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems

PesepBHOE Bpems

I[TPOI'PAMME
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IMPOBEPSIEMBIE HA EI'D 1O UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon
NPoBePSIEMOro
TpeOOBaHUS

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeOGOBaAHMSA K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPpaMMbl CpeHEro 001ero
o0pa3zoBaHust

3namo (nonumams)

[ToHnmMaHMe OCHOBHBIX MPUHIUIIOB YCTPOHWCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIMH
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOIMI; BJIaJICHUE HABBIKAMHU PAaOOTHI C
ONEPAllMOHHBIMM CHCTEMaMHU U OCHOBHBIMM BHJIaMU IPOIPaMMHOIO
o0ecrieueHMs JJIi  pelIeHuss Y4eOHBIX 3aJad 1O  BbIOpaHHOMU

cricnyajn3anuu

Hanuuue Hpe,[[CTaBJ'IeHI/II\/'I 0 0a30BBIX [NpUHOHUIIAX OpraHu3anuu Hn

(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

[ToHnmMaHMe OCHOBHBIX NPUHLMIIOB JUCKPETH3alMK PA3IMYHBIX BUIOB
uHbopMauu

[ToHumanue 6a30BbIX AITOPUTMOB OOPAOOTKM YUCIOBOW M TEKCTOBOM
uHbopMaluu (3amMch 4YHMCEN B IO3UIUOHHON CHUCTEME CYHUCIIEHUS,
JEIIMMOCTb LIEJIbIX YMCEIT; HAX0XK/IEHNUE BCEX IIPOCTHIX YUCEN B 3aJaHHOM
nuanasoHe; o00paOoTka MHOTOpaspsIHBIX LENbIX YHCEN; aHaJIu3

CUMBOJIBHBIX CTPOK U JAPYTHUX), AITOPUTMOB ITOUCKA U COPTUPOBKHU
3HaHue (QyHKIMOHAIBHBIE BO3MOKHOCTH HMHCTPYMEHTAJIbHBIX CPEICTB
cpelbl pa3paboTKu

Bnagenue OCHOBHBIMHM CBEICHHSIMH O 0a3zax MaHHBIX, UX CTPYKTYypeE,

Cpe/CTBaX CO3/IaHUs U PaOOTHI C HUMHU

I[Tounmanue BO3MOYKHOCTEH u OTpaHUYCHU I TEXHOJIOTUH
HMCKYCCTBEHHOTO HHTEJUICKTa B Pa3IMUHBIX OOJACTAX; HAIMUINE
NpeCTaBIeHUH 00 WMCIOJIb30BaHUM WH(POPMALMOHHBIX TEXHOJIOTHI B

Pa3INYHBIX TPOPECCUOHATBHBIX chepax

BraneHne TeopeTMUECKUM almapaToM, MO3BOJIAIOLIUM OCYIIECTBIATH
IIPEICTABJICHHUE 3aJaHHOI0 HATYPaIbHOI'O YKCIIAa B PA3JIMYHBIX CUCTEMAX
CUMCIIEHUS; BBINOJHATH MpeoOpa3oBaHUs JIOTMYECKUX BBIPAXKEHUH,
UCIIOJIB3YS 3aKOHBI aJIr€OpBI JIOTHKH; ONPENEsaTh KpaTYallliuil MyTh BO
B3BELICHHOM Tpade M KOJIMYECTBO TMyTell MeXAy BepLIMHAMU

OPUCHTHUPOBAHHOI'O aTUKIINYCCKOTO rpaq)a



2.1

2.2
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24

2.5

2.6

2.7

2.8

Ymems

YMeHue HCnoab30BaTh KOMIBIOTEPHO-MATEMAaTUUYECKUE MOIEIN AJIs
aHaIu3a 00bEKTOB U MPOLECCOB: (POPMYIUPOBATH LENIb MOAECITUPOBAHHUS,
BBITNOJIHATH aHAIU3 PE3yJIbTAaTOB, MIOJIYYEHHBIX B X0/1€ MOJICIUPOBAHUS;
OLICHUBATh aJICKBATHOCTh MOJEIH MOJCIUPYEMOMY OOBEKTYy WU
IIPOLIECCY; IPEACTaBIATh PE3YNbTaThl MOACIUPOBAaHUSA B HarjasAHOM
BUJIE

YMmenue kiaccu(UIUpPOBaTh OCHOBHBIE 3aJauyd  aHaju3a JIaHHbBIX
(mporHozupoBaHue,  Kilaccuukauus, — KilacTepuzauus,  aHAIU3
OTKJIOHEHHI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHUS 3a/1a4 aHaIu3a
JAHHBIX: COOP NEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA KaueCTBAa JaHHBIX,
BIOOp M (MJIM) TOCTPOCHHE MOJENHU, Ipeodpa3oBaHUE JAHHBIX,

BU3yalln3alusd JaHHBIX, HHTCPIPETAlUAd PE3YJIIBTATOB

YMmenue  omnpeaensate  UHOOPMALMOHHBIA  O0BEM  TEKCTOBBIX,
rpagu4ecKux M 3BYKOBBIX JIaHHBIX TIPH 3aJIaHHBIX [apameTrpax
JUCKPETH3ALMU. YMEHHE OINPEAENATh CPEAHIOI0 CKOpPOCTh IEpefadu
JIAHHBIX, OLEHUWBATh M3MEHEHHE BPEMEHU IMEpeAaud MpU HW3MEHEHUU

HH(bOpMaHI/IOHHOFO 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

YMeHue CTPOUTHL KO, O6€CH€‘-IPIBE[IOH.[PII>1 HAaMMCHBIITYIO BO3MOXHYHO

CPCAHIOKO NJINHY COO6H.I€HI/I$I Ipu H3BECTHOM 4aCTOTS CUMBOJIOB

VYMeHHe HCIOIb30BaTh pu pCHICHUHN 3alay CBOMCTBA MO3ULIMOHHOM
3aIlIMCU YHUCCII, AJITOPUTMEBI IOCTPOCHUSA 3aIllMCH 4YHCiia B MMO3UITHOHHOM
CUCTCMC CHMCIICHHA C 3aJaHHBIM OCHOBAHWEM U IMOCTPOCHUSA 4YHCJIA I10
CTPOKE, Coz[epncameﬁ 3alUCh 3TOr0 YMCjIa B IMO3HIIMOHHON CHCTEME
CUHMCJICHHUA C 3aJaHHBbIM OCHOBAHHCM, YMCHHC BBIITOJIHATH

apI/I(i)MeTI/FIeCKI/Ie onecpanru B IIO3UIIUOHHBIX CUCTEMAaX CYHUCIICHHUA

VYMeHHue CTpOUTh JIOTHUECKOE BBIPRKEHUE B JU3BIOHKTMBHON U
KOHBIOHKTUBHON HOpMalbHBIX (opMax MO 3aJaHHON Tabmuue
UCTUHHOCTH; HCCIIEZIOBaTh O00JAaCTh MCTUHHOCTH BBICKA3bIBAHUS,

COACPKALICTO ICPEMCHHBIC, PCIIATh HECIIOKHBIC JIOTHYCCKUC YPABHCHUA

YMeHue pemiath airopuTMUYECKHE 3a/ladd, CBS3aHHBIE C aHAIM30M
rpadoB (3a7a4u MOCTPOSHUSI ONTUMAIBHOTO MYyTH MEXKIY BEpIIMHAMU
rpada, onpeaeNeHus] KOJHYECTBA Pa3IMYHbIX ITyTeld MEX/y BepIIUHAMHU
OPHUEHTHPOBAHHOTO aAlUKJIMYECKOTro rpada)

VYMeHnue ucronb30BaTh ACPEBBA IIPHU aHATIU3C U ITIOCTPOCHHUU KOJIOB 1 IJIA
npeJCTaBiIeHNusT apu(METHUECKUX BBIPAKEHUH, MPH pPEIICHUH 3ajad

IMOUCKa U COPTHUPOBKU, YMCHHUC CTPOUTH ACPCBO UIPHLI MO 3aJJdHHOMY



2.9

2.10

2.11

2.12

QITOPUTMY; pa3padaTbiBaTh 1 000CHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO
UT'PBI

YMeHMe aHalIM3MpoBaTh AJITOPUTMBI C HCHOJIB30BAHHWEM TaOJIHIL
TPACCUPOBKU; OIPEIEIIATh O€3 UCII0JIb30BaHHsI KOMIIbIOTEPA PE3YIIbTATHI
BBITNIOJTHEHUSI HECJIOKHBIX IPOTpamMM, BKIIFOYAIOUINX [IUKJIbI, BETBICHUS U

noAInporpaMmsal, Ipu 3aaHHbIX UCXOJHBIX JaHHBIX

YMeHue onpenensaTh CI0XHOCTh H3Yy4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBaHHUE 3JIEMEHTOB MacCUBa, COPTUPOBKA MAacCUBa,
nepeOOpHbIe aJrOPUTMbI, JIBOMYHBIA MOUCK) M NPUBOIUTH NPUMEPHI
HECKOJIbKUX aJTOPUTMOB DPA3HOM CJIOXHOCTH MAJIsl PEIeHHUs OJHOU

3aga4uun

BJ'Ia)IeHI/Ie YHUBCPCAJIbHBIM A3BIKOM IIPOrpaMMHUpPOBAaHHA BBICOKOI'O
ypoBus (ITackane, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BbIX
TUTIAX JJAHHBIX U CTPYKTYpax JaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
VOPaBJISIOMME  KOHCTPYKIIMM;  YMEHHE  OCYNIECTBISITH  aHAIU3
NPEJUIOKEHHOW  MpOrpamMMbl:  ONpPEAEsATh  Pe3ysbTaThl  pabOThI
IMporpaMmsl IIpU 3aIaHHBIX UCXOJHBIX JAHHBIX; OMPCACIIATD, IIPU KAKUX
UCXOAHBIX JIaHHBIX BO3MOXHO IMOJIyYeHHE YKa3aHHBIX PE3yJbTaTOB;
BBISIBIISITh JTAHHBIE, KOTOPBIE MOTYT IPHUBECTH K OIMOKe B pabote
OporpaMMbl;  (OpPMYJUpPOBaTh  HPEUIOKEHUS MO  YIyYLICHUIO

IIPOrPaMMHOT0 KOJ1a

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM Ui U3YUYEHHS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00paboTkH qHcCell, YHCIIOBBIX
NOCJIEI0BATENbHOCTE M MAacCHBOB: MPEJCTAaBICHME YHUCIA B BUJE
Habopa TIPOCTBIX COMHOXHUTENICH,; HAXO0XKJACHHE MaKCUMaJIbHON
(MUHUMANBEHON) THQPBI HATYPATBFHOTO YHCIIA, 3aMCAaHHOTO B CHCTEME
CUMCIIEHUS C OCHOBaHMEM, He MpeBblmaromuM 10; BbIYMCIEHUE
00OOIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAaccHBa WM YHUCIOBOU
MOCIIeI0BATENbHOCTH (cyMMBl, MIPOU3BEICHUS CpelIHero
apu(METHUECKOr0, MHHHMAJIBHOTO W MAaKCHMAaJIbHOTO 3JEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YIOBJIECTBOPSAIOLUINX 3a/JaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE HMCII0Jb30BaTh B IIporpamMmax
JaHHBIE PA3JIMYHBIX TUIIOB C Y4ETOM OrpaHWYEHHM Ha JAMAana3oH HX
BO3MOXXHBIX 3HA4EHWH, NMPUMEHATh NPH PEIIEHUU 3anad CTPYKTypbl
JAHHBIX (CHMCKH, CJIOBApH, CTEKH, OYEpelH, JAEPEBbs); NPUMEHSTH
CTaH/JapTHbIE U COOCTBEHHBIE MOANPOTrPAMMBI /17151 00pabOTKH YMCIIOBBIX

JAHHBIX U CHMBOJIBHBIX CTPOK; UCTIOIB30BATh IIPH Pa3pabOTKe MporpaMm



2.13

2.14

OMOINOTEKHU noamporpamMm; yMCHHUC HCIIOJIB30BaTh CPCACTBA OTJIAAKHU

IporpaMM B Cpezie POrpaMMHUPOBAHUS

YMeHue HUCMONb30BaTh  JIIEKTPOHHBIE TaOMWIBI JJIA  aHalu3a,
MIPEICTABICHUS U 00pa0OTKM JAaHHBIX (BKJIIOYas BHIOOP ONTHMAJIBLHOTO
pelieHys, noa00p JUHUM TPEHJIa, pelIeHHEe 3ajad IPOrHO3UPOBAHMS);
YMEHHE HCIIOJIb30BaTh TaOMU4YHbIC (pesIUOHHbIE) 0a3bl JaHHBIX WU

CIIPpaBOYHBIC CUCTCMBEIL

YMeHue OpraHu30BBIBaTh JHUYHOE HWH(DOPMANMOHHOE MPOCTPAHCTBO C
UCIIONB30BAaHUEM  PA3NUYHBIX  CPEICTB  IHU(PPOBBIX  TEXHOJOTHUI;
MOHMMAaHHUE BO3MOXXHOCTEH IM(PPOBBIX CEPBUCOB TOCYAapCTBEHHBIX

yciyT, U POBBIX 00pa30BaTEILHBIX CEPBHUCOB



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 LludpoBast r(paMOTHOCTH

OcHOBHBIE TEHJICHLIUU Pa3BUTHUSI KOMIIBIOTEPHBIX TexHosorui. [lapamienbHble
1.1 BBIYMCIICHHS. MHOronponeccopHsle cucTeMbl. Pactipenenénnbie

BBIYUCIIUTCIIBHBIC CUCTEMBI 1 06pa60TKa OOIBIINX JaHHBIX

[IpuHIUIIBI TOCTPOEHUSI W allapaTHble KOMIOHEHTHl KOMITBIOTEPHBIX CETEH.
12 CereBbie mporokoinbl. Cerb WurepHer. Apnpecanus B cetd HTepHer.
[Ipotokonsl creka TCP/IP. Cucrema nomennbsix uMéH. Pa3nenenue IP-cetu Ha

IMOJICETH C IOMOIIILI0 MaCOK MOACETeH

daitnoBas cucrema. [louck B daitmoBoit cucreme. [IpuHIUIBI pa3MemeHUs 1
1.3 uMeHoBaHMs (aiioB B Ao0iroBpeMeHHoN namsatu. [llaGnoHbl 11 onucaHus
rpyni ¢aitios
CkopocTh mepefaud JIaHHBIX. 3aBUCUMOCTb BpPEMEHM Iepeaud  oOT

1.4
MH(POPMALMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHAla CBSI3U

udpoanue nanupix. CUMMETpUYHbIE H HecUMMeTpHuHbIe mH(psL. [Hudps
1.5 npoctoii 3amensl. Iudp Lesaps. [ludp Buwkenepa. Anroputm mudpopanus
RSA

Kozpl, mo3Bosnsitonine oOHAPYKUBATh M HCIPABIATh OUIMOKH, BO3HHKAIOIIHE
1.6 npu nepenayde naHueix. Paccrosaue Xommunra. KogupoBanue ¢ moBTOpeHHEM

ouros. Koapr XomMmuura
2 TeopeTnueckre OCHOBBI HHPOPMATUKU

JlBonuHoe  koaupoBaHWe. PaBHOMEpHbIE UM  HEPABHOMEPHBIE  KOJBI.
)1 JlexonnpoBaHue COOOIIEHNH, 3aITMCAHHBIX C TIOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
' VYcnosue ®ano. IToctpoeHne 01HO3HAYHO JEKOAUPYEMBIX KOJOB C IOMOILBIO
JepeBa

Teopernueckue MOAXOJbl K OIEHKE KoiIuuecTBa HHGpopmauuu. EauHuimsi
29 U3MEpeHusl KoyimdyectBa HHpopMmauuu. AJ(aBUTHBIH NOAXOA K OLEHKE
' KonudecTBa WH(opMmanuu. 3akoH aaauTUBHOCTH uH(popmanuu. Dopmyra

Xaptiau. Uadopmanus u BeposatHocTs. Popmyia lllenHoHa

Cucrembl cumucieHus. Pa3BépHyTas 3amuch UENABIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOM cucTemMe cuuciieHus. CBoicTBa MO3UIMOHHOM 3alUCH 4YHCTA:
2.3 KOJMYECTBO IIUGp B 3aMKCH, MPU3HAK JEIMMOCTH YHUCIIa HA OCHOBAHHUE CUCTEMBI
CUUCJIEHUS. AJITOPUTM MEpEeBOAa IEJOro uucia u3 P-u4HON CcUCTEMBI

CUMCIJICHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KOHeuHoi P-n4HOo#l 1pobu B
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

JECATUYHYI0. AJITOPUTM MEPEBOAA LEJIOr0 YHUCla U3 JECATUYHOM CHCTEMBI
cuncneHus B P-uunyto. IlepeBon xoHeuHOU necsATHUHOIN apobOu B P-uunyto.
JIBon4Has, BOCbMEpHUYHAs M IIECTHAALIATEPUYHAs CUCTEMBI CUMCIICHUS, CBSA3b
MEXIy HHMH. Apu(QMETHYEeCKHE Omepalyd B MO3UIMOHHBIX CHCTEMax

CUHCIICHUA

TpouuHass ypaBHOBEUICHHAs CHUCTEMAa CYUCICHHS. [I[BOWYHO-JecATHYHAS

CUCTEMA CUHUCIICHUA

KomupoBanme TtekcroB. KomumpoBka ASCII. OpHoOaiiTHBIE KOTUPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenne nHGOPMALMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUNA

KonupoBanne  um3oOpaxkenuil.  OuneHka  MHPOPMALMOHHOIO  00BEMA
rpadUyecKuX NaHHBIX MPU 3a/JaHHBIX pa3pelleHUud U TIIyOuHE KOJAWPOBAHMS
nBeta. llBetoBeie Monenu. KogupoBanue 3Byka. OneHka nH(GOPMAIMOHHOTO
00bEMa 3BYKOBBIX JAHHBIX IPU 33JaHHBIX 4YacTOTE€ JUCKPETU3aUUuU U

PaspAAHOCTH KOJUPOBAHUSA

Anrebpa soruku. IlonsiTe BbICKa3biBaHUsA. Bpicka3biBaTelbHBIE (HOPMBI
(npenukatsl). KBaHTOpBI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. Tabnuibl UCTUHHOCTH. Jlornyeckue BbIpaKEHUS.
Jlormueckne ToxknecrBa. Jlornueckue ~omepauMd M ONEpALlMU  HaJ
MHOXECTBaMU.

3aKoHbl anreOpbl JIOTUKUA. OKBUBAJIEHTHbIE NPeoOpa30BaHUs JIOIMYECKHX
BBIpAKECHMI. JIornueckue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornueckue (GyHKIMH. 3aBUCHMOCTHh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIMH OT KOJTMYECTBa apryMEHTOB.

Kanonuueckue Gpopmbl TOrHUeCKUX BBIPAKEHHM

COBepHIeHHLIG JAU3BbIOHKTHBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA I10 Ta6m/1ue NCTUHHOCTHU

Jlornueckue »osimeMeHTBl B cocTaBe KommbroTepa. Tpurrep. Cymmartop.
MHoropa3zpsaseiil cymmarop. IlocTpoenne cxem Ha JOTHYECKHX JIEMEHTax 10
3aJJaHHOMY JIOTHYECKOMY BBIPQXKEHMIO. 3aIUCh JIOTMUECKOTO BBIPAXKEHUS IO

JIOTHYECKOHN cXeMeE

Mopenu u monenupoBanue. llenn MopenupoBaHusa. AJIEKBAaTHOCTh MOJENH
MOJIEIUpyeMOMY 00BEKTY WiIn Tpoueccy. @opmanusanus NpuKIaHbIX 3a/1a4.
[IpencraBieHne pe3yiabTaTOB MOJEIUPOBAHUS B BHAE, YJOOHOM Ui
BOCHPUATHS 4YeJOBEKOM. ['paduueckoe TMpeacTaBiIeHHE JaHHBIX (CXEMBI,
TabIUIIB, TpaduKn).

[IpencraBineHre ILENbIX YUCEN B NaMATH KoMIiblorepa. OrpaHMYEHHOCTb

Juarna3oHa 4YHuCel IMPU OrpaHUYCHUU KOJIUYCCTBA pa3psAa0B. HepeHOHHeHI/IC



2.12

2.13

2.14

2.15

2.16

3.1

3.2

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBINA TOMOJHUTEIBHBIN KO OTPULIATEIbHBIX YHCEIL.

[To6uToBBIe JOTMYEcKWEe omepanuu. Jlorunueckuii, apudMeTHUECKH U
nukinueckuit casuru. llludpoBanue ¢ mnomompio MOOUTOBOW Olepanuu

«uckimouaromee NUJIHN»

HpeHCTaBHeHI/Ie BCIICCTBCHHBIX YHUCCII B [IaMATHU KOMIIBIOTEPA. 3Haqamas{ 4acCTb
U MIOpAAOK 4YHUCIIa. Z[I/IaHa3OH 3HA4YCHUH BCIICCTBCHHBIX YHMCCII. HpO6JICMBI
XpaHC€HHA BCIICCTBEHHBIX YHCCII, CBA3AHHBLIC C OI'PaAaHUYCHHUEM KOJIHMYECTBA
paspAaaoB. Bremonnenue onepauuﬁ C BCUICCTBCHHBIMH 4YMCJIaMH, HAKOIIJICHUC

OIINOOK IIPpH BBIYUCIICHUAX

I'padbr. OcHoBHble noHsATHUA. Buael rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUI] CMEXHOCTH, BECOBBIX MATpHIl, CHUCKOB CMEXHOCTH. Perienue
ATOPUTMUYECKUX 3a/1ad, CBSA3aHHBIX C aHalIu3oM TrpadoB (MOCTpoeHue
ONTUMAIILHOTO IyTH MEXAy BepiinHamu rpada, ompeneicHHe KOIHYecTBa
Pa3NUYHBIX TYyTEH MEXIy BEpIIMHAMUA OPHEHTHPOBAHHOTO AIUKIHMYECKOTO
rpada)

Hepebst. bunapnoe paepeBo. JlepeBbs momcka. CrocoObl 0o0xoma aepesa.
ITpencraBnenue apudmMeTHUECKUX BhIpaXXEHUH B BUE AepeBa. Vcnoabp3oBaHue

rpadoB 1 IepeBbEB MPU OMUCAHUN OOBEKTOB U MPOILIECCOB OKPY>KAIOILIET0 MUPA

JlMcKpeTHbIE UTPHI IByX UIPOKOB C NOJIHOM nHpopmanueit. [loctpoenue nepesa
nepebopa BAapUAHTOB, OIMCAHME CTPATETMU WIPbl B TaOMUMYHOM (opme.

BeInrpsIniHeie U MPOUTPHILIHBIE TO3ULNN. BBIMIPBIIHBIE CTPATETUH

CpencTtBa  HMCKYCCTBEHHOTO — HWHTEUIeKTa. UWneHTudukanus W TOHUCK
n300paxeHUil, pacrio3HaBaHue Jull. Vcronb3oBaHHE METOA0B HCKYCCTBEHHOTO
WHTENJIEKTa B o0ydaromux  cuctemax. lcmonmp3oBaHuE — METOOB
HCKYCCTBEHHOT'O MHTEJIeKTa B podoToTexHuke. utepuer Bemieil. Heliponnsie

CeTH
ANTOPUTMBI U IPOTPAMMUPOBAHHE

cDOpMEIJ'II/I?»%J.I_II/UI MOHATHA aJITOPUTMA. Mammnaa TBIOpI/IHl"a KaK YHUBCpCAJIbHas

MOJIEIIH> BEIYUCIIEHUN

OneHka CIOXHOCTU BblUMcIeHUH. Bpemst paboTel m 00BEM HCHOIB3yeMOH
naMsATH, HUX 3aBHUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIIOKHOCTH aITOPUTMOB. AJTOPUTMBI IOJMHOMMAIBHOU
cinoxkHoctu. IlepebGopHbie anroput™mel. [Ipumepsl pazaHuUHBIX AITOPUTMOB

pemicHuA OJIHOI\/'I 3aaa4u, KOTOPBIC UMCIOT Pa3jIMIHYIO CIIOKHOCTH
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3.4

3.5

3.6

3.7

3.8

3.9

3.10

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIIUX aNrOPUTMOB
YIPABJIEHUS UCIOJHUTEISAMUA U BBIYMCIUTENBHBIX alrOPUTMOB. OmpenencHue

UCXOIHBIX JTaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TpeOyeMblil pe3yabTart

Anroput™Mbl 00paOOTKH HATypasbHBIX YHMCENl, 3alHMCAHHBIX B MO3HUIIMOHHBIX
cUcTeMaxX CYMCJICHUS: pa3OMeHHe 3aluCh YWCiia Ha OTACTbHbIE HHQPHI,
HAXOXXJCHHE CYMMBI W TIpoW3BeleHHs LU(p, HAXOXKICHHE MaKCHUMAaJIbHON
(MUHUMAaNBHON) UDPBHIL.

[IpencraBnenue 4mcina B BHAE HAOOpa MPOCTHIX COMHOXHTENCH. AJTOpUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK TPOCTBIX YHCEN B 3aJaHHOM

JIMaIa30He ¢ TIOMOIIBIO AJITOPUTMA «petieTo JparocheHar
MHoropaspsiAHble Leible YUCIa, 3a/1a4i JITUHHON apupMeTUKn

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHbIX:
LIEJIOYKMCIICHHBIE, BEIIECTBEHHbIE, CUMBOJIBHBIE, JIOTMUECKHE. BeTBienus.
Cnoxuble ycnoBus. L{ukiel ¢ ycinoBueM. [{UKiIbI 1O IEpeMeHHOM.

OO0paboTka JaHHBIX, XpaHAmmxcs B (aiinax. TekcToBble U JBOMYHBIE (ailibl.
daiinoBeie nepeMenHsble ((aiaoBeie ykazatenu). Urenue u3 Qaiina. 3anuce B
daiin.

Paz6uenue 3anaun Ha noazanauu. IlognporpaMmel (mpoueayps! U QyHKIMN).

Hcnonp3oBaHue cTaHIapTHON OUOIMOTEKH S3bIKa IPOrPaMMHUPOBAHUS

Pexypcus. PexypcuBHble mpoueaypsl U ¢yHKIUH. Vcrnonbp3oBaHue cTeka Jyis

opraHusalvi pCKypCUBHBIX BBI3OBOB

YucnenHsle MeToibl. TouHOE U MpUOIMKEHHOE pelleHus 3aaauu. YucienHoe
peleHre ypaBHEHHH C MOMOUIBbIO 1Mojadopa mapaMerpa. YUCIeHHbIE METO/bI
pelieHusl ypaBHEHUH: MeToj Tmepebopa, METOA TMOJOBUHHOIO JIENEHHS.
[TpubnmxEHHOE BBIUUCIEHHE AJIMH KpUBBIX. Bbruncnenue miomaneit puryp c
MOMOIUIbIO YHUCIEHHBIX METOJOB (METOJ MPSMOYTOJIbHUKOB, METO/I Tparenuil).
[Touck makcumyma (MuUHMMyMa) (YHKIHHA OJHOW TEPEMEHHOW METOAOM

IIOJIOBHHHOTO ACJIICHUA

OOpaboTka  CHMBONBHBIX  JaHHBIX. BCTpoeHHBIe  (QYHKIMH  SI3bIKa
IpOrpaMMUPOBAaHUS ANl  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMUYECTBA MOSABICHUNA CHMBOJA B
CTpOKe, pa30ueHHe CTPOKM Ha CJ0Ba IO NPOOEIbHBIM CHMBOJIAM, ITOMCK
IIOACTPOKH BHYTPHU JJTAHHOM CTPOKH, 3aME€Ha HANUJCHHOW MOJICTPOKHU Ha JIPYTyIO
cTpoky. ['eHepanusi Bcex CJIOB B HEKOTOPOM aidaBuTe, yIOBIETBOPSIOIIMX
3aJJaHHbIM orpaHudeHusM. IIpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

obpatHO

MaccuBel ¥ IIOCIENOBATEIbHOCTA YHCENl. BprauciieHne 000OMEHHBIX

XapaKTCPUCTUK JJICMCHTOB MacCCHhBa WA YHCJIOBON IIOCIEI0BAaTEILHOCTH



3.11
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3.13

3.14

3.15

3.16

3.17

4.1

(CcyMMBI, TpOWM3BEACHHS, CPEAHETO apU(PMETUYECKOr0, MHUHHUMAJIBHOTO H
MaKCUMAJIbHOTO 3JICMEHTOB, KOJHUYECTBA JJIEMEHTOB, YJIOBJIETBOPSIONINX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIM TOWCK 3aJaHHOTO 3HAYCHHUS B MACCHBE.
ANTOpPUTMBEI pabOTHI C AJIEMEHTaMH MacCHBa C OJHOKPATHBIM MPOCMOTPOM
maccuBa. CopTupoBKa OJHOMEpPHOTo MaccuBa. [IpocThie METOABI COPTUPOBKU
(MeTton my3bIpbKa, METOJ BBIOOpA, COPTUpPOBKA BcTaBKaMu). CoOpTHpPOBKa
cnusiaueM. beictpast coprupoBka maccua (anroputM QuickSort). JIBomuHbIH

IMOUCK B OTCOPTHUPOBAHHOM MACCHBC

JIBymepHble MaccuBBl (MaTpulbl). AJITOPUTMBI 00paOOTKH JIBYMEPHBIX
MacCUBOB: 3aIlOJIHEHUE JABYMEPHOIO YHMCIIOBOI'O MaccuBa II0 3aJlaHHBIM
IIpaBWJIaM, IIOMCK 3JIEMEHTAa B ABYMEPHOM MAaCCUBE, BBIUHUCIEHHE MAKCUMYMa
(MMHHUMYMa) ¥ CyMMBI 3JIEMEHTOB JIByMEPHOI'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJIO1I0B ABYMEPHOT'O MaccuBa

CnoBapu  (accolMaTHBHBIE  MAacCUBBI, OTOOpaKEHHs).  XOII-TAOJIHIIBI.

HOCTpOCHI/Ie aﬂq)aBI/ITHO-‘IaCTOTHOFO CJIOBaps Mg 3aJaHHOI'O TCKCTa

Crexku. AHanu3 NpPaBUIBLHOCTH CKOOOYHOIO BbIpakeHUs. Bpruucienue
apu(pMETHYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOH (opme.

Oqepemzl. Hcnons3oBaHue oucpean sl BPEMCHHOI'O XpaHCHUSA JaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMAIBHOTO OCTOBHOTO JI€pEBa
B3BEILLICHHOTO CBA3HOTO HEOPHUEHTUPOBAHHOTO rpada. KonndyecTBo pasnuuHbIxX
myTei Mexay BepIIMHAMU OpPUEHTHPOBAHHOIO alUKIWYeckoro rpada.

Aunroput™m JIeHKCTpBI

HepeBps. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) nepeBbs. [locTpoeHue nepeBa Ui 3aIaHHOTO apUPMETHIESCKOTO
BbIpakeHUs. PekypcuBHbIE anropuTMbl 00xoja aepesa. Vcnoiabp3oBaHue creka
U odepenu A 00xojia 1epeBa

JlnHamnueckoe nNporpaMMUpPOBaHUE KaK METOJI PELIEHUS 3a/1a4 C COXPaHEHUEM
IPOMEXYTOUHBIX  pe3yJbTaTOB.  3aJauyd, pellaeMble C  TOMOIIbIO
JUHAMHYECKOT0 MPOTPaMMHUPOBAHUS: BBIYUCIEHHE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJMYECTBA BApUAHTOB, 3aJjaul ONTUMU3ALNH

[TonsitTue 06 0OBEKTHO-OPUEHTHPOBAHHOM MpPOrpaMMUpOBaHUU. OOBEKTHI U
kiaccbl. CBOHCTBa U METOABI 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJIXOAA.
Wukancynsuus, Hacae10BaHue, MoJIuMoppu3m

HNudopmaninoHHbIE TEXHOIOTUN

Ananuz JaHHBIX. OCHOBHEBIE 3a/ladui aHaJIi3a JJaHHBIX: IIPOTrHO3HMPOBAHUC,

KJ'IaCCI/I(i)I/IKaHI/ISI, KJ1IaCTepusanus, aHalinu3 oTkinoHeHui. IlocnemoBaTenbHOCTE
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4.3

4.4

4.5

4.6

pelIeHNs 3a/1a4 aHaJIN3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA U OIICHKA
KauecTBa JAaHHBIX, BbIOOp M (WJIM) MOCTPOCHHE MOJETH, MpeoOpa3zoBaHHE
JAHHBIX, BU3yaJIU3alus TaHHBIX, HHTEpIpeTalus pe3yipraToB. [IporpaMMHubie
cpenctBa u VIHTepHET-cepBUCH HJIE O0OpaOOTKM U TMPEACTaBICHUS TaHHBIX.
bonpmme nannpie. MammHHOE 00yUeHHe

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaOnWIl. BBIYMCIEHHUE CYyMMBI,
CpemHero apu(gpMETHYECKOro, HaumOOJbIIero (HAaWMMEHBIIET0) 3HAYCHHS
nuanasoHa. Beruucnenue ko3dduumenta Koppeisiiuyd IBYyX PSAIOB JaHHBIX.
[Toctpoenue cTonbuaThiX, TUHEHYATHIX U KpyroBbix auarpamm. [loctpoenue
rpapuxoB  ¢yHkumid. Ilogbop  nmMHMM  TpeHOa, pemieHue  3amay
porHo3upoBaHus. Pemenune 3ai1ady oNTUMHU3ALMUU C TOMOULIBIO 3JIEKTPOHHBIX

TadJIUIL

Juckperusanusi 0Opu MaTEMaTUYECKOM  MOJCIMPOBAHUU  HEMPEPBHIBHBIX
npoueccoB. MojaenupoBaHue ABIKEHHUsA. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJEIM B OSKOHOMHUKE. BblYMCIHUTENbHbBIE
SKCIIEPUMEHTHI ¢ MozensaMu. OOpaboTka pe3ynbTaToB dKCIepUMeHTa. MeToa
HAaMMEHbBIINUX KBaapaToB. OIIEHKAa YHUCIIOBBIX MapaMeTPOB MOJEIUPYEMBIX
00BEKTOB U mpoleccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH MO pe3yjbTaTam

JKCIIEPUMEHTA

BepositHOCTHBIE MOJICIIH. Metoanl MomnTe-Kapio. HNmuranmonnoe

MojenupoBanue. CUCTEMBI MacCOBOIO 00CITY KUBaHHUS

Tabnuunble (pensuuoHHblE) Oa3bl JNaHHBIX. Tabmuua — MpencTaBiICHHUE
CBeJIeHUI 00 OQHOTHUITHEIX 00bekTaxX. [loie, 3amuch. Kimrou Tabaunpl. Pabora ¢
roToBoil 6a3o0if AaHHBIX. 3amosiHeHue 0a3bl naHHBIX. [louck, copTupoBKa H
bubTpaIus TaHHBIX. 3alPOCHl HAa BEIOOPKY JaHHBIX. 3allPOCHI ¢ TapaMeTpaMH.
Brrancinsiemple nosis B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBsA3eH Mexay Tabnuiamu. BHenHwmii
ko4, [lenoctHocTs 6a3pl JaHHBIX. 3ampockl K MHOTOTAONIHYHBIM 0Oazam
JTaHHBIX

TekctoBbiii mponeccop. CpencrBa IMOMCKA W aBTO3aMEHBI B TEKCTOBOM
nporeccope.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE  JOKYMEHTBHL.  CHOCKH,
ornamrienue. [lpaBuna  OUTUPOBAHUS  UCTOYHUKOB H  OQOPMIICHHS

O6ubmorpaduyecKkrx CCbUIOK
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