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Hu¢poBass rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU IIU(DPOBOTO OKPYKEHUS.

[TpuHIunEl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHSA KOMITBIOTEPHBIX ~ TEXHOJIOTHH.
[TapannensHeie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotrepbl. PacnpenenéHable BbIYMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHQPPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHuslie KOMIIBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIC TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCcTeM. Bubl
POrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmHoe obOecriedeHne. OrnepalMoHHbIE CHCTEMBI. Y THIIUTHIL.
HpaiiBeppl  ycTtpoucTtB. MHCTausiuuss W = JAEUMHCTAULALIUSA  HPOTrPaMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjIoB B
nosiroBpeMeHHoi namsaty. [labmons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecrieuenue. JInneH3upoBaHUue MPOrpaMMHOI0 0OECIeYEHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieueHuss UM UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaEMas
3aKOHOaTenbCcTBOM Poccuiickorn @enepanuu 3a HEMPABOMEPHOE HCIOJIb30BAHUE
MIPOTPpaMMHOT0 obecTieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS U anmnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete MHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokonsl
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moncerm ¢ momonipto mMacok mnoxacereid. CereBoe
agMuHUCTpUpoBaHue. [loyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoct B cetu  HMaTepHer. CepBucel  HMHTepHeTa.
['eonndopmaIimoHHbIe CUCTEMBI. | '€0IOKAIIMOHHBIE CEPBUCH PEATHLHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OpOHUPOBAHUE OMIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3aiys KOJUJIEKTMBHOTO B3auUMOJIEUCTBUS W oOMeHa aaHHbIMU. CeTeBoii
ATUKET: MpaBWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YrpoO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJoTuid. O01mue mpodiieMbl 3alIUThl
uHdpopmaruu 1 uHbopmarMoHHOW  Oe3omacHocTu. CpeacTBa  3alMTHI
uH(OpMAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMmax. IIpaBoBoe obOecmeueHue UHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MHPOpPMAIUH, XpaHSIIeHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe o0ecreyeHrue U CrocoObl
OOppOBI C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuszanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHIL.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buwxenepa. Anroputm
mgpoanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHble U 3HaHUS. VIHPOpMaIMOHHBIE MPOLIECCH] B MPUPOJE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpETU3alu MH(opManuu, MNpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KOoAupoBaHHME. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOOB.
Ycenosue @ano. IloctpoeHne OMHO3HAYHO IOEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnMHMIIBI U3MEpEeHHs KonyecTBa HHPopMauuu. AjapaBUTHBINA MOAXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuucieHusi. CBOMCTBa MO3UIIMOHHOW 3aluCH  YuUCIa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YUCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAa 1IEJI0Tr0 yucia u3 P-u4HON cUCTEMBbI CUMCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
ANTOpUTM NEpeBOJA LEJIOT0 YHUCIA M3 ACCATUYHOW CHCTEMBl CUUCIEeHHS B P-
nuyHyro. [lepeBox koHewyHOM pgecaTUuHOW npobu B P-wunyro. J[BowuHas,
BOCBMEpPUYHAs U IIECTHALATEPUYHAs] CUCTEMbI CUUCIIEHUS, CBSI3b MEXKIY HUMHU.



Apudmernueckne orepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TponyHas
YpaBHOBEIIIEHHAS! CUCTEMAa CUUCIICHUS. JIBONYHO-/IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HUHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3oOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBeToBbie Monenu. BektopHoe komupoBaHue. Popmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€eCTBOBAHMS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIBl MCTUHHOCTH. Jlormueckue BBIpAXKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBaAMHU.

3aKkoHBl aireOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpa30BaHUS JIOTMYECKHX
BbIpaxkeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [10HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  JIorMuecKMX  BbIpakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTHBHBICE HOpPMaJbHBIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS IO TaOJIUIE UCTUHHOCTH.

Jlormyeckue »s1eMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. Iloctpoenne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aJJTaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YHCEN B MNaMATH KoMIbioTepa. OrpaHUYe€HHOCTD
JMana3oHa 4YHcel MpU OrpPaHUYEHHHM KOJudecTBa pas3psaoB. [lepenosHenue
pa3psiiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJITHUTENIBHBIN KO/ OTPULIATEIIBHBIX YUCE.

[lobutoBbie normdyeckue omnepamnuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuit  capurd. [lludpoBanue ¢ moMombIO MOOUTOBOW — OmEparuu
«uckimoyaromniee NJIN».

[IpencraBneHre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Havarias
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duced. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BbllonHeHuWe omnepanuil ¢ BEIIECTBEHHBIMU YHCJIAMHU, HAKOIUICHHE
OIK1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOAHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yibTarT.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIATUUK, NpoGuIupoBIMK. KoMmumismus u UHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOoBOYHBIX Tabimul. Otnanoussii BbiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIC, BEIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBiieHus.
Cnoxuble ycinoBus. Iluxkner ¢ ycimoBueM. [lukiael 1mo  mepeMeHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULHUKIIA.
CocTraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHpOBaHUE Mporpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIMH JJIS ITOJIb30BATE.

AAroput™Mbl 00pabOTKHU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BEIEHUS ULU(Dp, HAXOKACHUE MaKCHUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoaeHue Bcex NMpOCTBIX YMCEN B 3aJaHHOM JuarasoHe. [IpencraBinenue
yucia B BUJEe HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEJECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa36uenue 3anaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U QYHKIIVH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHblE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHMUS.
[Tonkmtouenue  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTEINIECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeTonpl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METO/IbI PELICHUS] YpaBHEHHI: MeTo nepedopa, METO/ MOJIOBUHHOTO
nenenus. [TpubnmxkEéHHOE BBIYMCIIEHHE JJIUH KPUBBIX. BpIuncieHue miouiaaen
buryp ¢ mNOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOTO JIEJIEHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS i 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSBJICHUA CHUMBOJIAa B CTpPOKE,
pa3OHeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aM€HAa HAWJEHHOW MOACTPOKH Ha APYTYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUMX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. Bpruucienne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YMCIIOBOM MOCIEN0BATEIBHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO aApU(PMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKU (METO.
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (aaroput™m QuickSort). JIBOMYHBII IOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YMCIOBOIO MAacCHBA M0 3a/IaHHBIM IPaBHUJIAM,
MIOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenmaktupoBanue u (opmarupoBanue. I[IpoBepka
opdorpadun m rpammatukud. CpencrTBa TNOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOCku, oriaBieHue. KosektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pElEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. OOnauyHble CEpPBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuwia 1uuTHpOBaHMS HCTOYHUKOB U
opopmieHuss Oubnuorpaguueckux ccpuiok. OQopMmieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TE€XHUYECKUE CpeIcTBa BBOJA
TekcTa. Cnenuanu3upoBaHHBIE CPEACTBA PEOAKTHUPOBAHUS MATEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIM3a JaHHBIX: MPOTHO3UPOBAHUE,
Kinaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTenbHOCTH
perieHus 3a7a4 aHajn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpEeTalusl pe3ynbTaToB. [IporpammHubie cpenctBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM U MPEICTABICHUS JaHHBIX. bombie naHHbIE.
MamunHoe 00yuenue. MHTe ek TyaabHbIi aHAIN3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BbluncieHHe CyMMBbl,
cpeaHero apudMeTHIeCKOro, HauOOJIbIIET0 (HAMMEHBIIIET0) 3HAUCHUS JTUara3oHa.
Brruncnenne koddduiimeHTa Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOUATBHIX, JMHEWYATBhIX M KpYyroBblx auarpamm. lloctpoenue rpadukos
¢dbyukuii. [Togbop auHMM TpeH[a, pelieHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHue ypaBHEHHMH C TOMOIIBI0 Tojabopa mapamerpa.
OnrtuMuzanus Kak MOMCK HAWJIyYIIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJI00ANbHBIA MHUHHUMYMBI II€JI€BOM
dbyaknuu. Pemenne 3amad ONTUMHA3AIUMN C TIOMOIITBIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue MOAXOAbI K OLIGHKE KOJIM4ecTBa WHGOpMAIUU. 3aKoH
annutuBHOCTH uH(opmaruu. D@opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
@®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKAaTHS JAHHBIX C MOTEPSAMH. Y MEHBUICHUE
rIyOuHBI KogupoBaHus 11Beta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh M UCHPABJIATh OIMMOKH, BO3HUKAIOIIME TPU Tepeaadye JTaHHbBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XoMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W HUX B3aumoiacucTBue. (CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMalMoHHbli nponecc. OOpaTHas CBS3b.

Mopenn u moxenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meu MoaenupoBanus. dopmanuzaus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeiaoBeKoM. I'paduueckoe npeacraBieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHBIC MOHATHS. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPUIL, CIHUCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXJIYy BepliMHaMu Tpada, ompeaesieHHue KOoJIUYeCcTBa
pa3IMUHBIX MyTEed MEXAYy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



JlepeBns. bunapaoe nepeBo. JlepeBbsi moucka. CriocoObl 00xoma mepena.
[IpencraBienne apuMeTHUECKUX BBIpAKEHUN B BUAE AepeBa. [[uckpeTHble Urpbl
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJMYHOM (popMe. BBIUrpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BEIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIEKTa. CepBHUCHI MAIIMHHOIO IMEpeBOAa U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. UneHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE JIULL CamooOyuatomuecs CUCTEMBI.
VcKyCCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiap3oBaHuE METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

@opManuzanus  HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUMCICHUN. BpeMsa paboTsel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBHCHUMOCTb OT pa3Mepa HUCXOJHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 33aJaHHOM [HANA30HE C IOMOIIBIO aJrOpUTMa
«pemuiero DparocheHar.

MHoropa3psaHble 1ieible YUCiia, 3a7a4i JUIMHHON apu(pMEeTHKU.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKeHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Creku. AHamu3 MpPaBUIBHOCTH CKOOOYHOrO BBIpaKEHHs. Bbluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM (popMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHUMAaNIbHOTO OCTOBHOIO JI€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOI'O allUKJIMYECKOro rpada. AJroputMm
JIeKCTpHL.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOUUYHBIE
(ounapubie) aepeBbsi. I[locTpoeHue naepeBa Uisl 3alaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputmbl o0xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00xoaa JiepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXYTOUYHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOIIBIO



JTUHAMAYECKOTO TPOTPAMMUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIUMN,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noib3oBatens. Vcnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBanusi.  [lonsitue o  mapamurmax
IPOrpaMMUPOBAHMUS.

HNupopMmanuoHHBIE TEXHOJIOTHH

OTanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJEIUPOBAHUSA:  MOCTAHOBKA
3alayu, pa3paboTka  MOJIeNTH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckpernszanuss NOpU MaTeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojenupoBaHue  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BbluncIuTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeTOjJ, HauMEHBIIUX KBaJpaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposaranoctasie  momenu.  Metoasl  Monte-Kapno.  MMurtainmonHoe
MoienrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl AaHHbIX. Tabmuua — mnpeacTaBiIeHUE
cBelleHHi 00 OJHOTHMHIHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmumel. Padora c
roToBOM 0a30if naHHBIX. 3amojHeHue O0a3bl JaHHBIX. [lowWck, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JI@HHBIX. 3alpOCHI C MapaMeTpamu.
Brruncnsiembie nmosisi B 3arpocax.

Muorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3EM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-nnpuiioxkenus. IIoHaTHE 0 CepBEPHON U KIIMEHTCKOM YaCTAX CaWTa.
TexHONmorusl «KJIMEHT — CEPBEP», €€ MTOCTOMHCTBA U HEMOCTaTKU. OCHOBBI SI3bIKA
HTML wu kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xoctunra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi C WCIOJIB30BAHUEM Pa3IMYHBIX ITU(POBBIX YCTPOUCTB
(undpoBbIX (PoToanmapatoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmuecknii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLHs — LIBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymb. Pabota ¢ obmactsmu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanausbl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CaluTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussie. dopmaTsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHEe HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBable TexHoioruu (3D-nmpunrepst). Ilonatue o BupTyaibHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHOOPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIIECTBA, pACHIUPEHHE KUZHEHHOIO OMbITa M OMNBITA ACSATEIBHOCTA B MPOIECCE
peanu3alnuMyd  CpeACTBaMU  y4eOHOro IMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOU JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y oOyuwaroimierocs OyayT copMHpOBaHbI CIEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThl:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh MJICOJIOTHU OKCTPEMH3MA, HalMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMKA 110 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM ITPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMaHUE 3HaUYeHUs NH(POPMATUKH KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PAa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha HCITOJIb30BaHUN MH(DPOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO JCSATCIIEHOCTD;,

uHTepec K cdepaM mpodecCHOHATBHON NIEATEILHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpa3OBaHHMIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HAHHE TJIO0ATHLHOTO XapaKTepa SKOJOTHYECKHX IMPOOJIeM M TyTeH uX
pelleHrs, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKCHUSM HAYYHO-TEXHHYECKOTO IIporpecca Hu
OOIIIECTBEHHO!N MPAKTHKH, 32 CYET IOHUMAaHUS POJIM HH(OPMAITMOHHBIX PEeCypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB W HMH(DOPMAIMOHHBIX TEXHOJOTHH B YCJIOBHSIX
1 poBoi TpaHchopMaIii MHOTHX chep KU3HH COBPEMEHHOTO O0IIeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JESATeIThbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M HCCJICI0BATEIBCKYIO JISATEIBHOCTh HHINBUYaIbLHO U B TPYIIIIE.

B mporecce MOCTHXKEHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaAMMBI
no wH(pOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  OMOIMOHATHHBIN
WHTEIIICKT, MPEAOIaralonui copMUPOBAHHOCTb:

CaMOpETYJIMPOBAHHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPHHAMATH
OTBETCTBCHHOCTh 32 CBOE TIOBEIEHHE, CIIOCOOHOCTh aJamnTUPOBaThC K
HMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIOUYAIONICH CTPEMIICHHE K JIOCTIKEHUIO TS U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMEHHE JICHCTBOBATh, MUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOIIMOHAILHOE COCTOSHUEC
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MIPOSIBIIATh HHTEPEC U pa3periaTh KOHOIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromerocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIMpOBaTh M aKTyalM3UpoOBaTb  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /I CPAaBHEHUS,
KJ1accupuKanuu u 0000IIeHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IApaMEeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJISATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TMOCIIEACTBUN AEATENBHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENbCKON U MPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIBl JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPIpeTalMH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPaBICHHbII MOUCK IEpEeHOca CPEACTB U CHOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH oO01acTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIE€U, IpeUiaraTh OPUTMHAIbHBIE MOAXOABl U PELIEHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUs HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH(POPMALIUY PA3ITUUHBIX BUIOB U (HOPM IMpeICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMauu U IEJIEeBOM  ayJWTOpPUH, BBIOMpas ONTUMAIBHYIO (QopMy
IPEICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMaluu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcocOEepeKeHMs, TMpaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA U 3aIIUTHl  HWH(pOpMammH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATH KOH(l)J'H/IKTBI;

BJIaACTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I J51 BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHI)Ie CUTyalru,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIbl B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OICHWUBATh HAEHU C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILIECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4E€OHOT0 MpeaMeTa Ha OCHOBE JIUYHBIX MPEIIOYTECHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBATENbHBIN H
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJETh HABBIKAMM  IO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENbHBIX NPOLECCOB, WX PE3YJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJIsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOTro YeIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJEHHOro ypoBHS ¢ 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSIMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
IPOLIECCOB B TMPUPOAE, TEXHUKE U OOILIECTBE, MOHATUAMU «HUH(POPMALH,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTteMHbIN 3¢ (HeKT», «MH(POPMALMOHHASI CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJAJICHHE METOJaMU Ioucka HHpopmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh HH(OPMAIIHIO, TOIYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepU30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB MX TOJY4YEHHMs] W  HAlpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBAT, OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHaIu3 OTKJIOHCHHIA), MOHUMATH
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3alMsl TaHHBIX, UHTEPIPETALUs Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB YCTPOHCTBA U (YHKIHMOHUPOBAHMS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOHMIIBHBIX KOMIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HaBbIKaMHU pabOThl C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAaMMHOI0 OOecrmeueHusi s pelieHus ydeOHBIX 3aJad  Iio
BBIOpaHHON CHieIUaIn3alliH;

HAJIMYHUE TIPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHNU3ANUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIMIAX pPa3pabOTK W (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



NOHMMaHHE Yrpo3 HMHGOPMAIMOHHON O0€30MacHOCTH, HCIOJIb30BAHHE
METO/JIOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaAMH LIU(PPOBOTO OKPYKEHUSI, TOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AlMU PA3NUYHBIX BHJIOB
uHpOpMallMK, YMEHHE ONPENeNiATh HHPOPMALMOHHBIH O0O0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax AMCKPETU3AlUH,
YMEHUE OMNpEACNATh CPEAHIO CKOPOCTh IIE€pEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH HWHGOPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHUE HCIIONb30BaTh MPU PEUICHUH 3a]ad CBOWCTBA MO3ULMOHHOW 3aIlnch
YyHuCel, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIa B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IOCTPOCHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWcia B MO3ULMOHHON CHUCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJIHATh apU(PMETHUECKUE OlepalMd B IO3ULUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3Ys
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb HUCTUHHOCTH BBICKA3bIBAaHUS, COJEPIKAILEIO
NIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe O0a30BbIX aAJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMmanuu (3anuch 4Mcesl B MO3UIIMOHHOW CHUCTEME CUMCIICHUS, HAXOXKIICHUE
BCEX MPOCTHIX YHMCEJ B 33JJaHHOM JIMara3oHe, 00paboTka MHOTOpa3psIAHbIX LEbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CIIOXKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCHMBa, COPTUPOBKA MaccHBa, MepeOOpHbIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussMH O 0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTPENAEIATh Pe3yJbTaThl padOThl IPOrpaMMBbl MPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
ONpPENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO IIOJYYEHUE YKa3aHHBIX



PE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHUs, MOAOOp JUHUU TPEHJIA, PEIlICHUE
3aJlay IPOTHO3UPOBAHMS).

B npouecce un3yueHus kypca MHPOPMATHKU YIIyOJE€HHOro ypoBHS 6 11
Knacce oOydaromuMucs OyayT  JOCTUTHYTHI — CIEAYIOIHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIHE OJAHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOM YacTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMUITHI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyl  MOCTPOEHUS ONTUMAIBHOIO IyTH MEXAY BepluIMHaMHu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  OyTE€d  MEXAY  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JCPEBbS MPU
aHaM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAXEHUMN, TIPU PEIICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI IO 33JJTaHHOMY QJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BHIUTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh U PEATU30BBIBATH B BHJEC MporpaMm 0a3oBbIe
QJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3aj/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CJIOBApH, CTEKU, OUEpEIH, IEPEBDs),
WCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaH/JapTHbIE U COOCTBEHHBIE MOAMPOTPAMMBI i1 00paOOTKU YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MPU pa3pabOTKe MporpaMMm OHOIHMOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, WX CTPYKTYpe,
CpeICcTBax co37aHUs M PabOThl C HUMH, YMEHHE WCIIOJNh30BaTh TAOIMYHBIC
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTHPOBKY U TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMATHICCKUE MOJICITH /IS aHaJIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICIUPYEMOMY OOBEKTY WM IPOIECCY, MPEJACTaBISAThH
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOEC WH()OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MMOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTHH MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUH O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOYyYCeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALUU U MIPOTHO3UPOBAHUSA) HAIMYUE MPECTABICHUIN
00  HCMONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecrBouacos DJIeKTPOHHBIE
Ne
HaumeHnoBaHuepa31e/ioB U TEMIIPOTPAMMBI Kourpoas, Ipakruyec (wpposere)
n/n Bcero HbIepaGoOT o6pa3oBaTeIbHBIEP
KHepadoThl
bl ecypchl
Paznea 1.1lndpoBasirpaMoTHOCTH
11 Kommbrotep - yHHBEpCcanbHOE yCTPOUCTBO 00pabOTKHI 3 https://kpolyakov.spb
) TAHHBIX .ru/school/probook/sli
des.htm
https://kpolyakov.spb
1.2 IT 0 3
POTPaMMHOCODECHEHCHIC .ru/school/probook/sli
des.htm
https://kpolyakov.spb
1.3 K 3
OMITBIOTEpIRIECETH .ru/school/probook/sli
des.htm
https://kpolyakov.spb
1.4 Nudopmannonnas6e30macHOCTh 5 .ruf)sschogl(/)p}:)b?)‘(l)li/i "
des.htm
Hroronopaszneny 14
Pa3znen 2. TeopeTnyeckneoCHOBLIMH(POPMATHKHI
2.1 [IpencraBnennenHpopManuy B KOMIIbIOTEPE 12




22

2.3

OcCHOBBIANTEOPBUTOTUKH

KomnerorepHasapudmerrka

Hroronopazneny

Pa3nes 3.AnropuT™Mbl 1 NPOrpaMMHpPOBaHHUE

3.1

BBenenne B nporpaMMupoBaHue

10

27

https://kpolyakov.spb
.ru/school/probook/sli
des.htm

https://kpolyakov.spb
.ru/school/probook/sli
des.htm

https://kpolyakov.spb
.ru/school/probook/sli
des.htm

https://kpolyakov.spb
.ru/school/probook/sli
des.htm

32

Bcnomor ATCIIbHBICAJITOPUTMBI

https://kpolyakov.spb
.ru/school/probook/sli
des.htm

3.3

YnciieHHBIEMETOIBI

https://kpolyakov.spb
.ru/school/probook/sli
des.htm

34

ARTOpUTMBIOOPAOOTKMCUMBOIBHBIX JAHHBIX

https://kpolyakov.spb
.ru/school/probook/sli




des.htm

https://kpolyakov.spb
3.5 AnTopuTMBIOOPAOOTKUMACCUBOB 3 .ruf)sschogl(;p}:)b(())‘(l)liz i
des.htm
Uroronopazneny 17
Paznen 4. UndopManmoHHbIETEXHOJIOTHA
https://kpolyakov.spb
4.1 O0paboTKaTEeKCTOBBIXJOKYMEHTOB 4 .rul/jsschO(I)) l(;p}:)b(())\(l)li/z i
des.htm
https://kpolyakov.spb
4.2 A
HATHSAAHHBIX 6 .ru/school/probook/sli
des.htm
Hroronopazneny 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KosnunuecrBouacos DJIEKTPOHHbIE
Ne (uudposbie)
HaumeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Konrpoabn  IIpakTuyeck
n/n Bcero o0pa3oBaTte/ibHbIE
ble padoTbl  He padoThI
pecypcsl
Pa3nen 1.Teoperuyeckue ocCHOBbI HH(POPMATHKH
1.1 Nudopmanus 1 n”HGOpMAITMOHHBIE TIPOLIECCHI 10 2,5 https://kpolyakov.spb.ru/sc
hool/probook/slides.htm
1.2 MopenupoBanue 8 2 https://kpolyakov.spb.ru/sc
hool/probook/slides.htm
Hroronopazneny 18
Pa3nes 2.AnropuT™Mbl 1 NPOrpaMMHpPOBAHHUE
2.1 DNeMEeHTHI TEOPUU aITOPUTMOB 6 1 https://kpolyakov.spb.ru/sc
hool/probook/slides.htm
2.2 AJTOpPUTMBI U CTPYKTYPBI JaHHBIX 28 10 https://kpolyakov.spb.ru/sc
hool/probook/slides.htm
2.3 SC::B;\I/[;?ILZI;?:{Z;ID HICHTHPOBATHOTO 16 4,5 https://kpolyakov.spb.ru/sc
porp P hool/probook/slides.htm
Hroro no pazgeny 50
Paznen 3.UndopManmoHHbIETEXHOJIOTUH
3.1 KoMIproTepHO-MaTEMaTHUECKOE MOJEINPOBAHNE 8 2




https://kpolyakov.spb.ru/sc
hool/probook/slides.htm

3.2 ba3b1 naHHBIX 10 4 https://kpolyakov.spb.ru/sc
hool/probook/slides.htm
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
N Konunuyects
Temaypoxka 04aC0B
n/n
Bcero
1 [TpuHIUIB pabOTHl KOMITBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM 1
5 OOMeH TaHHBIMHU C TIOMOILBIO IKMH. KOHTpOJIIephl BHEIIHUX YCTPOMCTB. |
ABTOMaTHYECKOE BBIIIOJIHEHHE IIPOIPAMMBI IIPOLIECCOPOM
3 OneparrBHas, NOCTOSHHAS U 10JroBpeMeHHas naMstb. KoHTposuiepsl 1
BHEIIHUX yCTPOMUCTB. IIpsiMoii nocTym K mamsaTu
CoBpeMeHHbIE KOMIIBIOTEpHBIE TeXHOJIOIHU. [IporpaMmHoe obecnieuenue
4~ KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM MOOMJIBHBIX YCTPOUCTB 1
CucremHoe nporpaMMmHoe obecrieuenue. OnepanuoHHbIe CUCTEMbI
5 YTHIMTEL HpaiiBeps! ycrpoiicTs. [lapamienpsHoe mporpaMMUpOBaHUE. |
WHcTammanus 1 JeMHCTAJUIILKS IPOrpaMMHOro 00eceyeHHs!
6 @aitnioBele cuctemsl. [ [pyuHLINIIBI pa3MenIeHUsl U UMEHOBaHUs (ailyioB B |
noaroBpeMeHHO# mamsity. Labmons! 11t onmrcanust rpym ¢aiios
7 3akoHonaTenbcTBO Poccuiickoit deneparuu B 001aCTH IPOrpaMMHOIO |
obecrieueHus U JaHHbIX
g IIpHHIMIIBI IOCTPOCHHS 1 ANIAPATHBIC KOMIIOHEHTBI KOMITBIOTEPHBIX CEeTEH. |
Ceresble nnpotokoinsl. Cetb HTEpHET
9 Paznenenue IP-cetn Ha mojceTu ¢ nomoluipo Macok nojacereit. CereBoe |
aJIMMUHHCTPUPOBAaHUE
10 Buner nestensHoctu B cetn MaTepHet. CepBuchkl MHTEpHETA. |
["'ocymapcTBEHHBIE 2JIEKTPOHHBIE CEPBUCHI U YCIIYTH
11 HNudopmannonHas 6e30nacHOCTb. Bpe1oHOCHbIE TporpaMMHOE |
o0ecrieyeHne U MeTo]1bl 6OpPHOBI ¢ HUM
12 Opranu3zanys JMYHOTO apxuBa UH(popmanuu. Pe3epBHOEe KOTMpOBaHHE. |
ITaposibHas 3amuTa apxuBa
13 HIudpoanue qaHHbIX. Anroputm mudposanus RSA. Creranorpagus 1
14 Wndopmanus, nanasie 1 3HaHus. MH(pOpMalinoHHbIE MPOIIECCHl B IPUPOJIE, |
TEXHHUKE 1 00IIECTBE
HenpepbiBHBIE U AUCKPETHBIE BETMUMHBI U cCUTHAJIBI. HeoOxoqumocTsb
15 JUCKpEeTH3aluK HHpOpMaluK, TpeIHa3HaYeHHOMN AJIsl XpaHEHU s, Tepe1avu 1
1 00pabOTKHU B UPPOBBIX CUCTEMAX
JIBonuHOE KOaMpOBaHUE. PaBHOMEpPHBIE 1 HEPABHOMEPHBIE KOJIBI.
16 JlexoaupoBaHue COOOIIEHUH, 3aIMCaHHbIX C IIOMOIIbI0 HEPABHOMEPHBIX 1

KOJIOB




VYcnosue @ano. [loctpoeHne 01HO3HAYHO AEKOIUPYEMBIX KOJOB C

Y nomo1ikio aepesa. ['papAn. A. Mapkosa

18 Enuauier m3mepeHus konumdectBa nHGopManuu. AaBUTHBIN MOIXOT K
OLIEHKE KOJINYeCTBa UH(OpMAIHH
Cucrems! curcnenus. IlepeBo uncen u3 oqHON CUCTEMBI CUUCIIECHHS B

19 APYryro. JIBon4Has, BOCbMEpHUYHAs U ILIECTHAIATEpUUHAs] CUCTEMBI
CUHCIIEHUS, CBSA3b MEX/y HUMHU

20 Apudmernueckue onepaniy B NO3UIUOHHBIX CHCTEMAX CUUCIICHUS

21 TpouuHast ypaBHOBEILLIEHHAs CCTeMa CUMCICHUs. JIBONYHO-IECITUYHAS
cUcTeMa CUMCIICHMS.
KonupoBanue texctoB. PactpoBoe koupoBaHue n300paXeHUH.

2 [TpakTnyeckas pabora no teme «Jluckperusanus rpadpuueckoit
uHpopmaIum»

23 [[BeToBBIe MOenH. BekTopHOE KoaupoBanue. @opMatsl (haniioB.
Tpéxmepnas rpaduka. OpakranbHas rpapuka

24 KonupoBanue 3Byka. OueHnka nHGOPMALMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IPY 33JJaHHBIX YaCTOTE JUCKPETH3ALMU U Pa3psiIHOCTH KOJUPOBaHUS
OcHoBbI anreOpsl JIoruku. Jloruueckue onepanuu. TaGnuibl HICTUHHOCTH.

55 1IpakTHyeckas pabota no Teme «llocTpoenue u aHanu3 TabIUL UCTUHHOCTH
B TaOJIMYHOM IPOLIECCOPE
Jlornueckue Belpaxenus. Jloruyeckue ToxaecTna. JJoka3aTesnbcTBo

g ~ JOTHYECKHX TOKIECTB C IIOMOMIBIO TaOJIMI UCTUHHOCTH. Jlornueckue
OllepalLyy U Olepaluy HaJl MHOKECTBAMU

27 3aKoHBI ATeOPhI IOTUKU. DKBUBAIICHTHBIE TPEOOPA30BAHUS JIOTUIECKIX
BBIpAKEHUI

28 Jlornueckue YPaBHEHUS U CUCTEMbI YPaBHEHUM
Jlornueckue GpyHKIMN. 3aBUCUMOCTb KOJIMYECTBA BOZMOXKHBIX JIOTHYECKHUX

29 GyHKIMHI OT KosinyecTBa apryMeHToB. [1oyiHbIE cCTEMBI IOTHYECKUX
GyHKIMMA
Kanonnyeckue ¢popmbl TOrn4eckux BolpaxkeHU. CoBepIIeHHbIE

30 AWMBBIOHKTHBHBIC H KOHBIOHKTHBHBIC HOPMAJIbHbBIC (hopMBI, aTOPUTMBI UX
MOCTPOEHHUS 0 TabJINIIE UCTUHHOCTH

3q  JIOTHYECKHME DIEMEHThI B COCTaBe KOMIboTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop
[TocTpoeHue cxeM Ha JJIOrMYECKUX dJIeMEHTaxX. 3aluch JIOTHYECKOTO

37  BPIPOKCHHSA 1O Jorudeckoi cxeme. MUKpOCXEMBI U TEXHOJIOTHS UX
IIPOU3BO/ICTBA.

33 [IpencraBieHue HeNbIX YUCEN B aMATH KoMIboTepa. OrpaHUYeHHOCTh

JAuara3zoHa Yrucell Ipru OrpaHUYCHHU KOJIMYECTBA paspAaa0B. HepenonHeHI/Ie




pa3psiAHON CETKU

be33nakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. JIBOMIHBIM

34
JOTIOTHUTEIBHBINA KO OTPULIATEIBHBIX YHCEI

35 [ToOuToBBIE TOTHUYECKUE onepauu. JIornueckuit, apupMeTn4ecKuii 1
UKINYECKUI CIBUTH

36 [Mudposanue ¢ MOMONIBIO TOOUTOBOH orneparuu «uckirovarmee I
[IpencraBienue u XxpaHEeHUE B MAMITH KOMITbIOTEPA BEILIECTBEHHBIX YHCE.

37 BrinonHenue onepanuii ¢ BeleCTBEHHBIMH YUCIIaMU, HAKOTIIIEHUE OLITHO0K
IIPU BBIYUCIICHUSX

38 Anamms QJITOPUTMOB

39 Orarnbl pelieHus 3a1a4 Ha Komnbiorepe. MHCTpyMeHTallbHbIE CPEeICTBRA:
TPAHCIATOP, OTIAAAYUK, TPOPUITHPOBIIUK
Cpena nporpamMMupoBanwsi. KOMIUISINS ¥ HHTEPIIPETALHSI IIPOTPAMM.

40
BupTtyansabie mamunbl. MHTErpupoBaHHas cpelia pa3padoTKu

41 Meronbl OTIaaKK POrpaMM. THITE! IEPEMEHHBIX B S3bIKE
IPOrPaMMHUPOBAHHUS

42 O6paboTtka menbix yncen. OO6paboTKa BENIECTBEHHBIX YHCET

43 CrnyualiHble U IICEBAOCITYYalHbIE Yncia

44 Bersnenus. CoxkHble YCIIOBHSA

45 [uknel ¢ yenoBueMm. L{ukiel mo nepemeHHoi. B3anmo3zamMeHseMocThb
Pa3TUYHBIX BHJIOB IIHKJIOB
O0paboTka HaTypalIbHBIX YKCEN C UCTIONB30BaHUEM IUKIOB. HaxoxaeHue

46
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JHAara3oHe

47 Viupapuant uKIIa. JJokyMeHTHpOBaHUE IPOTPaMM

yM

48 O0paboTka JaHHBIX, XpaHsmuxcs B Qaitnax. Pasouenue 3aqaun Ha
noJ13a/1a4uu

49 Hcnonbs3oBanue cTaniapTHON OMOIMOTEKH S3bIKa MPOTPAMMUPOBAHUS.
[Tonxmrouenne GMOIMOTEK MOATPOTrpaMM CTOPOHHUX MPOU3BOIUTENCH

50 [Hoanporpamms! (npouenyps! u pyHkuun). [Ipaktnyeckas pabora no reme
«Pa3paboTka npoanporpamMm»

51 Pexypcus. PekypcusHbie 00BeKTHI ((hpakTansl). PekypcuBHBIC IPOLIEAYPHI U
¢dbyukun. Mcnonb3oBaHue cTeKa JJis OpraHU3aIllii PeKYPCUBHBIX BBI30BOB

5o MoynbHbIM npuHIMT ocTpoeHus nporpamm. [Ipaktudeckas pabora mo
TeMe «PeKypCHBHBIE TOAIIPOTPAMMBID)

53 YucneHnnsie MeTob1. MicToNb30BaHNEe JUCKPETHU3ALNN B BEIUUCITUTEIBLHBIX

3aja4ax




O06paboTKa CUMBOJIBHBIX JaHHBIX. AJITOPUTMBI 00pPaOOTKH CHMBOJIBHBIX

54 1
CTPOK: MOJCUYET KOJIMYECTBA MOSBJICHUN CUMBOJIA B CTPOKE
AnTopuTMBI 00pabOTKH CHMBOJIBHBIX CTPOK: pa30MEHHE CTPOKU Ha CJIOBa 1O

55 poOeTbHBIM CUMBOJIaM, MIOUCK MOJCTPOKU BHYTPU JAHHOM CTPOKH; 3aMEHa 1
HalJICHHOM MOJCTPOKH Ha IPYTyI0 CTPOKY

56 ['enepanust cJ10B B 3a1aHHOM aji)aBUTE 1
O0001IEHHBIE XapaKTEPUCTUKNA MAcCUBA. JIMHEHHBIN MTOUCK 33JaHHOTO

57  3HAYCHHA B MACCHBE. [TpakTudeckas padbora no teme «Ilowmck 1
MUHHUMAJIBHOTO (MaKCUMaJIbHOTO) 3HAYEHHS B YHCIIOBOM MAaCCHUBE»

>8 CoptupoBka oJHOMEpHOro MaccuBa. IIpocTbie METOIbI COPTUPOBKH. 1

59 CoprtupoBka ciusHUEM. bpicTpas COpTHPOBKA MaccuBa (aJIrOPUTM ]
QuickSort). JIBon4HbBIN TOUCK B OTCOPTUPOBAHHOM MacCCHBE.

60 JIBymMepHBIE MAacCUBBI (MaTPHUILIbI). AJTOPUTMBI 00paOOTKH MaTPHI] 1

61 Pewenue 3a/1a4 aHaJIM3a JaHHBIX 1

62 CpeactBa TekcTOBOrO npoiueccopa. KommnbrorepHas BEpCTKaA TEKCTA. |
WHCTpyMEHTBI peLieH3UPOBaHHUS.

63 O6naunsie CEPBHUCHI. 1

64 Anamms nanHbIX. bonbime ganneie. MammuHHoe o0yueHue 1
AHanM3 JaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX TabmuIl. [loctpoenue rpadukon

65 GyHKIMH. «37eKTpOHHBIX Tabuuiy. [IpakTudeckast padora no teme AHaau3 1
JAHHBIX C TIOMOIIBIO AIEKTPOHHBIX TAOIUID»

66 [Ton6op mapamerpa. Jluauu TpeHa. 1

67 OntuMu3anys Kak MOMCK HAWTYUIIEro PEIICHHs B 3aJaHHBIX YCIOBHSIX. 1

68 Urorosas KOHTpOJIbHas paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

No KosmuecTBo
Tema ypoka 4acoB
n/n
Bcero

1 KomuyectBo napopmanmuu 1
AJNTOPUTMBI CKATUSI TAHHBIX 1
Aunroput™ Xaddmana 1

4 [IpakTuueckas padora mo teme "CxaTue JaHHBIX C TTOMOIIBIO 1
anroputMma Xadpdmana"

5 Anroputm LZW 1

6 ANropuTMBI CKaTHA JAHHBIX ¢ otepsiMu. IIpakTtuueckas padborta |
no Teme "Cikatue nanHbix ¢ norepsmu (anroputmel JPEG, MP3)"

7 CxopocTb nepeiauu JaHHBIX 1
[TomexoycToiunBbIE KOJIbI 1

9 [IpakTuueckas padora o Teme "[lomexoycroitunBbie KOabI" 1
Cucrembl. KOMITIOHEHTBI CUCTEMBI U UX B3aUMOJIEHCTBUE.

10 CucremHslIit 3¢ dext. Ypapienne Kak HHPOPMAIMOHHBIH 1
npouecc. OOpaTHas CBs3b

11 Mojenu u MOJIeTMPOBAHUE 1

12 I'pacsr 1

13 Pemenue 3amau ¢ momoinpo rpadoB 1

14 HepeBbs 1

15 OCHOBBI TEOPUH HUTD 1

16 [IpakTuyeckas pabora no teme "[1orcK BBIUTPBIIIHON CTpAaTETUH B |
urpe ¢ nojaHoi nadopmarmen”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIIIEKTA 1

13 [TpakTuyeckas pabora no reme "CpencTBa HCKYCCTBEHHOTO |
uHTEIeKTa"

19 dopmanusanus NOHATUA aropurMa. MammuHa TeropHHra Kak |
YHUBEpCalbHas MoJieb Beruuciennil. Tesuc Yépua—Tpropunra

20 [TpakTuyeckas pabdora no reme "CocTaBieHre IpOCTOil |
pOorpaMMsl Jist MauHb! ThropuHra'

21 Mammna Ilocra 1

22 Hopmanbhslie anropudmel Mapkosa 1

3 ANTOPUTMHUYECKU HEpa3pEIIMMBbIE 3a7au. 3a7a4a OCTaHOBA. |
HeBo3MOXHOCTh aBTOMAaTHYECKOW OTJIAKU ITPOrpaMM




24

CI0XXHOCTDH BBIYHUCIIEHUI

[Touck MpOCTHIX YHMCEN B 3aIaHHOM JIMAIIa30HE C TTOMOIIBIO

25
aIropuTMa «periero DpaTtocheHar

26 [IpakTuyeckas pabora o Teme "IIoMCK MPOCTHIX YUCET B
3aJaHHOM Jauara3ode"

27 MHoropa3psaHble IeJble YUCIa, 3a/1a41 JITUHHON apuPMETUKA

)3 [IpakTrueckas padota mo Teme "Peanu3anus BEIYUCICHUN C
MHOTOpPa3psIHBIMUA YHCIIaMH"
CrnoBapu (accolMaTUBHBIE MACCUBBI, OTOOpaKeHUs ). XOIII-

29 tabmuukl. [TocTpoeHne angaBUTHO-4ACTOTHOTO CIOBAPS IS
3aJJaHHOT'O TEKCTa

30 [IpakTuyeckas padora o Teme "[loctpoenue andaButHo-
YaCTOTHOTI'O CJIOBaps JIJIs 3aJIaHHOTO TeKCTa"
AHanu3 TeKCTa Ha eCTECTBEHHOM S3bIKe. Bhienenue

31 nocieA0BaTeNbHOCTEN 1Mo mabnony. PerynspHbie BRIpaKeHHUS.
YacToTHBIN aHAN3

0 [TpakTuueckas pabota mo Teme "AHalN3 TEKCTa HA €CTECTBEHHOM
A3bIKe"

33 Creku. AHaIM3 NPaBUIBHOCTU CKOOOYHOI'O BBIPAXKEHUS

14 Boruncnenue apupMeTuueckoro BeIpaKeHUs, 3aIMCAHHOTO B
noctduxcHou hopme

35 [IpakTuyeckas pabora o Teme "Beruncienne apuMeTHaecKoro
BBIPQ)KEHUSI, 3aIMCAHHOTO B MOCT(HUKCHOM hopme"

36 Ouepenu. Vicnonp3oBanue odepenu Al BPEMEHHOTO XPaHEHUS
JTAHHBIX

37 [TpakTuyeckas pabdora no teme "Mcnonap3zoBanue oyepenn”
HepeBbs. Peanuszanus aepeBa ¢ TOMOUIBIO CCBUIOYHBIX CTPYKTYP.

38 JIBonunble (OuHapHBIE) AepeBbs. [locTpoenue nepesa amns
3aJJaHHOTO APU(PMETHIECKOTO BHIPAKECHHS

19 [TpakTryeckas pabdora no reme "Vcnonabp3oBaHue 1epeBbEB IS
BBIUMCIIEHUS apU(METHUECKUX BbIpaXKeHH"

40 PexypcuBHble anroputmel 00xoza aepesa. Vcnonb3zoBaHue cTeka
U odepenu A 06xo/1a iepeBa

41 PexypcuBHbIe anroputmel 00xona aepesa. Vcnonb3oBaHue creka
U ouepean It 00xoja epena

4 Anroputmsl Ha rpadax. [locTpoeHne MUHUMAIBHOTO OCTOBHOTO
JiepeBa B3BEIICHHOTO CBS3HOTO HEOPUEHTHPOBAHHOTO Tpada

43 O6xox rpada B rmyouny. O6xox rpada B IIHMPUHY

44 KonmdecTBo pa3nuyHbIX MyTeH MEXTy BepIIHHAMH

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada




45

Anroput™m JlefKCTphl.

[IpakTrueckas padoTa mo Teme "Bberancienue JIMHbI

46 KpaT4yalIiero myTu MeX1y BepImMHaMu rpada (anroputm
Hetikctpsrn)"

47 Aunroput™m ®@noiina—Y opiiasmia

43 3anauu, peraeMple ¢ IOMOUIbI0 AMHAMUYECKOTO
IPOTPaMMHUPOBAHUS: BBIYUCICHNUE PEKYPCUBHBIX (DYHKITHIA

49 [TpakTrueckas padota mo Teme "Brraucienne peKypcruBHBIX
(GYHKLUH C TOMOILBIO JUHAMUYECKOT0 ITPOrpaMMHUpoBaHus"

50 3anauu, peraeMple ¢ IOMOUIbIO AMHAMUYECKOTO
IPOrpaMMHUPOBAHUS: MOACYET KOJIMYECTBA BAPUAHTOB

51 [IpakTuueckas padora no Teme "[loacyér KomyecTBa BApUaHTOB
C TIOMOIIIBIO IMHAMUYECKOT0 TPOrpaMMUPOBaHUS"

5 3agauu, peraemMble ¢ IOMOIIBIO JUHAMUYECKOTO
IPOTrpaMMUPOBAHUS: 3a/1a41 ONITUMH3ALUU

53 [onsarue o mapaaurmax nporpammupoBanus. O030p SA36IKOB
IpOTrpaMMUPOBAHUS

54 [TonsaTne 06 06BEKTHO-OPHEHTUPOBAHHOM MTPOTPAMMHPOBAHUHT

55 O0BekTsI U Knacchl. CBOMCTBA U METOBI OOBLEKTOB

56 OOBEKTHO-OpUEHTUPOBAHHBIN aHAIIN3

57 [TpakTnyeckas pabora no teme "Vcnoap30BaHne TOTOBBIX
KJIACCOB B Iporpamme"

58 Pa3pabotka nporpamm Ha OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO
oJaxoja

59 [TpakTtnyeckas pabora "PazpaboTka MpocToil MpPOrpaMmsl ¢
UCII0JIb30BaHUEM KJaccoB"
WNnkancynauus. [Ipaktuueckas padora no teme "Pa3paboTka

60 KJIacca, UCIOJIb3YIOLIET0 MHKAIICYIISAIUI0"

61 Hacnenosanue. [Tonumopduzm

62 [TpakTuyeckas pabora no reme "PazpaboTka nepapxuu kiaccos”

63 Cpenpl ObICTpOIl pazpaboTku mporpamM. [IpoextupoBanue
uHTep(deiica noap30BaTeNs

64 [IpoexTupoBanue nurepdeiica mosb3oBaresns

65 Hcnonp30BaHne TOTOBBIX YIPABIISEMBIX JJIEMEHTOB IS
NOCTpOeHUs HTepdeiica

66 [IpakTuueckas padota mo Teme "PazpaboTka mporpamMmel ¢
rpaduueckuM unTepdericom"

67 N3y4enne BTOpOro sA3b1ka IpOrpaMMUPOBAHHUS

68 W3yuenue BTOpOro s3bIKka MporpaMMUpOBaHUs




69

OTaIbl KOMIIBIOTCPHO-MATEMATUYICCKOT'O MOACITIUPOBAHUA

Jluckperusaiys mpu MaTeMaTHYeCcKOM MOJEITUPOBAHUN

70 HENPEPBIBHBIX MPOLIeCCOB. MoaenupoBaHnue ABUKECHUS

71 [TpakTudeckas padora o Teme "MoeaupoBaHue IBHKeHUs"

7 MonenupoBanue Ouonornyeckux cucreM. [Ipaktnyeckas pabora
o TeMe "MoenupoBaHue OMOTOTHIECKUX CUCTEM"

73 Matematuueckue MOJIeH B SKOHOMUKE. BrruncnurenbHbie
SKCIIEPUMEHTBI C MOJEIISIMU
BepositHocTHBIe MOenu. [TpakTuyeckas pabora o Teme

74 "MMuTalinOHHOE MO/ICIMPOBAHUE C TOMOIILI0 MeTOa MoHTe-
Kapino"

75 KommnbrorepHoe MOAEIMPOBAHUE CUCTEM YIIPABIICHUS

76 O6paboTka pe3ynbTaTOB IKCIIEPUMEHTA

77 Tabnuunble (peNAIrOHHBIC) 0a3bl JAHHBIX
[Touck, copTupoBKa M QPUIBTpALIMS JaHHBIX. 3apOChl Ha BBIOOPKY

78 JaHHBIX. 3aIPOCHI ¢ TapaMeTpaMu. Beraucisemsie moss B
3amnpocax

79 [IpakTudeckas padora o Teme "Pabora ¢ ToToBOM 6a30ii JaHHBIX"

20 MmuoroTabanunble 0a3bl JaHHBIX. TUITBI CBSI3EH MEXTY
tabnuamu. Buemnuii kimod. LlenocTHOCTh 6a3bl JaHHBIX

81 [TpakTuueckas pabota mo Teme "PazpaboTka MHOTOTaOIMYHOM
0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 06a3aM JaHHBIX

23 [TpakTuueckas pabota mo Teme "3amnpockl K MHOTOTa0IMYHOM 0aze
NaHHBIX"

84 31k ynipaBnenus gaaasiMu SQL

25 [IpakTuueckas pabora o Teme "YpapiieHHuE TaHHBIMU C
IMOMOIIBIO s3bIKa SQL"

86 Hepensimonnslie 6a3bl JaHHBIX. DKCIIEPTHBIE CUCTEMBI

87 WNHTepHeT-npunoxenus

28 IToHsiTHE O CEpBEPHOMN U KIIMEHTCKOW YacTsX caita. TexHomorus
«KJIMEHT — CEPBEP», €€ JOCTOMHCTBA U HEIOCTATKU

89 OcHogsl si3p1ka HTML

90 [TpakTnyeckas pabora no teme "CoznaHue TEKCTOBOU BeO-
CTpaHHUIIbI"

91 OcHogsl s13p1ka HTML

92 OcHoBwl s13p1ka HTML

93 [IpakTuueckas pabora no teme "Coznanue BeO-CTpaHHUIIbI,

BKITIOYAIOIIEH MYJ'IBTI/IMCIII/II\/'IHBIG 00BEKTHI (pI/ICYHKI/I, 3BYKOBBIC




JTaHHbIE, BUE0)"

94 OcHoBBI KackaaHBIX Tabmu1l ctuieit (CSS) 1
95 [IpakTudeckas padora o teme "OdopmiieHUE CTPAHUIIBI C |
MOMOIIBIO KaCKaAHbBIX TaOIuIl CTUIIeH"
96 Cuenapuu Ha si3bike JavaScript 1
97 Cuenapuu Ha si3bike JavaScript 1
98 ®opMbI Ha BEO-CTpaHULIE 1
99 [TpakTiueckas pabota no Teme "O6paboTka qaHHBIX GopM" 1
100 PaneLueHHe BeO-caiiToB. Ycmyra XocTuHra. 3arpy3ka (aiiios Ha |
cait
Kanpuposanue. cnpasienue nepcrnexktussl. I'nctorpamma.
101 Koppeknus ypoBHeit, koppekius npeta. OdeciBeyrnBaHne 1
[BETHBIX N300paKeHHIA
BBoa n306pakeHuil ¢ UCIOIb30BaHUEM PA3JINYHBIX LIUPPOBBIX
102 ycrpoiicts. [IpakTuueckas pabora no teme "O6pabdoTka 1
nudpoBbIx Gororpaduit”
103 Perymb. Pabota ¢ obnactamu. @unbstpsl. [Ipaktuueckas pabora 1
no teMe "Perymb nudpossix Gororpaduit”
104 MHorocnoiinsle n3o0paxenus. TekcToBble ciou. Macka ciosl. |
Kananpr. CoxpaHeHue BBIZICTICHHON 00acTu
105 [TpakTrueckas padota mo Teme "MHoOrociolnHbie H300pakeHus" 1
106 [HoaroroBka umntoctpanuii s Bed-caiiToB. [IpakTuueckas |
pabota o Teme "AHUMUPOBAHHbBIE H300paKEeHUS"
107 Bekropnas rpaduka. BekTopusamus pacTpoBbIX H300pakKeHUI 1
108 [IpakTuueckas pabora no teme "BekTopHas rpaduka" 1
109 IIpuHIUIIBI TOCTPOCHUS U PEJAKTUPOBAHUS TPEXMEPHBIX MOJEIEH 1
110 [IpakTuueckas pabora no teme "Co3ianue NpocTbIX TPEXMEPHBIX |
Mozenein"
111 Cerounble Moenu. Marepuaibl 1
112 [TpakTnyeckas pabora no reme "Cerounsle Mmoaenn" 1
113 MopenupoBaHre HCTOYHMKOB OCBelleHus. Kamepbl 1
114 [TpakTryeckas pabora no reme "Penaepunr" 1
115 AnnutuBHble TeXHOJOTUU (3D-nipuHTEpHI) 1
116 IlonsATHE O BUPTYaIbHOM PEATBLHOCTH U JOIOJIHEHHOU PEalIbHOCTH 1
117 PeszepBHOE Bpems 1
118 PesepBHoe Bpems 1
119 PeszepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PeszepBHOE Bpems 1




122 PesepBHOE Bpems 1
123 Pe3epBHOE Bpemst 1
124 PesepBHOE Bpems 1
125 PezepBHOE Bpems 1
126 PeszepBHoe Bpemst 1
127 Pe3epBHOE Bpemst 1
128 PeszepBHoe Bpemst 1
129 PeszepBHoe Bpemst 1
130 Pe3epBHOE Bpemst 1
131 PeszepBHoe Bpemst 1
132 Pe3epBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Undpopmaruka (B 2 yactsx), 10 knacc/ [Tonskos K.1O., Epemun E.A.,
OG6mecTBO ¢ orpaHruYeHHOM 0TBeTCTBeHHOCTHhI0O « BMMHOM. JlaGopatopus
3HaHWIY; AKmoHepHoe oouecTBo «M3aarensctBo «lIpocBemienue»

» Uadopmatuka (B 2 wactsx), 11 kmacc/ [Momsixos K.1O., Epemun E.A.,
O61ecTBo ¢ orpaHndeHHoON 0TBeTCTBEeHHOCThIO « BIMTHOM. JlaGoparopus

3HaHUW»; AKImoHepHoe oduecTBo «M3narenscTBO «lIpocBemnieHue»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
M. H. bopoaun. UTHOOPMATHUKA. YMK ans crapuei mkonsi, 10 — 11
KJIACCHl, VIJIYBJIEHHBIN YPOBEHbD. MeTtoanueckoe mocooue s

YUUTENS.

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/python.htm
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