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I[TOACHUTEJIBHAS 3AIINCKA

[Iporpamma no unpopmaruke (yrimyOnE€HHBIN ypOBEHb) HA YPOBHE CPEIHETO
o01iero oopazoBanus pazpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3ybTaTaM OCBOCHHS
OCHOBHOM 0Opa3oBaTelIbHOW MpOTrpaMMbl CpeAHero oOIero oOpa3oBaHus,
npencrasieHHbix B ®I'OC COO, a Takke (denepanbHO pabouelt mporpamMmbl
BOCITUTAHUS.

[Iporpamma 1o uH(pOpMaTHke JIa€T NPENCTaBIECHUE O LEsAX, OO0IIen
CTpareruud OOy4YeHHs, BOCIHMTAHUS M Pa3BUTHS OOy4arOLIUMXCA CpPEICTBAMHU
yuebHoro mpeamera «Hbopmaruka» Ha yrryOIEHHOM YpOBHE, YCTaHABIMBAET
o0s13aTeIbHOE MPEIMETHOE COAEPIKaHuE, ITPEeyCMaTpUBAET €ro CTPYKTYpUpOBaHHE
IO pa3zienaM U TEMaM Kypca, ONpeNesseT paclpeAesIieHUue ero no kiaccam (rogam
U3y4YeHus), Naé€T MPUMEPHOE pacHpelesIeHne y4eOHBIX 4acoB MO TEMaTHYECKUM
paszgenaM Kypca M peKOMEHAyeMyro (IIPUMEpPHYI0) IOCIEI0BATEIbHOCTh UX
U3Y4YEHUS] C Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH
y4eOHOT0 Ipolecca, BO3paCTHBIX 0COOCHHOCTEN 00yUaroIuxcsl.

[Iporpamma no uH(pOpMAaTUKE ONPEALIAET KOJTUUYESCTBEHHbBIE U KAU€CTBEHHbIC
XapaKTePUCTUKU y4eOHOTo Marepualia Jijisl KaKJI0ro roja M3y4yeHus, B TOM 4YHUCIIe
JUISL CONIEPKATEIBHOTO HAMOJHEHUSI Pa3HOTO BUJA KOHTPOJsS (TIPOMEKYTOUHOM
aTTecTalu 00y4arouxcs, BCEPOCCUNUCKUX TPOBEPOUHBIX PaOOT, rOCYAapCTBEHHOM
UTOTOBOM arrtectanuu). [Iporpamma mo wH(opMaTuke SIBISETCS OCHOBOM st
COCTaBJICHHUS aBTOPCKUX Y4YEOHBIX TMpOorpaMM U YYEOHHKOB, TOYPOYHOTO
IJIAHUPOBAHUSI KypCa yUUTEIIEM.

Nudopmaruka B cpegHeM o011eM 00pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OpPMAaTUKM KaK HAyyHOW JUCHMIUIMHBI, HU3ydaroliei
3aKOHOMEPHOCTH MPOTEKAHHS M BO3MOXKHOCTH aBTOMAaTH3alMU UH(POPMAITMOHHBIX
IIPOLIECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHbIE  00JlaCTU  NPUMEHEHUST HWH(POPMATHUKH, TPEKIEC  BCETO
WH(pOpPMaIIMOHHBIC TEXHOJIOTHH, YIIPABJICHUE U COLIMATBHYIO CPepy;

MEXIUCITUTUTMHAPHBIA  XapakTep WHPOPMATUKA U HWHPOPMAIMOHHOM
TSI TETbHOCTH.

Kypc undopmaTuku st ypoBHS cpeaHero o0Iero oOpa3oBaHUs SBISACTCS
3aBEPIIAIOIIMM JSTallOM HEMPEPHIBHOW ITOATOTOBKH OOYYarOIIMXCS B 0O0JACTH
nH()OPMATUKHU 1 HHPOPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, OTTUPAETCS Ha
cofiep’kaHne Kypca HHPOPMATHKH YPOBHS OCHOBHOTO 00IIIEro 0Opa30BaHUSI U OITBIT
MTOCTOSTHHOTO TIPHUMEHEHHUST WH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
na€T TEOPETUIECKOE OCMBICIICHHE, MHTEPIIPETALNIO U 0000IIIEHNE 3TOTO OTBITA.

Pesynprarel  yrmyOn€HHOTO  YpPOBHSI HM3y4eHHMs] y4eOHOro mpenMera
«UHpopmaTukay OpUEHTUPOBAHBI HA TIOJYYEHHE KOMIETEHTHOCTEH IS
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nocieAyomeld mpodecCHoHaNbHON ASATCIBHOCTH B Pa3IUYHbIX oOmacTsax. OHH
BKJIFOUAXOT B CEO4:

OBJIAICHHUC KIIOYCBBIMU ITOHATUSAMHA W 3aKOHOMCPHOCTAMMH, PACIIO3HABAHUC
COOTBCTCTBYIOIIIUX M IMPU3HAKOB u BBaI/IMOCBH?&ef/'I, CITOCOOHOCTH
ACMOHCTPHUPOBATE PA3JIMYHBIC ITOAXOAbI K U3YUCHUIO HBHCHHﬁ, XAPAKTCPHBIX JIA
HN3y4acMOro yqe6H0r0 mpeaMceTa,

YMEHHE pellaTh THUIOBbIE NPAKTUUYECKUE U TEOPETHYECKHE 3aJlauH,
XapakTepHBIE JIJISl KCIOJIb30BAHUS METOIOB U MHCTPYMEHTApUs TAaHHOTO Y4EOHOTO
MpeaMeTa;

HaJINn4uc HpCI[CTaBJICHI/Iﬁ O JaHHOM y‘{€6HOM npecaMeTeC Kak HGJ’IOCTHOﬁ
TCOPHUHN (COBOKYHHOCTI/I TGOpHﬁ), OCHOBHBIX CBA34AX CO CMCKHBIMH y‘I€6HI>IMI/I
npeamMeTamMu.

B pamkax yryOn€HHOro ypoBHS M3y4eHHs] MH(OPMATUKH 00€CIeunBaeTCA
LeJIeHapaBiieHHas NOArOTOBKa 00y4arommxcs K HPOAODKEHHIO 00pa3oBaHUS B
OpraHu3alnugax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS 1O  CHEHUAIBHOCTSIM,
HEIMOCPEICTBEHHO CBSI3aHHBIM € LUQPOBBIMU TEXHOJOTMSMH, TAKUM Kak
nporpaMMHasi MH)XXEHepHs, MH(pOpMalroHHas 0e301acHOCTb, MH(OPMAIMOHHBIE
CUCTEMBbl U TEXHOJIOTUH, MOOWIbHBIE CUCTEMBI U CETH, OOJIbIIME JAaHHBIE U
MallMHHOE OOydYeHHe, TMPOMBIIUICHHBIH HWHTEPHET Bellel, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJIOTUM OEeCHpOBOJHOW CBs3U, POOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUH, CUCTEMBI PACIPEACIIEHHOIO PEECTPA, TEXHOJOTHH BUPTYAJIBHOM M
JIOTITIOJTHEHHOM pEaibHOCTEM.

OcHoBHass 1enp u3y4deHUs ydeOHoro mnpeamera «Wudopmarukay Ha
yI1yOlIEHHOM YPOBHE CpEIHETO 00111eT0 00pa3oBaHus — 00eCTieueHHE JadbHEUIIEeTo
pa3BUTHS MHPOPMAIMOHHBIX KOMIETEHIIMN OOYyYarolerocs, €ro roTOBHOCTH K
KU3HM B  YCIOBHUSX pa3BUBAIomerocs HWHGOPMAIIMOHHOTO OOIIECTBa U
BO3pacTalolield KOHKYPEHIIMM Ha pBIHKE Tpylda. B CB3M ¢ 3TUM u3yyeHUE
uHpopmaruku B 1011 kimaccax qomKHO 00€CTICUUTD:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOTO HA TOHMMAHHWH POJIU
nHOOpPMATUKH, WHOOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTUHA B
COBPEMEHHOM OOIIIECTBE;

C(bOpMI/IpOBaHHOCTB OCHOB JIOTHYCCKOI'O 1 aJITOPUTMHNYCCKOI'O MBIIIJICHU I ;

c(hOpMHPOBAHHOCTh yMEHUH pa3nuyarh (aKTbl W OLEHKH, CPAaBHUBATH
OLICHOYHBIC BBIBOJABI, BUAETb HX CBsI3b C KPUTEPUAMHU OLCHMBAHHUS U CBA3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIECHHOCTE!, ITPOBEPATH HA IOCTOBEPHOCTH U
0000611aTh HH()OPMAIIUIO;

cOpPMUPOBAHHOCTh  MPEJACTAaBICHUA O BIMAHUM  HMH()OPMALMOHHBIX
TEXHOJIOTU Ha JKW3Hb 4YEJNOBEKa B OOLIECTBE, IMOHUMAHHE COLMAJIBHOTO,
DKOHOMMYECKOTO, IOJUTHYECKOTO, KYJBTYPHOIO, HOPUIAUYECKOIO, IMPUPOIHOIO,
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YPrOHOMMYECKOIO, MEJIULIUHCKOTO 151 (U3HOJIOTNYECKOTO KOHTEKCTOB
WH(OPMAIIMOHHBIX TEXHOJOTH;

MPUHSATHE TIPABOBBIX M 3THUECKUX ACTIEKTOB MH(POPMAITMOHHBIX TEXHOJIOTHA,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOJICH, BOBICUEHHBIX B CO3/JaHUE U UCIOJIb30BAHHE
MH(OPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEeHHE UH(DOpMAITUH;

CO3/1aHHME YCJIOBUH Ui Pa3BUTHUS HABBIKOB YYEOHOMW, MPOEKTHOW, HAay4dHO-
UCCJIEIOBAaTENIbCKOM U TBOPYECKOM JEATENbHOCTH, MOTHUBALMHM OOYyYarOLIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yuyebHoro npenmera «MHbopMaTuka» BBIIEISIIOTCS YEThIPE
TEMaTUYEeCKUX pa3iena.

Paznen «IlludpoBas rpamMOTHOCTH» TMOCBAIIEH BOIPOCAM YCTPOWUCTBA
KOMIIBIOTEPOB M JIPYTUX DJIEMEHTOB LU(PPOBOrO  OKPYXKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEACTB ONEPALIMOHHON CUCTEMBI, padoTe B
cetd VIHTEpHET U WCHOJB30BAHUIO HWHTEPHET-CEPBUCOB, HWH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopetuueckue OCHOBBI HMHGOPMATUKM» BKIIOYAET B ceOs
NOHATUUHBIN anmapar WHGOPMATUKHU, BOMPOCHI KOIUPOBAHUS HH(POpPMAIIUH,
u3MepeHus WHGOPMAIMOHHOTO 00BEMA JIaHHBIX, OCHOBBI aJlreOpbl JOTUKU U
KOMIIBIOTEPHOTO MOJIETUPOBAHUS.

Paznen «AnroputMel M NOpOrpaMMHUpPOBAaHME» HANpPaBIEH HAa pPa3BUTHE
ATOPUTMUAYECKOTO MBIIIJIEHUS, pa3pab0TKy aJrOPUTMOB M OLIEHKY UX CIOXKHOCTH,
dbopMHUpOBaHUE HABHIKOB pealiu3alliy MPOTPaMM Ha S3bIKaX MPOTrPaAMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MHpopmanmoHHble TEXHOJIOTHI MOCBSIIIEH BOITPOCaM MPUMEHEHHUS
WH(GOPMAITMOHHBIX TEXHOJIOTUH, PEAM30BaHHBIX B MPHUKIATHBIX MPOTPAMMHBIX
NPOAYKTaX W HWHTEPHET-CepBHCax, B TOM YHUCJIE B 3aJayax aHajau3a JaHHBIX,
MCITIOJIb30BaHUIO 0a3 JTaHHBIX M AJIEKTPOHHBIX TAONHIl IJIsi PELIEeHUs] MPUKIIATHBIX
3ajad.

B nmpuBenénnom nanee copepkanuu yueOHoro mpeamera «Hpopmarrkay
KYPCUBOM BBIJICIICHBI JOTIOJTHUTEIBHBIC TEMBI, KOTOPBIE HE BXOAT B 0053aTEIBLHYIO
nporpaMmy OOy4YeHHs, HO MOTYT OBITh NPEIJIOKEHBI NI U3YUYCHUS OTACIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM O0YyYaIOIINMCH.

VYryOn€éHHbI  ypOBEHb M3yueHUS HMHPOPMATUKA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  Mpoduiisi, OPUEHTHUPOBAHHOTO HA  HWHXCHEPHYIO U
uHOpPMAIMOHHYI0 Ccephbl NEITeIbHOCTH. YIIyONEHHBIA YPOBEHb HW3YUYCHUS
nH()OpPMATUKN 00ECTIEYMBALCT: MOATOTOBKY OOYYarOIIUXCs, OPUEHTUPOBAHHBIX Ha
CHEIHUAIBPHOCTH B 00JacTH HWHOOPMAIMOHHBIX TEXHOJOTHMH W HWHXCHEPHBIC
CHEIUATBbHOCTH, y49acTHE€ B TPOCKTHOW M WCCIEAOBATEIHCKON IeATEeIhHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HANpPABICHUSIMU OTpaciu WHOOPMAIIMOHHO-
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KOMMYHHKAI[MOHHBIX TEXHOJIOIHi, NOATOTOBKY K YYacTHIO B OJIMMIIMAJAX U cAaye
Ennnoro rocynapcTBeHHOTO SK3aMeHa Mo MH(POpMaTHKe.

HOCJ’ICI[OB&T@JIBHOCTB HN3YydYCHHA TCEM B IIPCACIax OAHOIO roaa o6yquH;1
MOJKET OBITH HM3MEHEHa IIO YCMOTPCHUIO YUYUTCIIA IIpU ITOATIOTOBKC pa60qel”4
IIporpaMMmsbl ¥ ITIOYPOYHOI'O INIAHUPOBAHHA.

Oob11ee yrcio 4acoB, pEKOMEHIOBAHHBIX ISl H3y4YEHHsS] HHPOPMATUKHA — 272
yaca: B 10 kitacce — 136 4acoB (4 gaca B HeAenro), B 11 kimacce — 136 gacos (4 gaca
B HEJICIIO).

COAEP)KAHUE ObYUYEHUMA
10 KJIACC
[udposas rpaMOTHOCTH

Tp€6OBaHHH TEXHUKHU 0€30IaCHOCTH Y TUTUCHBI IIpu pa60Te C KOMIIBIOTCPpaMH
U APYI'UMHU KOMIIOHCHTaMH I_[I/I(prBOFO OKPYIKCHHUA.

[TpuHIMIIBI pabOTHl KOMITBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heilimana. ABTOMAaTHYECKOE BBIMIOJIHEHUE MPOrpaMMbl  MPOLIECCOPOM.
OnepatuBHasi, MOCTOSIHHAsE W JOJIrOBpeMeHHass mamsaTb. OOMEH JaHHBIMH C
MOMOIIIbIO KH. KOHTpoJmepsl BHEMTHUX YCTPOMCTB. [IpsiMoil 1OCTyI K HaMsTH.

OCHOBHBIE ~ TEHACHIMM  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapannensHble BEIUUCICHUS. MHOTONPOLIECCOPHBIE CUCTEMBI. CyIIEpKOMIBIOTEPBI.
PacnipenenéHnbple BbIUUCIUTENBHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JaHHBIX.
MoOusnbpHbie LHU(POBBIE YCTPOKWCTBA U MX POJIb B KOMMYHHKaIUsAX. BcTpoeHHble
KOMITbIOTEPBl. MUKPOKOHTpOJUIepbl. POOOTH3MpOBaHHbIE IPOU3BOICTBA.

[IporpammHoe obecrieueHrne KOMIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. BUIbI
pOrpaMMHOT0 oOecreueHusi U uX HaszHauyeHue. OCOOEHHOCTH MPOTPAMMHOTO
oOecrieueHUsT MOOWIBHBIX ycTpoicTB. [lapamienbHoe mporpaMMHUpOBAHUE.
CuctemHoe mnporpamMmmHoe obOecrneuenne. OrnepallMOHHBIC CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsauuss ©  ACUHCTAUISIUUAS — MPOrPAMMHOIO
obecrieueHusl.

daitnoBeie cucteMbl. [IpuHIHMIBI pa3MelieHus U UMEHOBaHHS (HaljioB B
nonroBpeMeHnHo# namsatu. [11a6mons! 115 onucanus Tpymn (Gaiios.

[IporpamMmmHuoe obecnieuenue. JlneH3upoBaHue NporpaMMHOTO 0OeCieueHUs
U IMPpOoBBIX pecypcoB. [IponpuerapHoe 1 cBOOOAHOE NPOrpaMMHOE 00ECIIEUEHNE.
KoMMepueckoe 1 HEKOMMEPUYECKOE UCIIOJIb30BaHUE ITPOIrPAMMHOIO O0ECIIEUEHUS U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, yCTaHABIMBaEMas 3aKOHOJATEIbCTBOM
Poccuiickori @enepanuu 3a HENPAaBOMEPHOE HCIOJIB30BAHUE IIPOTPAMMHOIO
oOecrieueHust U HUGPOBBIX PECYPCOB.
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IIpyuHIMIIBI TOCTPOEHHUSI U allllapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
Ceresble npotokoiel. Cets MHTEpHET. Afpecanus B cetu MHTepHeT. [IpoTokosl
creka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Pa3nenenue IP-cetm Ha moaceTH ¢ moMOIIbI0 Macok Ioacereil. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHrne JaHHBIX O CETEBBIX HACTPOMKaxX KOMIIbIOTEpA.
[IpoBepka Hamuuusi CBS3U C y3JIoM ceTH. OmnpeneneHue MapipyTa JIBHKCHUS
IMaKETOB.

Buaet  gesarensHoctu B cetu  MurtepHer. CepBuchl  MHTepHera.
['eonH(popMaImOHHbIE CUCTEMBI. | €0IOKAIMOHHBIE CEPBUCHI PEATILHOTO BPEMEHU
(HampuMep, JIOKaIUs MOOWJIBHBIX TEIE(POHOB, OIpEIeICHUE 3arpy>KeHHOCTH
aBTOMAarucTpayiel), ”HTEPHET-TOPTOBIIs, OpPOHMPOBAHKUE OUJIETOB U TOCTHHMII.

T'ocynapcTBEHHBIE JIEKTPOHHBIE CEPBUCHI M yCIyTrd. COLMAIBHBIE CETH —
OpraHu3alysi KOJUIEKTUBHOTO B3aMMOJAEWUCTBUS M oOMeHa aaHHbIMH. CeTeBoii
ATUKET: TpaBWja MOBeAeHUs B KuOeprnpocrpaHcTBe. [Ipobiema MOATMHHOCTH
noJiyueHHoU nHpopmaru. OTKpbITbIE 00pA30BATEIbHBIE PECYPCHI.

TexHOTEHHBIE W SKOHOMHYECKHE YTPO3bI, CBS3aHHBIE C WCIOJIb30BaHUEM
HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TeXHONOrui. OOmme mpoOieMbl 3alluThl
nHpopManu 1 nHGOpMaIIMOHHON Oe3omacHoCcTH. CpencTBa 3anuThl HHQOpPMAIUU
B KOMITbIOTEPaX, KOMIIBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH(POPMAITMOHHBIX
cucremax. I[IpaBoBoe oOecrieueHre HHGOPMAITMOHHON 0€30ITaCHOCTH.

[IpenoTBpamieHe  HECAHKIIMOHMPOBAHHOTO  JOCTyna K  JINYHOM
KOH(pUACHIIMATbHOW HMH(pOpMAIKU, XpaHSAUIECs HAa MEPCOHAIBLHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpeqoHocHOe mporpaMMHOE 0OecredeHrue U CroCOObI
OOppOBbl C HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHuzanus JHYHOTO apXHuBa
uHdopmarmu. PezepBraoe xornupoBanue. [laponbHas 3amnura apxusa.

udppoanue naHHbIX. CUMMETpUYHBIE W HECUMMETPUUYHBIE MIUQPBHI.
[udper npoctoit 3amensl. [Mudpp Lesaps. udpp Buxkenepa. Anroputm
mdpoBanust RSA.

TeopeTndeckre 0CHOBBI HHPOPMATHKA

WNudopmarius, nanueie ¥ 3HaHUSA. MHGOpMaIMOHHBIE ITPOLIECCHI B IIPUPOJIE,
TEXHUKE U OOIIIECTBE.

HemnpeppiBHBIE W JTUCKPETHBIC BEJIMYMHBI W CUTHaNBL. HeoOXomumocTh
JTUCKpeTH3auy WH(POpMAIuu, TMpeAHA3HAYCHHOW /IS XpaHCHWs, Tepenavyd Hu
00paboTKH B IUPPOBHIX CHCTEMAX.

JIBomuHoe komupoBaHue. PaBHOMEpHBIE W  HEPAaBHOMEPHBIE  KOJIBI.
JlekonupoBaHue COOOIICHUMN, 3alMCAHHBIX C TMOMOIIBI HEPABHOMEPHBIX KOJOB.
Yenosue @ano. I[locTpoeHrne OMHO3HAYHO JEKOJAMPYEMBIX KOAOB C MOMOIIBIO
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nepesa. EnquHuibl n3mMepeHus konuyecTBa MH(popMaru. ApaBUTHBIN MOAXOI K
OLIEHKE KOJIM4eCcTBa HH(POPMAITIH.

Cuctembl cuucnenus. Pa3BépHyTas 3amuch LENIbIX W APOOHBIX YHUCENT B
MO3UIIMOHHON cucTeMe cuucieHus. (CBOWMCTBA MO3UIMOHHOW 3aluCH YUCHa!
KOJIMYECTBO IU(Dp B 3alucH, MPU3HAK JEIUMOCTH YHCJIAa HA OCHOBAaHUE CHUCTEMBI
CUMCIICHUS. AJITOPUTM NEPEBOMA LEIOr0 Yucia U3 P-M4HONM CUCTEMBI CUMCIICHUS B
NECATUYHYI0. AJITOPUTM TIepeBoja KOHEYHOW P-myHOM apo0u B NECATHUYHYIO.
AJITOpUTM NIEPEBOIA LETIOTO YUCIA U3 JECITUIHON CUCTEMBI CUUCIICHUS B P-nuHyt0.
[TepeBoa KOHEUHOM JecATUYHOW apoOu B P-munyro. JIBomdHas, BOCbMepUYHAs U
IIeCTHAAIATEPUIHAS CUCTEMbI CUMCIICHHUSI, CBSI3b MEXIy HUMU. ApudmeTndeckue
Oonepalry B IO3UIHAOHHBIX CHCTEMAX CYUCICHUS. [poWdYHasi ypaBHOBELICHHAsS
CHUCTEMA CUUCIICHUS. JIBOMUHO-IECATUYHAS CHCTEMA CUUCIICHUA.

KomupoBanue TtekctoB. KomupoBka ASCII. OpnoGaliTHBIE KOAMPOBKH.
Cragmapt UNICODE. Komuposka UTF-8. Omnpenencaue wuHGOPMAIIOHHOTO
00BbEMA TEKCTOBBIX COOOIIICHHUIA.

KomupoBanne  wu3oOpakenuit. OuneHka  UH(GOPMALMOHHOTO  00BEMA
rpauUecKux JaHHBIX MPH 33JJaHHBIX Pa3pEUICHUU U ITTyOMHE KOJUPOBAHUS [BETA.
[IBeToBBie MOaenu. BektopHoe komupoBanue. Dopmarbl rpaduueckux ¢Gansos.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. OnieHka HHPOPMAITMOHHOTO 00bhEMA 3BYKOBBIX JTaHHBIX
IIPY 33JaHHBIX YaCTOTE TUCKPETU3ALNU U PA3PSIAHOCTH KOJIUPOBAHUA.

Anrebpa noruku. IloHarne BbICKa3blBaHUs. BbICkas3biBaTenbHBIE (POPMBI
(npenukatel). KBaHTOPBI Cy111€CTBOBAHMS U BCEOOLTHOCTH.

Jlornueckue omepanun. TaOmauikl UCTUHHOCTH. JIOTMYECKUE BBIpaKEHUS.
Jlornyeckue ToxaecTBa. Jloka3aTeabCTBO JOTMYECKUX TOXKACCTB C IOMOIIBIO
TaOJIUI] MICTUHHOCTH. JIorMueckue orepanuy 1 orepalny HaJ MHOKECTBAMU.

3aKoHbI anreOpbl JIOTMKU. ODKBUBAJICHTHbIE MPEOOPa30BAHMS JOTUYECKHUX
BbIpakeHUU. JIornueckue ypaBHEHNsI U CUCTEMBI YPABHEHHM.

Jlormueckue (GyHKIUU. 3aBUCHMOCTH KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHUX
GYHKITUH OT KOJIMYeCTBa apryMeHTOB. [loHbBIE cUCTeMBI JIOTHYECKUX (QYHKITUH.

Kanonnueckue  ¢gopmbl  jormueckux  BblpakeHuil.  CoBepllIeHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIE HOpPMallbHbIe (DOPMBI, QJITOPUTMBI HX
MOCTPOEHHUSI 10 TAOJIUIIE UCTUHHOCTH.

Jlornueckue »sieMEHTBHl B coctaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psannasiii cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKUX JJIEMEHTax I10
3aJaHHOMY JIOTUYE€CKOMY BBIPOKEHUIO. 3alKCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOU CXEME.
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[IpencraBnenne UENbIX YMCEN B MaMITH KomIbioTepa. OrpaHu4eHHOCTb
JMara3oHa 4YuCeJd NpU OTPaHMYCHHHM KojinuecTBa pa3psanoB. IlepenonHeHue
pa3psiHON ceTku. be33HakoBble M 3HAKOBBIE JIaHHBIC. 3HAKOBBIM OUT. JIBOMUYHBIN
JIOTIOJIHUTEJIbHBIN KOJI OTPUIIATEIBHBIX YHCEIL.

[ToGuToBbIe joruueckue omnepanuu. Jlorudeckuit, apudMeTHYECKUN U
nukiandeckuit  capuru. IllIudpoBanne ¢ TMOMOIIBI0O TOOUTOBOM —omeparuu
«uckimouaroriee MJIN».

[IpencraBiieHrie BEIIECTBEHHBIX YKCEN B MaMSTH KOMIbIOTEpA. 3Hayalas
4acTh W TOPSANIOK 4Ymclia. /[Mama3oH 3Ha4eHMA BEMIECTBEHHBIX yucen. [Ipobmempl
XPAaHECHUSI BEUIECTBEHHBIX YHCEIN, CBSI3aHHBICE C OIPAHUYCHHEM KOJIMYECTBA
pa3psaoB. BeimosiHeHWE omnepanuii ¢ BEHICCTBEHHBIMHU YHCIAMH, HAKOIUICHUE
OImMOOK MPU BBIYUCIICHHSIX.

AJTOpPUTMBI U IPOTPAMMHUPOBAHUE

OnpeneneHue BO3MOXKHBIX PE3YJAbTATOB PabOThI MPOCTEUIIUX AJITOPUTMOB
YOPABJICHUS] HCIOJIHUTENIIMH W BBIYMCIUTENBHBIX aaroputmoB. OrmpeaeneHue
MCXOJIHBIX JAHHBIX, TPU KOTOPBIX aJITOPUTM MOXKET J1aTh TPeOyEeMbIN pe3ybTar.

Oramnbl pemeHns 3aAad Ha KOMIIbIOTepe. MHCTpyMEHTaNIbHBIE CpPENCTBA:
TPaHCIATOp, OTIAAUUK, npodumupoBuMK. Kommwisauus W HHTEpOpeTanus
porpaMm. BupTyanbHble MAIIMHBI.

WNurterpupoBanHas cpeaa pa3paboTku. MeToasl OTIagKU ITPOTrpPaMM.
Hcnonb3oBanue TpaccupoBOYHBIX Tabmuil. Omiamounbiii BeiBoj. [lomiaroBoe
BBINOJIHEHUE ITpOrpaMMbl. TOUkHu ocTaHoBa. [IpocMOTp 3HaYEHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHsbIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHBIE, CHMBOJIbHBIE, JIorTH4ueckue. BeTtBnenus. CioxxHbIe
ycnoBus. Lukibel ¢ ycnoBuem. Llukibl mo nepeMeHHo. BzamMo3aMeHsS€MOCTb
pa3IMYHBIX BUIOB LMKIOB. MHBapmanT 1ukia. CocCTaBlieHHME IUKIA C
MCIIOIB30BAHUEM 3apaHee ONPEAEIEHHOTO HUHBAPHAHTA IIUKJIA.

JIokymMeHTHpOBaHUE IIPOrpaMM. Hcnonb3zoBanue KOMMEHTapUEB.
[TogroroBka onvcanus NporpaMmbl U MHCTPYKLHAH JJISI TIOJIb30BATEIIS.

AnropuT™Mbl 00pabOTKU HATypalbHBIX YKCEJl, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaX CUMCIICHUS: pa30UeHNE 3alIMCH YUCia Ha OT/IeTbHbIE U(PBI, HAXOKACHHUE
CYMMbl WM TMpOM3BEACHUS HUPP, HAXOKICHHE MAKCUMaJbHON (MUHHUMAJILHOW)

uupsI.

HaxoxneHnne Bcex mpocCThIX 4Kces B 3aJaHHOM Juana3oHe. [Ipencrasienue
Yyucia B BUAEC HA00Opa MPOCTHIX COMHOKHUTENCH. AJITOPUTM OBICTPOTO BO3BEIICHUS B
CTEIICHb.

O6paboTka TaHHBIX, XpaHAIuXcs B daitax. TekcToBbie U JBOMYHBIC (DAIIIHI.
daitnoBrie mepeMennbie ((paitioBeie ykazarenu). Utenue u3 daitna. 3amuch B haiii.
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Pa3buenue 3anaun Ha nmoazanaqu. [loanporpamMmel (porieaypsl U GyHKIIUH).
Pekypcus. PexkypcuBHble 00BEKTHI ((ppaxTanbl). PekypcuBHbIE HpoLenypbl U
¢yukumu. Micnonp3oBaHue cTeka AJi OpraHU3al[ii PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CcTaHIapTHOW OWMONMOTEKH S3bIKa MPOrPAMMHUPOBAHMUS.
[TonkiroueHre OMOIMOTEK MOANPOrpaMM CTOPOHHUX IPOU3BOAUTENCH. MOmyIbHBIN
MPUHITUI TOCTPOEHUS ITPOTrpamM.

Yucnennsie MeTobl. TouHOE 1 IPUOIIKEHHOE pelIeHus 3a1a4u. YncieHHbIe
METOJbl PEHICHUs] YpaBHEHUI: MeTonx mnepedopa, METOJ MOJOBHHHOIO JIEJIEHUS.
[Tpubnmm>xéHHOE BBIYMCIICHHE JIMH KPUBBIX. Bprumcnenue momaneit ¢uryp c
MOMOIIBIO YHUCIEHHBIX METOJOB (METOA MPAMOYTOJbHUKOB, METOH TpPAIELHi).
[louck wmakcumyma (MHUHUMYMa) QYHKIUM OJHOM TIEPEMEHHOW METOAOM
IIOJIOBUHHOTO JIEJICHUS.

OOpaboTka CHUMBOJIBHBIX JaHHbIX. BcTpoeHHble  (QyHKIUM  s3bIKa
IPOrpaMMUPOBAHUS i1 OOPaOOTKH CUMBOJIBHBIX CTPOK. AJTOpUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSABJIEHNUI CHMBOJIA B CTPOKE, pa30HeHHe
CTPOKH Ha CJIOBA IO MPOOETbHBIM CHUMBOJIAM, MOUCK MOJACTPOKH BHYTPHU JTaHHON
CTPOKH, 3aM€Ha HalJIEHHOW MOACTPOKH Ha JPYTYIO CTPOKY. | eHepanus Bcex CloB B
HEKOTOpOM  andaBuTe,  YIOBJIECTBOPSAIOIIMX  33JaHHBIM  OTPAHUYECHUSIM.
[IpeobpazoBaHue uncaa B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M IIOCIEIOBATEILHOCTH 4YHCEN. DBpIuncieHne 0000MEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MaCcCHBA MIIM YUCJIOBOM IMOCIICIOBATEILHOCTH (CYMMBI,
MIPOM3BENICHUS, CPEAHEro apu(PMEeTHYEeCKOro, MHHUMAJIBHOTO M MaKCHUMaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YIOBJICTBOPSIOMIMX 3aJJaHHOMY YCJIOBHIO).
JIMHENHBIN NONCK 3aJaHHOTO 3HAUYCHUS B MACCHBE.

CoptupoBka ofHOMEpHOTO MaccuBa. [IpocTeie METOIBI COPTUPOBKH (METON
nmy3bIpbKa, METOA BBIOOpa, COPTHpPOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
brictpasi coptupoBka MaccuBa (anroput™m QuickSort). J[BouuHBIN MOUCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIByMepHble MacCUBbl (MaTpHIlbl). AJITOPUTMBI O0OpPAOOTKH JBYMEPHBIX
MacCHBOB: 3aIlOJIHEHUE ByMEPHOTO YMCJIOBOIO MAacCUBa I10 3a/laHHBIM IIPABHJIAM,
MOKMCK AJIEMEHTa B JBYMEPHOM MacCHBE, BBIYMCIEHHE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JEMEHTOB JBYMEPHOI'O MAacCHBa, IMEPECTaHOBKA CTPOK M CTOJOLIOB
JIBYMEPHOT'O MacCHUBa.

Nudopmarmonabie TEXHOIOTUU

TexcToBeiii mpoueccop. PenaktupoBanue u ¢dopmarupoBanue. [IpoBepka
opdorpadun u rpammaruku. CpeAcTBa IMOUCKA M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnomp3oBanne — ctuneid.  CTpyKTypHpOBAaHHBIE — TEKCTOBBIE
nokyMeHThl. CHOckM, oriaBieHue. KosuiektuBHass paboTra ¢ JTOKyMEHTAMHU.
HHCTpyMEHTBI pelieH3UpOBaHUs B TEKCTOBBIX Iporeccopax. OOmayHble CEpPBUCHL.
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Henosas nepenucka. Pedepar. [IpaBuna nuTupoBaHusi HICTOYHUKOB U 0(OPMIICHUS
oubmmorpadudecknx ccbutok. OdopmileHHe CIHUCKa JTUTEPaTyphl. 3HAKOMCTBO C
KOMIBIOTEPHOW BEPCTKOM TEKCTa. TEXHMYECKHE CpEACTBa BBOJA TEKCTA.
Crienmanu3upoBaHHbIEC CPECTBA PEAAKTHPOBAHMS MATEMATHUECKUX TEKCTOB.

AHamu3 naHHbIX. OCHOBHBIE 3a/1a4M aHAIM3a JaHHBIX: IIPOTHO3UPOBAHME,
KJacCUpuKanus, KilacTepusalus, aHaiu3 OTKiIoOHeHuH. IlocienoBarenbHOCT
pelIeHus 3ajad aHajiu3a JaHHbIX: cOOp MEPBUYHBIX JIaHHBIX, OYUCTKA U OLEHKA
KauecTBa JIAHHBIX, BBIOOp W/WJIM MOCTPOECHUE MOEINH, NMpeoOpa3oBaHUE JaHHbIX,
BHU3yaJU3allisl JAaHHBIX, MHTEpIIpeTalus pe3yasraroB. IIporpamMMusle cpencTsa U
UHTEPHET-CEPBUCHI 711 00paOOTKHU U MPENCTaBICHUs JTaHHBIX. bombIne naHHbIE.
MammnHoe o0yuyeHue. IHTeeKTyaIbHbIN aHAIU3 JaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO JEKTPOHHBIX TaONuIl. BhIUuCICHHE CyMMBI,
CpeHero apu(pMeTuyecKoro, HauOOoJbIIEro (HAMMEHBIIIET0) 3HAYCHUS JTUana3oHa.
Boruncnenne kodd@duiMeHTa KOppesiuu JABYX psAaoB AaHHbIX. [locTpoeHue
CTOJIOYAThIX, JUHEHYAThIX M KPYroBbIX auarpamm. llocTpoenue rpadukoB
bynkiuit. [lonbop nuHuM TpeHaa, penieHue 3aad MporHo3upPOBaHUSL.

YucnenHoe pelleHHe ypaBHEHHWH ¢ IOMOLIbI0 IogdOpa IMapamerpa.
OnTrMu3anys Kak IMOMCK HAaWIydIlIero pelieHus B 3aJaHHBIX ycinoBusax. LlemeBas
GyHKUMsA, orpaHndeHud. JIokaabHbIe U NIOOATBHBI MUHUMYMBI LIEJIEBON (DYHKIUU.
Pemenue 3a1a4 oNTUMU3aLKUN € TOMOIIBIO 3JEKTPOHHBIX TAOHII.

11 KITACC
TeopeTnueckrue 0CHOBBI HHPOPMATUKU

TeopeTnueckue mMOMXOABI K OIEHKE KOJIMYECTBAa HH(pOpMAIMU. 3aKOH
agnutuBHOoCTH HHGopManuu. Popmyna Xaptiu. MHdopmarus U BEpOSTHOCTS.
®opmyna lllennona.

Anroput™bl cxkatus JgaHHbiX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. Aroputmsl cXaThsi JaHHBIX C MOTEPSIMU. YMEHBIIEHUE TITyOUHBI
KoIupoBaHus 11BeTa. OCHOBHBIE UaeH anroputmoB cxarust JPEG, MP3.

CxopocTh mepedauyd JaHHBIX. 3aBUCHUMOCTh BpPEMEHHM Iiepeayud  OT
nHpopMamMOHHOT0 00BEMA JAaHHBIX M XapaKTEPHUCTHK KaHaja CBs3W. [IpuuuHBI
BO3HUKHOBCHHUS OIMMOOK TMpu Tiepedade AaHHBIX. Kombl, IMO3BOJISIONINC
OOHapy>XMBaTh M HCIPABISATh ONIMOKH, BO3HHUKAIOIIUME MPU Tepeaaye JTaHHBIX.
Paccrosinne Xammunra. KonupoBanue ¢ mopropenueM 0utoB. Konbl XsoMMuHTa.

Cuctembl. KOMIOHEHTBI CHCTEMBI M HX B3aumonaeicTeue. CUCTEMHBIN
s dexT. Ypapnenue kak nHPOpMaImoHHbIH rporecc. OOpaTHas CBS3b.

Monenu u monenupoBanue. Llens MoaenupoBanusi. COOTBETCTBUE MOJIEIU
MOJICJIUPYEMOMY OOBEKTY WJIM TIpOIleccy, Ieiau MoaeaupoBanus. Dopmanuzaius
MPUKIIAAHBIX 33]1a4.
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[IpencraBnenue pe3yabTaToOB MOJAEIUPOBAHUS B BHUIE, YIOOHOM IS
BOCITPUSATHS YelIOBEKOM. | padpuaeckoe mpeacTaBieHne TaHHBIX (CXEMBI, TaOJHIIbI,

rpadukmn).

I'padpi. OcHoBHbIe IOHATHS. Buasl rpados. Onucanue rpagoB ¢ TOMOUILIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHUIl, CIUCKOB CMEXHOCTH. Perenue
AITOPUTMUYECKUX 3a7lad, CBS3aHHBIX C aHajau3oM TpadoB (IIOCTpOCHHE
ONTUMAJIBHOTO IYTH MEXJIy BeplIMHaMu rpada, OIpeaeseHne KoJIudecTBa
Pa3IMYHBIX MyTeW MEXly BEPIIMHAMHA OPUEHTUPOBAHHOTO AllMKINYECKOTOo rpada).

HepeBws. bunaprnoe nepeBo. [lepeBbs moumcka. CrmocoOwl 06xoma aepesa.
[IpencraBienue apudMeTUIeCKUX BBIpAXKEHUHN B BHUJE AepeBa. [JUCKpEeTHBIE UTPbI
JIByX UTPOKOB ¢ mojHou uHdopmanueit. [loctpoenue nepesa nepedbopa BapuaHTOB,
OINKCaHUE CTPATETUU UTPhl B TAOIMYHON (opMe. BrIUrphILIHBIE U POUTPHILIHBIE
NO3ULIMN. BBIMTPBIIIHBIE CTpATErUy.

CpencrBa MCKYyCCTBEHHOIO MHTEIUIEKTA. CepBUCHI MAIIMHHOTO MEPEBOJA U
pacno3HaBaHus YCTHOW peud. KorHuTuBHBIE cepBHCHl. MeHTHUKALMSA U TTOMCK
M300paKEeHUM, pacro3HaBaHUe I, CamooOyuaronuecs CHUCTEMBI.
M cKyCCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX MIpax. Vcrmons30BaHWE METONOB
MCKYCCTBEHHOI'O MHTEIJIEKTa B 0Oydarommx cucteMax. Mcmonb3oBaHue METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B poboToTrexHuke. MHTepHeT Bemien. IlepcnexkTuBbl
Pa3BUTHS KOMITBIOTEPHBIX UHTEIUIEKTYaJIbHbBIX CUCTEM. HEeHpOHHBIE CeTHh.

AJNTOPUTMBI U TPOTPAMMHUPOBAHUE

Qopmasm3annss  NOHATUSA  anroputMa. Mammuaa  TeropuHra  Kax
YHUBeEpcalbHasi MOZeNb BeunciieHnil. Tesuc Yépua—Trropunra.

OreHKa CI0KHOCTH BBIUMCICHUN. Bpemsi paboThl U 00bEM HCTIONB3yEeMON
naMmsiTH, HUX 3aBUCUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OlleHKa
ACUMIITOTUYECKOW  CIIO)KHOCTH ~ QJITOPUTMOB. AJITOPUTMBI  MOJTMHOMHUAIBHOMN
cinoxHoctu. [lepebopHbie aroputmel. [IpuMepsl pa3IuyHbIX aATOPUTMOB PEIICHUS
OJTHOM 3a/1a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIOKHOCTD.

[Touck MmpoCThIX YHMCET B 33a/IaHHOM JMANa3OHE C IMOMOIIBI0 aJIropuTMa
«perieTo DparocheHay.

MHuoropa3psiiHbIe TIeble YUCIIa, 3a/1a491 ITMHHOW apu(METHKH.

CnoBapu (accollMaTUBHBIE MAacCHUBBI, OTOOpa)keHus). XAUI-TaOJIUIIbI.
ITocTpoenue anaBUTHO-4ACTOTHOTO CJIOBApPS IS 33JAHHOTO TEKCTA.

Crexkn. AHanmu3 TPaBUIHBHOCTH CKOOOYHOTO BBIpAXCHHS. Bbruncienue
apu(pMETUIECKOTO BBIPAKECHHUSI, 3aMMCAHHOTO B MOCT(PUKCHOU Popme.

Ouepenu. Mcnions3oBanue odepeau Ajisi BPEMEHHOTO XPAHEHUS TaHHBIX.
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Anroputmbl Ha rpadax. IlocTrpoeHrne MUHMMaJIBHOTO OCTOBHOIO JEpeBa
B3BEIICHHOTO CBSI3HOTO HEOPHEHTUPOBAHHOTO Tpada. KoimuecTBo pa3imuuHBIX
nyTeld MEXIy BepUIMHAMH OPUEHTHPOBAHHOTO AIMKINYECKOTO Trpada. AJIroput™m
JIeHUKCTpBL.

HepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CChUIOYHBIX CTPYKTYP. JBoUyHBIE
(bunapubie) gepeBbsi. [locTpoeHue nepeBa s 3aJaHHOTO apU(PMETUUYECKOTO
BbIpakeHUs. PexypcuBHbBIE anropuTmbl 00xoma nepesa. Mcmonb3oBaHue cTeka U
odepenu A 00Xo/a epeBna.

JluHaMu4yeckoe MpOrpaMMHpPOBAaHME KAaK METOJ pELICHHd 3adad C
COXPAHEHHEM INPOMEXYTOUHBIX PpE3YJIbTAaTOB. 3aJayd, pPEIIaeMble C IOMOIIBIO
JTUHAMUYECKOTO TMPOrPaMMHPOBAHUA: BBIUMCICHUE PEKYPCUBHBIX (DYyHKLHUM,
NOJICYET KOJINYECTBA BAPUAHTOB, 3a7a4l ONTUMU3ALINN.

[Tonsite 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpPOBaHUU. OOBEKTHI U
kjaccel. CBolicTBa U MeTOnbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAJIM3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO IOAXOA.
WHuKancynsuus, Hacae10BaHue, OJIUMOPPU3M.

Cpensl ObicTpoii pazpaboTku mporpamm. [IpoextupoBanue unTepdeiica
noJsib3oBaresi. Mcrnonp30BaHue rOTOBBIX YIIPABIISEMBIX DJIEMEHTOB JIJIsl TOCTPOCHUS
uHTepdeiica.

O630p  sa3bikOB  mporpammupoBanus.  [loHstme o  mapaaurmax
IIPOTPaMMHUPOBAHUSL.

NudopmarmonHbie TEXHOIOTUU

Otanbkl  KOMIBIOTEPHO-MAaTEMATUUECKOTO  MOJCIMPOBAHUS: TTOCTAHOBKA
3a/1a4u, pa3paboTKa MOJICIIH, TECTUPOBAHUE MOJIETH, KOMITBIOTEPHBIN SKCTIEPUMEHT,
aHaJIU3 pe3yIbTaTOB MOJAEIUPOBAHUS.

Jluckperrzanuss TIpU MaTEMATUYECKOM MOJAECIUPOBAHUM HEMPEPHIBHBIX
nporieccoB. MonenupoBaHue B KEHUS. MoienupoBaHie OMOJIOTHYSCKUX CUCTEM.
Maremarnyeckue MoOJEIM B SKOHOMHUKE. BBIUHCIUTENIBHBIE SKCIEPUMEHTHI C
MOJICJISIMH.

O6paboTka pe3ysbTaToB dKCIepuMeHTa. MeToj HaWMEHBITUX KBaJparoB.
OleHKa 4YHCIOBBIX TIapaMETPOB MOJCTUPYEMBIX OOBEKTOB M  IIPOIIECCOB.
BoccTaHoBIeHHE 3aBUCUMOCTEN 10 PE3YJIbTaTaM dKCIICPUMEHTA.

BepostHoctHeie  Momenu.  Mertogel Monte-Kapno.  Mmuranmonnoe
MonenupoBanne. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabmuunble (pensuMOHHBIC) 0a3bl JaHHBIX. TalOnuia — TpeacTaBiIeHUE
cBelleHUM 00 OMHOTHIHBIX oObekTax. Ilome, 3ammch. Kirou Tabmmipel. Pabora c
rOoTOBOM 0a30M JaHHBIX. 3anojgHeHue Oa3bl JaHHbIX. [louck, copTupoBKa u
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bunbTpanys JaHHBIX. 3ampochl Ha BBIOOPKY JAHHBIX. 3alpoChl C MapamMeTpamu.
Brruncnsiembie nosist B 3apocax.

Mmuororabnuunbie 6a3bl JaHHBIX. THIIBI CBsA3EH MExX Ty Tabnuiamu. BHemnui
kitod. [{enoctHOCTh 0a3bl JaHHBIX. 3alIPOChl K MHOTOTAOIMYHBIM 0a3aM JaHHbIX.

HNuTepHer-nipunoxenus. [IoHATHE O CEpBEPHON M KITMEHTCKOM YacCTsX CauTa.
TexHonorus «KIMEHT — cepBep», €€ JOCTOMHCTBA M HenocTarku. OCHOBBI S3bIKa
HTML u kackagnapix Tadmui ctuieit (CSS). Cuenapun Ha si3b1ke JavaScript. @opmbl
Ha BeO-CTpaHHUIIE.

Pa3menienue BeO-caifToB. Yeiryra XocTuHra. 3arpyska ¢haijaoB Ha CauT.

BBoa m300pakeHui ¢ MCHOJB30BAHUEM PA3JIMYHBIX LHU(PPOBBIX YCTPOWCTB
(udpoBbIX (QoToanmaparoB U MHUKPOCKONOB, BUAECOKAMEpP, CKAHEPOB M JPYrUX
yctpoiicTB). ['paduueckuii pegakrop. Paspemenue. Kagpuposanue. Mcnpasnenue
nepcriektuBbl.  I'mcrorpamma.  Koppekuwst  ypoBHEW, KOppeKUus  LBETA.
OObecBeurBaHUE LBETHBIX N300pakeHui. Petymib. Pabora ¢ obnactsamu. @UnbTpsl.

MHorocinolinple n3o0paxkeHusi. TekctoBele ciou. Macka cios. Kanambl.
CoxpaneHue BblJieJIeHHON oOnactu. [loaroroBka wiutrocTpaiuii i BeO-CalTOB.
AHMMUPOBAHHBIE U300paKCHUS.

Bekropnas rpaduka. IlpumurtuBbl. 3MeHeHHEe MOpsAKAa 3SIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [pynnupoBka. Kpuble. @opmarsl BEKTOPHBIX
pucyHkoB. Mcrionb30BaHne KOHTYpOB. BekTopu3zaius pacTpoBbIX U300paKEHUH.

IIpyHIMOBI TOCTPOEHHMS W PENAKTUPOBAHUS TPEXMEPHBIX MOJIEIEH.
Cerounble momenu. Marepuaibl. MoIEIUpPOBaHHE HCTOYHUKOB OCBELICHMS.
Kamepbl. ApautuBHble TexHodoruu (3D-mpuntepsl). [loHsiTHE O BUpPTyasbHOU
PEaIbHOCTH U TOIIOJHEHHON PEAIBHOCTH.

IJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHIS 1IPOI'PAMMBI 110
MH®OPMATHUKE (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEIHEIO
OBILEI'O OGPA3OBAHNUA

JINMHHOCTHDBIE PE3VJIBTATBI

JIM4HOCTHBIE  PE3ylbTaThl  OTPAXAIOT TOTOBHOCTH U CIIOCOOHOCTH
o0OyJaromuxcsi PyKOBOACTBOBATHCS C(POPMUPOBAHHONW BHYTPEHHEH TO3HIIHEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTALMM, NO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
o0IIecTBa, pacUIMPEeHNe KU3HCHHOTO OMBITa W OMbITa JAEATEIHLHOCTH B MPOIECCe
peanu3alid  CpeACTBaMU  ydeOHOTO TpeaMeTa OCHOBHBIX  HampaBleHUUN
BOCIIUTATEIIbHON AEATEILHOCTH.

B pesynprare uszydeHuss HHPOPMATUKA HA YPOBHE CpEAHEro OOIIero
oOpa3oBaHusi y oOydaromierocsi OyayT chOpMHUpPOBAHBI CIEAYIONINE JMYHOCTHBIE
pE3YIBTaThI:
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1) rpaskqaHCKOTO BOCTIMTAHUS:

OCO3HAHME CBOUX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, yBa)KCHHE
3aKOHA W TPaBOMOpSAIKA,  COOJIOEHHE  OCHOBOMNOJAraloluX  HOPM
MH(OPMAIIMOHHOTO TIpaBa U UHPOPMAITMOHHONW 0€30MaCHOCTH;

IFOTOBHOCTb IIPOTHUBOCTOATHL HACOJIOTMH JSKCTPEMU3MA, HAIIUMOHAJIN3MA,
KCGHO(l)O6I/II/I, AUCKPUMHWHAIIUKU 110 COLHAJIBHBIM, PCIIMITMO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM IIPHU3HAKAM B BUPTYAJIbHOM IIPOCTPAHCTBC,

2) IMaTPUOTHYICCKOI'O BOCIIUNTAHUA:

[ICHHOCTHOE OTHOILIEHHE K UCTOPUYECKOMY HACIIEANIO, TOCTH)EeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHIX, TIOHUMAaHHUE 3HAYCHUS WH(OPMATHKHU KaK HayKU
B KU3HH COBPEMEHHOI'0 OOLIECTBA;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBE/ICHHUS,

CIOCOOHOCTh OLICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B CETU
HNHurepHerT;

4) OCTCTHYCCKOI'O BOCIIUTaHMS .

ACTETUYECKOE OTHOLIEHWE K MHPY, BKJIIOYAas JOCTETHKY HAydyHOIO U
TEXHUYECKOTO TBOPUECTBA;

CITOCOOHOCTH BOCIIpHUHUMATh Pa3JIMYHBIC BHUJIbI HMCKYCCTBA, B TOM YHCJIC
OCHOBAHHOI'O HAa UCIIOJIb30BaAHUH I/IH(i)OpMaHI/IOHHI)IX TGXHOHOFHﬁ;

5) puznueckoro BOCIUTaHMUS:

chopMHUPOBAHHOCTh  370POBOTO W Oe3omacHoro  obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO, B TOM YHCIIC 32 CUET COOTIONCHUS
TpeOoBaHMi  Oe30macHOW  DKCIUTyaTallid  CPeACTB  HMH(POPMAIIMOHHBIX U
KOMMYHUKAIIIOHHBIX TEXHOJOTHU;

6) TPyAOBOTO BOCITUTAHUSI:

TOTOBHOCTb K AKTUBHOW NEATEIILHOCTH TEXHOJIOTHUYECKOU W COIMAIILHOU
HaIIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh M CaMOCTOSTEIHHO
BBINOJIHATH TAKYIO IESITEIBHOCTD;

uHTEpeC K cdepam NpodeCcCHOHATBHON JESATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATHKOHN, MPOTPAMMHUPOBAHHEM M HH(DPOPMAMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMH Ha JIOCTIDKCHHUSX HayKd WH(GOPMATHKU W HAYYHO-TEXHUYECKOTO
mporpecca, YMEHHE COBEpIINaTh OCO3HAHHBIM BBHIOOp Oymymiel mpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHbL;
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TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHMIO Ha
MPOTSKEHUU BCEU KU3ZHU;

7) 3KOJOTMYECKOTO BOCIIUTAHUS:

OCO3HaHUE TI00AIHLHOIO XapaKTCpa SKOJIOTHYCCKUX HpO6J’IGM )41 HYTeﬁ Hux
pemcHusdA, B TOM 4YHCIC C y‘-IéTOM BO3MOKHOCTEHU HH(bOpMaHI/IOHHO-
KOMMYHHKAIIMOHHBIX TGXHOJIOFPIﬁ;

8) IEHHOCTH HAYYHOTO MO3HAHUSL:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAyKH, OCTH)KEHUSIM HAay4yHO-TEXHHUYECKOIO IIporpecca Hu
OOLIECTBEHHOMN MPAKTUKH, 32 CUET MOHUMAHUS POJIM MH(OPMALIMOHHBIX PECYPCOB,
MH(OPMALIMOHHBIX MPOLIECCOB M HH(OPMAIIMOHHBIX TEXHOJOTMHA B YCIOBHSX
uu(ppoBoi TpaHcHopMauu MHOTUX chep )KU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HAHHUC IICHHOCTH HaquOﬁ ACATCIbHOCTHU, TOTOBHOCTL OCYIICCTBJIATH
IMPOCKTHYIO U UCCICAOBATCIbCKYIO ICATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC.

B mponecce 10CTMKEHNS TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOrPaMMBbI
110 UHQOpPMATHKE Y O0YUAIOIIUXCSI COBEPIICHCTBYETCS YMOLIMOHATIbHBIN UHTEIUIEKT,
IpeanoNaraniui cpopMUpPOBAHHOCTD:

CaMOpPCTYIUPOBAHUA, BKIIOYAIOIICTO CAMOKOHTPOJIb, YMCHHUC IIPHHHMATb
OTBETCTBEHHOCTb 3a CBOE ITOBCACHUC, CIIOCOOHOCTD aalITUpPOBAaTbCA K
OMOINOHAJIBHBIM U3MCHCHUAM U IIPOABJIATH FI/I6KOCTI>, OBITH OTKPBITBIM HOBOMY,

BHYTPEHHEN MOTHUBALINM, BKIIFOYAIOIIECH CTPEMIICHUE K JOCTHUKEHUIO LEIU U
yCIIEXy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHUE IEHWCTBOBATH, HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

AMIMIATUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh SMOITMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBATH €r0 IMPHU OCYIIECTBICHHMM KOMMYHHUKAIIMHM, CIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIUX CIOCOOHOCTh BBICTPANBATh OTHOILLIEHUS
C IPYTUMH JIIOAbMHU, 3a00TUTHCA, TIPOSBIIATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIETATEI

B pesynbrare wusyueHus WHPOPMATUKM HA YpPOBHE CpEIHET0 OOIIEro
oOpa3zoBaHusi y oOyvatouierocs OyayT cOpMUPOBaHBI MeTalpeaIMETHBIE
pe3yabTaThl, OTPAKCHHBIE B YHHBEPCATBHBIX yUYEOHBIX NEHCTBHUSAX, a UMEHHO —
No3HaBaTeIbHbIC YHUBEpCAIbHBICE Yy4YeOHbIE JEHCTBUS, KOMMYHUKATHBHBIC
yHUBEpCaJbHbIE Y4YeOHble ACHCTBUS, PEryIsATUBHbIE YHHUBEpCAJbHbIE y4eOHBIC
NEHCTBUS, COBMECTHAS I€ATEIbHOCTb.

[lo3HaBarenbHbIE YHUBEpCATbHbIE YUEOHbIE JEHCTBUSA
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1) 6a30BBIC JIOTUYECKHUE ACHCTBUS:

caMOCTOSITeNNbHO  (OPMYIHpPOBaTb M aKTyaldu3UpoOBaTh  Mpoliemy,
paccMmarpuBarh €€ BCECTOPOHHE;

yCTaHaBJIMBaTh CYIICCTBEHHBIN IMPU3HAK WM OCHOBAHUS IS CpPaBHCHUS,
KJ1accuduKauy 1 000011eHNS;

ONpEAEATh UENU NCSATEIbHOCTH, 3aJ1aBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS;

BBIABJIATH 3dKOHOMCPHOCTH U IIPOTUBOPCUUA B pACCMATPHUBACMBIX ABJICHUAX ]

pa3pabarbiBaTh IUIaH pelIEHUs MPOoOJIeMbl ¢ YYETOM aHAIN3a MUMEIOLIUXCS
MaTepUAJIbHBIX U HEMaTEPHAIbHBIX PECYPCOB;

BHOCHUTDb KOPPCKTHUBEI B ACATCIBbHOCTDb, OICHUBATL COOTBCTCTBHUC PC3YJILTATOB
oeJIsiM, OOCHUBATL PUCKH HOCJIGI[CTBHﬁ ACATCIIbHOCTH,

KOOPAMHHUPOBATH U BBIMOJIHATH padOTy B YCIOBUAX PEATbHOTO, BUPTYaJIbHOTO
Y KOMOMHHPOBAaHHOTO B3aUMOJIEUCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX MMPOOJIEM.
2) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

BJIa/ICTh HaBBIKAMH Y4€OHO-MCCIIEIOBATEIILCKON U TPOCKTHOM e TENHHOCTH,
HaBBIKAMHM  paspelnieHus MpooOsieM, CHOCOOHOCTBRIO U TOTOBHOCTBHIO K
CaMOCTOATEIILHOMY TOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO
Pa3TUYHBIX METOOB MO3HAHUS;

OCYILUECTBIISATh PA3JIMYHbIE BUJBI JESATEILHOCTUA MO MOJTYYEHUIO HOBOIO
3HAHMS, €r0 WHTEPHPETALMH, MPeoOpa30BaHUIO U MPUMEHEHUI0 B Pa3IUYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCIE€ NpPH CO3AAHUM YYEOHBIX U COLMAJIBHBIX
IPOEKTOB;

dbopMUpOBaTh HAYYHBIM TUT MBIIUICHHS, BIAJACTh HAYYHON TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATHSIMHA U METOIAMU;

CTaBUTh U (QOpPMYIMPOBaTH COOCTBEHHbIE 3aJa4l B 0Opa30BaTEIbHOU
NEeATEIbHOCTH U )KU3HEHHBIX CUTYaLIUSIX;

BBISIBIISAITH IIPUYMHHO-CIICACTBEHHBIE CBSI3M WM aKTyallM3UpPOBATH 3314y,
BBIJIBUTATh TUNIOTE3Y €€ PELIEHUS], HAXOAUTh apTYMEHTBI ISl I0KA3aTEJIbCTBA CBOUX
YTBEPKACHUM, 3a]1aBaTh NAPaMETPbl U KPUTEPUU PELICHUS;

aHaJIM3UPOBAaTh TOJyYEHHbIE B XOJ€ pEUIeHUs 3aJaud  pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh X JIOCTOBEPHOCTbh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIOBUSIX;

AaBaThb OLICHKY HOBBIM CUTyallUsAM, OLICHUBATH HpHO6p€TéHHBII>i OIIBIT,
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OCYILECTBIISITh IIEJICHANPABICHHBIA TMOUCK IMEPEeHOCa CPEACTB U CIIOCOOOB
NEeHCTBUS B MPO(HECCHOHATILHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B TO3HABATEIIbHYI0 U MPAKTHUYECKYI0 00JacTh
KU3ZHENIEATEIbHOCTH;

YMCTb UHTCTPHUPOBATH 3HAHUS U3 PA3HBIX y‘{e6HBIX MpCaMCTOB;

BBIABHUI'aTh HOBBLIC WMJCH, IPCAJIararb OPUIMHAJIBHBIC ITOAXOJAbI U PCHICHHA,
CTaBHUTb HpO6J'I€MBI " 3a/1a491, JOITyCKaOIMNEC aJIbTCPHATUBHBIC PCIICHMA.

3) pabota c uHhOpMaIHCH:

BJIa/IETh HaBBIKAMU MOMyUYEHUS! HH(OPMAIIMU U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOATENIBHO  OCYULIECTBJIATh  IIOMCK,  AHAJINW3, CHCTEMATU3AlUI U
MHTEPHPETALNIO HTHPOPMALUU Pa3IUYHbIX BUAOB U POPM MPEICTABICHUS;

co3/laBaTh TEKCTHI B pa3lWyHbBIX ¢opMaTax ¢ Y4€TOM Ha3HaYCHUs
uHDopMallMM U 1EJIEBOM  ayAMTOPHH, BBIOUpas ONTUMAJbHYIO GopMy
MpEACTABIICHUS U BU3yaJIu3alluu;

OOCHMBATh NOCTOBCPHOCTDL, JICTUTUMHOCTD I/IH(l)OpMaI_[I/II/I, €€ COOTBETCTBHEC
IIpaBOBBIM K MOPAJIbHO-OTUYCCKHUM HOPpMaM;,

UCIIONIB30BaTh  CPEICTBA HMH(POPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PENIEHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOJIIOIEHUEM TPpeOOBaHUM SPTOHOMUKH, TEXHUKHU 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepekeHrsl, MPAaBOBBIX W ATHYECKUX HOPM, HOPM HWH()OpPMAIMOHHON
0C30MacHOCTH;

BJQJ€Th  HABBIKAMM  pACMO3HaBaHUA W 3alIUTBl  MHGOpPMAIIUH,
nH(OPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHMKaTHBHBIC YHUBEPCAIbHbIC YUCOHBIC ACHCTBUS
1) obmmeHue:
OCYIIECTBIIATh KOMMYHHUKAITUH BO BCeX cepax KU3HU;

pacmo3HaBaTh HEBepOalbHBIE CpPEJCTBA OOIIEHUS, MOHWMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, PAaCMO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CUTYallud H
CMSTYATh KOH(IUKTHI;

BIAJETh  Pa3IMUYHBIMU  ClocoOaMM  OOUIEHWS W B3aUMOJICHUCTBUS,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYaIUH;

pa3BépHYTO H JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHHA C HCIIOJIb30BAHUCM
SA3BIKOBBIX CPCICTB.

2) COBMCCTHAaA ACATCIIbHOCTD:
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MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBUAYaAIbHON
paboTHI;

BBIOMPATh TEMAaTHUKy W METOIbI COBMECTHBIX JEUCTBUI C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEU KOKIOTO YJICHA KOJUIEKTUBA,;

NpUHUMATh [€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEMCTBUSL MO HMX JOCTHUKEHHUIO: COCTABJIATH IUIAH JCHUCTBUU,
pacnpenensTh POauM C Y4ETOM MHEHHH YYaCTHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOI pa0OTHI;

OILICHHBATh KaY€CTBO CBOETO BKJIAa M KaXXJI0r0 YYaCTHUKA KOMaH/Ibl B 001NN
pe3yJbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npempiaratbe  HOBBIC IIPOCKTbI, OLCHHUBATL HJACU C IIO3MIOVWH HOBHU3HBI,
OPUTHHAJIBHOCTH, HpaKTI/IHGCKOﬁ 3HAYMMOCTH,

OCYHCCTBIATL IMIO3UTHUBHOC CTPATCTHUYCCKOC IIOBCACHHUC B Pa3JIMYHBIX
CUTyalluAgaXx, IIPOABJEITE TBOPUYCCTBO U B006pa)KeHI/I€, OBITH HMHHUIIMaTHUBHBIM.

PerynsaTuBHbIC YHUBEpCAbHBIE YUSOHBIC IEHCTBHS
1) camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JEATEIbHOCTD, BBISBISATDH
poOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a7jaud B 00pa30BaTebHOMN
NEATETLHOCTH M )KU3HEHHBIX CUTYaIIHSX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEHIeHUs MNpoodJieMbl C  Y4€ToM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPETIOUTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYalLUsIM;
pacIMpATh pAMKH YYEOHOTO MTPEeIMETa Ha OCHOBE JIMUHBIX MPEANOYTEHHI;

JieaTh 0CO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pelLlICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOH JPYAUIIMU B
pa3HbIX O0JIaCTAX 3HAHWUM, TOCTOSHHO TOBBINIATH CBOM 00Opa3oBaTENbHBIA U
KYJIETYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaThb OLICHKY HOBBIM CUTyallUsAM, BHOCHTHL KOPPCKTHUBBI B ACATCIIBHOCTD,
OICHHUBATL COOTBCTCTBHUC PC3YJILTATOB LCIIAM,

BJa/J€Th HABbIKAMM  [IO3HABATEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPIIACMBIX JCHUCTBUM UM MBICIUTEIBHBIX IIPOLIECCOB, MX pE3YyIbTaroB U
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OCHOBaHH, MCIOJIb30BaTh MPUEMBI peduIeKCHH JUIsl OLEHKU CUTyalluH, BbIOOpa
BEPHOT'O PEIICHUS;

OLOCHNBATL PUCKHU U CBOCBPCMCHHO IMPUHUMATDL PCIICHUS 110 UX CHUKCHUIO,

[IPUHUMATE MOTHUBBI H APTYMCHTBI HOPYIHX IIpU aHAJIN3C PC3YJIIBTATOB
ACATCIBHOCTH.

3) npuHATHA ceOs U APYTUX:
IPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTATKU U IOCTOUHCTBA;

IIPUHAMATh MOTHBBI M apryMEHThl JPYTMX IIPH aHAJIW3€ pPE3yJIbTATOB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CHOCOOHOCTh NOHUMATh MUP C TO3ULUU JAPYTOTO YEJIOBEKA.
[MPEAMETHBIE PE3VJIBTATBI

B mpouecce u3zydenus kypca MHGOpMATHKU YrIyOnéHHoro ypoBHs B 10
KJ1acce 00yJaroMucs OyayT JOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YIbTaThI:

BIIAJICHUE TPEACTABICHUSAMUA O PO WHGOPMAIMA W CBS3aHHBIX C HEH
MpOIIECCOB B MPUPOJAE, TEXHUKE M OOIIECTBE, MOHATUSIMHU «HHGOOPMAIUD,
«MH(POPMAITMOHHBIN MPOIIECC, KCUCTEMAY, «KOMIIOHEHTBI CUCTEMBbI», «CUCTEMHBIH
b dexT», «MHPOpMAITMOHHAS CUCTEMAY, CUCTEMA YIIPABICHUS;

BJIaJ€HUE MeToAaMu TNoucka uHpopmamuu B cetu HWHTepHET, ymeHue
KPUTUYECKH OLIEHUBATh MH(OPMAIIHIO, TOJYyUYEHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu30BaTh OOJBIINE JaHHBIE, MPUBOJUTH MPUMEPHI
MCTOYHUKOB HX TIOJIYYCHMST W  HAIPaBIICHUS  MCIOJNb30BAaHUS, YMEHHUE
KJacCU(UIIMPOBaTh OCHOBHBIE 33Ja4d aHaliM3a JaHHBIX (MPOTHO3HPOBAHUE,
Kiaccudukanus, KJIaCTepHU3aLHs, aHAJIN3 OTKJIOHEHU), ITOHUMATh
MOCJIEIOBATEIbHOCTD PEIICHUS 33/1ad aHaJIM3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauyecTBa JIaHHBIX, BHIOOp W/WJIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3yau3allus JaHHBIX, HHTEPIpETaIus pe3y/ibTaToB;

NOHMMAaHUE OCHOBHBIX TPUHLMUIIOB YCTPONCTBA M (PYHKIIMOHMPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHICHIUI pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTUM;

BJIa/ICHUE HaBbIKaMU PaOOTHI C OMEPAIMOHHBIMH CHUCTEMaMHU, OCHOBHBIMHU
BUJIaMU [TPOTPAMMHOTO OOecCIiedeHus AJi pelieHus] yueOHBIX 3a/1a4 0 BEIOpaHHON
CHEeLMAIIN3ALINY;

HaJIM4YMe MPEACTABICHUNA O KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIUIIAX OpraHU3aluu U (YHKIIHOHUPOBAHUS KOMITBIOTEPHBIX
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cereid, 00 OOMMX NPUHUIMMAX Pa3pabOTKU U (YHKIIMOHUPOBAHUS HWHTEPHET-
IIPUIIOKEHNN;

MOHMMaHUE Yrpo3 WHGOPMAIIMOHHON 0E30MacHOCTH, HCIOIb30BaHUE
METOIOB W CPEIACTB TPOTUBOMACHCTBHUA O3TUM yrpo3aM, COONIONEHUE MeEp
0€301acHOCTH, MPEIOTBPAIIAIONINX HE3aKOHHOE PAaCIPOCTPAaHEHHUE MEePCOHAIBHBIX
JAHHBIX, COOJIOIEHNE TPeOOBAaHHI TEXHUKH O€301MaCHOCTU U TMTUEHBI IPU paboTe
C KOMITBIOTEpaMH U JIPYTMMHU KOMIIOHEHTaMU IU(POBOTO OKpPY>KEHHSI, TOHUMaHNE
IPaBOBBIX OCHOB HCIOJIb30BaHUS KOMIIBIOTEPHBIX IPOTPaMM, 0a3 TaHHBIX U paOOTHI
B cetu MIHTEpHET;

MMOHUMAHUE OCHOBHBIX NPHHIMIOB JUCKPETU3ALUUU PA3JIHYHBIX BHUJIOB
uH(pOpMalK, YMEHHE ONpeneisTh HWH(POPMALHUOHHBII OO0BEM TEKCTOBBIX,
rpaUyecKux U 3BYKOBBIX JIaHHBIX IPU 33JaHHBIX MapamMeTpax JAUCKPETU3AlIUH,
YMEHUE ONPEIENATh CPEIHIOI CKOPOCTh NEPEIAa4Yn JaHHBIX, OLICHUBATh U3MECHECHHE
BPEMEHHM INepefayd MNpU HU3MEHEHUH HWH(GOPMAIMOHHOTO O00BbEMa MJAHHBIX H
XAapaKTEpUCTUK KaHaJIa CBSI3U;

YMEHHUE HCMOJIb30BATh MPU PEIIEHUH 3a]a4 CBOKMCTBA MO3UIIMOHHOMN 3aUCH
YHCEJ, aITOPUTMa MOCTPOCHUS 3aMCH YKCIIa B TO3UIIMOHHOW CUCTEME CUUCIICHUS
C 3aJJaHHBIM OCHOBAaHMEM M NOCTPOECHUS YHUCJA MO CTPOKE, COMEPIKALIEH 3alHCh
ATOTO YKCJIa B MO3UIUOHHON CUCTEME CUMCIICHUS C 38JTAHHBIM OCHOBAHUEM, YMEHHUE
BBITIOJIHATh apu(PMETHYECKUE ONIEpAI[iU B MTO3UITMOHHBIX CUCTEMAaX CUHUCIICHHUS;

YMEHHE BBINOJHATh MPEOOpPa30BaHUS JOTMUECKUX BBIPAKEHUM, MCIIONb3YS
3aKOHBl ~anreOppl JIOTMKH, YMEHHE CTPOMUTH JIOTHUYECKOE BBIpAXXEHUE B
JTU3BIOHKTUBHON M KOHBIOHKTHBHOW HOpMaJlbHBIX (popMax Mo 3aJaHHOW Tabmuie
VUCTUHHOCTH, MCCIIEOBaTh OOJACTh MCTUHHOCTH BBICKA3bIBAaHUSA, COJEPKAIIEro
IIEPEMEHHBIE, PELIATh HECIIOKHBIE JIOTHUYECKUE YPABHEHUS U CUCTEMbBI YPABHEHUM;

NOHMMaHUe O0a30BBIX AJITOPUTMOB OOpPaOOTKH YHCIOBOW U TEKCTOBOU
uHdopmaryu (3arMch YMcesl B MO3UIMOHHOW CHUCTEME CUHUCIICHMS, HaXOXKIECHUE
BCEX MPOCTHIX YKCEI B 33JJaHHOM JIMara3oHe, o0paboTka MHOTOPA3PSIHBIX HETbIX
YHCeJl, aHAJIN3 CUMBOJIBHBIX CTPOK M JPYTHX), aJITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHUE ONpPENeNsiTh CIOKHOCTh HW3y4aeMbIX B Kypce O0a30BbIX aJTOPUTMOB
(cyMMupOBaHME DIIEMEHTOB MAacCHBa, COPTUPOBKAa MAacCHBa, MepeOOpHBIC
aNTOPUTMBI, TBOUYHBIA TOWCK) M MPUBOAUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOI CIOKHOCTH IS PEIICHUsT OJJHOU 3a]auu;

BJIQJICHUE YHHBEPCAJIbHBIM SI3bIKOM MPOTrPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMu O 0a30BbIX THIAX JIaHHBIX W
CTPYKTypax JaHHbIX, YMEHHE MCIOJIb30BaTh OCHOBHbBIC  YIPABIAIOLIUE
KOHCTPYKIIMH, YMEHUE OCYIIECTBISATh AaHajlu3 MPEIOKEHHON MpPOrpaMMBbI:
OTIPEICNATh PE3YJbTaThl PabOTHI MPOTPaAMMBI TIPU 3aJaHHBIX MCXOTHBIX JTaHHBIX,
ONpEeNeNsATh, MPU KAKUX HMCXOJIHBIX JAHHBIX BO3MOXKHO MOJYYEHUE YKAa3aHHBIX
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pE3yabTaTOB, BBIABIATH JaHHBIE, KOTOPbIE MOTYT IIPUBECTH K OLIMOKE B padote
IpOrpaMMel, (GOPMYIUPOBATH MPEATIOKESHHS 110 YITYUIICHUIO IPOrPaMMHOTO KOJa;

YMEHHME CO3[1aBaThb CTPYKTYPUPOBAHHBICE TEKCTOBBIE JOKYMEHTBHI U
JIEMOHCTPALIMOHHBIE MAaTEPUAJIbI C UCIIOJIb30BAHUEM BO3MOXHOCTEN COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 0OJIAUHBIX CEPBUCOB;

YMEHHUE HCMOIb30BaTh ANEKTPOHHBIE TAOMMIIBI IJIs1 aHAJIN3a, [IPEICTABICHHUS
¥ 00pa0OTKH TaHHBIX (BKJIIOYasi BEIUMCICHUE CYyMMBI, CPEIHET0 apu(PpMETUYECKOTO,
HAauOONBIIEr0 ¥ HAaWMEHBUIETO 3HA4YCHHM, pelIeHHWe YpaBHEHHUIl, BBIOOD
ONTUMAJBHOTO  pEIIeHUs, TMOm0Op  JHMHMM  TpPEHJa, pelIeHHe  3aja4
IIPOTHO3UPOBAHMS).

B mnponecce uzyuyenusi kypca mHGOpMATUKH YIIyOsn€HHOTO ypoBHA B 11
KJ1acce 00yJaronmMMucs OyayT JOCTUTHYTHI CIEAYIOIINE MPEAMETHBIC PE3YIbTATHI:

YMEHHUE CTPOUTHh HEPABHOMEPHbBIC KOJbI, JOIMYCKAIOIIMe OJHO3HAUYHOE
JIEKOIUPOBAaHUE COOOIICHUN (MpePUKCHBIC KOJbI), HCIOIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOpPbIE€ MO3BOJISIIOT OOHAPYKUBAaTh M UCHPABIATH OIMMUOKHU MPU Tepeaaye
JIAHHBIX, CTPOUTH KOJ, 00E€CIEUMBAIOIINN HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOIO
JUTMHY COOOIIIEHUS MPU U3BECTHON YaCTOTE€ CUMBOJIOB, MOSICHATH MPUHITUIIBI PA0OTHI
MPOCTHIX AJITOPUTMOB CHKATHSI TAHHBIX;

YMEHHUE pellaTh AITOPUTMUYECKHUE 3a]]au, CBSI3aHHBIE C aHAJIU30M Ipados
(3a1a4M OCTPOEHUS ONTUMAIBHOTO ITyTH MEKy BepLIIMHAMU rpada, onpeaeeHus
KOJIMYECTBA  PA3JIMYHBIX IIyT€d MEXKAYy BEPIIMHAMU  OPUEHTHUPOBAHHOIO
AlUKIIMYECKOro rpada), yMEeHHe UCII0Ib30BaTh I€PEBbsSI TP aHAJIM3€E U OCTPOEHUU
KOJIOB U ISl MIPEACTABICHUS apU(PMETUUECKUX BBIPAKEHUH, IPU PEIICHUU 3a7a4
ITIOMCKA U COPTUPOBKH, YMEHHE CTPOUTH AEPEBO WUIPHI MO 33JaHHOMY AJITOPUTMY,
pa3palaTbiBaTh 1 0OOCHOBBIBATH BBIMTPHILIHYIO CTPATETHIO UTPHI;

yMEHHUE pa3palaTbiBaTh M pEalM30BbIBATH B BHJIE IporpamMM 0a30Bble
aJIrOPUTMBI, YMEHHE HMCIOJb30BaTh B MPOrpaMMax [aHHBIE PA3JIUYHBIX THIIOB C
y4€TOM OrpaHMYEHUN Ha JMANa30H UX BO3MOKHBIX 3HAUCHUW, NPUMEHSTh NpU
pelIeHnN 3a/1a4 CTPYKTYPhl JaHHBIX (CIIUCKH, CIOBAPH, CTEKH, O4epEau, AEPEBbs),
UCIIOJIb30BaTh 0a30BbIE OMNEpalMd CO CTPYKTYpaMU JIaHHBIX, HPUMEHSTh
CTaHAapTHbIE U COOCTBEHHBIE MOANPOTPAMMBI /1711 00paOOTKH YMCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIOJIb30BaTh MpPH pa3pabdoTKe MporpamMMm OHOIMOTEKH
MOJITPOrpamMM, 3HaTh (PYHKIIMOHAIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX CPEJICTB
cpenbl pa3pabOTKU, YMEHHE UCIOJIb30BaTh CPEACTBAa OTJIAJIKU MPOTpamMM B Cpeie
IIPOrpaMMUPOBAHMS, YMEHUE JOKYMEHTHPOBATh IPOTPAMMBI;

yYMEHHUE CO3/1aBaTh BEO-CTPAHUIIbI;

BJIAJICHUE OCHOBHBIMH CBEJIEHUSIMU O 0a3ax JJdaHHBIX, HX CTPYKType,
CpEICTBaX CO3MaHMs W PabOThl C HUMH, yYMEHHE HCIOJIb30BaTh TaOIUYHBIC
(pensioHHBIC) 0a3bl TAHHBIX (COCTABIATH 3alPOCHl B 0a3ax JTaHHBIX, BBHITOIHSTH
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COPTUPOBKY M TMOMCK 3aluceil B 0a3e NaHHBIX, HAMOJHATH pa3paboTaHHyIO Oa3y
JTAHHBIX ) U CIIPABOYHBIE CUCTEMBI;

YMEHHE UCIOIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUUECKUE MOJIETU JIJIsl aHATU3a
00BEKTOB M MPOIECCOB: (HOPMYIUPOBATH 11€TTh MOJICTUPOBAHMUSI, BHITIOIHATH aHAJIN3
pe3yJIbTaToB, TMOJYUYEHHBIX B XOJ€ MOJCIUPOBAHUS, OIEHHWBATH COOTBETCTBUE
MOJIETT MOJIETTUPYEMOMY OOBEKTY WJIM TpOLecCy, NPEICTaBIATh PEe3YJIbTaThl
MOJIETTUPOBAHMSI B HATJISITHOM BUJIE;

YMEHHE OpPraHU30BBIBATH JIMYHOE HMH(POPMALIMOHHOE TMPOCTPAHCTBO C
UCIIOJb30BAaHUEM PpA3NIUYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUH, TOHUMaHUE
BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, IHPPOBBIX
00pa30BaTeNbHbIX CEPBHUCOB;

INOHMMaHUE OCHOBHBIX IMPUHLUIIOB pabOThl, BO3MOXXHOCTEW U OrpaHUYCHHUS
IPUMEHEHHUSI TEXHOJOIMM MCKYCCTBEHHOI'O WHTEJUIEKTAa B PA3IMYHBIX 00JacTsIX,
HAJIMYUE TIPEICTaBICHUM O Kpyre pemaeMblX 3aJad MAIIMHHOTO OO0ydYeHus
(pacnio3HaBaHusl, KIaCCH(PHUKAIIMN U TMPOTHO3UPOBAHUS) HAJIMUWE MPEACTABICHUN
00  UCHOJB30BaHHM  HMHPOPMALMOHHBIX  TEXHOJOTHH B Pa3IUYHBIX
podecCuoHAIBHBIX cepax.
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TEMATHUYECKOE IINTAHNPOBAHUE
10 KJIACC

KonnuectBo yacos DNeKTpOHHbIE
Nen/n  HammeHoBaHME pa3fenoB U TEM IPOrPaMMBI Beero Konrtponbupie | IpakTHuecke E)Ig;l)gg);;gmﬂme
paboThI paboThI pecypchl
Paznen 1. LludpoBas rpaMOTHOCTH
11 Kommbrorep - yHUBepcallbHOE YCTPOICTBO 6
00pabOTKH JTaHHBIX
1.2 [IporpammHuoe obecrieueHne 6
1.3 KommnerorepHsie cetn 5
1.4 Nupopmarimonnast 6€301acHOCTh 7 2
Hroro no pasneny 24
Paznen 2. Teopernueckre 0OCHOBBI HHPOPMATHKI
2.1 [IpencraBnenue nHpopmanuu B Komnbrotepe 19 2
2.2 OcHOBBI aJIreOpbl JTOTUKU 14 1
23 KomnsrotepHas apudmernka 7 1
Uroro no pazneny 40
Pasznen 3. AnropuTMel 1 IpOrpaMMHUpPOBaHUE
3.1 BBenenue B nporpaMmmupoBaHue 16 0.5
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3.2 BcenomorarenpHble aaropuTMsl 8 2
3.3 YuciaeHHble METOABI 5 3
3.4 ANTOpUTMBI 00paOOTKH CUMBOJIBHBIX JAHHBIX = 5 1
3.5 Anroput™MbI 00padOTKH MACCHBOB 10 3.5
Hroro no pazneny 44

Paznen 4. UndopmaninoHHbIe TEXHOIOTUU

4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 1aHHBIX 8 3
Hroro no pazneny 14

Pe3epBHOE Bpems 14

OBHIEE KOJIMYECTBO HACOB I10 I[TIPOT'PAMME = 136 21.5
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11 KIIACC

KonnuectBo yacos DNEeKTpPOHHbBIE
Nen/n  HammeHoBaHME pa3fenoB U TEM IPOrPaMMbl Beero Konrtponbubie  [Tpaxtuueckue g%i?f;f;gwme
paboThI paboThI pecypehl

Paznen 1. Teoperuueckre 0CHOBbI HHGOPMATHKU
1.1 WNndopmanus n napopmannonnsie mpomeccsr | 10 2.5
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Paznen 2. AnropuTmsl 1 IporpaMMHUpOBaHUE
2.1 DNeMEeHTHI TEOPUH aJTOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
23 OcHOBBI 00bEKTHO-OpPUEHTUPOBAHHOTO 16 45

IPOTPaMMHUPOBAHUS
Hroro mo pazneny 50
Paznen 3. MudopmalioHHbIE TEXHOIOTUH
31 KoMmnroTepHO-MaTemaruieckoe 3 )

MOZICTTUPOBAHNE
3.2 ba3zbl naHHbBIX 10 4
33 Be6-caiiTh 14 4
34 KommerotepHas rpaduka 8 3.5
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3.5 | 3D-monenupoBaHue 8 3

Hroro no pazneny 48
Pe3epBHOE Bpems 20
OBLIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME = 136 0 36.5
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[TOYPOUHOE IINTAHHPOBAHUE
10 KJIACC

OHepaHI/IOHHBIC CHUCTCMBI

KonnuectBo yacos DJNEeKTpOHHbBIE
Ne Jlara udpoBbie
Tema ypoka K I
n/m Beero OHTPOJIBLHBIE | IIpaKTHYECKUE  p3ydeHuss o0Opa3oBaTeIbHBIC
paboThl paboThI pecypehl
TpeboBaHMsT  TEXHUKH  OC30IACHOCTH H
1 TUTHEHBI TPU paboTe€ C KOMIIBIOTEpaMHU | 1
OpYyTUMH KOMITOHEHTaMU nudposoro
OKPYXKEHUS
5 [Ipunuuner  pabOTBl  KOMIBIOTEPOB U 1
KOMITBIOTEPHBIX CHCTEM
3 OOMeH [aHHBIMH C  I[OMOIINBIO  IIIVH. 1
KoHTposepbl BHEIHUX yCTPONUCTB
4 ABTOMaTHY€CKOE BBINIOJIHEHUE MPOTPaMMBbI 1
MIPOIIECCOPOM
OneparuBHasi, MOCTOSHHAS U JOJITOBPEMEHHAs
5 naMATh. KOHTpoJiepsl BHEMIHUX YCTPOMCTB. 1
[IpssMo#t gocTym K aMsTH
6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUU 1
[IporpamMMHOe obecrieueHHUE KOMIBIOTEPOB,
7 KOMITBIOTEPHBIX ~ CUCTEM M MOOWIBHBIX 1
YCTPOMCTB
3 CucremMHoe  TporpaMMHOE  OOECIIEUYCHHE. 1
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YTuUnuTel. Hpaiisepsl YCTPOWCTB.

9
[TapamiensHOE TpOrpaMMUpPOBaHUE
10 WNucramnsuus u JEUHCTAJUISIUS
MIPOrPaMMHOT0 00eCTIeUeHHs
daiinoBbie cucTeMbl. [IpuHIUIIBI pa3mMenieHust
1 U HMMEHOBaHUS (DalIOB B JOJTOBPEMEHHOMN
namsitu. [llaGmoHsl A7 omucaHus TCpynn
¢aiinos
3akoHonarenbcTBO Poccuiickoit denepanviu B
12 o0lacTd  TPOrPaMMHOTO  OOECIICUCHHSI |
JAHHBIX
[IpuHUMOBI  [OCTPOEHUST U amnmnaparHble
13 KOMITOHEHTBI KOMITBIOTEpHBIX ceTell. CereBble
MIPOTOKOJIBI
14 Cetp UnTepHET
15 Paznenenune [P-cetn Ha moaceTy ¢ MOMOUIBIO
MAaCOK IIOJICETEN
16 CereBoe aIMUHUCTPUPOBAHHE
Bunelt npestensHoctH B cetm  HHTEpHeT.
17 CepBucel  Wutepnera.  [ocynapcTBeHHbIE
AIEKTPOHHBIE CEPBUCHI U YCITYTH
18 Nudopmarimonnast 6€30MacHOCTh
19 BpenonocHsle mporpammHoe obecrieueHue u

MeTOJIbI 60PHOBI C HUM
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20

[TpakTuueckas pabora 1o TeMe
" AHTUBUPYCHBIE IPOrpamMMBbI"

21

Opranuzanus JAYHOTO apXuBa HWH(OPMAIIHU.
PesepBHoe konupoBanue. [laponbHas 3ammra
apxuBa

22
23

24

25

26

[udpoBanme JaHHBIX
Anroputm mudpoBanus RSA. Creranorpadus

[IpakTruueckas padora o reme "Lludpoanue
MaHHBIX"

Nudopmarus, JTaHHbBIE U 3HAHUSA.
Nudopmaiimonaple TPOIECCH B MPHPOJIE,
TEXHHUKE U O0ILECTBE

HenpepeiBHBIE W TUCKPETHBIE BEIUYMHBI U
curHansl. Heo0xonuMocTh  JUCKpeTHU3alHH
uHpopMaLuy, IpeIHa3HAYEHHOU TUIS
XpaHeHus, nepegadu u 00paboTKu B IUPPOBBIX
CHUCTEMAaX

27

28

JIBonuHoe KogupoBaHuWe. PaBHOMEpHBIE U
HEpPaBHOMEpPHbIE  KoAbl.  JlekogupoBaHue
cooOIIeHnii, 3amMCaHHBIX C  IIOMOIIBIO
HEPAaBHOMEPHBIX KOJIOB

Yenosue @ano. IlocTpoeHne ORHO3HAYHO
JEKOUPYEMBIX KOJIOB C IIOMOILIBIO JI€peBa.
I'pap An. A. MapkoBa

29

Enununibr U3MEpEeHUs KOJIMUYECTBA
uHpopmanuu. AndaBUTHBINA MOIXO K OLIEHKE
KoJIM4ecTBa UH(popMauu
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30

CucreMbl CUMCIICHUSA

HepeBozL qyHuCeI U3 OI[HOf/i CHCTEMBbI CHHUCIICHUA

31
B IPYTYIO
JIBonyHas, BOCbMEpHYHAs u
32 LIECTHAALIATEpPUYHAsl CUCTEMbl CUMCIICHHUS,
CBSI3b MEXKIY HUMH
JlBonyHas, BOCbMEpHYHAas u
33 HIECTHAIATEPUYHAs CHCTEMbl CUHCIICHHS,
CBSI3b MEXKIY HUMU
JlBonyHas, BOCbMEpHYHAas u
34 HIeCTHaLATEpUYHasl CHUCTEMbl  CUMCIICHUS,
CBSI3b MEXKIY HUMHU
35 Apudmernueckne onepanyuy B NO3HIMOHHBIX
crcTeMax CYMCICHUS
36 Tpouunas ypaBHOBELIEHHAs cucreMa
CUUCIICHUS
37 JIBOMYHO-/IECATHYHAS CUCTEMA CUUCIICHUS
38 KonupoBanue TekcToB
39 PactpoBoe koaupoBaHue H300paxeHHi
40 [IpaxTrueckast paborta o TeMe
"luckpeTtusanus rpapudeckont nHGpopmaun”
[IBeToBbIE MOnEnu. BekTopHOE KOAMpPOBAHUE.
41 @opmarbl  ¢aitnoB. Tpéxmepnas rpaduka.

@®pakranpHas rpaduka

OOIT COO MAOY COMI Ne 18 30




42

Konuposanue 3ByKa. Ouenka
WH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX JTAHHBIX
IIpru 3aJaHHBIX YaCTOTC AOUCKPCTHU3AIWUU U
Pa3psIHOCTH KOIUPOBAHHS

43

44

[TpakTuueckas pabora 1o TeMe
" luckperusaius 3ByKOBOM nHpopManuu"

OCHOBEI aJ'IFe6pBI JIOTUKH

45

Jlornaeckue onepanuu. TaOmUIbl HCTHHHOCTH

46

47

48

49

Jlornyeckue BBIPAKCHHUS. Jlornueckue
TOXKAEeCTBA.  J{OKa3aTeNbCTBO — JIOTMYECKHX
TOXKIECTB C MOMOULIbIO TAOIUI] UICTUHHOCTH

[IpakTrueckas padora mo teme «IlocTpoeHue
U aHaJu3 TaOJMI[ MCTUHHOCTY B TAOIMYHOM
porLeccope»

Jloruueckue ornepanuu MW Oll€palluu HaAJ
MHOXECTBaMU

Jloruueckue onepanuu MW Ol€palluu HaAJ
MHOXECTBaMU

50

3akoHbl anreOphl JIOTUKU. ODKBUBAJIICHTHBIE
peoOpa3oBaHus TOTHUECKUX BBIPAKCHHIMA

51

52

Jlornueckne  ypaBHEHHs U CHUCTEMBI
ypaBHEHUU

Jlornueckue (byHKINH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX (PyHKIIUI
OT KOJIM4eCcTBa apryMeHToB. [lomHbIe cucTeMBl
JIOTUYECKUX QyHKUINN
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53

54

55

56

57

Kanonunueckue ¢bopmbl JIOTUYECKUX
BbIpakeHU. COBEpIICHHBIE IU3BIOHKTHBHBIE
U KOHBIOHKTHBHBIE HOpPMallbHbIE (HOPMBI,
QITOPUTMBl  MX IOCTPOEHHUs Mo Talnuue
HUCTUHHOCTH

Jlorndeckune 31E€MEHTHI B COCTaBE KOMITIBIOTEPA

Tpurrep.  Cymmarop.  MHoropa3psaHblil
CyMMaTop

HOCTpO@HI/Ie CXCM Ha JIOTHMYCCKHUX dOJICMCHTAax.
3amuck JOTHYCCKOI'O BbIPpAXKCHUA 10
JIOTHYSCKOM CXEMeE

MI/IKpOCXGMH M TCXHOJIOTHA UX IIPOU3BOACTBA

58

59

[IpencraBnenne wLENbIX YHCENT B MaMSITH
KoMmnboTepa. OTrpaHUYEHHOCTh Juarna3zoHa
yuceJl  TMpPU  OTPAaHUYEHUH  KOJIMYECTBA
paspsanos. Ilepenonnenue pa3psaHoOi ceTKU

Bbe33HakoBble U 3HAKOBLIE JaHHBIE. 3HAKOBBIM
OutT. JIBOWYHBI  JOMOJHUTEIBHBIA  KOJ
OTPULATEIBHBIX YHCEN

60

[To6uToBHBIC JIOTUYECKUE omnepanuu.
Jlornueckui, apupmMeTHIeCcKuit u
LIUKJIMYECKUN CABUTH

61

udpoBanue ¢ MNOMOLIBIO  MOOUTOBOM
onepauuu «uckiarovaromee MJIN»

62

Hpe}ICTaBHeHHe U XpaHCHUC B IaMATHU
KOMITIBIOTCPA BCIICCTBCHHBIX YU CCII
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BrinosnHenne onepauuii ¢ BELIECTBEHHBIMHU

63 YUCIIaMU, HAKOIICHUE omuOOK  TpH
BBIYHCIICHUSX
IIpaktuyeckas pabGora no Tteme «M3yuenue

64 MOPa3psAHOTO0 MAIIMHHOTO  IPEACTABICHUS
LIEJIBIX M BELIECTBEHHBIX YUCEID»

65 AHanu3 aropuTMOB
Oranbel peumeHus 3ajad  Ha KOMIIBIOTEpE.

66 WHCTpyMeHTallbHbIE CpEACTBA: TPaHCIATOD,
OTJIATYUK, TPO(PUITHPOBIIIK
Cpena nporpammupoBanus. Kommnunsuus u

67 UHTepHpeTanus mnporpamm. BupryaibHbie
MAIlIWHBI. NHTerpupoBaHHas cpena
pa3paboTKu

68 MeTonb! OTIIaKu TPOrpaMMm

69 Tumnbr NePEMEHHBIX B SI3BIKE
IIPOrPaMMHUPOBAHHUS

70 O06paboTKa 1eNBIX Ynuce

71 O06paboTKa BEIIEeCTBEHHBIX YUCEI

72 CriyualiHble U IICEBAOCITYYalHbIE YnCIa

73 Bersnenus. CinoxxHble yCI0BUS

74 [uknsl ¢ ycoBreM
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Hukibr o MIEPEMEHHOM.

75 B3anmo3ameHs€eMOCTp  pa3IMYHBIX  BHUJOB
LIUKJIOB

76 O6paboTka HaTypaJbHbBIX qucen c
HCII0JIb30BAaHUEM LIMKJIOB
HaxoxneHue Bcex NpoCThIX YUCEI B 3aJaHHOM

77 muanazone Ilpaktuyeckas pabora 1o Teme 0.5
«Pemenue 3a1a4 MeTo0M nepedopar

78 WuBapuaHT nukna

79 JIoKkyMeHTHpOBaHUE IIPOrpaMm

80 O0paboTKa JaHHBIX, XpAHSIIIUXCA B (aiinax

81 PazOuenne 3a1aun Ha oa3agavun
Hcnonb3oBaHue CTaHgapTHOM OMONIMOTEKH

32 s3plka  MporpamMMupoBanus. [lonkimoueHue
o6ubnuorex MOAIIPOrpaMM CTOPOHHHUX
MPOU3BOIUTENECH

83 [ToamporpaMmel (poreaypsl ¥ QyHKIINN)

84 [Toanporpammsl (poieaypbl U GYHKINN)

85 [Ipaktuueckas pabora mo teme "PazpaboTka 1
noanporpamm”
Pekypcus. PexypcuBHble 00BEKTHI

36 (ppakranel). PexypcuBHblE mHpoLEnypbl H

(pYHKI_II/II/I. Hcnons3oBanue CTCKa JJIs
oprann3anvii pCKYPCHBHBIX BbI30OBOB
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87

[Tpaktudeckas padora o reme "PexkypcuBHbIC
noAnporpaMmsl"

88

MoaynpHBIN NPUHLIMII IOCTPOEHUS IIPOrpamMm

&9

90

YuciaeHHble METOABI

[IpakTuueckass pabora mo teme «YHuciennoe
pELIECHHE YPaBHEHUI»

91

Hcnons3oBanue JUCKpEeTU3aluu B
BBIUMCIIUTENIBHBIX 3a/1auax

92

[IpaxTrueckas pabora o TeMe
«[TpubnmxEHHOE BBIYMCIICHHUE AJIHMH KPUBBIX U
wiomazaei Gpuryp»

93

[Ipaktnueckas pabora mo Teme «llouck
MakcuMyMa (MMHUMYyMa) (QyHKIMH»

94

O06paboTka CUMBOJIBHBIX JAaHHBIX. AJITOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: IOJACYET
KOJIMUECTBA MOSIBIICHUI CHMBOJIA B CTPOKE

95

96

AnroputMbel 00pabOTKM CHMBOJIBHBIX CTPOK:
pa3bueHue CTpOKH Ha CJoBa MO MPOOEIbHBIM
CHMBOJIaM

Anroput™Mbl 00pabOTKH CHUMBOJIBHBIX CTPOK:
MOMCK TMOJICTPOKM BHYTPH JaHHOW CTPOKH;
3aMEHa HalJIEHHON IOJICTPOKM Ha JpYTYIO
CTPOKY

97

[IpakTuueckast pabora mo teme "OOpaboTka
CTPOK € HCHOJb30BaHUEM  (YyHKUUH

OOIT COO MAOY COMI Ne 18 35




CTaHJapTHOU OoubMMoTeKN SA3bIKa
MporpaMMupoBaHus"

98

I'enepanus cioB B 3alaHHOM asi(haBUTE

99

100

101

102

103

104

MaccuBbl M TOCJIEIOBATEIBHOCTH  YHUCEIL.
[IpakTrueckas padora mo Tteme "3amoiaHEHUE
MaccuBa"

O060061EHHbIE XapaKTePUCTUKU MacCHBa

JIMHEeWHBI IOMCK 3aJaHHOr0 3HAYEHHS B
MaccuBe. [lpaktuueckass pabora 1o Teme
"JIUHENHBIM IOMCK 3aJaHHOIO 3HAUYCHUSA B
Maccuse"

[Ipaktuueckas pabGora no Tteme "[lomck
MUHUMAaJIbHOTO (MakCUMaJIbHOTO) 3JIEMEHTA B
4HCIOBOM MaccuBe"

CoptupoBka ogHOMepHOTO MaccuBa. [IpocTeie
METOBl COpTHPOBKHU. [IpakThdeckas pabota
mo Tteme "lIpocTeie METOABI COPTHUPOBKHU
maccuBa'

CoptupoBka cnusiHueM. beicTpast copTupoBka
MaccuBa (anroputm QuickSort).
[Ipaktuyeckas pabora mo Teme "BruicTpas
COpTHpPOBKa MaccuBa"

0.5

0.5

0.5

0.5

105

106

JIBOWYHBIA TMOHWCK B  OTCOPTHPOBAHHOM
MaccuBe. [Ipakthueckass pabota 1o Teme
" JIBOMYHBIN MOUCK"

JIByMEpHBIE MACCUBBI (MaTpPHIIbI)

0.5
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107 Anroput™bl 00pabOTKH MaTpHIL

108 Pemenue 3amad agann3a JaHHBIX

109 CpelncTBa TEKCTOBOIO MPOILIeccopa

110 KomnerorepHas BEpcTKa TEKCcTa

111 [Ipaktuueckas pabora mo Teme "Bépcrka 1
JOKYMEHTOB C MaTeMaTH4eCKUMH popmynamu”

112 NHCcTpyMEHTBI peleH3upOBaHuUs

113 [IpaxTrueckas pabora o TeMe 1
"MHOrocTpaHu4YHbIE TOKYMEHTHI"
O6maunsie cepBuchl. KomnekTuBHas padboTa

114 nokymeHTami. [Ipaktuyeckas pabota mo teme 0.5
"KonnextuBHas pabora ¢ JoKymMeHTaMu'"

115 Ananu3 nanaeiX. bonpmme nanunie

116 MarmmnaHOe o0y4eHue

117 AHanu3 NaHHBIX C INOMOIIBIO JJIEKTPOHHBIX
Tabnum

118 [Ipaktuyeckas pabora mo Teme "AHanu3 1
JTAHHBIX C TIOMOIIBIO SJIEKTPOHHBIX TaoIUII"
[TocTpoenue rpaduxoB GbyHKIMH.
IIpaktuyeckas pabora mo teme "HarmsgHoe

119 MIPEACTABICHUE PE3YJIBTATOB CTATUCTUYECKOMN 0.5

00pabOTKM JaHHBIX B BHJE JAHATPAMM
CpEIICTBaMH PEAAKTOPa IEKTPOHHBIX Ta0mHIl"

OOIT COO MAOY COMI Ne 18 37




Jluauu tpenna. [Ipakruueckas paboTa o reme

120 " " 0.5
[TogOop smHUM TpeHia, IPOrHO3UPOBaHKE

[Ton6op mapamertpa. [Ipakruyeckas padora mo

121 teme "UHCIEHHOE pelieHue YpaBHEHUU C 0.5
MOMOIIBIO TToA00pa mapamerpa”
OnTummzanuss Kak IOMCK  HAWIy4dlIero
pereHus B 3aJJaHHbIX YCIIOBUSIX.

122 [IpakTuueckass pabora no teme '"Pemenue 0.5
3a]ja4 ONTUMH3ALMHU C TIOMOIIIBIO SJIEKTPOHHBIX
Tabmun"

123 Pe3epBHOE Bpems

124 Pe3epBHOE Bpems

125 PesepBHoe Bpems

126 PesepBHOe Bpems

127 PesepBHoe Bpems

128 Pe3epBHoOE Bpems

129 PesepBHoe Bpems

130 PesepBHoe Bpems

131 PesepBHOoe Bpems

132 PesepBHOoe Bpems

133 PesepBHoe Bpems

134 PesepBHoe Bpems
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135
136

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

OOIT COO MAOY COMI Ne 18

PesepBHoe Bpems

Pe3epBHOE Bpems

39
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11 KIIACC

KonnuectBo yacos DJNEeKTPOHHbBIE
No Hara udpoBbie
Tema ypoka K I
/i Beero OHTPOJILHBIE | IIpaKTHYECKUE p3ydeHuss oOpa3oBareIbHBIC
paboThl paboThI pecypchl
1 KomuuectBo nndopmarum 1
2 AJITOPUTMBI CKATHUS JAHHBIX 1
3 Anropurm Xaddmana 1
4 [Ipaktuueckass pabora mo Tteme "Cikarue 1 1
JAHHBIX C TOMOIIbI0 ayropuTMa Xaddmana'
5 Asnroputm LZW 1
AJNTOPUTMBI CXKaTUs JAHHBIX C TIOTEPSIMH.
6 [Ipaktnueckass pabora mno teme "Cxarue |1 0.5
JaHHBIX ¢ notepsamu (anroputmsl JPEG, MP3)"
7 CxopocTh nepeaayy JaHHBIX 1
8 [TomexoycTOHYMBBIE KOJIBI 1
9 [IpaxTrueckast pabora 1o TemMe 1
"[TomexoycToitunBbie KOJbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI M HX
10 B3aUMO/ICHCTBUE. CucremHbIi b dexT.
VYopasnenue kak MHQOPMALMOHHBIA TPOIIECC.
OO6parHas cBsI3b
11 Mopnenu u MOAEIUpPOBaHUE 1

OOII COO MAOY COI Ne 18 40




12
13
14

I'padsr
Pemenne 3ama4 ¢ momomsio rpaos

HepeBbs

15

OCHOBBI TEOPUU UTD

16

17

18

19

20

21
22

[Ipaktuueckas pabora mo Teme "[lomck
BBIUTPBIIIHONW CTPaTerud B WIPE C IIOJHON
nHpopmanuein"

Cpe,Z[CTBa HCKYCCTBCHHOI'O MHTCIIJICKTA

[Ipaktnueckass pabora mo Teme "Cpenctsa
HCKYCCTBEHHOI'O MHTEJUIEKTa"

dopmanusanus NOHATHS anroputma. MammHa
TeropyHra Kak YyHHBEpPCAJIbHAs  MOJEIb
BblyncieHuil. Tesuc Uépua—Tbropunra

[Tpaktuueckas padora no teme "CocraBieHue
IIPOCTOM MPOrpaMMBbl JijIsl MallMHbl ThtopuHra"

Mamwuna Ilocta

Hopmanbhble anropugmsl Mapkosa

23

ANTOPUTMUYECKH  HEpa3pelIuMble  3a/1a4H.
3anaua OCTaHOBA. HeBo3moxHOCTB
aBTOMAaTUYECKOM OTJIa/IKU MPOTPaMM

24

25

CHOXHOCTh BBIUMCIIEHUH

[Torck MPOCTHIX YUCEN B 3aJJaHHOM JTUAa30He
C TMIOMOIIIBIO AJITOPUTMA «PeIIeTo DpaTtocheHar

OOII COO MAOY COI Ne 18 41




26

[Ipaktuueckas pabora mo Teme "[lomck
MPOCTHIX YKCEN B 331aHHOM JHana3oHe”

27

28

29

MHoropa3psaHble  LEeible YuCia, 3aJadd
JUIMHHON apu(METUKH

[IpakTtuueckas pabora mo teme "Peamm3anus
BBIUYHCIIEHUI ¢ MHOTOpa3psAAHBIMU YUCIaMH"

CrnoBapu (accomnmaTtuBHbBIE MaCCHBBI,
oroOpaxkenus). Xom-tabnuiel. Iloctpoenue
aJ1(haBUTHO-YaCTOTHOTO cloBaps JUIs
3aJJaHHOTO TEKCTa

30

31

[Ipaktudeckas padora mo teme "llocTpoenue
aJ1(haBUTHO-4aCTOTHOI'O cIIoBapst Ui
3aJIaHHOTO TeKCTa"

AHanu3 TeKcTa Ha €CTECTBEHHOM S3BIKE.
Brinenenne MOCJIEIOBaTEeILHOCTEH 10
ma0nony. Peryinsipasbie BBIPAXKEHUS.
YacToTHBIN aHAIN3

32

[IpaxTrueckas pabora 1o teme "AHanu3 TeKcTa
Ha €CTECTBEHHOM S3EIKe"

33

34

35

Crexu. AHamu3 NOPaBUIBHOCTH CKOOOYHOTO
BBIPAKECHUS

Brruucnenue apu@MeTnyeckoro BbIpaKEeHUS,
3aMKUCaHHOro B MOCTHUKCHON popme

[Tpaktudeckas padora mo teme "BbruucieHue
apI/I(bMeTI/I'-IeCKOFO BBIPpAXCHUSA, 3alIMCAHHOI'O B
nocTukcHo hopme"
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36

Ouepenu. lcnomp3oBanuwe oduepenyt  Juis
BPEMEHHOTO XPaHEHHS JaHHBIX

37

38

39

40

[TpakTuueckas pabota o TeMe
"Ucnonb3zoBanue ouepean"

HepeBbsi. Peanuzanusi jepeBa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BomuHbIe (OMHAPHBIE)
nepeBbs. [locTpoeHue aepeBa i 3aAaHHOTO
apu(MEeTHIECKOTO BRIPAKCHUS

[TpakTrueckas paborta o TeMe
"Ucnonbs3oBaHue AEpEeBBEB MJI BBIYMCIICHHS
apru(pMETHYECKUX BhIPAKCHHI"

PexypcuBHbIE anropuTMbl 00xoma JiepeBa.
Hcnonp3oBaHue creka U odepeau Aias odxona
JepeBa

41

PexypcuBHbIE anropuTMbl 00xona JiepeBa.
Hcnonb3oBaHue cTeka M odepenu s ooxona
JepeBa

42

Anroputmel Ha  rpadax. Iloctpoenue
MUHUMAaJIbHOTO OCTOBHOTO Jepesa
B3BCHICHHOT'O CBA3HOI'0O HCOPUCHTUPOBAHHOI'O

rpada

43

44

O6xox rtpada B minyomny. OOxom rpada B
[IUPUHY

KonmmyecTBO  pasnuyHbIX  IyTed  MEXIY
BEpIIMHAMU OpPUEHTHUPOBAHHOTO
alMKJINYecKoro rpada

45

Asnroputm JI€HKCTpPBI.
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46

47

48

[Ipaktudeckas pabora no teme "Bpruucienue
JUIMHBI KpaTyalIluero myTu MeX,ly BepIINHAMU
rpada (anropurm JleiikcTphr)"

Aunroputm @noiiga—Yopiiamia

3anauu, periaeMblie c MTOMOIIbIO
JTUHAMUAYECKOTO MIpOrpaMMHUPOBAHUSL:
BBIUHCIICHHE PEKYPCUBHBIX (DYyHKIUI

49

[IpaxTnueckast pabora no teme "Bpruncienue
PeKYpCUBHBIX  (QyHKIOMH ¢ IOMOLIbIO
JUHAMHYECKOTO MPOrpaMMUpOBaHUs"

50

51

52

3amaun, petiaembie c IIOMOIIIBIO
JUHAMHYECKOTO IPOrPaMMHUPOBAHUS: MMOACYET
KOJINYECTBA BAPUAHTOB

[Ipaktuueckas pabora mo teme "[lomcuér
KOJMYECTBA  BAapUAHTOB  C  IIOMOIIBIO
JMHAMUYECKOro IporpaMMupoBaHus"

33,[[8.‘11/1, peaiacMbIC C IIOMOIIIBIO
ANMHAMHUYCCKOTIO MpOorpaMMHUpPOBAHMA: 3ada4u
OIITUMM3alln

53

54

55

[TonsTe 0 mapagurmax MNpOrpaMMHUPOBAHMUSL.
O030p SA3BIKOB IPOTPAMMHUPOBAHHUS

[lonatne 006 0OBEKTHO-OPUEHTHPOBAHHOM
MIPOrpaMMHUPOBAaHUN

OObekTel U Kiaccel. CBolicTBA W METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHATHN3

OOII COO MAOY COI Ne 18 44




[TpakTuueckas pabota o TeMe

57 "Ucnonbp3oBaHWEe  TOTOBBIX  KJACCOB B 1
nporpamme”

53 Pa3zpaOoTka mporpamMm Ha OCHOBE OOBEKTHO-
OpPUEHTUPOBAHHOTO NOJX0AA

59 [TpakTudeckast pabora "Pa3zpaboTka mpocToii 1
IIPOrpaMMbl C UCIIOJIb30BAaHHEM KJIacCOB"
Wukancymsimus. [Ipaktuyueckas pabora 1o teme

60 "Pa3paboTka Kjacca, HCIIOJIb3YIOIIETO 0.5
WHKAIcCyJIsnuo"

61 HacnenoBanue. [Tomumopduzm

62 [Ipaktuueckas pabora mo Teme "Pa3paborka 1
repapxuu KjiaccoB"

63 Cpenpl  OblcTpoil  pa3pabOTKH  MPOTPAMM.
[TpoexTrpoBanue uuTepdeiica monb30BaTess

64 [IpoextupoBanue nunTepderica moap3oBaTens

65 Hcnonp30BaHMEe  TOTOBBIX  YIIPABISIEMBIX
3JIEMEHTOB U1 IOCTPOEHUS UHTepdeiica

66 [IpakTrueckast pabora nmo teme "Paspaborka 1
porpamMmMsl ¢ rpadudeckum uHTepdeiicom”

67 W3yueHne BTOPOTo sA3bIKa MPOrpaMMHUPOBAHHUS

68 N3yuyenue BTOpPOro s13b1ka IpOrpaMMHUPOBAHMS

69 Orarnsl KOMITBIOTEPHO-MaTeMaTHIeCKOTO
MOJIETTUPOBAHHUS
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Juckperusanus pu MaTeMaTU4eCKOM

[lemocTHOCTD Ga3bI TaHHBIX

70 MOJICIUPOBAHUM  HEMPEPHIBHBIX IMPOIECCOB.
MonenupoBaHu€e IBUKEHUS

71 [IpakTuueckas pabora 1o TemMe 1
"MonenupoBaHue JIBHKEHUS"
MopnenupoBanue  OMOJIOTHYECKUX  CHCTEM.

72 [IpakTuyeckas pabora o TeMe 0.5
"MogenupoBaHre OHOJIOTHYECKUX CUCTEM"

73 MaremaTtudueckue MOJEIU B  HKOHOMHKE.
BoruncnuTennbHbIE 3KCIIEPUMEHTHI C MOJIETSIMU
BepostHocTtHele  Mozmenu.  IIpaktudeckas

74 paborta o TEME "MIMUTAIIMOHHOE 05
MOJIEJIMPOBAHUE C NOMOLIBIO MeTona MoHTe- '
Kapino"

75 KommblorepHoe  MonenupoBaHHE  CHUCTEM
YIPaBICHUS

76 O06paboTKa pe3yabTaToB KCIIEPUMEHTa

77 Tabnuunble (pensuuoOHHbIE) 0a3bl JaHHBIX
[Touck, coptupoBka U (UIBTpALUs ITaHHbIX.

78 3ampocel Ha BBIOOPKY JaHHBIX. 3alpochl ¢
napaMmerpamu. Boraucisemple moss B 3apocax

79 IIpaktuueckas pabora mo Teme "Pabora c 1
roToBOM 0a30i JaHHBIX"
Muororabanyubie 0a3bl JaHHBIX. THUIIBI CBA3€Ei

80 Mexay — Tabnumamu.  BHemHu# - KiTrod.
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[Ipaktudeckas pabora mo Teme "Pa3paboTka

81 . "
MHOTOTa0JIMYHON 0a3bl JAaHHBIX

82 3anpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

33 [Ipaktudeckas pabora mo Teme "3ampocsl K
MHOTOoTabInYHOI 0a3e naHHbIX"

84 S3bIk ynipaBneHus qanHabiMu SQL

35 [Ipaktudeckas pabora mo Teme "YmpasieHHe
JTAHHBIMM C TIOMOIIIbIO s3bIKa SQL"

36 Hepensmonnsle 6a3pl TaHHBIX. DKCHEPTHHIC
CUCTEMBI

87 HHTepHeT-prIitoKeHust

OHSITHE O CEPBEPHOM MU KIMEHTCKOM 4YacTaX

IT

88 caiita. TexHOIOrUs «KIMEHT — CEpBEP», €€
JOCTOMHCTBA U HEJOCTATK!

89 OcHoBgsl s13p1ka HTML

90 [Ipaktuueckas pabora mno Tteme "Co3znanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHogsl s1361ka HTML

92 OcHoBsl s13p1ka HTML
[Ipaktuueckas pabota no teme "Coznanue Beo-

93 CTpPaHUIIbl, BKJIIOYAIONIEH MYJIbTUMEIUNHbBIC
00BEKTHI (PHUCYHKH, 3BYKOBBIE JaHHBIE, BUJIE0)"

94 OcHoBbI KackaaHbIx TaOmwui cruiiei (CSS)
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[Ipaktuueckas padora no teme "OdopmicHue

95 CTpPaHHIBI C TIOMOINBI KAaCKaJHBIX TaOIHIT 1
ctuiei"

96 Cuenapuu Ha s3bIke JavaScript

97 Cuenapuu Ha s3bike JavaScript

98 dopmbl Ha BeO-CTpaHUIIS

99 [Ipaktudeckas pabora mo teme "OOpaboTka 1
JTaHHBIX popm"

100 Pa3memenne BeO-caiiToB. Ycimyra XOCTHHIA.
3arpy3ka (aiinoB Ha calT
KanpupoBanue. lcnpaBneHue MnepcreKTHBBL.

101 l'ucrorpamma. Koppekuus YPOBHEH,
Koppekius 1Beta. ObeciBeyMBaHUE IIBETHBIX
M300paKeHUI
BBon m300pakeHMI ¢  HCHOJIB30BAHUEM

10p | DasmaHBIX 1 poBbIX YCTPOICTB. 0.5
[Ipaktuueckas pabora mo teme "OOpaboTka '
uuppoBbIX poTtorpaduii”
Perymb. Pabora ¢ oOnactamu. OUIbTpBIL.

103 Ilpaktuueckas pabGora 1o Teme "Perymb 0.5
uudpoBbIX poTtorpaduii”
MHuorocnoifHple  n300pakeHUs. TeKCTOBBIE

104  cnou. Macka cnos. Kananel. CoxpaHeHue
BBIJIETICHHOM 001acTu

105 [IpakTuueckas pabora 1o TeEME 1

"MHorocnoitHble n300paxenus"
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[TogroToBka wWILTIOCTpanuii AJisi BEO-CalTOB.

106 | Ilpaktuueckas pabota o TeMe 0.5
" AHUMHpOBaHHBIC N300paxKeHus"

107 Bekropnas rpaduka. Bekropuzanus
pacTpoBBIX N300pakeHUH

108 [Ipaktudeckas pabota mo Teme "BekropHas 1
rpaduka"

109 [IpyHIMOBI TOCTPOEHUSI U PEIAKTUPOBAHUS
TPEXMEPHBIX MoJiesel

110 [Ipaktuueckass pabora mo teme "CozmaHue 1
MIPOCTBIX TPEXMEPHBIX Mojenen"”

111 Cetounbie Mozenu. Marepuabl

112 IIpaktuueckas pabora mno Teme "CeTouHble 1
Mozaenu"

113 MopenupoBaHue HMCTOYHUKOB  OCBELICHHS.
Kameps!

aKkTudeckas padora no teme "PenaepuHr
114 1II 0 "P " 1
JIUTHBHBIE TEXHOJIOTHH -IPUHTEPHI

115 A 3D

116 IlonsTie © BUPTyaJbHOW pEaTbHOCTH H
JOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems

118 PesepBHoe Bpems

119 PesepBHOe Bpems
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120 PesepBHOE Bpems 1
121 Pe3epBHOE Bpems 1
122 PesepBHOE Bpemsi 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126  PesepBHOE Bpems 1
127  PesepBHOE Bpems 1
128  PesepBHOE Bpems 1
129 | PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131  PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHOE Bpems 1
135 Pe3epBHOE Bpems 1
136 | PeszepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME = 136

36.5
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VYEBHO-METOJMYECKOE OBECTIEUEHUE OBPA3OBATEJILHOT'O
TTPOLIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJI YUEHUKA

[TonsxoB K.1O., Epemun E.A. Mndopmaruka. 10 knacc. YueOnuk (ba3zoBblii
U yrnyOonéHnsii ypoBuu). B 2 4. IIpocsenienue, 2025

[MonsikoB K.1O., Epemun E.A. Undopmaruka. 11 knacc. Yueonuk (ba3oBbrlii u
yoIyOsn€HHbI ypoBHU). B 2 u. IIpocBewmenue, 2025

METOJUYECKUE MATEPUAJIBI AJIA YUUTEJIA

Nudpopmaruka. YMK msa crapmeit mkonsl: 10—11 xmaccbl. YrmyOnéHubii
ypoBeHb. Metonuueckoe mnocobue g yuurens» (aBrop-coctaButens M. H.
bopoaun);

Nudopmaruxa. 10-11 xnaccel. bazosbiii 1 yryonénnsiii ypoBHu. K. HO.
[Tonsxos, E. A. Epemun);

Nudopmaruka. Metoguueckoe mnocooue: 10-11 xknaccel. bazoBwiii u
yrnyOonénnsiil yposenb. K. FO. [Tonsikos, E. A. Epemun.

[MN®POBLBIE OBPA3OBATEJIBHBIE PECYPCBHI M PECYPCBI CETHU
NMHTEPHET

1. http://school-collektion.edu/ru, «Egunas xoyuiekuus UU(POBBIX
o0pa30BaTEIBHBIX PECYPCOBY»

2. http://windows.edu/ru, «EnuHoe okHO nocTyma K oOpa3oBaTelIbHBIM
pecypcam»

3. http://fcior.edu.ru,  http://eor.edu.ru, «DenepalibHBIA  TIEHTP

MH(OPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHBIX W3IaHU, SIEKTPOHHOTO
00OpyIOBaHUSI W DIIEKTPOHHBIX 00pa30BATEIBHBIX PECYpCOB ISl  OOIIETO
oOpa3zoBaHus

5. http://www.portalschool.ru, IlIkonbHbIi mOpTaT

6. http://www.ict.edu.ru,  DenepanpHbiii moptan «MHPopMarmOHHO-
KOMMYHUKAITIOHHBIE TEXHOJIOTHUH B 00Pa30BAHUI

7. https://media.prosv.ru/content/?subject=22&klass=1, Menuareka
IIpocserienus
8

https://marketplace.obr.nd.ru/library/lessons?filter_class=1&filter subject=1
4, OOpazoBapuym

0. https://resh.edu.ru/subject/7/1/, Poccuiickas 37eKTpOHHAs MIKOIa

10. https://myschool.edu.ru/, IOC «Mos mkoa

OOIT COO MAOY COMI Ne 18 51
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JUis TpoBeAEHUs €IMHOIO0 TOCYyAApCTBEHHOIO 3K3aMeHa 10 HH(popMaTuke
(mamee - EI'D mno wuHdopmaTuke) uUCHOIB3yeTCs TNepedeHb (Koauduxarop)
pOBEpsieMbIX TPeOOBaHMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOMN
IIPOrpPaMMBbI CPEIHETO O0IIET0 00pa30BaHMsl U JIEMEHTOB CONEP KaHMSL.

[IpoBepsiemble Ha EI'D no wuHpopmaThke TpeOOBaHHMS K pe3yjbTaram
OCBOEHHSI OCHOBHOM 00pa30oBaTeIbHOM IPOrpaMMbl CpeIHEro o01Iero oopazoBaHus

Kon [TpoBepsiemble TpeOOBaHMS K MPEIMETHBIM pe3yiIbTaTaM OCBOCHUS
IPOBEPSEMOr0 | OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPEAHETO 00IIero 00pa3oBaHus
TpeOOBaHUS

l. 3Harh (MMOHUMATh)

1.1 [TonrMaHue OCHOBHBIX MPHUHIMIIOB YCTPOWCTBA M (PYHKIMOHHPOBAHHUS
COBPEMEHHBIX CTAlIMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TECHICHIIHI
pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIA; BIIaJeHHE HaBbIKAMU PaOOTHI C
OTICPALIMOHHBIMU CHCTEMaMHd M OCHOBHBIMH BHJIaMU IIPOTrPAMMHOTO
oOecrieueHus AJis peieHus y4eOHBIX 3a/1a4 M0 BEIOPAHHOM crierrain3aiiu

1.2 Hanmuuwe mnpencraBiaeHuit o 0a30BbIX NPUHIMIAX OpraHU3alMd |
(YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3 [ToHMMaHne OCHOBHBIX IPHHIMIIOB AWCKPETU3ALUU DPA3IUYHBIX BHUIOB
uH(pOopMaIu
1.4 [Tonumanue 06a30BbIX aJIrOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM

uHpopmaru (3amUCh YHCENl B TIO3WIMOHHOM CHUCTEME CYHCIICHMUS,
JEIUMOCTh IENbIX YMCEeN; HAXOXJACHUE BCEX MPOCTBIX YHCEN B 3a/laHHOM
nuarnasoHe; 00paboTKa MHOTOPa3psiAHBIX — IIEJIBIX  YHCEJ;  aHaJu3
CUMBOIIBHBIX CTPOK U APYTHUX), AITOPUTMOB MTOUCKA U COPTUPOBKH

1.5 3HaHMe (PYHKUIMOHAJIbHBIE BO3MOXHOCTHM HWHCTPYMEHTAJIBHBIX CPENCTB
cpenbl pa3paboTKu

1.6 Brnanenvne OCHOBHBIME CBEACHHSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE,
CpEICTBaxX CO3/IaHUs U PaOOTHI C HUMHU

1.7 IToHnMaHue BO3MOKHOCTEN U OrPAaHUYEHUN TEXHOJIOTUM MCKYCCTBEHHOTO
WHTEJUIEKTAa B PAa3JUYHBIX OOJACTAX; HaAIW4YWe TMPEACTaBICHUNH 00
UCTIONB30BAaHUHM  WH(OPMAIMOHHBIX ~ TEXHOJNOTMH B Pa3IUYHBIX
npodeccruoHaNbHbIX chepax

1.8 Bnagenue TCOPCTUUCCKUM alIlaparoM, IMO3BOJAOINIUM OCYIICCTBIATH
MNpEACTABICHUE 3aJaHHOTO HATypaJIbHOr'0 4HcCjia B Pa3IMYHBIX CHCTCMax
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CUUCIICHUS; BBINOJHATH TNPEoOpa3oBaHMUs JOTMYECKUX BBIPAKEHHIA,
UCIIOJIB3YSI 3aKOHBI anreOpbl JIOTHUKHU; OINpelNesTh Kpardyallliuii MmyTh BO
B3BEIICHHOM rpade W KOJIMYECTBO IMyTeH MEXIy BepIIMHAMHU
OPUEHTUPOBAHHOTO AIIMKINYECKOro rpada

YMmetn

2.1

VMeHHE UCMOJIb30BaTh KOMIBIOTEPHO-MAaTeMAaTHUECKHE MOACIU  JUIS
aHanmu3a OOBEKTOB M TPOLECCOB: (POPMYIHPOBATH LIETb MOJCIUPOBAHMA,
BBIIIOJIHSATh aHAIM3 PE3yNbTaToB, MOJIYYEHHBIX B XOIE MOJICIHPOBAHUS,
OLICHHMBATh aJICKBATHOCTh MOJICIIM MOJICITPYEMOMY OOBEKTY WIIH MPOILIECCY;
HPEICTABIATh PE3YJIbTaThl MOJACIUPOBAHKS B HATVISITHOM BUJIC

2.2

YMeHne KiIacCMPUIMPOBAaTH OCHOBHBIC 3aJaddl  aHalW3a JIAaHHBIX
(IpOrHO3UpOBaHUE, KJIaccuukanys, KJIacTepu3alus, aHau3
OTKJIOHEHUI1); MOHMMATh IOCJIEN0BATEIBHOCTh PEIICHUs 3a/a4 aHaJIn3a
JAHHBIX: COOp NMEPBUYHBIX JAAHHBIX, OUUCTKA U OLIEHKA Ka4eCTBa JIaHHBIX,
BbIOOp W (MJIM) TOCTPOEHHME MOJENU, MpeoOpa3oBaHHE JaHHbIX,
BU3YyaJIM3alMsl JaHHbBIX, UHTEPIIPETALUs pe3ybTaToB

23

YMenue onpenensatb nH(HOPMAIMOHHBII 00bEM TEKCTOBBIX, IpaUUeCKUX U
3BYKOBBIX JaHHBIX IPHU 33JaHHBIX TapameTpax JAUCKPETH3alUUd. YMEHUE
OTIPE/ICTISATH CPETHIOID CKOPOCTH Mepelauu JaHHbBIX, OLEHUBATh U3MEHEHUE
BPEMCHH Tiepeadyl IPH U3MEHEHUH MHPOPMAIIMOHHOTO 00beMa JTaHHBIX U
XapaKTEepPUCTUK KaHalla CBSI3U

24

YMeHHne CTpOUTh KOJ, OOECIEYMBAIOIMINN HAMMEHBIITYI0 BO3MOXKHYIO
CPEIHIO0 JUTMHY COOOIIEHUS PU U3BECTHON YaCcTOTE CHMBOJIOB

2.5

‘YMeHue ucnonab30Barh Py PEMIEHUH 33/1a4 CBOMCTBA MO3UIIMOHHOM 3aITUCH
YHUCeJl, aJITOPUTMBI TIOCTPOEHUS 3aIMCH YUCJIA B MO3UIIMOHHOM CHUCTEME
CUMCJIEHUS C 3aJJaHHbIM OCHOBAaHHMEM W MOCTPOCHUS YHUCIA IO CTPOKE,
COZIepIKallle 3amuch ATOrO YMCIIa B MO3UIIMOHHOM CUCTEME CUMUCIIEHUS C
3a/IaHHBIM OCHOBAaHHEM; YMEHHUE BHITIOJHITH apu(PMETHUIECKHE OTIEpPAIH B
MO3ULMOHHBIX CUCTEMAX CUUCIIEHUS

2.6

YMmenue CTPOUTH JIOTMYCECKOC  BBIPAXKCHUC B I[PIS’I:.IOHKTI/IBHOfI u
KOHBIOHKTHUBHOM HOPMAJIbHBIX (bopMax 10 3aJaHHOM T3.6J'II/II_IC UCTUHHOCTH,
HCCICI0BaTh 00J1acTh HCTUHHOCTH BbICKa3bIBaHUsI, coaepKamero
MNEPCMCHHBIC,; PCIIaTh HECCIJIOKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHue peniath aropuTMUICCKUE 3aa49H, CBSI3aHHBIC C aHATTU30M IrpadoB
(3a1a4M TMOCTPOCHHUS ONTHUMAIBHOTO MYTH MEXAy BepIInHaMu rpada,
ompeieNieHUs] KOJMMYeCTBAa pPAa3jMYHbIX MyTe MEXAy BepIIMHAMU
OPUEHTHPOBAHHOTO AITUKINYECKOTO Tpada)

2.8

YMeHHE UCIOb30BaTh IEPEBbs IIPU aHAINU3E U MOCTPOCHUU KOZOB U IS
IpeCTaBIeHUs apu(PMETHYECKUX BbIpaXEHUM, PU PEIICHUH 3a/1a4 TIOKCKa
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U COPTUPOBKH; YMEHHME CTPOUTH IEPEBO UIPHI IO 33JaHHOMY AJITOPUTMY;
pa3pabarbiBaTh U 00OCHOBBIBATH BHIMTPBIIIHYIO CTPATETUIO UTPBI

2.9

YMmenue AHAJIU3UPOBATh  AJTOPUTMBI €  HUCIIOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKH; OIIPCACIIATH 0e3 HCIIOIL30BaHUS KOMITIBIOTEpaA PE3YJIbTAThL
BBITTIOJIHCHUS HCCJIOKHBIX IMPOrpaMM, BKIIIOUAKOIINUX MUKIIBI, BETBJICHUSA U
moAIporpaMmal, IpH 3aIaHHBIX UCXOAHBIX JaHHbBIX

2.10

YMeHHe onpenensTh CI0KHOCTh U3yYaeMbIX B Kypce 0a30BbIX aITOPUTMOB
(cymMmmHpOBaHHME 3J€MEHTOB MacCHUBa, COPTUPOBKA MacCuBa, MepeOOpHbIe
QITOPUTMBI, JIBOMYHBIA TOUCK) W TPUBOAUTH TPUMEPHl HECKOIBKUX
AJITOPUTMOB PA3HOI CIOKHOCTHU JUISl PEIICHUs OJHOU 3a/1aun

2.11

Brianenue yHuBepCaIbHBIM S3BIKOM IIPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npencraBieHusiMiH 0 0a30BbIX THIAX
JAHHBIX W CTPYKTypaxX [aHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHEIC
VOPABISIONIME  KOHCTPYKUMH;  YMEHHE  OCYIIECTBISATh  aHAIU3
MPEUIOKEHHOM MTPOrPaMMEL: OMPEIEISITh PE3YIIBTAThl PA0OTHI TPOTPAMMBI
NPU 3a/IaHHBIX HWCXOJHBIX JIaHHBIX; ONPENENATh, NMPU KAKUX HCXOIHBIX
JAaHHBIX BO3MOXKHO TIOJTyYeHHUE YKa3aHHBIX PE3yIbTAaTOB; BEISBIISTH JaHHEIC,
KOTOpbIE MOTYT IPUBECTHU K OIIMOKE B paboTe MporpamMmmsl; GopMyIupoBaTh
MPEIOKEHUS M0 YAYUIICHUIO POTPAaMMHOT0 Kojia

2.12

YMeHHe pealn3oBbIBaTHh HAa  BBHIOPDAHHOM  JUIS  HM3YYCHHUS  SI3BIKE
nporpaMMmupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMBI 0OPaOOTKHU YMCEN, YUCIOBBIX MOCIEI0BATEIbHOCTEN
U MaccMBOB: IMIpeJCTaBJI€HHE 4YHciIa B BHUJAe Habopa HPOCTHIX
COMHOKUTENEH; HaxOoKJICHHE MAaKCHUMaJbHOM (MUHUMaJbHON) wUUDpPHI
HaTypaJIbHOTO YMCIIA, 3aIUCAHHOTO B CUCTEME CUHUCIIEHUS C OCHOBAHMEM,
HenpesblmaromuM ~ 10;  BeluMciieHHe  OOOOIIEHHBIX  XapaKTePUCTHUK
SIEMEHTOB MAacCMBa WM YHCJIOBOM MOCIENIOBATENHOCTH (CYMMBI,
IPOU3BEJIEHUSI  CpPEeIHero  apuMeTHuyeckoro,  MHHUMAJIBHOTO  H
MaKCUMaJIbHOTO 2JIEMEHTOB, KOJINYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3alaHHOMY  YCJIOBHUIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; yMEHME
UCIIONB30BaTh B IpOrpamMMax JaHHBIE PA3JIMYHBIX THUIIOB C Y4YETOM
OTpaHMYEHUN Ha JMana3oH MX BO3MOXKHBIX 3HAYEHUH, NMPUMEHSATh MpU
peLIeHUH 3aJad CTPYKTYpbl JaHHBIX (CIHMCKH, CIOBapH, CTEKH, OUEPEeiH,
JIEPEBbs); IPUMEHITh CTaHJAPTHBIE U COOCTBEHHBIE MOJAIPOrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAAHHBIX U CHUMBOJIBHBIX CTPOK; MCIIOJIb30BATh IMPH
pa3paboTKe mporpaMMm OHOIHMOTEKH TOAMPOTrpaMM; YMEHUE HCIIONh30BaTh
CPEICTBA OTIIAAKU IIPOrpaMM B CpeZie MPOrpaMMHUPOBAHUS

2.13

YMeHHe  UCHONb30BaTh  JJEKTPOHHbIE  TaOmUIBl A aHajIu3a,
NpeACTaBlIeHNuss U OOpabOTKM JAHHBIX (BKJIOYAs BHIOOP ONTHMAJIbHOTO
pemieHus, nMoAdOp JMHUK TpPEHJa, pellleHue 3aJa4 MPOTrHO3UPOBAHUS);
yYMEHHUE HCIIONb30BaTh TaOMUYHbIE (peIsLMOHHBIE) 0a3bl JAHHBIX H
CIIPaBOYHBIE CHCTEMBI
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2.14 YMeHHe OpraHM30BBIBaTh JUYHOE HMH(OPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BaHUEM PA3JIMYHBIX CPEICTB LU(PPOBBIX TEXHOJIOIHI; IOHUMaHHE
BO3MO)KHOCTEW IU(PPOBBIX CEPBUCOB IOCYIAPCTBEHHBIX YCIYT, IIH(PPOBHIX
00pa3oBaTeIbHbIX CEPBUCOB

[lepedenn anemMeHTOB conepxkanusi, mposepsieMbix Ha EI'D o unpopmaTtuke

Kon [IpoBepsieMblil 3IEMEHT COJAEPHKAHUS

1 [{udposas rpaMOTHOCTH

1.1 OCHOBHBIE TEHJCHIIMM Pa3BUTHs KOMIBIOTEPHBIX TexHosorui. [lapannenbHbie
BBIYHCIICHUS. MHoromnpoueccopHbie CUCTEMBI. Pacnpenenennsie

BBIYHMCIIUTEIbHBIE CUCTEMBI U 00pa00OTKa OOJIBIITNX JTAHHBIX

1.2 [IpUHIIMIIBI TTOCTPOEHUSI M alllapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokoibl. Cetb HTEpHET. Afpecanus B cetu MHTepHET. [IpoTokoss
creka TCP/IP. Cucrema nomeHHBIX uMeH. Pasnenenne IP-cetw Ha moaceTu ¢
ITOMOIIIbI0 MACOK MOACETEH

1.3 ®aiinobas cucrema. [louck B daitnoBoli cucreme. [IpuHIUIBI pa3sMemieHus U
uMeHoBaHuUs (ailiIoB B 1onroBpeMeHHON maMsty. [11abinoHs! A1 onucanus rpyIii
daiinoB

1.4 CkopoCcTh  mepenaud  JaHHBIX. 3aBUCHUMOCTb  BPEMEHHM IepeAayd  OT

MH(OPMAIIMOHHOTO 00bEMa IaHHBIX U XapaKTepUCTHK KaHaja CBI3U

1.5 HIudpoBanue nanHbIXx. CUMMETpUYHbIE U HecUMMeTpu4Hble mu@psl. HIndpsr
npocroi 3amensl. [udp Leszapsa. [ludp Buxenepa. Anroput™ mudppoBaHus
RSA

1.6 Kozpl, mo3possitornine oOHapyKUBaTh U UCHPABIATH OMKUOKH, BOSHUKAIOIINE MPU

nepenaye gaHHbIX. Paccrosane Xammunra. KogupoBanue ¢ moBTOpeHHEM OUTOB.
Kol XoMmMmuura

2 TeopeTnueckue 0CHOBBI MH(OpMATUKU

2.1 JIBonuHO€e KOnMpoBaHKe. PaBHOMEpHBIE M1 HEpaBHOMEPHBIE KOAbL. JleKoarpoBaHue
COOOIIeHUH, 3alMCaHHBIX C MOMOIIbIO HEPAaBHOMEPHBIX KOJOB. YcioBue daHo.
[TocTpoenne ONHO3HAYHO NEKOAUPYEMBIX KOIOB C IIOMOIIBIO JEPEBa

2.2 TeopeTndeckue moOmXoAbl K OIEHKEe KoindecTBa uWH(opmaruu. Enuauimb
U3MepeHHsl KoiandecTBa nHpopmanuu. AnpaBUTHBIN MTOAXO/ K OI[CHKE KOJTHMYECTBa
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uHpopMarmu. 3akoH agauTUBHOCTH uH(popmanuu. Dopmyna Xapmid.
Nudopmarnus u BepostHocTh. Dopmyna IllerHona

23

Cucrembl cumcnenus. Pa3BepHyTas 3amuch IENbIX M JPOOHBIX YHCENT B
IIO3ULMOHHOM cucTeMe cuucieHusa. CBOMCTBA MO3MIMOHHOW 3alMCH 4YHCHA:
KOJIMYECTBO LU(P B 3aMKCH, IPU3HAK JCTMMOCTH YMCIIa HA OCHOBAHUE CUCTEMBI
CUHCIIECHMsI. AJITOPUTM IIEPEBOAA LIEJIOT0 YKcaa U3 P-WYHON CHCTEMBI CUMCIICHMUS
B JIECATUYHYIO. AJITOPUTM IE€peBoJa KOHEUHON P-nuyHON IpoOH B ECATUYHYIO.
AnropuT™M IepeBoja LEJNOro 4Mcia U3 JECATHYHOM CUCTEMBI CUMCICHHS B P-
nunyto. llepeBox KoHeyHOW JecsaTMyHOM JpoOu B P-uunyro. JlBomuHas,
BOCBMEPHUYHAs U IIECTHAAUATEPUYHAs CUCTEMBI CUMCIICHUS, CBA3b MEXKIY HUMH.
Apudmernueckue ornepanuu B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

24

Tpoana;[ YpaBHOBCHICHHAsI CUCTEMA CUUCIICHUS. I[BOI/I‘IHO-I[CCHTI/I‘IHEUI CHUCTCMa
CHHCJICHHUA

2.5

Komuporanue tekctoB. Komupoka ASCII. OgHoGaliTHBIE KOaupoBKH. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenne uHOpMAIMOHHOTO 0O0beMa
TEKCTOBBIX COOOIIIEHUI

2.6

KonupoBanue nzobpaxenuii. OueHka nHGOPMAIIMOHHOTO 00beMa rpapuuecKux
JAHHBIX TPU 3aJaHHBIX Pa3pelIeHUH U TIyOuHe KoaupoBaHus 1BeTa. L[BeToBbIE
MOJIEJIH.

KOI[I/IpOBaHI/Ie 3BYyKa. OI_[CHKa I/IH(I)OpMaI_II/IOHHOFO obobeMa 3BYKOBBIX JAHHBIX IIpH
3aJaHHBIX YaCTOTC JUCKPECTU3ALUHN U PA3PAJHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsTue BbICKa3biBaHUSA. BbIcka3biBaTenbHbIE  (HOPMBI
(mpenukarsl). KBaHTOpBI Cy11€eCTBOBAaHUS M BCEOOIIHOCTH.

Jloruueckue OoIncpanunu. Ta6J'II/II_IBI ucTuHHOCTHU. Jlormueckue BBIPpAXKCHUA.
Jlornaeckme TOXIACCTBA. Jlornaeckme Ooncpanr U orepan HaJli MHOXKXCCTBaMU.

3akoHbBl anreOpbpl JIOTMKU. OKBHUBAJEHTHbIE IpeoOpa3oBaHMsI JIOTMUYECKHX
BbIpakeHUU. Jlornueckne ypaBHEHUS U CUCTEMBI YPaBHEHUI.

Jlornyeckne (yHKUMU. 3aBHCHUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHUX
(GYHKIMH OT KOJIMYEeCTBA AapIyMEHTOB.

Kanonunueckue opMbl JIOTHYECKUX BBIPAsKEHHUH

2.8

COBepHIeHHBIe JHU3BIOHKTHBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (bOpMI)I,
AJITOPUTMBI UX ITIOCTPOCHUA 10 Ta6J'II/II_[e HNCTUHHOCTHU

2.9

Jlornyeckne osreMeHTBI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHuoropa3psaansiii cymmarop. [locTpoeHne cxem Ha JOTMYECKMX JIEMEHTax II0
3aJJaHHOMY JIOTUYECKOMY BBIPQKEHUIO. 3alKCh JIOTUYECKOTO BBIPAXKEHHS IO
JIOTUYECKOH cXeMe
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2.10

Monenn u wmonenuposanue. lLlenu mopenupoBaHusl. AJIEKBATHOCTbh MOJAETH
MOJEIUPYyEMOMY OObEKTY WK Ipoueccy. Popmanuzanus MpUKIaIHbIX 3a1ay.

[IpencraBieHue pe3ynbTaTOB MOJCITUPOBAHUS B BHIIE, YIOOHOM ISl BOCHIPUSTHS
gyenoBekoM. [ padudeckoe npeacTaBieHue TaHHbBIX (CXeMbl, TaOIHIIBI, TPAQUKH).

2.11

[IpencraBienne 1eENbIX 4YHCET B MaMiITH KommbloTepa. OrpaHUYeHHOCTH
JMana3oHa 4YHUCeJ IpU OrpaHUYCHHHM KOoJIM4YecTBa paspsanoB. llepemonnenue
paspsaHOi ceTku. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. JIBOMYHBIN
JIOTIOJTHUTEIBHBIN KO/ OTPULIATEILHBIX YUCET.

[TobutoBBIe JOTMUYeckue omepanuu. Jlornyeckwii, apupMeTHYECKUl U
nukiuaeckuii  cupuru. [lludgpoBanne ¢ mOMOIIBI0 MOOWTOBOM OmNEpaluu
"uckmrouaromee MJIN"

2.12

HpeI[CTaBJICHI/Ie BCIICCTBCHHBIX YHUCCII B TaMATHU KOMIIBIOTCPA. 3Haqamas[ qaCThb U
MMOPAA0K YuClIa. HI/IaHaSOH 3HAYCHHU M BCIICCTBCHHBIX YHUCCII. HpO6J'I€MBI XpaHCHUA
BCIICCTBCHHBIX YHUCECIJI, CBA3AHHBIC C OrPpaHUYCHUCM KOJHUYCCTBA Pas3pAI0B.
Brimonnenue onepauI/Iﬁ C BCIICCTBCHHBIMHU 4YHCJIaMH, HAKOIIJICHUC oIInOoK Ipnu
BBIYHCJIICHUAX

2.13

I'padppr. OcHoBHble ToHATHA. Bunel rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpull, CIHCKOB CMEXHOCTU. Pemienue
AITOPUTMUYECKUX 3aJlad, CBSI3aHHBIX C aHajau3oM rpadoB (MOCTpOEHUE
ONTUMAJIFHOTO TYTH MEXIy BepIIMHaMu Trpada, ONpeAesieHHe KOJIMYeCTBa
Pa3IMYHBIX IMyTe MEX/1y BepIIMHAMU OPUEHTHPOBAHHOTO AIllMKINYECKOro rpada)

2.14

HepeBbsa. bunapnoe nepeBo. JepeBbs mnoucka. CrnocoOsl 00xoma aepesa.
[IpencraBnenne apupMeTHYeCKUX BBIpaKEHMH B BHJE JepeBa. Vcmonb3oBaHue
rpadoB u 1epeBbEB IPHU ONUCAHUHN OOBEKTOB U MPOLIECCOB OKPYIKAIOLIEr0 MUpa

2.15

JluckpeTHble Urpbl IByX UTPOKOB C MONHON MHpopmanuen. [loctpoenue nepesa
nepebopa BapuUaHTOB, ONMCAHUE CTPATeTMU HUIPhl B TaOnu4HOM (opme.
BpMrpslHbeIe ¥ NPOUTPHIIIHBIE TO3ULIHNA. BBINTPBIIHBIE CTPATETUH

2.16

CpencTBa HCKYyCCTBEHHOTO MHTEIJIEKTa. MnenTrdukanus u mouck n3o0paxeHuil,
pacno3HaBanue auu. Mcmons3oBaHWe METONOB MCKYCCTBEHHOIO MHTEIICKTA B
oOyyaronx cucremax. Vcnonb3oBaHHe METOJIOB UCKYCCTBEHHOTO MHTEJUIEKTA B
pobotoTtexnuke. IutepHer Beuieil. Heliponnsle cetn

AJNTOPUTMBI U IPOTPAMMHUPOBAHKE

3.1

dopmManuzanus NoHATHS anroputma. MamumHa TeropHHra Kak yHHBEpCalbHas
MOJIEJIb BBIYHMCIICHUN

3.2

OneHka CI10KHOCTH BhIYHMCIEHUH. Bpemst paboThl 1 00beM HCTI0NIb3yEeMOM TaMSITH,
UX 3aBHUCHMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OIEHKa acHMITOTUYECKON
CIIO)KHOCTM  QJITOPUTMOB.  AJTOPUTMBI  TOJMHOMHAJIBHOM  CIIOKHOCTH.
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[Tepebopubie anropuTmbl. [IpuMepbl pa3lIMYHBIX aJTOPUTMOB PEIICHHS OIHOM
3aJla4i, KOTOPbIE UMEIOT Pa3INYHYIO CI0KHOCTh

3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEUIIMX AJITOPUTMOB
YIPAaBICHUS HCHOJHUTEISIMU U BBIYMCIUTENBHBIX aJrOpuTMOB. OlpenencHue
MCXOJHBIX JIaHHBIX, IIPU KOTOPBIX AJIFOPUTM MOJKET J1aTh TPeOyeMblil pe3yJibTar

34

ANropuT™Mbl 00pa0OOTKM HATypaJbHBIX YHCEN, 3alUCAHHBIX B TO3UIIMOHHBIX
CUCTEMaxX CYHUCIICHHUS: pa3OMeHHe 3amucH 4YHclia Ha OTACNIbHbIC IUQPHL,
HaXOKJICHHE CYMMBbI W TPOU3BEICHHUS UU(PpP, HAXOKICHUE MaKCUMaJIbHOM
(MHHUMATEHOW) TTUQPEIL.

[IpencraBnenue yucia B BuJe HaOOpa MPOCTBIX COMHOXKHTENEH. AJTOpUTM
OBICTPOTO BO3BEACHUS B CTENEHb. [I0MCK MPOCTHIX YKCEI B 3aIaHHOM JIMANa30He
C TIOMOIIBI0 aliropuTMa "periero Jpatochena"

3.5

MHoropa3psiHble LeNble Yicia, 3aJa49u JUIMHHONW apu(pMETHKH

3.6

SAzpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX:
LEJIOUHCIICHHBIE, BEIICCTBEHHBIE, CHUMBOJBHbBIC, JIOTUYECKUE. BeTBieHus.
Cnoxsble ycinoBus. Luknsl ¢ ycnoBueM. L{UKIbl 10 NEpeMEeHHOM.

OO0paboTka NaHHBIX, XpaHsAmuxcs B (ainax. TexcroBsle U ABOMYHBIE (DaMIbI.
QaiinoBele mepeMeHHbIe ((hainoBeie ykazarenn). UteHue u3 (aina. 3amuch B
dariin.

Pa3buenne 3amaunm Ha nonzanauu. Ilogmporpammsl (mpouenypbl U (QyHKIUH).
Hcnonb30BaHue cTaHIapTHONW OMOMTMOTEKH sI3bIKA POTPAMMUPOBAHMS

3.7

Pexypcus. PekypcuBnble mpoueaypsl U ¢yHkuuu. Vcnonb3oBaHWe cTeKa JUis
OpraHu3alyy PeKYpPCUBHBIX BbI30BOB

3.8

Uucnennele MeTonbl. TouHOEe M MpUOMMKEHHOE pelleHus 3anadu. YucieHHoe
pelleHre ypaBHEHUIl ¢ MOMOIIbI0 MMojgdopa mapameTpa. YHCIEHHbIE METOJbI
pelieHus ypaBHEHHMiIl: MeTox mnepedopa, METOA IOJOBUHHOIO JIEJICHUS.
[TpubnmxeHHOE BBIUUCIEHHE JUIMH KPUBBIX. Bbluncienue muomanei ¢uryp c
MIOMOIIIbIO YUCJIEHHBIX METO/0B (METON NPSMOYTOJIbHHKOB, METOJ Tparenui).
[Touck wmakcumyma (MHHUMYMa) (GYHKIHM OIHOM NEpEeMEHHOH MeTonoM
MOJIOBUHHOT'O JIEJICHUS

3.9

OO0paboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKIMH  si3bIKa
IPOrpaMMUPOBaHUs JIIsl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTpPOK: TIOJACYET KOJIMYECTBA IIOSABIEHUM CHUMBOJIA B CTPOKE,
pa3OMeHne CTPOKHM Ha CJIOBa MO TPOOEIHHBIM CHMBOJIAM, IMOWCK MOICTPOKH
BHYTPU JIaHHOM CTpPOKH, 3aME€HAa HaWJIEHHOW NOACTPOKM Ha JIPYIYyIO CTPOKY.
['enepanust Bcex CJIOB B HEKOTOpPOM ayipaBHUTE, YAOBIETBOPSIOUINX 3aJaHHBIM
orpannueHusM. [Ipeobpa3zoBanue yucia B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBsbl n IOoCJICI0BATCIbHOCTHU YUCCII. Brruncienue 0606H_[CHHBIX
XapaKTCPUCTUK 2JICMECHTOB MaCCHBa UJIN YHCIIOBOM IIOCIICAOBATCIBHOCTU (CYMMI)I,

OOIT COO MAOY COMI Ne 18 58




MPOU3BENICHUS, CPEIHET0 apu(PMETHIECKOT0, MUHUMAIHLHOTO ¥ MaKCHUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YIOBIIETBOPSAIOIIUX 33JaHHOMY YCJIOBHIO).
JlunelHbI MOMCK 3a/laHHOTO 3HAUEHUS B MaccuBe. AJITOPUTMBI pabOThI ¢
3JIEMEHTaMU MacCHBa C OJHOKPATHBIM MpPOCMOTpoM MaccuBa. CopTHpoBKa
OJTHOMEPHOro MaccuBa. [IpocThie METONIbI COPTUPOBKHU (METOA ITy3bIPbKa, METO]
BbIOOpA, cOpTHpOBKa BcTaBKaMu). CopTHUpOBKa ciusiHHEeM. BeICTpas copTUpOBKa
maccuBa (anroput™ QuickSort). JIBOWYHBIN TOUCK B OTCOPTHPOBAHHOM MAaCCHUBE

3.11

JIByMepHble MacCHBBI (MaTPHIIbl). AJTOPUTMBI 00paOOTKHU IByMEPHBIX MaCCUBOB:
3aM0JTHEHUE JIBYMEPHOTO YHCIOBOTO MAacCHBA IO 33JaHHBIM IpPaBHJIAM, MOHMCK
JJIEMEHTA B IByMEPHOM MAacCHBE, BHIYHCICHIUE MAaKCUMyMa (MUHUMYMa) U CYMMBI
AJIEMEHTOB JBYMEPHOTO MacCHBa, MEPECTAHOBKA CTPOK M CTOJOIIOB JBYMEPHOTO
MaccHBa

3.12

CrnoBapu (acconnaTHBHBIE MACCHBBI, 0TOOpaXkeHus ). XomI-radiumbl. [Toctpoenne
as1(haBUTHO-YaCTOTHOTO CJIOBaps JUTS 3aJaHHOTO TEKCTa

3.13

Crexku. AHanM3 TPaBWIBHOCTH CKOOOYHOTO  BBIPDOKEHHs. BprauciieHue
apu(MEeTUYECKOro BBIPAKEHUS, 3alMCAHHOTO B MocTdukcHON dopme. Ouepeny.
Hcnonp3oBaHue ouepenu AJii BpEMEHHOIO XpaHEHUs! TaHHBIX

3.14

Anroputmbl Ha rpadax. I[locTpoeHHe MHWHUMAIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOTrO Tpada. KomnuecTBo pazmuuHbIX
MyTel MEXIy BEpIIMHAMH OPHCHTUPOBAHHOTO AIIMKJIMYECKOTOo rpada. AIroputM
JlenkcTphl

3.15

HepeBps. Peasmmszanus nepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounaphbie) nepeBbs. [locTpoeHue aepeBa A 3aJaHHOTO APUPMETUUYECKOTO
BbIpaxkeHMsl. PekypcuBHBIE anropuTMmel obxona aepesa. Mcnonbs3zoBanue creka u
odepenu s 006xo/ia JepeBa

3.16

JlnHaMuuyeckoe MporpaMMHUpPOBAHUE KaK METOJ PELICHUs 3a7ad C COXpPaHEHUEM
IIPOMEKYTOUHBIX PE3yJbTaTOB. 3a7adM, pellacMble ¢ MOMOIIBIO AUHAMUYECKOTO
IPOrpPaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIUH, IMO/ICYET KOJIMYECTBA
BapUaHTOB, 3a7a4d ONTUMHU3ALUN

3.17

[TonsitTue 00 OOBEKTHO-OPUEHTHPOBAHHOM IporpaMMupoBaHuu. OOBEKTHI U
kiaccel. CBoiicTBa U MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIM3.
Pa3zpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IIOAXOJA.
WNukancynsuus, Hacae10BaHue, MOITUMOP(GHU3M

HNupopMaimoHHbIE TEXHOIOTHH

4.1

AHamu3 pgaHHbIX. OCHOBHBIE 3aJaddl aHajdu3a JAaHHBIX: [POTHO3HpPOBaHHE,
KJaccuuKanys, KiacTepusalus, aHaiau3 OTkiIOHeHuH. [locnenoBarenbHOCTD
pelleHus 3a/lad aHalIKu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKa
KauecTBa JaHHBIX, BEIOOP U (MJIM) OCTPOEHUE MO, TpeoOpa3oBaHuE JaHHBIX,
BHU3YyaJu3alys JTaHHBIX, HHTEPHpETanus pe3yapTaroB. IIporpammusle cpencrsa u
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WHTepHeT-cepBUCH A1 00pabOTKH U MpeICTaBICHHs JaHHBIX. bobime nanHbe.
MammnHoe oOyueHue

4.2

AHanu3 JaHHBIX C TOMOINBIO SJICKTPOHHBIX TaONHIl. BbIYMCICHHE CyMMBI,
CpeAHEero apu(pMeTu4ecKoro, HaubOJbIIEro (HAMMEHBIIIEr0) 3HaUSHHsI AUana30Ha.
Brruncnenne kod¢p¢unuenta KOppelsiuu JABYyX psaoB HaHHbIX. [loctpoenue
CTOJIOUATBIX, JMHEHYaThIX W KpYyroBbIX juarpamM. IlocTpoeHue rpadukoB
¢ynkuuii. [Tonbop nuHMK TpeHIa, pelieHre 3a/1a4 NpOorHO3upoBaHus. Pemenue
3aj7ja4 ONTUMU3ALUH C IOMOLIbIO 3JIEKTPOHHBIX TaOIHUI]

43

Juckperusanuss 1Opu  MaTeMaTUYECKOM  MOJEIMPOBAHUM  HENPEPBIBHBIX
nporeccoB. MonenupoBaHue JBMKEHHs. MoaenupoBaHue OHOJIOTHYECKUX
cucteM. MaremaTuuecklue MOJIEIM B  JKOHOMHKE. BplunciaurenbHble
9KCIEPUMEHTHl ¢ MozensiMu. OOpaOoTka pe3ynbTaToB SKCIepuMeHTa. Metoq
HauMEHbIIUX KBagparoB. OLEHKa YHCIOBBIX MapaMETPOB MOJEIUPYEMbIX
00bEKTOB U IpoueccoB. BoccTraHOBIEHHME 3aBUCUMOCTEH IO pe3ylbTraram
IKCIIEPUMEHTA

4.4

BepositTHOCTHBIE MOJIEIIH. Metonbr MonTe-Kapio. Hmuranmontnoe
MozenupoBanre. CUCTEMbI MAaCCOBOTO 00CITYKMBaHUS

4.5

TabmuuHble (pesIMOHHbIC) 0a3bl JaHHBIX. Ta0muIa - MPEICTaBICHUE CBEICHUIA
00 ogHoTunHBIX oObekTax. Iloise, 3amuch. Kimrou TabGmuipl. Pabora ¢ rorosoi
0a3oi maHHBIX. 3amoiHeHue 0a3pl JaHHBIX. [1OMCK, COPTUPOBKA U (UIBTpAIHS
JaHHBIX. 3aMpoChl Ha BEIOOPKY JaHHBIX. 3alIPOCHI ¢ MapaMeTpamMu. BoruncnseMble
TOJISl B 3aIIPOCaXx.

MHuororabnuynble 0a3bl JaHHBIX. TUIBI CBsI3ed Mexay Tabmuuamu. BHemnwuii
kitou. [lenocTHOCT 6a3bl TaHHBIX. 3aPOCHl K MHOTOTA0MMYHBIM 0a3aM JaHHbBIX

4.6

TekcroBeiii mponeccop. CpencrtBa MOUCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKyMEHTHI. CHOCKH, OTVIaBICHHUE.
[TpaBuiia UTHPOBAHUS HUCTOUHUKOB U 0oopmileHus1 OMOnuorpauyecKux cCbUIoK
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