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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma no undopmaruke (yriayOnE€HHBIM YypOBEHb) HA YPOBHE CPEHEIO
obmero o0Opa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMUN K pe3yJibTaram
OCBOCHHSI OCHOBHOM  00pa3oBaTelbHOW  MPOTPaMMBI  CpPeIHEro  OOmIero
o6pazoBanusi, npeactaBieHHbix B @I'OC COO, a takxke ¢enepaibHO padoueit
IpOorpaMMBbl BOCITUTAHMUSI.

[lporpamma mno wuHpoOpMaTuke Ha€T MNpeACTaBIEHUE O UeldX, oOulei
CTpareruu OOy4YeHHs, BOCIHUTAHUS W PAa3BUTHA OOYUAIONMMXCA CpPEICTBAMU
yuebHoro mpenmera «MudopmaTuka» Ha yrayOJE€HHOM YpOBHE, YCTaHABJIMBAET
00s13aTeNIbHOE MIPEIMETHOE CO/IepKAHUE, IPEyCMATPUBAET €ro CTPYKTYPUPOBAHUE
1O pasjienaM U TeMaM Kypca, OTNpeAeNsieT pacupeesieHle ero no kiaccam (rogam
u3y4yeHus), NaéT mMpUMEpHOE pachpeliesiecHne Yu4eOHBIX 4acoB IO TEMAaTUYECKHUM
pazzienam Kypca M PEKOMEHIyeMyl (IpUMEPHYI0) MOCIEA0BaTEIbHOCTh HX
U3y4eHUs C Yy4ETOM MEXKMPEIAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKHU
y4e0HOT0 MpoI1iecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaroIIUXCsl.

[TporpamMma no uHpopMaTHKE ONpeAeIseT KOJIUYECTBEHHbIE U KaueCTBEHHbIE
XapaKTepUCTUKHN YUEOHOro Marepuaja JUil KaKIOro roja U3ydyeHus, B TOM YHUCJe
JUIA  COACPIKATENIbHOTO HAMOJHEHHUS PAa3HOTO BHAa KOHTPOJS (MPOMEXYTOYHOM
aTTecTaluu 00ydJarommnxcs, BCEPOCCUNCKUX MPOBEPOYHBIX paodor,
rocyapCTBEHHOM WUTOTOBOM arrecranuu). [IporpaMmma nmo uHbopmMaTUKe SBISETCS
OCHOBOW JIJII COCTABJICHHSI AaBTOPCKMX YYEOHBIX TNpPOrpaMM U y4YEOHHKOB,
NOYPOYHOTO TUIAHUPOBAHUSL Kypca YUHUTEIIEM.

HNudopmarnka B cpeqHeM oO1ieM 00pa30BaHUU OTPAXKAET:

CyIIHOCTb MHPOPMATUKU KaK HAyYHOW JUCHUIUIMHBL,  U3ydYaroleu
3aKOHOMEPHOCTH MPOTEKAaHUS W BO3MOXKHOCTH aBTOMATH3alMH WH()OPMAITMOHHBIX
MPOIIECCOB B PA3NIMUHBIX CHCTEMAX;

OCHOBHBIE  00OJlacTU  TpUMeHeHUs  WHPOPMATUKH, TPEKIE  BCETrO
UHQOpPMAIMOHHBIE TEXHOJIOTUH, YNPaBICHUE U COLMAIBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep UWHPOPMATUKH U MHOOPMAIMOHHOU
NesTeIbHOCTH.

Kypc unpopmatuku s ypoBHSA CpeaHEro oOmiero oOpa3oBaHHs SIBISETCS
3aBepIIAIONIMM ATallOM HETNPEPHIBHON MOATOTOBKH O0O0YyYaloImUXCsi B 0O0JIACTH
uHbopMaTUKu U WHGOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUN, OMHUPAETCS
Ha coJiepKaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOIO oOIIero oopa3zoBaHUs U
ONBIT  TOCTOSIHHOTO  NpUMEHEeHHsT  WH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, Aa€T TEOPETUYECKOE OCMBICIEHUE, UHTEpPIpEeTalnuio U 0000IIeHne
3TOTO OTIBITA.

PesynbpTarel  yrayOna€HHOTO  ypoOBHS  HM3y4eHHs y4eOHOro TmpeaMera
«HdpopmaTuka» OpPHEHTHUPOBAHbI HA TOJyYEeHHE KOMIIETEHTHOCTEH  JUid



MoCHenyIone MnpopecCHOHaIbHON AEATEIbHOCTH KaK B paMKax JaHHOU
peAMETHOM 00J1acTH, TaK U B CMEXHBIX ¢ He oOmacTsx. OHM BKIIOYAIOT B ce0s:

OBJIQJICHUE KIIOUEBBIMU TIOHATUSAMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOWTCS JaHHAs MpeaMeTHas 00JacTh, paclO3HABAHUE COOTBETCTBYIOIIUX WM
NPU3HAKOB U B3aUMOCBSI3€H, CHOCOOHOCTh AEMOHCTPUPOBATH PA3TUYHBIE MOIX OB
K U3YUCHHUIO SIBJICHUI, XapaKTEPHBIX JJISl U3y4yaeMOo MpeaMeTHON 00acTy;

YMEHUE pellaTh THUIOBbIE MPAKTUUYECKHUE M TEOPETUYECKHE 3aJauH,
XapaKTepHble U1 HCHOJIb30BaHUA METOJOB M HMHCTPYMEHTapus JaHHOU
peaAMETHOM 001acTH;

HAIMYKME TPEACTABICHUM O JAaHHOW NpeIMETHON 00JacTH Kak IEJOCTHOM
TeOprUr (COBOKYITHOCTH TEOPHi), OCHOBHBIX CBS3SX CO CMEXKHBIMH OOJACTIMHU
3HAHUU.

B pamkax yrmyO6a€HHOTO ypoBHSA W3y4yeHUsT MHPOPMATHUKU OOeCreunBaeTCs
IeJICHANPABJICHHAST TMOJTOTOBKA O0ydYaromuxcs K MPOJOJDKEHHUIO 00pa30BaHUs B
opraHuzamusix  npodecCUOHATBHOTO  00pa3oBaHHMA 1O  CHEIHAIBHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C IIU(PPOBBIMU TEXHOJOTUSIMH, TaKUM Kak
porpaMMHasi WHXeHepusi, WHOpMaIMOHHAsT 0€30MacHOCTh, MH(GOPMAIMOHHbBIC
CUCTE€MBbl M TEXHOJIOTMH, MOOWIbHBIE CHUCTEMBbI M CETH, OOJIbIIME JaHHBIE U
MalIMHHOE OO0yd4YeHHe, NPOMBIIIJICHHBIM WHTEPHET BeIleH, WCKYCCTBEHHBIN
UHTEJUICKT, TEXHOJOTHH OeCnpoBOIHON CBs3H, POOOTOTEXHMKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMBI PACTIPENICNIEHHOTO PEECTpa, TEXHOJOTUM BUPTYAJTBHOU U
JOTIOJIHEHHOUW pEabHOCTEN.

OcHoBHasi 1eNnb u3yueHuss ydeOHoro mnpeamera «MubopmaTuka» Ha
yriyOJI€HHOM  ypOBHE cpeaHero oOmero oOpa3oBaHMs — OOECICUCHHE
JNanbHEUIero pa3BuTus MHPOPMALMOHHBIX KOMIIETEHIIMA 0O0y4aroerocs, ero
TOTOBHOCTU K KH3HH B YCJIOBHSIX Pa3BUBAIOIIETOCs MH(OOPMAIIMOHHOTO 00IecTBa
U BO3pacTarollleil KOHKYpPEHUMHM Ha pbIHKE Tpylaa. B cBA3M Cc 3TUM H3yueHHe
uHdopmatuku B 10—11 kmaccax J0DKHO 0OECTICUNTD:

chOPMUPOBAHHOCTh MHUPOBO33PEHHsI, OCHOBAHHOTO HAa TOHUMAHUHM POJIU
uHbpopMaTUKH, WHPOPMAIMOHHBIX Y KOMMYHHUKAIIMOHHBIX TEXHOJOTHA B
COBPEMEHHOM OOIIIECTRE;

c¢(OpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIICHUS;

chOpMHUPOBAHHOCTh YMEHHUI pa3znuyaTh (QakThl U OIIGHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJABL, BHUJETh WX CBA3b C KPUTEPUSMHU OLICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOM [IEHHOCTEM, MPOBEPSTh HA TOCTOBEPHOCTh U
006001maTe nHhOpPMAILIHUIO;

chOPMHUPOBAHHOCTh  MPEJACTABJICHUN O  BIMAHUU  HHGOPMALUOHHBIX
TEXHOJIOTUII Ha JKU3Hb YeJOBeKa B OOIIECTBE, MOHUMAHHUE COIMAIBHOTO,
HYKOHOMUYECKOTO, MOJIUTUYECKOrO, KYJBTYPHOTO, IOPUIUYECKOT0, MPUPOHOTO,



SPTOHOMUYECKOTO,  MEIUIMHCKOT0O U (PU3UOJOTHUYECKOTO  KOHTEKCTOB
UHGOPMALMOHHBIX TEXHOJIOTHIA;

NPUHITHE MPABOBBIX U ATUYCCKUX ACTIEKTOB UH(POPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAHUE OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3/aHUE M HCIIOJIb30BaHUE
UHGOPMALIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE UH(DOPMALINH;

CO3/IaHUE YCJIOBUH JJIi Pa3BUTHUS HABHIKOB y4EOHOM, MPOEKTHOW, HAy4HO-
UCCJIEI0BATENbCKOM M TBOPYECKOW JIE€ATENIbHOCTH, MOTUBAalMU OOYYarOIIHUXCS K
CaMOPa3BUTHIO.

B coxepxxanuu yuebHoro mpenmera «MHpopmaTukay BBIICISIIOTCS YETHIPE
TEMaTUYECKUX pa3zena.

Paznen «Ilu¢gpoBasi rpaMoOTHOCTB» IIOCBALIEH BONPOCAM yCTPOWCTBA
KOMIBIOTEPOB M JAPYTUX D3JIEMEHTOB LU(DPOBOTO  OKPYXKEHHS, BKJIIOYas
KOMIIBIOTEPHBIE CETH, UCTIOJIH30BAHHUIO CPECTB ONIEPAIIMOHHON CHCTEMBI, paboTe B
cetn VIHTEpHET W WCHNOJB30BAHUIO HMHTEPHET-CEPBUCOB, HWH(GOPMAIMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue ocHOBbI HHPOPMATHKH» BKIIOYAaeT B ceOd
NOHATUWHBIA anmapaT WHPOPMATUKH, BOIPOCHl KOJAUPOBAaHHS HHPOpPMAIUH,
u3MepeHus MHPOPMALMOHHOTO 00BbEMA JaHHBIX, OCHOBBI aireOpbl JOTUKU U
KOMITBIOTEPHOTO MOJICTMPOBAHMS.

Paznen «AaroputvMbl M NPOrpaMMHPOBAHME) HAIpaBJIEH Ha pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS], pa3pab0OTKy aJITOPUTMOB M OLIEHKY UX CIIOKHOCTH,
dbopMUpOBaHHE HABBIKOB pealv3allMy MPOrPaMM Ha S3bIKaX MPOrPaAMMUPOBAHUS
BBICOKOTO YPOBHSI.

Paznen «AnpopmManmuoHHbIEe  TEXHOJOTMHW»  TOCBIIIEH  BONpOCaM
npUMEHEHUs] HMH(OOPMAIIMOHHBIX TEXHOJOTHH, PEeaTu30BaHHBIX B MPUKJIAIHBIX
MPOTPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM UYMCJE B 3ajadax aHaau3a
JAHHBIX, WCMOJb30BaHUIO 0a3 JAHHBIX M BJIEKTPOHHBIX TaOJMI] IJi pELICHUS
NPUKIAIHBIX 3a/1a4.

B mpuBenénnom nmanee coaepkanum ydeOHoro mpeamera «Madbopmarukay
KypCHUBOM  BBIJICJICHBl ~ JOTIOJIHUTEJbHBIE TEMBI, KOTOpblE HE BXOJAT B
00513aTeNbHYI0 TPOTPaMMy OOyYEHHS, HO MOTYT OBITh MIPEAJIOKEHBI I U3yUCHUS
OT/EJILHBIM MOTHUBUPOBAHHBIM U CITIOCOOHBIM OO0YYarOIIUMCS.

VYriayOna€HHbI ypOBeHb H3y4YeHUST HWHPOPMATUKH PEKOMEHIYETCs JJis
TEXHOJIOTUYECKOTO  Mpo(uisi, OpPHEHTHUPOBAHHOTO  HAa  HWHXKEHEPHYIO U
nHQOpMAIMOHHYIO Cchephl ACATENbHOCTU. Y IIyOJEHHBIM YpPOBEHb HW3yUYEHUS
uHpopMaTUKU oOecTieunBaeT: MOATOTOBKY OO0YyYarolIuXcsi, OPUCHTUPOBAHHBIX Ha
CHEIMABHOCTU B 001acTu HMHGOPMALMOHHBIX TEXHOJOTUH W WHXKEHEPHBIE
CHELMATBHOCTH, Y4YacTHE B NPOEKTHOM M MCCIENOBATEIBCKON NIESITEIbHOCTH,
CBA3aHHOW C COBPEMEHHBIMHM HAMNpaBJICHHUSIMU OTpacid HHOOPMAIIMOHHO-



KOMMYHHUKAIITMOHHBIX TEXHOJIOTHUNA, MOATOTOBKY K YYAaCTHIO B OJIMMIIMAJAX U cAayde
EnvHoro rocyapcTBEHHOTO SK3amMeHa Mo HHGOpMaTHUKe.

[locnenoBareibHOCTh HW3yYEHUST TEM B Mpeaesiax OJHOI0 roja OoO0ydeHUs
MOJKET OBITh M3MEHEHA IO YCMOTPEHUIO YYHUTENId TMpU MOJATOTOBKE paboueit
IpOTrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHUS.

OO01ree 4nciIo0 4acoB, PEKOMEHAOBAHHBIX JIJIST U3YYeHUS] UHPOPMATUKU — 272
yaca: B 10 knacce — 136 yacoB (4 yaca B Hefnento), B 11 kinacce — 136 yacoB (4 gaca
B HEJIETIO).

COIEPKAHUE OBYUEHUA

10 KJIACC

Hu¢gposasi rpaMOTHOCTH

TpeboBaHusi TEXHUKH O€30MACHOCTM W THUTHEHBI Tpu  paboTe ¢
KOMIMbBIOTEPAMU U IPYTUMU KOMIOHEHTaMH ITUGPOBOTO OKPYKEHHUS.

[MpuHiunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon Heiimana. ABTOMAaTH4YECKOE BBIMOJHEHHE MPOTPAMMBI  IPOIECCOPOM.
OnepaTuBHas, MOCTOSHHAasg M JOJroBpeMeHHass mnamsiTb. OOMEH HIaHHBIMU C
noMo1bio muH. KoHTpossiepsl BHEMTHUX YCTPOUCTB. [IpsiMoil 1OCTyN K mamsTH.

OcHOBHBIE TEeHJCHI[UN pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHil.
[TapainenpHbie BEIUUCIEHUS. MHOTOIIPOLECCOPHBIE CUCTEMBL. CyNepKOMITBIOTEPHI.
Pacnipenenénnble BBIUUCIUTENbHBIE CHUCTEMBl W 00pa0OTKa OOJBIIUX JIaHHBIX.
MoOwnpHbIe IU(POBBIE YCTPOUCTBA M UX POJIb B KOMMYHHUKAIMsIX. BcTpoeHHBIC
KOMIbIOTEPBl. MUKPOKOHTpOUIEphl. POOOTH3MpOBaHHBIE IPOU3BOICTBA.

[IporpammHOe oOecriedeHre KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. Buabl
nporpaMMHOTo obOecrneueHuss U WX HaszHaueHue. OCOOEHHOCTH MTPOTrPaMMHOTO
obecrieueHusi MOOWJIBHBIX ycTpoMcTB. IlapannenbHoe mporpaMMHupOBaHUE.
CuctemHoe nporpamMMHoe oOecnedeHue. OrmnepallMOHHBIE CHCTEMBL. Y THIIUTBHI.
HpaiiBepbl  ycTpocTB. HMHCTAIUAIMA W JEHMHCTAUBIUUSA  OPOTPAMMHOTO
obecreueHusl.

@aiinoBsle cucTeMbl. [IpUHUUINBI pa3MelnieHuss U UMEHOBaHUS (ailloB B
noaroBpemeHHoi mamsatH. [1labmoHsl 11 omucanus Tpym (hansos.

[IporpamMHoe obecnieuenue. JIureH3upoBaHue MPOrpaMMHOTO OOecIeueHUs
U U poBbIX pecypcoB. [IponpuerapHoe u cBOOOIHOE MPOrpaM MHOE 0OECTICUCHHE.
KoMmepueckoe 1 HEKOMMEPUYECKOE UCIOIb30BaHUE MPOTPAMMHOTO 00ecredeHus 1
uppoBbIX pecypcoB. OTBETCTBEHHOCTb, yCTaHaBJIMBacMasl 3aKOHOJATEIbCTBOM
Poccuiickoit ®enepauuu 3a HENPaBOMEPHOE MCIOJIb30BAHUE MNPOTPAMMHOIO
obecnieueHus: U HU(PPOBBIX PECYPCOB.



[IpuHIUIIBI TOCTPOEHUS U alMapaTHble KOMIOHEHTHI KOMIBIOTEPHBIX CETEH.
CereBble npotokonsl. Cerb MHTEpHET. Anpecanus B cetu MHTEepHET. 1IpoTOKOIIBI
creka TCP/IP. CucremMa qOMEHHBIX UMEH.

Pasnenenue IP-cetu Ha mojaceru ¢ momolbio Macok mnojcereir. CereBoe
aamuHuctpupoBanue. [lodyueHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIbIOTEpA.
[IpoBepka Hamuuus cBsizu ¢ y3noMm ceTu. OmpeneneHue MapuipyTa JABUKCHHS
NaKETOB.

Bunet  npesrempHoctu B cetm HMHtepHer.  CepBucel  HMHTepHera.
I'eoundopmarmonHbsie cUCTEMBL. ['€0OKAIIMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU
(HampuMep, JOKalus MOOWIBHBIX TenedOHOB, OMpeaeieHue 3arpy>KeHHOCTH
aBTOMAarucTpaseil), MHTEpHET-TOPTOBIIsl, OPOHUPOBAHUE OWIIETOB U TOCTUHHIL.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpPBUCHl U ycioyru. ColuaibHbIE CETH —
opraHu3aius KOJUICKTMBHOTO B3aWMOJEHCTBUS U oOMeHa naHHbIMUA. CeTeBoit
ATUKET: MpaBWia TMOBEACHUS B KubOeprpocTpancTBe. [Ipobiema moaImHHOCTH
nosrydyeHHOM uHpopmaiuu. OTKpBIThIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHBIE M HKOHOMHUYECKHE YTPO3bl, CBS3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMO HHO-KOMMYHUKAIIMOHHBIX TEeXHOJOrui. OOume npoOieMbl 3aliuThbl
uHpopMauuu U nHGOpMaLIMOHHOH Oe3onacHocTH. CpeacTBa 3aluThl HHQOpMAaIMU
B KOMIIBIOTEpax, KOMITBIOTEPHBIX CeTAX W aBTOMAaTHU3UPOBAHHBIX
uHpOpPMAIMOHHBIX ~ cucTeMax. IIpaBoBoe oOecrneueHue UHPOPMAIMOHHOMN
0€30MacHOCTH.

[IpenotBpaienue HECaHKIIMOHUPOBAHHOTO JoCTyTa K JTUIHOM
KOH(pHIeHIIMaTbHON HMH(OPMALIUK, XPaHSAIIEICS Ha MEPCOHATBHOM KOMIIBIOTEPE,
MOOWIBHBIX yCTpOHCTBax. BpemoHocHoe mporpammHoe oOecriedyeHrue M CIOCOOBI
OOpbObI ¢ HUM. AHTUBHUPYCHBIE TporpamMmbl. OpraHuzanus JUYHOTO apXuBa
unpopmanuu. PesepBHoe konupoBanue. [laponpHas 3ammura apxuBa.

[nppoBanue npaHHbIX. CUMMETPUYHBIE U HECUMMETPUYHBIE IIUQPHL
Mupper mpocroit 3amensl. [Mudp ILlesaps. Iudpp Buwxkenepa. Anropurm
mudpoBanuss RSA.

TeopeTnueckne 0cHOBbI HHGOPMATHKHU

Nudopmanus, manabie W 3HaHusI. WMHDOpMaIMOHHBIE TIPOIIECCHI B MPUPOJIE,
TEXHUKE U OOILECTBE.

HemnpepbiBHBIE UM JOHCKpETHBIE BEJIWYUHBI U CHTHaJIbBL. HeoO0XxoaumMocTh
JUCKpeTH3alMu WHPOpMalMU, NpeIHa3HAUYCHHOW IS XpaHEeHus, epeAadyu u
00paboTku B IIU(POBBIX CUCTEMaX.

JlBouyHoe KoaupoBaHWE. PaBHOMEpHBIE UM  HEPAaBHOMEPHBIE  KOJBI
JlekonupoBaHue COOOIICHMIA, 3aIMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. lloctpoeHne OMHO3HAYHO HNEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuiiel uamMepeHus: konudectsa uHGopmanuu. AnpaBUTHBIN MOAXOM K
OIICHKE KOJIMYeCcTBa MH(GOPMAIHH.



Cuctemsbl cuncienus. Pa3BépHyTas 3anuch LeAbIX M APOOHBIX 4YHUCEN B
MO3UIIMOHHOW cHucTeMe cuuciieHusi. CBOWCTBAa MO3MIIMOHHOW 3alWCH YHCJA:
KOJMYECTBO IU(P B 3aNUCH, NPU3HAK JECJIUMOCTH YUCJA Ha OCHOBAHHE CHCTEMBI
CUHUCJIEHUsI. AJITOPUTM TIepeBo/ia 1IeJIOro Yuciia U3 P-U4HOM cHCTEMBbl CUMCIICHUS B
JNECATUYHYI0. AJITOPUTM TiepeBOJa KOHEYHOU P-u4HOW OpoOU B JECATHUUHYIO.
AJNTOPUTM TMepeBojJa LEJIOTO YHCJa U3 JECATUYHOM CHCTeMBbl cuucieHuss B P-
nyHyto. IlepeBon KoHEYHOM JecATUYHOM Jpodu B P-uuHyro. JIBouyHas,
BOCBMEpPUYHAs W IIECTHAIIATEPUYHAS] CUCTEMBI CUMCIIEHHUS, CBSI3b MEXKIY HUMH.
ApubdmMerudeckue omnepanuu B TO3UIMOHHBIX CHCTeMaX CuUuclieHus. TpoudHas
YPaBHOBEIICHHAsI CUCTEMA CUMCIICHUSA. JJBOMYHO-/IECATUUHASI CUCTEMA CUUCIICHUS.

KonupoBanue TtekctoB. KomupoBka ASCIl. OpnoOaliTHbIE KOJIUPOBKH.
Cranmapt UNICODE. Koamposka UTF-8. Omnpenenenue uHQOpMAIMOHHOTO
00bEMa TEKCTOBBIX COOOIICHUH.

KogmpoBanne  m3oOpaxkenmit. Ounenka  uHPOpMaMOHHOTO  00BEMa
rpaduyuecKkux aHHBIX MPU 3aJaHHBIX pa3pelIeHUd U TIIyOuHe KOAUPOBAHUS IIBETA.
[IBeToBrie Momenu. BekrtopHoe kommpoBanwme. dopmaTel rpaduueckux (Gaios.
Tpéxmepnas rpaduka. OpaxranpHas rpaduka.

KonupoBanue 3Byka. Onenka uH(GOpMaMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YaCTOTE NMCKPETU3ALMHU U PA3PSAIHOCTH KOJUPOBAHMUS.

Anre6pa soruku. I[loHaTtne BbICKa3biBaHU. BbICKa3bIBaTelIbHBIE (OPMBI
(npenukatsl). KBaHTOPHI Cy1I€CTBOBAaHUS U BCEOOITHOCTH.

Jlormaeckue omeparnuu. TaOauIbl MCTHUHHOCTH. Jlormueckue BBIpaKEHHUS.
Jlormueckne ToXkaecTBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOIIBIO
TaOJIMIl UCTUHHOCTHU. JIoTHUecKue oreparui U orepariy HaJl MHOYKECTBAMH.

3aKkoHBl anreOpbl JIOTUKU. OKBUBAJICHTHBIC MPE0oOpa3oBaHUs JIOTUYECKUX
BbIpakeHul. Jlornueckue ypaBHEHHUsI U CUCTEMBI YPaBHEHUIA.

Jlormueckue (QyHKIHH. 3aBUCUMOCTh KOJHUYECTBA BO3MOYKHBIX JIOTUYECKUX
(GYHKIMI OT KOJMYECTBA apTyMeHTOB. [loIHBIE CHCTEMBI JIOTHUECKUX (DYHKITUH.

Kanonnueckue  ¢opMbl  Jormueckux  BolpakeHuil.  CoBeplleHHBIC
JTU3BIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJIbHbIE (OPMBI, QJITOPUTMBI HUX
MOCTPOEHUS IO Ta0JIMIle UCTUHHOCTH.

Jlormueckue »3J€MEHTHI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
Mmuoropa3zpsaausii cymmarop. [loctpoeHue cxem Ha JIOTUHECKMX 3JIEMEHTax Mo
3aJaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHHS IO
JIOTHYECKOUN CXEME.

[IpeacraBineHue MLEAbIX YUCEN B NaMITH KoMmIbioTepa. OrpaHUYE€HHOCTH
Jquara3oHa 4ucell MNpU OrpaHMYECHUM KoJuW4yecTBa pa3psanoB. IllepenonHenue
pa3psiaHON ceTku. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOMUYHBIMI
JOTIOJTHUTEINIBHBIN KOJI OTPULATEIbHBIX YHCEIN.



[lobutoBbie noruueckue omnepauuu. Jlormueckuid, apupMeTHyeckuii u
mukindeckuit  capuru. llludpoBanue ¢ mnomompbio MOOUTOBON  omepanuu
«wckmogaromee MIINy.

[IpencraBienne BEHIECTBEHHBIX YMCEN B NaMATH KOMIIbIOTEpa. 3Haualias
4acTh W MOPSAJ0K uMcia. Jluama3zoH 3HaAYeHHWM BENIECTBEHHBIX uncend. [IpoOiemsr
XpaHEHUs1 BEIIECTBEHHBIX YMCEJ, CBSI3aHHBIE C OTPAHUYEHHEM KOJHUYECTBA
pa3psiioB. BbimojgHeHHe omnepanuii ¢ BEIIECTBEHHBIMH YHCJIAMH, HAKOIUIEHUE
OIIMOOK MPH BHIYUCIICHUSX.

AJTOpUTMBI U NPOrPAMMHUPOBAHUE

OmpenenieHue BO3MOXKHBIX PE3YyJbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
YIPABICHUS WCIOJIHUTENAMHA M BBIYMCIUTEIBHBIX aaropuTtMoB. OrmpeneneHue
UCXOJHBIX JAHHBIX, MPU KOTOPHIX aITOPUTM MOKET JaTh TPEOYyEMbIil pe3ybTar.

Drtanbl pelieHus 3aaad Ha KoMmmbloTepe. MHCTpyMeHTallbHbIE CpeICTBa:
TPAHCJITOP, OTIAMYUK, NpoGmmMpoBIUK. KoMnwisius W HWHTEpHpeTarys
nporpaMmMm. BupTyanbHbple MallvHbL

NurterpupoBanHas cpena pa3pabotku. MeTonbpl OTIaAKH  MPOTPaAMM.
Hcnonb3oBaHue TpaccUpoBOUYHBIX Ta0mui. OtmagouyHblii BeBoA. I[lomaroBoe
BBITNIOJIHEHHE TporpamMMbl. Touku octaHoBa. [IpocMoTp 3HaueHUi MepeMeHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX:
LEJIOYHCIIEHHbIC, BEIIECTBEHHBbIC, CHUMBOJIbHBIE, JIOTUYECKHE. BeTBieHus.
Cnoxuble ycmoBus. Luknelr ¢ ycmoBuem. LMKIBI 1O NMEPEMEHHOM.
B3aumo3zameHsseMOCTh  pa3MYHBIX BUAOB  LMKIOB. HBapumaHT  LUKJIA.
CocraBieHre LUKIA C HUCIIOJB30BAHMEM 3apaHEe OMNPENENEHHOTO HWHBAp UAHTA
LUKJIA.

JlokymeHTupoBanue nporpamm. Mcnonb3zoBanue kommenrapuen. [loaroroska
OIMCAHUsl MPOTPAMMBbl U UHCTPYKIMH JIJISL TIOJIb30BATENS.

AnroputMbl 00pabOTKM HATypaibHBIX YHCEJ, 3alUCAHHBIX B MO3UIUOHHBIX
CUCTEMaxX CUYHCIIEHHA: pa30uMeHHe 3alucu 4Yucjia Ha OTIeJIbHblE UHPPBHI,
HaXOXJCHWE CYMMBI H Tpou3BeleHUS UHU(pP, HAXOXKICHUE MaKCHUMaJbHOU
(MUHUMATBHON) UDPHIL.

HaxoxaeHue Bcex MPOCTHIX 4YUces B 3aaHHOM auana3zoHe. IIpeacraBieHue
yucia B BUJe Ha00opa MPOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEACHUS B
CTEIEHb.

OO0paboTka TaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U ABOUYHBIC (ailIbL.
daitnoBbie nepeMeHHbIe ((aitnoBbie ykazarenu). UrteHue w3 aiina. 3anuch B
daiin.

Pazbuenue 3agaun Ha noazagaun. [loamporpammel (poueaypsl U QyHKINH).
Pexypcusi. PexkypcuBHble 00BekThl ((Ppakrtanbl). PekypcuBHble mNpoueaypbl M
¢bynkuuu. Mcnonb3oBaHue cTeka AJisi OpraHU3allii PeKypPCUBHBIX BBI30OBOB.



Hcnonp3oBanue CcTaHOApTHOMW OUONMMOTEKH fA3bIKa MPOrPAMMUPOBAHUS.
[loaxmrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJUTEIEH.
MonyJIbHBIM TPUHIMI HOCTPOECHUS MPOTrPaMM.

Yucenasie MeTo1pl. TOUHOE M MPUOIMKEHHOE pelIeHHs 3a1aun. YUCICHHBIC
METOJbl pElICHUsT YpPaBHEHUI: MeToj mepedopa, METOJ MOJOBUHHOTO JCIICHHUS.
[TpubnmxéHHOE BBIYMCICHWE IJWH KPUBBIX. Bhrumcnenue miomanei Quryp c
NOMOUIBI0 YHUCJEHHBIX METOJOB (METOJ MPSAMOYTOJbHUKOB, METOJ Tpamerui).
[Touck wmakcumyma (MUHMUMyMa) (QYHKIHMM OJHOW TEPEMEHHOW METOIOM
MOJIOBUHHOTO JIETICHUS.

O6paboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (QYHKIIMU  s3BIKA
OporpaMMHPOBaHUs JJi1 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TOACYET KOJHUYECTBA TMOABICHUN CHMBOJA B CTPOKE,
pa3OueHue CTPOKH Ha CIIOBA MO NMPOOEITBHBIM CUMBOJIAM, TIOMCK MOACTPOKU BHYTPHU
JJAHHOW CTPOKM, 3aMEHa HAMJIECHHOM IMOJACTPOKU HAa APYIYH CTPOKy. ['eHepanus
BCEX CJIOB B HEKOTOPOM aji(aBUTE, YIOBICTBOPSIOMINX 3alaHHBIM OTPAaHUYCHHUSM.
[IpeoGpazoBanue yucia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W mMOCHEAOBaTENbHOCTH 4Hced. BbluuciaeHue o0000UIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHMBa WJIHM YHCJIOBOW MOCIEI0BATEIbHOCTH (CYyMMBI,
NPOU3BEICHUS, CPEAHETO apu(PMETHIECKOTO, MUHHUMAJIBHOTO M MaKCHMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YJIOBJIETBOPSIONIMX 3aJaHHOMY Y CIIOBHIO).
JIMHENHBINM MMOUCK 33JaHHOTO 3HAYEHMS B MACCHUBE.

CopTtupoBka ogHOMEpHOTO MaccuBa. I[IpocThie METOABI COPTUPOBKHU (METOJ
my3bIpbKa, METOJ BbIOOpa, COpTUpPOBKAa BcTaBKamu). COpTUPOBKA CIMSHHUEM.
beicTpas coptupoBka MaccuBa (amroputMm QuickSort). JIBoW4HBIH TIOWCK B
OTCOPTUPOBAHHOM MACCHBE.

JIByMepHblE MAacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MAaCCHBOB: 3aII0JJHEHUE ABYMEPHOTO YHCJIOBOIO MAacCHBAa IO 3aIaHHBIM IIPaBHIIAM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHUBE, BBHIUMCIEHUE MakCUMyMma (MHHUMYyMa) U
CyMMBI 3JIEMEHTOB JIBYMEPHOTO MAacCCHBa, IEPECTAaHOBKA CTPOK U CTOJIOIOB
JIBYMEPHOT'O MaccHuBa.

HNudopmanuoHHble TEXHOJIOTUU

TekcroBbiii mpoueccop. PemaktupoBanme u QopmarupoBanue. [IpoBepka
opdorpadpun u rpammaruku. CpelncTBa TOWCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Hcnmonws3oBanue  ctwiel.  CTpyKTYpHPOBAaHHBIE  TEKCTOBBIC
nokyMeHTbl. CHocku, ornaBjeHue. KoiektuBHas paboTa ¢ JOKyMEHTamu.
HNHcTpyMeHTHI pelieH3UpOBaHUS B TEKCTOBBIX Mpolieccopax. OOmauHbie CEPBUCHL.
JlenoBas nepenucka. Pedepar. IlpaBuna murupoBaHus UCTOYHUKOB U 0OPMIICHUS
oubnmuorpadguueckux ccpuiok. OdopMileHHE CINUCKA JIUTEpaTyphbl. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOM Tekcra. TexHuYeckue Cpencrtsa BBOJA TEKCTA.
Crnenmanu3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.



AHanmn3 naHHbIX. OCHOBHBIE 33Ja4M AHAIW3A JAHHBIX: NPOTHO3UPOBAHHUE,
Knaccuukanus, Kiacrepusalus, aHanu3 oTkIoHeHuid. [locinemoBaTenbHOCTH
pelieHus 3aja4 aHajau3a JAaHHBIX: COOp NMEPBUYHBIX JIAHHBIX, OUUCTKA U OI[CHKA
KauecTBa JIAaHHBIX, BHIOOP W/WJIM TIOCTPOEHHUE MOJICNM, peoOpa3oBaHuE JTaHHBIX,
BU3yalu3alusl JTAHHBIX, MHTEpIpeTanus pe3ysbTaTtoB. [IporpamMmHbie cpeactBa u
UHTEPHET-CEPBUCHI JIIT 00PabOTKU M MpEACTaBIeHUs JaHHBIX. bojbliue JaHHBIE.
MamaHoe o0ydenue. VIHTeIeKTyanbHbIN aHAIU3 JIaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO 3JIEKTPOHHBIX Ta0iul. BbluucieHue cymMbl,
cpenHero apupMeTHuyecKoro, HauboJIbIIeTO (HAMMEHBIIETO) 3HAYCHHS 1hana3oHa.
Breraucnenue xoddduimenta koppemsiiuu ABYX pSAA0B JaHHBIX. [locTpoeHune
CTOJIOYATBhIX, JUHEWYaThIX W KpyroBbix auarpamm. lloctpoenue rpadukoB
¢dbynkuuit. [lon6Gop muHuM TpeHaa, peueHue 3a1a4 NpOrHo3upPOBaAHUS.

UucrneHHOE pelIeHHe YpaBHEHHI C TMOMOIIbI0 MoAdopa mapaMmerpa.
Ontumuzanus Kak MOMCK HAWJYYIIEro pernieHus: B 3ajJaHHbIX ycioBusax. llemeBas
byukuus, orpanudeHus. JlokanbHble UM TJIOOAIBHBIA MUHHMYMBI 1€JI€BOM
dbynkuuu. Pemenue 3a1ay onTUMHU3AIMN C TTOMOIIIBIO AJIEKTPOHHBIX TAOJIMIL.

11 KJIACC

TeopeTnueckne 0cHOBbLI HHPOPMATHKHU

Teopernueckue mNOAXOABI K OLIEHKE KoJlW4yecTBa WHGOpPMaUUHU. 3aKOH
agautuBHOCTH HHpopmanuu. Popmyna Xaptiu. HMHbopManmss U BEpOSTHOCTS.
®opmyna llleHHOHa.

AnroputMmbl cxartus AaHHeiX. Asroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmbl ckaTusi JaHHBIX C TOTEPAMHU. YMEHBIICHHE
rTyOuHbl KoaupoBaHus 1Beta. OcHOBHbBIE uaen aroputMmoB cxarus JPEG, MP3.

CkopocTh mepedayd JaHHbIX. 3aBUCHMOCTb BPEMEHHM Iiepelayu  OT
MHPOPMALMOHHOTO O00bEMa NaHHBIX M XapaKTEPUCTHK KaHana CBsI3U. [IpuymHbI
BO3HMKHOBEHUS OIIMOOK Tmpu Tiepenade JaHHbIX. Kojbl, MO3BOJSIONIHE
00Hapy>KMBaTh W UCIPABJATH OIMMOKM, BO3HHUKAWOIIWE TPH Teperadye JIaHHbBIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ noropeHrem 6utoB. Koabl XamMuHra.

Cuctembl. KoMmoOHEHTBI cuCTEMBI M HUX B3auMonaeuctBue. CUCTEMHBIN
ahdext. YrpasneHue kak nHGopManUOHHBIA nporecc. OOpaTHas CBA3b.

Monaenu n moaenupoBanue. llens MoaenupoBanusi. COOTBETCTBUE MOJIENU
MOJICTUPYEMOMY OOBEKTY WM Mpolleccy, Leau MojaenupoBanus. Dopmanuzamus
NPUKIAIHBIX 3a/ad.

[IpencraBienue pe3yiabTaTOB MOJEIUPOBAHUS B BHIE, YAOOHOM st
BOCTIpUATHUS YeJloBekoM. ['padpuueckoe mpeacraBieHre TaHHBIX (CXEMBbI, TaOJIHIIbI,
rpadukn).

I'padbl. OcHoBHbie NoHATUA. Bunsl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUIl, CIHCKOB CMEXKHOCTH. PemieHue



QITOPUTMUYECKUX  3a/ay, CBS3aHHBIX C aHaimu3oM rpadoB (MOCTpOEHUE
ONTUMAJbHOTO MyTH MEXAY BeplIIMHAMU rpada, OmpeaesieHHue KOoJIMYecTBa
Pa3IMYHBIX MyTEH MEXIy BEpIIMHAMUA OPUEHTHUPOBAHHOTO AlMKIMYECKOTO Tpada).

HepeBbsi. bunapHoe nepeBo. JlepeBbs moucka. CrocoObl o0Oxoma aepesa.
[IpencraBnenue apudmMeTHuecKux BhIpaKeHUM B BUjaE AepeBa. [IUCKpEeTHBbIE UTPhI
JIBYX UTPOKOB ¢ MOJIHOW nHpopManueit. [loctpoenue nepepa nmepedbopa BapuaHTOB,
ONMCAHUE CTPATEruy Urpbl B TaOJMYHOUM (hopMe. BBIMIPHILIHBIE U MPOUTPHILIHEIE
NO3UIUHU. BBIUTPBILIHBIE CTpaTeruu.

CpencrBa MCKYCCTBEHHOro HHTeJUIeKTa. CepBUCHI MAIIMHHOTO NEpeBOJa U
pacnio3HaBaHusi ycTHOU peun. KorHutuBHbIE cepBUCHL. MneHtudukanus u mouck
U300paKEHUH, pacro3HaBaHue JIHII. CamooOyuaromuecs CHUCTEMBI.
HckycCcTBEHHBIN MHTEIUIEKT B KOMIBIOTEPHBIX HUIpax. Mcmonap30BaHME METOHOB
HCKYyCCTBEHHOTO HWHTEIUIEKTa B OoOydammux cucremax. Mcmomp3oBaHue METOI0B
MCKYCCTBEHHOTO HMHTEJJIEKTa B poOoToTexHuke. MuTepHer Bemiel. [lepcrnexTuBbI
Pa3BUTHS KOMIIBIOTEPHBIX MHTEJUIEKTYaJIbHBIX CUCTEM. HelpOHHBIE CETH.

AJITOPUTMBI U IPOrPAMMHUPOBAHUE

dopmanuzanus MoHATUA aaropurMa. MamuHa TerOpUHTa KaK YHUBEpCaIbHAS
MoJelb BbuucieHun. Tesnc Uépua—TrropuHra.

OrneHka CIOXHOCTH BBIUUCICHUH. Bpemsi paboThl U 00bEM HCTONB3yeMOUN
namMsiTd, WX 3aBUCHUMOCTh OT pa3Mepa HCXOAHBIX AaHHbIX. OlleHka
ACUMIITOTUYECKON  CJIOKHOCTH  QJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIbHOU
cnoxHocTu. [lepebGopubie anroputmbl. [lpuMepsl pa3nUyHBIX — AJITOPUTMOB
pelIeHusl OJIHOM 3a/1a4i, KOTOPbIE UMEIOT PA3NUYHYIO CJIOKHOCTb.

[louck mpocThIX 4Yuced B 33JaHHOM JHMANa30HE C MOMOILBIO alropuTMa
«penieto IparocdeHay.

Muoropa3psiiHbie 1efble YUCIa, 3aJa4u JJIMHHON apudmeTuky.

CrnoBapu  (accouuaTUBHBIE MAacCHUBBI, OTOOpaxeHus). Xd3UI-TaOIUIbL.
[locTtpoenue andaBUTHO-YACTOTHOTO CIIOBAps JUJISl 33JIaHHOTO TEKCTA.

Crexku. AHaiM3 TMPaBWIBHOCTH CKOOOYHOTO BhIpaXeHUs. Brruucienue
apu(PMETHYECKOTO BBIPAKEHHS, 3aITUCAHHOTO B MOCTHUKCHOUN dopme.

Ouepenu. Mcnonb3oBanue ovepeau JJjisi BDEMEHHOTO XpaHEHUs JaHHBIX.

Anroputmbl Ha Trpadax. IlocTpoeHme MHMHHMAJIBHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTUpOBaHHOTO rpada. KonmyuecTBo pa3iMdHBIX
nyTel MeXay BepIIMHAMHU OPHEHTHUPOBAHHOTO AlUKJIMYECKOro rpada. Anropurm
JIeWKCTpHI.

HepeBbs. Peanuszaius nepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JBOonuHbIE
(Ounapusie) nepeBbs. [locTpoenue nepeBa My 3aJaHHOTO APUPMETUYECKOTO
BbIpaKEeHUs. PeKypcUBHBIE alrOpUTMBbI 00X0Ja jaepeBa. Mcmnonb3oBaHue cTeka U
odepeau sl 00X0/1a iepeBa.



Jlunamuyeckoe NporpaMMHUpPOBAHME KaK METOJ  peIlIeHus 3agad ¢
COXpaHEHHEM IMPOMEXYTOUHBIX pE3yJIbTATOB. 3aJauyM, peEllaeéMble C MOMOIIbIO
JUHAMUYECKOTO TPOTPAMMUPOBAHUS: BBIUHCICHHE PEKYPCHUBHBIX (DYHKIUH,
MO/ICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4H OTITUMH3AIUH.

[lonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHud. OOBEKTHI U
kinaccel. CBoiicTBa M MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOTO MOJXO0/A.
Wukancynsiuusi, Hacieq0BaHUE, MOJUMOPPU3M.

Cpensl ObICTpoOii pazpabotku mporpamm. I[IpoektupoBanue wuHTEepdeiica
noJyib3oBaresisi.  Mcmosib30BaHME TOTOBBIX — yIPABISIEMBIX  JJIEMEHTOB  JIS
nocTpoeHusi uaTepdeiica.

OG30p  s3bikOB  mporpammupoBanusa.  [lomsitue o  mapaagurmax
IpOTpaMMHPOBAHWS.

HNudopmannoHHble TEXHOJIOTHU

Dtanbl  KOMIBIOTEPHO-MATEMAaTHUYECKOTO  MOJEIUPOBAHUS:  TMOCTaHOBKA
3ajayu, pa3paboTka MOJENu, TECTUPOBAHME  MOJIEIH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJAECINPOBAHUSI.

Juckpernzauuss Mpud MaTEMaTHYECKOM MOJEIMPOBAHUUA  HEMPEPBIBHBIX
nporieccoB. MoaenupoBanue NBwKeHUs. MoienrupoBaHre OMOJIOTHYECKUX CUCTEM.
Maremarnueckue MOJEIM B OSKOHOMHKE. BBIMUCIUTENBHBIE SKCIEPUMEHTHI C
MOJIETISIMU.

OO6paboTka pe3ynbTaTOB JKCHEPUMEHTA. MeTOJ HaWMEHBIIUX KBaJPaTOB.
OueHka YHCIOBBIX [APAMETPOB MOJAEIUPYEMBIX OOBEKTOB M  IPOLECCOB.
BoccraHoBiieHHE 3aBUCUMOCTEN MO pe3ybTaTaM 3KCIEPUMEHTA.

BepostHoctHbie  Moxenmu.  Meroast Monte-Kapno.  MMutanmnonHoe
MoaenupoBanue. CUCTEMBbI MAaCCOBOTO OOCITyKUBaHMUSI.

Tabnuunbie (pensiMOHHBIE) Oa3bl JaHHBIX. TabimMia — TpeacTaBICHUE
cBeneHuii 00 ogHOTHIHEIX OoOBekTax. Ilone, 3anmmch. Kmou Tadmumpl. Padora c
roToBoM 0a30il maHHbIX. 3amnonHeHue Oa3bl naHHbIX. [lomck, copTupoBka u
¢unbpTpanus NaHHBIX. 3alpochl Ha BBIOOPKY JAaHHBIX. 3ampocChl C MapaMeTpamu.
Beruucnsiemble moss B 3ampocax.

MHoroTabauyHble 0a3bl TaHHBIX. THIBI CBSI3eH MEX 1y TaOauiaMu. BHeTHUHA
kitod. [lenocTtHOCTh 0a3bl JaHHBIX. 3aMPOChl K MHOTOTAOIMYHBIM 0a3aM JIaHHBIX.

NutepueT-ipuiioxkenusd. [loHaTtue o cepBepHON M KIMEHTCKOW YacTsAX CAaWTa.
TexHONMOTHsT «KJIMEHT — cepBep», €€ NOCTOMHCTBA U HedocTaTku. OCHOBBI S3bIKa
HTML u xackamubix tabmmn ctuineii (CSS). Cuenapum Ha si3pike JavaScript.
®dopmbl Ha BeO-CcTpaHHUIIE.

Pa3menienue BeO-caifToB. Yciyra xoctuHra. 3arpy3ka ¢aiioB Ha CaiT.

BBon u3o0pakeHHid C MCHOJIb30BAHUEM Pa3IMYHBIX IU(POBBIX YCTPOUCTB
(madpoBeIX (oToanmaparoB U MUKPOCKOIIOB, BHJIEOKaMeEp, CKaHEPOB M JIPYTHX



ycTporictB). I'paduueckuit penaktop. Paspemenue. Kanpuposanue. VcnpapieHue
nepcrnekTuBel.  ['mcrorpamma.  Koppekuuss  ypoBHEW, KOppEeKUHs  LBETA.
OO6ecuBeunBaHue I1BETHBIX H300pakenuil. Perymb. Pabora ¢ oGnactsamu.
OWIBTPHL.

MHorocoinele n3o0pakeHus. TekcroBple ciou. Macka cios. Kanambl
Coxpanenue BwieneHHoW oOnactu. IloaroroBka wiumroCTparmii s BeO-CalTOB.
AHUMUPOBaHHbIE M300paKEHUS.

Bekropnas rpaduxa. IlpumutuBel. H3MmeHeHHe moOpsigka DJIEMEHTOB.
BripaBauBanue, pacnpenenenue. ['pynmupoBka. Kpusbie. @opMaTbl BEKTOPHBIX
pucyHkoB. Ucnonp3oBanne KOHTYpOB. BekTopuzarusi pacTpoBbIX U300paKeHUH.

[IpyHIMOBI  TOCTPOEHHUST MW PEAAKTUPOBAHUA TPEXMEPHBIX  MOJEIEH.
Cerounbpie Mozaenu. Marepuanel. MoAeaupoBaHUE HMCTOYHUKOB OCBELICHHUS.
Kamepwl. ApautuBHble TexHojoruu (3D-npunrtepsi). [loHstHe o BUpTyaJbHOU
PEATBHOCTH U IOTIOJIHEHHOW PEAIbHOCTH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IIPOI'PAMMBLI 110
UH®OPMATHUKE (YIJYBJEHHBIA YPOBEHHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4HOCTHBIE  pe3yNbTaThl  OTPAKAalOT TOTOBHOCTh U  CIOCOOHOCTH
00yyYaronmxcsi PYKOBOJCTBOBATbCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH
JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHUEHTAlUl, MO3UTUBHBIX BHYTPEHHUX
yOeKIeHUH, COOTBETCTBYIOIIMX TPAJAULHOHHBIM LIEHHOCTSM POCCHHCKOTO
00111eCTBa, PACUIMPEHHUE KU3HEHHOTO OMbITa U OIBITA JEATEIbHOCTH B MpOLECcCe
peanM3alu  CpelIcTBaMU  y4yeOHOro TMpeaMera OCHOBHBIX  HamlpaBJICHUU
BOCITUTATEJIbHON N1eSITEIbHOCTH.

B pesynbrare wu3syueHuss HHPOPMATUKM HA YPOBHE CpEIHEro OOIIero
oOpazoBanusi y oOyuaromierocss OyayT copMHUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE
pe3yJIbTaThl:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TIpaB M O0OS3aHHOCTEH, yBa)KeHHUE
3aKOHA U TpaBOMOpsZIKa,  COOJIOEHUE  OCHOBOIOJATAIOUIMX  HOPM
uHGOPMAIMOHHOTO TpaBa U MHGOPMALIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh NPOTHUBOCTOSITH HIEOJIOTMM JKCTPEMHU3MA, HALMOHAIU3Ma,
KceHO(OoOUM, AUCKPUMHUHALMU [0 COLMAJIBHBIM, PEIUTUO3HBIM, PAacCOBBIM,
HAI[MOHAJILHBIM TPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) IaTPHOTUYECKOI0 BOCIIUTAHUS:



LHEHHOCTHOE OTHONIIEHUE K UCTOPUYECKOMY HACIEAUI0, JOCTIKEeHUsIM Poccuu
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HAYeHUsI THPOPMATUKH KaK HAyKH
B JKU3HHU COBPEMEHHOTO OOIIECTBa;

3) IyXOBHO-HPABCTBEHHOTO0 BOCIHUTAHUA:

c¢(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBECHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallUI0 U TNPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMblI U LIEHHOCTH, B TOM YHUCIIE B
cetu MHTEpHET;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUYas OCTETHKY HAy4YHOTO W
TEXHUYECKOIO TBOPYECTBA;

CHOCOOHOCTh BOCHPUHUMATH DPa3JIMUHbIE BUABl HCKYCCTBA, B TOM YHUCJE
OCHOBAHHOTO HA HCIOJh30BAaHUU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3nuecKOro BOCIUTAHUSA:

cOpMHUPOBAHHOCTh  3JI0POBOTO M Oe30mMacHoro  oOpa3a  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, B TOM UHCIIE 3a CYET
coOmoaeHust TpeOoBaHU 0e30MacHOM YKCITyaTallui CPEJICTB MH(POPMAIIMOHHBIX
Y KOMMYHHKAIIMOHHBIX TEXHOJOTHIA;

6) Tpyn10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHUBHOW JIEATEIHHOCTU TEXHOJOTUYECKOW U COLHATbHOM
HAMpPAaBJIEHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKylO JCSITEIbHOCTB;

uHTEepec K cdepam TPodeCcCHOHATHLHON JCATEIBHOCTH, CBSI3aHHBIM C
UHPOPMATUKOMN, NPOTpaMMHUPOBAHWEM U HWHPOPMALMOHHBIMU TEXHOJOTUSMH,
OCHOBaHHBIMU Ha JOCTHXKEHHUSX HAyKd HHPOPMATUKU U HAYYHO-TEXHHUUECKOTO
nporpecca, yMEHHE COBEpINAaTh OCO3HAHHBIA BBIOOP Oyaymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBL;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHMIO W C€amMO0Opa30BaHHMIO Ha
NPOTSKEHUH BCEH YKU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

OCO3HaHUE TJOOATBHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTed HX
peuieHusi, B TOM 4YHUCJE€ C Y4YETOM BO3MOXKHOCTeH  HMH(POPMAIMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJOTHUH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH, JOCTHIKEHHSIM HAy4YHO-TEXHUYECKOTO TIporpecca H
0011IeCTBEHHO! MPAKTUKH, 32 CUET MOHUMAHUS POJIM MH(DOPMAIIMOHHBIX PECYPCOB,
UHPOPMALIMOHHBIX TPOILIECCOB W HMH(POPMAIIMOHHBIX TEXHOJOTHHA B YCIOBHUSIX
1 poBoi TpanchopmaIuu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;



OCO3HAHHWE IIEHHOCTHU HAYYHOM JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYO U UCCIIEIOBATENBCKYIO JEATENBbHOCTh HHANBUAYAJIBHO WU B IPYMIIE.

B HpOHGCCG JOCTHUXKCHUA JINUHOCTHBIX pGBYJIBTaTOB OCBOCHUA HpOFpaMMLI 110
UHPOpMATUKE y O0OYUaIOUIMXCSI COBEPIICHCTBYETCS IMOIMOHAJIBHBIA WHTEJUIEKT,
MpeAnoaaraiui cGopMUPOBAHHOCTD:

CaMOpPETYJIMPOBAHMKS, BKJIIOYAKOIIET0O CaMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJAECHHUE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIMOHAJILHBIM M3MEHEHUSIM U MPOSBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKJIIOYAIOLIEN CTPEMIIEHHE K TOCTHKEHHUIO LEIH U
yCIIEXy, ONTUMH3M, WHHUIMATUBHOCTh, YMEHHUE JIEMCTBOBATh, MCXOISl M3 CBOHUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIFOYAIONIECH CIIOCOOHOCTH NMOHMMATh AMOIMOHAILHOE COCTOSHHE
JIPYTUX, YUYUTBIBATH €r0 IMPHU OCYIIECTBICHHMH KOMMYHHUKAIMH, CIHOCOOHOCTH K
COYYBCTBHIO U COTNEPEKUBAHUIO;

COITMAJIPHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATH OTHOIIICHUS
C IPYTHMHU JIOABMH, 3a00TUTKCS, IPOSBISAThL HHTEPEC U pa3pemiaTb KOHMIUKTHIL.

METANPEIMETHBIE PE3YJIbTATDI

B pesynbrare wu3ydeHus WHQPOPMATUKH HAa YPOBHE CpEIHEro OOIIero
oOpa3oBanusi y oOyuarwomierocss OyayT cOpMHpPOBaHBI MeETaNpeIMETHBIC
pe3yJIbTaThl, OTPAKCHHBIC B YHHUBEPCAIBLHBIX YYEOHBIX JCHCTBUAX, a UMEHHO —
NO3HABATEbHBIC  YHHBEPCAJIbHBIC Y4YeOHBIC JIEHCTBHS, KOMMYHHUKATHBHBIC
yYHUBEpPCAIIbHBIC Y4YEOHBbIC JEHCTBUS, PETYJISATHBHBIC YHUBEpCAJIbHBIC YYCOHBIC
JEHCTBHSI, COBMECTHAS JCSATEILHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE e HCTBUS

1) 6a30BbIe JIOTMYECKHUE IeTiICTBUSA:

CaMOCTOSITEIbHO  (opMyJMpoBaTh M aKTyaJU3UpoOBaThb  MNpoOJeMy,
paccMarpuBarh €€ BCECTOPOHHE;

YCTAHABJINBATb CYHI@CTBGHHLIﬁ MMpU3HAaK HJIX OCHOBAHUA JJIA CPABHCHUA,
KJaccuuKanuu 1 00001IeHN S,

ONpEAENATh UEMU JEATEIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBIBJIITH 3aKOHOMEPHOCTH U IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3palaTrhIBaTh IJIaH PEHIEHUS MPOOJIEMBbl ¢ YYETOM aHallM3a HMEIOIINXCA
MAaTEpUAIILHBIX U HEMATEPHUAIILHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B JIEITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKU MOCIEACTBUN AEATEILHOCTH;

KOOPJAMHUPOBATH U BBITOJHATH PabOTy B YCIOBUSIX PEATbHOTO, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;



pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MpOOJeM.

2) 6a30BblIe HccJIea0BaTeJIbCKUE AeHCTBUSA:

BJIaJIETh HAaBBIKAMH Y4EOHO-UCCIIEI0BATEIBCKON U MPOEKTHON NEATETbHOCTH,
HaBBIKAMHU  paspemieHus: npoOjeM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MOUCKY METOJIOB PEUICHUsS MPAaKTUYECKUX 3a7a4, MPUMEHEHHUIO
Pa3IMYHBIX METOJ0B MO3HAHMUS;

OCYIIECTBISITh Pa3MYHbIEe BUABl JEATEIBHOCTH 10 TMOJYYEHHUIO HOBOTO
3HaHUS, €ro WHTEpPHpeTaluy, NpeoOpa3oBaHUI0 M NPHUMEHEHUIO B pPa3inyHbIX
y4eOHBIX CHUTyaIlMsiX, B TOM YHUCIIE TPH CO3JAaHUU YYEOHBIX M COLUAIBHBIX
POEKTOB;

dbopMUpOBaTh HAYYHBIN TUIM MBIIUICHUS, BIAJETh HAyYHOU TEPMUHOJOTHEH,
KJIFOYEBBIMU TOHITUSIMH U METOaMU;

CTaBUTh U (QOopMynHpoBaTh COOCTBEHHBIE 3amayd B 00pazoBaTENIbHOM
NESATeTPHOCTU W )KU3HCHHBIX CUTYAIHSX;

BBISIBISITH NPUYMHHO-CIIEJACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajauy,
BBUIBUTATh TUMNOTE3y €€ pelieHUs, HaXOJAUTh apryMEHThl [Ji1 J0Ka3aTelbCTBa
CBOUX YTBEPKJACHMI, 337]aBaTh NapamMeTpbl U KPUTEPUH PELICHHUS;

aHaJIM3UPOBaTh IMOJYYEHHBbIE B XOJ€ pEUICHUs 3aJayd  pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh UX JOCTOBEPHOCTh, MPOTHO3MPOBATh U3MEHEHHUE B HOBBIX
yCIIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,

OCYILUECTBIIAATh LIEJICHANIPABICHHBIM MOMCK NEPEHOCa CPEJACTB M CIOCOOOB
NEUCTBUS B MPO(ECCUOHAIBHYIO CPENLY;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEJbHYIO M IMPAKTUYECKYIO 00JacTH
KU3HEIEATEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEH, MpejiaraTb OpUrHMHAIbHbIE MOAXOAbl M PEIICHUS,
CTaBUTh NPOOJEMBI U 337]a4H, JOIYCKAIOUIME AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmanueii:

BJIQJICTh HABBIKAMH TOJIy4YCHHs] MHOOPMAIIMU M3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITETBHO  OCYUIECTBJISITH  TMOWCK,  aHalu3, CHCTEeMaTU3aluio U
UHTEpIpEeTaluio HHPOPMAIUN PA3IUYHBIX BUJIOB U (POPM MpEACTaBICHNUS;

CO3/laBaTh TEKCThl B pa3JM4YHbIX ¢dopMarax ¢ y4YETOM Ha3HAUYCHUS
uHpopMaIluu W  1E€JEBOM  ayIUTOpUM, BHIOMpas ONTUMAIbHYIO  (Qopmy
NPEICTABIICHUS] U BU3YaIU3allH;

OIICHUBATh JOCTOBEPHOCTb, JISTUTUMHOCTH WH(pOpMAIUU, €€ COOTBETCTBUE
NIPABOBBIM U MOPAJIbHO-3THYECKUM HOpPMaM;

UCMOJb30BaTh  CpPeACTBA  MH(MOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIIEHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3aIMOHHBIX
3alad ¢ CcoOJrojJeHueM TpeOOBaHWN SPrOHOMHKH, TEXHHKH O€30TacHOCTH,



TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX U JTHYECKUX HOPM, HOPM
nHGOPMaLMOHHON 0€30MacHOCTH;

BJIAACTH HaBbIKaMH pacrio3HaBaHUsA nu 3alIUThI I/IH(i)OpMaI_II/II/I,
UHPOPMAIMOHHOW 0€301MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHMBepPCAJbHbIE Y4eOHbIe TeiicTBUS

1) oO1menne:

OCYIIIECTBIISITh KOMMYHHUKAIIUU BO BceX cdepax KU3HU;

pacro3HaBaTh HeBepOasJbHbIE CpeACTBa OOIIEHWsA, MOHUMATh 3HAYEHHE
COITMAJIbHBIX 3HAKOB, pAacClO3HaBaTh NPEANOCHIIKA KOH(JIMKTHBIX CHUTyalldd u
CcMATYaTh KOH(IUKTHI,

BIIQJICTh  Pa3JIMIHBIMU  crioco0amMu  OOIMIEHWST W B3aWMOJICHCTBUS,
apTyYMEHTUPOBAHHO BECTH JHMAJIOT, YMETh CMSTYaTh KOH(PJIUKTHBIC CUTYAaIlUH;

pPa3BEPHYTO MW JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HMCIHOJB30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eITeJIbHOCTD:

MOHUMAaTh U HCTOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAIbHOU
paboThI;

BBHIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBUU C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXJOr0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1EJM  COBMECTHOM  JEATENBbHOCTH, OPTraHU30BBIBATH U
KOOPAWHUPOBATh ACHUCTBHUS MO HMX JTOCTHKEHHUIO: COCTaBJIATH IUIAH JICHMCTBHI,
pacmpenensaTh PO C y4€TOM MHEHHH YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIIEHWBATh KAYECTBO CBOETO BKJIaJa U KaXKJA0TO yYaCTHUKA KOMAaHIbI B 00U
pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeJlaraTb  HOBBIE TNPOEKTHI, OILEHWBATh HWJEU C IMO3HUIMHA HOBU3HBI,
OPUTHMHAJILHOCTH, MPAaKTHYECKON 3HAYMMOCTH;

OCYHIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B Ppa3JInyHbIX
CUTYaIIUAX, TIPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBEpCaJibHbIe YueOHbIE AeiicTBUS

1) camoopranmzaums:

CaMOCTOSITEIIFHO OCYIIECTBJISITh TO3HABATEIBHYIO NEATEIBHOCTh, BBIIBISITH
npoOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/7a4ul B 00pa30oBaTeIbHOM
NEeSTeTbHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIBHO  COCTaBJIATh IUIAH pEHIeHUus MpoOJieMbl ¢  Yy4€ToM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciIupsATh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX TPEIMOYTEHHM;



JenaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTD
3a pelIeHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO IIMPOKOW OHPYIUIUU B
pa3HbIX 00JIaCTSIX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBHI B AESATEIBbHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJILTATOB LEISIM;

BJAaJIeTh  HABBIKAMHM  [IO3HABATENbHOW  pePIEKCMH KaK  OCO3HAHHUSA
COBEpIIAEMBIX JAEWCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3YyJbTaTOB U
OCHOBaHMM, HUCIOJB30BATh MPUEMBI pedieKCUu AJsl OILEHKU CHUTyallMH, BbIOOpa
BEPHOTO PELICHMUS;

OIIEHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKECHHUIO;

NPUHUMATh MOTHBBI W ApPTyMEHThl APYTHMX @pPU AHAIA3E PE3YJIbTATOB
NEATEIbHOCTH.

3) npuHATHA ce0sA M APYIrux:

NpUHUMATh ce0sl, MIOHUMAsi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI W AapTyMEHThl APYTUX TMPU aHAJIU3E pE3yJIbTaTOB
NEeATENbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JPYTHUX HA OLIUOKY;

pa3BHUBaTh CHOCOOHOCTh MOHUMATh MUP € MO3ULMU APYTOro yeaoBeKa.

INNPEIMETHBIE PE3YJIBTATbBI

B npomecce usyuenus kypca uHPOpMaTHUKH YIrIIyONEHHOTO ypoBHS 6 10
Kaacce oOyvarmUMHCs OyayT JOCTUTHYTHI CIEIYIOIINE PEAMETHbIE PE3yJIbTaThI:

BJIQ/ICHUE TMPEACTABJICHUSIMU O pPOJM HH(GOPMALMKM W CBSA3AHHBIX C HEH
NpOIIECCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MOHITUIMH «HHPOpMAIUIY,
«uH(POPMAIMOHHBIN MPOIECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBI», «CUCTEMHBIH
abdexTy, «uHDOpPMALIMOHHAS CHCTEMa», «CUCTEMA YIIPABICHUSY;

BJIQJICHUE METOJaMU TOoucCKa uHpopmanuu B ceTu HWHTepHeT, ymeHue
KPUTHUYECKU OIICHUBATh WH(GOPMAIIMIO, TIOJNyYeHHYIO U3 ceTH VIHTepHeT;

yMEHHE XapaKTepHu30BaTh OOJbIIHE JaHHBbIC, NPUBOAUTH TMPHUMEPHI
UCTOYHUKOB MX TMOJY4YeHHs W  HalpaBJIEHHUS  HUCIOJb30BaHUS, YMEHHUE
KJIaccuPUIMpPOBaTh OCHOBHBIC 3a/lauMl aHajM3a JaHHBIX (TPOTHO3HPOBAHUE,
KJIaccudukanus, KJIacTepu3alus, aHaiau3 OTKJIOHEHHUIA), MOHUMATh
NOCJIEA0BATENbHOCTh PEIICHUS 3a/1au aHaJM3a JaHHBIX: COOp MEPBUYHBIX AHHBIX,
OYMCTKA W OIIEHKAa KadecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOCHHUE MOJCIH,
npeoOpa3oBaHUe JaHHBIX, BU3YaJIU3aIUsl JTaHHBIX, HHTEPIIPETAIUs PE3yJIbTaTOB;



NOHUMAHUE OCHOBHBIX TMPHUHIIUIOB YCTPOUCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWUJIBHBIX KOMIBIOTEPOB, TEHACHIUNA Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIQJICHUE HABBIKAMHU PAOOTHI C OMNEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TIPOTPAMMHOI0 0OecreueH sl sl peluieHns y4eOHbIX 3a/1a4 10 BHIOpAHHOM
CrelMalIn3aluy;

HAJIMYKE MPEACTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MHUpe, 0 0a30BbIX MPUHIMIAX OpTaHU3aUMH U (PYHKIIMOHUPOBAHUS KOMIbIOTEPHBIX
ceTedf, 00 oOmMX NpPUHIMIAX pa3paboTku U (GYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKECHUM;

NOHUMaHUWE yrpo3 HMHPOPMAIMOHHON  0€30MacHOCTH, HCIOJIb30BAaHUE
METOJIOB U CPEACTB MNPOTHUBOACHCTBUSA JTHUM yIrpo3aM, COOJIIOJIEHHE Mep
0€30MacHOCTH, TMPEIOTBPAIIAIONINX HE3aKOHHOE PacIpOoCTpaHEeHUE MEPCOHATbHBIX
JAHHBIX, COOJIIO/ICHNE TPEOOBAaHM TEXHUKH 0€30TMaCHOCTH M TUTHUEHBI TIPU padboTe
C KOMITBIOTEPaMU U JAPYTUMU KOMIOHEHTaMH IU(POBOTO OKPYKEHUS, TOHUMAHUE
NPaBOBBIX OCHOB HCMOJB30BaHUS KOMIIBIOTEPHBIX MpOrpamMM, 0a3 JaHHBIX WU
paboTsl B cetu MIHTEpHET;

NOHMMAHHUE OCHOBHBIX NPHUHIMIIOB JAUCKPETU3ALMUM DPA3JIMYHBIX BUIOB
uHbOpMallMK, YMEHHE OTNpenensiTh HWHPOPMAIHOHHBIA O0BEM TEKCTOBBIX,
rpauueckuX W 3BYKOBBIX MAHHBIX MPU 3aJaHHBIX MapaMeTpax IUCKPETHU3alluu,
YMEHHUE OTIPEIeNATh CPEAHIOI CKOPOCTh Mepeaayn JaHHbIX, OLIEHUBATh U3MEHEHUE
BPEMEHU Iepeayu Mpu HU3MEHEHHH HH(GOPMAIMOHHOTO 00bEMa MAaHHBIX U
XapaKTEepUCTUK KaHaja CBA3U;

YMEHHE HUCIOJIb30BaTh NPH PEIICHUHU 33Ja4 CBOICTBA MO3UIMOHHON 3amucH
YyCceJl, AITOPUTMa MOCTPOCHUSI 3allMCH YUCJA B MO3UIMOHHON CHCTEME CUMCIICHHUS
C 33/IaHHBIM OCHOBaHUEM WU IMOCTPOEHHUS YHUCJA MO CTPOKE, CojAepr Kalledl 3amuch
TOTO 4YHWCIa B MO3UIMOHHOM CHUCTEME CUHUCIEHHS C 3aJaHHBIM OCHOBAaHHUEM,
YMEHHE BBINOJHATh apUPMETHUECKUE ONepaluy B MO3UIMOHHBIX CHCTEMax
CUHCIICHUS;

YMEHHE BBITNIOJHATh MPEOOPa30BaHUS JIOTHUECKUX BBIPAKCHHM, HCIOJIB3YSI
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTHUECKOE BBIPAKCHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOM HOPMAaJIBHBIX (popMax MO 3aJaHHOM Tadiuie
UCTUHHOCTH, HCCIEN0BaTh OOJacTh HMCTUHHOCTHU BBICKA3bIBAHUS, COJEPKAILETOo
NepEMEHHbIE, PEIIaTh HECIOXKHBIE JIOTUYECKHE YPABHEHUSI U CUCTEMbI YPABHEHUM;

MOHUMAaHUE O0a30BBIX aJTOPUTMOB OOPaOOTKU YHUCIOBOM M TEKCTOBOU
uHbopMalMK (3aMKUCh YKMCEN B TO3WIMOHHOW CHUCTEME CUUCIICHHUS, HaXOXKICHUE
BCEX MPOCTHIX YHCEJ B 33JaHHOM JlHana3oHe, 00paboTka MHOTOPa3PsIHBIX HEIbIX
YHUCEJI, AaHAJIN3 CUMBOJIBHBIX CTPOK U JPYTUX), aJTOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHUE ONPENEeNATh CIOXKHOCTh H3y4yaeMbIX B Kypce O0a30BBIX aJrOPUTMOB
(CyMMHpOBaHHE DJJEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, MepebopHbIe



QITOPUTMBI, TBOMYHBIA MOUCK) M MPUBOJUTH MPUMEPHl HECKOJIBKHX aJITOPUTMOB
Pa3HOM CIIOKHOCTH JJIsi PEIIeHUs OJTHOM 3a]1auu;

BJIQJICHUE YHUBEPCAIBHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpexacraBieHussMH O 0a30BBIX THIIAX JaHHBIX M
CTPYKTypaxX JaHHBIX, YMEHHE UCIHOJb30BaTh OCHOBHBIE  yIPaBJSIOIINE
KOHCTPYKIHMHM, YMEHHE OCYHISCTBISITH aHaIW3 MPEAJIOKEHHOM MpOTrpaMMBbI:
ONpEeNeNsATh pe3yJibTaThl pabOThl MPOrpaMMBbl MPHU 33JAHHBIX MCXOJHBIX JTaHHBIX,
ONpeNeNsTh, NPU KaKUX HMCXOJHBIX JAHHBIX BO3MOXHO MOJYYEHHE YKa3aHHBIX
pe3yJIbTaTOB, BBISIBIATH JAaHHBIC, KOTOPbIE MOTYT MPUBECTH K OIIMOKE B padoTe
nporpamMMbl, GOPMYIUPOBATH MPEAJIOKESHHS 10 YIYUIIIEHUIO POTPAMMHOTO KOJa;

YyMEHHE CO37aBaThb CTPYKTypPUPOBAaHHbIE TEKCTOBBIE JOKYMEHTBHl U
JIEMOHCTpAI[MOHHbIE MaTepuajbl C UCIOIb30BaHUEM BO3MOXKHOCTEH COBPEMEHHBIX
POTPAMMHBIX CPEACTB U 00JIAYHBIX CEPBHCOB;

yMEHHE UCTIOJIb30BaTh AJICKTPOHHBIC TAOJIHIIBI IS aHAJIN3a, TIPEICTABICHUS U
00pabOTKM AaHHBIX (BKJIIOYasl BBIUKMCICHHE CYMMBI, CPETHET0 apu(pMeTH4ecKoro,
HauOOJBIIET0 W HAWMEHBIIEro 3HAYCHWM, pEIIeHuE YpaBHEHUN, BHIOOP
ONTUMAJbHOTO  peleHus, noadop  JUHUM  TpEeHJaa, pelieHue  3ajad
MIPOTHO3UPOBAHMS).

B mpouecce u3ydenuss xkypca umHbOpMATHKK YIIIyOn€HHOTO YpoBHS 6 11
Kaacce 00y4arouuMucs OyayT JOCTUTHYTHI CIEAYIONINE TPEIMETHBIE PEe3yIbTaThl:

YMEHHUE CTPOUTH HEPAaBHOMEPHBIE KOJbI, JIOMyCKAIOIIUE OJIHO3HAYHOE
JeKoupoBaHue cooOmeHuil (mpeduKCHbIe KOJbl), HCIO0JIB30BaTh MNPOCTEHIINe
KOJIbl, KOTOPBIE MO3BOJISIIOT OOHAPY’KUBATh U UCIPABIATH OMIMOKU MpH Iepeaade
JNAHHBIX, CTPOUTHb KOJ, OOECHEeUMBAIOIINI HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUs] TPH M3BECTHOM YacTOTE€ CHUMBOJIOB, MOSICHATH MPUHITUIIBI
pabOThI MPOCTHIX ATTOPUTMOB CHKATHS JTAHHBIX;

YMEHHE pellaTh aJIfOPUTMUYECKHE 3aJaud, CBSI3aHHBbIE C aHaIuW30M rpados
(33724 MOCTPOCHUS ONTUMAJILHOTO ITyTH MEX]ly BeplIMHAMU rpada, onpeaeaeHus
KOJMYECTBA Pa3IUYHBIX MyTed MEXJy BepIIMHAMU OPUEHTUPOBAHHOTO
alMKIM4Yeckoro rpada), yMeHHEe UCIOJIb30BaTh JEPEeBbS NpPHU aHAIU3E W
MOCTPOCHUHM KOJIOB M JUJISI TIPEACTABJICHHS apU(PMETHUCCKUX BBIPAKCHUN, TPHU
pelieHnuy 3ajad TOUCKAa W COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO WIPHI IO
3aJJaHHOMY aliTOPUTMY, pa3padaThiBaTh U 0OOCHOBLIBATH BHIUTPBIITHYIO CTPATETUIO
UTPHI;

yMEHUE pa3pabarbiBaTh M pEAJHU30BbIBAaTh B BUAE MpPOrpaMMm 0a3oBbIC
QITOPUTMBI, YMEHHUE HCIOJI30BaTh B MpOrpaMMax JaHHbIE PA3JIMYHBIX THUIIOB C
y4€TOM OTpaHMYCHHN Ha JIUaNa3oH WX BO3MOXKHBIX 3HAYEHUH, MPUMEHATH TPH
pelIeHNH 3a/1ad CTPYKTYpPbl JaHHBIX (CIUCKH, CIOBApH, CTEKU, OUEPEIH, TEPEBbSA),
UCMOJb30BaTh 0a30Bble OMNEpalld CO CTPYKTypamMu JaHHBIX, MPUMEHATH
CTaHIapTHBIC U COOCTBEHHBIE MOANPOTrPAMMBI JIsi 00paOOTKH YUCIOBBIX JAaHHBIX U



CUMBOJIBHBIX CTPOK, MCIOJBb30BaTh NpH pa3paboTke MNporpaMm OHOIUOTEKHU
HNOANpOrpaMM, 3HaTh (PYHKIMOHAJbHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB cpefbl pa3pabOTKH, YMEHHE HCTIOIb30BaTh CPECTBA OTJIAIKU MIPOTPaMM B
cpejie MporpaMMHUPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOTPAMMEI,

YMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMU CBEICHUSIMH O 0a3ax JMJaHHBIX, HUX CTPYKTYpE,
CpelncTBax co3faHusi W paboOThl C HUMH, yYMEHHE WCIOJb30BaTh TaOIHUYHBIC
(penaonHbIe) 0a3bl JaHHBIX (COCTABJIATH 3aMPOCHl B 0a3ax MaHHBIX, BHITIOJHATH
COPTHUPOBKY M TOUCK 3amuceid B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHYyIO0 0azy
JTAHHBIX) U CIIPABOYHBIC CUCTEMBI,

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTeMaTUYECKHEe MOJENH ISl aHalu3a
00BEKTOB U MPOIIECCOB: (HOPMYITUPOBATH LEIh MOACIUPOBAHUS, BHITOJIHITH aHAIIN3
pe3yJbTaToB, MOJYYEHHBIX B XOJI€ MOJIEIUPOBAHMS, OIICHHBATH COOTBETCTBUE
MO MOJIETUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTaBIATh PE3yJIbTaThl
MOJICTUPOBAHUS B HAIJISITHOM BUJIE;

YMEHHE OpraHM30BbIBATH JIMYHOE HWH(OOPMAIMOHHOE TMPOCTPAHCTBO C
UCTIOJIF30BAHUEM PA3NIMYHBIX CPEACTB IHM(PPOBBIX TEXHOJOTUHM, TOHUMAaHUE
BO3MOJKHOCTEH IM(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NMOHMMAaHHWE OCHOBHBIX MPHUHIIMIIOB PAa0OThI, BO3MOXXHOCTEH U OTpaHUYCHUS
NPUMEHEHUs] TEXHOJOTHM HMCKYCCTBEHHOTO WHTEJUIEKTAa B Pa3IMYHBIX OO0JACTSX,
HAINYKME TPEJCTABICHUN O Kpyre pemraeMbIX 3a7ad MAaIIMHHOTO OOy4YeHus
(pacmio3HaBaHus, KIacCH(PUKAIMKU U MPOTHO3MPOBAHUS) HAIMUYUE TMPEACTABICHUN
00  wucnosk30BaHMM  HWHGOPMAIMOHHBIX  TEXHOJOTHMHA B PasIUYHBIX
npodecCHOHANBHBIX cdepax.
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MPOBEPSIEMBIE HA EI'D 11O HH®POPMATUKE TPEEOBAHUS K
PE3VJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJbHOU
IMPOI'PAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUSI

Kon
nposepsie
MOro
TpeOOBaH
us

IIpoBepsieMble TpeOOBaHUS K NMpeAMETHBIM pe3yJbTaTaM OCBOEHUsI OCHOBHOIM
00pa3oBaTeJIbHON MPOrpaMMBbl CpeIHero 00mero 00pa3oBaHusi

1.

3namo (nonumamy)

11

[lonnMaHue OCHOBHBIX TPUHIUIIOB  YCTPOHCTBA W  (YHKIMOHHPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHLUM pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTMM; BJIaJICHUE HaBbIKAMU padOThl C ONEpalOHHBIMU
CUCTEMaMH M OCHOBHBIMH BHJAMH IPOIPaMMHOIO OOecnedeHHs I peLICHUs
y4eOHBIX 3aj[ay 110 BEIOpaHHOMW CrienHanu3auu

1.2

Hanmuuune  npencraBmeHuid o 0a30BbIX — NPUHIUIAX  OpraHu3allMd |
(GYHKIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

[lonmMaHue  OCHOBHBIX IPUHIMIIOB  JUCKPETU3AlMd  PA3IUYHBIX  BUJOB
uH(popMaIuu

1.4

[Tornmanue 6a30BBIX ANTOPUTMOB OOPAOOTKHU YHCIIOBOW M TEKCTOBOM MH(MOpMAITUH
(SaHI/ICB quceial B HOBI/II_II/IOHHOI\/JI CUCTEMC CYUHUCIICHHUA, ACIUMOCTD ILCJIBIX YHCCII;
HAaXOXJCHWE BCEX TPOCTHIX YHCEN B 3aJlaHHOM Juamna3oHe; 00padoTka
MHOTOpPa3pAAHBIX HCJIbIX YHUCCII; aHAJIN3 CUMBOJIBHBIX CTPOK U I[pyTI/IX), AJIrOpUTMOB
MOKMCKA U COPTHUPOBKH

1.5

3HaHne (YHKIMOHAIBHBIE BO3MOXKHOCTH WHCTPYMEHTAIBHBIX CPEACTB CPEIBI
pa3paboTku

1.6

Bnagenue OCHOBHBIMHU CBeIEHUAMM O 0a3ax JaHHBIX, UX CTPYKTYpe, CpeAcTBax
CO3/1aHus U pabOThl C HUMHU

1.7

[Tonnmanue BO3MOXKHOCTEM UM  OTrPAHMYECHUH TEXHOJOTUM HCKYCCTBEHHOTO
HHTCJIJICKTA B PA3JIMYHBIX O6HaCTﬂX; HaJIn4yue HpeI[CTaBJIeHI/Iﬁ 06 HCIIOJIb30BaHUHU
MH(OPMAIMOHHBIX TEXHOJIOTHH B pa3IM4HbIX TpodeccuoHaIbHBIX chepax

1.8

Bnagenue — TeoperuMyeckMM  anmaparoM, — IO3BOJIIOLM OCYILECTBIIATh
IIPEJCTABICHUE 3aJaHHOIO HATYPAJIBHOIO 4YHUCJIa B PAa3JIM4HBIX CHCTEMax
CUMCJICHUS; BBINOJIHATH MNpPeoOpa3oBaHUs JIOTMUECKMX BBIPAXKEHHUH, MCHOIb3YsS
3aKOHBI aNreOpsl JIOTUKU; ONPENeNIATh KpaTyalliii myTh BO B3BELICHHOM rpade u
KOJIMYECTBO MyTeil MEK/y BepIIMHAMH OPUEHTHPOBAHHOIO allMKIMYECKOTro rpada

Yumemo

2.1

YMeHne uCMnoab30BaTh KOMIIBIOTEPHO-MAaTEMAaTHUYECKUE MOJENM [UIsl aHajau3a
00BEKTOB U MPOIECCOB: (HOPMYITUPOBATH 11€7Tb MOJICTUPOBAHUS, BHIIIOJHATH aHAIIN3
pe3y/bTaTOB, MOJYYEHHBIX B XOJ€ MOJICTUPOBAHUS; OLIEHUWBATH Aa/IEKBAaTHOCTh
MOJENU MOJEIUPYEMOMY OOBEKTY WM TPOLECCY; MPEACTaBIATh Pe3yIbTaThl
MOJICIMPOBAHUS B HATJISTHOM BUJIE

2.2

Ymenue KJ1IacCUULPOBATH OCHOBHbBIE 3a/1a4u aHanM3a JTAHHBIX
(mporHo3upoBaHue, KiIacCU(UKAIMs, KIacTepu3alus, aHalu3 OTKJIOHCHHUH);
MMOHUMAaTh MOCIIEIOBATEIbHOCTh PEILCHUS 3a/1a4 aHallu3a JTAaHHBIX: cOOp MEePBUYHBIX
JAHHBIX, OYUCTKA U OIEHKA KauyeCTBa JAHHBIX, BBIOOP U (MJIM) TOCTPOCHHUE MOJIEIIH,
peoOpa3oBaHKe JaHHbBIX, BU3YyaTU3allHsl JaHHBIX, HHTEPIIPETAIUs Pe3yJIbTaTOB

2.3

YMenue onpenensatb WHOOPMAIMOHHBIA OOBEM TEKCTOBBIX, TIpadUuecKux U
3BYKOBBIX JIaHHBIX TMIpU 33JaHHBIX [apaMeTpax JUCKpPEeTH3aluU. YMEHHUe
OTPENIETISATh CPETHIO CKOPOCTh TMepe/laydl JaHHBIX, OIEHUBATh HM3MEHECHHE
BpEeMEHU Tepelaydl TNpU W3MEHEHWH WHGOPMAIMOHHOTO 00hEMa HaHHBIX U




XApAKTEPHUCTUK KaHAJIA CBSA3HU

2.4

YMeHue CTpOouTh KOJ, 00ECIeYMBAIONMI HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOILIEHUS TPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHHe HCIoIb30BaTh IIpu pCHICHUHU 3a1a4 CBOMCTBA MO3UIIMOHHON 3aIliCH quCelI,
AJITOPUTMBI TIOCTPOCHUA 3allMCHU YHCJIa B MO3UIIUOHHOM CHCTEME CUHCIICHHUS C
3aIaHHBIM OCHOBAHUEM U ITOCTPOCHU YUCJIIa 110 CTPOKE, co;[epxcameﬁ 3alucCh 3TOro
qyuciia B HO3I/IHI/IOHHOI\/'I CUCTEMEC CUMCIICHMA C 3aJaHHBIM OCHOBAaHHMEM; YMCHHUEC
BBIIIOJIHATD apI/I(bMeTI/I‘-IeCKI/IG onecpanvu B MO3UIUOHHBIX CUCTEMAX CUUCIICHHU A

2.6

VYMeHHe CTpOUTh JIOTHYECKOE BBIPAXKEHHE B JU3BIOHKTUBHONW M KOHBIOHKTHBHOM
HOPMaJIbHBIX (pOpPMax IO 3aJaHHOW TaOIMIlE MCTUHHOCTHU; HCCIENOBaTh 00JacTh
HUCTUHHOCTHM BBICKA3bIBaHUS, COJEPIKAILErO IEPEeMEHHbIe; pellaTb HECIOXKHbIE
JIOTUYECKUE YPaBHEHUS

2.7

YMeHue pemars anropuTMUUECKHE 3a/1a4H, CBSI3aHHBIC C aHAIM30M rpadoB (3amaun
MOCTPOCHUSI ONTHMAJbHOTO IYTH MEXKIy BepIIMHAMHU Tpada, ONpeAeiIcHuUs
KOJIMYECTBA  PA3IMYHBIX MyTeH  MeXAy BEpIIMHAMH  OPHEHTHPOBAHHOTO
alMKIMYecKoro rpaga)

2.8

YMeHue HCHoyIb30BaTh JE€PEBbS IMPU AHAINW3€ M IOCTPOCHUM KOJOB M JUIA
MpEJICTaBICHUS apU(PMETUUECCKUX BBIPAKCHHUM, IpPU pEUICHUH 3a7ad IOUCKA U
COPTUPOBKHM; YMEHHE CTPOHUTb JE€pPEBO HIPHl IO 33JAHHOMY aJITOPUTMY;
pa3pabaThBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI

2.9

YMeHre aHamM3upoBaTh ANTOPUTMBI C HUCIOJIb30BAaHHUEM TaOJIUIl TpPacCHUpPOBKH;
OmpeeNsATh 0€3 UCTIOIB30BAHMS KOMIIBIOTEPA PE3YJIbTATHI BHIMOIHEHUS HECIOKHBIX
MPOrpaMM, BKJIIOYAIOMIMX IUKIIbI, BETBICHHUS W MOAMPOTPaAMMBI, MPHU 3aJIaHHBIX
HCXOJ/IHBIX JTAHHBIX

2.10

YMeHHe OmpeneNiarh CIO0KHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOPUTMOB
(cyMMHpOBaHHE DJIEMEHTOB MacCHBa, COPTHUPOBKAa MaccuBa, NepeOOpHbIE
QJITOPUTMBI, JIBOMYHBIA TOMCK) M TPUBOJIUTH MPUMEPHI HECKOJIBKUX AITOPUTMOB
Pa3HOI CIIOKHOCTH JUTS PEIICHUS OJTHOW 3a1a4H

211

Bnagenne yHUBEpCanbHBIM SI3BIKOM TPOTPAMMHUPOBAHMS BBICOKOTO  YPOBHS
(ITackamns, Python, Java, C++, C#), npeacraBieHusMu O 0a30BBIX THIAX JaHHBIX U
CTPYKTypaxX JaHHBIX; yMEHHE HCIIOJb30BaTh OCHOBHBIC  YIIPABISIOIIME
KOHCTPYKIIMHM, YMEHHE OCYIICCTBIATh AaHAIW3 MPEIJIOKCHHOW MPOrpaMMBbIL:
OMpCACIATL PECIYIbTAThI pa6OTBI nporpaMmhbl IMpU 3aAaHHBIX MCXOJHBIX JaHHBIX;
OTIpeNeNsITh, MPU KAKUX HCXOAHBIX JAHHBIX BO3MOXKHO IIOJIydCHHE YKa3aHHBIX
pe3yNbTaTOB; BBIBISATH JaHHBIE, KOTOPBIE MOTYT MpPUBECTH K ommOKe B pabore
porpamMmsl; GOPMYITHUPOBATH MTPEIUIOKEHUS 110 YIAYYIICHHIO MTPOrPaMMHOTO KoJia

2.12

YMeHue pearn30BbIBATh Ha BBIOPAHHOM JUIS M3YYEHUS S3BIKE TPOTPAMMHPOBAHUS
Boicokoro ypoBHsi (ITackanb, Python, Java, C++, C#) THIIOBBIE ANTOPUTMBI
00pabOTKM YHCEJ, YMCIOBBIX MOCIEI0BATEILHOCTEH M MAacCHBOB: IPEICTaBICHUE
yucia B BUAEe Habopa MPOCTBIX COMHOXHUTENEH; HAaXOXKICHHE MaKCHUMAaJbHOH
(MUHMMAaBHON ) HU(PHI HATYPATBHOTO YKCIIA, 3aAIIMCAHHOTO B CUCTEME CUHUCIICHHUS C
OCHOBaHMEM, He mpeBblmalonmMM 10; BeuMciaeHHEe OO0OOIIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAacCCHBA WM YHCIIOBOH MOCIEIOBATEIBHOCTH (CYMMBI, TIPOM3BEICHHSI
CpeaHero apu(gMeTH4eckoro, MHUHUMAJIBHOTO W MAaKCHUMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJICTBOPSIONMX 33JaHHOMY YCIIOBHIO); COPTHPOBKY
3JIEMEHTOB MAacCHBa; YMEHHE HCIIOJIb30BaTh B INPOTpaMMax JaHHBIC Pa3TUYHBIX
TUIIOB C Y4€TOM OTPaHMYCHUU HA JMANa30H UX BO3MOXKHBIX 3HAUCHUH, IPUMECHSTh
IpH pEeIIeHUH 3334 CTPYKTYPHl JAHHBIX (CIIHCKH, CIIOBAapH, CTEKH, OYepei,
JIePEBbsI); IPUMEHSTH CTAHAPTHBIC ¥ COOCTBEHHBIE MTOANPOrPAMMBI JIs1 00pabOTKH
YHCIIOBBIX TAHHBIX U CHMBOJIBHBIX CTPOK; UCTIOIB30BATh MPHU pa3paboTKe MpOrpaMm
O6uOINOTEKH MOJNPOrpaMM; YMEHUE UCIOIb30BaTh CPEACTBA OTJIAJKU MPOTrpaMM B
cpelie MporpaMMHUPOBaHUS




YMeHre HCIOIb30BaTh JJICKTPOHHBIC TAONMIBI IS aHAIM3a, TPSACTABICHUS U
00pabOTKM JaHHBIX (BKJIOYas BHIOOP ONTHUMAIBHOTO PELICHHS, IMOA00p JIMHUH

213 TpeHJa, pPELIeHHE 3a/ad IMPOTHO3UPOBAHMS); YMEHHME HCIIONb30BATh TaOJIMYHbIE
(pensiuroHHBIE) 6a3bl JAHHBIX U CIIPABOYHBIE CHCTEMBbI
YMeHne  OpraHm3oBbIBATH  JUYHOE  WH(POPMAIIMOHHOE  MPOCTPAHCTBO  C
5214 UCIOJb30BAHUEM  DPA3IUYHBIX CPEJICTB IHUQPPOBBIX TEXHOJOTHH; MOHMUMAaHHE

BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, IUPPOBBIX
00pa3oBaTeNbHbIX CEPBUCOB

HHEPEYEHDB 3JIEMEHTOB COAEPXKXAHUS, ITPOBEPAEMBbBIX HA EI'J
IO UHO®OPMATHUKE

Koa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHU A

1

[Mudposas rpaMOTHOCTh

11

OcHOBHBIC TCHACHIIMU Pa3BUTHSI KOMITBIOTEPHBIX TeXHONOTHH. [lapannensabie
BbIuKcIieHUs. MHOTOIpoIecCOpHbIe cucTeMbL. PacipenenéHHble BBIUUCIUTEIbHBIC
CHUCTEMBI 1 00paboTKa OOJBIIMX JaHHBIX

1.2

[IpHHINIIEI TOCTPOSHUS. U anmapaTHbIe KOMIIOHEHTHI KOMIBIOTEpHBIX ceTell. CeTeBble
npotokonbl. Cetb UHTEpHET. Anpecanus B cetu WutepHer. [Ipotokonst creka TCP/IP.
Cucrema nomeHHBIX MMEH. Pasnmenenne IP-cetm Ha moacern ¢ IMOMONIBIO Macok
NOJCETEN

1.3

daiinoBass cuctema. Ilouck B aitnoBoit cucreme. I[IpuHIMIBI pa3MemICHUS W
MMEHOBaHUs (ailyioB B J0iAroBpeMeHHOW mnamsaTtu. [llaGnoHbl a1 omnucaHus Tpynn
daiinon

14

CkopocTh Tepesaun JaHHBIX. 3aBHCUMOCTh BPEMEHHU Nepenadn OT HHPOPMAIMOHHOTO
00bEMa JaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

1.5

[Mudposanne ganubix. CUMMeTpUYHBIE U HecuMMeTpuuHble mmdpel. [Hndpsr npocToii
3amensl. [udp Lezaps. udp Buxenepa. Anroputm nmpposanus RSA

1.6

Konpl, mo3Bomsitonmie 0oOHapYKMBaThb W HCHPABIATH OIIMOKH, BO3HHUKAIOIME IpHU
nepenaue qaHHbX. Paccrosane Xommunra. Koauposanue ¢ noropenuem 6utoB. Kosl
XOMMHUHTA

TeopeTndeckre OCHOBBI HH(POPMATUKH

2.1

JBonuHoe KoaupoBaHuE. PaBHOMEpHBIE M HEpPaBHOMEpHBIE KOJIbL. JleKOoaupOBaHHE
COOOILICHN, 3amUCaHHBIX C IMOMOIBIO HEPaBHOMEPHBIX KOAOB. YcioBue DaHo.
[TocTpoeHne 0AHO3HAYHO JEKOIUPYEMBIX KOJOB C IOMOLIBIO JAepeBa

2.2

TeopeTndeckue MOAXOAbI K OIEHKE KoJHYecTBa MHQOpManuu. EnuHUIBI U3MepeHus
KoJmdecTBa MHGOpMAuu. AJ(paBUTHBIA TOIXOJ K OIEHKE KOJWYecTBa WH(OpMAITUH.
3akoH aamuTuBHOCTU HHpopMmaruu. Dopmyna Xaptau. Madopmaims U BEepOSTHOCTb.
®opwmyna [llenHoHa

2.3

Cucrembl cuncnenus. Pa3BépHyTasi 3amuch HENbIX U APOOHBIX YUCENT B MO3HIMOHHON
cucreme cumcieHus. CBONCTBAa IMO3WIMOHHOM 3aIllCH YHCJIA: KOJMYECTBO IMdp B
3aIIucCu, HpI/ISHaK JNCIINMMOCTHU 4YMCJIa HAa OCHOBAHHUEC CHUCTEMBI CUYHCJIICHUA. AJIFOpI/ITM
nepeBojia IeJIoro 4nuciia u3 P-M4YHON CHCTEMBl CUHCIICHHS B JCCATUYHYIO. AJITOPUTM
nepeBoJa KOHeYHOoU P-wdHOM ApoOu B IECATUYHYIO. AJITOPUTM MEPEBOJIA MEJIOTO YHCIa
U3 ICCATUYHOU CHCTEMbI CUMCIICHUS B P-uunyto. [lepeBo KOHEYHOM NeCATHIHON TIpoOH
B P-I/I‘-IHyIO. I[BOI/ILIHaﬂ, BOCI)MepI/ItIHaSI nu HICCTHaI[LIaTepI/I‘-IHaSI CHUCTEMbI CYUHUCIICHUS,
CBSI3b MEXIy HUMH. ApudMeTHUeCcKHEe Onepaluy B MO3UIHOHHBIX CUCTEMaX CUUCICHUS

2.4

TpOI/IqHaSI YpaBHOBCIICHHAd CHUCTEMa CYUCIICHUS. I[BOI/I‘-IHO-IICCSITI/I‘IHZUI CucTeéMa
CUUCJICHUA

2.5

KomupoBanue TtekcroB. KommpoBka ASCIl. OmnoGaiitabie xomupoBku. CraHmapt
UNICODE. Komnposka UTF-8. Onpenenenne nH(GOPMAMOHHOTO 00bEMa TEKCTOBBIX




CO00ILEHU

2.6

Konuposanue n3obpaxenuil. Onenka nHGopMaoHHOro 00bEMa rpaduecKux JaHHbIX
IpU 33JaHHBIX pa3pelleHUW W TIyOMHE KOoJIMpoBaHMs IBeTa. L[BeToBbIE MoOzenu.
KonupoBanue 3Byka. OneHka HH(OpPMAMOHHOTO 00BEMa 3BYKOBBIX MaHHBIX IPH
3a/laHHbIX YaCTOTE JUCKPETU3ALMH U Pa3pATHOCTU KOJAUPOBAHUS

2.7

AnreOpa noruku. [loHsTre BbicKa3bIBaHMs. BbickasbiBaTenbHbIE (GOPMBI (TIPEAUKATHI).
KBaHTOpEHI CyIIeCTBOBaHUS U BCEOOIHOCTH.

Jlornueckue oneparuu. Tabmuiel ucTUHHOCTH. Jlornyeckue BblpaxkeHus. Jlorndyeckue
TOKJIeCTBa. JIornueckue onepanyuy 1 onepanuy HaJ MHOKECTBAMU.

3aKoHBI anreOpsl JIOTUKA. JKBUBAJICHTHBIE MPeOOpa30BaHUS JIOTHUECKUX BBIPAXKEHUU.
Jlornyeckue ypaBHEHUs U CUCTEMBI YPAaBHEHUH.

Jlornueckne QyHKIMHU. 3aBUCUMOCTD KOJMYECTBAa BO3MOKHBIX JIOTHYECKUX () YHKIIHHA OT
KOJIMY€ECTBA APIyMEHTOB.

Kanonnueckune popMbl IOTHIECKUX BBIPAKEHUH

2.8

COBepI_HeHHBIC AU3BIOHKTHUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHLIC (bOpMLI, AJITOPUTMBI UX
IMOCTPOCHUA 11O Ta6J'II/IH€ HNCTHHHOCTHU

2.9

Jlormyeckue »1eMeHThI B cocTaBe Komibiorepa. Tpurrep. Cymmarop. MHoOropaspsiiHblii
cymmarop. lloctpoeHne cxeM Ha JIOTMYECKUX 3JIEMEHTaX I10 33JaHHOMY JIOTHYECKOMY
BBIPAYKEHUIO. 3aIIMCh JIOTHYECKOTO BBIPAXKEHHUS 110 JIOTHYECKOMN CXeMe

2.10

Mogenu wu wMopenupoBanue. llenn MopenupoBaHHs. AJEKBATHOCTH  MOJIEIH
MOJISITUPYEMOMY OOBEKTY HIIH TIporieccy. Dopmann3anus MpUKIaIHbIX 3a/1a4.
[IpencraBnenune pe3yabTaTOB MOJCIWPOBAHHS B BUIE, YAOOHOM JJs BOCHPHUSTHUS
yenoBekoM. [ paduyeckoe mpeacTaBIeHUE TaHHBIX (CXeMBbI, TAOIHIIBI, TpauKH).

2.11

[IpencraBnenue 1enblx 4ucesl B NaMATH KomImbioTepa. OrpaHMYEHHOCTh IUana3oHa
yucen MpU OTPAaHMYEHUM KoJMuecTBa paspsanaoB. llepenonHeHue paspsaHOl CETKH.
be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. JIBOWYHBIN JOMOJHUTEIBHBIN KO
OTPULIATEIbHBIX YHCEIL

[ToGuToBble noruueckue omnepauuu. Jlornueckuit, apudpMeTHdecKuii ¥ LUKIMYECKUM
casuru. lllugppoBanue ¢ momoupo MOOUTOBOM onepaunu «uckmoyatomee NI

2.12

[IpencraBneHne BEHICCTBEHHBIX 4YMCEI B NAMATH KOMIBIOTEpA. 3Hadal@as 4acTb H
HNOpS/IOK uucia. Juama3oH 3HA4YEHMI BeIIECTBEHHBIX uucend. lIpoGiembl XpaHeHHS
BEILECTBEHHBIX YHCEJI, CBI3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA pa3psAaoB. BrmonHnenue
oTiepalyii C BeIeCTBEHHBIMU YHCIIaMU, HAKOTUIEHHE OIIMOOK NP BEIYUCICHHIX

2.13

I'pader. OcHoBHble TOHATHS. Buasl rpados. Omucanue rpadoB ¢ MOMOIIBIO MaTpPHI]
CMEKHOCTH, BECOBBIX MATPHUII, CIIUCKOB CMEXHOCTHU. PellleHne anropuTMUuecKux 3aaad,
CBSI3aHHBIX C aHAJIU30M TpadoB (IOCTPOEHUE ONTHUMAIBLHOTO MYTH MEXIY BEpIIMHAMU
rpada, ompemeNeHWE  KOJMYECTBA  PA3IMYHBIX IMYTeH  MEXJy  BEpUIMHAMU
OPUEHTHUPOBAHHOTO AIIMKINYECKOoro rpaga)

2.14

Hepebsa. bunapuoe nepeBo. [epeBbs moucka. CnocoOsl o00xoma aepera.
[IpencraBnenune apudmernyeckux BeIpaKeHHU B BUIE AepeBa. Mcmonb3oBanue rpados
U JICPEBBLEB MPH OMUCAHUU OOBEKTOB H MPOIIECCOB OKPYKAOIIETO MUPA

2.15

JIuCcKpeTHBIE UTPHl JIBYX HWIPOKOB ¢ TmoiHOM wuH(opmammei. I[locTtpoenue nepesa
nepebopa BApUAHTOB, OMMCAHUE CTPATETHUH UIPhI B TaOIMUHON dopMe. BrUrphlHbe 1
IPOUTPHIIIHbIC TO3UIMH. BEIMTPHIIHEIE cTpaTerun

2.16

CpencTBa HMCKYCCTBEHHOTO HHTeIeKTa. MaeHTudukanms M TOUCK H300paKeHUH,
pacrio3HaBaHue Jidl. VICroap30BaHME METOAOB HCKYCCTBEHHOIO MHTEJUIEKTa B
oOyyatonmx cuctemax. lcnonp3oBaHHe METOIOB MCKYCCTBEHHOI'O HHTEIUIEKTA B
poboTtorexnuke. IHTepHeT Beeii. HelipoHHble ceTn

AJNTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

dopmanu3zanus MOHATHA anroputMma. ManmHa TerOpHHIra Kak yHUBEPCAJIbHAs MOJEIb
BBIUHCIIEHUU




3.2

OmneHka CIOKHOCTH BBIYHCIICHUHA. Bpemsi paboTel 1 00BbEM UCIIONIB3YeMO# MaMsITH, UX
3aBHCUMOCTb OT pa3Mepa MCXOIHBIX NaHHBIX. OLlEHKa aCUMITOTUYECKOW CIOKHOCTU
QITOPUTMOB. AJNTOPUTMBI MOJUHOMUAIBHON CIIOXKHOCTU. [lepebopHble anropuTMBI.
IIpuMepsl pas3IM4YHBIX QJTOPUTMOB pPELICHUS OAHOW 3aJa4yd, KOTOPBbIE HMEIOT
Pa3IUYHYIO CJIOKHOCTD

3.3

OnpeneneHrie BO3MOKHBIX Pe3yJIbTaTOB padOThl NPOCTEHIIMX AJITOPUTMOB YIIPABICHUS
VCIIOJTHUTEISIMA U BBIYUCIUTENBHBIX aJITOpUTMOB. OIpeneneHne MUCXOAHBIX JTaHHBIX,
IPU KOTOPBIX alITOPUTM MOXKET JIaTh TpeOyeMblil pe3ynbTaT

3.4

ANropuT™MBbl 00pabOTKU HATypajJbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX CHCTEMax
CUMCJICHUS: pa3OMeHue 3alliCH 4YiClia Ha OTACIbHBIC LU(PBI, HAXOXKICHHE CYMMBI U
npou3BeeHus UG P, HaX0XKIeHUE MaKCUMAalIbHOM (MUHUMATBHON ) HUDPHL
[IpeacraBnenue uucia B BUAEe HaOOpa MPOCTHIX COMHOXHUTENEH. AJNTOpUTM OBICTPOTO
BO3BEACHHS B CTemeHb. [IOMCK MPOCTHIX YHCEN B 33JJaHHOM JUANa30HE C MOMOIIBIO
ITOpPUTMA «pemeTo DpaTocheHar

3.5

MHOI"Op@BpH)IHBIG OCabIC YKUCla, 3adauu JJIMHHOM apI/I(l)MeTI/IKI/I

3.6

S3pik  mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tumnbl &IaHHBIX:
[IEJIOYNCIICHHBIC, BEIECTBEHHBIC, CHMBOJIbHBIC, Jorudeckue. Bermrnenus. CroxHbIC
ycsoBus. Lukiiel ¢ ycinoBueM. LIUkIbl o nepeMeHHOM.

O0paboTka JaHHBIX, XpaHsumxcs B (ainax. TekcToBele U JIBOMYHBIE (ailyibl.
daiinosbie nepeMeHHble ((aiinoBeie ykazarenn). Urenue u3 Qaiina. 3anuce B (ai.
Pazouenue 3amaun Ha moa3anayn. [loamporpaMmsl (porierypsl U YHKIIHH).
Hcnonb3oBaHue cTaHIapTHON OMOIMOTEKH S3bIKa TPOTPAMMHPOBAHUS

3.7

Pexypcusa. PexypcuBHbie mnpouenypsl u ¢(ynkuuu. Hcmons3oBaHue crTeka Ul
OpraHu3aIiy PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsle MeTopbl. ToyHOE U MpUOMKEHHOE pelIeHUs 3a1aui. YUCIeHHOe pelleHne
YpPaBHEHUH C TIOMOIIBIO ToAOOpa mapamerpa. UncieHHbIe METOIbI PEIICHUST YPaBHEHUH:
MeToJ mepebopa, METOA MOJIOBUHHOTO JAeneHus. [IpubnuxE€HHOE BBIYMCICHUE IJIUH
KpUBBbIX. Bbluncnenue miomaaed (uryp ¢ MOMOILIBIO YHUCIEHHBIX METOJO0B (METOL
OpSIMOYTOJILHUKOB, MeTo Tpaneuuii). [louck makcumyma (MuHUMYMa) GYHKIUU OTHOU
IIEPEMEHHOM METOOM ITOJIOBUHHOTO JCIICHUS

3.9

OO0paboTka CUMBOJBHBIX IaHHBIX. BcTpoeHHBbIE (DYHKIHMH s3bIKa MPOrpaMMHUPOBAHUS
JUIsT 00pabOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKH CHMBOJIBHBIX CTPOK:
NOJICUET KOJIMYECTBA IOSBICHUN CHMBOJIA B CTPOKE, pa3OuMeHHe CTPOKH Ha CJIOBa I10
pOoOETHbHBIM CUMBOJIAM, TIOUCK MOJICTPOKH BHYTPU JTAHHOW CTPOKH, 3aMEHA HaiiIeHHON
MOJICTPOKM Ha JIPYTyl0 CTpoKy. ['eHepamusi Bcex CIIOB B HEKOTOpOM anaBure,
YIOBIETBOPSIFONIMX 3a/JIaHHBIM OrpaHUYeHHsIM. [IpeoOpazoBaHMe uKclia B CHMBOJIBHYIO
CTPOKY U 00paTHO

3.10

MaccuBbl M NOCIEIOBATEIBHOCTH 4KceNl. BpruncieHne oO0OMEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIEAOBAaTEIbHOCTH (CYMMBI, IPOU3BEACHMUS,
CpeaHero apu(pMeTHyecKoro, MUHMMaJIbHOTO U MaKCUMAaJIbBHOTO 3JIEMEHTOB, KOJIMYEeCTBA
SJIEMEHTOB, YJOBIECTBOPSIOMMX 3aJaHHOMY YCJIOBHIO). JIMHEHHBIM TOWUCK 3aJaHHOTO
3HaYEHUS] B MaccuBe. ANTOPUTMBI pabOTHI C 3JIEMEHTAaMH MAacCHBa C OJHOKPATHBIM
npocMoTpoM MaccuBa. CopTupoBka oxHOMEpHOro Mmaccusa. IIpocTteie MeTonBI
COPTHPOBKH (METOJ My3bIpbKa, METOJ BBIOOPA, COPTHpPOBKa BcTaBKamu). COpTUpOBKA
ciusiaieM. BeicTpast coprupoBka maccuBa (anroputm QuickSort). JIBonuHbIi mMoKCK B
OTCOPTUPOBAHHOM MacCHUBE

3.11

JIBymepHBIe MacCUBBI (MaTpHIlbl). AJNTOPUTMBI OOpaOOTKH JABYMEPHBIX MACCHBOB:
3ar0JHEHNE ABYMEPHOI'O YMCIOBOIO MaccHBa IO 3a/IaHHBIM IIPaBUJIaM, IIOUCK AJIEMEHTa
B JIBYMEPHOM MAacCHBE, BBIUMCIECHHE MaKcUMyma (MMHHMYMa) U CYMMBI 3JIEMEHTOB
JBYMEPHOI'O MaccHuBa, IEPECTAHOBKA CTPOK U CTOJIOLIOB IByMEPHOTO MacCHBa

3.12

CrnoBapu (accoIlMaTUBHBIE MAacCCUBBI, OTOOpaskeHus). Xom-tadbmuibl. IlocTpoenue
a1(aBUTHO-YACTOTHOIO CJIOBapsl ISl 3aJJaHHOTO TEKCTa




3.13

Crexu. Ananus MPABUIBHOCTH CKOOOYHOTO BBIPAKEHUSL. Brruucienue
apu(METUYCCKOTO BEIpAXKCHH S, 3aITUCAHHOTO B ITOCT(PUKCHOM popme.
Ouepenu. Micnionp3oBanre o4epein 11l BDEMEHHOTO XpaHEHHS TaHHBIX

3.14

Anroputmbl Ha rpagax. IloctpoeHre MUHUMAIBLHOIO OCTOBHOTO JIepE€Ba B3BEILEHHOTO
CBA3HOTO HeopueHTHupoBaHHOro rpada. KonudyecTBO pas3iWyHBIX MyTEH MEXIy
BEpUIMHAMH OPUEHTHPOBAHHOTO allUKJINYecKkoro rpada. Anroputm JedkcTpel

3.15

HepeBpsa. Peanmusanus gepeBa € IMOMOLBIO CCBUIOYHBIX CTPYKTYp. /JlBOWYHBIE
(Ounapuble) nepeBbs. IlocTpoeHme nepeBa UIs  3aJaHHOTO  apU(PMETHUECKOTO
BBIp@KEHUS. PekypcuBHBIE anropuTMbl 00Xona nepeBa. lcmomp3oBaHue cTeka u
ouepenu it 00xo/a 1epesa

3.16

JluHaMu4eckoe NPOrpaMMHUPOBAaHHME Kak METOJ PEIICHHMS 3a7ad C COXpaHEHUEM
IPOMEKYTOUHBIX pE3ylbTAaTOB. 3aJauyd, pEUIaeMble C TMOMOILBIO JUHAMUYECKOTO
IPOrpaMMHPOBAHUS: BBIUUCICHHE PEKYPCUBHBIX (YHKIUH, MOACYET KOJIMYECTBA
BapUaHTOB, 3aJ]a4y ONITUMH3ALUU

3.17

[Tonsitue 06 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHuU. OOBEKTHl U KJAcChl.
CpoiictBa U MeTolbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAaHHBIN aHaiu3. Pa3paborka
IporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO mojaxona. HWHkancymsuus,
HacJieZJoBaHHe, OIUMOPPU3M

HNudopManiioHHbIE TEXHOJIOTUN

4.1

AHnanmu3  paHHbiX.  OCHOBHBIE 3a/Jlaud  aHaldM3a JIaHHBIX:  MPOTHO3UPOBAHUE,
Kjaccudukanus, Kiacrepusanus, aHanu3 oTKJIoHeHu!. [locienoBaTenbHOCTh peleHus
3a/1a4 aHaliM3a JaHHBIX: COOP MEPBUYHBIX IAHHBIX, OYMCTKA U OLIEHKA KaYeCTBa JaHHBIX,
BBIOOp M (MJIM) MIOCTPOCHUE MOJIEH, TpeoOpa3oBaHre JaHHBIX, BU3Yyadu3alusl JTaHHBIX,
WHTepIperanusa pe3yiabTaToB. [Iporpammubie cpenctBa u  MHTepHET-cepBHUCHI s
00paboTKHU U MpecTaBleHus JaHHbIX. bonbime nanHble. ManmHaHOe o0yueHue

4.2

AHanu3 JaHHBIX C TOMOIIBIO DJICKTPOHHBIX TaOmuIl. BhraucieHue CymMMBbl, CpeaHEro
aprupMETHUECKOro, HauOOMIbIIero (HAMMEHBIIETO) 3HAYCHUS JAMana3oHa. BeraucieHue
Kod(pduimeHTa KOPpeIsIMU JABYX pPSAOB JaHHBIX. [locTpoeHme CTOI0YaTHIX,
IMHEHYaThIX U KpYroBeix auarpamMm. [loctpoenue rpadukoB ¢pynkmuit. [logbop nuHuM
TpeHJa, pellieHue 3a/a4y IPOrHo3upoBaHus. Pelenue 3a1a4 onTUMU3alUU C TTOMOUIBIO
AIEKTPOHHBIX TAOJIHII

4.3

Juckpetusamysi TpU MaTEMaTHYECKOM MOJICIIMPOBAHUHM HEMPEPBIBHBIX IPOIECCOB.
MonenupoBanue JIBIDKEHUS. MonenupoBanue OMOJIOTUYECKUX CHCTEM.
MaremaTH4eckue MOJICTTH B 9KOHOMHKE. BBIUUCIATEIBHBIC SKCIIEPUMEHTBI C MOJICI SIMU.
O0paboTka pe3yabTaTOB JKCIEpUMEHTa. MeToJ HamMeHbImMX KBaaparoB. OlleHKa
YHCIIOBBIX ITApaMETPOB MOJICITUPYEMbIX OOBEKTOB W IMPOIECCOB. BoccTaHOBICHME
3aBHCUMOCTEH 10 pe3y/IbTaTaM dKCIIEPUMEHTA

4.4

BepositHocTHRIe Mozenu. Meroasl Monte-Kapio. MMuTannoHHoe MoOJenupOBaHHE.
CucreMbl MaccoBOT0 OOCITYKUBAHUS

4.5

Tabnuunpie (pensiuoHHBIC) 0a3bl JaHHBIX. TabiHila — MpENCTaBICHHUE CBEICHUU 00
OOHOTHUIIHEIX 00BekTax. Ilome, 3ammch. Kimou tabmaumpel. Pabora ¢ rotoBoil 0a3oif
JaHHBIX. 3amoyiHeHue 0a3bl naHHbIX. [lomck, copTupoBka W (uIbTparms JaHHBIX.
3ampockl Ha BBIOOPKY JaHHBIX. 3alpochl C THapaMeTpaMu. BerduciseMble TONS B
3ampocax.

Mmuorotabnmuunble 6a3bl TaHHBIX. TuUbl cBsA3edl Mexay TabnmuuaMu. BHemmwuid kimou.
LenocTHOCTH 6a3bl TaHHBIX. 3aIIPOCHl K MHOIOTAOJIMYHBIM 0a3aM JaHHBIX

4.6

TexctoBelil mponeccop. CpeicrBa MOUMCKAa M aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
CrpykTypupOBaHHBIE TEKCTOBble JOKyMEHTHL. CHocku, omiasineHue. IlpaBuna
LIUTUPOBAHMS ICTOUYHUKOB M 0popMIIeHHs] OMOIMOorpauuecKuX CChbUIOK




