MMHUCTEPCTBO ITPOCBEILEHU S POCCUMCKON ®EJEPAIIN
MunuctepcTBo oOpa3zoBanusi CBEpUIOBCKOI 001acTi
VYnpasnenue o0pazoBanusi bepe3oBckoro MyHHUIMITATEHOTO OKPYyTa

BEPE30BCKOE MYHUIUITAJIBHOE ABTOHOMHOE
OBHIEOBPA3OBATEJIBHOE YUYPEXJIEHUE
«CPEIHSASA OBIMEOBPA3OBATEJIBHASA HIKOJIA Ne2y

623701, CepayoBckas obnacts, T. bepezoBckuid, yi. [llunosckas, cTp. 3,
ten.: 8(34369) 4-96-50, email: bgo_ou2@mail.ru

PACCMOTPEHO

[IpencenaTens METOIUUECKOTO
coseta BMAOY COII Ne2

Casuenko H.A.

IIpotokon Ne 1 3aceganus MC
BMAOY COULI Ne2

ot 28.08.2025r.

COI''TACOBAHO

3amecTurens qupexkropa BMAOY
COLII Ne2

[epbakora T.A.

mpuka3 Ne 223 ot 29.08.2025 1.

VYTBEPXJIEHO
Hupextop BMAOY COIII Ne2
Konmakosa C.b.

mpukas Ne 223 ot 29.08.2025 1.

PABOYASA ITPOT'PAMMA

yueOHoro npeamera « Mupopmaruka» (yriry0JJéHHbINA YPOBEHb)

2025 r.

st oOyyvaromuxcs 10 — 11 xkmaccos

bepe3oBckuil MyHUIIUTTAIBHBIN OKPYT



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nnpopmartuke (yriyOnE€HHBIM ypOBEHb) Ha YPOBHE CPEIAHETO
oOmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHHMN K pe3yibTaTaM
OCBOEHHMSI OCHOBHOM  00pa3oBaTeIbHOM  MpOrpaMMbl  CPEAHEr0  OOIIEro
oOpazoBanus, npeactaBieHHbix B @PI'OC COO, a takxke (enepanbHoil paboueit
IpOrpaMMBbl BOCITUTAHHSI.

[Iporpamma no nHpopMaTuke 1a&T MpeICTaBICHHUE O LEsIX, 001IeH CTpaTeruu
o0Oy4eHus1, BOCIUTAHUS U pa3BUTHsI 00yUaroluXcs CpeACcTBaMH YUEOHOT 0 ITpeiMeTa
«Mndopmaruka» Ha yrIyOJIEHHOM YpOBHE, YCTaHABIMBAET o00s3aTeIbHOE
IpeIMETHOE COJepKaHUE, IPEIyCMAaTPUBAET €ro CTPYKTYPUPOBAHHUE 10 pa3jiesiaM
U TeMaM Kypca, OINpeAeNseT paclpeaesieHue ero mo kiaccam (rogam M3y4eHus),
Na€T NMpPUMEPHOE paclpeneseHre Y4eOHbIX 4YacoB IO TEeMaTHMYECKUM pas3jesiaM
Kypca M PEKOMEHIyeMylo (IPUMEpHYI0) MOCIEI0BATEIbHOCTh HUX H3YUYEHMS C
y4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKHA y4eOHOTO
poI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

[Iporpamma 1o nHGOpMaTHKE OMPEENIIECT KOJMUECTBEHHbBIE U KaUeCTBEHHbIE
XapaKTePUCTUKU y4eOHOro Marepuasa Jjsl KaXJ0ro roja U3yuyeHus, B TOM YHUCIIE
U1 COAEPATEIbHOTO HAIOJHEHMsI Pa3HOIo BMJA KOHTPOJIS (IPOMEKYTOYHOU
aTTecTaluu oOyJaronmxcs, BCEPOCCUHCKUX IPOBEPOYHBIX pabor,
roCy/IapCTBEHHOW MTOTrOBOM arTectanmu). [IporpaMmma mo uHpOpMaTHKE SBISIETCS
OCHOBOM JJIi COCTaBJICHHUA AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHHUKOB,
HOYPOYHOI'0 IUIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpegaeM o01eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh HMH(MOPMATHKH KaK HAyYHOW JAUCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3AIMKU MH(POPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTMU  NPUMEHEHHS  HH(OPMATHUKH, TPEXKIE  BCETrO
UHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHpOpMAaTHKH #  HWHOOPMALMOHHOU
JeSITeIbHOCTH.

Kypc undopmaTtuku st ypoBHSI CpeHETO OOIIEro 0Opa3oBaHMS SIBISETCS
3aBepUIAlOIIMM 3TallOM HENPEPhIBHOW MOATOTOBKM O0OydYaroImIMXxcsi B oOnacTu
UHPOPMATUKUA U WH(DOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojJep)kaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHus U
ONMBIT  TOCTOSSHHOTO  TPUMEHEHUs  HMH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETHUUYECKOE OCMBICICHHE, MHTEpIPETaLni0 U 0000IIeHne
3TOTO OTBITA.

PesynpTarel  yrmyOn€HHOTO YpOBHS HM3ydeHUsT y4eOHOTo MpeaMeTa
«MudopmaTtrkay OpUEHTHPOBAHBI HA TMOJYYEHHE KOMIETEHTHOCTEH Jis



nocienyroneil  npodeccuoHaIbHOM NEeATebHOCTH KaKk B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHM BKIIOYAIOT B CeO0s:

OBJIQJICHUE KJIOUEBHIMU TOHSTUSIMU W 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOUTCS JlaHHAs TMpeaMeTHas 00JIacTh, PACMO3HABAHHE COOTBETCTBYIOIIUX WM
MIPU3HAKOB M B3aMMOCBSI3€, CIIOCOOHOCTH JJEMOHCTPUPOBATH PA3IUUYHbBIC MTOAXOIbI
K U3YUYEHUIO SIBICHHM, XapaKTepHBIX JJI U3y4yaeMOol peIMeTHON 00JIacTH;

YMEHHUE peliaTh THUIOBBIE TMPAKTUYECKUE W TEOPETUYECKHE 3ajlayw,
XapakTepHbIE JUIsl MCIOJIb30BAaHUSI METOJOB W HHCTPYMEHTapusl JTaHHOU
IpeAMETHOMN 00J1acTH;

HaJu4Yue TPEACTaBICHUM O JAHHOW IMPEeAMETHOM O00JIACTH KaK IeJIO0CTHOM
TeOpuHu (COBOKYITHOCTH TEOpHUI), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HAHUM.

B pamkax yrayOn€HHOTO YpOBHS M3y4eHHS HHPOPMATHKU OOECIIEYMBACTCS
1ieJICHANpPaBIICHHAs] TIOJITOTOBKA OOYYArOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHMs B
opraHuzanusx  npodecCHuOHAIbHOIrO  O0pa3oBaHUsA IO  CIEHHUAIBHOCTSIM,
HETMOCPEJCTBEHHO CBSA3aHHBIM C IU(PPOBBIMH TEXHOJIOTHSMH, TaKUM Kak
nporpaMMHasi MHKEeHepus, uH(OpMalMoHHasi 0e30MacHOCTh, MH()OPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTUU, MOOWIbHBIC CHCTEMBbl W CETH, OOJBIINE IaHHBIE W
MalIMHHOE O0O0y4YeHUe, TPOMBINIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEJIEKT, TEXHOJIOTMH OeClpOBOJHOM CBSA3M, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTUH, CUCTEMBbI PACIpeAesI€HHOIO PEECTpa, TEXHOJOTHHU BHUPTYaJbHOW WU
JIOTTOJTHEHHOM PeanbHOCTEM.

OcHoBHas 1enb wu3ydeHus ydeOHoro mpenmera «MHpopmatuka» Ha
yrIIyONEéHHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHUs —  OOEcCIleUeHHE
JTadbHEUIIero pa3BUTHS WH(POPMAIMOHHBIX KOMIETEHIIMM O0ydYaromerocsi, ero
TOTOBHOCTH K JKU3HHU B YCJIOBHSIX Pa3BUBAOLIErocs MH(OPMAIMOHHOTO 00IECTBa
U BO3pacTalolleil KOHKYPEHIMM Ha pBhIHKE Tpyla. B cBsA3uM ¢ 3TUM u3ydyeHUE
uHpopmatuku B 10—11 kiraccax 70mKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJIHU
uHpopMatrku, HUHPOPMAIMOHHBIX ¥ KOMMYHHUKAIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUIECKOTO MBIIIJICHUS;

c(OpPMHUPOBAHHOCTh YMEHHMI pa3nuvarh (AKThl W OILIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJbI, BHJIETh WX CBS3b C KPUTEPUSIMHU OLICHUBAHHS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHpOPMAIHIO;

c(OPMHUPOBAHHOCTh  TPEJCTABICHUNA O BIUSHUM WHOOPMAIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMHUYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOIO, IOPUIUYECKOTO, MPUPOJHOrO,



SPrOHOMHYECKOTO0,  MEIMIIMHCKOTO M (PU3MOJOTHYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTHI;

MPUHSATHE MTPABOBBIX M STUYECKUX ACIEKTOB MH(DOPMAIIMOHHBIX TEXHOJIOTHIA,
OCO3HaHUE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3/IaHUE U UCIIOJIb30BAHUE
UH(OPMAITMOHHBIX CHCTEM, paclpocTpaHeHnue nHGOpMaIIny;

CO37laHUE YCJIOBUM JJI1 pa3BUTHS HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENLCKOM M TBOPYECKOM NEATEIbHOCTH, MOTHMBALMM OOYYalOLIUXCS K
CaMOpa3BUTHIO.

B conepxxannm yuebnoro mpeamera «MHpopMaTUKay BBIIEISIOTCS YETHIPE
TEMATUYECKUX pa3jiena.

Pazpnen «lludpoBass rpaMOTHOCTH» MOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTHX DJIEMEHTOB UIU(POBOr0 OKPYKEHHUS, BKIOYas
KOMITBIOTEPHBIE CETH, UCIIOJb30BAHUIO CPEICTB ONEPALMOHHON CHCTEMBI, pa0OTE B
cetu UHTepHET W MHCNONB30BAHMIO WHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue ocHOBbI HHGpOpPMATHKW» BKIOYaeT B cels
NOHSATUMHBIA anmapaT HUHPOPMATUKH, BOMPOCH KOAUPOBaHUS HHGOPMAIUU,
U3MEepeHuss MHOOPMAIIMOHHOTO O00BEMa JIaHHBIX, OCHOBBI alreOphI JIOTUKH U
KOMITBIOTEPHOTI'O MOJEIIMPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHpPOBAHHE) HANPABICH Ha pPAa3BUTHE
AIrOPUTMHYECKOTO MBILUIEHUS, pa3padOTKy aJITOPUTMOB U OLIEHKY UX CII0KHOCTH,
(opMHpOBaHHE HABBIKOB peaIM3alMy MPOrpaMM Ha S3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MAH(popmManuoHHBbIE  TEXHOJOTHMW»  TOCBAMIEH  BOIPOCAM
NPUMEHEHHUS WHOOPMAIIMOHHBIX TEXHOJIOTHM, peaqn30BaHHBIX B MPUKIATHBIX
IPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 33Jja4axX aHaIM3a
JAHHBIX, HMCIOJb30BAHMIO 0a3 MAHHBIX W 3JEKTPOHHBIX TAOMUL IS pElIeHUs
MPUKJIAJIHBIX 3a]1a4.

B npuBenénHom nmanee copepkanuu ydeOHoro mpenmera «MudopmaTukar
KYPCUBOM BBbIJICII€HBI JIOMOJIHUTENbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIbHYIO
nporpaMmy OOydY€HHs, HO MOTYT OBITb MPEJIOKEHBI IJIs U3YYEHUS OTACIIbHBIM
MOTHUBHPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMMCS.

YriyOn€éHHbI  ypOBEHb HW3Y4YEHUSI HMHPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO0  MpOQWiIsl, OPUEHTHPOBAHHOTO HA  MHXXEHEPHYIO U
UH(OPMAIIMOHHYIO Cc(epbl ACSATENbHOCTU. YTIyOJNIEHHBIA YpPOBEHb HW3Yy4YEHUS
uH(popMaTUKK 00ECIeYMBaET: MOATOTOBKY O0yYaroluXcsi, OPUEHTHPOBAHHBIX Ha
CHENUAIbHOCTH B 00acTd HMH(POPMAIMOHHBIX TEXHOJIOTHMH W WHXCHEPHBIC
CIIEHMAIBHOCTH, y4YaCTUE B MPOECKTHOM M HCCIEA0BATENbCKOW JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPaBICHUSMU OTpaciu HHOOPMAIMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, ITOATOTOBKY K YUaCTHIO B OJIMMIIHAJaX M Claue
EnuHOro rocyiapcTBEHHOTO 3K3aMeHa 1Mo WH(popMaTHKe.

[TocnemoBarenbHOCTh M3YUYEHUS TEM B TIpelaesiax OJHOTO Toja OOydYeHUs
MOXXET OBITh HM3MEHEHAa MO YCMOTPEHHIO YYHUTENs TpPH MOATOTOBKE paboueit
IIPOrpaMMBbI 1 TTIOYPOYHOTO TJIAHUPOBAHHMS.

OO61Iee 9KCIIO YacOB, PEKOMEHIOBAHHBIX JIJIs M3ydeHHsI HHDOopMaTUKu — 272
yaca: B 10 kiacce — 136 yacos (4 gaca B Heznento), B 11 kinacce — 136 yacos (4 yaca
B HEJICIIO).



COJEPXAHME OBYUYEHUA
10 KITIACC

IHu¢pposasi rpaMOTHOCTDH

TpeboBanust TEXHUKH O€30MTACHOCTH U TUTHEHBI IPU paboTe ¢ KOMIBIOTEpaMU
U IPyTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPY>KEHUSI.

[Tpununel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heitmana. ABTOMAaTHYECKOE BBIMOJHEHHE TMPOTPAMMBI  ITPOIIECCOPOM.
OnepaTuBHas, MOCTOSIHHAsT W JOJroBpeMeHHas namsatb. OOMEH JaHHBIMU C
MOMOIIBIO KH. KOHTpOoiepsl BHEMIHUX YCTPOUCTB. [IpsiMOM TOCTYIT K TaMSITH.

OCHOBHBIE ~ TEHAECHLIMM  Pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJIOTHUH.
[TapannensHble BIYUCIEHNUS. MHOTONpOLECCOPHBIE CUCTEMBI. CyNEPKOMITBIOTEPHI.
Pacnipenenénnuble BBIYMCIUTEIbHBIE CHUCTEMBI M 00paOOTKa OONBLIMX JAHHBIX.
MoOuiibHbIE IUPPOBBIE YCTPOWCTBA U MX POJIb B KOMMYHHUKAlUsAX. BecTpoeHHbIE
KOMITBIOTEPBI. MUKPOKOHTpOIUIEpHL. POOOTH3MPOBaHHBIE TPOU3BOACTBA.

[IporpamMmMHOe obecriedyeHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Buibl
IporpaMMHOro obecredeHuss U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHnss MOOWJIBHBIX ycTpoucTB. llapamnenbHoe nporpaMMHpOBaHUE.
CucteMHoe mnporpammHoe oOecneuenue. OnepaliOHHbIE CUCTEMbl. Y THIIHTHI.
HpaiiBeppl  ycTpouictB. MHCTammsuuss W JAEUMHCTAULALUSA  HPOTPAMMHOIO
obecrieueHusl.

daitnoBble cuctembl. [IpuHIMIBI pa3MelieHuss U UMEHOBaHUsl (aioB B
nojroBpeMeHHor naMatu. [llabnonsl 11t onucanus rpymi (aisios.

[Iporpammuoe obecnieuenue. JIneH3supoBanue NporpaMmMHOro 00ecredeHHst
U 1MpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
Kommepueckoe 1 HEKOMMeEpUYECKOE HCIOIb30BaHKUE MPOrPaMMHOI0 00OecreyeHus
U UG POoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAEMAsl 3aKOHOIATENLCTBOM
Poccuniickoii ®enepanmu 3a HENPaBOMEPHOE HCIIOJIB30BAaHUE IPOrPAMMHOIO
oOecniedueHus U UPPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHUS U aNMapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CeteBbie npotokodbl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKobI
creka TCP/IP. Cuctema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetn ¢ momompro Macok mnozcereil. CereBoe
agMUHHACTpUpoBaHuE. [lolyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3U C y31I0M ceTd. OmnpeneneHrue MaplipyTa IBUKEHUS
IIAKETOB.

Buner  pestenbHoctn B cetm  MutepuHer.  CepBucel  HMHTepHera.
I'eonndpopmarmonnsie cuctembl. ['€0I0KaIMOHHBIE CEPBUCHI PEaJIbHOTO BPEMEHU



(HampuMep, JIOKalus MOOWJIBHBIX TelNe(POHOB, OMpeAeNieHue 3arpy>KeHHOCTH
aBTOMAarucTpalei), ”HTePHET-TOProBJisd, OpOHUPOBaHUE OUJIETOB U TOCTUHMUII.

I'ocynapcTBeHHbIE AJIEKTPOHHBIE CEpBHCHI M yciayru. ColuaibHbIE CETH —
opraHu3anusi KOJUIGKTUBHOTO B3aUMOJCUCTBUS W oOMeHa naHHBIMH. CereBoi
ATUKET: TMpaBWia IMOBeleHUus B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosiyueHHou uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE U JKOHOMHUYECKHE YTPO3bl, CBS3aHHBIE C MCIOJb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOIue npoodsieMbl 3alUThI
uHbopMaIu 1 nHPopMamoHHOo# O6e3omacHocTr. CpeacTBa 3auuThl HHPOpMaIUn
B KOMITBIOTE€PAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX MHPOPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecneuenrne nHOOPMAITMOHHONW OE30MACHOCTH.

[IpenotBpamnienue HECAaHKIIMOHUPOBAHHOTO aocTyna K JIUYHOM
KOH(UICHITNATFHON WH(POPMAIIUN, XPAHSIIEHCS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpamMmMHoOe 0oOecredeHue M CIocoObl
O0psOBl C HUM. AHTHBUPYCHBIE MporpamMMmbl. OpraHuzainus JIUYHOTO apXHuBa
uHpopmaiuu. PezepBHoe konuposanue. [laponbHas 3anmuTa apxusa.

[udpoBanue maHHBIX. CHUMMETPUYHBIE W HECUMMETPUYHBIE IUDPHIL.
[Mudper mpoctoii 3amensl. [lludp Iesaps. I[ludp Bmxenepa. Anroputm
mdpoBanus RSA.

Teopernyeckue 0CHOBbI HHPOPMATUKH

Nudopmarusi, nannsie u 3HaHusA. MHOpMalMOHHBIE MPOLIECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HemnpeppiBHBIE W JHUCKPETHBIE BEIMYMHBI M CUTHaIBL. Heo0xoImMocTh
JTUCKpeTU3aluu uHGOpMaIuU, TMpeAHa3HAYECHHOW s XpaHEHHUs, Nepenadu u
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEPHBIE  KOJIBI.
JlekoanpoBaHue COOOILIEHH, 3aIMCAHHBIX C MOMOUIBI0O HEPABHOMEPHBIX KOJOB.
Ycnoue @ano. IlocTpoeHnEe OJHO3HAYHO AECKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl n3Mepenust KoiruecTBa uHpopManuu. AnaBUTHBINA MOIX0] K
OLICHKE KOJIMYeCcTBa HH(POPMALIUH.

Cucrembl cuucinenus. Pa3BépHyTas 3amuch LENBIX U APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBOICTBa MO3UIIMOHHON 3alUCH YHUCHA:
KOJMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTU YKCIA Ha OCHOBAaHUE CHCTEMBI
CUMCJIEHUA. AJIITOPUTM IMEPEBO/IA LIEJIOr0 YUCIIA U3 P-UYHOM CUCTEMBI CUHUCIICHHUS B
JNECATUYHYI0. AJTOPUTM IepeBoJa KOHEUHOM P-uuHON npoOu B NECATHUHYIO.
ANTOpUTM NEpeBOA LEJIOT0 YKCIA U3 IECITUYHON CUCTEMBI CUMCIIEHMS B P-HnuHy10.
[TepeBoa kKoHEYHOU AecATHYHOW NpoOu B P-nunyro. /[BomunHas, BocbMepu4Has u
[IECTHAAIIATEpUYHAsT CUCTEMbI CUUCIICHHUSI, CBSI3b MEXAY HUMU. Apu(pMETHIECKHE



omnepanuyd B TNO3WULMOHHBIX CUCTEMAX CUHUCIEHUSA. TpoudyHas ypaBHOBEIIECHHAas
CHUCTEMA CUUCIICHUA. JJBONYHO-AECATUYHASA CUCTEMA CUUCIICHHUS.

Konuposanune tekctoB. Koaupoka ASCII. OpHoOailTHBIE KOJIUPOBKH.
Crangapr UNICODE. Komuposka UTF-8. Omnpenenenne wuHGOPMAIITOHHOIO
00BbEMa TEKCTOBBIX COOOIIICHUN.

KomupoBanne  u3zoOpaxkenuil. Ouenka  uHOpMAMOHHOTO  00BEMA
rpaduyecKuX JaHHBIX MPHU 3aJaHHBIX Pa3pPEIICHUH U TJIyOUHE KOJIUPOBAHUS I[BETA.
[IBeToBbie Monenu. BekropHoe komupoBanue. Dopmathl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. OrieHka HHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIIHOCTH KOAUPOBAHUS.

Anrebpa noruku. I[loHsTue BbicKaszbiBaHUsA. BhickasbiBaTeabHbIE (HOPMBI
(mpeaukatsl). KBaHTOPHI CyIIECTBOBAHMS M BCEOOIIHOCTH.

Jlornyeckue omepamuu. TaOnHIBI MCTUHHOCTH. JlOorMuecKue BBIPpAKEHUS.
Jlornueckue ToxaecTBa. JlOKa3aTeNnbCTBO JIOTMUECKUX TOXKAECTB C IMOMOIIBIO
Ta0IUI] UICTUHHOCTH. JIorruecKkue onepanuu U orepaiuy HajJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKU. DKBUBAJICHTHBIE MPEoOpa3oBaHUS JIOTUYECKHUX
BbIpaKeHUU. JIornueckue ypaBHEHUS U CUCTEMbI YPABHCHU .

Jlornyeckue (GyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
GyHKUUNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIe CUCTEMBI TOTUYECKUX (DYHKIIHMA.

Kanonuueckue  ¢opmbl  JIOTHYECKMX  BbIpakeHUH.  CoBEpIlICHHBIC
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMalibHbIE (OPMBI, aAJITOPUTMBI HX
MOCTPOEHUS IO TaOIUIE UCTUHHOCTH.

Jlornueckue »>JEMEHTBI B cocTaBe KomibtoTtepa. Tpurrep. Cymmarop.
Muoropaspsanbeiii cymmarop. [loctpoeHue cxeM Ha JOTMYECKHX 3JEMEHTax Io
3aJJaHHOMY JIOTHYE€CKOMY BBIPAXEHHIO. 3aMUCh JIOTUYECKOrO BBIPAXKEHUSA TIO
JIOTUYECKOU CXEME.

[IpencraBienre LENbIX 4YHCEN B MHaMATH KoMibloTepa. OTpaHHMYEHHOCTH
JYara3zoHa 4YHCel NpH OrpaHWYEHHWH KoJiMuecTBa pa3psanoB. llepenonHeHue
pa3psiHON ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIM
JIOTIOJTHUTEINIBHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[To6utoBbie normyeckue omneparuu. Jlormdeckuit, apupMeTHYECKUNd U
nukinaeckuii  casuru.  [lludpoBanme ¢ momomplo TOOMTOBOW — omeparuu
«uckiroyarotiee NJIN».

[IpencraBneHre BEMIECTBEHHBIX YHCEN B MaMATH KOMIIbIOTEpA. 3Hayauas
4acTh M MOPSAIOK yucia. Jluana3oH 3HaueHUN BellecTBEHHbIX uucen. [IpoGiemsl
XPAaHEHUSI BEIICCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYECHUEM KOJIMYECTBA
pa3psioB. BeimonHeHune omnepanuil C BEMIECTBEHHBIMM YHUCIAMHU, HAKOIUICHHE
OIIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI H IPOTPAMMHMPOBAHHE

OrnpeneneHrne BO3MOXHBIX Pe3yJbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
VIIPABJIICHUA WCIOJHUTEISIMA W BBIYMCIUTEIBHBIX alropuTMoB. OnpenencHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEMbIN pPe3yIbTar.

Oranbl pemieHus: 3ajaad Ha KommbioTepe. MHCTpyMeHTalbHBIE CPEICTBA:
TPAHCIATOP, OTJIAAUYuK, mpoduiupoBmMK. Komnuisuus u HUHTEprpeTanus
nporpamMm. BupTyanbHble MalllMHBL.

WNurerpupoBanHas cpeaa pa3pabOTKu. MeToapl OTIAJKH  [POTPaAMM.
Ucnonp3oBanue TpaccupoBOUHbIX TaOmumil. OTmamounsiii BeiBoA. [lomaroBoe
BBITNIOJIHEHUE MporpamMbl. Touku octaHoBa. [IpocMoTp 3HaUEHUI TEPEMEHHBIX.

Azpik  nmporpammupoBanust (Python, Java, C++, C#). Tunsl ngaHHBIX:
LIEJIOUYHCIICHHBIE, BELIECTBEHHBIE, CHMBOJIbHBIE, JIOTHUEeCKHE. BeTBinenus. CnoxHble
ycnoBus. Lukiel ¢ ycnoBuem. Llukibl mo mnepemeHHoW. B3anmo3zameHsIeMOCTb
pa3MyYHbIX BHUJIOB [UKIOB. WMuBapumanT wnwmkina. CocraBieHuME ULUKIA C
UCIIOJIb30BaHUEM 3apaHee ONPEACIEHHOTO MHBAPUAHTA IIUKJIA.

JloxymentupoBaHnue nporpamm. Mcrons3oBanue kommeHntapues. Iloaroroska
ONMCAHUS MPOTrPaMMbl U UHCTPYKIUHU JIJI MOJIb30BATENS.

AnTOpuUTMBI 00pa0OTKM HATYPATbHBIX YHCEN, 3aMTMCAHHBIX B MO3WUIIMOHHBIX
CHUCTEMaxX CYHUCJICHHUS: pa30HeHHe 3almuCu 4Yucia Ha OTACNbHbIE HHUQPHI,
HaXOXJEHUE CYMMbl W TMpOM3BENEHUsS ULU(Dp, HAXOKICHUE MaKCUMaIbHOU
(MUHUMAJIBHOM ) U PBHI.

Haxoxnaenue Bcex MpOCTBIX 4YHCEN B 3aJaHHOM JauarnasoHne. [IpencraBienue
YHUCiIa B BHJIE HA0Opa MPOCTHIX COMHOXKUTENEH. AJTOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OG6paboTka JaHHBIX, XpaHmuXxcs B (aitnax. TeKCToBbIE U JBOWYHBIE (haMIIbI.
daitnoBble nepemMeHHbIe (pailnoBbie ykazaTenn). Yrenue u3 aiina. 3anuce B ¢aiin.

Pazbuenue 3amaun Ha nmoazanaun. [lommporpammel (porieAypsl U QYHKIIHH).
Pexypcusa. PexypcuBHble 00bekThl ((paktanbl). PexypcuBHBIE mponeaypsl u
¢bynkuuu. Mcrionb3zoBanue cTeka Jjisl OpraHu3alid PEKyPCUBHBIX BHI30BOB.

Hcnonb3oBanue CcTaHAapTHOM OHOMMOTEKM sI3bIKa MPOTPAMMHUPOBAHUS.
[logxatoueHue  OMONMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAUTEINIEH.
MoynpHBIM OPUHIKAI TOCTPOEHUS] TPOTPAMM.

Uucnennbie MeTobl. ToOuHOE M MPUOIIKEHHOE pellieHus 3a1auu. YucneHnnie
METO/Ibl pEelICHUs] YpaBHEHUN: MeToja mepedopa, METOJ MOJIOBUHHOIO JIENEHUS.
[IpubnmxEHHOE BBIYMCICHUE JJIMH KPUBBIX. Bbruucienue miomanaed uryp c
MOMOIIBI0O YUCJIEHHBIX METOJOB (METOJ MNPSMOYTOJLHUKOB, METOJ Tpamneiuii).
[Touck ™akcumyma (MHHUMYMa) (YHKIIMM OJHOM TEPEMEHHOW METOJI0M
MOJIOBUHHOTO JEIEHUS.



OOpaboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  GyHKUHUM — A3bIKa
MpOrpaMMHUPOBaHUs JIJIE OOpaOOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI 00OpaOOTKH
CUMBOJIBHBIX CTpPOK: TOJCYET KOJMYECTBA IMOSBJICHUNA CHMBOJIAa B CTPOKE,
pazOreHne CTPOKH Ha CIIOBA MO MPOOETHLHBIM CHMBOJIAM, TTOMCK MOJACTPOKU BHYTPH
JAHHOM CTPOKM, 3aMEHA HaWJICHHOM IOJCTPOKM Ha APYTYHO CTPOKy. I 'eHepauus
BCEX CIJIOB B HEKOTOPOM ai(aBUTe, YIOBICTBOPAIONINX 3aJaHHBIM OTPAaHUYEHUSIM.
[IpeoOpazoBaHue unciia B CAMBOJIBLHYIO CTPOKY U 0OpaTHO.

MaccuBbl U TOCHEAOBATEIBHOCTH 4YHUCEld. BbruuciaeHue 000OIIEHHBIX
XapaKTePUCTHK 3JIEMEHTOB MAaCCUBA WJIM YHCIOBOM MOCIEI0BATEIbHOCTH (CyMMBI,
IPOU3BEICHUS, CpeIHEro apupMeTUYeCKOro, MUHUMAJIbHOTO M MaKCHMaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOMIUX 33JJaHHOMY YCIOBHIO).
JIvHEeHbIM MOUCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.

CopTupoBKa OJHOMEpPHOTO MaccuBa. [IpocTble METOBI COPTUPOBKU (METOL
my3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHHUEM.
brictpas coptupoBka MaccuBa (anmroputm QuickSort). JIBOMYHBIM MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHble MaccUBBl (MaTpulbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3allOJHEHHUE ABYMEPHOTO YHCIOBOIO MAacCHBA MO 3aJlaHHbIM ITPaBUJIaM,
MOWCK DJIEMEHTA B JIBYMEPHOM MacCHBE, BBIYHCIEHHE MaKCUMyMa (MHHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTAaHOBKAa CTPOK U CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNupopmannoHHbIe TEXHOJIOTHH

TexcroBbiit mporeccop. PenaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammatuku. CpeacTBa IMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcrnons3oBanue  crwiieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, ornaBieHue. KosuiektuBHas paboTa ¢ JOKyMEHTaMH.
NHCcTpyMeHTBI pelieH3UupOBaHMs B TEKCTOBBIX Mpoleccopax. OOIauHble CEPBUCHI.
Henosas nepenucka. Pedepar. [IpaBuna muTupoBanust ICTOYHUKOB U 0(POPMIICHUS
oubnuorpaduyeckux ccpuiok. OdopmieHne cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEXHUYECKHME CpeIcTBAa BBOJA TEKCTA.
Crneunanu3upoBaHHbIE CPEICTBA PEAAKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB.

Ananmu3 naHHbiX. OCHOBHBIC 33J]auM aHalv3a JaHHBIX: IMPOTHO3UPOBAHUE,
kinaccudukaius, KiacTepuszaius, aHaiu3 OTkIoHeHu#. IlocinenoBaTenbHOCTH
pelIeHus 3aja4 aHaju3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUUCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKUe JaHHBIX,
BU3yalM3allisl JTAHHBIX, UHTEpPIpeTanus pe3ysbratoB. [Iporpammubie cpeactsa u
WHTEPHET-CEPBUCHI JJI1 00paOOTKU W MPEACTABICHUS NaHHBIX. borbiue naHHbIE.
MarmmnHoe o0yuenue. MHTeIeKTyanbHbIi aHaIU3 TaHHbIX.



AHanu3 JNaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUI. BblyncieHne cyMmbl,
cpenHero apupMeTuyecKoro, HaudobIIEro (HAMMEHBIIEr0) 3HAYeHUs TUaIa3oHa.
Boruucnenne ko3dduuueHta koppensiuuu JByX psAaoB AaHHbIX. [locTpoeHue
CTONOYATHIX, JUHEWYaTBIX U KpYroBbIX auarpamm. Iloctpoenue rpadukoB
¢ynxuuii. [logOop nuHUM TpeHa, pelieHne 3a1a4 MPOTrHO3UPOBAHUS.

UuclieHHOE pellleHHe YypaBHEHUH C TIOMOIIBI0 MOoa0opa mapameTpa.
Ontumuzanus Kak MOMCK HAaWJIydlllero PElIeHUs B 3aJaHHBbIX ycioBusx. Llenesas
(GyHKUUA, OrpaHrYeHus. JIoKaabHbIe U I100aIbHBIA MUHUMYMBI LIEJIEBOM (PYHKIUU.
Pemenne 3a1ay onTUMHU3aMU C TOMOIIBIO 3JIEKTPOHHBIX TaOJIULI.

11 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATUKH

Teopernyeckue mMNOAXOAbl K OLEHKE KOJu4ecTBa HHMopManuu. 3akoH
agmutuBHOCTH HHPopMauuu. Popmyna Xaptiau. MHbopmamus u BEepOSTHOCTS.
®opwmyna llleHHOHA.

Anroputmbl cxaTusi naHHbiX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHUS TAHHBIX C TOTEPSIMU. Y MEHbIIIEHHUE TJTyOUHBI
KOAupoBaHus 11BeTa. OCHOBHBIE UIeU AropuTtMoB cxartus JPEG, MP3.

CkopocTh mepefaud JaHHBIX. 3aBHCHUMOCTb BpPEMEHHM IN€pelayd  OT
UH(OPMAITMOHHOTO O00BhEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBS3U. [IpudumHbI
BO3HMKHOBEHHUS OMIMOOK TMpuU T1epenadye JAaHHbIX. Kojpl, MO3BOJSIONINE
oOHapy>XMBaTh W HWCIPABIATh OMIMOKH, BO3HUKAIOLIME MPHU TEpeaayde JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropennem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMmoHeHTBl cucTeMbl W WX B3aumopeicTBue. CHUCTEMHBIH
s dexT. Ypapnenue kak HHGOPMAIIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mopnenn n monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOIEITH
MOJIETTUPYEMOMY OOBEKTY WJIM MpOIEcCy, Leau MojaenupoBanus. Gopmanuzanus
IIPUKJIAIHBIX 3a]1a4.

[IpeacraBnenne pe3yJbTaTOB MOJECIHMPOBAHUA B BHIE, YNOOHOM s
BOCIIPHATHS YeJIOBEKOM. ['paduueckoe npeAcTaBieHne JaHHBIX (CXeMbl, TAOJIHIIbI,
rpadukn).

I'padsl. OcHoBHBIE noHsATHS. Buasl rpados. Onucanue rpadoB ¢ MoMoIIbO
MaTpull CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHajau3oM rpadoB (IIOCTPOCHUE
ONTHUMAJIIBHOTO TMYTU MEXAy BepuimHaMu rpada, oOomnpeleseHue KOJUYecTBa
Pa3IUYHBIX ITyTEH MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTO ALIMKINYECKOT0 rpada).

HepeBbst. bunapHoe nepeBo. JlepeBbsi moucka. CrocoObl 00xolia aepeBa.
[IpencraBnenne apudMeTHIeCKUX BRIPAKECHUH B BHE AepeBa. [luckpeTHbie Urpbl
JIBYX UTPOKOB C moaHOoM nHpopManueit. [loctpoeHnue nepesa nepedbopa BapHaHTOB,



ONHCaHUE CTPATErHU UTPbl B TaOIMYHONU (hopme. BBIMTpHIIHbIE U TPOUTPHILLIHBIE
MO3ULINHU. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOrO0 MHTEUIEKTa. CepBHCH MAIIMHHOTO IE€PEBOJA U
pacnio3HaBaHusl yCTHOU peun. KorHUTHBHBIE cepBUCHL. MaeHTH(UKAIMSI U TTOUCK
U300paKeHUH, pacro3HaBaHue JIWIL. CamooOyyaromuecs CHUCTEMBI.
McKycCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. lMcmonap3oBaHME METONOB
MCKYCCTBEHHOI'0 MHTEJUIEKTa B oOydarouux cucremax. Mcrnonb3oBaHue METOJIOB
UCKYCCTBEHHOI'O MHTEJJIEKTa B poOoToTexHuke. MHTepHer Bemeil. [lepcnexkTuBbl
Pa3BUTHsI KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX cUCTeM. HelipoHHble ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHHUE

dopmanuzanys NOHATUA aroput™Ma. MammnHa TelOprUHIra Kak YHUBEPCAJIbHAS
Mozenb BeruuciaeHui. Tesuc Yépua—Twropunra.

OrneHka CI0XHOCTU BbIYMCICHUH. Bpemst paboTbl m1 00BEM HCHOIB3yeMON
naMsATH, HUX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTUYECKOM  CJIOKHOCTH  QJITOPUTMOB. AJITOPUTMBI  MMOJIMHOMHUAIBHON
cinoxHocTH. [lepebopHbie aroput™bl. [Ipumeps! pa3InyHbIX AITOPUTMOB PELICHUS
OJTHOM 3a7]a4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

Ilonck mpocTBIX 4YMCENn B 3aJaHHOM JHMANa3OHE C IMOMOLIBIO AJITOPUTMA
«penieto IparocheHay.

MHoropa3psiHble eJIble YUCIIa, 3aJa41 JUIMHHON apu(pMETHKU.

CnoBapu  (accollMaTHBHBIE MAacCUBBI, OTOOpaKeHMsI).  XOII-TAaOJIUILIBI.
[TocTpoeHune anpaBUTHO-4ACTOTHOTO CJIOBAPS JUIsl 3aJJaHHOTO TEKCTa.

Crexku. AHamu3 nOpaBUIBHOCTH CKOOOYHOTIO BBIpaXEHHUsA. Bpruucienue
apu(pMEeTUYECKOT0 BBIPAXKEHHUS, 3alIMCAHHOTO B MMOCTPUKCHOM (popme.

Ouepenu. Mcnons3oBanue ouepeau 1yl BDEMEHHOTO XpPaHEHUS JaHHBIX.

Anroputmbel Ha rTpadax. I[locTpoeHne MHHMMaJIBHOIO OCTOBHOIO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOTO Tpada. KomuuecTBO pa3ianyuHbIX
nyTeld Mexay BEepIIMHAMU OPUEHTHPOBAHHOTO AllMKINYECKOro rpada. AaroputM
JlerkcTpsl.

JlepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOonuHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa I 3alaHHOTO APUPMETUUECKOTO
BbIpaxkeHHs. PekypcuBHBIE alropuTMbl 00X01a fepeBa. Mcnonp3oBaHue creka u
odepenu 1 00Xo/a JAepeBa.

JluHamMu4eckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelleHus 3a1ad ¢
COXPAaHEHUEM IPOMEKYTOUHBIX pE3YyJIbTATOB. 3aJayM, pPEIIaeMble C ITOMOIIbIO
JUHAMUYECKOTO MPOTrPaMMHUPOBAHMS: BBIUMCIECHUE PEKYPCHUBHBIX (YHKIIHM,
NIOACYET KOJIMYECTBA BAPUAHTOB, 331a4l ONTUMHU3ALUU.

[Tonsite 00 0OBEKTHO-OPUEHTUPOBAHHOM MpPOTrpaMMUpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA U MeTO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO TOJXOJA.
WNukancynsauus, HacaegoBaHUe, MOIUMOPPU3M.

Cpensl ObicTpoil pazpaboTku nporpamm. I[IpoekTupoBanue uHTEpderica
noJib3oBaTesisl. Mcronp30BaHUE TOTOBBIX YIIPABISEMBIX 3JIEMEHTOB ISl TOCTPOEHUS
uHTEpdeiica.

O0630p  s3bikOB  mporpammupoBanusi.  I[lonarue o  mapaaurmax
pOrpaMMHUPOBAHUS.

HNHpopmannoHHbIE TEXHOJIOTHH

DTanbkl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJCIMPOBAHUS:  TOCTAaHOBKA
3ajauu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJENH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3YJIHTATOB MOAECITUPOBAHUS.

JluckpeTuzanuss NpU MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MoenupoBanue JBHxeHuss. MoaennpoBanue OMOTOTHUECKUX CUCTEM.
MaremaTuyecke MOJIeId B SKOHOMHKE. BBIYMCIUTEIbHBIE 3KCIEPUMEHTHI C
MOJEJISIMU.

OG6paboTka pe3ysibTaTOB JKCIEpUMEHTa. MeToJT HauMEHBIIMX KBaJpaToB.
OueHka YHCIOBBIX MApaMETPOB MOJEIUPYEMBIX OOBEKTOB UM  IPOLIECCOB.
BoccranoBneHne 3aBUCUMOCTEN 110 PE3yJIbTaTaM IKCIIEPUMEHTA.

BepostHoctHpie  Mozenu.  Meroaet Monte-Kapno.  Mmurtaunonnoe
MojenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMS.

Tabnuunble (pensalMOHHBbIC) O0a3bl JaHHBIX. Talbnuiia — TpeACTaBICHUE
cBeJleHni 00 OMHOTHHHBIX 0OBekTax. Iloise, 3amuchk. Kmrou tabaumel. Pabora ¢
roToBOM 0a30¥l naHHBIX. 3amojiHeHWe Oa3bl naHHbIX. [louck, copTUpoBKa u
bunbTpanMs TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpamu.
Boruucnsiembie moss B 3amnpocax.

MHorotabiuunbie 6a3bl JaHHBIX. THIBI CBSI3el MEX Ty Tabiuiiamu. BHemHui
KJro4. L{enocTHOCTh 6a3bl JaHHBIX. 3apOChl K MHOTOTa0JINYHBIM 0a3aM JTaHHbIX.

HNuTepuer-npuiioxenus. [IoHaTHE O CEpBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHoorust «KIUEHT — CEPBEP», €€ NOCTOMHCTBA U HENOCTATKU. OCHOBBI SA3bIKA
HTML wu xackaanwix tabmun ctuiedt (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3memnienue Be6-caiiToB. Yciyra xocTuHra. 3arpyska (aiioB Ha CaiT.

BBon m300pakeHuil C HUCMONB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOMCTB
(udpoBbIX (PoToanmapaTroB U MHUKPOCKONOB, BHUIEOKAMeEp, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'paduueckuii pegakrop. Paspemenne. Kagpuposanue. Vcnpasnenue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOpPpEKLIHs  ILIBETA.
OOGecrBeunBanne T1BETHBIX wu300paxkeHuii. Perymmb. Pabora ¢ obmactsamu.
OUIbTPHI.



MHuorocoiiable u3o0paxeHusi. TekctoBble ciou. Macka cnos. Kanaibl.
CoxpaneHue BblJiesIeHHONW oOsacTu. [loaroroBka wumocTparuil st BeO-CalTOB.
AHHUMHPOBaHHBIE N300paKEHUS.

Bekropnas rtpaduka. I[IpumurtuBel. H3MeHeHuWe mMOpsSaKa DIIEMEHTOB.
BripaBHuBanue, pacrnpenenenue. I 'pynnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBbIX H300pa’KEeHUN.

[IpyHOKIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MoJenel. CeTouHble
Moaenu. Marepuanel. MoaenupoBaHue HCTOYHUKOB OcCBemieHus. Kamepsl.
AnnutuBHble TexHoJOruu (3D-nipuHTepsl). [loHsATHE O BUPTYyanbHOU pealbHOCTH
Y JIOTIOJIHEHHOMW PEAIbHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIn4HOCTHBIE ~ pe3yJibTaThl  OTPAXKAIOT TOTOBHOCTh H  CIIOCOOHOCTH
oOydJaronmxcsi pPyKOBOJCTBOBAaTbCS CGHOPMHUPOBAHHON BHYTpPEHHEH moO3UIIMEn
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTAIIMH, TITO3UTHBHBIX BHYTPCHHHX
yOeXKJIeHUN, COOTBETCTBYIOUIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOIO
0011IecTBa, paCIIUPEHUE KU3HEHHOI'O OMNbITAa U OMBITA JEATEIBHOCTH B IMPOIECCE
peanu3anMd  CpeACTBaMU  y4eOHOTO TMpeAMETa OCHOBHBIX  HAIpPaBJICHHUM
BOCITUTATEIHHOU JEATETbHOCTH.

B pesynbraTe u3yueHus WHPOPMATHUKKM Ha YPOBHE CpEIHEr0 oOIIero
oOpazoBaHust y oOyuaronierocst OyayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC
pe3yIbTaThI:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBAXKEHUE 3aKOHA
U TPaBOMOPAJIKA, COOIIOJICHHE OCHOBOIOJIATAOIIUX HOPM HHGPOPMAIMOHHOTO
npaBa ¥ HHGOPMAIIMOHHOHN 0€30MacCHOCTH;

TOTOBHOCTh TPOTHBOCTOSATH HJCOJOTHU OKCTPEMHU3Ma, HAIMOHAIHM3MA,
KCeHO()OOMH, AUCKPUMHUHAIMU T[I0 COLMAIIbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCTIUTAHUS:

IIEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HACJIEAUI0, TOCTU)EHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAyKU
B 'KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
cetu HTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas OSCTETHUKY HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PAa3JIMYHbIE BUIbl HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOT'O Ha MCIOJIb30BaHUHU UH()OPMAIIMOHHBIX TEXHOJIOTUH;

5) pu3uuecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh  3MI0POBOTO W Oe3omacHOro  oOpa3a  KH3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO, B TOM UHUCJIE 3 CUET COOTIOICHUS



TpeOoOBaHMII  O€30MacHO  AKCIUIyaTallud  CPeACTB  MHGOPMAIMOHHBIX U
KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEILHO
BBIITOJIHATD TaKyI0 JEATEIbHOCTD;

uHTEpec K cdepaM MNpoPEecCHOHANBHON AESTENbHOCTH, CBS3aHHBIM C
uH(pOpMATUKON, NPOrpaMMHUPOBAHMEM U HWH(POPMALMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAHHBIMH Ha JOCTIKCHHMSIX HAayKHM HH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIlaThb OCO3HAHHBIM BBIOOp Oymaymiedt mpodeccuun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O MU CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OCO3HaHMWE TrI00aJbHOTO XapaKTepa IKOJIOTHYECKUX MpOOJIeM W MyTel ux
peuieHus, B TOM 4YHuCIe C Yy4YETOM BO3MOXHOCTEH  HMH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH, JOCTHKEHHUSIM HAay4YHO-TEXHHUYECKOIO IMporpecca H
00111eCTBEHHON MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAIMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOLIECCOB M HHGOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
1udpoBoit Tpanchopmauu MHOTUX cdhep KU3HU COBPEMEHHOTO OOIIIECTBA;

OCO3HAaHHME ILIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYUIECTBIATH
MIPOCKTHYIO M MCCIIEI0BATEIBCKYIO ICATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

B nporuecce noctrxkeHust TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS TPOTPaMMBbI 110
nHpOpPMATHKE y OOYYaIOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIA HHTEIIJICKT,
peanoaraimuii chopMupoOBaHHOCTD:

CaMOpPETyJIMPOBaHUs, BKIIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTh aNaNTUPOBATHCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOLIECH CTPEMIICHUE K JIOCTUKEHUIO LIENU U
yCIEeXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE [IEUCTBOBATh, MCXOJs M3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKJIOYAIOIIEH CITOCOOHOCTh MOHUMATh IMOIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUUM KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHUIO U CONIEPEKUBAHMUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C APYTUMH JIIO/IbMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynpraTte wusydeHus WHGOPMATHKKA HA YpPOBHE CPEAHETO OOIIETO
oOpazoBanusi 'y oOyyaromerocs OyayT chOpMHUpPOBAaHBI MeETaNpeIMETHBIC
pe3yJIbTaThl, OTPAKEHHBIC B YHHBEPCAIbHBIX yUCOHBIX JCHCTBHSX, & UMEHHO —
MO3HABATEILHBIC  YHHBEPCAJIbHBIE ydYeOHBIC JICWCTBHS, KOMMYHHKATHBHBIC
yHUBEpCAIbHBIC Y4YCOHBIC ICUCTBUS, PETYISTUBHBIE YHUBEPCAIbHBIC YUeOHBIC
JIENUCTBUSA, COBMECTHAS JEATEIHHOCTD.

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

1) 6a30Bble JIOrHUYEeCKHE AeHCTBHUS:

CaMOCTOSITENIbHO  (OpMyJIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK WMJM OCHOBAaHUA MJi1 CPAaBHEHUS,
KJaccupukanuu u 0000IeHHUS;

ONpEeAENATh LU JEATEIbHOCTH, 3a/aBaTh MapaMeTpbl M KPUTEPUHU UX
JOCTUKEHMUS,;

BBISIBJISITh 3aKOHOMEPHOCTHU U IPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThiBaTh IUJIaH PEIICHHs MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHaAIbHBIX U HEMATEepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSAX pPEajJIbHOT0, BAPTYATbHOTO
¥ KOMOMHUPOBAHHOI'O B3aUMOJCICTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30BbI€e HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHON JESTENBHOCTH,
HaBbIKAMM  pa3penieHus npoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
pa3IMYHbBIX METOJIOB MO3HAHUS;

OCYIIECTBJISATh PA3JIUYHBIE BUIBl JEATEIBHOCTH IO IOJYyYEHUIO HOBOIO
3HAaHUA, €r0 HHTEpIpeTaluy, IPEeoOpa30BaHUI0 U TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCIE MPH CO3JaHUM YYEOHBIX U COIMAIBHBIX
IPOEKTOB;

(opMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OopMyJIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHON
TSI TeIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;



BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JUTSI JOKa3aTeIhCTBAa CBOMX
YTBEPKIICHUM, 33]1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€¢ PEIICHWS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;,

OCYIIECTBJIATH IIEeJICHANIPABICHHBIA TOUCK TMEPEHOCa CPEICTB W CIOCOOOB
JeNCTBUA B MPOGECCHOHANBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, MpEJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ unpopmanueii:

BJIAJICTh HaBBIKAMU TOJyYCHUS WH(DOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENIbHO  OCYIICCTBJIATh  TIOWCK,  aHANW3, CHCTEMATH3aIlui0 U
WHTEPIPETANNIO HHPOPMAIMH PA3TUIHBIX BUIOB U ()OPM MPEACTABICHIUS;

co3JaBaTh TEKCThl B pa3IWyHbBIX (opmatax ¢ y4ETOM Ha3HAYCHUS
uHdopMallMl U 1eJIeBOM  ayJMTOpUM, BBIOMpas ONTUMAIBHYIO  (GopMy
IIPE/ICTABIICHUS U BH3yaJIU3aIlUH;

OIICHUBATh JTOCTOBEPHOCTh, JIETUTUMHOCTH WH(MOpMAINHN, €€ COOTBETCTBHE
MPABOBBIM U MOPAIBHO-ITHYECKUM HOPMaM;

UCIIOJIb30BaTh  CpPEJACTBa  WH(MOPMAIMOHHBIX M  KOMMYHUKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/1a4 C COOJTI0/IEHUEM TPEOOBAHU IPTOHOMUKH, TEXHUKHU 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATUYCCKUX HOPM, HOPM HH(POPMAIMOHHON
0C€301aCHOCTH;

BJIAJ€Th  HABBIKAMHM  pAaclo3HaBaHWA M 3allUThl  MH(OpMaIuwu,
UH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHMKAaTHBHBIE YHMBepPCAJIbHbIE YueOHbIe 1eiCTBUSA

1) oO61ienme:

OCYIIIECTBIATH KOMMYHHUKAITUU BO BeeX cpepax KU3HU;

pacro3HaBaTh HEBepOaJIbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PacloO3HABaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTYallud W
CMSATYATh KOH(JIUKTHI,

BIAJETh  pa3IMYHBIMH  CIIoOcoOaMu  OOMICHWS W B3aMMOJCHCTBHI,
apryMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(JIMKTHBIC CUTYalIUH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHUSI C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh W HMCIIOJb30BaTh MNPEUMYILIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUN ¢ Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

MPUHUMATh €AW COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH W
KOOPJIMHUPOBATh JCUCTBUSA MO HX JOCTHUKECHUIO: COCTaBJIATH IUIAH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM palOTHlI;

OIICHMBATh KAY€CTBO CBOETO BKJIAJa M KaXJO0T0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npemiaraTb HOBBIE MPOEKThI, OICHUBATh HAEH C MO3UIHAM HOBU3HHI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIUsX, IPOSBISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

1) camoopranuszauus:

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENbHYIO JACSATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHUI;

NaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacuupsATh paMK{ y4eOHOTro mpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

nenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEeIlCHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HPYIAUIUU B
pa3HbBIX 00JIACTSX 3HAHWUM, IMOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BATENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIQJICTh  HABbIKAMU  TO3HABATEIBHOM  pediekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX MPOLECCOB, MX pPE3yJbTaTOB U



OCHOBAHHM, UCIHOJIb30BaTh MPUEMBI pedIeKCUU Jisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEIICHHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @pPU aHajIu3e pe3yJbTaToB
NEATEIIbHOCTH.

3) npuHATHS cCe0H U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX INpPU aHajdu3e pe3yJbTaToB
NEeATEIIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIUOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

INPEAMETHBIE PE3YJIBTATBI

B npouecce u3ydenus kypca MH(MOpPMATHUKU YIIIyOJIEHHOro YpoBHs 6 10
Knacce o0ydaromuMucs 0y IyT TOCTUTHYTHI CIIETYIOIINE TPEAMETHBIE Pe3yIbTaThl:

BJaJICHUE MPEJICTAaBICHUSIMU O POJIM MHGPOpPMAlMU U CBSA3aHHBIX C HEH
IOPOLECCOB B INPUPOJE, TEXHUKE M OOLIECTBE, NOHATUAMU «HMH(pOpMaLMs,
«MH(QOPMALIMOHHBIN MPOIIECCH, KCUCTEMA), KKOMIIOHEHTHI CUCTEMbI», «CUCTEMHBIN
s ek, «uHpOpMaLIMOHHASI CUCTEMAY, «CHCTEMa yIPaBICHU;

BJaJicHWe MeToJaMu TMoucka wuHpopmauuu B cetu HHTepHeT, ymeHue
KPUTHYECKU OLIEHUBATh UH(OpMaLHIO, TOJIyYEHHYIO U3 ceTH VIHTepHeT;

yMEHUE XapaKTepu3oBaTh OOJIbIIME JaHHbIE, MPUBOJUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYEHUS] M  HANpaBJICHUs  HCIOJIb30BAHUS, YMEHHUE
KJIacCU(PUIIMPOBaTh OCHOBHBIE 3aJaud aHajdu3a JaHHBIX (MPOTHO3UMPOBAHUE,
KJIaccudukanus, KJIaCTEepU3aLus, aHaINu3 OTKJIOHEHUI), IOHUMAaTh
IIOCJIEI0BATENBHOCTh PEIICHUS 3a/1a4 aHAJIW3a JIaHHBIX: cOOp NMEPBUYHBIX JAaHHBIX,
OUMCTKAa M OIEHKA KauecTBa [aHHBIX, BbIOOP W/WIM MOCTPOECHHUE MOJENH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3allys JaHHbBIX, MHTEPIPETALNS PE3YyIbTaTOB;

NOHUMAaHHE OCHOBHBIX MPHUHIIUIIOB YCTPOHCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIbHBIX KOMIIBIOTEPOB, TEHICHIMH pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIAJICHUE HaBbIKAMU PabOThI C ONEPAMOHHBIMH CHCTEMAMH, OCHOBHBIMHU
BUJAMH NIPOTPAMMHOT0 00€CIIEUeHUS [Tl PEIIeHUs yUeOHBIX 3a/1a4 MO BEIOpaHHOU
crenuainu3anny;

HAJIMYKE MPEJICTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPUHIHUIIAX OPraHU3alUHA U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTed, 00 OOWIMX MNPUHUMIIAX pa3padOTKM M (YHKIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHNM;



MOHUMAaHUE yrpo3 HHPOPMAIIMOHHOM 0€3011aCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPEICTB MPOTUBOJCHUCTBHUS 3THUM yIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
IPEeIOTBPALIAIONIMX HE3aKOHHOE pPACIPOCTPAHEHHE IEPCOHANBHBIX JaHHBIX,
cobOmosienne TpeOOBaHWUN TEXHUKH OCE30MacCHOCTH W TUTHEHBI TpHU padoTe C
KOMITBIOTEpAMH U JAPYTUMHU KOMIOHEHTaMHU HU(PPOBOTO OKPYKEHHsI, IOHUMAHUE
IIPABOBBIX OCHOB HUCIIOIH30BAHUS KOMITBIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U pabOThI
B cetu MHTEpHET;

MOHNMAaHUE OCHOBHBIX TMPHUHIIAIIOB JUCKPETU3AINHA PA3TUIHBIX BHUIOB
uHbOpMAIIMK, YMEHHE ONpEeNesaTh HMHPOPMAUOHHBI O00BEM TEKCTOBBIX,
rpa@uuecKkux M 3BYKOBBIX JaHHBIX MPHU 3aIaHHBIX MapaMmeTpax AUCKPETU3AILINH,
YMEHUE OIpPEACNIATh CPEAHIOI0 CKOPOCTh Mepeaun JaHHBIX, OLIEHUBATh U3MEHEHNE
BpEMEHU TMepeaayr TpH W3MEHEHUH HWH()OpPMAIMOHHOTO 00BbEéMa MaHHBIX U
XapaKTepUCTHUK KaHasa CBA3U;

yYMEHUE HCIIO0Ih30BaTh MPU PEIICHUH 3a/iady CBOWCTBA MO3UIIMOHHON 3aIMCH
YHCeJl, AITOPUTMA MMOCTPOCHHUS 3aIMMCH YKCIIa B MIO3UIIMOHHON CUCTEME CUUCTICHUS
C 33J]laHHBIM OCHOBAaHMEM U MOCTPOCHMS YHMCIA MO CTPOKE, COAEp alleil 3amuch
3TOr0 YUCJIA B MO3UIIMOHHON CUCTEME CUHMCIIEHHUS C 3aIaHHBIM OCHOBAaHUEM, YMEHHE
BBITIOJTHATH apu()METHUECKHE OTepaIlii B TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

yMEHUE BBINOJIHATH MPeoOpa30BaHMs JIOTMUECKUX BBIPAXKEHHUH, HMCIOIb3YS
3aKOHBI aiareOphl JIOTUKH, YMEHHE CTPOUTHb JIOTUYECKOE BBIPAKECHHUE B
JTU3BIOHKTUBHON W KOHBIOHKTHBHOW HOPMAaJIBHBIX (hOpMax IO 3aJaHHOU TabiuIle
UCTUHHOCTH, HUCCJIEN0BAaTh OOJACTh HCTUHHOCTHU BBICKa3bIBaHUS, COAECPIKALIETO
NepeMEHHbBIC, PEIIaTh HECIOXKHBIC JIOTHIECKUE YPABHEHUS U CHCTEMbl ypaBHEHUM;

NOHUMaHuEe O0a30BBIX AJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHpopManuu (3amuch YMcesl B MO3UIIMOHHOM CHUCTEME CUHCIICHUS, HaXOXICHUE
BCEX MPOCTBIX YUCEN B 3aJJaHHOM JIMaIa3oHe, 00paboTKa MHOTOPa3psAHBIX LIETbIX
4KCell, AaHAIU3 CUMBOJIBHBIX CTPOK M JIPYI'HX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE OMNPENeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCHBa, COpPTUPOBKAa MaccuBa, MepeOOopHbIE
ANTOPHUTMBI, TBOWYHBIM MMOUCK) M MPUBOAHWTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEIICHUs OJHOM 3a1auu;

BJIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpexacraBieHussMH O O0a30BbIX THMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIE  YIIPaBJISIOININE
KOHCTPYKIIMM, YMEHHE OCYIICCTBJISTh aHaIu3 MPEAJIOKEHHOW MPOrpaMMBbl:
OTIPEIEIATh PE3YIAbTAThl Pa0OTHl MPOTPAMMBI MPHU 3aJAaHHBIX MCXOMHBIX JAaHHBIX,
OTIpeNeNsaTh, MPU KAKUX HCXOJIHBIX JTaHHBIX BO3MOXKHO IOJYyYEHHE YKa3aHHBIX
pE3yIbTaTOB, BBIABIATH JIAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMMOKE B paboTe
IPOrpaMMbl, (GOPMYJIUPOBATh MPEII0KEHHUS 110 YIYUIISHUIO MPOTPAMMHOTO KOJIa;



YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JOKYMEHTHI U
JEMOHCTPALIMOHHBIE MaTEpPHAJIbl C UCTIOJIb30BAHMEM BO3MOKHOCTEN COBPEMEHHBIX
MPOrpaMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh AJICKTPOHHBIC TAOJMIIBI I aHAJIN3a, MIPEJCTABICHUS
1 00pabOTKM JaHHBIX (BKJIIOYAsi BEIYUCIEHUE CYMMBbI, CPETHET0 apu(pMETHIECKOTO,
HAauOOJBIIET0O W HAWMEHBIIEr0o 3HAYEeHWM, pelIeHue YpPaBHEHUH, BBIOOP
ONTHUMAJIBHOIO  pEIIeHUs, TNoa00op JIMHMUM  TpPEHJa, peueHue  3ajaad
IPOTrHO3UPOBAHUS).

B mponecce m3ydenus kypca MHGOPMATHKU YTIIyOJEHHOTO YpOBHS 6 11
K1acce 00y4aromuMucs Oy Iy T TOCTUTHYTHI CIIEIYIONINE IPEAMETHBIC PE3YIIbTaThI:

YMEHUE CTPOUTHh HEPABHOMEPHBIE KOJbl, JOMYCKAIOIIUE OAHO3HAYHOE
JEKOJIUPOBAaHUE COOOIIEHUN (MpePUKCHBIE KOJbI), HMCMOJb30BATh MPOCTEUIIINE
KOJIbI, KOTOPBHIC MO3BOJISIOT OOHAPYKMBATHh M MCTPABIIATH OIMIUOKU MPHU Tepeaade
JAHHBIX, CTPOUTH KOJ, 00ECIICUMBAIONINI HAWNMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPH U3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
paboThI MPOCTHIX AJITOPUTMOB CKATHUSI JTAHHBIX;

YMEHUE pelaTh aIrOPUTMHUYECKHE 33Ja4d, CBA3aHHBIE C aHAIM30M rpadoB
(331291 TOCTPOEHUST ONITHMAIIBHOTO ITyTH MEKTy BepIuHaMu Tpada, onpeaeneHus
KOJIMYECTBA  PA3IMYHBIX IMyTE€d MEXAYy BEpIIMHAMU OPHEHTUPOBAHHOIO
AIUKINYECKOro rpaga), yMeHue UCIoIb30BaTh IEPEBbs MIPU aHATU3€E U TOCTPOCHUHU
KOJIOB U JIJI MPEACTABICHUS apu(PMETUUECCKUX BBIPAXKEHUN, MPU PEIICHUM 3a]1a4
MOUCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJ]aHHOMY aJTOPUTMY,
pa3zpabaThiBaTh 1 0OOCHOBBIBATH BHIUTPHIIITHYIO CTPATETUIO UTPHI;

yMEHuE paszpabaThiBaTh U PEaTU30BBIBATH B BHUJE IporpamMm 0a3oBbIe
AJITOPUTMBI, YMEHHUE HCIOJIb30BaTh B MPOrpaMMax JaHHBIE Pa3IUYHBIX THUIIOB C
y4€TOM OTrpaHUYEHUN Ha JMama3oH MUX BO3MOXKHBIX 3HAYECHUM, MPUMEHSTH MpU
pelLIEHUH 3a/1ad CTPYKTYPhI JAHHBIX (CIIUCKH, CIIOBAPU, CTEKU, OUEPEU, IEPEBDS),
UCIIOJIb30BaTh 0a30BbIE OMEpalMM CO CTPYKTypaMH JaHHBIX, MPUMEHSThH
CTaHJAapTHBIE U COOCTBEHHBIE MOAMPOrPaMMBbI JUIsl 0OPaOOTKH YHUCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh IMPU pa3padOTKe IporpaMM OUOIHOTEKH
noAmnporpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTU HHCTPYMEHTAIBHBIX
CPEACTB Cpelibl pa3padOTKH, YMEHHE UCIIOJIb30BATh CPEACTBA OTJIAJAKU MPOrPaMM B
cpede nNporpaMMHUpPOBAHUS, YMEHUE JOKYMEHTHPOBATH IPOTPaAMMBI;

yMEHUE CO3aBaTh BEO-CTPaHULIbI;

BJIaJICHUE OCHOBHBIMU CBEJCHUAMM O 0a3axX JaHHBIX, X CTPYKTYpe, CpelICTBaX
co3flanusi U paboOThl C HUMHU, YMEHHUE MCMOJIb30BaTh TAOMWYHBIE (PENSAILIMOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3axX JaHHBIX, BBHIIOJHITH COPTHPOBKY U
MOWCK 3amuced B 0asze JaHHBIX, HAIMOJHITH pa3paboTaHHyl0 0a3y HaHHBIX) U
CIIPAaBOYHBIE CUCTEMBI;



YMEHHE HCIOJ30BaTh KOMIIBIOTEPHO-MATEeMaTHISCKUE MOJICIN ISl aHAIIn3a
00BEKTOB U MPOLIECCOB: (OPMYJIUPOBATH 11€7Tb MOACTUPOBAHUS, BBITIOJIHATH aHAIU3
pEe3yIbTaTOB, IMOJYYEHHBIX B XOJC MOJICIUPOBAHMS, OICHUBATH COOTBETCTBHE
MOJIENIA MOJICTUPYEMOMY OOBEKTY WJIH TPOLECCy, MPEACTABISTh PE3yIbTaTh
MOJIETMPOBAHUS B HATJISIHOM BUJIE;

YMEHHE OpraHW30BBIBATH JIMYHOE HWH(DOPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB ITUPPOBBIX TEXHOJOTHUH, ITOHUMAHUE
BO3MOXXHOCTEH MHQPOBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, ITU(HPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB;

NOHMMAaHNE OCHOBHBIX IMPHUHIIMIIOB Pa0OThI, BO3MOXKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUSI TEXHOJOTHI MCKYCCTBEHHOT'O HMHTEJIEKTa B PA3IMYHBIX 00JacTsIX,
HAJIMYUE TIPEJCTAaBICHUH O Kpyre peniaeMbIX 3a7ad MalluHHOTO OOYy4YeHUs
(pacmio3HaBaHus, KiIacCU(PUKAIUMA U TPOTHOZUPOBAHUS) HAIMYUE TPEICTaBICHUIN
00  wucmonb30BaHMM ~ WHGOPMAIMOHHBIX  TEXHOJOTHH B pa3lIMYHBIX
npodeCcCHOHANIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosmnuecTBo yacos DIeKTPOHHBIE
HaumeHoBaHue
Ne (uudposbie)
pa3aesioB U TeM Konrtpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NpoOrpamMmsbl padoThI padoThI
pecypcsl
Pa3nea 1. [{udgpoBasi rpaMOTHOCTH
KommeroTep -
YHHUBEpPCaIbHOE
1.1 . 6
YCTPOKCTBO 00pabOTKH
TAHHBIX
[Iporpammuoe
12 porp 6
o0ecrnieueHue
1.3 KomMmnbrorepnslie cetu 5
Nudopmanronnas
1.4 dopman 7 2
0€301MacHOCTb
Hroro no pazneny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IIpencraBnenue
2.1 uHpopMaIuu B 19 2
KOMIIbIOTEpE
2.2 OcCHOBBI anredpsbl JJIOTUKU 14 1
KomneroTepHas
23 P 7 1
apudmMeTuKa
Hroro no pazueny 40




Pa3nes 3. AropuT™Mbl M NIpOrpaMMHpOBaHHe

BBenenue B

3.1 16
MIPOrpaMMHUPOBAHKE
BcnomorareabHbie

3.2 8
AITOPUTMBI

3.3 YuciaeHHbIe METOIbI 5

Anroputmel 06paboTKu

34 5
CUMBOJIBHBIX JaHHBIX
Anroputmbl 00pabOTKH
3.5 P P 10
MacCHUBOB
Hroro no pazneny 44

Pa3nen 4. UndopmanoHHble TeXHOJIOTHH

41 O6paboTKa TEKCTOBBIX 6
' JIOKYMEHTOB

4.2 AHann3 Ja”HHBIX 8
Hroro no pazneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME




11 KUIACC

KoaudecTBO 9acoB

DJIeKTPOHHBIE
o HaumenoBaHue pa3jie/ioB U BbI
N eHo ¢ pasieso Konrtpoasnbie | IlpakTudeckue (wpposrie)
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3zgea 1. Teoperuueckue 0CHOBbI MH(OPMATHKH
WNudopmanus u
1.1 nH(pOpMaLMOHHbIE 10 2.5
MPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AropuT™Mbl M NIpOrpaMMHpOBaHHe
DIIEMEHTHI TEOpUHU
2.1 P 6 1
aJIrOpUTMOB
AJNTOPUTMBI B CTPYKTYPBI
22 P PyIIyP 28 10
JTAHHBIX
OcHOBBI 00BEKTHO-
23 OpPUEHTUPOBAHHOTO 16 4.5
MPOrpaMMUPOBAHUS
Hroro no pazneny 50
Pa3nen 3. UnopmanmoHHbIe TEXHOJIOTUHN
KomnbrorepHo-
3.1 MaTeMaTU4YeCcKoe 8 2
MOJEJIMPOBAHUE
3.2 ba3bl qaHHBIX 10 4




33 Be0-caiitbl 14 4
34 Kommnbrorepnas rpaduka 8 3.5
3.5 3D-MoaenupoBanue 8 3

Hroro no pazneny 48

PesepBHOE Bpems 20

OBILEE KOJIMYECTBO 136 36.5

YACOB IIO ITPOITPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoJubnsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

TpeOoBaHMs TEXHUKH
0€30MaCHOCTH ¥ TUTUEHBI IPU
paboTe ¢ KOMIIbIOTEpAMU U
JIPYTUMH KOMIOHEHTaAMH
1U(POBOro OKPYKEHUS

[Tpununs! paboTh!
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CHUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO
mH. KoHTpoiepsl BHEIMTHUX
YCTPOMCTB

ABTOMAaTHYECKOE BBITTOJTHEHUE
IPOrpaMMBbI IIPOLIECCOPOM

OnepaTuBHas, MOCTOSIHHAS U
JOJITOBPEMEHHASI TaMSATh.
KoHTtposeps! BHEIIHUX
ycrpoiicTs. [Ipsimoit goctym k
namsTu

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTHH

IIporpammHoe obecnieueHue




KOMIIBIOTEPOB,
KOMIIBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

CucteMHOE ITPOrpaMMHOE
obecnieuenue. OnepanroHHbIE
CHUCTCMbI

Yrunutsl. [{paiiBepbl
yctpoiicTs. [TapaensHoe
pOrpaMMHUPOBaHKE

10

Wuacramnsamusa n
JCUHCTAJUISIIHS
MPOTPaMMHOTO 00€CTICUeHUS

11

@DaiIOBbIE CUCTEMBI.
[IpuHuune! pazmenieHus u
MMEHOBaHUs (PailyioB B
JIOJITOBPEMEHHOM TTaMSITH.
11Ta610HE! UIS OIMHMCAHUS
rpymi (daitios

12

3aK0HOJATEIILCTBO
Poccniickoit denepanuu B
o0JacTy MpOrpaMMHOTO
oOecrieueHus 1 TaHHBIX

13

[IpuHUMIBI HOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

14

Cetp UnTEpHET

15

Pa3znenenue IP-cetn Ha




HOJICETH C ITOMOILBI MAacOK
noaceTen

16

CereBoe AJIMUHUCTPUPOBAHUC

17

Bunsl nesTenbHOCTH B CETH
WNurepuer. CepBucsl
Hurepnera. ['ocynapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U
YCIIyTH

18

Nudopmannonnas
0€30MacHOCTb

19

BpenonocHble mporpamMmHoOe
o0ecIieueHre U METObI
00pBOBI C HUM

20

[IpakTuueckas pabora 1o Teme
" AHTUBHPYCHBIE TPOrpamMMbI"”

21

OpFaHI/I?,aHI/ISI JIMYHOT'O apXHBa
nHpopmanuu. PezepsHoe
konupoBaHnue. [laponbHas
3aluTa apXxuBa

22

HIudpoBanue JaHHBIX

23

Anroput™m mudpoBanust RSA.
Creranorpadus

24

[IpakTuueckas pabora o Teme
"ludposanue naHHBIX"

25

Wndopmanus, naHHble 1
3Hanus. npopmanoHHsie
IPOIIECCHI B IPUPOJE, TEXHHUKE
1 001LeCTBE




26

HenpepbiBHBIC U TUCKpPETHBIC
BEJIMYMHBI U CUTHAIIBL.
Heob6xomumocTh
JTUCKpeTH3aIK HHpOopMaImH,
NpeTHa3HAYCHHOU JIJIs
XpaHeHwus, nepeaadu u
00paboTKH B 1TU(DPOBBIX
CUCTEMax

27

JIBOMYHOE KOIMPOBAHUE.
PaBHOMEpHBIE N
HEpPaBHOMEPHBIE KOJIbI.
JlexoupoBaHUe COOOIICHHIH,
3alMCaHHBIX C TOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

28

VYcenosue @ano. [loctpoenue
OJTHO3HAYHO JIEKOAUPYEMBIX
KOJIOB C ITOMOIIIBIO IepeBa.
I'pad An. A. MapkoBa

29

Envnuiel namepenust
KOJIM4YeCcTBa HH(OpMAITUH.
AnhaBUTHBINA MOIXO K
OILIEHKE KOJNYECTBA
UHpOpMALIUU

30

CucreMbl CUACIIEHUS

31

[IepeBon uncen u3 ogHOMU
CHCTEMBI CUUCIICHHS B IPYIYIO

32

Z[BOI/I‘IHaH, BOCBMCpHUYHAA U
meCTHaauaTCpuIHasd CUCTCMbI
CUHUCJICHUSA, CBA3b MCIKIY




HHUMHU

33

,Z[BOI/I‘IHEUI, BOCBMCpHUYHAA U
meCTHaauaTCpruIHasd CUCTCMbI
CUUCJICHUSA, CBA3b MCIKIY
HHUMH

34

,HBOI/I'-IHaH, BOCBMCpHUYHAA U
meCTHaAUATECpUIHAasA CUCTCMBL
CUHUCJICHUA, CBA3b MCKIY
HUMU

35

ApudmeTrdeckne onepanuu B
MTO3UITUOHHBIX CUCTEMaX
CUHCIICHUS

36

TponuHas ypaBHOBELICHHAsS
CHUCTEMa CYUCIICHUS

37

I[BOI/I‘{HO-,HGCHTI/I‘IHB.H CHUCTCMa
CUHUCJICHUA

38

KoaupoBanue TekCTOB

39

PacTtpoBoe komupoBaHue
M300paxeHUH

40

[IpakTrueckas paboTa 1o Teme
" [luckpeTuzanus
rpaduueckoit undopmaryn”

41

IIBeToBBIC MOJICIIH.
BekTopHOe KonMpoBaHUeE.
dopmartsl Ghanos.
TpéxmepHas rpaduka.
@®pakranpHas rpaduka

42

Koauposanue 3Byka. Onenka




nH(pOpMaIMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX TIPU
3aJIaHHBIX YaCTOTE
JTUCKPETH3AINH U
Pa3psAAHOCTH KOJIUPOBAHHS

43

[IpakTuyeckas pabora o Teme
"JluckpeTnsanus 3ByKOBOI
uHpopMmarun"

44

OCHOBEI anre6pLI JIOTHUKH

45

Jlornueckue oneparuu.
Ta0auIel HCTUHHOCTH

46

Jlornueckue BhIpaXKEHUSI.
Jlorudeckue TOXaeCTBA.
JlokazaTenbCTBO JIOTHYECKUX
TOXKJIECTB C IIOMOIIBIO TAOJIHIT
NCTUHHOCTH

47

[IpakTuyeckas pabora o Teme
«IToctpoenue u ananus
TaOJIUI ICTUHHOCTH B
TaOJIMYHOM IIPOLIECCOPEN

48

Jlornueckue onepannu u
Oornepanru Hal MHOXCCTBaAMU

49

Jlornueckue oneparuu u
orepaiuy HaJl MHOKECTBaMU

50

3aKOHBI aNreOpsl JOTUKH.
DOKBUBAJICHTHBIC
npeoOpa3oBaHMs JIOTHIECKUX
BBIPAXKECHUI




51

Jlornuyeckue ypaBHEHHUS U
CUCTEMBI YPaBHEHU

52

Jlornueckue QpyHKINU.
3aBUCHUMOCTD KOJIMYECTBA
BO3MOYKHBIX JIOTUYECKHUX
(GyHKIUH OT KOJIMYECTBA
aprymeHToB. [lonHbie
CHUCTEMBI JIOTHYECKUX

byHKIHII

53

Kanonnueckue hopmsl
JIOTUYECKUX BBIPAKECHUM.
CoBepliieHHBIC
TU3BIOHKTHBHBIE U
KOHBIOHKTHBHbBIE HOPMaJIbHbIE
(hopMBbI, aITOPUTMBI UX
MOCTPOEHUS 110 TabIuIIe
UCTUHHOCTH

54

Jlornueckue >IIeMEHTEI B
COCTaBe KOMITbIOTEPA

55

Tpurrep. Cymmarop.
MHoropa3spsIHbIil CyMMaTop

56

[Toctpoenue cxem Ha
JIOTHYECKHX DJIEMEHTaX.
3anuce JOrM4eCKOro
BBIPAKEHMSI 10 JIOTUYECKOU
cXxeme

57

MI/IKpOCXCMBI U TEXHOJIOIru
HX IIPOU3BOACTBA

58

HpeIlCTaBJICHI/Ie TCJIbIX YUCCII




B ITaMATH KOMIIBIOTCPA.
OrpaHn4eHHOCTh 1Mala3oHa
YUCCII TP OIrpaHUYCHUN
KOJINYECTBA Pa3psiioB.
[Iepenonuenue pa3psaHON
CEeTKH

59

be33HakoBEBIE 1 3HAKOBEIC
JIaHHEIE. 3HAKOBBIN OUT.
JIBOMYHBIN TOMOJIHUTEIbHBIN
KOJI OTPUIIATEJIbHBIX YUCEI

60

[ToOuTOBBIE TOrMYECKHE
onepauuu. Jlornueckuii,
apudmeTHuecKkuil u
MUKIJIMYECKUI CIBUTH

61

HIudpoBanue ¢ MOMOIIBIO
OOUTOBOM onepanuu
«uckmouaromee NJIN»

62

Hpe,I[CTaBJ'IeHI/Ie U XpaHCHHC B
INaMsATU KOMIIBXOTEPA
BCIICCTBCHHBIX YHCCJI

63

Brinosninenue onepanuii ¢
BEICCTBEHHLIMHU YHCIIaMH,
HaKOIJIEHHE OIMHUOOK MPH
BBIUHMCIEHHIX

64

[IpakTuueckas pabora 1o Teme
«3ydyenue nopaspsiHOTro
MAIIMHHOIO IPeACTaBICHUS
LIEJIBIX U BEIECTBEHHBIX
qHcem»




65

AHanu3 aJropuTMoB

DTansl pelieHus 3a1a4 Ha
KOMIIBIOTEPE.

66 HNHcTpymeHTanbHbIE CPEACTBA:
TPaHCISATOP, OTIAAUHUK,
poGUIUPOBITUK
Cpena nporpaMMHpOBaHUS.
Komnwsiius u

67 UHTEPIIPETALNS TPOTPAMM.
BupryansHbie MalInHbl.
HNurerpuposanHas cpena
pa3paboTku

68 MeTo/ibl OTJIAIKK TPOTPAMM

69 Tunel NepeMeHHbBIX B SI3bIKE
MPOTPaMMUPOBAHUS

70 O0paboTka 1ebIX Yncen

71 O6paboTka BeIeCTBEHHBIX
qucell

7 Crnyuaiinble u
IICEBIOCITyYalHbIE YnCIIa

7 Bernenus. CnoxHble
yCIIOBUS

74 [uknsl ¢ yciioBueM
[ukibl MO NEpeMEHHOM.

75 B3aumozameHnsemocTs
Pa3JIMYHBIX BUJIOB LIUKJIOB

76 O6paboTka HaTypaJIbHBIX

YHuCCJI C UCIIOJIBb30BaHHECM




IUKJIOB

77

Haxoxnenne Bcex mpoCThIX
yycell B 3aJJaHHOM JHara3oHe
[IpakTuueckas pabora o Teme
«Pemenue 3agau MmeTo0oM
nepebopa»

0.5

78

HNuBapuaHT nukia

79

JlokymeHTupoBaHue
porpamm

80

O6paboTka TaHHBIX,
XpaHsmxcs B (aiinax

81

PaszOuenue 3amaun Ha
noA3aJaun

82

Hcnonp3oBanue CTaHIapTHOU
OMOIIMOTEKH SI3BIKA
pOrpaMMHUPOBAHUSL.
TTonxiroyeHne O6MOINOTEK
MOAMNPOrPaMM CTOPOHHHUX
MIPOU3BOIUTENCH

&3

[Hoanporpammsl (porexypbl
U QYHKIINH)

84

[MoamporpamMmsl (TIpore Ty pbl
1 QYHKITUN)

85

[IpakTuueckas pabora 1o Teme
"PazpaboTka mogmporpamm"

86

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTabl).
PexypcuBHbIe mpoueaypsl U




¢bynkuuu. Mcnons3oBanue
CTeKa Uil OpraHu3aIiu
PEKYpPCUBHBIX BEI30BOB

87

[IpakTuyeckas pabota o Teme
"PexkypcuBHbBIE
HOANpOrpaMmsbl"”

88

Moy nbHBIA TPUHLIAIT
MOCTPOEHUS TPOrpaMm

&9

YuciaeHHble METOEI

90

[IpakTuueckas pabora Mo Teme
«YHucieHHoe peneHue
YPaBHEHUI»

91

Hcnonp3oBanue
JTUCKPETU3AIH B
BBIYHUCIIUTENBHBIX 3a4a4ax

92

[IpakTuueckas pabora 1o Teme
«IIpubnnxEHHOE BhIUNCICHHE
JUTMH KPHUBBIX U TUIOIIA/ICH

dburyp»

93

[IpakTuyeckas paborta 1o Teme
«ITouck makcumyma
(MUHMMYMa) QYHKIIMI»

94

O06paboTka CUMBOIBHBIX
JAHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJILHBIX
CTPOK: IMOJCYET KOJIMYECTBA
MOSBJICHU CUMBOJIA B CTPOKE

95

Anroputmsl 06paboTKH




CHUMBOJIbHBIX CTPOK:
pa3zOueHue CTPOKH Ha CJIOBa
1o HpO6CJII)HI>IM CUMBOJIaM

96

AnTOopuTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: ITIOMCK
IIOACTPOKH BHYTPHU JAHHOU
CTPOKH; 3aME€Ha HaWJICHHOU
IOJICTPOKH Ha APYTYIO CTPOKY

97

[IpakTuyeckas pabota o Teme
"ObpaboTKa CTPOK C
UCIOJIb30BaHUEM (PYHKUIUI
CTaH/IaPTHOW OMOMHOTEKH
sI3pIKa MPOrpaMMHUpPOBaHUS"

98

I'enepanusi coB B 3alaHHOM
andasute

99

MaccuBsl
MOCJIEAOBATENLHOCTH YHCEIT.
[IpakTrueckas paboTa o Teme
"3amogHeHne MaccuBa'

0.5

100

O000éHHbBIE
XapaKTePUCTHKU MacCHBa

101

JIMHEWHBIN MONCK 3aJJaHHOTO
3HAYCHUS B MACCHBE.
[IpakTnueckas pabora 1o Teme
"JInHeHHBIH MOUCK 3aJaHHOTO
3HaYeHHs B Maccube"

0.5

102

[IpakTuueckas pabora 1o Teme
"Ilonck MHHUMAaILHOTO
(MakCUMaJIbHOT'0) 2JIEMEHTA B




YHCIIOBOM Maccuse"

103

CopTupoBKa OJHOMEPHOTO
MmaccuBa. [IpocTeie MeTOABI
coptupoBkH. [IpakTnyeckas
pabota no Teme "[IpocTsie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

104

CopTHUpOBKa CIUSHHUEM.
BricTpas copTupoBka MaccrBa
(amroput™ QuickSort).
[IpakTuueckas pabora Mo Teme
"beICTpas COpTUPOBKaA
Maccusa"

0.5

105

JIBOMYHEBIN MOKCK B
OTCOPTUPOBAaHHOM MacCCHBE.
[IpakTuueckas pabora 1o Teme
" JIBOMYHBINA MOUCK"

0.5

106

JIBymMepHbIE MacCUBBI
(MaTpwHIIBI)

107

Anroput™mbl 06paboTKH
MaTpHI

108

Pemienue 3agag ananusza
JaHHBIX

109

CpenctBa TEKCTOBOTO
nporeccopa

110

KommnsrorepHas BEpcTka
TEKCTa

111

[IpakTuyeckas pabora o Teme
"BépcTKa JOKYMEHTOB C




MaTEMAaTHYCCKUMHU
bopmynamu"

112

HNucTpymMeHThI
pELeH3UPOBaAHUS

113

[IpakTuueckas pabora o Teme
"MHOrocTpaHu4HbIE
JIOKYMEHTBI"

114

OO6nauHble CEPBUCHI.
KomnnexruBHas pabora c
nokymentamu. [IpakTaueckas
pabora 1o Teme
"KonnektuBHas padoTta ¢
JTIOKyMEeHTaMH"

0.5

115

Anamn3 ga"ueix. bombiime
NaHHLIE

116

MarmmmHHOe 00yueHue

117

Ananns JAaHHBIX C IIOMOIIBIO
AJICKTPOHHBIX TAOJIHUIL

118

[IpakTudeckas pabora 1o Teme
"AHanu3 JaHHBIX C IIOMOILBIO
AEKTPOHHBIX Tabnui"

119

IToctpoenue rpapukos
¢ynkuuit. [IpakTrueckas
paborta no Teme "HarnsgHoe
NpeCTaBICHNUE PE3yIbTaTOB
CTaTUCTHYECKOU 00pabOTKH
JAHHBIX B BUJIE IMArpaMM
CpeACTBaMU PeAAKTOpPa

0.5




JIEKTPOHHBIX TabHI"

JIuaum tpenna. [lpaktuueckas
pabora o Teme "l[loxbop

120 1 0.5
JVHUH TPEHIa,
IIPOrHO3UpOBaHuE"
[Tox6op mapamerpa.
[IpakTrueckas paboTa 1o Teme
121 "UucneHHoe penieHue 1 0.5
YpaBHEHUH C TTOMOIIIBIO
noxdopa napamerpa"
OnTuMu3aIms Kaxk IMOUCK
HaWTy4YIlero pelieHus B
3a/laHHBIX YCJIOBHSIX.
122 [IpakTrueckas paboTa o Teme 1 0.5
"Perrenne 3agau
ONTHMHU3ALMH C TIOMOIIBIO
AJEKTPOHHBIX Tabnui"
123 Pe3epBHOE BpeMms 1
124 PesepBHOE Bpems 1
125 PesepBHOE BpeMs 1
126 PesepBHOoe Bpemst 1
127 PesepBHOE Bpems |
128 PesepBHOe Bpems 1
129 PesepBHOE Bpems 1
130 Pe3epBHOE BpeMst 1
131 PesepBHOE Bpems 1
132 Pe3epBHOE BpeMst 1
133 PeszepBHOE Bpemst 1




134

PesepBHOE Bpems

135

Pe3epBHOE BpeMst

136

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

136

21.5




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTH4yeckue
padoThI

Jlara
U3YYeHUS

DJIeKTPOHHBIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

KonunuectBo undopmanmu

AJ'IFOpI/ITMI)I cXXaTus JaHHBbIX

AnroputMm Xaddpmana

[IpakTuueckas pabora o Teme
"CxaTtue TaHHBIX C TOMOILBIO
anroputma Xapdmana"

Anroputm LZW

ANTOpUTMBI CXKaTHs JaHHBIX C
norepsamu. [IpakTuueckas
pabota o Teme "Cixatue
JaHHBIX C ITOTEPSMU
(anroputmsl JPEG, MP3)"

0.5

CKOpOCTL nepeaauu faHHbIX

[TomexoycTONYMBBIE KOABI

[IpakTuueckas pabora 1o Teme
"I[lomexoycroiturBbie KObI"

10

Cucrembl. KOMIOHEHTHI
CUCTEMBI M UX B3aUMOJCHCTBUE.
CucremubIif 3D dexT.
VYipasieHue Kak
nH(OPMAaLIMOHHBIN TpOIIECC.
OOpatHasi CBsI3b




11

Mojgenu 1 MOJETMPOBAaHUE

12

I'padmr

13

Pemmenue 3aau ¢ moMoIIbIO
rpa¢os

14

HepeBbs

15

OCHOBBI TEOPUH UTD

16

[IpakTuyeckas pabora no Teme
"ITorcK BBIMTPBIIIHON
CTPATETUU B UI'PE C ITOTHOU
uHpopmanuein"

17

CpeI[CTBa HCKYCCTBCHHOI'O
HHTCIIJICKTA

18

[IpakTuueckas pabora 1o Teme
"CpencTBa HCKYCCTBEHHOTO
HHTEIUIeKTa"

19

dopmanuzanus MOHATUS
anropurma. Mammna TeropuHra
KaK YHUBEpcaJlbHas MOJIETb
BblunciieHni. Tezuc Yeépua—
Trropunra

20

[IpakTuyeckas pabora 1o Teme
"CocraBieHue IpocTon
MPOrpaMMBbl JUTSE MAITHHBI
Trropuara"

21

Mamuna Ilocta

22

Hopmanbhbie anropudmsl
MapkoBa

23

AnropurMu4ecku




Hepaspeummble 3a7aun. 3aj1aua
octaHoBa. HeBO3MOXHOCTD
aBTOMATHYECKOM OTIagKN
MpOrpamMm

24

CH0XHOCTh BEIYHCIICHUN

25

[Tonck nmpocThIX YKCesn B
3aJaHHOM JIMana3oHe C
IIOMOLIBIO AJITOPUTMA «PELLETO
Opatochenar

26

[IpakTuueckas pabora o Teme
"ITonck MpOCTHIX YHUCEI B
3aJJaHHOM auarnas3oe"

27

MHoropa3psiIHbIe LIeJble YUCIa,
3aJa4u JUIMHHOM apu(pMeTuKn

28

[IpakTuyeckas pabora o Teme
"Peanu3alnys BEIYUCIEHUH C
MHOT'0pa3psIHbIMH yucIaMu"

29

CrnoBapu (accollMaTUBHBIC
MacCCHBBI, OTOOPaKEHHMSI ). XOIII-
tabmuibl. [ToctpoeHue
an(aBUTHO-4aCTOTHOTO CIOBaps
JUTSE 32JIaHHOTO TEKCTa

30

[IpakTrueckas paboTa 1o Teme
"ITocTpoenue andaBUTHO-
YaCTOTHOTO CJIOBaps AJst
3a/IaHHOTO TeKcTa"

31

AHanus TexcTa Ha
€CTECTBEHHOM SI3EIKE.




Boiaenenue
IIOCJIEI0BATEIILHOCTEN 110
mabnony. Peryssipasie
BBIpaKEeHMsI. HaCTOTHBIN aHAIU3

32

[IpakTuueckas pabora 1o Teme
"AHann3 TEKCTA HA
€CTECTBEHHOM SI3bIKE"

33

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOT'O BBIPKCHUS

34

Boruncnenue apupmernyeckoro
BBIPA)KEHUS, 3aITUCAHHOTO B
mocThUKCHOUN Gopme

35

[IpakTuyeckas paborta 1o Teme
"Bbruncienue
apu(PMETHIECKOTO BBIPAKCHHUS,
3alMCaHHOrO B MOCT(HUKCHOM

dbopme"

36

Ouepenu. Ucnons3oBanue
ouepeau Ik BpeMEHHOTO
XpaHCHUA OaHHBIX

37

[IpakTuueckas pabora Mo Teme
"Ucnonws3oBanue ouepean"”

38

HepeBbsi. Peanuszanus nepesa ¢
IIOMOIIBIO CCHUTOYHBIX
CTpyKTYp. J{BOoruHbBIE
(OuHapHbI€) 1epeBbS.
[Toctpoenue nepesa st
3aJJaHHOTO apU(PMETUIECKOTO
BBIPAXKCHUS




39

[IpakTuueckas pabora 1o Teme
"Ucnonbp3oBaHue 1epeBbEB TS
BBIUHCIICHHS apU(DMETHICCKIX
BbIpaKeHUI"

40

PekypcuBHBIC alITOPUTMBI
obxona nepesa. Mcmnonp3oBanue
CTEeKa M o4epeu I o0xoaa
nepeBa

41

PekypcuBHBIC alTOPUTMBI
obxona nepesa. Mcmnonb3oBanue
CTeKa M o4epeu i o0xoaa
JepeBa

42

AnroputMmsl Ha rpadax.
[TocTpoenre MUHUMATBHOTO
OCTOBHOTO JIepeBa B3BELIEHHOI'O
CBSI3HOTO HEOPUEHTUPOBAHHOT'O

rpada

43

O6xox rpada B rmyouny. O6xoz
rpada B mmpuny

44

KomnyecTBo pa3nuuHbIX ImyTen
MEX/1y BEpLINHAMU
OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

45

Anroputm JlefKCTpHI.

46

[IpakTuyeckas paborta o Teme
"BrIunciieHne TINHBI
KpaT4yauIero myTH MEXIy
BepLIMHAMU Tpada (aIroputm
Hetiketpsr)”




47

AnropurM @noina—Y opuiania

48

3agauu, pelraeMple ¢ TOMOIIbIO
JTUHAMHYECKOTO
IPOrpaMMHUPOBAHUS:
BBIYHCIICHHE PEKYPCUBHBIX
byHKIUI

49

[IpakTrueckas paboTa 1o Teme
"Brruncienue peKypCuBHbIX
(GyHKIUH C TOMOIIBIO
JTUHAMUYECKOTO
IIpOrpaMMUpOBaHus"

50

3agauu, perraeMple ¢ TOMOIIBIO
JTUHAMHYECKOTO
MIPOrpaMMHUPOBAHUS: TTOJACUET
KOJIMYECTBA BAPUAHTOB

51

[IpakTuueckas pabora o Teme
"TToxcuéT KOINYECTBA
BapHUAHTOB C MIOMOIIbIO
JMHAMUYECKOTO
IIpOrpaMMHpPOBaHUA"

52

3amauu, pemaeMple ¢ TTOMOIIBIO
JTUHAMUYECKOTO
POrPaMMHUPOBAHHUS: 3a/1a41
ONTHUMM3ALIMH

53

[TonsTHe 0 mapagurmax
nporpamMmmupoBanus. O630p
A3bIKOB IIPOIPaMMHPOBAHUS

54

ITonsTHE 00 OOBEKTHO-
OpI/IeHTI/IPOBaHHOM




MIPOrpaMMHUPOBAHUU

55

O0BexThI U Ki1accsl. CBolicTBa U
METOAbI OOBEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN
aHaJIN3

57

[IpakTuueckas pabora o Teme
"M cnoap30BaHue TOTOBBIX
KJIacCOB B nporpamme”

58

Pa3zpaboTka nmporpamm Ha
OCHOBE O0OBEKTHO-
OPUEHTHPOBAHHOTO MOAX0]1a

59

[IpakTuueckas pabora
"Pa3paboTka mpocToii
IPOrpaMMBbI C UCIIOJIb30BaHNUEM
KJ1accoB"

60

Nuxancymsamus. [Ipaktudeckas
pabota no Teme "Pa3zpaboTka
KJIacCa, UCIIOJIb3YIOIIErO
MHKAICYJISALHI0"

0.5

61

Hacnenosanwue. [lomumopduzm

62

[IpakTuyeckas paborta o Teme
"Pa3paboTka uepapxuu
KJ1accoB"

63

Cpenpl ObICTpOIl pazpaboTKu
nporpamm. [IpoektupoBanue
uHTep(eiica monp3oBaTens

64

[IpoexTupoBanue naTEpdeiica
HIOJTE30BATEILS




65

HMcnonb3oBaHne roTOBBIX
YIPABJISIEMBIX AJIEMEHTOB JIJIst
NOCTpOeHUs1 nHTEepderica

66

[IpakTuyeckas pabota o Teme
"Pa3zpaboTka mporpamMmsl ¢
rpaduueckuM uaTepdericom”

67

H3ydenue BTOpOro a3bika
IPOrpaMMHUPOBAHUS

68

N3yueHnne BTOpOro si3bika
MIPOTPaMMHUPOBAHUS

69

OTalbl KOMIIBIOTCPHO-
MaTeMaTUu4CCKOro
MOJCIIMPOBAHUSA

70

JuckpeTtusanus npu
MaTeMaTHYeCKOM
MOJIEJTMPOBAaHUH HETIPEPHIBHBIX
rporeccoB. MoaenupoBanue
JABMOKCHUSA

71

[Ipaktrueckas paboTa 1o Teme
"MoaenupoBaHue ABUKEHUS"

72

MoaenupoBanue
OMOJIOTMYECKHUX CUCTEM.
[IpakTrueckas paboTa 1o Teme
"MoaenupoBaHue
OMOJIOrMYECKUX cucTeM"

0.5

73

MaremaTtnueckue MOIEIHN B
IKOHOMUKE. BBIUNCIUTEILHBIE
SKCIEPUMEHTBI C MOJICTIAMU




74

BepositHOCTHBIE MOZENH.
[IpakTuyeckas paborta 1o Teme
"Umuranionnoe
MO/IETUPOBAHUE C TOMOIIBIO
metosia Mounre-Kapno"

0.5

75

KomMmnerotepHoe MozienpoBaHue
CUCTEM YIPABJICHUS

76

O6paboTka pe3yabTaToB
IKCIIEPUMEHTA

77

TabGnmuunble (pEeNSIOHHBIE)
0a3bl JaHHBIX

78

ITouck, coprupoBka u
(GubTpanus JaHHBIX. 3apOCH
Ha BBIOOPKY JaHHBIX. 3aIIPOCHI C
napameTpamu. Beraucisemsre
MOJISL B 3ampocax

79

[IpakTudeckas pabora Mo Teme
"Pabora ¢ roToBoi 6a3on
MaHHBIX"

80

MuoroTtabiauyHble 0a3bl
JIaHHBIX. THUIIBI CBA3EH MEXIY
TabaunaMu. BHeTHUI KITIOY.
LlenocTHOCTH 0a3bl JAHHBIX

81

[IpakTuyeckas paborta 1o Teme
"Pa3paboTka MHOTrOTaOINIHOM
0a3bl JaHHBIX"

82

3anpockl K MHOTOTA0IMYHBIM
0a3aM JaHHBIX




[IpakTuyeckas pabora o Teme

83 "3anpockl K MHOTOTa0IMYHOM
0a3e JaHHBIX"

24 S3bIK ynipaBiIeHHs JaHHBIMU
SQL
[IpakTuueckas pabora o Teme

85 "VYnpaBieHue JaHHBIMHU C
IIOMOIIBIO s3b1Ka SQL"

26 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTtepHeT-ipri1oKeHUsA
[TonsTHE O CepBepHON U
KJIMEHTCKOM 4acTsX caura.

88 TexHoI0rus «KIUCHT —
cepBep», €€ JOCTOMHCTBA U
HEIOCTaTKH

89 OcHoBsl s3eika HTML
[IpakTuueckas pabora Mo Teme

90 "Co3aaHue TEKCTOBOM BeO-
CTpaHHIIbI"

91 OcHoBsI s1361ka HTML

92 OcHoBssl sa3eika HTML
[IpakTrueckas paboTa o Teme
"Co3naHue BeO-CTpaHULIBI,

93 BKJIIOYAIOIICH

MYJIBTUMEUIHBIE O0BEKTHI
(pUCyHKH, 3ByKOBBIC JTaHHBIC,
BUJ1E0)"




94

OCHOBBI KacKaHBIX Ta0IUIL]

cruneit (CSS)

95

[IpakTuueckas pabora 1o Teme
"OdopmieHre CTpaHUIIBI C
MOMOIIBIO KaCKaIHbIX TaOIuUI]
ctuneit"

96

Cuenapuu Ha s3bIKe JavaScript

97

Cuenapumn Ha s3p1ke JavaScript

98

®dopMbI Ha BEO-CTpaHHUIIE

99

[IpakTuyeckas pabora 1o Teme
"Ob6paboTka 1aHHBIX popM"

100

Pasmemenue BeO-caiiToB.
VYcnyra xoctunra. 3arpyska
¢aitnoB Ha caifT

101

Kanpuposanue. UcnpaBienue
nepcnekTuBbl. ['McrorpamMma.
Koppekiust ypoBHEi,
KOPPEKITHS [IBETA.
OO6eciBeurnBaHNE I[BETHBIX
U300paKCHUIA

102

BBox n3obpaxenuii ¢
UCTIOJb30BAaHUEM PA3TUYHBIX
MU (POBBIX YCTPOUCTB.
[IpakTuueckas pabora 1o Teme
"O6paboTka HUPPOBBIX
¢dororpadmii”

0.5

103

Perymbs. Pabota ¢ obnactsamu.
OunbTpsl. [IpakTnyeckas

0.5




pabota no Teme "Perymib
uudpoBsIx GoTtorpadpuit”

104

MHorocnoiHbIe H300pakKeHHUS.
TekcroBelie crion. Macka cros.
Kananel. Coxpanenue
BBIICTICHHOM 001acTH

105

[IpakTrueckas paboTa 1o Teme
"MHoTrOoCI0iHBIC H300pakeHs"

106

[ToaroroBka WintrocTpanui AJis
BeO-caiiToB. [IpakTnueckas
pabora 1o Teme

" AHUMHUPOBAHHbBIC
n300paxkeHus"

0.5

107

Bekropnas rpaduka.
Bekropusanus pacTpoBbIX
n300pakeHU I

108

[IpakTuyeckas pabora o Teme
"BekropHas rpaduka"

109

[TpuHIUIIBI TOCTPOCHUS U
pEIaKTUPOBAHUS TPEXMEPHBIX
MojeleH

110

[IpakTuueckas pabora o Teme
"Co3nanue mpocThIX
TPEXMEPHBIX MoIeei"

111

Cerounble Mogenu. Marepuaibl

112

[IpakTuueckas pabora 1o Teme
"Cerounbsle Momgenn"

113

MoaenupoBaHre UCTOYHUKOB




oceleHus. Kamepsl

[IpakTrueckas pabota 1o Teme

114 1
"Pengepunr"
115 AnutuBHbIE TexHON0ruu (3D- |
IPUHTEPHI)
ITonsTHE O BUPTYyaIbHON
116 PEAIBHOCTH U AONOJHEHHON 1
peaNbHOCTH
117 PezepBHOE Bpems 1
118 PesepBHoe Bpems 1
119 Pe3epBHOE BpeMms 1
120 PesepBHOE Bpemst 1
121 PesepBHOE BpeMs 1
122 PesepBHOE Bpems 1
123 PeszepBHOe Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 Pe3epBHOE BpeMst 1
129 PesepBHoe Bpems 1
130 Pe3epBHOE BpeMst 1
131 PesepBHoe Bpems 1
132 PesepBHOE BpeMms 1
133 PeszepBHOe Bpemst 1
134 PesepBHOE BpeMs 1




135 PeszepBHOE Bpemst 1

136 Pe3epBHOE BpeMst 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 136 0 365







IPOBEPSIEMBIE HA EI'D 110 UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
INPOT'PAMMBI CPEJHETO OBILIEI'O OBPA3OBAHMUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1.

3namo (nonumams)

1.1

[TonrMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIHOHUPOBAHHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOMIJIBHBIX KOMIBIOTEPOB; TEHICHIIMN
Pa3BUTHs KOMITBIOTEPHBIX TEXHOJIOIM; Ba/JeHHUEe HaBbIKaMH paboThI C
ONEPALMOHHBIMU CHCTEMAMH M OCHOBHBIMHM BHJAaMH IPOTPaAaMMHOIO
oOecrieyeHns Ui peHIeHUs Y4eOHBIX 3aJad 1O  BBIOpaHHOMU

cricnyajim3annuu

1.2

Hanuune mnpexacraBnenuii o 0a30BbIX MNPHHLIMIAX OpraHU3alUd U

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

IloHnMaHNEe OCHOBHBIX MNPUHIUIIOB AUCKPCTU3AalIUU PA3JIMYHBIX BHIOB

uHbopmaIuu

1.4

[Tonnmanue 6a30BbIX AITOPUTMOB OOPAOOTKM YHCIOBOW M TEKCTOBOU
uHpoOpMaLuu (3aUCh 4YUCEN B IO3UIMOHHON CUCTEME CUMCIICHMS,
JIEJIMMOCTb LIEJIbIX YUCEJT; HAX0XK/IEHNE BCEX MPOCTHIX YUCEI B 3aJJaHHOM
nuanazoHe; 00pa0oTka MHOTOpaspsAgHBIX LENbIX YHCEN; aHalu3

CHUMBOIJIBHBIX CTPOK U I[pyrI/IX), AJITOPUTMOB IMOUCKA U COPTUPOBKHU

1.5

3HaHue (QYHKLIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAJIBHBIX CPEACTB

cpensl pa3paboTKu

1.6

BrnageHne OCHOBHBIMH CBEICHHUSAMHU O Oazax JaHHBIX, UX CTPYKTYpPC,

CpeaACTBax CO3JaHUA U pa6OTBI C HUMH

1.7

Ilonumanue BO3MOKHOCTEN Hu OTpaHUYCHUIN TEXHOJIOTUN
HUCKYCCTBEHHOTO HWHTEJUICKTa B Pa3JIMUHBIX OOJACTAX; HAIMUYWC
NpeACTaBICHUH 00 WCIONB30BaHUH WH(POPMALMOHHBIX TEXHOJIOTHI B

pa3IMYHBIX PO ECCHOHATBHBIX chepax

1.8

BianeHne TeopeTMYECKUM ammapaToM, MO3BOJIAIOIIMM OCYIIECTBIATH
IIPEICTABJICHUE 3aJaHHOI0 HATYPaIbHOI'O YKCJIA B PA3JINYHBIX CUCTEMAX
CUHCIIEHUS; BBINOJIHATH IPEoOpa30BaHUs JIOTMYECKHX BBIPAKEHHH,
WCIOJIb3YSl 3aKOHBI anreOphl JOTUKHU; ONpPeNeNsaTh KpaTdyaliiuii myTh BO
B3BEIICHHOM Tpade M KOJIMYECTBO MyTeH MEXIy BepIIMHAMHU

OPHUCHTHPOBAHHOT'O alTUKIINICCKOTO rpa(pa




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATUYECKHE MOJEIN IS
aHaM3a 00bEKTOB U MPOIIECCOB: (HOPMYIUPOBATH LIETh MOACITUPOBAHNUS,
BBINIOJIHATh AHAJIU3 PE3YJIbTATOB, MIOJYYEHHBIX B XOAE€ MOJEIUPOBAHUS;
OIICHUBATh AJCKBAaTHOCTh MOJEIH MOJCIHPYEMOMY OOBCKTY WU
MPOLECCY; MPEIACTABIATh PE3YJIbTAThl MOJCIMPOBAHUS B HATJISAIHOM

BUIE

2.2

YMmeHue kiaccu(UIMpOBaTh OCHOBHBIE 3aJlauyd  aHajiM3a JIaHHBIX
(mporHo3WpoBaHHMe,  KJIAacCH(UKAIMA,  KJIACTepH3alus,  aHaJH3
OTKJIOHEHUI1); IIOHUMATh TOCIIEI0BATEIIFHOCTD PEIICHHS 33134 aHaIH3a
JAHHBIX: COOP IEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA Ka4eCTBA JaHHBIX,
BBIOOp M (MJIM) TOCTPOCHHME MOJENH, IpeoOpa3oBaHUEe JaHHBIX,

BU3yaJIn3alusd JaHHBIX, HHTCPHIPCTALU PE3YJIbTATOB
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YMmenue  ompenensitb  MHGOPMALMOHHBIE  O0OBEM  TEKCTOBBIX,
rpa¢puueckux M 3BYKOBBIX JAaHHBIX @pU 3aJaHHBIX [apameTpax
JTUCKpEeTU3ali. YMEHHE OINpPEAeNsATh CPEAHIO CKOpPOCTh Iepeaadu
JaHHBIX, OLIEHMBAaTh M3MEHEHUE BPEMEHM IE€pelayd NpU HW3MEHEHUU

HH(bOpMaHHOHHOTO 00BéMa JAaHHBIX U XapaKTCPUCTUK KaHAJIa CBA3U
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YMeHue CTpOouTh KOJ, OOECHEeYMBAIOIMINNA HAWUMEHBIITYI) BO3MOXKHYIO

CPCAHIOI0 JJINHY COO6H_IGHI/I$I npu W3BECTHOM 4acTOTE CUMBOJIOB

2.5

YMeHHe HCHOIb30BaTh IPU PELICHUU 3a1ad CBOMCTBA IO3ULMOHHOMU
3alMCH YUCEJI, AITOPUTMBI ITOCTPOCHHS 3aIIMCH YMCJIa B MO3UIIMOHHOU
CHUCTEME CUHMCJIEHUS C 3aJJaHHBIM OCHOBAaHHWEM M MOCTPOECHUS YHCIIA 10
CTPOKE, COJEPKAlICH 3alUCh HTOrO YHUCIA B IO3MIMOHHOW CHCTEME
CUMCIICHMSI €  3aJaHHBIM  OCHOBAHMEM; YMEHHE  BBINOJIHATH

apI/I(l)MeTI/I‘IeCKI/IC Oo1Iepanvu B IMTO3UIUOHHBIX CUCTEMAX CUUCIICHUS

2.6

YMeHHe CTpOUTh JIOTMYECKOE BBIPAKEHHE B JAUIBIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHbIX ¢dopMax MO 3aJaHHON Tabiuie
WCTUHHOCTH; HCCIEAOBaTh OOJACTh HWCTUHHOCTH BBICKA3bIBAHUS,

COACPKAIICTO NEPEMECHHBIC, pCHIATE HECJIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHHe pemarb alrOpUTMHUYECKHE 3aJa4d, CBA3AHHBIE C aHAJIU30M
rpa¢oB (3a4a4M MOCTPOSHHS ONTUMAIIBHOTO IYTH MEXIy BEpIIMHAMHU
rpada, onpeeneHus KOJIMYeCTBa pa3InYHbIX ITyTel MEXy BepIIMHAMU

OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada)

2.8

YMeHue UCosb30BaTh AEPEBbs IIPU aHAIU3E U TIOCTPOECHUU KOJIOB U JJIs
IpeJCTaBlIeHUs apu(METUUECKUX BBIPAXKEHHUM, MPU pEUIeHUH 3aaady
IIOMCKAa U COPTUPOBKH; YMEHHE CTPOUTH AECPEBO HIPBI 110 3aJaHHOMY

AJIrOpUTMY, p33pa6aTBIBaTb 1 000CHOBBIBATH BBIUTPBINIHYHO CTPATCTHUIO




UTPBI

2.9

YMmenune AHAIIM3UPOBATL AJITOPUTMBI C HCIIOJB30BAHUEM Ta6J'II/III
TPACCUPOBKU, OIIPCACIIATH 0€3 UCIOJIL30BaHMS KOMIIBIOTCPA PC3YyJIbTAaThbl
BBITIOJIHCHUS HECJIOXKHBIX IMPOrpaMM, BKIIHOYAIOMIUX HUKIIbI, BETBJICHUA

H IOAIIPOIrpaMMBbl, ITPH 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpeaensaTh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QJITOPUTMOB (CYMMHUPOBaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE ANTOPUTMBI, JBOWYHBIA IMOHWCK) M NPUBOAMUTH MPUMEPHI
HECKOJIbKMX aJITOPUTMOB pa3HOM CIOKHOCTU U pEUICHUS OIHOM

3a1aun

2.11

Brnagenne yHUBEpCaTbHBIM SI3BIKOM MPOTPAMMHUPOBAHHUS BBICOKOTO
ypoBas (ITackanb, Python, Java, C++, C#), mpeacraBieHUsIMHU 0 0a30BbIX
TUTIAX JJAHHBIX U CTPYKTYpax JaHHBIX; YMEHHE MCIIOIH30BaTh OCHOBHBIC
VOPAaBISIONUE  KOHCTPYKIIMHM;  YMEHUE  OCYIIECTBIATh  aHAIU3
NPEUIOKEHHOW  MPOTpamMMbl:  ONpPEAeTSATh  PEe3yNbTaThl  PabOTHI
NIPOTPaMMBbI TIPU 33JJaHHBIX UCXOJIHBIX JAHHBIX; ONPENENATh, TP KaKHX
WCXOJHBIX JAaHHBIX BO3MOXKHO TITOYYCHHE YKa3aHHBIX pPe3yJIbTaToB;
BBISIBJISITH JJAHHBIC, KOTOPBIE MOTYT MPHUBECTH K OIIMOKe B padoTe
nporpaMMmbl;  (OpPMYIUPOBaThH  NPEUIOKEHHS MO  yIy4YlICHHIO

IMpOrpaMMHOI0 KoJa

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM IS WM3Y4YEHHUS SI3BIKE
nporpammupoBaHusi Beicokoro ypoBHs (Ilackams, Python, Java, C++,
C#)  TumOBBIE  aNTOPUTMBI  OOpPaOOTKM  YHCEN,  YHCIIOBBIX
MOCTIEIOBATEIPHOCTEH M MAaCCHUBOB: IMPEJCTABICHHE 4YHUCIIa B BHJE
Habopa TMPOCTBIX COMHOMKUTENEH; HAXO0XKACHHE MaKCUMalbHON
(MuHUMATBHON) TGPl HATYPATBLHOTO YHCIIA, 3aIMCAHHOTO B CHCTEME
CUMCJICHHSI C OCHOBaHHMEM, HE TpeBblmammmM 10; BbeUHCICHUE
000OMIEHHBIX XAapPAKTEPUCTHK JIIEMEHTOB MAacCHBAa WM YHUCIOBON
MOCIIEI0BATEIbHOCTH (cyMMBI, MIPOU3BEICHUS CpeIHEro
apu(MeTUYeCcKoro, MHHMMAJIBHOTO M MaKCHMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJb30BaTh B MPOTrpaMMax
JaHHBIE PA3JIMYHBIX TUIIOB C Y4ETOM OrpaHWYCHHM Ha JMAana3oH HX
BO3MOXKHBIX 3HAYCHHM, MPUMEHATH MPH PEIICHUU 3a/Jad CTPYKTYpPbI
TaHHBIX (CIHUCKH, CJIOBAapH, CTEKH, OYEpPeIH, ICPEBbs); TPHUMCHATH
CTaHJapTHBIE U COOCTBEHHBIE MOANIPOTPAMMEI JIJIs1 00paOOTKH YHCIOBBIX
JTAHHBIX U CUMBOJIBHBIX CTPOK; UCTIOIB30BaTh MIPH Pa3pabOTKe MporpaMm

OMOIMOTEKH TOAMPOTPAMM; YMEHHE HCIIOJIb30BaTh CPEJCTBA OTIAIKU




IporpaMM B CpeJie MPOrpaMMHUPOBAHUS

YMmenune HCIIOJIB30BaTh OJICKTPOHHBIC Ta6J'II/H_II)I JJIA aHalIm3a,

npeCTaBiIeHNss U 00pabOTKM JaHHBIX (BKJIIOYasi BEIOOpP ONTUMAIBLHOTO

2.13 peleHus, moadop JTUHUM TPEHJA, pellieHHe 3a7ay MPOrHO3UPOBAHUS);
YMEHHE HCIIONb30BaTh TAOIMYHbBIC (pPENAHOHHbIC) 0a3pl JaHHBIX |
CTIIPaBOYHBIE CHCTEMBI
VYMeHne OpraHM30BBIBATH JINYHOE HWH(POPMAIIOHHOE MPOCTPAHCTBO C
5 14 UCTIONIb30BaHUEM  PA3NIMYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHH;

NOHUMaHHE BO3MOXHOCTEH IU(PPOBBIX CEPBUCOB T'OCYIapCTBEHHBIX

ycIyT, LU(POBEIX 00pa30BaTEIbHBIX CEPBUCOB




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
IO HTH®OPMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 [{udposas rpaMOTHOCTH

OCHOBHbIE TEHACHIIMYU Pa3BUTHS KOMIBIOTEPHBIX TeXHOJIOTUM. [lapaniensHbie
1.1 BbIYKCIICHHS. MHOTONPOLIECCOPHBIE CUCTEMBI. PacnipenenéHnbie

BBIYMCIIUTEIIbHBIE CUCTEMBI U 00pa00TKa OOJIBIINX TaHHBIX

[IpuHIUITBI TOCTPOEHUS W allapaTHble KOMIOHEHTHI KOMIIBIOTEPHBIX CETEH.
12 CereBbie mportokonbel. Cetb WHrepHer. Agnpecauus B cetu VHTepHeT.
[Tporokonsl cteka TCP/IP. Cuctema nomenusix uMéH. Pa3nenenue [P-cetn Ha

noACCTHU C TIOMOIIBIO MaCOK HOI[CCTCI71

daiinoBas cucrema. Ilouck B ¢aitnoBoii cucteme. IlpuHIuNIbI pa3MerieHus u
1.3 WMEHOBaHMs (HaiyoB B JgosroBpeMeHHOW mamsatu. [1laGmonbl it omucaHus

rpynn (aiiaos

14 CkopocTh mepefaud JaHHBIX. 3aBUCUMOCTb BpPEMEHM IHepeJaud  oOT

MH(POPMALMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

[udposanue nanupix. CUMMeTpUYHbIE U HecuMMeTpuuHble UG psl. [Hndpe
1.5 npoctoii 3amensl. udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Konpl, mo3Bosstomue oOHapy>KUBaTh U UCHPABIATH OLIIMOKH, BO3HHKAIOIINE
1.6 npu nepegade AaHHbIX. Paccrosnue Xsmmunra. KogupoBanue ¢ moBTopeHUEM

ouroB. Komer XoMMuHra

2 Teopernueckre 0OCHOBBI HH)OPMATHKH

JlBonyHoe  koaupoBaHue. PaBHOMEpHbIE U HEpaBHOMEpPHbIE  KOJBI.
)1 JexonupoBaHue cOOOIIEHUH, 3aITMCAHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue ®ano. [loctpoeHne 0HO3HAYHO ACKOAUPYEMBIX KOJIOB C IIOMOIIBIO

JepeBa

TeopeTnueckne TOIXOIbI K OILIGHKE KonmuecTBa wuHpOpManuu. EXuHUIEI
29 U3MEpeHHs KojimyecTBa HHGopMaruu. AJdaBUTHBIA TOAXOA K OICHKE
KonudecTBa WH(opMmanuu. 3akoH aaauTUBHOCTH uHpopmanuu. Dopmyna

Xaptiau. Uadopmanus u BepostHocTs. Dopmyia LllenHona

Cucremsl cuucienus. Pa3BEpHyTas 3amuch LEIBIX W JAPOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cumciacHusa. CBOICTBA MO3UIIMOHHON 3alKiCH 4YHCIIA:
2.3 KOJIMYECTBO IUGp B 3aMHCH, MPU3HAK JEIMMOCTH YHUCIIa HA OCHOBAHHUE CUCTEMBI

CUHUCJICHUA. AJ'IFOpI/ITM nepeBoja Mnejoro 4ucjia us3 P-udgHO#i cHCTEMEI

CUMCIICHUS B JIECATUYHYIO. AJITOPUTM MepeBoa KOHeUYHOW P-uuHoil npoOu B




JECATUUHYI0. AJITOPUTM IMEpPEeBO/AA LEJIOr0 YHUcla U3 JECATHUYHOM CHCTEMBI
cuncienus: B P-nunyro. IlepeBon koHEyHOH aecATHUHON ApoOu B P-munyto.
JIBonuHas, BOCbMEpHUYHAs U IIECTHAALATEPUYHAs CUCTEMBI CUMCIICHUS, CBA3b
MEXIy HHMMU. Apudmerndeckue omnepanyd B MO3MLMOHHBIX CHCTEMAax

CUHUCJICHUA
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TponvHass ypaBHOBELICHHAs CHCTEMA CUMCICHUSA. JIBOMYHO-IECATUYHAsS

CHUCTEMA CUHCICHUA

2.5

KomupoBanue tekctoB. KommpoBka ASCII. OnHobGailTHbIE KOIUPOBKHU.
Crangapt UNICODE. Komuposka UTF-8. Onpenenenne nHGOPMAMOHHOTO

00BEMa TEKCTOBBIX COOOILIEHUNA

2.6

KonupoBanne  m3oOpaxenuil.  OneHka  MHPOPMALMOHHOTO  00BEMA
rpadMuecKuX JaHHBIX NPU 3aJaHHBIX pa3pelleHHH U TIIyOMHE KOAMPOBAHUS
usera. L{BetoBbie monenu. Koauposanue 3Byka. OueHka MH(DOPMALIMOHHOTO
00BéMa 3BYKOBBIX [JAaHHBIX TMPU 3aJaHHBIX YaCTOTC JUCKPETU3ALUU U

pPaspAaAHOCTH KOAUPOBAHHUA

2.7

AnreOpa noruku. IloHsITHE BBICKA3bIBaHUS. BbICKa3bIBaTENbHBIE (OPMBI
(mpeaukaTsl). KBaHTOPHI CyI1eCTBOBAHUS M BCEOOIIIHOCTH.

Jlornueckue omnepamuu. Tabmuikl MCTUHHOCTH. Jlormyeckue BBIPAKEHUS.
Jlormueckne ToxknmecrBa. Jlornmueckume omepauuu M ONEpalMU  HAJ
MHOKECTBaMHU.

3akoHbl anreOpbl JOTUKHU. OKBHBAJICHTHBIE MPeoOpa3oBaHUS JOTUYECKUX
BbIpaXK€HM. JIornyeckue ypaBHEHHS U CUCTEMbl YPaBHEHUH.

Jlornueckne QyHKIMU. 3aBUCUMOCTH KOJIMYECTBA BO3MOKHBIX JIOTMUECKHUX
GYHKIUI OT KOIMYeCTBa apryMEHTOB.

Kanonmnueckue Gpopmbl TOrHUECKUX BBIPAKEHUN

2.8

COBCpIJ_IeHHLIC AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (I)OpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HUCTHHHOCTH

2.9

Jlornueckue »snemMeHThl B cocTraBe KommbtoTepa. Tpurrep. Cymmarop.
MHoropa3psaaabiii cymmaTop. [locTpoeHne cxeM Ha JIOTHYECKUX 3JIEMEHTAaX 10
3aIaHHOMY JIOTUYECKOMY BBIPOKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO

JIOTUYECKOI cXeMe

2.10

Mopenu u monenupoBanue. llenmn MopenupoBaHus. AJIEKBAaTHOCTh MOJEIH
MOJICIUPYyEMOMY 00BEKTY WK Tiporeccy. DopManu3anus NPUKIaIHbIX 33/1a4.
[IpencraBieHre pe3yibTaToOB MOJAETUPOBAHUS B BHUAE, YAOOHOM IS
BOCIIPUATHSL 4eJOBEeKOM. ['paduueckoe TpencTaBICHHE JTaHHBIX (CXEMBI,

TaOIUIIBI, TpaduKN).

2.11

HpeHCTaBHGHI/Ie OEJIbIX YHCCI B MNaMATH KOMIIBIOTCPA. Ol’”paHI/I‘IGHHOCTB

Juarna3oHa 4YuCel IMPU OrpaHUYCHUU KOJIMYCCTBA pa3psaaoB. HepeHOHHeHI/Ie




paspsjHOi ceTku. be33HakoBbIE W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN TOMTOJTHUTENBHBINA KOJI OTPULIATEIIbHBIX YUCET.

[TobutoBeie moruyeckue omepanuu. Jlormueckuid, apupMETHUECKUd U
nukimueckuii casuru. llludpoBanue ¢ mnomompl0 MOOMTOBOW OIEpanyuu

«uckirovaroiiee MJIN

2.12

[IpencraBieHue BEIECTBEHHBIX YHCEN B TaMSATH KOMITbIOTEpa. 3Hauallas 4acTb
U TOpsIOK yMcia. Jlmama3oH 3HaUYEHWH BENIECTBEHHBIX uwncen. [Ipobmembl
XpaHEHMs BCILECTBCHHBIX YMCEJ, CBSA3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsnoB. BelonHeHne onepanuii ¢ BENICCTBCHHBIMU YMCIIAMH, HAKOILJICHHUE

OILINOOK IIPpH BBIYUCIICHUAX

2.13

I'padpr. OcHoBHbie moHsTHA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
mMarpul, CMCXKHOCTH, BECOBBIX MAarpul, CIIMCKOB CMCKHOCTH. Pemmenue
AITOPUTMUYECKUX 3a/1ay, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTPOCHHE
ONTUMAIILHOTO IYyTH MEXIy BepmiuHamMu rpada, OmpeleieHHue KOJINYeCcTBa

pa3IMuYHbIX MyTeH MEXIy BEpUIMHAMH OPUEHTHUPOBAHHOTO AlMKINYECKOTO

rpaga)

2.14

HepeBbsa. bunapnoe paepeBo. [lepeBbs mowmcka. CrocoObl 0o0xoma aepena.
[IpencraBnenue apudMeTHUECKUX BBIpAXKEHUH B BUE AepeBa. Vcnonap3oBanne

rpadoB U 1epEeBbEB MPHU ONKUCAHUH OOBEKTOB U IPOLIECCOB OKPYIKAIOIIET0 MUPA

2.15

JlMcKpeTHBIE UTPHI IByX UTPOKOB C OJIHOM nHpopmanueit. [loctpoenue nepesa
nepebopa BapUAHTOB, OINHUCAHHWE CTPAaTeTMH UIPbl B TaOIUYHOM (opme.

BobIurpeliiiiabie ¥ IpOUTPHILIHBIE TO3UIUU. BRIUTPHIIIHBIE CTpaTeTuu

2.16

CpenctBa  HCKYCCTBEHHOTO  WHTeNUIeKkTa. WaeHTHUKanus U MOUCK
n300paxxeHui, pacro3HaBaHue Jull. Vcrnonb3oBaHHe METO0B HCKYCCTBEHHOTO
UHTEJJIEKTa B oOyvaromux  cuctemax.  Mcnonp3oBaHuME — METOJOB
HCKYCCTBEHHOT'O MHTEJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. HelipoHHble

CCTHU

ANTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

cDOpMaJ'II/I?»aI_II/ISI MOHATHA aJITOPHUTMA. Mamuna TLIOpI/IHFa KaK YHUBCPCaAJIbHAA

MOJIEJIb BEIYNUCIIEHUN

3.2

OlLleHKa CJIOKHOCTH BbIYUCIICHUH. BpeMs paGoTel m 00BEM HCTHOIB3yeMOU
MaMaTH, WX 3aBUCHMOCTh OT pa3Mepa HCXOAHBIX MaHHBIX. OIleHKa
ACUMIITOTUYECKON CIIOKHOCTU aJITOPUTMOB. AJITOPUTMBI TTOJTMHOMHAIBHOM
cnoxHoctu. [lepebopubie anroputmbl. [Ipumepbl pa3iaMyYHBIX aAJITOPUTMOB

pemicHuA OHHOﬁ 3a/ladu, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDb

3.3

OmnpezneneHre BO3MOXHBIX PE3YyJbTaTOB pabOThl MPOCTEHIINX aITrOPUTMOB

YHOpaBJICHUA HUCIIOTHUTCIIIMUA W BBIYUCIIMTCIBHBIX aJITOPUTMOB. OnpeneHeHHe




MCXOHBIX TaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOyeMblii pe3yJIbTaT

3.4

ANTOpPUTMBI 00pa0OTKHM HATypaIbHBIX YHUCEIN, 3alMCAHHBIX B IMO3HIIMOHHBIX
CHUCTeMaX CYHCIICHUS: pa30MCHHME 3aliCH YWCcia Ha OTACIbHBIC MHQPHI,
HAXO0XJICHWE CYMMBl U TpOU3BEIeHUS IUdpP, HAXOKICHHE MaKCHMAaIbHOU
(MUHUMATBHOM) THQPHI.

[IpencraBieHue ymcia B BUAC HAaOOpa MPOCTBIX COMHOMKHUTEICH. AJTOPUTM
OBICTPOTO BO3BEIEHHS B CTENEeHb. [IOMCK TPOCTBIX YHCEN B 3aJaHHOM

Auarna3oHe € IOMOUIbIO AJITOpHUTMa «PCUICTO 9paTOC(1)eHa»

3.5

MHOFOp%pSII[HBIC OCJbIC YKUClia, 3ada4n JIIMHHOM apI/I(I)MCTI/IKI/I

3.6

SA3pik nporpammuposanus (ITackans, Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOUMCIIEHHBIE, BEIIECTBEHHbIE, CHUMBOJbHbIE, JIOTH4Yeckue. BeTBieHus.
Crnoxuble ycnoBus. Lukmst ¢ ycnoBuem. LIUKIBI 110 IEpeMEHHOM.

O06paboTka maHHBIX, XpaHAImxcs B (ainax. TeKCTOBbIE U TBOMYHBIC (aiiIIbI.
daiinoBeie nepeMeHHble ((aiinoBeie ykazatenu). Urenue u3 aiina. 3anuch B
dariin.

Pazbuenue 3amaun Ha moa3anaqu. [loamporpammel (mporeaypsl U PyHKITUN).

Hcnonp30BaHue CTaHAAPTHON OMOIMOTEKH SA3bIKa IPOTPAMMHUPOBAHHS

3.7

Pekypcus. PexypcuBHble nmpoueaypsl U ¢yHkuu. VMcnons3oBanue creka Jist

OpraHU3alu PeKypCUBHBIX BBI30BOB

3.8

YucnenHsle MeToipl. TouHOE U MPUOMMHKEHHOE pelieHus 3aaauu. YucienHoe
pelleHre ypaBHEeHUH C MOMOUIbIO 1Mojadopa mnapaMerpa. YUCIeHHbIE METO/bI
pelieHusl ypaBHEHUH: MeToj Imepebopa, METOA TMOJOBUHHOIO JIENICHHS.
[Tpubmmk€HHOE BHIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miuomanaeit puryp c
MIOMOIIbIO YHCJIEHHBIX METOJO0B (METOJ NMPSAMOYIOJIbHUKOB, METO/I Tparenuil).
[Touck makcumyma (MuUHMMyMa) (GYHKIMHA OJHOM TEPEMEHHOW METOAO0M

IIOJIOBHMHHOI'O ACJICHUA

3.9

OOpaboTka  CHMBOJIBHBIX  JIaHHBIX.  BcTpoeHHble  QyHKIOMM  s3bIKa
MPOrpaMMHUPOBAHUS i  OOpaOOTKH CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBIEHUI CHUMBOJA B
CTpOKe, pa30ueHHe CTpPOKHM Ha CJOBa IO MPOOETbHBIM CHMBOJIAM, IOUCK
MOJICTPOKH BHYTPH JJaHHOM CTPOKH, 3aM€HA HalJACHHOM NOJCTPOKH Ha IPYTYIO
cTpoky. ['eHeparnusi Bcex CIIOB B HEKOTOPOM ajdaBUTE, YAOBIETBOPSIOLINX
3aJaHHBIM orpaHuuyeHusiM. [IpeoOpa3oBaHue 4uciia B CUMBOJBHYIO CTPOKY H

o0paTHO

3.10

MaccuBbl U IIOCJIEAOBATENBHOCTA 4YHCEN. BpluuciieHue 000OMEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MAacCHMBa WJIM YHCIOBOM MOCIEAOBATEIbHOCTH
(CyMMBI, TIPOM3BEICHHS, CPEIHEro apu(PpMETHISCKOTO, MHHHMAIBHOTO U

MAaKCUMaJIbHOI'O JJIECMCHTOB, KOJMYCCTBA OJBJICMCHTOB, YIOBJICTBOPAIOMIUX




3aJJaHHOMY YCIIOBUIO). JIMHEWHBIM TOWCK 3aJaHHOTO 3HAYCHUS B MACCHBE.
ANTOpPUTMBI pabOTHI C AJIEMEHTAaMU MacCHBa C OJHOKPATHBIM MPOCMOTPOM
maccuBa. CopTupoBka ogHOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKH
(MeTonm Ty3bIpbKa, METOJ BBIOOpA, COpTHUpOBKa BcTaBKamu). COpTHpOBKa
cnustHAeM. beictpas coprupoBka MaccuBa (anroputM QuickSort). J[BowdHBIM

IMOUCK B OTCOPTUPOBAHHOM MACCHBC

3.11

JIBymMepHble MacCUBBI (MaTpuIlbl). AJTOPUTMBI O0pPaOOTKH JIBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO UHCJIOBOIO MaccuBa IO 3aJaHHBIM
IpaBUJIaM, IIOUCK JIEMEHTA B IByMEPHOM MAacCHBE, BBIYMCICHHE MaKCUMyMa
(MMHMMYyMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, [IEPECTAHOBKA CTPOK

U CTOJIOIIOB IBYyMEPHOTO MacCHBa

3.12

CnoBapu  (accouuaTHBHBIE  MAacCUBBI, OTOOpa)keHHs).  X3II-TaOJIMLBI.

HOCTpOQHI/IG aﬂfbaBI/ITHO-‘-IaCTOTHOFO CJIOBaps U1 3aJaHHOT'O TCKCTA

3.13

Crexku. AHaNM3 TPaBUIBHOCTH CKOOOYHOTO BBIpaXEHUS. BrluncieHne
apu(METHUECKOT0 BBIPAXKEHUS, 3alIMCAHHOT0 B TOCTPHUKCHOH popme.

Oqepezu/l. Hcnons3oBanne oucpcan il BPCMCHHOI'O XpaHCHUA TaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMANIBHOTO OCTOBHOTO JI€peBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTHUpOBaHHOTO Trpada. KomuuecTBo pazmuuHbIX
nyTed MeXay BepIIMHAMU OpPUEHTHPOBAHHOIO aLMKIMYEecKoro rpada.

Anroput™m JleMKCTpbI

3.15

HepeBps. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. /IBOoM4HBIE
(Ounapubie) nepeBbsi. [locTpoeHue aepeBa A 3alaHHOTO apUPMETHUECKOTO
BbIpa)keHUs. PekypcuBHbIe anroputmsl 006xoja aepesa. Vcnoabp3oBaHue creka

W ouepeau s 00xoa epena

3.16

JuHamuueckoe nNporpaMMHUpPOBaHUE KaK METOJI PELICHMS 3a/1a4 C COXPaHECHUEM
IPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJauyM, pelIaeMble C  [OMOILBIO
JUHAMUYECKOTO MPOrpaMMHPOBAHUS: BBIUYMCICHUE DPEKYPCHUBHBIX (DYHKITHIA,

MOACYET KOJIMYECTBA BAPHUAHTOB, 3a1a41 OIITUMU3allUN

3.17

[Tonsitue 06 OOBEKTHO-OPUEHTHPOBAHHOM MpPOrpaMMHUpOBaHUN. OOBEKTH U
kiacchbl. CBOMCTBa U MeTO/bl 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIU3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO ITOJIXO/A.

WNukancynsanus, HacieaoBaHue, NoJIuMophu3m

WNHupopmalinoHHbIE TEXHOJIOTUN

4.1

AHamu3 naHHbIX. OCHOBHBIE 33Jaud aHalIM3a JAHHBIX: INPOTHO3UPOBAHUE,
KJIaccuuKkanus, KiacTepusanusi, aHaau3 oTkiIoHeHuil. [locienoBaTenbsHOCTh
peleHus 3a1a4 aHaJInu3a JaHHbIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OLICHKA

KadyecTBa JAaHHBIX, BHIOOP W (WJIM) IMOCTPOCHHE MOJIEIH, TpeoOdpa3oBaHUe




JTAHHBIX, BU3YaJIM3alUsl JaHHBIX, HHTEpIpeTanus pe3yapTaToB. [IporpamMMusie
cpenctsa U MHTepHeT-cepBHUCHl Uii 00paOOTKM U TPENCTABICHUS JaHHBIX.

bonpime nannpie. MalmmHHOE o6yquI/Ie

4.2

AHan3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaOnul. BeluncieHue cyMMmsl,
cpemHero  apupMETHYECKOro, HauOOJIbIIET0 (HAMMEHBINETO) 3HAYCHUS
nuanazoHa. Beruucnenue ko3dduuumenta xoppeiasiiuy IBYX PSAIOB JaHHBIX.
[Toctpoenue cTonbuaThiX, JUHEHYAThIX U KpyroBbix auarpamm. [loctpoenue
rpapukoB  ¢ynkuuid. Ilogbop  nuHMM  TpeHOga,  pelieHue  3a7ay
IIPOTHO3MpOBaHus. Pemenue 3a1ay ONTHMH3aLIMU C TIOMOIIBIO AJIEKTPOHHBIX

TadJIMIL

4.3

Juckperuzanusi Tpu  MaTEeMAaTUYECKOM MOJEIUPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MojenupoBaHue IBIKEHUS. MoenupoBaHie OHOIOTHYECKIX
cucteM. MareMaTU4eckie MOJEIU B OSKOHOMHUKE. BblunciuTenbHble
AKCHEPUMEHTHI ¢ MojemsiMu. OOpaboTka pe3ynbTaToB 3KCIepUMEHTa. MeTos
HAaUMEHBIIUX KBagpaToB. OIlLIEHKA YHCIOBBIX IMapaMETPOB MOJECIUPYEMBIX
O00BEKTOB M TMpPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH MO pe3yibTaTam

OKCIICpUMCHTA

4.4

BeposiTHOCTHBIE ~ MOAEINH. Meronst  MonTte-Kapio. WmuranmonHoe

MoenupoBanue. CUCTEeMBI MACCOBOTO OOCITYKHUBaHUS

4.5

Tabnuunpie (pensiuoHHBIE) 0a3bl MaHHBIX. Tabmuia — MpeacTaBICHUE
CBeJIeHUI 00 oMHOTUITHEIX 00bekTax. Iloie, 3anuck. Kimrou Tabaumel. Padora ¢
roToBOH 0a30i NMaHHBIX. 3amoiHeHue 0a3bl NaHHBIX. [IOMCK, COPTHpPOBKa U
¢bunbTpanus 1aHHBIX. 3alPOCHl HAa BRIOOPKY JAaHHBIX. 3allpOChl ¢ TapaMeTpaMH.
Brruncnsiembie mosis B 3apocax.

MHuoroTtabnuunbie 6a3bl JaHHBIX. TUIBI CBS3eW MEXIy TaOiauamMu. BHemHui
kmod. LlerocTHOCTh 6a3bl JaHHBIX. 3ampockl K MHOrOTabIMYHBIM 0azam

JTaHHBIX

4.6

TekcroBbili mponeccop. CpeacrBa MOMCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHbIE  TEKCTOBbIE  JOKYMEHThl. CHOCKH,
ornapnenue. [IpaBuima  IUTHPOBAHUS  HUCTOYHMKOB M O(OPMIICHUS

ounbmuorpaduUecKux CChIIIOK




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

* Uadopmaruka (B 2 yacTsx); 10 kiacc. yrmybnennoe o0yuenue [lomnsikos
K.1O., Epemun E.A. O61iecTBO ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO
«BMHOM. JlabopaTopus 3HaHMI»; AKIMOHEpHOE 001ecTBO «M31aTenbCcTBO
«IIpocseuieHue

* Undopmatuka (B 2 yactsix); 11 knace. yriuyoneHHoe oOydyenue [lomnskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BUHOM. JlabopaTopus 3HaHMi»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJA
Nudopmatuka. YMK nns crapuieit mkonst: 10 — 11 knacest (PI'OC).

Metoaudeckoe nmocooue 1ist yuuress. Y ryOaEéHHbIH ypOBEHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://resh.edu.ru/

https://mob-edu.ru/

https://uchi.ru/
https://foxford.ru/

http://www.yaklass.ru/
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