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c.Komenkn 2025

HOACHUTEJBHAS 3AIIMCKA

IIporpamma no uHpopmatuke (yriryOJ€HHBIM ypOBEHb) Ha YPOBHE CPEAHETO
obmiero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3ylbTaTaM
OCBOGHHUS OCHOBHOW  00pa3oBaTENbHOM  MPOrpaMMbl  CPEAHETr0  OOIIEro
oOpazoBanus, npeacraBieHHsix B PI'OC COO, a taxxke (enepanbHoi padouei
pOTrpaMMbl BOCTIUTAHHS.

[IporpaMmma 1o wuHpopMaTuKe HAET MNPEACTABICHHE O UENIax, oOuei
CTpaTernd OOy4YeHHs, BOCHHMTAHHUS M Pa3BUTUS OOYYAIOIIUXCS CpENCTBaMU
yuebHoro npeamera «MudopmaTuka» Ha yriyOn€HHOM YpPOBHE, YCTaHABIMBAET
00s13aTenbHOE IPEIMETHOE COoZIepKaHue, peyCMaTpUBAET €ro
CTPYKTYypUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAeNsieT paclpeeleHue ero
1o kjaccaM (rogam M3ydeHusi), 1aéT MpUMEpPHOE pacipeieleHne y4eOHbIX 4acoB
0 TEMAaTUYECKUM  pazjernaM Kypca U PEKOMEHJIyeMyk (IIPUMEPHYIO)
MOCTEOBATEIBHOCTh ~ MX  M3Y4YeHHs ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIPEAMETHBIX  CBSI3€M, JIOTUKM Yy4eOHOro Ipolecca, BO3PAaCTHBIX
0COOEHHOCTEH 00yUaromuXCsl.

[Iporpamma 1o uH(popMaTHKe ONpPEAEsIeT KOJINYECTBEHHbIE U KAU€CTBEHHbIE
XapaKTePUCTUKHU y4eOHOro MaTepuaia Jjs KaXI0ro rojga U3ydyeHusi, B TOM YHUCIIe
U1 COAEP KATEIBbHOIO HAMOJIHEHHUs] Pa3HOro BHJIA KOHTPOJIS (MPOMEXYTOUHOU
aTTeCTaLNH oOy4Jarommxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCcy/1apCTBEHHOM UTOroBoil arrectauun). IlporpamMma no nnpopmaTuke sBiseTCA
OCHOBOM [IJIl COCTaBJICHUS AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
HOYPOYHOI'0 IUIAHUPOBAHMSI Kypca YUUTEIIEM.

NudopmaTtuka B cpegaem od1ieM 00pa3oBaHUM OTPAXKAET:

CYyUIHOCTh HMH(OPMATHKM KaK HAyYHOM JAUCHUUIUIMHBI, HW3YyYarollen
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMAaTHU3aIMUA HHPOPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHS  WH()OpPMATHUKH, TPEXKAE  BCETO
MH(OPMALMOHHBIE TEXHOJIOTUH, YIIPABICHUE U COLUAIBHYIO CPEpPY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HWHPOPMATHKH ¥  HMH(DOPMAIIMOHHON
JeSITeIbHOCTH.

Kypc unpopmatuku 1jst ypoBHS cpenHero oOmero oopa3oBaHUsl SBIISETCA
3aBEpPIIAOIIMM 3TArlOM HEMPEPbIBHOM MOArOTOBKH OOydaromuxcst B 00JacTu
MHPOPMATUKK W WH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHHA, OMUpPAETCs
Ha CcojepKaHue Kypca MH(OPMATUKU YPOBHSI OCHOBHOI'O OOILEro 0Opa3oBaHUs U
OMBIT  TIOCTOSIHHOI'O  NPUMEHEHUs  HMH(OPMALHMOHHO-KOMMYHHMKAIIMOHHBIX



TEXHOJIOTU, JaéT TEOPETUYECKOE OCMBICICHHE, MHTEPIpPETAlni0 U 0000IIeHne
3TOTO OIbITA.

Pesynbrarel  yrayOn€HHOro ypoBHS M3y4eHHMs y4eOHOro mnpeaMmera
«uadpopmatuka» OpPHUEHTHPOBAHBI HAa TMOJTYYEHHUE KOMIIETEHTHOCTEH ISt
MOCJICYIONMIeH TPOPECCHOHATBLHOM JIEATCIbHOCTH KaK B paMKax JaHHOU
MPEIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ce04:

OBJIaJICHUE KJIIOYEBBIMU TMOHATUAMH M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHash 00JiIacTh, PACMO3HABAHME COOTBETCTBYIOIIUX UM
NPU3HAKOB U B3aUMOCBSI3€H, CIOCOOHOCTH JEMOHCTPUPOBATh Pa3IMYHbIE TIOXOIbI
K U3YyUYEHUIO SIBJICHU, XapaKTEePHBIX ISl ©3y4aeMOU peIMETHON 00JacTH;

YMEHUE pEellaTh THUIOBbIE MPAKTUYECKUE U TEOPETHUYECKUE 3a/1auH,
XapaKTepHbIE U UCIOJIb30BaHUS METOJOB U HMHCTPYMEHTapusi JIaHHOU
IpeaMEeTHON 00J1acTH;

HaJIMYUE TMPEACTABICHUN O JAHHOW MPEAMETHOM 00JIacTh Kak LEJIOCTHOM
Teopuu (COBOKYIMHOCTH TEOPH), OCHOBHBIX CBA3SX CO CMEXKHBIMU 00JIACTIMHU
3HaHUM.

B pamkax yriyOn€HHOro ypoBHS M3ydeHHs MH(GOPMATUKU OOECHeurBaeTCs
I[eJICHAIIpaBJIeHHAsl MOATOTOBKAa OOYYaIOUIMXCs K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusXx  MNpOPECCHOHATILHOIO  O0pa3oBaHUs MO  CHEUUAIBLHOCTSM,
HEMOCPEJCTBEHHO CBA3AaHHBIM C LUQPOBBIMU TEXHOJOTMSMH, TaKUM Kak
nporpaMMHasi WHXeHepusi, HHPOpMAaIMOHHAs 0e30MacHOCTh, WH(OPMAIMOHHbBIC
CHUCTEMBbl M TEXHOJIOTMH, MOOWJIbHBIE CHUCTEMBbl U CETH, OOJbIINME JaHHbIE U
MallMHHOE O00y4YeHHE, MPOMBILUIEHHBIA HWHTEPHET BEIleW, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMH OECHpOBOJHON CBA3M, POOOTOTEXHHKA, KBAHTOBbHIE
TEXHOJIOTUH, CUCTEMBI PaCIpEACIEHHOIO0 PEecTpa, TEXHOJOTUU BHUPTYaIbHOW U
JIOTIOJITHEHHOW PEaJIbHOCTEM.

OcHoBHast 1enb u3yyeHuss yuyeOHoro mnpeamera «MHdopmaTuka» Ha
yriayoJIEHHOM  ypOBHE cpeaHero olmiero oOpa3oBaHus — oOOecIieueHue
JanbHENIIero pa3BuUTUS WHOOPMAIMOHHBIX KOMIETEHIMNA 00ydJaromierocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBHUSX Pa3BHBAIOIIETOCS WH(GOPMAIIMOHHOTO OOIIECTBA
M BO3pACTalOIIE KOHKYPEHIMM Ha pbIHKE Tpyaa. B CBs3M C 3TUM H3ydyeHUE
uHpopmaruku B 10—11 kiaccax gomKHO 00€CIeUnTh:

c(OpMUPOBAHHOCTb MHUPOBO33PEHUSI, OCHOBAHHOI'O HAa IOHMMAaHUU POJIU
uHPOpMATUKH, HMHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOT'0 U aJITOPUTMUYECKOTO MBIIILIICHUS;

c(hOpMHPOBAHHOCTh YMEHHUM pa3iaudarh (akThl W OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETh MX CBSI3b C KPHUTEPUSMH OLICHUBAaHUS M CBA3b



KPUTEPHEB C ONPENEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
000011aTh UHPOPMAITHIO;

c(OpMHPOBAHHOCTh  MPEJACTABIEHUH O BIUSHUUM  HMHGOPMAIIMOHHBIX
TEXHOJOTUHA Ha >KU3Hb 4YeloBeKa B OOIIECTBE, MOHMMAaHUE COIMAIBHOTO,
OKOHOMHYECKOTO, IOJIUTUYECKOr0, KYJIbTYPHOr'O, HOPUANYECKOrO, IPUPOIHOrO,
SPrOHOMHYECKOr0,  MEIULIHUHCKOTO U  (PU3MOJOTMYECKOrO0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

NPUHSITHE MTPABOBBIX M STUYECKUX ACTIEKTOB MHPOPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEM, BOBICYEHHBIX B CO3JaHUE U UCIIOIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCTpaHEeHnE HH(OpMALIY;

CO3/IaHHE YCIIOBUW NJii pa3BUTUS HABBIKOB YYEOHOW, MPOEKTHOM, HAYYHO-
UCCJIEIOBATEILCKOM M TBOPYECKON MEATETbHOCTH, MOTHBAIIMHM OOYYaIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHQopmaTtuka BBIIEISIOTCS YETHIPE
TEMAaTHYECKUX pa3aena.

Pazpnen «IludpoBass rpaMOTHOCTH» MOCBSUIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JIPYIHX 3JEMEHTOB IIM(PPOBOTO OKPYKEHHUS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIBb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padoTe B
cetu HHTEpHET M UCHOJIb30BAHUIO WHTEPHET-CEPBUCOB, HHPOPMALIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBBI HH(POPMATHKH» BKJIIOYaEeT B ce0s
MOHATUWHBIN anmapaT HMHQOPMATHKH, BOIPOCH KOIWPOBaHUA HH(OpManuy,
u3MepeHus: MHGOOPMALIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aJNreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJIETIUPOBAHHS.

Paznen «AaropurTmMbl M NPOrpaMMHPOBAHHE) HAIPABICH HA Pa3BUTHUE
ITOPUTMHUYECKOT'0 MBIIUICHHS, pa3paboTKy aJrOpUTMOB U OLIEHKY UX CJIO0KHOCTH,
(opMHUpOBaHNE HABBIKOB peaid3allid MPOrpaMM Ha S3bIKaX MPOrpPAMMHUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen «MH(popMauMOHHBIE  TEXHOJOIMM»  IIOCBALIEH  BOIIPOCAM
NPUMEHEHUS HHPOPMAIMOHHBIX TEXHOJIOTUH, PEATM30BAHHBIX B TMPHUKIIAJTHBIX
IIPOTrPaMMHBIX IIPOIYKTaX W MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 3a/1a4ax aHAIU3a
JAHHBIX, MCMOJIb30BaHUIO 0a3 JaHHBIX W D3JEKTPOHHBIX TAaOMUIl AJis pelleHUs
MPUKJIAIHBIX 3a]1a4.

B mpuBenénnom nanee copepxkanuu ydeOHoro mpeamera «MHopmaThkay
KYPCHBOM  BBIJIEJICHBl  JIONOJIHUTEIBHBIE TEMBI, KOTOPBIE HE BXOIAT B
00s3aTeNIbHYIO IPOrpaMMy OOy4EHHsI, HO MOTYT OBITh MPEI0KEHbI ISl U3YYEHUS
OTJIeTbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YyYaOIIUMCS.

VYrinyOnéHHbI  ypOBEHb U3Y4YE€HHUS HH(POPMATUKU PEKOMEHIYyeTCs ISl
TEXHOJOTMYECKOr0  NpOoQuisd, OpPUEHTHUPOBAHHOTO HA  HMHXKEHEPHYI0 U



UHPOPMAIIMOHHYIO C(epbl AESITeNbHOCTU. YTIyONEHHBIM YpOBEHb U3YUEHHUS
nH(pOpMaTUKHA 00ECIIEYMBAET: MOATOTOBKY OOYYarOlIUXCsl, OPUEHTUPOBAHHBIX Ha
CHenuaibHOCTU B 00JACTH HH(POPMALMOHHBIX TEXHOJOTMM M WHXKEHEpHbIE
CHELIMATIBHOCTH, YYacTHE B IPOEKTHOM U HCCIEA0BATENbCKOW JAESITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAINpPABICHUSAMU OTpacid HH(GOPMALUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIIMAAaX U clade
EnuHoro rocyiapcTBEHHOT0 3K3aMeHa o0 HH(POpPMaTHUKE.

[TocnenoBaTenbHOCT HU3Y4YEHHUs] TEM B Mpefesiax OJHOro roja oOydeHus
MOKET OBITh HM3MEHEHa MO0 YCMOTPEHHIO YUYWTENsl MHpU TMOATOTOBKE padoueit
MIPOrPAMMBI U TIOYPOYHOI'O MJIAHUPOBAHMSL.

OO6uiee yKco YacoB, PEKOMEHAOBAaHHBIX JIJIsl U3ydyeHus uHpopmaTuku — 136
yaca: B 10 xiacce — 68 gacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

MudpoBasi rpaMOTHOCTDH

TpeboBanus TexHWKH O€30MACHOCTM W TUTHUEHBI TIpu pabore ¢
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMU IU(PPOBOTO OKPYKEHUS.

[TpuHIUIBl pabOTHl KOMIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. APXHUTEKTYypa
don Heiimana. ABTOMaTHYECKOE BBINOJHCHHE IIPOTPAMMBI  IIPOIIECCOPOM.
OmneparuBHasi, MOCTOSHHAS W JOJTOBpeMeHHass mamsATh. OOMEH IaHHBIMHU C
moMoIIbI0 HH. KOHTpOiepsl BHEMIHUX YCTPOUCTB. [IpsiMoit 1ocTyIl kK mamsTH.

OCHOBHBIE ~ TEHACHUWHU  PA3BUTHS KOMIIBIOTEPHBIX ~ TEXHOJIOTHH.
[TapannenbHbie BBIYUCIICHUS. MHoromnpoueccopHbie CHUCTEMBI.
Cynepkommbiorepsl. PacnipenenéHapie BEIYUCIUTENBHBIE CHCTEMBI W 00pabOTKa
O0onpmIMX JaHHBIX. MoOOWIbHBIE LH(PPOBBIE YCTpOWCTBA MU HMX pPOJb B
KOMMYHHKAIIHSIX. BcTpoennsie KOMIIBIOTEPHI. MUKpPOKOHTPOJIIIEPHI.
Po6otuzupoBanHbie MPOU3BOICTBA.

[IporpammHuoe obecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bumbl
nporpaMMHoOro oOecrnedyeHuss U uUX HazHadeHue. OCOOEHHOCTH MPOrPAMMHOTO
oOecrieueHuss MOOWIBHBIX ycTpoicTB. IlapannenbHoe mporpaMMHUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OmepalnOHHbIE CHUCTEMBI. Y TUIIUTHI.
HpaviBepsl  ycTpoucTB. MHCTamsiuusda W JEUHCTAULALMUSA  OPOTrPaMMHOIO
obecrieyeHusl.

QaitnoBbie cuctembl. [IpuHIMIBI pa3MelleHrdss W UMEHOBaHus (aiyoB B
nonroBpeMeHHo namsatu. [llabnons! ayist onucanus rpynm ¢anios.

[Iporpammuoe obecnieuenue. JluneH3npoBaHue MPOrpaMMHOTO OOecTiedeHUs
u uudpoBbix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MIPOrPpaMMHOE
ob0ecnieuenne. KoMmMmepueckoe 1 HEKOMMEPUYECKOE MCIOIb30BaHUE MPOrPAMMHOIO
oOecrieueHuss W HUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOAATENbCTBOM Poccuiickon denepaninu 3a HEMMPABOMEPHOE MCIOJIb30BAHUE
MIPOrpaMMHOT0 o0ecTieueHust U U POBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOCHUS U aNNapaTHbIE KOMIOHEHTHI KOMITBIOTEPHBIX CETEM.
Cereblie nporokoisl. Cetb UHTEpHET. Anpecanus B cetu MutepHer. [IpoTokosnsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenue IP-cetm Ha moncetm ¢ momouiblo Macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [loydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuusi CBA3M C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBUKEHUS
IIAKETOB.

Bunst  pestensHocth B cetw  Uutepner.  CepBuckl  UHTepHera.
I'eonndopmatiionsbie cUCTeMBI. ['€0IOKaIMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU



(HampuMep, JIOKalus MOOWIBHBIX TENE(POHOB, ONpPENEIECHUE 3arpyKEHHOCTH
aBTOMarucrTpasuei), UHTEpHET-TOProBIIsA, OPOHUPOBAHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE CepBHUCHI U yciuyrd. ColMalibHbIE CETH —
OpraHu3ainus KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS W oOMeHa aaHHbIMH. CeTeBoi
ATUKET: TpaBUja NOBeIEHUs B KubOeprpocTpanctse. [Ipobiema moumMHHOCTH
nosiyueHHo nH@opmauuu. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

TexHOreHHbIe W HKOHOMHUYECKHE YrpO3bl, CBSI3aHHBIE C MCIOJIb30BAHHEM
MH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHoJIorui. OOImme mpoodJieMbl 3alUThI
uHbpopmarun U uHboOpMarmoHHo  Oe3omacHoctH.  CpeacTBa  3alIUTHI
MH(pOpMAIIMK B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX
uHboOpMallMOHHbIX  cucTeMax. IIpaBoBoe oOecrneuenne MHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenorBpaiienue HECAHKIIMOHUPOBAHHOI'O nocryna K JIUYHOU
KOHQUACHIINAIbHOW MH(GOpPMAIIUH, XPaHALIEHCS HA MEPCOHATLHOM KOMIBIOTEpE,
MOOUJIBHBIX yCTpoicTBax. BpenoHocHoe nmporpaMMHOe 0o0ecreyeHnue U CrocoObl
O00pbOBl C HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHu3zanus JIMYHOTO apxuBa
uHpopmaruu. PezepBuoe konuposanue. [laponbHas 3anuTa apxusa.

[Mudporanne nanHbIX. CUMMETPUYHBIC W HECHMMETPUYHBIC IIHQPHIL.
Mudper npocrori 3amensl. udp Lesaps. [udpp Buxenepa. Anroputm
mudpoBanust RSA.

Teopernvyeckue 0CHOBbI HHPOPMATHKH

WNndopmarnus, nanapie U 3HaHUA. MHPOpMAIMOHHBIE MPOIIECCH B MPUPOJE,
TEXHUKE U OOLIECTBE.

HemnpepbiBHBIE M JUCKpPETHBIE BEJIMYMHBI M CUTHaIBL. Heo0XxoauMocTh
JTUCKpeTu3auu WHGOpMaIuM, MpeAHa3HAYEHHOW ISl XpaHEHUs, Nepenadyud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOoe KoAupoBaHHWE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlekoarpoBaHue COOOIEHUM, 3aTMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJOB.
VYcnoBue @ano. IlocTpoeHne ONHO3HAYHO [EKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepea. Enununiibl u3Mepenusi koauyectBa uHpopmanuu. AndaBUTHBIN MOAXOH K
OLICHKE KOJIMYECTBA HMH(POPMALIUH.

Cucrembl cuucienus. Pa3BépHyTasi 3amuch UENbIX U APOOHBIX YHCENl B
NO3ULIMOHHOW cucteme cunciieHus. CBoiicTBa NO3WLMOHHOW 3alUCH  YHUCIa:
KOJIMYECTBO IHU(P B 3alUCH, IPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCIIEHUA. AJITOPUTM MEPEBOAA LEJNOr0 Yyncia u3 P-M4HON CUCTEMBI CUMCIICHHS B
JECATUYHYIO. AJTOPUTM IepeBofa KOHEUHOM P-MYHON NpoOu B NECATHUYHYIO.
ANTOpUTM TIEepeBo/ia LIEJIOr0 4YKcla U3 JACCITUYHOW CHUCTEMBbI cyuciieHus B P-
nuHyto. llepeBonm KOHEYHOU nAecaTUYHOM Jpobu B P-uunyro. JBouuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CHUCTEMbl CUHMCIIECHHUSA, CBA3b MEXIY HHUMHU.



Apudmernyeckue omnepanud B MO3UIMOHHBIX CHCTEMaxX CYHUCIEHUs. TpouyHas
YpaBHOBEIIICHHAs! CUCTEMa CUHMCIICHUs. [|BONUHO-/IeCITUYHAS CUCTEMA CUUCIICHUSI.

Konuposanne TtekctoB. KommpoBka ASCIlI. OpgnobGaiiTHBIE KOIUPOBKH.
Cranmaptr UNICODE. Komupoka UTF-8. Omnpenenenue HHPOPMAIUOHHOTO
00BEMa TEKCTOBBIX COOOIIIECHUIA.

KomupoBanne  u3oOpaxkenuil. OueHka  WH(OPMAIMOHHOIO  00BEMaA
rpaduYecKuX JTaHHBIX MPHU 3aJaHHBIX PA3PEIICHUH U TITyOMHE KOJUPOBAHUS 1IBETA.
[IBetoBbie Mozenu. BekTopHoe komupoBanue. dopmatbl rpadudeckux Qailios.
Tpéxmepnas rpaduxa. OpakranbhHas rpaduka.

Konuposanue 3Byka. Ouenka nHOOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
IIPU 3aJIaHHBIX YaCTOTE IUCKPETU3AIUHU U Pa3psTHOCTU KOJIUPOBAHMUS.

Anrebpa noruku. IloHstue BbICKa3biBaHMs. BbickaszbiBaTenbHbIE (HOPMBI
(mpeaukatel). KBaHTOpHI CyIIeCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOauibl UCTUHHOCTU. JlOorMueckue BBIPAKECHHUS.
Jlornueckue ToxaecTBa. JlokazaTenbCTBO JOTMYECKUX TOXAECTB C IOMOIIBIO
Ta0JIMI] UICTUHHOCTH. JIoruueckue onepanuu 1 ornepauuy Hajl MHOKECTBaMHU.

3akoHBI anreOpbl JIOTUKUA. OKBHBAJICHTHBIC MPEOOpPA30OBAHMS JIOTHYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHM.

Jlornueckue (GyHKIMHU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX
GyHKIUN OT KOJIMYECTBA apryMeHTOB. [losHbIe ccTeMbl TOrHYecKUX (yHKIIHMA.

Kanonnueckne  gopmbl  mormueckux  BoIpakeHuil.  CoBEpIIICHHBIC
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMalibHbiE (DOPMBI, aITOPUTMBI HX
MOCTPOCHHUSI IO TabOJINUIIE UCTUHHOCTH.

Jlornueckue »>J€MEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psansiii cymmarop. IlocTpoeHne cxeM Ha JIOTUYECKHX 3JIEMEHTax IO
3aJIJaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3allkCh JIOTUYECKOrO BBIPAXKEHUS 10
JIOTHYECKOMN CXEME.

[IpencraBiieHre LENBIX YKMCENT B MHaMATH KoMIbioTepa. OTrpaHUYEHHOCTH
Jvara3oHa YHCEl MpHU OrPaHWYEHUU KoJInuecTBa pa3psanoB. llepemnonHeHue
pa3psiiHON ceTKU. be33HakoBbIE€ W 3HAKOBBIE JAaHHBIE. 3HAKOBBIA OWUT. J[BOMYHBIIA
JOTIOJTHUTEIIbHBINA KOJI OTPULIATETbHBIX YUCE.

[ToGuToBbIe noruueckue onepanuu. Jlorudueckuit, apudMeTHUECKUNA W
mukaudeckuii  capuru.  [lludpoBanme ¢ momompr0 MOOUTOBOM — Olepauu
«wackimovaronee NI ».

[IpencraBiieHre BELIECTBEHHBIX YHMCENT B MaMSITH KOMIIbIOTEpa. 3Hayalas
4acTh U MOPSAOK yucia. JlmanazoH 3Ha4eHUI BellecTBEHHbIX yucen. [Ipobiembl
XpaHEHUs1 BEILIECTBEHHBIX YHCEJ, CBS3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psiioB. BbllonHeHue omnepanui ¢ BEIIECTBEHHBIMH YHCJIaMHU, HAKOIUIEHUE
OIIUOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H IPOrPAMMHPOBaHUE

OmnpeneneHrue BO3MOXKHBIX PE3YyJIbTAaTOB pabOThl MPOCTEUIINX aITrOPUTMOB
YIOPaBJIEHUs HWCIOJHUTENSAMU M BBIYHMCIHUTENBHBIX alropuTtMoB. OrnpeneneHue
MCXO/HBIX JAHHBIX, IPH KOTOPBIX aITOPUTM MOXKET 1aTh TPeOyeMblil pe3yibTar.

Oramnbl peleHust 3aJad Ha KoMIbloTepe. MHCTpyMeHTanbHbIE CpencTBa:
TPaHCIATOP, OTIAA4YuK, npoduinpoBuMK. Komnuiasiuus W UHTEpHperauus
nporpamMm. BupTyanbHble MalllMHBbI.

WuTerpupoBanHas cpeaa pa3paOoTku. MeToapl OTIAAKHM MPOrpamm.
Hcnonb3oBanne TtpaccupoBouHbIX Tabmmil. OTmanounsii BeiBoA. [lommarosoe
BBITTOJTHEHNE NTporpaMmbl. Touku octanosa. [IpocMoTp 3HaUeHUI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYUCIICHHBIE, BEIECTBEHHBIC, CUMBOJIbHBIE, JIOTHYECKHE. BeTBiueHus.
Cnoxubie ycnoBus. [luxkael ¢ yciaoBueM. I{UkiIbl MO  MEpPEMEHHOI.
B3auMo3aMeHsI€eMOCTh  pa3IMYHBIX  BUAOB  LMKJIOB. VHBapmaHT  wOuMKIa.
CocraBneHue LUKIA C HMCIOJIb30BAaHUEM 3apaHee OINpEeAeNEHHOTO HWHBAPUAHTA
LUKJIA.

JIoKyMEHTHpOBaHUE IIPOrpaMM. Hcnonb3oBaHue KOMMEHTAapUEB.
[ToaroroBka onvcaHus NPOrpaMMbl U HHCTPYKIIMH JJIS [TOJIb30BATEIS.

AnroputmMbl 00pa0OTKM HATYpaJIbHBIX YMCEJ, 3alIMCAHHBIX B MO3MLIMOHHBIX
CUCTEMax CYMCIECHUSA: pa30MeHue 3alucu 4ucia Ha OTAeNbHblE LUQPH,
HaXOXJEHUE CYMMBl U TpPOU3BENEHUS LHUPp, HAXO0XKIECHUE MaKCUMaIbHON
(MHHIMAITBHON) TTU(PHI.

Haxoxnenue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Auanas3oHe. IIpencraBienne
qucia B BUJle HA0Opa MPOCTBIX COMHOKUTENEW. ANrOpUTM OBICTPOrO BO3BENEHUS
B CTCIICHb.

OO6paboTka JaHHBIX, XpaHAIIUXCS B (aitnax. TekcToBble U ABOMYHBIE (DAITBI.
QailioBble NepeMeHHble ((ainoBble ykazaTenu). Urenue u3 Qaina. 3amuch B
daiin.

Paz6uenne 3anaun Ha noazanaun. [lognporpamMmel (rporenypsl U GyHKINN).
Pexypcusi. PexkypcuBHbie 00BekThl ((pakTtansl). PekypcuBHBIE MpoueAypsl U
¢yskuuu. Mcnonp3oBaHue cTeKa JUisl OpraHu3aluy PeKypCUBHBIX BBI30BOB.

Hcnonp30BaHuEe CTaHAAPTHOW OMOJMOTEKM S3bIKAa IPOrPaMMHUPOBAHUS.
[TonkmtoueHne  OMOAMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOJIUTENEH.
MopybHBINM PUHIMI TOCTPOEHUS IPOrPAMM.

Uucnennsie MeToapl. TouHOoe U NPUONMMKEHHOE pElIeHUs 3aJlayuu.
YucaeHHble METOABI PELICHUS YPABHEHUI: METOJ Iiepedopa, METO/1 MTOJIOBUHHOTO
nenenus. [lpubnmxéHHOe BBIYMCIECHUE IJIUH KPUBBIX. BpluncieHue miomaaen
Guryp ¢ NOMOIIbIO YHUCICHHBIX METOAOB (METOJ NPSIMOYTOJbHUKOB, METO[



tpaneuuit). Ilomck Makcumyma (MUHHUMYMa) GYHKIUHA OJHOM TEepeMEHHON
METO/IOM MOJIOBUHHOT'O JIEJICHHUS.

O6paGoTka CHUMBOJBHBIX  JAHHBIX. BcTpoeHHble  (QYHKUMM — A3bIKa
IPOrpaMMHUPOBaHUS i1 00pabOTKU CUMBOJIBHBIX CTPOK. AJNTOpUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IIOSBJICHUN CHMBOJIa B CTPOKE,
pa3OueHue CTPOKM Ha CJIoBa MO MNPOOEIbHBIM CHUMBOJAM, IMOWUCK MOJCTPOKU
BHYTPU JAHHOM CTPOKM, 3aMEHAa HAWJAECHHOW IIOJACTPOKHA HA JPYIYIO CTPOKY.
['enepanus Bcex CIOB B HEKOTOpOM aiipaBUTE, YAOBIETBOPSIOMIMX 3aJaHHBIM
orpannyeHusM. [IpeoOpazoBaHue yucia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl ¥ TIOCJIEIOBATEIBHOCTU 4YHCEN. BbruucieHue 0000IIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YHCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
NPOU3BEACHUS, CPEAHEro apupMeTUYeCcKoro, MUHUMAILHOTO M MaKCHUMaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO).
JIvHEeHbIM TONCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoptupoBka ofHOMEpHOro MaccuBa. [IpocTbie METOJBI COPTUPOBKU (METO
ny3bIpbKa, METOJ| BbIOOpa, COpPTHpPOBKA BcTaBKamu). COpPTHUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBouuHBIH TOHCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHble MaccuBbl (MaTpHIlbl). AJTOPUTMBI 0O0paOOTKH JBYMEPHBIX
MAacCCHBOB: 3aIIOJTHEHUE JIBYMEPHOIO YHCIOBOI'0 MAaCCHBa IO 33JaHHBIM MpaBUIIaM,
MOMCK 3JIEMEHTA B ABYMEPHOM MAaCCHBE, BBIUYMCIEHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOI'O MAaCCHBA.

NupopmanoHHbIe TEXHOJIOTHH

TexcroBelii mpoueccop. PemaktupoBanue u QopmarupoBanue. I[lposepka
opdporpapun u rpammatukud. CpeacTBa MOUWCKA M aBTO3aMEHBI B TEKCTOBOM
mponeccope.  Mcnons3oBanme  ctunerl.  CTPYKTypHpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, oriaBieHue. KomtekTuBHass paboTra ¢ JIOKYMEHTaMHU.
NHcTpyMeHTBI pelieH3upOBaHusl B TEKCTOBBIX Mporeccopax. O0iauyHbie CEpPBUCHL.
HenoBas mnepermmcka. Pedepar. I[lpaBunma nuTUpoBaHUS HUCTOYHUKOB U
oopmieHuss Oubnuorpapuueckux ccbulok. OQopMiIEHHE CIHCKA JUTEPATYPHI.
3HAKOMCTBO C KOMITBIOTEpPHOM BEPCTKOM TekcTa. TeXHUYECKue CpeicTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPENCTBA PEAAKTHPOBAHHMS MAaTEMaTUYECKHX
TEKCTOB.

AHanu3 naHHbiIX. OCHOBHBIE 3aJlayd aHalIW3a JAHHBIX: MPOTHO3MPOBAHUE,
kinaccudukanus, KiacTepusalus, aHaiu3 oTkIoHeHuil. [lociemoBarenbHOCTH
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUYMCTKA U OIICHKA
KauyecTBa JIAHHBIX, BHIOOpP W/WIIM MOCTPOCHUE MOJIETH, NMPeoOpa3oBaHUE JAHHBIX,
BHU3yalu3alsl JaHHBIX, HHTEpIIpeTanus pe3yiabTaToB. [Iporpammubie cpencta u



MHTEPHET-CEPBUCHI I 00paOOTKU U MPEACTABICHUS JaHHBIX. bonblne qaHHbIE.
MammnHoe o0yuenne. MHTeIeKTyanbHbIi aHaJIn3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOIUL. BbrduciieHne cymmbl,
CpenHero apu(pMeTHIecKoro, HauOOoIbIIEr0 (HAMMEHBIIIET0) 3HAYCHUSI JUana3oHa.
Brruncienne koadduimeHta KOppeasiuuu IBYX psaoB AaHHbIX. I[locTpoenue
CTONOYATHIX, JUHEHYAThIX M KpyroBbiXx auarpamm. [locTpoeHue rpadukoB
¢ynkuuid. [Tonbop nuHUM TpeHa, peleHrue 3a1a4d MPOorHo3uPOBaHUS.

UucrneHHOE peIIeHHe YpaBHEHUH C TIOMOIIBIO TMoja0opa mapamerpa.
OnTuMu3anys Kak MOUCK HAWIYYIIEro pEelIeHUs B 3aJaHHbIX ycloBusx. LleneBas
¢yHkuus, orpaHnyeHus. JIokanbHble M TJI00aNbHBII MUHHUMYMBI LEIEBOM
¢yHkuuu. Pemenue 3a1a4 oNTUMUA3ALUU C TTOMOUIBIO 3JIEKTPOHHBIX TaOIHUI.

11 KIIACC

Teopernueckue 0ocCHOBBI HHPOPMATHKH

Teopernueckne MOAXOABI K OIEHKE KoiuuecTBa HHGOpMaIMu. 3aKoH
agautuBHOoCcTH WH(popmaruu. Popmyna Xapriau. MubopManms v BEpOSTHOCTH.
®opwmyna [llennona.

Anroputmbl cxatus JaHHbix. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuT™bl ckaTus JaHHBIX C TIOTEPSMH. Y MEHbIIEHUE
rTyOWHBI KogupoBaHus 1Beta. OCHOBHBIEC HjeH anroputmMoB cxatus JPEG, MP3,

CkopocTh Tmepefaud JaHHBIX. 3aBHUCHUMOCTb BPEMEHU TMepefayd  OT
MH()OPMAITMOHHOTO 00BhEMA JAaHHBIX M XapaKTEPUCTHUK KaHaja CBs3u. [IpuyamHbI
BO3HMKHOBEHHUSI OIIMOOK mMpH Tmepegade JaHHbIX. Kojbl, MO3BOJISIONINE
OOHapy>KUBaTh W HUCIPABIATh OIMMOKHM, BO3HUKAIONIME TpPHU TMepenaye JTaHHBIX.
Paccrosinue Xammunra. KogupoBanue ¢ nmoBropenuem 0utoB. Koasl XsoMMuHra.

Cucrembl. KoMmoHeHTBl cucTeMbl W HX B3aumopaencTBue. CHCTEMHBIN
addekt. Ynpasnenue kak nuHpopMaimoHHslii nporecc. OOpaTHas CBSI3b.

Mopnenu u mopenupoBanue. Llens mopenupoBanus. COOTBETCTBHE MOJIENHU
MOJIETTUPYEMOMY OOBEKTY WM TMpOIlecCy, Menu MoaenupoBanus. dopmanuzarus
MIPUKJIATHBIX 3a71a4.

[IpencraBienre pe3yiabTaTOB MOJCIHUPOBAHUS B BHUIE, YAOOHOM IS
BOCTIPUSITHSI YeJIOBEKOM. [ 'padmyeckoe mpeiacTaBieHne JaHHbIX (CXEMbl, TaOJIHIIbI,
rpadukn).

I'pads1. OcHoBHbIe OHSATHA. Bunbl rpagos. Onucanue rpagoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MATPHIl, CIIMCKOB CMEKHOCTH. Pemenue
QITOPUTMHYECKUX 3a7a4, CBS3aHHBIX C aHaiu3oM TpadoB (IOCTpoeHHUe
ONTHUMAJILHOTO TYTU MEXKIy BeplmuHaMu rpada, OmNpelneleHue KOJIUYecTBa
Pa3IUYHBIX MYTEH MEXAy BEPIIMHAMH OPUEHTHPOBAHHOTO AIUKINYECKOTO

rpada).



HepeBbsi. bunapnoe aepeBo. [lepeBbsi moucka. CriocoObl 00xola AepeBa.
[IpencraBnenue apupMeTHUECKUX BBIPAXKEHHUM B BHJIE JepeBa. [JuckpeTHbie Urpbl
JIBYX UTPOKOB ¢ mojiHoW nuHdpopmaiueit. [loctpoenue nepesa nepedopa BapuaHTOB,
ONKMCAaHKUE CTPATEru Urphbl B TAOTUYHOU (hopme. BRIMTpHINIHbIE U POUTPHIIIHBIE
MO3ULIMU. BBIMTPHIIIHBIE CTPATErUH.

CpencrBa MCKYCCTBEHHOIO0 MHTEILIEKTa. CepBHUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHMsl yCTHOU peud. KorHuTuBHbIE cepBuUchl. MaeHTrudgukanus u nouck
U300paKEeHUH, pacro3HaBaHHe T CamooOyyaroruecs CHUCTEMBI.
HcKycCTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Mcmosab3oBaHME METOIIOB
HCKYCCTBEHHOI'0O MHTEJUIEKTa B OOyd4arommx cucreMax. Mcmonb3o0BaHHE METO/I0B
MCKYCCTBEHHOI'0 MHTEIIEKTa B poOoToTexHuke. MuTepHer Beuiei. [lepcnexkTuBs
Pa3BUTHS KOMITBIOTEPHBIX UHTEIJIEKTYAJIbHBIX cucTeM. HellpOHHbBIE CETH.

AJITOPUTMBI M IPOTPAMMHPOBAHNE

QopMmaiM3anuss  NOHATHSA — anroputma.  Mammnaa  TeropuHra  Kak
yHUBEpCaiabHas MoJeib BeruuciaeHnil. Tesuc Yépua—Trropunra.

OlneHKa CIIOKHOCTH BbIUMCICHHM. Bpems: paboTel 1 00bEM HCIOIB3yEeMOM
naMmsiTH, HUX 3aBUCUMOCTh OT pa3Mepa HUCXOAHbIX JaHHbIX. OIleHKa
ACUMIOTOTUYECKONW CJIOXKHOCTH QJITOPUTMOB. AJITOPUTMBI  MOJMHOMHUAIBHOU
cinoxHocTH. Ilepebopubie anroputmbsl. [lpuMepsl pas3IUyYHBIX — aJTOPUTMOB
peuIeHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IUYHYIO CIOKHOCTb.

Ilouck mpocCTBIX 4YMceNn B 3aJaHHOM [JHAMA30HE C IIOMOIIBIO aJrOpuTMa
«penero DparocPheHar.

MHuoropaspsiiHble Lenble Yucia, 3a1a49u JUIMHHONW apu(METUKH.

CrnoBapu  (accolaTMBHBIE MACCHUBBI, OTOOpakeHHs).  X2II-TaOJHUIIbI.
[TocTpoenue angaBUTHO-4aCTOTHOTO CJIOBAPS ISl 33JJaHHOTO TEKCTA.

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOIO BbIpaXEHMs. BsluucieHue
apu(PpMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOI0 B TOCTPUKCHOM (hopMme.

Ouepenu. Mcrnonb3zoBanue ouepeau 1yisi BDEMEHHOTO XPAaHEHHS JaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHne MHUHMMAIBHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOro Trpacda. KomuyecTBo paszmmyuHbIX
MyTel MEXAy BepUIMHAMU OPHEHTHUPOBAHHOI'O ALMKJIMYECKOro rpada. AnroputM
JIeUKCTpHI.

JepeBbs. Peanimzanus gepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUHbBIE
(ounapubie) nmepeBbs. [locTpoeHue nepeBa s 3aJaHHOTO apU(YMETHUECKOTO
BbIpakeHHsI. PekypcuBHBIE aliropuTMbl 00x01a jaepeBa. Mcnonb3oBaHue cTeKa U
ouepenu 1yt 00xojia Jepesa.

JluHaMH4YecKOE MPOrpaMMUPOBAHME KaK METOJ PpEIICHUs 3a1ad C
COXpPaHEHUEM MPOMEKYTOUYHBIX PE3yJbTAaTOB. 3aJadyM, PEIIAEMbIE C ITOMOILBIO



JTUHAMUYECKOTO TIPOTPAMMHUPOBAHMSI: BBIUYMCICHUE PEKYPCUBHBIX (YHKIWH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a41 ONTHMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM NPOrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA M METONbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIU3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPMEHTHUPOBAHHOTO TOJIXOJIA.
WNHKancynsuus, Hacjae10BaHKUe, MOTUMOP(HU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamm. lIpoektupoBanue wuHTEpdeiica
nosib3oBaresid. VCnosib30BaHME TOTOBBIX — YIPABIAEMBIX  3JIEMEHTOB IS
OCTpOCHHMS nHTepdeiica.

OG30p  s3bIKOB  mporpammupoBanus.  [lonstue o  mapaaurmax
IpOrpaMMHPOBAHUSI.

NudopmanmoHHbIe TEXHOJIOTHU

OTanbl  KOMIIBIOTEPHO-MAaTEMATHUYECKOI0  MOJEIHMPOBAHUS:  TOCTAaHOBKA
3ajauy, pa3paboTKa  MOJENIM, TECTUPOBAHME  MOJEIH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTaTOB MO/ICIIUPOBAHUS.

Jluckpernzanuss NOpU MaTEMAaTHYECKOM MOJECIUPOBAHUU  HENPEPBIBHBIX
mpoiieccoB. MogenupoBanue JBWXKEHHS. MonenupoBaHue OMOJIOTHUYECKHUX
cucteM. MaremaTuueckue  MOJEIM B~ DKOHOMHUKE.  BbIUHCIUTEIbHBIC
AKCIIEPUMEHTHI C MOJIEISIMU.

O6paboTka pe3yabTaTOB SKCHEpUMEHTa. MeToll HauMEHBIINX KBaJIpaToOB.
OneHKa YHCIOBBIX TMAPaMETPOB MOJECIHPYEMBIX OOBEKTOB M  IPOIECCOB.
BoccraHoBieHrE 3aBUCUMOCTEN 10 pe3yJIbTaTaM SKCIIEPUMEHTA.

BepostHoctabie  momenu.  Meroast  Monte-Kapno.  MmurtanuonHoe
MojienupoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHMUS.

Tabnuunple (pensnMOHHBIC) 0a3bl JaHHBIX. Tabnauiia — TpeACTaBIICHUE
cBeneHnii 00 omMHOTHOHBIX 00BekTax. Ilone, 3amucek. Kimrou tabaumel. Pabora ¢
roroBoil 0a3oil gaHHbBIX. 3anojgHeHue Oa3bl JaHHbBIX. [louck, copTHpoBKa U
GunbTpanya JaHHBIX. 3anpochl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapaMeTpamu.
Bruucnsiemblie moss B 3ampocax.

Mmuorotabmuunbie  0a3pl JaHHBIX. THUMBI CBA3EH MEXIy TaOIuIamu.
Buenrnuit kintou. [{enocTHOCTE 0a3bl JaHHBIX. 3aPOChl K MHOTOTAOJIMYHBIM 0a3aM
JAHHBIX.

WNnteprer-nipunoxenus. [loHaTre 0 cepBEPHON U KIMEHTCKOW YacCTsX Caura.
TexHomorust «KJINEHT — cepBep», €€ JOCTOMHCTBA M HeNOCTaTKUu. OCHOBBI SI3bIKA
HTML u xackamueix Ttabmur ctwierd (CSS). Crnenapuu Ha s3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pa3menienne BeO-caiiToB. Yciayra XocTuHra. 3arpyska ¢aiioB Ha CailT.

BBon m300pakeHui ¢ MCIONB30BAHUEM PA3THYHBIX ITU(PPOBBIX YCTPOMCTB
(uudpoBbIX (hoTOANNapaToB U MHKPOCKONOB, BHUICOKAMEp, CKaHEPOB U JIPYTUX



ycTpoicTB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Mcnpasienne
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPPEKIMS  IBETA.
OOGeciBeunBaHue LBETHBIX H300paxkeHuil. Perymb. Pabora ¢ oOnacTtsamu.
OWIbTPHI.

MHorocioiiubie nu300pakeHus. TekcTtoBbie ciion. Macka cnos. Kanambl.
Coxpanenue BblAeneHHONW obsactu. [loaroroBka wimroctpauuii st BeO-CalTOB.
AHUMUpPOBaHHBIE H300paKEHUS.

Bekropnas rpaduxa. IlpumutuBbl. HM3MeHeHue mopsigka 3JIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynmnuposka. Kpusbsie. @opmaTbl BEKTOPHBIX
pucyHkoB. Vcronb3oBaHnue KOHTYpOB. BekTopuzaiiusi pacTpOBbIX U300paKeHUH.

[IpyHIMOBI  TIOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble Monenu. Marepuansl. MonaenupoBaHUE HCTOYHUKOB OCBEIICHUS.
Kamepsl. AnnutuBHbie TexHosioruu (3D-nipuntepsl). [loHATHE O BUPTYyalbHOM
PEanbHOCTU U JONOJHEHHOW PEAIbHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yibTaThl  OTPAXKAOT TOTOBHOCTh M CIIOCOOHOCTH
o0y4aromuxcss PyKOBOACTBOBAaThCA CPOPMUPOBAHHOM BHYTPEHHEM MO3UIUEH
JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOEeXKIEHNUN, COOTBETCTBYIOIIMX TPAJULUUOHHBIM LIEHHOCTSM  POCCUHCKOIO
o0LIeCTBa, paCIIMPEHUE KUZHEHHOTO ONbITa M ONBITA AEATEIBHOCTH B IPOLIECCE
peayi3aluMy  CpeACTBaMU  y4yeOHOro TNpelMeTa OCHOBHBIX  HampaBl€HUN
BOCIIUTATEIILHON JIESTEIHHOCTH.

B pesynpraTe wu3yueHuss HHPOPMATHKHM Ha YpPOBHE CpPEOHErO OOIIEro
oOpa3zoBaHus y oOyuaromierocs OyayT chOpMUPOBaHBI CIEAYIONINE JIMYHOCTHBIC
pe3ybTaThI:

1) rpasKIaHCKOro BOCIMTAHUA:

OCO3HAHUE CBOMX KOHCTHTYIHOHHBIX IpaB M OO0S3aHHOCTEH, yBa)XKCHUE
3aKOHA W MpaBOMOpSAAKa,  COOJIOJEHWE  OCHOBOIIOJIATAIOIIUX  HOPM
UHGOPMAIIMOHHOTO MIpaBa U UH(OPMAIMOHHONW 0€30MaCHOCTH;

TOTOBHOCTh MPOTHBOCTOSTH HJICOJIOTHU OKCTPEMU3MA, HAIMOHAIM3MA,
KCeHOPOOUHU, NHUCKPUMHUHAIMK 1O COLMAIbHBIM, PEJTUTHO3HBIM, PacCOBbBIM,
HAI[MOHATHHBIM MIPU3HAKAM B BUPTYAIbHOM IPOCTPAHCTBE;

2) 1aTPMOTHYECKOT0 BOCTIMTAHMUS:

[IEHHOCTHOE OTHOIIIEHNE K HICTOPUYECKOMY HaCIeAaunIo, JoCTKeHusM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, TOHUMAaHNE 3HAYCHUS MHHOPMATHKY KaK HAyKH
B JKU3HH COBPEMEHHOI0 OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CHOCOOHOCTh OILIEHHWBAaTh CUTYAllMI0 UM MPUHMMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIC B
cetu MHTepHer;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas OCTETUKY HAYyYHOTO H
TEXHUYECKOr 0 TBOPUYECTBA;

CIOCOOHOCTh BOCHPUHHUMATH PAa3JIMYHbIE BHUIBl HCKYCCTBA, B TOM YHCIE
OCHOBAHHOI'O Ha MCIOJIb30BaHUU MH()OPMAIMOHHBIX TEXHOJIOTUH;

5) pu3nUecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh ~ 37I0pOBOr0 U Oe3omacHoro  o0Opa3a  JKW3HH,
OTBETCTBEHHOIO OTHOLIEHUSI K CBOEMY 3J0pOBbIO, B TOM 4YHCIE 3a CUET



cobmoienns TpeboBaHU OE30MaCHOM PKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K AKTUBHOM JESITECIbHOCTH TEXHOJOTMUYSCKOM M COIMAJIbHOU
HATPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOTHSATh TAKYIO JEATEIbHOCTD;

uHTepec K cdepam npodecCHOHATbHON AESITENIbHOCTH, CBA3aHHBIM C
UHPOPMATHKOM, MPOrpaMMUPOBAHUEM UM HMHPOPMAIMOHHBIMU TEXHOJIOTHSIMU,
OCHOBAaHHBIMU Ha JOCTIDKCHHMSX HayKu WH()OPMATUKH M HAYYHO-TEXHUYECKOTO
Iporpecca, yMEHUE COBepLIaTh OCO3HAHHBIM BbIOOp Oyayuied mnpodeccun u
peain30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0 W C€aMOOOpa3OBaHMUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHUS

OCO3HAaHHME TI00aJIBbHOr0 XapakTepa HKOJIOIMYECKUX MpoOJieM W MyTel ux
pelieHus, B TOM 4YuCI€ C Y4€TOM BO3MOXKHOCTEH MH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKH, OCTHKEHHSM HAyYHO-TEXHHYECKOro Iporpecca M
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHHUS POJIU MH(POPMAIMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WH(GOPMAITMOHHBIX TEXHOJOTHA B YCIOBHUAX
unppoBoiil TpaHchopmauu MHOTUX chep )KU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HAHHE IIEHHOCTH HAYYHOH JeATEeThbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
POEKTHYIO U UCCIEA0BATEIbCKYIO ACSITEIBbHOCTh HHIUBUYAIbHO U B TPYIIIIE.

B nponecce QOCTHKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOECHHS IPOrPAMMBI
no HHPOpPMATUKE Yy OOYYaIOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN
UHTEIUIEKT, MPEANoIaratonuii chopMUpOBAHHOCTH:

CaMOPEryJIMPOBaHUS, BKIIOYAIOUIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh AaJalTUPOBAThCA K
AMOIMOHATIBLHBIM U3MEHEHUSM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LENH U
ycrexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBAThb, MCXOMAS W3 CBOMX
BO3MOXXHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTBIBaTh €ro MpU OCYIIECTBICHHMM KOMMYHHUKAIMHM, CHOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, MIPOSABIIATh HHTEPEC U Pa3peliaTb KOHPIUKTHI.



METAINPEAMETHBIE PE3YJIBTATBI

B pesynpraTe wu3yueHuss HHPOPMATHKH Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHust y oOyuvaromierocss OyayT cQpOpMUpPOBaHbl MeETANpPEIMETHbIE
pe3ynbTaThl, OTPAKEHHBIC B YHHUBEPCATbHBIX YYEOHBIX NEUCTBUAX, & UMEHHO —
MIO3HABATENIbHBIE YHUBEPCAIbHbIC YyueOHbIE JeHCTBUS, KOMMYHHUKATHBHBIC
yHHUBEpCalbHble yueOHbIe JEHCTBUS, PETYJSATHUBHbIC YHHUBEpCAJlbHbIE ydeOHbBIE
JEMCTBUSI, COBMECTHASI 1EATEIbHOCTb.

Ilo3naBaTe/IbHBbIC YHHBEPCAIbHBIC YUeOHbIE AeliCTBUS

1) 6a30Bble JJOruyecKue JaeicTBusi:

CaMOCTOSITENBHO  (OPMYNIHpPOBaTh U aKTYaJIU3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBAaTh CYLNIECTBEHHBIM MPU3HAK WMJIM OCHOBAaHUSA JII CPaBHEHUS,
KJ1accupuKanuu u 0000IIEeHHUS;

ONpENENATh LN JACSATEIBHOCTH, 3a1aBaTh IapaMeTpbl M KPUTEPUH UX
JOCTHKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUSX;

pa3pabaThIBaTh IUIAH PEIICHHsS] NMPOOJIEMbl C YYETOM aHAIM3a MMEIOIIMXCS
MaTEpHAJIBHBIX U HEMAaTEpUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUMN ACSITEIBHOCTH;

KOOpJMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSIX PEAJBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJIECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKUE 1eHCTBHS:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIIEA0BATENbCKON U IPOECKTHON JIEATENbHOCTH,
HaBbIKAMU  pa3pelieHus: npodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IOMCKY METOAO0B PELICHUS ITPAKTUYECKHUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

OCYUIECTBJISITh PA3JIMYHbIE BHUJbI JEATEIBHOCTH MO MOJIYyYEHHUIO HOBOIO
3HAHMSI, €r0 HHTEPHpETalMH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3JIMYHBIX
y4eOHBIX CHUTyalUsX, B TOM YHCIE NpPU CO3JaHUU YYEOHBIX U COIMAJIBHBIX
IPOEKTOB;

(dopMupoBaTh HAYYHBIA THUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;



BBISIBJISITH TPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aaady,
BBIJIBUTATh TUTIOTE3y €€ pEIICHHs, HaXOAWTb apTyMEHTHI Jii JO0Ka3aTeIbCTBa
CBOMX yTBEP)KIICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh [OJYYEHHbIE B XOJ€ pELICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIIHsIM, OIICHHBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbBIN MOUCK IEPEeHOCAa CPEACTB U CIOCOOOB
JeUCTBUSI B MPO(PECCUOHANBHYIO CPENY;

yMEThb TMEPEHOCUTh 3HAHUS B TMO3HABATEIbHYIO M MPAKTHUECKYIO O0JIacTH
KHU3HEICATETbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBbIE WJEH, MpEAJaraTb OpUrHHAJIbHBIE MOAXOMABI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JONYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) paGora ¢ nHpopManHen:

BJIQJICTh HaBBIKAMH MOJyUEHUsSI HHPOPMAIUH U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYHIIECTBIIATh ~ INOWUCK,  aHAJIW3, CUCTEeMATHU3allUI0 U
MHTEPIIPETALNIO HHPOPMALIMK Pa3INUHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CO3/1aBaTh TEKCThl B pa3NUYHbIX (opmarax ¢ y4€ToM Ha3HAYCHUSA
UHpOpMAIIMM W  I[EJIeBOM ayJAWTOpHH, BBIOWpas ONTHUMalbHYI  (opmy
NpECTaBICHUS U BU3YyaIU3alllH;

OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh HH(OpMAINH, €€ COOTBETCTBHE
MPaBOBBIM M MOPAJTbHO-ITUYECKUM HOPMaM;

UCTIONB30BaTh  CpelcTBa  HMHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OpPTaHH3AI[MOHHBIX
3amad  C CcoOMrofieHMeM TpeOOBaHWN JPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTUEHBI, peCcypcocOepekeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
uH(OpPMaIIMOHHON 0€30MacHOCTH;

BIaJCTh  HABBIKAMM  PACMO3HABaHMS W 3aIIUTHl  MHQOpMALUH,
nHPOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeiCTBHUSA

1) oOmenme:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCEeX chepax >KU3HU;

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, TOHWMATh 3HAYCHUE
COLIMATBHBIX 3HAKOB, PACIO3HABATH MPEANOCHIIKA KOH(IMKTHBIX CHTYallMd W
CMSITYATh KOH(JIMKTHI,

BIIAJICTh  PA3IWYHBIMH  CIOcOOaMu  OOIIEHWUST ©  B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMAT4aTh KOH(M)IUKTHBIC CUTYaIIHH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEACTB.

2) coBMeCTHas AesITeJIbHOCTD:

MIOHMUMATh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYAIBHOU
padoTHI;

BBIOMpAaTh TEMATHUKY U METOJbl COBMECTHBIX JEHUCTBUI C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEHN Ka)JOT0 YJI€HA KOJUIEKTUBA;

MPUHUMATh €I COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JCUCTBUS MO WX JOCTHKCHHUIO: COCTAaBJISTH IUIAH JEHCTBUM,
pacrpenensaTh poid C Y4ETOM MHEHHUM YYacCTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAayeCTBO CBOErO BKJIAaJa M KaXJIOr0 YYaCTHHKA KOMAaHIbl B
o0IIuiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE NIPOEKTHI, OLECHHWBATH HAEU C IMO3UIUHA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIIECTBIISITh TMTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYAIIUAX, IPOSIBISATH TBOPYECTBO U BOOOPaKEHUE, OBITh HHUIIUATHBHBIM.

PeryisiTuBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO NESTEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a/1aud B 00pa30BaTEIIbHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO ~ COCTABJISITH  IUIAH  PEIICHUS TpodieMbl €  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMK{ y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeNIaTh OCO3HAHHBINM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIUPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIM U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJCTh  HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCMU KaK  OCO3HAHMUS
COBEpIIAEMbIX JIEUCTBUM UM MBICIUTENBHBIX TMPOLECCOB, HMX pE3yJIbTaTOB U



OCHOBaHHM, MCIOJB30BaTh MPUEMBI pPedICKCUU NI OIEHKH CUTYyalluu, BBIOOpa
BEPHOI'O PEILICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTHBbI M apryMEHTbl JpPYIrUX NpPU aHalIu3€e pe3yJbTaToB
NEeATENbHOCTH.

3) npuHATHSA ce0s U IPYTrUX:

NpPUHUMATh ceOsl, TOHMMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

OPUHUMATh MOTHBbI M apryMEHTbl JpPYrux NpU aHalu3e pe3yJbTaToB
NEeATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OUIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMHU APYTOro YeIOBeEKa.

HPEAMETHBIE PE3YJIBTATBI

B npouecce u3ydenus kypca MH(MOpMATHUKU YIIIyOJIEHHOrO YpoBHs 6 10
K1acce oOydaromMMucs  OyAyT  JOCTUTHYTBI — CJHEAYIOIIUE  IpEeIMETHbIE
pPE3ybTaTHI:

BJIQJICHUE MPEACTABICHUSIMU O POJIM WH(OpPMAUUU U CBSI3aHHBIX C HEU
MPOIIECCOB B TMPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUSIMU «HHOOPMALIUSIY,
«MH(QOPMALIMOHHBIM  TPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBI,
«cucTeMHbIN 3P PexTy», «mHDOPMAIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJIecHUe MeTojaMu IMoucka uHpopmauuu B cetu HHTepHeT, ymeHue
KPUTHUYECKU OLIEHUBATh MH(POPMALIUIO, MOTYYEHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepu3oBaTh OOJbIIME JaHHbIC, MPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX T[IOJy4YEHUSI U  HANpPABJIECHUS  HCIOJb30BAHUS, YMEHHUE
KJacCU(PUIMPOBATh OCHOBHBIE 3aJaud aHajiu3a JaHHbIX (TPOTHO3UPOBAHUE,
KJaccuukanus, KJIacTepu3anus, aHaJIN3 OTKJIOHEHU), MOHUMATh
MOCJIEIOBATENbHOCTD PEIICHU 33]]a4 aHAIN3a JAHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYMCTKA M OIIEHKAa KauecTBa [aHHBIX, BHIOOP W/WIM TOCTPOECHUE MOJIENH,
npeoOpazoBaHUE TaHHBIX, BU3yallU3allls JaHHBIX, UHTEPIIpETaI|sl pe3yIbTaToB;

NOHMMAaHUE OCHOBHBIX NPHUHIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHMS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWIIBHBIX KOMIBIOTEPOB, TEHICHIIMI Pa3BUTHUS
KOMITbIOTEPHBIX TEXHOJIOTHIA;

BJaJIcHUE HaBBIKAMH pabOThl C OMEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMHA IPOrpaMMHOro oOecreyeHuss I penieHus y4deOHbIX 3ajad 1o
BBIOpPaHHOW crieluanu3aluu;

HaJIM4Me MPEACTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPHUHIIUIIAX OPTaHU3ALMU U (YHKIMOHUPOBAHUS KOMIIbIOTEPHBIX
cereil, 00 oOUIMX MpUHIUNAX pa3pabOoTKH U (DYHKUIMOHHUPOBAHUS HHTEPHET-
IIPUII0KEHNM;



MOHUMaHHWE Yrpo3 UHGOPMALMOHHON O0€30MacHOCTH, HCIIOJIb30BAHHE
METOJIOB ¥ CpPEICTB TMPOTHUBOACHCTBHUS OJTHM YIrpo3aM, COOIIOJEHHE Mep
0€30MacHOCTH, MPEAOTBPAIAIONINX HE3aKOHHOE PACTIPOCTPAHEHHUE TIEPCOHATBHBIX
JAHHBIX, COOJIO/IEHHE TPEOOBaHUIM TEXHUKU 0€30MaCHOCTH U TUTHEHbI PU padboTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHUs, TOHUMaHNE
MIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX Nporpamm, 0a3 MaHHBIX H
pabotel B cetu MHTEpHET;

MOHMMAaHUE OCHOBHBIX TMPHUHIUIIOB JUCKPETU3AlMKA Pa3IMYHBIX BUJOB
uHbOpMAIK, YMEHHUE ONpeNeisiTh HHPOPMAIUOHHBI O00BEM TEKCTOBBIX,
rpadUYecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX TapaMeTpax JUCKPETU3alINY,
YMEHHE OIpEeNessTh CPEeIHIO CKOPOCTh TMepelayd JaHHBIX, OIIEHHWBAThH
U3MEHEHHE BpPEMEHU IMepefadyd Npu HU3MEHEHHH WHOOPMAIMOHHOrO O0BhEMa
JTAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHE HCTIONb30BaTh MPU PEIICHUU 3a/1ad CBOMCTBA MO3UIIMOHHOW 3aIUCH
YHCeNl, AITOPUTMA TIOCTPOCHUS 3aMMCH YUCIIa B TTO3UIIMOHHON CHCTEME CUMCIICHUS
C 3aJlaHHBIM OCHOBAHUEM M TMOCTPOCHMS YHUCIA MO CTPOKE, COAEpXkallel 3amuch
ATOr0 4YHcia B MO3UIMOHHOM CHCTEME CUMCIEHHsS C 3a/JlaHHbIM OCHOBAHHEM,
YMEHHE BBIMOIHATH apU(PMETHUECKHE OIepali B TMO3UIMOHHBIX CHCTEMax
CUHCIICHHS,

yYMEHHUE BBIMOJHATh MPeoOpa30BaHUs JIOTMYECKUX BBIPAKEHUM, HCIONB3YS
3aKOHBl aiareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTHUECKOE BBIPAXKEHHE B
IN3BIOHKTUBHON M KOHBIOHKTUBHOM HOPMaJbHBIX (hOopMax Mo 3aJaHHOW Tabiuie
UCTHHHOCTH, HMCCIEA0BAaTh 00JacTh MCTHHHOCTH BBICKA3bIBAHUS, COJAEPIKAIIETO
NepeMEeHHBIC, PeliaTh HECIOXKHBIC TIOTUIECKUE YPABHEHHSI U CUCTEMBI YPaBHEHUM;

NOHMMaHUE 0a30BbIX QJITOPUTMOB OOPAOOTKH YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YHMCEN B MO3UIMOHHON CUCTEME CUHUCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHMCEN B 3aJJaHHOM JIHMana3oHe, 00padoTka MHOTOPa3psIAHBIX IIEITbIX
YHCell, AaHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHUE ONpeNEeNsTh CIOKHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpPUTMOB
(CcyMMHpOBaHUE 3JEMEHTOB MAacCHBa, COPTHPOBKAa MaccHBa, IepeOOopHbIe
QITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aIrOPUTMOB
pa3HOM CI0KHOCTH JJIS PEIICHUsT OJTHOM 3a/1a4H;

BJIQJICHHE YHUBEPCAIbHBIM SI3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHSI
(Python, Java, C++, C#), mpexncraBieHussMH O O0a30BBIX THIIAX JAHHBIX H
CTPYKTypax JaHHBIX, YMEHHE HCIOIb30BaTh OCHOBHBIC  YIIPABIAIONINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBISATh AaHAIW3 MPENJIOKEHHOW MpPOTrpaMMBbI:
OTIPEAENATh PE3YNbTaThl pabOTHl MPOTPAMMBI MPHU 33JaHHBIX MCXOMHBIX JAHHBIX,
OTIpEeENsITh, MPU KAKMX HCXOJHBIX JTAHHBIX BO3MOXKHO IOJTYYEHHE YKa3aHHBIX



pEe3yabTATOB, BBISIBISATH JTAHHBIE, KOTOPbIE MOT'YT MPUBECTU K OLIMOKE B padore
MporpaMmbl, POPMYITUPOBATH MPEIJIOKEHUSI IO YIYUIICHUIO TPOTPAMMHOT0 KOJIa;

YyMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHbIC TEKCTOBbIE JOKYMEHTHI U
JEMOHCTPALMOHHBIE MaTEPHAJIbl C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIOJIb30BaTh JICKTPOHHBIC TAOJIMIIBI JIJIsi aHAJIU3a, MPEACTABICHUS
U 00paboTKM  JaHHBIX  (BKJIIOYAas  BBIYUCIEHUE  CYMMBI,  CpPEIHEro
apu(pMETUYECKOT0, HauOONBIIEr0 Y HAUMEHBIIEro 3HAYEHUW, pelIeHue
ypaBHEHU, BHIOOp ONTUMAIBHOTO pEIIEHUs, MOA00p JMHUM TPEHIA, PElIeHue
3a/1a4 MPOrHO3UPOBAHUS).

B npouecce u3yuenus Kypca MH(OpPMATHKU YIiIyOJI€HHOrO YpoBHs 6 11
K1acce oOydaromMMuUCs  OyAyT  JOCTHTHYTBHI  CJIEAYIOIIUE  TPEIMETHbIC
pPE3YybTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIINE OJHO3HAYHOE
JEKOJIMPOBAHUE COOOIIEeHUN (MPePUKCHBIE KOAbI), UCIOIB30BaTh IMPOCTEUIINE
KOZIbl, KOTOpPbIE MO3BOJISIOT OOHAPYKMBATh M MCHPABIATH OUIMOKU MPHU TNepenaye
JAHHBIX, CTPOUTH KOJ, 00ECIEYMBAIONINN HAWUMEHBIIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TIPH W3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH TPHHIIUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CKATHUS TAHHBIX;

yMEHHUE peniaTh alfOPUTMUYECKHE 3a7aud, CBA3aHHBIE C aHAIM30M rpadoB
(3a7a4M  TOCTPOCHMSI ONTHMAIBHOTO TYTH MEXIy BepIiMHamMu rpada,
OMpENeNICHUs]  KOJIMYECTBA  pPA3MMYHBIX  MyTed  MEXIy  BEpIIUMHAMU
OPUEHTUPOBAHHOTO AlMKINYECKOro rpada), yMEHHE HCIOJIb30BaTh JIEPEBbS MPHU
aHajgu3e W TIOCTPOCHUH KOJOB W JUIsl TIpEeACTaBlIeHUs apUuMETHIECKUX
BBIPA)KEHUI, IPU PEUICHUHU 3a/1a4 NTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JITaHHOMY aJITOPUTMY, pa3pabaThiBaTh U OOOCHOBHIBATH BBIMTPHINIHYIO
CTpaTEeruio Urphl;

yMeHHEe pa3pabaThiBaTh W pEaJU30BbIBATH B BHUJAE Mporpamm 0a3oBble
aJITOPUTMBbI, YMEHUE HCIOJIb30BaTh B MPOrpaMMax JAHHBIE PA3JIUYHBIX TUIOB C
YYETOM OTPAHMYECHHUM HAa JHANa30H UX BO3MOKHBIX 3HAYEHHM, MPUMEHITh IPU
pelIeHny 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIOBApU, CTEKU, OUEPEIH, IEPEBb),
UCIIOJIb30BaTh 0a30BbIE ONEpaliid CO CTPYKTypaMHu JaHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOTPaMMBI JJiE 00paOOTKHU YUCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpU pa3paboTKe MporpaMMm OMOIUOTEKH
MOAMPOTPaMM, 3HaTh (DYHKIMOHAIBHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX
CPEICTB Cpeibl pa3pabOoTKH, yMEHHUE UCTIOJIb30BaTh CPEICTBA OTJIAJAKU MPOTPaMM B
cpene NporpaMMHUPOBaHMsl, YMEHUE JOKYMEHTHPOBATH IPOrPAMMBI;

yMEHHE CO3/1aBaTh BeO-CTPAHUIIBI;



BJIaJICHUE OCHOBHBIMU CBEJIECHHSIMU O 0a3zaXx MJaHHBIX, HUX CTPYKTYpE,
CpeAcTBax co3JaHus M pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIMYHbBIC
(pensiuMoHHbIC) 0a3bl JAHHBIX (COCTABIATH 3alPOCHl B 0a3axX JaHHBIX, BHITTOJIHSITH
COPTUPOBKY M TOMCK 3amuceil B 0a3e JaHHBIX, HANOJIHATH pa3pabOTaHHYIO0 0a3y
JAHHBIX ) U CIIPABOYHbBIE CUCTEMBI,

YMEHHUE UCTOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJCIIH JIJIsl aHAJI3a
00OBEKTOB M TMpPOIECCOB: (opMynupoBaTh IIeJIb MOJECIUPOBAHUS, BBITIOIHATh
aHaIM3 PE3yJIbTATOB, IMIOJNYYEHHBIX B XOJE MOJIETUPOBAHUS, OIICHUBATh
COOTBETCTBHE MOJIETH MOJICTUPYEMOMY OOBEKTY WM TPOIECCy, MPEICTaBIAThH
pe3yabTaThl MOACIUPOBAHUS B HATJISTHOM BUJIE;

YMEHHUE OpraHU30BBIBaTh JIMYHOE UWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAaHUEM DPA3JIMYHBIX CPENCTB IMHUQPPOBBIX TEXHOJIOTUH, MOHUMaHUE
BO3MOXHOCTEH IH(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, U(POBBIX
00pa3oBaTEIbHbBIX CEPBUCOB;

MOHUMAHHE OCHOBHBIX MPUHITUIIOB PabOTHI, BOZBMOXKHOCTEH W OTpaHUYCHUS
NPUMEHEHUS] TEXHOJIOTM MCKYCCTBEHHOI'0 MHTEIJIEKTa B Pa3IMYHBIX 00JIaCTX,
HAIMYME TPEJACTABICHUNA O Kpyre penaeMbix 3a7ad MaIIMHHOTO OO0y4YeHUs
(pacmo3HaBaHus, KiacCU(PUKAILIMM U MPOTHO3UPOBAHHUSA) HATUYUE MPEICTaBICHUN
00  uCMoNb30BaHUU  HMHGOPMAILMOHHBIX  TEXHOJOTMA B Pa3IUYHBIX
npodeccuoHaIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IlpakTnuyeckne
NporpaMmmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Pasnea 1. [ln¢ppoBasi rpaMOTHOCTH
11 KommsroTep - yHHBEpCaIbHOE YCTPOUCTBO 3 0
' 00pabOTKH JaHHBIX
1.2 [IporpammHoOe obecrieuenue 3
1.3 KomMmnerorepnsle cetu 3
1.4 Nudopmarnmonnas 6€301MacHOCTb 3
Hroro no pazgeny 12
Pa3nea 2. Teopernueckne 0CHOBbI HH(POPMATHKH
[IpencraBnenne nHGOpPMALIUH B
2.1 bedt bopuan 10 2
KOMIIBIOTEPE
2.2 OcHOBBI aJIreOphI JIOTUKU 7
2.3 Komnbrotepnas apudmeruka 3 1
Hroro no pazueny 20
Pa3nea 3. Anropur™Mbl ¥ IporpaMMupoBaHue
3.1 BBenenune B nporpaMMupoBaHue 8 0.5
3.2 BcnomorarenbHbIe anropuTMbI 4
3.3 YuciieHHbIE METOIEI 3
Anroput™MbI 00pabOTKH CUMBOJIBHBIX
3.4 P P 3 1

JaHHBIX




3.5 AnropuTMBI 00pabOTKH MacCCHBOB 4 3
Hroro no pazgeny 22
Pa3nea 4. UnopMannoHHbIE TEXHOJIOTHH

4.1 OO0paboTKa TeKCTOBBIX JOKYMEHTOB

4.2 AHanus na"HHBIX
Hroro mo pazneny 14 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 27.5




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kourpoabubie | IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTbI
pecypcsbl
Pa3nea 1. TeopeTrnueckue oCHOBbI HH(POPMATHKH
Wudopmanus 1 nuHbOpMaIMOHHEIE
1.1 bop dop 4 2.5
IPOLIECCHI
1.2 MopenupoBanue 4 2
Hroro mo pazueny 8
Pa3nea 2. Anropur™Mbl ¥ IporpaMMHpoOBaHue
2.1 DJIeMEHTBI TEOPUHU aJTOPUTMOB 4 1
2.2 ANTOpUTMBI U CTPYKTYPbI JaHHBIX 14 10
OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 11 1 45
IPOrPaMMUPOBAHUS
Hroro no pazueny 29
Pa3nen 3. UndopmManmoHHbIE TEXHOJIOTUH
31 KomnbroTepHo-mMaTemMaTHyecKoe 4 5
' MOJIETUPOBaHNE
3.2 ba3sl jaHHBIX 10 3
3.3 Be6-caiitht 4
3.4 Komnbrotepnas rpaguka 1 3
3.5 3D-mMonenupoBanme 3
Hroro mo pazneny 31




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

35




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJLHEBIE
Bcero P
padoThbI

IIpakTH4eckne
padoThbI

Jara
U3yUYeHu sl

DJIeKTPOHHbIE
uudgposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

TpeOoBaHUS TEXHUKU OE€30MMACHOCTH U
TUTHUEHBI TIPU pab0Te ¢ KOMITBIOTEPAMU U
JIPYTUMH KOMIIOHEHTaMH II(PPOBOTO
OKPYXKCHHS

[puHIune! paboThl KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

COBpeMeHHBIe KOMITBIOTCPHBIC TEXHOJIOI'UH

[IporpamMmmHOe obGecnieueHne KOMIbIOTEPOB,
KOMITbIOTEPHBIX CUCTEM M MOOMIIBHBIX
YCTPOMCTB

Yrunutsl. paiiBepsl yCTPOUCTB.
[TapamiensHOE IPOrpaMMUpPOBaHUE

®aiinioBble cucteMsl. [IpuHIUIIBL
pa3MenieHusl ¥ UMeHOBaHUs (ailioB B
nosroBpeMeHHoi namsatu. [11a6ionb! s
OTIMCaHMs TPyl (pailyios

[IpuHUMIIBI HOCTPOECHUS U annapaTHbIe
KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeTeBble MPOTOKOJIBI

Pasnenenne IP-cetn Ha moaceru ¢
IIOMOIIILI0 MAaCOK IOJACETEN




Buner nestensHocTH B cetu HTEpHET.
Cepsucsl UuTepHeTa. ['ocygapcTBeHHbBIE
3JIEKTPOHHBIE CEPBUCHI U YCIIYTH

10.

Nundopmannonnas 6€30macHOCTh

11.

[TpakTuueckas paborta o Teme
" AHTUBUPYCHBIE TPOrPAMMBbI"

12.

O06o0061enre MmaTepuana 1o TeMe:
[udposas rpaMOTHOCTD

13.

Wudopmarius, TaHHBIC U 3HAHHS.
HNudopMannoHHbIE IPOIECCHI B IPHPOJIE,
TEXHUKE M 00IIECTBE

14.

HenpepsiBHBIE U JUCKPETHBIE BEIUYHHBI U
curHainel. Heo0xoqumMocTh JUCKpeTU3aIiu
nH(OpMaIUH, IPeTHA3HAYCHHOM JIJIsT
XpaHeHUs, Iepesiau 1 00pabOTKHU B

U POBBIX CUCTEMAX

15.

JIBonuHoe kKonupoBaHue. PaBHOMEpHbIE 1
HEpaBHOMEPHBIE KOJIbI. JlekoaupoBanue
COOOIIEHNH, 3aIIMCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

16.

VYcenosue @ano. [loctpoeHne 0HO3HAUYHO
JIEKOJIUPYEMBIX KOJIOB C IMTOMOIIBIO AePEBa.
I'pad An. A. Mapxkosa

17.

EnuHuIb U3MEpEeHUs KOJTNYeCcTBa
nHdopmaruu. AndaBUTHBIN MOIX0T K
OLICHKE KOJIM4YeCTBa HH(OpMaLIUU

18.

CucreMbl CYUCIICHUS

19.

[IepeBoa uncen U3 OJHOM CUCTEMBI




CUHUCIICHUS B APYT'YIO

JIBOI/I'-IHaSI, BOCBMCpHUYHAA U

20. MeCTHaAATCpUIHAsI CHCTEMBI CUHCIICHU,
CBSI3b MEXIYy HUMU
JBonuHasi, BOCbMEpUYHAS U

21. HIeCTHaAATCpUIHAsI CUCTEMBI CUUCIICHUS,
CBSI3b MEXIY HUMU
JIBonuHas1, BOCbMEpHUYHAS U

22. LIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS,
CBSI3b MEXIY HUMU

23 ApupmeTrueckue oneparyy B

' MTO3ULMOHHBIX CUCTEMAX CUUCIICHUS

" TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUUCIICHUSA

25. JIBOMYHO-JIeCATUYHASL CUCTEMA CUUCIICHUS

26. KOI[I/IpOBaHI/Ie TEKCTOB

27. PactpoBoe xonupoBaHue U300pakeHUi
[IpakTnueckas paborta 1o reme

28. "JluckpeTtusanus rpadpuuecKoi
uHdopmanuu"
LiBeToBbie MOnenn. BekTopHoe

29 KonupoBanue. Popmatsl (Haiiios.

' Tpéxmepnas rpaduka. @paxraabHas

rpaduka
Konuposanue 3Byka. Onienka

30 UH(POPMAIMOHHOTO 00bEMA 3BYKOBBIX

JAaHHBIX IPU 3aJaHHBIX YaCTOTC
JUCKPETU3ALUU U pa3PpAAHOCTH




KOJHUPOBAHUA

[IpakTueckas pabora o reme

3t "JluckpeTrusanus 3ByKoBoi HHMopMarun'" L
3 Ob6o1enue Matepuania no Teme:
' TeopeTnyeckue 0CHOBbI HHPOPMATHKH
33. OcHOBBI aJredpbI JIOTUKH
34 Jloruueckue onepanuu. TaOauIbI
' VCTHHHOCTU
[TpakTrueckas paboTa 1o Teme
35. «IlocTpoenue u aHanu3 TaOIUL] 1
UCTUHHOCTH B TAaOJIMYHOM IPOIIECCOPEN
36 Jlornueckue onepanuu 1 onepalnuy HaJ
' MHOKECTBAMH
[IpencraBnenue uenbIX YUCeEIl B IaMITH
37 KoMIbloTepa. OrpaHNYeHHOCTh 1MAaNa30Ha
' yuces NpyU OTPaHUYEHUN KOJIUYECTBa
pa3psanoB. [lepenonnenue pa3psagHON CETKU
38 IudpoBanue ¢ TOMOLILI0 TOOUTOBOK
' onepauuu «uckinovaroniee NI
[TpakTuueckas pabora no Teme «M3yuenue
39. OPa3pPSAHOr0 MAIIMHHOI'O IIPEACTABICHUA 1
LEJIBIX U BEUIECTBEHHBIX YMCEID»
40. Metonab! oTinagku nporpamMm
41. BetBnenus. CioxHble ycIoBuUs
42. [uknsl ¢ ycmoBueM
HaxoxneHue Bcex NpoCThIX YUCEI B
43. 3aaHHOM Juamna3one [IpakTuueckas 0.5

pabora 1o Teme «PerieHue 3a1a4 METOAOM




nepedopar»

44,

[IpakTueckas pabora o reme
"Pa3zpaboTtka moamporpamm”

45.

[IpakTrueckas paborta mo Teme
"PexypcuBHBIE TOATPOrPAMMBI"

46.

[IpakTnueckas pabora o reme
«HucneHHoe penieHue ypaBHEHUN

47.

[IpakTuyeckas pabota o teme
«[IpubnuxEHHOE BHIYUCICHNE AJTUH
KPUBBIX U IIomaaeil puryp»

48.

[paktuyeckas pabota o teme «llorck
MakcuMyMa (MUHMUMYyMa) (QyHKIIUN

49.

[TpakTrueckas paboTa o Teme
"O6paboTKa CTPOK C UCIIOIB30BAHUEM
GyHKIUI cTaHAaPTHOM OMOIMOTEKH SA3bIKA
IIpOrpaMMHUpOBaHuA"

50.

MaccuBbl 1 IOCIIETOBATEIBHOCTH YHCEIL.
[IpakTnueckas pabota o reme
"3anonHenue maccua"

0.5

51.

JIMHEeHHBIN TTONCK 3aJJaHHOTO 3HAUCHUS B
MaccuBe. [IpakTudeckas pabora mmo reme
"JIMHEeHHbBIN TOUCK 3aaHHOT0 3HAYCHHUS B
Maccune"

0.5

52.

[Ipaktuyeckas padora o teme "Ilonck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIeMEHTa B YMCJIOBOM MaccuBe"

53.

CopTHpOBKa OJTHOMEPHOTO MacCHBa.
[IpocThie METOIBI COPTUPOBKH.

0.5




[TpakTrueckas padota o teme "IIpocTeie
METO/Ibl COPTUPOBKU Maccupa'

JIBOUYHBI MTOUCK B OTCOPTUPOBAHHOM

54. maccuse. [Ipaktuueckas pabora no reme 0.5
"JIBOMYHBINA HOUCK"

55. CpencTBa TEKCTOBOTO MpoIieccopa

56. KomnerotrepHas BEpcTka TekcTa
[Ipaktuyeckas pabota o teme "BépcTka

57. JOKYMEHTOB C MaTeMaTHYE€CKUMU 1
dbopmynamu”

58. HNHCcTpyMEHTHI peLieH3UPOBAHUS

59 [TpakTrueckas pabora Mo Teme 1

' "MHOroCcTpaHUYHbIE TOKYMEHTHI"

O6aunbie cepBuchl. KomektuBHas padora

60 ¢ nokymeHTamu. [Ipaktuueckas pabora no 05

' teme "KomrekTuBHas paboTa ¢ '

JIOKyMeHTaMu"

61. Awnanu3s ga"nueix. boabiine naHHbie

62. MarmnHHOe 00y4YeHue

63, AHanu3 TaHHBIX C IOMOIIBIO AIEKTPOHHBIX
TabJInIL

6. [Ipaktuyeckas pabota o teme "Ananus 1
JTAaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX TAOIuUIL"
[TocTpoenue rpadukoB GyHKITHI.
[IpakTnueckas padora no treme "Harnsinnoe

65. NPEeJICTaBICHUE PE3Y/IbTATOB 0.5

CTAaTUCTUYECKOMN O6pa6OTKI/I JaHHBIX B BUIC
JuarpaMm CpeacTBaMu pCaaKTopa




AJIEKTPOHHBIX TabHIT"

66.

Jlunuu tpenna. Ilpakruueckas padota no
teme "[lonOop muHUM TpeHNa,
IIPOrHO3UpOBaHUE"

0.5

67.

[Ton6op mapamerpa. [IpakTndeckas padora
1o teMe "YuciaeHHoe pelieHue ypaBHeHHUM
C TIOMOIIIBIO ToA00pa mapamerpa"

0.5

68.

OntuMu3anus Kak HOMCK HAMITY4ILIEro
pEeLIeHNUs B 3aJJaHHBIX YCIOBUSIX.
[IpakTueckas padora no reme "Pemenue
3aJ1a4 ONTUMH3AIHHN C TIOMOIIBIO
AJIEKTPOHHBIX TabIHII"

0.5

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

21.5




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue u3yuennsi | 0GpasOBATENbHBIE
padoTbI padoTbI pecypesI
1. KonuuectBo nndopmanmu
2. Anroputm Xadpmana
3 [Tpaktuueckas padora no Teme "CxxaTHe JaHHBIX 1 1
' C HOMOIIBIO anropuT™a Xapdmana"
ANTOpUTMBI CKaTHUS JAHHBIX C IOTEPSIMHU.
4. [Tpaktuueckas padora o Teme "CxxaTHe JaHHBIX 1 0.5
¢ norepsmu (anroputmsl JPEG, MP3)"
5 [TpakTrueckas paboTa 1o Teme 1 1
' "[TomexoycToitunBbIe KOIBI"
6. Mogenu 1 MOJIEIUPOBAHUE 1
[TpakTrueckas padota o teme "Ilonck
7. BBIUTPHIITHON CTPATETHH B UTPE C TIOTHOM 1 1
uHpopmanuein"
g [Tpaktuueckas padora no Teme "Cpezncraa 1 1
HCKYCCTBEHHOT'O MHTEJJIEKTa"
dopmanuzanus NOHATUA aIropuTMa. MammHa
9. ThIOpHHra Kak yHUBEpCajlbHasi MOJIENb 1
BbruKciieHui. Te3uc Yépua—Tbropunra
10. Mammna [locra
11. Hopmanbuslie anropugmsr Mapkosa
1 ITouck nMpocCThIX YMCEN B 3aJaHHOM JIUaNla30HE C 1
' MOMOIIBIO AJITOPUTMA «pelIeTo DpaTocheHar




[TpakTrueckas padota o reme "Tlorck MPOCTHIX

13.
yycesl B 3aJaHHOM auara3oHe"
14 [IpakTueckas padora no teme "Peanu3zarus
' BBIUNCJIEHUH ¢ MHOTOpa3psIHbIMU YKciamu"
[Tpaktrueckas padora o teme "IlocTpoeHue
15. a1(paBUTHO-4aCTOTHOI'O CJIOBaps AJIsl 3aJaHHOT'O
Tekcra"
AHanu3 TEKCTa Ha €CTECTBEHHOM SI3bIKE.
16. Brinenenue nocienoBaTeNbHOCTEH M0 MIA0IOHY.
Perynspueie BeipakeHus. YacTOTHBIN aHAIN3
Y;
17 [IpakTueckas padora no treme "AHanu3 TEKCTa
' Ha €CTECTBEHHOM si3bIKe"
[TpakTrueckas padota o Teme "Brranciienne
18. apu(pMETHUECKOT0 BbIPaXKEHMUsI, 3alIMCAHHOTO B
nocturcHoi popme”
[Tpaktuueckas padora no Teme "Mcnonabp3oBanue
19
' ouepeau"
[IpaxkTuueckas padbora no teme "Hcnonab3oBanue
20. JIepEeBbEB ISl BBIYMCICHUS apU(METHUECKIX
BBIpAXCHUN"
Anroputmbl Ha rpadax. [ToctpoeHue
21. MHUHUMAaJIEHOI'O OCTOBHOI'O J€P€E€Ba B3BEIICHHOI'O
CBSI3HOTO HEOPUEHTHPOBAHHOTO Tpada
2> O6xox rpada B rnyouny. O6xon rpaga B
' IIMPUHY
23. Anroput™m JlefKCTpHI.
" [Tpaktuueckas padora o Teme "Brruncienue

JJINHBI KpaTqaﬁmero IyTHU MCXKAY BEPpIIMHAMU




rpada (anroputm JlerdkcTpbr)"

25. Anroputm ®noina—Yopiuaia
[Tpaktuueckas padora o Teme "Brruncienue
26. PEKYPCHUBHBIX ()YHKLHUH C TOMOIIBIO 1
JUHAMHUYECKOTO MPOrpaMMHUPOBAHHUS"
[Ipaktrueckas padota o teme "Ilomcuér
27. KOJIMYECTBA BAPUAHTOB C IIOMOIIIBIO 1
JUHAMUYECKOT0 IpOorpaMMupoBaHus”
)8, [Tonatue o mapagurMax nporpaMMHpOBAHHUSL.
00630p A3BIKOB IPOrPaMMHUPOBAHUS
59 [Tonsatre 06 00bEKTHO-OPUEHTUPOBAHHOM
' IpOrpaMMHUPOBAHUH
30 Pa3zpaboTka mporpaMm Ha OCHOBE OOBEKTHO-
' OPHMEHTUPOBAHHOIO MOIX01a
31 [TpakTryaeckas pabora "Pa3paboTka nmpoctoit 1
MPOrPaMMBI C UCIIOJIb30BaHUEM KJ1acCOB"
Wnkancynsauus. [Ipaktuueckas pabora o teme
32. "Pa3zpaboTka Ki1acca, UCTIONB3YIOIIETO 0.5
MHKAICYJIALNI0"
33 ITpakTrueckas padota o teme "PaspaboTka 1
' MEepapXuH KIaccoB"
34, Cpenpl OBICTPOI pa3paOOTKH IPOTPAMM.
[TpoexTupoBanue unrepdeiica monb3oBaTens
35. [IpoexTupoBanue nuTepdeiica monbp3oBatess
36 Hcrionb30BaHe TOTOBBIX YIIPABIISEMBIX
' 3JIEMEHTOB JIJIs IOCTPOEHUs MHTepdetica
37 [Tpaktuueckas padora no Teme "PazpaboTka 1

nporpamMMslI ¢ rpadudeckum uHTepdeiicom”




JTtanel KOMIIBIOTCPHO-MATCMATHYCCKOI'O

38. MOJIETUPOBAHMS
39 [IpakTnueckas pabora 1o reme 1
’ "MopenupoBaHue JBUKEHUA"
MonenupoBanue OUOJIOTMYECKUX CUCTEM.
40. [IpakTudeckas pabora 1o Teme 0.5
"MozenupoBaHue OMOIOTUIECKHX CHCTEM"
BepositHocTHbie Monenu. [IpakTudeckas pabora
41. o TeMe "MMHUTallMOHHOE MOJIEIMPOBAHUE C 0.5
nomoInbio Metona Mounte-Kapo"
4 KommnbrorepHoe MoienupoBaHue CUCTEM
' yIpaBJIeHUs
43, Tabnuunblie (pensuoOHHBIC) 0a3bl JAHHBIX
a4 [IpakTrueckas pabora no teme "Pabora ¢ 1
' roTOBOI1 6a30ii JaHHEIX"
45 [TpakTrueckas padora o teme "Pa3paboTka 1
' MHOTOTa0IMYHON 0a3el JaHHBIX"
46. 3anpockl K MHOTOTaOIMYHBIM 0a3aM JaHHBIX
47 [TpakTuyeckas pabora o Teme "3anpocsl K 1
’ MHOroTa0In4YHON 0a3e maHHBIX"
48 Hepemsiimonnsie 6a3pl JaHHBIX. DKCIIEPTHBIC
' CHCTEMBI
49. HNuTepHeT-IpUnoKeHus
[TonsaTHE O cepBEpHOM U KIIMEHTCKOM YacTsIX
50. caifta. TeXHOJIOrUSl «KITUEHT — CEPBEPY, €€
JIOCTOMHCTBA M HEJJOCTATKU
51. OcHoBssl s13p1ka HTML
52. [TpakTrueckas padota o teme "Coznanue 1




TEKCTOBOM BeO-CTpaHUIIBI"

53.

OcuossI a361ka HTML

54.

[Tpaktuyeckas padora o Teme "Coznanue BeO-
CTpPaHHUIIbI, BKIIIOYAIOIIEH MYyIbTUMEIUIHbIC
00BEKTHI (PUCYHKH, 3BYKOBbIE JaHHBIC, BUEO)"

55.

[IpaxkTuueckas padora no teme "OdopmieHue
CTPAHUIIBI C TOMOIIBIO KaCKaJHBIX TAaOIHII
ctuien”

56.

Cuenapun Ha s3b1Ke JavaScript

57.

[Ipaktuyeckas pabota mo teme "O6paboTka
JTaHHBIX (popM"

58.

BBoj n300paskeHnii ¢ UCTIONB30BaHUEM
Pa3MTUYHBIX T(PPOBBIX YCTPOHCTB.
[IpaxkTuueckas padora no teme "O6paboTka
dpoBsIX poTorpaduit”

0.5

59.

Perymis. Pabora ¢ obnactsamu. OUiabTpEIL.
[TpakTrueckas padota o reme "PeTymb
¢ poBbIX hoTorpaduit”

0.5

60.

MHorocoitHble n300paxeHus. TeKCTOBbIE CIOU.

Macka cnos. Kananel. CoxpaHeHue BbIJIETICHHOM
oOnactu

61.

[IpakTnueckas padora no reme "MHOrocoiHbIE
n300paxeHus"

62.

BekropHas rpaduka. Bexropusarus pacTpoBbIX
n300pakeHUI

63.

O606menue o teme "MHpopmaoHHbIe
TEXHOJIOTUH

64.

[TpakTrueckas padora o teme "Coznanue




MPOCTHIX TPEXMEPHBIX Mojenei"
65, [IpaxkTuueckas padora no teme "CerouHble 1 1
Mozenu"
66 MopenrpoBaHu€e HCTOYHUKOB OCBELICHUS. 1
Kamepsl
67. [TpaxkTuueckas padbora no teme "Penaepunr" 1
68. AnnutuBHbIE TeXHOJ0TUU (3D-puHTEPHI)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 36.5







MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMI
IPOI'PAMMBI CPEJJTHEI'O OBIIET'O OGPA3OBAHUS

Kon
MpoBepPsieMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBaHUS K NMPeIMETHBIM Pe3y/JbTaTaM OCBOECHHSA
OCHOBHOIi 00pa30BaTeJIbHOI MPOrPpaMMBbI CpPeIHEro 001ero
o0pa3zoBaHusi

1.

3namo (nonumamu)

11

[loHuMaHNe OCHOBHBIX MPUHIMIIOB YCTPOMCTBA M (YHKIIMOHUPOBAHHS
COBpPCMCHHBIX CTAllMOHAPHBIX MU MOOMIIBHBIX KOMITBIOTCPOB;, TeH,Z[eHL[I/Iﬁ
Pa3sBUTHUA KOMIIBIOTCPHBIX TGXHOJIOFI/II\/'I; BJIaACHUC HaBBbIKaMU pa6OTBI C
OnepallMOHHBIMHU CHUCTEMAMU U OCHOBHBIMU BHAAMU IIPOrpaMMHOIO
ob0ecrieueHnst sl peUIeHHMss y4eOHBIX 3aJad 1O  BBIOpaHHOM

Cricnuajin3anuu

1.2

Hanuume mnpencraBneHnii o 0a30BbIX MPUHLMIIAX OpraHU3alUU |

(YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH

1.3

ITonnmanne OCHOBHBIX IMPUHOHUIIOB AUCKPECTHU3ALUH PA3JIUYIHBIX BHUIOB

uHpOopMaLuu

1.4

[lonnmanue 06a30BBIX aJTOPUTMOB OOPAOOTKM YHCIOBOM M TEKCTOBOM
uHpopManuy (3amuch 4YHCEN B IO3ULHUOHHONW CHUCTEME CUMCIIEHUS,
JEUMOCTh 1IeJIbIX YHMCENI; HaXOXKJIEHUE BCEX MPOCTHIX YKCEN B 3alaHHOM
JuanasoHe; 00pa0O0TKa MHOrOpaspsJHbIX ILEJIbIX 4YHMCEI; aHaJIW3

CUMBOJIbHBIX CTPOK U IPYTUX), JITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHue q)YHKHI/IOHaJ'H)HI)IG BO3MOXHOCTH HWHCTPYMCHTAJBHBIX CpPCACTB

cpeasl pa3padOTKu

1.6

Brnanenne ocCHOBHBIMHU CBeleHMSIMH O 0a3ax MaHHBIX, X CTPYKType,

CpeACTBaX CO3/IaHMs M pabOThl C HUMU

1.7

[Tonumanue BO3MOXXHOCTEH M OTPAaHUYEHUN TEXHOJIOTHUH UCKYCCTBEHHOTO
UHTEIJIEKTa B Ppa3IMYHBIX O00JIacTAX; Halu4Me MpeacTaBiIeHUl 00
UCIIOJIb30BAaHUU  MH(POPMAIIMOHHBIX  TEXHOJOTHMH B pa3IWYHBIX

npodeccroHanbHBIX cdhepax

1.8

BJ'IaI[eHI/Ie TCOPCTUUCCKHUM allllapaToM, II0O3BOJIAIOIINUM OCYHICCTBIIATH
NpeaACTaBJICHUC 3alaHHOI'0 HATYPAJBbHOI'O YHMCJIa B PA3JIMYHBIX CHUCTEMaAX
CUMCJICHHA, BbIIIOJIHATH Hp606paSOBaHI/I$I JJOT'HYCCKUX BBIpa)KeHHfI,
HCIIOJIb3ysl 3aKOHBbI aJIF€6pI>I JIOTUKH; OIIPCACIIATDH KpaT‘IaI;'IIHHI;’I IIyTb BO
B3BCIICHHOM rpa(pe n  KOJHYCCTBO HyTefI MCXKAY  BCpHIMHAMHU

OPUCHTHPOBAHHOT'O alTUKIIMICCKOTI'O rpa(ba




Yuems

2.1

YMeHHe HCMOIb30BaTh KOMIBIOTEPHO-MATEMATHYECKUE MOJCIH ISt
aHanmm3a OOBEKTOB M MPOLECCOB: (hOPMYIHUPOBATH II€NTb MOJICITHUPOBAHUS,
BBITIOJIHATh aHAIM3 PE3yJIbTaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHUS;
OIICHWBATh AJEKBAaTHOCTh MOJCIH MOJACIUPYEMOMY OOBEKTY WIH

MPOLECCY; MPEACTABIIATH PE3YIBTAThl MOAEIUPOBAHKS B HATJISTHOM BUE

2.2

YMeHue KiIacCU(pUIMPOBATH OCHOBHBIC 3a/[adyd  aHAM3a JITAHHBIX
(TporHO3upOBaHUE, Kiaccuukanus, KJIaCTepH3aIHs, aHamn3
OTKJIOHEHWH); TIOHMMATh IIOCIIECAOBATEIIFHOCTh PEIICHHS 3a7ad aHaIu3a
JAHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA Ka4eCTBa JaHHBIX,
BEIOOp ¥ (WIM) TIOCTPOCHHWE MOJAEIH, NpeoOpa3oBaHHUE JaHHBIX,

BU3YalIM3alysl JaHHbIX, HHTEPIIPETallus pe3yIbTaToB

2.3

YMenne onpenenarb HHOOPMAIMOHHBIM 00bEM TEKCTOBBIX, IpadUIECKUX
Y 3BYKOBBIX JJaHHBIX IPH 3a/IaHHBIX ITapaMeTpax JUCKPETH3AINU. Y MEHHUE
ONpEeNeNsaTh CPEJHIO CKOPOCTh TIEpeJavyd  JIaHHBIX, OIICHUBATh
U3MEHCHHE BPEMEHHU TMepeiadyd TpPHU HW3MEHEHHH WH(POPMAIMOHHOTO

00BEMa JAaHHBIX U XapPAKTCPUCTUK KaHaJIa CBA3U

2.4

YMmenune CTpOUTH KO, O6CCHC‘II/IBaIOH_II/II\/‘I HAaUMCHBIIYIO BO3MOXKHYIO

CPEIIHIOI0 ITTUHY COOOIIEHUS IPU N3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHne WMCnoab30BaTh npu peHICHUH 3aJdaq CBOMCTBa HOSHHHOHHOﬁ
3allMCH YHCCJI, AJITOPUTMBI IIOCTPOCHHUA 3allMCH 4YHCJIa B MO3UIIMOHHOM
CUCTCMC CUHUCIICHUA C 3aJaHHBIM OCHOBAHUCM M IMOCTPOCHHUA 4YHCJIA 11O
CTPOKE, co,uepxcameﬁ 3alldCh A3TOT0 YHCJIa B IO3MIHMOHHOM CHCTEME
CUHUCJICHUA C 3aJaHHbIM OCHOBAHHUEM, YMCHUC BBITIOJIHATH

apI/I(I)MeTI/I‘-IeCKI/IG Oonecpanru B MO3UITUOHHLIX CUCTEMAX CHHUCIICHUA

2.6

YMeHHe CTpPOUTHh JIOTUYECKOE BBIPAKEHHE B JTU3IBIOHKTHBHONH U
KOHBIOHKTUBHOW  HOpPMaJbHBIX  (opMax 1O 3aJaHHOM  TabiuIe
UCTUHHOCTH; HCCIENOoBaThb 00JacTb HCTHHHOCTU  BBICKAa3bIBAHUS,

coACprKaeCro NCPEMCHHBIC, pCIIATh HECJIOXKHBIC IOTUUCCKHUEC YPABHCHUA

2.7

YMeHHe pemarbh aJIropuTMHYECKUE 3a1a4d, CBS3aHHBIE C AHAJIU30M
rpadoB (3aa4d MOCTPOEHUS ONTHUMAIBHOTO IyTH MEXIY BEpIIMHAMHU
rpada, omnpenereHNs KOJTUYECTBA PA3MYHBIX IMyTeH MEXAY BEpIIMHAMHU

OPUEHTUPOBAHHOTO AlMKINYECKOTro rpada)

2.8

YMeHMe UCIOIb30BaTh JE€PEBbS NIPU AHAIU3E U MOCTPOCHUM KOJIOB U JUIA
IpeICTaBICHUs] apu(PMETUUYECKUX BBIPAKEHHUM, MpH peHIeHUH 3a]ady
IIOMCKAa W COPTHUPOBKH; YMEHHME CTPOHUTH JAEPEBO WUIPhl IO 3aJaHHOMY
aIropuT™My; pas3pabaThiBaTh U OOOCHOBBIBATH BBIUIPHIINIHYI CTPATETHIO

UTPbI




2.9

YMmenue AHAJIU3UPOBATL AJITOPUTMBI C  HUCIOJB30BAHUCM Ta6J'II/IH
TPaCCUPOBKHU,; OIPECACIIIATH 0e3 HCIOJIL30BaHM KOMIIBIOTEPA PE3YJIbTAThI
BBITIOJIHCHUSA HECJIOXKHBIX IIPOrpaMM, BKIHOYAIOMIUWX HHUKJIbI, BETBICHUSA U

moAIporpamMmsel, IIpH 3aIaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue ompenensTth CIOXKHOCTh H3yd4aeMbIX B Kypce 0a30BBIX
aIrOpUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MAacCHBa, COPTUPOBKAa MacCHBa,
nepeOOpHbIe aJrOPUTMBbI, JABOUYHBIA TMOUCK) U TPHUBOJIUTH MPUMEPHI

HCCKOJIBKUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJIA pCLICHUS 0,[[HOI71 3aJa4un

2.11

Brnanenne yHHMBEpCAIBHBIM  SI3BIKOM — MPOTPAMMHPOBAHHS  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHHIMU O 0a30BbIX
TUMAX JaHHBIX M CTPYKTypax JaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPABISIONME  KOHCTPYKIIMHM;,  YMEHHE  OCYIIECTBISTh  aHAJM3
OPEIJIOKEHHOW  MPOrpaMMBL:  ONpPENENSATh  Pe3ylbTaThl  PabOTHI
IPOrpaMMBbI NP 33laHHBIX MCXOAHBIX JAaHHBIX; OMPEAENsATh, MPU KAKUX
UCXOIHBIX JIaHHBIX BO3MOXXHO TIOJYyYEHUE YKAa3aHHBIX pPe3yJbTaTOB;
BBISIBJISITH JIaHHBIE, KOTOpPHIE MOTYT MpPHBECTH K OmuOke B pabote
nporpaMMbl;  (OpPMYIHpPOBAaTH  MPEUIOKEHHS O  YIYYIICHUIO

IIPOrPaMMHOTI0O KO/a

2.12

YMeHue peann3oBbIBATH HA BBHIODAHHOM Ui HM3Y4YCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro ypoHs ([lackans, Python, Java, C++, C#)
THUIOBBIE aJITOPUTMBI 0OPAOOTKH YHCEN, YUCIOBBIX IOCIIEA0BATEIbHOCTEN
M MacCHUBOB: IIPEJICTaBICHHE 4HCIa B BHJIE Habopa MPOCTHIX
COMHOKUTENICH; HaxO0XJIE€HHE MaKCHUMAJIbHOW (MHHHUMANbHOW) IH(pPHI
HaTypaJbHOIO YKCJIA, 3alIUCAHHOIO B CUCTEME CUUCIIEHUS C OCHOBAHUEM,
He mnpeBblmaromuM 10; BblUMCIIeHHE OOOOIIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MacCHMBa WJM YHMCIOBOW IOCJIEOBATENIbHOCTH (CYMMBI,
NPOU3BENICHNUS  CpPEOHEro  apu(pMETHYECKOro, MHHHUMAJIBHOTO U
MaKCUMAaJIbHOI'O 3JIEMEHTOB, KOJMUYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBMIO); COPTHUPOBKY JJIEMEHTOB MacCHBa; YyMEHHE
UCIOJb30BaTh B IPOrpaMMax JaHHbIE PAa3JIMYHBIX THUIOB C Y4ETOM
OTPaHMYEHUH Ha JMamna3oH UX BO3MOXHBIX 3HAYCHWH, NMPUMEHATH IPU
peLIeHUH 3a7ay CTPYKTYpPbl AAHHBIX (CHHMCKH, CJIOBApH, CTEKH, OYEpEH,
JIepeBbsl); MPUMEHATh CTAHJAPTHBIE U COOCTBEHHbIE MOJIPOTrPAMMBI JJIs
00pabOTKM YMCIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; MCIOJIb30BATH MPU
pa3paboTke MmporpaMm OMOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTIIAAKHU IIPOrpaMM B CpeaC MPOrpaMMHUPOBaAHUA

2.13

YMmenue HCIIOJBb30BATh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJIu3a,

MMPpEACTaBJICHUA U O6pa6OTKI/I JdaHHBIX (BKJ'IIO‘-IaSI BI>I60p OIITUMAJIBHOI'O




peuieHus, nMoAOOp JIMHUU TPEHJa, PELIEeHHE 3aJad MPOTHO3UPOBAHUSA);
YMEHHME HCIOJb30BaTh TaOJUuHbIe (pEIsUUOHHbIE) O0a3bl JaHHBIX U

CIIpaBOYHBIC CUCTEMBbI

2.14

YMeHHne OpraHu30BBIBaTH JUYHOEC HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIONIb30BAaHUEM  PA3IMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJIOTHIA;
MOHMMAaHHE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yciryr, UG POBBIX 00pa30BaTEIbHBIX CEPBUCOB




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
O UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1

[udposasi rpaMOTHOCTH

11

OcHOBHEBIE TCHACHIIUHN PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHA. HapanneanLIe
BBIYMCJICHHUA. MHOFOHpOL{CCCOpHLIe cUCTEeMEL P acnpez{enéHHHe

BBIYHCIIUTENLHBIC CUCTEMBI U 00paboTKa OOIBININX TAHHBIX

1.2

IIpyHUMIIBI OCTPOEHMS W allapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble mnportokosibl. Cerb HWHTepHer. Appecanus B cetu HMHTepHer.
IMpotokouel creka TCP/IP. Cuctema nmomennsix umEH. Pasnenenue IP-cetn Ha

MMOACETH C IOMOIIBI0 MACOK MOACETEH

1.3

@aiinoBas cuctema. [louck B daitnoBoit cucteme. [lpuHIMNBI pa3MmenieHus |

uMeHoBaHUs (aitioB B gonroBpeMeHHOW mnamsTH. [llaGnoHbl s omucaHus

rpymi ¢aitnos

1.4

CKOpOCTI) nepeaauu JaHHBIX. 3aBHCHMOCTD BPEMCHU nepeaauun oT

MHPOPMAIIMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

1.5

[udposanne nanHbix. CHMMETpUYHBIE U HecMMMeTpudHble mudpsl. nudpsr
npoctoii 3amensl. ludp Llesaps. udpp Bumwxenepa. Anroput™m mudpoBanus
RSA

1.6

Kozpl, no3Bosstonye 0OHapyKUBaTh U UCIIPABISITH OLIMOKH, BO3HUKAIOLIUE MIPU
nepenaye naHHbIX. Pacctosnne Xammunra. KonupoBanue ¢ nOBTOpeHHEM OUTOB.

Koxapr XomMmunra

TeopeTnueckre 0OCHOBbI HH()OPMATUKH

2.1

JlBonuHoe  KoaupoBaHue. PaBHOMEpHbBIE U HEPAaBHOMEPHBIE  KOJBL
JlexoaupoBaHue COOOIICHNH, 3aTMCAaHHBIX C TOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue dano. [locTpoeHHE ONHO3HAYHO IEKOJMPYEMBIX KOJIOB C ITOMOIIBIO

nepesa

2.2

Teopernueckre mOAXOABI K OIEHKE KoinuecTBa uWHGpopmanuu. EauHuis
U3MEpEeHUsl KoimdecTBa WHPOpMAruu. AJPaBUTHBIA TOIXOJ K OICHKE
Konu4yecTBa uH(POpManuu. 3aKOH aaauTUBHOCTH uHMopmanuu. Dopmyra

Xaptnu. Uadopmanus u BepossitTHocTs. Dopmyna Lllennona

2.3

Cucrembl cuucienus. Pa3BépHyras 3amuch LENbIX M JIpOOHBIX YHCET B
MO3UIMOHHON cucteme cuuciaeHus. CBoiicTBa NO3UIIMOHHOM 3alMCH YHCIA!
KOJIMYECTBO (P B 3aIUCH, IPU3HAK JEIMMOCTH YHCJIa HA OCHOBAaHUE CHCTEMBI
CUHCJIEHUS. AJITOPUTM IIEPEBOJIa LEJIOT0 Yncia U3 P-u4HOM CUCTEMBI CUUCIICHUS

B JICCATUYHYIO. AJITOPUTM TE€pPeBOJia KOHEUHON P-W4yHOW ApoOM B NECATHUYHYIO.




ANTOpPUTM TIepeBOja LEJIOTO YHUCIa U3 JIECATHYHON CHUCTEMBl CUMCICHUS B P-
nyHyto. IlepeBon KoHeYHOW JecATUYHOM Jpobdu B P-uunyto. JIBonuHas,
BOCBMEPHUYHAS W IIECTHAALATEPUYHAS CUCTEMBI CYMCIICHUS, CBA3b MEKIY HUMHU.

Apudmernyeckre onepanuu B MO3UIUOHHBIX CUCTEMAaX CUHCICHUS

2.4

Tpoanaﬂ YpaBHOBCIICHHAA CUCTEMA CUHUCIICHHS. ,Z[BOI/I‘IHO'I[CCHTI/I‘IHaH cucrema

CUHCJICHUA

2.5

Konuporanue tekctoB. Komuposka ASCII. OxHoOGaliTHbie KOoaupoBKku. CTaHIapT
UNICODE. Komupoka UTF-8. Omnpenenenue wuHpOpMaImoHHOTO 0O0BEMA

TEKCTOBBIX COOOILIEHUNA

2.6

KonupoBanue nzobpaxkennii. Onenka nHpopMannoHHOTo 00béMa rpadudecKux
JTAHHBIX TPU 33JIAHHBIX Pa3pelICHUU U TIyOHHE KOIUpOBaHHS IBeTa. [[BeTOBBIC
monenmu. KomupoBanue 3Byka. OreHka HH(GOPMAIIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPU 3aJaHHbIX 9aCTOTC JUCKPETU3ALIUU U PA3PAAHOCTU KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsTne BbICKa3biBaHUsS. BbIcka3biBaTenbHble (DOPMBI
(npenukatel). KBaHTOpEI CyliecTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOnauubl HMCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxkaecTsa. JIorndeckue onepanyy U onepanuu HajJ MHOKECTBAMMU.
3aKkoHBl anreOpbl JIOTMKU. OKBHUBAJCHTHBIE IPEOOpPa3OBaHUs JIOTHYECKUX
BbIpaKeHM. JIornueckue ypaBHEHUsI U CUCTEMBI YPaBHEHUM.

Jlornueckue (yHKIMU. 3aBHCHMOCTH KOJHMUYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonnyeckue opMbl TOrMYECKUX BBIPKECHUN

2.8

COBeleeHHI:IG JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMaJIbHBIC (I)OpMI:I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/III€ HNCTHUHHOCTH

2.9

Jlornueckue o3yeMeHTBl B cocTraBe Kommbiotepa. Tpurrep. Cymmartop.
MHoropa3psaasbsii cymmarop. IloctpoeHue cxeM Ha JOTMYECKHX 3JIEMEHTax I10
3a/laHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTUYECKOU CXEME

2.10

Mopenu u wmonenupoBanue. llenu monpenupoBaHusi. AIEKBAaTHOCTh MOJIENH
MOJECIHUPYEMOMY OOBEKTY WU Tipolieccy. DopManu3aius MpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToB MOJICTUPOBAHUS B BUJE, YIOOHOM JJIsI BOCIIPHUSATHS

4esioBeKoM. ['paduueckoe npeacTaBiieHne JaHHbIX (CXeMbl, TaOIULIbL, FpaduKH).

2.11

[IpenacraBinenue 1eEAbIX YHCENT B TaMATH KommbloTepa. OrpaHMueHHOCTH
JYarna3oHa 4YHceN MpH OrPaHMYCHUH KOJIM4YecTBa paspsnoB. llepemonHenue
pa3psHOl ceTku. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIA OUT. [|BOMYHBIN
JIOTIOTHUTEIBHBIN KO/l OTPULIATEIbHBIX YHCEIL.

[TobutoBrie sormueckue omnepanuu. Jlormueckuit, apudMeTuyecKuii u

nukindeckuit  casuru. [lIudpoBanne ¢ momMompr0 MOOWTOBOM OmEparuu




wuckirovaroiee NI

2.12

[IpencraBieHre BEIIECTBEHHBIX YHMCEN B MaMSTH KOMIIbIOTEpa. 3HaYalas 4acTb
U NopsaoK yucha. JluanmazoH 3HaueHWM BelIeCTBEHHBIX 4YHcell. I[IpoOiembl
XPAaHEHMUS BEIIECTBEHHBIX YHMCEJ, CBSA3AHHBIE C OrPAaHUYECHHEM KOJIUYECTBA
pa3psaaoB. BeInonHeHHE onepanuili ¢ BEIIECTBEHHBIMHM YMCIIAMM, HAKOIUICHHE

OIINOOK IIPU BBIYHUCIICHUAX

2.13

I'padwr. OcHoBHBle TOHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATPHIl, CIIUCKOB CMEXHOCTH. PemieHue
QITOPUTMUYECKHX 3aJad, CBA3aHHBIX C aHanm3oM rpadoB (mocTpoeHHe
ONTUMAJILHOTO TYTH MEXIy BepIIMHAMH rpada, ompenesieHue KOIM4YecTBa

Pa3JIUIHBIX HYTCﬁ MCXKAY BEPIIMHAMU OPUCHTHPOBAHHOI'O AHUKIIMYCCKOI'O

rpada)

2.14

JlepeBbsi. bunapnoe nepeBo. JlepeBbsi moumcka. CmocoObl 00Xxoma epesa.
[IpencraBnenue apugmeTHUECKUX BBIpaKEHUH B BUIE nepeBa. Vcmomb3oBaHue

rpadoB U AEPEBBEB MIPH OMUCAHUN OOBEKTOB U MPOLIECCOB OKPYXKAIOLIET0 MUPA

2.15

JIMCKpeTHbIE UTPHI IBYX UIPOKOB ¢ MoyHOM uHpopmauueit. [loctpoenue nepesa
nepebopa BapHaHTOB, OIMCAHUE CTPATETMHM WIPbl B TaOJW4HON (opme.

Beiur PBIIIHBIC U TPOUT'PBIINIHBIC ITO3UIINN. BLII/IrpLILHHLIe CTpaTCrun

2.16

CpeI[CTBa HCKYCCTBCHHOI'O HUHTCILIICKTA. I/I,Z[CHTI/I(I)I/IKB.LII/ISI n IIOUCK
1/1306pa>1<eHI/1171, pacrio3HaBaHUC JIUII. Hcronp30BaHne METOIOB HCKYCCTBCHHOI'O
HUHTCIIJICKTA B 06yanOH_II/IX cucreMax. Mcmnonp30BaHNEe METOOOB HCKYCCTBCHHOI'O

MHTEJUIeKTa B poOoToTexHuke. HTepHeT Bemel. HeliponHble cetn

ANTOpPUTMBI M IPOTPAMMHPOBAHHE

3.1

CDOpMaJ'II/BaI_II/IH IOHATHA aJIrOpUTMaA. MamuHa TBIOpI/IHFa KaK YHUBCpCaJIbHAA

MOJEJIb BIYMCICHUM

3.2

OrneHKa CIIO)KHOCTH BBIUUCIIEHUH. Bpems paboTsl U 00BEM uCHONB3yeMO
IaMsATH, MX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIIOKHOCTH AITOPUTMOB. AJTOPUTMBI  I[TOJIMHOMHAJIBHON
cinoxkHoctu. IlepeGopubie anroputMmel. [IpuMepsl pasiIWYHBIX —aJTOPUTMOB

pelIeHns OAHOM 3a7a4i, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh

3.3

OmnpeneneHre BO3MOXHBIX pE3yJIbTaTOB pPAa0OTHI MPOCTEHUIIMX alTrOPUTMOB
YIOPABICHUS HCHOJHUTENISAMU M BBIYMCIUTENBHBIX anropurMmoB. OnpenesneHue

MCXOJIHBIX TaHHBIX, IPU KOTOPBIX aJlTOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTaT

3.4

Anroput™Mbl 00paOOTKM HATypalbHBIX YHCEN, 3alMCAaHHBIX B IO3UIIMOHHBIX
cHUCTeMaxX CYHUCIEHHs: pa3OMeHHre 3amucu 4Yucia Ha OTACNbHBIE LUQPHI,
HaXOXJCHHE CYMMBl W TpOU3BEICHHA IHM(]p, HAXOKICHHE MaKCHMAIbHOU

(MUHUMATBHON) UPPHIL.




[IpencraBinenue uucina B BUAE HaOOpa MPOCTBIX COMHOXMTEIEH. AJIrOpUTM
OBICTPOro BO3BENIEHUS B cTeneHb. [IoMcK MpOCThIX YKCEN B 3a/1aHHOM JIMana3oHe

C TIOMOUIBIO aJITOPUTMa «PEIIETO IpaTocheHar

3.5

MHOFOp&SpHI{HHC OCJIbIC YKUCila, 3a1a49un JIIMHHOM apI/I(I)MeTI/IKI/I

3.6

S3sik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunbsl gaHHBIX:
LIEJIOYHMCIICHHBIE, BELECTBEHHbIE, CHUMBOJIbHBIC, JIOTUYECKUE. BeTBieHus.
Crnoxuable ycnoBus. Lukmnst ¢ yenoBueMm. LIUKIbI 10 mepeMeHHOM.

OOpaboTka NaHHBIX, XpaHsAmmxcs B (ainax. TexcToBble U ABOWYHbBIE (DaWJIbL.
daiinoBele mepeMmeHHbie ((aitmoBele ykazatenu). Utenue u3 (aiina. 3anuch B
(aii.

Pa36uenue 3amaun Ha noazanaun. [loamporpamMmmel (iporiexypsl 1 QyHKITUR).

Hcnonp3oBanue cTanIapTHON OMOIMOTEKH S3bIKa MPOrPaMMUPOBAHUS

3.7

Pexypcus. PexkypcuBnble mpouenypsl U GyHKIMU. Vcmonp3oBaHuWe cTeka st

OpraHru3allii pEKYPCHBHBIX BbI3OBOB

3.8

Uucnennsle MeTonbl. TouHoe W mpuOMMHKEHHOE pemIeHus 3anadd. YucieHHoe
peleHnue ypaBHEHUH ¢ TIOMOIIBIO Toabopa mapamerpa. UHCIeHHBIE METObI
pelieHusT ypaBHEHWH: MeETOoJ Tmepebdopa, MeETOJ IOJIOBUHHOTO JICJICHHUS.
[TpubmmkéHHoe BBHIYMCIICHUE JJIMH KPHUBBIX. Bbruucienue momaneid Guryp c
MOMOIIIBIO0 YUCIIEHHBIX METOJ0B (METOJ MPSIMOYTOJBHHUKOB, METOJ Tparenuil).
[louck Makcumyma (MUHHMYMa) GYHKIUH OJHON MEPEMEHHOW METOI0M

IIOJIOBHHHOI'O JCJICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble  QyHKIMH  s3BbIKA
MIPOrPaMMUPOBAHHUS JIJIs1 OOPaOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHMBOJIBHBIX CTPOK: NOJACYET KOJIMYECTBA IMOSBICHUM CHMBOJA B CTPOKE,
pazOueHue CTPOKM Ha CIIOBa MO NPOOETHHBIM CHMBOJAM, MOMCK MOJCTPOKH
BHYTPU JaHHOM CTPOKHM, 3aMEHA HAWJIECHHOW NOACTPOKM Ha JPYIyr CTPOKY.
I'eneparust Bcex CIOB B HEKOTOPOM alipaBHTE, YIOBICTBOPSIONINX 3aJaHHBIM

orpanunueHusM. [Ipeobpa3zoBaHue 4nciia B CAMBOJIIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBsl H  TOCIIEIOBATENILHOCTH  YHCENl. BblUuCIeHHEe  000OIMIEHHBIX
XapaKTePUCTHK JJIEMEHTOB MAacCHMBa WM YHCIOBOW IOCIIEOBATEIIEHOCTH
(CyMMBI, TIPOW3BEICHHS, CPEIHETO apU(PMETHUECKOr0, MUHUMAIBHOTO U
MaKCHMAaJIbHOTO  3JIEMEHTOB, KOJHYECTBA JJICMCHTOB, YIOBJICTBOPSIOIINX
3aJIaHHOMY YCJIOBHIO). JIMHEHHBI TIOMCK 3aJIaHHOTO 3HAYCHUS B MACCHBE.
ANTOpUTMBI pabOTHI C JJIEMEHTAMH MAacCHBAa C OJHOKPATHBIM TPOCMOTPOM
MmaccuBa. COpTHpPOBKa OJTHOMEPHOTO MaccuBa. [IpocThle METOIbI COPTUPOBKH
(MeTonm my3bIpbKa, METOA BBIOOpA, COPTHpPOBKA BcTaBKamu). CopTHpOBKa
ciusaueM. beictpast coptupoBka maccuBa (amroputm QuickSort). JIBomuHbIiH

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBE




3.11

JIBymMepHble MaccuBbl (MaTpulbl). AJTOPUTMBI  OOpabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOIO YHCJIOBOIO MacCHBa 10 3aJaHHbBIM
IpaBUIaM, MOMCK 3JIEMEHTAa B JABYMEPHOM MACCHUBE, BBIUHCIIEHHE MaKCHUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, MIEPECTaHOBKA CTPOK U

CTOJIOLI0B ABYMEPHOI'O MacCHBa

3.12

CrnoBapu  (accolMaTMBHBIE  MAacCUBBI,  OTOOpaxkeHHs).  XOIMI-TaOJHUIIBI.

[MocTpoenue andaBUTHO-YACTOTHOTO CIIOBAPS LIS 33JaHHOTO TEKCTA

3.13

Creku. AnHanu3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKeHHUsS. Bbramciienue
apruMETHIECKOTO BBIPAKECHUS, 3aIIUCAHHOTO B MMOCT(HUKCHOM hopme.

Oqepem/l. Hcnons3oBanne oucpcau ajii BpECMCHHOI'O XpaHCHUA JaHHBIX

3.14

Anroputmel Ha rpadax. IlocTpoeHne MHMHUMATBLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHUpoBaHHOTO Tpada. KommdyecTBo pazmuyHbIX
myTel MeXy BEpPIIMHAMHU OPUEHTUPOBAHHOTO allMKINYEeCKOro rpada. AIroputm

JleKkcTphl

3.15

JlepeBbs. Peanusanus nepeBa ¢ MOMOLIbIO CCBUIOYHBIX CTPYKTYp. JlBOoMuHBIE
(Ounapusbie) nepeBbs. [locTpoeHue nepeBa i 3aJaHHOIO apu(pMETHYECKOIrO
BbIpakeHUs. PekypcuBHBIE anropuTMbl 00xoza nepeBa. Mcnoab3oBaHue cTeka u

ouepeau /Ui 00Xo/1a aepeBa

3.16

JluHaMu4yeckoe MporpaMMHUpPOBAaHUE KaK METOJ pELICHUs 3a7a4 C COXpPaHCHUEM
IIPOMEXYTOYHBIX PE3y/bTaTOB. 3aJau, pelIacMble ¢ IOMOIIbIO TUHAMUYECKOIO
IPOTPaMMHPOBAHUS: BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIMM, MOACYET KOTHMUECTBA

BAapHUaHTOB, 3ala4Y OITUMU3AllUN

3.17

[Tonsitne 00 OOBEKTHO-OPUEHTHPOBAHHOM NPOrpaMMUpOBaHUHM. OOBEKTH H
kiaccel. CBoiicTBa M MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAJIH3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOAXOJA.

Wukarncynsnus, HacieI0BaHUE, MOJIUMOPHU3M

HNudopmalinoHHble TEXHOIOTUN

4.1

Ananu3 nanHbiX. OCHOBHBIE 3a/laud aHalu3a JAaHHBIX: MPOTHO3MPOBAHHE,
KiaccuuKanus, KilacTepu3alus, aHalu3 OTKIOHeHWi. llociemoBaTenbHOCTH
pelIeHus 3a/1a4d aHaau3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYUCTKA U OLIEHKa
KauecTBa [aHHBIX, BBIOOp ¥ (WJIM) TOCTPOCHHWE MOJEIH, Mpeodpa3oBaHUe
TaHHBIX, BU3YyIM3alus TaHHBIX, MHTEPIPETANHsS Pe3ylIbTaToB. [IporpammHbIe
cpenctBa U VHTEpHET-CEpBHUCH JIi OOpaOOTKM W TPEICTABICHHUS JIaHHBIX.

Bonbmme mannpie. MammaHOE 00yueHUE

4.2

AHanu3 JaHHBIX C TIOMOINBIO JJICKTPOHHBIX TAONUIl. BBIYHCIEHUE CYMMBI,
CpemHero  apu(MEeTHUeCKoro, HauOoublmiero (HAUMEHBINEr0)  3HAYCHUS

nuanasoHa. Berancnenune ko3dduimeHTa KOppensuuu JABYX psIOB JAaHHBIX.




[loctpoeHnue cronOyaThiX, JMHEHYATHIX M KPYyroBbix auarpamm. Iloctpoenue
rpa¢ukoB ¢pyHkmmid. [TonGop AMHUM TpeHIa, pelIeHne 3aad MPOTHO3UPOBAHUS.

Pemenue 3aZla4 ONTUMH3AlIUH C TIOMOIIBIO 3JICKTPOHHBIX T3.6JH/IH

4.3

Jluckperuzanyisi TNPU  MAaTEMaTHYECKOM  MOJCTUPOBAHUU  HEMPEPHIBHBIX
mporeccoB. MojenupoBaHue ABMKEHUS. MoJenupoBaHue OMOJOTHYECKUX
cucteM. MareMaTH4ecKHe MOAEIM B  OKOHOMHKE. BbIUMCIUTEIbHBIE
SKCIIEpUMEHTHI ¢ MojensiMu. OO0paboTka pe3ynbTaToB JIKCIEpUMeHTa. MeToj
HAaUMEHBIIUX KBaJpaToB. OIlIEHKa YHCIOBBIX MapaMETPOB MOICIUPYEMBIX
O0OBEKTOB M TMpoleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO pe3ylbTaTaM

JKCIIEPUMEHTA

4.4

BeposiTHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmurannonHoe

MOJCIUPOBAHUC. CucTeMBI MacCOBOTO O6CHy>KI/IBaHI/ISI

4.5

Tabnuunble (pensIoHHbIe) 0a3bl JaHHBIX. Tabnuiia — MpeIcTaBICHHE CBEICHUN
00 omHOTHIHBIX 00bekTaX. Ilome, 3ammch. Kirou tabmmiml. PaboTa ¢ roroBoit
0a3oi naHHBIX. 3amojiHeHHue 0a3bl AaHHBIX. [louck, copTupoBKa U (QrIBTpanUs
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochl € MHapaMeTpamH.
Beruucnsiemble mosist B 3ampocax.

Muorortabiauanbie 0a3bl JaHHBIX. THIBI CBA3el MEXay Tabnuuamu. BHemrHwmit

kiro4. LlenocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TexkcroBblii mponeccop. CpeactBa IMOMCKa W aBTO3aMEHbl B  TEKCTOBOM
nporeccope. CTpyKTypupOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[lpaBuia UTUTUPOBAHUS WCTOYHHKOB U odopMileHUs OuOIMorpaduieckux

CCBhIIIOK




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Undopmatuka (B 2 yactsx); 10 kinacc. yrinyonenHoe odydyenue [Honsikos K.1O.,
Epemun E.A. OOuiecTBO ¢ orpaHnyeHHOM oTBeTcTBeHHOCThIO «BITHOM.
JlaGoparopus 3HaHM»; AKIIMOHEpHOE 001ecTBO «M31aTeNnbcTBO
«IIpocBemenue»

* ndopmatuka (B 2 yactsx); 11 kmacc. yrmyonennoe ooyuenue [Tomskos K.1O.,
Epemun E.A. OOuiecTBO ¢ orpaHn4eHHON 0TBeTCTBEHHOCThIO «BIIHOM.
JlabGopaTtopus 3HaHuN»; AKIIMOHEpHOE 00111ecTBO «M31aTENbhCTBO
«[Ipocemienue
*Nndopmatuka, 10 kiacc/ bocora JI. JI., bocoBa A. FO., O0miecTBo ¢
orpaHn4eHHoN 0TBeTCTBeHHOCTHI0 « BMTHOM. JIaGopatopus 3HaHUI»;
AxuonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

* Undpopmatuka, 11 xnacc/ bocosa JI. JI., bocosa A. FO., O6mectBo ¢
orpannyeHHon oTBeTcTBeHHOCThI0 «BUHOM. JlaGopatopust 3HaHU»;

AxnmonepHoe obmrectBo «M3aatenscTBo «lIpocBerienue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA

* Undopmaruka (B 2 gactsx), 11 kmacc/ [TomsikoB K.1O., Epemun E.A., O6mectBo
c

orpannyeHHon oTBeTcTBeHHOCThIO «BUHOM. Jlabopatopust 3HaHU»;

AKIIMOHEPHOE



obmectBo «M3aatensctBo «IIpocBerieHue»

* Undopmatuka (B 2 yactsx), 11 kinacc/ Cemakun N.I'., Xennep E.K.,
IIIecrakosa JI.B.,

OOGmecTBO ¢ orpaHnueHHOM 0TBeTCTBeHHOCTHhI0O « BMTHOM. JlaGopatopus
3HAHUI»;

AxkuunonepHoe obmectBo «M3aarenscTBo «lIpocBemieHue»

Caiir [Tomsxosa K.1O. (https://kpolyakov.spb.ru/)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Caiit IMonskosa K.1O. (https://kpolyakov.spb.ru/)
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