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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no unpopmatuke (yriryOJ€HHBIM ypOBEHb) Ha YPOBHE CPEIHETO
obuiero oOpa3oBaHusl pa3padOTaHa Ha OCHOBE TPEeOOBaHMM K pe3yibTaTam
OCBOGHHUS OCHOBHOW  00pa3oBaTENbHOM  MPOrpaMMBI  CPEAHETO  OOIIero
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a taxxke (enepanbHol padboueit
IpOrpaMMbl BOCITUTAHMUS.

[Iporpamma 1o wuHpoOpMaTuKe Aa€T NPEICTAaBICHUE O LENsix, OoOIen
cTpaTernu OOy4YeHHs, BOCIHTAHUS ¥ Pa3BUTHUS OOYYAIOIIUXCS CpEeNCTBaMU
yuebHoro npeamera «MudopmaTtuka» Ha yriyOJ€HHOM YpPOBHE, YCTaHABIMBAET
o0s13aTenbHOe peaIMeTHOe cofiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYypUpPOBaHUE MO pa3jeiaM U TeMaM Kypca, ONpeAeNsieT pacipeieieHue ero
1o Kjaccam (TojilaMm u3ydeHus), 1a€T IpUMEpHOe pacipeeieHue y4eOHbIX YacoB
MO0 TEMaTHYeCKUM pazfeliaM Kypca U PEKOMEHAyeMylo (TIPUMEpPHYIO)
[OCIENOBAaTEIIBHOCTh ~ HMX  HM3Y4YeHUs €  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€M, JIOTUKM Y4eOHOro Tmpolecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIuXCsl.

[Iporpamma o uHpopMaTiKe onpeaenseT KOJTMYECTBEHHbIE U KaueCTBEHHbIE
XapaKTePUCTUKHU y4eOHOro MaTepHaia Jjs KaXI0ro rojaa u3yuyeHusi, B TOM 4YHUCIie
JUIS COAEP KATETbHOrO HAMOJIHEHHUs] Pa3HOro BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu o0 yJaroumxcs, BCEPOCCHICKUX MIPOBEPOYHBIX pabor,
rOCyJapCTBEHHOW MTOTOBOM aTTectammu). [Iporpamma mo nHGpOpMaTHKE SIBISETCS
OCHOBOM [IJIi COCTaBJICHUS AaBTOPCKUX YUYE€OHBIX NPOrpaMM U YYEOHHKOB,
HNOYPOYHOI'0 TUIAHUPOBAHMSI Kypca YUUTEIIEM.

NudopmaTuka B cpegHem oOuieM 00pa30BaHUH OTPAKAET:

CYIIHOCTh HMHPOPMATUKM KaK HAyYHOM JUCHUIUIMHBIL, H3y4darollei
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(POPMaIIMOHHBIX
MIPOIIECCOB B PA3JIUYHBIX CUCTEMAX;

OCHOBHBIE = O0JIaCTH  TNPHUMEHEHUs  WH(OPMATUKH, TPEXKIE  BCETO
uHGOpPMAIIMOHHbIE TEXHOJIOTUH, YIIPABIEHUE U COLIMANIbHYIO cepy;

MEXJIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATUKH U HMH()OPMALMOHHON
JeSITebHOCTH.

Kypc unpopmartvku st ypoBHSI CpelHEr0 O0IIero oOpa3oBaHUs SIBIISIETCS
3aBEpPIIAONIMM JTArlOM HEMPEPHIBHOM MOJATOTOBKM O00ydYaroluxcsi B 00J1acTu
UHGOPMATUKUA U UHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUM, OMUpaeTcs
Ha cojepkaHue Kypca MHQOPMATUKH YPOBHS OCHOBHOr'O OOIIEro oOpa3oBaHHS U
OMBIT  TIOCTOSIHHOTO  MPUMEHEHUs  WMH(OPMANMOHHO-KOMMYHHKAIIMOHHBIX



TEXHOJOTUH, JA€T TEOPETUYECKOE OCMBICIEHUE, MHTEpIPETAui0 U 0000I1IeHne
ATOTO OIBITA.

Pesynbrarel  yrayOn€HHOTO ypOBHS ~ M3y4eHHs y4eOHOro mpeaMera
«adpopmaTtuka» OpPHEHTHPOBAHBI HA TMOJTYyYEHHUE KOMIIETEHTHOCTEH ISt
nocieaywnied MnpodecCHOHATbHOW  NESITENbHOCTH KaK B paMKax JIaHHOU
npeIMEeTHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHM BKIIIOYAIOT B CEOs:

OBJIaJICHUE KJIIOYEBHIMU TMOHATHUSAMH U 3aKOHOMEPHOCTSMHU, Ha KOTOPBIX
CTPOUTCS JaHHAs TMpeAMeTHas 00J1acTh, PAClO3HABAHWE COOTBETCTBYIOIIUX UM
MIPU3HAKOB U B3aUMOCBSI3€i, CHOCOOHOCTh IEMOHCTPUPOBATH PA3TUYHBIE TTOAX OB
K U3YYEHUIO SBJICHHUM, XapaKTEPHBIX ISl ©3y4yaeMOol NMpeIMETHON 00J1acTH;

yMEHHE pelIaTh THUIOBbIE TMPAKTUYECKUE W TEOPETHUECKHE 3a/1aud,
XapaKTEpHbIE IS UCIOJB30BAaHUS METONOB MW HMHCTPYMEHTapHs JTaHHOU
MpeaMEeTHON 00J1acTH;

HaJIM4Me TPEACTaBICHUNM O JaHHOW MpeAMETHOM 00JIaCTH KakK IeI0CTHOM
TeOpuu (COBOKYIHOCTH TEOPHUM), OCHOBHBIX CBSI3X CO CMEXHBIMH OOJACTSIMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsS M3y4eHHs] UHPOPMATUKH OOECTIeUnBaETCs
[eJIeHanpaBlieHHas MOJArOTOBKa OOYYarOMIMXCA K MPOJOJDKEHHUIO 00pa30BaHMs B
OpraHu3alusXx  MNpOPECCHOHATLHOIO  O0pa3oBaHUs IO  CHEHHUAIBHOCTSM,
HEMOCPEJCTBEHHO CBA3AaHHBIM C IUGPOBBIMU TEXHOJOTHSMH, TaKUM Kak
nporpaMMHasi UHKEHepus, uH(popMaloHHasi 0€30MacHOCTh, MH(DOPMALIMOHHBIE
CUCTEMbl M TEXHOJIOTMH, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIINE JaHHBIE U
MalIMHHOE O0O0Yy4YeHHE, MPOMBINUICHHBIA HWHTEPHET Belleld, HCKYCCTBEHHBIN
UHTEIUIEKT, TEXHOJOTMH OECIpPOBOJHON CBSA3H, POOOTOTEXHHKA, KBAHTOBHIC
TEXHOJIOTUU, CUCTEMBI PACIPEACIIEHHOTO0 PEECTpa, TEXHOJOTUU BHUPTYAIbHOU U
JIOMIOJTHEHHOW pEeaIbHOCTEM.

OcHoBHast 1enb u3ydeHuss yuyeOHoro mnpeamera «MHpopmaTukay Ha
yrayOoJa€HHOM YpOBHE CpemHero o0miero oOpa3oBaHus — oOecreueHue
JTaNbHEUIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIMNA 00yJaromerocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBHUSIX Pa3BUBAIOIIETOCS MH(OOPMAIIMOHHOTO OOIIECTBA
¥ BO3pACTalOIIe KOHKYPEHIIMW Ha pPBhIHKE TpyJda. B CBs3M ¢ 3TUM H3ydeHHUE
uHpopmatuku B 10—11 kiaccax q0mKHO 00€CTICUUTh:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAHHOTO HAa IMOHUMAHWUU DPOIU
UHPOPMATHKH, WHOOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOI1IECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIILICHUS;

c(hOpMHPOBAHHOCTh YMEHHHM pa3audath (AKThI W OICHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJBI, BHJIETh HMX CBS3b C KPHUTEPUSMH OIICHWBAHUS W CBS3h



KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEH, ITPOBEPATH HA TOCTOBEPHOCTD U
000011aTh HHPOPMAITHIO;

c(OpMHUPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUUM  MHGOPMAIIMOHHBIX
TEXHOJIOTUHA Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHMMAHUE COIMAILHOTO,
DKOHOMHYECKOTO, IMOJIUTHYECKOr0, KYJIbTYPHOrO, HOPUANYECKOrO, IPUPOIHOrO,
SPrOHOMHYECKOr0,  MEIUIMUHCKOTO M  (PU3MOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

MIPUHSTHE TTPABOBBIX U 3THYECKHUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIFOJIEM, BOBICUYEHHBIX B CO3JaHUE U UCIIOIb30BAHUE
MH(GOPMAIIMOHHBIX CUCTEM, paclipocTpaHeHue HH(OpMaIy;

CO3/IaHME YCIIOBUW MJIsi Pa3BUTHS HABBIKOB Y4YEOHOM, MPOEKTHOM, HAYYHO-
MCCJIEOBATEILCKOW M TBOPYECKOW JESITEIHHOCTH, MOTHUBAIMHM OOYYaIOIMUXCS K
CaMOpPa3BUTHIO.

B conepxanun yuebHoro npeamera «MHpopmaTukay BBIIEISIIOTCS 4Y€ThIpE
TEMaTUYECKUX paszena.

Paznen «llu¢gpoBasi rpamMoOTHOCTB» TMOCBSLIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHUS, BKIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPAI[MOHHON CUCTEMBI, padOTe B
cetu HHTEpHET M UCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HHGPOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teoperudeckue ocHOBbI HHGpOPMATHKM» BKIIOYaeT B ceOs
NOHSATUUHBIA anmapaT WHQOPMATUKHU, BOMPOCHI KOJUPOBaHUS HH(POpMAIIUH,
u3MepeHus HHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOpbl JIOTUKH U
KOMIIBIOTEPHOI'O MOAEIUPOBAHUS.

Paznen «AaropurMbl M NPOrpaMMHPOBAHME)» HANPABICH HA pPa3BUTHE
QITOPUTMUYECKOTO MBIIIUICHUS, pa3padOTKy arOPUTMOB M OLICHKY HUX CJIOKHOCTH,
(dbopMUpOBaHUE HABBIKOB peajid3allii MPOrpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen «MHpopMauMoOHHbIE  TEXHOJOTMHM»  TOCBAIIEH  BOIPOCAM
NpUMEHEHUST WH(OPMALIMOHHBIX TEXHOJOTHH, peaJu30BaHHBIX B MPUKJIATHBIX
IIPOrPaMMHBIX IIPOAYKTAX U UHTEPHET-CEPBUCAX, B TOM UYHCIIE B 3a/1a4ax aHaiau3a
JTAHHBIX, WCTOJIb30BAHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAONMWIl IJis pPElIeHUs
MIPUKJIAJHBIX 3a]1a4.

B npuBenéuHoMm nanee copepxkanuu yueOHoro mpeamera «MHdopmaTukan
KYPCUBOM  BBIJICJICHBl  JIONOJHUTENIBHBIE TEMbI, KOTOpbIE HE BXOAAT B
00s3aTENIbHYIO IPOrPaMMy OOYYEHHsI, HO MOTYT OBITh TPEIOKEHBI ISl U3YUEHUS
OTJICTHHBIM MOTUBHPOBAHHBIM U CIIOCOOHBIM 00YyUYaIOIIUMCS.

VYriayOn€HHbli  ypoBEHb U3y4YeHHUS HHQPOPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOr0  MpOoQuiis, OpPUEHTHUPOBAHHOTO HA  HMHXKEHEPHYI0 U



UHGOPMAIIMOHHYIO C(epbl AESITeNbHOCTU. YTIYONEHHBI YpPOBEHb HU3YUEHHS
UHGOPMATUKU O0ECIeYMBAET: MOJATOTOBKY 00YYaroUuXcsi, OPUEHTUPOBAHHBIX Ha
CHeUaTbHOCTH B 00JACTH HH(POPMAIMOHHBIX TEXHOJOTMM UM WHKEHEPHbIE
CHELHMATBHOCTH, YYacTHE B MPOEKTHOM U HCCIEAOBATEIbCKOW AESITeNbHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAMpPaBICHUSMU OTpacid HWHGOPMALUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MTOJATOTOBKY K YYaCTHIO B OJIMMIIMAJAaX M CIaue
Enunoro rocynapcTBEHHOro 3K3amMeHa o nH(popMaTHKe.

[TocnenoBaTenbHOCTh M3YYEHUSI TEM B Npelenax OJHOro roja 0OOydeHUs
MOXKET OBITb M3MEHEHa IO YCMOTPEHHIO YUYWUTENsl HpHU TMOATOTOBKE padoueit
IPOrpaMMbl U TOYPOUHOT'O MJIaHUPOBAHMUSL.

OO6miee 4Knco0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3yueHus uHdopmatuku — 136
yaca: B 10 kiacce — 68 yacoB (2 vaca B Henento), B 11 kinacce — 68 yacos (2 yaca B
HEJIEITIO0 ).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

IudpoBasi rpaMOTHOCTDH

TpeGoBanuss TeXHUKU OE30MACHOCTMU MW THUTHEHBI TMpuU pabore ¢
KOMIIBIOTEpAMHU U JPYTUMHU KOMITOHEHTaMU IIU(POBOTO OKPYKEHHUSI.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heiimana. ABTOMaTuuecKkO€ BBIMOJHEHHE MPOrPaMMbl IPOILIECCOPOM.
OnepaTuBHasi, MOCTOSHHAS W JOJTOBpeMeHHas mnamsaTb. OOMEH JaHHBIMU C
nomoubo muH. KoHTpomiepsl BHEMHUX YCTPOUCTB. [IpsAMoii ToCTyn K MaMsTH.

OcCHOBHbIE  TEHAEHUMUU  PA3BUTHS KOMIIBIOTEPHBIX ~ TEXHOJIOTHHU.
[TapamienbHbie BBIYUCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbioTepbl. PacnipeneniéHHble BBIYMCIUTENBHBIE CUCTEMBI M 00paboTka
O0onbIIMX JaHHBIX. MoOOWIbHbIE LHM(PPOBBIE YCTpOWCTBA HU MX pPOJb B
KOMMYHHKAIIHSIX. Bcerpoennbie KOMIIBIOTEPHI. MUKpPOKOHTPOJLIIEPHI.
Po6otusupoBanHbie TPOU3BOICTRA.

[IporpammHoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
OpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOrO
oOecrieueHuss MOOWIBHBIX yCTpoMcTB. llapannenbHoe mporpaMMuUpOBaHUE.
CucremHoe mnporpamMmHoe oOecrneueHre. OnepallMOHHBIE CUCTEMBI. Y THUIIMTHI.
HpaiiBepsl  ycTpoiicTB. MHCTammsiuuda W JEUMHCTAUALUS  OPOTPAMMHOIO
obecrieyeHusl.

@aitnoBbie cucTembl. [IpuUHIMNBI pa3MeleHrds W UMEHOBaHUs (HaiyioB B
nonroBpeMmeHHoi namsatu. [1labmonb! A1t onucanus rpymnm Ghanios.

[IporpammHuoe obecnieuenue. JluiieH3upoBaHue MPOrpaMMHOI0 0OeCIeUeHuUsI
U 1udpoBblx pecypcoB. [lpompuerapHoe ©  CBOOOJHOE MPOrPaMMHOE
oOecrieuenue. Kommepueckoe 1 HEKOMMEPUECKOE MCIIOIb30BAHUE MTPOTPAMMHOTO
obOecrieueHuss W MUQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIMBAEMas
3akoHoAaTenbCcTBOM Poccuiickon denepannu 3a HENPABOMEPHOE HCIIOIb30BAHUE
IpOrpaMMHOro ooecriedeHus U UG POBBIX PECYPCOB.

[IpyHLMIBI TOCTPOEHUS U aNMNapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokoinbl. Cere MHTEpHET. Anpecanus B cet MHTEepHET. [IpoTOKOIIBI
creka TCP/IP. Cuctema TOMEHHBIX HMEH.

Pa3nenenue IP-cetu Ha moncetw ¢ momoniblo Macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [loydyeHne MaHHBIX O CETEBBIX HACTPOWMKAX KOMIIbIOTEpA.
[IpoBepka Hanmuuusi CBA3U € y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBUKEHUS
ITAKETOB.

Buaet  npestenpHoctm B cetu  HutepHer.  CepBuchl  HMHTepHera.
['eonndopmalmoHHbie CUCTEMBI. | €0IOKAIIMOHHBIE CEPBUCH PEATbHOTO BPEMEHU



(HampuMep, JIOKalusT MOOWIBHBIX TENePOHOB, OMNpEeIeHUE 3arpyKE€HHOCTH
aBTOMAarucTpaiei), ”HTEPHET-TOProBIIsl, OpPOHUPOBAaHUE OUIETOB U TOCTHHHIL.

I'ocynapcTBEHHBIE 3JIEKTPOHHBIE CEPBHUCHI U yCIyrd. CoLMaIbHBIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aUMOJACHUCTBUA M oOMeHa naHHbIMH. CereBoi
ATUKET: MpaBWia MOBedeHUs B KuOepmpoctpaHcTBe. [IpobGiemMa momiMHHOCTH
noiay4yeHHo! nHpopmanuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexXHOreHHble W DKOHOMHUYECKUE YIpO3bl, CBSI3aHHBIE C MCIOJIb30BAHUEM
MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOruil. OO1ue mpoOieMbl 3aiuThl
unpopmaruu  u  uHbOpMauUOHHOW  Oe3omacHocTu. CpeAcTBa  3alIUTHI
UHpOpMaMu B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX WU aBTOMATU3MPOBAHHBIX
UHpOpMalMOHHBIX cucteMax. IIpaBoBoe obecrnieueHne UHGOPMALMOHHON
0€30IMacHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHMPOBAHHOIO  JIOCTyNna K  JIMYHOHU
KOH(UIEHIMATbHON HH(OpMALMK, XpaHSUIECs Ha MEPCOHATbHOM KOMIIBIOTEpE,
MOOWIIBHBIX ycTpoiicTBax. BpegoHocHoe nporpamMmHoe oOecrieueHue U crocoObl
O00pbObI ¢ HUM. AHTUBUpPYCHBIE Nporpammsbl. OpraHusaius JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konuposanue. [laponbHas 3anuTa apxusa.

[udpoBanne naHHbIX. CUMMETPUYHbIE W HECUMMETPUYHBIE IIHQPBHI.
Mudper npocrori 3amensl. [udp ezaps. [udp Buxenepa. Anroputm
mdpoBanus RSA.

Teopernyeckune 0CHOBbI MHPOPMATHKH

Nudopmanus, nanusie u 3HaHus. MHQopManmoHHble Npoueccsl B MPUPO/IE,
TEXHUKE U 0OIIECTBE.

HenpepbiBHbIE M JAMCKpETHBIE BEIMYMHBI W cuUrHaibl. HeoOxomumocThb
OUCKpeTH3auuu HH(pOpMAINK, NpeAHa3HAYCHHON Jid XpaHeHHs, Mepeiayud u
00paboTKH B IIM(PPOBBIX CUCTEMAX.

JIBou4HOE KOAMpOBaHHE. PaBHOMEpHbIE W  HEPAaBHOMEPHBIE  KOJBI.
JlekoupoBaHUe COOOIIEHUH, 3alMCAaHHBIX C MOMOLIbI0 HEPAaBHOMEPHBIX KOOB.
Ycenosue @ano. [loctpoeHne ONHO3HAYHO IEKOAMPYEMBIX KOJOB C ITOMOILIBIO
nepeBa. EnuHuIbI u3MepeHus koinyecTBa nHGopmauuu. AndaBUTHBINA MOAXOA K
OLICHKE KOJIMYeCTBAa UHPOPMALIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch LENbIX M APOOHBIX YHCEN B
MO3ULMOHHON cucrteMe cuMcieHns. CBoWcTBa MO3WLMOHHOM 3aluCy  4ucha:
KOJIMYECTBO LIM(P B 3alUCH, NPU3HAK ACTUMOCTH YUCJIAa HA OCHOBAaHUE CHUCTEMBI
CUMCIIEHMSI. AJITOPUTM MEPEBO/IA LIETOr0 Yucia U3 P-MuHOM cucTeMbI CUUCIEHUS B
JECITUYHYI0. AJNTOPUTM TepeBojla KOHEYHOM P-uuHOil npobu B NECATUYHYIO.
Anroput™m nepeBoja LEIOro 4Yuciia U3 JAECITUYHOW CHUCTEMBbI CUMCIEHHS B P-
nyHyro. IlepeBox KoHeyHOUM paecsaTUUHOM JpoOdu B P-uuHyro. J[BonuHas,
BOCBMEPHUYHAS U IIECTHAAUATEPUYHAS] CUCTEMbI CUUCIIEHUS, CBSI3b MEXKIY HUMHU.



ApudmMernyeckre ornepanudud B TMO3UIMOHHBIX CUCTEMax CuUucieHus. TpouyHas
YPaBHOBEILICHHAS CUCTEMA CUUCICHUS. JIBOMUHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

Komuposanne TtekcTtoB. KommpoBka ASCII. OpgHobGaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. Kommposka UTF-8. Ompenenenue HHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIECHHUI.

KomupoBanne  u3obpaxkenuil.  OueHka  uHGOPMAIMOHHOTO  00BEMaA
rpauyuecKuX JaHHBIX NP 33JIaHHBIX pa3pelieHUuH U TTyOrHe KOIUPOBAHUS [BETA.
IIBetoBbie Momenu. BekTopHoe komupoBanue. Dopmatbl rpadudeckux (ailyios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPU 3aJIaHHBIX YaCTOTE IUCKPETU3AIMU U Pa3psAIHOCTHA KOJHUPOBAHUS.

Anrebpa noruku. [loHsiTHe BBICKa3pIBaHMUA. BbICKa3bIBaTENbHBIE (POPMBI
(mpeaukatel). KBaHTOpHI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOnuibl MCTUHHOCTH. Jlornueckue BbIpaKEHUS.
Jlornueckue ToxzaecTBa. JlOKa3aTelbCTBO JOTMYECKUX TOXKAECTB C IOMOIIBIO
TaOJIMI UICTUHHOCTHU. Jlornueckue onepanuu 1 onepalny HaJl MHOKECTBAMU.

3akoHbl anreOpbl JIOTMKUA. ODKBHBAJIEHTHbIE NMPEOOpPA30BAHMS JIOTHYECKUX
BbIpaXCHUH. Jlornueckue ypaBHEHUs U CUCTEMBI YPABHEHUN.

Jlornueckrue (QyHKIMHU. 3aBUCUMOCTb KOJMYECTBA BO3MOKHBIX JIOTMYECKUX
GYHKIIUN OT KOJIMYECTBA apryMeHTOB. [loHbIe cCTeMBbI TOTHYecKUX (YHKITHA.

Kanonnueckue  Qopmbl  jormdeckux  BblpakeHWil.  CoBepILEHHbIE
JTU3bIOHKTUBHBIE M KOHBIOHKTUBHbIE HOpPMajibHble (DOPMBI, QJITOPUTMBI HX
MOCTPOEHUS 10 TaOIUIE HCTHHHOCTH.

Jlormdyeckue »JIEMEHTHI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHoropa3psansii cymmarop. IloctpoeHne cxeM Ha JIOTHYECKMX JJIEMEHTax I10
3aJ1JaHHOMY JIOTUYECKOMY BBIP@KECHHMIO. 3allMCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBneHne LENbIX 4YHMCEN B NaMATH KommbioTepa. OrpaHHMYEHHOCTh
Jara3oHa 4MCeNl MNPH OrpPaHWYEHUH KOJIMYecTBa pa3psanoB. llepemonnenune
pa3psiiHON ceTkU. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. J[BOMYHBIIM
JOTOJHUTENIbHBIA KOJI OTPULIATEIbHBIX YUCEL.

[TobutoBbie normyeckue omneparuu. Jlormueckuii, apudmeTudyeckui u
nukanyeckuit  caBurn.  [lludpoBanme ¢ mOMONMIBIO MMOOWUTOBOW  OIEpaIuu
wackirovaronee NI ».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMAMATH KOMIBIOTEpA. 3Havalas
4acTh M IMOPSAAOK 4Ymcia. JlnanmasoH 3HaAYCHU BeIIeCTBEHHBIX umcen. [IpoGiemsl
XpPaHEHUsl BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BeIonHEeHHE onepanmuid C BEIIECTBEHHBIMH YHCIaMH, HAKOIUICHUE
OLIMOOK MIPU BBIYUCIEHUSIX.



AJITOPUTMBI M IPOTPAMMMPOBAHNE

OmnpeneneHrue BO3MOXKHBIX pPe3yJIbTAaTOB pabOThl MPOCTEUIINX aITOPUTMOB
yIOpPaBJIEHUS HWCIOJHUTENSAMU M BBIYHMCIUTENBHBIX alropuTtMoB. OrmnpeneneHue
MCXOAHBIX TAHHBIX, IPU KOTOPBIX aJTOPUTM MOXKET AaTh TpeOyeMblil pe3yabTarT.

DTramnbl pelieHus 3a7ady Ha KoMmbloTepe. MHCTpyMeHTalbHBbIE CpPEACTBA:
TPaHCIATOP, OTIAaYuK, npoduiupoBmMK. KoMmMnuiasuus W UHTEpHpeTanus
nporpamMm. BupTyanbHbie MalliuHBbI.

WNHrerpupoBaHHas cpena pa3padoTKu. MeToasl OTJIAJKH  MPOTPaMM.
Hcnonb3oBanue TpaccupoBOuHbIX TaOmuu. OTmanounbii BbeiBoA. Ilomarosoe
BBITIOJIHEHUE TTporpaMmbl. Touku ocTaHoBa. [IpocMOTp 3HaUEHMI TEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunel JaHHBIX:
LIEJIOYUCIIEHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTHYECKHE. BeTBiueHus.
Cnoxuble  ycnoBus. Iluknel ¢ ycnoBueM. [{ukabl 10O  mepeMEHHOM.
B3auMo3aMeHsieMOCTh  pa3IMYHBIX ~ BUAOB  LMKJIOB. VHBapmaHT  UuMKIa.
CocraBieHuEe LMKIA C HUCIOJb30BAaHUEM 3apaHee OIpeAeIEHHOIO HWHBAPUAHTA
UKIIA.

JIOKyMEHTHpOBaHUE IPOrpaMM. Hcnonb3oBanue KOMMEHTApHEB.
[ToaroroBka onucaHus IPOrpaMMbl U MHCTPYKIMH JJIs [TOJIb30BATES.

AnropuTmMbl 00pa0OTKH HATYpaJIIbHBIX YMCEN, 3aMTMCAHHBIX B MO3UIIMOHHBIX
CUCTEMax CYHCICHUS: pa3OUeHue 3amucu 4ucia Ha OTAeNbHble LUQPH,
HaXOXXJE€HUE CYMMBbl W TMpOMU3BEIEHUs UU(Dp, HAXOKIECHUE MaKCUMAIbHOU
(MUHUMAITLHOM) UQPBHI.

HaxoxneHue Bcex MpoCThIX YMCEN B 3aJlaHHOM Auana3oHe. [IpencraBienne
qucia B BUJIe HAOOpa MPOCTBIX COMHOKUTENEH. ANTOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

OO6paboTka JaHHBIX, XpaHAImuxcs B (aitiax. TekCToBbIE U IBOMYHBIC (PaJIbI.
daiinoBeie TepeMeHHbIe (daiioBble ykazarenu). Urenue u3 daiina. 3amnuch B
daiin.

Pazouenne 3amaun Ha mom3agaun. [lognporpamMmer (Iporienypsl u GyHKIINAN).
Pekypcus. PekypcuBHble 00beKkThl ((pakranbl). PekypcuBHbIE mpouenypsl u
¢ysakuuu. Mcnonb3oBaHue cTeKa JUisl OpraHu3aluy PeKypCUBHBIX BI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOIMOTEKH S3bIKa MPOrpPaMMHPOBAHUS.
[lonkmtoueHue  OMOAMOTEK  MOANPOTrPaMM  CTOPOHHUX  MPOU3BOIUTENCH.
MonynbHBIA NPUHIUI IOCTPOECHUS IPOrPaMM.

Uucnennble Meronbl. TouyHoe U OpHOMMKEHHOE peUIeHUs 3aJayu.
YucaeHHble METOABI PELICHUS] YPaBHEHMI: METO]l iepedopa, METO/1 MOJIOBUHHOTO
nenenus. [IpuOamkE€HHOE BBIYMCIEHWE JIMH KPUBBIX. BbIuMciieHHe Iiomanen
(Guryp Cc NHOMOLIBIO YHCIEHHBIX METOAOB (METOA NPSIMOYIOJbHUKOB, METOJ



tpanenuii). Ilouck wmakcumyma (MUHUMYMa) QYHKUMA OAHOM NEpeMEHHOU
METOJIOM MOJIOBUHHOT'O JICJICHHUS.

O6paboTka CHUMBOJBHBIX  JAHHBIX. BcTpoeHHble  GYHKIMM — S3bIKa
IIPOrPAMMUPOBAHMS ISl OOpaOOTKH CUMBOJIBHBIX CTPOK. AJTOpUTMBI 00paOOTKH
CUMBOJIbHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBJICHUN CHMBOJIa B CTPOKE,
pa3OueHre CTPOKM Ha CJIOBa MO NPOOEIbHBIM CUMBOJIAM, MOMCK MOACTPOKU
BHYTPU JIaHHOW CTPOKH, 3aMEHAa HaWJEHHOW MOJCTPOKH Ha APYTYH0 CTPOKY.
['enepanusi Bcex CJIOB B HEKOTOPOM aiihpaBHUTE, YAOBIETBOPSIOIIMX 3aJlaHHBIM
orpanuueHusM. [IpeoOpa3oBanue yncia B CHMBOJIBHYIO CTPOKY U OOpATHO.

MaccuBbl M TOCIEAOBATENLHOCTH 4HceNl. Bbruuciienne 0000MIEHHBIX
XapaKTEPUCTUK AJIEMEHTOB MACCHBA WJIM YHCIIOBOH IMOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHET0 apu(PMETHUIECKOr0, MUHUMAJILHOTO U MaKCHUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBUIO).
JIMHEeHBIN MONCK 33JJaHHOI'0 3HAUCHUS B MACCHBE.

CoprtupoBka 0IHOMEPHOT0 MaccuBa. [IpocTbie METObl COPTUPOBKU (METOJ
Mmy3bIpbKa, METOJA BbIOOpa, COPTUPOBKAa BcTaBkamu). COPTHPOBKA CIIHSHUEM.
beictpast coprupoBka wmaccuBa (anroputm QuickSort). JIBowdHBI TOHCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MacCHUBOB: 3aIll0JIHEHHE ABYMEPHOI'O YHCIOBOIO MacCHBa I10 3a/IaHHBIM IIPaBUJIaM,
MOMCK AJIEMEHTA B IByMEPHOM MacCUBE, BBIYHMCIEHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MAacCHBa, INEPECTAHOBKAa CTPOK MU CTOJIOLOB
JIBYMEPHOT'0 MAacCHBA.

HNudopManmoHHbIe TEXHOJIOTUH

TexcroBerii mpomneccop. PemaktupoBanue m QopmarupoBanue. I[Iposepka
opdorpapun u rpammartuku. CpeacrBa IMOWCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  McnonbzoBanue  ctwiieil.  CTpYKTYpUpOBaHHbIE  TEKCTOBbBIE
nokyMeHThl. CHocku, oriaBineHue. KomnektuBHas paboTa € JTOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpolieccopax. OOmauHble CEPBUCHL.
JlenoBast mnepenucka. Pedepar. I[lpaBuia 1uTHpOBaHUS HCTOYHUKOB U
oopmieHust Oubnuorpaguueckux ccbuiok. OdopMieHue CrnucKa JUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TeKcTa. TeXHHueckue CpeicTBa BBOJA
TekcTa. CHenualu3upOBAHHBIE CPENCTBA PEJAKTHPOBAHUS MAaTEMATHYECKHX
TEKCTOB.

Ananu3 nanHbiX. OCHOBHBIE 3aJlayd aHAIM3a JAHHBIX: MPOTHO3MPOBAHUE,
KJacCupUKalus, Kiactepusalus, aHanu3 oTkiIoHeHui. IlocimegoBarenbHOCTD
pelIeHys 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKa
KAauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOCHHUE MOJENH, MPeoOpa3oBaHUE JAaHHBIX,
BU3YyaJu3allisl JaHHBIX, UHTEPIpETalus pe3ynbTaToB. [IporpaMmHubie cpencTa u



WHTEPHET-CEPBUCHI I 00paOOTKU U MpPEACTaBICHUS JTaHHBIX. bomblinue TaHHbIE.
MamunHoe o6yuenue. MHTemeKTyanbHbli aHaIu3 TaHHbIX.

AHanu3 JTaHHBIX C TIOMOIIBIO DJIEKTPOHHBIX TAOIUIl. BbIYHCIIeHHE CyMMBI,
cpemHero apu(pMeTHIECKOTr0, HAMOOIBIIIETO (HAMMEHBITIET0) 3HAYCHHS JUATa30Ha.
Boruncnenue koddduiimenta Koppeisiiuud ABYX psAnoB AaHHbIX. [loctpoeHue
CTONOYATHIX, JUHEHYAThIX M KpyroBbix auarpamm. [locTtpoenue rpadukoB
¢dbyukuuit. [Tondop muHUYM TpeHa, pelieHne 3a1a4d MPOrHo3uPOBaHHUS.

UuciieHHOE pEIICHHE YPaBHEHUH C TMOMOILIBIO Moa0opa mapamerpa.
OnTtuMu3zanus Kak MOMCK HaWIydlllero pelieHus B 3aJaHHbIX ycioBusx. lleneBas
byHkuus, orpanuyeHus. JlokanbHble M T00aNbHBII MUHHUMYMBI IEJIE€BOM
dbyskiuu. Perenue 3a1a4 onTUMU3AIUEU C TIOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

Teopernueckue 0CHOBbI HHPOPMATHKH

Teopernueckne mMOAXOAbl K OIEHKE KoiuyecTBa HHGOpMaluu. 3aKOH
aanutuBHocTH MHpopManuu. ®opmyna Xaptiu. Mubopmanuss u BEpOSTHOCTS.
®opmyna llleHHOHA.

Anroputmbl cxatus JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cKaThsi JAaHHBIX C TOTEPSMH. Y MEHBIICHUE
riyOuHbl KogupoBaHus 11Beta. OCHOBHBIE uaeu anroputmoB cxarust JPEG, MP3.

CkopocTh mepedauyd JaHHBIX. 3aBHUCHUMOCTb BPEMEHM Mepefayd  OT
MHPOPMAIIMOHHOTO 00BbEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBA3M. lIpuumHbI
BO3HUMKHOBEHHUS] OLIMOOK TMpu Tnepenadye JaHHbIX. Koael, mo3Bossmomne
OOHapyXHBaThb M HCIPABIATH OLIMOKH, BO3HHUKAIOUIME MpU Mepeaade TaHHBIX.
Paccrosnune Xsmmunra. KogupoBanue ¢ noBropennem 0utoB. Koasl X3MMuUHra.

Cucrembl. KoMmnoHeHTBl cucTeMbl M UX B3aumozeiicTBue. CHCTEMHBIN
s dexT. Ynpasienue kak nHGOpMaMOHHbIN Tipoiiecc. OOpaTHas CBA3b.

Mopnenu n mogenupoBanue. Llens monenupoBanusa. COOTBETCTBUE MOJAENU
MOJIENTUPYEMOMY OOBEKTY WJIM MpOoLEcCy, Lenu MoaenupoBanus. Oopmanuzanus
NPUKIAIHBIX 33/a4.

[IpencraBiaeHue pe3ysibTaTOB MOJEIUPOBAHMS B BHUAE, YIOOHOM MJif
BOCTIpUATHS YelloBeKOM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMbl, TaOJHUIIBL,
rpadukn).

I'padbr. OcHoBHBIE MOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUll CMEXHOCTH, BECOBBIX MaTpHULl, CHUCKOB CMEXKHOCTH. Pemienue
QITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHaiu3oM rpadoB (IOCTpOEHUE
ONTHUMAJIBHOIO MYTH MEXIy BeplIMHAaMU rpada, ONpeleIeHUue KOJUYEeCTBa
pa3NMYHBIX MyT€Hd MEeXAYy BEpIIMHAMH OPUEHTUPOBAHHOTO AIUKINYECKOIO

rpada).



HepeBbsi. bunapnoe aepeBo. [epeBbs mnoucka. CriocoObl 00xola aepeBa.
[Ipencrasnenue apuMeTUIECKUX BBIpAXKEHHUM B BHE JepeBa. [ucKkpeTHble Urpbl
JIBYX UTPOKOB ¢ moiHoM nunopmanueit. [loctpoenue nepesa nepedopa BapHaHTOB,
OIKCAaHUE CTPATETUU UTPHI B TaOIMMUHOU (hopMe. BBIMTphILIHbIE U MPOUTPHILIHBIE
MO3ULMHU. BBIMTPHIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOr0 MHTEIEKTa. CepBHUCHl MAIIMHHOTO IMEPEBOJA U
pacnio3HaBaHusl yCTHOU peuu. KorHuTtuBHbIE cepBuUchl. MaeHTHduKanms u momck
M300paxXeHu, pacro3HaBaHUE T, CamooOyyaroruecs CHUCTEMBI.
HckycCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX Mrpax. Mcmonb3oBaHue MeTo0B
UCKYCCTBEHHOI'0 MHTEIIJIEKTa B OOy4Yaromux cuctemax. VMcronb3oBaHue METOJ0B
UCKYCCTBEHHOI'O0 MHTEIIJIEKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

Qopmanuzanus  OOHATUA — anropurma.  Mammnea  TerOopuHra  Kak
yYHUBEpCajabHas MOJelb BeruuciaeHuil. Tesuc Yépua—Trropunra.

OrneHka CIIOKHOCTH BhIUHUCIEHUN. Bpemst paOoTel 1 00BEM HCTOIB3YEMOI
naMsTH, KX 3aBUCUMOCTb OT pa3Mepa HUCXOIHbIX JaHHbIX. OneHka
ACUMITOTHYECKOM CJIIOKHOCTH  alTOPUTMOB. AJITOPUTMBI  MMOJTMHOMHAIIbHON
cnoxHocTH. [lepeGopubie anroputmbl. [IpuMepsl pa3IUYHBIX — aITOPUTMOB
pELIeHNs] OJJHOM 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpocThIX yuced B 33JaHHOM JMAIa30HE C MOMOLIBIO aJropuTMa
«petero DparocheHar.

MHoropa3psiHble 1elble Yuclia, 3aJa4l JUIMHHON apu(pMeTHKU.

CrnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpaKEHMS).  XOII-TAOJIHIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIOBApPS AJISl 33JaHHOT'O TEKCTA.

Creku. AHamM3 MNPaBUIBHOCTH CKOOOYHOI'O BbIpakeHHs. Bsluucienue
apu(pMETUYECKOTO BbIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHON (hopMme.

Ouepenu. Mcnonp30BaHue oyepen sl BpEMEHHOIO XPaHEHUS JaHHBIX.

Anroputmel Ha rpadax. IlocTpoeHre MHUHHUMANIBHOTO OCTOBHOTO JepeBa
B3BEIIEHHOIO0 CBSI3HOIO HEOpPUEHTUpoBaHHOro rpada. KoiaumdecTBo pazinyHBIX
nyTel MeXIy BepIIMHAMU OPUEHTHUPOBAHHOIO alMKJIMYecKoro rpada. AnroputM
JIeUKCTpBI.

JepeBbs. Peannsanns nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(bunapnbie) nepeBbs. [locTpoeHue nepeBa ajisi 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUsA. PekypcuBHbBIE alropuTMbl 00Xxoja jaepeBa. Mcnonb3oBaHue cTeka U
ouepeau s 00X0/1a JiepeBa.

JluHamMu4eckoe MporpaMMUpOBaHME Kak METOJ peleHus 3a7ad ¢
COXpaHEHUEM MPOMEXKYTOUHBIX PE3yJbTAaTOB. 3aJauyM, PEIIaeMble C IOMOIIbIO



JTUHAMUYECKOTO TMPOrPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIHA,
NOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4U ONTUMU3AIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM NPOrpamMMHUpoBaHU. OOBEKTHI U
kiaccel. CBoiicTBa U MeTO[bl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAJIU3.
Pa3paGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO MOJXOJA.
WNukancynsuuys, Hacjae10BaHue, MOTUMOP(U3M.

Cpenbl ObicTpodi pa3paboTku mnporpamm. lIpoektupoBanue wuHTEpdeiica
nosb3oBarens. VIcnoiib30BaHWE TOTOBBIX — YIPABISAEMBIX  3JIEMEHTOB IS
MoCcTpoeHust uuTepdeiica.

O630p  s3bikOB  mporpammupoBanus.  [lonstue o  mapagurmax
IPOrpaMMHUPOBAHUS.

NudopmanmoHHbIe TEXHOJIOTHU

OTtanbkl  KOMIIBIOTEPHO-MAaTEMAaTHUYECKOI0  MOJCIMPOBAHUS:  TTOCTAaHOBKA
3ajaud, pa3paboTKa  MOJIEM, TECTUPOBAHME  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTaTOB MOJICIIUPOBAHUS.

Jluckpetuzamuss NpU MATEMATUYECKOM MOJICTUPOBAHUU  HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBWXEHHS. MojenupoBaHue  OMOJOrMYECKHX
cucteM. MaremaTuyeckue  MOJECIM B DKOHOMHUKE.  BbIUHCIUTEILHBIC
AKCIIEPUMEHTHI C MOJIEIISIMU.

OO6paboTka pe3ylbTaTOB 3KCIEpUMEHTa. MeToJ, HauMEHbIINX KBaJpaToB.
OueHka 4YHUCIOBBIX MapaMeTpPOB MOJEIHPYEMBIX OOBEKTOB M  IPOLECCOB.
BoccraHoBiieHrE 3aBUCUMOCTEN I10 pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposarnoctasie  mogenu.  Meroast Monte-Kapio.  Mmurtanuonnoe
MmonenupoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHSI.

Tabnuunbie (pensimoHHBIC) Oa3bl MaHHBIX. Tabmuia — mpeacTaBICHUE
CBeJleHHH 00 OMHOTMHHBIX 0OBekTax. Iloie, 3amuch. Kimrou Tabmumel. Padora ¢
roroBoil 0a3oil naHHbIX. 3amnoigHeHuWe Oa3bl NaHHbIX. [louck, copTHpoBKa Hu
bunbTpanys JaHHBIX. 3ampoChl Ha BBIOOPKY JTaHHBIX. 3ampoChl C MMapaMeTpamu.
Brruucisiemsie 1moss B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUIB  CBSI3EH MEXIy TaOJMIIaMU.
Buemnuii kitod. LlenoctHocTs 6a3bl JaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

Nurepuer-npunoxenus. Ilonstue o cepBepHON M KIMEHTCKOW 4acTAX CauTa.
TexHoNnorus «KJIUEHT — CEpBEP», €€ JOCTOMHCTBA M HeAOCTaTKU. OCHOBBI SI3BIKA
HTML u xackamueix Tabmuiy ctuiei (CSS). Cuenapuu Ha s3bike JavaScript.
®dopMbl Ha BeO-CTpaHUIIE.

Pasmenienne BeO-caiiToB. Y ciyra XocTuHTa. 3arpy3ka ¢aiioB Ha CauT.

BBon n300paxkeHuil C MCIONB30BAHUEM PA3IUYHBIX LHU(POBBIX YCTPOMCTB
(uudpoBbIX (oToaNmapaToB U MHUKPOCKOIOB, BUICOKAMEp, CKAHEPOB U JIPYrUX



ycTpoiictB). I'paduueckuii penakrop. Paspemenue. Kagpuposanue. McnpaBnenue
nepcnektuBbl. l'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKUHs  IIBETa.
OOecuBeurBaHWE I1BETHBIX M300pakeHuid. Perymb. Pabora ¢ obOmactsamu.
OUIBTPBL.

MHuorocnoiinbie u3o0paxeHus. TekcroBble cinou. Macka cios. Kanamibl
Coxpanenue BbifieneHHOW obOnactu. [loaroroBka wimocTpanuit st BeO-CalTOB.
AHUMUPOBaHHBIE U300pAKEHUSI.

Bekropnast rpaduka. IlpumutuBel. W3MeHeHHe MOpsIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX U300paKEHUH.

[IpyHIMOBI  TIOCTPOEHUSI M PENAKTUPOBAHUA TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoJaenupoBaHHE HWCTOYHHUKOB OCBELICHUS.
Kamepsl. AnnutuBHbie TexHosoruu (3D-mpuntepsl). [loHaTHe 0 BUPTyalbHOU
pPEANIbHOCTH U JOTIOTHEHHOM PeaibHOCTH.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA [IPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHL) HA YPOBHE CPEJHETO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATDI

JIndHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
O0y4JaromMXcss PYKOBOACTBOBATHCA C(HOPMUPOBAHHOW BHYTPEHHEW TO3UIMEH
JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUH, COOTBETCTBYIOIIUX TPAAUIMOHHBIM  ILIEHHOCTSIM  POCCHUMCKOTO
00IIeCTBa, pACIIUPEHUE KUZHEHHOI'O OMbITA U OMbITA JEATEILHOCTH B IPOIECCe
peaiin3aluyi  CpeACTBAaMH  y4eOHOrO TIpeIMeTa OCHOBHBIX  HampaBlCHUMN
BOCIIUTATEIbHOU JIEATEIbHOCTH.

B pesynbrate wuszyuenuss uHOPMATUKH HA YPOBHE CpeaHEro oOIIero
oOpa3oBaHus y oOydaromierocsi 6ynyT copMHUpPOBaHBI CIEAYIONIME JTUYHOCTHbBIE
pPE3YyIbTAaTHI:

1) rpaaaHCKOTr0 BOCIMTAHMS:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA W TpaBOMOpsAKa,  COOJIOJIGHHE  OCHOBOIIOJNATaloIMX  HOPM
UHGOPMAITMOHHOTO TIpaBa U WH(HOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IMPOTUBOCTOSATH HWJEOJIOTMU JIKCTPEMH3MA, HAIlMOHAIW3Ma,
KCeHOPOOUHU, JUCKPUMHUHALIMM IO COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM IPU3HAKAM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA :

LIEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACJIEAUI0, TOCTHKEeHUsIM Poccrn
B HayKe, UICKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HAaYeHUs UHPOPMATUKH KaK HAYKU
B KU3HU COBPEMEHHOI0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W MPUHUMATh OCO3HAHHBIC PEILCHMUS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu HTEpHET;

4) 3cTEeTUYECKOTr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYas JCTETUKY HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PAa3JIMYHBIE BHUBI HCKYCCTBA, B TOM YHCIE
OCHOBAaHHOT'O Ha MCIOJIb30BaHWU WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) puznyeckoro BOCNUTAHUSA:

chOpMUPOBAHHOCTH  3JI0pOBOr0 W 0Oe3omacHoro  obOpasza  KU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0PDOBbIO, B TOM 4YHCIE 3a CUET



coOroieHuss TpeOOBaHUIM 0€30MacHOM 3KCIUTyaTallud CPEACTB MH(DOPMALMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUIA;

6) TPy10BOr0 BOCIUTAHMS:

FOTOBHOCTh K AKTUBHOW JEATEIIbHOCTA TEXHOJOTMYECKOM W COLMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, TJIAHUPOBATh U CaMOCTOSATEIIBHO
BBITIOJIHATH TAaKYIO I€ATENbHOCTB;

uHTepec K cdepam TpodecCHOHATBLHON ESITEIIbHOCTH, CBA3aHHBIM C
nH)OPMATUKON, MPOTpaMMHUPOBAHWEM U HWH(POPMAIIMOHHBIMU TEXHOJIOTHSIMU,
OCHOBAaHHBIMU Ha JOCTIKEHUSX HAayKu MH(GOPMATUKU U HAYYHO-TEXHHUYECKOTO
nporpecca, yMeHUEe COBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiedl mnpodeccun u
peaIM30BBIBaTh COOCTBEHHbIE KU3HEHHBIE TUIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpa3OBaHHWIO Ha
MPOTSKEHUN BCEU KU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHE TI00aJIBPHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM W TMyTel ux
pemieHus, B TOM 4YHCI€ C Y4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUA HAYKH, JIOCTHXKEHHUSIM Hay4YHO-TEXHHYECKOIro Iporpecca Hu
0OIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIM MH(POPMAIIMOHHBIX PECYPCOB,
MH()OPMAITMOHHBIX TPOIECCOB U HMH(GOPMAIMOHHBIX TEXHOJOTHM B YCIOBUSIX
1 poBoit TpanchopMaIu MHOTUX chep KU3HU COBPEMEHHOT0 00IIIEeCTBa;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

B mporecce nocTukeHUs JIMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrpPaMMBbI
no HHPOpMATUKE Yy OOYyYarolUXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIN
UHTEJUICKT, MPEATIONararonuii chOpMUPOBAHHOCTH:

CaMOpPEryJIUPOBaHUSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEIECHHE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILUH, BKIJIIOYAIOLIEH CTPEMIICHHE K IOCTUKEHUIO LIETU U
yCIleXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATh, MCXOJAs M3 CBOMX
BO3MO>XHOCTEH;

AMIIATUH, BKJIIOYAIOIIENH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHHUIO;

COIIMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, MIPOSBIISATh HHTEPEC U pa3peliaTb KOHQIUKTHI.



METANPEIAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydyeHuss HMHPOPMATHKM Ha YPOBHE CpPEIHEr0 OOLIEro
oOpa3zoBanust y oOyuaromierocss OyayT cpOpMUpPOBaHBI MeTaNpeIMETHbIE
pe3yNbTaThl, OTPAKEHHbIE B YHUBEPCAIbHBIX YYEOHBIX JCHCTBUSAX, a UMEHHO —
NO3HaBaTeNbHblE YHHUBEpCaJbHblE YyueOHBbIE JEHCTBHUSA, KOMMYHHKATHUBHbBIC
YHUBEpCAJIbHbIE YYEOHbIE JIEWCTBUS, PETYISTUBHBIE YHHBEpCAIbHbIE Y4YeOHbIE
NENUCTBUS, COBMECTHAS AEATEIBbHOCTb.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE [1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHUe AeHCTBUS:

CaMOCTOSATETTLHO  (OPMYNIHpPOBaTh W AKTyaIM3UPOBAaTh  MPoOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYUIECTBEHHBIM MPU3HAK WM OCHOBAHUSA I CpPAaBHEHUS,
KJaccupuKkauy 1 00001IeHHUS;

OMpENENATh LU JEATEIIbHOCTH, 3aJaBaTh MHapaMeTpbl U KPUTEPUH HX
JOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJIeMbl C YYETOM aHallM3a MMEIOIIMXCS
MaTepUalibHbIX U HEMATEepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTAaTOB
LIEJIIM, OLICHUBATh PUCKU MOCIEACTBUIN AEATENbHOCTH;

KOOPJMHUPOBATh W  BBIINOJNHATH pabOTy B  YCJIOBHUSIX  PEAJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBHS:

BJIa/ICTh HABbIKAMH Y4E€OHO-UCCIIEA0BATENbCKON U IPOCKTHON JIEATENIbHOCTH,
HaBbIKAMU  pa3pelieHus npodjieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOAOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHECHUIO
Pa3IUYHBIX METOJ0B MO3HAHUS,

OCYILIECTBIJISITh PA3JIMYHbIE BUABI JIEATEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HAHMSI, €r0 HHTEpPHpeTaly, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallusiX, B TOM YKCJE€ MIPU CO3JAaHUU Y4YE€OHBIX U COLMAIbHBIX
MPOEKTOB;

(opMUpOBaTh HAYYHBIN THUI MBILUIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUAMU U METOAAMU;

CTaBUTh W (OpPMYyIUpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
JESATETbHOCTU U )KU3HEHHBIX CUTYaIUsX;



BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a1ady,
BBIIBUTATh TUINOTE3y €€ pelleHus, HaXOAUTh apryMEHTHI JJIsl J10Ka3aTeNlbCTBa
CBOMX YTBEP)KIICHHMIA, 3a/1aBaTh apaMeTPhl U KPUTEPUU PEILICHNUS;

AQHAIM3UPOBATh TIONYYCHHBIC B XOJE PEIICHHWS 3a7a4dl  Pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh WX JOCTOBEPHOCTh, IPOrHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh I1IE€JICHANIPABICHHBIA MMOUCK TIEPEHOCa CPEICTB U CIOCOOOB
NehcTBUS B MPOGECCUOHATIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYIO 00J1acTh
KUZHENEATEIbHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIC WJCH, MpEJIaraTb OPUTHHAIBHBIC MOJXOIbI U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 3a/1a49H, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nunpopMmaumeii:

BJIA/ICTh HABBIKAMU MOJIyYeHUs WH(OpPMAIIUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITETLHO ~ OCYIICCTBJISITH ~ TIOWCK,  aHAW3, CHCTEMATH3aIuil0 U
UHTEPIPETAINI0 HHPOPMAIIMK PA3INIHBIX BUIOB U ()OPM MPEACTABICHUS;

co3laBaTh TEKCThl B pas3NW4HbIX (opmarax ¢ y4€TOM Ha3HAYCHHUS
uHbOpMaIlM W IEJIEBOM  ayJUTOpHUH, BBIOMpas ONTUMAIBHYIO  (GOpMYy
MIPEICTABJICHUS M BU3YaIH3aINH;

OIICHMBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HMH(pOpMAINH, €€ COOTBETCTBHUE
IIPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;

UCTIONIb30BaTh  CpPeACTBa  WH(MOPMAIIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUW B PEUICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a71a4 ¢ COOJIoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHusl, TMpaBOBbIX U 3TUYECKUX HOPM, HOpPM
nHGOPMAITMOHHON O€30MaCHOCTH;

BIIQJICTh ~ HABBIKAMHM  pAclO3HaBaHWA W 3aWUTHl  WH(OpMaIuwy,
UHGOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

1) oO1enme:

OCYIIECTBJISITh KOMMYHHKAIIMHU BO BCeX chepax KU3HMU;

pacrio3HaBaTh HeBepOajbHBIC CpPEJACTBAa OOIIEHUS, ITOHUMATh 3HAYCHHUE
COITMATbHBIX 3HAKOB, PACIO3HABaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyalldd H
CMATYaTh KOH(JIUKTHI;

BIAJETh  pa3IMYHBIMU  crocobamMu  OOILIEHHS UM B3aUMOJCHCTBUS,
aprYMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMSATYAaTh KOH(JIMKTHBIC CUTYaIIUH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMeCcTHAas1 1eATeJIbHOCTD:

IIOHUMAaTh M MCIIOJb30BaTh NPEUMYIECTBA KOMAaHIHON M WHIMBUIYaJIbHOU
padoThI;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKI0T0 YJ€HA KOJUICKTUBA;

MIPUHUMATh €AW COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JEUCTBUSL MO HX JIOCTHXKEHHUIO: COCTABJATH IUIAH JECUCTBU,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHMM YYacTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboOTHI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMAaHIbI B
o0l pe3yabTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIECHUBATHL WAEU C TO3UIMA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATErMYECKOE TOBEACHHE B PA3JIUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOPaKEHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIe 1elCTBUA

1) camoopranu3amnus:

CaMOCTOSITEJIBHO OCYLIECTBIIATh IO3HABATEIBHYIO JIESTEIbHOCTD, BBISBIATH
npo0sieMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIaH pElIeHUus MpoOieMbl C  y4&ToM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUTCHUH;

JABATh OLICHKY HOBBIM CUTYallUsM;

paciupsTh paMKU yueOHOIO ITpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JeNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO IIUPOKOH SPYIUIUH B
pasHbBIX O0JIACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3OBaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJQJ€Th  HABbIKAMHM  IIO3HABAaTEJIbHOM  peQuieKCMM Kak  OCO3HAaHHUS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3YJNbTATOB U



OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIeKCUU NJIsi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

OLICHUBATh PUCKHA U CBOCBPEMEHHO IIPUHUMATH PELICHUSA 110 UX CHUKEHHUIO;

IIPUHAMATh MOTHBBI M apryMEHTBbl JPYyTUX IPU aHaIU3€ pe3yJbTaToB
NEATENBHOCTH.

3) npuHATHA ce0s U APYTrUX:

OpUHUMATh ce0s, TOHUMasl CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI W apryMEHTBl JPYTUX IPU aHAIU3€ pPe3yJbTaToB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYrUX Ha OLINOKY;

pa3BUBATH CIIOCOOHOCTH IOHUMATh MUP € MO3UIMH JPYroro 4eaoBeKa.

NPEJMETHBIE PE3YJIBTATBI

B mpomecce m3yueHus kypca MHPOPMATHKH YriayOJIEHHOTO ypoBHS 6 10
Kn1acce oOyJarOmmUMucCs  OyAyT  JOCTHTHYTHI  CJIEAYIOIIUE  TPEIMETHbBIC
pE3yIbTaThI:

BJIQJICHUE TPEICTABICHUAMH O pOJM HWHPOPMAIMM W CBS3aHHBIX C HEH
NPOIIECCOB B TIPUPOJE, TEXHHKE M OOIIECTBE, MOHATHAMU «HH(POPMAIIHS,
«MH(QOPMAIIMOHHBIN  TIPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBI,
«cucteMHbIn d3hPexrTy», «mHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIQJICHUE METOJaMHM TIOMCKa WHoOpManmuu B ceTu VIHTepHET, yMmeHHue
KPUTHYECKU OIICHUBATh WH()OPMAIIHIO, TOYICHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepU30BaTh OOJBIIME JIaHHBIC, MPHUBOJIUTH TPHUMEPHI
MCTOYHUKOB WX TIOJIYYCHUS W  HAMNPABICHHUS HWCIOJIb30BAHUS, YMEHUE
KiIaccu(UIMPOBaTh OCHOBHBIE 3a7aud aHAIW3a JaHHBIX (MPOTHO3WPOBAHUE,
KiIaccudukanms, KJIacTepu3alus, aHam3 OTKJIOHCHHUA), IOHUMATh
TIOCJIEIOBATEIBHOCTh PEIICHUS 33/1ay aHAIM3a TaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYMCTKA W OIIEHKAa KadecTBa JaHHBIX, BHIOOP W/WIM TOCTPOCHHUE MOJIEIH,
nmpeoOpa3oBaHue JaHHBIX, BU3YaIU3alns TaHHBIX, MHTEPIPETAIHS PE3yIbTaTOB;

NOHMMaHWE OCHOBHBIX MPHUHIIUIIOB YCTPOHCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHACHIINNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHA;

BJIQJICHUEC HAaBBIKAMU PAOOTHI C OIMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMU
BUJAMU TIPOTPAMMHOTO OOECIEUYCHHUS I pEIICHHMs Y4YeOHBIX 3a7ad 110
BHIOpaHHOH CTICTIMATU3allNH;

HAJIMYUE MPEJCTABICHUI O KOMIIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIUAIIAX OPTaHU3ANNH U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 0OmUX MNpPUHIUIAX pPa3padOTKu W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUIIOKECHUM;



MOHUMaHWE Yrpo3 HHQPOPMAIIMOHHOW OE€30MaCHOCTHU, HCMOJIb30BaHUE
METOJIOB M CpPEICTB NPOTUBOJAEHUCTBUS JTHUM yIrpo3aM, COONIOAEHUE Mep
6e30MacHOCTH, MPEIOTBPAIIAIOIINX HE3aKOHHOE PaCIpOCTPaHEHHE MEPCOHATBHBIX
JAaHHBIX, COOJIO/ICHNE TPEOOBAaHUI TEXHUKN 0€30MAaCHOCTH Y TUTHEHBI PU padboTe
C KOMIIBIOTEPAMU U APYTUMU KOMIIOHEHTaMU HIUGPOBOTO OKPYKEHUS, IOHUMaHUE
MIPaBOBBIX OCHOB HCIIOJB30BaHUS KOMIIBIOTEPHBIX MporpamMMm, 0a3 JaHHBIX U
pabotel B cetu MHTEpHET;

MMOHUMAHUE OCHOBHBIX TMPHUHIIUIIOB JUCKPETU3AIMU pPA3IUYHBIX BUOB
uHpopMaluu, yMEHHE oOmnpeAensaTh HWHOOPMALUUOHHBIA O0BEM TEKCTOBBIX,
rpa@uueckux M 3BYKOBBIX JaHHBIX MPHU 3aJIaHHBIX MapaMeTpax AMCKPETH3alluu,
YMEHUE ONpENeNsiTh CPEIHIOI0 CKOPOCTh Tepelayd JIaHHbIX, OIICHUBATh
M3MCHEHHE BPEMEHU TMepefayd MpH W3MEHEHUH WHOOPMAIMOHHOTO O0BhEMA
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBS3H;

yMEHHE UCIOJIb30BaTh MPHU PEIICHUH 3aJlady CBOMCTBA MO3WIIMOHHOW 3amucH
YuCel, aJrOpuTMa MOCTPOCHHUS 3alIUCH YKCIIA B TIO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJIaHHbIM OCHOBAHHMEM U TOCTPOCHHMS YMCJIa M0 CTPOKE, COJEpIKallleld 3amuch
ATOr0 4YHUCJa B MO3UIMOHHOW CHCTEME CUYHUCICHHSI C 3aJlaHHBIM OCHOBAHUEM,
YMEHHE BBINOJIHATh apu(PMeTHYecKue omepaluu B TO3UIMOHHBIX CHUCTEMax
CUMCIICHUS,

yYMEHHUE BBIMIOJIHATh MPEoOpa30BaHUs JIOTMYECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBl ~aireOphl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIpAXKEHUE B
JM3bIOHKTUBHONW U KOHBIOHKTUBHON HOpPMaJIbHBIX (hopMax Mo 3aJaHHOW TalJuIle
UCTUHHOCTH, HUCCJIEeOBaTh OOJACTh HCTHHHOCTU BBICKA3BIBAHMS, COACPIKAIIETO
NIEpEMEHHbIE, PEIaTh HECT0XKHbBIE JIOTUYECKUE YPABHEHUS U CUCTEMbl YPABHEHUM;

MOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpaOOTKM YHCIOBOW M TEKCTOBOM
uHopManuu (3aMuch YUCEI B MO3UIIMOHHOM CUCTEME CUMCIICHHS, HaXOXKJICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JMana3oHe, 00paboTKa MHOTOpa3psIAHBIX LETbIX
YuCel, aHaJIU3 CUMBOJIBHBIX CTPOK U JAPYTHUX), AITOPUTMOB MIOMCKA U COPTUPOBKH,
YMEHUE OMNpPENeNsiTh CIOKHOCTh HW3Y4aeMbIX B Kypce O0a30BBIX aJTrOPUTMOB
(cyMMHUpOBaHUE DJEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, TmepeOOpHbIe
QJITOPUTMBI, IBOMYHBIA TOUCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIs PEIIEHUS OJHOW 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM IMPOrPAMMUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npexacraBieHusiMH O Oa30BBIX THIAX JIaHHBIX |
CTPYKTYpax JaHHBIX, YMEHHE UCIOJb30BaTh OCHOBHBIE  YIIpaBJISIOLIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh AaHAIU3 NPEMNJIOKEHHON MpPOrpaMMBbI:
OMPENIENATh PE3YyJAbTaThl pabOThHl MPOrpaMMbl MIPHU 33JaHHBIX MCXOAHBIX JAAHHBIX,
ONPENENATh, MPU KAKUX HCXOAHBIX JIaHHBIX BO3MOXKHO TMOJIYYEHHE YKa3aHHBIX



pe3yNIbTaTOB, BBISBIATH JaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OMMUOKE B pabdoTte
nporpaMmbl, (GOPMYIUPOBATH NPEIIOKEHHUS M0 YAYULIISHUIO IPOrPAMMHOI0 KOJa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAHHbIE TEKCTOBBbIE JIOKYMEHTBHl U
JE€MOHCTPALIMOHHBIE MAaTEPHAIIBI C UCTIOIB30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 0OJIAYHBIX CEPBUCOB;

yYMEHHUE UCIOJIb30BaTh AJIEKTPOHHbIE TaOJULIbI JJI1 aHau3a, MPEACTaBICHUS
U 00paboTKM  JaHHBIX  (BKJIIOYAsh  BBIYMCICHHUE  CYMMBI,  CPEIHErO
apudmMeTrnyeckoro, HauOONBIIEr0O M HAUMEHBIIEro 3HAYECHUH, peIIeHHe
YpaBHEHUH, BHIOOp ONTHMAIBHOTO PELIEHUs, MOAOOp JIUHHUHM TPEHJA, PEIICHHE
3a/1a4 IPOrHO3UPOBAHMS).

B mnpouecce uzyueHuss kypca MHPOpMATHKU YriayOnéHHOro ypoBHs 6 11
Knacce oOydalomuMmucs OyayT  JOCTUTHYTHI — CHENYIOIIME  IpeIMETHbIE
pE3yNIbTaTHI:

YMEHHE CTPOUTh HEPaBHOMEPHBIE KOJBI, JJOMYCKAIONINEe OJHO3HAYHOE
JIeKOANpOBaHue cooOIeHnit (mpeduKCHbIE KOJbI), MCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIIPABIIATH OMIMOKU IMPH Mepeaaye
JAHHBIX, CTPOUTH KO, 00ECIEeUYHBAIONINA HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUSI TMPH W3BECTHOM YacTOTE CHMBOJIOB, MOSCHATH MPUHITUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE peuiaTh ajJrOpUTMUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIM30M I'padoB
(3amay  TOCTPOEHUS ONTUMAJIBHOIO TMYTH MEXKIy BepuMHaMu rpada,
ONpenesieHUs]  KOJIMWYECTBAa  pPAa3NM4YHBIX ~ TyTed  MeXAy  BepIIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMeHHe HMCIOIb30BaTh JIEPEBbS INPHU
aHaJlu3e W TOCTPOCHMU KOAOB U JJI NPEACTaBICHUA apUPMETHUYECKUX
BBIPAXKCHUI, TIPU PEIICHUU 3374 TIOMCKAa U COPTUPOBKHU, YMEHHE CTPOUTH JEPEBO
UTPHI TI0 33/IaHHOMY alNTOPHUTMY, pa3paldaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTpaTEruI0 UrPHI;

yMEHHE pa3pabaTbiBaTh U pEAIU30BBIBATH B BHUAE Nporpamm 0a3zoBbIe
QJITOPUTMBI, YMEHHUE HCIOJB30BaTh B MPOrpaMMax JAHHbBIC Pa3UYHBIX THIIOB C
y4€TOM OTpaHWYEHU Ha JUamna3oH MX BO3MOXKHBIX 3HAYEHUH, MPUMEHSITHh NpU
pELIeHUH 3aJ1ay CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIH, AEPEBb),
UCMOJIb30BaTh 0a30Bble ONEpaluud CO CTPYKTYpaMH J@HHBIX, HIPUMEHATH
CTaHJIapPTHBIE U COOCTBEHHBIE MOAMPOrpPaMMBbI JIJIsi 0OpPaOOTKM YHUCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIONB30BaTh MpH pa3paboTke MmporpamMMm OHOIMOTEKH
NOANpOrpaMM, 3HaTh (YHKIMOHAIBHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX
CPEICTB Cpelibl pa3pabOTKU, YMEHUE UCIIOIb30BaTh CPEICTBA OTIAJAKU IPOrpaMm B
cpelie MporpaMMHUpPOBaHUs, YMEHUE TOKYMEHTHPOBATh MPOTrPAMMBI;

yYMEHHE CO3/1aBaTh BEO-CTPaHULIbI;



BJaJICHUE OCHOBHBIMH CBEICHHMAMH O 0a3zax JaHHBIX, HX CTPYKTYpE,
CpeAcTBax CO3/laHUS M PAa0OTBl C HUMH, YMEHHE HCIIONb30BaTh TaOIUYHBIC
(pensioHHbIE) 0a3bl JAaHHBIX (COCTABISATH 3alpPOCHl B 0a3aX JaHHBIX, BHITIOIHATH
COPTHPOBKY M TMOMCK 3amuceil B 0a3e JaHHBIX, HAIMOJHATH pa3padOTaHHYIO 0azy
JAHHBIX) U CIIPABOYHBIE CHCTEMBI,

YMEHHUE HUCIOJIb30BaTh KOMIBIOTEPHO-MaTeMaTHYECKue MOJETH Ui aHalu3a
O0BEKTOB W TMPOIECCOB: (HOPMYTUPOBATh IEdb MOJICIUPOBAHUS, BBITIOIHSITD
aHaJlM3 pe3yJIbTaTOB, TMONYYCHHBIX B XOJI€ MOJEIUPOBAHUS, OLECHUBAThH
COOTBETCTBHE MOEIU MOJCTHUPYEMOMY OOBEKTYy WM TPOIECCY, MPEACTABIATH
pe3yJIbTaThl MOJICTTUPOBAHUS B HATJISTHOM BUJIC,

YMEHHE OpraHU30BbIBATh JIMYHOE HH(OPMALMOHHOE NPOCTPAHCTBO C
UCIIOJIb30BaHUEM PA3MYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUN, MOHUMAaHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCAYT, IUPPOBBIX
00pa3oBaTEIbHBIX CEPBUCOB,;

[OHMMaHUE OCHOBHBIX MPHUHIMIIOB pabOThl, BO3MOXKHOCTEN U OrpaHUYEHHUS
NPUMEHEHUS! TEXHOJOTMM MCKYCCTBEHHOI'O HMHTEIJIEKTa B PA3IMYHBIX 00JacTsIX,
HAJIMYUE TPEJICTaBICHUM O Kpyre pemiaeMblX 3aJad MAalIUuHHOTO OOydYeHUs
(pacmio3HaBaHMsI, KIacCH(PUKAIIMN U MPOTHO3UPOBAHUS) HATUUKE MPEACTABICHUIN
00  uCnoib30BaHMM  HMH(POPMALMOHHBIX  TEXHOJNOTMH B Pa3IMYHBIX
npodeccuoHaIbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/mm Konrpoabubie | Ilpakruueckue
MpOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTbI padoTbI
pecypchbl
Paznea 1. lindpoBasi rpamoTHOCTH
11 KomnbroTep - yHUBEpCalbHOE YCTPOMCTBO 3 0
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHue 3
1.3 KommbproTepHsbie cetn 3
1.4 HNudopmannonnas 6€30MacHOCTb 3
Hroro no pazneny 12
Pa3znen 2. TeopeTuueckue 0CHOBbI HH()OPMATUKH
[IpencraBnenue uHpopmanuu B
2.1 bea opyan 10 2
KOMIIBIOTEpE
2.2 OcHOBBI aJIreOphl JIOTUKU 7
2.3 KommprorepHas apupmernka 3 1
Hroro mo pazueny 20
Pa3nea 3. AnropuT™Mbl ¥ IporpaMMHupoBaHue
3.1 Beenenue B mporpamMmmupoBaHue 8 0.5
3.2 BcrnomoratenbHbIe alIropuTMBI 4
3.3 UYwrcrneHHbIe METO b 3
3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 3 1

TAHHBIX




3.5 AnropuTMbI 00pabOTKH MacCCHBOB 4 3
Hroro no pazgeny 22
Paznen 4. UndopManmoHHbIe TEXHOJIOTHH

4.1 O0paboTKa TEeKCTOBBIX JOKYMEHTOB

4.2 AHann3 TaHHbBIX
Hroro no pazneny 14 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 27.5




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoabnsie | IlpakTuueckue
MpPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcbl
Pa3nea 1. TeopeTrnueckne 0CHOBbI HH(POPMATHKH
Wudopmanus 1 uHbOpMaIIMOHHbIC
1.1 dopan dopman 4 2.5
MIPOIIECCHI
1.2 MoaenupoBaHue 4 2
Hroro mo pazneny 8
Paznen 2. AnropuT™Mbl 1 NIpOrpaMMHUpPOBaHUeE
2.1 DJIeMEHTHI TEOPUHU aJTOPUTMOB 4 1
2.2 AJNTOpUTMBI U CTPYKTYPBI TAHHBIX 14 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 pHEHTHP 11 1 45
IPOTPaMMHPOBAHUS
Hroro mo pazueny 29
Pa3nea 3. UnopMannoHHbIE TEXHOJIOTHH
31 KomnbproTepHO-MaTeMaTHYECKOE 4 5
' MOJIEJINPOBAHKE
3.2 ba3bl 1aHHBIX 10 3
3.3 Be6-caiitbl 4
3.4 KommnprorepHas rpadguka 1 3
3.5 3D-monenupoBaHue 3
Hroro mo pazneny 31




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

35




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KVIACC
KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Koutponbnbie | ITpakTHueckme Aara unpponbie
Bcero u3ydeHusi | o0pasoBaTe/bHbIC
padoThI padoThI pecypesr

TpeOoBaHUS TEXHUKU OE€30MACHOCTH U

1 TUTHUEHBI IPU paboTe C KOMIbIOTEpaMU U 1
JIPYrUMU KOMIIOHEHTaMH IU(PPOBOTO
OKPY>KEHHUS

5 [TpuHIMIIBEI paOOTH KOMITBIOTEPOB H 1

' KOMITBIOTEPHBIX CUCTEM

3. CoBpeMeHHbBIE KOMITBIOTEPHBIE TEXHOJIOTUH 1
[IporpammHoe obecriedeHrne KOMIBIOTEPOB,

4. KOMIBIOTEPHBIX CUCTEM U MOOMIIBHBIX 1
YCTPOICTB

5 Yrunutsl. JlpaiiBepsl yCTPOUCTB. 1
[TapannensHoe TporpaMMupOBaHUE
®daiinoBbie cucTeMBbI. [IpuHIIUTIBI

6 pa3MelneHus: 1 IMeHOBaHus (ailioB B 1

' nosiroBpeMeHHol namsitu. [11a6nonb! s

oTMcaHus rpymi ¢aitnos
[IpyHIMIIBI TOCTPOEHHUS U aNllapaTHbHIE

7. KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH. 1
CeteBble MPOTOKOJIBI

g Paznenenue |P-cetu Ha moaceTH ¢ 1

IIOMOIIBIO MAaCOK HO,I[CCTGIZ




Bunsl nestenbHocTr B ceTh IHTEpHET.
CepBucsel UnTepuera. 'ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYT'H

10.

NudopmarmonHas 6€301MacHOCTh

11.

[TpakTrueckas paboTa o Teme
" AHTUBUPYCHBIE TPOrPAMMBI"

12.

O06001eHrne MaTepuana 1mo Teme:
[{udposast rpaMOTHOCTH

13.

WNudopmanus, 1aHHbIE ¥ 3HAHUSL.
HHdopmanmoHHbIE POIECCHI B IPUPO/IE,
TEXHUKE U O0IIECTBE

14.

HermpepbIBHBIE U TUCKPETHBIE BEIUYNHBI U
curHaibl. Heo0XoauMoCTh TUCKpETH3auu
UH(POPMALINH, TTPEeTHA3HAYEHHON /IS
XpaHeHHs, epeiay U 00paboTKU B

1 poBBIX cucTemMax

15.

JIBonuHoe kKonupoBaHue. PaBHOMepHbIE 1
HEepaBHOMEpPHBIE KOJIbI. JlekoupoBaHue
COOOIIEHNUH, 3aIIMCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJI0B

16.

VYcenosue @ano. [loctpoeHnne 01HO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C IMTOMOIIIBIO JAepEeBa.
I'pap An. A. Mapxkosa

17.

EnvHMIIBI H3MEPEeHUS KOJTHMYECTBa
nHpopmaruu. AndaBUTHBIN TOIX0T K
OLIEHKE KOJIMYeCcTBa HH(OpMAIIH

18.

CucreMbl CYUCIIEHU

19.

IlepeBoj1 uncen U3 OHON CUCTEMBI




CUHCIICHUS B APYTYIO

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U

20. IMICCTHAaAATCPUIHASI CUCTEMBI CUHCIICHHUS,
CBSI3b M€Ky HUMH
JIBonuHas, BOCbMEpUYHAS U
21. MeCTHAAATCPUIHAS CHCTEMBI CUHCIICHU,
CBSI3b M@Ky HUMHU
JBonuHasi, BOCbMEpUYHAS U
22. HIeCTHaAATCpUIHAS CUCTEMBI CUMCIICHUS,
CBSI3b M@Ky HUMHU
23 ApudpmeTnueckue onepanyy B
' MO3ULMOHHBIX CUCTEMAX CUUCIICHUS
" TponuHas ypaBHOBEIIEHHAs! CUCTEMA
' CUUCIIeHHUs
25. JIBom4HO-€CATUYHASA CUCTEMA CUUCIICHUS
26. KonnpoBanue TekCTOB
27. PactpoBoe konupoBaHue n300pakeHUI
[Ipaktuyeckas pabota o Teme
28. "Jluckperuzarus rpaguIecKoi
nHdopmanun"
LBeToBbie MOnEnU. BekTopHoe
59 KonupoBanue. @opmartsl (aisios.
' TpéxmepHnas rpaduka. OpakranbHas
rpaduka
Konuposanue 3Byka. Onenka
30 UH(POPMALIMOHHOTO 00bEMA 3BYKOBBIX

JAHHBIX MPU 33JJAHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3PsITHOCTH




KOOAUPOBAaHHUA

[IpakTueckas paborta 1o reme

3t "JluckpeTusanus 3ByKoBoi HHpopMaru'" 1
3 OO6o1eHue Matepuania no Teme:
' Teopernueckne 0cHOBbI HHGOPMATUKHU
33. OcHOBBI anredpsl JIOTUKH
34 Jlornueckue onepanuu. Tabuuist
' MCTUHHOCTH
[IpakTnueckas pabota o reme
35. «[loctpoenue n ananu3 TabIULL 1
UCTUHHOCTH B TaOJIMYHOM IIPOLIECCOPE»
36 Jlornyeckue onepanuy ¥ onepanyuy Haj
' MHOYKECTBAMH
[IpencraBnenue LEabIX YUCET B MAMSITH
37 KoMIbloTepa. OrpaHNYeHHOCTD 1Maa30Ha
' YHCEJI IPU OTPAaHUYCHHUN KOJIMYECTBA
pa3psnos. IlepenonHenne pa3psaHON CETKU
38 IudpoBanue ¢ TOMOLIBIO TOOUTOBOK
' onepauuu «uckinrovarouiee NN
[TpakTrueckas padota o reme «M3ydenue
39. Opa3psiTHOr0 MAITMHHOTO IIPEACTABIICHU 1
LIEJIBIX U BELIECTBEHHBIX YMCEID»
40. MeToibl OTJIAAKU MPOrpaMM
41. Betsnenuns. CroxHble yCIOBUS
42. [uknsl ¢ ycmoBueM
HaxoxneHnue Bcex NpOCThIX YUCEI B
43, 3aJaHHOM Juamna3oHe [IpakTnueckas 0.5

paboTa o Teme «PerieHne 3a1a4 METOIOM




nepedopay»

44,

[IpakTueckas paborta 1o reme
"Pa3zpaboTtka nmoamporpamm"

45.

[TpakTrueckas pabora Mo Teme
"PexypcuBHbIE OANPOrpaMMsb!"

46.

[IpakTnueckas paborta 1o reme
«YucneHHoe pereHre ypaBHeHU»

47.

[IpakTuueckas pabora o Teme
«[IpubnmxEHHOE BBIUNCICHHUE JIUH
KPHBBIX U IUIomanen Gpuryp»

48.

[IpakTueckas padora mo teme «Ilomnck
MakcuMyMma (MUHUMYMa) (QYHKIIUN

49.

[IpakTueckas pabora o reme
"O6paboTKa CTPOK C UCTIOIB30BAHUEM
(GyHKLUI cTaHAapTHOM OMOIMOTEKH S3bIKA
nporpaMmmMupoBaHus"

50.

MaccuBsl 1 ITO0CII€40BATEIBHOCTHA YHUCEIL.
[IpakTueckas paborta 1o reme
"3anosgHeHue Maccusa”

0.5

51.

JIMHEeHEBII NOUCK 3aTaHHOIO 3HAYCHUS B
MmaccuBe. [IpakTudeckas pabora mo reme
"JIMHENHBIN ITOUCK 3aJaHHOTO 3HAYCHUS B
Maccube"

0.5

52.

[TpakTrueckas padota o teme "Ilonck
MHUHHUMAJIBHOTO (MaKCUMAaJIbHOTO)
9JIEMEHTA B YHCIIOBOM MaccuBe"

53.

CopTupoBKa 0JIHOMEPHOTO MacCCHBA.
[TpocThie METOIBI COPTUPOBKH.

0.5




[TpakTrueckas padota o teme "IIpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"

JIBOUYHBI MTOUCK B OTCOPTUPOBAHHOM

54, MaccuBe. [IpakTudeckas pabora mo reme 0.5
"JIBOMYHBINA HOUCK"
55. CpenctBa TEKCTOBOTO Mpolieccopa
56. KomnbrorepHas BEpcTka TekcTa
[TpakTrueckas padota o Teme "BépcTka
57. JOKYMCHTOB C MaTeMaTHYCCKUMU 1
dopmymamu"
58. HNHcTpyMEHTBI peLieH3UPOBAHUS
59 [TpakTrueckas paboTa o Teme 1
' "MHoOrocTpaHM4HbIE TOKYMEHTHI"
Ob6naunsie cepBucel. KomiekruBHas pabota
60 ¢ nokymeHTamu. [Ipaktuueckas pabora no 05
' teme "KomnnektusHas paboTa ¢ '
JTOKyMeHTamu'"
61. Awnann3s ganueiX. boabiine naHHbIe
62. MarmmnaHoe 00y4yeHue
63 AHanu3 1aHHBIX C TOMOIIBIO 3JIEKTPOHHBIX
' TabIHI
6. [Ipaktuyeckas pabota no teme "Ananus 1
JTAaHHBIX C TIOMOIIBIO 3EKTPOHHBIX Ta0IUI"
[loctpoenue rpadukoB GpyHKIMMA.
[IpakTueckas padora o treme "Harnsnnoe
65. IIPEJICTABIECHUE PE3YIBTATOB 0.5

CTaTUCTHUYECKOW 00paOOTKH JaHHBIX B BHJIE
JarpaMM CpeCTBaMU peIaKTopa




AJICKTPOHHBIX TabHIT"

66.

Jluaum tpenna. [Ipaktuueckas pabora 1mo
teme "llogOop nuHUM TpeHa,
MPOTHO3UpOBaHUE"

0.5

67.

[Ton6op mapametpa. [IpakTuyeckas padbora
1o TeMe "YuciaeHHoe peleHue ypaBHEHUM
C TIOMOIIIBIO ToA00pa mapameTpa"

0.5

68.

OntuMu3anus Kak IOMCK HAMITy4IIero
peleHus B 3aJaHHBIX YCIOBUSX.
[IpakTueckas padora no teme "Pemenue
3aJ1a4 ONTUMH3AIMHU C TIOMOUIBIO
9JIEKTPOHHBIX TabIuUII"

0.5

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

21.5




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoxa Bcero Kontponbneie | TpakTuieckue fdlsyqemm gﬁiionaTeﬂbﬂme
padoThbI padoTbI pecypenI
1. KomuectBo nadopmarim
2. Anroputm Xadppmana
3 ITpakTrueckas padota o teme "CxkaTtre JaHHBIX 1 1
' C HOMOIIBIO anroput™a Xapdmana"
AJNTOPUTMBI CKATUSI TAHHBIX C MIOTEPSIMHU.
4. [Tpaktuueckas padora no Teme "CxxaTHe JaHHBIX 1 0.5
¢ nmotepsamu (anropurmel JPEG, MP3)"
. [IpakTrueckas pabora 1o Teme 1 1
"[TomexoycToiturBbie KOJIbI"
6. Mopnenu u MOAEINPOBAHNE 1
[TpakTrueckas padota o teme "Ilonck
7. BBIUTPBIIIHON CTPATETHH B UT'PE C TIOJHON 1 1
uHpopmanuein"”
g [TpakTrueckas padora o teme "CpeacrTsa 1 1
HMCKYCCTBEHHOTO MHTEIJIeKTa"
dopmanuzanys NOHATUA aropuTMa. MammHa
9. ThIOpHHra Kak yHUBEpCaJIbHas MOJIENb 1
BbuKciieHui. Tesuc Yépua—Tbropunra
10. Mammna [locra
11. Hopmanenasie anropudmer Mapkosa
1 ITonck nMpocThIX YKCEIl B 3aJaHHOM JIUaNla30HE C 1
' MOMOIIIBIO AITOPUTMA «PEIIeTO DpaTocheHar




[Tpaktrueckas padota o reme "Tlorck mpoCThIX

13.
YHCeJl B 3aJJaHHOM Jiuana3zoHe"
14 [Tpaktudeckas pabora no Teme "Peanusanms
' BBIYMCJICHUN C MHOTOPA3psAHBIMU YUCTaMu"
[Tpaktuueckas padora o teme "[locTpoenue
15. an(aBUTHO-YACTOTHOTO CJIOBaps IJIsl 331aHHOTO
Tekcra"
AHanu3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.
16. Brigenenue nocnenoBaTeIbHOCTEH 10 MIa0IOHY.
Perynsipubie BolpaxkeHusi. HaCTOTHBIN aHAIN3
Y.
[MpakTrdeckas padora o Teme "AHanu3 TeKCTa
17
' Ha €CTECTBEHHOM si3bIKe"
[IpaxkTuueckas padbora no teme "Bpruncienue
18. apu(METHUECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B
noctdukcHou hopme"”
19 [TpakTrueckas padora o teme "Mcnonp3oBanue
' ouepeau"
[IpakTnueckas padora no teme "Hcnonb3oBanue
20. JIEPEBBEB JJIs1 BEIUUCICHUS apUPMETHUECKUX
BbIpaKeHU "
Anroputmsl Ha rpadax. [loctpoenue
21. MHUHUMAJIBHOI'O OCTOBHOI'O J€PE€Ba B3BEIICHHOI'O
CBSI3HOT'O HEOPUEHTHUPOBAHHOTO rpada
- O6xo0x rpada B rimydbuny. O6xon rpada B
' HIUPUHY
23. Anroput™m JleUKCTpHI.
aKTh4eckas padora o reme "Boruucienue
24 IT 0 "B

JUTMHBI KpaTyaiIlero myTu Mexay BepIIMHAMU




rpada (anroputm JledkcTphr)"

25. Anroputm ®noina—Yopiamia
[Tpaktuueckas padora o Teme "Boruncienue
26. PEKYPCUBHBIX (QYHKIIUH C TTOMOIIBIO 1
JTUHAMUYECKOTO MPOrpaMMUpOBaHUs "
[Ipaktuueckas pabora o reme "[logcuér
27. KOJIMYECTBA BAPUAHTOB C IIOMOILbIO 1
JUHAMHUYECKOTO MPOrpaMMUPOBAHHUS"
)8, [TonsiTHE O MapagurMax MPOrpaMMHUPOBAHUS.
00630p A3BIKOB IPOrPAaMMUPOBAHMS
29 [Tonsite 06 00BEKTHO-OPUEHTUPOBAHHOM
' MPOrpaMMHUPOBAHUU
30, Pa3paboTka nmporpamMm Ha OCHOBE OOBEKTHO-
OpPUEHTHPOBAHHOTO TIOX0/1a
31 [Tpaktuueckas padora "PazpaboTka npocToit 1
' MPOTPAMMBI C UCIIOJIB30BAaHUEM KI1aCCOB"
Wnkancymnsimus. [paktudeckas pabora o reme
32. "Pa3zpaboTka Kj1acca, UCTIOJIb3YIOIIETO 0.5
MHKAIICYJIALHNI0"
33 [TpakTrueckas padota o teme "Pa3padoTka 1
' yepapXuu Kiaccos"
34, Cpenpl OBICTPOI pa3paOOTKH MIPOTPAMM.
[TpoexTupoBanue nuTepdeiica nmonb3oBatemns
35. [TpoexTupoBanue uHTEpPEiica moIb30BaATENS
36 Hcnonp30BaHue TOTOBBIX YIPaBISIEMbIX
' 3JIEMEHTOB JIJIs IOCTPOEHUs MHTepdetica
37 [TpakTrueckas padota o reme "Pa3paboTka 1

IpOrpaMMslI ¢ rpaduueckum uatepdeiicom”




JTanel KOMITBIOTCPHO-MAaTEMATUICCKOT'O

3 MOJIETTUPOBAHUS
39 [IpakTuueckas paborta 1o Teme 1
’ "MoaenvupoBaHue ABUKECHUS"
MonenupoBanue OHOJIOTMYECKUX CUCTEM.
40. [IpakTuyeckas paboTa mo teme 0.5
"MonenupoBaHue OUOIOTHUECKUX cHCcTeM"
BepostaoctHble Monenu. [IpakTiuueckas pabota
41. o Teme "MMuTanimOHHOE MOICITMPOBAHUE C 0.5
oMot Meto1a Mounte-Kapio"
" KoMmbroTepHOE€ MOJETUPOBAHUE CUCTEM
' yIpaBIEHUS
43, Tabnuynble (pensuuoHHbIE) 0a3bl JAHHBIX
a4 [IpakTnueckas pabora no teme "Padora ¢ 1
' roTOBOIi 6a30ii JaHHEIX"
45 [TpakTrueckas padota o teme "PazpabdoTka 1
' MHOTroTa0IMYHON 0a3bl JaHHBIX"
46. 3anpockl K MHOTOTaOJIMYHBIM 0a3aM JaHHBIX
47 [TpakTrueckas padbota o Teme "3ampockl K 1
' MHOToTa0In4YHON 0a3e maHHBIX"
48 Hepensunonnsie 6a3bl JaHHBIX. DKCIIEPTHHIC
' CHCTEMBI
49. NuTepHeT-npuiioxKeHust
IlonsiTHE O CEpBEPHOM U KIMEHTCKON 4acTAX
50. caiita. TeXHOJIOrUsl «KJIUEHT — CEPBEP», €€
JIOCTOMHCTBA U HEIOCTAaTKU
51. OcHoBsl s1361ka HTML
52. [TpakTuueckas padora no teme "Coznanue 1




TEKCTOBOM BeO-CTpaHUIIBI"

53.

OcuosslI a361ka HTML

54.

[Tpaktuueckas padora o Teme "Coznanue Beo-
CTpaHUIIBI, BKIFOYAIOIIEH MYJIbTUMETUHHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIE JaHHBIC, BH1€0)"

55.

[Ipaktuyeckas pabota mo teme "Odopmienue
CTPAHUIIBI C TOMOILBIO KaCKaJHBIX TAaOJIHIL
cruiein"”

56.

Cuenapun Ha s3b1Ke JavaScript

57.

[Tpaktudeckas padora o Teme "O6paboTka
JaHHBIX (opM"

58.

BBoj n300pakeHuil ¢ HCTIOIB30BaHUEM
Pa3IMYHBIX IUPPOBBIX YCTPOHCTB.
[Ipaktuueckas padora o Teme "OOpaboTka
mdpoBsIX poTorpaduit”

0.5

59.

Perymis. Pabora ¢ obnactsimMu. OuiabTpEI.
[TpakTrueckas padota o teme "PeTymb
mdpoBsIX hoTorpaduit”

0.5

60.

MHorocinoitHbie n300paxeHus. TeKCTOBbIE CIOU.

Macka cnosi. Kananel. CoxpaHeHue BbIIEIEHHON
o0OJract

61.

[Tpaktuyeckas pabota no Teme "MHOTroCIOHHBIE
n300paxeHus"

62.

BekropHas rpaduka. Bekropuzamnust pacTpoBbIX
n300pakeHU I

63.

O606menue o teme "MupopmaroHHbIe
TEXHOJIOTUH

64.

[TpakTrueckas padota o teme "Coznanue




MPOCTHIX TPEXMEPHBIX Mozenei"
65, [IpakTueckas padora o reme "CeTouHbIE 1 1
moxenn"
c6. MoenrpoBaHie HCTOYHUKOB OCBEIICHHUS. 1
Kamepst
67. [IpaxTnueckas padora no treme "Pennepunr" 1
68. AnnutuBHbIE TeXHOJO0TUU (3D-npuHTEpHI)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 36.5







MPOBEPSIEMBIE HA EI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBLHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHUSI

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPeIMETHBIM Pe3yJ1bTATAM OCBOCHUSA
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

1.

3nams (nonumams)

11

[loHnMaHyue OCHOBHBIX IPUHLMUIIOB YCTPOMCTBA M ()YHKIIMOHHPOBAHUS
COBPCMCHHBIX CTAallMOHAPHBIX H MOOWJIBHBIX KOMIIBIOTCPOB;, TCHI[CHIII/If/'I
Pa3sBUTHUA KOMIIBIOTCPHBIX TeXHOHOFHfI; BJIAACHUEC HABBIKAMU pa60TBI C
ONEPAIIMOHHBIMH CUCTEMaMU M OCHOBHBIMH BHIAMH MPOTPAMMHOTO
obecrieueHust 11 pemIeHWs  Y4eOHBIX 3a7a4 10  BBIOpAaHHOM

crelualIn3anun

1.2

Hanuume mnpencraBiaeHuit o 0a30BbIX MPUHLIMIIAX OpraHU3alMM U

(G YHKIIMOHUPOBAaHUS KOMITBIOTEPHBIX CEeTel

1.3

IlornMmaHre OCHOBHBIX IIPUHIOUIIOB AUCKPETHU3AllMHU PaA3JIUYIHBIX BHUIOB

nH(dopmMauu

14

[Torumanue 0a30BBIX aNTOPUTMOB OOPaOOTKH YHCIOBOW M TEKCTOBOM
UHPOpPMANMK (3alHMCh YHCET B TO3WIMOHHOW CHCTEME CUHCIICHUS,
JICIIMMOCTB TIEITBIX YHCEN; HAXOXKICHUE BCEX MPOCTHIX YKCET B 33JJaHHOM
nuama3oHe; 00pa00oTKa MHOTOPa3psAOHBIX IIENBIX  YHCEN; aHaJH3

CHUMBOIJIBHBIX CTPOK U I[pyrI/IX), AJITOPUTMOB IMOUCKAa U COPTUPOBKU

1.5

3HaHne Q)YHKHI/IOHEIJ'IBHBIG BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pa3paboTKu

1.6

BJ'Ia,I[eHI/Ie OCHOBHBIMHN CBCACHHAMH O bazax JaHHbIX, HX CTPYKTYpPC,

CpeaACTBaxX CO34aHUd U pa6OTBI C HUMMH

1.7

IlonnMaHue BO3MOXKHOCTEH U OrpaHI/I‘{eHI/Iﬁ TEXHOJIOT Ui HCKYCCTBCHHOT'O
HWHTCJUJICKTA B Pa3JIMYHBbIX O6J'IaCT§IX; HaJIu4ue HpeI[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNH HH(bOpMaLII/IOHHLIX TEXHOJIOTUI B Ppa3jInMIHbIX

npogeccuoHaNBHBIX chepax

1.8

Biagenune TeopeTHYecKMM ammapaToM, IO3BOJSAIOIIMM OCYLIECTBIATH
IIPEACTABICHUE 3aJJAHHOTO HAaTYpPaJIbHOI'O YMCJIA B PA3JIMYHBIX CUCTEMAaxX
CUMCJICHHUS; BBINOJHATH NPeoOpa3oBaHUS JIOTMYECKHX BbIpAXECHU,
UCTIONB3YS 3aKOHBI anreOpbl JIOTUKHU; ONPEENATh KpaT4allIuid MyTh BO
B3BEIICHHOM Trpade ¥ KOIWYECTBO IyTed MEXAYy BEpIIMHAMHU

OPUEHTHUPOBAHHOT'O AIIMKINYECKOTO rpada




Ymems

2.1

YMeHue HCmnonb30BaTh KOMIBIOTEPHO-MAaTEMaTHUECKHE MOJAETH IS
aHanu3a OOBEKTOB U IMPOLECCOB: (HOPMYIUPOBAThH LEIb MOJEIUPOBAHUS,
BBITMOJHATh aHAJIU3 Pe3y/lbTaTOB, MOJYUYEHHBIX B XOJ€ MOIECIUPOBAHMUS,
OLICHMBATh a/ICKBAaTHOCTb MOJEIU MOJECIUPYEMOMY OOBEKTY WU

MpoHuecCy, NpCACTABIATb PE3YJIbTAThl MOACIIUPOBAHUSA B HAI'JIATHOM BHAC

2.2

YMmenue kinaccuUIUpOBaTH OCHOBHBIE 33/aydl  aHalIM3a JAaHHBIX
(TpOrHO3UpOBaHUE, KJaccupukanus, KJIacTepHu3alus, aHaIu3
OTKJIOHEHMI); IIOHMMATh IOCJIEN0BATENbHOCTh PEIIECHUS 3a7ad aHaln3a
JTAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KaueCTBa JaHHBIX,
BIOOp W (WIM) TIOCTPOCHME MOJeNU, Mpeodpa3oBaHUEe JaHHBIX,

BU3YyaJIU3alUs JaHHBIX, HHTCPHIPCTAlUd PE3YyJIbTATOB

2.3

YMmenue onpenenats UHGOPMAIMOHHBIH 00BEM TEKCTOBBIX, IpauYeCcKUX
Y 3BYKOBBIX JJAHHBIX IIPU 3aJaHHBIX MTapaMeTpax AUCKPETU3ALNN. Y MEHUE
ONpENEIATh CPEJHIOK CKOPOCTb IIEPENAYd  JaHHBIX, OLICHUBATh
U3MEHEHHE BPEMEHHU TIepelayd NpU HU3MEHEHHH HWH(POPMALUOHHOTO

00BEMa TaHHBIX U XapaKTEPUCTHK KaHaJla CBSI3U

2.4

YMeHue CTpOUTh KOJA, 00eCleuMBalONMi HAUMEHBUIYI0 BO3MOXKHYIO

CPEIHIOIO ITTMHY COOOIIEHHSI TPH U3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHHe HCIONb30BaTh IIPU PELICHUH 3aJad CBOWCTBA IIO3UIMOHHOU
3alUCU 4YMCEJI, AITOPUTMBI IOCTPOCHUS 3allUCH YHUCIA B IO3UIIMOHHOU
CHUCTEME CUMCIICHHs C 3aJlaHHBIM OCHOBAaHHEM M IIOCTPOCHHs YHCIIA T10
CTPOKE, COZEpJKallel 3aluCh JTOr0 4YHUCIAa B IO3UIMOHHOW CHUCTEME
CUMCIIEHMS €  33JaHHbIM  OCHOBAaHMEM;  YMEHHUE  BBIIIOJIHATH

apI/I(l)MCTI/I‘-ICCKI/Ie Orncpanyru B IMMO3SUIIUOHHBIX CUCTEMAX CHHUCIICHHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAKEHHE B JU3BbIOHKTUBHOW U
KOHBIOHKTUBHOM  HOpMalbHbIX (opmax 1o 3aJaHHOM  Talmuie
UCTUHHOCTH;  HCCleNoBaTh 00JacTb MCTHMHHOCTH  BBICKa3bIBaHMUS,

CoACpKaECro NEPEMCHHBIC, pCIIATE HECTIOKHBIC IOTHYCCKHUEC YPABHCHUA

2.7

YMeHue pemars alrOpUTMUYECKUE 3aJadyM, CBSI3aHHBIE C AaHAIU30M
rpadoB (3a7ayMl MOCTPOCHUS ONTHUMAIBHOTO IMYTH MEXIy BEpLIMHAMHU
rpada, omnpeaeneHuss KOJIWYECTBA PA3IMYHBIX IMyTeH MEXIy BEpIIMHAMU

OPUEHTUPOBAHHOTO AlUKJIMYECKOTro rpada)

2.8

YMeHue ucnonb3oBaTh JEPEeBbs IPU aHATIN3€ U MOCTPOCHUH KOIOB U JJIst
npecTaBiIeHUsT apu(METUUYECKUX BBIpAXEHHUM, MpH pEHIeHUH 3a/ady
MoMCKa U COPTHUPOBKU; YMEHHE CTPOUTH JEPEeBO UIPHI MO 33JaHHOMY
aNropuTMy; pa3pabaThiBaThb U O0OOCHOBBIBATH BBIUTPHIINIHYIO CTPATETHIO

UTPBI




2.9

YMmenune AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIB30BAHUCM Ta6J'II/ILI
TPAaCCUPOBKH; OIPCACIIATH 0e3 HCIOoJb30BaHHUA KOMIIBIOTEpa PEC3YyJIbTaThbl
BBITIOJIHCHUS HECJIOXKHBIX IIPOrpaMM, BKIHOYAIOMIUX NUKJIbI, BETBICHUSA U

noAmnporpamMmel, IIpr 3alaHHBIX UCXOAHBIX JaHHBIX

2.10

YMmenue OonpeaAciIAATb  CJIOXKHOCTbL HU3Yy4YaCMbIX B  KYpPCC 0a30BBIX
AJIrTOPUTMOB (CYMMI/IPOBaHI/Ie QJICMCHTOB MacCCHB4, COPTHUPOBKA MAaCCHBA,
nepe6opHHe AJITOPUTMBI, JBOUYHBIN HOI/ICK) U TPUBOJUTH IMPUMCPDBI

HCCKOJIBKUX aJITOPUTMOB p33HOI>'I CJIOKHOCTHU IJId pCUHICHHUA OHHOﬁ 3aJa4uu

2.11

Brnanenue yHUBEpCAIBHBIM  SI3bIKOM MPOrPAMMHUPOBAHMS  BBICOKOI'O
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusIMHA O 0a30BbIX
TUTAX JTaHHBIX U CTPYKTYypaX JaHHBIX; YMEHHE HCIIOIb30BaThb OCHOBHbBIC
VOPABISIIONIUME  KOHCTPYKIMHM;  YMEHHE  OCYUIECTBJISATh  aHAJIM3
NPEAJIOKEHHOM ~ MPOrpaMMBbl:  ONPEACNSITh  Pe3yJbTarhl  pabOThI
MporpaMMBbl TPU 3aJJaHHBIX MCXOJHBIX JAHHBIX; OMPEAENsATb, MPU KaKUX
UCXOJIHBIX JIAaHHBIX BO3MOXKHO TIOJYY€HHE YKa3aHHBIX pPE3YJIbTATOB;
BBISIBIISAITH JIaHHBIE, KOTOpPHIE MOTYT MPUBECTH K OIIMOKEe B pabote
nporpamMmbl;  (GOPMYJIHMpPOBATH  NPEAJIOKEHHS MO yIAYUYIICHHUIO

IPOrpaMMHOTO KO/1a

2.12

YMeHHe pealu3oBbIBATH HA BBIODAHHOM JUIS  M3YYCHHS  SI3bIKE
nporpammupoBaHus Beicokoro ypoHs (Ilackans, Python, Java, C++, C#)
THUIOBBIC aJITOPUTMBI 0OPAOOTKH YHCEN, YUCIOBBIX IOCIIE0BATEIbHOCTEH
U MacCHBOB: TMPEJCTaBICHHWE 4YHCIa B BHAC Ha0Opa MPOCTHIX
COMHOKHUTEJICH; HAaXO0XKICHHUE MaKCUMaJIbHOW (MUHUMAJIBHON) IUGPHI
HATYpPaJIbHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUMCIICHUS C OCHOBAHUEM,
He mpeBblmaronM 10; BbUUCIEHHE OOOOMIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MAacCCHBa WJIM YHWCIIOBOW TIOCIEIOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUST  CPEOHEr0  apu(PMETHYECKOrO, MHHUMAIBHOTO |
MaKCUMAaJIbHOT'O 3JICMEHTOB, KOJHUYECTBA 3JIEMEHTOB, YJOBJICTBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY OJIIEMEHTOB MAacCHBa; yMEHHE
UCTIOJIB30BaTh B TPOTpaMMax JIaHHBIE PA3JIMYHBIX THIIOB C Y4ETOM
OTPaHMYCHUN Ha JMAMa30H WX BO3MOXHBIX 3HAUCHHM, NMPUMEHSATH IPH
pellIeHUH 3a7a4 CTPYKTYpPbI JaHHBIX (CIHCKH, CIIOBapH, CTCKH, OYCPE/IH,
JICpEeBbs1); MIPUMEHATh CTAHIAPTHBIC U COOCTBEHHBIC MOIPOTPAMMBI JIJIS
00pabOTKH YHMCIIOBBIX JTAHHBIX ¥ CHUMBOJIBHBIX CTPOK; MCIIOJIB30BaTh IPH
pa3paboTke mporpamMm OMOTMOTEKH MOIIPOTPaMM; YMEHHE UCTIOIb30BATh

CpEJCTBA OTJIaJAKU IPOrpaMM B Cpezie MPOrpaMMUPOBAHMUS

2.13

YMmenue HCIIOJIB30BATh OJICKTPOHHBIC Ta6HI/IHI>I JJIs aHaJin3a,

NpeJICTaBICHUST U OOpaOOTKU NaHHBIX (BKIJIIOYAss BHIOOP ONMTHMAIBHOTO




pelieHus, moadop JTUHUHM TpPEeHIa, pelieHHe 3a7ad MPOTHO3UPOBAHUS);
YMEHHE UCIONIb30BaTh TaOJHuHbIe (peNsSIUOHHbIE) 0a3bl JaHHBIX U

CIIPaBOYHBIC CUCTCMbI

2.14

YMmenune OpPraHru30BbLIBATH JIMYHOC I/IH(i)OpMaI_II/IOHHOC MMPOCTPAHCTBO C
HCIIOJIBb30BaAHHUEM Ppa3jInIHbIX CpCACTB I_II/I(I)I)OBLIX TeXHOHOFHﬁ;
IIOHMMAaHUE BO3MOXKHOCTEH I_II/I(pPOBLIX CCPBUCOB TOCYHapCTBCHHBIX

ycIyr, HUGPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O TH®OPMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

[Mudposast rpaMOTHOCTH

11

OCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHoJorui. [lapannensubie
BBIYMCIICHNs. MHOronponeccopHslie cucteMsl. PactipenenéHubie

BBIYHMCIIUTEIIBHBIE CUCTEMBI 1 00pab0TKa OOJIBIINX JaHHBIX

1.2

[IpuHIUTIBI TOCTPOCHUSI U alMapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEeH.
CereBoie mpotokosbl. Cers WHTepHer. Agpecamusi B cetu HHTepHeT.
IMpotokoiner creka TCP/IP. Cucrema momennsix umEH. Pasgenenue IP-cetn Ha

IMOCETH C IOMOIILI0 MAaCOK MOACETEH

1.3

@aiinosas cucrema. Ilouck B daitnoBoii cucreme. IIpuHIMNBI pazMenieHus u

MMEHOBaHMs (aijloB B JodroBpeMeHHON mamstu. [1laGnoHbl s omucaHus

rpyni ¢haiaoB

14

CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTb BpEMEHM IMepelayd  OT

nH(GOPMaLIMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBS3H

1.5

[IudpoBanre nanupix. CumMeTpudHble U HecuMMmeTpuuHble mmdpel. [nudpor
npoctoi 3amenbl. [Iudp Iezaps. [udp Buxenepa. Anroputm mmdpoBaHus
RSA

1.6

Konp1, mo3Bossitonue oOHapy>KMBaTh U HCIPABIISITH OIIMOKH, BO3ZHUKAIONINE TTPH
nepeaave naHHbiX. Pacctosane Xammunra. KonupoBanue ¢ moBTOpeHHEM OUTOB.

Kozapr XomMmunra

Teoperuueckre 0CHOBBI HH(POPMATUKH

2.1

JIBonuHoe  koaupoBaHHWE. PaBHOMEpHbIE W  HEPAaBHOMEPHBIE  KOJIBIL.
JlekoqupoBaHUe COOOIICHHH, 3alMCAHHBIX C MTOMOIIBI0 HEPABHOMEPHBIX KOJOB.
VYcenosue ®ano. IlocTpoeHne OIHO3HAYHO NEKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

2.2

Teopernueckne NOAXOABI K OLEHKEe KoiaudectBa uHpopmanmu. EauHuib
U3MepeHus: KonuuyecTBa HMHPopManuu. AQaBUTHBIA TOIXOJA K OICHKE
KonuuecTBa WHGOpMaluu. 3aKOH agAuTUBHOCTH wuH(popmanuu. Popmyna

Xaptiu. Madopmanus u BepossTHOCTh. @opmyia [llennona

2.3

CucreMbl CYHCICHHA. Pa3BépHYTaH 3alucCh MLCJIBIX H I[pO6HBIX Yuccil B
HO3HLIPIOHHOI>1 cucteMe cuucineHus. CBoicTBa HOSHHHOHHOﬁ 3aIllMCH 4YucCJia:
KOJINYCCTBO I_[I/I(bp B 3allMCH, IIPU3HAK JCIIUMOCTH YUCJIa HA OCHOBAHHUC CUCTCMbI
CUHCIICHUA. AJIFOpI/ITM NepeBoJa nejoro 4uciia mu3 P-u4HOM cHCTEMBI CUUCICHUS

B ACCATHYHYIO. AJ'IrOpI/ITM nepesoja KOHEYHOM P-uunoi I[pO6I/I B ACCATHUYHYIO.




ANTOpuUTM TEpeBoJa LEJOro YMCiIa U3 JAECATUYHOW CHCTEMbI cUuciIeHHs B P-
nuynyro. [lepeBog KoHeuHOW necaTmuHOM npodu B P-nunyro. J[BomyHas,
BOCbMEpUYHAsl U LIECTHAAUATEPUYHAS. CUCTEMbI CUMCIICHUS, CBSI3b MEKIY HUMMU.

ApI/I(I)MeTI/I"IeCKI/Ie onepanru B IO3UIHUOHHBIX CUCTCMAX CUUCJIICHUA

2.4

TpOI/I‘lHaH YPaBHOBCIICHHAA CUCTCMaA CUUCIICHUS. I[BOI/IIIHO-I[CCHTI/I‘{HEUI cucrema

CUHCJICHUA

2.5

Konuposanue tekcroB. Koguposka ASCII. OgHobGaiiTHeie kKoaupoBku. CTaHaapT
UNICODE. KomupoBka UTF-8. Ompenenenue HHYOpMAIMOHHOTO 00bEMa

TCKCTOBBIX COO6H_ICHI/Iﬁ

2.6

KonupoBanue nzobpaxenuit. Ouenka MHGOpMauoHHOro 00bEMa rpauuecKux
JAHHBIX MPH 3a/laHHBIX Pa3pelIeHUH U TIyOuHEe KOIupoBaHMA IBeTa. L[BeToBBIC
monenu. KomupoBanue 3Byka. OneHka MH(OPMAIMOHHOTO 00BEMa 3BYKOBBIX

JIAHHBIX TP 3aJAHHBIX YaCTOTE TUCKPETU3ALMU U PA3PSAIHOCTH KOJIUPOBAHUS

2.7

Anrebpa soruku. IloHsTe BbIcKa3biBaHUS. BbICKa3bIBaTenbHBIE (POPMBI
(npenukatel). KBaHTOpHI CyIIeCTBOBaHHS U BCEOOIIHOCTH.

Jlornyeckue omnepanuu. Tabmuubl HCTUHHOCTH. Jlormdeckue BBIpaXKEHMUS.
Jlornueckue Toxnectsa. Jlornueckue onepayy U onepanuy HaJl MHOKECTBAMHU.
3akoHBI anreOpbl JIOTUKU. OKBHUBAJCHTHBIE IPEOOpPa30BaHUS JIOTUYECKHX
BBIpaKeHMI. JIornueckue ypaBHEHUsI U CUCTEMBbI YPaBHEHUM.

Jlornyeckue @yHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTUYECKUX
(GYHKIMM OT KOJIMYECTBA ApI'yMEHTOB.

Kanonuueckue Gpopmbl TOrH4e€CKUX BbIPAXKEHUN

2.8

COBepIHGHHl)Ie JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOpPMAJIbHBIC (bOpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/IHe HUCTUHHOCTH

2.9

Jlornyeckue »snemMeHTHl B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3psaassiii cymmarop. [locTpoeHne cxeMm Ha JIOTUYECKHX 3JIEMEHTax Mo
3alaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3amUCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTHYECKOH CXeEME

2.10

Mognenu u mopaenupoBanue. llenn MonenupoBanus. AIEKBaATHOCTh MOJETHU
MOJICTUPYEMOMY OOBEKTY WU Tiporieccy. DopManu3aius MpUKIagHbIX 3a1a4.
[IpencraBieHue pe3ynbTaToOB MOJICTUPOBAHUS B BUJE, YIOOHOM ISl BOCIIPUATHS

4yeoBeKoM. ['paduueckoe mpeacTaBIeHUE TaHHBIX (CXEMBbI, TaOIHUIIbI, TPapUKH).
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[IpencraBinenue MenbIX 4YWCEN B MNaMsATH KoMIibioTepa. OTrpaHUYEHHOCTH
JMana3oHa 4Yucesl TNpU OrpaHUYCHHMHM KoJiMdecTBa paspsiioB. [lepenosHenue
pa3psIHON ceTKH. be33HaKkoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBINA OWUT. JIBOMYHBIN
JOTIOJTHUTENBHBIA KOJI OTPULIATENIbHBIX YUCET.

[To6utoBele  joruuyeckue onepauuu. Jlornyeckuit, apudmernueckuii u

muknudeckuit  capuru. lludpoBanue ¢ mnomoupio MOOUTOBOHM  omepanuu




«uckimoyvaromiee NJIN»

2.12

HpeZ(CTaBHeHI/Ie BCIICCTBCHHBIX YHCCII B IIaMATU KOMIIBIOTCPA. 3Haqamaﬂ qaCTb
U IOpsAAOK YHCIIA. I[I/IaHaSOH 3HaYCHUI BCIICCTBCHHBIX YHUCCII. HpO6J'IeMI>I
XpaHCHUS BCIICCTBCHHLIX YHCCII, CBA3dHHBLIC C OI'PAHUYCHUCM KOJHUYCCTBA
pa3spsaaoB. Brinonsenue onepaunﬁ C BCHICCTBCHHBIMH 4YHMCJIaMH, HAKOIIJICHHC

OIIMOOK IIPU BBIYUCJIICHUAX

2.13

I'padpl. OcHoBHble moHATHA. Buasl rpados. Onucanue rpadoB C MOMOIIBIO
MaTpULl CMEKHOCTH, BECOBBIX MaTpHl], CIIHUCKOB CMEXKHOCTU. Pemienue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHainu3oM rpadoB (mocTpoeHue
ONTUMANIBHOTO MYTH MEXIy BepIIMHAaMH rpada, ompeaesieHue KOJIM4YecTBa

pPa3JIMYHBIX IIyT€M MEXAY BEPIIMHAMU OPUEHTUPOBAHHOIO ALUKINYECKOIO

rpada)

2.14

HlepeBbsi. bunaproe nepeBo. JlepeBbs moucka. CrocoObl o0xoma Jepesa.
[IpencraBnenue apupMeTHYECKUX BBIpAXKECHUN B BUjE JAepeBa. Vcmonp3oBaHue

rpad)oB U AEPEBBEB MPH OMMMCAHUN OOBEKTOB U MPOILIECCOB OKPYKAIOLIETO MUPA

2.15

JluckpeTHble UTphl ABYX UTPOKOB ¢ MojiHOM uHpopmaiueil. [loctpoenue nepesa
nepebopa BapHaHTOB, OINMCAHWE CTPATETHH WIPHl B TaOIWYHON (opme.

BeIUrphIliHbIe U MPOUTPBILIHBIE TO3ULUU. BBIMTPHIIIHBIE CTPATETUH

2.16

CpenctBa  WCKYCCTBEHHOTO — WHTeIUIeKTa.  VaeHTudukamuss W TIOHUCK
n300pakeHu, pacrmo3HaBanue Jnl. VCmoiap30BaHWE METOI0B MCKYCCTBEHHOTO
MHTEJUIEKTa B 00ydJaronux cucreMax. Mcnoiap30BaHne METO0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. HTepHeT Bemel. Heitponusie cetn

ANTOpUTMBI U TPOrPAaMMUPOBAHHE

3.1

@opManuzanus NoHATHA anropurma. MammHa ThIOpHHra Kak yHHBEpCaJIbHas

MOJIEJIb BEIYUCIIEHUMN

3.2

OmeHka CIIO)KHOCTH BBIYUCIEHUH. Bpemss paboTsl W 00BEM HCHONIB3yeMOH
aMsTH, MX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIIOKHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHOMN
cinoxHoctd. [lepebopubie anroputmbl. llpuMepsl pas3iInyHBIX aITOPUTMOB

peICHUA 0I[HOI71 3aaa4i, KOTOPbIC UMCIOT Pa3JIMUHYIO CJIIOKHOCTDH

3.3

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEUIINX aJrOPUTMOB
YIOpPaBJICHUS HCHOJHUTENAMU M BBIYMCIUTENBHBIX aaroputMmoB. OnpenesneHue

UCXOJHBIX JIaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMBbIN pe3yabTaT

3.4

AnroputMbel  00pa0OTKM HATYpaJbHBIX YHCEJ, 3aIMUCAHHBIX B TO3UIIMOHHBIX
CHUCTEMax CUWCIEHUsA: pa30MeHHe 3alMcu 4YHuCiia Ha OTIAeJbHBIC LHUQPHI,
HaxOXJCHUEe CYMMBbI W TIpOW3BEJeHUs IM(dp, HAXOKIACHUE MaKCHUMAJIbHON

(MUHUMATTBEHOM) TUQPHIL.




HpeZ(CTaBHeHI/Ie qucjia B BHIAC Ha60pa IIPOCTBIX COMHOKHUTEIICH. A.TII‘OpI/ITM
6BICTpOl"O BO3BCACHHNA B CTCIICHB. Ilouck MMPOCTBIX YHUCCII B 3a/ITaHHOM JHAIIa30HC

C IIOMOUIBIO AJITOpUTMA «PECUICTO 9paTocq)eHa»

3.5

MHoropaspsiHbIe IeJble YUCIIa, 3a/1a41 JITUHHON aprupMeTUKN

3.6

S3sik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumnsl gaHHBIX:
L[EJIOYNCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTUYECKUE. BeTBIeHHUS.
Cnoxueble ycnoBus. L{ukiel ¢ yenmoBueM. [{Ukibl Mo nepeMeHHOM.

OObpaboTka naHHBIX, XpaHsAnmxcs B (ainax. TexcToBble U ABOWYHBIE (haliIbI.
daiinoBele nepeMeHHble (¢ailnoBble ykazarenu). Urenue u3 (aiina. 3anuce B
daiin.

Paz6uenue 3agaun Ha noazanayn. [lognporpammel (poueayps! U GyHKIMN).

Hcnonp3oBanue CTaHﬂapTHOﬁ OMOINOTEKHU SI3bIKA nporpaMMuUupOBaHUA

3.7

PCKprI/ISI. PeKprI/IBHBIC npoucaypbel u (bYHKI_II/II/I Hcnonp3oBanue creka Ijis

OpraHU3alu PEKYPCUBHBIX BBI30BOB

3.8

Yucnennsle MeTonpl. TouHoe M mpuOIMKEHHOE pelieHus 3agadd. YucieHHoe
pellleHre YpaBHEHHH C MOMOLIbI0 Mojadopa mapamerpa. YWCIIEHHBIE METOMIbI
pelieHusl ypaBHEHMi: MeToji mnepedopa, MeETOJ| TOJIOBUHHOTO JICJICHUSI.
[TpubnmxE€HHOE BHIYMCIICHUE JJIUH KPUBBIX. Bhrumcienue ruiomazneit ¢uryp c
IIOMOUIbI0 YHMCJIEHHBIX METO/0B (METOJ MPSIMOYTOJIBHUKOB, METOJ TpaIeLuil).
IMouck makcumyma (MUHUMYMa) QYHKIAHW OJHOW TIEPEMEHHOM METOJI0M

IIOJIOBHHHOI'O JCJICHUA

3.9

OOpaboTka  CHMBONBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMH  s3BIKa
MIPOTPaMMHPOBAHUS 1711 00pPaOOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA TMOSBJIEHUN CUMBOJIa B CTpOKE,
pa3OueHne CTPOKM Ha CJIOBa 1O TPOOENBHBIM CHUMBOJIAM, TMOUCK TMOJCTPOKH
BHYTPU JAHHOM CTPOKHM, 3aM€HA HAWJIEHHOW MOACTPOKH Ha JPYryr CTPOKY.
['enepanusi Bcex CJI0B B HEKOTOPOM aiihaBUTE, YIOBJIETBOPSIOUIMX 33JaHHBIM

orpannueHusiM. [IpeoOpa3zoBanue uncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbl W OCIEIOBAaTENBHOCTH  YHCed. Bprumcinenne  0000mIEHHBIX
XapaKTePUCTHK JJIEMEHTOB MAacCHBAa WM YHCIOBOH IIOCIIEOBATEIBHOCTH
(cyMMBI, TIpPOHM3BEIEHHS, CpEIHET0 apHu(PMETHYECKOro, MHHUMAIbHOTO U
MaKCHMAJIBHOTO 3JIEMEHTOB, KOJHMYECTBA D3JEMEHTOB, Y/JOBJIETBOPSIOIINX
3aJJaHHOMY YCIIOBHUIO). JIMHEHHBI TOMCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE.
AnropuT™Mbl pabOTBI € JJIEMEHTAMH MacCHuBa C OJHOKPATHBIM MPOCMOTPOM
MmaccuBa. CopTHpOBKa OJJHOMEPHOTO MaccuBa. [IpocThle MeTOJbl COPTUPOBKU
(MeTon my3bIpbKa, METOJ BbIOOpa, COPTUPOBKa BcTaBKamu). CopTUpOBKa
ciusiHueM. beictpass coprupoBka MmaccuBa (amroput™ QuickSort). /IBomunbIi

IOUCK B OTCOPTHUPOBAHHOM MAaCCHUBC




3.11

JIBymepHBIE MacCHBBl  (MaTpuIlbl). AJITOPUTMBI  OOpabOTKH  JBYMEPHBIX
MAacCCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCJIOBOTO MacCHBa 10 3aJaHHBIM
MpaBWJIaM, MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYHCICHHE MaKCUMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOT'O MacCHBa, MMEPECTAHOBKA CTPOK U

CTOH6I_IOB ABYMCPHOI'O MaCCuBa

3.12

CnoBapu  (accolMaTUBHBIE  MAacCHUBBL,  OTOOpaskeHHUs).  XDII-TaOIUIIBL.

HOCTpOGHI/IC ELTI(l)ElBI/ITHO-‘{aCTOTHOFO CJIOBaps AJid 3aJaHHOI'O TCKCTAa

3.13

Creku. Ananuz IMPAaBUJIIBHOCTHU CKOOOYHOTO BBIPAXKCHUA. Brruncnenue
apI/I(pMeTI/ILIeCKOl"O BBIPAXKXCHUA, 3alIUCAHHOTO B HOCT(I)HKCHOﬁ (I)opMe.

Ouepenu. Micnonp3oBaHue ouepen A1 BpEMEHHOI'O XPAHEHUS TaHHBIX

3.14

Anroput™mbl  Ha Trpadax. IlocTpoeHHMe MHHMMAaJIbHOTO OCTOBHOI'O JepeBa
B3BEILICHHOTO CBS3HOI'O HEOPHEHTHUPOBAHHOTO rpacda. KonmuecTBo pazauuHBIX
yTeil MeXy BepIIMHAMU OPUEHTHPOBAHHOTO allUKIMYECKOTro rpada. AIropuTm

JlerKeTphl

3.15

Hepesps. Peanmusanus aepeBa ¢ IOMOLIbIO CCBUIOYHBIX CTPYKTYp. JIBOWUYHBIE
(Obunapusie) nepeBbs. [locTpoeHme nepeBa i 3aJaHHOTO apU(pMETHYECKOTO
BbIpa)keHUs. PekypcuBHBIE anropuTMBbl 00Xo0na nepeBa. Mcnoap3oBaHue cTeka u

ouepeu i1 00Xoza iepeBa

3.16

JluHaMpyeckoe MporpaMMHUpPOBAaHUE KaK METOJ PELICHUs 3a4a4 C COXPaHECHUEM
IIPOMEXYTOUHBIX pe3y/lbTaTOB. 3aJauy, periaeMble ¢ IOMOIIbIO TUHAMUYECKOTO
[IPOrpaMMUPOBAHMS: BBIUNCICHUE PEKYPCUBHBIX (DYHKLHUMN, MOACUET KOJIMUECTBA

BAapHWaHTOB, 3ala41 OITUMHU3allN

3.17

[lonsatue 00 OOBEKTHO-OPUEHTUPOBAHHOM HporpamMmmupoBaHuu. OOBEKTH U
kjaccel. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIINU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

Wukancynauuys, Hacie1oBaHue, MoJIuMophusm

HNudopmanmoHHbIe TEXHOIOTHH

4.1

Awnanus JaHHBbIX. OCHOBHBIE 3aJlaud  aHaji3a JaHHBIX: IIPOrHO3WPOBAHUC,
Kinaccuukanus, KilacTepusalus, aHaiau3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
pelICHUA 3aaa4 aHaIM3a JaHHBIX!: C60p ICPBUYHBIX JAaHHBIX, OYHMCTKAa U OLCHKA
KauecTBa [JaHHBIX, BbIOOp M (MJIM) MOCTPOEHUE MOJENHU, Ipeodpa3oBaHUe
JAHHBIX, BU3yalU3alys AAHHBIX, MHTEpHpeTanus pesyapTatoB. IIporpammusie
cpeactea u VHTepHeT-cepBUCHl i1 0OpaOOTKM M IPEICTABICHUS JaHHBIX.

Bonwsmue nanapie. MammaHOE 00y4ueHne

4.2

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX Tabaul. BbluncieHue cymmbl,
cpeaHero  apu(METHUECKOro, HauOONBIIEr0o  (HAMMEHBIIETO)  3HAYCHHS

nuana3oHa. Beruncienune kosgduireHTa KOppessiuu JByX pSAJOB JaHHbIX.




[MocTpoeHne cromOuUaThIX, JTUHEWYATHIX W KPYroBbIX auarpamm. [loctpoeHue
rpadukoB ¢pyHkumid. [Tonbop TuHUM TpeHa, perieHre 3a1a9 MPOrHO3UPOBAHUS.

Pemenne 3a71a4 ONTUMH3AIIUH C TTIOMOIIBIO 3JICKTPOHHBIX T36J'II/IH

4.3

Juckperuzanusi TNpd  MaTEMaTUYECKOM  MOJIETUPOBAHUU  HENPEPHIBHBIX
nporeccoB. MojenupoBanue ABIKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucTeM. MaremMaTHUeCcKHe MOJAEIM B  HSKOHOMMKE. BblunciuTenbHbIe
SKCHEepUMEHTHl ¢ MonemsiMu. OOpaboTka pe3ynbTaTOB HKCIEpUMEHTa. MeTon
HaUMEHbIIMX KBaJapaToB. OIIEHKa YHCIOBBIX MapaMeTpoOB MOJEIUPYEMbIX
O0BEKTOB M IpolEeccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH IO pe3yibTaTaMm

OKCIICPUMCHTA

4.4

BepositHoCTHBIE MOJICIIH. MeTtonanl Momnte-Kapio. WmMmutanmmonHoe

MojienupoBanue. CHCTEMBI MaCCOBOIO OOCITYKUBAHHUS

4.5

Tabnuunble (pensiuoHHbIe) 6a3bl JaHHBIX. TabauIa — MpeIcTaBIeHUe CBEICHUN
00 omHOTHHHBEIX 00BekTax. [loine, 3amucek. Kimrou tabmunper. Pabora ¢ roroBoi
0a30il maHHBIX. 3amoiiHeHue 0a3bl JaHHBIX. [IOMCK, cOpTUpPOBKA U (UIBTPAIHS
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochkl € TapaMeTpaMH.
BoruucnsieMble nosisi B 3anpocax.

MHuorora0audHable 0a3bl JaHHBIX. THITBI CBS3eld MeXay Tabnuiamu. BHemrHmit

KJIIOY. HCJ'IOCTHOCTB 0asbl JaHHBIX. 3anpocm K MHOTOTa0JIMYHEIM 0a3aM JaHHBIX

4.6

TekcroBbiii mpoueccop. CpencrBa MOWCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypupOBaHHbIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIaBICHHE.
[IpaBuna 1UTUPOBAHWS WCTOYHUKOB U odopmiieHHs OubauorpaduuecKux

CCBIJIIOK




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* Undopmatuka (B 2 yactsax); 10 kinacc. yrinyonenHoe odydenue [Honskos K.1O.,
Epemun E.A. OOmiecTBO ¢ orpaHuyeHHOM oTBeTcTBeHHOCThIO «BITHOM.
Jlabopatopus 3HaHHI»; AKITMOHEpHOE 00111ecTBO «M31aTENbCTBO
«IIpocsemienue»

* Undopmatuka (B 2 yactsx); 11 knace. yrinyonenHoe odydyenue [Honsikos K.1O.,
Epemun E.A. OOuiecTBO ¢ orpaHnyeHHOM oTBeTcTBeHHOCThI0 «BITHOM.
JlaGoparopus 3HaHM»; AKIIMOHEpHOE 0011ecTBO «M31aTenbcTBO
«IIpocBemenue»

*Undopmaruka, 10 kmace/ bocosa JI. JI., bocosa A. FO., O6mecTBo C
orpaHu4eHHoON oTBeTCTBEHHOCThI0 « BMMTHOM. JIaGopatopus 3HaHU»;
AxnmonepHoe odmectBo «M3aarenscTBo «lIpocBerienue»

* ndopmatuka, 11 kimacce/ bocora JI. JI., bocosa A. 1O., ObmiectBo ¢
orpaHnueHHon oTBeTcTBeHHOCTHI0 « BMMTHOM. JIaGopatopus 3HaHUI»;

AxkuunonepHoe obmectBo «M3aarenscTBo «lIpocBemnieHue»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

* Undopmaruka (B 2 vactsx), 11 knacc/ [Monsikos K.1O., Epemun E.A., O6miectBo
c

orpannyeHHon oTBeTcTBeHHOCThI0 « BUHOM. JlaGopatopust 3HaHUY;

AKIIMOHEPHOE



obmectBo «M3aatenscTBO «IIpocBerieHue»

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

OO6miecTBO ¢ orpaHn4eHHoN 0TBeTCTBeHHOCThIO «BMTHOM. JlaGoparopus
3HAHUI»;

AxumonepHoe obuiectBo «M3narenbctBo «lIpocBeenue»

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

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

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






