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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOa€HHBIN YPOBEHB) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs pa3padOTaHa Ha OCHOBE TPEOOBAHMI K pe3yibTaTam
OCBOCHHMSI OCHOBHOM  00pa3oBaTelbHONM NPOrpaMMbl  CPEAHEr0  OOLIEro
obpazoBanusi, npenacraBieHHbIX B DI'OC COO, a takxe denepaibHoil pabouei
IPOrpaMMbl BOCTIUTAHHUSI.

[Iporpamma 1o wuHpOpMaTUKEe MaET NPEACTaBICHHE O LENIX, OOIIeH
cTparerud OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHUS OOyYarOUIUXCS CpEeACTBAMU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOiaEéHHOM ypOBHE, YCTaHABIMBAET
00s3aTeNnbHOE PEAMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3jesiaM U TeMaM Kypca, ONpEAeIeT paciupeelIeHue ero
no kjaccaMm (rojaMm M3yuyeHus), A1a€T MpUMEpPHOE pachlpeereHre yueOHbIX 4acoB
M0 TEMaTUYECKUM pa3fielaM Kypca U  PEKOMEHAyeMylo (IpUMEpHYIO)
MOCJIEA0BAaTEAbHOCTh  HUX  HM3YYEHHSI €  YYETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBA3€H, JIOTMKM y4eOHOro Ipolecca, BO3PaCTHBIX
0COOCHHOCTEH 00yYarOIMUXCS.

[Tporpamma no nHdopmaTHKe OMpenesseT KOJTNYECTBEHHbIE U KaUeCTBEHHbBIC
XapaKTEPUCTHKN YU4eOHOTO MaTepuaia Jjisl KaKI0ro roja u3ydeHus, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HAMOJHEHUs pPa3HOro BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTecTallu oOy4Jarommxcs, BCEPOCCUICKUX IPOBEPOUYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arrectanuu). [IporpamMmma o nndopmaTuke sSBIsSETCA
OCHOBOHM MJI1 COCTaBJICHHSA AaBTOPCKUX YUYEOHBIX MpPOrpaMM U Y4eOHHUKOB,
OYPOUYHOT'O TIJIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpegaeM o011eM 00pa30BaHUM OTPAXKAET:

CYyIIHOCTh HMH(POPMATUKK KaK HAyYHOM JUCIUIIIMHBI, HW3yYarolIeH
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMAaTHU3allMi WH(POPMALMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JacTM  NpPUMEHEHUS  HUHPOPMATUKH, TPEXKIE  BCETO
uH(}OpPMAITMOHHBIC TEXHOJIOTHH, YIIPABICHUE U COITUATBHYIO CHEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HWHPOpMATHKU U WH()OPMAIIMOHHOU
NEeSATENbHOCTH.

Kypc undopmatuku st ypoBHSI CpelHETO OOIIEro oOpa3oBaHUS SBISAETCS
3aBEPINAIOIINM JSTAallOM HEMPEPHIBHONW TOJATOTOBKM OOYYalOIUXCs B 00JacTu
uHPOpMATUKA U UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTCs
Ha cojiep)KaHue Kypca MH(OpPMATUKUA YPOBHS OCHOBHOT'O OOLIEro 0Opa3OBaHUS U
OMBIT  TOCTOSHHOTO  TPUMEHEHHS  HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUUYECKOE OCMBICICHHE, MHTEPIPETalnui0 U 000O0IIeHHE
ATOTO OIbITA.



Pesynbratel  yrmyOn€éHHOTO  ypOBHS UW3y4deHHsT y4eOHOro mpeamera
«udopmarrka» OpUEHTUPOBAHBI Ha TOJYYEHHE KOMIETEHTHOCTEH ISt
nocieaywmnen MmpodhecCUOHATIBHOW  JIESITEIPHOCTH KakK B paMKaxX JIaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHU BKIIOYAIOT B ceOsl:

OBJIQJICHUE KIIOUYEBBIMU MOHSATUSMHU W 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOUTCSl JaHHAsl TpeAMeTHas o00JacTh, PacloO3HABAHHE COOTBETCTBYIOIIMX UM
MPU3HAKOB M B3aUMOCBSI3€i, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3IMYHBIC TOAXO/IbI
K U3YUYCHUIO SIBJICHUM, XapaKTePHBIX JJII U3y4yaeMOoi IpeIMETHON 00acTH;

YyMEHHE peniaTh THUIOBbIE MPAKTUYECKHE U TEOPETUYECKUE 3a]auH,
XapakTepHbIE JUIsl MCIOJB30BAHUSI METOJOB M HWHCTPYMEHTapus JaHHOU
peIMETHON 00J1acTH;

HaJIM4KME TPEACTABICHUN O JaHHOW MPEAMETHOW 00JIacTh KakK IEIOCTHOMN
Teopur (COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HaHUM.

B pamkax yriayOn€HHOro ypoBHS M3ydeHHUs MH(DOpMATUKH 0OecreurnBaeTCs
1ieJIeHaNpaBIeHHAs TIOJITOTOBKA OOYYarOMIMXCS K TMPOJIOJDKEHUIO 00pa3oBaHUs B
OopraHu3anusix  NpoPecCHOHATbHOrO0  O0pa30oBaHUsI MO  CHEHHUATBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBBIMH TEXHOJIOTHUSMH, TaKUM Kak
nporpaMmHasi MHXeHepusi, UHGOopMalroHHass 0€30MacHOCTh, WH(OpPMAIIMOHHBIE
CUCTEMbl M TEXHOJOTHUH, MOOWIbHBIE CHUCTEMBl U CETH, OOJbIINE JaHHBIE H
MallMHHOE O00y4Y€HUE, TMPOMBINUIEHHBIA WHTEPHET BEIIEW, HNCKYCCTBEHHBII
WHTEIJIEKT, TEXHOJOTUM OECHpPOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TE€XHOJIOTUH, CHUCTEMBI PACIPECIEHHOTO PEECTPa, TEXHOJIOTUUA BUPTYAJIbHOU H
JIOTIOJTHEHHOM peaibHOCTEM.

OcHoBHast T1enb wW3ydeHUs ydeOHoro mpenmera «WHpopMatnkay Ha
yriIyOJI€HHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHUsi —  OOecIieueHue
JaNbHEHIIEro pa3BUTUA WH(OPMAIMOHHBIX KOMIIETEHIIMNA O00yYarolmerocs, ero
TOTOBHOCTH K JKU3HHU B YCJIOBHSIX Pa3BUBAIONIETOCS MH(GOPMAIIMOHHOTO OOIIECTBA
U BO3pacTallleil KOHKYpPEHIIMH Ha pBhIHKE Tpylaa. B CBA3M ¢ 3TUM H3ydyeHUE
uH@opmaruku B 10—11 kmaccax 10KHO 00€CIIeUnTh:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJH
uHpopMaTukd, WHDOPMAITMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3nu4arh (akThl W OLIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETh HX CBSI3b C KPUTEPUSIMHU OLICHUBAHUS U CBA3b
KPUTEPUEB C ONMPEICTIEHHON CUCTEMOM IIEHHOCTEH, TPOBEPSATH HA IOCTOBEPHOCTD U
0060011aTh HH(POPMAITHIO;



c(OPMHPOBAHHOCTh  TPENCTABICHUA O BIUSHUA WH()OPMAITMOHHBIX
TEXHOJIOTMA Ha JKHW3Hb YeEJIOBeKa B OOIIECTBE, MMOHUMAaHUE COIUAIBLHOIO,
SKOHOMHUYECKOTr0, MOJIUTUYECKOr0, KYJIbTYPHOIrO, IOPUANYECKOTO, MPHUPOJHOrO,
APrOHOMHYECKOTO,  MEJMUIIMHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
UH()OPMAITMOHHBIX TEXHOJIOTHH;

MPUHATHE MTPABOBBIX U TUUECKUX ACIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTH,
OCO3HAaHHME OTBETCTBEHHOCTH JIFOAEH, BOBJICYEHHBIX B CO3JAaHUE U WCIIOIb30BaHUE
UH(OPMAITMOHHBIX CUCTEM, paclpocTpaHeHue HHGOpMaIIY;

CO37IaHUE YCJIOBHM IS Pa3BUTHSA HABBIKOB Y4Y€OHOM, MPOEKTHOM, HAy4HO-
UCCIIEIOBATENIbCKOM M TBOPYECKOW MEATENIbHOCTH, MOTHUBAIMKA OOYYaIOIIMUXCS K
CaMOpa3BUTHIO.

B conepxannu yuebnoro npeamera «MHpopMaTHKay BBIACISIOTCS YETHIPE
TEMATUYECKHUX pa3lena.

Paznen «l{u¢poBasi rpamMoOTHOCTH» IIOCBSIIEH BONPOCAM YCTPOKCTBA
KOMITBIOTEPOB U JIPYTUX DJIEMEHTOB IIM(POBOTO  OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCTIOJIb30BAHHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, Pad0Te B
cetu HHTepHET W UCHONB30BAHUIO HWHTEPHET-CEPBUCOB, HH(DPOPMAIIMOHHON
0€e301aCHOCTH.

Paznen «Teopernueckue oCHOBbI HHGPOPMATHMKH» BKIIOYaeT B ceOs
MOHSATUUHBIN anmapar HWH(QOPMATHUKH, BOMPOCH KOJWPOBAHUS HWH(MOpMAIIUH,
u3MepeHuss MH(POPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI AJIreOphl JIOTUKH U
KOMIIBIOTEPHOTO MOJEIUPOBAHUS.

Paznen «AdaroputMbl M NPOrpaMMHpPOBAHHE)» HANPABJIEH Ha pPa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHUS, pa3pa00TKy aJITOPUTMOB U OIIEHKY UX CII0KHOCTH,
dbopMHUpOBaHUE HABBHIKOB pPEAIM3AIlMU MPOTPAMM Ha SI3bIKaX MPOTPaAaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AH(popManuoHHbIe  TEXHOJOTHM»  TOCBAIIEH  BOIPOCAM
npUMEHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHH, PEaTM30BAaHHBIX B MPHUKIATHBIX
NpOrpaMMHBIX TPOYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3ajayax aHaiu3a
JAHHBIX, MCMOJb30BAHUIO 0a3 NAaHHBIX W DBJEKTPOHHBIX TAaONMUI NJisl peleHus
MPUKIIAIHBIX 3a]1a4.

B npuenéanom manee comepkanuu ydeOHoro mpeameta «Mubopmarmka
KYPCHUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOpPhIE HE BXOASIT B
o0s13aTeNbHYI0 TporpaMmy 0Oy4eHHs, HO MOTYT OBITh MPEJJI0KEHBI IS U3YYSHUS
OTJIETbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00yYarOIIMMCS.

YriayOnéHHbli ypOBEHb HW3Y4YeHHS UHQPOPMATUKU PEKOMEHAYETCS IS
TEXHOJIOTUYECKOTO  MpoQuis, OpPUEHTUPOBAHHOTO HAa  HMHXCHEPHYID U
UHDOPMAIMOHHYIO C(epbl ACSTENbHOCTU. YTIyONEHHBI YpPOBEHb HM3YyUYEHHS
uHopMaTK 00eCreYynBaeT: MOATOTOBKY OOYyYaronInuXcsi, OPUCHTUPOBAHHBIX Ha



CHEIUATBLHOCTH B 00JIacTH HMH(POPMAIMOHHBIX TEXHOJIOTMH W WHXCHEPHBIC
CHEIUATbHOCTH, y4YacTHE B MPOSKTHOH M HCCIENOBATEIhCKON JESTEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAIpaBICHUSMU OTpaciv HWH(OpMaIMmOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, ITOJITOTOBKY K YYaCTHIO B OJIMMITHAJIAX U CJIa4e
Enunoro rocynapcTBeHHOro sK3aMeHa o HHPOpPMaTHUKE.

[TocnenoBaTenbHOCTh M3YUYEHUS TEM B TIpenesiaX OJHOTO roaa OOyYeHHS
MOXKET OBITh HM3MEHEHAa IO YCMOTPCHHMIO YYHUTENS TPH TOJATOTOBKE padouei
IPOrpaMMbl U TIOYPOYHOTO TJIAHUPOBAHMUSI.

OO6miee ynciio YacoB, PEKOMEHIOBAHHBIX I U3y4YeHHS nHpopMaTuku — 272
yaca: B 10 xmacce — 136 gacoB (4 daca B Heaenmo), B 11 kmacce — 136 gacoB (4 gaca
B HEJICIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

u¢dposasi rpamMoTHOCTDH

TpeOoBanuss TEXHUKM O€30MAaCHOCTHM ¥ THWTHEHBI TIpu  paboTe C
KOMITBIOTEPAMH U APYTUMH KOMIIOHEHTaMU IU(PPOBOTO OKPYKEHUS.

[Tpuniumnbel paboThl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. APXHUTEKTYypa
don HeiitMana. ABTOMAaTHYECKOE BBIIOJHECHHE IPOTPAMMBI  ITPOIIECCOPOM.
OnepatuBHas, MOCTOSIHHAsE U JOJTOBpeMeHHas naMsiath. OOMEH HaHHBIMHU C
OMOIIbIO IKUH. KOHTpOJIEpsl BHEMIHUX YCTPOUCTB. [IpsAMO TOCTyN K ITaMsITH.

OCHOBHBIE ~ TEHACHUMH  PA3BUTHUS  KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHbie BBIYMCIICHHUS. MHoronponeccopHbie CHUCTEMBI.
CynepkomnbloTepsl. PacnpenenéHuble BBIYMCIUTEIBHBIE CUCTEMbl U 00paboTKa
OonpIMX JaHHBIX. MoOwibHbBIE 1MGPOBBIE YCTPOMCTBA M UX pPOJb B
KOMMYHHKAILIUSX. Bcerpoennbie KOMITbIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGotusupoBanHbIC TPOU3BOICTBRA.

[IporpammHuoe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. Buib
nporpaMMHOro obecrnedyeHuss U Ux HazHadeHue. OCOOEHHOCTH MPOrPaMMHOTO
oOecrieueHrss MOOWIBHBIX yCTpoWcTB. [lapanmienbHoe MporpaMMUpOBaHUE.
CucreMHoe mporpamMmmHoe oOecriedeHne. OrepaliMOHHBIC CHUCTEMBI. Y THIIUTEHL
HpaiiBeppl  ycTpoiictB. MHCTausiuuss W JAEUMHCTAUIALUA  OPOrPAMMHOIO
oOecrieueHusl.

QaitnoBbie cuctembl. [IpuHIUNBI pa3MeleHus W UMEHOBaHUs (HailjioB B
nonroBpemerHo namsath. [11abmonbl a1 onucanus rpynm (hanios.

[Iporpammuoe oOecnieuenue. JInieH3upoBaHUE MPOrPaMMHOI0 00ECIIEUEHUS
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOJHOE MPOTPAMMHOE
obecrieuenne. KoMmMepueckoe ¥ HEKOMMEPUYECKOE UCIOJIb30BAHUE MTPOTrPAMMHOTO
obecrieueHuss u 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOJATENBCTBOM Poccuiickon denepannu 3a HEMMPABOMEPHOE UCIIOJIb30BAHUE
IPOrpaMMHOTr0 o0ecrieyeHus U IUGPOBBIX PECYPCOB.

[IpyHUKNBI TOCTPOECHUS U aNllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
Cetesble npotokoibl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKOMNBI
creka TCP/IP. Cucrema 1oOMEHHBIX UMEH.

Paznenenue IP-cetu Ha moxacetu ¢ momoupio Macok mnozceteit. CereBoe
agMuHUCTpUpoBaHue. [lonydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBsI3U C y370M ceTd. OmnpeneneHrue MapuipyTa JIBUKEHUS
MIaKETOB.

Bugelt  pestenbHoct B cetw  MHtepHer.  CepBucbl  VHTepHeTa.
['eonnopMaInmoHHbIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWIBHBIX TENe(POHOB, OMpENeIICHUE 3arpyKEHHOCTH
aBTOMAarucTpalien), UHTEPHET-TOPTOBIIsA, OPOHUPOBAHUE OUJIETOB U TOCTUHMUII.

['ocynapcTBeHHBIE AJEKTPOHHBIE CepBUCHI U ycayrd. ColMallbHbIE CETH —
opraHu3anusi KOJUIEKTUBHOTO B3aUMOJECUCTBUS W oOMeHa aaHHbIMH. CeTeBoit
ATUKET: TpaBWiIa MOBeIeHUs B KkubeprpoctpanctBe. [Ipobiema momMHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHblE U JKOHOMHUYECKHE YTpO3bl, CBS3aHHBIE C HCIOJIb30BAHHEM
WH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJOorui. OOImue mpoOieMbl 3allUThI
undpopmaruu  u  uHopmarmonHoi  Oe3omacHocTH.  CpeacTBa  3aIUTHI
uHpOpMaIIM B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3HPOBAHHBIX
uHopmamoHHbIXx cuctemax. IIpaBoBoe oOecrieueHne HMHGOPMALIMOHHON
0€30MacHOCTH.

[IpenoTBpaiieHne  HECAHKIIMOHHUPOBAHHOIO  JOCTyNNa K  JMYHOU
KOH(UIEHINaTbHON MHpOpMaLUK, XpaHAILIEHCS Ha MEPCOHATIBHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHoe mporpaMMHoe oOecreueHrue U CrocoObl
O00ppOBI ¢ HUM. AHTHUBUPYCHBIE MporpaMMmbl. OpraHuzanus JAYHOTO apXHuBa
uHpopmanuu. PezepsHoe konupoBanue. [laponbHas 3anura apxusa.

[IudpoBanne naHHbIX. CHMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHI.
[udper npoctoit 3amennl. [ludp Lesaps. Iudp Buxenepa. Anroputm
mdpoBanust RSA.

Teopernueckune 0CHOBbI HHPOPMATUKH

Nudopmanus, nanasie u 3HaHus. MHpopManmonHsie mpoieccsl B MPUPOIE,
TEXHHUKE U OOIIECTBE.

HemnpeppiBHBIE W IUCKPETHBIE BEIMYMHBI M CUTHaIBL. HeoO0XxoaumMocTh
JUCKpeTU3aluy HWHPOpMAalMU, NpPEeIHA3HAYCHHOW MJIsi XpaHEHUs, Nepeaadyd u
00paboTKH B IU(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHWe. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJIBI.
JlekoiupoBaHue COOOIIEHHM, 3aMUCaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycenoue ®Pano. [loctpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOAOB C ITOMOIIBIO
nepeBa. EnuHuIIbI M3MepeHus KonyecTBa HHPpopMauuu. ApaBUTHBIA MOAXOM K
OIICHKE KOJIMYeCcTBa HH(POPMAIIUH.

CucteMbl cuucneHus. Pa3BépHyTas 3amuch LENbIX W JPOOHBIX YHUCET B
NO3ULMOHHON cucteMe cuMciieHus. CBOWCTBa MO3MLMOHHOM 3amMcH  Yucia:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JACIMMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHUS. AJITOPUTM IE€PEBO/IA LIEJIOr0 Ynciia U3 P-u4HOM cucTeMbl CUMCIICHHS B
JNECATUYHYI0. AJTOPUTM IEpeBOJa KOHEYHOM P-u4HON npodu B AECATHUYHYIO.
AJITOpUTM TIEpeBOJia 1IEJIOr0 YHUClia U3 JECITUYHOW CUCTEMBbI CcuucieHus B P-
nuynyto. IlepeBon KoHeuHOW necsITUYHOM Jpobu B P-wunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXIY HUMHU.



Apudmernueckue ormepanid B TMO3UIIMOHHBIX CHUCTEMaxX CUUCIEHUS. TpoudHas
YPaBHOBEILICHHAsA CUCTEMA CUUCIIEHUS. JIBONYHO-IECATUYHAS CUCTEMA CUMCIICHUS.

Komupoanue TtekcroB. KommpoBka ASCIl. OmgHoOaiiTHBIE KOIWPOBKH.
Cranmaptr UNICODE. KomupoBka UTF-8. Ompenenenne uHGOPMAIIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIICHUIA.

KogupoBanue  u3zoOpaxkenuid. OueHka  UH(OPMAIMOHHOIO  00BbEMa
rpaduuecKuX JaHHBIX MPH 3aJaHHBIX Pa3peIICHUH U TIIyOMHE KOJUPOBAHUSI 1IBETA.
IIBeToBbie Momenu. BekTopHoe komupoBanue. dopmathl rpaduyeckux (Haiios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konupoanue 3Byka. OnieHka HH(MOPMALIMOHHOTO 00BhEMA 3BYKOBBIX JAHHBIX
IIPU 33JaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PAIHOCTH KOJIUPOBAHUSI.

Anrebpa noruku. [loHsitue BbICKa3biBaHMS. BbICcKa3biBaTenbHbIE (HOPMBI
(mpeaukatsl). KBaHTOPHI Cy11eCTBOBaHUS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuIbl UCTUHHOCTU. Jlormyeckue BBIPAXKEHUS.
Jlornueckue ToxkaecTBa. JloKazaTelbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOUIBIO
Ta0JIHIl UICTUHHOCTH. Jlorudeckue ornepaiuy 1 ornepaluy HaJl MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUS JIOTHUYECKHUX
BbIpaXeHUU. JIornyeckue ypaBHEHUs U CUCTEMBl YPaBHEHUN.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
GYHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (YyHKITHA.

Kanonunueckne  ¢QopMbl  JIOrMuecKMX  BblpakeHHil.  CoBEpILECHHbIE
JU3BbIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJIbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS 1O TaOIUIE UCTUHHOCTH.

Jlormyeckue »3J€EMEHTHI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHoropaspsaaabeii cymmarop. llocTpoeHne cxeMm Ha JIOTMYECKMX JJIEMEHTax I10
3aJJaHHOMY JIOTUYECKOMY BBIPAXKCHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBnenue UENbIX YUCEA B HaMATH KomibioTepa. OTpaHHUYEHHOCTb
JIVana3oHa 4YuCeNl MPU OrPaHUYECHUM KOJIM4ecTBa paspsaoB. llepenonHeHune
pa3psaHoil ceTku. be33sHakoBble M 3HAKOBBIEC JIAHHBIE. 3HAKOBBIA OUT. [IBOMYHBIN
JOTIOJIHUTENBHBIN KOJ OTPULIATEIIBHBIX YUCET.

[To6utoBbie normyeckue omneparuu. Jlormdeckuii, apudmeTudeckuii u
nukinyeckuid  capurd. I[lludgpoBanume ¢ mnomMompro MOOMTOBOW — Olepanuu
«uckmiroyaroniee NJIN».

[IpencraBneHne BEIIECTBEHHBIX YHCEN B MaMSATH KOMIBIOTEpa. 3Haydallas
4acTh W MOPAJIOK yucia. Jluana3oH 3HaYeHUN BellleCTBEHHBbIX uucen. [IpoGiemsl
XpaHEHUs BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAHUYCHUEM KOJIMYECTBA
pa3psoB. BrimonmHeHHe omnepanuii ¢ BEHIECTBEHHBIMM YHUCJIAMHU, HAKOILUICHUE
OMKOOK MPH BBIUUCIICHUSX.



AJITOPUTMBI H IPOTPAMMHPOBAHHE

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIOPABJICHUS HCIOIHUTENISIMU W BBIYUCIUTEIBHBIX anroputMmoB. OnpeneneHue
UCXOJIHBIX TAaHHBIX, IPU KOTOPBIX AJITOPUTM MOKET J1aTh TpeOyeMbIil pe3ybTar.

Oranbl penieHUs 3ajad Ha KoMIbloTepe. MHCTpyMeHTanpHBIE CpencTBa:
TPaHCIATOP, OTJIAA4YUK, HOpo@uiupoBIIMK. KomMnuisuus W HUHTEpIpeTanus
nporpamm. BupTyanbHble MallllHBbI.

WNurterpupoBanHas cpefna pa3paboTku. MeToasl OTHIAAKH  MPOrPAMM.
Ucnonws3oBanue TpaccupoBOUHBIX Tadmmi. OTmanounsii BeBoA. [lomaroBoe
BBINIOJIHEHUE MTporpamMMebl. Touku octaHoBa. [IpocMOTp 3HaUeHUI NEPEMEHHBIX.

SAspik  mporpammupoBanus (Python, Java, C++, C#). Tunsl gaHHBIX:
LEJIOYUCIIEHHBIE, BEIIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHYECKHE. BeTBieHus.
Cnoxsble ycnoBuss. Ilukier ¢ ycnoBuem. Lluknel 10 HEpEeMEHHOM.
B3anMo3zameHsieMOCTh ~ pa3iMYHBIX  BUAOB  LMKJIOB. VHBapmanTt unukia.
CocraBneHue LMKIA C HCIOJIb30BAHUEM 3apaHee OIpPENeIEHHOTO HWHBAapUAHTA
UKJIA.

JIOKyMEHTUPOBAaHHE IPOrPaMM. Hcnonp3oBanne KOMMEHTapUEB.
[ToaroroBka onucaHusi IpOrpaMMbl U UHCTPYKIMU JJIs TTOJIb30BATENS.

AnropuTMBl 00pa0OTKM HATYpaldbHBIX YMCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIICHUA: pa30MeHue 3alucu 4YHcia Ha OTAeNbHble IUQPHI,
HaXOXXJEHUE CYMMbl W TMPOU3BEAEHUA ULU(Dp, HAXOKACHUE MAKCHUMAIbHON
(MUHUMAJIBHOW ) UG PHI.

HaxoxeHne Bcex MPOCTBHIX YMCEN B 3aJlaHHOM JuanasoHe. [Ipencrasnenue
quclia B BUI€ Ha0Opa MPOCThIX COMHOKUTEIEH. ANTOpUTM OBICTPOrO BO3BEIEHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIuxcs B (paitnax. TekcToBble U TBOMYHBIE (DANITBI.
QaitnoBble nepeMeHHble (dainoBbie ykazarenu). Urenue u3 daina. 3anuch B
daiin.

Pa3buenue 3amaun Ha noazanayu. [lognporpaMmmsl (poueaypsl U GyHKIUN).
Pexypcusa. PexypcuBHbie 00bekThl ((pakranbl). PexypcuBHBIE mNpoleaypsl U
¢bynkuuu. Mcronb3oBanue cTeka JUisi OpraHu3allui PeKypCUBHBIX BHI30BOB.

Hcnonbs30BaHue CTaHAApTHOM OHOMMOTEKM sI3bIKa MPOrPAMMHUPOBAHUS.
[TogkmoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  IPOU3BOAMTEIIEH.
MonyJIbHBIN NPUHIIUI TOCTPOECHUS IIPOTPAMM.

Yucnennsle MeToAapl. TouHoe W NpUOMMKEHHOE pEIICHUsS  3a/layM.
YuclieHHbIE METOJIbI pELIEHUS] YPABHEHUI: METOJ Iepedopa, METO]T TOJIOBUHHOIO
nenenus. [lpuOnmxéHHOEe BBIUMCICHUE MJIMH KPHUBBIX. BbluncieHune miomianen
Guryp ¢ TOMOIIBIO YUCIEHHBIX METOAOB (METOJ NPSIMOYTOJbHUKOB, METOJ]



tpaneruii). Ilonck Makcumyma (MuHUMyMa) GYHKIAA OJHOW TIEPEMEHHOU
METOJI0OM MOJIOBUHHOTO JICJICHUS.

OO6paboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIUU  sA3bIKA
IPOrpaMMHUPOBAHUS JJIsI 0OPaOOTKHA CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IOSBJICHHI CHUMBOJAa B CTPOKE,
pa3OueHue CTPOKM Ha CJOBa MO MNPOOETbHBIM CUMBOJIAM, MOMCK TMOJCTPOKH
BHYTPHM JAHHOM CTPOKHM, 3aMEHA HAWUJECHHOW IIOJACTPOKA HA JPYIyI CTPOKY.
['enepammsi Bcex CIIOB B HEKOTOPOM ayipaBUTE, YAOBIECTBOPSIOIINX 3aJaHHBIM
orpanudeHusM. [IpeoOpazoBanue yncia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel M IOCJIEOOBATEIBHOCTH 4YHCENl. BprauciaeHne 0000NIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBA MJIM YHCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
POU3BEICHUS, CpeIHEro apuMEeTUYECKOro, MUHUMAILHOTO M MaKCHMaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCJIOBHIO).
JIvHEeNHBIV MOUCK 33JaHHOTO 3HAYEHHS B MAaCCHUBE.

CopTtupoBka ogHOMEpPHOTO MaccuBa. [IpocTbie METOJbI COPTUPOBKU (METOJ
nmy3bIpbKa, METOJl BbIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHUEM.
breictpast coprupoBka wmaccuBa (amroputm QuickSort). JIBowvHbli TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MacCuBbl (MaTpuIlbl). AJNTOPUTMBI O0O0pPabOTKH JIBYMEPHBIX
MaCCHBOB: 3alOJHEHUE ABYMEPHOTO YHUCIOBOIO MAacCHBA IO 33JJaHHBIM MpPAaBUJIAM,
MOUCK 3JIEMEHTa B JJBYMEPHOM MACCHBE, BHIYUCIEHUE MaKCUMyMa (MUHUMYyMa) U
CyMMBI JJIEMEHTOB JBYMEPHOTO MAcCHBa, TMEPECTaHOBKAa CTPOK U CTOJIOIIOB
JBYMEpPHOI'O MacCHBa.

NudopmanmoHHbIe TEXHOJIOTUU

TexcroBerii mpomeccop. PenakrtupoBanume u ¢opmarupoBanue. [IpoBepka
opdorpadun u rpammatuku. CpelcTBa IMOWMCKAa M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  cruiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, ornaBieHue. KosuiekTtuBHasi paboTa € JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UpOBaHMS B TEKCTOBBIX Mpoleccopax. O0auHble CEPBUCHI.
HenoBast mnepenucka. Pedepar. [lpaBuina 1UTUPOBAaHUS HUCTOYHUKOB U
opopmieHusi Oubamorpapuyeckux ccbuiok. OGopMieHHE CIHUCKA JTUTEPATYPHL
3HAaKOMCTBO C KOMIIBIOTEpPHOU BEPCTKOM TekcTa. TexHuueckue cpeicTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTUPOBAHUS MAaTEeMaTHUYECKHUX
TEKCTOB.

Ananmu3 JgaHHbIX. OCHOBHBIE 33J]a4M aHalv3a AaHHBIX: IPOTHO3HPOBAHME,
Kjaccuukanus, KiacTepusauus, aHaiu3 OTKIoHeHuil. [locienoBarenbHOCTH
pelieHust 3aa4d aHajin3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUMCTKA U OIICHKA
KauyecTBa JaHHBIX, BHIOOp W/WJM MOCTPOEHUE MOJENH, NMpeoOpa3oBaHue AaHHBIX,
BU3yalU3allksl JTaHHBIX, UHTEPIPETalns pe3ysbTatoB. [IporpaMmHubie cpeacTBa u



MHTEPHET-CEPBUCHI JIJIs1 00pabOTKH M MPEACTaBICHHs JaHHBIX. bosblie nTaHHbIE.
MammnHoe o0yueHnre. MHTeIeKTyaabHbli aHaJIW3 TaHHbIX.

AHanmu3 JaHHBIX C MOMOILBIO ANEKTPOHHBIX TaOMUL. BblunCieHHe CyMMBI,
CpeIHero apupmMeTHIEeCKOro, HauOOIbIIEro (HAUMEHBUIET0) 3HaYEHUsI IUaIa30Ha.
Boruncnenne kosdduurenta Koppensiuu IBYyX panoB JaHHbIX. [locTpoenue
CTOJIOUATBIX, JUHEHYaThIX M KpyroBblx nuarpamm. IlocTpoenue rpaduxoB
¢bynkuuid. [TogOop nuHUM TpeHaa, pelleHne 3a1a4 TPOrHO3UPOBAHMUS.

UucneHHOe pelIeHre YypaBHEHWH C TIOMOIIBIO TMoa0opa TapameTpa.
OnTuMu3anus Kak MOMCK HAaWIY4lIEero pelleHus B 3aJaHHbIX yclIoBUsX. LleneBas
¢yHkuus, orpanuueHud. JlokambHble M TJIOOAJBHBIA MHUHHUMYMBI LEIEBOM
¢yHkuy. Pemenne 3a1a4 oNTUMU3ALNN C IOMOILBIO 3JIEKTPOHHBIX TAOJIHII.

11 KJIACC

TeopeTnueckne 0cCHOBbI HHPOPMATHKHI

Teopernueckue mMOAXOAbI K OILIEHKE KOJMYecTBa WHGOpMAIMU. 3aKOH
agmutuBHOCTH MH(popManuu. Popmyna Xaptau. MHbopMamus u BEpOSTHOCTS.
®opmyna lllenHoHa.

Anroputmbl  cxxatust JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmel cxkaThsi JaHHBIX C MOTEPSMH. YMEHBLICHUE
IyOUHBI KoupoBaHus 1iBeTa. OCHOBHBIC Hien anroputMoB cxatus JPEG, MP3.

CkopocTh Tmepenaud JaHHBIX. 3aBUCHUMOCTh BpPEMEHM Iepefayd  oOT
uH(OpMaIMOHHOTO0 O00BbEMA JAHHBIX U XapPaKTEPUCTUK KaHaja CBA3M. [IpudnHbI
BO3HMKHOBEHHUS OMIMOOK TMpu Trepefadye JaHHbIX. Konapl, MO3BOJISIONINE
OoOHapy>KMBaTh U HCHPABISATH OLIMOKH, BO3HUKAIOUIME MPU Tepenaye TaHHBIX.
Paccrostnue Xammunra. KogupoBanue ¢ nosropenuem 6utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cucTeMbl W UX B3auMozencTBue. CHUCTEMHBIH
addexT. Yrpapinenue kak nHGOpMaIMOHHbIN nporiecc. OO0paTHas CBS3b.

Mopnenun n monemupoBanue. Llens mopenupoBanus. COOTBETCTBHE MOAEIH
MOJAENUPYyeMOMY OOBEKTY WJIM Tpolieccy, el mojaenupoBanus. Gopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBiaenne pe3yabTaToOB MOACIUPOBAHUSA B BHUAE, YIOOHOM st
BOCIIpUATHS YeloBeKoM. ['padudeckoe npeacraBieHue JaHHBIX (CXEMbl, TaOJIUIIbI,
rpadukn).

I'padsl. OcHoBHbIe noHsTHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUIl, CIHUCKOB CMEXHOCTU. PemeHue
ANTOPUTMUYECKUX  3a7ad4, CBSI3aHHBIX C aHam3oM rpadoB (IMOCTpOEHUE
ONTUMAJBHOTO TYTH MEXIYy BepuIMHaMU rpada, ompelneseHue KOJIUYeCcTBa
pPa3IMYHBIX IYyTEd MEXIQYy BEPIIMHAMU OPUEHTHPOBAHHOTO AlUKINYECKOTO

rpada).



JlepeBbs. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoja jaepeBa.
[IpencraBienune apupMeTHUECKUX BBIPAXKEHHUI B BHUE JepeBa. [[ucKpeTHbIe Urpbl
JIBYX UTPOKOB ¢ TtosiHOM uHdopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMHCAHUE CTPATETHU UTPhI B TAOIUYHOU (popme. BHIMTPHINIHBIE ¥ POUTPHIIIHBIE
MO3UILNU. BBIMTPBINIHBIE CTPATETUU.

CpencrBa MCKYyCCTBEHHOrO0 MHTEJUIEKTa. CepBHCHI MAIIMHHOIO IEPEBOJA U
pacnio3HaBaHusl yCTHOUW peun. KorHuTuBHbIE cepBuChl. MaeHTrduKams u momck
H300paKeHUH, pacrno3HaBaHKUE JIWIL. CamooOyyaromuecs CHUCTEMBI.
HckyccTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosib30BaHME METOJIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B OOydamoIuX cuctemax. lMcnonb3oBaHue MeToi0B
UCKYCCTBEHHOI'0 MHTEIUIEKTa B poboToTexHuke. MuTepuer Beuieil. [lepcnexTrBbl
Pa3BUTHUS KOMITBIOTEPHBIX UHTEIUIEKTYAJIbHBIX cucTeM. HeilpoHHbIE CEeTH.

AJITOPUTMBI M IPOTPAMMHPOBaHME

QopMmaim3anyss  NMOHATHSA  anroputma.  Mammnaa  TeropuHra  Kak
YHUBEpPCajibHasg MOJEIb BbrunciieHui. Tesuc Yépua—TrropuHra.

OreHKa CJIOXKHOCTH BbIluMclieHUd. Bpemst paboTel 1 00BEM HCTIOIB3YEMOI
NaMsiITH, HWX 3aBUCHMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OneHka
ACUMITOTHYECKOM CIIOKHOCTU aITOPUTMOB. AJITOPUTMBI  MMOJUHOMHUAIBHOU
cnoxHocTd. IlepeGopuble anroputmbl. [lpuMepsl pazIUyHBIX —aITOPUTMOB
pEeLIeHUs OJHOM 3a/1a4U, KOTOPBIE UMEIOT PA3IMYHYIO CIIOKHOCTb.

[lonck mpocTBIX 4YMCEN B 33aJaHHOM [MANa30HE C MOMOIIBIO aJrOpuTMa
«petreto DparocheHar.

MHuoropa3psiiHbI€ 1IeTble Yncia, 3aa9d JUIMHHONW apru(METHUKH.

CrnoBapu  (accolMaTHBHBIE MAaCCHUBBI, OTOOpaKeHHs).  XAII-TaOIHIIBL.
[TocTpoenue anpaBUTHO-4YACTOTHOTO CIOBAPS AJIS 3aJaHHOTO TEKCTa.

Creku. AHaIM3 MPaBUIBHOCTH CKOOOYHOIO BbIpaXeHHs. Bbluucnenue
apu(pMETUYECKOTO BHIPAXKECHHU S, 3aITUCAHHOTO B TOCTPUKCHON (hopme.

Ouepenu. Mcnonb3zoBaHue ouepean sl BpEMEHHOIO XpaHEHUs JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHHMaIbHOIO OCTOBHOIO JI€peBa
B3BEIICHHOTO CBS3HOTO HeopueHTHUpoBaHHOro rpacda. KommdecTBo pazmuyHbIX
nyTell MeXIy BepUIMHAMU OPUEHTHPOBAHHOIO AlMKIMYECKOro rpada. AJroputM
JIeWKCTpBL.

JepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIJIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapubie) aepeBbsi. [locTpoeHue naepeBa Mg 3aJaHHOTO apu(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMmbl 00xoja jaepeBa. VMcronb3oBaHue cTeka u
ouepenu it 00xoza AepeBna.

JIluHamMu4eckoe MOpPOrpaMMHUPOBAHME KAaK METOJ PEIIEHUs 3aJad  C
COXpaHEHUEM IPOMEKYTOUHBIX pE3YyJbTATOB. 3aJayM, pPEIIaeMble C MOMOIIBIO



JMHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHUE PEKYPCHUBHBIX (DYHKIIMIA,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONITUMH3ALIUN.

[TonsiTue 00 0OBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHuu. OOBEKTHI U
kjaccel. CBOMCTBa M MeTONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIHU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO TMOJIXOJA.
WNukancynsuus, HacaeqoBaHue, MOTUMOP(PHU3M.

Cpensl ObicTpoii pazpaboTku mnporpamm. IIpoekTrpoBanue wuHTEpdeiica
nosib3oBaTens. MCronb30BaHME TOTOBBIX — YNPABISAEMBIX  3JIEMEHTOB U
OCTPOCHMS nHTEepdeiica.

O630p  s3bikOB  mporpammupoBaHus.  [lowatue o  mapaaurmax
IpOrpaMMHUPOBAHMUS.

NudopmanmoHHbIe TEXHOJIOTUU

Ortanbl  KOMIIBIOTEPHO-MAaT€MaTUYECKOIO0  MOJEIMPOBAHUS: IOCTAHOBKA
3ajayd, pa3paboTKa MOJENU, TECTUPOBAHHE  MOJENIH, KOMIIbIOTEPHbIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIHbTATOB MOACIUPOBAHUS.

Jluckperuzanyss INpU MaTEMaTUYECKOM MOJEIMPOBAHUM HENPEPBIBHBIX
npoiueccoB. MogaenupoBaHue JIBHXKEHHsS. MoJenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuyeckue  MOJEIM B JKOHOMHUKE.  BbluucnurenbHble
AKCIIEPUMEHTHI C MOJIETISIMHU.

OOpaboTka pe3yabTaTOB 3KCIEpUMEHTa. MeToj HauMEHbIIUX KBaJpaToB.
OueHka YHCIOBBIX MAapaMETPOB MOJEIUPYEMBIX OOBEKTOB M IPOLIECCOB.
BoccranosneHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHpie  Momemu.  Meroast Monte-Kapimo.  MmurannonHoe
MojienrpoBaHre. CUCTEMbI MACCOBOTO OOCITYKHBaHHUSI.

Tabmuunbie (pensiMoHHBIE) Oa3bl JaHHBIX. Tabmuila — TpencTaBlIeHUE
cBeJleHHI 00 OMHOTHHHBIX 0oOBekTax. Iloie, 3amucek. Kmrou tabaunel. Pabora ¢
rotroBoM 0a30il naHHBIX. 3amoiiHeHWe Oa3bl naHHbIX. [lomck, copTupoBKa u
¢GunbTpanys NaHHBIX. 3ampochl Ha BHIOOPKY JaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruucnsiemsie mons B 3ampocax.

Mmuororabnuunbie 0a3bl  JaHHBIX. TuUMbl CBA3EH MeEXIy TaOauIaMu.
Buemnuit xitou. [lenoctHocTs 6a3bl JaHHBIX. 3aPOCHl K MHOTOTA0JIMYHBIM 0a3aM
JAHHBIX.

Nuteprer-npuiioxkenns. [lonaTre 0 cepBEpHON M KIMEHTCKOM YacTAX CauTa.
TexHoNOrUs «KJIMEHT — CepBEpP», €€ NOCTOMHCTBA U HeNOoCTaTKUu. OCHOBBI A3bIKA
HTML wu kackamubix Ta0muiy ctwieit (CSS). Cuenapum Ha si3bike JavaScript.
@®opMbl Ha BEO-CTpaHULIE.

Pasmemienne Be6-caiiToB. Yciyra XocTuHra. 3arpyska (aijioB Ha CailT.

BBon u300pakeHu C MCMOIB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOMCTB
(undpoBeIX (oToanmapaToB U MUKPOCKOIIOB, BHAEOKaMEp, CKaHEPOB U APYTIHX



ycTpoiictB). ['padmueckuii penakrop. Paspemenue. Kagpuposanue. Mcnpapnenue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEM, KOPpEeKUHs — ILIBETa.
OOGecuBeunBanue IBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnactsamu.
OUIBTPHL.

Mmuorocroiiaple u3o00paxenusi. TekctoBbie cimou. Macka cinosa. Kanambl
Coxpanenue BwlelIeHHONW oOsnacTu. IloaroroBka wiutrocTparuit s BeO-CalToB.
AHHUMHPOBaHHBIE U300PAKEHUS.

Bekropnas rpaduka. I[Ilpumurtubel. HW3MeHeHue mopsaka 3IEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib3oBaHue KOHTYpOB. BekTopu3aius pacTpoBbIX H300paKeHU .

[IpyHIMOBI TOCTPOEHUST M  PEOAKTUPOBAHUA TPEXMEPHBIX MOJEINEH.
Certounble Moaenud. Marepuansl. MoaelUupoBaHHE HKCTOYHUKOB OCBEIICHUS.
Kameprl. AnnutuBHbie TexHosnoruu (3D-mpuntepst). [loHsiTHe 0 BUpPTyalibHOM
PEaTbHOCTH U TONOJIHEHHON PEAIbHOCTH.



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

JIMUHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronuxcsi pPyKOBOJCTBOBAaTbCA CPOPMUPOBAHHOM BHYTPEHHEM MO3UIUEH
JUYHOCTH, CHCTEMOW I[EHHOCTHBIX OPHUEHTAIMH, TIMO3UTHBHBIX BHYTPEHHHUX
yOeXIEeHNU, COOTBETCTBYIONIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
o0IecTBa, pacMpeHne KU3HECHHOTO OMBITa M OMBITA JACATEIBHOCTH B IPOIECCE
peanu3aluuMyd  CpeACTBaMH  y4eOHOTO TpeJAMETa OCHOBHBIX  HalpaBlCHUN
BOCITUTATEILHON JIEATETLHOCTH.

B pesynprare wu3ydeHus WHPOPMATHKH HA YPOBHE CPEIHETO OOIIETo
oOpazoBaHust y oOyuaronierocst OyayT chopMUpPOBaHbI CIEAYIOIINE JIMYHOCTHBIC
pe3yIbTaThI:

1) rpaxaaHCcKOro BOCIMTAHMS:

OCO3HaHUE CBOUX KOHCTHUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKCHHUE
3aKOHa U MPABOMOPAJIKA,  COOJIOJICHUE  OCHOBOIMOJIAralIMX  HOPM
UH(OPMAITMOHHOTO TTpaBa U UH()OPMAITMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSATH HJICOJIOTHU OKCTPEMH3Ma, HAIMOHAIN3MA,
KCeHO(OOMH, MUCKPUMHUHAIIMK TI0 COIHMAIBHBIM, PEJIMTHO3HBIM, pPaCOBBIM,
HAIlMOHAJIBHBIM [TPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

IIEHHOCTHOE OTHOIIICHUE K UICTOPUIECKOMY HACIICIUIO, TOCTIKEeHHUSIM Poccru
B HayKe, HCKYCCTBE, TEXHOJIOTHSX, TOHUMaHUE 3HAYCHUS NHHOPMATHKU KaK HAyKH
B KU3HU COBPEMEHHOTO O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHIECKOTO TIOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYallM0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
cetu MuTepHer;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYCCKOE OTHOIIEHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3IMYHBIE BUIBI HCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO HA UCIIOJIH30BAaHUN WH(DOPMAITMOHHBIX TEXHOJIOTHH;

5) puzuvUecKoro BOCIUTAHUSA:

c(OpMHPOBAHHOCTh  3JI0POBOTO W Oe3omacHOro  oOpa3a  JKHU3HH,
OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 370pOBbIO, B TOM HYHCIE 3a CUET



coOmro/ieHnst TpeOOBaHUN OE30MaCHOM IKCIUTyaTallud CPEJCTB MH(POPMAITMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUK;

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTh K AaKTHUBHOM JESITEIIbHOCTH TEXHOJOTUYECKOM M COLMAIBLHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHATH TaKyO JEATEeIbHOCTD;

uHTEepeCc K cdepaM MNpoPEeCcCHOHATBHON AESTENbHOCTU, CBSI3aHHBIM C
uH()OpPMATUKON, MPOrpaMMUpPOBAHUEM U HMHGOPMAIMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKd WH(POPMATUKH U HAYIHO-TEXHUUYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayuiedl npodeccun u
peann30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh W CHOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa3OBaHHIO Ha
MPOTSKEHUN BCEU JKU3HH;

7) IKOJIOTUYECKOTr0 BOCIIMTAHUSA:

OCO3HaHME T00aTBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pemieHus, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKH, JOCTHKEHHSIM HAay4YyHO-TEXHHMYECKOIrO Iporpecca Hu
00I11IeCTBEHHOM MPAKTUKH, 32 CUET MMOHUMAHUS POJIU UHPOPMAITMOHHBIX PECYPCOB,
WH(POPMAIIMOHHBIX TPOIECCOB M HMHGOPMAIMOHHBIX TEXHOJOTUM B YCJIOBHUAX
1 dpoBoii Tpanchopmaluu MHOTUX cdep KU3HU COBPEMEHHOTO OOIIIECTBA;

OCO3HAHHE IIEHHOCTHM HAyYHOW MAESATEIbHOCTU, TOTOBHOCTH OCYUIECTBISITH
IMPOEKTHYIO U UCCIEA0BATENBCKYIO N€SITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

B npouecce noCTHXKEHMS] JTMYHOCTHBIX PE3YIbTATOB OCBOEHHUSI MPOrPaMMBbI
no uHPOpPMATUKE Yy OOYYaIOUIUXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIH
WHTEJUICKT, MPEANoiaratoniuii chOpMHUPOBAHHOCTS:

CaMOpPETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHUE, CIIOCOOHOCTh aIanTUpPOBAThCA K
AMOIIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JTOCTHKEHHIO LIENU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATb, UCXOJS W3 CBOUX
BO3MOXKHOCTECH;

AMIIATUH, BKIIIOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOIIMOHAIIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUHM KOMMYHHUKAIUHU, CHOCOOHOCTH K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIHMX CITIOCOOHOCTH BBICTPAUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.



METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare wu3yueHus HMHPOPMATHKHM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanust y oOywaromierocs OyAyT CcQpOpPMHUpPOBAaHbI MeETaNpPEeIMETHbBIE
pe3yNbTaThl, OTPAKEHHBIE B YHUBEPCAIBbHBIX yUEOHBIX JECUCTBUAX, & UMEHHO —
MIO3HABATENbHbIE YHUBEPCAJbHBIC Yy4eOHbIE JEHCTBUSA, KOMMYHHUKATHBHBIC
yHUBEpCaJbHble y4eOHBbIE NEWUCTBUS, PETYJIATUBHbIE YHHMBEpPCalbHbIC Y4eOHBIC
JEHCTBHSI, COBMECTHAS I€ATEIbHOCTD.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

1) 6a30Bble JIOrHYECKHE TeMCTBUS:

CaMOCTOATENbHO  (GOPMYJIMpPOBATh W aKTyalU3UpoBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [IJIi CPaBHEHWS,
Kiaccudukauu u 0000IeHHUS;

ONpPENCINIATh ILENH JESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHUH HX
JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI C YU4ETOM aHaAIM3a UMEIOIIUXCS
MaTepUaIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1EJISIM, OLIEHUBATh PUCKU MOCJIEICTBUHN AEATEILHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH paboTy B  YCJIOBHUSIX  pEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 0a3oBbIe HcCIeI0BaTEIbCKUE 1eHCTBUS:

BJIAIETh HABBIKAMH YU4E€OHO-UCCIIEOBATEIILCKON U MMPOSKTHOM JESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCThIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOJ/IOB PEIICHUS TPAKTUUECKUX 3aJ1ad, TPUMEHECHUIO
Pa3JIMYHBIX METOOB MO3HAHMUS;

OCYILIECTBJIATh PAa3JMYHbIE BUABl JIEITEIBHOCTH MO TOJYYEHUIO HOBOIO
3HaHWS, €r0 HMHTEpIpeTaI, MPeoOpa30BaHUIO0 M TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusX, B TOM YHCII€ TPH CO3JAaHUU YUYEOHBIX U COLMAIbHBIX
MIPOCKTOB;

dbopMUpOBaTH HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyJIMpOBaTh COOCTBEHHBIE 3aJayd B 00paz0OBATEIbLHOMN
NEATEIIbHOCTH U JKU3HECHHBIX CUTyalUsX;



BBISIBJISITH  IPUYMHHO-CIICJACTBCHHBIE CBSI3M W aKTyaJIM3UpPOBATh 3aJady,
BBIIBUTATh THUIOTE3y €€ PEIIeHUs, HaXOAUTh apryMEHTHI IJIsS JIOKa3aTeIhCTBA
CBOMX YTBEPXKICHHM, 3a1aBaTh MapaMeTPhl K KPUTCPUHU PEIIICHHUS,

aHAIM3WPOBATh TIOJYYEHHBIE B XOJIE€ pCIICHUS 3aJaud  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHBATh TPHUOOPETEHHBIN OIIBIT;

OCYUIIECTBIISTh II€JICHANPABICHHBIM TOUCK TMEpPeHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEey;

yMETh TIEPCHOCUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KHU3HEICATCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJEH, MpEJjiaraTb OPUTHHAIBHBIC MOIXOIbI U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 3a/1aUH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ napopmanueii:

BJIaJICTh HaBBIKAMH TOJIYYCHUS MHPOPMAIIMN U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENILHO  OCYIIECTBJIATh  TOWCK,  aHAJM3, CHCTEMAaTH3aIfio |
WHTEPIPETANIO HHPOPMAIIMK PA3IMYHBIX BUIOB U ()OPM MPEICTABICHHUS;

CO3/aBaTh TEKCTHI B pasIUYHBIX (opmarax ¢ yd4E€TOM Ha3HAYCHUS
uHpopMaluu W IEJEBOW  ayJIUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
IIPEICTABJICHUS U BU3yaJIH3aIliH;

OIICHWBATh JOCTOBEPHOCTh, JICTUTUMHOCTh MH(GOPMAIMK, €€ COOTBETCTBHEC
IPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPENCTBa  WH(MOPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PENICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHH3aIlMOHHBIX
3a/a4 ¢ COOJIOJICHHEM TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECYpPCOCOCPEKECHHs, TMPABOBBIX M  JTUYCCKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

BJIAJCTh  HABBIKAMH  pAClO3HaBaHWUA W 3alUTHl  WHOOpMAINH,
MH(GOPMAITMOHHOK 06€30MaCHOCTH JTMYHOCTH.

KoMMyHUKaTHBHBbIC YHUBEPCAJbHbIC YYeOHbIE AeHCTBUSA

1) oOmenme:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BceX chepax >KU3HU;

pacmo3HaBaTh HEBEpOAIbHBIE CpEACTBA OOINCHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACMO3HABATh MPEATNIOCHUIKM KOH(MIUKTHBIX CHUTYyalluid |
CMSTYATh KOH(IUKTHI;

BIQJCTh  Pa3IUYHBIMM  Croco0aMu  OOIIEHUST HW  B3aUMOJICHCTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMSITYaTh KOH(M)IUKTHBIC CUTYAIIHH,



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAas1 1eATeJIbHOCTD:

MOHUMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUILYAIbHOU
paboTHI;

BBIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUI € Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YJICHA KOJUIEKTUBA;

IIPUHUMATh LE€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUS IO KX JOCTHKECHUIO: COCTABJATH IUIAH JEHUCTBU,
pacmpenensaTb pojid ¢ Y4€TOM MHEHHMM YYacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI pabOThI;

OIIEHMBAaTh KAauye€CTBO CBOEr0 BKJAJa M KaXXJOTO y4YaCTHUKA KOMaHJIbl B
oOIIHii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

peajaratb HOBBIE NPOEKTHI, OIECHHBATH HAEHU C TO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIJISITh IMO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBepcalbHbIe YU4eOHbIE NelCTBUSA

1) camoopranuszauus:

CaMOCTOSITEIbHO OCYLIECTBJISATh MMO3HABATEIBHYIO AEATEIBHOCTD, BBISBISTH
npo0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTeIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEIbHO  COCTaBJSATh IUIAH pEUIeHUs MpoOJieMbl C  y4E€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUTECHHUII;

JaBaTh OLIECHKY HOBBIM CUTYallUsIM;

pacHIMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHUI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO W TIPOSBICHUIO IMUPOKOW JPYIUIUU B
pa3HBIX 00JIACTSAX 3HAHUM, IMOCTOSHHO TIOBBIIIATH CBOW OOpa30BaTENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIbHOM  peduieKCMM  Kak  OCO3HAHMUS
COBEpUIAEMbIX JEHCTBUII M MBICIUTEIBHBIX MPOLECCOB, HUX pPE3YJbTaTOB U



OCHOBaHUM, UCIOJB30BaTh MPUEMBI peIeKCUU IJi1 OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHHUS;

OLIEHMBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYrMX IIpH AaHAJIN3€ pe3yJIbTaTOB
NEeATEIIbHOCTH.

3) npuHATHA ce0sl M APYrux:

IPUHUMATh Ce0sl, TOHUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEeATEIIbHOCTH;

IpPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YEJIOBEKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

B mpomecce m3ydenus kypca wHMDOpPMATHKHA YTIyONEHHOTO ypoBHS 6 10
Knacce oOywaroumuMmucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIHE  MpeJAMETHbIC
pE3yIbTaTHI:

BJIQJICHUE TIPEACTABICHUSIMH O PONM HWHGOPMAIMKM W CBSI3aHHBIX C HEH
IPOIIECCOB B TMPHUPOJE, TEXHUKE W OOIIECTBE, MOHATHSAMH «HH(POpMAIIUY,
«MHGOPMAIIMOHHBI  TIPOIECC»,  «CHUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBDY,
«cucTeMHbIN 3DPerT», «HHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIQJICHUE METOJaMH TIOMCKa WHpOpManmuu B ceTH VIHTEepHET, yMEHWHE
KPUTUYECKU OIIEHUBATh MH(OpMaIuio, MONTyYeHHYI0 U3 ceTu HTepHer;

YyMEHUE XapaKTepu3oBaTh OOJbIINE JaHHBIC, MPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TIOJYYCHHS ¥  HAMpPABICHUS  WCIOJIb30BAaHUSA, yMEHHUE
KJIacCU(UIIMPOBATh OCHOBHBIE 3a/lauyd aHAJM3a JaHHBIX (IIPOTHO3UPOBAHUE,
Kjaccudukanus, KJIacTepu3aIus, aHaIn3 OTKJIOHEHUI), MOHUMAaTh
MOCJIETIOBATEILHOCTD PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX,
OUMCTKAa ® OIlEHKAa KadecTBa [aHHBIX, BBIOOP W/WIM TOCTPOCHHUE MOJEIH,
npeoOpa3oBaHre JaHHBIX, BU3YaIU3allus JaHHbBIX, HHTEPIPETALUs PE3yIbTaTOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB YCTpoWcTBa W (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIIMNA PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HaBbIKAMHU PaOOTHI C OINEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIAaMUA TPOTPAaMMHOTO OOEeCleYeHusl JJig pelieHus Y4YeOHBIX 3a7ad [0
BBIOPAHHOM CIeIaIn3alIim;

HAJIMYHE TPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIUIIAX OPTraHU3ANUUA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTedt, 00 OOmMMX MNPUHIUIAX pa3padOTKH U (QYHKIMOHUPOBAHUS HHTEPHET-
IPUIIOKECHNUM;



NOHUMaHuE yrpo3 HWHPOPMAIMOHHOW OE30MaCHOCTH, HWCIOJIb30BAHHE
METOJIOB M CPEACTB IMPOTUBOJCHCTBHS OTHUM yIpo3aM, COONIOACHUE Mep
0€30macHOCTH, TIPEIOTBPAIIAIOIINX HE3aKOHHOE PaCIPOCTPaHCHNE TIEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUM TEXHUKU 0€30MaCHOCTH U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMU U JIPYTUMH KOMIIOHEHTAMHU U(PPOBOTO OKPYKEHUS, TOHUMAHNE
IIPABOBBIX OCHOB HCIIOJIb30BaHUSI KOMIIBIOTEPHBIX MIPOrpamMM, 0a3 JaHHBIX H
pabotsl B cetu MHTEpHET;

MOHMMAaHUE OCHOBHBIX TMPHUHIMUIIOB JUCKPETU3ALMHU PA3TUYHBIX BUIOB
uHdopmaruu, yMEHUE ONpenensaTh HUHPOPMAMOHHBIM O00BEM TEKCTOBBIX,
rpauYecKuX M 3BYKOBBIX JaHHBIX IMPHU 3aJIaHHBIX MapaMeTpax JUCKPETH3aIluH,
yMEHUE OIpeAeNsTh CPEAHIOI CKOPOCTh TMepelauyd JaHHBIX, OIEHUBATH
U3MEHEHHE BpPEMEHU TMepeayd NpH HM3MEHEHHH WHOOPMAIIMOHHOTO 00BhEMa
JAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

yMEHUE HCIIONBh30BaTh MPH PEIICHUH 3a/1ad CBOWMCTBA MO3UIIMOHHOW 3aITUCH
YHCell, AITOPUTMA MOCTPOCHHUSI 3alMCH YKCTIa B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 3aJlaHHBIM OCHOBAaHUEM U MOCTPOCHHMS YHMCIA MO CTPOKE, COJIEpXKalle 3amuch
ATOTO YHCIIAa B TO3WIIMOHHONW CHUCTEME CYHCICHHS C 3aJaHHBIM OCHOBAaHUEM,
YMEHUE BBIMOJIHATE apU(PMETHUCCKHUE OIepallid B TIO3UIIMOHHBIX CHCTEMax
CUMCIICHUS;

yMEHHUE BBINOJIHATH MPEe0oOpa30BaHUs JIOTMUECKUX BBIPAKCHHUM, HCIIONB3YS
3aKOHBI anreOphl JIOTUKH, YMEHHWE CTPOUTh JIOTUYECKOE BBIPAKEHHUE B
TU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOW TaOIuIe
UCTUHHOCTH, HUCCJIENI0BAaTh OOJACTh HCTHHHOCTU BBICKA3bIBAHMS, COJEPKAIIETO
NepeMEHHBIE, PENIaTh HECIOKHBIC JTIOTHIECKUE YPABHEHHS M CUCTEMbl YPaBHEHUIA;

NMOHNUMaHuE O0a30BBIX aJITOPUTMOB OOpPAOOTKM YHCIOBOH H TEKCTOBOM
uHdopmaruu (3aluch YMCeNl B IMO3MIIMOHHONW CHCTEME CUWCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHara3oHe, 00paboTKa MHOTOPA3PSAHBIX HETbIX
YHCEJ, aHAIN3 CUMBOJBHBIX CTPOK M JPYTHX), aITOPUTMOB MTOMCKA M COPTUPOBKH,
YMEHHUE OMNpPEACIATh CIOXKHOCTh H3y4aeMbIX B Kypce O0a30BBIX aJTOPUTMOB
(cyMMUpOBaHUE JJIEMEHTOB MaccHBa, COpPTUPOBKAa MacCHBa, MepeOOpHBIE
QITOPUTMBI, IBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOU CIIOKHOCTH ISl PEIIEHUs OJJTHOW 3a]a4u;

BJIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSI
(Python, Java, C++, C#), npencraBieHusMd O Oa30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE UCIOJIb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKITUH, YMEHHE OCYIIECTBIATh aHAIW3 MPEIJIOKCHHOW MPOTPAMMEI:
OTIPEICIATh PE3yAbTaThl PaOOTHI MPOTPAMMBI MPHU 3aJaHHBIX MCXOJHBIX JTAaHHBIX,
ONpeNeNsaTh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IOJYyYEHHE YyKa3aHHBIX



pE3yJIbTaTOB, BBISBIATH JIaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
IpOrpaMMel, (HOPMYITHPOBATH MPEATOKEHHUS IO YIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaThb CTPYKTypUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHl H
J€MOHCTPAallMOHHBIE MaTepHaJIbl C UCIOJIBb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrpaMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh SJIEKTPOHHBIC TAOJMUIIBI JIJIsl aHAIU3a, MPEICTaBICHUS
U 0o0paboTkM  JaHHBIX  (BKJIIOYAash  BBIYUCIEHHUE  CYMMBI,  CPEIHETO
apu(MeTHyecKoro, HauOOJbIIEr0 M HAUMEHbBIIEro 3HAUYEHUH, pelIeHue
ypaBHEHUH, BHIOOp ONTHMAJIBHOIO pEIIECHUs, MOAOOp JIMHUM TPEHJa, pPELICHHE
3a/1a4 MPOrHO3UPOBAHUS).

B mnponecce usyueHuss kypca MHPOpMATUKU yriayOn€HHOro ypoBHs 6 11
Knacce oOydaroumuMmMucs  OyayT  JIOCTUTHYTHI — CIEAYIOIIHE  MPEAMETHBIC
pe3yNIbTaThI:

YMEHHE CTPOUTHh HEPaBHOMEPHBIE KOJBI, JOMYCKAIOIIMEe OJHO3HAYHOE
JIEKOUPOBaHUE COOOIIEHNUH (TpeUKCHBIE KOMBI), HCIOJB30BaTh HpOCTEMIINe
KOJbI, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABJIATH OIIMOKU MpH Iepeaaye
JaHHBIX, CTPOUTH KOJ, O0ECMEUYHBAIOMIMA HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPH HU3BECTHOM YacTOT€ CHMBOJIOB, TOSCHATH MPUHITUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMUUYECKUE 3aJaud, CBSI3aHHBIE C aHAJIM30M rpadoB
(3amaYy  TOCTPOEHHUS ONTHUMAIBHOTO TMYTH MEXIy BepIIMHamMu rpada,
OmpeAeNeHus]  KOJMMYECTBA  PAa3IMYHBIX ~ TyTed  MeXAy  BeplIIMHAMHU
OpPUEHTHUPOBAHHOTO AlMKINYECKOro rpada), yMEHUe HCIOIb30BaTh JIEPEBbs MPHU
aHaJu3e U TOCTPOCHHMU KOAOB U I NPEACTaBICHUA apUPMETHUECKUX
BBIPXCHHM, TIPU PELICHUH 3aja4 TIOMCKAa U COPTUPOBKH, YMEHHE CTPOUTH JCPEBO
UTPHI TI0 33IaHHOMY alTOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTpPaTEruio Urphl;

yMEHHE pa3pabaTbiBaTh W pEaNIM30BBIBATh B BHUAE Nporpamm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIIOJIb30BAaTh B MPOTrpaMMax JAHHBIC PA3MYHBIX THUIIOB C
y4€TOM OrpaHMUYEHUI Ha JUana3oH UX BO3MOXKHBIX 3HAUYEHUM, NMPUMEHSTHh IpU
pEIIEHNN 3a/1a4 CTPYKTYpbI JaHHBIX (CIIUCKU, CIIOBApHU, CTEKU, OUEpPEaN, IEPEBDH),
UCIIONB30BaTh 0a30Bble OMEpalid CO CTPYKTypaMH JIaHHBIX, MPUMEHATH
CTaHJapPTHBIC M COOCTBEHHBIE TOMPOrPaMMBI JIJIsl 0OPaOOTKH YMCIOBBIX JAaHHBIX
U CHUMBOJIBHBIX CTPOK, MCIOJIb30BaTh IpH pa3pabOTKe HporpaMM OuOIMOTEKH
HOJMpPOrpaMM, 3HaThb (PYHKUMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHHE UCIIOIB30BaTh CPENICTBA OTIAJAKH MPOTPamMM B
cpelie MpOorpaMMHUPOBaHUs, YMEHUE TOKYMEHTHPOBATH MMPOTPAMMBI;

YMEHHE CO3/]aBaTh BEO-CTPAHULIBI;



BJIQJICHUE OCHOBHBIMH CBEJEHUSMHU O 0a3ax mTaHHBIX, UX CTPYKTYpE,
CpeACTBax coO3/aHusi U pPabOThl C HUMH, YMEHHE HCIOJb30BaTh TaOJIMYHbIC
(pensioHHBIC) 0a3bl JAaHHBIX (COCTABIATH 3alPOCHl B 0a3axX JaHHBIX, BHIOJIHATH
COPTHUPOBKY M TOUCK 3amuceidl B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYI0 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHE UCMOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTUUECKUE MOJCIH JIJIs aHalln3a
00OBEKTOB U TMpoIEeccoB: (opMynupoBaTh Ielb MOJSIUPOBAHUS, BBITOJIHATH
aHaIM3 PE3yibTaTOB, TMOJYYEHHBIX B XOJE€ MOJEIUPOBAHUS, OIICHUBATh
COOTBETCTBHE MOJICTTH MOJCITUPYEMOMY OOBEKTY WJIHM TMPOIECCYy, MPEJCTaBISAThH
pe3yJbTaThl MOJCTUPOBAHUS B HATJISTHOM BUJIE;

yMEHUE OpraHU30BbIBATH JIMYHOE HWH(MOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3IUYHBIX CPEJICTB IMHU(GPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXHOCTEH MH(POBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, ITHU(POBBIX
00pa3oBaTeNIbHBIX CEPBHUCOB;

NOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PaObOThI, BO3MOKHOCTEH U OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHM MCKYCCTBEHHOTO HHTEIUIEKTa B Pa3IMYHBIX 00JIACTSX,
HaJu4yue MPEACTABICHUNM O Kpyre pemaeMblX 3a7ad MaIIMHHOTO OOy4eHUs
(pacmo3HaBaHusl, KJacCUPUKAIIMK U MPOTHOZUPOBAHUS) HATUYKME MPEICTABICHUN
00  HCmONb30BaHMM  MHGOPMAIMOHHBIX  TEXHOJOTMH B Pa3lIMYHBIX
npodeccuoHaNbHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/ieioB U TeEM (undposbie)
Ne ni/m Kontpoasnsie | IlpakTnuyeckne
NporpaMmbl Bcero o0pa3oBaTesIbHbIE
padoThbI padoTsI
pecypcbl
Pasnea 1. lnppoBasi rpaMOTHOCTH
11 KommnbroTep - yHUBEpCaIbHOE YCTPOWCTBO 5
' 00pabOTKH JaHHBIX
1.2 [Iporpammuoe obecrieueHue
1.3 KomMmnerorepnsle cetn
14 HNudopmanmronnas 6e301MacHOCTb 2
Hroro no pazgeny 24
Pasnea 2. TeopeTuyeckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopManuu B
2.1 peA opian 19 2
KOMITBIOTEpE
2.2 OCHOBBI aNTeOpHI JIOTUKA 14
2.3 KomnbrotepHas apudmeruka 7
Hroro no pazueny 40
Paznen 3. Ainroput™Mbl 1 NporpaMMHpOBaHue
3.1 BBenenue B mporpaMMHpOBaHUE 16 0.5
3.2 BcnomMorarenbHble alIrOpuTMBI 8 2
3.3 YuciieHHbIE METOIbI 5 3
AJTOpUTMBI 00PaOOTKH CUMBOJIBHBIX
3.4 P P 5 1

JTAHHBIX




3.5 AnropuT™MbI 00pabOTKH MacCHUBOB 10 3.5
Hroro no pazaeny 44
Pa3pnen 4. UndopmannoHHbIe TEXHOJIOTUH
4.1 O0paboTka TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
Hroro no pasgeny 14
PesepBHoe Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 21.5




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB H TeEM uugposbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
MPOrpaMMbl Bcero oOpa3oBaTe/IbHBIE
padoThI padoTbI
pecypchl
Pa3nea 1. TeopeTuyeckue 0oCHOBbI HHPOPMATHKH
WNudopmanus u nHHopMaiioHHbIe
1.1 Qopwan Qopwa 10 25
MIPOLIECCHI
1.2 MoenupoBanue 8 2
Hroro mo pazueny 18
Pa3nea 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
2.1 DNEeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOpPUTMBI U CTPYKTYPbI TaHHBIX 28 10
OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POrpaMMHUPOBAHUSI
Hroro no pazueny 50
Pasnen 3. UndopmanmoHHble TEXHOTOTHH
KomMnberorepHo-MaTeMaTHUECKOE
3.1 P 8 2
MO/JIeJIMPOBAHUE
3.2 Ba3e1 naHHBIX 10 4
3.3 Be06-caiiTer 14 4
3.4 Komnbrorepnas rpaguka 8 3.5
3.5 3D-monenupoBaHue 8 3
Hroro no pazueny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

KoHTpoabLHLBIE
Bcero P
padoThbI

IIpakTH4eckne
padoThbI

Jara
U3ydeHus

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

TpebGoBaHuUs TEXHUKU OE30MACHOCTH U
TUTHUEHBI IIPU paboTe C KOMIbIOTEpaMU U
JOPYTMMH KOMIIOHEHTaMU HU(POBOTO
OKPY>KEHUS

[TpuHIHIB pabOTHl KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMU C TOMOIIBIO IIKH.
KoHTposneps! BHEIIHUX YCTPOMCTB

ABTOMaTHYECKOE BBIIOJIHEHUE IPOIPAMMBbI
IPOIIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JOJITOBPEMEHHas aMATh. KOHTpoIepsl
BHEIIHUX YCTPOMUCTB. IIpsimoii noctyn k
aMsATU

CoBpeMeHHbIE KOMIIbIOTEPHBIE
TEXHOJIOTUU

[Tporpammuoe obecrieueHue
KOMIIBIOTCPOB, KOMITBIOTCPHBIX CUCTEM U
MOOMIIBHBIX YCTPOHCTB

CucteMHOE ITporpaMMHOE 0OecrieueHue.
OrnepainoHHbIE CUCTEMBI




Yrunutsl. paiiBepsl yCTPOUCTB.

o [TapamiensHOE IPOrpaMMHUPOBAHKE

10 HncTammsanus 1 JeHHC TSI
MIPOrpaMMHOT0 00€CTICUCHUS
®daiinoBele cuctemsl. [IpuHITUTIBI

11 pa3MenieHus 1 IMEHOBaHUS (ailyioB B
nonroBpemMeHHoU namsty. [1labnoHb! mis
OMUCaHus Tpynin (aitnoB
3akoHOIaTeNLCTBO Poccuiickon

12 ®denepanuu B 0071aCTH MPOTPAMMHOTO
obecreueHns 1 JaHHbBIX
[IpuHIUITBI TOCTPOCHUS U anlapaTHbIE

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeTteBble TPOTOKOJIBI

14 Cetb UnTEpHET

15 Paznenenne IP-ceTu Ha mmoaceTu ¢
IIOMOIIIBIO MACOK IT0JICETeH

16 CeTteBoe aIMHHUCTPUPOBAHUE
Bune! nestensHoctr B cetu UHTEpHET.

17 Cepsucsl UnTepHeTa. ["'ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmannonnas 6e301macHOCTb

19 BpenonocHsie nporpamMmmHoe o0ecrieueHue
U METOJ1bl 0OpBHOBI ¢ HUM

20 [TpakTrueckas paboTa 1o Teme
" AHTUBHPYCHBIE TPOTPAMMBI"

21 Opranuzanus TUYHOTO apXuBa

uHpopmanuu. PesepBHOE KOMUPOBaHUE.




[TaposibHas 3amuTa apxuBa

22

[udpoBanue JaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTuueckas pabora 1o Teme
"[udppoBanue qaHHBIX"

25

WNudopmanivs, 1aHHBIE ¥ 3HAHHUS.
HupopManinoHHbIe IPOIECChl B IPUPO/IE,
TEXHUKE 1 OOIECTBE

26

27

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U
curHaibl. Heo6XonumMocTh TMCKpeTH3auu
uHpOpMalNK, peIHa3HaueHHON /IS
XpaHeHUs, Tiepeiadyu U 00paboTKH B
M(POBBIX CUCTEMAX

JIBon4HOE KoaupoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHBIE KOJBI. JlekonupoBaHue
COOOLIEHUH, 3aIIMCAHHBIX C TIOMOLIBIO
HEPaBHOMEPHBIX KOJOB

28

VYcnosue @ano. [loctpoeHne 0THO3HAYHO
JEKOAMPYEMBIX KOJOB C TOMOLIbIO I€PEBA.
I'pad An. A. Mapkosa

29

EnuHuIs 13MEpeHus KoJnuecTBa
uHpopmanuu. AndaBUTHBIN MOAXOA K
OLIEHKE KOJMYECTBA UH(POpMAIHH

30

CucTeMbl CUNCICHUS

31

[TepeBoa uncen U3 OAHON CUCTEMBI
CUHCJICHUS B IPYI'YIO

32

ZLBOI/I‘-IHaSI, BOCBMCpHUYHAA U




meCTHaaAuaTCpruIHas CUCTEMBI CHUCIICHUS,
CBs3b MCXKIY HUMU

33

ILBOI/I‘-IHB.H, BOCBMCpHUYHAA U
mMeCTHaAUATCpUIHasA CUCTCMbI CUUCIICHUS,
CBs3b MCXKIY HUMHU

34

HBOI/I‘-IHaH, BOCbMCpHUYHAA U
meCTHaAUAaTCpUIHasA CUCTCMbI CUUCIICHUS,
CBA3b MCIKIY HUMU

35

ApudmeTrueckue onepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36

TponuHas ypaBHOBELICHHAsI CUCTEMA
CUYMCIICHUS

37

I[BOI/ILIHO'I[GCSITI/I‘IHEUI CHUCTEMA CUHCIICHUA

38

KonupoBanue TekcToB

39

PactpoBoe koanpoBaHue U300pakeHHI

40

[TpakTuyeckas paborta o Teme
" TuckpeTtuszanus rpapuieckon
uHpopmanun"

41

[IBeToBbIE MOAENN. BexkTopHOE
KoaupoBanue. @opmartsl (Haitios.
Tpéxmepnas rpaduka. OpakranbHas
rpaduxa

42

Koauposanue 3Byka. Onenka
MH(POPMALIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX TPH 33/1aHHBIX YacTOTe
IMCKPETU3AIMN U PA3PSAHOCTH
KOJIMPOBAHUS

43

[IpakTuyeckas pabora 1o Teme




" luckpeTtusanys 38yKoBoii nHbopmanun"

44

OcHOBBI aJITeOpHI JIOTUKU

45

Jlornyeckue onepanuu. Tabauist
HCTUHHOCTH

46

Jlornueckue BeipakeHus. Jlornueckue
TOXKJECTBA. JJ0Ka3aTeabCTBO JTOrMYECKUX
TOKAECTB C IIOMOLIbIO TAOJIUI] HCTUHHOCTH

47

[TpakTuyeckas pabora Mo Teme
«ITocTpoenue u aHanu3 TadIHIL
HMCTUHHOCTH B TAOJIMYHOM TIPOIIECCOPEH

48

Jlornueckue onepanuu 1 onepanuy Ha
MHO>ECTBAMHU

49

Jlornueckue orneparuy 1 ornepaiuy HaJl
MHOKECTBAMHU

50

3aKoHBI ANTeOphI TOTUKU. DKBHBAJICHTHBIC
npeoOpa3oBaHuUs JIOTHYECKUX BBIPAKCHUH

51

Jlornueckue YPaBHCHUA U CUCTEMBI
YpaBHEHUI

52

Jlornueckue QpyHKIUH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHYECKHUX
(GYHKIMH OT KOJTMYECTBA apryMEHTOB.
[TonHbIe cucTEMBI JOrHYECKUX (QYHKIUN

53

Kanonnveckue hOpMBbI JTOTHYECKIX
BbIpaxkeHUil. COBEpILIEHHBIE
JOU3BIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpMaJIbHbIE (POPMBI, AJITOPUTMBI UX
MIOCTPOEHHUS 110 TaOJIHIIE HCTUHHOCTU

54

Jloruyeckue 3JIEMEHTEL B COCTaBe




KOMITbIOTEpA

55

Tpurrep. Cymmarop. MHOropaspsigHblii
CyMMaTop

56

ITocTpoeHue cxeM Ha JIOTMYECKUX
3JIEMEHTAaX. 3alHCh JIOTHYECKOTO
BBIPAKEHMS 110 JJIOTHYECKOU CXeMe

57

MI/IKpOCXCMH 1 TCXHOJOT'UA UX
IIpOU3BOJACTBA

58

IIpencraBneHue LEabIX YUCEN B TAMATH
KoMIibloTepa. OrpaHHYeHHOCTh AMana3oHa
4yucell IPYU OTPAaHUYEHUN KOJIUYECTBA
paspsanos. IlepenosnHenue paspsaHon
CETKHU

59

be33HakoBbIC M 3HAKOBBIC JTAHHEIC.
3HaKoBBIN OWUT. [|BOWIHBIH
JIOTIOTHUTEBHBIN KOJI OTPUIATEIbHBIX
qHCce

60

[To6uTOBBIE JTOTHYECKHE OTIEPAITHH.
Jlornueckuii, apupmeTHUECKUil 1
OUKINYESCKUN CIIBUTH

61

[udpoBaHue ¢ TOMOLILIO TOOUTOBOM
onepauuu «uckmoyaromiee NI

62

HpeI[CTaBJ'IeHI/IC M XpaHCHUC B MaMATH
KOMITBIOTCPA BCIICCTBCHHBIX YU CCIT

63

Brinonsenue OHepaI_II/Iﬁ C BCIICCTBCHHBIMU
YHCJIaMH, HAKOIIJICHUC OIINOOK IIpu
BBIYHCIICHUAX

64

[IpakTuueckas padbora no teme «M3yuenue




mopaspsAAHOro MalliMHHOT'O NPEACTaBIICHUA
OCJIbIX U BEMICCTBECHHBIX YHUCECII»

65 AHanu3 alIropuTMoB 1
DTansl pelieHus 3aa4 Ha KOMIIbIOTEpE.

66 NHcTpymMeHTaNbHBIE CPEACTRA: 1
TPAHCIATOP, OTIIATIUK, TPOPHITUPOBIINK
Cpena nporpamMmmupoBanus. Komnumsys

67 Y MHTEPIIPETAIUS IIPOTPaMM. 1
Buptyanenbie MamuHbl. MTHTErprpoBaHHas
cpena pa3paboTKu

68 MeTob! OTIIAAKH IPOrpaMM 1

69 THIbI TEpeMEHHBIX B S3bIKE 1
IPOTPaMMHPOBaHUS

70 O0OpaboTKa MEeJIBIX YUCEeT 1

71 O0paboTKa BEIIECTBEHHBIX YUCEI 1

72 CrnyualiHble U IICEBAOCTYYaliHbIE YHCTIA 1

73 Bersnenus. CinoxHble yCIOBHS 1

74 [Muxisl ¢ ycimoBueM 1
[{uKIIBI IO IEPEMEHHOM.

75 B3aumo3ameHseMOoCTh pa3InyHbIX BUIOB 1
IIUKJIOB

76 O0paboTka HaTypaTbHBIX YUCEIN C 1
UCTIOJIb30BAaHUEM LIUKJIOB
HaxosxneHue Bcex MpOCThIX YHCEI B

77 3aJaHHOM Juarna3oHe [IpakTuueckas 1 0.5
pabota o Teme «Permenne 3agad METOIOM '
nepedopar»

78 WNuBapuaHT 1ukia 1




79

JIOKyMEHTHUPOBAHHUE MPOrPAMM

OO6paboTka JaHHBIX, XPAHSAIIUXCS B

80 .
daitnax

81 Pa30Ouenune 3agaun Ha roa3agayu
Hcnonws3oBanne cTraHIapTHON OMOIMOTEKH

82 a3blKa nnporpammupoBanus. [loakntouenue
OMOIMOTEK MOAIPOrPaMM CTOPOHHHUX
IIPOU3BOIUTENEH

83 [Toamporpammel (ponerypbl u (GYHKITAH)

84 [ToanporpamMmsl (TIporieTypsl U QYHKIIUH)

85 [IpakTuyeckas paborta 1o Teme
"Pazpabotka moamporpamm"
Pexypcus. PexypcuBHbie 00bEKThI

86 (ppaxranel). PexypcuBHbIe poLie1yphl U
¢byskuuu. Mcnonp3oBaHue cTeKa IS
OpraHu3allui PEKypPCUBHBIX BHI30BOB

87 [IpakTnueckas pabora 1o Teme
"PexypcuBHBIE TOAIPOrpaMMbl"”

88 MoaynbHBII IPUHLIKIL IOCTPOCHUS
porpamMmm

89 YuciieHHbIE METOIBI

90 IIpakTnueckas padbora 1o Teme
«HucneHHoe peneHue ypaBHEHU

91 Hcnonb30BaHue TUCKPETU3ALIUH B
BBIYUCIIUTENbHBIX 331a4ax
[IpakTnueckas pabora 1o Teme

92 «IIpubnmxEHHOE BHIYUCIICHUE IJIUH

KPUBBIX U TUTONIaAeH GUryp»




93

ITpakTnyeckas padora o teme «llouck
MaKCUMyMa (MUHUMYMa) (QyHKIHI»

94

O0paboTka CUMBOJIBHBIX JAHHBIX.
ANropuT™MBI 00paOOTKU CUMBOJILHBIX
CTPOK: MOJICYET KOJINIECTBA TOSBICHUH
CHMBOJIA B CTPOKE

95

AAropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTpPOK: pa30MeHUe CTPOKU Ha CJI0Ba MO
npoOeIEHBIM CHMBOJIAM

96

Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOMCK IIOJICTPOKU BHYTPH TaHHOU
CTPOKH; 3aMEHA HAalJICHHOH IIOJICTPOKHU Ha

IPYTYIO CTPOKY

97

ITpakTuyeckas pabora o Teme
"O6paboTKa CTPOK C HCIIOJIE30BAHHEM
(byHKUMH cTaHAapTHON OMOTUOTEKH SI3bIKA
IIPOrpaMMHpPOBaHUA"

98

['eneparus cjioB B 3a1aHHOM ajihaBHUTE

99

MaccuBsI U IIOCJIENOBATEILHOCTH YHCEIL.
[TpakTudeckas pabora 1o Teme
"3anonneHue maccusa'

0.5

100

O0600mEHHBIE XapaKTEePUCTUKN MacCHBa

101

JIMHEWHEBIN MONCK 3aIaHHOT0 3HAUCHUS B
MmaccuBe. [IpakTrueckas paboTa 1mo Teme
"JInHeHBIA TOUCK 3aJaHHOI0 3HAUYEHUS B
Maccuse"

0.5

102

[IpakTuueckas padora o treme "Ilouck
MUHUMAaJIbHOTO (MaKCUMaIbHOIO)




3JIEMEHTAa B UMCJIOBOM MaccHuBe'

CopTupoBKa 0OJIHOMEPHOT'O MacCHBa.
[TpocThie METOIbI COPTHPOBKH.

103 1 0.5
[TpakTuueckas pabora no teme "IIpocTeie
METO/JIbl COPTUPOBKH MaccuBa'
CoptupoBka ciusiHueM. beicTpas

104 COPTHUPOBKA MacCHUBAa (AJIrOPUTM 1 05
QuickSort). Ipaktudeckas pabora 1mo Teme '
"BeicTpas copTupoBka maccupa'
JIBOWYHBIN MTOMCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTrueckas paboTa 1mo reme 1 0.5
" JIBOMYHBIA MTOUCK"

106 JIByMepHBIC MacCUBBI (MATPHIIBI) 1

107 AnroputMbl 00pabOTKH MAaTPHIL 1

108 Pemenwuie 3a1au ananu3a JaHHBIX 1

109 CpenctBa TEKCTOBOIO MpoLeccopa 1

110 KomnerorepHas BEpcTka TekcTa 1
[IpakTuueckas pabora o teme "BépcTka

111 JOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
bopmynamu"

112 HNHCTpyMEHTHI perieH3upOBaHMs 1

113 IIpakTnueckas padbora 1o Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"
Ob6naunble cepBuchl. KomnekTuBHas

114 pabora c fokymentamu. [IpakTuueckas 1 0.5
pabota no Teme "KoyekTuBHas pabora ¢ '
JTOKyMeHTaMu"

115 Anamu3 ganHbIX. bosbire naHHbIE 1




116

MarmmaHoe o0ydeHme

117

AHanu3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX
TaOJINILL

118

[IpakTnueckas pabora o treme "AHanus
JAHHBIX C MTOMOIIBIO IEKTPOHHBIX
grling

119

[Toctpoenue rpadukoB GyHKITHIA.
[IpakTnyeckas paborta o Teme
"HarnsimHoe npencTaBieHue pe3ysibTaToOB
CTaTHUCTUYECKOM 00pabOTKU JaHHBIX B
BU/JIE IMAarpaMM CPEJICTBAMU PEIAKTOpPa
AJIEKTPOHHBIX Tabmum"

0.5

120

Jlunuu tpennaa. [IpakTudeckas padora mo
teme "IlonOop nmuHMM TpeHa,
IIPOrHO3UpOBaHUE"

0.5

121

[Ton6op mapametpa. [IpakTrueckas padbota
o teme "UucneHHoe perieHre ypaBHeHU!
C TIOMOIIIBIO MTOI00pa mapameTpa”

0.5

122

OnTuMH3anus Kak MOMCK HaMTydlIero
pEILICHUS B 3a/JaHHBIX YCIOBHSIX.
[IpakTuyeckas pabora o teme "Pemenue
3aJa4 ONTUMM3ALMU C TTOMOLIBIO
AJEKTPOHHBIX TabnuL"

0.5

123

PesepBHoOe Bpems

124

PesepBHOe Bpems

125

PesepBHOE Bpems

126

PesepBHOe Bpems

127

PesepBHoe Bpems

PR Rk -




128 PesepBHOE Bpemst 1
129 PesepBHOe Bpems 1
130 PesepBHOE Bpems 1
131 PezepBHOe Bpemst 1
132 PesepBHOE Bpemst 1
133 PesepBHOE BpeMms 1
134 PezepBHOE Bpems 1
135 PesepBHOE BpeMs 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 136 915

I[TPOTPAMME




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bceero Kontpoabubie | Ipaxruieckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbl-lble
padoThbI padoTbI pecypesI
KomnyectBo nndopmarym 1
AJNTOPUTMBI CIKATHS TAHHBIX
AnroputMm Xadpmana 1
[IpakTrueckas padota o teme "Cxatue
4 JTAHHBIX C MOMOLIBIO AITOPUTMA 1 1
Xapdpmana"
5 Anroputm LZW 1
AJNTOPUTMBI C)KATHUS JTAHHBIX C TIOTEPSIMHU.
6 [IpakTryeckas pabora o Teme "Coxatue 1 05
JNaHHbIX ¢ notepsimu (asroput™mel JPEG, '
MP3)"
7 CkopocTb nepeiayl JaHHBIX
8 [TomexoycTOYNBBIC KOJIBI 1
9 [IpakTuyeckas pabora o Teme 1 1
"[TomexoycroitunBbie KObI"
Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3aumoeiicTBue. CucteMHbiid 3 PexT. 1
VYnpasieHne Kak THPOPMALMOHHBIN
nporecc. OOpaTHas CB3b
11 Mopenu u MOJETUPOBAHHE
12 I'pader
13 Pemrenue 3a1a4 ¢ mnoMoIisio rpagos 1




14

HepeBbs

15 OCHOBBI TEOPUH UTP
[Ipaxtuyeckas pabora no teme "Ilorck

16 BBIUTPBILIHON CTPATErHy B UTPE € OTHOM
nHdopmanuen"

17 CpencTBa UCKYCCTBEHHOT'O UHTEIJIEKTa

18 [IpakTuyeckas pabora o teme "Cpezncraa
HCKYCCTBEHHOT'O UHTEJIeKTa"
dopmanusanys NOHATUS AJITOPUTMA.

19 MammuHa TelOpHHra Kak yHUBEpCAJIbHAs
Mozelb BeruucieHuil. Tesuc Uépua—
TeropuHra
[IpakTrueckas paboTa Mo Teme

20 "CocTaBieHHe IPOCTOH MPOTPaMMBI JIJIsT
MamuHbl Thropunra"

21 Mammna [Tocta

22 Hopmanbhbie anropudmsr Mapkosa
AJTOpUTMUYECKU HEpa3pelInMble 3aJauu.

23 3amaua octaHoBa. HeBO3MOKHOCTH
aBTOMATHUYECKOM OTIaKU IPOTrpamMM

24 CnoxHOCTb BEIYMCIIEHUI
[Tonck npoCTBIX YKCEN B 3a1aHHOM

25 Jana3oHe ¢ OMOUIbIO aJITOpUTMa
«pereTo JparocheHar

26 [IpakTrnueckas padota o Teme "llonck
MPOCTHIX YMCET B 33/IaHHOM Juarna3zoHe"

97 MHoropa3psiHble Lenble Yncia, 3a1a4u

JUIMHHON apu(pMETHKH




28

[IpakTuueckas pabora o Teme
"Peanu3anus BEIYUCICHUN C
MHOTrOpa3psIHbIMU yrcaaMu"

29

CrnoBapu (accoluaTUBHbIE MACCHUBBI,
0oTOOpaXkeHus ). X3MI-TaOIHIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO
cJoBaps JJIs 33/1aHHOTO TEKCTa

30

[IpakTudeckas pabora o Teme
"ITocTpoenue andaBUTHO-YACTOTHOTO
cloBaps IS 3aJaHHOTO TekcTa"

31

AHanu3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenue mociaenoBaTeIbHOCTEH 110
mabJiony. PerynspHbie BRIpOKCHHS.
YacTOTHBIN aHAIIN3

32

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Crexu. AHanm3 MMPpaBUJIIBHOCTU CKOOOYHOTI0
BBIpa’KCHUA

34

Boruncnenue apudmernyeckoro
BBIPA)KEHUSI, 3aIIMCAHHOTO B MOCT(PUKCHOM

dbopme

35

[IpakTrueckas paboTa Mo Teme
"Brruucienue apudMeTHIECKOro
BBIPAXEHMsI, 3alIICAHHOTO B TIOCT()UKCHOMN

dopme"

36

Ouepenu. Ucnonp3oBanue odepenn 1is
BPEMEHHOT'0 XpaHEHUS JaHHBIX

37

[IpakTryeckast pabora o Teme




"Ucnonb3zoBanue ouepenn”

38

[epeBbs. Peann3anus gepesa ¢ MOMOILIBIO
CCBUIOYHBIX CTPYKTYp. J{BOonUHbIE
(6unapssle) nepeBbs. [locTpoeHue nepeBa
JUTS 3aJJAHHOTO apH(PMETHIECKOTO
BBIPAKCHHS

39

[IpakTuyeckas pabora o Teme
"Ucnonp3oBaHue 1€pEBbEB s
BBIYHCIICHHS apU(PMETHICCKUX
BbIpaKECHUI"

40

PexypcuBHBIC anropuTMBI 00X0/1a IepeBa.
Hcnonb3oBaHue cTeka U 04epeu st
o0xoxa epeBa

41

PexypcuBHbBIE anroOpuT™Mbl 00X0/1a IepeBa.
Hcnonk30oBanue cTeka U O4epeu s
o0xoja nepeBa

42

Anroputmsl Ha rpadax. [ToctpoeHue
MHHHMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBA3HOTO
HEOPHEHTHUPOBAHHOTO rpada

43

O6xon rpada B rmyouny. O6xon rpada B
HIUPUHY

44

KosnnuecTBO pa3auyHbIX MMyTEeH MEXIY
BEpIIMHAMU OPUEHTHUPOBAHHOTO
aIMKJINYecKoro rpada

45

Anroput™m JIeHKCTpBI.

46

[IpakTrueckas paboTa Mo Teme
"BbluniciieHue IIUHbI KpaT4yaillero myTu




MeXly BepLIMHAMU rpada (aaroputm
HeitkcTtpbr)”

47

AnropurMm @noitna—Y opamia

48

3azauy, peraeMple ¢ IOMOLIbIO
JUHAMHUYECKOTO MPOrPaMMHUPOBAHMS:
BBIYHCIICHHE PEKYPCHBHBIX (DYHKIUH

49

[IpakTudeckas pabora o Teme
"BolunicnieHue peKypcUBHBIX (PYHKIUN C
MOMOIIbIO TUHAMUYECKOTO
nporpaMMupoBaHus”

50

3ajauu, penraeMble ¢ TOMOIIBIO
JUHAMHYECKOTO MPOrpaMMHUPOBAHHUS:
NOJICYET KOJTMYECTBA BAPHAHTOB

51

[IpakTrueckas pabora o teme "[loacuér
KOJIMYCCTBA BAPUAHTOB C ITOMOIIbBIO
JUHAMHUYECKOTO MPOrpaMMHUpPOBaHUS"

52

3aﬂaq1/1, peacMbI€ C ITIOMOIIBIO
JAUHAMHUYCCKOI'0 MporpaMMHUpPOBaHUs:
3aJa4u ONITUMHU3alluH

53

ITonsaTHe 0 mapagurmax
nporpaMmupoBanusi. O630p sI3bIKOB
IIPOrPaMMHUPOBAHMUS

54

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM
porpaMMHUPOBAHUU

55

O0BeKTHI U K1acchl. CBOMCTBA U METOBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

57

[IpakTuyeckas pabora o Teme




"Hcnoin30BaHre TOTOBEIX KJIACCOB B
nporpamme"

58

Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO MOJIX0/a

59

[IpakTtrueckas padota "Pa3paboTka
MIPOCTOM IPOrpaMMbl C HCIIOJIB30BAHUEM
KJ1accoB"

60

WNukancymsiust. [Ipaktudeckas paborta mo

teMe "Pa3paboTka kiacca, HCIOJIb3YOIIETO

WHKATCYJISAIn0"

0.5

61

Hacnenoanue. [Tomumopdusm

62

[IpakTuueckas pabora o Teme
"Pa3paboTka nepapxuu KiaaccoB"

63

Cpenpl ObICTpOH pa3pabOTKH POTPAMM.
[IpoexTupoBanue unTepdeiica
TI0JTb30BaTEJIsI

64

[IpoekTupoBanue uHTepdeiica
MOJIb30BATEIS

65

Hcnonb30BaHne TOTOBBIX YIIPABIISIEMbIX
3JIEMEHTOB JJIsl IOCTPOEHUs UHTepdeiica

66

[pakTHyeckas paboTa 1o Teme
"Pa3paboTka nporpamMmsl ¢ rpapuuecKum
uHTepdeiicom”

67

N3yueHnne BTOpOro si3bika
[IPOrpaMMHUPOBAHUSA

68

N3ydenue BTOpOro A3bIka
HpOrpaMMHUPOBAHUS

69

OTaIbl KOMIIBIOTCPHO-MATECMATHYCCKOI'O




MOACIINPOBAHUA

70

Juckpernsanus Ipyu MaTeEMaTUYECKOM
MOJICJIMPOBAHUN HEIIPEPBIBHBIX IPOLIECCOB.
MopenupoBaHue JBUKEHUS

71

[IpakTrueckas paboTa mo Teme
"MopenupoBaHue ABUKEHUSA"

72

MonenupoBaHue OMOIOTHUECKUX CHCTEM.
[IpakTrueckas paboTa 1Mo Teme
"MopenupoBaHue OUOJIOTHYECKUX CHCTEM"

0.5

73

MaremaTndeckue MOJEIN B DKOHOMHUKE.
BrruucnaurenbHble SKCIEPUMEHTHI C
MOJEIIMH

74

BepostHocTHbie MOgenu. [IpakTruueckas
pabota mo Teme "MmuTtanmonHoe
MOJIETTUPOBAHUE C MIOMOIIBI0 METOA
Moure-Kapno"

0.5

75

KomnerorepHoe MoIeIMpoOBaHUE CUCTEM
yIpaBJICHUS

76

O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

77

Tabnuynble (pensauuoHHbIe) 0a3bl JAHHBIX

78

ITouck, copTupoBka u GpUIBTpaLHs
JAaHHBIX. 3aIpOChl HA BBIOOPKY JaHHbIX.
3anpockl ¢ mapameTpaMu. Beraucisiembie
0JIS1 B 3aIpocax

79

[IpakTuyeckas pabora o Teme "Pabora ¢
roToBOM 0a30# JaHHBIX"

80

Muororabanuabie 0a3nl JaHHBIX. THITBI
CBsI3eil MeXIy Tabnuiamu. BHenHui




Kiro4. [lenocTHOCT Oa3hl JaHHBIX

[IpakTuyeckast pabora o Teme

81 "Pa3zpaboTka MHOTOTAaOIMYHON 6a3bl
MaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX

83 [IpakTuyeckas pabota o Teme "3anpocsl K
MHOroTa0In4YHoN 0a3e naHHbIX"

84 S3pIk ynpaBnenust fanabiMua SQL
[IpakTuyeckas pabora o Teme

85 "Y1paBiieHUE JaHHBIMH C IOMOIIBIO S3bIKA
SQL”

86 Hepensaunonnsie 6a3bl JaHHbBIX.
DKCNEPTHBIE CUCTEMBI

87 WHTepHeT-npunoxeHus
[TonsiTHe 0 cepBepHON U KIIMEHTCKOU

88 qacTsx caidTa. TeXHOJIOTHS «KITHEHT —
cepBepy, €€ JOCTOMHCTBA U HEJJOCTATKH

89 OcHossl si3p1ka HTML

90 [TpakTtruueckas padota o teme "Coznanue
TEKCTOBOU BeO-cTpaHUIIbI"

91 OcHossl si361ka HTML

92 OcHogsl s13p1ka HTML
[IpakTuyeckas padota o teme "Co3nanue

93 BeO-CTpaHUIIbI, BKITFOYAIOIEH
MYJIbTUMEANNHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUJIE0)"

94 OcHOBBI KackaaHbIX TabuIil ctuiei (CSS)




[IpakTuueckas pabora o Teme

95 "OdopmiieHUEe CTPAHUIIBI C TIOMOIIIBIO 1
KacKaJHbIX Ta0auI] cTriei"”

96 Cuenapun Ha s3bike JavaScript

97 Cuenapun Ha s3b1Ke JavaScript

98 ®dopmbI HA BEO-CTpaHUIIE

99 [IpaxTuyeckas padota no teme "OGpaboTka 1
JTaHHBIX popm"

100 Pa3memenue Be6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka (aiioB Ha CalT
Kanpuposanue. Mcnpasienue

101 nepcnekTuBbl. [ ucrtorpamma. Koppekuus
YPOBHEW, KOPPEKIUS 1IBETA.
OO6ecnBeurnBaHME IIBETHBIX N300paKeHUI
BBoj n300paxenHwii ¢ UCMOIb30BaHUEM

102 Pa3IMYHBIX IUPPOBBIX YCTPOUCTB. 05
[IpakTrueckas padota o Teme "O6paboTKa '
ndpoBeIx pororpadmit”
Perymis. PaboTa ¢ o6mactsimu. OUIBTPHL

103 [Ipaktuyeckas pabora no teme "Peryuib 0.5
udpoBbIxX hororpadmit"
MHorocnoiiasle n300paxenus. TexcToBble

104 ciou. Macka cnost. Kananel. Coxpanenue
BBIJICJICHHON 00JIacTH

105 [IpakTuueckas pabora o Teme 1
"MHorocnoitHbsie n3o00paxeHus"

106 [ToaroroBka wirocTpanuii 11 BeO-caToB. 05

[IpakTuyeckas pabora o Teme




" AHUMUpPOBaHHbIE HU300pakeHus"

Bekropnas rpaduka. Bekropuzanus

107 Ny 1
pacTpoBbIX U300paKEHHH

108 [IpakTuyeckas pabota no teme "BekTopHas 1
rpaguka"

109 [IpuHUMIIBI TOCTPOEHUS U peJaKTUPOBAHUS 1
TPEXMEPHBIX MOJEIIEH

110 [IpakTuueckas pabora no teme "Coznanue 1
MPOCTHIX TPEXMEPHBIX Mozenen"

111 Cetounbie Moaenu. Matepuanbl 1

112 [Ipaktuyeckas pabora no Teme "CeTouHble 1
monaenn"

113 MonenupoBaHue UICTOYHUKOB OCBEIICHHUSL. 1
Kawmepsr

114 [IpakTuyeckas pabora o Teme 1
"Pennepunr"

115 AnautuBHbIe TexHOJOTUU (3D-nipuHTEpHI) 1

116 [IonsATHE O BUPTYaIbHON PEATIBHOCTH U 1
JIOTIOJIHEHHOM PEAJIbBHOCTU

117 PesepBHoe Bpems 1

118 PesepBHOE BpeMms 1

119 PesepBHOE Bpems 1

120 PesepBHoe Bpems 1

121 PesepBHoe Bpems 1

122 PesepBHoe Bpems 1

123 PesepBHOe Bpems 1

124 PesepBHoe Bpems 1




125 PesepBHOE BpeMms 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PezepBHoe Bpemst 1
129 PesepBHOE BpeMms 1
130 PesepBHOE Bpems 1
131 PezepBHoe Bpems 1
132 PesepBHOE BpeMs 1
133 PesepBHOE BpeMs 1
134 PesepBHoe Bpems 1
135 PezepBHOoe Bpems 1
136 PesepBHOE BpeMs 1
OBUIEE KOJIMYECTBO YACOB I10 136 365

[NPOTPAMME







MPOBEPSIEMBIE HA EI'D IO UH®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET O OBIIET'O OBPA3OBAHUS

Kon
NMPoBePsAEMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHON MPOrpaMMBbI CPpeAHEro 0011ero
oOpa3oBaHus

1.

3nams (nonumams)

1.1

[TonnmaHue OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHHUPOBAHHS
COBPCMCHHBIX CTAllMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTCPOB;, TeHI[eHHI/II\/II
Pa3BUTHA KOMIIBIOTCPHBIX TCXHOJ’[OFI/II\/’I; BJIaICHUEC HaBBIKAMHU pa6OTI>I C
ONEPAIIMOHHBIMH CUCTEMaMH M OCHOBHBIMH BHIAMH HPOTPAMMHOTO
obecrieueHust JI1  pemIeHUs  Y4YeOHBIX 3a7ad 1O  BBIOpaHHOM

crenualIn3anun

1.2

Hanpmaue HpeI[CTaBJ'IeHI/Iﬁ 0 0a30BBIX MNpUHOUIIaAX OpraHu3alvun U

(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTel

1.3

IlonnManue OCHOBHBIX IIPUHOUIIOB AWUCKPETHU3alWH Pa3JINYIHBIX BHUIOB

uHbopmaIuu

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOpPAaOOTKH YHUCIOBOM M TEKCTOBOM
uHbopManuu (3amuch 4YHCEN B TMO3ULIMOHHONW CHCTEME CUHUCICHHUS,
JETUMOCTh LEJbIX YHCEI; HAXOKJIEHUE BCEX MPOCTHIX YMCE B 33JJaHHOM
nuana3oHe; o00pa0oTka MHOTOPA3pSIHBIX IENbIX YHCEN; aHaJIu3

CHUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB IIOMCKA U COPTUPOBKHU

1.5

3HaHue (I)YHKLII/IOHELHBHBIC BO3MOXHOCTU HHCTPYMCHTAJIBHBIX CPCIACTB

cpenbl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBEACHHSIMH O 0a3aX IaHHBIX, UX CTPYKTYpE,

CPEICTBAX CO3JaHMs U pabOTHI C HUMHU

1.7

IlonumMaHne BO3MOKHOCTEW U OIPaHUYEHUN TEXHOJIOTUH UCKYCCTBEHHOTO
MHTEIJIEKTa B Ppa3JIMYHBIX 00JIaCTAX; HaJU4ue MpeJCTaBICHUH 00
UCTIOIb30BaHUM  WH(POPMAIIMOHHBIX ~ TEXHOJOTHA B pa3iM4YHBIX

npodeccHoHANBHBIX chepax

1.8

Bnagenue TteopeTHUeCKHUM ammapaTroM, MO3BOJIIOIIMM OCYILECTBISTh
Ipe/ICTaBICHUE 3aJaHHOr0 HATypaJbHOTO YMCJa B Pa3jIMYHBIX CHCTEMaXx
CUMCIICHUS; BBIOJHATH IpeoOpa3oBaHUs JIOTMUECKHUX BbIPAKEHU,
UCIIOJIb3YSl 3aKOHBI anreOphl JIOTHKHU; ONPEAeNsATh KpaTdyaliuid MyTh BO
B3BEIICHHOM rpade ¥ KOJUYECTBO MyTeH MEXIy BepIIMHAMHU

OPUCHTHUPOBAHHOI'O alTUKIIUYICCKOT'O rpaq)a




2.1

Ymems

YMeHue HCHoab30BaTh KOMIBIOTEPHO-MATEMATUUCCKUE MOJCIH ISt
aHanmm3a OOBEKTOB M MPOLECCOB: (POPMYIHUPOBATH IIETh MOJCINPOBAHMS,
BBINOJIHATh aHAJINU3 PE3YyJIbTaTOB, MOJYYEHHBIX B XOJ€ MOJECIUPOBAHUS,
OIICHMBATh aJICKBaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTYy WIH

mponecCy; NpeaACTaBIAThE PE3YJIbTATEI MOACIUPOBAHNA B HAIIAAHOM BHUIC

2.2

VYMeHHe KIacCU(pHUIUPOBATH OCHOBHBIE 3a/Ja4d aHAIW3a JaHHBIX
(TporHO3MpOBaHME, KIaccu(uKarus, KJIacTepu3anys, aHAIN3
OTKJIOHEHUI); TMOHMMAThH IOCJIEI0BATEIFHOCTh PEIICHUS 3aJadu aHalu3a
JTAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KAauecTBa JaHHBIX,
BeIOOp W (WIM) TIOCTPOEHHE MOJeNu, NpeoOpa3oBaHUE JIAaHHBIX,

BU3yaJIn3allud JaHHBIX, HHTCPIPCTAlIUAd PE3YJIbTATOB

2.3
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2.5

YMeHue onpeaensiTh HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, TpapUUECKuX
Y 3BYKOBBIX JIaHHBIX IIPY 33JaHHBIX I1apaMeTpax AUCKPETU3aluu. Y MEHUE
ONpEAENATh CPEIHIO CKOPOCTh IE€pENaud  JAaHHBIX, OLICHHUBATH
U3MEHEHHE BPEMEHHU TIepelayd Npu HU3MEHEHHH HWH()OPMALMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

YMeHue CTpouth KOJA, OOECIEeUMBAIONIMM HAUMEHBIIYI0 BO3MOXHYIO

CPEIHIONO UTMHY COOOIIEHUS TP N3BECTHON YaCTOTE CHMBOJIOB

YMeHune HuCnoJib30BaTh IPU PELIEHMHA 3aJad CBOMCTBA IMO3MLMOHHOU
3allUCH YHUCEJI, aJTOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B MO3UIUOHHOU
CHCTEME CUMCIICHUSI C 3aJIaHHBIM OCHOBAaHUEM W MOCTPOCHHMS YHUCIa IO
CTPOKE, COAEp)KaIlled 3alnCh ATOTO YHUCJIA B IO3ULHUOHHOM CHCTEME
CUMCIIEHMS €  3aJlaHHBIM  OCHOBAaHMEM;  yMEHHUE  BBINOJIHATH

apI/I(bMeTI/I‘ICCKI/Ie Oncpalru B IMMO3SUIIUOHHBIX CUCTEMAX CHHUCIICHUA

2.6

YMeHue CTpPOUTh JIOTUYECKOE BBIPRKEHHE B IU3BIOHKTHUBHOW H
KOHBIOHKTUBHOM  HOpManbHBIX (QopmMax MO 3aJaHHOM  TabmuIe
UCTUHHOCTH; HUCClenoBaTh 00JacTb HCTUHHOCTH  BBICKAa3bIBAHMS,

CoACpiKAICTrO0 NEPEMECHHBIC, PCHIATL HECJIOKHBIC JIOTUYCCKHUEC YPABHCHUA

2.7

YMeHue pemare alropuTMHUYECKHE 337aud, CBA3aHHBIE C aHAJIM30M
rpaoB (3a1a4d MOCTPOEHUS ONTHUMAIBHOIO IMYyTH MEXIy BEpIIMHAMHU
rpada, omnpeieseHuss KOJUYECTBA PA3IUYHBIX MyTeH MEXAY BEpIIMHAMU

OPUCHTHPOBAHHOT'O allUKIINICCKOT'O rpaq)a)

2.8

YMeHHue UCIOIB30BaTh JE€PEBb MIPU AHAIN3E U IIOCTPOCHUH KOJIOB U IS
NpEeJCTaBICHU apU(PMETHUECKUX BBIPAKEHHUH, TpPU PpEIICHUH 3a/1ad
IIOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH AECPEBO MIPHI IO 3aJaHHOMY
aNropuT™My; paspalaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI




2.9

YMenne AHAJIM3UPOBATh aJITOPUTMBI C  HUCIIOJB30BAHUEM Ta6J'II/III
TPAaCCUPOBKHU,; ONPEACIIATH 0e3 UCHOJIL30BaHUS KOMITIBIOTEPA PE3YyJIbTAThI
BBIIIOJIHCHUA HCCJIIOXKHBIX IIPOrpaMM, BKIIHOYAIOMIUX IMUKJIIbI, BCTBJIICHUS U

MMOAIIPOrpaMMBI, ITPH 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

YMeHue ompenensTh CIO0XHOCTh HM3ydyaeMbIX B Kypce 0a30BbIX
aNropuTMOB (CyMMHpOBAHHE AJIIEMEHTOB MacCHBa, COPTHPOBKA MAacCHBa,
nepeOOpHbIe aJrOPUTMBI, JBOUYHBIA TMOWUCK) M MPUBOJIUTH MPUMEPHI

HCCKOJIBKHX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJId PCIICHUA OJIHOM 3aJa4m

2.11

Bnagenue yHuBepcalbHBIM SI3bIKOM TMPOTPAMMHUPOBAHHUSL  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeactaBieHussMu o 6a30BBIX
TUINAX JIaHHBIX U CTPYKTypax HAaHHBIX; YMEHHE HCII0Ib30BaTh OCHOBHbIC
YOpaBISIONIME  KOHCTPYKIMM;  YMEHHE  OCYIUECTBISATH  aHAIMU3
MPEIJIOKEHHOW  MPOTPaMMBI:  ONPEAeNsATh  Pe3yJbTaThl  pabOTHI
MpOrpaMMBbl MPU 33JJaHHBIX MCXOJIHBIX JAHHBIX; OMPENENsATh, MPH KaKUX
HCXOJIHBIX JIaHHBIX BO3MOXKHO TIOJNyUYCHHE YKa3aHHBIX PE3yJIbTAaTOB;
BBISIBIIATH JIaHHBIE, KOTOPHIE MOTYT TPUBECTH K OIIMOKE B paboTe
mporpamMmbl;  GOPMYJIHUPOBATh  MPEMIOKEHHS 1O  YIYUIICHHUIO

IIPOrPaMMHOTO KO/1a

2.12

YMeHne peann3oBBIBATH HA BBIODAHHOM Ui HM3YYCHHS  SI3BIKE
nporpaMMmupoBanus Bbicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIC aJITOPUTMBI 0OPAOOTKH YHCEI, YHCIOBBIX MOCIEI0BATEILHOCTEH
U MacCHBOB: TIPEACTaBICHHWE 4YHCIa B BHJC Ha0oOpa MPOCTHIX
COMHOXHUTENICH; HaxO0XICHUE MaKCUMAbHOW (MHHUMAIIbHOW) TH(PBI
HATypaJbHOI'O YHUCIIA, 3aIIMCAHHOIO B CUCTEME CUHUCIICHHS C OCHOBAaHHUEM,
He mnpeBblmaonmM 10; BbluucieHHe OOOOMIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAacCHBa WM YHCIOBOH IOCIIEIOBATEIILHOCTH (CyMMBI,
NPOM3BEACHUS  CPEJHEro  apupMETU4YEeCKOro, MHUHHMAJIBHOTO |
MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCIIOBHMIO); COPTHPOBKY JJIEMEHTOB MAacCHBa; YyMEHHUE
UCTIOJB30BaTh B TPOTpaMMax JaHHBIE PA3IUYHBIX THIIOB C YYETOM
OTPaHWYCHUH HA JUAla30H WX BO3MOXHBIX 3HAUYEHHH, MPUMEHATH IPH
pelIeHNH 33734 CTPYKTYPHI JaHHBIX (CHHUCKH, CIIOBApH, CTEKH, OYEPE/IH,
JIepeBbsl); MIPUMEHATh CTAHJAPTHBIE U COOCTBEHHBIC TOAPOTPAMMBI IS
00pabOTKH YHCIIOBBIX JAaHHBIX W CUMBOJBHBIX CTPOK; MUCIOIB30BaTh NPU
pa3paboTKe mporpaMM OMOIUOTEKH TOIMPOrpaMM; YMEHHE HCIIOIh30BaTh

CpeJlICTBa OTJIa/IKU MPOTPaMM B cpefie MPOrpaMMUPOBAHUS

2.13

VYmenne HCIIOJIB30BAaTH QJICKTPOHHBIC Ta6J'II/II_IBI JI aHaJIM3a,

npeaAcCTaBJICHUA H 06pa6OTKI/I JaHHBIX (BKJ'IIOLIaH BBIGOp OIITUMAJIBHOI'O




pelieHus, moadop JUHUM TpeHZa, pelleHHe 3ajad MPOrHO3MPOBaHMS);
YMEHHE HCII0JIb30BaTh TaOJIM4YHbIe (pEIsSUOHHbIE) O0a3bl JAHHBIX U

CIIPAaBOYHBIC CUCTCMbI

2.14

YMeHne OpraHu3oBBIBaTh JUYHOEC HWH()OPMAIIMOHHOE MPOCTPAHCTBO C
UCIIONIb30BAHUEM  PA3NMYHBIX  CPEACTB  HU(PPOBBIX  TEXHOJIOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH HH(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

ycIiyT, HUGPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
11O TH®OPMATUKE

Kon
1

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

Hudposasi rpaMOTHOCTD

11

OCHOBHBIE TEHJICHIIMYU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJIOTUi. [TapamiensHble
BBIYMCIICHNs. MHOronpoueccopusle cucreMsl. Pacpenenénueie

BBIYMCIIMTEIIBHBIE CUCTEMBI M 00pab0oTKa OOJIBIINX JTaHHBIX

1.2

[IpuHIUIIBI OCTPOCHUSI U amMapaTHbIE KOMIIOHEHTHI KOMIBIOTEPHBIX CETEH.
CereBoie mpotokosibl. Cers WurepHer. Appecamuss B cetu  HHTepHeT.
[Ipotokonsr creka TCP/IP. Cuctema nomennsix uméH. Paznenenne IP-cetn Ha

MOACETH C IOMOIILI0 MAaCOK MOACETeH

1.3

QaitnoBas cucrema. Ilouck B QaitnoBoii cucreme. [IpuHIMIBI pa3MerieHus U
MMEHOBaHMsS (aloB B noiroBpeMeHHoM mnamstu. [1laGnoHbl nis omucaHus

rpymi (daitios

1.4

CKOpOCTI) nepeaadu JaHHBIX. 3aBUCUMOCTh BPCMCHHU nepeaadu oT

I/IH(l)OpMaHI/IOHHOFO 00BEMa JAaHHBIX U XapaKTEPHUCTHUK KaHalla CBA3H

1.5

[IudpoBanne nanupix. CuMMETpUYHBIE U HecUMMeTpuuHbie mudpel. [udpsr

npoctoi 3amenbl. [IIudp Lezaps. [udp Buxenepa. Anropurm mmdpoBaHus
RSA

1.6

KO,I[BI, IIO3BOJJIAOIIUC O6Hﬂpy>KI/IBaTB H UCIIPABJIATDH OIJ_II/I6KI/I, BO3HHUKAIOIIUC ITPH
nepeaadyc faHHbIX. Paccrosune XaMmuHTa. KOI[I/IpOBaHI/IC C ITIOBTOPCHUCM OHTOB.

Kongsr XsoMmMuHTa

TeopeTnueckne 0OCHOBbI HH(POPMATUKH

2.1

Z[BOI/IIIHOC KOJHUPOBAHHUC. PaBHOMepHBIC n HCPAaBHOMCPHBIC KOJBI.
I[CKO,[[I/IpOBaHI/Ie COO6IJ.I€HHI>1, 3aIllMCAHHBIX C ITOMOIIBIO HECPABHOMEPHBIX KOJOB.
Ycnopue daHo. HOCTpOCHI/Ie OAHO3HAYHO ACKOAUPYCMBIX KOJOB C ITOMOIIBIO

nepesa

2.2

Teopernueckue mNOAXOAbI K OLEHKE KoimudecTBa HHpopMaruu. EauHuisi
U3MEpEeHUs1 KoiludecTBa HHGpopMalMu. AJQaBUTHBIM NOAXOA K OIEHKE
Konu4yecTBa MHPOpMaWU. 3aKkOH aAguTHUBHOCTH HH(opmanuu. Popmyna

Xaprimu. Uadopmarus u BepositHOcTh. Popmyina [llenHoHa

2.3

Cucrembl cuucnenus. Pa3BEpHyTas 3amuch IENBIX M JPOOHBIX YHCET B
MO3UIIMOHHON cucTeMe cuuciieHns. CBONMCTBa ITO3MIIMOHHOM 3alyCH 4YHCJa:
KOJIMYECTBO (P B 3aIUCH, PU3HAK JICITMMOCTH YHCIIa HA OCHOBAaHUE CUCTEMBI
CUHCJICHHS. AJITOPUTM TIepEBOA IEIO0r0 Ynciia u3 P-muHo# cucTeMbl CUuCICHUS

B JIECATUYHYIO. AJITOPUTM I€pPeBOJIa KOHEUHON P-uuHON Apodu B NECATUYHYIO.




AJITOPUTM TEepeBoAa IEJIOr0 4ucia U3 JECATHYHOW CHUCTEMBbI CUUCIEHUs B P-
nuHyto. IlepeBon KoHeuHOW aecaTHyHOM Jpobu B P-uunyro. J[Bomunas,
BOCBMEPHUYHAS U IIECTHAALIATEPUYHAS CUCTEMbI CUACIICHUS, CBA3b MEXIY HUMHU.

ApI/I(bMeTI/I‘ICCKI/Ie OorIcpanru B IMIO3UIUOHHBIX CUCTEMAX CUUCIICHUS

2.4

TpOI/I‘{HaH YpPaBHOBCIICHHAA CUCTCMA CUUCIICHUA. I[BOI/I‘{HO',HGCHTI/I‘{HaH CHUCTEMaA

CUMCJICHHUA

2.5

KonupoBanue tekctoB. Komuposka ASCII. OgHoOGaiiTHbIe KOqupoBKU. CTaHIapT
UNICODE. Komupoka UTF-8. Omnpenenenue uHHPOPMAIHMOHHOTO 00bEMa

TEKCTOBBIX COOOIIEHUIT

2.6

KonupoBanue nzobpaxenuii. Ouenka nH(GOpMamoHHOro 00bEMa rpaduueckux
JAHHBIX MPH 3a/laHHBIX Pa3pelIeHUuH U TIyOrHE KOIupoBaHUs LiBeTa. L[BeToBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JIaHHBIX TP 3aJAHHBIX YAaCTOTE TUCKPETU3ALMHU U PA3PSAHOCTH KOJAUPOBAHUS

2.7

Anrebpa gnoruku. IloHsTHe BbICKa3bIBaHUs. BrICKa3biBaTenbHbIE (DOPMEI
(npenukater). KBaHTOPHI Cy1IIeCTBOBAaHHS U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuipl HUCTUHHOCTU. JlOorMueckue BbIPAKEHUS.
Jlormueckue ToxxaecTBa. Jlornyeckue onepanuu U onepanuy Haj MHOXKECTBaAMH.
3akoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHbIE INpeoOpa30BaHUsl JIOTUYECKUX
BBIpaXEHMI. JIornueckue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornueckne (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHX
(GYHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue ¢hopmbl TOTHYECKUX BBIPAKEHUN

2.8

COBepIHeHHHe JU3BIOHKTUBHBIC  KOHBIOHKTHUBHBIC  HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTH

2.9

Jlormyeckre »neMeHTBI B cocTaBe KommbrtoTepa. Tpurrep. Cymmartop.
MHuoropa3psaasbsiii cymmarop. Iloctpoenne cxeM Ha JOTMYECKHUX 3JIEMEHTax Mo
3aIAHHOMY JIOTHYECKOMY BBIPAXKEHHUIO. 3alHUCh JIOTUYECKOTO BBIPAKEHUS I10

JIOTUYECKOU CXEME

2.10

Mopenun u wmonenupoBanue. llenn monpenupoBaHusi. AJEKBATHOCTh MOJENU
MOJIETUPyeMOMY 00BEKTY WU mporieccy. DopManu3aius IpUKIaTHBIX 3a7a4.
[IpencraBnenue pe3yabTaTOB MOACIMPOBAHUS B BUJIE, YAOOHOM JIJIsI BOCTIPUSTHUS

4eloBeKoM. [ paduueckoe mpeacTaBlieHNe TaHHBIX (CXEMBI, TAOJIHUIIbI, TpaduKH).

211

[IpencraBnenne nenplX Yuced B MaMATH KoMmIbioTepa. OrpaHU4eHHOCTh
JUana3oHa 4YHUCel IpU OrpaHUMuYEHUM KojaudecTBa pas3psanoB. llepenonHenue
paspsiHOl ceTkd. be33HaKoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBINA OUT. JIBOMYHBIH
JIOTIOTHUTEIbHBIN KO/ OTPULIATENIbHBIX YHCEIL.

[loOburoBele norumyeckue omnepauuu. Jlornueckuit, apudmernyeckui u

nukmueckuit  casurd. [lludpoBanne ¢ MOMOIIBIO TOOWTOBOM —OmEpAIN




«uckirouvaromniee NJINy»
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[IpencraBneHne BEMIECTBEHHBIX YHCEN B aMATH KOMIIbIOTEpA. 3HAYalas 4acTh
U TopsAoK uyucha. JlpamazoH 3HaueHW BellecTBEHHbIX uuceln. [IpoOiembl
XPAHEHUS] BEIIECTBEHHBIX YHCEN, CBSA3AHHBIE C OrPAaHUYCHUEM KOJIUYECTBA
pa3psaaoB. BblllosHEHuE omnepanuili ¢ BEIECTBEHHBIMH YHMCIIAMM, HAKOIUICHHE

OIINOOK IIPpHU BBIYUCIICHUAX

2.13

I'padpr. OcHoBubie moHsATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpHll CMEXKHOCTH, BECOBBIX MATpHI], CIHUCKOB CMEXHOCTU. PerieHue
ANTOPUTMUYECKUX 3a]ad, CBS3aHHBIX C aHajau3oM rpadoB (mocTpoeHue
ONTHMAJBHOTO MyTH MEXIYy BepIIMHaMU Tpada, ompeaeneHrue KOJIUYeCTBa

pPa3JIMYHBIX IIyTE€H MEXAY BEpLUIMHAMU OPUEHTUPOBAHHOIO ALUKINYECKOIO

rpada)

2.14

2.15

HepeBbsi. bunaproe nepeo. JlepeBbss moucka. CrocoObl o0xoma jgepesa.
[IpencraBnenue apupMeTHUECKUX BBIpOKEHUI B BUAE nepeBa. Mcmonp3oBaHue
rpad)oB U ACPEBBEB MPH OMHCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIETO MUPa

JluckpeTHble UTPBI ABYX UTPOKOB ¢ MOJHON nHpopManuent. [loctpoenue aepesa
nepebopa BapUAHTOB, ONUCAHUE CTpPATErMd WIrpbl B TaOIU4YHOW (opMe.

BrarpsimHeie ¥ NPOUTPHILIHBIE TO3ULMN. BBIMIPBIIHBIE CTPATETUU

2.16

CpenctBa  HWCKYCCTBEHHOTO — WHTeIUIEKTa.  MaeHTudukamuss W TOHCK
n300pakeHu, pacro3HaBanue JuI. VCHonap30BaHWE METOJIOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00y4YalomMX cucTeMax. Mcnoiap30BaHne METOIOB CKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. IHTepHeT Bemel. Heliponnsie cetn

ANropUTMBI U IPOTPAMMHUPOBAHUE

3.1

dopManuzanus MoHATHA anropurma. MammHa TeIOpHHra Kak yHHMBEPCAJIbHAS

MOJIEJIb BEIYUCIIEHUM

3.2

OrneHka CIOXKHOCTH BBIUMCICHUNU. Bpems paboTel U 00BEM UCHOJIB3yeMOM
MmaMsITH, WX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMITOTUYECKOM CJIO)KHOCTU AJITOPUTMOB. AJITOPUTMBI MMOJTMHOMHAIBHOMN
cinoxknoctu. IlepeGopupie anroputmbl. [IpuMepbl pa3IUYHBIX aJITOPUTMOB

PCUICHUA OHHOﬁ 3a/la4ui, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTD

3.3

OnpeneneHI/Ie BO3MOJXHBIX PE€3YyJIbTATOB pa6OTBI HpOCTCﬁMHX aJIropuTMoOB
yYOpaBJICHUA HCHOJHUTCIIAMU W BBIYHUCIWUTCIBHBIX aJITOPUTMOB. OHpeI[eJ'ICHI/IC

HCXOIHBIX JAaHHBIX, IIPU KOTOPLIX aJITOPUTM MOKCT A4aTh Tpe6yeMLII71 pe3yiibTaTt

3.4

Anroput™Mbl 00paOOTKM HaTypajbHBIX YHCEN, 3aMMCAHHBIX B MO3MIMOHHBIX
cUCTeMax CYHMCIEHHs: pa3OMeHMe 3aluch 4YHCiIa Ha OTAebHbIE IHQPHI,
HaxXOXJCHHE CYMMBl M TpOU3BEACHHS NHM(}p, HAXOXKICHHE MaKCHUMAaJIbHOU

(MUHHMATBHOM) TTUQPEIL.




[IpencraBnenue 4ymcia B BUAe HabOpa MTPOCTHIX COMHOXKHUTENICH. AJTOPUTM
OBICTPOTO BO3BEACHUS B CTETICHB. [IOMCK MPOCTHIX YKMCEN B 3aIaHHOM JIHAIa30HEe

C TIOMOIIIBIO ANITOPUTMA «pereTo DpaTocheHar

3.5

MHOFOp@BpHI{HLIC OCIbIC YUClia, 3aJa49n JIIMHHOM apI/I(I)MCTI/IKI/I

3.6

SA3pix mporpammupoBanus (Ilackane, Python, Java, C++, C#). Tunbl naHHbIX:
LIEJIOYNCIIEHHBIE, BEIECTBEHHbIE, CHUMBOJIbHBIC, JIOTHYEeCKHe. BeTBieHus.
Cnoxuble ycnoBus. L{ukiel ¢ ycrnoBueM. [{UKIIbI 1O TepeMEHHOM.

O6paboTka MaHHBIX, XpaHAMUXCS B (aitnax. TexcToBble W ABOWYHBIE (DAMIIBI.
QaiinoBsie nepemeHHble ((ainoBble ykazarenu). Urenue u3 Qaitna. 3anuch B
Gaiin.

Pa3zbuenue 3anaun Ha moa3agauun. [lognporpaMmel (ipotieAypsl U GYHKITHH).

Hcnonws3oBaHue CTaHﬂapTHOﬁ OMOJIMOTEKU SA3bIKA IporpaMMupOBaHUA

3.7

Pexypcus. PexypcuBHble mporenypbl u ¢yHKiuu. Vcronb3oBaHue cTeka s

OpraHU3aluu PEKYPCUBHBIX BbI30BOB

3.8

Yucnennsle MeToqpl. TouHOe M NpUOIMKEHHOE pelieHus 3aadd. YucieHHoe
peleHre ypaBHEHUH C TOMOIIbI0 Mojadopa mapaMeTpa. UuCIeHHBIE METOJbI
pelieHusl ypaBHEHHWi: MeToJ mepedopa, METOJ TIOJIOBUHHOTO JEJICHUS.
[TpubnmkE€HHOE BBIYUCIICHHE JUITMH KPUBBIX. Bhramciienue tuiomanei ¢uryp c
MTOMOUIbI0 YHUCJIEHHBIX METO/0B (METOJ IPSIMOYTOJIBHUKOB, METOJ TpameIuii).
[lonck makcumyma (MHUHMMyMa) (QYHKOUM OJHOM MEPEMEHHONW METOA0M

IIOJIOBHHHOT'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHbIX.  BcTpoeHHble — QyHKUMHM  sA3BIKa
[IPOrpaMMUPOBaHHUS 1151 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: TOJCUYET KOJMYECTBA IOSBICHUH CHMBOJIA B CTpPOKE,
pa30ueHne CTPOKM Ha CJIOBa MO IPOOEIBbHBIM CHMBOJIAM, TOHUCK IHOJCTPOKH
BHYTPH JIJaHHOM CTpPOKH, 3aM€HA HalIeHHOH MOACTPOKM Ha JAPYTYI0 CTPOKY.
I'eHepanusi Bcex CIOB B HEKOTOPOM aj(aBHTe, YIOBIETBOPSIOMINX 3aJaHHBIM

OrpaHUYCHUAM. Hp606p330BaHI/IC qucjia B CHUMBOJIBHYRO CTPOKY U O6paTHO

3.10

MaccuBbl W MOCJIENOBAaTENbHOCTH  uucell. Bblunciaenne  0000IIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MAacCHMBa WJIM YHCJIOBOM IOCIENOBATEIBbHOCTU
(cyMMBI, TIpOU3BENEHHS, CpPEIHEro apu(METHYECKOro, MHHHUMAIBHOTO U
MaKCHUMaJIbHOTO ~ 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOIINX
3aJIaHHOMY YCJIOBUIO). JIMHENHBIM MMOUCK 3aJlaHHOTO 3HAYE€HUs] B MAacCHUBE.
AnropuT™Mbl pabOTBl € 3JIEMEHTaMH MacCcHBa C OJHOKPAaTHBIM HPOCMOTPOM
MaccuBa. COpTUpOBKAa OJHOMEPHOro mMaccupa. lIpocTble METOABI COPTUPOBKHU
(Meron Tmmy3bIpbKa, METOJ BbIOOpa, COPTUPOBKAa BcTaBKamu). CopTUpOBKa
cmusinueM. breictpast coptupoBka maccuBa (amroputMm QuickSort). J[BomvHbIM

MIOMCK B OTCOPTUPOBAHHOM MACCHBE




3.11

JIBymepHble MaccuBbl (MAaTpULbl). AJTOPUTMBI  O0pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJJHEHHE JABYMEPHOIO YHCIOBOIO MAacCHUBa 110 33JaHHBIM
IpaBUjIaM, MOMCK 3JIEMEHTa B JABYMEPHOM MAacCHBE, BBIUHCIEHHE MaKCUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_[OB ABYMEPHOI'O MaCCHUBa

3.12

CnoBapu  (accolMaTUBHBIE  MAacCHBBI,  OTOOpaxkeHUs).  XdOII-TaOJHUIBL

HOCTpOGHI/Ie aH(l)aBI/ITHO-‘IaCTOTHOFO CJIoBaps AJid 3alaHHOT'O TCKCTa

3.13

Crekn. AmnHanu3 mNpaBUIBHOCTH CKOOOYHOrO BBhIpaXeHHs. Boruncinenue
apuMEeTUYECKOTO BBIPAKEHHUS, 3aIIUCAHHOTO B MOCTPHUKCHOU popme.

OqepeL[H. Hcnonw3oBanue oyepeaun i1 BDEMCHHOI'O XpaHCHUS JaHHBIX

3.14

Anroputmbl  Ha rpadax. [locTpoeHHMe MHHHMAIBHOTO OCTOBHOIO JIepEBa
B3BEILICHHOTO CBS3HOTO HEOPHEHTHPOBAHHOrO Tpada. KomuuecTBo pazinuyHbIX
MyTel MeX1y BepIIMHAMHU OPUEHTHPOBAHHOTO AlMKIMYECKOTO rpada. AIropuT™m

JlerKeTphl

3.15

Hepesbs. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. /[BOoMYHBIE
(ounapusie) nmepeBbs. [locTpoeHue nepeBa I 33JaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbl 00Xxoa nepesa. Vcnonap3oBaHne cTeka u

ouepeau A1 00Xoza iepeBa

3.16

JluHamMuueckoe MporpaMMUpPOBAaHKUE KaK METOJI PEIICHHUs 3a/lad C COXPAHEHUEM
MIPOMEXYTOUHBIX pe3yJIbTaTOB. 3aJauu, pellaeMble ¢ TOMOIIbIO JUHAMHUYECKOTO
MIPOrpaMMUPOBAHMS: BEIUHUCICHHE PEKYPCUBHBIX (DYHKUUH, MOACUET KOIHMUYECTBA

BAapHWaHTOB, 3ala41 OIITUMHU3allNUN

3.17

[TonsitTne 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpamMmMupoBaHuu. OOBEKTH U
kiaccel. CBoMCTBa M METOJbI 00BbEKTOB. OOBEKTHO-OPUCHTUPOBAHHBINA aHAIH3.
Pa3pabGorka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO TMOJIXOAA.

I/IHKaHCYJ'ISII_II/IH, HaCJICJOBaHUC, l'IOJ'II/IMOp(I)I/ISM

WNHdpopmannoHHbIE TEXHOIOTHH

4.1

Ananuz JaHHBIX. OCHOBHEBIE 3aa4 aHaJlu3a JaHHBIX! IIPOIrHO3HMPOBAaHUC,
KJ'IaCCI/I(bI/IKaI_[I/IH, Ki1aCTepu3anusi, aHaJInu3 OTKJIOHCHMH. HOCJ’IC,Z[OB&TCJ'IBHOCTB
PCUICHHUA 3a1a4 aHaJIN3a JTaHHbIX: C60p MNCPBUYHBIX JAHHBIX, OYHMCTKA XU OLCHKA
KadycCTBa [JaHHBIX, BLIGOp u (I/IJ'II/I) MNOCTPOCHUC MOJCIIN, npeoGpa30BaHI/Ie
JAaHHBIX, BU3yaAJIM3allUsA HAaHHBIX, UHTCPIPECTAIHUA PC3YJILTATOB. HpOF PaMMHBIC
cpeacrtea u I/IHTepHCT-CepBI/ICH JJIA O6pa6OTKI/I U TIPCACTABJICHUSA HOAHHBbIX.

Bonbuime nannpie. MammHHOE 00yueHue

4.2

AHanu3 JaHHBIX C TIOMOINBIO DJIGKTPOHHBIX TaONMuUIl. BbrancieHne cymwsl,
CpelHero  apu(MeTHUecKoro, HauOombliero (HAaUMEHBINEr0) 3HAYCHUS

Juamna3oHa. BrluncieHue KO3(I)(1)I/II_II/ICHT3. KOoppeiisinuu JABYX PsAAO0B HJaHHBIX.




[locTpoenne ctonOuaThix, JMHEHYATHIX M KPYroBbIX Auarpamm. Iloctpoenue
rpa¢ukoB ¢pynknmii. [Togbop nuHUM TpeHAa, pelIeHue 3a1ad MPOTHO3UPOBAHUS.

Pemrenue 3aga4 onTUMU3AIME C TIOMOIIBIO AJIEKTPOHHBIX TaOJIHUIT

4.3

Juckperusanusi 1pud  MaTEMAaTUYECKOM  MOJEIMPOBAHUM  HEMPEPBHIBHBIX
mporeccoB. MojenupoBaHue JABMKEHUS. MoJIeTUpoBaHUE OMOJOTHYECKUX
cucteM. Maremaruueckue MOJAEIM B DKOHOMHUKE. BbunciuTeabHbIe
AKCIIEPUMEHTHI ¢ MojaemsiMu. OOpaboTka pe3yibTaToB JIKCIEpUMEHTa. MeTon
HaUMEHBIINX KBaApaToB. OIlIEHKa YHCIOBBIX MapaMETPOB MOIEIUPYEMbIX
00BEKTOB M TMpoIleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO pe3ylibTaTaM

OKCIICPUMCHTA

4.4

BepositHocTHBIE MOJICIIH. MeTtonanl Momnte-Kapso. NmurtanmonHoe

MojienupoBanue. CHCTEMBI MaCCOBOIO OOCITYKUBaHHS

4.5

Tabnuunble (pesIMOHHBIC) 0a3bl JaHHBIX. Ta0ymIla — MpeICcTaBICHIE CBEICHUN
00 omHoTHHHBIX 00BekTax. Iloie, 3ammch. Kimrou tabmuiel. Pabora ¢ roToBOI
0a3oil maHHBIX. 3amonHeHue 0a3bl JaHHbIX. [IOMCK, cOpTHpPOBKa M (DUIBTpanus
JaHHBIX. 3ampockl Ha BBIOOPKY JAaHHBIX. 3ampochl C  MapaMeTpamH.
Brruucnsiemble nosisi B 3anpocax.

MHuorotabauunbie 0a3bl JaHHBIX. TUIBI CBS3el Mexay TaOnumamu. BHemHuit

KJIHOY. HCJ'IOCTHOCTL 0asbl JaHHBbIX. 3anpocm K MHOTOTaOJIMYHEIM 0a3aM JaHHBIX

4.6

TexcroBbiii mporeccop. CpeactBa MOUCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHE.
[IpaBuna UMTUPOBAHUS MCTOYHHKOB M odopMieHHs Oubinorpapuveckux

CCBhIIIOK




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






