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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no undopmaTtuke (yriryOJaEHHbBINH YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBAHUM K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM  00pa30oBaTENbHOM  MpOrpamMMmbl  CPEJHEro  OOIIEro
oOpazoBanus, npeacrasieHHbix B PI'OC COO, a taxxke denepanpHOil paboueit
IPOrpaMMBbl BOCITUTAHHSL.

[Tporpamma o nHGOpMaTHKE NAET MPEICTABICHHE O IENsIX, 00IIEeH cTpaTernu
00ydeHu s, BOCIUTAHMSI 1 Pa3BUTHS 00yUJaIOIINXCsl CPECTBAMH yUeOHOTO MPEAMETa
«Uudopmarukay Ha yriyOnéHHOM YpOBHE, YCTaHAaBIMBAET O00sS3aTEIbHOE
IPEeIMETHOE COJEpKaHUE, IPEIyCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE 110 pa3zesiaM
¥ TeMaM Kypca, ONpeAelisieT pacupeesieHne ero Mo kiaccaM (rojgaM H3y4deHHs),
na€T TMpUMEpHOE pachpeiesieHue YYeOHBIX YacoB MO TEMAaTHYECKHM pasjieiam
Kypca M pEeKOMEHAyeMylo (IPUMEpPHYI0) MOCIEAO0BATEIbHOCTh UX HM3YUYEHUS C
y4€TOM MEXKIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKUA y4eOHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

[TporpamMma mo nHGpOPMATHKE OMPEeIIIeT KOTMUSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTePUCTHKN YIeOHOTO MaTepHala Il KaXIO0TO rojla U3yuyeHus, B TOM YHUCIIe
JUISL COAEPKATEeIbHOTO HAIOJHEHHs] Pa3HOro BHJAa KOHTPOJS (MPOMEXYTOYHOMN
aTTecTalluu oOyuaroumxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
roCcyJIapCTBEHHOM UTOrOBOM artectainuu). [Iporpamma mo uadopmaTuke SBISETCS
OCHOBOHM JJII COCTaBJICHHS AaBTOPCKUX YUYEOHBIX MIPOrpaMM H Y4EOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cpenHeM ol1ieM 00pa30BaHUU OTPAXKAET:

CYyIIHOCTb HMH(MOPMATHKM KAaK HAyYHOM AMCUMIUIMHBI, H3yYarolien
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOXKHOCTH aBTOMATH3AIH MHPOPMAITMOHHBIX
MIPOIIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  0O0JacTd  TNPUMEHEHUs  HUHDOPMATUKH, TPEXKAE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUAIBbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHKH H  HUH(DOpPMALMOHHON
JESITEIBHOCTH.

Kypc mHdopmatuku st ypOBHS CpeIHEro OOIIEro OOpa3oBaHMS SIBISICTCS
3aBEpUIAIONIMM 3TallOM HEMPEepPhIBHOW MOJArOTOBKM OOyYaromuxcsi B 00JacTu
uHGOPMATUKU U UH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha coJiepKaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUS U
OMBIT  TIOCTOSSHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHH, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAUI0 U 000OIICHHE
3TOTO OTbITA.

Pesynbprarel  yrimyOn€HHOTO ypOBHS U3ydeHHUA y4eOHOTO TmpeameTa
«Uupopmatukay OpUEHTHpPOBAHHI HAa TONyYCHHWE KOMIIETCHTHOCTEH st



nocyienyronein npoecCHoHaTbHON ACSATENBHOCTH KaKk B paMKax JTaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsax. OHM BKITIOYAIOT B CEOS:

OBJIAQJICHUE KIIIOUEBBIMU TOHSITUSMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCA JlaHHAs MpeaMeTHas 00JacTh, PAClO3HABAaHUE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh IEMOHCTPUPOBATDH Pa3IUUHbIE MOAXObI
K U3YYCHHUIO SIBJICHUHN, XapaKTEPHBIX I U3y4aeMOi peIMeTHON 00IacTH;

YyMEHHE peniaTh THUIOBbIE MPAKTUYECKHME U TEOPETUUECKUE 3aJlayH,
XapakTepHbIE JUIsl MCIIOJB30BAHUS METONOB MW HWHCTPYMEHTApUs JTaHHOU
npeaMeTHON 00J1acTH;

HaJu4yue TPEJCTaBICHUM O JaHHOW MPEeIMETHOM O00JIACTH KaK I€JI0CTHOM
Teopun (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3SIX CO CMEXKHBIMU 00JIACTSIMU
3HAHUMU.

B pamkax yriny0na€HHOro ypoBHsS M3ydeHUs] UHPOPMATUKH OOecreunBaeTCs
HeJIeHaNpaBIeHHAs] TOJIT0OTOBKA 00yYarouuxcsi K MPOJAOHKEHUI0 00pa3oBaHUs B
OpraHM3alsax  MpoeccHoHaNbHOTO  OOpa3oBaHHWsl MO  CHEIHAIBHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € [U(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
nmporpaMMHasi WHXKeHepus, WHGOpMaIMOHHAs 0e30MacHOCTh, MH(OPMAIIMOHHBIS
CUCTEMbl M TEXHOJOTUU, MOOWIbHBIE CHCTEMbl M CETH, OOJbIINE [JaHHbIE U
MalllMHHOE€ OO0y4YeHHE, TMPOMBIIUICHHBI WHTEPHET BeIlleld, HWCKYCCTBEHHbBIN
WHTEJUICKT, TEXHOJIOTUM OECIpPOBOMHON CBSI3U, POOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTUU, CHUCTEMbI PACIPEICIEHHOTO PEECTPa, TEXHOJIOTUH BUPTYAJIbHOU H
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHas 1enb U3y4yeHus yuyeOHoro mnpeamera «MHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE cCpeaHero oOmiero oOpa3oBaHus —  oOecIeueHHe
JTaTbHEHIIET0 pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIUNA OO0YYaroIerocs, ero
TOTOBHOCTH K JKU3HU B YCJIIOBHSIX Pa3BUBAIONIETOCS WH(OPMAIIMOHHOTO 00IIecTBa
M BO3pACTalOIICl KOHKYPEHLUHWH Ha PBIHKE Tpyaa. B CBA3M C 3TUM H3y4yeHUE
nHopmatuku B 10—11 kitaccax 10mKHO 00ECIICUNTD:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUSI, OCHOBAHHOTO HAa IMOHWMAHUU POJHU
uHhopMaTUKd, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOLIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHUECKOTO U aJITOPUTMUYECKOTO MBIIILIICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH paznuyaTb (PaKkThl U OLIEHKH, CpPAaBHHUBATh
OIICHOYHBIC BBIBOJIbI, BHUJIETh HX CBS3b C KPUTEPUSIMU OLICHUBAHHUS U CBSI3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, TPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHPOPMAITHIO;

c(hOPpMUPOBAHHOCTh  NPEJACTABICHUA O BIUAHUM  WH()OPMAIMOHHBIX
TEXHOJIOTM Ha JKU3Hb YEJOBEKa B OOIIECTBE, IMOHWMAaHHUE COIMAJILHOTO,
SKOHOMMYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOTO, IOPUIAYECKOrO, MPUPOHOrO,



HPrOHOMUYECKOT0,  MEIULUMUHCKOTO U (U3HOJOTHYECKOTO  KOHTEKCTOB
UH(GOPMAILIMOHHBIX TEXHOJIOTHUH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH(POPMAILIMOHHBIX TEXHOJIOTHIA,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJICH, BOBJICUYEHHBIX B CO3IAHKME U HCIIOIb30BAHUE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPAaHEHUE UHPOPMALIH;

CO3/IaHH€ YCJIOBUW JUIsl Pa3BUTHUSl HABBIKOB y4e€OHOM, MPOEKTHOW, HAy4YHO-
UCCJIEIOBATENICKONM U TBOPYECKOM AESTENbHOCTH, MOTHMBALMU OOy4aroUuIuxcs K
CaMOPAa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmaTtukay BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Paznen «llu¢gpoBasi rpamMoOTHOCTBY» IIOCBSIIEH BOIPOCAM YCTPOWCTBA
KOMIOBIOTEPOB M JPYIHX DOJEMEHTOB IMHU(PPOBOTO OKPYXKEHHUS, BKIIOUYas
KOMIIBIOTEPHBIE CETH, UCII0JIB30BAHUIO CPEACTB ONEPALIUOHHON CUCTEMBI, paboTE B
cetu VHTEpHET M HCNONB30BAaHUK WHTEPHET-CEPBUCOB, HH()OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBbI HMH(OPMATHKH» BKJIIOYaeT B ceOd
NOHSATUWMHBIN anmapaT HMHQOPMATHKH, BOIPOCHI KOAWPOBaHMUS HH(pOpMalmu,
U3MepeHUs] MHPOPMALMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aNreOpbl JIOTUKU HU
KOMITBIOTEPHOI'O MOZCIIMPOBAHUS.

Pasgen «AaropurmMbl M NPOrpaMMHPOBAHMeE)» HANPABIECH Ha pPa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy adrOpUTMOB U OLIEHKY HX CIOXHOCTH,
(opMHUpPOBAaHNE HAaBBIKOB pEaIM3allMM IIPOrpaMM Ha sA3bIKax MpPOrpaMMHUpPOBaHUs
BBICOKOT'O YPOBHSI.

Paznen «MudopmMaumoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
OPUMEHEHUS HHQOPMAIMOHHBIX TEXHOJOTUHM, pEaliM30BaHHBIX B MPHUKJIAIHBIX
IPOrPaMMHBIX IPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 3aJa4ax aHaIu3a
JaHHBIX, WCIOJb30BAaHUIO 0a3 JaHHBIX M JJIEKTPOHHBIX TaOJIMIl JJIs pELICHUS
IIPUKJIAJAHBIX 3a7a4.

B npuBenénnom nanee conepxanuu ydeOHoro npeamera «HbopmaTukay
KYPCHUBOM BBIJICIICHBI JOTIOTHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJAT B 0053aTEIbHYIO
nporpaMMy OOy4YeHHs, HO MOTYT OBITh NMPEAJIOKEHBI ISl U3YyYEHUs OTIEIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YyYaOLIUMCS.

VYrinyOn€HHbli ypoBE€Hb HU3Y4E€HHMs HMHMOPMATHKUA PEKOMEHIYETCS Ul
TEXHOJIOTHYECKOr0  MpOQMiIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYI0 U
UHPOPMAIIMOHHYIO C(hepbl ACSITENbHOCTU. YTIYOJNEHHBI YpPOBEHb HW3Y4YEHHUS
nHpopMaTHKU 00€CTIEYMBACT: MOJATOTOBKY OOYYarONIUXCs, OPUCHTUPOBAHHBIX Ha
CHELIMAIBHOCTH B 00JIacTU MH(POPMALMOHHBIX TEXHOJOTUH UM HWH)KEHEPHBIC
CIEUAIbHOCTH, Y4YaCTHE B IIPOCKTHOM M HCCIENOBATEIBCKON JESITEIBHOCTH,
CBSI3AHHOM C COBPEMEHHBIMH HAIpaBJICHUSMU OTpacid HHOOPMALMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTHM, MTOATOTOBKY K YYaCTHIO B OJMMITHAAX U CAade
EnuHoro rocymapcTBEHHOTO K3aMeHa 1o HH(POopMaTHKe.

[TocnemoBaTenbHOCTh WM3YYEHHUS TEM B Tpelnesiax OJHOTO Toja OO0ydeHus
MOXXET OBITh M3MEHEHAa 10 YCMOTPCHHUIO YYHUTEIS TPH IOATOTOBKE pabouei
IIPOrPaMMBI U TIOYPOYHOTO IJIAHUPOBAHUSI.

OO1ee ynciio 4YacoB, peKOMEHAOBAHHBIX IS U3y4eHHs] HH(POpMaTUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 daca
B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Hu¢poBass rpaMOTHOCTH

TpeGoBaHUs TEXHUKHA O€30MaCHOCTHU U TUTUEHBI ITPU paboTe C KOMIbIOTEpaAMU
U IPYTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHHUS.

[TpuHIMIBE pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIIECCOPOM.
OmnepatuBHasi, TOCTOSHHAasT M JOJroBpeMeHHas mnamsaTe. OOMEH JaHHBIMU C
MOMOIIIbIO IUH. KOHTpOsIepsl BHEMIHUX YCTPOUCTB. [IpsiMOi TOCTYIT K TAMSITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHSA KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapamensHbie BerurcieHnsa. MHoronpoueccopHsie cucteMbl. CylepKOMITbIOTEPBHI.
PacripenenéHuble BBIYUCIUTENbHBIE CHUCTEMbI U 00pabOoTKa OONBIIUX JaHHBIX.
MoOunbpHble IU(PPOBBIE YCTPOHUCTBA U MX POJIb B KOMMYHHUKausix. BerpoeHHbie
KOMITbIOTEPBl. MUKpPOKOHTpOIephl. POO0TH3MpOBaHHBIE TPOU3BOCTBA.

[IporpammHoe obecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX cUCTeM. Bubl
IpOrpaMMHOr0o obOecrieueHus: U uUx HaszHaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
oOecrieueHUss MOOWIBHBIX ycTpoiicTB. IlapamnenbHoe mMpOrpaMMUPOBAHHUE.
CucremHoe mnporpamMMmHoe obOecrnieueHure. OmepalOHHBIE CHUCTEMBI. Y TUJIMTHI.
HpaitBepsl  ycTpouicTB. HWHCTAUISIIMA W JIEUMHCTAIUIALMA  NPOTPAMMHOTO
obecreueHus.

daiinossie cuctembl. [IpuUHIMIBI pa3MelieHUss U UMEHOBaHUs (HalJioB B
nosroBpeMeHHou nmamsth. [1labmorsr qyist onvcanus rpymm (aitios.

[Iporpammuoe obecneuenue. JInneH3npoBaHue NPoOrpaMMHOro ooecrneyeHus
u 11U poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE TPOrpaMMHOE 0OeCTIeUeHHUE.
Kommepueckoe 1 HeKOMMEPUECKOE UCIIOJIb30BAHUE TPOrPAMMHOTO 00ECTICUeHHS U
1 poBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMas 3aKOHOJAATEIbCTBOM
Poccuiickonn denepanyu 3a HENPaBOMEPHOE HCIIOJIB30BAHUE MPOrPaMMHOIO
obecrnieyeHus U IUGPPOBBIX PECYPCOB.

[IpyHUMTBI TIOCTPOEHUS U AlMAPATHBIE KOMIOHEHTHI KOMITBIOTEPHBIX CETEM.
Ceresble poTokosbl. Cete MHTEpHET. Anpecanus B cety MHTepHET. [IpoToK0IbI
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moiceTu ¢ IOMONILI0O Macok moxacereil. CereBoe
agMUHHCTpUpoBaHuE. llonmydyeHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
IIAKETOB.

Bunet  gestenbHoctu B cetu  MutepHer. CepBucel  MHTepHera.
['eonHopMalinOHHBIE CUCTEMBI. |'€0I0KAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalusg MOOUJIBHBIX TeNne(OHOB, OIpEAENCHUE 3arpy>KeHHOCTU
aBTOMAarvcTpasnei), THTEpHET-TOProBIsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OopraHu3anys KOJUIEKTUBHOTO B3aMMOJCHCTBUS M oOMeHa naHHbIMU. CeTeBoi
ATUKET: MpaBuWia TMOBeIeHUs B KubeprpoctpaHctBe. [IpobiieMa mnoaIMHHOCTH
nosryueHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble M 3KOHOMHYECKHE YIPO3bl, CBSI3AHHBIE C HCIOJIB30BAaHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTH. O0I1mue mpodieMbl 3alIuThl
uHpopmMaruu 1 nHGOpMaMOHHON 6e3omacHoCcTH. CpecTBa 3aUThl HHGOpMAIUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMaTU3UPOBAHHBIX HH(POPMALIMOHHBIX
cucreMax. [IpaBoBoe obecnieuenrne nHGOpMaAITMOHHOM 0€30MTaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHMPOBAHHOIO  JOCTyla K  JIMYHOHM
KOH(HIeHIIMATbHON MHPOpMallUU, XpaHAILIEHCS Ha MEePCOHAIBHOM KOMIIBIOTEpE,
MOOMJIBHBIX YCTpOMCTBaX. BpemoHocHoe mporpamMmMHOe 0OecreueHue U CrocOoObl
OopbObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHu3anusi JUYHOTO apXuBa
uHpopMmaruu. Pezepsroe konupoBanue. [laponpHas 3amura apxusa.

MudpoBanne ngaHHbIX. CUMMETpUYHBIE W HECUMMETPUYHBIC IIHQPHI.
[udper npoctoit 3amensl. [Hudp Lesaps. IMudp Buxenepa. AnroputM
mudpoBanus RSA.

TeopeTuyeckne 0CHOBbI HH(POPMATHKHU

Nudopmanus, nanasie u 3HaHus. MHPOpMAIIMOHHBIE MPOIECCH B MPUPOJIE,
TEXHUKE U OOIIIECTBE.

HenpepbiBHBIE M JTUCKPETHBIE BEJIMYMHBI U cUTHaibl. HeoO0XxoamMocTh
JTUCKpeTu3aluu uHdopmManuu, NpeaHa3HAYEHHOW UIsi XpaHEHWs, Nepenayud u
00paboTKu B HU(PPOBBIX CUCTEMAX.

JIBouuHoe KoAaupoBaHHE. PaBHOMEpHbIE M  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMM, 3alTMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
VYcnosue ®ano. [locTpoeHue OHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOUIBIO
nepeBa. Exununbl namepenust konuuectsa nHGopmanuu. AnaBUTHBIA MOAXOJ K
OLICHKE KOJIM4eCcTBa HH(OpMaLIUU.

Cucrembl cumucienusi. Pa3BépHyTas 3amuch ILENbIX U APOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3UIIMOHHOM 3amUCU  YHKCha:
KOJIMYECTBO IUGP B 3aMUCH, NMPU3HAK JEIMMOCTH YMCIA Ha OCHOBAHUE CHCTEMbI
CUMCIJIEHHSI. AJITOPUTM MEPEBOJIA LEJIOr0 YUCIIa U3 P-UYHON CHCTEMBI CUMCIIEHUS B
JECATUUHYIO. AJTOpUTM TepeBoja KOHEUHOW P-muHOll npobu B NIECATUYHYIO.
ANTOPUTM IepeBoa IEJI0r0 YHCTA U3 IECITUYHON CUCTEMbI CUUCIIeHUS B P-1uHys1o.
[lepeBoa KOHEUHOU AecsATHUHON NpoOu B P-nunyro. JIBomyHasi, BOCbMepu4Has u
HIECTHAALIATEPUYHAsI CUCTEMBI CUUCIICHHUS, CBSI3b MEXAY HUMU. AprU(pMETUYECKUE



omnepalyy B NO3WLHUOHHBIX CHUCTEMAaxX CYHUCIECHHsS. TpoWyHas ypaBHOBELIEHHAas
cUcTEMa CUUCIICHHS. [[BONYHO-AeCATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIWPOBKH.
Crangmapt UNICODE. Komupoka UTF-8. Omnpenenennie uHPpOpMAITMOHHOTO
00BEéMa TEKCTOBBIX COOOIIIEHU.

KoaupoBanne  u3o0paxkenuit. OueHka wuHPOpMaLMOHHOTO  00BEMa
rpauuecKux TaHHBIX TPU 3aJaHHBIX pPa3pelIeHUH U TITyOrHE KOAUPOBAHUS IIBETA.
[IBeToBbie Momenu. BekTopHoe komupoBanue. Dopmathbl rpaduyeckux (aiios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHGOPMAIIMOHHOTO 00BbEMA 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSIHOCTH KOJTUPOBAHUS.

Anre6pa noruku. Ilonstue BbIcKa3biBaHMs. BpickasbiBaTenbHbIE (OPMBI
(mpenukatbl). KBaHTOPHI CyII€CTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOauIbl MCTUHHOCTH. JlorMueckue BBIPAXKEHUS.
Jlornyeckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOKIECTB C MOMOLIBIO
TaOJIMI] ICTUHHOCTH. Jlornueckue onepannu 1 onepanuy Haj MHOKECTBAMH.

3aKoHbI anreOpbl JIOTUKH. OKBUBAJEHTHBIE MPEOOPa30BaHUS JIOTUYECKUX
BBIpAKCHUU. JIornueckue ypaBHEHHUs U CUCTEMBbI YPaBHEHUM.

Jlornyeckue (GyHKUMUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTUYECKHUX
GbyHKIMI OT KoJnyecTBa apryMeHToB. [1oyHbIe cucTeMBbl TOTHYECKUX (HYHKIUH.

Kanonnueckne  ¢opmbl  jormdyeckux — BelpaxkeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIE HOpPMajbHble (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »3y€MEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3zpsaaubeii cymmarop. IlocTpoeHue cxem Ha JOTMYECKUX D3JIEMEHTaX II0
3aJJTaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTUMYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbloTepa. OrpaHHMYEHHOCTH
JMana3oHa 4YHCeNl IIpU OrpPaHUYEHHHM KoJM4ecTBa paszpsaoB. IlepenosiHeHue
paspsimHON ceTku. be33sHakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWUT. J[BOMYHBIN
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[loGuToBBIE JoOTHUYEcKuE orepanuu. Jlorudyeckuit, apupMeTHUECKU W
nukinyeckuit  capuru. lludpoBanue ¢ mnoMompl0 MOOUTOBOM  omnepanuu
«uckimovaromee NJIN».

[IpencraBneHre BEUIECTBEHHBIX YMCEI B NaMATH KOMIIbIOTEpa. 3Hadalas
4acTh U MOPAJIOK uucia. JlmanazoH 3HaYeHWI BelleCTBEHHbIX yucen. [Ipobnemsl
XpPaHEHHs BEIIECTBEHHBIX WYHCEJ, CBSA3aHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BreimonmHeHune onepauuid ¢ BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK TIPH BBIYUCICHUSX.



AJITOPUTMBI U TPOrpaMMHpPOBaHME

Omnpenenenrne BO3MOXKHBIX PE3yJIbTATOB PabOTHl MPOCTEHIITNX aJITOPUTMOB
YOPaBIEHUSI WCIOJHUTEISIMU M BBIYUCIUTENBHBIX anropuTMoB. OmnpenesieHue
UCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET JaTh TPEOYEeMbIid Pe3yIIbTar.

Otanbl penieHus 3ajad Ha KomibioTepe. MHCTpyMeHTanbHBIE CpejcTBa:
TPaHCIATOP, OTIaAuuK, mpodmmpoBmK. KoMmunsaius u HWHTEpHIpeTanus
nporpamMm. BupTyanbHble MalIuHBI.

WurerpupoBanHas cpena pa3paboTku. Meroasl OTIAIKU IPOrpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmui. Otnanounsiii BeiBoA. llomiaroBoe
BBITNIOJIHEHUE TTporpamMMbl. Touku octaHoBa. [IpocMoTp 3HaueHU epeMeHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tunbl naHHBIX:
L[EJIOUYKCIICHHBIE, BELIECTBEHHbIE, CHMBOJIbHbBIE, JIornueckue. BerBnenus. CioxxHbIe
ycioBud. Luknel ¢ ycnoBuem. Lluknbel mo mnepeMeHHou. B3aumo3amMeHsSeMOCTb
pa3MyHBIX BUJIOB I1UKIOB. MuBapumant 1mukna. CocTaBieHUE IHUKIA C
MCITOJIb30BAaHUEM 3apaHee ONPENEIEHHOTO NMHBApUAHTA LIUKJIA.

JloxymeHTHpoBanue nporpamm. Mcnons3oBanue kommenTapues. Iloaroroska
ONUCAHUSI IPOrpaMMBbl U UHCTPYKIIUU J1JIs TOJIB30BaTENS.

AnropuTMBbl 00pabOTKM HATypajdbHBIX YMCEJI, 3alMCAHHBIX B MO3ULIMOHHBIX
CHUCTEMax CYHUCJICHUS: pa30MEeHUe 3amucy Yucia Ha OTACNbHbIE HUQPHI,
HAaXOXXJEHUE CYMMbI W TpPOM3BEICHUA LHU(]p, HAXOKICHUE MaKCHMAIbHOU
(MUHUMATBHON) TTUDPHI.

HaxosxaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juarnaszone. [IpencraBnenue
Yuclia B BUJIe HA0Opa MPOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIEHb.

O0paboTka JaHHBIX, XpaHAIIUXCS B aitnax. TekcToBbIe U ABOMYHBIC (DAKIIBI.
daitnoBeie mepeMennbie ((paitioBbie ykazaTenn). Utenue u3 daiina. 3anuck B (aii.

Pa3buenue 3amaun Ha moazanauu. [loanporpamMmel (pouenypsl U QYHKIUN).
Pexypcusi. PexypcuBHble 00BekThl ((ppakTansi). PexkypcuBHBIE HpoLEaypbl H
dbynaknuu. Mcrionp3oBaHne cTEKa JIsl OpraHU3alliid PEKYPCUBHBIX BBEI30BOB.

Hcnonp3oBaHne CTaHIApTHOW OWOTUOTEKH SI3bIKA MPOTPAMMHUPOBAHUS.
[Monkmtouenne  OMOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENICH.
MonynbHbIM NPUHIUIT TOCTPOEHUS TPOrPAMM.

Uucnennsie MeToibl. TouHOE U NpUOIMKEHHOE pellieHus 3a1aun. YuciaeHHbie
METOJbl PELICHUS] ypaBHEHUU: MeToj mepedopa, METO]l MOJOBUHHOTO JEJICHUS.
[Tpubnk€HHOE BBHIYKMCIICHUE JIMH KPHUBBIX. Berumcienwe miomazneit ¢uryp c
MOMOIIIbIO YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJBbHUKOB, METOJ TpAaIeLuii).
[Touck wmakcumyma (MHHUMyMa) QYHKIIMA OJHOM TIEPEMEHHOW METOJI0M
MOJIOBUHHOTO JICTICHHUS.



OOpaboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIHMHM — sI3bIKa
IPOTrPaAaMMUPOBAHUS JJIsI 0OPaOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA IIOSBIEHUA CHUMBOJA B CTPOKE,
pazOueHne CTPOKHU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, ITOMCK MOJACTPOKUA BHYTPH
JTAHHOW CTPOKH, 3aMEHA HAUJEHHOM MOJACTPOKHU Ha IPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOPOM aj(aBuUTE, yIOBIECTBOPSIONUIMNX 3aJaHHBIM OrPAaHUYCHHUSM.
[Ipeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENBHOCTH 4YHCeNl. Bbluncienne 0000mEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MACCUBA WJIU YUCJIOBOW MOCIEA0BATEILHOCTH (CYMMBI,
MPOU3BEJEHUS, CPEIHEr0 apu(MEeTUYeCKOro, MUHUMAJIbHOTO U MaKCHUMaJIbHOTO
JJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33JJaHHOMY YCIIOBHIO).
JIvHEeNHbIN MOKUCK 33JaHHOTO 3HAYCHHS B MACCHBE.

CoptupoBka 0HOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJl BbIOOpa, COPTUpOBKA BcTaBkamu). COpPTUPOBKA CIUSHUEM.
brictpas coptupoBka maccuBa (amroputm QuickSort). /IBomuHbI TOHMCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIByMepHBIE MacCUBbI (MaTpHilbl). AJTOPUTMBI OOpPabOTKH JIBYMEpPHBIX
MAaCCHBOB: 3aII0JIHEHHE JBYMEPHOI'O YMCIOBOTO MACCUBA MO 3aIaHHBIM ITPAaBUIIAM,
MOKMCK AJIEMEHTa B IBYMEPHOM MAacCCHBE, BBIYHCIEHUE MaKCUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IE€PECTAaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOI'0 MacCHBa.

HNudopmManuoHHbIE TEXHOJIOT U

TekcToBeIil mporieccop. PemaktupoBanue u (opmarupopanue. I[IpoBepka
opporpapuun u rpammatuku. CpeicTBa IMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcnonp3oBanue — ctuieil.  CTpyKTYypUpPOBAaHHBIE  TEKCTOBBIE
nokyMeHTel. CHocku, ornaBieHue. KomnexkTtuBHas paboTa C JOKyMEHTaMH.
NHCTpyMEHTBI pelieH3UpOBaHUs B TEKCTOBBIX Mpoleccopax. O0ayHble CEpBUCHL.
Henoras nepenucka. Pedepar. [IpaBuia nuTupoBaHuss HICTOYHUKOB U 0(DOpMITCHUS
oubnuorpaduyeckux ccbulok. OdopmiieHHe CrucKa JTUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TeXHMYECKHe CpencTBa BBOJA TEKCTA.
CriennanM3upoOBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33JaYM aHajlv3a JaHHBIX: IPOTHO3UPOBAHUE,
Kiaccudukanums, Kiactepusanus, aHanu3 OTkJIoOHeHuH. IlocnenoBaTenbHOCTD
pelieHus 3a7ad aHajn3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHCTKA U OLEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHUE MOJEINHU, MPeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allvsl TaHHBIX, HHTEPIPETAUSA pe3ysbTaToB. [IporpammHubie cpencTBa u
MHTEPHET-CEPBUCHI JJi1 00paOOTKU M MPEACTABICHUS JTaHHbIX. boJblue naHHbIe.
MaivaHoe o0ydenue. MHTeeKTyaabHbIN aHalu3 TaHHBIX.



AHanu3 JaHHBIX C MOMOIIBIO JEKTPOHHBIX Ta0nuil. Buryucienue cyMmsl,
cpenHero apupMeTHIecKoro, HaubObIIEr0 (HAMMEHBIIETr0) 3HaYSHHS JUana3oHa.
Boruncnenue kosgduurenta Koppensuuu IBYX psanoB JaHHBIX. [locTpoenue
CTOJIOYATBIX, JUHEHWYAThIX M KpyroBbix jauarpamm. Iloctpoenue rpadukos
dbyukuuid. [Togbop MuHUK TpeHaa, pellieHne 3a1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pelIeHHE YpaBHEHHM ¢ TOMOUIbI0 TOA0O0pa mMapameTpa.
OnTuMu3anys Kak NOMCK HAWIYyYIIEero peleHus B 3aJaHHbIX yciaoBusx. LleneBas
byHkuus, orpanrndeHus. JIokanbHbIe U r100a1bHbI MUHUMYMBI 1IEJIE€BOM (DYHKIIUU.
Pemenue 3a1a4y onTUMHU3aUU C TOMOUIBIO 3JIEKTPOHHBIX TAOIUII.

11 KJIACC

Teopernyeckne 0CHOBbI HHPOPMATHKH

TeopeTnueckue mMOAXOAbI K OIEHKE KOJMuecTBa HH(MOpManuud. 3aKoH
annutuBHOCTH MH(popManmu. dopmyna Xaptnu. MHpopMmanus u BeposSTHOCTS.
®opmyiia llleHHoHa.

Anroputmbl  ckatust naHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. AropuT™mBbl CKaTus JaHHBIX C TOTEPSIMU. Y MEHbIIICHUE TTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Ujien anroputmos cxkarus JPEG, MP3.

CkopocTh Iepefaud JaHHBIX. 3aBHCHUMOCTb BPEMEHM IeEpeladd  OT
MH(POPMALIMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHana cBs3u. IIpuuumnbl
BO3HMKHOBEHHUS OIIMOOK mpu nepenadye JaHHbIX. Koapl, mMo3BosIOMINE
OOHapyXHBaTh M HCIPABIATh OLIMOKH, BO3HUKAIOIIME NpPU IEpenaye JaHHBIX.
Paccrosiune Xsmmunra. Koguposanue ¢ nopropenrem 0utoB. Koabsl X3MMHuHra.

Cucrembl. KoMmMnoHeHTBI cuCTEMBI M HUX B3aumozeucTBue. CHUCTEMHBIN
addekrt. Ynpapienue kak nHGopMamoHHbIi nporecc. OOpaTHas CBs3b.

Mopenu u monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOJAEIH
MOJIETIUPYEMOMY OOBEKTY WJIM TpoLeccy, 1eau moaenupoBanusa. Dopmanuzanus
NPUKJIAIHBIX 33]a4.

ITpencraBieHue pe3yabTaTOB MOJECIUPOBAHMS B BUAE, YAOOHOM Ui
BOCHPUATHUS YesIoBEeKOM. I'paduueckoe npeacTaBieHUe JaHHbIX (CXEMbl, TaOJIULBL,
rpaduxm).

I'padbi. OcHoBHbie noHsSTHS. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpUL] CMEXHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXKHOCTH. Pemenne
AITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHalIu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IIYTH MEXAy BeplIIMHaMu rpada, OmpelereHue KOoJU4ecTBa
pa3IMYHBIX MyTeH MEXy BEpUIMHAMYU OPHUEHTHPOBAHHOTO allUKINYECKOro rpada).

JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00xoma mepesa.
ITpencraBieHne apupMeTHUECKUX BBIpAXKEHUN B BUAE AepeBa. JMCKpeTHbIE UTPBI
JIBYX UTPOKOB ¢ TIoyiHOM nHbopmanuei. [loctpoenue nepesa nepedopa BapuaHTOB,



OMKMCAHMUE CTPATETHH UTPHI B TAOIMUYHON (opme. BBIUTpHINIHbIE U TPOUTPHILIHBIC
ITO3ULMHU. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOro HMHTeJieKkTa. CepBHCHI MAIIMHHOIO IMEpeBoAa U
pacrnio3HaBaHMs yCTHOM peun. KorHutuBHbIE cepBUCHL. MeHTU(UKaLNA U TOUCK
U300paKeHUH, pacro3HaBaHUe JIMLI. CamooOyuatoiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosib3oBaHMe METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4aroumx cucremax. Vcmoib30BaHne METOA0B
MCKYCCTBEHHOTO MHTEJJIEKTa B poboToTexHuke. MuTepHeT Bemei. [lepcnekTuBsbl
Pa3BUTHS KOMITBIOTEPHBIX MHTEJUIEKTYyaIbHBIX CUCTEM. HellpOHHBIE CETH.

AJITOPUTMBI H IPOrPaAMMHPOBaHUE

dopmanm3anys MOHATUA anroputMa. Mammza TelOpHHra Kak yHUBEpCaJbHAs
Mozenb Beruucnenuu. Tesuc Yépua—TwropuHra.

O1eHKa CII0OKHOCTH BbIUMCICHUM. Bpems paboThl U 00bEM HCIIOIB3YEMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OreHka
ACUMIITOTHYECKOM  CJIOKHOCTH  aJrOPUTMOB. AJITOPUTMBI  [TOJMHOMHAIBHON
cnoxHocTu. [lepebopubie anroputmsl. [Ipumepbl pa3nuyHbIX aJrOpUTMOB PEIICHUS
OJIHOM 3aJja4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpoCTBIX 4uCENn B 3aJaHHOM JWAIla30HE€ C IOMOIIBIO aIropuTMa
«pemiero DparocheHar.

MHoropa3psigHbie LENbIe Yncia, 3aJa4u JIMHHON apu(METUKH.

CnoBapu  (accolMaTWBHBIE MAaCCHUBBI, OTOOpaXeHWs). XdII-TaOJIHIIBI.
IToctpoenue andaBUTHO-4ACTOTHOTO CIIOBApPs JIs 33JaHHOI'O TEKCTA.

Crexu. AHamu3 NpPaBWIBHOCTH CKOOOYHOTO BbIpaXXEHUs. Bpluucnenue
apu(pMETUYECKOr0 BBIPAXKEHUS, 3aIIMCAHHOTO B TOCTPUKCHON (hopMme.

Ouepenu. Mcnosib30BaHUE OYEPENH 11 BDEMEHHOIO XPAaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHpPOBaHHOIrO rpada. KomuuecTBo pa3iavyuHbIX
nyTel MeXAy BEpIIMHAMU OPUEHTHPOBAHHOIO ALMKIMYECKOIro rpada. AIropurm
JIeHKCTPBL.

Hepesbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHume aepeBa s 3aaHHOTO aApPUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmel o0xoja Jepesa. Vcnonp3oBaHue cTeka U
ouepenu A1 00Xo/a epeBa.

JIlnHamMu4eckoe NOpOrpaMMHMpPOBAHME KaK METOJA peueHus 3aaad ¢
COXpPAaHEHUEM NPOMEKYTOUYHBIX PE3YyJIbTaTOB. 3aJlayd, pellaeéMbleé C MOMOUIBIO
JUHAMHYECKOTO IPOrPaMMHUPOBAHUSA: BBIUMCICHHE PEKYPCUBHBIX (YHKIIU,
IIOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMU3ALINN.

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM INPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccel. CBoMCTBA M MeTO/bl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAJU3.



Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IOAXOA.
WNukancynsnus, HacleI0BaHue, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTEpdeiica
10J1p30BaTeNs. MIcronb30BaHue TOTOBBIX YITPABISIEMBIX YJIEMEHTOB ISl HOCTPOCHUSI

uHtepdeiica.
O0630p  s3pIKOB  TporpammupoBaHus.  [loHatme o  mapaaurmax
IPOTrpaMMHUPOBAHMUS.

HNudopmManuoHHbIE TEXHOJIOT U

Oranbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOTO  MOJEIMPOBAHUA: ITOCTAHOBKA
3ajaud, pa3paboTka  MOJENM, TECTUPOBAHUE  MOJENH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOJICIUPOBAHUSL.

JuckpeTusanusi Tpud MaTeMaTUYECKOM MOJICTMPOBAHUM HEMPEPHIBHBIX
npoliieccoB. MonienupoBanue qBuxKeHus. MoaenupoBaHue OMOJIOrMYECKUX CUCTEM.
MaremaTuyeckrue MOJEIM B DKOHOMHKE. BBIYMCIUTENBHBIE 3KCIIEPUMEHTHI C
MOJIEJISIMU.

OOpaboTka pe3yabTAaTOB SKCHEpUMEHTa. METoI HaMMEHBITNX KBaJpPaTOB.
OneHka YHCIOBBIX TAPaAMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHoctHpie  Momenu.  Meroasl Monte-Kapno.  MMmuTtanmonHoe
MozenrupoBanue. CUCTEMBI MACCOBOTO OOCTYKMBAHUSI.

Tabmuunbie (pensiMoHHBIE) Oa3bl MaHHBIX. Tabnmuia — mMpeacTaBiICHUE
CBeJlcHMI 00 OMHOTHIHBIX oOBbekTax. Ilone, 3ammch. Kmrou tabmmipel. Pabora ¢
roroBoil 0a3oil naHHbIX. 3anojHeHWe Oa3bl JaHHbIX. [louck, copTUpoBKa u
bunbTpalMs TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruucnsiempie moss B 3ampocax.

MHuoroTtabnuunbie 0a3bl JaHHBIX. THIBI CBA3EH Mex My Tabauiamu. BaemHui
kJto4. [{enoctHOCT 6a3bl TaHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

NuaTepHeT-tipunoxenus. [IoHsITHE O CEpBEPHON U KJIMEHTCKOW YacTsaX CauTa.
TexHoIoruss «KJIUEHT — CepBEP», €€ TOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML u xackamupix Tabmuir cruied (CSS). Cuenapum Ha si3pike JavaScript.
®dopmbl Ha BeO-CTpaHHULIE.

PasmMemenue BeO-caiiToB. Ycimyra XxocTuHra. 3arpyska (aiyioB Ha cailT.

BBoa u300pakeHuii ¢ MCMOJIB30BAHMEM PAa3IUYHBIX LUQPPOBHIX YCTPOUCTB
(mudpoBeIx (poToanmapaToB U MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB U JAPYTHUX
yctpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcriektuBbl.  I'mcrorpamMma. Koppekuus  ypoBHEH, KOpPpPEKIMS  IBETA.
OOecuBeurBaHUE I1BETHBIX M300pakeHui. Perymb. Pabora ¢ obmactsamu.
OUIbTPHI.



Mmuorocnoitusie n3o0paxkenusi. TekctoBble ciou. Macka cnos. Kananbl.
Coxpanenue BbiaeneHHOM obnactu. [loaroroBka miumoctpamuii 1j1st BeO-cailToB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnas rpaduka. IlpumutuBbel. V3MeHeHHE TOpsAKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpussie. @opmMaTbl BEKTOPHBIX
pucyHkoB. Mcnionp3oBanue KOHTYpOB. BekTopusalius pacTpoBbIX H300paxeHHI.

[TpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mojelield. CeTouHbIe
mozaenu. Marepuanel. MopenupoBaHuE MCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHOoJ0ruu (3D-npunTepsl). [loHATHE O BUPTYaIbHOM peaibHOCTH U
JOTIOJIHEHHOM PEasIbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ PE3yNbTaThl  OTPAXKAIOT TOTOBHOCTh M  CIOCOOHOCTH
00ydJaromuXcsi PYKOBOJICTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH TO3HIIHEH
JMYHOCTH, CHCTEMOH IIGHHOCTHBIX OpHUCHTAIMHA, TO3UTUBHBIX BHYTPESHHUX
yOeXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHUHCKOTO
oOIecTBa, pacuIMpeHre KU3HEHHOTO OMBITa M OMbITa JEATEIILHOCTH B MPOIECcCe
peanm3ani  CpeACTBaMHU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBlICHUI
BOCTIMTATEILHON JCSATCILHOCTH.

B pesynpraTte wusydeHuss wHGOpPMATHKA Ha YpPOBHE CPEAHETO OOIIETO
obpasoBanus y oOydarorierocs OyayT cOpMHPOBAHBI CICTYIONINE JTNYHOCTHBIC
PE3YIIbTATHI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
¥ TPaBOMOPS/IKA, COOJIOICHHE OCHOBOIOJIATAIONINX HOPM HWH(GOPMAIIMOHHOTO
npaBa U UHGOPMAITMOHHON OE30I11aCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HJCOJOTHU DKCTPEMH3Ma, HAIMOHAIHU3MAa,
KCeHOGOOWH, MUCKPUMHUHAIMU TIO0 COIMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAITMOHAJIBHBIM IIPU3HAKAM B BUPTYAIBHOM IPOCTPAHCTBE;

2) MATPUOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOE OTHOIIIEHNE K UCTOPHUUECKOMY HACTIEANIO, TOCTIKEHUsIM Poccnn
B HayKe, NCKYCCTBE, TEXHOJIOTUSX, IOHUMaHNe 3HaYeHUsI MHPOPMATUKH KaK HAYKH
B KU3HH COBPEMEHHOTO O0IIEeCTBa;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpHEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas OCTETUKY HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATh Pa3UYHBIE BHUABI HCKYCCTBA, B TOM YHCIE
OCHOBaHHOTO Ha MCIOJIb30BAaHUY WH(POPMAITMOHHBIX TEXHOJIOTHIHA;

S) pu3u4ecKOro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh  3JI0POBOTO M 0Oe€30mMacHOro  o0paza  KHU3HH,
OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3/IOPOBBIO, B TOM YHKCIIE 3a CYET COOTIOICHUS



TpeOoBaHUN  0e30mMacHOM  HKCIUTyaTallid  CPEACTB  HMH(MOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYECKOW W COIMAIBHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BEITIOJTHATH TaKYIO JIESITCIIBHOCTB;

uHTepec K cdepam MNpoPecCHOHATbHON JAEATeTbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHMEM MW WH(DOPMAIMOHHBIMUA TEXHOJIOTHUIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HMH()DOPMATHKH M HAay4YHO-TEXHUYECKOTO
nmporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oynmymield mpodeccuu u
peann30BhIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEU KHU3HU;

7) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

OCO3HaHHE TJI00ATBHOIO XapakTepa SKOJIOTMUYECKHUX MpoOJeM W MyTed HX
pelieHus, B TOM 4YuclIe C Y4€TOM BO3MOXKHOCTEM HMH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKd, JOCTIDKEHUSM HAYYHO-TEXHHYECKOTo Iporpecca Hu
OOLIECTBEHHOMN MPAKTUKH, 32 CUET MOHUMAHUS POJIM UH(POPMALIMOHHBIX PECYPCOB,
UHPOPMAITMOHHBIX TPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHIX
udpoBoii TpaHchopmariu MHOTHX cdep )KU3HH COBPEMEHHOTO 00IIIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOUW JEeSTENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M UCCIICIOBATEIBCKYIO JAEATEIPHOCTh HHIUBUIYATHHO U B TPYIIIIC.

B mporuiecce nocTrkeHus: IMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS MPOTPaMMBbI IO
UHPOpMATUKE y OOYYaIONIMXCs COBEPIICHCTBYETCS AMOIMOHAIBHBIN MHTEJUICKT,
IpenoiararoImi chOpMUPOBAHHOCTH:

CaMOpEryJIMpOBaHMs, BKIIOYAIOLIEIO CAaMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONICH CTPEMIICHHE K JTOCTIDKEHUIO eI U
yCIexy, ONTHUMHU3M, WHHUIIMATUBHOCTh, YMEHHE ICHCTBOBATh, MUCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHUE
JIPYTHX, YYUTBIBaTh €T0 TPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAanBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe wu3yueHUs HWHPOPMATHKHA HA YpPOBHE CpPETHETO OOIIero
obpazoBaHusi y oOyuaromierocss OyayT chOOpPMHUpPOBaHBI MeETaNpPEIMETHbBIC
pE3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YUYCOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE yYHUBEPCAIbHBIC y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
yYHHUBEpCaJbHbIe Y4eOHBIC NEWCTBUS, PETYIATHBHBIC YHHBEpPCAJIbHBIC YUECOHBIC
JEHCTBHS, COBMECTHAS IEATEIHHOCTb.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIe /1eiicTBUS

1) 6a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENILHO  (hOpMyNIHpOBaTH W aKTyaJU3UpOBaTh  MpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBCHHBIH MPU3HAK WJIM OCHOBAHWS ISl CpPaBHCHUS,
Kiaccudukanuy u 00001IeHNUS;

OTpEACNATh IIeNI JEATEIHHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPHH UX
TOCTHKCHHSI,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIHTATOB
EJISIM, OTICHUBATh PUCKHU TIOCIIEACTBUM e TEIbHOCTH,

KOOPJIMHUPOBATH M BBITIOIHATH pa0OTY B YCIOBUSAX PEATbLHOTO, BUPTYAILHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIE0BATEILCKON M MTPOCKTHOM IESITEIIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOJieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TTOUCKY METOJIOB PEIIECHUS MTPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB TIO3HAHMSI,

OCYIIECTBIISITh PA3IUYHBIC BHUJIBI JEATEIHHOCTH IO TIOJYYEHUIO HOBOTO
3HAHMS, €r0 WHTEPIpeTalny, MPeoOpPa3OoBaHUI0 W MPUMEHECHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHCJIE TPH CO3JaHWU YYEOHBIX U COIMAIBHBIX
IPOEKTOB;

(GbopMUPOBATh HAYYHBIA THUI MBIIUICHUS, BIaIeTh HAYYHOW TEPMHHOIOTHEH,
KITIOYEBBIMH MTOHATHSIMH H METOJIaMU;

CTaBUTh U (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;



BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PelIeHuUs, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

aHATM3UPOBATh IOJlyYEHHBIE B XOJE pEIICHUs 3a7aud  pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYILECTBIIATH IEJIEHATIPABICHHBIM IMMOMCK IepeHoca CPEACTB U CIOCOOOB
JecTBUS B MPO(PECCUOHATIBHYIO CPEey;

yMETh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M IMPAKTHUYECKYI0 00JacTu
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBbIE WEH, MpeAsiaraTh OpUTrHHaNbHbIE MOAXOJbl U PELICHuS,
CTaBHUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

BJIa/IETh HaBBIKAMH MOJy4YeHUsI HHPOPMAIIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYHIECTBJIATH  TOWCK,  aHANIMW3, CHUCTEeMAaTH3alUil0 U
MHTEpIpeTanio HHPOPMAIMK PA3TUYHBIX BUA0OB U (POpPM NpeCTaBICHUS;

co3/laBaTh TEKCThl B pazIMYHBIX (Qopmarax ¢ y4€éTOM Ha3HAUYEHUS
uHbOpMallMl W LEJIeBOW  ayAUTOpPUM, BBIOMpas ONTHUMAIbHYIO (opmy
IPEJICTaBICHUS U BU3yaIU3alli;

OLIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMauu, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TE€XHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a11a4 ¢ cOOI0IeHIEM TPEOOBaHUI 3PTrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeHHsl, MPaBOBbIX U 3TUYECKHMX HOPM, HOpPM HH(POPMAIMOHHOM
0€e30ITaCHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAaclO3HABaHMS M 3alIUTBl  MHPOpMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA

1) oOmenme:

OCYILIECTBIIATH KOMMYHHKAIIMH BO BCEX cepax KU3HH;

pacro3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHHS, IOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, PAcloO3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CHUTYallMd U
cMsr4aTh KOHQIUKTHL;

BIAJETh  pa3IMYHBIMU  croco0amMu  OOIIEHUS M B3aUMOJCHCTBUS,
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIUH;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATEJbHOCTD:

IOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaJIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)X/I0Tr0 WieHa KOJIJICKTHBA;

OpUHUMATh 1[EJIHM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh ACWCTBUS MO MX JOCTH)KEHHUIO: COCTABIIATH IJIaH JCHCTBUH,
pacrpeneisaTh poju ¢ y4E€TOM MHEHHUH YYacTHHUKOB, OOCYXXIAaTb pe3yJbTaThl
COBMECTHOH paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYaCTHHKA KOMAH bl B OOIIHIA
pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh MM C TO3UIMUA HOBH3HBHI,
OpPUTHHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

1) camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIEC 3aJ]a4ll B 00pa30BaTEIIbHON
JEATEIbHOCTH U KU3HEHHBIX CUTYalLIHSIX;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEUICHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYalLlUsM;

pacmupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3
pelIeHuE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pasHbBIX O0JacTAX 3HAHWM, TOCTOSHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJNbTATOB U



OCHOBaHHUM, UCIOJIB30BaTh MPUEMBI peIeKCUU i1 OLEHKH CHUTYyallH, BhIOOpa
BEPHOT'O PELLEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToB
NESTEIIbHOCTH.

3) npuHATHSA ce0s U APYTHUX:

IPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIU3e pe3yJbTaToB
NESITEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OIINOKY;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYrOro YeIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnpomecce usyuenuss kypca uHPOpMATHKU yriayOn€HHOro ypoBHs 6 10
K1acce 00yJaronMMHuCs Oy TyT JOCTUTHYTHI CICIYIOIINE MTPeIMETHBIC Pe3yIbTaThl:

BJIQJICHHE TIPEICTaBICHUSAMH O PO WH(POPMAIMM W CBA3AHHBIX C HEH
MPOIIECCOB B TPUPOJE, TEXHUKE M OOIIECTBE, MOHATHUSMU «HHGOPMAIIHS,
«UH()OPMALIMOHHBIN TPOLECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBD», «CUCTEMHBIN
s dexTy, «uHDOopMaIIMOHHAS CHUCTEMAaY, «CUCTEMa YIIPABICHUS»;

BJIQJICHNE METOJaMH TMoucka wuHpopmammu B ceTd VHTEpHET, yMeHHe
KPUTHUYECKH OIICHUBATh HH(POPMAIIHIO, TOYICHHYIO U3 ceTH MHTepHET;

YMEHHE XapaKTepu30oBaTh OOJbIIME JaHHbIE, MPUBOAUTH IPUMEPHI
UCTOYHUKOB MX TMOJY4YEHUs] W  HampaBlE€HUS  HCIOJIb30BAHUS, yMEHHE
KJIaCCU(UIIMPOBATh OCHOBHBIC 3aJaud aHalu3a JaHHBIX (TIPOTHO3UPOBAHHME,
KJIacCu(UKaIus, KJIaCTepU3aIlus, aHaIIN3 OTKJIOHCHH ), MOHUMATH
MOCJIEI0BATEIBHOCTD PEIICHUS 3a/1a4 aHAIN3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KadyecTBa MJaHHBIX, BHIOOp W/WIM TOCTPOCHHUE MOJIEINH,
npeoOpa3oBaHue JAHHBIX, BU3yaIU3allysl TaHHBIX, HHTEPIPETalus pe3yIbTaToB;

MOHMMAaHHWE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA H (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIBHBIX KOMITBIOTEPOB, TEHICHIIMA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHII;

BJIa/ICHWE HaBbIKAMHU padOThl C OMEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJIaMH POTPAMMHOT0 00ecTiedeHHs sl pEIICHUs yueOHBIX 3a/1a4 10 BEIOpaHHOM
CHEeIHAIN3AINH;

HAJIMYUE TIPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ALNN U (YHKIIHOHUPOBAHHS KOMITBIOTEPHBIX
ceTeil, 00 0OWMX NpUHLUIAX Pa3pabOTKH W (PYHKIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHUM;



MOHMMAaHHE YTPo3 HH(POPMAIIMOHHOM 0€30MMaCHOCTH, UCIIOIb30BAaHIE METOOB
U CpEACTB MPOTHUBOACUCTBUS TUM YIrpo3am, cOOJo/IeHne Mep Oe30macHOCTH,
IPEIOTBPALIAIONINX HE3aKOHHOE pacCHpOCTPAHEHUE MEPCOHANbHBIX JAHHBIX,
cobiofieHne TpeOOBaHUN TEXHUKU OE30MAaCHOCTHM W TUTHEHBI IpU padoTe ¢
KOMITBIOTEPAMHU U JPYTUMHU KOMIIOHEHTaMHU LU(PPOBOro OKPY>KEHHsI, [IOHUMAHUE
IIPABOBBIX OCHOB MCIOJIb30BAaHUSI KOMITBIOTEPHBIX MIPOrpaMM, 0a3 TaHHBIX U PaOOTHI
B cetu MHTEpHeT;

NOHMMAHUE OCHOBHBIX MPUHILMUIOB JUCKPETU3ALMH PA3JIMYHBIX BUJOB
uHdopMaIuK, YyMEHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpaduyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJIaHHBIX MapaMmeTpax JAUCKPETH3allUU,
YMEHHE ONPEENIATh CPETHIOI CKOPOCTh NMEPEIauu JaHHBIX, OLIEHUBATh U3MEHEHHE
BpEMEHH Tepefadyd MpUd HU3MEHEHWH HWH(OPMALMOHHOTO 00BbEMA MNaHHBIX U
XapaKTEPUCTHUK KaHAaJa CBA3Y;

YMEHHUE KCIOJIb30BaTh MPU PEUICHUU 3a/1a4 CBOWCTBA MO3UIMOHHOW 3aIucu
Yycell, AITOpPUTMa MOCTPOCHUS 3aIIMCH YKCiIa B TO3UIIUOHHON CUCTEME CUMCIICHUS
C 33/IaHHBIM OCHOBAHHMEM M MOCTPOEHUS YUCIA MO CTPOKE, COJAEprKalleil 3amuch
ATOTO YKCJIA B MO3UIIMOHHON CUCTEME CUMCIICHUS C 3a/IaHHBIM OCHOBAaHUEM, YMEHHE
BBITIOJIHATH apU(PMETUUECKHUE ONepallii B O3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBINOJHATH MPe0Opa30BaHUs JIOTHUECKUX BBIPAXKEHUH, HCIOIB3YS
3aKOHbl ajareOpbl JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIpAXKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOM HOpPMAaJIbHBIX (hOpMax MO 3a/laHHOM Tadiuiie
UCTUHHOCTH, HCCJIEA0BAaTh 00JIACTb MCTUHHOCTH BBICKA3bIBAHUS, COJEPKAILIETO
NepeMEHHBIE, PEIATh HECI0XKHbIE JJOTUYECKUE YPABHEHUS U CUCTEMbl YPaBHEHUM;

NOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3amucCh YKMCEN B MO3UIMOHHON CUCTEME CUUCIICHHUS, HAXOXICHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JMarna3oHe, 00padoTka MHOTOPa3psAHBIX IENIbIX
YHUCeJl, aHAJIM3 CUMBOJIbHBIX CTPOK U JPYTHUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHUE ONpPEAesATh CI0XHOCTh HM3Yy4aeMbIX B Kypce O0a30BbIX alFOPUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHUPOBKA MAacCUBa, MepeOOpHbIE
QITOPUTMBI, TBOWYHBIA TOWCK) W MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
PA3HOU CIIOKHOCTH JUIsl PELICHUS OHOU 3a7a4H;

BJIJICHUE YHUBEPCAJIbHBIM SI3bIKOM MPOTPAMMUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussMH O O0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIPaBIISIONINE
KOHCTPYKLMH, YMEHHE OCYLIECTBIATH AaHAIU3 MPEAJIOKEHHOW MpPOrpamMMBbl:
ONPENENATh Pe3ynbTaThl padOThl MPOrPaMMbl MPU 33JAHHBIX MCXOAHBIX JAHHBIX,
ONpEeNENsaTh, NPU KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX
pe3yibTaTOB, BBIABISATH JIaHHBIE, KOTOPhIE MOTYT NMPUBECTU K OIMIMOKE B padoTe
porpaMMmel, GOpMyIHPOBATh MPEAJIOKEHUS M0 YIYUILIEHUIO TPOrPaMMHOTO KOJa;



YMEHHE CO3[aBaThb CTPYKTypUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPAIIMOHHBIE MATEPHAIIBI C UCIIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

YMEHHE UCTIOJIL30BaTh 3JICKTPOHHBIC TAOIUIIBI AJIs1 aHAIIN3A, TIPEICTABICHUS 1
00paboOTKK JaHHBIX (BKIIIOUAs BBIYMCIECHUE CYMMBI, CPEIHETO apu(METHIECKOrO,
HAauOONbIIET0O ¥ HAUMEHBIIEr0 3HAYCHWH, pELICHHEe YpaBHEHUH, BBIOOp
ONTUMAJIBLHOTO  pEeUIeHHs, MoAOOp JMHUU  TPEHJa, pelIeHHue  3ajad
MIPOTHO3UPOBAHUA).

B mpomecce m3ydeHus kypca MHPOpPMATHKU YriIyOJ€HHOTO ypoBHS 6 11
K1acce 00yJaromuMHuCs Oy TyT JOCTUTHYTHI CIEIYIOIINE MTPEIMETHBIC Pe3yIbTaThl:

YMEHHE CTPOUTHh HEpPaBHOMEpHBIE KObl, JOIMYCKAIOUIMEe OJHO3HAUYHOE
JEKOAUPOBaHUE COOOIIeHNH (TpeduKCHBbIE KOABI), HCIOJNb30BATh MPOCTEHIIINE
KOJbI, KOTOPBIE MO3BOJIAIOT OOHAPYKUBATh U WUCIIPABIATH OMIMOKH MPHU TIepeaade
JaHHBIX, CTPOUTH KOJ, OOECIEeYMBAIONINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOILEHUs MPH HU3BECTHOM YacTOTE CHUMBOJIOB, MOSCHSATH NPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pelllaTh aJFTOPUTMHUECKHUE 33aJaud, CBSI3aHHbBIE C aHATU30M rpados
(32124 MOCTPOEHUS ONTUMAIBHOTO IyTH MEXAY BEpIINHAMU Tpada, onpeacIeHus
KOJIMYECTBA  PA3MUYHBIX TyTed MEXIy BepIIMHAMH OPHEHTHUPOBAHHOTO
AlIMKJIMYECKOTo rpada), yMeHune UCoIb30BaTh JEPEBbs IPU aHATIU3€E U IOCTPOECHUHN
KOJIOB U ISl IPEJCTABIICHUSI apU(PMETHUECKUX BBIPAXKECHUM, MPU pelIeHUH 3a7a4
MIOWCKA M COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY aJTOPUTMY,
paspabaTbIBaTh 1 00OCHOBBIBATH BBEIUTPHIIIHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaThiBaTh W pEATM30BBIBATH B BHUIE MpOrpaMM 0a3oBbIC
aJITOPUTMBI, YMEHHUE HCIOJIb30BAaTh B MPOTrpaMMax JAaHHbBIC Pa3IUYHBIX THUIIOB C
yu4€TOM OTpaHMYEHU Ha TUana3oH UX BO3MOXKHBIX 3HAUCHUU, MPUMEHITH MpPH
pEIICHNN 3a/1a4 CTPYKTYPhI JaHHBIX (CIIHCKH, CIIOBapH, CTEKH, OYEPEH, IEPEBH),
UCTIONb30BaTh 0a30BbIe OMEpallid CO CTPYKTYypamMH JaHHBIX, HPUMEHATH
CTaHJApTHBIE U COOCTBEHHBIE MOAMIPOTPAMMBI JJIs1 00paObOTKM YUCIIOBBIX IAHHBIX U
CHUMBOJIBHBIX CTpPOK, HCIIOJIb30BaTh MpH pa3paboTke MporpaMMm OHOIMOTEKU
MOAMPOTPaMM, 3HaTh (YHKIIMOHAIBHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpebl pa3paboTKU, YMEHHE UCIIOIb30BaTh CPEICTBA OTIAIKH IPOrpaMM B
cpelie MporpaMMHUPOBaHUs, YMEHHE JOKYMEHTHUPOBAThH IPOTPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMILIBL;

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMU O 0a3aX TaHHBIX, UX CTPYKTYpE, CPEICTBAX
co3/laHusl U pabOThl C HUMHU, YMEHHUE MCIOJIb30BaTh TAOJWYHBIE (PENISIIMOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3aIpPOCHl B 0a3ax NAaHHBIX, BHITIOJHATH COPTUPOBKY H
MOUCK 3amuceld B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyr 0a3y JaHHBIX) U
CIPaBOYHBIEC CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MaTeMaTUYECKUE MOJIENN AJIs aHalln3a
00BEKTOB U MPOIECCOB: (HOPMYIUPOBATH LIETb MOACTUPOBAHUS, BHIITOJIHATD aHAIIN3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OICHHUBATh COOTBETCTBHE
MOJICTI MOJICJIMPYEeMOMY OOBEKTY WM TIPOIECCY, MPEACTaBIATh PE3yJIbTaThl
MOJICTTUPOBAHUS B HATJISTHOM BUJIC;

YMEHHE OpraHU30BBIBATh JMYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3JIMYHBIX CPEACTB LHQPPOBBIX TEXHOJOTHM, MOHUMAaHHE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MHQPPOBBIX
00pa30BaTeNbHBIX CEPBHUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH U OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHH HMCKYCCTBEHHOTO WHTEJUICKTa B PA3IMYHBIX 00IaCTsIX,
HAJIMYUE TMPEJCTAaBICHUM O Kpyre peuiaeMblx 3aJad MAalIMHHOTO OOydYeHus
(pacno3HaBaHusl, KjJacCU(PUKAIIMU U MPOTHO3UPOBAHUS) HAJTUYUE MPEACTaBICHUN
00  HWCHONB30BaHWU  MHPOPMAIIMOHHBIX  TEXHOJOTHMA B pa3jMYHBIX
npohecCHOHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontponbnbsie  IlpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pasznea 1. llndpoBasi rpaMOTHOCTH
11 KomMmiberotep - yHHBEpCaIbHOE YCTPOUCTBO 6
’ 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHue
1.3 KomnbrorepHeie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazneny 24
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATUKH
[IpeacraBnenue napopmanuu B
2.1 per bopvan 19 2
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Kommnbrorepnas apudmernka 7 1
Uroro no pazaeny 40
Pazgen 3. AnroputMbl 1 NporpaMMHpoOBaHue
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHbie anropuTMbl 2
33 UucrneHHble METOIbI 3
34 AAropuTMBI 00pabOTKU CUMBOJIBHBIX 5 |

JaHHBIX




3.5 Anroput™mbl 00pabOTKU MacCHBOB 10 3.5
Hroro no pazneny 44
Pa3nea 4. UnopManmoHHbIe TEXHOJTOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 TaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpemst 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/l Konrpoabusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Paszgea 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
Nudopmanus 1 uHPOpMaLIMOHHBIE
1.1 dopan dopvan 10 25
IIPOLIECCHI
1.2 MonaenupoBanue 8 2
Hroro no paszneny 18
Pazgen 2. AnroputMbl 4 NIpOrpaMMHpOBaHue
2.1 DNEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHCHTHP 16 45
IPOrPaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomMnbprotepHo-MaTeMaTHueckoe 2 5
' MOJIETTMPOBAHHE
3.2 ba3rl naHHBIX 10 4
33 Be6-caiiTsl 14 4
34 Kommprorepnas rpaduka 8 3.5
3.5 3D-monenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

136

36.5







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl

TpeGoBaHMsI TEXHUKU O€30TTACHOCTH H
TUTUEHBI IPH paboTe ¢ KOMITBIOTEPAMU U
JPYTUMH KOMIIOHEHTaMH ITU(PPOBOTO
OKPYKEHUs

[TpuHLIMIIBI paOOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

O6M€H JaHHBIMHA C ITIOMOIIIBIO IITHNH.
KoHTposepsl BHENTHUX YCTPOUCTB

ABTOMAaTH4YECKOE BBLITTOJIHEHHE
IPOrpaMMBI ITPOIIECCOPOM

OneparnBHas, NOCTOSHHAS U
JOJrOBpeMEHHast MaMATh. KoHTpouiepsl
BHEIIIHUX yCTPOMUCTB. IIpsmoit noctyn k
aMATH

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTHUHI

[Iporpammuoe obecnieueHue
KOMITBIOTCPOB, KOMIIBIOTCPHLIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucrtemMHOe MporpaMMHOE oOecrieueHue.
OrnepaliuOHHBIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

? [TapannensHOE MPOrpaMMHUpPOBAHHE

10 HNucrannsuus u JeMHCTaIUTALMS
MPOrPaMMHOTO O0eCTIeueHUs
®daiisioBble cUCTEMBI. [IpuHIMITBI

1 pa3MenieHus ¥ UMEeHOBaHus (ailioB B
noyiroBpeMeHHoU mamsitu. [11a6nonb! s
OTMcaHus rpymn (HaiioB
3akoHOIATEILCTBO Poccuiickon

12 ®denepanun B 0071aCTH MPOTPAMMHOTO
o0ecrieueHns U TaHHBIX
[IpuHLIUIIBI TOCTPOEHUS U amnapaTHbIE

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Pa3nenenune IP-cetu Ha moaceTH ¢
IIOMOIILI0O MAaCOK IOJCETEN

16 CereBoe aIMUHUCTPUPOBAHUE
Bunge! nestensHoctu B cetn UHTEpHET.

17 Cepsucel HTepHeTa. ['ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTU

18 Nudopmarnmonnas 6€30macHOCTh

19 BpenonocHbie mporpaMMHOE
oOecrieyeHne 1 METo bl OOPHOBI C HUM

20 [IpakTuueckas paboTa 1mo Teme

"AHTUBHPYCHBIE TPOTPAMMBI"




21

OpraHmaumI JIMYHOT'O apXHBa
uH(popmanuu. PezepBHoe KonupoBaHue.
[TaponbHas 3amuTa apxuBa

22

IudpoBanue JaHHBIX

23

Anroput™m mudppoanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"[llndpoBanue 1aHHBIX"

25

Wndopmanus, 1aHnHbIe U 3HAHUS.
HupopmanioHHbIe IPOIECCH B IPUPO/IE,
TEXHUKE U 00ILECTBE

26

HenpepbIBHBIE M TUCKPETHBIC BETHYHUHBI
U curgansl. Heo0xoamMocTs
TUCKpEeTH3aIu HH(pOpMaIHH,
npeIHa3HAYeHHON JJIs XpaHEHUS,
nepeaayn U 00pabOTKU B IIUPPOBBIX
cucTeMax

27

JBonuHoe koaupoBaHue. PaBHOMepHbIE
Y HEPAaBHOMEPHBIE KOJBL.
JlexonupoBaHue COOOIICHUH,
3allUCaHHBIX C IOMOIIBIO
HEPAaBHOMEPHBIX KOIOB

28

VYcnosue @ano. [loctpoenue
OJIHO3HAYHO JICKOJIUPYEMBIX KOJOB C
nomortpio aepesa. ['pad An. A. Mapkosa

29

EnuHHIBI H3MEPEeHUs KOTHYECTBA
nHpopmaruu. AndaBUTHBIN TOAXOT K
OIICHKE KOJIMYeCTBA HH(OPMAIIUN




30

CucTeMbl CUUCIIEHHUS

IlepeBo uncesn U3 OAHOM CUCTEMBI

31 CUHCTICHUS B IPYTYIO
JIBonuHasi, BOCbMEpUYHAs U

32 HIECTHAALIATEPUYHAS CUCTEMBI
CUMCIICHUS, CBSI3b MEX]ly HUMU
JIBowuHasi, BOCBMEpUYHAS U

33 HIECTHAALIATEPUYHAS CUCTEMBI
CUMCIICHUS, CBSI3b MEXLy HUMU
JIBowuHasi, BOCBMEpUYHAS U

34 HIECTHALIaTEpPUIHAS] CUCTEMBI
CUHCIICHUS, CBSI3b MEXy HUIMH

35 Apudmernaeckue oneparuu B
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS

36 TpouuHas ypaBHOBELIEHHAs cUCTEMa
CUMCIICHUS

37 JIBOMUYHO-JIECATUYHAS CUCTEMA
CUHCTICHUS

38 KonnpoBanue TekcTOB

39 PacTtpoBoe xonupoBaHue n300paskeHHi
[IpakTrueckas paboTa 1mo Teme

40 "luckpernsanus rpaguuecKon
uHpopmanuu"
[IBeToBbIE MOAENHN. BekTOpHOE

A1 kogupoBanue. ®opmatel (aitinos.

TpéxmepHas rpaduka. OpakraabHas
rpaduka




42

Konuposanue 3Byka. OnieHka
nH(}pOpMaITMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 331aHHBIX YacTOTE
JVICKPETU3AINH U Pa3psAHOCTH
KOJIMPOBaHUS

43

[IpakTuyeckas pabora o Teme
"luckpeTusanus 3ByKOBOM
uHpopmanun"

44

OcHOBBI anreOpsl JIOTUKU

45

Jlornueckue oneparuu. TaOmubl
HCTUHHOCTHU

46

Jlornueckue Bolpaxenus. Jloruueckue
TOKJEeCTBa. [|0Ka3aTenbCTBO TOrMYECKUX
TOKAECTB C TIOMOIIbIO TaOJIUI]
HNCTUHHOCTHU

47

[IpakTuyeckas pabora o Teme
«[TocTpoenue u aHanu3 TadIUI
VICTHHHOCTH B TaOJIMYHOM IIPOLIECCOPE»

48

Jlornueckue OIcpalru 1 oncpan Hag
MHOXCCTBaMU

49

Jlornueckwue orneparuu 1 ornepaluy HaJl
MHOKECTBAMU

50

3aKOoHBI ANreOphI JIOTHKH.
OKBHBAJIICHTHBIE IPEOOPa30BaHUS
JOTUYECKUX BBIPAKCHUH

51

Jlornueckue ypaBHEHUs U CUCTEMBbI
ypaBHEHUU




52

Jlornueckue QyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIMI OT KOJIMYecTBa apryMEHTOB.
[ToHBIE CHCTEMBI JIOTHYECKUX () YHKITHHA

53

Kanonnueckue GopMbl TOrHYeCKUX
BbIpaxkeHHil. COBEpILIEHHbBIE
JU3BbIOHKTUBHBIE U KOHBIOHKTHUBHBIE
HOpMaJIbHbIE ()OPMBI, ATTOPUTMBI UX
HOCTPOEHHUS 10 TaOIMIle HCTUHHOCTH

54

Jlornyeckue 31eMEHTEI B COCTABE
KOMIIBIOTEPA

55

Tpurrep. Cymmarop. MHoropaspsiaHblil
CyMMarop

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKHX
3JIEMEHTAaX. 3aIMCh JTOTHYECKOTO
BBIPAKCHUA T10 JIOTHYSCKOM CXEeMe

57

MI/IKpOCXGMBI N TCXHOJIOTUA UX
MIPOU3BOJICTBA

58

[IpencraBneHue LEbIX YUCEN B TaMATU
KoMmIbroTepa. OrpaHn4eHHOCTh
Jarna3oHa Yucell IpU OrpaHuYeHNuN
KOJIMuecTBa pa3psanos. [lepenonnenue
pa3psAIHON CETKU

59

Bbe33HakoBbIe 1 3HAKOBBIC JaHHBIE.
3HaKkoBbIi OWT. JIBOUYHBIH
JOTIOTHUTEIIBHBINA KO OTPUIIATEIbHBIX
quceln




[TobuToBBIE TOTHYECKHE OTIEPALIUU.

60 Jlornueckwuii, apudmeTnaecKkuii u
MUKIUYECKUI CIBUTH

61 IudpoBaHue ¢ TOMOLILI0 TOOUTOBOK
onepauuu «uckiaovarouiee U

2 [IpencraBienue u XxpaHEeHUE B MAMSITH
KOMIIBIOTEpA BEIIECTBEHHBIX YHCE
Brinosnnenue onepanuii ¢

63 BEILIECTBEHHBIMU YU CJIAMH, HAKOIUICHUE
OLIMOOK NP BBIYUCICHUAX
[IpakTuyeckas pabora o Teme

64 «M3ydyeHue nopa3psaIHOro MalIuHHOTO
MPEJICTaBICHUS LIETBbIX U BEIIECTBEHHBIX
yHuCcen»

65 AHanu3 alropuTMOB
Dtarnbl pelieHus 3a/1a4 Ha KOMITBIOTEpeE.

66 NHCcTpyMeHTanbHbBIE CPENCTBA:
TPAHCIATOP, OTIAAAUUK, TPOPUITHPOBIIUK
Cpena nporpammupoBanus. Komnumisius

67 U MHTEpIpeTalus NporpaMm.
BupryansHbie MalIHbI.
HuTerpupoBanHas cpena pa3padoTku

68 MeTo1bl OTJIAKH ITPOrpaMM

69 Tunsl nepeMeHHBIX B S3bIKE
IporpaMMHUpOBaHUs

70 O6paboTka 1eIbIX Ynuces

71 O0paboTka BEIIECTBEHHBIX YHCET

72 CiyyaliHbl€ U IICEBAOCTYyYailHbIC YHUCIIA




73

BerBnenus. CinoxHele ycloBus

74 [{uknsl ¢ ycnoBueM
[[MKIBI 110 IEPEMEHHON.

75 B3anmo3ameHsaeMOCTh pa3IuyHbIX BUIOB
IIUKJIOB

76 O06paboTka HaTypaJIbHBIX YUCET C
UCTIOJIb30BAaHUEM LIUKJIOB
HaxoxaeHue Bcex MpOCThIX YUCEI B

77 3aJaHHOM Juanas3one [IpakTuueckas
pabota o Teme «PemieHue 3aaau 0.3
METO/I0M nepedopay

78 NHBapuaHT nuKia

79 JloKkyMeHTupOBaHuE IPOrpaMMm

20 O06paboTka TaHHBIX, XPAHSIINXCS B
daitmax

81 Pa30Ouenne 3amaun Ha nmog3amayu
Hcnonp3oBanue CTaHIapTHON

%) OMOIMOTEKH A3bIKA POTPAMMHUPOBAHHMSL.
[Monkmouenne OMOIUOTEK TOAIPOTrPaAMM
CTOPOHHUX IIPOU3BOAUTEIIECH

23 [TonmporpaMmsl (IpoLeaypsl U
bynximm)

%4 [TonmporpaMmsl (IpoLeaypsl U
yHKIHMN)

85 [IpakTuyeckas pabora o Teme )
"Pa3zpaboTka moamnporpamm”

26 Pexypcusi. PexypcuBHBIE 0OBEKTHI

(ppakransr). PexypcuBHbIe MpoLeayphl U




¢byukun. Mcnonb3oBanue cTeka Ais
OpraHHU3ali PEKYPCHUBHBIX BHI30BOB

[IpakTuyeckas pabora o Teme

87 | Y
PekypcuBHBIE TOAIPOTrPaAMMBI

28 MoynbHBIN TPUHIMI TOCTPOCHUS
nporpamm

89 UucneHHbie METOBI

90 [IpakTuueckas paboTa 1mo Teme
«HucneHHoe pelieHnue ypaBHEHU

o1 Hcnonp30BaHue AUCKPETU3ALINHY B
BBIUMCIUTENBHBIX 3a]a4ax
[IpakTuyeckas pabora o Teme

92 «[IpubnmxEHHOE BHIUMCIICHHUE UTHH
KPHUBBIX U TUIOIIAAEH GUTyp»

93 [IpakTuueckas padora no teme «Ilouck
MakcuMyMa (MUHUMYMa) (QYHKIIMH»
O6paboTka CUMBOJIBHBIX JIaHHBIX.

94 ANTOpUTMBI 00paObOTKH CHMBOJIBHBIX
CTPOK: MOACYET KOJMYECTBA MOSBICHUM
CHUMBOJIa B CTPOKE
ANTOpUTMBI 00paObOTKH CHMBOJIBHBIX

95 CTPOK: pa30ueHue CTPOKH Ha CIIOBA 1O
MpoOeTbHBIM CUMBOJIAM
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: TIOMCK MOACTPOKU BHYTPU JAHHOM

CTPOKH; 3aME€Ha HaWJICHHOW MOJICTPOKH
Ha JPYTYIO CTPOKY




97

[IpakTuyeckas pabora o Teme
"O6paboTKa CTPOK C UCIIOJIH30BAHUEM
GYHKIMA CTaHIapTHON OUOIMOTEKH
s3bIKa MPOrpaMMHUPOBaHUS"

98

I'enepanus cioB B 3aJaHHOM ajiaBUTe

99

MaccuBbI 1 IOCJIEIOBATEIBHOCTH YHCET.
[IpakTuueckas paboTa 1mo Teme
"3anonHenue maccuna'

0.5

100

O06001mEHHBIE XapaKTEPUCTUKN MACCHBA

101

JIMHEeWHBII MOUCK 3aJaHHOTO 3HAYCHUS B
maccuBe. [IpakTnyeckas pabora mo reme
"JInHEeNHLIN HOUCK 3aJaHHOI0 3HAYEHUI

B MaccuBe"

0.5

102

[IpakTuueckas padora no Teme "[lonck
MUHUMAIBHOTO (MaKCUMAIILHOTO)
3JI€MEHTa B YHCIIOBOM MaccuBe"

103

CopTupoBKa 0OJHOMEPHOI0 MaccHBa.
[TpocTbie METOBI COPTUPOBKH.
[IpakTuyeckas pabora o Teme
"ITpocThie METOIbI COPTUPOBKU MaccuBa'

0.5

104

CoptupoBka cnusaueM. boicTpas
COpPTUPOBKa MaccuBa (aJITOPUTM
QuickSort). [TpakTrueckas paboTa mo
teme "bbicTpas copTupoBka MaccuBa"

0.5

105

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTuyeckas pabora rmo reme
" JIBOMYHBIA TTOUCK"

0.5

106

JIByMepHbIE MaCCHBBI (MaTpPHULIBI)




107 AnropuT™Mbl 00pabOTKH MaTpPHUIL 1

108 Pemenye 3agay agann3a JaHHEBIX 1

109 CpencTBa TEKCTOBOIO MpoIeccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTuueckas padora mo teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTUYE€CKUMU 1 1
dbopmymnamu"

112 HNHCcTpyMEHTHI peLieH3upOBaHUs 1

113 [IpakTrueckas paboTa 1mo Teme 1 1
"MHOrocTpaHU4YHbIE JOKYMEHTHI"
O6mnaunbie cepBuckl. KomnekruBHas

114 pabora ¢ nokymentamu. [IpakTrueckas 1 0.5
pabora o Teme "KonnexkruBHas pabora ¢
JIOKyMEHTaMu"

115 AHanu3 naHHbIX. bosnbliue qaHHbIe 1

116 MammaHaoe o0y4eHne 1

117 ABann3 JaHHBIX ¢ HOMOIIBIO |
AJICKTPOHHBIX TAOJIUII
[IpakTuueckas pabora o Teme "AHanus3

118 JQHHBIX C ITOMOILBIO IEKTPOHHBIX 1 1
Tabaur"
[Toctpoenue rpadgukoB GyHKIIHIA.
[IpakTuyeckas pabora o Teme

119 "HarnsgHoe npecTaBieHUe pe3yIbTaToB ) 0.5

CTaTUCTHUYECKONW 00paOOTKM JAHHBIX B
BUJIC JMAarpaMM CpPEICTBAaMH pelakTopa
AJICKTPOHHBIX TabIUIT"




Jlunum tpenna. [Ipaktuueckas padora mo

120 teme "[lonOop nmuHUM TpeHaa, 1 0.5
MPOTrHO3MpOBaHUE"
[Mon6op mapamertpa. [IpakTuueckas

121 pabota o Teme "UuCIeHHOE pelieHHe ) 0.5
yYpaBHEHHI ¢ TOMOIIbIO Toadopa
napamerpa"
OnTumu3zanus Kak MoUCK HaWTydIIero
pEUICHUS B 32/IaHHBIX YCIOBHSIX.

122 [IpakTuyeckas pabora Mo Teme 1 0.5
"Pemenue 3aga4 ONTUMHU3AINN C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"

123 PeszepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PeszepBHOE Bpems 1

126 PesepBHOE Bpems 1

127 PeszepBHOE Bpems 1

128 PesepBHOE Bpems 1

129 PeszepBHOE Bpems 1

130 PesepBHOE Bpems 1

131 PeszepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PeszepBHOE Bpems 1

134 PeszepBHOe Bpems 1

135 PesepBHOE Bpems 1

136 PeszepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136

21.5




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontpoaensie — Ipakrueckue fll?-y‘IEHI/IH :)lﬁ[()l:ll;OBaTeﬂbele
padoThI padoThI pecypen
KonuyectBo nadpopmanmm 1
2 AJNTOPUTMBI C3KATUSI TAHHBIX 1
Anroput™m Xaddmana 1
[IpakTuyeckas padora no Teme "CixaTtue
4 JTAHHBIX C TIOMOUIBIO AITOPUTMA 1 1
Xaddpmana"
5 Anroputm LZW 1
AJNTOPUTMBI C’)KaTHUS JAHHBIX C TOTEPSIMHU.
6 [IpakTrueckas padota mo teme "Cxxatue 1 0.5
JaHHBIX ¢ ToTepsimMu (anroput™el JPEG, '
MP3)"
7 CKopocCThb nepeayn JaHHbIX 1
[TomexoycTONYMBBIE KOJIBI 1
9 [IpakTrueckas paboTa 1mo Teme | 1
"[TomexoycToiYMBBIE KOIBI"
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3anmojeiictBue. CHCTeMHBIN 3P QeKT. |
VYnpanenue kak HHOOPMAITMOHHBIHA
nporecc. OOpaTHas CBs3b
11 Mogenu 1 MOJIETUPOBAHUE 1
12 I'padmr 1
13 Pemrenue 3a1a4 ¢ moMorsio rpagos 1




14

Hepesbs

15 OCHOBBI TEOPUH UTP
[IpakTuueckas padora no Teme "[lonck

16 BBIUTPBIIIHON CTPATEruu B UTPE C TTOJTHOMN
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO HHTEIIEKTA

13 [IpakTrueckas padora mo teme "Cpencra
HMCKYCCTBEHHOTO MHTEJIeKTa"
dopmanuzaiys HOHITHS AITOPUTMA.

19 Mammnna TeropuHTa KaK yHUBEpCaJIbHAas
Mozenb Beruuciaenui. Tezuc Uépua—
Trropunra
[IpakTuyeckas paborta o Teme

20 "CocraBieHHE IPOCTOM MTPOrpaMMBbI JIJIs
MaiuHbl ThropuHra'

21 Mammna Ilocra

22 Hopmanbhsie anropudmsr Mapkosa
ANTOPUTMUYECKH HEPA3PEIIHMbIE

” 3a1a4u. 3aia4a OCTaHOBA.
HeB03MOKHOCTh aBTOMATHYECKOU
OTJIJKU TIPOrpaMm

24 CI10XHOCTb BBIYUCICHUIN
[Touck MpoCTHIX YUCEIN B 3aJaHHOM

25 JIMana3oHe ¢ MOMOILBIO aIropuT™Ma
«pemieto IpatocheHa

%6 [IpakTuueckas padora no Teme "[lonck

MPOCTHIX YKCEII B 3aJJaHHOM JIHarna3oHe"




27

MHoropa3psIHbI€e [ebIe Yncia, 3a1a4n
JUTMHHOW apudMeTrKu

28

[IpakTuyeckas pabora o Teme
"Peanu3ainus BEIYUCIEHUN C
MHOTrOpa3psAHbIMU yuciamMu"

29

CrnoBapu (accolMaTUBHBIC MACCUBBI,
oTOOpaXkeH s ). X3MI-TaOJIUIIBI.
[TocTpoenune andaBUTHO-9YACTOTHOTO
cJoBaps IS 33JaHHOTO TEKCTa

30

[IpakTrueckas paboTa 1mo Teme
"ITocTpoenue anhaBUTHO-YACTOTHOTO
cjoBaps IS 3aIaHHOTO TekcTa"

31

AHan3 TeKkcTa Ha €CTECTBEHHOM S3EIKE.
Brinenenue mocienoBaTeasLHOCTER IO
mabsony. Perynsipapie BeIpakeHHUsI.
YacToTHEIN aHAIIHN3

32

ITpakTtnyeckas padora no reMme "AHanus
p p
TEKCTa Ha €CTECTBEHHOM S3LIKE"

33

Crexu. AHanM3 NpaBUIBLHOCTU
CKOOOYHOTO BBIPAKEHUS

34

Brraucnenue apugmernaeckoro
BBIPQ)KEHUSI, 3aIUCAHHOTO B
nocThuKcHOU Gopme

35

[IpakTrueckas paboTa 1mo Teme
"Brraucnenune apugmMeTHIecKoro
BBIpAXXCHMUSI, 3alIICAHHOTO B
nocTdukcHoi Gopme"




36

Ouepenu. Mcnonb3oBanue ouepenu Ais
BPEMEHHOI'0 XpPaHEHHUs JaHHBIX

37

[IpakTuyeckas pabora o Teme
"Ucnonbs3zoBanue ouepenu"

38

Hepesbsi. Peanu3zanus gepeBa ¢ moMOUIbI0
CCBUJIOYHBIX CTPYKTYp. J[BonuHbIE
(6unapusie) nepesbs. [locTpoenue nepera
JUTSI 32/IaHHOTO apu(PMETHIECKOTO
BBIPAXKEHUS

39

[IpakTrueckas paboTa 1mo Teme
"Hcnonb30BaHUE AEPEBHEB IS
BBIUKCIICHUS apu(METHIECKUX
BbIpaXEHUI"

40

PexypcuBHBIC aIrOpUTMBI 00X0/1a JepeBa.
Hcnonp30BaHue CTEKa M OUEPEIN JUIS
obxoma nepena

41

PexypcuBHBIC alroOpuTMBI 00X0/1a JepeBa.
Hcnonp30BaHue CTEKa M OYCPEIN JUIS
obxoma nepena

42

Anroputmsl Ha rpadax. [Toctpoenune
MHUHHMaJIbHOT'O OCTOBHOTO JepeBa
B3BELICHHOTO CBSA3HOTO
HEOPHEHTHUPOBAHHOTO Ipada

43

O6xon rpada B rmyouny. O6xox rpada B
LIUPUHY

44

KonnuecTBO pa3inuyHbIX MyTEeH MEXITY
BEpILIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYECKOro rpada




45

Anroput™m JlefiKkcTphl.

46

[IpakTrueckas paboTa 1mo Teme
"BeruncieHue JUIMHBI KpaT4yaniero nyTH
MEXy BEpUIMHAMU Tpada (aroputm
Hetikctpsrn)”

47

Anroput™m ®@noitna—Y opuamia

48

3aiauu, pellaeMble ¢ TOMOIIbIO
JTMHAMAYECKOTO IPOTPaMMHUPOBAHHS:
BBIYUCIICHHE PEKYPCUBHBIX ()YHKIIHA

49

[IpakTuyeckas paborta o Teme
"Bberuucienne peKypcuBHbBIX (QDYHKIMHI C
MOMOIIBIO JMHAMUYECKOTO
MpOrpaMMUpOBaHUS"

50

3aiauu, pellaeMble ¢ TOMOIIbIO
AUHAMHUYCCKOI'0 NpOorpaMMHUpPOBaAHUA:
HOI[C‘IéT KOJIM4YCCTBA BAPpUAHTOB

51

[IpakTrueckas padota mo teme "[lomcuér
KOJINYECTBA BAPUAHTOB C ITIOMOIIIBIO
JUHAMHYECKOI0 IpOrpaMMUpOBaHus"

52

3agauu, pelraemMbie ¢ MOMOIIBIO
JTUHAMHUYECKOTO MPOTPaMMHUPOBAHUS:
3aa4d ONTUMU3AIUNA

53

[TonsTue o mapagurmax
nporpamMmmupoBanus. O630p S3bIKOB
IpOrpaMMHUPOBaHUS

54

[TonsiTHE 00 0OBEKTHO-OPHUEHTHPOBAHHOM
POrpaMMHUPOBAHUN




O0BekThI U Knacchl. CBOMCTBA U METObI

55
00BEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHBII aHAIN3
[IpakTrueckas paboTa 1mo Teme
57 "Hcrionb30BaHnEe TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPHUEHTUPOBAHHOTO TIOJIX0/1a
[IpakTuueckas padora "Pa3paboTka
59 IIPOCTOM IIPOrPaMMBI C UCIIOIb30BAHUEM 1
KJ1accoB"
WNukancynsnus. [IpakTudeckas padota mo
60 teme "Pa3paboTka kiacca, 0.5
MCIIOJIb3YIOIIET0 MHKATICYIISAUI0"
61 HacnenoBanue. [Tomumopduzm
& [IpakTuyeckas pabora o Teme )
"Pa3paboTka nepapxuu Kiaccon"
Cpenpl ObICTpOH pa3paObOTKH POTPAMM.
63 [IpoexTupoBanue uHTEpPeiica
MOJIb30BaTENs
64 [IpoexTupoBanue uHTEpPEiica
MOJIb30BATENS
65 Hcnonb30BaHKe TOTOBBIX YIPABIISIEMBIX
3JIEMEHTOB /IS IOCTPOEHUs MHTEpdeiica
[IpakTrueckas paboTa 1mo Teme
66 "Pa3paboTka nmporpaMmsl ¢ TpaduuIecKuM 1

uHTepdeiicom”




N3yueHnne BTOpPOro si3bika

67 IPOrPaMMHUPOBAHUS

68 N3yueHne BTOpPOro si3bika
POrPaMMHUPOBAHHUS

69 Oranbl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO
MOJIETTUPOBAHUS
JluckpeTu3anus mpu MaTeMaTHIeCKOM

70 MOJEIUPOBAHUM HEMPEPBIBHBIX
npoueccoB. MoienrpoBaHue IBUKEHUS

71 [IpakTuyeckas paborta o Teme )
"MopenupoBaHue ABUKEHUS"

MonenupoBanue OHOIOTMYECKUX CHCTEM.

7 [IpakTrueckas paboTa 1mo Teme 0.5
"MoenupoBaHue GHOTOTHIECKUX ’
cucrem"

MaremaTtrueckue MoJIeIu B 3KOHOMUKE.

73 BrruncnurenbHbIe SKCIEPUMEHTHI €
MOJIETISIMU
BepositHocTHBIE MOnenu. [IpakTnyeckas

74 pabora o Teme "MmuTanmonHoe 0.5
MOJIEJTMPOBAHHUE C TOMOLIBIO0 METO1a
Mownre-Kapno"

75 KomnbroTepHoe MOZIeTupOBaHHE CUCTEM
yIpaBiIeHUS

76 O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

77 Tabmuunble (pensSIuOHHbIC) Oa3bl JAHHBIX

73 Iouck, coprupoBka u GUIBTpALUL

JAHHBIX. 3aIPOCHI Ha BEIOOPKY JaHHBIX.




3anpockl ¢ mapaMmerpamu. Beraucisiembie
II0JIA B 3aIIpocax

[IpakTuueckas padora o Teme "Pabora ¢

79 . .
TOTOBOM 0a30ii naHHBIX"
MHuororabanyasie 0a3bl JaHHBIX. THIIBI

80 CBsI3el Mexy TabnuiamMu. BHemHui
kitoy. LlenoctHOCTh 0a3bl TaHHBIX
[IpakTrueckas paboTa 1mo Teme

81 "Pa3paboTka MHOTOTaOIUYHOM Oa3bI
NaHHEIX"

%) 3anpockl K MHOTOTA0IHMYHBIM 0azaM
TAHHBIX

23 [IpakTrueckas padoTa mo Teme "3anpocsl
K MHOTIOTa0JIMYHON 0Oa3e MaHHBIX"

84 S3pIk ynpaBieHus faHHbIMUA SQL
[IpakTuyeckas pabora o Teme

85 "VrpaBieHue JaHHBIMH C IOMOIIBIO
si3bika SQL"

26 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 NHTEepHET-TPUITOKEHUS
IloHsATHE O CEpBEPHON U KIIMEHTCKOU

88 yacTsax caiita. TeXHOIOTHS «KJIUEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKHU

89 OcHogsl s361ka HTML

90 [IpakTuyeckas pabora o Teme

"Co3aHue TeKCTOBOM BeO-CTpaHUIIb"

91

Ocuosrl ga3p1ka HTML




92

Ocuossl a3pika HTML

[IpakTrueckas paboTa 1mo Teme
"Coznanue BeO-CTpaHUIIBI, BKIIOYAIOIIEH

93 . 1
MYJIbTUMEIUIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJE0)"
OCHOBBI KaCKaJIHbBIX TaOJIUI[ CTHIIEH
94
(CSS)
[IpakTrueckas paboTa 1mo Teme
95 "OdopmieHue CTpaHHIIBI C TOMOIIBIO 1
KaCKaIHbBIX TaOmuI cTiiieii"
96 Cuenapuu Ha si3pIke JavaScript
97 Cuenapun Ha si3b1Ke JavaScript
98 ®opmbl HA BEO-CTpaHHIIE
[IpakTrueckas paboTa 1mo Teme
99 | " 1
O6paboTtka qaHHBIX (HOpM
100 Pa3menienue Be6-caiiToB. Ycimyra
XOCTHHTA. 3arpy3ka (aiiioB Ha calT
Kanpuposanue. Mcnpasnenue
101 nepcnelanBH. I'ucrorpamma. Koppekmus
YpOBHEHN, KOPPEKITUS IBETA.
OO0eciBeunBaHKE IBETHBIX N300PaKCHHM
BBoj n300pakeHuii ¢ UCIOIB30BAaHUEM
102 Pa3TUYHBIX HU(POBBIX YCTPOUCTB. 0.5
[IpakTuyeckas pabora o Teme
"O6padoTtka unuppoBbix Gororpaduii”
Peryms. PaGota ¢ obnactsamu. OUIbTpPHL.
103 [IpakTuueckas padora no teme "Perymb 0.5

dpoBsIX GoTorpaduit”




MHorocnoitHbie H300paKeHHUS.

104 Texkcrosblie cnon. Macka cnosi. Kanamnsl.
CoxpaHeHHEe BBIICTIEHHON 00aCTH

105 [IpakTuyeckas pabora o Teme 1
"MHorocnoinble n300paxxeHus"
[ToaroToBKa WILTFOCTpAINi 171 BeO-

106 caiToB. [IpakTrnueckas pabora 1mo Teme 0.5
" AHUMHUpPOBaHHBIE H300paxKeHus"

107 Bekropnas rpaduka. Bekropuzamus
PacTpOBBIX U300pAKCHUI

108 [IpakTuyeckas paborta o Teme 1
"BexTopHas rpaduka"

109 [TpuHIMIIBI TOCTPOEHUS U
pEaaKTUPOBAaHUS TPEXMEPHBIX MOJEIIEH
[IpakTrueckas paboTa 1mo Teme

110 "Co3anue mpoCThIX TPEXMEPHBIX 1
monenen"

111 Cerounbie Moaenu. Marepuarsl

112 [IpakTrueckas paboTa 1mo Teme 1
"Cetounble Mmojenn"

113 MonenupoBaHue HICTOYHUKOB
ocseleHus. Kamepsl

114 [IpakTuyeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbBIE TexHOJOTHH (3D-
MIPUHTEPHI)

116 [ToHsiTHE O BUPTYAILHOM PEATIbLHOCTHU U

JIONTOJTHEHHOW PEaJIbHOCTH




117 PeszepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PeszepBHOE Bpems 1
120 PeszepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PeszepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PeszepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PeszepBHOE Bpems 1
133 PeszepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOW 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX NMPHHLHUIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TCHACHIIUN
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIA; BIIaJicHUE HAaBBIKAMH pabOTHI C
OTIEPAIlMOHHBIMUA CHCTEMaMH W OCHOBHBIMH BHJaMH IPOTPAMMHOTIO
oOecrieyeHus s pelIeHus Y4eOHBIX 3aJad 10  BBIOpaHHOMU

crnenuaian3anuu

1.2

Hannuue mnpencraBieHuit o 0a30BBIX MPHHIUIAX OpPTraHU3AlUU U

(GYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETeH

1.3

IToHuManne OCHOBHBIX IMPUHIHUIIOB AUCKPCTU3AIUU PA3JIMYHBIX BHIOB

uHpopmaruu

1.4

[Nonnmanue 6a30BBIX AITOPUTMOB OOPAOOTKM YHMCIOBOM M TEKCTOBOM
uHpOpManuy (3amKCh YHCENl B TO3UIMOHHOW CHCTEME CYHCIICHUS,
JIETUMOCTb LIEJIBIX YHCEIT; HaXOXKICHHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
nuanasoHe; o00paboTka MHOTOpaspsIHBIX LENbIX YHCEN; aHalu3

CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue q)YHKI_II/IOHa.HBHBIG BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pazpaboTKu

1.6

Brnagenne OCHOBHBIMH CBEICHHSMH O 0a3zax MaHHBIX, UX CTPYKTYype,

CpeIcTBax CO3/IaHUs M padOTHI C HUMHU

1.7

[Tonnmanue BO3MOXHOCTEU u OTpaHUYCHUHN TEXHOJIOTHI
UCKYCCTBEHHOI'O HMHTEJUIEKTa B pa3IUYHBIX O0NacTAX; Hajaudue
NpeCTaBICHUN 00 HMCMOJIb30BaHUM HMH(POPMALMOHHBIX TEXHOJIOTUH B

pa3IMYHBIX MPOPECCHOHATBHBIX chepax

1.8

Bnagenue TeopeTMdyecKuM amnmapaToM, IO3BOJIIOIIMM OCYLIECTBIATH
IIPEJICTaBICHHUE 3alaHHOT0 HATypaJbHOTO YUCIIA B Pa3IMYHbIX CUCTEMAX
CUMCIICHUS; BBIMOJHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKECHU,
UCIIOJIB3YS 3aKOHBI aJIreOphl JIOTHKHU; ONMPENesITh KpaT4allliuii MyTh BO
B3BCLICHHOM Tpade U KOJIMYECTBO NYyTEH MEXAy BepIIMHAMU

OPUEHTHPOBAHHOT'O AlIMKINYECKOTO rpada




Ymemo

2.1

YMeHue HCnosib30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJAEIH JUIs
aHanu3a 00bEKTOB U MPOLIECCOB: (HOPMYTUPOBATH LENIb MOJCTUPOBAHHMS,
BBINOJIHAThH aHAJIN3 PE3Y/IbTAaTOB, MOIYYEHHBIX B X0/1€ MOAEIHPOBAHHUS;
OLICHUBAaTh aJE€KBATHOCTh MOJEIM MOJEIUPYEMOMY OOBEKTYy WIN
IIPOLIECCY; NPEJICTABIATh PE3YJIbTaThl MOJAEIUPOBAaHUS B HAarasAHOM

BUIC

2.2

YMmenue kinaccu(UIUpOBaTh OCHOBHBIE 33Jjaud  aHajdW3a JaHHBIX
(mporHo3upoBaHue, Kiaccudukanms, KJIacTepHu3aIus, aHaIn3
OTKJIOHEHHI1); TTOHUMATh TOCIIEIOBATEIIFHOCTD PEIICHUS 3a7ad aHaIu3a
JAHHBIX: cOOP NEPBUYHBIX TAaHHBIX, OYUCTKA U OIICHKA KaUeCTBa JIaHHBIX,
BBIOOp M (MJIM) TOCTPOCHHE MOJENu, Ipeodpa3oBaHUE JIaHHBIX,

BU3YalIM3alUsl JaHHBIX, HHTEPIPETalUs Pe3yIbTaToB
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YMenue  ompeneniat  UHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadguueckux W 3BYKOBBIX JAaHHBIX TMpPU 3aJlaHHBIX [apamerpax
JUCKpETH3alMu. YMEHHE ONpPENENsATh CPENHIOI0 CKOPOCTh Iepeaadu
JIaHHBIX, OLICHMBAaThb MU3MEHEHHE BPEMEHM Iepelayd NpPH U3MEHECHHU

UH(POPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHaa CBSI3U
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YMeHue CTpouTh KOJ, 00ECHEUMBAIOIINNA HAMMEHBIITYI0) BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUs IPU N3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHHE HCIOJB30BaTh IIPU PELIEHUU 3a1a4 CBOMCTBA IO3ULMOHHOU
3allACU YHUCEJI, aJITOPUTMBI IIOCTPOCHHUS 3aIMCH YKCJIAa B MMO3MLIUOHHOU
CHUCTEME CUHMCIICHHA C 3aJlaHHBIM OCHOBAHMEM M ITOCTPOCHMSI YUCIIA I10
CTPOKE, COJEpXKallled 3alliCh 3TOr0 4YMCIA B IO3ULHUOHHOM CUCTEME
CUMCIICHMS €  3aJaHHbIM  OCHOBAHMEM; yMEHUE  BBIIIOJIHATH

apI/I(l)MeTI/I‘IeCKI/Ie orncpanyr B IO3UIUOHHBIX CUCTEMAX CYHUCICHUA

2.6

YMeHHe CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOW W
KOHBIOHKTUBHOM HOpMalbHBIX (opMax MO 3aJaHHOM Tabiuie
UCTUHHOCTH; UCCIIEZIOBaTh OOJNACTh HMCTHUHHOCTH BBICKA3bIBAHUS,

COACPKAIICTO NCPEMCHHBIC, PCIIATh HECCIIOXKHBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHue pemarbs alropuTMUYECKUE 3a/add, CBA3aHHBIE C aHAIM30M
rpadoB (337a4M MOCTPOSHUS ONTHMAIBHOTO MYTH MEXAY BEpIINHAMH
rpada, onpeeneHns KOJIMYeCTBa Pa3IMUHbIX MyTel MEeXIy BepIIMHAMHU

OPUEHTHPOBAHHOTO AIUKINYECKOTO rpada)

2.8

YMeHue ucronb3oBaTh JepeBbs MPU aHAIHU3E U IOCTPOESHUH KOJIOB U IS
npecTaBieHus] apu(METHYECKUX BBIPAKEHUHM, MpPU pPELIeHUU 3a]ad

IIOMCKA U COPTUPOBKHU; YMEHUE CTPOUTH ACPEBO WUIPHI IO 3aAAHHOMY




ITOPUTMY; pa3padbaThiBaTh 1 000CHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPBI

2.9

YMeHHe aHanM3MpoBaTh AJITOPUTMBI C HUCIOJIB30BAHHMEM TaOIHII
TPACCUPOBKH; OMPEIEIIATH 0€3 UCII0JIb30BAaHMSI KOMITBIOTEPA Pe3yIbTaThl
BBIIIOJIHEHM S HECTIOKHBIX IIPOrPaMM, BKIFOYAIOLIUX LIUKIIbI, BETBJIICHUS U

moArporpaMmsal, IpHr 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue onpenensTh CI0XHOCTh M3y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMMPOBAHUE JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE aJITOPUTMBI, JBOMYHBIA MOWUCK) U TPUBOIUTH NPHUMEPHI
HECKOJIBKMX aJITOPUTMOB pa3HOM CIIOXKHOCTU JUIsl pPEUIEHUs OJHOU

3a1a4un

2.11

Brnanenve yHUBEpCAIbHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), mpencraBieHusIMU 0 6a30BbIX
TUIIaX JAHHBIX U CTPYKTYpaxX JAaHHLIX; YMCHUC UCIIOJIB30BATH OCHOBHBLIC
YVIpaBIAIOIMIAE  KOHCTPYKLUMH; YMEHUE  OCYILIECTBIATL  aHAJIU3
NPE/UIOKEHHOW — MPOTpaMMBI:  ONPENENATh  pe3yabTaTbl  pabOTHI
IIPOTPaMMBI TIPU 33JJaHHBIX UCXOJHBIX JaHHBIX; ONMPEACISTh, IPH KaKUX
HNCXOJHBIX OAHHBIX BO3MOKHO IOJYUYCHHUC YKA3aHHBIX PC3YJIbTATOB,
BBISABIISITH JITAHHBIE, KOTOpBIE MOTYT HpPHUBECTH K omuOKke B pabote
nporpamMMbl;  (GOpMyTUpOBaTh  MPEUIOKEHUS [0 YIYYIICHHUIO

IPOTPaAMMHOTO KOJIa

2.12

YMeHue peann3oBBIBATH Ha BBHIOPAaHHOM Ui  HM3y4YEHUS  S3BIKE
nporpaMMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00paboTku quced, YHCIOBBIX
IIOCJICZIOBATEIEHOCTE M MAacCHBOB: TIPEICTABICHUE 4YHCIA B BHIC
Habopa TPOCTBIX COMHOXHUTENICH; HAXO0XKIACHHE MaKCHUMaJbHON
(MUHUMAaNEHON) IM(PBI HATYPaTBLHOTO YHCIIA, 3alIMCAHHOTO B CUCTEME
CUHCIIGHUS C OCHOBaHMEM, He TpeBblmaromuM 10; BbIYHCICHHE
O0OOIIEHHBIX XapaKTEPUCTUK D3JIEMEHTOB MAacCHBAa WJIM YHCIIOBOM
HIOCJICI0OBATEIEHOCTH (cyMMBl, POU3BEICHUS CpenHero
apu(METHUECKOro, MHHMMAJIbHOTO M MAaKCHUMAaJbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YAOBJIECTBOPSIONUINX 33JaHHOMY YCIIOBHIO);
COPTHUPOBKY 3JIEMEHTOB MacCHBa; yMEHHE HCIOIb30BaTh B POrpaMMax
JAHHBIC PA3JIMYHBIX THIIOB C YYETOM OTpaHMYCHHWH HA IUANa3oH HMX
BO3MOXHBIX 3HAUEHUH, MPUMEHATh MPH PEUICHUU 3a]ad CTPYKTYpHI
JAHHBIX (CHHUCKH, CIIOBapH, CTEKH, OYepelnu, ACPEeBbs); HPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE TIOMPOTPAMMBI JIJIs1 00PaOOTKH YHMCITOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; UCIIOJIB30BATh MPH pa3zpabOTKe MPOrpaMm




OUOINOTEKH noamnporpamMm; yMCEHHUC HCIIOJIB30BaTh CPCACTBA OTJIAAKH

IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

YMenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6JII/II_[BI JIIsL aHaJIn3a,

npeCcTaBiIeHnus U 00pabOTKU JaHHBIX (BKJIIOYask BHIOOP ONTHUMAIbHOTO

2.13 pemieHus, moa0op JUHUHM TPEHJa, pelieHue 3a7ad MPOTHO3UPOBAHMS ),
YMEHHUE HCIOIb30BaTh TAOMWYHBIC (PEISIMOHHBIC) 0a3bl JaHHBIX H
CIIPpaBOYHBIC CUCTCMBI
YMeHue OpraHu30BBIBaTh JIMYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C
)14 UCTOJIb30BAaHUEM  PA3NUYHBIX  CPEACTB  IIM(PPOBBIX  TEXHOJIOTHIA;

MOHMMAaHUE BO3MOXHOCTEH IIM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

ycIIyT, THGPOBBIX 00pa30BaTEIbLHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
ITO TH®OPMATUKE

Kon IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

1 LludpoBast rpaMOTHOCTH

OcCHOBHbIE TEHJICHIIUU Pa3BUTHs KOMITbIOTEPHBIX TexHosoTui. [lapamiensHbie
1.1 BbIuKcIIeHHs. MHOTOnpoIieccopHble cucTeMbl. Pactipenenénusie

BBIYHCITUTENLHBIE CUCTEMBI U 00pab0TKa OOIBIINUX TaHHBIX

[TpuHIMOBI TOCTPOEHUS U aNIapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerp WHrepHer. Anpecauus B cetu VIHTepHeT.
ITpotokomnsl creka TCP/IP. Cucrema nomeHHbix uMEH. Pa3nenenue IP-cetn Ha

IMOJICETH C IIOMOIIBI0 MacOK ITOACETEN

®aitnoBas cucrema. [louck B daitnoBoii cucreme. [IpuHIMIBI pa3mMerieHus u
1.3 MMeHOBaHMs (aityioB B joiroBpeMeHHOW mamsatu. [1laGmoHbr it omucaHus

rpymi ¢aiinos

1.4 CkopocTh mepeauyd JaHHBIX. 3aBUCHMOCTh BpEMEHHM IMepelayd  oOT

MH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

[udpoBanne gaHHBIX. CUMMETpUYHBIC U HeCUMMETpUUHBIC U(pbI. [udps
1.5 npoctoit 3amensl. ugp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Konpl, mo3Bossitonue oO0Hapy>KUBaTh U UCHPABIIATH OMIMOKH, BO3HUKAIOIINE
1.6 npu nepeaave gqaHHbix. Paccrosinne Xammunra. KogupoBaHnue ¢ mOBTOpEHUEM

ouroB. Koasr XoMMuHTa

2 TeopeTnueckre OCHOBBI HTHPOPMATUKU

JlBomyHoe  KoaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJBI.
71 JlekorpoBaHue COOOIICHHH, 3aMCaHHBIX C TTOMOLIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHre 0JHO3HAYHO ACKOAUPYEMBIX KOJIOB C MOMOILBIO

nepeBa

Teopernueckne MOAXOIBI K OLIGHKE KoimuecTBa HH(poOpMarnuu. EXuHUIEI
’ M3MEpEeHHUsT KoinuyecTBa WHGopMaru. AJdaBUTHBIA TOAXOA K OIICHKE
KoJmdyecTBa HWH(popManuu. 3aKOH aaauTUBHOCTH wuHpopManuu. Dopmyna

Xaptau. Uapopmanus u seposarHocts. @opmyna Illennona

Cucrembl cumucneHus. Pa3BépHyras 3amuch LETbIX W JIPOOHBIX YHCET B
MMO3UIIMOHHON cHcTeMe cuucieHusa. CBOWCTBa IMO3MIIMOHHOM 3aIllMCH 4YHCIIA:
2.3 KOJMYECTBO (P B 3aIHUCH, PU3HAK JEITMMOCTH YHCIIa HA OCHOBAHUE CHCTEMBI
CUMCJIEHUs. AJITOPUTM TEpeBOJa IEJOro 4Yucia U3 P-M4HON CcHCTEMBI

CUHCIICHUS B JIECATHYHYIO. AJITOPUTM TIEpPEeBOJIa KOHEYHOU P-mvHON npobu B




JECSTUUHYI0. AJTOPUTM IEPEBOAA LEJIOr0 YHCIa U3 JECITUYHON CHCTEMBI
cuncienus B P-nunyto. IlepeBos xkoHeUHOH necsiTuuHOW ApoOH B P-munyro.
JlBonuHasi, BOCbMEPUYHAs U IIECTHAALIATEPUYHAS CUCTEMBI CUHMCIICHUS, CBSA3b
MEXIy HHMMH. ApHpMETHYEeCKHE OIepaluy B MO3UIHOHHBIX CHCTEMax

CUHUCIICHUA
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TpOI/I‘IHaH YpaBHOBCIICHHAsA CHCTEMA CUHUCICHUS. ﬂBOI/ILIHO-I[CCHTI/ILIHaﬂ

CUCTEMA CUUCIICHUA

2.5

KomupoBanue tekcroB. Komupoka ASCII. OpHOOaiiTHBIE KOIUPOBKH.
Crannaptr UNICODE. Koguposka UTF-8. Omnpenenenue nHpOpMarmOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  um3oOpaxkenuit.  OuenHka  uHPOpMAMOHHOTO  00BEMa
rpa@uvecKux AaHHBIX MPH 3aJaHHBIX Pa3pelIeHUHd U TIIyOMHE KOIWPOBAHUS
uBera. l[BetoBrie Moaenu. KonupoBanue 3Byka. OreHka MHGOPMAIIMOHHOTO
00BEMa 3BYKOBBIX JaHHBIX TMPU 33laHHBIX YACTOTE JUCKPETU3ALUU H

pa3psAHOCTH KOJAUPOBAHMUS

2.7

AnreOpa moruku. IloHsTHE BBICKa3bIBaHUS. BbICKa3bIBaTENbHBIE (OPMBI
(npenukaTe). KBaHTOPHI CYIIIECTBOBAHMS I BCEOOIITHOCTH.

Jlornueckue omnepamuu. Tabmuubl HMCTUHHOCTU. JlorWyeckwe BBIPAKCHHS.
Jlormueckne ToxknaecrBa. Jlormueckue omnepauMd M ONEpPaUMHU  HAJ
MHOECTBaMHU.

3akoHbl anreOpbl JIOTUKH. OKBUBAJICHTHBIE MpeoOpa3oBaHUS JIOTUYECKUX
BbIpaXkeHHil. JIornueckue ypaBHEHHS U CUCTEMbI YPAaBHEHU .

Jlornyeckue (yHKIMU. 3aBUCHMOCTh KOJUYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIIUH OT KOJIMYECTBA apTyMEHTOB.

Kanonnueckue ¢hopmbl TOTHIECKUX BBIPAKESHUM

2.8

COBepH_IeHHbIe AN3BIOHKTUBHBIC KOHBIOHKTUBHLIC HOPMAJIbHLBIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/II_[e HCTUHHOCTHU

2.9

Jlornueckue »snemMeHTHl B cocraBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymMmmaTop. [locTpoeHre cxeM Ha JIOTHYECKUX AJIEMEHTAaX 10
3aIaHHOMY JIOTUYECKOMY BBIPKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO

JIOTUYECKOH cXeMe

2.10

Mopenu u moaenuposanue. llenn MopenupoBaHus. AJIEKBaTHOCTh MOJEIU
MOJIETTUPYEeMOMY OOBEKTY WM mpoiieccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ynbTaToOB MOJAEIUPOBAHUS B BHAE, YIOOHOM Ui
BOCIPUATHSA 4YeJNOBEKOM. ['paduueckoe MpencTaBieHUE NaHHBIX (CXEMBI,

TabIuIBl, rpadukn).

2.11

HpeHCTaBHeHI/IC LOEJIBIX YHCCI B IMaMATH KOMIIBKOTEpPA. Ol"paHI/I‘IeHHOCTB

Auamna3oHa 4YuCC IMPU OrpaHUYCHUU KOJIMYCCTBA pa3psaoB. HGPGHO.HHeHI/IG




paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TOMTOJHUTEIBHBINA KOJI OTPULATEIbHBIX YUCET.

[To6uToBBIC JIOTMYECKHE omepanuu. Jlormdeckuii, apudMeTHUECKH U
nukmnueckuit  casuru. llludpoBanue ¢ momompl0 MOOWTOBOW OIEpaIuu

«uckinouaromniee NJIN»

2.12

IIpencraBicHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEPA. 3Havaniasi 4acThb
U TopsAoK yucna. /luama3oH 3HaueHUI BellecTBEHHbIX uucend. [IpoGiembl
XPAaHECHMS BEIIECTBEHHBIX 4YMCEJ, CBSA3aHHBIE C OrPAHMYECHHEM KOJIMYECTBA
paspsanoB. BelonHeHne onepanyii ¢ BEIECTBEHHBIMU YMCIAMM, HAKOIUICHUE

omuoOoK IIPpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHble moHATHSA. Buael rpados. Onucanue rpadoB ¢ MOMOIIBIO
Marpul CMCXKHOCTH, BECOBBIX Marpul, CIIMCKOB CMCKHOCTH. Pemenue
QITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHAIM30M rpadoB (MIOCTPOCHHE
ONTUMAIILHOTO IIYTH MEXIy BepIIMHaMu rpada, onpeleieHrue KOJINYeCcTBa

pa3IMyYHBIX MyTeH MEXIy BEepUIMHAMH OPHUEHTHPOBAHHOIO AlMKIMYECKOTO

rpaga)

2.14

HepeBnsi. bunapHoe nepeBo. [lepeBps mowucka. CrocoObl 00xoma naepesa.
[IpencraBnenne apupMeTHISCKIX BRIpOKEHUH B BUE nepeBa. Mcrnonbp3oBaHme

rpadoB U 1epEeBbEB IPU OMUCAHUN OOBEKTOB U IPOILIECCOB OKPYKAIOILIETO MUPA

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ OJIHON nHpopmanueit. [loctpoenue nepesa
nepedbopa BapUAHTOB, OMHCAHUE CTPATETHMH WIPHl B TaOIMYHOW opMme.

BoIurphiiiiabeie ¥ IPOUTPHILIHBIE TO3UIIUU. BRIUTpEIIIHbIE CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOIO — MHTeNiekTa. MaeHTugukanus W MOHUCK
n300pakeHui, pacro3HaBanue Jul. Mcnonp30BaHre METOAOB UCKYCCTBEHHOTO
MHTEIUIeKTa B OOyyarommux  cucremax. Vcronmp3oBaHME — METOAOB
MCKYCCTBEHHOT'O MHTEJIEKTa B podoToTexHuke. iHTepHeT Bemield. Heliponnsie

CETH

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanuzaius NoHIATUS anroput™ma. MammHa TelopyHTa Kak yHUBEpCcalbHas

MOJIEJIb BEIYUCIIEHUN

3.2

OreHka CJIOKHOCTH BBIYHCICHHH. Bpems paboTel m 00BEM HCTIOIB3yeMOM
MaMsTH, WX 3aBUCHUMOCTh OT pa3Mepa HCXOAHbIX JaHHbIX. OleHka
ACUMITOTUYECKONW CIIOKHOCTH aJITOPUTMOB. AJTOPUTMBI IOJMHOMHAIBHOU
cnoxkHoctu. Ilepebopubie anropuT™mbl. [IpuMepsl pazIUYHBIX aITOPUTMOB

pelIeHrs OIHOM 3aauu, KOTOPbIE UMEIOT Pa3InYHYIO CIOXKHOCTh




3.3

OmnpeneneHre BO3MOXHBIX Pe3ylIbTaTOB pabOTHl MPOCTEHIINX alrOpUTMOB
YIPaBIEHUS UCHOJHUTENISIMHA U BBIYUCIUTEIbHBIX aIrOpuTMOB. OnpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX alITOPUTM MOKET J1aTh TPEOYEMBIil pe3yabTaT

3.4

AnroputMbl 00pabOTKH HATypalTbHBIX YHCEN, 3alMCAHHBIX B MO3HIIMOHHBIX
CHCTEMaX CYMCIICHUWsS: pa30OMeHHe 3alMch YWCiia Ha OTACIbHbIE HHPHI,
HaXOXJCHHE CYMMBI W TIpOHM3BeACHUS HH(]p, HAXOXKICHHE MaKCUMaIbHOU
(MHHHMAITBEHOW ) U DB

[IpencraBnenne umcina B BUAE HaOOpa MPOCTHIX COMHOXKHUTENIEUH. ANTOPUTM
OBICTPOTO BO3BEJCHHS B CTEMEHb. [IOMCK TPOCTBIX YHCET B 3aJaHHOM

JMara3oHe ¢ TIOMOIIBIO AlITOPUTMA «PEIIeTO DpaTocheHa»

3.5

MHoropa3psiHbIe TIeNIbIe YUCIIa, 3a1a4H JJTMHHON apu(METHKHI

3.6

Azpik mporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tunsl naHHBIX:
[[eIOYHCIICHHBIC, BEIICCTBCHHBIC, CHUMBOJIbHBIE, JIOTHYECKHe. BeTBiueHus.
Crnoxuble ycnoBus. Llukisl ¢ ycnoBueM. LIMKiIbI 110 TEpEMEHHOM.

OO6paboTka naHHBIX, XpaHAmuXcsa B Qaitmax. TekcToBble U TBOWYHBIC (ailiibl.
daitnoBsie nepeMeHHbIe ((haimoBeie yka3arenu). Urtenue u3 ¢aiina. 3anuch B
daiin.

Pazbuenue 3amaun Ha moa3agauun. [lognporpamMmer (IporieAypsl U PYHKITHH).

Hcnonb30BaHue cTaHAAPTHON OMOIMOTEKHU S3bIKAa TPOrPaMMUPOBAHUS

3.7

Pexypcus. PexypcuBHbie nporenypsl U GyHKIUHU. Vcronb3oBaHUe CTEKa IS

OpraHM3aliy PEKYPCUBHBIX BHI30BOB

3.8

Uwucnennsie MeToAbl. TOUHOE W MPUOMMKEHHOE pelIeHusl 3anaun. YucineHnHoe
pellieHre ypaBHEHUH C MOMOIIbI0 mojbopa mapamerpa. UncieHHbIE METObI
pelieHus ypaBHEHUWI: MeTox mepedopa, METOJ TIOJIOBUHHOTO JICJICHUS.
[TpubnmxEHHOE BBIYUCIICHUE JIUH KPUBBIX. Beruncnenue miomaneit guryp c
MTOMOUIBIO YUCIICHHBIX METOJOB (METOJ MPSMOYTOJbHUKOB, METO/ Tpareuui).
[Touck makcumyma (MUHHEMYMa) (YHKIIUM OJHOW MEPEMEHHON METOJIOM

IIOJIOBUHHOT'O ACJICHUA

3.9

OOpaGoTka  CHMBONBHBIX  JaHHBIX. BcTpoeHHble  QyHKIMHM — A3bIKa
IpOrpaMMUPOBAaHUS il  00paOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IOSABICHUH CHMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, IOHCK
IIOACTPOKH BHYTPHU TaHHOM CTPOKH, 3aME€HA HAUJCHHOU MOJCTPOKHU HA IPYTyIO
cTpoky. ['eHepanusi Bcex CJIOB B HEKOTOPOM aidaBuUTE, YIOBIETBOPSIOIINX
3aJjaHHbIM orpaHudeHusM. IIpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

obpaTtHO

3.10

MaccuBel M MOCIENOBATEILHOCTH 4YHCEI. Brluncienue 0000MIEHHEBIX

XapaKTECPUCTHUK DOJIEMCHTOB MacCCuBa MU YHCI0BOM IIOCJICA0BATCIBHOCTHU




(cymMMBl, TpOW3BENCHHS, CPEAHET0 apu(METUIECKOro, MHUHHUMAIBHOTO H
MaKCHMaJbHOTO JJIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YIOBJIETBOPSIONIUX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIM TOMCK 3aJaHHOTO 3HAYCHHS B MacCHUBE.
Anroput™bl pabOThl C 3JIEMEHTAMH MacCUBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CopTUpoBKa OJHOMEpPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKH
(MeTox my3bIpbKa, METOJ BBIOOpA, COPTHUPOBKA BcTaBKamu). COpTHpPOBKA
cnusiHueM. beictpas coptupoBka MaccuBa (anroputm QuickSort). JIBomdHBIH

IIOMCK B OTCOPTUPOBAHHOM MACCHBC

3.11

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJNTOpUTMBI 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHEHHE JIBYMEPHOTO YHCJIOBOTO MacCHBa 110 3a/JaHHBIM
npaBujiaM, IMOUCK 3JICMCHTA B ABYMCPHOM MACCUBC, BLIYUCIICHUC MAaKCUMYyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOT'O MacCHBA, IEPECTAHOBKA CTPOK U

CTOJIOIIOB JBYMEPHOT'O MAacCHBA

3.12

CrmoBapu  (accollMaTHBHBIE  MAacCUBBI, OTOOpakeHHs).  XOII-TAOJIHIIBI.

[TocTpoenwue andaBUTHO-YACTOTHOTO CIIOBAPS IS 33JaHHOTO TEKCTA

3.13

Creku. AHanu3 MNPaBWIBHOCTH CKOOOYHOTO BBIpaXKEHHUs. Bwruucnenue
apru(METHUIECKOTO BBIPAXKCHHUS, 3aIMCAHHOTO B MOCT(MUKCHOM opme.

Ouepenu. Mcnonp30BaHue ouepeu Al BpEMEHHOIO XpPaHEHUS TaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMAIBHOTO OCTOBHOTO JIepeBa
B3BEILICHHOT'O CBS3HOTO HEOPHUEHTUPOBAaHHOTO rpada. KonnyecTBo pasinyHbIX
nyTell MeXAy BepIIMHAMH OpPUEHTHPOBAHHOIO AIMKJIMYECKOro rpada.

Asnroput™ JIeHKCTpBI

3.15

HepeBbs. Peanuzanusa nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapueie) nepeBbs. [locTpoenue aepeBa il 3aJaHHOTO apu(PMETHIECKOTO
BbIpakeHUs. PekypcuBHBIE alropuTMbl 00X0/1a nepeBa. Vcnonb30BaHue cTeKa

U ouepeu aiisi 00Xoaa nepesa

3.16

JliHaMHUYEeCKO€E MPOrpaMMHPOBAaHUE KaK METOJ] PELIEHMS 3a/1a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX  PE3YyJbTaTOB.  3aJayd, pEIIAeMble C  I[OMOILBIO
JUHAMHYECKOrO MPOTrpaMMHUPOBAHUS: BBIYUCIEHHWE PEKYPCHUBHBIX (YHKIUH,

HO,Z[C‘-IéT KOJIMYCCTBA BAPHUAHTOB, 3aa4u ONITUMU3AIUN

3.17

[TonsiTie 00 OOBEKTHO-OPUEHTUPOBAHHOM TNporpamMmupoBanur. OOBEKTH U
kiaccbl. CBOMCTBa U METObI 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHANN3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOIXOJA.

Wukancynanuus, HacieaoBaHue, moauMophusm

HNudopmaninoHHble TEXHOJIOTUH

4.1

AHnanmu3 nanHbix. OCHOBHBIE 33/1aud aHalM3a JaHHBIX: MPOTHO3UPOBAHME,

Kiaccuukanms, KiacTepusanus, aHanu3 oTkiIoHeHuH. [lociaemoBarenbHOCTD




peIICHUS 3a/1a4 aHAJIN3a JaHHBIX: C60p NEPBUYHBIX JAaHHBIX, OYHUCTKA U OLICHKA
KayecTBa JAaHHBIX, BHIOOp W (WJIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JAHHBIX, BU3yaJln3alus JaHHbBIX, MHTEpIIpeTalus pe3ynbTraToB. IIporpaMMHuble
cpeactBa u VHTepHEeT-cepBUCHl U1l 00paOOTKM M IPEJICTaBICHHUS JaHHBIX.

Bonpmne mannpie. MamuHHOE 00yueHUE

4.2

AHanu3 JaHHBIX C TIOMOIIBIO AJICKTPOHHBIX TaONWIl. BhIuuclieHHne CyMMBl,
cpemHero  apupMETHYECKOro, HauOOoJbIIero (HAaWMEHBIIETO) 3HAYCHUS
nauarnazoHa. Berumcnenne xod((duIMeHTa KOppeisiiuy JIBYX pSAAOB JIAaHHBIX.
[TocTpoenue crosOYaThIX, JMHEHYATHIX W KPYroBBIX auarpamm. I[loctpoenue
rpapukoB  ¢yHkuuid. [lombop  nuHMM  TpeHnma, pelleHue  3agad
MPOrHo3upoBaHus. PemieHne 3aiay ONTUMU3ALMU C MMOMOIIBIO AJIEKTPOHHBIX

TaOJIALL
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Jluckperuzanusi TpU  MaTeMaTUYECKOM  MOJIEIMPOBAHUM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBMKEHUs. MojenupoBaHue OHOJOTHMYECKUX
cucteM. MaremaTHueckie MOJEIW B OSKOHOMHKE. BblunciauTenbHbIe
HKCHEPUMEHTHI ¢ MojensiMu. OOpaboTKa pe3ynbTaToB 3KCIEpUMEHTa. MeTox
HaUMEHBIIMX KBaJpaToB. OIlIEHKa YHUCIIOBBIX MapaMETPOB MOJCIUPYEMbIX
O00BEKTOB U TMpolleccoB. BoccTaHOBIEHHWE 3aBUCMMOCTEH MO pe3yibTaram

AKCIIEPUMEHTA

4.4

BepostHOCTHBIE  MOAENH. Meronst  Monte-Kapro. muranmonnoe

MOZACIINPOBAHUC. CucTeMBI MacCOBOT'O OGCHy)KI/IBaHI/IH

4.5

Tabnuunbie (pensiuoHHBIE) 0a3pl JaHHBIX. Tabnmuia — MpeICTaBICHHE
cBefcHMI 00 OMHOTUITHEIX 00bekTax. Iloie, 3amuck. Karou Tadmuiel. Padora ¢
roToBOH 0a3o0if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. Ilouck, copTUpoBKa U
¢buabTpanus JaHHBIX. 3allpoChl Ha BEIOOPKY JAHHBIX. 3aMPOCHI C TapaMeTpamH.
BrruncnsieMmbie moJis B 3ampocax.

MHuororabnuanbie 6a3bl JaHHBIX. THIIBI CBSA3€H MeXTy TaOnuiamMu. BHenHui
ko4, [lemocTHOCTh 0a3bl JaHHBIX. 3anpockl K MHOTOTAOMUYHBIM 0azam

MAHHBIX

4.6

TexcrtoBblli mporeccop. CpeacTBa IOMCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHbIE  TEKCTOBblE  JOKyMEHTHL.  CHOCKH,
ornasinenue. [IpaBuna  UUTUPOBAHUS  UCTOYHUKOB U OGOpPMIICHHUS

O6ubnuorpadguyecKix CCbUIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Nudopmatuka. 10 kmacc. YueOHUK: 6a30BbIN U yTriyOseHHBIN ypoBHH. A.I.I'eiiH,
A.b.JIuBuak, A.1.Cenokocon, H.A.FOnepman. AO «13narenbcTBO
[IpocBenieHne

Nudopmatuka. 11 kmacc. YueOHUK: 6a30BbIN U YIITyOJICHHBIA YPOBHH.

A.I'.T'eitn, A.1.CenokocoB. AO «M3narensctBo [IpocBeiienue»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. Uapopmaruka. 1011 knaccel. Kommnberorepusiii mpaktukym. bocosa JILJL.,
Bocosa A.1O. AO «M3narensctBO IIpocBemienne»

2. Undopmaruka. 10—11 xmaccsl. Meronuueckoe nocodue. bocosa JI.JI., bocosa

A1O. AO «M3parensctBO [IpocBemenne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnuoteka I{OK https://m.edsoo.ru/
2. «Poccuiickas aneKTpoHHas 1mKoaa» https://resh.edu.ru
3. ®I'MC «Mos mkomna» https://myschool.edu.ru/
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