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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmaTuke (yriayOiaEHHbBIN YPOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3zoBaHusa pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3ylbTaram
OCBOEHHMS OCHOBHOM  00Opa30BaTE€IbHOW MIPOrpaMMbl  CpPEAHEr0  OOILEro
oOpa3zoBanus, npexacrasieHHbix B ®I'OC COQO, a takxke (enepanbHoil paboueit
IpOrpamMMbl BOCIIUTAHUS.

[Iporpamma mo wuHpopmaTuke Aa€T MpeACTaBIeHHE O LesIX, oOuei
CTpaTeruu OOYyYeHHs, BOCIHTAHWUS ¥ Pa3BUTHUA OOYYAIOMIMXCS CpPEACTBAMHU
yuebHoro npeamera «HbopmaTuka» Ha yriiyOJEHHOM YpPOBHE, YCTaHaBIIMBAET
00s13aTenbHOE IPEIMETHOE CoJIepKaHUe, peyCMaTpUBAET ero
CTPYKTYPUPOBAHUE IO pa3/ielaM U TeMaM Kypca, OIpenessieT paclpeieeHue ero
1o Kjaccam (rogaM M3ydeHwus ), Ja€T MPUMEPHOE paclipe/ieleHre Y4eOHbIX 4acoB
IO TEMAaTUYECKUM pa3fellaM Kypca U  PEKOMEHIYeMYI (IPUMEpPHYIO)
MOCTEIOBATEIbHOCTh ~ UX  M3Y4YEHHS] € y4ETOM  MEXMOPEAMETHBIX U
BHYTPUIPEAMETHBIX  CBSI3€H, JIOTMKM  y4e€0HOro TIpoliecca, BO3PACTHBIX
0COOEHHOCTEW 00yYaroIuXCsl.

[Tporpamma 1o MHGOpPMATUKE ONPENESIET KOTUUECTBEHHbIE U KaUECTBEHHBIC
XapaKkTEepUCTUKHU Yy4eOHOro MaTepuaia JUisl KaKJI0ro roja U3y4eHus, B TOM 4HCIie
Ui COAEPIKATEIHbHOT0 HAMONHEHUS PA3HOTO BHUIA KOHTPOJSA (IMIPOMEXKYTOUHOM
aTTecTaluu 00 ydJarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX pabor,
roCy/IapCTBEHHOM MTOroBOM arrectaiuu). [Iporpamma no nHpopMaTuke siBIseTCS
OCHOBOWM JJIi COCTaBJICHUS AaBTOPCKMX YYE€OHBIX MPOTrpaMM U Y4E€OHHUKOB,
MOYPOYHOTI'0 TUIAHUPOBAHUS KYpCa YUUTEIIEM.

Nudopmarrka B cpeiHeM 0011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATUKH KaK HAydyHOW JUCUUIUIMHBI, HU3y4aroueu
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOYKHOCTU aBTOMATHU3ALMU MH(POPMAIIMOHHBIX
MIPOILIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHbIE ~ 00JaCTM  NpUMEHEHUs  UHQPOPMATHKH, NPEKIE  BCETO
MH(pOpPMAIMOHHbIE TEXHOJIOIMH, YIPABIEHUE U COLMAIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HWHGOPMATUKH U HUH(DOpPMALMOHHON
JESITEIbHOCTH.

Kypc uHpopMaTuKu i YpOBHSI CPEJHEro 00IIEero oOpa3oBaHUs SABIAETCA
3aBEpIIAIOIIMM 3TAllOM HEMPEPHIBHOM MMOATOTOBKM OOYYaIOIUXCSl B 00JIACTH
UHGOPMATUKU U HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, OMHPACTCS
Ha cojepkaHue Kypca MHGOPMATUKKH YPOBHS OCHOBHOI'O OOIIEero oOpa3oBaHUs U
OMBIT  TIOCTOSIHHOIO  MPUMEHEHHs  MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETAIui0o U 000O0IIeHHe
3TOTO OIIBITA.



Pe3ynbraTel  yriyOJNeHHOro YpOBHS M3y4eHHMs y4eOHOro IpeaMeTa
«MHpopmaTuka» OpUEHTHPOBaHbl Ha IMOJYYEHHUE KOMIIETEHTHOCTEW JJis
nocienyriiei npodeccuoHanbHoM AesaTenbHOCcTH. OHM BKIIIOYAIOT B CeOsI:

OBJIAZICHUE KIIFOYEBBIMM INOHATHUSAMU M 3aKOHOMEPHOCTSMH, PaclO3HaBaHUE
COOTBETCTBYIOIIMX MM  TPHU3HAKOB U B3aUMOCBS3€H,  CHOCOOHOCTH
JEMOHCTPUPOBATh Pa3JINYHbIE MOAXOAbI K U3YUYECHHUIO SIBJICHUM;

YMEHHME pEIIaThb THUIOBBIE MPAKTHYECKUE W TEOPETHYECKUE 3a]ayH,
XapaKTepHbIE JJI1 UCIOJIb30BAHUSI METOJIOB U MHCTPYMEHTApHs JaHHOTO y4eOHOTO
IpeIMeTa;

HaJIM4KMe MPEJCTaBICHUN O JaHHOM Yy4eOHOM IMpeJMeTe KakK IIeJIOCTHOU
TEOpUH (COBOKYIMHOCTH TEOPHii), OCHOBHBIX CBA3SX CO CMEXKHBIMH OOJIACTAMH
3HAHUU.

B pamkax yrnyOon€HHOro ypoBHS M3ydeHHUS MHPOPMATUKH OOECIIEUMBAECTCS
LeJIeHANpPaBJIEHHAs MOArOTOBKA OOYYAIOIIMXCSA K MPOJOJDKEHUIO 00pa3oBaHUA B
OpraHu3auusx  Hpo(eCCHOHAIbHOIO  00pa3oBaHUS IO  CIEUUAIBHOCTSIM,
HEMOCPE/ICTBEHHO CBSI3aHHBIM C IU(GPOBBIMU TEXHOJIOTHSIMHU, TaKUM Kak
MporpaMMHasl MHKeHepHs, MH(OpMalMOHHAas 0€30MacCHOCTb, MH(POPMALMOHHBIE
CUCTEMbl U TEXHOJIOTUM, MOOWJIbHBIE CUCTEMBl U CETH, OOJbIIME JaHHBIE U
MallMHHOE OO0Yy4Y€HWE, TMPOMBILUICHHBI HWHTEPHET BEIIEH, HCKYCCTBEHHBIM
UHTEJUIEKT, TEXHOJIOTUH OEClpOBOJHOW CBS3M, POOOTOTEXHHKA, KBAaHTOBBIC
TE€XHOJOTUHU, CUCTEMBI PacCHpeleIEHHOr0 peecTpa, TEXHOJOIMU BUPTYaJIbHOU H
JIONIOJIHEHHOW PEaJIbHOCTEN.

OcHoBHas 1enb u3ydeHHs ydeOHoro mpeamera «HbopmaTuka» Ha
yriyOJIEHHOM  ypOBHE CpeIHero oomiero ooOpa3oBaHuss — oOecIleueHue
JallbHEHIIET0 pa3BUTUS HMH(OPMALMOHHBIX KOMIIETEHIIMM 0O0ydaroerocs, ero
TOTOBHOCTH K HU3HHU B YCIIOBUSIX Pa3BUBAOLIErOcs MHPOPMALIMOHHOIO 00LIeCTBa
Y BO3pAacCTalolllell KOHKYPEHIIMM Ha pbIHKE Tpyda. B CBI3uM C 3TUM H3ydeHHE
uHpopmatuku B 10—11 kmaccax 1omxHO 00eCeYnTh:

C(OPMUPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HA ITOHUMAHUU POJIU
uH(popMaTUKH, WHPOPMAIIMOHHBIX M KOMMYHHUKAIlMOHHBIX TEXHOJOTMH B
COBPEMEHHOM OOLIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTUYECKOT0 U AJITOPUTMUYECKOIO MBILIUICHHUS;

c()OPMUPOBAHHOCTh YMEHUW pa3nuyaTh (aKTbl U OLEHKH, CpaBHUBATh
OLICHOYHBIE BBIBOJBI, BHJIETh HMX CBS3b C KPUTEPUSMH OLICHUBAaHUS M CBA3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMON IEHHOCTEW, POBEPATH HA JJOCTOBEPHOCTD U
000011aTh HHPOPMAITHIO;

c(OPMUPOBAHHOCTh ~ MPEIACTABICHU O  BIAMSHUM  WH(OPMALMOHHBIX
TEXHOJIOTMH Ha >KM3Hb 4YeJoBeKa B OOIIeCTBE, MOHUMAaHHE COLMAIBLHOTO,
SKOHOMHUYECKOI0, MOJUTHYECKOr0, KYJIbTYPHOIO, FOPHIMYECKOIrO, MPUPOAHOrO,



SPrOHOMHYECKOIO,  MEIULMHCKOIO U (PU3MOJIOTHYECKOTO  KOHTEKCTOB
MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MPUHATUE MMPABOBBIX U 3TUYECKHUX ACTIEKTOB MH(POPMAIMOHHBIX TEXHOJIOTHIA,
OCO3HAHME OTBETCTBEHHOCTH JIIOJEH, BOBICYEHHBIX B CO3JJaHUE U UCIOJIb30BAHUE
UH(OPMAIIMOHHBIX CUCTEM, paclpoCcTpaHeHHue NH(POPMALINH;

CO3/IaHME YCIIOBUM NJIsi pa3BUTHS HABBIKOB Yy4€OHOM, MPOEKTHOW, HAYYHO-
UCCIIEZIOBATENbCKOM UM TBOPYECKOM MAEATEIbHOCTH, MOTHBAIMM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu yuebHoro npeamera «MHbopMaTuka» BBIIEISAIOTCS YEThIpe
TEMATHUYECKUX PA3ZEna.

Paszpen «lludpoBas rpaMoOTHOCTH» TIOCBALIEH BOIIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JIPYTUX DOJEMEHTOB LHU(PPOBOTO  OKPYXKEHHS, BKIIOUYas
KOMIIBIOTEPHBIE CETH, UCIOIb30BAHUIO CPEICTB ONEPAllMOHHONW CUCTEMBI, paboTe B
cetu VIHTepHET W UCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HH(DOPMAIIMOHHOMN
0€30MacHOCTH.

Pasnen «Teopernmueckue OCHOBbI HH(OPMATHKM» BKIIOYAaeT B ce0s
MOHATUMHBIN anmapar HWHMOPMATUKH, BOIPOCHl KOJWPOBAHUSA HHQPOpPMALUH,
U3MEpPEHUsT HHQPOPMAILMOHHOTO O00BbEMa JaHHBIX, OCHOBBI anreOpbl JOIMKU U
KOMIIBIOTEPHOT'O MOJIEIIMPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHMpPOBAHHME)» HAIPaBJICH HAa Pa3BUTHE
AITOPUTMUYECKOTO MBIIICHHS, pa3pa00TKy aJlTOPUTMOB U OLIEHKY UX CJIOXHOCTH,
(opMHUpOBaHUE HABBIKOB peajM3allMy MPOrPaMM Ha sI3bIKax MpOrpaMMHUpPOBaHUs
BBICOKOI'O YPOBHSI.

Paznen «MHpopmManMOHHBIE  TEXHOJOTHMW»  TOCBALIEH  BONPOCaM
OpPUMEHEHUsT MH(POPMAIMOHHBIX TEXHOJIOTUH, peaqu30BaHHBIX B TPHUKIIAIHBIX
IPOrPaMMHBIX IPOAYKTAaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 337a4ax aHaJIA3a
JaHHBIX, HUCMOJb30BAHUIO 0a3 MaHHBIX M AJIEKTPOHHBIX TAaOMUI] AJIS PEHICHUS
MIPUKJIAJIHBIX 33/1a4.

B npuenénHom nanee conepkaHuu yueOHoro npenmera «HHpopmaTikay
KYPCHUBOM  BBIJEJIEHBl JIONOJIHUTEIbHBIE TEMBI, KOTOpbIE HE BXOIAT B
00s13aTeNbHYIO0 IPOrpaMMy 00y4EeHMsI, HO MOTYT OBITh NPENIOKEHBI JAJIS1 U3YUECHHUS
OTJEIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00 YYaIOIIUMCS.

VYriyOnéHHplii  ypoBeHb H3y4yeHUA HHPOPMATHKUA PEKOMEHIyeTCs s
TEXHOJIOTUYECKOr0  Mpo(duiisi, OpPUEHTUPOBAHHOIO HA  HHXKEHEPHYIO U
UH(OPMALIMOHHYIO c(epbl EATETbHOCTH. YTIYOJIEHHBIA YPOBEHb H3YyUEHHUS
UH(OPMATUKN O0ECTIEYMBALCT: TOJTOTOBKY OOYYarOIIMXCSA, OPUEHTUPOBAHHBIX Ha
CHEUANIbHOCTH B 00JacCTM WH(OPMAILIMOHHBIX TEXHOJOTMI M HWH)KEHEpPHBIE
CHEHUAIbHOCTH, YYAaCTHE B MPOEKTHOM M HCCIEA0BATEIIbCKON AESATEIbHOCTH,
CBSI3AHHOM C COBPEMEHHBIMH HANpPaBIECHUSMU OTpacid HHGOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, IMTOATOTOBKY K yJaCTHIO B OJTUMITHAAAX U clade
Enunoro rocynapcTBeHHOT 0 3K3aMeHa Mo nH(popMaTHKe.

[TocnenoBaTenbHOCTh M3YYEHHS TEM B IpeleiiaX OJHOTO rojaa OO0ydeHUs
MOXKET OBITh HM3MEHEHA [0 YCMOTPEHHUIO Y4YUTENs MpHU MOATOTOBKE paboueit
IPOrpaMMBbI U TIOYPOYHOTO TUTAHUPOBAHUS.

OO611ee 4KCIIO YacoB, PEKOMEHOBAHHBIX ISl U3y4eHUs: MHQOpMATUKU — 272
yaca: B 10 kimacce — 136 gacoB (4 yaca B Hegenmo), B 11 kimacce — 136 yacos (4 yaca
B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

HudpoBasi rpaMoOTHOCTH

TpeGoBanuss TeXHMKH O€30MaCHOCTH M THTHEHBI TIpH  paboTe ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU HU(DPOBOTO OKPYKEHUSI.

[TpuHIIUTIBI PA0OTHl KOMIIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Heiimana. ABTOMaTHYeCKOE BBITIOJIHEHHWE IIPOrPaMMBI  IIPOIIECCOPOM.
OneparuBHasi, MOCTOSIHHAsg W JOJTOBpeMeHHas mamsaTh. OOMEH JaHHBIMHU C
IIOMOLIBIO IHWH. KOHTpOJUIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTyN K MaMSATH.

OCHOBHBIE  TEHACHIMU  Pa3BUTHUSA KOMITBIOTEPHBIX TEXHOJIOTUH.
[lapannenbHeie BBIYUCIICHUS. MHoronponeccopHsie CUCTEMBI.
CynepkomnbioTepsl. Pacnipenenénupie BbIUKCIUTEIbHBIE CHCTEMBI M 00paboTKa
O0onbmMX JaHHBIX. MoOWIbHBIE 1UM(GPOBBIE YCTPOWCTBA U UX pPOJb B
KOMMYHUKaLHSX. Bcerpoennbie KOMIIBIOTEPBI. MHUKPOKOHTPOIIEPHI.
PoboTu3upoBaHHble IPOU3BOJCTBA.

[IporpammHoe o0OecrieyeHne KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
MIPOrpaMMHOr0 oOOecrieueHus] U uX HazHaueHwe. OCOOEHHOCTH MPOrpaMMHOIO
obecrieueHuss MOOWIBHBIX ycTpoicTB. [lapannensHoe mporpaMMupoBaHUE.
CuctemHoe mnporpamMmHoe obOecnedeHue. OnepaliOHHbIE CHUCTEMBI. Y THIIUTHI.
HpaviBepsl  ycTpoucTB. MHCTAWUIAIMA W ACUMHCTAULALUSA  OPOrPaMMHOIO
oOecrieyeHusl.

@aitnoBele cuctembl. [IpUHIMOBI pa3menieHUuss ¥ UMeHOBaHUs (HailjioB B
nonroBpeMeHnHol namsatu. [1la6nous! s onrcanus rpymm (aitios.

[Iporpammuoe obecnieuenue. JIueH3npoBaHUE MPOrPaMMHOI0 0OeCTIeueHHUs
u uudpoBbix pecypcoB. IlpompuerapHoe u  CcBOOOIHOE MPOrpPaMMHOE
oOecrnieuenue. KomMepueckoe 1 HEKOMMEPUECKOE MCIIOIb30BAaHHUE MPOrPAMMHOIO
oOecriedyeHuss U HUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHaBJIMBacMas
3aKOHOATENBCTBOM Poccuiickon Penepanun 3a HENPABOMEPHOE MCIOJIB30BAHUE
IPOrpaMMHOI0 obecrieueH s U IU(GPOBBIX PECYPCOB.

[IpuHOMIBI TOCTPOCHKS M anllapaTHbIE KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEM.
Ceresble npoTokoubl. Cere MHTEpHET. Anpecanus B cetn HTepHET. [IpoTOKOIBI
creka TCP/IP. Cucrema qOMEHHBIX UMEH.

Pa3nenenune IP-cetm Ha moaceT ¢ moMOIIbK0 Macok mnojacereil. CereBoe
agMuHHUCTpUpoBaHue. [lomydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i0M ceTd. OnpeneneHue Mapuipyra JIBHKECHUS
IIAKETOB.

Buner  pestenbHocTn B cetu  HMurtepner. CepBucsl  HMHTepHera.
['eoundopmarmonnbie cucteMbl. ['€00OKallMOHHBIE CEPBUCHI PEATLHOIO BPEMEHHU



(HampuMep, JIOKalus MOOWJIBHBIX TENePOHOB, OINpEACICHHE 3arpy>KeHHOCTU
aBTOMarucTpaiei), ”HTEpHET-TOProBiisl, OpOHUPOBaHUE OUJIETOB U TOCTUHMUII.

["'ocynapcTBEHHBIE 3JIEKTPOHHBIE CEpPBUCHI U yciIyrd. CoUHaIbHBIE CETU —
OpraHu3alvs KOJUIEKTUBHOI'O B3aUMOJICHCTBUS M OOMeHa JaHHbIMHU. CeTeBoil
ATUKET: NIpaBWia MOBeJAeHUs B KubOepnpocTpancTtBe. [Ipobnema noaiIMHHOCTH
noiay4eHHoM uHpopmaiu. OTKpbITbIE 00pa30BaTeIbHbIE PECYPCHI.

TexHOreHHble M SKOHOMHUYECKHE YIpo3bl, CBA3AHHBIE C HCIIOJIB30BAaHUEM
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOIue npoOjaemMbl 3allUThI
uadpopmanmi  u  wHOpMarnMoHHON  Oe3omacHocTH.  CpemcTBa  3alTUTHI
uH(pOpMALIMK B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATHU3UPOBAHHBIX
nH(poOpMaMOHHbIX cucrteMax. I[IpaBoBoe oOecreuenne UHGOPMAIIMOHHOM
0e30MmacHOCTH.

[IpenorBpaienue HECAaHKIMOHUPOBAHHOIO  JOCTyla K  JIMYHOH
KOHQUACHIMATBLHOW WH(GOpPMAINH, XpaHSIIecs Ha MEPCOHAIBHOM KOMIIbIOTEpE,
MOOMJIbHBIX yCTpoiicTBax. BpenoHocHoe nmporpaMMHOe oOecriedyeHue U CrocoObl
O60pbObI ¢ HHUM. AHTUBUpPYCHBIE mporpamMmbl. OpraHu3anus JUYHOTO apXHBa
uHpopmanmu. PezepBHoe konupoBanue. [laposbHas 3ammra apxusa.

[MudppoBanue naHHbIX. CUMMETpPUYHBIE W HECUMMETPUYHbIE MIUQPHI.
udpper npocroit 3amensl. [ludp Iezaps. udp Buxenepa. Anroputm
mdpoBanust RSA.

TeopeTnueckue 0CHOBBI HH(pOpMATHKHI

Nudopmanus, nanHsie U 3HaHus. MHpOpMannoHHbIEe MPOLECCHl B MPUPOJIE,
TEXHUKE U OOLIECTBE.

HenpepbiBHbIE M JUCKpETHBIE BETUYMHBI W CcUTHaIBL. HeobxomumocTtsb
JUCKPETHU3alud HMHGPOpPMAIK, TpeJHA3HAYCHHON MJii XpaHEHus, Mepetayu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KkoaupoBaHHWe. PaBHOMEpHbIE U  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOILEHUH, 3alMCAaHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
VYcenosue ®ano. I[locTpoeHne OIHO3HAYHO AEKOAMPYEMBIX KOJOB C MHOMOIIBIO
nepeBa. EnuHunbl u3mepenus koianuecTBa nHbopMmaiui. AnpaBUTHBIN MOAX0A K
OLICHKE KOJIMYeCcTBa MH(POpMAIIUU.

Cucrembl cuucienus. Pa3BépHyTass 3amuch UENbIX M JPOOHBIX YHCENl B
MO3UIIMOHHON cHucTeMe cuuciacHusa. CBOHCTBAa MO3UIIMOHHOM 3alHdCH 4YHCIA:
KOJINYECTBO LK(Dp B 3alKCH, MPU3HAK JECTUMOCTH YUCJIa Ha OCHOBAHUE CHUCTEMBI
CUMCIIEHUA. AJITOPUTM MEPEBOJIA LIETIOTO YUCIa U3 P-MUHON CUCTEMBI CUMCIICHUS B
JECSITUUHYIO0. AJTOPUTM TEpeBojla KOHEYHOW P-u4HOM npoOM B JECSATHUHYIO.
AJNTOPUTM TMEpeBO/a IEJOr0 YHucia U3 JECITUYHOM CHUCTEMBI cuuciieHus B P-
nuyHyto. llepeBon KoHEUHOM necATUYHOM Jpobu B P-uunyro. JIBomuHas,
BOCBMEPHYHAS U LIECTHAALATEPUYHAS CHCTEMbI CUHCIIEHMS, CBSI3b MEXKIY HUMHU.



ApudmMernyeckre ornepalnry B IMO3UWIHUOHHBIX CHUCTEMax CUHUCieHus. TpouuyHas
YpaBHOBEIIECHHAS] CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS! CUCTEMA CUHCIICHHUS.

KomupoBanue tekctoB. KomupoBka ASCIl. OpgHoOGalTHBIE KOIWPOBKH.
Craumapr UNICODE. Komupoka UTF-8. Omnpenenenune uHGOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOILIEHU.

KomupoBanue  um3oOpaxenuit. Ouenka HHPOpPMAIMOHHOTO  00BEMA
rpaduuecKkrX JaHHBIX MPH 33JaHHBIX Pa3pelIeHUH U TTyOuHE KOJUPOBAHUS IIBETA.
IIBeToBrie Moaenu. BektopHoe xoaupoBanHue. @opmarbl rpadudeckux Ghausos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

KonupoBanue 3Byka. Orenka nHOOPMAIMOHHOTO 00BbEMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YaCTOTE IUCKPETU3AIMU U PA3PATHOCTU KOJIUPOBAHUSI.

AnreOpa noruku. IloHsiTHe BhICKa3bIBaHWs. BhiCKa3zbiBaTeIbHBIE (POPMBI
(mpeaukatsl). KBaHTOpHI CyIIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omneparuu. Tabnuilbl UCTUHHOCTU. Jlornueckue BbIpaKEHUSI.
Jlornueckue ToxzAecTBa. JlOKa3aTeNbCTBO JIOTMYECKUX TOXKAECTB C IOMOIIBIO
Ta0JIUIl UICTUHHOCTH. JIormdecKue oreparuy 1 ornepauy Hajl MHOKECTBAMH.

3aKkoHbl anreOpbl JIOTUKW. ODKBUBAJICHTHBIC MNPEOOpa30BaHUS JIOTHYECKHUX
BbIpakeHUH. JIornyeckre ypaBHEHUS U CUCTEMbI YPaBHEHHUIA.

Jlornueckue ¢GyHKUIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX
GYHKIIUNA OT KOJIMYECTBA apryMeHTOB. [loHBIE crCcTEeMBI JIOTHUeCKUX (PYHKITUH.

Kanonnueckue  gopmbl  joruyeckux  BbIpakeHuil.  CoBeplIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMAJIbHBIE (OPMBI, aJNTOPUTMBI UX
MIOCTPOCHHUS TIO TaOIHIE HCTHHHOCTH.

Jlormyeckue »3yeMeHTBI B cocTaBe KoMmmbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psanbeii cymmarop. IlocTpoeHne cxem Ha JIOTMYECKHUX JJIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIPQXKEHUIO. 3aIllUCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOU CXEME.

[IpeacraBneHue 1ENbIX YKCENl B MaMsATH KoMIbloTepa. OrpaHUYE€HHOCTb
JUara3oHa YHMCEeN NpH OrpaHWYEHUH KoJIMuecTBa pa3psaoB. IlepenonneHue
pa3psigHON ceTKu. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. [|BOMYHBIN
JOTOJIHUTENbHBIN KOJI OTPUIIATEIbHBIX YHCEIL

[loOutoBbie sorMueckue onepauuu. Jlornueckuii, apudmernyeckuii u
nukandeckut  capuru. llludpoBanme ¢ momompl0 MOOUTOBOM — omepanuu
«uckirovaroniee NJIN».

[IpencraBieHre BEIIECTBEHHBIX YMCENI B MaMSITH KOMIIBIOTEpA. 3Hauaias
JacTh M IMOPSAJOK 4yMcia. J[mama3oH 3HAUYCHWI BEIICCTBEHHBIX udmcell. IIpoGiaemMbl
XpaHEHUS! BEIIECTBEHHBIX 4YHCEJ, CBSI3aHHBIE C OTrPAHUYCHHEM KOJIMYECTBA
pa3psanoB. BrinmonaHeHue omepanuii ¢ BEIMIECTBEHHBIMU YHCIAMHU, HAKOIUICHUE
OIIMOOK TIPH BHIYUCIICHHSIX.



AJITOPUTMBI ¥ IPOrPAMMHPOBaHHUE

OmnpezneneHue BO3MOXKHBIX PE3YJIbTATOB pabOThl MPOCTEUIIUX aIrOPUTMOB
YIIPABJICHUS WCIOIHUTEISAMU W BBIYHCIUTEIBHBIX aNrOpUTMOB. OmnpenesieHue
UCXOJIHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPeOYEMbIil pe3ybTarT.

OTanbl pelieHus 3a7ady Ha KoMObloTepe. HCTpyMEHTalbHBIE CPEACTBA:
TPaHCISATOP, OTIAAUMK, mnpoduwiupoBIMK. Kommwisuus W HMHTEpHpeTanus
nporpaMM. BupTyanbHble MallvHBI.

WnterpupoBanHas cpena pa3paboTku. Mertoasl OTIAAKA  MPOTPaMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. Otnagounbiii BbIBOJA. [lomraroBoe
BBIIIOJIHEHHE TIporpaMMsbl. Touku ocranoBa. [IpocMoTp 3HaUeHUN IEPEMEHHBIX.

S3pik  mporpammupoBanust (Python, Java, C++, C#). Tumbsl naHHBIX:
LIEJIOUNCIICHHBIEC,  BELICCTBEHHBIE, CUMBOJIbHBIE, JIOTMYECKue. BersieHns.
Cnoxnbele ycnoBus. Iluknel ¢ ycmoBueM. Llukiasl 1O mEepeMEHHOM.
B3anmo3aMeHseMOCTh  pa3IMYHBIX  BHJAOB LHKJIOB. VHBapuanT nukKIia.
CocraBneHue IUKIAa C MCIOJIB30BAaHUEM 3apaHee OINPEACIEHHONO WHBAapPHAHTA
LMKJIA.

JloxymeHTHpOBaHUE IIPOrPaAMM. Hcnonb3oBanue KOMMEHTAapHEB.
IToaroroBka onvcaHus NPOrpaMMbl U MHCTPYKIIMH JUJIS ITOJIB30BATEIIS.

AnroputMbl 00paOOTKH HATYPAJIbHBIX YUCEIN, 3alMCAHHBIX B MO3HIIMOHHBIX
CUCTEMax CYHUCIEHUS: pa3OuMeHue 3alucu 4Yucia Ha OTAEIbHBIE IUQPBI,
HaXOXKJCHUE CYMMbl M TpOU3BEACHUS LU(p, HAXOXKIECHHE MaKCHUMalIbHOU
(MUHUMAJIHHOW) IUPBHI.

HaxoxzeHne Bcex IMpOCThIX 4YMCENl B 3aaHHOM auamnasoHe. [Ipencrasnenue
YHUCla B BUJIE HAOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

O6paboTka TaHHBIX, XpaHAIUXCS B (aiinax. TekcToBble U JBOUYHBIC (DAMIIBI.
QaiinoBble MepeMeHHble ((aitioBble ykaszarenu). Urenue u3 daitna. 3anuch B
daitn.

Pa3z0uenue 3agaun Ha noazanayu. Ilognporpammel (poueaypsl U GyHKIINN).
Pexypcus. PexypcuBHble 00BEKTHI ((hpaxTanbl). PexypcuBHBIE MpoLEeAypbl U
¢ynkuuu. Mcnonap3oBaHue cTeka Jjisl OpraHU3alui peKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue cTaHAapTHOM OWUOIMOTEKH A3bIKA MPOrPAMMHUPOBAHMS.
[Togxmouenne  OMOMMOTEK  MOANPOrpaMM  CTOPOHHHMX  IPOU3BOJUTEICH.
MonynbHBINA PUHIAII TIOCTPOEHUS IPOIPAMM.

Yucnennsie MeroAbl. ToyHOoe W NOPUOIMKEHHOE PpEIICHUS  3aadM.
YucneHHble METO/IBI pElIeHHs] YpaBHEHUN: METO] Tiepedopa, METO]l IOJIOBUHHOTO
nenenus. [lpuOnmx€HHOE BBIYMCIEHUE JJIMH KPUBBIX. BhluncieHuwe muiomanen
Guryp ¢ NOMOLIBIO YHCIEHHBIX METOAOB (METOA MNPSAMOYTOJIbHUKOB, METOJ]



Tpanenuii). Ilouck wmakcumyma (MUHUMYMa) (QYHKIIUM OJHOM TEpPEeMEHHOMN
METOJIOM IIOJIOBUHHOTO JCJICHHUS.

OOpaboTka CUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMM  s3bIKA
IpOrpaMMHUpPOBaHUs JIsl 0OpabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: TMOACYET KOJIMYECTBA TMOSBICHWN CHMBOJA B CTPOKE,
pa3dueHre CTPOKM Ha CJIoBa IO MPOOETbHBIM CHMBOJAM, MOUCK IOACTPOKU
BHYTPU JaHHOW CTPOKH, 3aME€HA HAWJCHHOM IIOJACTPOKHM HA JPYIYKO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOUIUX 3aJaHHBIM
orpannyeHusiM. [IpeoGpa3oBanue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl W TOCJIEIOBATEIILHOCTH YHCEN. BpryncieHue 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHUBA WJIM YUCIOBOM MOCIIE0BATEILHOCTH (CyMMBI,
MPOU3BEJCHUS, CPEAHET0 apu(PMETUYECKOro, MUHUMAIBHOTO M MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSAIONIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHBIN MMOMCK 3aJaHHOIO 3HAYEHUSI B MAaCCHUBE.

CoptupoBka oJHOMEpHOro mMaccua. [IpocTeie METOIbI COPTUPOBKH (METON
My3bIpbKa, METOJ BbBIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHHUEM.
beictpass coprupoBka maccuBa (amroput™m QuickSort). JIBowwHbIii TIOMCK B
OTCOPTUPOBAHHOM MAacCHUBE.

JIBymepHble MaccuBbl (MaTpHIbl). AJNTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MacCHUBOB: 3aIlI0JIHEHHE JBYMEPHOI'O YHCIOBOIO MAacCUBa IO 33JaHHBIM MPaBUJIaM,
MOMCK 3JIEMEHTA B JIBYMEPHOM MACCHUBE, BHIYMCICHHE MaKCUMyMa (MUHUMYMaA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHUBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOI'O MACCHBA.

NHpopMauoHHbIe TEXHOJI0I MU

TexctoBeiii mporeccop. PemaktupoBanme u (opmarupoBanue. [IpoBepka
opdorpadun u rpammatuku. CpencTBa TNOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnonws3oBanue — ctwiield.  CTPyKTYpUpPOBaHHBIE — TEKCTOBBIE
nokymeHTel. CHocku, ornaBieHue. KomnexktuBHas paboTa C JOKYMEHTaMHU.
NHCTpyMeHTHI perieH3upoBaHusl B TEKCTOBBIX Mporeccopax. OOmauHble CEpBUCHI.
HenoBass mepernucka. Pedepar. IlpaBunma 1MTHpPOBaHHWS WCTOYHHKOB U
oopmienust Oubamorpadguueckux cchiiok. OdopMieHHEe CIUCKA JUTEPaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTa. TE€XHUYECKHE CPENCTBA BBOJA
TekcTa. CHenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHHUS MATEMATHYECKHUX
TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 3aJjaud aHalIKW3a JAHHBIX: MPOTHO3MPOBAHUE,
KjIaccuukanus, KiacTepusalus, aHajdu3 OTKIOoHeHud. IlocienoBaTenbHOCTD
pelIeHHs 3a/1a4 aHajdu3a JaHHbIX: cOOp MEpPBUYHBIX JAHHBIX, OYMCTKA U OLICHKA
KayecTBa JIAHHBIX, BHIOOP M/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE JTaHHBIX,
BU3YyaJu3alys JaHHBIX, HHTEpOpETalns pe3ysbTaroB. lIlporpamMmMHble cpeacTBa u



MHTEPHET-CEPBUCHI ISl 0OpaOOTKU U IMPENCTaBICHUs JaHHBIX. bombline naHHbBIE.
MammnaHoe o0ydueHue. IHTenneKTyanbHbli aHaIu3 1aHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0NHIl. BBIYUCIEHHE CyMMBI,
CpeaHero apu(pMeTHIecKoro, HaubOIbIIEro (HAUMEHBIIIET0) 3HAUEHUsI JUara3oHa.
Boruucnenne koadduiieHTa Koppensauuu IBYX psAoB AaHHbIX. llocTpoeHue
CTONOYAThIX, JIMHEHYaThIX M KpyroBelX juarpamM. lloctpoenue rpadukos
dbyukiui. [lonGop nmuHMM TpeHaa, pereHne 3a1a4 MPOrHO3UPOBAHUS.

YucneHHOe pelleHWe YpaBHEHWM C TIOMOUIbI0 MOA0Opa mapamMerpa.
OnTuMu3anus Kak NOMCK HAWIy4ILIEro pelieHus B 3aJaHHbIX yciaoBHsaX. LleneBas
GyHKIUMA, orpaHuyeHus. JlokanbHble M TJI00aJbHBII MUHUMYMBI 1I€JIEBOM
¢yukuun. Pemenue 3a1a4 onTUMHU3AIUHU C TIOMOIIBIO AIEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckre 0OCHOBbI HH(POPMATHKH

Teopernueckue mMOAXOABI K OLEHKE KOJIWYECTBA HMH(POPMALMHU. 3aKOH
agnutuBHOCcTU HHpopManuu. Popmyna Xapriu. MHpopManus 1 BEpOSTHOCTD.
®opmyna [llennona.

Anroput™mbl  cxatus JgaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnropuTMbl CKaTus JaHHBIX C TOTEPSMH. YMEHBIIECHUE
rIyOuHBI KogupoBaHus 1BeTa. OCHOBHBIC UeH anroputMoB cxatus JPEG, MP3.

CkopocTh Tmepenadyd JaHHBIX. 3aBUCHMOCTh BPEMEHM II€peladyd  OT
UH(OPMALIMOHHOTO 00BbEMA NAHHBIX M XapaKTEPUCTUK KaHana CBS3U. [IpuymHbl
BO3HMKHOBEHHMSI OIIMOOK Mpu TmepeAadye JAaHHbIX. Konapl, TO3BOJSIONIINE
OOHapy)KMBaThb M WCHPABJIATH OIMMOKH, BO3HUKAIOIIME TPU Tepefade TaHHbBIX.
Paccrosinue Xammunra. KoaupoBanue ¢ nopropenuem 6utos. Konbr XamMmuHra.

Cuctembl. KoOMIIOHEHTBI cucTeMbl W UX B3aumojeicTBue. CHUCTEMHBIN
addekrt. Ynpapienue kak nHGpopMamoHHbIN nporecc. OOpaTHas CBs3b.

Monenu u monenupoBanue. Llenb moaenupoBanusi. COOTBETCTBUE MOJEIU
MOJICIIMPYEMOMY OOBEKTY WM IpOLECCy, eI MoaeaupoBanus. DopManuzanus
PUKJIAIHBIX 3a/1a4.

[IpencraBiieHne pe3yiabTaTOB MOJEIUPOBAHMS B BHJAE, YAOOHOM JUId
BOCIIPUSATHS 4eJIOBEKOM. ['paduueckoe npecTaBiIeHue JaHHBIX (CXEMBbl, TaOIHIIbI,
rpaduxn).

I'padbr. OcHoBHBIE MOHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHll CMEKHOCTH, BECOBBIX MaTpHL, CIUCKOB CMEXHOCTH. PeeHune
QITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHamu3oM TIpadoB (MOCTPOCHHE
ONTUMAJILHOTO IYTH MEXJy BepIiMHamMu rpada, OmnpeaesieHre KOoIMuecTBa
pa3IMyYHbIX TyTe MeXAy BepUIMHAMH OPUEHTUPOBAHHOTO AIUKINYECKOTO

rpada).



HepeBbs. bunapnoe nepeBo. [lepeBbst moucka. CrocoObl o0xona nepesa.
[IpencraBnenue apudMeTHIeCKuX BbIpaXXEHUI B BUJE nepeBa. [[uckpeTHble Urpbl
JIBYX UTPOKOB ¢ MoJiHo# uHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OIKCAaHUE CTPATETUu UTPhl B TAOJUYHON (opMe. BHIUIpHIIIHbIE U TPOUTPHILLIHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUU.

CpencrBa UCKYCCTBEHHOro HMHTe/UIekTa. CepBHCHI MAallMHHOIO IEPEBOJA U
pacrnio3HaBaHus ycTHOM peun. KorHuTHBHBIE cepBHCHL. MneHTtudukanus u mouck
U300paKeHUH, pacro3HaBaHue JIUIL. Camoobyuatroruecs CUCTEMBI.
HckycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. McCronb30BaHHE METOH OB
HCKYCCTBEHHOI'0 MHTEIJIEKTa B OOy4arolmux cucreMax. Mcmonb3oBaHue MeTonoB
MCKYCCTBEHHOT'O MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemiei. [lepcriekTuBsl
pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

QopMani3anusag  NOHATHA — anroputMa.  Mammua — TeropuHra  Kak
YHUBEpCaAJIbHAS MOJENb BeuucIeHUd. Te3nc Yépua—TrropuHra.

OreHka CIOXXHOCTH BbIUMcIeHUN. Bpems paboTel U 00bEM HCIIONB3yeMOi
MaMsATH, WX 3aBUCUMOCTh OT pa3Mepa HMCXOIHBIX JaHHbIX. OleHka
ACUMIITOTUYECKOW CJIOXKHOCTH  aJTOPUTMOB. AJTOPUTMBI  MTOJMHOMHUAJIBHOU
cnoxxHoctu. IlepeObopHble anmroputmbl. [Ipumepbl pa3aUYHBIX —AITOPUTMOB
pelieHus OJHOM 3a1a4, KOTOPbIE UMEIOT Pa3JINYHYIO CJIOKHOCTb.

[louck mpocCThIX YHMCeN B 3aJaHHOM JWAIla30HE C IOMOIIBIK aAIrOpUTMa
«petreTo DpaTocheHar.

MHoropa3psiHbIe 1eJble YKcia, 3a1a4d JTUHHON apu(pMETUKH.

CnoBapu  (accouuaTWBHBIE MAacCHBBI, OTOOpaxeHus). Xd3UI-TaOJUIIBI.
[TocTtpoenue andaBUTHO-4aCTOTHOIO CJIOBApSI 7S 33JaHHOTO TEKCTa.

Crexu. AHamu3 MNpaBUIBHOCTH CKOOOYHOIO BbIpaKe€HUs. BpluncieHue
apu(PMETUYECKOTO BHIPAKEHUS, 3aIIMCAHHOTO B OCT(UKCHOMN dopMe.

Ouepenu. Mcnonp3oBanue ouepeau AJi1 BPEMEHHOIO XPAHEHMS! TAHHBIX.

Anroputmel Ha rpadax. IlocTrpoeHne MHHHMaIbHOIO OCTOBHOIO JEpeBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTUpOBaHHOTO Tpada. KomuuecTBO pa3ianyuHbIX
OyTeld MEeX1y BEpLIIMHAMU OPUEHTHPOBAHHOIO ALMKINYECKOro rpada. AIroputrMm
JIEUKCTPBL.

[epeBbs. Peanmszanusa nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapubie) naepeBbsi. [locTpoeHue naepeBa Uil 3aJaHHOTO apu(METUUYECKOTO
BbIpaX€HUs. PeKypcuBHbBIE alrOpUTMbI 00XxoAa aepeBa. Mcnonb3oBaHHe cTeKa U
ouepeu s 00xo/1a JiepeBa.

JlnvHamudeckoe NOpOrpaMMHUpPOBAaHHE KaK METOJ pElIeHHs 3a1ad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJadyH, pEUHIacMble C MOMOIIbIO



JTUHAMUAYECKOTO TPOrpaMMHPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (GYHKIIUMN,
MOJICYET KOJIMYECTBA BApUAHTOB, 33]]a4l ONTUMH3AIUH.

[lonsiTue 06 OOBEKTHO-OPUEHTUPOBAHHOM NPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.
Pa3paboTrka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJIXOJA.
WNukancynsius, Haciaen0BaHue, MOJTUMOPPU3M.

Cpenbl ObicTpoit pa3pabotrku mnporpamM. lIpoextupoBanue wuHTEepdeiica
nonp3oBaTens. Vcrmomb3oBaHME TOTOBBIX — YIPAaBISIEMBIX  AJEMEHTOB IS
OCTpOSHUs HHTepderica.

O0630p  s3bIKOB  mporpaMmupoBanus.  lloHaTne o0  mapagurmax
MIPOrpaMMHUPOBAHUS.

NudopmanoHHbIe TEXHOJI0I UH

Otanbl  KOMIIBIOTEPHO-MATEMaTUUYECKOT0  MOJEJIMPOBaHUS:  MOCTAaHOBKA
3amaun, pa3paboTka  MOJENW, TECTHPOBAHHUE  MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOJIETUPOBAHUSI.

Jluckpetuzauus TpU MaTEMaTHUYEeCKOM MOJCIMPOBAHUU HEMPEPhIBHBIX
mporieccoB.  MonenupoBaHue JABIKEHUsA. MojenupoBaHue  OHOIOTHYECKUX
cucreM. MaremMaruyeckue  MOJAEIM B JKOHOMHUKE.  BwluuciurenbHble
HKCIIEPUMEHTHI C MOJICTISIMHU.

OOpaboTka pe3ynbTaToB HSKCIIEpUMEHTa. MeToJl HauMEHbBIIHX KBaJIpaToB.
OrneHka 4YHCIOBBIX TMApaMeTpoOB MOICIUPYEMBIX OOBEKTOB U  MPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEH 10 pe3yibTaTaM 3KCIIEPUMEHTA.

BepostHoctHeie  momenu.  Mertonst Monte-Kapno.  MmMurtanmnonsHoe
MozenupoBanue. CUCTEMbI MACCOBOTO O0CTYKUBAHMUSI.

TaOnuunble (pensiuoHHBIE) 0a3bl JaHHBIX. Tabnuia — TNpeACTaBICHHE
cBelleHNH 00 OMHOTHMHIHBIX 00BbekTax. Iloie, 3ammch. Kimrou tabmunwl. Pabora ¢
roToBoi 0a30M AaHHBIX. 3amnonHeHue Oaszbl NaHHBIX. [loMCk, copTupoBKa H
¢GunbTpanus TaHHBIX. 3ampochl HAa BBIOOPKY JAaHHBIX. 3aMpoChl C MapaMeTpamH.
Boruucsiembie moss B 3ampocax.

MHorotabnuynble 0a3bl JaHHBIX. TUIBI CBA3ed MEXAY TaOIUIaMH.
Buemnuii kimtou. L{enocTHOCTh 6a3bl TaHHBIX. 3aMpOChl K MHOTOTaOJUYHBIM Oa3am
JTAHHBIX.

WNuTepHer-ipunoxenus. IIoHsTHE O CEPBEPHON M KIIMEHTCKOM YaCTsIX CaWTa.
TexHonmorus «KJIMEHT — cepBep», €€ TOCTOMHCTBA M HeAoCTaTKU. OCHOBBI sI3bIKa
HTML u xackamubix tabmui ctuwierd (CSS). Cuenapum Ha si3bike JavaScript.
®dopmbl Ha BEO-CTpaHUIIE.

Pa3melienne BeO-caiiToB. Y ciayra XoCTUHTA. 3arpy3ka (aiaioB Ha CaT.

BBoa n300pakeHuil ¢ MCMOJIb30BAaHUEM PaA3JIMYHBIX HU(GPOBBIX YCTPOUCTB
(undpoBbIx (oTOANMaApaTOB U MHUKPOCKOIOB, BUACOKAMEp, CKAHEPOB U JIPYIHX



ycTpoiicTB). ['padmueckuit penakrop. Pazpemenue. Kagpupoanue. Mcnpapienue
nepcrekTuBbl.  ['mcrorpamma.  Koppekuusi  ypoBHEW, KOppEKIMs — IBETa.
OOecnBeunBaHue LBETHBIX H300pakeHuid. Perymb. Pabora ¢ obmactsaMmu.
OUIBTPBL.

MHorocnoiinele n300paxkeHus. TekcroBele ciou. Macka cnos. Kananbl.
Coxpanenue BblienieHHON oOnacTu. IloaroroBka wiumrocTpamuii s BeO-CalToB.
AHUMUPOBaHHBIE N300paKEHMUS.

Bekropnass rpaduka. I[lpumutuBbl. HW3MmeHeHue mopsKa 3SJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. dopmaTbl BEKTOPHBIX
pucyHkoB. Mcnonbp3oBanre KOHTYpoB. Bekropu3zanus pacTpoBbIX H300pakKeHUH.

IIpyHOMOBI  TIOCTPOEHHMST W PENAKTUPOBAHUSA TPEXMEPHBIX  MOJEIIEH.
Cerounsle Mogenu. Marepuansl. MoJenpoBaHHE€ HMCTOYHUKOB OCBEILIECHHUS.
Kamepol. AnautuBHble TexHonoruu (3D-npuntepsi). IloHstre o BUPTyanbHOM
PEANbHOCTH U JONIOJIHEHHOW PEaJIbHOCTH.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPE/JHEIO
OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE  pe3yibTaTbl  OTPAXKAlOT TOTOBHOCTb M CIOCOOHOCTH
0o0y4JaromMXxcs PYKOBOACTBOBAThCA CHOPMUPOBAHHONW BHYTPEHHEW TMO3UIUEH
JUYHOCTH, CHUCTEMON 1EHHOCTHBIX OpHUEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IEHHOCTSIM  POCCHICKOTO
o011ecTBa, paclIMPEeHUE KU3HEHHOTO OMbITa U OIbITAa ACSITEILHOCTH B IPOLECCE
peaii3alud  CpelCTBaMM  y4yeOHOro MpeaMera OCHOBHBIX  HaIPaBJICHHM
BOCIIUTATEJIbHON JEATENbHOCTH.

B pesynpTare wusydeHuss HMHPOPMATUKH HA YPOBHE CpEIHEro OOMIEro
oOpa3oBaHusl y oOydaroiierocsi OyayT c(opMUpOBaHbI CIENYIOIIUE JTUYHOCTHBIC
pE3yJIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KE€HUE
3aKOHA W MpaBOMNOpsSAKa,  COOJIIOJIGHWE  OCHOBOIIOJATAMOIIMX  HOPM
MH(OPMAIIMOHHOTO TTpaBa U MH(HOPMAIIMOHHOMN 0€30MaCHOCTH;

TOTOBHOCTb IPOTHUBOCTOSITH HJICOJIOTMM  AKCTPEMHU3MA, HAIMOHAIM3MA,
KCEHO(POOUM, ITUCKPUMHUHAIIMM 10 COLUAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIlMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) IATPHOTHYECKOr 0 BOCIIUTAHMSA

LIEHHOCTHOE OTHOILLIEHUE K HCTOPUYECKOMY HACIEANIO0, JOCTHKEHUSIM Poccun
B HayKe, UICKYCCTBE, TEXHOJOTUSIX, IOHUMAaHNUE 3HaUeHHs] THPOPMATHUKHU KaK HAyKH
B )KM3HU COBPEMEHHOT' O O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHHUS;

CIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PELICHHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJE B
cetu HTEpHET;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas JCTETUKY HAY4HOIO H
TEXHUYECKOT0 TBOPYECTBA;

CIOCOOHOCTh BOCHPHUHUMATh pPAa3JIMYHbIE BUJIbBl HCKYCCTBA, B TOM YMCIIE
OCHOBAHHOI'O Ha UCIOJIb30BaHUU MH(OPMALIMOHHBIX TEXHOJOTUIA;

5) pu3uvyeckoro BOCIUTAHMS:

chOpMUPOBAaHHOCTHL ~ 370POBOTO M  Oe3zomacHOro  oOpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/0pPOBbIO, B TOM 4YHUCJIE 3a CUET



coOmoieHnst TpeOoBaHMI 0€30MaCHON IKCIUTyaTalluyd CPEACTB MH(OPMAIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOM JI€ATETLHOCTH TEXHOJIOIMYECKOW U COLUATBLHOM
HAIPaBJIICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUTAHUPOBATh M CAMOCTOSTEIBHO
BBITIOJTHATH TaKYIO JCSITCILHOCT;

uHTepec K cdepam mnpodeccuoHaTbHOM JESITENbHOCTH, CBS3aHHBIM C
WH(OOPMATHKOW, TMPOTPAMMHUPOBAHMEM ¥ HH(POPMAIMOHHBIMH TEXHOJOTHUSIMH,
OCHOBaHHBIMH Ha JOCTIDKCHHSIX HAyKH HH(POPMATHKH W HAyYHO-TEXHHYECKOTO
nporpecca, yMEHHE COBeplIaThb OCO3HAHHBIM BBIOOp Oyayiied mnpodeccun u
peai30BBIBAaTH COOCTBEHHBIE )KU3HECHHBIE TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOPa30BaHUIO Ha
NPOTSDKEHUU BCEH YKHU3HU;

7) 3KOJIOru4€eCcKOro BOCIIMTAHUS :

OCO3HAHUE TII00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MpoOJeM W IMyTed uX
pemieHusi, B TOM YHCI€ C y4ETOM  BO3MOXKHOCTEH WH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHI;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

chOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, JOCTIXKCHHUSM HAyYHO-TEXHUYECKOro Iporpecca u
OOIIECTBEHHOW MPAKTHUKH, 32 CYET MOHUMAHUS PO MH(HOPMAITMOHHBIX PECYPCOB,
MH(OPMAIIMOHHBIX TIPOIIECCOB M HMH(POPMAIMOHHBIX TEXHOJOTUHA B YCIOBHSIX
1udpoBoit TpaHchopMaI MHOTUX Cep KU3HH COBPEMEHHOTO O0IIECTBA;

OCO3HAHHE IIEHHOCTH HAYYHOW JCATCIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEIOBATEILCKYIO IEITEIIbHOCTh WHIUBUTYaIbHO U B TPYIIIIE.

B mpouecce AOCTM)XEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOTPAMMBI
mo wWHPOpPMATUKE Yy OOYJarOUIUXCSl COBEPIICHCTBYETCS  OMOIIMOHATLHBIN
WHTEJUICKT, PEATIONararonii chopMUpPOBAHHOCTH:

CaMOpPETyJIMPOBaHHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHUE, CIIOCOOHOCTh aaanTUPOBAThCS K
AYMOIMOHAILHBIM U3MEHEHHSM H MPOSBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOUAIOIICH CTPEMIICHUE K JOCTYDKCHHIO TN U
yCIeXy, ONTHMH3M, WHHIIMATUBHOCTh, YMEHHE JEHCTBOBATh, WCXOJS M3 CBOHUX
BO3MOKHOCTEH;

AMITIATHH, BKITFOYAOIIECH CITOCOOHOCTh MMOHUMATh AMOIIMOHATBLHOE COCTOSTHHE
JIPYTUX, YYUTBHIBaTh €r0 IMPHU OCYIIECTBIEHUHW KOMMYHHUKAIIMHM, CIHOCOOHOCTH K
COUYYBCTBHIO M COTICPSIKUBAHUIO;

COLIMAJILHBIX HABBIKOB, BKJTIOUYAIOIINX CIIOCOOHOCTH BBICTPABATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3periaTh KOHMOIUKTHI.



METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrare wu3ydeHuss MHPOPMATUKUM HA YPOBHE CPEIHEro OOLIEro
oOpa3oBaHus y oOydaromerocs Oyayr CcQOpMUPOBaHbl MeTalpeIMETHbIE
pe3yNbTaThl, OTPAKEHHBIE B YHUBEPCAJIbHBIX YYEOHBIX ACHCTBUAX, a UMEHHO —
[O3HABATEJIbHbIE  YHMBEpPCAIbHbIE Yy4YeOHble JEHCTBUS, KOMMYHUKAaTUBHBIC
YHHUBEpCAJIbHbIE Y4YEOHbIC NEWUCTBHS, PETYIATUBHBbIE YHHUBEpCAIbHbIE Y4YEOHbBIE
NEUCTBHS, COBMECTHASI AESITEIBHOCTD.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) 6a30BbIe JJOrNYecKHe AeiicTBUSA:

CaMOCTOATENbHO  (OPMYJIMPOBATH M aKTyaIM3UpOBaThb  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK WIM OCHOBAaHHWS [JIs1 CPABHEHUS,
KJaccuukanu u 006001eHNS;

ONPENENATh LN JEATEIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU HUX
JOCTUKCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M IIPOTUBOPEUYHNS B PACCMATPUBAEMBIX SIBJIICHUSIX;

pa3pabarbiBaTh IUIAH PELICHUs] MPOOJEMBbl C YYETOM aHaIU3a MUMEIOLINXCS
MaTEepHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIBbHOCTH;

KOOPAMHUPOBATb W  BBINOJIHATH pabOTy B  YCIOBUSX  pealbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIeN0BaTEIbCKHE TeHCTBUSI:

BJIaJIETh HAaBbIKAaMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOECKTHOM JESITENbHOCTH,
HaBbIKAMM  paspelieHusi MpoOJeM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITIOMCKY METO/0B PELICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS,

OCYILECTBJIATh PA3JIMYHBIE BHJBI JACITEIBHOCTH II0 IOJYYEHHUIO HOBOIO
3HAHMS, €r0 WHTEPHpETalry, TPeoOpPa3oBaHUI0O W NPUMEHEHUIO B Pa3IMUYHBIX
y4eOHBIX CHUTYalMsIX, B TOM YHCJE MPH CO3JaHUU YYEOHBIX M COLUAIbHBIX
IIPOEKTOB;

(GbopMHUpOBATh HAYYHBII TUI MBILIJIEHUS, BIaJ€Th HAYYHOM TEPMHUHOJIOTHEH,
KJIOUEBBIMU MTOHATUSMH U METOAAMM;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHbIE 3a7aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U AKU3HEHHBIX CUTYalUsX;



BBISIBJIATh TIPUYUHHO-CIICACTBCHHBIC CBSI3W M aKTyallM3WpOBaTh 3ajady,
BBIIBUTATh TUINOTE3y €€ pEIICHMs, HAXOIUTh apryMEHThI JUIsl JT0OKa3aTeIhCTBa
CBOWIX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIU3UPOBATH TIONYYEHHBIE B XOJ€ pEUICHUS 3aJaydl  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTDH, MMPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IIEJICHATIPABICHHBIM TIOMCK TIEpEeHOCa CPEICTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh TIEPEHOCHUTH 3HAHUS B TO3HABATCIIbHYIO M TPAKTHYCCKYIO 00J1acTh
KU3HEIEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUCOHBIX MPEIMETOB,;

BBIJIBUTaTh HOBBIC W[, MpEAJIaraTh OpUTHHAIBHBIC MOAXOIbI M PEIICHUS,
CTaBUTH MIPOOJIEMBI U 33]1a4H, TOMyCKAIONINE ATbTEPHATUBHBIC PEIICHHMS.

3) pabora ¢ undopmanmei:

BJIQJICTh HABBIKAMH TIOJTy4EHUS WH(POPMAIIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIFHO  OCYIIECTBIISITh  TOWCK,  aHalu3, CHUCTEMAaTH3alUi0 |
UHTEPIPETAIUI0 HH(HOPMAITUU PA3IMIHBIX BUIOB U (JOPM MPEACTABICHUS;

co3maBaTh TEKCTHI B Pa3IMYHBIX ¢dopMarax ¢ y4ETOM Ha3HAYCHUS
uHQoOpMallMK W  IIEJIEBOM  ayAUTOpPUHU, BbIOMpas onTUMajdbHyIO (opmy
MIPEICTABIICHUS U BH3yaJIU3aIlHH;

OLICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HHGOpMaIuu, €€ COOTBETCTBUE
IIPaBOBBIM M MOPAJTHHO-3THYECKIM HOPMaM;

UCIIOJIb30BaTh  CpeACTBA WH(MOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTUH B PENICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHH3AIIMOHHBIX
3aJa4 ¢ COONIIOJIEHWEM TpeOOBaHUN DPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYpCOCOEpPEKEHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMAITMOHHON 0€30MaCHOCTH;

BJaJeTh ~ HABBIKAMH  PACMlO3HABaHUS W 3almUThl  WH(OpManuy,
nH(pOpMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBl/ISI

1) oOenme:

OCYIIECTBIIATh KOMMYHHKAIIMK BO BCeX cdhepax KU3HU;

pacmo3HaBaTh HEBepOalbHBIC CpEJACTBA OOIICHMS, ITOHMMAaTh 3HAYCHHE
COLIMAIbHBIX 3HAKOB, PACIO3HABATh NPEANOCHUIKA KOH(MIUKTHBIX CHUTYallUUd WU
CMSATYaTh KOH(IMKTHI,

BIIQJETh  Pa3JIMYHBIMU  croco0aMu  OOIIEHUS W B3aUMOJCHCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(JIUKTHBIE CUTYaIlNH;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesiTeJIbHOCTD:

MMOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW M WHJMBHUIyalbHON
paboTHI;

BBIOMpaTh TEMAaTHUKY W METOJBl COBMECTHBIX ACHCTBHM C y4&TOM OOIMIMX
MHTEPECOB U BO3MOKHOCTEHM KaKA0r0 YjieHa KOJIJICKTHBA,;

MPUHUMATh 1€  COBMECTHOM  JIESITEIBHOCTH, OpPraHUW30BBIBATH U
KOOPJIMHUPOBATh JEHUCTBHUS IO WX JOCTHKCHHWIO: COCTABIISITH IUJIaH JICHCTBUM,
pacnpeieNisiTh POJu C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pPe3yJabTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh Kaye€CTBO CBOETO BKJIaJa W KaXJOr0 y4YaCTHHKAa KOMAaHJbl B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

MpejjiaraTb HOBBIE TIPOEKTHI, OIEHUBaTh UJEU C TO3UIHUMA HOBU3HHI,
OPUTMHAIBLHOCTH, IPAKTUYECKOM 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PANTHMYHBIX
CUTYaIUsX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeI‘yJISITl/IBHbIe YHUBEpPCAJTbHBIC y‘leﬁﬂble )]CﬁCTBHﬂ

1) camoopranuszauus:

CaMOCTOSITEJILHO OCYILECTBJIATh MO3HABATEIIbHYIO JEATEIbHOCTh, BBISBIATH
poOJIeMbI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHOM
TESITETLHOCTH U )KU3HECHHBIX CUTYAIIHX;

CAMOCTOATENIbHO COCTABJIATh IUJIaH peHIeHHs NpolOJeMbl ¢ y4ETOM
HUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENIIOUTEHUM;

JlaBaTh OLEHKY HOBBIM CUTYAIIUSIM;

paclupATh paMK1 y4€OHOI O IpeMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHHUE;

OLIEHUBATh IPUOOPETEHHBII OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBJICHUIO IIMPOKON HSPYAHUIIMH B
pa3HbIX 00JIaCTSX 3HAHUM, MOCTOSHHO IIOBBILIATH CBOW 0Opa30BATEIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJaJIeTh  HABbIKAMHU  [O3HABATENIbHOM  pedieKcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3yIbTaTOB U



OCHOBAHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUM ISl OLEHKU CUTYallMH, BbIOOpa
BEPHOT'O PEIICHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX CHHXKCHUIO;

MPUHAMAaTh MOTHBBI W apryMEHThl JAPYTMX TMpPU aHAIU3E PE3YIbTATOB
NEeSATeTLHOCTH.

3) npuHATHSA ce0 U APYTUX:

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI W apPryMEHThl JPYrMX IMpU aHaJM3e pPe3yJbTaToB
NEeATEeNbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIHOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU APYTOro YeI0BeKa.

INPEAMETHBIE PE3YJ/IbTATDBI

B mpouecce uzyueHuss kypca HUHPOPMATUKU YrayOJEHHOTO YpoBHsS 6 10
Knacce OOyJarOmUMUCS  OyAyT JOCTUTHYTBHI  CJCAYIONIHE MPEAMETHBIC
pE3yIbTATHI:

BIIQJICHUE TMPEJICTABICHUSIMU O poju HHGOpPMAIlUM U CBSI3aHHBIX C HEH
MPOILIECCOB B TIPUPOJIC, TEXHUKE U OOIIECTBE, MOHITUAMH «UHPOPMALIUSY,
«MH(POPMAIIMOHHBIA  TPOIECCH»,  «CHUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«CUCTEMHBIN 2P PekT», «MHDOPMAIIMOHHAS CUCTEMAY, «CUCTEMa YIIPABJICHUS»;

BJIQJICHUE METOJaMH TIoMcKa wuHbpopMmanuu B cetd HHTepHeT, yMmeHue
KPUTUUYECKH OIlEHHUBAaTh WH(POpMaIIHIO, TTOTYYeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTEepU30BaTh OOJIbIIME JaHHbBIE, MPUBOAUTH MPUMEPHI
UCTOYHUKOB MX TMOJY4YEHUSI W  HANpaBlCHUS HCHOJIb30BaHUS, YMEHUE
KJaccu(UUUPOBaTh OCHOBHBIE 3aJayd aHalu3a JaHHBIX (IIPOTrHO3UPOBAHUE,
Kiaccuukanus, KJIacTepu3alus, aHaIu3 OTKJIOHEHU I ), MMOHUMATh
MOCIIEA0BATEIbHOCTh PEUICHUS 3a/1a4 aHaIu3a JaHHbIX: COOp MEePBUYHBIX JIaHHBIX,
OYMCTKAa U OIICHKAa KayecTBa JaHHBIX, BBIOOP W/MJIM MOCTPOECHUE MOJIEIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3aIlns JaHHBIX, MHTEPIPETaIrsl pe3yIbTaToOB;

MOHMMAHUE OCHOBHBIX MPUHIIMIIOB YCTPOHUCTBA M (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOUJIBLHBIX KOMIIBIOTEPOB, TCHIACHIIMN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BIIaJICHUE HaBbIKaMH pPaOOTHI C ONEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJIaMM TPOrPAMMHOIO OOecrieueHus] JJig pelieHuss Yy4eOHbIX 3ajad 1o
BBIOPAHHOM CTICITUATN3AIUH;

HaJM4Yue MPEJCTABICHUM O KOMITBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BBIX TPUHITUIIAX OPraHU3aNN U (GYHKITMOHUPO BAHUSI KOMITBIOTEPHBIX
ceTed, 00 OOIMMX NPUHIUIAX Pa3pabOTKu M (YHKIHMOHHUPOBAHUS HWHTEPHET-
IIPUJIOKEHUN;



MOHUMaHUE Yrpo3 HWH(pOpMaMOHHOW OE€30MacHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEICTB TMPOTUBOACUCTBUS OJTHUM yrpo3aMm, COOJIIOJICHHE Mep
0€30MMacHOCTH, MPEIOTBPAMIAIOIINX HE3aKOHHOE PACIPOCTPaHEHNE MTEPCOHATBHBIX
JAHHBIX, COOJIO/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTU U TUTHUEHBI TIPU padoTe
C KOMITBIOTEPAMH | JAPYTUMU KOMITOHECHTaMH ITU(PPOBOTO OKPYKECHHSI, TOHUMAHUE
MIPABOBBIX OCHOB HCIIOJb30BAHMSI KOMITBIOTEPHBIX MporpamMM, 0a3 MaHHBIX U
paboTtsl B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
uHOpMaIMK, YMEHHE ONpeNeNsITh HWH(POPMAITMOHHBIA OOBEM TEKCTOBBIX,
rpauueckuX W 3BYKOBBIX JAHHBIX NPH 3aJaHHBIX MMapaMeTpax JUCKPETH3alIluH,
YMEHHE OMNpPENemsiTh CPEIHIOI0 CKOPOCTh Tepenavyd JIaHHBIX, OIICHUBATh
M3MEHEHUE BpPEMEHU Tepeaayd Mpu HW3MEHEHWH WH()OPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTEPUCTUK KaHaia CBSI3U;

YMEHHE HCIOJIb30BaTh MPH PEIICHUH 3a7a4 CBOMCTBA MO3WUIIMOHHON 3aIuCH
YUCell, alTOPUTMa MOCTPOEHUS 3aITUCH YUCIIA B TTO3UIIMOHHOM CUCTEME CUUCIICHHUS
C 3a/IaHHBIM OCHOBAHWEM W IOCTPOCHHUS YHUCIIAa MO CTPOKE, COJEpIKaIleH 3amnch
ATOTO YHCIAa B TIO3UIMOHHOW CHCTEME CUHCICHHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBITIOJHATh apu(PMETHUECKHE OMNepaly B MO3UIMOHHBIX CHCTEMaXx
CUHCIICHUS,

YMEHHE BBIMOJIHATh MPEOOpPa30BaHUs JIOTUYECKUX BBIPAKEHUN, HCTIOIB3YS
3aKOHBI anreOppl JIOTMKHA, YMEHHE CTPOUTh JIOTHYECKOE BBIPAKCHHE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJILHBIX (pOpMax Mo 3aJaHHOW TaOmiuIle
UCTUHHOCTH, HWCCJIENOBaTh 00JacTh MCTHUHHOCTH BBICKA3BIBAHUSI, COJEPIKAIIETO
NepEeMCHHBIC, PEIIaTh HECI0KHBIC JIOTHUECKHUE YPaBHEHUS M CUCTEMbl YPaBHCHHI;

MOHMMaHuE 0a30BbIX QJITOPUTMOB OOPaOOTKA YHMCIOBOM W TEKCTOBOU
uH(popMalK (3aMuch YKMCeN B MO3UIIMOHHON CHUCTEME CUUCIICHUS, HAaXOXICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM Juamna3zoHe, 00padoTka MHOTOPA3PSTHBIX IETBIX
YHUCEJI, aHAJIN3 CUMBOJIBHBIX CTPOK U JPYTUX), AITOPUTMOB TTOMCKA M COPTUPOBKH,
YMEHHE OMNPENEsITh CIOKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX aJrOpUTMOB
(CcyMMHpOBaHHE DJIEMEHTOB MacCHBa, COPTUPOBKAa MacCuBa, IMepeOOpHBIC
QITOPUTMBI, TBOUYHBIA MOUCK) M MPUBOJIUTH MPUMEPHI HECKOJIBKUX alrOPUTMOB
pa3HOM CIIOKHOCTH JIJIS pEIICHUS OQHOU 3a/1a4u;

BJIQJICHHE YHUBEPCAIBHBIM SI3BIKOM IPOTPAMMHUPOBAHHS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHHsIMH O O0a30BBIX THIIAX JAHHBIX MU
CTPYKTypaxX JaHHBIX, YMEHHUE HWCIIOJb30BaTh OCHOBHBIC  YIIPABIISIOIINAC
KOHCTPYKIIMM, YMEHHE OCYIICCTBISTh aHaJIU3 MPEUIOKEHHON MPOrpaMMBbI:
OTIPEACIATh PE3YNbTAaThl PaOOTHI MPOTPaMMBI TIPH 3aIaHHBIX MCXOJIHBIX JTaHHBIX,
OTIPEACNATh, MPU KaKUX HCXOJHBIX TAHHBIX BO3MOXKHO TOJIYYCHHE YyKa3aHHBIX



pE3yJIbTAaTOB, BBIABIATH JIaHHBIE, KOTOpPbIE MOTYT IPHUBECTU K OIIMOKE B padote
nporpaMmmsl, (POpMyJIMPOBATH MPEIOKEHUS MO YIYUIICHUIO IPOTPAMMHOI0 KO/a;

YMEHHE CO3[1aBaTb CTPYKTYpPUPOBAaHHBIE TEKCTOBbIE JIOKYMEHTBl H
JEMOHCTPALMOHHBIE MAaTEPUAIIBI C MCIIOIB30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrpaMMHBIX CPEJICTB U 00JJAUHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh 3JIEKTPOHHbIE TaOJUIbl ISl aHAJIN3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYash  BBIYMCIEHUE  CYMMBI,  CPEIHEro
apu@METH4YeCcKoro, HauOOJIBIIET0O W  HAMMEHBIIErO0 3HAYEHUW, pelIeHue
ypaBHEHUM, BBIOOP ONTHUMAJILHOTO PEIICHUs, MOA0Op JIMHUU TPEHAA, PELICHHE
3aJ1a4 IPOrHO3UPOBAHUA).

B mnpouecce m3zyduenuss kypca umHGOpMATUKH YriyOnéHHOro ypoBHs ¢ 11
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CJEAYIOIIME  IpEeIMETHBIC
PE3YJIBTATHI:

YMEHHE CTPOUTHh HEPABHOMEPHBIE KOJBI, JOMYCKAIOIIME OJHO3HAYHOE
JEKOJIMPOBAaHUE COOOLIEHUI (MPePUKCHBIE KOIbI), MCHOIb30BaTh MPOCTEUIINE
KOJIbl, KOTOPBbIE MO3BOJSAIOT OOHAPYKUBATh U HCIPABISATH OIIMOKM MpHU Nepenaye
JAHHBIX, CTPOUTH KOJ, OOECIEUMBAIOIINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILIEHUSI TNpPU HU3BECTHOW YACTOTE€ CHMBOJIOB, IOSCHATH MPUHLUIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

YMEHHUE pelaTh ajJrOpUTMUYECKUE 3a/layd, CBA3aHHBIC C aHAIU30M IpadoB
(3a1a4l  TOCTPOEHUSA ONTUMAIBHOIO IYTH MEXIy BeplIMHaMu rpada,
ONpEACIICHUs] ~ KOJMYECTBA  pa3dM4HBIX  IYT€d  MEXIy  BepIIMHAMU
OPHUEHTUPOBAHHOI'O AIMKIMYECKOro rpada), yMEeHHE HCIOJIb30BaTh JEPEBbs IMPH
aHaIM3€ M TIOCTPOCHHM KOJOB U JUJIsl TPEJICTaBlICHUsA apuMeTHdecKux
BBIPAXEHUH, NPU PELICHUH 337a4 NTOMCKAa U COPTUPOBKH, YMEHHUE CTPOUTH JIEPEBO
UTPBI 10 33JJaHHOMY aJrOpUTMy, pa3padaTbiBaTh U OOOCHOBBIBATH BBIMIPHILIHYIO
CTPaTEruto Urpsbl;

yMEHHE pa3pabaTbiBaTh U pEANM30BbIBATh B BHUJAE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE MCIOJIb30BAaTh B IPOrpaMMax [IaHHBIC PAa3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN Ha IHANAa30H MX BO3MOXHBIX 3HAYCHUMW, MPUMEHSTH IPU
pELLIEHUN 3a/1a4 CTPYKTYpPhI JaHHBIX (CIIUCKHU, CIIOBAPH, CTEKHU, OUEPENH, IEPEBDS),
UCIIOJIb30BaTh 0a30Bbl€ ONEpallid CO CTPYKTypaMU JaHHBIX, IPUMEHSTh
CTaHJApTHbIE U COOCTBEHHBIE MOJAMPOrpaMMBbl i1 OOPaOOTKM YUCIIOBBIX JTaHHBIX
U CUMBOJIBHBIX CTPOK, HCHOJb30BaTh IMpH pa3paboTKe MporpamMm OHOIMOTEKH
HNOJANPOrpaMM, 3HaTh (PYHKUMOHAIbHBIE BO3MOXHOCTH HWHCTPYMEHTAIbHBIX
CPEACTB Cpefibl pa3pabOTKH, yMEHUE UCIIONIb30BATh CPEACTBA OTIIAIKH IPOrPaMM B
cpelie TpOrpaMMHUPOBAHMS, YMEHUE JOKYMEHTHPOBAThH MIPOrPaMMBbl;

yYMEHHE CO3/1aBaTh BeO-CTPaHUIIBI;



BJIaJICHUE OCHOBHBIMU CBEJEHUSIMHU O 0a3ax JaHHBIX, HUX CTPYKTYpe,
CpeICTBAaX CO3JaHUSI M pabdOThl C HHUMH, YMEHHE HCIOJIb30BaTh TAaOJIUYHbBIC
(pensituoHHBIE) 0a3bl JaHHBIX (COCTABJIATH 3alPOChl B 0a3aX JaHHBIX, BBIMOJIHATH
COPTUPOBKY U TOMCK 3alliceil B 0a3e JaHHBIX, HAMOJIHATH pa3paboTaHHYIO 0asy
JAHHBIX) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJb30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJEIN JIJI1 aHAI3a
O0OBEKTOB M TIPOIECCOB: (OPMYIMPOBATH I€b MOICIMPOBAHUS, BBIIOIHSTH
aHaJgu3 Ppe3yJIbTaTOB, IIOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIECHUBATh
COOTBETCTBUE MOJEIHA MOJICTUPYEMOMY OOBEKTY WIJIM TPOIECCY, MPEACTABISATH
pe3yabTaThl MOJICIIUPOBAHUS B HATJISITHOM BH/IC,

YMEHHE OpPraHW30BbIBaTh JIMYHOE WH(OOPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IMYHBIX CPEICTB MHUQPPOBBIX TEXHOJIOTHUN, TTOHUMAHUE
BO3MOXKHOCTEH ITM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, LH(PPOBBIX
00pa30BaTEIbHBIX CEPBUCOB;

MMOHUMAaHUE OCHOBHBIX MPUHITUIIOB PaOOThI, BO3SMOKHOCTEH M OrpaHHYCHUS
MIPUMEHEHUSI TEXHOJOTUM HMCKYCCTBEHHOI'O WHTEUIEKTAa B PA3TUYHBIX OOJACTSX,
HaJlM4ue TPEACTABICHUNW O Kpyre penaeMbiX 3a7ad MAIIMHHOTO OOYy4eHUSs
(pacnio3HaBaHusl, KJIacCU(PUKAIMKA U MPOTHO3UPOBAHUS) HAIMYUE IMPEACTABICHUN
00  uUCMONb30BaHUM  HMHGOPMAIMOHHBIX  TEXHOJIOTMH B pa3JIMYHBIX
npodeccuoHANbHBIX cdepax.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NporpaMmmsl Bcero o0pa3oBaTteJIbHbIE
padoThI padoThI
pecypcbl
Paznea 1. HudpoBasi rpaMoTHOCTH
11 KommnbroTep - yHuBepcalbHOE YCTPOHCTBO 6
' 00pabOTKM JaHHBIX
1.2 [TporpammHoe obecrieueHne
1.3 KomnbsroTepHbie cetu
1.4 Nupopmarmonnas 6€30macHOCTb 2
Wroro no pazneny 24
Pa3nen 2. Teopernueckue 0CHOBbI HH(pOPMATHKH
[IpeacraBienne nHGOpMaIHK B
2.1 P dop 19 2
KOMITBIOTEPE
2.2 OcHOBBI anreOpsl JOTUKU 14
2.3 KomneroTepHas apudmeTrka 7
Htoro no pazgeny 40
Pa3znen 3. AiropuTMBbI M IPOrpaMMHUPOBaHHE
3.1 BBenenue B mporpaMMHpOBaHHE 16 0.5
3.2 BcenomorarensHble aaropuTMel
3.3 YucIIeHHBIE METONbI
3.4 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1

JAHHEIX




3.5 Anroputmbl 00pabOTKH MacCHBOB 10 35
Uroro no pazneny 44
Pa3znen 4. UudopmanimoHHbIE TEXHOJIOTHH
41 O6paboTKa TEKCTOBBIX IOKYMEHTOB 25
4.2 Ananus TaHHBIX 3
Hroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 21.5




HNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos
Ne Hdara DJIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka Konrtpoasbnbie | IIpakTHyeckue
n/n Bcero u3yueHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThbI
TpebGoBaHus TEXHUKH 0€30MTaCHOCTH
Y TUTHEHBI TIpH paboTe ¢
1 KOMIIBIOTEPAMH U JPYTUMU 1 https://m.edsoo.ru/CDS07FZIH
KOMITOHEHTaMu 1Iu(ppoBoro
OKpYXKEHUS
[Tpunnune! paboThl KOMIBIOTEPOB U
2 PHHH P P 1 https://m.edsoo.ru/4P3NA492H

KOMIIBIOTCPHBIX CUCTEM

O0OMeH 11a C IIOMOIIBIO .
3 MICH JATHDBIMIT € ITOMOTUBIO THHH 1 https:/m.edso0.r/OYWKB3ECY
KoHTposiepbl BHEITHUX YCTPOMCTB

ABTOMaTHYECKOE OJIHEHHE
4 BTOMATHH BRITOMHCHH 1 https://m.edso0.ru/Q7PPNKKNJ
MIPOrPaMMBbI ITPOILIECCOPOM

OHepaTI/IBHaSI, IIOCTOsIHHAA U
JOJITOBPEMCHHAA MTaMSIThb.

5 . 1 https://m.edsoo.ru/OEEPU9IXZM
KoHTpounnepsl BHEIIHUX YCTPOMCTB.
IIpsimoli mocTyn K mamMsaTH
Cospeme € KOMIIbIOTEpHbIE

6 PPEMEHHBIC KOMILIOTEPHE! 1 https://m.edsoo.ru/ALDEXFU8SW
TEXHOJIOTUH
[IporpamMmmHoe obecriedeHme

7 KOMITBIOTEPOB, KOMITBIOTEPHBIX 1 https://m.edsoo.ru/FV01UDPU4
CHCTEM M MOOUJIbHBIX YCTPOICTB

8 CcTeMoe porpannioe 1 https://m.eds00.ru/A0RW2NT2Q

obecrieuenune. OnepaoHHbIe



https://m.edsoo.ru/CDS07FZIH
https://m.edsoo.ru/4P3NA492H
https://m.edsoo.ru/OYWKB3FCY
https://m.edsoo.ru/Q7PPNKKNJ
https://m.edsoo.ru/0EEPU9XZM
https://m.edsoo.ru/ALDEXFU8W
https://m.edsoo.ru/FV01UDPU4
https://m.edsoo.ru/40RW2NT2Q

CUCTEMBI

Yrunutel. J[paiiBepbl yCTPOMCTB.
[TapamiensHOE MporpaMMUpOBaHNE

https://m.edsoo.ru/6NYUZLBEM

10

WHCcTauIsmms 1 TSMHC TAIIIS IS
MPOrPaMMHOT0 O0ecIeYeHuUs

https://m.edsoo0.ru/FO6 KMV9HO

11

darinoseie cucTeMsl. [IpuHIUITBL
pa3MeIeHust ¥ UMEHOBaHUs (aiiioB B
nonroBpeMeHHoON namstu. [11abmonsl
JUTSL ONTMCAHUs TPy (aiisioB

https://m.edsoo.ru/2GG4H5WES5

12

3akoHOJaTeNbCTBO Poccuiickoit
®denepanuu B 061acTH
MPOrPaMMHOTO O00ecriedeHus U
JTAHHBIX

https://m.edsoo.ru/ZSHTK9R2R

13

[IpuHIUIIBI TOCTPOCHUS U
anmnapaTHble KOMIIOH€HTBI
KOMITbIOTEpHBIX ceTeil. CereBble
MIPOTOKOJIbI

https://m.edsoo.ru/UP2LZYRR5

14

Cetp UHTEpHET

https://m.edsoo.ru/BUKD6H662

15

Pasnenenue IP-cetn Ha moxceru ¢
[IOMOIILIO0 MaCOK IT0ACETER

https://m.edso0.ru/B85T9GBUN

16

CereBoe aIMUHUCTPUPOBAHUE

https://m.edsoo0.ru/\W9QOKTKUQ

17

Buasl nesrenbHOCTH B cETH
Nutepuer. CepBucsl HTEpHETA.
l'ocynapcTBeHHbIE 31EKTPOHHbIE
CEPBUCHI U YCIYT'H

https://m.edsoo.ru/G3N7WU91L

18

Nupopmarnmonnas 6€30macHOCTb

https://m.edsoo.ru/UKKSRFKUA

19

BpenonocHble mporpaMMHoO€E
obecrieueHne 1 MeTo 16l OOPHOBI ¢

https://m.edso00.ru/Z196J96 WA



https://m.edsoo.ru/6NYUZLBEM
https://m.edsoo.ru/F06KMV9HO
https://m.edsoo.ru/2GG4H5WE5
https://m.edsoo.ru/ZSHTK9R2R
https://m.edsoo.ru/UP2LZYRR5
https://m.edsoo.ru/BUKD6H662
https://m.edsoo.ru/B85T9GBUN
https://m.edsoo.ru/W9QQKTKUQ
https://m.edsoo.ru/G3N7WU91L
https://m.edsoo.ru/UKK8RFKUA
https://m.edsoo.ru/Z196J96WA

HHUM

20

IIpakTueckas paboTa 1o reMe
" AHTUBHpYCHBIE IPOrpaMMBbl"

https://m.edsoo.ru/2ZMUORPFZW

21

OpFaHI/I3aHI/IH JIMYHOI'0 apXuBa
nHpopmaruu. PesepsHoe
konupoBanue. [laponbHas 3ammuTa
apxuBa

https://m.edso00.ru/3762V5S53

22

[udpoBanue qaHHBIX

https://m.edsoo.ru/SHBM1MNPS

23

Anroputm mmdposanus RSA.
Creranorpagus

https://m.edso0.ru/NONXTMTGC

24

[IpakTuueckas paboTa mo reme
"[llnppoBanue naHHBIX"

https://m.edsoo.ru/MWVO5DBEAHK

25

Wndopmarnus, TaHHBIE U 3HAHUS.
WupopmarinoHHbIe MpoLecChl B
MpUpoJie, TEXHUKE U 00I11eCTBE

https://m.edsoo.ru/KKHOVPYS8T

26

HenpepbIBHBIE U TUCKPETHBIE
BEJIMYWHBI U CUTHAJIBI.
HeoOxoaumocTs nuckperusanuu
nH(pOpMaIUK, MPeTHA3HAYCHHON IS
XpaHEHHUs], Iepeaadu U 00paboTKU B
U(PPOBBIX CHCTEMaX

https://m.edsoo.ru/IUXPVOKAR

27

JIBOM4HOE KOAMPOBAHMUE.
PaBHOMEpHBIE 1 HEpAaBHOMEPHBIE
Kozbl. JlekoaupoBanue cooOIeHUH,
3aIlIMCaHHBIX C IIOMOIIIBIO
HEPaBHOMEPHBIX KOJIOB

https://m.edsoo.ru/2RN2VVP5UY

28

VYcenosue @ano. [Toctpoenne
OJHO3HAYHO ACKOAUPYEMBIX KOOOB C

https://m.edsoo.ru/R5NZPODAM



https://m.edsoo.ru/2MU0RPFZW
https://m.edsoo.ru/3762V5S53
https://m.edsoo.ru/5HBM1MNPS
https://m.edsoo.ru/NONXTMTGC
https://m.edsoo.ru/W05DBEAHK
https://m.edsoo.ru/KKH0VPY8T
https://m.edsoo.ru/1UXPVOKAR
https://m.edsoo.ru/2RN2VP5UY
https://m.edsoo.ru/R5NZP0DAM

nomoIneko nepesa. ['pad An. A.
MapkoBa

E)II/IHI/IIII)I HU3MCPCHUSA KOJIMUECTBA

29 nHpopmaruu. AnpaBUTHBIN MTOIXOT https://m.edsoo.ru/XT1VEDUDE
K OILIEHKE KoJIMuecTBa HHpopMaluu

30 CHCTEMBI CUHUCIIEHNS https://m.edsoo.ru/8VE5V1SFV
I N

31 CPEBOL FHCCIT 3 OAHON CHCTEMBI https://m.edsoo.ru/YZ9H2AL XL
CUMCIICHUS B IPYTYIO
JlBonuHasi, BOCbMEpUYHAs 1

32 [IECTHAAIIATEpUYHASL CUCTEMBI https://m.edsoo.ru/FO2E2DBV6
CUUCJICHHSI, CBSI3b MEKIY HUMU
JIBon4Hasi, BOCbMEpUYHas U

33 HIECTHAAIATCPUYHAS CUCTEMBI https://m.edsoo.ru/IGDVA9SGD
CUMCIICHHUS, CBS3b MEXIY HUMH
JIBonuHasi, BOCBMEpHYHAS U

34 IECTHAAlIATepUYHAsT CHCTEMBI https://m.edso00.ru/L X92H6UIO
CUHUCJICHHSI, CBS3b MEKIY HUMHU
A

35 pugmeTITICCKUE OnepatH B https://m.edsoo.ru/MH6ZNN4XX
MMO3UIIMOHHBIX CUCTEMAX CUUCIICHUS
T

36 POHHAT ypaBHoBelHeHHas cuoTema https://m.edso0.ru/BJLZ3E4YS
CUHCIIEHUSA

37 JIBOH{HONCCATHYHAA CHCTEMA https://m.edsoo.ru/\W6YFFD1CM
CUHCIIEHUSA

38 KonupoBaHnue TeKCTOB https://m.edsoo.ru/85PJ7KP5T
P

39 acTpoBoc K?ﬂﬂp OBalIe https://m.edso0.ru/ZJ1X9S61P
M300paKCHUM
ITpakTrueckast paboTa Mo TEME

40 P P https://m.edsoo.ru/NZE9X44SI

"luckperusanus rpaduyeckoit



https://m.edsoo.ru/XT1VEDUDE
https://m.edsoo.ru/8VE5V1SFV
https://m.edsoo.ru/YZ9H2ALXL
https://m.edsoo.ru/FO2E2DBV6
https://m.edsoo.ru/IGDVA9SGD
https://m.edsoo.ru/LX92H6UIO
https://m.edsoo.ru/MH6ZNN4XX
https://m.edsoo.ru/BJ1Z3E4YS
https://m.edsoo.ru/W6YFFD1CM
https://m.edsoo.ru/85PJ7KP5T
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https://m.edsoo.ru/NZE9X44SI

uHpopmarun"

41

IIBeroBrie Mogenu. BekTopHoe
koaupoBaHue. @opmaTsl (aitiios.
Tpéxmepnas rpaduka. OpakranbHast
rpacuka

https://m.edso00.ru/9ZTZBZ14J

42

Konuposanue 3Byka. OueHka
nH(OPMAITMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX ITPH 3a1aHHBIX
4acTOTe AUCKPETU3ALMH U
pa3psiAHOCTH KOAUPOBAHHUS

https://m.edso00.ru/CG4SSYIAG

43

[IpakTuueckas paboTa mo reme
"JlucKpeTh3aIus 3B yKOBOM
nHdopmarun"

https://m.edsoo0.ru/RSQ2WIEUJ

44

OcHOBBI anreOpsl JOrMKU

https://m.edsoo.ru/KB7YAOUZR

45

Jloruueckue onepanun. TaOmHIIbI
HCTUHHOCTU

https://m.edsoo.ru/5YX5UNS75

46

Jlornueckue BbIpaKEHMUS.
Jlornueckue TOXIAECTBA.
Jloka3aTeabCTBO JIOTHISCKUX
TOXKJIECTB C MIOMOITBIO TaOJIHIY
HWCTUHHOCTH

https://m.edsoo.ru/DL66JCD8M

47

[IpakTuueckas paboTa 1o reme
«[TocTpoenue u ananus TabIUIY
UCTUHHOCTH B TaOJIMYHOM
poIeccope»

https://m.edsoo.ru/5519KLUH8

48

Jlornueckue ornepanuy v ornepanuun
Haa MHOXECTBaAMU

https://m.edsoo.ru/lUAZ4JF466

49

Jlornueckue Oorcpanvu U orncpanuu

https://m.edsoo.ru/EQ1D7V7DT



https://m.edsoo.ru/9ZTZBZI4J
https://m.edsoo.ru/CG4SSYIAG
https://m.edsoo.ru/RSQ2WIEUJ
https://m.edsoo.ru/KB7YAOUZR
https://m.edsoo.ru/5YX5UNS75
https://m.edsoo.ru/DL66JCD8M
https://m.edsoo.ru/5519KLUH8
https://m.edsoo.ru/UAZ4JF466
https://m.edsoo.ru/EQ1D7V7DT

HaJa MHOXKXECTBaMU

50

3aKOHBI aIreOphl JIOTUKH.
DKBUBaJEHTHbIE TPEOOPa30OBAHUS
JIOTUYECKUX BBIPAKEHUI

https://m.edsoo.ru/F2ADGUMRA

o1

Jlorndeckue ypaBHEHHUS U CUCTEMBI
YPaBHEHUI

https://m.edsoo.ru/4LLNS3VNG

52

Jlornueckue GpyHKIIMU. 3aBUCHMOCTD
KOJIM4€CTBA BO3MOXHBIX JIOTHYECKUX

(GYHKIMA OT KOTMYECTBAa apryMEHTOB.

[TosHBIE CUCTEMBI JIOTHYECKUX
GbyHKIUH

https://m.edso00.ru/491YOOXBS

53

Kanonunueckue hpopmbl JIOrHYECKUX
BbIpakeHNH. COBEPIIECHHBIE
JU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE
HOpMaJjbHbIE (POPMBI, AITOPUTMBI UX
MOCTPOEHUS MO TabJIUIEe UCTUHHOCTH

https://m.edsoo.ru/FU5ISBD59

54

Jloruueckue 31eMEHThI B COCTaBE
KOMITBIOTEPA

https://m.edsoo.ru/FJWVIVRIM

55

Tpurrep. Cymmarop.
MHoropaspsaHslii CymMMaTop

https://m.edsoo.ru/RFYE11A1J

56

HOCTpoeHI/Ie CXEM Ha JIOTMYCCKUX
dJIEMEHTaX. 3aluCh JIOTHYECKOT0
BbIPAKCHUA 10 JIOTUYECKOM cXeMe

https://m.edsoo.ru/BC2CBFQZU

57

Mukpocxembl 1 TEXHOJIOTUS UX
MIPOU3BOICTBA

https://m.edso0.ru/G6GAVB3D0

58

IIpencraBienue HeabIX YUCET B
maMsT KOMIIbIOTEpA.
OrpaHnyeHHOCTh Jharna3oHa Yruces

https://m.edsoo.ru/IXLRU8ZU4
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https://m.edsoo.ru/4LLNS3VNG
https://m.edsoo.ru/491YOOXBS
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https://m.edsoo.ru/FJWV9VR9M
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https://m.edsoo.ru/G6GAVB3D0
https://m.edsoo.ru/IXLRU8ZU4

MpY OTPAaHUYEHUU KOJIUYECTBA
pa3zpszos. [lepenonHenue pa3psiHOi
CETKH

59

be33HakoBbIC ¥ 3HAKOBBIE TAHHBIC.
3HaKoBbIN OUT. J[BOMYHBIN
JIOMIOJIHUTEIILHBIN KO
OTPHUIATEITHHBIX YHCEI

https://m.edsoo.ru/OFZEI3VFR

60

[ToOuTOBBIE JTOrHYECKUE ONIEPALIUH.
Jlornueckui, apupmMeTndecKuii u
LUKJINYECKUN CIIBUTH

https://m.edsoo.ru/YFPSYSUSW

61

[udpoBanue ¢ MOMOIIBIO
NOOUTOBOI onepanuu
«uckiaoyaromee NJIN»

https://m.edsoo.ru/HGUFCRDKS

62

[IpencraBnenue u XxpaHeHHUE B
IMaMATU KOMIIBIOTEPA BCIICCTBCHHBIX
qrcen

https://m.edso0.ru/8S0KOOKD1F

63

BrimonHeHnne onepanuii ¢
BEIIECTBEHHBIMH YU CIIAMU,
HaKOIUIEHHE OLIMOOK MpH
BBIUNCIICHUAX

https://m.edsoo.ru/531773CKU

64

[IpakTueckas pabota 1o reme
«M3ydeHne nopaspsaHoro
MAaIIMHHOTO NPECTABIIEHUS LIENbIX U
BELIECTBEHHbIX YHCEID)

https://m.edso0.ru/FM00O3T4J8

65

AHanu3 aaropuTMOB

https://m.edsoo.ru/IBLT792MB

66

DTamnbl peleHus 3a1a4 Ha
KoMmbioTepe. UHCTpyMeHTaIbHbIE
CpeaCTBA: TPAHCIATOP, OTJIATIHUK,

https://m.edsoo.ru/ROT5RZCM9
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pOQUIHPOBIIUK

Cpena nporpaMMupOBaHUS.
Komnunsinust 1 uHTEpIpeTanus

67 https://m.edso0.ru/Q2UVQIIY7
nporpamMm. BupryasbHbIe MAIIMHEL.
HHuTterpupoBanHas cpena pa3paboTKu
68 MeTtonbl OTIaAKK TporpaMm https://m.edsoo.ru/MN3HU4FKQ
69 THIIbT MEPEMEHTHBIX B A3bIKE https://m.edso00.ru/TJ965G8F9
IPOrpaMMHUPOBAHUS
70 O0paboTKa 1eNbIX YHCel https://m.edso0.ru/D84SSWQGF
71 O06paboTKa BEIIECTBCHHBIX YHCEIT https://m.edsoo.ru/DWAC3VBT3
72 Cy4aiHbIe M ICCBAOCIY HaliHbIe https://m.edso0.ru/PXW2zZX2CC6
qucla
73 BetBnenus. CinoxHble ycaoBus https://m.eds00.ru/CTTPTWB96
74 [ukisl ¢ yenoBuem https://m.edso00.ru/TYOT5Y8QW
KBl 11O TIEPEMEHH OM.
75 B3anmo3aMeHs1eMOCTh pa3IM4HbIX https://m.edsoo.ru/E4B3FET37
BH/JIOB IIHKJIOB
76 ObpaboTica HATypatbHEIX HHCel ¢ https://m.edsoo.ru/CUH84DHHO
WCIOJIb30BAHUEM [IUKJIOB
HaxoxxeHue BceX MpOCThIX YHCEN B
77 3a/IaHHOM Juanasone lpaxTheckas 0.5 https://m.edsoo.ru/KQAFQ6HKQ
pabora o Teme «Perienue 3anau
METOJIOM Tepedopay
78 WNuBapuaHT nukia https://m.edsoo.ru/\VIJHSVDIC
79 JIOKyMEHTHUPOBAaHHE ITPOTrpaMM https://m.edsoo.ru/AFZLC081N
go | OOPadOTKAIAHHEIX, XpAHAIUIXC B https://m.eds00.ru/9M32A1 05T

(aiimax
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81

Paz0Ouenne 3amaum Ha Toa3amadm

https://m.edsoo0.ru/00EQOI8V7F

Hcnonbs3oBaHue CTaHIapTHOM
ONOJINOTEKHN A3BIKA

82 nporpaMmupoBanus. [loakmouenne https://m.edso00.ru/51R9T4AMJIK
O61OIMOTEK MOAIPOrPaMM CTOPOHHUX
MIPOU3BOAUTENEHU
IT

83 OZMPOrPAMMBI (PO PbI https://m.edso0.ru/QDFZXIZNA
(byHKIIUN)
I1

84 OZIMPOrPAMMBI (IpOIEy bl https://m.edsoo.ru/N1KUL4SWE
(byHKIUN)
IT o

85 PARTITICCKAZ paboTa [0 TeMe https://m.eds00.ru/SWDX3791J
"Pa3paboTka mognporpamm"
Pexypcus. PekypcuBHbie 00bEKTHI
(dpakTansl). PekypcuBHbIE

86 MPOIEAYPHI ¥ (PYHKIIHH. https://m.edso0.ru/GKZY59X7B
Hcnonw3oBanue creka s
OpraHu3alluyi PEKYPCUBHBIX BHI30BOB
IT o

87 " PARTHHACCKAR paboTa fo TemMe \ https://m.edsoo.ru/Y5AVNBIQV

PexypcuBHbBIE TOATIPOrpaMMBI

88 Moty TeHBIH NPUHLHIT MOCTPOCHHS https://m.edsoo.ru/MAT4D3MB6
IpOrpaMm

89 YuciaeHHble METOIBI https://m.edsoo.ru/ZAK95AA5D
I1 3

90 PATHICCIa paboTa [0 TeMe . https://m.edsoo.ru/lURWB7XSMQ
«UHCIeHHOE pEIICHUE YPaBHEHUM
41

01 CTIOILIOBAMNE MHCKPETHIAIHIL B https://m.eds00.ru/7QP54LUWR
BBIYHCIIMTENLHBIX 3a7a4uax
I1 o

92 DAKTHHICCHas paboTa fIo TeMe https://m.edsoo.ru/8H4ENJ7PH

«[Ipn6arxEHHOE BEIYMCIICHUE JITHH



https://m.edsoo.ru/00EOI8V7F
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https://m.edsoo.ru/URWB7XSMQ
https://m.edsoo.ru/7QP541UWR
https://m.edsoo.ru/8H4ENJ7PH

KPUBBIX U IIomaaen puryp»

93

IIpakTueckas paboTa 1o reMe
«[Tonck makcumyma (MUHUMYMa)
byHKIUI»

https://m.edsoo.ru/7CM1EQ0SM

94

O06paboTKa CHMBOJIBHBIX JaHHBIX.
AnroputmMbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJINYECTBA
MOSIBJICHUI CUMBOJIA B CTPOKE

https://m.edsoo.ru/ZK756B10R

95

AnroputMbl 00pabOTKU CHMBOJIBHBIX
CTpPOK: pa3OueHne CTPOKH Ha CII0Ba
10 TPOOENBbHBIM CUMBOJIAM

https://m.edsoo.ru/W2Z23JDCC5

96

AnroputmMbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOUCK MTOACTPOKH BHYTPHU
JTAHHOW CTPOKHU; 3aME€Ha HalJIeHHOU

MOJCTPOKH Ha PYTYIO CTPOKY

https://m.edso0.ru/GO9MIAFFC

97

[Ipaktuyeckas paboTta o Teme
"O6paboTKa CTPOK ¢
WCIOJIb30BaHUEM (DYHKIIHUMA
CTaH/IapTHOW OMOIMOTEKH S3bIKA
nporpaMMupoBaHus"

https://m.edso0.ru/KX48SQDQP

98

I'enepanus ci10B B 3a1aHHOM
ancasure

https://m.edsoo0.ru/9TUPAGXNE

99

MaccuBBI U ITOCIIEN0BATEIBHOCTH
yucen. [IpakTuueckas pabora mmo
TeMe "3amnonHenue maccusa'

0.5

https://m.edsoo.ru/4ITBNNC5B

100

O0600111EHHBIE XapaKTEPUCTUKU
MaccHBa

https://m.edso00.ru/0YZ6SSYYM

101

JIMHENHBIN TOUCK 3aJaHHOT'O

0.5

https://m.edsoo.ru/LABGSNIAV
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3HaueHus B MaccuBe. [IpakTuueckas
pabota 1o Teme "JIMHEHHBIN MOUCK
3aJaHHOr0 3HAUEHHS B MaccuBe"

[IpakTuueckas paboTa 1o reme
"ITorck MUHUMAJIBLHOT'O

102 1 1 https://m.edso00.ru/3SMZUG6WRV
(MakcMManbHOTr0) JIEeMEHTA B
YHCIIOBOM MaccuBe"
CopTupoBKa OTHOMEPHOT'O MaCCHBA.
[TpocThie METOIBI COPTUPOBKH.
103 [Ipaktuueckas paboTta 1o Teme 1 0.5 https://m.edsoo.ru/W53WDCPMQ
"IIpocTsie METOIBI COPTUPOBKH
MaccuBa"
CoprupoBka cnusiHueM. bricTpas
104 COPTHPOBIA MaCCHba (anropHTM 1 0.5 https://m.edsoo.ru/NAWM6NBOD
QuickSort). ITpaktuyeckas paboTa 1o
teme "bricTpas copTupoBka maccuBa”
JIBOWYHBIN MTOUCK B
105 | OTCOPTHPOBATIOM MaceHpe. 1 0.5 https://m.eds00.ru/9 I4RE1Z6C
[IpakTHueckas paboTa 1mo reme
" JIBOMYHBIN MTOUCK"
106 JIByMepHBIE MaCCUBBI (MaTPHUIIBI) 1 https://m.eds00.ru/7TJ931086
107 AnTropuTMBI 00pa0OTKH MaTPUIL 1 https://m.edsoo.ru/XPVCLUAQU
108 Pewenue 3a1ay ananusa 1aHHBIX 1 https://m.edsoo.ru/PNW9G1YJF
109 CpencTBa TEKCTOBOTO ITPOIEccopa 1 https://m.edsoo.ru/EZ67TWEGZT
110 KommnbroTepnas BEpcTKa TeKcTa 1 https://m.edso0.ru/OX4ANRRM9R
[IpakTuueckas pabota 1o reme
111 "BépcTka 1OKYMEHTOB ¢ 1 1 https://m.edso00.ru/2911P5IF7

MaTeMaThuyeckumMu dpopmynamu"
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112

HNHCTpyMEHTHI pelleH3upOBaHUs

https://m.edsoo.ru/HVZOMBBZ1

113

IIpakTueckas paboTa 1o reMe
"MHoOrocrpaHu4Hbl€ JOKYMEHTHI"

https://m.edsoo.ru/5SKSWK3USV

114

Oo6nauynsble cepBuchl. KomnekTuBHAs
paboTa ¢ JOKyMEHTaMH.
IIpakTueckas paboTa 1o reMe
"KomektuBHas paboTta ¢
JTOKyMeHTamu'"

0.5

https://m.edsoo.ru/PSEMOK5FA

115

Amnann3 naHaeIXx. bonpme qanHbie

https://m.edso00.ru/SISH004DY

116

MammunHOoe 00yueHue

https://m.edso00.ru/4Q06LLF9Z

117

Ananus JaHHBIX C IOMOIIBIO
QJICKTPOHHBIX Ta6J'II/IH

https://m.edsoo.ru/MPMJ7NWH4

118

[IpakTuueckas paboTa 1o reme
"AHanu3 JaHHBIX C TOMOILBIO
AJIEKTPOHHBIX TabymI"

https://m.edso00.ru/07PRYQ2YV

119

[Toctpoenue rpaukoB HyHKITUH.
[Ipaktuueckas paboTta o Teme
"HarnsgHoe npeacraBieHue
pe3yJIbTaTOB CTATUCTUYECKOM
00pabOTKH NaHHBIX B BUJE JUArpaMm
CpeACTBaMH pelaKTOpa SJIEKTPOHHBIX
Tabmui"

0.5

https://m.edsoo.ru/BEGWQZJL3

120

JIlunum tpenna. Ilpaktudeckas
pabota o teme "Ilonbop muHUN
TpeHJa, MPOrHo3upoBaHue”

0.5

https://m.edsoo.ru/LP48TOLWO

121

[Ton6op nmapamerpa. [IpakTruueckas
pabora o reme "HucieHHoe
peleHre ypaBHEHUM € TOMOLIBIO

0.5

https://m.edsoo.ru/HNS13RRJQ
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noxbopa mapamerpa"

OnrtuMusaiusa Kak IOUCK

HaWIy4Ilero pemeHus B 3alaHHbIX
122 ycnoBusix. [Ipaktuueckas pabora o 1 0.5 https://m.edso0.ru/STQENZ7BE

teme "Penienue 3agad onTUMU3AIUMU

C TIOMOIIBIO AIEKTPOHHBIX TaOIHIT"
123 Pe3epBHOE Bpems 1 https://m.edsoo.ru/4L3CE4K2Z
124 PesepBHOE Bpems 1 https://m.edsoo.ru/7ENSDK75J
125 PesepBHOE Bpemst 1 https://m.edso0.ru/3OHWTOEQ9
126 PeszepBHOE Bpems 1 https://m.edsoo.ru/JKSPQ6H60
127 PesepBHoe Bpems 1 https://m.edsoo.ru/1F185Q365
128 PeszepBHOE Bpems 1 https://m.edso00.ru/33J80ONXY3
129 PesepBHoe Bpems 1 https://m.edso0.ru/UU84SGBDO
130 PesepBHOE Bpems 1 https://m.edso00.ru/T1ICLQHRIV
131 Pe3epBHOE Bpems 1 https://m.edso00.ru/ZGNDV8DFG
132 PezepBHOE Bpems 1 https://m.edso0.ru/ZY5EPBTLO
133 PeszepBHOE Bpems 1 https://m.edsoo.ru/NANWGLRO4
134 Pe3epBHOE Bpems 1 https://m.edsoo.ru/OMIJJR6LN
135 PeszepBHOE Bpems 1 https://m.edsoo.ru/lHGJQHAUML
136 PesepBHOE Bpems 1 https://m.edsoo.ru/4IRITM1B1

OBILIEE KOJIMYECTBO YACOB I10 136 215
I[MTPO'PAMME
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IMPOBEPAEMBIE HA EI'D 10 UHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbl CpPeHero o01ero
oOpa3oBaHus

1.

3nams (nonumams)

1.1

[ToHnMaHNUE OCHOBHBIX NPHUHIUIIOB YCTPOHCTBA U (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHJCHLUMN
Pa3BUTHUSA KOMIIBIOTEPHBIX TEXHOJIOTHI; BilaJieHMEe HaBbIKaMU paboThI ¢
ONEPAl[MOHHBIMU CHCTEMaMH M OCHOBHBIMH BHJaMH IPOrpaMMHOIO
obecrieueHust Uil pelieHuss  y4eOHbIX 3aJady 10  BBIOpPaHHOM

cricouaJm3anmuu

1.2

Hanmmuune HpeI[CTaBJ'IeHI/Iﬁ 0 0a30BBIX IIpUHOHUIIAX OpraHu3alvu U

(YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CceTei

1.3

ITonmMmaHEe OCHOBHBIX MPUHOUIIOB AUCKPETU3AlUU PA3JIMYHBIX BHUIOB

uHpopmauu

1.4

[Tonnmanue 6a30BBIX aJITOPUTMOB OOpPaOOTKM YUCIOBOM M TEKCTOBOM
uHpopManuu (3amUCh YKCed B TMO3UIMOHHON CHCTeME CUHCIIEHUS,
JeTMMOCTD IEIbIX YUCEI; HAaXO0XJACHHE BCEX MPOCTHIX YHCEN B 3aJaHHOM
auana3oHe; o0pabOTKa MHOrOpa3psiIHbIX LENbIX YUCEN; aHaJM3

CHUMBOJIBHBIX CTPOK U JIPYT'HX), aJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3Hanne (byHKHI/IOHaJ'II)HI)Ie BO3MOKHOCTU HWHCTPYMCHTAJIbHBIX CPEACTB

cpensl pa3paboTku

1.6

Brnanenne OCHOBHBIMHM CBEACHHSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE,

CpeacCTBAx CO3AaHUA U pa6OTBI C HUMHU

1.7

ITonnmaHne BO3MOKHOCTEH U OTPaHUYEHUN TEXHOJOTHM UCKYCCTBEHHOI O
UHTEJUIEKTAa B Pa3IM4YHbIX O0O0JACTIX; HaJIM4yue TMPEACTaBIeHUuN 00
UCIOJb30BAaHUU  MHPOPMALMOHHBIX  TEXHOJIOTMH B Pa3IMYHBIX

npoeccoHaIbHBIX cepax

1.8

Biagenue TeOpeTMYECKUM ammapaTroM, I03BOJLIOIIKMM OCYILECTBIATH
MIPEICTABJIICHUE 3aJaHHOIO0 HATYpajabHOIO YUCJIA B PA3JIMYHBIX CHCTEMaX
CUMCJICHMS, BBINOJHATH MpeoOpa3oBaHUsl JIOTHUYECKUX BBIPAKEHUH,
UCTOJb3Ysl 3aKOHBI anreOpbl JIOTUKH; OMpeNessTh KpaTdyaWluii mMyTh BO
B3BEIIEHHOM rpade U KOJMYECTBO MyTeH MexAy BepIIMHAMU

OPHUCHTUPOBAHHOI'O AlTUKIIMICCKOI'O rpaq)a




Ymemso

2.1

VYMeHrue HCcHoJb30BaTh KOMITIBIOTCPHO-MATECMATUICCKUC MOACIN IJId
aHajn3a OOBEKTOB W MPOIECCOB: (POPMYIHPOBATH IIEJIb MOJCIUPOBAHUSA,
BBIIIOJIHATE aHAJIM3 PE3YyJbTaTOB, IMOJIYUYCHHBIX B XOA€ MOJACIMPOBAHUA,
OLCHHUBATh AaACKBATHOCTbL MOACIHM MOACIUPYEMOMY O6”I>€KTy 50051

MpOLIECCY; MPEACTABIIATH PE3YIbTAThl MOJEIUPOBAHUS B HATJIATHOM BUJE

2.2

YMmeHue kiaccu(UIUMpOBaTh OCHOBHBIE 3a/lauyd  aHalIM3a JIaHHBIX
(mporHo3upoBaHue, KJ1accu(uKanus, KJIaCTepHU3alus, aHan3
OTKJIOHEHHUI); MOHUMAaTh IOCIEJ0BATENbHOCTh PEIICHUS 3aJad aHalu3a
JaHHBIX: COOp MEPBUYHBIX JTaHHBIX, OYMCTKA M OI[EHKA KauecTBa JIaHHBIX,
BbIOOp M (WJIM) TIOCTPOEHHE MOJENU, IpeoOdpa3oBaHUE JIaHHBIX,

BU3yaJIn3allvus JaHHBIX, UHTCPIIPETAllUA PE3YJILTATOB

2.3

YMeHue onpeaensith HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, IPapUUECKUX
1 3BYKOBBIX JAHHBIX MPU 33JaHHBIX IapaMeTpax JUCKpEeTU3aluu. Y MEHue
ONpEAENsATh CPEIHIO CKOPOCTh Iepelauyd JAaHHBIX, OLICHUBATh
U3MEHEHHE BPEMEHM Iepelayd NpU H3MEHEHWH HWHOOPMAIMOHHOTO

00bEMa JaHHBIX U XapaKTEPUCTUK KaHasa CBS3U

24

YMeHue CTpOUTh KoJ, OOecrneuyrBaloOUIMii HAMMEHBIIYI0 BO3MOXKHYIO

CPEIHIOIO JUTMHY COOOIIEHUS MTPU U3BECTHOM YacCTOTE CUMBOJIOB

2.5

YMeHne Hcnonb30BaTh NPH PEIICHHM 3a/7ad CBOMCTBA MO3UIIMOHHOMN
3alMCH YMCEJ, AJITOPUTMBI MOCTPOCHMS 3allMCH YHWCJA B TO3UI[MOHHOH
CUCTEME CYHUCJIECHHUS C 3aJaHHbIM OCHOBAaHMEM W MOCTPOCHHS YHCIA MO
CTPOKE, COJEpXkallled 3amuch O3TOr0 4YUCJIa B TO3WLUOHHOM CHCTEME
CUMCJIEHUsS €  3aJaHHbIM  OCHOBAHUEM;  yMEHUE  BBIIOJHATH

apH(pMCTH‘IGCKHG orepanru B IO3UIITUOHHLBIX CUCTEMAaX CHUCIICHUA

2.6

YMeHHue CTpOUTh JIOTHYECKOE BbIpa)KEHHE B JAU3BIOHKTUBHOM U
KOHBIOHKTHUBHOW  HOpPMaJbHbIX (QopMax MO 3aJaHHOM  Tabiuie
WCTUHHOCTH; HWCCIEAOBaTh 00JIACTh MCTUHHOCTH  BBICKA3bIBAHMS,

cocpiKallero NCpEeMEHHLBIC; PCIIATh HCCIIOKHBIC JIOTUYCCKUC YPABHCHUS

2.7

YMeHne pemars anropuTMUYECKHE 3aJadyd, CBS3aHHBIE C AHAJINU30M
rpadoB (3a4a4u MOCTPOCHHS ONTHUMAJBHOTO IMYTH MEXKIY BEpIIMHAMU
rpaca, ompeneneHus KOJIWYECTBA Pa3iMYHBIX MyTeH MEXIy BepIInHAMU

OPUEHTUPOBAHHOI'O AlIUKINYECKOro rpaga)

2.8

YMeHue uCrosb30BaTh AEPEBbs IIPU aHAIM3€ U MOCTPOCHUHU KOJOB U JUIS
IPe/ACTaBICHUS apHU(METUUECKUX BBIPAKCHUH, IpH pEIIeHUH 33734
IIOMCKAa U COPTUPOBKU; YMEHHME CTPOUTH JE€PEBO HUIPHI 10 3aJaAHHOMY
ATOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIMTPBHIIMIHYIO CTPATETHIO

UTPBI




2.9

YMeHue aHalu3UpOBaTh AITOPUTMBI C  HUCHOJb30BAaHUEM  TaOJIHII
TPACCUPOBKH; OMpPENesiTh 0€3 MCIONIb30BaHM KOMIBIOTEpPA PE3yIbTaThl
BBITIOJIHEHUS HECTIOXKHBIX MPOTrPaMM, BKJIFOYAIOIINX LIUKIIBI, BETBICHUS U

noamnporpamMmabl, Ipy 3aJaHHBIX KCXOAHBIX JaHHBIX

2.10

YMeHue ompenensaTh CIOXKHOCTh H3y4aeMbIX B Kypce 0a30BBIX
aIroOpuTMOB (CyMMHUPOBAaHHME 3JIEMEHTOB MAacCHBa, COPTUPOBKA MacCHUBa,
nepeOOopHbIe AJTOPUTMBI, JBOWYHBIM MMOWUCK) M TPUBOIUTH HPHUMEPHI

HECKOJIbKUX aJITOPUTM OB pa3H0171 CJIOKHOCTHU IJIs1 pCHICHU A OI[HOf/'I 3agauun

2.11

Brnajenue yHUBEpCATbHBIM SI3BIKOM IPOTrPAMMHPOBAHUS  BBICOKOTO
ypoBHus (ITackans, Python, Java, C++, C#), npencraBieHusIME 0 0a30BbIX
TUNAaX JaHHBIX U CTPYKTYpaX JaHHBIX; YMEHHUE HUCIIOJIb30BATh OCHOBHBIC
VIOPaBISIONIME  KOHCTPYKIIMH;  yYMEHHE  OCYIIECTBIATH  aHAIU3
NPEIJIOKEHHON  MPOTpaMMBL:  OMPENENSATh  Pe3ydbTaThl  PabOTHI
MPOrpaMMBbl TIPH 33JJaHHBIX MCXOJHBIX JTAHHBIX; ONPECISITh, MPH KAKUX
UCXOJHBIX JAHHBIX BO3MOXHO TIIOJYYCHHE YKA3aHHBIX pE3yJIbTATOB;
BBISBJIATh JIJaHHBIC, KOTOPBIE MOTYT IIPUBECTH K OIMOKe B padore
IporpamMmel;  (OPMYJIMPOBATH  MPEMIOKCHHUS 10  YIIYYIICHHUIO

MPOrpaMMHOTO KoJa

2.12

YMeHue peann3oBBIBATH Ha BBHIOPaHHOM ISl  W3YYEHHUS  sI3BIKE
nporpaMMupoBanus Bbicokoro yposHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AT OPUTMbI 00Pa0OTKU YMCEll, YUCIIOBBIX MOCIE0BATEIbHOCTEN
M MacCHBOB: TIpEJCTaBICHHWE 4YHClIa B BHAE Habopa MPOCTHIX
COMHOXKHTEJICH; HaXOKICHUE MaKCHMaJbHOH (MUHUMAIBHON) UPPHI
HATypaJbHOTO YHCIIa, 3a[IHCAHHOTO B CHCTEME CUHMCIICHHS C OCHOBAaHHEM,
He mpeBbimatonmM 10; BeMUCIeHHE OOOOIIEHHBIX XapaKTEPUCTHK
SJIEMEHTOB MAacCHBa WM YHCJIOBOW MOCIENOBATEIBHOCTH (CYMMBI,
NPOM3BENEHHUST  CPEAHEro  apu(MeTHyecKkoro, MHHHMAJIbHOTO |
MaKCHMaJbHOTO 3JIEMEHTOB, KOJINYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJOBHIO); COPTHPOBKY 3JEMEHTOB MacCHBa; YyMEHHUE
UCIIONB30BaTh B IpOrpaMMax JaHHbIE pPA3JIUYHBIX THIIOB C Y4&TOM
OrpaHMYEHMH Ha JMANa30H WX BO3MOXKHBIX 3HAUYEHHUH, MPUMEHATH IPH
pELICHNHN 3a/la4y CTPYKTYpbI JaHHBIX (CIHUCKH, CIOBApu, CTEKH, O4epe,
JepeBbs); MPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIE MOAIPOrPaMMBI /IS
00pabOTKHM YMCIIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIB30BAaTh MPH
pa3paboTke mporpamMM OUOIMOTEKH MOAPOTPaMM; YMEHUE UCIIOIh30BATh

CpeACTBa OTJIAJIKU IIPOrpaMM B CpeJie MPOrpaMMHUPOBaHUS

2.13

YmMmenne M CIIOJIB30BaTh SJICKTPOHHBIC T3.6J'H/II_U:I JJIA aHaJI1i3a,

IPEe/CTaBICHUS M O0pabOTKM NaHHBIX (BKJIIOYAs BBHIOOP ONTHMAJIBLHOTO




pelieHusi, moa00p JMHUM TPEHJAA, pelIeHUE 3aJady MPOTHO3UPOBAHMUS);
YMEHHE HCIONb30BaTh TaOMUYHbIE (pENALMOHHBIE) 0a3bl MaHHBIX U

CIIPaBOYHLIC CUCTCMbI

2.14

YMeHue OpraHu30BBIBATH JIMYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
UCTOJb30BAaHUEM  PA3IMYHBIX  CpPEeICTB  LU(MPOBBIX  TEXHOJIOTHUM;
MOHMMaHHE BO3MOXXHOCTEH LU(MPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCIyT, MHPPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITPOBEPAEMBIX HA
EI'D 11O HHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

[{udpoBas rpaMOTHOCTH

1.1

OCHOBHBIE TEHAECHLIUN Pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHH.
[TapayienbHblie BRIYUCIEHUSA. MHOIOIPOLECCOPHBIE CUCTEMBI.

PaCHpeI[CJIéHHBIG BBIYHUCIIMTCIBHBIC CUCTEMBI U 06pa60TKa 0O0JIBIINX JaHHBIX

1.2

ITpuHLIMIIBI TOCTPOEHMSI U anmapaTHble KOMIOHEHTbl KOMIIBIOTEPHBIX CETEH.
CereBbie mportokoisbl. Cerb WMHTepHer. Anpecanuss B cetu HWHTepHer.
[Tporokonsl creka TCP/IP. Cucrema nomennbix umEH. Paznenenue IP-cetu

Ha IIOJICETH C IIOMOIIBI0 MaCOK ITOACETEH

1.3

daiinoBas cucrema. [louck B (aitioBoit cucreme. [IpuHIIUIIBI pa3MelieHUs U
nMeHOBaHus (aiiyioB B gonroBpeMeHHor mamsaTh. [1labmonsr mis onucanus

rpyni (aiaos

1.4

CkopocTh mepenayd JaHHbIX. 3aBUCUMOCTb BpPEMEHU Mepefadyd OoT

MH(OPMAITMOHHOT0 00hEMA TAHHBIX U XapaKTEPUCTUK KaHala CBS3U

1.5

MudpoBanne naHHBIX. CHMMETpPUYHBIE M HECHUMMETPHYHBbIE IIHUQPHI.
HIudpsr mpocroii 3amensl. udp Llezaps. Ludp Buxkenepa. Anroputm
mmdposanus RSA

1.6

Konpl, no3Bomstonyie oOHapyKUBAaTh U UCIPABIATh OMIMOKH, BOSHUKAIOIINE
nmpu nepenade JaaHHbIX. PaccrosHume XsmmuHra. KoaupoBanue ¢

IMOBTOPCHHUEM OHUTOB. KO}II)I XsMMHUHTa

TeopeTnueckue 0CHOBBI HH(POPMATUKH

2.1

JlBouuHOEe KoOAMpoBaHME. PaBHOMEpHbIE U  HEpPAaBHOMEPHBIE  KOJBI.
JlekogupoBaHue COOOLIEHUM, 3alUCaHHBIX C IOMOLIbI0 HEPaBHOMEPHBIX
konoB. Ycnoue ®ano. IlocTpoeHHe OQHO3HAYHO ACKOAMPYEMBIX KOAOB C

HOMOIIIBIO IepeBa

2.2

TeopeTnueckue MoaXoAbl K OLEHKE KoimdecTBa HMHpopmauuu. EnuHuIe!
U3MEpeHHs KoiuuyecTBa HHpopManuu. AJQpaBUTHBIA IOAXOA K OLEHKE
KoJM4ecTBa HMHQpOpManuu. 3aKOH aJauTUBHOCTH uHGpopmauuu. dopmyrna

Xaptiu. Unpopmanus u BepositHocTs. @opmyiia [lleHHona

2.3

Cucrembl cuucnenus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucreMe cuuciieHrsd. CBOHCTBa MO3UIIMOHHON 3allCA YHCIA:
KOJIMYEeCTBO HU(p B 3aMHMCH, MPU3HAK JACIUMOCTH YHCIAa HA OCHOBAaHHE

CUCTEMbI CYHCIICHHA. AJIFOpI/ITM nepeBoga MeiIoro 4Yuciia U3 P-uuHo




CHCTEMbI CUHCIIEHUS B IECATUYHYIO. AJITOPUTM I1€peBOJia KOHEUHON P-nuHOi
IpoOu B AECATHUYHYIO. AJTOPUTM IEepeBoja LEI0ro Yuciaa U3 AECITHUHOU
cucTeMsbl cuncienus B P-uunyto. [lepeBon koHeuHoM gecsaTuuHOM Apodu B P-
n4Hyro. JIBoMuHas, BOCbMEpPUYHAs M IIECTHAALIATEPUYHAS CUCTEMBI
CUHCIIEHMs, CBSI3b MEXAYy HUMH. Apudmernueckue omnepanuu B

IIO3UIIMOHHBIX CUCTEMAX CUUCICHUA
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TpOI/ILIHaSI YpaBHOBCHICHHAA CHCTCMa CYHUCIICHUAA. HBOI/I‘IHO-HGCHTI/I‘IHaﬂ

CUCTEMA CUHCIICHUA

2.5

KomgupoBanune tekctoB. KomupoBka ASCIl. OpHOOaliTHBIE KOIUPOBKH.
Crangapr UNICODE. Koguposka UTF-8. Onpenenenne nHpopmManmoHHOTO

00BEMa TEKCTOBBIX COOOIIEHUI

2.6

KonupoBanue  uzobpaxkenuil. OneHka uHMOpPMAaLMOHHOIO  00BEMa
rpauyecKuX JaHHBIX IPU 33JaHHBIX pa3pellieHuu U TiyOMHEe KOAWPOBaHUS
ugera. L{BeroBbie Mogenu. Konuposanue 3Byka. OneHka nH(QOpMalOHHOTO
0o0bEéMa 3BYKOBBIX [JaHHBIX IPU 3aJaHHBIX YacTOTE€ TUCKPETU3ALUH U

pPaspAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. Ilonstue BbicKa3biBaHUA. BpickasbiBaTenbHblEe (OPMBI
(npenukaTtsl). KBaHTOpPHI CcylieCTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabmuibl UCTHHHOCTU. Jlornyeckue BbIpaXKEHUS.
Jlornueckue ToxaecTBa. Jlornueckue omnepanMd M ONEpalud  Haj
MHOKECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. OKBUBAJEHTHbIE MNpPeoOpa3oBaHUs JOTHYECKUX
BBIPAKEHUH. Jlornyeckne ypaBHEHUs U CHCTEMBI yPaBHEHUM.

Jlornueckue ¢QyHKIUH. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKUX
(YHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonunueckue hopMbl JIOTHYECKUX BBIPaXKEHUI

2.8

COBCpIHCHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHLIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX TOCTPOCHUSA 1O T8.6JII/H_[C HUCTHUHHOCTHU

2.9

Jlornueckue »sIeMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmatop.
Muoropa3psasbiii cymmarop. IlocTpoenne cxem Ha JIOTHYECKHX dJIeMeHTax
0 33JJaHHOMY JIOTHYE€CKOMY BBIPAXEHHUIO. 3alUCh JOTHYECKOTO BBIPAKEHUS

0 JIOTUYECKOU CXEME

2.10

Monenn u monenupoBanue. llenn MomenupoBaHus. AJEKBATHOCTh MOJCIH
MOJICIIUPYEMOMY OOBEKTY WM Tmporeccy. DopManuzarus TPUKIATHBIX
3aj1ad4.

[IpencraBieHre pe3ynbTaTOB MOJCIHPOBAHUS B BHJIE, YIOOHOM IUIs

BOCIIPHATHSI YeJIOBEKOM. [ paduueckoe MpeACTaBICHHE aHHBIX (CXEMBI,




TabIUIBl, TpaduKn).
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[IpencraBnenue 1enbIX 4YMCEd B NaMATH KommbioTepa. OrpaHUuYE€HHOCTh
JlMara3oHa 4yucel MpU OrpaHUYEHUHU KoJudecTBa pa3psanoB. llepenonHeHue
pa3psiaHOi ceTkH. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN TOMOJHUTEIBHBIN KOJ OTPUIIATEIbHBIX YUCEIL.

[ToGuToBble Joruueckue omnepauuu. Jlormdeckuil, apupmeTnyeckui Hu
nukmyeckuid  caBurd. llludpoBanue ¢ momMomipl0 MOOUTOBOW OIepaIuu

«uckmaroygaromiee NMJIN»

2.12

HpeHCTaBHeHI/Ie BCHICCTBCHHBLIX YHUCCII B IIaMATH KOMIIbKOTEpA. 3Haqama${
4acTb MW IMOPAJAOK 4YHCIIA. I[I/IaHaSOH 3HAUEHUN BEIIECTBEHHBLIX YHCEI.
HpO6HCMBI XpaHCHHA BCHICCTBCHHBLIX YHCCJI, CBA3AHHLIC C OI'pPaHUYCHHCM
KOJIMYECCTBA Pa3psaaoB. Brimonnenue onepaunﬁ C BCIICCTBCHHBIMU 4YHCJIaMU,

HaKOIIEHHE OIINOOK IMIPpHU BBIYHUCJIICHUAX

2.13

I'padpl. OcHoBHBIE mOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpHLl CMEXHOCTH, BECOBBIX MaTpHIl, CIHCKOB CMEXHOCTH. Pemenue
AITOPUTMHUYECKUX 3aJad, CBSA3aHHBIX C aHaiu3oM TrpadoB (mocTpoeHue
ONTUMAJBHOTO MYTH MEXKIY BepUIMHAMHU Tpacda, orpeaeieHre KOIn4ecTBa

Pa3JIMUHBIX NYTEHM MEXAY BEPLUIMHAMHM OPUEHTHPOBAHHOI'O ALMKIMYECKOTO

rpaga)

2.14

HepeBbsi. bunaproe nepeBo. [lepeBbs moucka. CrocoObl 00Xoja Jepena.
[IpencraBneHne  apuMETUYECKUX  BBIPAKEHUH B BHUAEC  JepeBa.
Hcnonp3oBanue rpadoB U 1epeBbEB MPH OMHCAHUUA OOBEKTOB U MPOIIECCOB

OKpYKaloIlero Mupa

2.15

JluckpeTHble UTphl IBYX UIPOKOB ¢ moiHoW uHGopMmanueil. [locrpoenue
nepeBa mepebopa BapHaHTOB, OMHCAaHHE CTPATETMH WIPBHl B TaOJIMYHOM

(dopme. BeiurpbliiHble ¥ IPOUTPHIIIHBIE TO3ULMU. BRIMTPBIIIHbIE CTpaTErnn

2.16

Cpe,Z[CTBa HCKYCCTBCHHOI'O  HMHTCIIJICKTA. I/IZ[CHTH(bHKaHI/IH U IIOHCK
H306pa)1(eHPII>i, pacCiio3HaBaHue JINIIT. Hcnonb3oBaHue MCTOAOB
HCKYCCTBCHHOI'O HMHTCIIJICKTA B 06y‘laI-OH_II/IX cucreMax. Mcmoab3oBaHue
MCTOAOB MCKYCCTBCHHOI'O MHTCIIJICKTA B pO6OTOTeXHI/IKC. I/IHTepHeT BEIICH.

Heliponnsie cetn

AJTOPUTMBI U IPOT PAMMUPOBAHUE

3.1

Qopmanuzanusg  NOHATUA — airopuTMa. Mammea  ThropuHra  Kak

YHUBCpCAJIbHAasA MOACIIb BEIYHCIICHUH

3.2

OrneHka CI0XHOCTH BbUMCIEHHH. Bpemst paGoTbl u 00bEM HCIONB3yeMOit
MaMATH, UX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OleHka

ACUMIITOTUYECKON CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJMHOMHUAIBHOM




cnoxkHocTu. IlepeGopHbie anroput™bl. [IpuMepbl pa3avuHBIX aIrOPUTMOB

peuicHuA OI[HOf/i 3aaa4, KOTOPBIC UMCIOT pa3jIMdIHYIO CII0)KHOCTD

3.3

Omnpenenenne BO3MOXKHBIX Pe3yJIbTaTOB pabOThI MPOCTEHIIMX alrOpUTMOB
YIPABJICHUs UCIOJHUTEISIMU U BBIYUCIUTENBHBIX aIrOpUTMOB. OnpeneneHue
UCXOJIHBIX JAaHHBIX, MPU KOTOPBIX aJITOPUTM MOXKET JaTh TpeOyeMmblit

pe3ybTaT

3.4

AnroputMbl 00pabOTKM HATypajbHBIX YHCEI, 3aMUCAHHBIX B MO3UIIMOHHBIX
CHCTeMax CYHCICHHS: pa3OMEeHHE 3aluCH YWcia Ha OTHeIbHBIE IUDPHI,
HAXOXKJEHUE CYMMBbI M MPOHM3BEACHUS IUQp, HAXOXKICHUE MaKCHUMaIbHOU
(MUHUMATBEHON) TTUDPHI.

[IpencraBieHue 4ucia B BUIe HAOOpa MPOCTBIX COMHOKHUTENEH. AJITOPHUTM
OBICTPOrO BO3BEACHUS B CTEMEHb. [IOMCK TPOCTBIX YHCENl B 3aJaHHOM

JAHAIra3oHe € MOMOIINbBIO aJITOPUTMA «PCHICTO apaTOC(l)CHa»

3.5

MHoropasp;meIe OeJbIC YuCila, 3aaa4u JTMHHOM apI/Iq)MeTI/IKI/I

3.6

SI3bik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl faHHBIX:
LIEJIOUYHCIICHHbIE, BELIECTBEHHbIC, CHMBOJIbHBIE, JIOTHYECKHE. BeTBieHus.
Cnoxuble ycinoBus. Lluknsl ¢ ycnoBueM. LIMKITbI IO mepeMEHHOM.

OO6paboTka JaHHBIX, XpaHdiuxcs B ¢ainax. TexcToBble U ABOUYHBIE (PAMIIBIL.
daiinoBrie TepeMeHHbIe ((aiinoBbie yka3aTenu). Urenue u3 ¢aiina. 3anuch B
darin.

PazOuenwne 3amaun Ha nmonzanaqu. [ToanmporpaMmel (pouenypsl U GyHKITUH ).

Hcnonp3oBaHue CTaHIAPTHON OMOIMOTEKH SI3bIKA MPOTPAMMUPOBAHUS

3.7

Pexkypcus. PexypcuBHblie nmporeayps! 1 GpyHkuuu. Vcnons3oBanue creka s

OopraHu3anu pCKypCUBHBIX BbI3OBOB

3.8

Yucnennsie Metosbl. TouHOE U MpUOIMKEHHOE pelieHus 3a1aun. YncieHHoe
pellleHre ypaBHEHUH ¢ MOMOIbI0 Mog0opa napamerpa. UnciaeHHble METO/IbI
pelleHus ypaBHEHUil: Meron mnepedopa, METOX IOJOBUHHOIO JEJICHHUS.
[TpubnmxEHHOE BBIYUCIIEHHNE JUINH KPUBBIX. Beiuncinenue miomazaeit Gpuryp c
IOMOIIBI0  YMCICHHBIX METONOB (METOJ IPAMOYI'OJIbHUKOB, METOJ
tpaneuuit). Ilouck makcumyma (MMHMMyMa) (QYHKLUUU OJHOM NEpeMEHHOM

METOAOM ITOJIOBHHHOI'O ACJICHUA

3.9

OOpaboTka CHMBOJIBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIMH  S3bIKa
IPOrPaMMHUPOBAHUA JJs1 OOpabOTKHM CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKHU CHUMBOJIBHBIX CTPOK: IMOJACYET KOJIMUYECTBA MOSABJICHUM CUMBOJIA B
CTpOKE, pa30HeHHe CTPOKH Ha CJIOBa 1O MPOOETbHBIM CHMBOJAM, ITOUCK
MOACTPOKM BHYTPU JIaHHOW CTPOKHM, 3aM€Ha HaWJEHHOM MOACTPOKH Ha

Ipyryto crtpoky. ['eHepamusi Bcex CJIOB B HEKOTOpoM aidaBure,




YIOBJICTBOPSIIOIINX 3aJlaHHBIM orpaHudeHusiM. [IpeoOpa3zoBanue uncia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel W IIOCIENOBATEIbHOCTH YHUCEN. BblyucieHue 0000IIEHHBIX
XapaKTEePUCTUK D3JIEMEHTOB MAacCHBa MM YHCJIOBOW IOCJIEI0BATEbHOCTH
(cyMMBI, TpOM3BENEHUS, CPEIHEro apu(MeTuyecKkoro, MHUHHUMAJbHOIO H
MaKCUMAaJbHOIO 3JEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJJaHHOMY YCIJIOBUIO). JIMHEWHBIM MOMCK 3aJaHHOTO 3HAYEHHS B MAacCHBE.
AnropuTMbl paboThl C 3JIEMEHTaMHU MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTHpOBKa OAHOMEpPHOTro MaccuBa. [IpocTeie MeTOIbI COPTUPOBKH
(MeTox my3bIpbKa, METOA BbIOOpA, COPTHpPOBKa BcTaBKamu). CopTHpoBKa
ciusiaueM. beictpas coptupoBka Maccua (anroputm QuickSort). JIBonunblit

IOUCK B OTCOPTUPOBAHHOM MAaCCHUBE

3.11

JIByMepHBIE MAacCHUBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MAacCCHUBOB: 3allOJHEHHE JBYMEPHOI'O YHCJIOBOTO MAacCCHBAa [0 3aJlaHHBIM
IpaBUJIaM, TIOUCK JIEMEHTA B IBYMEPHOM MaCCHBE, BBHIYHCICHHE MAaKCUMyMa
(MMHMMYyMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOI'0 MaccuBa, IEPECTaHOBKA CTPOK

U CTOJIOILIOB IBYMEPHOI'0 MaccHBa

3.12

CrnoBapu  (accolMaTHBHBIE MACCHBBL, OTOOpa)ke€HUSs).  XOII-TaOJIUIIBL.

[Toctpoenue andaBUTHO-4ACTOTHOTO CIIOBApPS ISl 3aIaHHOTO TEKCTa

3.13

Crexu. AHamu3 TPaBHIBHOCTH CKOOOYHOT'O BBIpAXKECHUs. BplUHcIeHME
apu(METHIECKOT 0 BEIPAKEHHU S, 3aIHCAHHOTO B ITOCT(UKCHOI dopme.

Ouepenu. Mcnonb3oBanue ouepean sl BpEMEHHOT O XpaHEeHUsI TaHHbBIX

3.14

Anroputmel Ha rTpadax. [locTpoeHHe MHHMMAaIbHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO  CBSI3HOTO  HeopueHTupoBaHHoro rpada. Kommuectso
pa3IMYHBIX MyTEH MEXAY BEpUIMHAMU OPUEHTHPOBAHHOIO ALMKIMYECKOTO

rpacga. Ainroput™ [lefikcTpsl

3.15

JepeBbs. Peanusanus nepeBa ¢ MOMOILBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHEBIE
(Obunapnsle) nepeBbs. [locTpoenue nepesa sl 3a1aHHOTO aprUpMETHY €CKOT0o
BbIpaXKeHUsA. PeKypcuBHBIE alropuTMbl 00xona JepeBa. lcmonb3oBaHue

CTEeKa M ouepenu JJis 00Xxo/a aepeBa

3.16

JluHaMpueckoe INpOrpaMMUpPOBAHME KAaK METOJ pEleHus 3a1ady ¢
COXpDaHEHHEM IPOMEXKYTOYHBIX PE3YJIbTATOB. 3aJaud, pellaeMble C
IIOMOUIBI0 THUHAMUYECKOTO IPOrPaMMUPOBAHMS: BBIYMCIECHUE PEKYPCUBHBIX

(GYHKIUH, TOACYET KOJIMYECTBA BAPUAHTOB, 33/1a41 ONITHMH3AIIUH

3.17

[Tonsatue 06 00BEKTHO-OPUEHTHPOBAHHOM IMPOrpaMMUpOBaHUU. OOBEKTHI U
kinaccel. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPHEHTHPOBAHHBIN

aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO




noaxozaa. MHkancynsuus, HacieJoBaHue, TOIUMOophu3M

WNupopmaiimoHHbIE TEXHOIOTUN
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Anamu3 naHHbIXx. OCHOBHBIE 3a/laud aHallM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KIaccupuKaius, KiacTepu3anus, ananu3 oTkiIoHeHui. [locieqoBarensHOCTD
pellleHusl 3aJad aHalu3a JaHHBIX: COOp TEPBUYHBIX MAHHBIX, OYHUCTKA H
OllCHKa KadecTBa [JaHHBIX, BBIOOp W (WMJM) TOCTPOCHUE MOJIENH,
npeoOpa3oBaHWE  JaHHBIX, BU3yalU3allds JAHHBIX, HHTEPIPETALIHS
pesynbTaToB. [IporpamMmmHubie cpenctBa u MHTEpHET-CEpBUCHI sl 00pabOTKH

" OpCACTAaBJICHUA NAHHBIX. boapmue JAaHHBIC. MammHHOe 06yquI/Ie

4.2

AHanu3 JaHHBIX C MOMOIIBI0 3JIEKTPOHHBIX Tabiuil. BbraucieHne cymMmbl,
cpenHero apuMeTUYecKoro, HauOOJbIIEro (HAUMEHBIIET0) 3HAYECHUS
nuana3oHa. Beruucnenue xodd@uureHTa KOppessiuu IByX PSAOB JaHHBIX.
[Toctpoenue cronOyaThIX, TMHEHUATHIX U KPYTOBbIX Auarpamm. [loctpoenue
rpadukoB  ¢yHknuii. [lombop  nuHMM  TpeHnma, pelleHHe  3a7ad
MPOrHO3UPOBaHUs. Perienue 3a1a4 ONTUMHU3AINN C TIOMOIIBIO SJIEKTPOHHBIX

TaOIHII

4.3

Juckpetuzauuss NOpu MaTEMaTHYECKOM MOJACIMPOBAHUU  HENPEPbIBHBIX
npoieccoB. MozenupoBanue JBHKeHUS. MojenupoBaHue OHOJOrHYECKUX
cucteM. MaremMaTuyeckue MOJEIM B OKOHOMHKE. BpluncIUTeNnbHbIE
SKCHEPUMEHTHI ¢ MozensiMu. O6paboTKa pe3ynbTaToB SKCIepUMEHTa. MeToa
HaUMEHbIIUX KBaJpaToB. OIlEHKa YUCIOBBIX MapamMeTPOB MOJEIUPYEMBIX
00BEKTOB M IpoleccoB. BoccTaHoBIEeHHE 3aBUCHMOCTEH MO pPE3yjbTaTaM

AKCIEPUMEHTA

4.4

BepostHoctHele  Mopenmu.  Meroasl Monte-Kapio.  Mmurtannonnoe

MonenupoBaHue. CuCTeMbl MaCCOBOTO 00 CITy>KUBAHUS
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Tabnuunple (pesAIMOHHBIE) 0a3bl JaHHBIX. TaOiuma — TpeacTaBJICHHUE
cBefeHuN 00 ogHOTUIHBIX 00bekTax. [loie, 3amucs. Kimrou tabaunel. Padora
C roToBOM 0a30il naHHBIX. 3anojHeHHE 0a3bl JaHHBIX. [louck, copTHpoBKa U
bunbTpanus JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochl C
napaMmeTpaMu. BeraucisieMmblie Mo B 3ampocax.

MHuoroTtabiuyHbie 0a3bl JaHHBIX. THITBI CBA3EH MEX 1y TabauaMu. BHemHun
kimod. LlenoctHocTes 0a3pl AaHHBIX. 3ampochl K MHOrOTaOJMYHBIM 0azam

JaHHBIX

4.6

TekcroBbiii mporeccop. CperncrBa mMouMcka M aBTO3aMEHbI B TEKCTOBOM

npoueccope. CTpPyKTYpUpPOBAHHBIE TEKCTOBbIe JOKYMEHThl. CHOCKH,




orsnapnenue. IlpaBuia UUTHpPOBaHMST UCTOYHUKOB U O(opMIleHHUS

OoubImorpauIECcKux CChUTOK




