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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOaéHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHOi padoyeit
IPOrpaMMbl BOCITUTAHHS.

[Tporpamma o uabopMaTuke 1aET IpeCTaBICHUE O LENsIX, 001l cCTpaTeruu
oOyueHus1, BOCIUTAHUS U Pa3BUTHsI 00yUaIOLUXCs CPEACTBAMH Y4eOHOTO IpeiMeTa
«udpopmatukay Ha yriayOJEHHOM YpOBHE, YCTAaHABIMBAET 00s3aTeNbHOE
MPEAMETHOE COJIEpPKaHKe, TIPEelyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pasjiesamMm
U TeMaM Kypca, ONpeleseT pacupeiesieHue ero mno kiaccam (rogaM M3y4eHHs),
JTA€T TMPUMEPHOE paclpesesieHne y4eOHbIX 4YacoB MO TEMAaTUYECKHM pasjeliaM
Kypca M PEKOMEHIyeMylo (IPUMEPHYIO) IOCIEI0BAaTEIIbHOCTh UX H3YYEHHUS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Y4e€OHOIO
IpoI1iecca, BO3PAaCTHBIX 0COOCHHOCTEH 00yJaromuxcs.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAeT KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuaia Jijisl KaXxJaoro roja u3y4eHusi, B TOM YHCIIe
JUISL COAEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOYHOU
aTTeCTallH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rocyJapCcTBEHHOM UTOroBoil arrecrauuu). [IporpamMma no uHpopmaTuke sBIsETCA
OCHOBOM JIIl COCTaBJIEHHS AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KYypCa YUUTETIEM.

Nudopmatuka B cpeHem o01ieM 0o0pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3ydarolleu
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOYKHOCTH aBTOMAaTHU3alMi WH()OPMALIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NPUMEHEHHs]  WH(MOPMATHKU, TPEXKAE  BCETro
UH(GOPMaILlMOHHbBIE TEXHOJIOTUH, YIIPABJICHUE U COLMANBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep UWHQopMaTuku #  HUHPOPMAIMOHHOM
NEeSATETbHOCTH.

Kypc undpopmaTuku s ypoBHS CpeIHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEpUIAIOIIMM 3TallOM HEMpPEpPHIBHONW IMOATOTOBKM OOydaromuxcs B 00JacTu
uHOOPMATUKA U HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPACTCS
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETr0 0Opa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WHPOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHYECKOE OCMBICIEHUE, MHTEpPIpETaluio U 0000IIeHne
3TOTO OIBITA.

Pesynbrartel  yriiyOn€HHOro YpOBHSI HM3ydeHHUsT y4yeOHOro mpeamera
«MHpopmaTrukay OpPHEHTHUPOBAHbI HA TMOJYYEHUE KOMIETEHTHOCTEeH IS



nocjaeAyomel npopecCuoOHaNbHON I€ATENbHOCTH Kak B paMKax JaHHON
IpeIMETHON 00JaCTH, TaK U B CMEXKHBIX € HEeMl 00sacTsax. OHU BKIIIOYAKOT B CEOs:

OBJIAJICHUE KJIIOYEBBIMU IOHATUSAMH M 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
NPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K M3YYEHHUIO SIBICHUMN, XapaKTEPHBIX JJI N3y4aeMOM IpeIMETHON 001acTH;

YMEHUE peularb THUIOBBIE NPAKTUYECKHE M TEOPETUYECKHE 3a7ayH,
XapakTepHbIE JJI UCIOJb30BAHUS METOJOB W HMHCTPYMEHTapusi JIaHHOU
IpeIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYIHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00€CIeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHHUIO 00pa30BaHUS B
OpraHm3alusx  NpodecCHOHANBHOrO  00pa3oBaHHsA IO  CIELUATBHOCTSM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMH, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHMKA, KBAHTOBBIE
TE€XHOJIOTHH, CHUCTEMBI PaCIpPEACIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAIbHOW WU
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WMHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaIbHENIIEr0 pa3BUTHUA WH(OPMALMOHHBIX KOMIIETEHUUH OO0Yy4arouerocsi, €ro
TOTOBHOCTH K JKH3HU B YCIIOBUSIX Pa3BUBAOILErocs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbhIHKE Tpyaa. B cBsI3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOIO Ha MOHMMAHUU POJIU
UHPOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

c(OpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBILLIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMHM pa3iauyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPHUTEPUSMH OLICHUBAaHUS M CBA3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
000011aTh HH(POPMAITHIO;

c(OPMHPOBAHHOCTh  MPEJCTABICHUNA O  BIUSHUM  MHGOPMAIIMOHHBIX
TEXHOJIOTM Ha HU3Hb 4YeJIOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIBTYPHOIO, HOPHUIMYECKOr0, MPUPOIHOTO,



HPrOHOMHYECKOT0,  MEIUUMHCKOTO U (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHUH;

MPUHATUE TPABOBBIX U ATUYECKUX ACTIEKTOB MHPOPMALIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEW, BOBJICUYEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO37[aHME YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4E€OHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conmepxxanuu yuebHoro mpenmera «MHpopmaTtukay BBIIETSIOTCS YETHIPE
TEMATHYECKHUX pa3lena.

Paznen «llu¢gpoBassi rpaMoOTHOCTH» TMOCBSIIEH BOIPOCAaM YCTPOWCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IIM(POBOTO OKPYKEHHMs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VIHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(MOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIN anmapaT WH()OPMATUKH, BOIPOCHl KOJIUPOBaHUS HH(OOpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHME)» HAIPABICH HAa PAa3BUTHE
AJITOPUTMHUYECKOIO MBIIUIEHUS, pa3pab0OTKy aJrOpUTMOB U OLIEHKY MX CIOXHOCTH,
(GbopMHpOBaHNME HABBIKOB pEealM3allMy MPOrpaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen «HpopMauMoOHHBbIE  TEXHOJOTMM»  TOCBAIIEH  BOIMPOCAM
npUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTrPaMMHBIX MTPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHalIu3a
JAHHBIX, HMCMOJb30BAHUIO 0a3 NaHHBIX W 3JEKTPOHHBIX TAaOMUI[ Jis pEeLIeHUs
NPUKJIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npeamera «MHdopmaruka»
KYPCHUBOM BBIJI€JICHBI JOTIOJTHUTEIbHBIE TEMbI, KOTOPBIE HE BXOST B 0053aTEIbHYIO
nporpaMMy OOYy4YeHHs, HO MOTYT OBITh MPEAJIOKEHBI ISl U3yYEHUS! OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOLIUMCH.

YrinyOn€éHHbld  ypOBEHb U3Y4YeHUSI HMH(DPOPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTMYECKOr0  MpOQuMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
nHOOPMAITMOHHYIO Cchephl JEATENBHOCTU. YTIIYOJIEHHBIH YpOBEHb W3Y4YEHUS
uH(popMaTUKA 00ECIEYMBAET: MOATOTOBKY OOYyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha
CHEUaIbHOCTY B OOJACTH HWHOOPMAIMOHHBIX TEXHOJOTUH U HHKEHEpHBIE
CIEUUAIBHOCTH, YYaCTHE B MPOECKTHOM M HCCIEIOBATEIBCKON NESITENbHOCTH,
CBSI3AHHOM C COBPEMEHHBIMH HAIpPAaBICHUSMU OTpacid HHGOPMALMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNAIAX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKe.

[TocnenoBareabHOCTh M3YYEHHUSI TEM B Mpejenax OJHOTO rojaa OOydeHHs
MOXET OBITh M3MEHEHAa 1O YCMOTPEHHIO YYHUTENIS TPH MOATOTOBKE padoueit
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee 4nCiI0 YacoB, PEKOMEHOBAHHBIX JIJIS1 U3y4eHUs UHHOPMATHKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD

TpebGoBaHus TEXHUKN 0€30MACHOCTH M TUTHEHBI TP Pab0Te C KOMITHIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPY>KECHHUS.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don HeliMana. ABTOMAaTHYECKOE BBINOJHEHUE MPOTPaMMBbl  MPOILECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
IOMONIBI0 KH. KOHTpOIIIEpsl BHEIHUX YCTPOUCTB. IIpsAMOn 10CTyn K ITaMsITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHA.
[TapannenbHbie BIYUCIEHUS. MHOTONPOLIECCOPHBIE CUCTEMBI. CyTIEpKOMITBIOTEPHI.
Pacnipenenénnpie BbIUUCIUTEIBHBIE CHUCTEMBI M 00paOOTKa OONBIIMX JaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPOUCTBA U UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3UPOBAHHBIE MPOU3BO/ICTRA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTEM. Bubl
IporpaMMHOro oOecnedeHus: U uxX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalnMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTamnmsuuss W JAEUHCTAUIALUSA  OPOTPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss U UMEHOBaHUS (aljoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[IporpammHoe oOecneuenue. JIuieH3upoBaHue MPOrPaMMHOI0 0OECIICUEHUSI
u 11U poBbIX pecypcoB. [IponpuerapHoe u cBOOOIHOE TPOrPaMMHOE 00eCTIeUEHHE.
KomMmmepueckoe 1 HeKkOMMepUYeCKOoe UCTI0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
upoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMas 3aKOHOAATEIHCTBOM
Poccuiickon ®enepanuu 3a HENPABOMEPHOE MCIIOJIb30BAHUE IMPOTPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoibl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKoIibl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenue IP-cetu Ha mojcetw ¢ momouipio Macok mnozcereil. CereBoe
agMuHUCTpUpoBaHue. [lolydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmpeneneHue mapuipyTa JIBHKEHUS
ITAKETOB.

Buner  npestenbHoctn B cetu  HMaTepHer.  CepBucel  HMHTepHeTa.
["'eonndopmaliioHHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU



(Hampumep, JioKaluss MOOWJIBHBIX TEIEPOHOB, ONpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasei), ”HTEPHET-TOPrOBIIsA, OPOHUPOBAHUE OUIIETOB U TOCTHHHIL.

['ocynapcTBEHHBIE JJIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMAIBHBIE CETH —
OpraHu3alus KOJUICKTUBHOTO B3aUMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWja TOBEACHUs B KubepmpocTpaHcTBe. [IpobieMa moamuHHOCTH
nosryueHHoU nHpopmannuu. OTKpbITbIE 00pa30BaTENbHbBIE PECYPCHI.

TexXHOreHHble W JKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
UH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOmme mpoOyieMbl 3aluThl
uHbopMaluu 1 uHpopMannoHHOU 6e3omacHocT. CpeacTBa 3auThl HHPOPMAITUU
B KOMITbIOTE€paX, KOMITBIOTEPHBIX CETAX M aBTOMAaTU3UPOBAHHBIX HHPOPMAITHOHHBIX
cucremax. [IpaBoBoe obecnieueHre HHPOPMALIMOHHONW OE30IaCHOCTH.

[IpenoTBpanieHue  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(HICHINAbHON MH(OpMaLMK, XpaHSAUIEHCsS Ha MEPCOHATIbHOM KOMIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE MporpaMMHOe 00ecreyeHrue U CrocoObl
OOpsObI C HUM. AHTUBUPYCHBIE Hporpammbl. OpraHu3anusi JIMYHOTO apXuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3anura apxusa.

MudpoBanne naHHBbIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IMIUQPHI.
[udper npoctoir 3amensl. [ludpp Lesaps. [udp Buxenepa. Anroputm
mmdpoBanusi RSA.

Teopernyeckne 0CHOBBI HHpOPMATHKH

Nudpopmanus, nanasle U 3HaHud. VHpopMannoHHbIE MPOLECCHl B MIPUPOIE,
TEXHUKE U 00ILIECTBE.

HenpepblBHBIE M JUCKPETHbIE BEJIWYUMHBI W CUTHAIBL. HeobxoammocThb
JUCKpETU3alu MH(opManuu, NpeAHa3HAYEHHON ISl XpaHEHHWs, Nepelrayud u
00paboTKH B IIU(GPOBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBI0O HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OIHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Exunaunbl nu3mepenns koiaundectsa nHGopManuu. AnQpaBUTHBIA MOAXO K
OIICHKE KOJIMYeCcTBa MHPOPMAIIUH.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cHucTemMe cuucieHuss. CBOWMCTBa NO3ZWIMOHHOW 3amUCH  YHUCHa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JCIUMOCTU YUCIa HA OCHOBAaHUE CHUCTEMBbI
CUMCJIEHHA. AJITOPUTM IEPEBOAA LIEJIOT0 Yucia U3 P-U4HON cHCTEMBI CUMCIIEHUS B
JECATUYHYI0. AJTOpUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
AJNTOPUTM epeBO/Ia 1IEJI0r0 YKCIIa U3 IECITUYHON CUCTEMBI CUMCIICHUS B P-HUHYIO.
[lepeBoa KOHEUHOU AecITUYHOM IpoOu B P-nunyto. /IBomyHasi, BOCbMepUYHas U
HIECTHAALIATEPUYHAs] CUCTEMbI CUMCIICHHUS, CBSI3b MEXKAY HUMU. ApudmeTnieckue



omnepaluy B MO3MLHUOHHBIX CHCTEMAax CUMCICHHUS. TpouyHas ypaBHOBEIICHHAs
CUCTEMA CUUCIICHHS. J[BOMYHO-ECATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanne TtekctoB. Komupoka ASCIl. OpnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIECHHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX NP 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS I[BETA.
[[BetoBhie Momenu. BekTtopHoe komupoBanue. Dopmartbl rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. OneHka HHPOPMAIMOHHOTO 00hEMa 3BYKOBBIX JTAHHBIX
IIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTellbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlornueckue To)kaecTBa. JloKa3aTEnbCTBO JIOTMYECKUX TOXKIECTB C IMOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndecKkue onepanuy U onepauy HaJl MHOKECTBAMU.

3aKoHBI aNreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMNA OT KOJIMYECTBa apryMeHTOB. [1oyiHbIE CHCTEMBI TOTUYECKUX (DYHKIIHMA.

Kanonnueckne  gopmbl  joruueckux  BbipakeHuil.  CoBepIllIEHHBIC
JU3BbIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMaJibHbIE (POPMBI, QJITOPUTMBI KX
MOCTPOCHUS IO TabJIMIE UCTUHHOCTH.

Jlormueckue »sneMEHTBI B cOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxeM Ha JOTMYECKUX BJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIllUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOM CXEME.

[IpencraBiennre 1ENbIX 4YKMCEN B MaMATU KoMibioTepa. OrpaHUYE€HHOCTH
JMana3oHa 4YuCcel MOpH OrpaHWYEHUH KoJinuecTBa pa3psanaoB. llepenonHeHue
pa3psIHONM CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIN
JIOTIOJIHUTENbHBIN KO OTPULIATEIIbHBIX YUCE.

[lobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUYEeCKUil Hu
nukandeckuit  casuru. [lludpoBanue ¢ mnomompl0 TOOMTOBOM —omepaiuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B IMaMSITH KOMIBIOTEpA. 3Haualas
4acTh M MOPSAIOK uKcia. Jlnana3oH 3HaYeHUM BeleCTBEHHBIX uucen. [Ipobdiemsl
XpaHEHUs BEIICCTBEHHBIX YHCEJ, CBSA3aHHbIE C OrPAHUYCHUEM KOJMYECTBA
pa3psiioB. BeimonHeHuwe omepainuii C BEIICCTBEHHBIMM YHCIAMU, HAKOIUICHUE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OnpeneneHne BO3MOXKHBIX pPe3yJbTATOB pabOThl MPOCTEHIINX aIrOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMA M BBIUHMCIHUTENIBHBIX alropuTMOB. OrmpeneneHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHus 3aJad Ha KoMIbloTepe. MHCTpyMeHTanbHBIE CpencTBa:
TPaHCIATOP, OTJIaAuuK, mnpo@uiupoBIMK. KoMnumisuus u HHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKH — MPOTPAMM.
Hcnonb3oBaHue TpacCUpOBOYHBIX TaOiun. OTiagounsli BeIBoA. llomaroBoe
BBITIOJIHEHNE MTpOorpaMMebl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  nporpammupoBanus (Python, Java, C++, C#). Tumbl JgaHHBIX:
L[EJIOUKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIornueckue. BerBneHus. CiaoxHbIe
ycnoBusi. Lukiel ¢ ycnoBuem. Llukibl mo mepeMeHHON. B3amMo3zaMeHsSe€MOCTh
paznuYHbBIX BUAOB LMKJIOB. HMHBapuant wnwukna. CocTaBlieHHE UHMKIA C
MCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKIIA.

JlokymenTupoBanue nporpamm. Mcnonas3oBanne koMMeHTapues. [loaroroska
ONMCAHMS IPOTPAMMBbI U MHCTPYKLIMH JIJIS TIOJIb30BATEIIS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXO0XJIEHUE CYMMbl M TPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHON) UDPHI.

HaxoxaeHue Bcex MpOCThIX YUCEN B 3aJaHHOM Juarnas3one. IIpencraBienue
YyHucia B BUJI€ HA00pa MPOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIEHb.

OOpaboTKa JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnoBrie mepeMennbie ((paitoBbie ykazatenn). Utenue u3 Qaitna. 3anuch B daii.

Paszbuenue 3agaun Ha noazagaun. [logmporpammel (poueaypsl U GyHKINN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakranbl). PekypcuBHbIE Mpouenypbl u
¢ynkun. Mcnonb30Banue cTeKka A OpraHu3aliyi peKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHMUSL.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENEH.
MopaynbHBINA IPUHLIMI TOCTPOEHHUS IPOTPAMM.

Yucnennsie MeToabl. TouHOE U NPUOIMKEHHOE pelieHrs 3a1aun. YncIeHHbIC
METOJIbl PELICHUs] ypaBHEHUN: METoJA mepedopa, METOJ MOJIOBUHHOTO JENICHUS.
[Tpubn>k€HHOE BHIYKMCICHUE IJWH KPUBBIX. Bprumcienune rmiomane ¢Guryp c
MOMOIIbI0 YHUCJIEHHBIX METOAOB (METOJl MPSAMOYTOJIBHUKOB, METOJl Tpameuui).
[Touck ™Makcumyma (MHUHUMYMa) (YHKIMM OJHOM TMEPEMEHHOM METOI0M
MOJIOBUHHOTO JIEICHHUSI.



OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QyHKIMU  sI3bIKA
POrpaMMUPOBaHUS AJiE 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa3z0OneHne CTPOKH Ha CJI0BA MO MPOOETHLHBIM CUMBOJIaM, TIOMCK TIOJICTPOKH BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HaJICHHOW NOJICTPOKHU Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM alipaBuTe, YAOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHUUYCHUSIM.
[IpeoOpa3zoBaHue YnCiia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH 4HCEN. BbrauciieHne 0000MEHHBIX
XapaKTePUCTHUK JIEMEHTOB MACCUBA WJIM YUCJIOBOM MOCIEA0BATEILHOCTU (CYMMBI,
MIPOU3BEICHUS, CPEIHEro apuMETUIECKOT0, MUHUMAJILHOTO M MaKCHMAaJILHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JlaHHOMY YCIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEpHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKU (METO
My3bIpbKa, METOJ BbIOOpa, cOpTUpOBKAa BcTaBKamu). COPTUPOBKA CIHSHHUEM.
Bbeictpast coptupoBka wmaccuBa (ayroputM QuickSort). JIBowuHBIH TOHCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIE MacCUBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aIOJHEHHUE JBYMEPHOI'O YMCJIOBOTO MACCUBA MO 3a/IaHHBIM IMTPaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIECHHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, NEPECTAHOBKAa CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

NupopmanuoHHbIe TEXHOJIOIUH

TekcToBeIil mporieccop. PenaktupoBanue u QopmarupoBanue. I[IpoBepka
opporpadbun u rpammaruku. CpeacrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBAHUS B TEKCTOBBIX Mpolieccopax. OOauHbIe CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuna nutupoBaHusi HICTOUHUKOB U 0OPMIICHUS
oubnuorpaduuecknx ccbuiok. OdopMieHre CHUCKa TUTEPATYPhbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TeXHUYecKue CpeacTtBa BBOJA TEKCTA.
Crenuann3nupoBaHHbIE CPEICTBA PEAAKTUPOBAHNS MATEMATHUYECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIC 3a7a4M aHajdu3a JaHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYHUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOSHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaIM3allisl TaHHBIX, UHTEPIpETaIusl pe3yabratoB. [IporpammHubie cpeacTBa U
WHTEPHET-CEPBUCHI [ 00pabOTKU U MpEACTaBIEeHUs TaHHBIX. boJbliie JTaHHbIC.
MammnHoe o0yuenue. MIHTenneKkTyaibHblil aHaIN3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX Taliuil. Bbrumcienue cymwmsbl,
CpeaHero apupmMeTu4ecKoro, HaubobIIEr0 (HAUMEHBIIET0) 3HAUEHHS UAIa30HA.
Beruucnenune kodduimeHta KOppelsuuu ABYX psanoB AaHHBIX. [loctpoeHue
CTOJOYATHIX, JHMHEWYaTBIX W KpPYroBbiX jauarpamm. llocTtpoenue rpadukoB
¢dbynkiuii. [TogOop auHMM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

YuciaeHHoe pelIeHHE YpaBHEHHWH C TIOMOINBI0 Tmoadopa MapaMmerpa.
OnTtuMu3anMsa Kak MOMCK HaWIy4dyllero pelieHys B 3a/laHHbIX yciaoBusx. LleneBas
byHkus, orpannyeHus. JIokaabHbIE U T100aIbHBII MUHUMYMBI 1[€J1€BON (DYHKIIUH.
Perenne 3a1a4 ONTUMHU3AIUH C IOMOIIBIO JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MOAXOAbI K OLIGHKE KOJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
@®opwmyna lllenHoHa.

Anroputmbl  cxkatust JnaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnTOpuTMBI CKaTHUs TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KojrpoBaHus 11BeTa. OCHOBHBIC HeH anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepefayud JaHHBIX. 3aBUCUMOCTh BpPEMEHH Tiepefayd  oT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHs OIMUOOK TIpU Tmepenade JaHHbIX. Kojbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OMIMOKHM, BO3HUKAIONIME TPH Teperaye JTaHHBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBropenuem 0utoB. Koabsl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W WX B3aumopcucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u moaenupoBanue. Llens MopenrpoBanusi. COOTBETCTBHE MOMAEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Men MoaenupoBanus. dopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJCIUPOBAHUS B BHUIE, YAOOHOM JJis
BOCIIpUATHS yeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHI], CIHUCKOB CMEXKHOCTU. Perenue
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHue KOoJIUYeCcTBa
Pa3TUYHBIX MyTEH MEXKy BEpIIHHAMU OPUCHTUPOBAHHOTO AIUKINYECKOTO Tpada).

JlepeBbs. bunaproe aepeBo. [lepeBbs momcka. CrmocoObl 00Xoja JepeBa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHUJIE AepeBa. JIUCKpeTHbIE UTPbI
JIBYX UTPOKOB C TIoJiHOM uH(popmarueit. [loctpoenue nepesa nepedbopa BapuaHTOB,



OINKMCAaHUE CTPATETUU UTPhl B TAOJMYHON (popMe. BeIMrphILIHbIE U IPOUTPHILIHBIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 MHTeJIEKTa. CepBUCHI MAIIMHHOIO IEPEBOAA U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. neHTHHUKAIUS U TOUCK
N300paKCHU, pacro3HaBaHUe T, CamooOyuaroiuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. lcronb3oBaHue METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYyaJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUeE

dopManuzanus NOHATUSA aropuT™a. Mammnnaa TeIOpHHra Kak yHUBEpCaJIbHAS
MoJenb BeruuciieHun. Tesuc Yépua—Twrropunra.

OneHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OreHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cioxxHocTH. [lepedopHbie anroputmsl. [IpuMeps! pa3nuyHbIX aITOPUTMOB PELICHHUS
OJTHOM 3a71a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AITOPUTMA
«peuieTo DparocheHa.

MHoropa3zpsaHble 1ielble Yuciia, 3a7a41 JJIMHHON apu(pMEeTHKY.

CnoBapu (accouuaTHBHBIE MacCCUBBI, OTOOpakeHHs). X3UI-TAaOJIUIBL.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. BbluucieHue
apu(PMETUYECKOTO BbIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHOMN PopMme.

Ouepenu. Mcnosib30BaHuE ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEUICHHOTO CBSA3HOIO HEOpUeHTHUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOI'O allUKJIMYECKOro rpada. AJroputMm
JIeKCTpHL.

Hepeps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa Mg 3aJaHHOTO apU(DMETHUECKOTO
BbIpakeHUsI. PekypcuBHbIE anroputMbl 00xoja aepeBa. Mcmonb3oBaHue cTeka U
ouepenu s 00Xo/a JiepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXKYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO
JUHAMUYECKOTO MPOTPaMMUPOBAHMS: BBIUMUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMU3ALIAH.

[ToHsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBoicTBa U MeTOlbl 00bEeKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIU3.



Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJA.
WNukancynsiuus, HacaeA0BaHUe, MOIUMOPPU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunTepdeiica
nojb30BaTes. Mcrnonb30BaHuE TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJIsl IOCTPOCHUS

uHTepderica.
O030p  s3bIKOB  mporpammupoBanusi.  lloHsTHe 0  mapamurmax
POTPaMMHPOBAHHS.

NupopManuoHHBIE TEXHOJIOTHH

Otanbl  KOMITBIOTEPHO-MAaTEMAaTUYECKOIO  MOJEIMPOBAaHUA: MOCTAaHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTn3zanuss OpU MATEMATHYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoiieccoB. MojenupoBanue IBMKeHUs. MoenupoBaHue OMOJIOrMYECKUX CUCTEM.
MaremaTudyeckre MoJield B HSKOHOMHKE. BBIUYMCIUTENbHBIE JKCIEPUMEHTHI C
MOJEISIMHU.

OOpaboTKka pe3yJbTaTOB SKCIEPUMEHTA. METOoJT HAUMEHBIINX KBaJPaTOB.
OneHKka 4YHCJIOBBIX TApPaMETPOB MOJCIUPYEMBIX OOBEKTOB M MPOIECCOB.
BoccranoBneHue 3aBUCUMOCTEN MO PE3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MMutanmonsHoe
MojenupoBanue. CUCTEMBI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiMoHHBIC) Oa3bl JMaHHBIX. Tabnmuna — mMpeacTaBiICHUE
cBelleHni 00 OJHOTHMHIHBEIX OOBekTax. Iloje, 3ammch. Kirou tabammel. Pabora ¢
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbTpanus TaHHBIX. 3apoChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Briuncrnsiembie moJsi B 3ampocax.

MHorotabnuunbie 6a3bl JaHHBIX. THIIBI CBsA3EH MeXy TabauiiaMmu. BHenHui
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nurtepuer-npunoxenus. 1lonstre 0 cepBepHON M KIMEHTCKOW YacTAX CauTa.
TexHonoruss «KJIUEHT — CEpBEP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu kackamubix tabmui ctuiei (CSS). Cuenapuu Ha si3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. ¥Yciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300pakeHU C UCIOJIb30BAHUEM PA3IUYHBIX IU(GPOBBIX YCTPOUCTB
(mudpoBeIX (poToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB M JIPYTUX
ycTtpoiictB). ['padmueckumii pexaktop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcriekTuBbl.  I'mcrorpamma. Koppekius  ypoBHeH, KOppeKuus — IIBeTa.
OOecuBeurBaHUE I1BETHBIX U300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIIBTPHL.



MHorocnolinpie u3o0pakeHus. TekcroBble ciou. Macka cnosi. Kananbl.
Coxpanenue BbliesieHHONW oOsiactu. [loaroToBka WILTIOCTpAlMil s BeO-CalTOB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bektopnast rpaduka. I[lpumutuBsl. H3MmeHeHue mOpsAIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBaHue KOHTYpoB. BekTopu3zalius pacTpoBbIX H300pasKEHUM.

[IprHIMIBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MoJienel. CeTouHbIe
Mojziend. Marepuanel. MojgenupoBaHue HMCTOYHUKOB OCBemieHus. Kamepsl.
AnutuBHble TexHosoruM (3 D-nipunTtepsl). [loHsTHE 0 BUPTYalbHON peaTbHOCTH U
JIOITIOJTHEHHOM PEaIbHOCTH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPaX)alrOT TOTOBHOCTb U  CIIOCOOHOCTh
00yJarommxcss PyKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
oOIIecTBa, pacCHIMPEHNE XU3HCHHOTO OMbBITA M OMBITA JCSITCIBHOCTH B IMPOIIECCE
peanm3alid  CpeACTBAMH  y4eOHOTO TIpPeJAMETa OCHOBHBIX  HaIPaBJICHHMA
BOCIIMUTATENBHOUN JESITEbHOCTH.

B pesynaprate wusydenus WHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00S13aHHOCTEH, yBaXKEHUE 3aKOHA
U TPaBOMNOPANIKa, COOJIOJEHHUE OCHOBOMOJATAIONIMX HOPM HH(POPMAIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30M1aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU JKCTPEMH3Ma, HaIMOHAJIU3Ma,
KCeHOGOOUHN, JTUCKPUMHUHALIUM TIO0 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIuI0, TOCTHKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3UecKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  37I0POBOTO W  Oe3omacHoro  oOpaza  KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM UHCJIE 3a CUET COOJIIOACHUS



TpeOoBaHUM  O€30MacHOM  HJKCITyaTalldd  CPEACTB  HMH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHBHOM JESATEIBHOCTH TEXHOJOTHMYECKOM M COLMAIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO JI€SITEIBHOCTD;

uHTEepec K cdepam mpodeccroHaTbHON EATeIbHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMUPOBAHUEM U HWH(POPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAHHBIMH Ha JOCTIKCHUAX HAyKH WH(OOPMATUKA U HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
pea30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHusi, B TOM 4YuClIe C Y4€TOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKHU, JOCTIKECHHUSIM HAyYHO-TEXHUYECKOrO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIU HH(OOPMAIITMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOIECCOB M HHGOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
unppoBoil TpaHchopmMauu MHOTHUX c(hep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHUE IIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B nporuecce 10CTUXKEHNS TNYHOCTHBIX PE3YIbTATOB OCBOCHHS POTrPaMMBI 1O
uHpopMaTrKe y 00Yy4YarOIIMXCS COBEPIIECHCTBYETCS IMOIMOHAIBHBIN WHTEIUICKT,
npeAnoiaraloniuil choOpMUPOBAHHOCTb:

CaMOPETYJIUPOBAHHUS, BKIIOUYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCSI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIIECH CTPEMJICHUE K JOCTIKCHUIO LIEJIU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEeWCTBOBATb, UCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOUYAIOINIEH CTOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUM KOMMYHHUKAIIUHU, CIOCOOHOCTHh K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOUAIOIIUX CITIOCOOHOCTh BBICTPAaUBaTh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.



METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHBIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHUKATHBHBIC
YHHUBEpCAIIbHBIE yUYeOHbIC NEHCTBHSI, PETYJSTHBHBIC YHUBEpCAIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe [1eiiCTBUS

1) 0a30BbIe JIOrHYecKHUe TeHCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA /I CpaBHEHUS,
kiaccudukanuu u 00001IeHS;

OTIPENEITh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JOCTYOKCHHSI,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIAH PEHICHHUS MPOOJEMbl ¢ YYETOM aHAIU3a WMEIOIIMXCS
MaTepHATbHBIX M HEMAaTEPHUATIbLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCTIEACTBUHN JACITCIBHOCTH;

KOOPJIMHUPOBATH U BBITIOIHATH pabOTy B YCIOBUAX PEAILHOTO, BUPTYAIBLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MMPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspenieHusi mpoodyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIICCTBJIATh PA3JIMYHBIC BHIBI JEATCILHOCTH IO TOJYYEHHUIO HOBOTO
3HAHMS, €r0 WHTEPHpETallH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3UYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYCOHBIX W COIMATBHBIX
MIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUTIOTE3Y €€ PEeIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHHM, 3a]JaBaTh TApaMETPhl M KPUTEPHUH PEIICHUS;

aHAMM3UPOBATh TIOJNIYYCHHBICE B XOJE PEIICHHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIICCTBIIAThH IIE€JICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh TIEPEHOCHUTHh 3HAHHWS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO 00JaCTH
KU3HECITCIIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, TpEjiaraTb OPUTHHAIBHBIC TMOIXOIbI W PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMaTU3aluilo |
WHTEPIPETANNIO MHPOPMAINH PA3INIHBIX BUIOB U ()OPM MPEACTABICHUS;

co3fgaBaTh TEKCTHI B pPa3IUYHBIX ¢dopmarax ¢ YIETOM Ha3HAYCHHS
uHpopMaluu U IIEJIEBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yallU3alliy;

OIICHWBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh WH(POpPMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

WCIIOJIB30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ COOMI0ICHUEM TPEOOBAHMI H)PTOHOMUKH, TEXHUKU 0€30MMaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30macHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HAaBaHWUS M 3alUTHl  WHOOpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

1) oO1enme:

OCYIIECTBIJISITh KOMMYHHKAIIMU BO BCeX cepax KU3HU;

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHUS, TMOHUMATh 3HAYCHHUE
COIMAJIBHBIX 3HAKOB, PACO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyaIllud |
CMSITYATh KOH(JIUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHWS M B3aMMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYaIlUU;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHSI C HCMOJIb30BaHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MMOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
padoThI;

BBIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA,

MPUHUMATh  LEJIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh JIEUCTBUS MO HX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBU,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXKJI0T0 YJ4aCTHUKA KOMaH]Ibl B OOIIIHIA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE MPOEKTHI, OLECHUBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszaums:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEeIIbHOCTH U JKM3HEHHBIX CUTYalUsIX;

CaMOCTOATENILHO COCTABJISATH IIJIaH PEIICHUS] TPOOIIEMBI C YUETOM UMEOITUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAMUIINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCHUTh KOPPEKTHBBLI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, HUX pPE3yJIbTaTOB U



OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEIIEKCUU Il OLEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEILICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIDKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHS Ce0H U APYTHUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJIbTaToB
JEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydenus kypca HH(POpPMATUKH YIIIyOJEHHOro YpoBHsS 6 10
Knacce 00ydaromuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YIIbTAThI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
IPOLECCOB B NPHUPOJIE, TEXHUKE M OOLIECTBE, MOHATUSIMH «HHPOpMAIUL»,
«MH(OPMALIMOHHBIN MPOIIECCH, KCUCTEMAY», KKOMIOHEHTBI CUCTEMBI», «CUCTEMHBII
ahdexty, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS;

BJIAJ€HUE METOAaMHM IOMCKa HHpopManuu B ceTh HHTepHET, yMeHHe
KPUTUYECKU OLIEHUBATh MH(DOPMALUIO, OIYUEHHYIO U3 ceTu IHTepHEeT;

YMEHHME XapaKTepu30BaTh OOJbIIME JaHHbIE, TPUBOAUTH IPUMEPHI
VUCTOYHUKOB MX IIOJIy4eHMS] M  HAlpaBJICHHUA HCIIOJIb30BAaHUSA, YMEHHUE
KJIaCCU(PUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHU), MOHUMATh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4y aHAJINW3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3alHsl TaHHBIX, UHTEPIPETALUs pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHMS
COBPEMEHHBIX CTAIllMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHAECHIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 0OecrieueHust AJi PElIeHHs] Y4eOHbIX 3a71a4 10 BEIOpaHHON
crienuain3aluu;

HaJIM4KEe MPEJCTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ALUN U QYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUINAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHN;



NOHMMaHUE YIpo3 HH()OPMALIMOHHON 0€3011aCHOCTH, UCIIOJIb30BAaHNE METOI0B
U CpEICTB MPOTHUBOACHCTBUS ATHM YIrpo3aM, COOJ0eHHE Mep O0e30IacHOCTH,
IpEeJOTBpAlIaOIMX HE3aKOHHOE paclpOCTPAHEHHE NEPCOHAJIBHBIX JIaHHBIX,
coOmonenre TpeOOBaHUN TEXHUKH OE30MaCHOCTH M THUTHEHBI MpU paboTe C
KOMIBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH LU(POBOTO OKPYKECHUS, TOHUMAHHUE
IIPABOBBIX OCHOB MCIOJIb30BaHUS KOMIIBIOTEPHBIX IIPOrpaMM, 0a3 JaHHBIX U PaOOTHI
B ceTH HTEpHeT;

NOHUMAHUE OCHOBHBIX IPUHLMUIIOB JUCKPETU3ALMHU PA3JIUYHBIX BHUIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTh HHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMmeTpax TUCKPETHU3aIlHH,
YMEHHE ONPEAEINIATh CPEHIO CKOPOCTh NEPEAAYM TAHHBIX, OLIEHUBATh U3MEHEHHE
BPEMEHM Iepedauyd IpU H3MEHEHUU HHQPOPMALMOHHOTO O00OBEMA JaHHBIX MU
XapaKTEPUCTHUK KaHaJa CBA3H;

YMEHUE HCIOJb30BaTh MPU PELICHUH 33]1a4 CBOMCTBA MO3UIIMOHHOW 3alucu
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAHHUEM M IIOCTPOCHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOTr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUNUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATH ApU(PMETHUECKHUE ONEpAlliU B TO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXKEHHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3aJlaHHOM Tabnuie
VUCTUHHOCTH, HCCJIEA0BATh 00JIACTh MCTUHHOCTH BBICKA3bIBAHUS, COAEPKALIETO
NIEpeMEHHBIE, PEIIATh HECI0KHbIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YpaBHEHUIA;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHMCEJ B 33JaHHOM JMara3oHe, 00pad0TKa MHOTOpa3psiAHbIX LEJbIX
YHUCel, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMUpOBaHHE JJIEMEHTOB MAacCHBa, COPTHUPOBKA MaccuBa, IepeOOpHbIe
QJITOPUTMBI, IBOUYHBIM MOUCK) M NPUBOJUTH IPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM SA3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHbIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPABIISIOLIUE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
ONPENENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIyYEHHE YKa3aHHBIX
pEe3ynbTaTOB, BBIABISTH JIAHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIMOKE B padoTe
nporpaMMel, (GOPMYIHPOBATH MPEAIOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHME CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHl U
JEMOHCTPALlMOHHbIE MAaTEPHAJIbI C UCIIOJIB30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCIOJb30BaTh AJEKTPOHHbBIE TAOJUIIBI /ISl aHATIN3a, IPEICTABICHUS U
00paOOTKU JaHHBIX (BKJIIOYAsl BBIUKCICHHE CYMMBI, CPEIHETO apu(PMETHUECKOTO,
HauOONbIIEr0O M HAUMEHBLIETO 3HAYEHUN, pEUIeHHE YypaBHEHUM, BBIOOP
ONTUMAJBHOIO  pEIIeHUs, MOoA0Op JMHMM  TpPEHAd, pElIeHue  3ajad
IIPOTHO3UPOBAHUS).

B npouecce u3yueHus Kypca HUHPOPMATHKU YTiyOJ€HHOro ypoBHs 6 11
Kacce 00yJaronMucs OyTyT JOCTUTHYTHI CIAEAYIOIIHNE MPEIMETHBIE Pe3yIbTaThl:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJBI, JOMYCKAIOIIME OJHO3HAYHOE
JEKOIUPOBaHUE COOOIIEHUN (TpeUKCHBIE KOABI), HCIIOJIb30BATH IMPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATH OIIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIOIIMI HAMMEHBIIYI0O BO3MOYKHYIO CPEIHIOIO
JUINHY COOOILEHUSI MPH HU3BECTHOM YacTOTE CHMBOJIOB, MHOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHSI TAaHHBIX;

YMEHHE pelllaTh aJrOPUTMUUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIU30M Irpados
(337241 MOCTPOEHUSI ONTHUMAJIBHOTO ITyTH MEKy BepIIMHaMu rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX MyTe MEXIy BEpPUIMHAMH OPHUEHTHPOBAHHOIO
alMKJIMYECKOTro rpada), yMeHre UCIOIb30BaTh AEPEBbs IPU AHATN3E U IOCTPOECHUH
KOJIOB U JUIsl IPEACTABIICHUS apU(PMETHUECKUX BBIPAKEHHUM, NIPU pELICHUH 3a/1a4
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI M0 3aJ]aHHOMY AJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPBILIHYIO CTPATETUIO UTPbIL;

yMEHUE pa3pabaThiBaTh W pEaJU30BbIBATH B BHJAE NporpamMm 0a3oBbIE
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B MPOrpaMMax JIaHHbBIE Pa3jIUYHBIX THIIOB C
y4€TOM OrpaHUYEHHUH Ha IUAIa30H MX BO3MOXKHBIX 3HAYECHWM, NPUMEHATH NpHU
pELICHUH 33J1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPHU, CTEKH, OUEPEIH, NIEPEBDS),
UCIIOJIb30BaTh 0a30BbIE OMNEPALMM CO CTPYKTYpaMH JaHHBIX, HIPUMEHSTh
CTaHJIAPTHbBIE U COOCTBEHHBIE MOAMPOrPaMMBI JIJIs1 00paOOTKH YUCIIOBBIX IaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TPH pa3paboTKe MporpaMm OUOIHOTEKH
HOJIpPOrpaMM, 3HaTh (PYHKUHMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE UCIOIb30BATh CPEJCTBA OTJIAIKH MPOrPAMM B
cpelle MporpaMMUPOBAHMS, YMEHUE TOKYMEHTHUPOBATH MPOTPAMMBI;

YMEHHE CO3aBaTh BeO-CTPaHHULIbI,

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMU 0 0a3ax TaHHBIX, UX CTPYKTYpE, CPEIICTBAX
co37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TAOJUYHBIE (PENSILIMOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3axX JAHHBIX, BBIOJHSITH COPTUPOBKY U
MOWCK 3amuced B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyr 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MaTEeMaTHUECKUE MOJIEIH JJIs aHAJIH3a
O00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH II€]Tb MOJICTUPOBAHHSI, BHITIOIHITH aHAH3
PE3yNIbTAaTOB, TMONYYCHHBIX B XOJIe¢ MOJICIMPOBAHUS, OIICHUBATh COOTBETCTBHE
MOJIETI MOJIEIHPYEeMOMY OOBEKTY WM TPOIeCCy, MPEICTaBIATh PE3yJIbTaThl
MOJICTTUPOBAHUS B HArJISITHOM BUJC,

YMEHHE OpraHW30BBIBATh JIMYHOE WH(MOPMAIIMOHHOE TPOCTPAHCTBO C
UCTIONIb30BAaHUEM PA3UYHBIX CPEACTB HHU(PPOBBIX TEXHOJOTHUH, TIOHHUMaHHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MHPPOBBIX
00pa30BaTENbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJUICKTa B Pa3NWYHBIX 00JACTAX,
HAIMYUE TIPEJCTAaBICHUA O Kpyre pelraeMbpIX 3a7ad MallduHHOTO O0y4YeHUs
(pacnio3HaBaHUs, KIACCU(PHUKAIMU U MPOTHO3UPOBAHUS) HATMYHME MPEICTABICHUN
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.
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https://resh.edu.ru/

https://resh.edu.ru/

19

Bpenonocusie
IPOrPaMMHOE
obecrnieueHue u
METOJIbI OOPHOBI C
HUM

https://resh.edu.ru/

20

[IpakTnueckas
paborta no Teme
"AHTUBUDPYCHBIE
nporpammsl"



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

21

22

Opranuzanus
JMYHOTO apXuBa
nHpopmaruu.
Pe3epBHOE
KOITUPOBAHUE.
[TaposibHas 3amura
apxuBa

[IudpoBanue
JTAHHBIX

https://resh.edu.ru/

https://resh.edu.ru/

23

Anroputm
mmdpoBanust RSA.
Creranorpadus

https://resh.edu.ru/

24

IIpakTrueckas

pabora 1o Teme
"udpposanue
JTAHHBIX"

25

Wndopmanus,
JTAHHBIE U 3HAHMSL.
Nudopmannonnsie
IPOIIECCHI B
NPUPOJIE, TEXHUKE H
ob1ecTse

https://resh.edu.ru/

26

HenpepsiBHble 1
TIVICKpETHBIE
BEJIMYMHBI 1
CHUTHAJIBL.
Heo6xoaumocth
JUCKpETH3auU
uHpopManuu,

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

27

MpeIHa3HaYCHHOU
JUTSL XpaHEHUS,
nepegavu u
00paboTKH B

(G poBBIX
cucTeMax

JIBonuHoOE
KOJMPOBaHHUE.
PaBHOMEpHBIE U
HEpaBHOMEPHbIE
KOJIBI.
JexonupoBaHue
COOOIICHUH,
3alUCaHHBIX C
MTOMOILBIO
HEpPaBHOMEPHBIX
KOJIOB

https://resh.edu.ru/

28

29

Ycaosue ®aHo.
[TocTpoenue
OJHO3HAYHO
JEKOUPYEMBIX
KOJOB C IIOMOIIILIO
nepesa. I'pad An. A.
MapkoBa
Enuannel
U3MEPEHUS
KOJIMYECTBA
UHpOpMaLIUH.
AndaBuTHBII

https://resh.edu.ru/

https://lesson.edu.ru/lesson/1c241017-8010-4991-

b74f-

490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3

D10



https://resh.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10

noaxoJ K OIICHKC

KOJIMUYCeCTBA
uHpopmaruu
https://lesson.edu.ru/lesson/bfl1al835-323a-4b15-
CucreMnl b5fd-
30 349¢73878f13?backUrl1=%2F05%2F10%3Fclass%3
CUHUCJICHUS
D10
Tepesos wuces i3 Etst]i);:// lesson.edu.ru/lesson/bf1al1835-323a-4b15-
3p | O/TOM CHCTEMbI 349¢73878132backUrl=%2F05%2F 10%3Fclass%3
CUHCJICHUA B
D10
ApYyryro
JBonuHas,
https://lesson.edu.ru/lesson/bflal835-323a-4b15-
BOCBMepI/I‘-IHaSI )41 b5fd—
3p | lecTHaATaTeprHHad 349¢73878f13?backUrl=9%2F05%2F10%3Fclass%3
CHUCTCMBI
D10
CUHMCIICHUS, CBA3b
Mexcz[y HUMH
JBonuHas,
BOCHMEpHUHAS H Egt?;.// lesson.edu.ru/lesson/bf1al835-323a-4b15-
33 mecTHaanaTCpuIHad 349c¢73878f13?backUrl=%2F05%2F10%3Fclass%3
CHUCTCMBI
D10
CUMCIICHUsA, CBA3b
Me)I(I[y HUMH
TeowuHas, EtSt]E);://Iesson.edu.ru/Iesson/bf1a1835-323a-4b15-
34 | PocvepmHRaiH 349c73878F137backUrl=%2F05%2F10%3Fclass%3

mecTHaauaTCpuIHadg
CHUCTEMBI

D10



https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bf1a1835-323a-4b15-b5fd-349c73878f13?backUrl=%2F05%2F10%3Fclass%3D10

CUHCIICHUA, CBA3b
MCEXIY HUMHU

Apudmernyeckue https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-
olepanyvy B 8dda-
35 [MO3UIMOHHBIX 525b43d972ba?backUrl=%2F05%2F10%3Fclass%3
CHUCTEMAaxX D10
CUHCIIEHUS
T https://lesson.edu.ru/lesson/2eca430a-9b6f-41fd-
pouyHast Sdda-
36 ypasnosewennas 525b43d972ba?backUrl=9%2F05%2F 10%3Fclass%3
cucreMa CUucCJICHUA
D10
https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-
JBonuHo- 8dd
daaa-
37 JAecaTmnas cucrema 525b43d972ba?backUrl=%2F05%2F 10%3Fclass%3
CUHCJICHUS
D10
https://lesson.edu.ru/lesson/1¢241017-8010-4991-
38 KonupoBanue b74f-
TEKCTOB 490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3
D10
P https://lesson.edu.ru/lesson/1¢241017-8010-4991-
acTpoBOe b74f.
39 xomuposanne 490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3
M300paKeHHIA
D10
[IpakTrueckas
pabota mo Teme
40 "luckpeTn3anus
rpaduueckoit
uHpopmanuu"
41 LIBeTOoBBIE MOAETIH. https://lesson.edu.ru/lesson/d577f3f8-780d-448c-

Bekropnoe

b770-



https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
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https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2eca430a-9b6f-4ffd-8dda-525b43d972ba?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1c241017-8010-4991-b74f-490e8de06c5a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d577f3f8-780d-448c-b770-14afc43c234a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d577f3f8-780d-448c-b770-14afc43c234a?backUrl=%2F05%2F10%3Fclass%3D10

KOJMPOBAHUE.
®dopmartsl ¢aios.
TpéxmepHas
rpaduka.
®pakTanbHas

rpadpuka

14afc43c234a?backUrl=%2F05%2F10%3Fclass%3
D10

KonupoBanue 3ByKa.
Onenka
UH()OPMAIIMOHHOTO
00BbEMa 3BYKOBBIX

https://lesson.edu.ru/lesson/24f96091-3bff-4c89-
a68d-

42 JAHHBIX MIPU 76368e6619ca?backUrl=%2F05%2F10%3Fclass%3
3aJJaHHBIX 4aCTOTE D10
JTUCKpETU3aAIuU U
pa3psAIHOCTH
KOJMPOBaHUS
IIpakTrueckas
pabora 1o Teme
43 " [luckpeTn3anus
3BYKOBOI1
uHpopmarun"
https://lesson.edu.ru/lesson/619d4c17-7d04-4c8c-
m OcHOBBI AJITEOPBI ae97-
JIOTUKH 71634959e263?backUrl=%2F05%2F10%3Fclass%3
D10
] P — https://lesson.edu.ru/lesson/619d4c17-7d04-4c8c-
45 onepanuu. TaOauIrs! pAL
71634959e263?backUrl=%2F05%2F10%3Fclass%3
HCTUHHOCTH D10
46 Jlornueckue https://lesson.edu.ru/lesson/7elaca48-f9ec-46a2-

BBIPpAXKCHUA.

a580-



https://lesson.edu.ru/lesson/d577f3f8-780d-448c-b770-14afc43c234a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d577f3f8-780d-448c-b770-14afc43c234a?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/24f96091-3bff-4c89-a68d-76368e6619ca?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/24f96091-3bff-4c89-a68d-76368e6619ca?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/24f96091-3bff-4c89-a68d-76368e6619ca?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/24f96091-3bff-4c89-a68d-76368e6619ca?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/619d4c17-7d04-4c8c-ae97-71634959e263?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/619d4c17-7d04-4c8c-ae97-71634959e263?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/619d4c17-7d04-4c8c-ae97-71634959e263?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/619d4c17-7d04-4c8c-ae97-71634959e263?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/619d4c17-7d04-4c8c-ae97-71634959e263?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/619d4c17-7d04-4c8c-ae97-71634959e263?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/619d4c17-7d04-4c8c-ae97-71634959e263?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/619d4c17-7d04-4c8c-ae97-71634959e263?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7e1aca48-f9ec-46a2-a580-a79a25c15e37?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7e1aca48-f9ec-46a2-a580-a79a25c15e37?backUrl=%2F05%2F10%3Fclass%3D10

Jlornueckue
TOXKJIECTBA.
JlokazaTenbCTBO
JIOTUYECKUX
TOXKJIECTB C
ITOMOIILIO TAOJIHI]
HCTHHHOCTH

a79a25c15e37?backUrl=%2F05%2F10%3Fclass%3
D10

[IpakTnyeckas
pabota o Teme
«IlocTpoenue u

47 aHaJIn3 TaOJIHI]
NUCTUHHOCTHU B
Ta0IMIHOM
MPOLECCOPEN»
Jlornueckue https://lesson.edu.ru/lesson/7elaca48-f9ec-46a2-
48 orepanuu u a580-
onepauuy Hajg a79a25c15e37?backUrl=%2F05%2F10%3Fclass%3
MHO>KECTBaMM D10
Jlornueckue https://lesson.edu.ru/lesson/7elaca48-f9ec-46a2-
49 olepanuu u a580-
onepanuu Hajq a79a25c¢15e37?backUrl=%2F05%2F10%3Fclass%3
MHOKECTBAMH D10
3aKoHBI areOphl
JIOTHKH.
50 OKBUBAJICHTHBIC https://lesson.edu.ru/lesson/44e7b9b0-e0f7-4b48-
npeoOpa3oBaHus acdb-298f31b955d7
JIOTHYECKUX

BBIPAXKEHUI



https://lesson.edu.ru/lesson/7e1aca48-f9ec-46a2-a580-a79a25c15e37?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7e1aca48-f9ec-46a2-a580-a79a25c15e37?backUrl=%2F05%2F10%3Fclass%3D10
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https://lesson.edu.ru/lesson/7e1aca48-f9ec-46a2-a580-a79a25c15e37?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7e1aca48-f9ec-46a2-a580-a79a25c15e37?backUrl=%2F05%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/44e7b9b0-e0f7-4b48-acdb-298f31b955d7
https://lesson.edu.ru/lesson/44e7b9b0-e0f7-4b48-acdb-298f31b955d7

51

Jlornueckue
yYpaBHEHUS U
CHUCTEMBbI YpaBHEHUU

https://lesson.edu.ru/lesson/44e7b9b0-e0f7-4b48-
acdb-298f31h955d7

52

Jlormueckue
byHKInn.
3aBHCHMOCTD
KOJIMYECTBA
BO3MOJKHBIX
JIOTUYECKUX
(GyHKIMI OT
KOJIMYESCTBA
apryMEHTOB.
IlonHbIe cCHCTEMBI
JIOTUYECKUX

byHKIMI

https://lesson.edu.ru/lesson/44e7b9b0-e0f7-4b48-
acdb-298f31h955d7

53

Kanonnueckue
(OpPMBI JTOTHYECKUX
BBIPAKCHUI.
CoBepliieHHBIC
JTU3bIOHKTUBHBIE U
KOHBIOHKTHBHbIE
HOpMaJIbHbIE
(hOpMBI, aITOPUTMBI
UX TIOCTPOEHUS IO
Tadmie
UCTUHHOCTHU

https://lesson.edu.ru/lesson/44e7b9b0-e0f7-4b48-
acdb-298f31h955d7

54

Jlornueckue
3JIEMEHTEI B COCTAaBE
KOMIIBIOTEPA

https://lesson.edu.ru/lesson/4c36de34-ec76-4873-
abba-
68948e2ced28?backUrl=%2F05%2F10%3Fclass%3
D10



https://lesson.edu.ru/lesson/44e7b9b0-e0f7-4b48-acdb-298f31b955d7
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55

Tpurrep.
Cymmarop.
MHoropa3psiHbIi
CymMMaTop

56

57

IToctpoenue cxem
Ha JIOTHYECKUX
3JIEMEHTaX. 3aIliCh
JIOTHYECKOT0
BBIPKCHHS 110
JIOTHYECKOH CXeEME

Mukpocxemsl 1
TEXHOJIOTHS UX
IIPOU3BOJICTBA

https://resh.edu.ru/

https://resh.edu.ru/

58

[IpencraBinenue
LEJIBIX YUCEIl B
namsTH
KOMIIBIOTEpA.
OrpaHnn4eHHOCTh
Jana3zoHa 4Yucell
IIPY OTPaHUYECHUN
KOJIMYECTBa
pa3psaoB.
IlepenonHenue
pa3pAIHON CETKU

https://resh.edu.ru/

59

be33nakoBeie u
3HAKOBBIE JaHHEIE.
3HaKOBBIA OUT.
JIBOMYHBII
JOIOJTHATEIbHBIN

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KOI OTpULATCIIbHBIX
HHUCCII

60

IToOutoBbIe
JIOTHYECKHE
OTepalnH.
Jlornueckui,
apuMETHUECKUN U
MUAKIAYECKUH
CIBHUTH

https://resh.edu.ru/

61

62

63

64

HIudposanwue ¢
ITOMOIIBIO
MMOOUTOBOM
orepamnyu
«UCKJIIOYaroliee
NI

IIpencraBnenue u
XpaHEHHUE B aMsTH
KOMITbIOTEpA
BEIIECTBEHHBIX
qucel

Brmonaenne
omnepaunui ¢
BEIIECTBEHHBIMU
YHUCJIaMH,
HaKOIJICHUE
OIIMOOK Mpu
BBIYHCIIEHHUAX

[IpakTueckas
pabota o Teme

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

65

«M3yuenue
IIOPa3psAHOTO
MAaIIMHHOT O
IIPEJICTaBICHHUS
LENbIX U
BEILECTBEHHBIX
qucen»

AHau3 aliropuTMOB

https://resh.edu.ru/

66

67

Ortarbl peleHus
3a/1a4 Ha
KOMIIBIOTEPE.
HNucTpyMeHTaNbHBIE
CpeacTBa:
TPaHCIATOP,
OTJIATYUK,

PO HITUPOBIITUK
Cpena
MpOrpaMMHUPOBAHUS.
Kommumsnusg u
WHTEpIpeTaIus
porpamm.
BupryansHsie
MaITUHBI.
WuTerpupoBanHas
cpena pa3paboTKu

https://resh.edu.ru/

68

Metonap! oTiianku
porpaMm

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

69

Turel nepeMeHHbIX
B SI3BIKE
IIPOrPaMMUPOBAHHUS

https://resh.edu.ru/

70

OO0paboTka menbIx
qHCe

https://resh.edu.ru/

71

72

O6paboTtka
BEIICCTBEHHBIX
qrcen

Crnyuaiinble U
IICEBIOCTyYaiiHbIE
yucIia

https://resh.edu.ru/

https://resh.edu.ru/

73

BerBnenus.
CIi0KHBI€ YCIOBHS

https://resh.edu.ru/

74

75

76

I_[I/IKJ'ILI C YCJIOBHEM

[uksbl o
[IEPEMEHHOM.
Bzaumozamensemoc
Th Pa3IMYHBIX
BHJIOB ITUKJIOB

O6paboTtka
HATYpPaJIbHBIX YHCEI
C HMCITOJIb30BaHHEM
IIMKJIOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

77

Haxoxxaenue Bcex
IIPOCTBIX YKCEII B
3aJJaHHOM
JIHamna3oHe
[IpakTnueckas

0.5

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

pabora o Teme
«Penrenue 3amau
METOJ/IOM Tepedopar

78

79

MuBapuanT nukna

JlokyMeHTupOBaHue
nporpamMmm

80

OO0OpaboTka JaHHBIX,
XPpaHSIIUXCS B
daiinax

81

82

Paz6uenue 3agaun
Ha noa3aaadyu
Hcnonb3oBanue
CTaHJIapTHOMU
OHMOIMOTEKH SA3bIKA

IIPOrpaMMHUPOBAHUS.

ITonxmrouenne
OHMOIHNOTEK
MOANPOrPaMM
CTOPOHHUX
MIPOU3BOUTENEH

83

[ToanporpamMmsl
(mpouenypsl u
bynKin)

https://resh.edu.ru/

84

85

[ToanporpamMmsl
(mpouetypsl 1
yHKIHH)
[IpakTnueckas
paborta mo Teme

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/

"PazpaboTka
noamnporpamMm"

86

Pexypcuns.
PexypcuBHbIe
00BEKTHI
(ppaxransr).
PexypcuBHbie
1100101 (31 %0) S @’
GbyHKIHH.
Hcnonw3oBanue
CTeKa JJist
OpraHu3aIu
PEKYPCUBHBIX
BBI30BOB

https://resh.edu.ru/

87

88

89

IIpaxTHueckas
pabora 1o Teme
"PexkypcuBHbBIE
MOAMPOrpaMmbI"”
MonynbHbII
MPUHIUIT
MOCTPOCHUS
nporpamm

YucaeHHbIE METOObI

90

[TpakTnueckas
pabora 1o Teme
«Hucnennoe
pelieHne
YPaBHEHUI)



https://resh.edu.ru/

91

Hcnonnp3oBanue
JTUCKPETU3AIUHU B
BBIYHCIIUTEIbHBIX
3aJa4ax

92

93

94

[IpakTnueckas
paborta 1no Teme
«[Tpubnuxénnoe
BBIUKCJICHHUE JTMH
KPUBBIX U TUIOIIAEH
buryp»
[IpakTnueckas
pabora 1o Teme
«[Touck Mmakcumyma
(MMHMMYMA)

GyHKITII
O6paboTka
CHMBOJIBHBIX
JTaHHBIX.
ANTropUTMBI
00paboTku
CHUMBOJIbHBIX CTPOK:
MHOJICUET KOJINYECTBA
MMOSIBJICHUN CHMBOJIA
B CTPOKE

https://resh.edu.ru/

95

ANTropUTMBI
00paboTKu
CHUMBOJIBHBIX CTPOK:
pazOueHue CTpoku
Ha cJI0Ba 110



https://resh.edu.ru/

POOEIIbLHBIM
CHMBOJIaM

96

97

AJNTOPUTMBI
00paboTku
CUMBOJIBHBIX CTPOK:
MOWCK TIOJCTPOKH
BHYTPH JJAHHOU
CTPOKH; 3aMEHa
HalJIEHHOMN
MOJICTPOKH Ha
APYTYIO CTPOKY
[IpakTuueckas
pabora 1o Teme
"O0OpaboTka CTPOK ¢
HCIIOJIb30BaHUEM
byHKIMMA
CTaHJApPTHOU
OMOIMOTEKH SI3bIKA
IPOTPaMMHUPOBAHHUS

https://resh.edu.ru/

98

99

I'enepanus cioB B
3a/IaHHOM aJi(haBUTE

Maccussl u
MOCIIEIOBATEIIFHOCT
Y YHCEII.
IIpakTHueckas
paborta o Teme
"3anoJIHeHHE
MaccuBa"

0.5



https://resh.edu.ru/

100

O0001éHHBIE
XapaKTEPUCTHKU
MAcCCHBa

101

102

103

JImHeNHbI MOoNCK
3aJIAaHHOT'0 3HAYCHUS
B MAacCHBE.
[IpakTnueckas
pabora 1o Teme
"JInHEHHBIN ITOUCK
3aJJaHHOI0 3HAYEHUS
B MaccuBe"

[IpakTuueckas
pabora 1o Teme
"Tlouck
MUHUMAJIBHOTO
(MaKCHUMabHOTO)
JJIeMEHTa B
YHCIIOBOM MaccuBe"

CoptupoBka
OJIHOMEPHOTO
Mmaccuba. [Ipoctsie
METO/TBI
COPTHPOBKH.
[TpakTnueckas
pabota mo Teme
"IIpocTblie METOABI
COPTUPOBKH
Maccua"

0.5

0.5




104

CoptupoBka
cnusiuueM. beictpas
COpPTUPOBKa
MaccHBa (aaropuT™m
QuickSort).
IIpakTrueckas
pabora o Teme
"BeicTpas
COpPTUpPOBKA
MmaccuBa"

0.5

105

JIBOUYHBIN IMOUCK B
OTCOPTUPOBAHHOM
MacCHUBe.
IIpakTrueckas
pabota o Teme

" JIBOUYHBINA MOUCK"

0.5

106

107

108

J/IBymepHbIE
MacCHBBI (MaTpPHULIbI)

ANTropUTMBI
00paboTKu MaTpuIl
Pemenue 3agau
aHaJIn3a JAaHHBIX

https://resh.edu.ru/

https://resh.edu.ru/

109

110

111

Cpenctsa
TEKCTOBOTO
nporeccopa
Komnbrotepnas
BEPCTKA TEKCTa

[IpakTueckas
paborta mo Teme



https://resh.edu.ru/
https://resh.edu.ru/

"BépcTka
JIOKYMEHTOB C
MaTeMaTHYECKUMHU
dbopmynamu"

112

HNuctpymenTsl
peLEH3UPOBAHUSA

113

114

[IpakTnueckas
pabora 1o Teme
"MHoOrocTpaHu4HbIE
JIOKYMEHTHI"

OO01a4HbIE CEPBUCHI.
KomnnextuBnas
pabora ¢
JIOKYMEHTaMH.
IIpakTrueckas
pabora 1o Teme
"KoutekTuBHas
paborta c
JOKyMeHTaMu"

0.5

115

AHanu3 TaHHBIX.
bonbmine nanuwie

116

117

118

Mammuaoe
o0yueHue
AHamu3 JaHHBIX C
ITOMOIIIBIO
AIEKTPOHHBIX
Ta0JIHIL

[IpakTueckas
paborta mo Teme




"AHanu3 JaHHBIX C
IIOMOIILIO
3JICKTPOHHBIX
Ta0mmI"

119

[TocTpoenue
rpaduKoB QYHKIUH.
[IpakTnueckas
pabora 1o Teme
"HarnmsigHoe
Ipe/ICTaBICHHE
pe3yIbTaToOB
CTaTUCTUYECKOU
00pabOTKH JaHHBIX
B BUJIC THarpaMM
CpeacTBaMuU
penakTopa
AIEKTPOHHBIX
Tabnui"

0.5

120

121

JInnnnm Tpenaa.
IIpaxTHueckas
pabota o Teme
"TTonGop nuHUM
TPEH]a,
IIPOrHO3UpOBaHUE"
[Toxbop mapamerpa.
[IpakTnueckas
pabota o Teme
"YucneHHoe
pelleHrE YpaBHEHU

0.5

0.5




C TIOMOIIBIO
noabopa
napamerpa"

OnTumusanus KaK
MOMCK HAUITYUIIETro

peleHus B

3aJaHHBIX

YCIIOBUSIX.
192 IIpakTnueckas 1 05

pabora 1o Teme

"Pemenue 3anau

ONITUMU3AINH C

MIOMOIIIBIO

AIIEKTPOHHBIX

Tabaur"
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125  PesepBHOE Bpems 1
126 PesepsHOe 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 PesepBHOe Bpewms 1
134  PesepBHOe Bpems 1
135 PeszepBHOE Bpems 1




136  PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB 10
[TPOTPAMME

136

21.5




11 KJIACC

Ne KouaunuyecTBO yacoB JlaTa
JIeKTPOHHBbIe LU (POoBbIE 00pa3oBaTebHbIE
n/  Tema ypoka Becer  Kourpoabubl = IlpakTuuyecku  H3YYeHH pecypenr
n 0 e padoThlI e padoThI |
1 KonuuecTBo 1
uH(pOopMaIuu
https://lesson.edu.ru/lesson/a57cd4da-8alc-422f-
5 AJITOPUTMBI CHKATHS 1 be96-
JAHHBIX 1006b15b9e16?backUrl=%2F05%2F11%3Fclass%3
D11
https://lesson.edu.ru/lesson/a57cd4da-8alc-422f-
3 Anroput™m 1 be96-
Xaddpmana 1006b15b9e16?backUrl=%2F05%2F11%3Fclass%3
D11
IIpakTrueckas
pabora 1o Teme
4 "CxaTue TaHHBIX C 1 1
MTOMOIIIBIO
anropuTMa
Xadpmana"
Anroputm LZW 1
AJTOPUTMBI CHKATHS
JAHHBIX C TTIOTEPSIMH.
IIpakTHueckas 1 05
pabora 1o Teme
"CskaTHe JaHHBIX C
MOTEPSIMHU



https://lesson.edu.ru/lesson/a57cd4da-8a1c-422f-be96-1006b15b9e16?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a57cd4da-8a1c-422f-be96-1006b15b9e16?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a57cd4da-8a1c-422f-be96-1006b15b9e16?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a57cd4da-8a1c-422f-be96-1006b15b9e16?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a57cd4da-8a1c-422f-be96-1006b15b9e16?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a57cd4da-8a1c-422f-be96-1006b15b9e16?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a57cd4da-8a1c-422f-be96-1006b15b9e16?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a57cd4da-8a1c-422f-be96-1006b15b9e16?backUrl=%2F05%2F11%3Fclass%3D11

(anroputmsl JPEG,
MP3)"

CkopocTb nepeauu

7
JTAaHHBIX
8 ITomexoycToitunBbie
KOJIbI
IIpakTrueckas
9 pabota 1o Teme
"ITomexoycTOMYNBbI
€ Koabl"
CucreMsl.
KomMnoneHTsl
CHUCTEMBI U UX
B3aUMO/ICUCTBUE.
10 CuctemHbIi 3¢ pexT.
VYnpasneHue kak
UH(pOPMaIIMOHHBIN
nporiecc. OOpaTHas
CBSI3b
https://lesson.edu.ru/lesson/359098e0-b7cf-43db-
Mopenu u 8ff7-
= MOJIEIIUPOBaHUE 83613c5782be?backUrl=%2F05%2F11%3Fclass%3D
11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-
12 I'pader S
b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3
D11
13 Pemenne 3amau ¢ https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-

MOMOIIBIO TpadoB

b90c-



https://lesson.edu.ru/lesson/359098e0-b7cf-43db-8ff7-83613c5782be?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/359098e0-b7cf-43db-8ff7-83613c5782be?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/359098e0-b7cf-43db-8ff7-83613c5782be?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/359098e0-b7cf-43db-8ff7-83613c5782be?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11

b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3
D11

https://lesson.edu.ru/lesson/15ab40ed-5016-
4277-848c-

14 /lepesba b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D
11
https://lesson.edu.ru/lesson/15ab40ed-5016-
15 OCHOBBI TEOPUH UID 4277-538¢.
b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D
11
IIpakTrueckas
i);{i(:;&;no reMe https://lesson.edu.ru/lesson/15ab40ed-5016-
16 BBIMTPBILIHON 2277-848¢:
b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D
CTpaTEeTruu B UTPE C 1"
MTOJTHOM
uHpopmanuein"”
Cpenctaa https://resh.edu.ru/
17 HCKYCCTBEHHOTO
WHTEJJICKTa
IIpakTrueckas
pabora o Teme https://resh.edu.ru/
18 "CpenctBa
HMCKYCCTBEHHOTO
WHTEIJIeKTa"
dopmanuzanus
19 MOHATHS aITOPUTMA. https://lesson.edu.ru/lesson/791dccf8-8fc4-43a2-

Mammna TreropuHra
KaK YHUBEpcaJbHas

bd28-61451de66e60



https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/15ab40ed-5016-4277-848c-b9a76ac884f2?backUrl=%2F05%2F11%3Fclass%3D11
https://resh.edu.ru/
https://resh.edu.ru/

MOJIEIID
BeIunciaeHui. Tesuc
Yépua—Tpropunra

20

[IpakTnueckas
pabota o Teme
"CocraBieHnue
MPOCTOMN MPOrpaMMBbl
JUTSL MAITHBI
Teropunra"

21

22

23

24

Mammuna Ilocrta

Hopwmanbsnasie
anropugMbl
MapxkoBa
ANTOpUTMUYECKU
Hepa3pelnmbie
3a1a4uud. 3ajaya
OCTaHOBa.
HeBo3moxHOCTH
aBTOMAaTUYECKOMN
OTJIaJIKH MIPOTPaMM

Cl0XXHOCTh
BBIYHUCIIEHUN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

25

[Tonck nmpocTeIix
qucell B 3aJaHHOM
Jana3oHe ¢
MOMOILBIO
ITOPUTMa «PEIIETO
Oparocdenar

https://lesson.edu.ru/lesson/791dccf8-8fc4-43a2-

bd28-61451de66€e60



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/lesson/791dccf8-8fc4-43a2-bd28-61451de66e60
https://lesson.edu.ru/lesson/791dccf8-8fc4-43a2-bd28-61451de66e60

26

27

IIpakTrueckas
pabora 1o Teme
"[Touck mpocThIX
YHcell B 3aJaHHOM
nuamnasone"

MHoropa3spsHbIe
LeJIbIE YNCIIa, 3aJa41
JUIAHHOU
apu(METUKHU

https://resh.edu.ru/

28

29

IIpakTrueckas
pabora 1o Teme
"Peannzanus
BBIYMCIICHHH C
MHOTOpa3psTHBIMU
qucaamMu"

CnoBapu
(acconMaTuBHBIC
MaCCHBBI,
0TOOpakeHUs).
Xo1I-TabIUIIbL.
IToctpoenue
angaBUTHO-
YaCTOTHOTO CJIOBaps
JUTSI 3aJTAaHHOTO
TEKCTa

https://lesson.edu.ru/lesson/0b043969-a8b7-4ce4-

9bbb-42e6e6b54d5d

30

IIpakTnueckas
pabora 1o Teme
"IToctpoenue
andaBUTHO-



https://resh.edu.ru/
https://lesson.edu.ru/lesson/0b043969-a8b7-4ce4-9bbb-42e6e6b54d5d
https://lesson.edu.ru/lesson/0b043969-a8b7-4ce4-9bbb-42e6e6b54d5d

YaCTOTHOI'O CJIOBapst
IUIA 3aaHHOTO
Tekcra"

31

32

33

34

35

Amnanus Tekcra Ha
€CTECTBECHHOM
si3pIKe. Boeigenenue
MTOCJICIOBATEILHOCTE
it o mabsoHy.
Perynspubie
BBIPAKEHUSI.
YacTOTHBEIN aHAIHN3

[IpakTuueckas
pabora 1o Teme
"AHaJIU3 TEKCTa Ha
€CTECTBEHHOM
s3bIKe"

Crexu. AHanms
MPaBUIILHOCTH
CKOOOYHOTO
BBIPAXKECHUS

Brruucnenune
apu(MeTHIECKOTrO
BBIPaKCHHSI,
3alMCaHHOTO B
noctukcHon hopme
[TpakTnueckas
pabota o Teme
"Boruucnenue
apru(METHIECKOTO

https://lesson.edu.ru/lesson/0b043969-a8b7-4ce4-

9bbb-42e6e6b54d5d

https://resh.edu.ru/



https://lesson.edu.ru/lesson/0b043969-a8b7-4ce4-9bbb-42e6e6b54d5d
https://lesson.edu.ru/lesson/0b043969-a8b7-4ce4-9bbb-42e6e6b54d5d
https://resh.edu.ru/

BBIPAKEHHUS,
3alMCAaHHOTO B
MOCT(HUKCHOM

dbopme"

36

Ouepenu.
Hcnonn3oBanue
odepeu s
BPEMEHHOI'0
XpaHEHUs JaHHbBIX

https://resh.edu.ru/

37

IIpakTrueckas
pabora 1o Teme
"Ucnonbs3oBanue
ouepean”

38

HepeBpsi.
Peanuzanus nepesa ¢
MOMOIIbIO
CCBUIOYHBIX
CTPYKTYP.

JBonuHbIE
(OuHapHbBIE) IepEBBSI.
[TocTpoenue nepesa
JUIs 3aJJAHHOTO
apuhMeTUIECKOTrO
BBIPa)KEHUS

https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-
b90c-
b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3
D11

39

[IpakTnueckas
pabora 1o Teme
"Hcnonp3oBaHue
JIEPEBHEB TSI
BBIUMCIICHUS



https://resh.edu.ru/
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/aa944008-b2ed-4ee4-b90c-b40ede2884d9?backUrl=%2F05%2F11%3Fclass%3D11

apuQMeTHIECKUX
BbIpaKEHUI"

40

PexypcuBHbIe
QITOPUTMBI 00X0/1a
JepeBa.
Hcnonn3oBanue
CTCKa U OYePEeIH JIIs
obxoma nepena

https://kpolyakov.spb.ru

41

PexypcuBHbIE
aJIrOpUTMBI 00X0/1a
Jiepena.
Hcnonp3oBanue
CTEKa U o4epeu s
obxoma nepena

https://kpolyakov.spb.ru

42

43

44

ANTOpUTMBI HA
rpadax. [Toctpoenue
MHUHHMaJIbHOTO
OCTOBHOTO JIepeBa
B3BELLICHHOTO
CBSI3HOTO
HEOPHEHTUPOBAHHOT
o rpada

O6xon rpada B
riyouny. O0xox
rpada B mupuHy
KomnuectBo
pa3IUYHBIX IIyTEeU
MEX/y BEpIIMHAMU
OpPUEHTHPOBAHHOTO

https://kpolyakov.spb.ru

https://kpolyakov.spb.ru

https://kpolyakov.spb.ru



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

AIUKIINYIECKOTO
rpada

45

46

Anroput™m
JlerKcTphl.
[IpakTnueckas
pabota 1o Teme
"Beruncienue
JUTMHBI KPATYANIIIETO
YT MEXTY
BepIIMHaMU Tpada
(amroputm
HetikcTpsn)"

https://resh.edu.ru/

47

48

Anroputm
dnoitma—
Yopmamia

3aiauu, peraeMble ¢
ITOMOIIIBIO
JMHAMHYSCKOTO
MPOrpaMMHUPOBAHUS:
BBIUHCIICHHE
PEKYPCUBHBIX

byHKIII

https://kpolyakov.spb.ru

49

IIpakTHueckas
pabora 1o Teme
"Beruucienue
PEKYPCUBHBIX

byHKUHi C
IIOMOUIBIO



https://resh.edu.ru/
https://kpolyakov.spb.ru/

JTUHAMUYECKOTO
MporpaMMupoBaHus"

50

3ajauu, pellaemblie ¢
MIOMOIIBIO
JUHAMHUYECKOI O
HpOrpaMMUpPOBAHUS:
NOJCYET KOJTMYECTBA
BapHUaHTOB

51

52

53

54

IIpakTrueckas
pabora o Teme
"Tloncuér
KOJIMYECTBa
BapHaHTOB C
MOMOIIbIO
JUHAMHYECKOTO
nporpaMMupoBasus”

3anauu, peraemble ¢
MIOMOIIBIO
JTMHAMUYECKOTO
pOTrpaMMHUPOBAHUS:
3a1a4n
OTITUMU3AIIH

IIonsatue o
napajaurmax
MIpOrpaMMHUPOBAHUSI.
0O0630p SI3BIKOB
IPOTrpaMMHUPOBAHUS

[TonsaTue 00
00BEKTHO-

https://kpolyakov.spb.ru



https://kpolyakov.spb.ru/

OPUEHTHUPOBAHHOM
IPOrpaMMHUPOBAHUN

55

56

57

58

59

60

OOBEKTHI U KJIACCHI.
CBoiicTBa 1 METOOBI
00BEKTOB

OOBEKTHO-
OPUEHTUPOBAHHBIH
aHaJIN3

[IpakTuueckas
pabora 1o Teme
"Ucnonbs3oBanue
TOTOBBIX KJIACCOB B
nporpamme"
Pazpabotka
porpaMM Ha OCHOBE
00BEKTHO-
OpPUEHTUPOBAHHOTO
nojaxoja
IIpaxTrueckas
pabora "Pa3zpaboTka
MIPOCTOM MPOTrPAMMBI
C HCITOJIb30BaHHEM
KJ1accoB"”

Nuxkancyanus.
[IpakTnueckas
pabota o Teme
"Pa3zpaboTka Kkiacca,
HCIIOJIB3YIOIIETO
WHKaICYJISIHI0"

0.5

https://kpolyakov.spb.ru

https://kpolyakov.spb.ru
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61

Hacnenosanue.
[Tomumophuszm

62

[IpakTnueckas
pabora o Teme
"Pa3zpaboTka
uepapxuu KjiaccoB"

63

Cpenpl ObICTpOI
pa3paboTku
IPOTPaMM.
[IpoextupoBanue
uHTEepdeiica
MOJIb30BATENS

64

65

[IpoextupoBanue
uHTEepdeiica
II0JIb30BATENS

Hcnonb3oBanue
TOTOBBIX
YIPaBIIAEMBbIX
9JIEMEHTOB JIJIsI
MOCTPOEHUS
uHTepdeiica

https://kpolyakov.spb.ru

https://kpolyakov.spb.ru

66

IIpakTHueckas
pabora 1o Teme
"Pa3zpaboTka
IPOTPaMMEI C
rpaduyeckum
uHTepdeiicom”



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

67

H3yuenue BTOpOro
A3BIKA
IIPOrPaMMUPOBAHHUS

https://kpolyakov.spb.ru

68

Hsyuenue BTOpOro
SA3bIKa
IIPOrpaMMHUPOBaHUS

https://kpolyakov.spb.ru

69

70

OTanel
KOMITHIOTEPHO-
MaTEMaTHYECKOTO
MOJICIIUPOBAHUS

Juckperusanus npu
MaTeMaTUYECKOM
MOJCIIUPOBAHUU
HETIPEPBIBHBIX
IIPOLIECCOB.
MonaenupoBanne
JIBUKECHUS

https://resh.edu.ru/

https://resh.edu.ru/

71

IIpakTrueckas
pabora 1o Teme
"MopenupoBaHue
JIBYOKCHUS"

72

MonaenupoBanne
OMOJIOrTYECKHX
CHCTEM.
IIpakTrueckas
pabora 1o Teme
"MopenupoBaHue
OMOJIOTHYECKHUX
cucteM"

0.5

https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

73

74

MaremaTtudeckue
MOJCIIH B
SKOHOMHMKE.
BrrancnurensHbIe
SKCIIEPUMEHTHI C
MOJICISIMU

BepostHocTHbIE
MOJEIIU.
IIpakTueckas
pabora 1o Teme
"Umuranronnoe
MOJIEJTUPOBAHUE C
MOMOIIIBIO0 METO/1a
MomnTe-Kapno"

0.5

https://resh.edu.ru/

https://lesson.edu.ru

75

76

77

Kommnsrorepnoe
MOJIETUPOBaHUE
CUCTEM YIIPaBJICHUA

OO6paboTtka
pe3yJIbTaToB
IKCIIEPUMEHTA

Tabnuunbie
(pensioHHBIC) 6a3bI
JTAHHBIX

https://lesson.edu.ru

https://lesson.edu.ru

https://lesson.edu.ru

78

ITouck, coptupoBka
U GuiIbTpanus
JAHHBIX. 3aIpPOCHl Ha
BBIOOPKY JTaHHBIX.
3anpocsl ¢
napaMeTpami.

https://lesson.edu.ru



https://resh.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

Briuucisembie mons
B 3aIpocax

79

[IpakTnueckas
pabota o Teme
"PaboTa ¢ roTOBOM
0a30ii TaHHBIX"

80

MHororabnuyHbIe
0asbl JaHHBbIX. THUIbI
CBSI3EM MEXIY
Ta0IMIIAMU.
Bremmmnii xmrou.
LlenoctHOCTH Oa3bl
JTaHHBIX

https://lesson.edu.ru

81

[IpakTnueckas
paboTta no Teme
"Pa3zpaboTka
MHOTOTA0IHYHOK
0a3bl JaHHBIX"

82

3anpocsl K
MHOTOTAa0IMYHBIM
0a3aM JaHHBIX

https://lesson.edu.ru

83

[IpakTnueckas
pabota 1o Teme
"3ampockl K
MHOTOTa0TMIHON
Oa3e maHHBIX"

84

SI3BIK ynpaBieHus
nmanasiMu SQL



https://lesson.edu.ru/
https://lesson.edu.ru/

85

86

87

[IpakTnueckas
pabora 1o Teme
"VnpasieHue
JTAHHBIMU C
ITOMOILBIO SI3bIKA
sQL”
Hepensunonnsie
0a3bl JaHHBIX.
DKCIIEpTHBIE
CHUCTEMBI

HNurepHer-
IIPWIOKEHUS

https://lesson.edu.ru

88

ITorsarue o
CEpPBEPHOU U
KJIMEHTCKOM JacTIx
caiita. TexHOIOTHS
«KJMEHT — CEPBEPY,
€€ JOCTOMHCTBA U
HEJOCTaTKH

https://lesson.edu.ru

89

OCHOBBI A3BIKA

HTML

https://kpolyakov.spb.ru

90

[IpakTnueckas
pabora 1o Teme
"Co3ganue
TEKCTOBOM BEO-
CTpaHUIIbI"

91

OCHOBBI A3BIKA

HTML

https://kpolyakov.spb.ru
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92

OCHOBBI A3BIKA
HTML

93

94

IIpakTrueckas
pabora o Teme
"Co3nanue BeO-
CTpPaHUIIBI,
BKJIFOYAIOIEN
MYJIbTUMEIUIHBIE
00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE,
BHJ1€0)"

OCHOBBI KacKaJTHbIX

TaOJIUL CTUJIEN
(CSS)

https://resh.edu.ru/

95

96

IIpakTrueckas
pabora 1o Teme
"OdopmiieHne
CTpaHUIIBI C
MOMOILBIO
KaCKaJIHbIX TaOIuUIY
cruieit”

CI_leHapI/II/I Ha A3BbIKE
JavaScript

97

98

99

Cuenapun Ha SI3bIKE
JavaScript

®opmbl Ha BeO-
CTpaHHULIe
[IpakTueckas
paborta mo Teme



https://resh.edu.ru/

"O0OpaboTKa TaHHBIX
(bopM"

100

Pazmemenue Beo-
CalToB. Yciyra
XOCTHHTa. 3arpy3ka
¢aitioB Ha calT

https://lesson.edu.ru

101

102

KagpupoBanue.
Hcnpasnenne
MEePCIEKTUBBI.
I'ucrorpamma.
Koppeknuust ypoBaei,
KOPPEKIIHSI LIBETA.
O0eciBeUnBaHme
[[BETHBIX
M300paxKeHH

BBoa uzobpaxenuit
C HCTOIb30BaHHEM
pa3IMYHBIX
1U(POBBIX
YCTPOMCTB.
IIpakTrueckas
pabora 1o Teme
"O6paboTka

i poBbIX
¢dororpaduit”

0.5

https://resh.edu.ru/

103

Perymb. Paborta c
o0JacTsIMH.
OUIBTPBL.
[IpakTnueckas

0.5

https://resh.edu.ru/



https://lesson.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

pabora o Teme
"Perymbs mudpoBbIx
dbotorpadpuii"

104

105

106

107

108

MHorocioiiHsie
U300paskeHMsL.
TexcToBbIC CIIOH.
Macka ciosl.
Kanaier.
Coxpanenue
BBIJIETIEHHOMN
obnactu

[IpakTuueckas
pabora 1o Teme
"MHoOrocnoiiHbie
u300paxeHus"

ITonroroBka
WUTIOCTpALMH ISl
BeO-CalTOB.
IIpaxTHueckas
pabota o Teme

" AHUMUPOBaHHbIE
n3o0paxeHus"

Bekrophas rpaduxka.

Bekropusanus
pPacTpOBBIX
HU300paKeHUI

[IpakTrueckas
pabota o Teme

0.5

https://lesson.edu.ru

https://lesson.edu.ru
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"BekTopHas
rpaduka"

109

[IpuHUMIIBL
MIOCTPOEHUS U
pEIaKTUPOBAHUS
TPEXMEPHBIX
MoJieJen

https://lesson.edu.ru

110

[IpakTnueckas
pabora 1o Teme
"Cozianue npocTbIX
TPEXMEPHBIX
Mozesnen"

111

112

113

CeTOoYHEBIE MOJIENH.
Marepuanst

IIpaxTrueckas
paboTa 1o Teme
"CetouHble Mmoaenn"

MogenupoBanue
HCTOYHHKOB
ocsemeHus. Kamepsl

114

IIpakTHueckas
pabora 1o Teme
"Pennepunr"

115

116

A TMTUBHBIE
texHosoruu (3D-
MIPUHTEPHI)
ITonsarue o
BUPTYAJILHOU



https://lesson.edu.ru/

pearbHOCTH U

JIONIOJTHEHHOM

peanbHOCTH
117 PesepBHOE Bpems 1
118 PeszepBHOE Bpems 1
119 = PesepBHOe Bpems 1
120 PesepBHOe Bpems 1
121 PesepBHoe Bpemst 1
122 PesepBHOe Bpems 1
123 = PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 = PesepBHOE Bpems 1
126 = PesepBHOE Bpems 1
127 PesepsHOE Bpems 1
128 = PesepBHOe Bpems 1
129 PesepsHOE Bpems 1
130 = PesepBHOe Bpems 1
131 PesepsHOE Bpems 1
132 = PesepBHOe Bpems 1
133 PeszepBHOE Bpems 1
134 = PesepBHOE Bpems 1
135 PeszepBHOE Bpems 1
136 = PesepBHOe Bpems 1

OBUIEE KOJIMYECTBO
YACOB I1O 136 36.5

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIJIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pasBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BIaJ€HUE HaBbIKAMU PAa0OTHI C
ONEPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHusl y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NpPUHLUIAX OpraHU3allMU U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITornMmanne OCHOBHBIX IMPHUHOUIIOB AUCKPCTU3AalMU Pa3JINYHbIX BHIO0OB

uHpopmarun

14

[Tonnmanue 6a30BBIX ANTOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMauuy (3alUChb 4YHUCEN B IO3UIHMOHHOM CHUCTEME CUMCICHMS,
JIEITMMOCTb LIEJIBIX YUCEIT; HAX0KICHHE BCEX IPOCTHIX YUCEJ B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX 4YHCEN; aHaIU3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBeNEeHUAMH O 0a3axX JTaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO34aHUAd U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUN TEXHOJIOTUN
HUCKYCCTBEHHOTO HMHTEJUIEKTa B pa3IMYHBIX O0JNACTAX; HajIuuue
IpeJICTaBIeHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(ecCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM ammapaToM, IMO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 33JaHHOTO HATypaJIbHOTO YHCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBINOJIHATH IPeoOpa3oBaHUs JIOTMYECKHX BbIpAKEHUH,
UCTIOJIb3Ys 3aKOHBI aNreOpsl JIOTUKHU; OMPEeAeATh KpaTyaiiuii myTh BO
B3BEIIEHHOM TIpade U KOJWYECTBO IMyTeH MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH LENb MOJCTUPOBAHHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIU MOJICIHUPYEMOMY OOBEKTY WIIHU
Mpolieccy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUJE

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3aJauyd aHaiwW3a JaHHBIX
(mporno3upoBanue,  kiaccupukauus,  KilacTepu3alus,  aHalIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYUCTKA M OIICHKA Ka4eCcTBa JAHHBIX,
BEIOOp W (WIM) TOCTPOSHUE MOJCIH, Tpeodpa3oBaHUE JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlIUA PE3YJIbTATOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3alMu. YMEHHE ONpeNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU Iepefadyd MpU HU3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJla CBSI3U

2.4

YMeHue CcTpouTh KOJ, 00ECHeuMBAIOIIMNA HAUMEHBUIYIO BO3MOXKHYIO

CPCAHIOK0 MUINHY COO6H.I€HI/I$I IIpH HM3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue HCnosib30BaTh MPU PEHICHUH 3aJlad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI ITOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHMS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Taliuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPIKAIICTO NIECPEMCHHBIC, PCIIATh HECIIOKHBIC JIOTUYCCKUC YPABHCHUA

2.7

2.8

YMeHue pemnrath aJIrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATM30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMIeCTBa Pa3IMUHBIX MTyTed MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKoro rpada)

YMeHue UCronb30BaTh JePEBbs MIPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS
Mpe/ICTaBICHUST apU(PMETUUECKUX BBIPAKEHUH, MPU pPEUICHUH 3aaad

IIOMCKA M COPTUPOBKHU; YMEHHE CTPOUTH JAEPEBO WIPHI MO 3aJaHHOMY




ITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO

UTPBI

2.9

2.10

211

212

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU ISl PEUICHMs OJHOMN

3a1a4u

Brnanenue yHUBEpCaIbHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
yposHus (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIMH, YMEHUE  OCYIISCTBIISATH  aHAIHU3
NPE/UIOKEHHOW — MPOTpaMMBI:  ONPEIENIATh  Pe3ybTaThl  pabOTHI
MPOTPaMMBbI TIPU 33JJaHHBIX UCXO/HBIX JaHHBIX; ONMPEIENATh, IPU KaKHX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommOke B padore
nporpamMMbl;  (GOpMyIUpOBaTh  MPEUIOKEHUS [0 YIYUYIICHHUIO

IMpOorpaMMHOI0 KoJia

YMeHHe peanu3oBbIBATH HAa BBIOPAHHOM IS  W3YYECHUS  SI3bIKE
nporpaMMHupoBaHus Beicokoro ypoBHsi (Ilackains, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YyHcell, YHUCIOBBIX
MOCJIEIOBATEIbHOCTENl M MACCUBOB: MPEJCTAaBICHUE 4YHUCIAa B BHJIE
Habopa TPOCTBIX COMHOMKUTEJNEH; HaxOXKICHHE MaKCUMaIbHON
(MMHMMaNBHOW) LU(PBI HATYpaIbHOIO YUCIA, 3alIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
000OIIEHHBIX XapaKTEPUCTHK DIIEMEHTOB MAacCHBa WM YHUCIOBON
MOCEI0BATEIbHOCTH (cyMMBI, MIPOU3BEICHUS CpEeIHEero
apu(pMeTUYECKOro, MHHUMAIHHOTO ¥ MaKCHUMaJIbHOTO DJJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIONINX 3aJaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JJAHHBIE PA3JIMYHBIX TUIIOB C YyYE€TOM OrpaHUYECHUI Ha JMANa3oH HX
BO3MOJKHBIX 3HAUCHHUM, MPUMEHSATh TPH PEIICHUH 3a7a4 CTPYKTYPHI
JAHHBIX (CIUCKH, CJIOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); IPUMEHSTH
CTaHJapTHBIC M COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATh IIPU pa3pa60TKe nporpamm




OMONIMOTEKH noamnporpamMM; yMCHHC HCIIOJIB30BATh CPCACTBA OTJIAAKHU

IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHUE 3a7ad MPOTHO3UPOBAHUS);
YMEHHUE HCIIOIb30BaTh TAaOMWYHBIC (PEISIIMOHHBIC) Oa3bl JaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYIApCTBEHHBIX

yCIyT, HUGPOBBIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIuKcIeHHs. MHOTOnpoIieccopHble cucTeMbl. Pactipenenénusie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[TpyHIMIOBI TOCTPOCHUS M alllapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbel. Cerb WHrepHer. Apnpecauuss B cetu VHTepHerT.
[Mporoxkoisl creka TCP/IP. Cucrema nomenHbix nMEH. Paznenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daitnoBas cucrema. [louck B daitioBoii cucreme. [IpuHIMIBI pa3MeIieHUs U
1.3 uMeHoBaHus (ailiioB B AoiaroBpeMeHHoi mnamsatu. LllaGnonbl ans onmucaHus
rpymi ¢aiinos
CkopocTp mepenayd JaHHBIX. 3aBHUCHUMOCTb BpPEMEHHM Iepefadud  OT

1.4
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

IudpoBanue nanubix. CHMMETpUYHBIE U HecuMMeTpuaHble MU pbl. [ndpsr
1.5 npoctoii 3amensl. udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosnstomue oOHapyXKUBaTh U HUCIPABISTh OLIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHbIX. Paccrosaune Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

o6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KOAupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEDPHBIE  KOJBI.
51 JlexonrpoBaHue COOOLIEHHH, 3aTMCaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne 0JHO3HAYHO ACKOIUPYEMBIX KOJAOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaXoAbl K OLEHKE KoyinyecTBa HHGpopMauuu. EnuHuie!
29 U3MepeHus: KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cuctembl cuMcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCENT B
MO3UIMOHHON cucTteMe cuucieHus. CBONCTBA MO3UIMOHHOW 3alMUCH YHUCIA:
2.3 KOJIM4YeCTBO IU(p B 3aIMCH, IPU3HAK JEIMMOCTH YKCiIa HA OCHOBAHHE CUCTEMBI

CUHCJICHHA. AJ'IFOpI/ITM nepeBoJia Mejoro 4ucia wus P-uyHOll cHCTEMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM MepeBojia KOHeuyHoU P-u4Hoil npobu B




2.4

2.5

JECATUYHYIO. AJITOPUTM IEPEBOJAA IEJIOT0 YHCIa U3 JECITUYHOH CHCTEMbI
cuncienus B P-uunyto. IlepeBos koHEUHOH necsiTMYHON aApoOH B P-nunyro.
JIBouuHasi, BOCbMEpUYHAs U IIECTHAALIATEPUYHAsl CUCTEMbl CUMCIICHUS, CBSI3b
MeXay HHUMHU. Apudmeruyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIIEHHAss CHUCTEMa CUYUCICHUS. JIBOMYHO-/IECATUYHAS
crcTeMa CYMCIICHHS

KomupoBanue tekcroB. Kommpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. KomupoBka UTF-8. Omnpenenenue nHGpOpMAIMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OueHka  MHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MpPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUPOBAHUS
uBeta. LiBeroBeie Mogenu. KogupoBanue 3Byka. OneHka MH(OPMALMOHHOTO
00BEMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aAaHHBIX 4YaCTOTC JHUCKPCTU3AlIMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrIcKa3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl UCTUHHOCTU. Jlornyeckue BbIpaKEHUS.
Jlornueckne ToxnecrBa. Jlornmueckue onepanMuM M ONEpAalMM  HAJ
MHO>KECTBAMHU.

3aKkoHBl aireOphl JIOTUKU. OKBUBAJIEHTHbIE NPEOOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOYKHBIX JIOTHYECKUX
(GYHKIUH OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BhIPaKEHUI

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

2.9

Jlormueckue »iaeMeHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHuoropa3psaasslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJJaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

211

Mogenu u moxaenupoBanue. Llenmn monenupoBaHus. AJEKBaTHOCTh MOJIETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBieHre pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIpUATHS 4YeJNOBEeKOM. ['padudeckoe TMpencTaBIeHUE MaHHBIX (CXEMBI,
TabnuLbl, rpadukm).

[IpeacraBnenue wLENbIX 4YMCEN B MNaMITH KoMIbioTepa. OrpaHUYE€HHOCTH

JMarna3oHa 4yucell IpH OrpaHMYEeHUH KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OHT.
JIBOWYHBIN TOMTOJHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYEecKue omepanuu. Jlormdeckuii, apudMeTHUUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momoupl0 MOOUTOBOI omepaiuu

«uckirouaroee MJINy

IIpencraBieHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlast 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BelIeCTBEHHBIX umcen. [Ipobiembr
XPAaHECHMS BEIICCTBEHHBIX 4YMCEJ, CBS3aHHBIE C OrPAHMYEHHEM KOJIUYECTBA
paspsaoB. BelnonHeHne onepanyii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

onoOoK IIpH BBIYHUCIICHUAX

I'pader. OcHoBHble ToHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEKHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. Perienue
AITOPUTMUYECKHUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTHUMAJIBHOTO TYTH MEXAY BepuIMHamu Tpada, ompesesieHne KOJIU4ecTBa
pPa3IMYHBIX MyTeM MEXJy BEpIIMHAMH OPUEHTUPOBAHHOTO AaIlMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. [lepeBbsi momcka. CrocoObl 006xoma Iepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IepEBbEB NP OMUCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUPA

2.15

2.16

JIMCKpETHBIE UTPHI IBYX UTPOKOB ¢ TIOTHOU nHpopManwueid. [loctpoenue nepesa
nepebopa BapUaHTOB, OINKUCAHUE CTPATETHH UIPhl B TaOIW4YHOU Qopme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/II‘pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTUUKAMs H  MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnoab30BaHNE METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOy4alomMx  cucTeMax. lcmonb3oBaHMEe — METONOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. IuTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTopUTMBI ¥ IPOTPAaMMHUPOBaHHE

cDOpMEL]'II/BElI_[I/IH INOHATHA AJITOpUTMA. Mamuna TBIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BBIYMCICHUMN

OreHka CIOXHOCTH BBIYMCICHUH. Bpems paGoTel U 00BEM HCIONIB3YyeMOM
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI IOJIMHOMHAIBHON
cinoxHoctu. [lepeGopubie anroputmel. IlpuMepsl pa3nUyYHBIX aNTOPUTMOB

peuicHu-d OJHOM 3ala4uu, KOTOPBIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX ANTOPUTMOB
YIPaBICHUS UCIIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpuTMOB. OmpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyeMbIid pe3yabTaT

3.4

3.5

3.6

AAropuTMbl 00pabOTKM HATypajbHBIX YHCEN, 3allMCAHHBIX B IO3UIIMOHHBIX
cUCTeMaX CUMCIIEHHUsA: pa30MeHHe 3aluCH YHUClla Ha OTIeNbHble LUQPBI,
HaxXOXJICHUE CYMMBbl U INpOU3BEIEHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MHHHMAITEHOW ) TTU(PHL.

[IpencraBnenue uuciaa B BUAE HaOoOpa IMPOCTHIX COMHOMKUTENEH. AJITOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. [IOMCK MNPOCTBIX 4YHCET B 3aJaHHOM

Aruara3oHe ¢ IOMOLIBIO aJilrOPUTMaA «PEIICTO BpaTOC(beHa»
MHOFOpa3p5[,I[HBIe OeJIbIC YucClia, 3aa4u ,Z[J'IPIHHOfI apI/I(bMeTI/IKI/I

S3wik nporpammupoanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHamuxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
daiin.

Pazbuenue 3amaun Ha moa3anaun. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH S3bIKA IMporpaMMHUpOBaHUs

3.7

3.8

3.9

3.10

Pexypcusi. PexypcuBnbie npoueaypsl u Gynkuuu. Mcrnonb3oBanue creka Ais

opranu3annu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouyHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEeHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UMcIeHHble METOIbI
pelleHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JEJIEeHUS.
[TpubOnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] Tparenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM IEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QYHKIUM  S3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cjJoBa MO MNpPOOEIbHBIM CHMBOJIAM, IMOHMCK
MTOACTPOKH BHYTPH JTAaHHOM CTPOKH, 3aME€HA HANJACHHOW IMOJCTPOKH Ha JPYTYIO
cTpoKy. I'eHepaisi Bcex CJIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLIUX
3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel U MOCJIEIOBAaTEIbHOCTH 4YHCEI. BrruucieHue O606H_IéHHLIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaCCHUBa WA YHCJIOBOM IIOCIEA0BATEILHOCTU




3.11

(cyMMBI, TIpOW3BENEHHsS, CPEIHEr0o apu(PMETHYECKOr0, MUHUMAIBHOIO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocThie METOAbI COPTUPOBKU
(Merox my3blpbKa, METOJ BbIOOpa, COpTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). JIBowuHbIi

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJNTOpPUTMBI O0OpPabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHWE JIBYMEPHOT'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
IpaBUjIaM, IOUCK AJIEMEHTA B JBYMEPHOM MAaCCHBE, BHIYHCICHHE MaKCUMyMa
(MMHMMYMa) ¥ CyMMBbI 3JIEMEHTOB AByMEPHOT'O0 MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MACCHBBL, OTOOpa)xeHHs).  XOII-TaOJHUIIBIL.

HOCTpOCHI/Ie aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3aJaHHOI'0 TCKCTa

Creku. AHanM3 TNPaBUIBHOCTH CKOOOYHOIO BBIpaKEHUS. Bpluucienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonb3oBaHue ouepeu sl BpEMEHHOIO XpaHEHUS! IaHHbIX

Anroputmbl Ha rpadax. I[locTpoeHMe MHHUMAILHOTO OCTOBHOTO JiepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(i)a. KonmuectBo Pa3IMIHBIX
nyTell Mexay BeplIMHAMM OpPUEHTHPOBAHHOIO AalMKIMYECKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapusbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOro
BbIpakeHUs1. PexypcuBHBIe aliropuT™Mbl 00xoaa aepesa. Mcnonas3oBanue creka

Y odepeu it 00Xo/a nepena

3.16

3.17

JlnHamMHuueckoe MporpaMMHpPOBaHUE KaK METOJ] pELIEHMs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKIIHIA,

MNOJACYET KOJIUYECTBA BAapHUaHTOB, 3a1a41 OIITUMH3AlIUN

[Tonatue 06 0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

HHKchyJ’IHHI/IH, HacCJICcJ0BaHUC, HOJ'II/IMOp(bI/IBM

WHudopmanoHHbIe TEXHOJIOTUU

4.1

Amnamms JaHHBIX. OcHOBHBIC 3ala4ui aHaJIn3a JaHHBIX: IPOTHO3UMPOBAHUC,

KJ'IaCCI/I(I)I/IKaI_II/ISI, KIIaCTCpu3anus, aHaliu3 oTKJIoOHeHHH. IlocnemoBaTenbHOCTh




4.2

4.3

pelIeHus 3a/1a4 aHaIM3a NaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BbIOOp W (WJIM) TOCTPOCHHE MOJENH, MPeoOpa3oBaHHE
JaHHBIX, BU3YyalIHU3alisl JaHHBIX, HHTEpIIpeTanus pe3yapTaToB. [IporpamMmmMHubie
cpenctBa u MHTepHeT-cepBUCHl A1 00pabOTKM M MPECTaBJICHUS ITaHHBIX.
Bonpimme nannpie. MammaHOE 00yueHue

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOiul. BbruncieHue cymmsl,
cpenHero  apu(METH4YecKoro, HaWOONbIIEro (HAMMEHBINETr0) 3HAYCHUs
nuana3oHa. Beruucienue kodQQUIMEHTa KOppeNsaluud ABYX PSAOB JAHHBIX.
[TocTpoenne cTonOUaThIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. Iloctpoenue
rpagukoB  ynknuii. [lombop  aWMHWUM  TpeHHma,  peEIICHHE  3ajaad
IIPOrHO3UpOBaHus. PelieHue 3ajay ONTUMU3ALUU C [TOMOIIBIO AIEKTPOHHBIX

TalJInI

I[I/ICerTI/IBaHI/IFI npu MarcMaTU4CCKOM  MOACIIHMPOBAHUHU  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMOXKXCHUA. MO,I[GJ'II/IpOBaHI/Ie OMOJOTHYECKUX
cucreM. MareMaTudecKue MOJACIN B OKOHOMUKC. BrrancaurenbHbIe
OKCIICPUMCHTBI C MOICIISIMU. O6pa60TKa PE3yJIbTATOB SKCIICPUMCHTA. MCTOI[
HaMMCHBIINX KBaApaToB. OHCHKa YUCJIOBBIX IapaMCTPOB MOICIUPYCMBIX
00BEKTOB H IIponeCCoB. BoccraHoBiienne 3aBHCHMOCTEH IO pe3yiibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepostHocTtHple  Mozmenu.  Meroael  Monte-Kapiio.  MmuranuonHoe

MOZJCIINPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I}I

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabmuia — mpencTaBiIeHHE
cBeleHn 00 OqHOTHIIHEIX 00bekTax. Iloite, 3amuch. Kiarou Tabauiel. Padora ¢
roToBOi 0a3o0if NaHHBIX. 3amoiHeHue 0Oa3bl NaHHBIX. [IOMCK, cOpTHpOBKa U
(buabTpanus JaHHBIX. 3alIpOChl Ha BEIOOPKY JaHHBIX. 3alIPOCHI C TapaMeTpaMH.
BeruucniseMsle 1osist B 3ampocax.

MHuorota0iauunble 6a3bl JaHHBIX. TUIBI CBA3EM Mexay Tabnuuamu. BHemHwuit
kimod. [lerocTHOCTs 6a3bl JaHHBIX. 3anpockl K MHOTOTAOIMYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpexncrtBa IOMCKa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ornaBieHue. IIpaBuna  IUTUPOBAaHMS ~ UCTOYHUKOB U O(GOpPMIICHUS

oubmorpaduIecKux CChIIOK
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