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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mno wuHpopMaTuke (yriayOJE€HHBI YpPOBEHb) Ha YPOBHE
cpenHero oOmiero oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE TpeOOBaHHM K
pe3yibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl CPEIHEro
obmiero obpazoBanusi, npeacrapieHHbIx B PI'OC COO, a takxke peaepaibHON
paboyeil mporpaMMbl BOCIIUTAHUSI.

[IporpaMmma no uH(popMaTuke AAaET MPEACTABICHUE O LEAX, OO0IIen
CTpaTeruu OOYy4YEeHMs, BOCIIUTAHUS W Pa3BUTUS OOYYAIOIIMXCS CpPEICTBAMU
yuebHoro npeamera «MHpopMaTuka» Ha yriryOJ€HHOM YPOBHE, YCTAHABIMBAET
o0s13aTenbHOE IPEIMETHOE COJIEpKaHUE, peIyCcMaTpUBAECT €ero
CTPYKTYpUPOBAaHUE IO pa3fesiaM U TeMaM Kypca, ONpeAeisieT pacupeiesieHue
€ro mo kjaccam (rojaMm M3y4deHHus), Ja€T MPUMEPHOE paclpeesieHne y4eOHbIX
9acoB MO TEMAaTHYECKUM pasfeaM Kypca W PEKOMEHIyeMylo (TpUMEpHYIO)
MOCIEAOBATEIPHOCTh HMX HW3YYCHHs] C  y4€TOM  MEXMIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO TIpoIlecca, BO3PACTHBIX
0COOEHHOCTEN 00yUarIINXCS.

[Iporpamma 10 WHpOpPMATHKE OMpeAeNseT KOJIMYECTBEHHBbIE U
KaueCTBEHHBIC XapaKTePUCTUKU Y4YeOHOTO MaTepuana JUid KaXJOoro roja
U3yYEHUs, B TOM YHCJIE JI1 COAECPKATEIbHOTO HAIOJHEHUS pa3HOro BUJA
KOHTpOJIA (MIPOMEXKYTOUHOM aTTECTallUd OOYyYaroIMXCs, BCEPOCCUNUCKUX
IPOBEPOYHBIX PadOT, TOCYAapCTBEHHOM UTOroBoM arrectauuu). [Iporpamma no
UHPOpPMATUKE SBISETCS OCHOBOM JJII COCTaBJICHHUS ABTOPCKUX YUEOHBIX
nporpamMm M y4eOHHKOB, TOYPOYHOI'O TUIAHUPOBAHMSI Kypca YUUTEIIEM.

Nudopmartuka B cpeaaeM o01ieM 00pa30BaHUH OTPAXKAECT:

CYUTHOCTh WHGOPMATUKMA KaK HAydyHOW TUCIUIUIMHBI, HW3ydaromlei
3aKOHOMEPHOCTH MPOTEKaHUs u BO3MOKHOCTH aBTOMAaTH3AINN
WH(GOPMAIIMOHHBIX MPOLIECCOB B PA3IUYHBIX CHCTEMAX;

OCHOBHBIE 0O0JacTW TNpPUMEHEHUS WH(GOPMATHUKH, TIPEXKAE BCETO
MH(GOPMaIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBHYIO chepy;

MEXIUCUUIUIMHAPHBIA XapakTep WHGOpPMAaTUKH W HUH(DOPMAIIMOHHON
JeSITeIbHOCTH.

Kypc undopmatuku 115t ypoBHS cpeaHero o01iero 00pa3oBaHust SBISIETCS
3aBepUIAIOIIMM 3TallOM HEMPEpbIBHOM MOJITOTOBKU 00YyYaromMXcsi B 00JacTu
uHGOpMAaTUKU U MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJIOTHIA,
OMHUpaeTCsl Ha CoJep)KaHuEe Kypca MH(MOPMATHKH YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHMsi ¥  ONBIT TOCTOSIHHOTO  TNPUMEHEHHs  WHGOPMalMOHHO-
KOMMYHHMKAIIUOHHBIX ~ TEXHOJIOTUH, Ja€T TEOPEeTHUYECKOE OCMBICICHHUE,
UHTEPIPETALNIO U 0000IIEHUE ITOTO ONBITA.

Pesynpratel yrayOn€HHOTO ypOBHA M3ydeHHUsT Y4eOHOTO MpeamMera
«MudopmaTkay OpHUEHTUPOBAHBI HA TMOJYYCHHE KOMIIETEHTHOCTEH IS



nocieAymoneid npodeccuoHaIbHONM AEATETLHOCTH KaK B paMKax JIaHHOU
MpeIMETHOM 00J1aCcTH, TaK U B CMEXKHBIX ¢ Hell 001acTax. OHU BKIIOYAIOT B CEO0sI:

OBJIAJICHUE KJIIOYEBBIMU MOHATUSAMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs NMpeIMETHasl 001acTh, paCO3HABAHUE COOTBETCTBYIOUIUX UM
NPU3HAKOB U B3aMMOCBS3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH pa3IUYHBIC
MOJXO/bl K W3YYEHUIO SIBJICHHUM, XapaKTEPHBIX NJIsi M3y4yaeMOW MpelIMETHON
001acTu;

yMEHHUE pelllaTh TUIIOBbIE MPAKTUYECKUE U TEOPETHUECKHE 3aj]auH,
XapaKTepHbIE HJisi MCHOJB30BAHMS METOJOB W HMHCTPYMEHTapHus JaHHOMN
peIMEeTHON 00J1acTH;

HaJU4Me MPECTABICHUN O JaHHON MpeIMETHOM 00JaCTH KakK LEJIOCTHOM
TEeOpuHu (COBOKYITHOCTU TE€OPHIi), OCHOBHBIX CBSI3X CO CMEKHBIMH OOJACTAMU
3HAHUMU.

B pamkax yriry0s€HHOTO ypOBHS U3y4EeHUSI HHPOPMATUKH 00€CTIEUnBAETCS
LeJICHANPaBJICHHAs OJAr0TOBKA 00y4YalOIIMXCs K MPOAOHKEHUIO0 00pa30BaHUs B
opraHu3zanusx MnpodecCUHOHANIBHOTO 00pa30BaHMUsI 1O  CHEHUATBHOCTSIM,
HEIMOCPEICTBEHHO CBA3aHHBIM C LHU(PPOBBIMA TEXHOJOTHUAMH, TaKUM Kak
IporpamMMHasi HH>XeHepus, HHGOpMaIIMOHHAst 0€3011aCHOCTh, UHPOPMAIIMOHHBIE
CUCTEMBbl U TEXHOJOTHUU, MOOUIIBLHBIE CHUCTEMBI M CETU, OOJbIIME JaHHBIE U
MalIMHHOE OO0y4YeHHe, MPOMBIIUICHHBIH HWHTEPHET BelIe, HCKYCCTBEHHBIM
UHTEIJIEKT, TEXHOJIOTUU OECHpOBOIHON CBS3H, POOOTOTEXHHKA, KBAHTOBBIE
TEXHOJIOTUH, CUCTEMBI PACIPENEIEHHOTO PEECTPa, TEXHOJIOTMH BUPTYAIIbHONU U
JOTIOJTHEHHOM peaIbHOCTEMN.

OcHoBHas 1enb u3ydyeHus ydeOHoro mnpeamera «HMHpopmaTuka» Ha
yriyOJIEHHOM ypOBHE CpeaHero oOmiero oOpa3oBaHus — oOecredeHue
JanbHENIIero pa3BuTusd MHPOPMALIMOHHBIX KOMIETEHIMH 00YyYarolerocs, ero
FOTOBHOCTM K JKHM3HM B YCIOBUAX Pa3BUBAIOMIETOCS HHPOPMALMOHHOTO
oOlecTBa U BO3pacTarollell KOHKYPEHIIMU Ha pbIHKE TpyJa. B cBs3u ¢ 3TUM
n3yuenue nHpopmatuku B 10—11 kiaccax J0KHO 00€CTIEUUTH:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, OCHOBAHHOTO Ha MOHUMaHUH POJIU
uHbOpMATUKK, HUHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIICHUS;

c(hOpMHUPOBAHHOCTh YMEHHUN pa3nuyaTh (aKThl U OIICHKH, CPAaBHUBATH
OIICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OILICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEACIEHHON CUCTEMOM LIEHHOCTEU, TPOBEPSTH HA JOCTOBEPHOCTH
1 000011aTh HHPOPMAITHIO;

c(OPMHUPOBAHHOCTh MPEACTaBICHUN O BIUSHUU HMHPOPMALUOHHBIX
TEXHOJIOTUA Ha >KM3Hb YENOBEKa B OOIIECTBE, MOHMMAaHHE COLUAIBHOTO,
HKOHOMHUYECKOTO, MOJIUTHYECKOT0, KYJIbTYPHOTO, IOPUANYECKOTO, IPUPOIHOTO,



HPrOHOMUYECKOTO,  MEIUIMHCKOTO ¥  (DU3HOJOTHYECKOTO0  KOHTEKCTOB
MH()OPMAITMOHHBIX TEXHOJIOTHH;

MPUHSATHE TIPABOBBIX M OTUYECKUX AaCMEKTOB HMHGOPMAIMOHHBIX
TEXHOJIOTHI, 0CO3HAHNE OTBETCTBEHHOCTH JIIO/ICH, BOBICUEHHBIX B CO3JIaHUE U
UCIO0JIb30BaHUE MH(GOPMAIIMOHHBIX CUCTEM, paclipocTpaHeHue HHGOpMaIIHH;

CO3JIaHUE YCJIIOBHUM IS Pa3BUTHsI HABBIKOB y4€OHOM, TPOEKTHOM, HAyYHO-
UCCJIeI0BATENLCKOM M TBOPUECKOM JAESITEIIbHOCTH, MOTUBAIIMN 00YYaIOIUXCs K
CaMOpPa3BUTHIO.

B conepxanuu yue6Horo npeamera «MHpopMaTiKay BIICISIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Paznen «l{uppoBast rpaMOTHOCTB» NOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JPYTUX DIIEMEHTOB IM(PPOBOTO OKPYXKEHHS, BKIOYAs
KOMIIBIOTEPHBIE CETH, HCIOJIB30BAHUIO CPEJICTB OIMEPAIMOHHON CHCTEMBI,
pabore B cetu MHTepHET W  UCHOJB30BAaHWIO HMHTEPHET-CEPBHCOB,
MH(}OpMATMOHHOW 0€30MaCHOCTH.

Pasnen «Teoperuyeckune 0CHOBbI MHGOPMATHKH» BKIIOYAET B ceOs
MOHATUHHBIN amnmapar WH(OOPMATHKHA, BOMPOCHI KOAWUPOBAHHUS WH(OOPMAITIH,
U3MepeHus MHGOPMAIIMOHHOTO O0BhEMa JTAHHBIX, OCHOBBI ajareOphbl JIOTUKU U
KOMIIBIOTEPHOT'O MOJICITUPOBAHMSL.

Paznen «AiropurMbl U MPOrpaMMHPOBAHUE)» HAMPABICH HA Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, pa3pabOTKy aJropuTMOB M OIEHKY UX
CJIO)KHOCTH, (OPMUpPOBAHME HABBIKOB pealu3alldd MporpaMM Ha s3bIKax
IPOrpPaMMHUPOBAHMSI BBICOKOT'O YPOBHSI.

Paznen «HudopManMoOHHbIE TEXHOJOIMM» TIOCBAIIEH BOMOpOCaM
MpUMEHEHUsT WH(POPMAITMOHHBIX TEXHOJOTHH, PEaIM30BAHHBIX B MPUKJIATHBIX
MPOrPaMMHBIX MPOYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIC B 33/1a4aX aHAIIN3a
TaHHBIX, WCIOJB30BaHUIO0 0a3 JAHHBIX W DJIEKTPOHHBIX TAONMI[ AJIS PEIICHUS
MIPUKIIAIHBIX 3a]1a4.

B npuBenéunom nanee conaepxanuu yueoHoro npeamera « Mapopmatukay
KypPCHUBOM  BBIJICJICHBI JIOTIOJIHUTENbHBIE TEMbI, KOTOpblE HE BXOJISIT B
00s13aTeNbHYI0 TPOrpaMMy OOy4Y€HHS, HO MOTYT OBITh NPEIIOKEHBI MJis
U3Y4YECHHS OTJIETbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYriyOonéHHbl YpOBEHb H3yYEeHHs] MH(POPMATUKH PEKOMEHIYETCS st
TEXHOJIOTUYECKOTO  MpOGUis, OPUEHTUPOBAHHOTO HA HWHKCHEPHYIO W
nH(DOpMaAITMOHHYIO Chephbl ACSITEIBHOCTU. YTIIyOJIEHHBIH YPOBEHb U3YYCHUS
nH(pOpMaTHKU O0ECTICYNBACT: MOATOTOBKY OOYYAIOIINXCS, OPUECHTUPOBAHHBIX
Ha CHEIHMAIBHOCTH B 00JaCTH MH(GOPMAIMOHHBIX TEXHOJIOTUNA W MH)KEHEPHBIE
CHEIMATbHOCTH, Y9acTHe B TMPOCKTHOW M HMCCIIEAOBATEIBCKON AESITeThHOCTH,
CBS3aHHOH C COBPEMEHHBIMH HAIPaBICHUSAMU OTpacid HWH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, MOJATOTOBKY K YYacTHIO B OJIMMITMAJAX U
cnade EnuHOro rocyaapcTBEHHOTO 3K3aMeHa o HHGOpMaTHKE.



[TocnenoBaTenbHOCTh M3yUYEHUSI TEM B IpeaesaX OJHOTO rofa oOydeHus
MOKET OBITh M3MEHEHa IO YCMOTPEHHUIO YUYUTENs MpHU MOJATOTOBKE paboueit
MPOrPaMMBbI U TTIOYPOYHOTO TJIAHUPOBAHHUSL.

OO1ee yuCIoO 4acoB, peKOMEHJAOBAHHBIX ISl M3YYCHUS MH(POPMATHKU —
238 gacoB: B 10 kimacce — 102 yaca (3 yaca B Heenmo), B 11 kimacce — 136 gacos
(4 yaca B HeJIEIIIO).

COJEPXAHUE OBYUYEHUA
10 KJTACC

udposast rpaMOTHOCTD

TpeOoBanuss TEXHUKM OE€30MACHOCTH MW THUTHEHBI TMpuU padbore ¢
KOMITBIOTEPaMH U JPYTMMU KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHUS.

[IpuHuunel  paboOTBl  KOMIIBIOTEPOB W KOMIIBIOTEPHBIX  CHUCTEM.
Apxurektypa (on Heiimana. ABTOMaTHYECKOE BBIIIOJHEHHE MPOTPAMMBbI
nporeccopoM. OnepaTuBHasi, MOCTOSIHHAS U JOJTOBpeMeHHasi namsath. OOMeH
JaHHBIMU C TOMONIpI0 MKWH. KOHTposepsl BHEIIHUX YCTpOMCTB. [Ipsamoint
JOCTYI K MaMsITH.

OCHOBHBIE ~ TEHIEHUMU  PpPa3BUTUA  KOMIIBIOTEPHBIX  TE€XHOJIOTHM.
[TapannenbHbie BBIYHMCIICHHS. MHoromnpoueccopHbie CUCTEMBI.
CynepkomiblotTepsl. PacnipenenéHuble BEIUMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
00JbIIMX JaHHBIX. MoOunabHbIE LU(PPOBBIE YCTPOICTBA W HUX pPOJb B
KOMMYHUKALHSIX. BcerpoeHnHbie KOMITBIOTEPBI. MHUKPOKOHTPOJIIEPHI.
PoboTu3npoBaHHbIe IPOU3BOICTBA.

[IporpammHoe oOecrieyeHue KOMITBIOTEPOB W KOMITBIOTEPHBIX CHCTEM.
Bunel nporpamMmmHoro obecrneueHus W uX HazHadyeHue. (OcoOeHHOCTH
MporpaMMHOTO  o0ecreueHusi MOOWJIBHBIX  ycTpoicTB.  IlapamnenbHoe
nporpammupoBanue. CucteMHoe mporpammHoe odecrnedenue. OneparoHHbIe
cucTteMmbl. YTuUnuthl. JlpaiBepsl ycTpouCcTB. MHCTAIUIALMSA M JEWHCTAIUISALAS
MIPOTPAMMHOTO 00€CTICUEHUSI.

daitnoBbie cucTeMBbl. [IpUHIUMIIBI pa3MeleHuss 1 UMEHOBaHUs (ailyioB B
nonroBpeMmeHHon namatu. [llabmons! 11t onucanus rpyri (aiiaos.

[Iporpammuoe obecrieucHue. JlnnensupoBanue IPOTPaAMMHOTO
obecnieueHuss u 1MPpPoBBEIX pecypcoB. IlpompumerapHoe u  cBOOOAHOE
nporpaMMHoe obecrnieueHue. Kommepueckoe 1 HEKOMMEPUECKOe UCII0JIb30BaHNE
NpOrpaMMHOro obecrieueHus: M LUQPOBBIX pecypcoB. (OTBETCTBEHHOCTD,
yCTaHaBIMBaeMas  3aKoHoAarenbCcTBOM  Poccuiickon — Pepepauum  3a
HEMPaBOMEPHOE HCIIOJIb30BAHUE MPOTrpaMMHOT0 oOecreueHuss U LUPPOBBIX
peCypcoB.

[IpuHUMIIBI TOCTPOEHUS W anmnapaTHble KOMIOHEHTBbl KOMITbIOTEPHBIX
cererd. CereBpie mpoTokoiibl. Cetp MHTEpHET. Anpecanust B cetu MHTEpHET.
[Tporokoiel creka TCP/IP. CucteMa JOMEHHBIX UMEH.



Pa3nenenue IP-cetn Ha moncern ¢ momombio Macok nojcereil. CeTeBoe
agMUHUCTpHUpoBaHue. [loydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka HaMuus CBA3M € y310M ceTu. OnpeneraeHue MapupyTa JIBHKEHHUS
MTAKETOB.

Bunelr nestensHoct B cetu  MHtepHer. CepBucel MHTepHeTa.
I'eonHpopMallMOHHBIE CHUCTEMBI. | €OJIOKAIIMOHHBIE CEPBUCHI  PEATBHOIO
BpEMEHM (Hampumep, JIOKalusi MOOWJIbHBIX TelIEPOHOB, OINpEICIICHUE
3arpy’k€HHOCTH  aBTOMAarucrpajiei), HMHTEPHET-TOProBisd, OpOHHPOBAHME
OWJIETOB U TOCTUHULL.

["ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCH U yCiIyTd. ColualibHbIE CETH —
OpraHM3aIys KOJUIEKTUBHOTO B3aUMOJICHCTBUS M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: TMpaBuUiia MOBeAEHUS B KubeprpocTpancTse. [Ipobnema moamuHHOCTH
nosyyeHHo nHpopManuu. OTKpbITbIE 00pa30BATEBHBIE PECYPCHI.

TexHOreHHbIE U YKOHOMHYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJOrud. OO0mme  mpodiieMbl
3amuThl “HPopMaruu U uHGopMaMoHHON Oe3onacHocTU. CpencTBa 3allUuTh
MH(pOpMau B KOMIBIOTEPAX, KOMIBIOTEPHBIX CETSIX U aBTOMATHU3UPOBAHHBIX
MHPOpPMAIMOHHBIX cucTteMax. IIpaBoBoe obOecrnieueHue MHPOPMALIMOHHON
0€30MacCHOCTH.

[IpenoTBpamesue  HECAaHKIMOHUPOBAaHHOIO  JOCTYNAa K  JIMYHOW
KOHQUACHIMAIBPHOW  MHpOpMAIMM,  XpaHsllelcs Ha  NEPCOHAIBHOM
KOMIIbIOTEPE, MOOWJIBHBIX  YCTpOHCTBax. BpenoHocHOe mporpaMMHoOe
o0OecnieueHre U crnocoObl OOpbOBI C HUM. AHTHUBUPYCHBIE IPOTPAMMBbI.
Opranuzanusi JUYHOTO apxuBa uHGopmanuu. Pe3epBHOE KONMMpOBaHUE.
[TaponpHas 3ammTa apxuBa.

[udpoBanne naHHbIX. CHUMMETPUYHBIE W HECUMMETPHUYHBIE MIU(PHI.
Mudper npoctoit 3amensl. [ludp Lesaps. ludp Buxenepa. Anropurm
mmdpoBanust RSA.

Teoperuyeckne 0CHOBbI HHPOPMATHKH

WNudpopmanus, nanubie v 3Hanus. UHdopMalinoHHbIe POLIECCH] B IPUPOJE,
TEXHUKE U OOLIECTBE.

HenpeppiBHbIE U IHUCKpETHbIE BEJIWYMHBI U cUrHaibl. HeoOxoaumocTb
OUCKpeTU3alui MUH(QOpMAaIMK, MpEeIHa3HAUEHHOW NJIs XpaHEHHs, Mepedadd u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBoM4uHOE KOOuMpoBaHWE. PaBHOMEpHbIE W HEpPAaBHOMEPHBIE KOJBI.
JlexompoBaHue COOOIIEHUH, 3aTUCAaHHBIX C TIOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne OOHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOIIBIO
nepesa. EquHuiel naMepenus konnuectsa nHGopmaruu. AndaBUTHBIA TOIX0T
K OLIEHKE KOJIMYeCcTBa MH(GOPMALIHH.

Cucrembl cuucnenusi. PazBépHyTas 3amuch LENbIX U APOOHBIX YUCET B
NO3UIMOHHOM cucteme cuucieHus. CBoiicTBa MO3ULMOHHON 3amHMCH YHCIA:



KOJMYECTBO LU(Dp B 3aNTUCH, MPU3HAK JEIMMOCTH YHCIIa HA OCHOBAHHUE CUCTEMBI
CUMCJICHHS. AJITOPUTM NIEPEBOAA LEIOT0 YUCIIA U3 P-UYHOI CUCTEMBI CUUCIICHHS
B JIECTUYHYIO. AJITOPUTM NIEPEBOJIa KOHEUHON P-M4HOI 1poOU B IECATUYHYIO.
AJNTOpUTM TEPEeBOJIa LEIOTO YKCIA U3 JIECITUYHON CUCTEMBbI cuuciieHust B P-
nynyto. IlepeBon koHewHON naecsaTudHOM npodbw B P-wmunyro. J[BomyHas,
BOCBMEPHUYHAS U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEXKIY HUMHU.
Apudmernueckre onepanuu B MO3UIMOHHBIX CUCTEMAaX cuucieHus. TpoundyHas
YPABHOBEILICHHAs CHCTEMAa CYHUCJIEHUA. J{BOMYHO-IECATHUYHAsT CHCTEMa
CUUCJICHUSL.

Komuposanne tekcroB. KomupoBka ASCIl. OgHoGalTHBIE KOAUPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenne MHPOPMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHU.

KomupoBanne wu3oOpaxenuil. OrieHka WHGOPMAIMOHHOIO 00bEMa
rpaguUecKux JaHHBIX NPH 3aJaHHBIX Pa3pelieHUH U TIyOMHE KOJUPOBAHUS
usera. L[BeroBbie monenu. BekropHoe kogupoBanue. PopMatbl rpaduyecKux
¢aiinos. TpéxmepHas rpapuka. @pakraibHas rpaduka.

Konuposanne 3Byka. OneHka WH()OPMaIMOHHOTO OO0BEMA 3BYKOBBIX
JAHHBIX IIPU 33JaHHBIX 4aCTOTE AUCKPETU3ALNHN U Pa3psAHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsThe BbIcKa3biBaHMs. Bpicka3biBaTelbHBIE (OPMBI
(mpeaukatsl). KBaHTOpHI CyI11€CTBOBAaHUS M BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabauipl UCTUHHOCTU. Jlornueckue BhIpaXKEHUS.
Jlornyeckue ToxnecTa. /[0ka3aTeNbCTBO JIOTHYECKUX TOXKJIECTB C ITOMOIIBIO
TaOJIUI UICTUHHOCTH. JIornueckue onepanuu U onepauuy HaJ MHO)KECTBAMH.

3aKoHbI anredpbl JIOTUKU. DKBUBAJICHTHBIE MPEOOPA30BaHUs JIOTHUYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GpyHKIMH. 3aBUCUMOCTD KOJIMYECTBA BO3MOKHBIX JTJOTHYECKUX
(GyHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE cCCTEMBI JOrUYeCKUX (DYHKIIHMMA.

Kanonnueckne ¢opmbl  jormyeckux  BblpaxkeHud. CoBepILIEHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMAaJIbHBIE (DOPMBI, AJITOPUTMBI HX
HOCTPOEHUS 1O TabJIMIE UICTUHHOCTH.

Jlormyeckue sJIEeMEHTBHI B cOcTaBe Komibiotepa. Tpurrep. Cymmarop.
Mmuoropa3psasbsiii cymmarop. [loctpoeHrne cxeM Ha JIOTHYECKUX 3JIEMEHTAX 10
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3aIMCh JOTMYECKOTO BBIPAKEHHUS I10
JIOTUYECKOH CXEME.

[IpeacraBneHue LENbIX YUCEd B MaMATH KomImbioTepa. OrpaHUYEHHOCTh
Uana3oHa 4YHCENl NPU OrPaHMYEHUM KOJWYeCTBa pa3psnoB. llepenonHenue
paspsiiHoOM ceTku. be33HakoBbIe U 3HAKOBBIE TaHHBIC. 3HAKOBBIM OUT. [[BOUYHBIH
JOTIOJTHUTENbHBINA KOJI OTPULATEIbHBIX YHCEIL.

[TobutoBble JIOTMYECKHE omnepauud. Jlormueckuil, apupMeTHdecKud u
nukianyeckud capuru. ludpoBanne ¢ MOMOIIBIO MOOUTOBOM ONEpALMU
«uckimovaronee M.



[IpeacraBieHre BEMIECTBEHHBIX YHUCEN B MaMITH KOMIIbIOTEpA. 3Havamas
4acTh U MOPSAOK uncia. /J[nana3oH 3HaueHHI BeleCTBEHHbIX uncen. [IpodieMbl
XpaHEHHsI BELIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OTPAaHUYEHUEM KOJUYECTBA
pa3psaoB. BeinosiHeHHe ornepanuil ¢ BEIIECTBEHHBIMH YHCIAMH, HAKOILJICHUE
OLIMOOK NP BBIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBaHHUE

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB padOThI MPOCTEUIINX aITOPUTMOB
YIPABJICHHUS] UCHOJHUTEISIMUA U BBIYHMCIUTEIBHBIX aaropuTmMoB. OnpeneneHue
UCXOJHBIX JaHHbBIX, IPU KOTOPBIX AJITOPUTM MOKET AaTh TPeOyEeMBbIil pe3yJIbTar.

Oranbl pemeHys 3a1ad Ha KoMIbloTepe. MHCTpyMeHTanpHbIE CpelncTBa:
TPAHCIATOp, OTIAAYUK, TpoduIupoBHMK. Kommumsius u WHTEpHperanus
nporpamm. BupTyanbHble MallIvHBbL.

WNurerpupoBanHas cpefa pa3paboTku. MeToasl OTHaAKUd IPOrpamM.
Hcnonbs3oBanue TpaccUpoBOYHbIX TaOmuu. OTiagounsii BbiBoA. IlomaroBoe
BBITIOJIHEHHE NTporpaMmel. Toukn octaHoBa. [IpocMoTp 3HaYEHUI IEPEMEHHBIX.

SI3pik mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYMCIICHHBIE, BELIECTBEHHbIE, CHMBOJIbHBIC, JIOTMYecKue. BeTBiaeHus.
Cnoxsble ycnoBus. [ukiel ¢ ycnoBuem. LluUKiIBI 1O IIEPEMEHHOM.
B3anMo3aMeHsIEMOCTh  Pa3aU4HBIX BHUJIOB LUKIOB. VIHBapWaHT IMKJA.
CocrapiieHre IUKIIA C HCIOJIb30BAHUEM 3apaHEe ONPENEIEHHOrO MHBapUaHTa
LUKJIA.

JlokyMeHTHpOBaHHEe  mporpamm.  lcnonp3oBaHWe ~ KOMMEHTAapHEB.
IToaroToBka onucaHusl NPOrpamMMbl U HHCTPYKIUU JUJIS [TOJIB30BATENS.

AnroputMbl 00pabOTKH HaTypAJIbHBIX YUCEII, 3aMTMCAHHBIX B MO3UIIMOHHBIX
CUCTEMax CYHUCJIEHUS: pa30MeHue 3amucu 4Yuclia Ha OTIelbHbIE UU(pHI,
HaxXOXJE€HUE CYMMbl U TNPOU3BEACHHUS LHU(PpP, HAXOXKIECHUE MaKCUMAJIbHON
(MUHUMANTBHOW) UG PBHI.

Haxosienre Bcex mpoCThIX YKcen B 3aJJaHHOM quanasoHne. [IpencraBnenue
yycia B BUAE HAOOpa MPOCTBIX COMHOXHUTENEH. AJTOPUTM OBICTPOro
BO3BEJ/ICHUS B CTEIICHb.

OO0paboTka maHHBIX, XpaHAmUXcs B (aimax. TekCcTOBbIE W JTBOWYHBIC
daiinbl. DaitnoBbie nepeMeHHble ((aiinoBble ykazarenu). Utenue u3 Qaiina.
3anuch B daii.

Pa3Ouenune 3amaum Ha mnonzagaud. llogmporpammsel (mpouenypbl U
¢ynaknuun). Pexypcus. PexypcuBubie 00BeKkThl ((ppakTansl). PexypcuBHbIC
npoueaypsl U GpyHkun. Mcnonb3oBanue cTeka Uit OpraHu3aluu peKypCUBHBIX
BBI30BOB.

Hcnonb3oBanne cTaHJapTHOW OMOIMOTEKH sI3bIKa MPOTpaMMHUPOBAHMUS.
[loaxmtoueHue OUOMMOTEK MOANPOTPAMM  CTOPOHHUX  MPOU3BOJAUTEIEH.
MoaynpHBIM NPUHLIAI IOCTPOEHUS POTPAMM.



Yucnennble MetTonpl. ToyHOe W NPUOIMKEHHOE pEIIEHUS 3a/layu.
UYuclieHHbIE METOJbl PEIICHHUs ypaBHEHUH: METOJ mepedopa, METO[
noJIoBUHHOTO  jaeneHus. [IpuOmmk€HHOE  BBIUMCICHHE JJIUH  KPHUBBIX.
Boruncnenue muomaneit Guryp ¢ MOMOIIBIO YHCIEHHBIX METOJOB (METO[
OpsIMOYTOJIbHUKOB, MeToj; Tpaneuuii). Ilouck wmakcumyma (MUHUMYyMa)
GYHKIMY OHON MTEPEMEHHON METOIOM MOJIOBUHHOTO JI€JICHUS.

OO0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (GyHKIMM — SI3bIKA
IpPOrpaMMHUpPOBAaHMST  JJisi  OOpaOOTKM CHUMBOJBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA MOSIBJICHUI CHMBOJA B
CTpOKe, pa30ueHue CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, TMOUCK
ITOJCTPOKM BHYTPH JTaHHOW CTPOKH, 3aMEHA HAWJECHHOW NOACTPOKHU Ha JIPYTYIO
CTpoKy. ['eHepaius Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIECTBOPSIOMIUX
3alaHHbIM orpaHuyeHusiM. [IpeoOpa3oBaHue 4uciia B CUMBOJBHYIO CTPOKY M
o0patHo.

MaccuBel M IIOCJIEOOBATEIBHOCTH 4YHCENl. BpIUucieHHe 0000MIEHHBIX
XapaKTEpUCTHK JJEMEHTOB MAacCHBAa WM YHCIOBOW IOCIIEIOBATEIBHOCTH
(CcyMMBI, TpOU3BEIECHUS, CPEIHETO0 Aapu(PMETHUYECKOro, MHHHUMAJIBHOTO H
MAaKCUMaJIBHOTO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YAOBIIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JINHEWHBII MOMCK 3aJaHHOTO 3HAUYEHUS! B MacCHBE.

CopTturpoBKa 0IHOMEPHOT0 MaccuBa. [IpocTbie MeTO1bI COPTUPOBKHU (METO]T
My3bIpbKa, METOJ BbIOOpA, COPTHpPOBKa BCTaBKaMu). COPTHPOBKA CIUSHUEM.
beictpast coptupoBka MmaccuBa (amroput™m QuickSort). JIBOWYHBIH TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBbI (MaTpHIlbl). AJITOPUTMBI O0OpPaOOTKH ABYMEPHBIX
MAaCCUBOB: 3aIlOJJHEHWE JBYMEPHOI'O YHCIOBOIO MAcCHMBa MO 3aJaHHBIM
IIpaBUJIaM, MOUCK 3JIEMEHTA B JIBYMEPHOM MAacCCHBE, BBIUYHCICHHE MAKCHUMYMa
(MUHUMYyMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCUBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOI'O MacCHBa.

NupopmanuoHHbIe TEXHOJIOTHH

TexcroBerit nporeccop. PemaktupoBanne u dopmarupoBanue. [IpoBepka
opdorpadpuu u rpammatuku. CpeacTBa MOMCKAa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. HMcnonb3zoBanne cTwieil. CTpyKTypUpPOBaHHBIE TEKCTOBBIE
nokyMeHThl. CHocku, ornasieHue. KosuekTuBHas paboTa ¢ JTOKyMEHTaMHU.
WNHCTpyMEHTBI pELEH3UpPOBaHUsSI B TEKCTOBBIX IMpoueccopax. ObnayHble
cepBucsl. Jlemosas nepenucka. Pedepar. [IpaBuna nutupoBanuss ICTOYHUKOB H
odopmienus: onbauorpaduyeckux cchiiok. OGopMiieHHe CIUCKa JIUTEPATYPHI.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKcTa. TeXHUYECKue CpelicTBa BBOAA
TekcTa. CHenualn3upOBAaHHBIE CPEACTBA PENAKTUPOBAHMS MATEMATHYECKUX
TEKCTOB.

AHann3 gaHHbIX. OCHOBHBIE 33J]a4M aHAJIW3a aHHBIX: IPOTHO3UPOBAHUE,
kjnaccudukanus, Kiactepusalusi, aHajau3 oTkiIoHeHuH. [locienoBarenbHOCTh
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pelIeHus 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA
KauyecTBa JIAHHBIX, BBIOOP W/WITU MIOCTPOSHUE MOJIEIH, TPE0OpPa30BaHNEe JAHHBIX,
BHU3yaJIM3allUsl JAHHBIX, HHTEpPIIPETAUs pe3yapTaToB. [IporpaMmMubie cpencTBa
¥ HMHTEPHET-CEPBUCHI JIsi OOpaOOTKH W MpEACTaBleHUS NaHHBIX. bonbiine
naHubie. MammnaHoe oOydenue. HTeueKTyanbHbIi aHaIU3 JaHHbIX.

AHanu3 TaHHBIX C MOMOIIBIO JIEKTPOHHBIX Ta0JUll. Beiuncienue cymmel,
cpenHero  apudmeTrnueckoro, HauOOJbIIEr0 (HAUMEHBINETO) 3HAYCHHS
nuanaszoHa. Breruucnenuwe kosdduirieHTa KOppensiuuy JIBYX PSAOB JaHHBIX.
[TocTpoenue cTondyaThIX, JMHEMUYATHIX M KPYroBbIX auarpamm. lloctpoenue
rpadukoB ¢pyHkuuii. [Tondop muHUM TpeHa, perieHue 3aaa4 IpOrHo3uPOBAHHUS.

YuclieHHOE pelleHne YpPaBHEHHMI € IOMOILNBIO MOA0Opa mapaMmerpa.
OnTuMu3anms Kak MOMCK HaWIy4IIero peieHus B 3aJaHHbIX yClIoBUsX. LleneBas
¢yHkuusg, orpannyeHus. JlokanbHble W TJIOOANBbHBIA MHUHHMYMBI II€JIE€BOM
¢yHkuuu. Pemenue 3a1a4 onTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KUIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

TeopeTnueckue MOAXOABI K OIEHKE KOJW4YecTBa HHMOpMaluu. 3aKOH
agautuBHOCTA MH(popmanuu. @opmyna Xaptiu. Mudopmanus u BEpOATHOCTb.
®opmyna llleHHoHa.

Anroputmbl ckatusi gaHHbBIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cxaTusi JaHHBIX C MOTEPSMHU. Y MEHBIICHUE
rTyOMHBI KoupoBaHus 1BeTa. OCHOBHBIC HeH anropuTMoB cxatus JPEG, MP3.

CkopocTh Tepeayu JIaHHBIX. 3aBUCUMOCTb BPEMEHHM IEepeayud oOT
UH(OPMAITMOHHOTO 00BhEMA TAaHHBIX U XapaKTEPUCTUK KaHaja cBs3u. [[pudanHbI
BO3HUKHOBEHHUs OIIMOOK TMpu TMepenaye JaHHbIX. Kojbl, MO3BOISIONINE
OoOHapyXMBaTh U UCIPABIATH OIMIMOKH, BOSHUKAIOIIME MPU Tepeaade JaHHBIX.
Paccrostnue Xammunra. Konuposanue ¢ moBropeHueM 6utoB. Koasl XaMmuHra.

Cucremnl. KoMmmoHeHTBI cHCTEMBI M HMX B3auMmozciicTBue. CHCTEMHBIN
addekT. YnpapneHue kak nHGopMamoHHslit nporecc. OOpaTHas CBs3b.

Monaenu u mogenupoBanue. Llens MmogenupoBanusa. CoOOTBETCTBUE MOJETU
MOJIETUPYEMOMY OOBEKTY WJIH MPOIECCY, LIeNIU MoieiupoBanus. Dopmanuzanus
NMPUKJIAIHBIX 3a]1a4.

[IpeacraBnenue pe3yabTaTOB MOJEIUPOBAHUS B BHJIE, YIOOHOM JIJIst
BOCIIPHUATHSL 4YeloBeKoM. ['padudueckoe mpencTaBiIeHUE MaHHBIX (CXEMBI,
TaOJHIIBI, TPAUKH).

I'pads1. OcHoBHbIe OHsATHS. Buasl rpadoB. Onucanne rpadoB ¢ MOMOIIBIO
MAaTpUll CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTH. Pelienue
QITOPUTMUUYECKUX 3aJlad, CBSI3aHHBIX C aHaIU30M TpadoB (MOCTPOCHHE
ONTUMAJILHOTO TYTH MEXIy BepliuHaMu Tpada, omnpenesieHHe KOJIMYeCTBa
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pPa3IMYHBIX MYTEW MEXAY BEpPIIMHAMM OPUEHTHUPOBAHHOTO AIUKIAYECKOTO
rpada).

Heperws. bunaproe nepeBo. JlepeBnst moncka. CriocoObl 00Xoaa aepeBna.
[IpencraBnenne apupMeTHUYECKHX BBIpXEHUH B BUAe naepeBa. JuckpeTHbIe
UTpBl ABYX UIPOKOB C MOiHOM uHopmanueil. [loctpoenne nepeBa nepedopa
BapUAHTOB, ONMCAHNUE CTPATETUU UIPhl B TAOJWYHON (popme. Bemrpoliinbie u
IIPOUTPBILIHBIE TO3UIMH. BBIUTPBIIIHBIE CTPATETUH.

CpencTBa UCKYCCTBEHHOIO HHTEIUIEKTa. CepBUCHI MAIIMHHOTO IIEPEBOA U
pacno3HaBaHMsl ycTHOH peun. KoruutupHble cepBUCHl. neHTH)UKAIUS 1 TOUCK
n300pakeHuid,  pacrozHaBaHue  Jul.  CamooOydaromuecs  CHUCTEMBI.
N cKyCCTBEHHBINM MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcmonp30BaHne METON0B
MCKYCCTBEHHOT'O MHTEJUIEKTA B 00yJaroIuX cucteMax. Mcrnonb30BaHne METOI0B
HMCKYCCTBEHHOTO  HMHTEJUIEKTa B  poOOoTOTeXHUKEe. MHTepHeT  Bewle.
[lepcnekTuBBl ~ pa3BUTHSI  KOMIBIOTEPHBIX  MHTEIUIEKTYalbHBIX  CHUCTEM.
HeiiponHsle cetn.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

Qopmanuzanus HOHATUA  anroputMma. Mammnaa TeropuHra kax
YHUBEpCalIbHasi MOJIeJIb BeruuciaeHuil. Tesuc Yépua—TrropuHra.

OrneHka cI0KHOCTU BbIYMCIIeHUH. Bpems paboTsl 1 00bEM HCTIONB3yEeMOMN
naMsATH, WX 33aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMIITOTUYECKOW CII0)KHOCTH QJIITOPUTMOB. AJTOPUTMBI TOJMHOMHUAIBHOU
cinoxHoctd. IlepeGopHbie anroputmsl. [Ipumepbl pa3inUyHBIX aITOPUTMOB
peLIeHns OJJTHOM 3a/1a4U, KOTOPbIE UMEIOT PA3JINYHYIO CII0KHOCTbD.

[Tonck mpOCTBIX 4YMCEN B 3aJJaHHOM JMANa30HE C MOMOIIBI0 AJTOPUTMA
«petieto DparocheHay.

MHoropa3psHble 1eNble YnCia, 3a/1a4d JJIMHHON apu(METUKH.

CnoBapu (accouMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHsI). XdII-TAOJHULIBI.
[TocTpoenue anpaBUTHO-4YACTOTHOTO CJIOBAPS JUIsl 33JaHHOTO TEKCTA.

Crexku. AHanu3 npaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluucienue
apu(pMETUIECKOTO BBIPAKEHMUSI, 3aITUCAHHOTO B TOCTPUKCHOMN dopme.

Ouepenu. Mcnosib30BaHUE OYEPEAN 11 BDEMEHHOIO XPAHEHUS JaHHBIX.

AnroputMmbl Ha rpadax. IlocTpoeHrne MMHUMaIbHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSA3HOI'O HEOPUEHTUPOBAHHOTO rpada. KomanuecTtBo pasnuyHbIxX
nyTed MeXIy BepIIMHAMHU OpPUEHTHPOBAHHOIO AaIUKIMYECKOro rpada.
Anroput™m JIeMKCTpHI.

HepeBbst. Peanmusanusa nepeBa € INOMOLIBIO  CCBUIOYHBIX CTPYKTYP.
JBonunble (OuHapHbie) pAepeBbs. I[locTpoenue gepeBa Ajig  3aJaHHOTO
apu(pMETUYECKOTO BbIpaKeHMs. PexypcHuBHBIE alropuTMbl 00X0Ja JepeBa.
Hcnonb3oBaHue cTeka U oyepeau s 00xoda epesa.

JIluHaMU4ecKoe MpPOrpaMMUPOBAHHE KAK METOJ pEIICHUS 3ajady ¢
COXpPAaHEHUEM MPOMEKYTOUHBIX PE3yJIbTATOB. 3aJa4yH, PEIIa€MbIE€ C ITOMOUIBIO
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JMHAMHYECKOTO TMPOTPAMMHPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (PYHKIIMIA,
MO/ICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUN.

[TonsiTue 00 0OBEKTHO-OPHUEHTUPOBAHHOM IIPOrpaMMHUpPOBaHUH. OOBEKTHI
u kiaccel. CBOMCTBa M METOIBI 00HEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIIN3.
Pa3paboTka mporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO TMOJAXOAA.
Wukancynsanuys, HacleJ0BaHue, NOJIUMOp(hU3M.

Cpenbl ObicTpoil pa3paboTku nporpamm. IIpoexktupoBanue unTEpdeiica
nosib3oBaTess. Vcnmonp30BaHME TOTOBBIX — YIPABISIEMBIX 3JIEMEHTOB UL
nocTpoeHust uaTepgeiica.

O0630p  sa3pikOoB  mporpammupoBaHus. IlonstTme o  mapagurmax
IPOrpaMMHUPOBAHUS.

HNupopmanuoHHbIe TEXHOJIOIHH

Otanbl KOMIBIOTEPHO-MATEMAaTHYECKOTO MOJIETUPOBAHMS: MOCTaHOBKA
3ajayd, pa3paboTKa MOJEIM, TECTUPOBAHHE MOJENIH, KOMIBIOTEPHBII
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAECIUPOBAHUS.

Jluckperuzanusi Mpyd MaTeMAaTHYECKOM MOJEIMPOBAHUM HENPEPBIBHBIX
npoieccoB. MopenupoBanue ABWXKEHUS. MojaenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaTudeckue MOJENM B 3KOHOMMKE. BpluucnurenbHble
DKCIIEPUMEHTHI C MOJEIISIMHU.

O0paboTka pe3yapTaTOB KCIIEPUMEHTA. MeTo] HaMMEHBUINX KBaJIpaToB.
OneHKa YHCIOBBIX MAapaMeTPOB MOJEIUPYEMBIX OOBEKTOB M IPOLECCOB.
BoccranoBineHue 3aBUCUMOCTEN 10 pe3yJIbTaTaM SKCIIEPUMEHTA.

BepostHocTHble Monenu. Meronsl  Monte-Kapno. MmuranuoHHoe
MozenupoBaHue. CuCTeMbl MaCCOBOIO OOCITYKUBAHHUS.

Tabnuunble (pensiuuoHHbIE) 0a3bl AaHHBIX. Tabiula — MpeacTaBiICHUE
CBeJIeHHI 00 oJHOTHUIHBIX 00bekTax. [lome, 3anucek. Kirou tabaumel. Pabora ¢
roToBOM 0a30i JaHHBIX. 3arnojHeHue 0a3bl JaHHBIX. [loMCK, copTHpOBKa M
GuiabTpanys JaHHBIX. 3aNpOChl HA BEIOOPKY JaHHBIX. 3aPOCHI C TapaMeTpaMH.
Brruucnsiembie mosist B 3ampocax.

MHoroTtabimuunple 0a3bl JaHHBIX. THIBI CBs3EH MeEXAYy TaOIUIlaMH.
Buemnnii kmou. [lenoctHocTh 6a3bl MaHHBIX. 3ampoCchl K MHOTOTAOJMYHBIM
0a3aM JaHHBIX.

Nurepuer-npuinoxenus. [IoHsaTHE O CepBEpPHOM M KIMEHTCKOM YACTAX
caiita. TeXHOJIOIUS «KIIMEHT — CEpBEP», €€ JOCTOMHCTBA U HEAOCTATKU. OCHOBBI
s3pika HTML wu xackamaeix Tabmuny crtuneit (CSS). Cuenapum Ha sI3bIKe
JavaScript. ®opmbl Ha BeO-CcTpaHHUILE.

Pa3menienne BeO-caliToB. Ycimyra XxocTuHra. 3arpyska (ailjioB Ha CauT.

BBoa n300paxeHuil ¢ HCMOIb30BAHUEM PA3IUYHBIX HU(POBBIX YCTPOUCTB
(mmdpoBbIX PoToanmapaToB U MUKPOCKOINOB, BUICOKAMEDP, CKAHEPOB U JPYTUX
ycrpoiictB).  I'paduueckuit  penmakrop.  Pazpemenne.  KaapupoBanue.
Hcnpasnenue nepcnektuBbl. ['mcrorpamma. Koppekuus ypoBHEH, KOppEeKUIHUs
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nBera. O0eciBeunBaHe BETHHIX N300pakenuid. Petymib. Pabora ¢ o6mactsamu.
OUIBTPHI.

MHuorocnoiinbie n3oopaxenus. TexcroBeie ciou. Macka ciosi. Kanansl.
Coxpanenue BbiienieHHON o0mactu. [ToAroToBKa WuoCTpaIuii 1ist Be0-cailToB.
AHUMUPOBaHHBIE U300paXKEHUS.

BexrtopHas rpaduxa. Ilpumutusbl. 3MeHeHHE mOpsAaKa 3JIEMEHTOB.
BripaBHuBaHue, pacupezenenue. I'pynnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX
pUCYHKOB. Vcrionb3oBaHue KOHTYpOB. BekTopu3alus pacTpoBbIX U300paXKEeHUI.

[IpyHIMIBI TIOCTPOEHUST U PEJAKTUPOBAHUA TPEXMEPHBIX MOJEICH.
Cerounble Monenu. Matepuansl. MoaenupoBaHue HMCTOUYHUKOB OCBEILECHUS.
Kamepwl. AgautuBabie Texnonoruu (3D-npuntepst). [lonaTue o BUpTyanbHOM
pPEaNbHOCTH U JONOJHEHHOMN peaJbHOCTH.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110
UH®OPMATHUKE (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJJHET'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE Ppe3yJbTaThl OTPaXKalOT TOTOBHOCTh U  CIHOCOOHOCTH
0o0y4Jaronmxcsi pyKoBOJACTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEH
JUYHOCTH, CHUCTEMOHN IIEHHOCTHBIX OpHUEHTAIlMN, TMO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM LIEHHOCTSM POCCHICKOTO
o0111ecTBa, paclIupeHue )KU3HEHHOTO OMbITA U OTbITA ACSTEIHLHOCTU B MPOIIECCEe
peanu3alyd CpeJICTBaMHU Y4eOHOro TMpeJAMeTa OCHOBHBIX HAaINpaBlICeHUN
BOCIIUTATEIBHOU IE€ATEIbHOCTH.

B pesynpraTe u3ydeHuss MHDOPMATUKH HAa YPOBHE CpPEIHEro OOIEro
o0Opa3zoBaHus y o0y4Jaromerocst 0yayT copMUPOBaHBI CICAYIONINE TUIYHOCTHBIC
pe3yNbTaThL:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHa M TPABOMOPSAKA,  COOJIOJIEHWE  OCHOBOIMOJATAIOIIMX  HOPM
UH(OPMAITMOHHOTO TpaBa U HHHOPMAITMOHHON OE30MaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITH HUJCOJIOTUM OKCTPEMHU3MA, HAIMOHAIM3Ma,
KCeHO(OOUM, TUCKPUMHUHALIMU TIO COIHAIBHBIM, PEJIUTHO3HBIM, PaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTUYECKOTO BOCTIUTAHUS:

LIEHHOCTHOE OTHOILLIEHWE K HWCTOPUYECKOMY HACIEIUI0, IOCTHKEHUSAM
Poccun B Hayke, HCKYCCTBE, TEXHOJIOTUSX, TOHUMaHKUE 3HaueHUsI THHOPMATUKHU
KaK HayKH B )KM3HU COBPEMEHHOTO OOIIECTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
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CIIOCOOHOCTh OLICHMBATh CUTYALMIO U MPUHUMATH OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHET;

4) 3cTeTHYeCKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas JCTETHKY HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATh PA3IMYHBIE BUIBI HUCKYCCTBA, B TOM YHCIIC
OCHOBAHHOT'O HA KCIOJIb30BaHUU MH(DPOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH  3/I0pOBOro M  Oe3omacHOro oOpa3a  KU3HH,
OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBbIO, B TOM YHUCJIE 3a CYET
coOMoieHus TpeOOBaHUI 0e3omacHo AKCILTyaTaLNH CPEICTB
MH(POPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOM JE€ATEIbHOCTH TE€XHOJIOTMYECKOW M COLMAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTD WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIbHO BBIMOJHATH TAKyIO J€ATEIbHOCTD;

uHTEpeC K cdepam npodecCHOHANbHONU JESTEIBHOCTU, CBA3aHHBIM C
UH(OPMATUKOHN, MPOrpaMMHUPOBAHUEM W MH(POPMAIMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JIOCTUKEHUSAX HAYKH MHPOPMATUKH U HAYUYHO-TEXHUYECKOTO
nporpecca, yMeHHE COBEpIIaTh OCO3HaHHBIA BBIOOp Oyaymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TUTAHbL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U MyTel uX
penieHusi, B TOM YHCIE€ C Y4YETOM BO3MOXKHOCTEH HWH(POpPMaMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKH, JOCTHXKEHHUSIM HAy4YHO-TEXHHYECKOIO Iporpecca u
OOIIIECTBEHHON TMPAKTUKH, 3a CUET TMOHUMAHUA POJH WHGOPMAIMOHHBIX
pecypcoB, MH(POPMAITMOHHBIX MPOILECCOB U MH(POPMAIMOHHBIX TEXHOJIOTHMA B
ycloBusx 1udpoBoil Tpanchopmanmu MHOTHX chep KU3HH COBPEMEHHOTO
00111eCTBa;

OCO3HAaHHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIISATh
IPOEKTHYIO U UCCIIEOBATENbCKYIO ACSATENbHOCTh HHIMBUIYAIBHO U B TPYIIIIE.

B npornecce n1ocTH)eHU TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MTPOTrPaMMBI
no wuHboOpMaTHUKE Yy OOYYalOLIMXCS COBEPIICHCTBYETCS AMOIIMOHABHBIN
UHTEJIEKT, MpeAnoaraouii chopMHUpOBAHHOCTH:
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CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAaThCS K
HMOILIMOHAIBHBIM U3MEHEHUSAM U TIPOSBIISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIIOYAIOIIEW CTPEMIICHUE K JOCTHKEHUIO LIEIN
U yCIIEXY, OITUMU3M, THULIUATUBHOCTh, YMEHHE JI€HCTBOBATH, HCXOMs U3 CBOUX
BO3MOKHOCTECH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAJIBHOE
COCTOSIHHE JPYIMX, YYMTBIBATH €0 IPHU OCYIIECTBICHUM KOMMYHUKAIIUH,
CIIOCOOHOCTB K COYYBCTBHIO M COIIEPEKNBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPauWBATH
OTHOIIICHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATHI

B pesynbraTe u3yueHuss MHPOPMATUKM HA YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanust y oOyuvaromerocss OyayT CQHOPMHPOBAaHbI METANPEIMETHBIE
pe3yJabTaThl, OTPAKEHHBIC B YHUBEPCAIBHBIX YUCOHBIX JEUCTBUSX, & UMEHHO —
MO3HAaBaTEJIbHbIC YHUBEpPCAJIbHbIC Yy4eOHbIC JEHUCTBUSI, KOMMYHUKATHUBHBIC
YHUBEpPCAIbHBIC YUEOHBIE NEUCTBUSA, PETYISTUBHBIE YHUBEpCAIbHBIE YueOHbIE
NENUCTBUS, COBMECTHAS JEATEIbHOCTbD.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSATENbHO  (OpMyNIUpOBaTh M aKTyaIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK MM OCHOBAHMS ISl CPAaBHCHUS,
KJ1accupukanuu u 0000IIeHHUS;

OTPENEINIATh IEN ACSITEIbHOCTH, 3a/laBaTh MapaMeTpPbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBISBJISIT 3aKOHOMEPHOCTH U TMPOTUBOPEUYUST B paccMaTPUBAEMbBIX
SIBJICHUSX

pa3pabarbiBaTh IJIAH PEIICHUS TPOOJIEMbI ¢ YUETOM aHaIU3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAJIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OILIEHUBATh COOTBETCTBUE
pEe3yJbTaTOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN 1€ TENHHOCTH;

KOOPJIMHUPOBAaTh U BBIMOJHATH pabOTy B YCIOBHUSX PEAIBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJICM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE JeiiCTBUA:

BJIAJETh  HaBBIKAMH  Y4€OHO-HCCIIEIOBATEIBCKOW W MPOCKTHOMU
NeATeIbHOCTH, HAaBBIKAMU pa3pelieHus mpooiieM, CHoCOOHOCThIO U TOTOBHOCTBIO
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K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peIIeHUs MPaKTUYECKUX 3ajad,
MIPUMEHEHHUIO PA3INIHBIX METOIOB MTO3HAHNUS,

OCYIIIECTBIISATh PA3JHYHBIE BUIBI JEATEILHOCTH IO TIOJYYCHHIO HOBOTO
3HAHWS, €T0 MHTEPIIPETAIlNH, MPEOOPa30BAHUIO0 U TPUMEHEHHUIO B PA3TUIHBIX
y4eOHBIX CUTYyallUsiX, B TOM YHUCJE MPU CO3JaHUU YUYEOHBIX U COIMATBHBIX
IPOEKTOB;

dbopMHpOBaTH  HAY4YHBIM  TUN  MBIIUIEHUS,  BIAJAETh  HAy4YHOMU
TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUIMHU U METOJIAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJayl B 00pa30BaTEIbHOU
NEeSATEIBHOCTH U AKUBHEHHBIX CUTYaIIUSIX;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIM3WpPOBATh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOIUTh apTyMEHTHI IS JT0Ka3aTeIhCTBA
CBOMX YTBEP)KICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHN PEIIICHHUS,

aHATM3UPOBATh TIOJYyYCHHBIE B XOJIC PEIICHHs 3aJa4d pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH W3MEHCHUC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

OCYIIECTBJIATH IEJICHANPABICHHBIN MTOUCK MEPEHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOPECCUOHAIBHYIO CPEy;

yYMETh NMEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JacTH
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI M 33/1a49H, JOMTYCKAIOIINE aIbTePHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopmanmeii:

BJIQJICTh HABBIKAMM TIOJNyYCHHs] WH(GOPMAIIMH W3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJILHO OCYIIECTBISATh TOWCK, aHAIW3, CHCTEMAaTH3aIlui0 M
WHTEPIPETANNIO NHPOPMAINH PA3INIHBIX BUIOB U (GOPM MPEACTABICHMUS;

co3JaBaTh TEKCThI B pa3IMYHBIX (QopMarax C y4ETOM Ha3HAYCHHS
uHboOpMaIlM W 1EJICBOM ayJAUTOPUH, BBIOMpas ONTUMAIbHYIO (opmy
IIPE/ICTABIICHUS U BU3yaJIU3alliy;

OIICHUBATh JJOCTOBEPHOCTh, JISTUTUMHOCTH HH(GOPMAIIHH, €€ COOTBETCTBUE
IPABOBBIM U MOPAIBHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAI[TMOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3a7a9 ¢ COOJIFoACHUEM TPeOOBAaHWM SPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCpPE)KCHHS, TIPABOBBIX M OJTHYCCKHUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

BJIaJCTh HaBBIKAMU  pACIIO3HABAHUS MW 3alUTBl  WHGOpMAIUH,
UH(GOPMAIMOHHON O€30aCHOCTH JIMYHOCTH.
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KoMMyHuKaTUBHBIE YHHBEpPCAIbHbIE y4eOHbIE 1eHCTBUSA

1) oOmenue:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX chepax KU3HHU;

pacrio3HaBaTh HEBEpOAIbHBIE CPEJCTBA OOIICHUS, MOHUMATH 3HAYCHUE
COITMAJILHBIX 3HAKOB, PACIO3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTYaIlMd U
CMATYaTh KOH(IUKTHI;

BJIQJIETh Pa3IMYHBIMA  CHOcOOaMH  OOIIEHMS U  B3aWMOJICHCTBUS,
apTYMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMSATYaTh KOH(JIMKTHBIE CUTYaIIUH;

Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA AeSiTeJIbHOCTD:

IMOHUMATh U UCMOJIb30BaTh MMPEUMYIIIECTBA KOMAHJIHON U HHANBUAYAJIBHON
padoTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JCHCTBHUM € yu€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YWICHA KOJIJIEKTUBA;

MPUHUMATh [EJIHM COBMECTHOM JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO MX JIOCTHXKEHHUIO: COCTABIATH IUJIAH JICWCTBUIMA,
pacrpenensaTb pojid ¢ y4éTOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PE3yJbTaThbl
COBMECTHOM paboThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M Ka)XJOTO yYacTHHUKAa KOMaHIbI B
0OIIMIA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npejaraTb HOBBIE MPOEKTHI, OIEHMBATh MJACH C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEICHUE B PA3JIUYHBIX
CUTYyaIUsIX, IPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh HMHUIIMATUBHBIM.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBIISATh MO3HABATENbHYIO AESITEIIbHOCTD, BHISBIIATh
po0JIeMbl, CTaBUTh U (DOPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIHHOM
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs Opo0ieMbl € y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMK1 y4eOHOTro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

Jenath ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILLICHNUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO LIUPOKOW SPYAMIIMHU B
pPa3HbIX O0JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOW 0Opa30BaTENIbHBIA U
KyJbTYPHBIN YPOBEHB.
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2) CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTHUBHI B ACATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BIIQ/JICTh HAaBBIKAMHM TIO3HABATENIbHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB U
OCHOBaHU, UCIIOJIb30BaTh NMPUEMBI peIEKCUU sl OLICHKU CUTYalluH, BbIOOpa
BEPHOT'O PELIECHUS;

OLICHMBATh PUCKH ¥ CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTHMBBI M apryMEHThl JIPYIMX IpU aHAJIU3€ pPE3yJIbTATOB
NESATEIBHOCTH.

3) npuHATHSA ce0s U APYTHUX:

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M ApPryMEHTBHl JIPYTHX IPU AHAIM3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYIMX HA OIIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

B mpouecce n3yuenus kypca MHQOpMATUKH yrayOJa€HHOro ypoBHA ¢ 10
Knacce OO0yyarouuMucs OyayT JIOCTUTHYTHI —CIEAYIOLIUE MpeaMETHbIE
pe3yNbTaTHI:

BJIQJICHUE TIPEACTABICHUSAMU O POJIM MH(OpPMAIMU U CBS3aHHBIX C HEU
IPOIICCCOB B TMPHUPOJE, TEXHHKE W OOIIECTBE, MOHATUIMHU «HHMOpMAIIH,
«MH(GOPMAIIMOHHBIN  MPOIECCH», «CHCTEMa», «KOMIIOHEHTBl  CHUCTEMBDY,
«cucTeMHbIl 3hPexT», «uHOOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHU;

BIIQJICHHE METOAaMH Toucka WHpopManuu B cetn MHTepHeT, ymeHue
KPUTHYECKH OIEHUBATh MH(POPMAIIHIO, TTOTYICHHYIO U3 ceTH VIHTepHET;

YMEHUE XapaKTepU30BaTh OOJBIINE JaHHBIC, NPHUBOJWTH IPUMEPHI
MCTOYHWKOB WX TIOJYYCHHWs] W HANpPaBJICHUS HWCIOJIL30BAaHMS, YyMEHHUE
KJIacCU(UIIMPOBATh OCHOBHBIC 3aJaud aHalv3a MaHHBIX (TPOTHO3WPOBAHHE,
KiIaccupuKanus, — KIacTepu3alus,  aHalu3  OTKIOHEHWH),  TOHHUMAaTh
MOCIIEZIOBATEILHOCTh DEIICHUST 3ajad aHajiu3a JaHHBIX: COOp TEePBUYHBIX
JAHHBIX, OYMCTKA M OIIEHKa KauyecTBa JAHHBIX, BBHIOOP W/WUIU TOCTPOCHUE
MOJIeNI, TpeoOpa3oBaHUE JAHHBIX, BHU3yalu3allusl JaHHBIX, WHTEPIpPETaIUs
pE3yNbTaTOB;

MOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOWIBHBIX KOMITBIOTEPOB, TEHICHITUI
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUC HaBBIKAMU Pa0bOTHI C ONEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMHU
BUJAMH TPOTPAMMHOTO OOECHEYeHHUs MJiA pEIIeHUus Y4YeOHBIX 3a1ad IIo
BBIOpAaHHOM CHeIUaNN3alnu;
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HaJU4Me TMPEACTaBICHU O KOMIIBIOTEPHBIX CETSIX W HUX pOJIA B
COBPEMEHHOM MUpPE, 0 0a30BBIX MPUHIIMIIAX OPTaHU3AIUH U (PYHKIIMOHUPOBAHUS
KOMIIBIOTEPHBIX ~ ceTed, 00  o0mmMX  mpuHIUNAX  pa3paboTKu U
(YHKIIMOHUPOBAHUS WHTEPHET-TIPUIIOKEHUH;

NOHUMaHUEe yrpo3 HWHGOPMAIIMOHHONW O€30MaCHOCTH, HCIOIb30BaHUE
METOJIOB M CPEACTB MPOTHUBOJACUCTBUS STUM Yrpo3aM, COOIIOACHUE Mep
0e30MacHOCTH, MPeI0TBpAIIAIONIUX HE3aKOHHOE pacnpocTpaHeHue
NEPCOHANILHBIX JAHHBIX, COOJIIO/IeHNEe TPeOOBaHUI TEXHUKH O€30MACHOCTH H
TUTHEHBI MPU pabOTe ¢ KOMIIBIOTEPAMH U APYTUMH KOMIIOHEHTaMU ITU(POBOTO
OKPYXXEHHUs, TOHMMAaHHE IPABOBbIX OCHOB HCIIOJIb30BAHUSI KOMITBIOTEPHBIX
nmporpamm, 0a3 TaHHBIX U padOTHI B ceTH MHTEpHET;

MMOHUMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALMH Pa3IMYHBIX BHUJIOB
nH(popManuu, yMEHHUE ONPEesATh HHPOPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpauuecKux M 3BYKOBBIX JAHHBIX MPU 33JaHHBIX MTapaMeTpax IUCKPETU3aluH,
YMEHHUE OIpPEAeNATh CPEIHIOK CKOPOCTh IE€peAauyd JAaHHBIX, OLICHHBATh
M3MEHEHUE BPEMEHHU Mepefaud MpU U3MEHEHUH WH(GOPMAIMOHHOIO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHUE HUCII0IB30BATh PU PELICHUH 33/1a4 CBOMCTBA ITO3ULIMOHHOM 3aIHCH
4HUCeN, aJIropuTMa IOCTPOCHMS 3allMCH 4YHUCJIA B IO3UIMOHHOM CHCTEME
CUMCIICHHsS C 3aJaHHBIM OCHOBAHMEM M IIOCTPOCHHsI 4YHUCIa IO CTPOKE,
coJepXKallled 3amuch 3TOr0 YWCiIa B IO3UIMOHHOM CHCTEME CUHCIEHUS C
3aJJaHHBIM OCHOBAaHUEM, YMEHHUE BBIIOJHATh apu(PMETUUYECKUE OMNEpaluu B
NO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBINOIHATH TPEOOpa30BaHus JIOTHYECKUX BBIPAXKEHUM, UCTIOJIb3YS
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOMUTH JIOTMUECKOE BBIpAXKEHHE B
JTU3bIOHKTUBHOW U KOHBIOHKTHBHOM HOPMAJIbHBIX (opMax IO 3aJaHHOU
Ta0JMlle HMCTHUHHOCTH, HCCIEN0BaTh 00JIaCTh HMCTUHHOCTU BBICKA3bIBaHUS,
CoZiepKallero MepeMeHHbIE, pPEellaTh HECIOXHbIE JIOTUYECKHE YpaBHEHUS U
CHUCTEMBI YPaBHECHU;

NOHUMaHUE 0a30BbIX AJTOPUTMOB OOpPAOOTKM YHCIOBOM W TEKCTOBOMU
uHpopMaluu (3amuch YKUCell B MO3UIIMOHHONW CUCTEME CUMCIICHUS, HaX0XK/IEHUE
BCEX MPOCTHIX YMCEN B 3aJlaHHOM JMarna3oHe, o0paboTKa MHOropa3psiIHbIX
LENBIX YHCEJ, aHAJIU3 CUMBOJBHBIX CTPOK M JAPYIHMX), aJITOPUTMOB IIOMCKA U
COPTHUPOBKH, YMEHHME ONPEIENSITh CIOKHOCTh HM3Y4aeMbIX B Kypce 0a30BBIX
QIrOPUTMOB (CYMMHUpPOBAHHME 3JIEMEHTOB MacCHBa, COPTHPOBKA MacCHBA,
nepeOOpHbIE AITOPUTMBI, TBOMYHBIN OUCK) U IPUBOIUTH TPUMEPHI HECKOJIBKUX
aJITOPUTMOB PA3HOU CIIOKHOCTH JJIs PEIIEHUS OJHOW 3a/1a4u;

BJIa/ICHUE YHUBEPCAIBHBIM SI3bIKOM MIPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O 0a30BBIX THIIAX JAHHBIX H
CTPYKTypax JIaHHbIX, YMEHHUE UCIO0JIb30BaTh OCHOBHbBIC YIPABIISIOLIUE
KOHCTPYKI[MH, YMEHUE OCYUIECTBIISATh aHAIN3 MPEAJIOKEHHOW MPOrpamMMbl:
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ONPENICIIATh PE3YJAbTaThl pA0OTHI MPOrPAMMBI IPH 33JIaHHBIX UCXOIHBIX JAHHBIX,
ONPENIEIIATh, TPU KAKUX UCXOJHBIX JAHHBIX BO3MOXHO IMOJIYYECHHE YKa3aHHBIX
pe3yJbTaTOB, BBISBIISITH JaHHBIE, KOTOPHIE MOTYT MPUBECTU K OLIMOKE B padboTe
MpOrpaMMbl, (POPMYITUPOBATH MPEIJIOKEHUS MO YIYUIICHHUIO MPOTrPAMMHOIO
KOJa;

YMEHHUE CO3/7]aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JEMOHCTPALIUOHHBIE ~ MaTepualibl C  HKCIOJb30BAHUEM  BO3MOKHOCTEH
COBPEMEHHBIX ITPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE  HUCIOJb30BaTh  OJEKTPOHHBbIE  TAOMUIBI U1 aHAJK3a,
Ipe/CTaBlIeHUus U 00paOOTKU JTaHHBIX (BKJIIOYasi BEIYMCIEHUE CYMMBI, CPETHETO
apu(MeTUYeCKOoro, HauWOONBIIETO W HAUMEHBIIETO 3HAYEHUH, pelIeHne
ypaBHEHUH, BHIOOP ONTUMAILHOTO PEIICHHUs], TOA00P JIMHUK TPEHa, PEIICHUe
3a/1a4 MPOTHO3UPOBAHUS).

B mpouecce n3yuenusi kypca MHPpOpMaTUKH yriayOa€éHHOTO ypoBHS 6 11
Knacce oOydaromuMucs OyAyT JOCTUTHYTBHI —CIIEAYIOINIME IPEIMETHbIE
pe3yNbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JEKOIUPOBaHUE cOoOUIeHUH (Tpe(UKCHbIE KOJbl), UCIOIb30BaTh MPOCTEHIINE
KOJIbI, KOTOPBIE TTO3BOJISIIOT OOHAPYKUBATH U UCIIPABJISTH OITMOKH MU Mepeade
JAHHBIX, CTPOUTH KOJI, 00ECTICUNBAIONUN HAMMEHBIIIYIO BOBMOXKHYIO CPETHIOI0
JUIMHY COOOIIEHUSI TIPU M3BECTHOM YacTOTE€ CUMBOJIOB, MOSICHSATH NMPUHIIUIIBI
PabOThI MPOCTHIX AJITOPUTMOB CHKATHSI IAHHBIX;

yYMEHHE pelliaTh aITOPUTMHUYECKHUE 3a]]a4H, CBSI3aHHBIE C aHAJIM30M I'padoB
(3aaun  MOCTPOEHUS ONTHUMAJIBHOTO IMYTH MEXAy BepliMHaMu Trpada,
OTNpENENICHUs]  KOJWMYECTBA  Pa3IMYHBIX  MyTed  MEXIy  BEpIIMHAMHU
OpPUEHTHUPOBAHHOTIO ALMKINYECKOro rpada), yMEHUE UCIOJIb30BaTh 1€PEBbS MIPU
aHaJIM3€ W TMOCTPOCHUHM KOJOB U JUJISl TMPEACTABICHHUS apUPMETHUECKUX
BBIpQXKEHUN, MPU PEIICHUU 3aJay MOUCKA W COPTUPOBKU, YMEHHUE CTPOUTH
JIEPEBO WIPhl MO 3aJaHHOMY aJTOPUTMY, pa3padaThiBaTh U OOOCHOBBLIBATH
BBIUTPBILIHYIO CTPATETUIO UTPBIL;

yMEHHUE pa3pabaThiBaTh U PEAIM30BBIBATH B BHJIE NPOrpaMM 0a30BbIe
aJITOPUTMBI, YMEHHE UCIIOJIb30BaTh B MPOrpaMMax JaHHbIEC PA3JIUYHBIX THIIOB C
y4€TOM OTrpaHUYEHUN Ha JUaIa30H UX BO3MOXKHBIX 3HAYEHUN, TPUMEHSTH MPH
pEelIeHUN 3a7ad CTPYKTYPhl JAaHHBIX (CIHUCKH, CJIOBApH, CTEKH, OYEPE.H,
JIEpEBhsI), UCIOJIB30BAaTh 0a30BbIE OMNEpaIiili CO CTPYKTypamMu JaHHBIX,
MPUMEHSATh CTaHJAPTHBIE W COOCTBEHHBIC MOANPOrPaMMBI T 0OpabOTKH
YUCJIOBBIX JaHHBIX W CHMBOJIBHBIX CTPOK, HCIIOJB30BaTh NPHU pa3padoTKe
nmporpaMM OMOJIMOTEKH MOJNPOTPaMM, 3HaTh (PYHKIIMOHAIBHBIE BO3MOKHOCTH
MHCTPYMEHTAJIbHBIX CPEJICTB Cpellbl pa3pabOTKH, YMEHHE MCIOJIb30BaTh
CpelcTBa OTJIAJKKM MporpaMM B Cpele MNpOrpaMMHpPOBaHUSA, YMEHHE
JTIOKYMEHTHPOBATh IPOTPaAMMBbI;
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YMEHHE CO371aBaTh BEO-CTPAHHULIBI;

BJIaJICHUE OCHOBHBIMHU CBEICHUSIMH O 0a3ax JaHHbIX, UX CTPYKType,
CpencTBax co3laHuss W pabOThl ¢ HUMH, YMEHHUE HCIIOIh30BAaTh TaOIMYHBIE
(penstnoHHBIC) 0a3bI TAHHBIX (COCTABIISATH 3AMPOCHI B 0a3aX JaHHBIX, BHITTOHSTH
COPTHPOBKY U IMOUCK 3amrcei B 0a3e JaHHBIX, HAMOJIHATH pa3paboTaHHYO 0azy
JAHHBIX ) U CIIPABOYHBIC CUCTEMBI,

YMEHHUE HCMOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUUECKUE MOJEIN IS
aHajgu3a OOBEKTOB U IIPOIECCOB: (HOPMYJIHMPOBATH IEIb MOJICTUPOBAHUS,
BBITIOJTHATh aHAJIU3 PE3yJIbTAaTOB, IIOJYYEHHBIX B XOJE€ MOJICTUPOBAHUS,
OIICHHUBAaTh COOTBETCTBHE MOJICIH MOJEIUPYEMOMY OOBEKTY WM IIpOIlecCy,
MPEJCTABIIATH PE3YJIbTaThl MOJICTUPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OpPraHU30BbIBATH JUYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C
WCTIOJb30BAaHUEM Pa3JIMUHBIX CPEACTB LU(PPOBBIX TEXHOJOTUM, MOHUMAHHE
BO3MOXXHOCTEH HHUQPPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HUMPOBBIX
00pa3oBaTEIbHBIX CEPBUCOB,;

MMOHMMAaHUE OCHOBHBIX MPUHIIUTIOB pa0OThI, BO3MOKHOCTEU U OTpaHUYCHUS
MIPUMEHEHUSI TEXHOJIOTUM UCKYCCTBEHHOI'O MHTEJIEKTA B Pa3IUYHBIX 00JIaCTSX,
HAJIMYKUE TPEJICTABICHUNA O KPyre peliaeMbIX 3aJlad MAIIUHHOTO OOy4YeHHUs
(pacmio3HaBaHwus, Kiaccupukanuu — u IPOTHO3UPOBAHMS) HaJIN4ue
npeacTaBlieHuid 00 MCHOJIb30BaHUM HUH(POPMAIMOHHBIX TEXHOJOTHH B
pazIUYHBIX TIpodeccuoHaIbHBIX chepax.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3/ie/ioB U TeM KosimuecrBo yacos JyekTpoHHbIe (HU(PPOBBIE)
n/n | NmporpamMmbl Bcero Koutposbmbie | TIpakTudeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznea 1. llndpoBasi rpaMOTHOCTH
11 Komnbrorep - yHuBepcanbHOE 4 bubnuorexa [JOK
' YCTPOMCTBO 00OPabOTKHU JaHHBIX https://m.edsoo.ru/af8b25f4
bu6mmoreka [IOK
12 Hporpammrioe odecnieucrue 4 https://m.edsoo.ru/af8b25f4
bubmuoreka [JOK
13 Kowmriblorephie ceti S https://m.edso00.ru/f47857e0
bu6mmoreka [JOK
14 nu
HOpMALHOHHAA Oe30MACHOCTE 3 2 https://m.edsoo.ru/af8b25f4
Wroro mo paszneny 16
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
21 [Ipencrasnenue nHpopmanuy B 14 ) bubmuorexa [IOK
' KOMIIBIOTEPE https://m.edsoo.ru/af8b25f4
bu6mmoreka [JOK
2.2
OcroBe! anreOppi J1oruiH 10 1 https://m.edsoo.ru/af8b25f4
bu6mmorexa [ITOK
2. K
3 OMIILIOTCPHAS ApHpMETHKA S 1 https://m.edsoo.ru/af8b25f4
Uroro mo pazneny 29

23



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

Pa3nea 3. AnropuTmMbl M1 IPpOrpaMMHUpPOBaHue

3.1 BBenenue B mporpamMmmupoBaHue 13 0.5 bubmorexa LIOK
' A porp P ' https://m.edsoo.ru/f47857e0
bubmuoreka [JOK
3.2 BcnomorarenbHbIe anropuTMBI 8 2 https://m.edsoo.ru/f47857e0
bu6mmoreka [IOK
3.3 ‘luceHHbIC METOAEL 4 3 https://m.edso0.ru/f47857e0
3.4 ANTOpUTMBI 00pabOTKH 3 1 bubnunoreka [JOK
' CHUMBOJILHBIX JaHHBIX https://m.edsoo.ru/f47857e0
bubmuoreka [JOK
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 8 35 https://m.edsoo.ru/fA7857e0
Uroro no pazaeny 36

Paznen 4. UndopmaunoHHbie TEXHOJIOTUH

bu6mmoreka [JOK
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 4 25 httos://m.edsoo.ru/af8b25f4
bu6mmoreka [JOK
4.2 AHAIK3 JAHHbX 8 3 https://m.edsoo.ru/af8b25f4
Uroro no pazaeny 12
PesepBHOE Bpems 9
OBIIEE KOJIMYECTBO YACOB I1O 102 0 218
ITPOI'PAMME '
11 KJIACC
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https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

KonuyecTBo yacos
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
KonTposabHubie IpakTuyeckue
n/m | mporpaMmmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3znea 1. Teopernueckue 0CHOBBI MH()OPMATHKH
11 WNudopmanus u nHGopMamoHHbIE 10 25 bubnuorexa [JOK
' IPOLECCHI ' https://m.edso0.ru/af8h25f4
bu6mmoreka [IOK
12 Monesmposarie 8 2 https://m.edsoo.ru/f47857€e0
Hroro no pasneny 18
Pa3nea 2. AnropuTmMbl 1 IPOrpaMMHpPOBaHHUE
bu6mmoreka [IOK
21 IICMEHTI TEOPHIt AITOPHTMOB 6 1 https://m.edso0.ru/f47857e0
bu6mmoreka [JOK
22 AJITOPHTMSI 1 CTPYKTYPI AGHHEIX 28 10 https://m.edso0.ru/f47857e0
OcHOBBI 00BEKTHO- Eub 1OK
noJInoTEKA
2.
3 OPHEHTHPOBARHOTO 16 4.5 https://m.edso00.ru/f47857e0
MIPOrpaMMHUPOBAHHUS
Hroro mo pazaeny 50
Paznen 3. UndopmaumoHHbIe TEXHOJIOTUH
31 KomMmnberotepHo-MaTeMaTHUECKOE 3 ) bubnnorexa [JOK
' MOJEIUPOBAHNE https://m.edsoo.ru/f47857¢e0
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https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

bubmuoreka [JOK

3.2 basbl naHHbIX 10 4 https://m.edsoo.ru/f47857¢0
. bu6mmoreka [JOK
3.3 Beb-caiii: 14 4 https://m.edsoo.ru/f47857e0
bu6mmoreka [JOK
3.4 Komms1orepras rpaguxa 8 3.5 https://m.edsoo.ru/f47857e0
bu6mmoreka [IOK
3.5 3D-monennposanue 8 3 https://m.edsoo.ru/f47857e0
Hroro no pazneny 48
PesepBHoe Bpems 20
OBILIEE KOJIMYECTBO YACOB I10
136 36.5

I[TPOTPAMME
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https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB Jlata JJIeKTPOHHbIE
Nen/m | Tema ypoka uHAPOBbIE
Bcero KourtpoibHbie | IpakTnyeckme | H3Y1CHUH R 63)a[;03aTenLHLIe
padoThI padoThI pecypebi
TpeboBaHMs TEXHUKH
0€30I1aCHOCTH U TUTHEHBI TIPU
a00Te C KOMIIBIOTEPAMH U
P p https://m.edsoo.ru/820e7al
1. JAPYTHUMH KOMIIOHCHTAMH 1 9
U(GPOBOTO OKPYKEHHS. B
[TpuHIUIBEl pabOTHI KOMITBIOTEPOB
1 KOMITBIOTEPHBIX CHCTEM.
https://cloud.mail.ru/pub
OOMeH JaHHBIMU C ITOMOIIBIO lic/RBvW/no4C2aYZj?
2. mH. KOHTpOoIepsl BHEITHUX 1 weblink=RBvW/no4C2a
YCTPOMCTB. YZj
https://py.t-ch.ru/10-
klass-urok-4-
3 ABTOMAaTHYECKOE BBITIOJHEHNE 1 avtomaticheskoe-
' IIPOrPaMMBI IIPOIIECCOPOM vypolnenie-programmy-
proczessorom/
OmnepaTuBHas1, TOCTOSIHHAS U https://kpolyakov.spb.ru/
4, JOJTOBPEMECHHAS TIAMSITh. 1 school/probook/slides.ht

KoHnTpomieps! BHEIIHUX

m
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https://m.edsoo.ru/820e7a19
https://m.edsoo.ru/820e7a19
https://cloud.mail.ru/public/RBvW/no4C2aYZj?weblink=RBvW/no4C2aYZj
https://cloud.mail.ru/public/RBvW/no4C2aYZj?weblink=RBvW/no4C2aYZj
https://cloud.mail.ru/public/RBvW/no4C2aYZj?weblink=RBvW/no4C2aYZj
https://cloud.mail.ru/public/RBvW/no4C2aYZj?weblink=RBvW/no4C2aYZj
https://py.t-ch.ru/10-klass-urok-4-avtomaticheskoe-vypolnenie-programmy-proczessorom/
https://py.t-ch.ru/10-klass-urok-4-avtomaticheskoe-vypolnenie-programmy-proczessorom/
https://py.t-ch.ru/10-klass-urok-4-avtomaticheskoe-vypolnenie-programmy-proczessorom/
https://py.t-ch.ru/10-klass-urok-4-avtomaticheskoe-vypolnenie-programmy-proczessorom/
https://py.t-ch.ru/10-klass-urok-4-avtomaticheskoe-vypolnenie-programmy-proczessorom/
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm

ycTrpoucts. [Ipsamoint noctyn k
IIaMATH

CoBpeMeHHOE IPOrpaMMHOE
o0ecrieyeHrne KOMITbIOTEPOB,
KOMITBIOTEPHBIX CUCTEM H
MOOUJIBHBIX YCTPOICTB

https://kpolyakov.spb.ru/
school/probook/slides.ht
m

CucreMHO€ ITpOrpaMMHOE
obecrieyenue. OnepanoHHbIE
cucteMmbl. UHCTamI1Ms 1
JNEUHCTAJUTSIIHSI IIPOTPAMMHOTO
obOecreyeHus

https://kpolyakov.spb.ru/
school/probook/slides.ht
m

Yrunutel. [{paiBepsl yCTPOUCTB.
[TapannensHoE
IIPOrpaMMHUPOBAHHUE.

https://kpolyakov.spb.ru/
school/probook/slides.ht
m

®daiinoBbie cuctemsl. [IpuHIATIBI
pa3MeIIeHHs] 1 UMEHOBAHUS
(haiisioB B JJOJTOBPEMEHHOM
mamatd. 111aGa0HbI I OITMCAaHUS
rpyni ¢aitnos.
3akoHOaTeENLCTBO Poccuiickoi
denepanuu B 006JIaCTH
MPOTPaMMHOTO 00€CTICUeHUSI 1
JaHHBIX.

https://kpolyakov.spb.ru/
school/probook/slides.ht
m

HpI/IHL[I/IHBI MOCTPOCHUA U
armnapaTHbIC KOMIIOHCHTBI

https://kpolyakov.spb.ru/
school/probook/slides.ht
m
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https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm

KOMIIBIOTEpHBIX ceTell. CeTeBble
IIPOTOKOJIBI.

https://kpolyakov.spb.ru/
school/probook/slides.ht

10. Cetb Untepuer m
Pasnerneie [P-ce A TIONCETI C https://kpolyakov.spb.ru/
HU -CCTHU HA I1 TN .
A fl school/probook/slides.ht
11. TTOMOIITBI0 MACOK ITOJICETEH. m
CerteBoe aIMUHUCTPUPOBAHUE -
https://kpolyakov.spb.ru/
12 [MpakTrueckas padoTa mo school/probook/slides.ht
' aJpecaly B CETU m
Buae! 1eITeNbHOCTH B CETH https://kpolyakov.spb.ru/
13 Wnreprer. CepBucsl MHTEpHETA. school/probook/slides.ht
' TocyaapcTBEHHBIE DIIEKTPOHHBIE m
CEPBHCHI H YCITYTH.
Nudopmannonnas 6e30macHOCTb
BpenonocHbie mporpaMmHoe https://kpolyakov.spb.ru/
14 obecrieueHrne U MeTO bl OOPHOBI € school/probook/slides.ht

HUM.
[IpakTuyeckas pabora o Teme
"AHTUBHPYCHBIE TPOTrPaMMBbI"

m

29



https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm

OpFaHI/I3aI_II/I$I JIMYHOT'O apXuBa
uHpopmanuu. PesepBroe

https://kpolyakov.spb.ru/
school/probook/slides.ht

15. konupoBanue. [laponbHas 3ammuTa m

apXxuBa. -

[IudpoBaHue gaHHBIX

Auroput™ nmmdposanus RSA. https://kpolyakov.spb.ru/
16. Creranorpadwusi. school/probook/slides.ht

[pakTrueckas paboTa Mo Teme m

"[lludpoBanue 1aHHBIX"

WudopmanoHHbIe TPOIECCHI B

PUPOJIE, TEXHUKE U OOIIECTBE.

HenpepbIBHBIE B JUCKPETHBIE https://kpolyakov.spb.ru/
17, BEJIUYMHBI M CUTHAJIBI. school/probook/slides.ht

Heo06XxoauMocTh AUCKpETH3AINN m

uHbOpMaIIHH, peHa3HAYeHHON

JUTSL XpaHEHUs, TepeIadn 1

00paboTKH B IIU(POBBIX CHCTEMAX

BOMYHOE KOJUPOBaHUE.
IZ)[aBHOMepHBIj HpHepaBHOMepHBIe https://kpolyakov._s pb.ru/
school/probook/slides.ht

18. KoJibl. JlekomupoBanue m

COOOIIIEHNH, 3alUCAaHHBIX C —

MTOMOIIBI0 HEPABHOMEPHBIX KOJIOB

Ycnosue ®ano. [Toctpoenue https://kpolyakov.spb.ru/
19, OJTHO3HAYHO JIEKOIUPYEMBIX school/probook/slides.ht

KOJIOB C TIOMOIII0 niepeBa. ['pad
Aun. A. MapkoBa

m
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EnuHuis u3mepeHus KoJanyecTBa
uHpopmanuu. AnpaBUTHBIH

https://kpolyakov.spb.ru/
school/probook/slides.ht

20.
MOAXOJ K OLIEHKE KOJIUYECTBA m
nHpopmaruu
https://kpolyakov.spb.ru/
CHUCTEMBI CUUCIIEHUS ;
. school/probook/slides.ht
21. IlepeBon uncen u3 ogHOU m
CHCTEMBI CUUCIICHUS B IPYTYIO -
JlBOWMAS, BOCEMEpIHHAs 1 https://kpolyakov.spb.ru/
’ P school/probook/slides.ht
22. IIECTHAAIATCPUYHAS CHCTEMBI m
CUHMCIICHUS, CBS3b MEXKIy HUMHU -
JlBOWHAS, BOCEMEpIHHAs 1 https://kpolyakov.spb.ru/
’ P school/probook/slides.ht
23. HIECTHAALATEpUYHAsL CUCTEMBI m
CUMCIICHUS, CBS3b MEXKIy HUMHU -
ApHpMETIECK e OmepaIT B https://kpolyakov.spb.ru/
P pall school/probook/slides.ht
24. HO3UIIMOHHBIX CUCTEMAX m
CUHCIIEHUS =
Tpownunasi ypaBHOBEIIICHHAS https://kpolyakov.spb.ru/
o5 CHCTEMA CUHCIIEHUS school/probook/slides.ht

I[BOI/I‘{HO-,Z[GC}ITI/I‘-IHaH cucrema
CUHCIICHUA

m
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https://kpolyakov.spb.ru/
school/probook/slides.ht

26. KoaupoBanue TekcToB m
https://kpolyakov.spb.ru/
[IpakTruyeckas pabora o Teme .
" . school/probooki/slides.ht
27. Juckperu3anus rpaguaeckoi m
nHpopmarun" -
PactpoBoe konupoBanue
n3o0paxenuii . [[BeToBbie https://kpolyakov.spb.ru/
)8 Mmojenu. BektopHoe school/probook/slides.ht
' koupoBanue. ®opmatsl ¢aiios. m
TpéxmepHas rpaduxka.
®pakranpHas rpaduka.
K .0
Hggzp;?iiizﬁao 6;3?61 https://kpolyakov.spb.ru/
pMatt school/probook/slides.ht
29. 3BYKOBBIX JJAHHBIX MPHU 33JJaHHBIX m
4acTOTE JUCKPETU3ALUU U -
Pa3psAIHOCTH KOAUPOBAHMS
https://kpolyakov.spb.ru/
[IpakTudeckas pabota 1mo Teme -
. school/probook/slides.ht
30. "JluckpeTn3anus 3ByKOBOU m
uHpopmanuu" -
https://kpolyakov.spb.ru/
OcHOBBI aNITeOPBI JTOTHUKH. 3
school/probook/slides.ht
31. Jlornueckue oneparnuu. TaOmuiibt

UCTHUHHOCTHU

m
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Jlornueckue BbIpaKCHUS.
Jlornyeckue TOXKAECTBA.

https://kpolyakov.spb.ru/
school/probook/slides.ht

32. Jloka3aTenbCTBO JIOTHYSCKUX m
TOXJIECTB C ITIOMOILBIO TaOJIHUII -
HCTUHHOCTH
[MpakTrueckas padboTa 1o Teme https://kpolyakov.spb.ru/
33 «[TocTpoenue u aHaau3 TaOIIHIL school/probook/slides.ht
' UCTUHHOCTHU B TaOJIMYHOM m
IIPOLIECCOPE
https://kpolyakov.spb.ru/
34 Jlornueckue onepamnuu u school/probook/slides.ht
' orepaly HaJ MHOYKECTBAMH m
https://kpolyakov.spb.ru/
35 Jloruueckue onepamuu 1 school/probook/slides.ht
' OIepalliy HaJl MHOXKECTBAMHU m
https://kpolyakov.spb.ru/
3aKOoHBI AITeOPbI JIOTHKH. ;
school/probook/slides.ht
36. DOKBHMBaJICHTHBIE TPe0OPa30BaHUS m
JIOTHYECKUX BhIPAKCHUI -
https://kpolyakov.spb.ru/
37 Jlornueckue ypaBHEHHs U school/probook/slides.ht

CUCTEMBI YpaBHEHUM

m
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Jlornueckue (HyHKIHH.
3aBUCUMOCTE KOJIMUECTBA
BO3MOYHBIX JIOTHYECKUAX

https://kpolyakov.spb.ru/
school/probook/slides.ht

38. .

(GYHKIHH OT KOJHYECTBa m

aprymeHToB. [1oJHbIE CHCTEMBI

JIOTUYECKUX QYHKITUI

JIoruueckue dJIEMEHTHI B COCTaBE https://kpolyakov.spb.ru/
39, KOMIIBIOTEpA. school/probook/slides.ht

Tpurrep. Cymmarop. m

MHoropa3spsHbIiA CyMMAaTOp

ITocTpoeHHe cXeM Ha JTOTHYECKUX https://kpolyakov.spb.ru/

JJIEMEHTaX. 3aKCh JOTHYECKOIO .

B school/probook/slides.ht

40. BBIPAXKEHMS 110 JIOTUYECKOU m

cxeme. MUKpOCXeMBI 1 -

TEXHOJIOTHS MX MPOU3BOICTBA.

[peacraBineHne MENbIX YUCET B

aMATH KOMIIBIOTEpA. https://kpolyakov.spb.ru/
a1 OrpaHMYeHHOCTD JHAaINa30Ha school/probook/slides.ht

YKCeN IPH OTPaHUICHUN m

KOJIMYECTBA Pa3psIoB.

[TepenonHenune pa3psaaHONA CETKU

Be33HakoBbIC U 3HAKOBBIC https://kpolyakov.spb.ru/
4 TaHHBIE. 3HAKOBBIN OUT. school/probook/slides.ht

JIBOMYHBIN JTOMMOJHUTEIIBHBIN KOJI
OTPHUIATEIBHBIX YUCET

m
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[ToOGuTOBBIE TOTHUECKUE
onepauuu. Jlornueckui,

https://kpolyakov.spb.ru/
school/probook/slides.ht

43. . .
apu(METUUECKUA U IUKITHYCCKUI m
CIIBUTH
IInchpoBase ¢ noMOIbI0 https://kpolyakov._spb.ru/
. school/probook/slides.ht
44, MOOUTOBOM OTIepaIuu m
«uckiarovaromntee 1IN -
[IpencraBnenue U XxpaHeHUE B
E:EZZI;BI:{T{EXIO;;S:H. https://kpolyakov.spb.ru/
. school/probook/slides.ht
45, BrinonHenue onepanuii ¢ m
BCIIECTBCHHBIMH YHCJIaMH,
HAKOIUICHHE OIIMOOK MPH
BBIYMCICHUAX
https://kpolyakov.spb.ru/
46. Ananu3 anroputMoB. Mamaa school/probook/slides.ht
TrropuHra. m
Cpena mporpaMMHpPOBaHUS.
KEMI:'II/IJ'IEI_II/II:I u I/IHIT)epnpeTauH;I httDS://kDOIVakOV'.S bb.rw/
school/probook/slides.ht
47. nporpaMM. BuptyanbHbsie m
MamuHbl. THTerppoBaHHas -
cpena pa3paboTKH.
https://education.yandex.
48. MeToab1 OTNIAKU TTPOTpaMM ru/uchebnik/main
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Twurmsr NEPEMCHHBIX B A3BIKC

https://education.yandex.

49, ru/uchebnik/main
[IpOrpaMMUPOBAHUS
https://education.yandex.
50. O0paboTKa LebIX Ynce ru/uchebnik/main
https://education.yandex.
51. O0OpaboTKa BEIIECTBEHHBIX YUCEI ru/uchebnik/main
CorvaaliHELe H HCeRTOCV AL https://education.yandex.
JI HNHBIC U IICCB JIYdanuHBbI . .
52. - HOCLY ru/uchebnik/main
quca.
https://education.yandex.
53. BerBnenus. ClnoxHbIe yCIOBHUS ru/uchebnik/main
https://education.yandex.
54. L{uKItel ¢ ycnoBuem ru/uchebnik/main
[{uKJIBI IO IEPEMEHHOM. https://education.yandex.
55. B3anMo3amMeHseMOCTh Pa3IuYHbIX ru/uchebnik/main
BHUJIOB [IUKJIOB
OBaGoTKA HATYOATLHEX THCer ¢ https://education.yandex.
56. P P ru/uchebnik/main
HCIIOJIb30BAHUEM ITHKIIOB
57 HaxoxieHue Bcex mpoCcThIX 05 https://education.yandex.

YHCCJI B 3aJaHHOM AMaIia3oHe

ru/uchebnik/main
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[IpakTuyeckas pabora 1o Teme
«Pemenue 3a1a4 METOIOM
niepedopar»

58.

O06paboTKa JaHHBIX, XPAHALIUXCS

https://education.yandex.

ru/uchebnik/main

B (aitnax
https://education.yandex.

59. Pas0Ouenue 3amaun Ha roa3anayu ru/uchebnik/main

HCHOJ’ILSOB&HI/IG CTaH,HapTHOﬁ

ouo .

HHOfH;;;I;H 2221:;; https://education.yandex.
60. porp P ’ ru/uchebnik/main

TToaxmrouenne OUOINOTEK

MOAIIPOrpamMM CTOPOHHHUX

HpOI/I3BO,I[HTeHeI>'I

TToApOrpaMMEL (HPOLEAYPHI I https://education.yandex.
61. ApOrp poHeayp ru/uchebnik/main

ynxmm)

TToApOrpaMMEL (POLEAYPHI i https://education.yandex.
62. ApOTp poHeayp ru/uchebnik/main

ymxmm)

paxTiteckas paboTa 0o TeMe https://education.yandex.
63. P p ru/uchebnik

"PazpaboTka moamporpamm"
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Pexypcust. PexkypcuBHbIE 00BEKTHI

https://education.yandex.

64. (ppakraier). PekypcuBHbIe ru/uchebnik

poIeTyphl U PYHKITUH.

lpaKTHaecKas paboTa Io Tee https://education.yandex.
65. " P P " ru/uchebnik/main

PekypcuBHbBIC TOAMPOrpaMMbI

N OO https://education.yandex.
66. e PHHIL ru/uchebnik/main

MIOCTPOCHHMSI ITPOrPaMM

https://education.yandex.

67. UwrcrieHHbIC METOTBI ru/uchebnik/main

[TpakTHueckas padoTa Mo Teme https://education.yandex.
68. «YucneHHoe pemeHne ru/uchebnik/main

YPaBHEHHUI»

Hcrosp30Banue AUCKPETU3AINH B https://education.yandex.
69. AHCED i ru/uchebnik/main

BBIUUCIIUTEIILHBIX 3a/1a4ax

[IpakTuyeckas pabora o Teme https://education.yandex.
70. «ITonck Makcumyma (MUHUMYMA) ru/uchebnik/main

GyHKITUN

OOpaboTka CHUMBOJIBHBIX TAHHBIX.

Anroputmbl 00paboTKH https://education.yandex.
71. CUMBOJIBHBIX CTPOK: MOACYET ru/uchebnik/main

KOJIMYECTBA MOSBIICHUH CHMBOJIA
B CTPOKE. ATOPUTMBI 00pabOTKH
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CUMBOJIbHBIX CTPOK: pa30neHue
CTPOKH Ha CJIOBA MO MPOOETHHBIM
CHMBOJIAM

72.

AAropuT™Mbl 00paboTKH
CHMBOJIBHBIX CTPOK: TIOMCK
IIOACTPOKH BHYTPH JAHHOU
CTPOKH; 3aM€Ha HalJJICHHOM
MOJICTPOKH Ha JIPYT'YIO CTPOKY
IIpakTuyeckas pabora o Teme
"O6paboTka CTPOK ¢
WCTIOJIb30BaHUEM (DYHKITHIA
CTaH/IaPTHOW OMOIMOTEKH S3bIKA
MporpaMMUpoBaHus"

https://education.yandex.

ru/uchebnik/main

73.

I'eneparnus cioB B 3aJaHHOM
andasure

https://education.yandex.

ru/uchebnik/main

74.

MaccHBBI U ITOCHEN0BATENLHOCTH
gucen. [IpakTuyeckas padorta mo
TeMme "3arongeHne maccusa'

0.5

https://education.yandex.

ru/uchebnik/main

75.

JIMHEWHBIN MONCK 3aJJaHHOTO
3HAUCHMS B MACCHUBE.
[IpakTuueckas pabota 1mo Teme
"JIMHENHEIN ITIOUCK 3aJaHHOTO
3HaYeHHs B MaccuBe"

0.5

https://education.yandex.

ru/uchebnik/main

76.

[IpakTuueckas pabota 1mo Teme
"ITornck MUHUMAJILHOT'O

https://education.yandex.

ru/uchebnik/main
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(MakcUMaJIbHOTO0) AJIEMEHTAa B
YHUCJIOBOM MaccuBe"

CopTupoBKka 0ITHOMEPHOTO
maccuba. [Ipocteie MeTOIbI

https://education.yandex.

77. coptupoBkH. [IpakTnueckas 0.5 ru/uchebnik/main
pabota o Teme "IIpocTrie
METO/Ibl COPTUPOBKH Maccupa'
0 i 110 .
'OH:COW{TI;H:BEHI;ZI;BMaCCHBe https://education.yandex.
78, PP ' 0.5 ru/uchebnik/main
[IpakTnueckas padbota 1o Teme
" JIBOMYHBIN TTOUCK"
https://education.yandex.
79. JIByMepHBIC MAaCCUBBI (MATPHUIIBI) ru/uchebnik/main
https://education.yandex.
80. AJTOpUTMBI 00PaOOTKH MAaTPHI] ru/uchebnik/main
https://education.yandex.
81. Pemenue 3a1a4 aHamM3a TaHHBIX ru/uchebnik/main
https://education.yandex.
82. CpeacTBa TEKCTOBOTO MPOIIECCOpa ru/uchebnik/main
[IpakTuyeckas pabora o Teme https://education.yandex.
83. "BépcTka JOKYMEHTOB ¢ 1 ru/uchebnik/main

MaTeMaTHYeCKUMHU (HopMyIamm»
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[TpakTyeckas pabora

https://education.yandex.

84. «MHOTOCTpaHUYHBIC JOKYMEHTHI. ru/uchebnik/main

HNHcTpyMEeHTHI pelieH3UpOBaHUS»

OO0nayHbIe CEPBUCHI.

KonnexTuBHas pabora ¢ https://education.yandex.
85. nokymenTtamu. [Ipakruyeckas 0.5 ru/uchebnik/main

pabora o Teme "KosnexkruBHas

pabota ¢ fokymeHTamu"

AHATHS NAHHEX. BOMLIIe https://education.yandex.
86. A ' ru/uchebnik/main

JTaHHbIE.

https://education.yandex.

87. MaruHHOEe 00yUeHne ru/uchebnik/main

AHAIS NAHHEX ¢ HOMOMILIO https://education.yandex.
88. 8 B ru/uchebnik/main

AJIEKTPOHHBIX TaOJIHIL

[MpakTrueckas padboTa Mo Teme https://education.yandex.
89. "AHan3 JaHHBIX C TOMOIIBIO 1 ru/uchebnik/main

ANEKTPOHHBIX Tabnui"

[Toctpoenne rpagukoB QyHKIMA.

[MpakTrueckas padboTa Mo Teme https://education.yandex.
90. "Harssimnoe npecTaBiacHue 05 ru/uchebnik/main

pe3yJIbTaTOB CTATUCTUYECKOM
00pabOTKHU JaHHBIX B BHUJIC
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JUarpamMm CpeCTBaMH PEIaKTOpa
ANEKTPOHHBIX Ta0HII"

JInnuu tpenna. [Ipakruueckas

https://education.yandex.

91. pabota mo Teme "Ilonbop muHUM 0.5 ru/uchebnik/main
TpeHJ1a, IPOrHO3UpoBaHue"
[TonGop mapamerpa.
https://education.yandex.
92 [IpakTnueckas pabota 1o Teme 0.5 ] /pchebn'k /mc;.nya de
: . . u/u | |
"YucnaeHHoe peleHre ypaBHEHUH
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MoucK
HAWITYYIIEro PEIICHUs B )
3aﬂa§m yc};ogmx https://education.yandex.
93. ' ru/uchebnik/main
[IpakTnyeckast pabota 1o Teme 0.5 a
"Pemenue 3a1a4 oNTUMHU3AIIH C
MTOMOIIIBIO AJIEKTPOHHBIX TaOIHUI"
94. PesepBHOE Bpems
95. PesepBHOE Bpems
96. PeszepBHOe Bpemst
97. | PesepsHoe Bpems
og. | PesepmHoe Bpems
99. | PesepsHoe Bpems
100. | PesepBHoOe Bpems
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101. | PesepsHoe Bpems

102. | PesepBHOe Bpems

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

102

17
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11 KJIACC

Ne KoanyectBo yacoB Nata DJIEKTPOHHbIE
. Tema ypoka
uudposbie
n/n Bceero | Kourponbnbie HpakTuyeckue | M3YICHUHA
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 KomnyectBo napopMannu 1
2 ANTOPUTMEBI CKaTHUS JaHHBIX 1
3 Anroputm Xadppmana 1
[IpakTuyeckas pabora o Teme
4 "CskaTue 1aHHBIX C TIOMOILIBIO 1 1
anroputma Xapdpmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKaTHs JAHHBIX C
norepsMu. [Ipaktudeckas
6 pabota no Teme "Cixatue 1 0.5
JAHHBIX C MOTEPSMH
(anroputmsl JPEG, MP3)"
7 CxopocTh niepeaun JaHHBIX 1
8 IToMex0oyCTOMYMBBIE KOJIbI 1
9 [TpakTuyeckas padora o Teme L 1
"ITomexoycroitunBelie KObI"
10 Cuctembl. KoMnoHeHTbI L
CHCTEMBI U X B3aUMOJICHCTBUE.
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CuctemHbIH 3ppexT.
YnpasneHue Kak
nH(pOpPMaLMOHHBIN MpoIiecc.
OOGparHas CBs3b

11 Moaenu 1 MOACITUPOBaHNE

12 ['padsr

13 Pemenne 3anau ¢ nomMombsr0
rpagoB

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[TpakTrueckas paboTa 1o Teme

16 "ITorcK BBIMTPBIIIHON
CTpaTeruy B UIPe C MOJTHOU
uHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO
UHTEJUIEKTa
[TpakTrueckas paboTa 1o Teme

18 "CpencTBa HCKYCCTBEHHOTO
MHTEJUIeKTa"
dopmanuzanus NOHITUS
anroputma. MammHa TeropuHra

19 KaK YHHBEpCAJIbHASI MOJIETh

Bblunciennil. Tezuc Yeépua—
Trropunra
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20

[IpakTuyeckas pabora o Teme
"CocraBieHue npocTou
HPOTPaMMBI JUIl MALIMHBI
Teropunra"

21

Mammna [locra

22

Hopmanbhblie anropudmel
Mapxkosa

23

AJITOpUTMUYECKHU
Hepa3pelrMbIe 3a/1aud. 3agadya
octaHoBa. HeBO3MOKXHOCTE
aBTOMATHYECKOM OTIagKH
porpaMm

24

CI0XXHOCTDH BBIYHUCIIEHWI

25

ITouck npocTeIX 4yncen B
3alaHHOM JIMana3oHe ¢
MIOMOUIBIO AJITOPUTMA «PELIETO
Oparochenar

26

[TpakTrueckas paboTa 1o Teme
"ITorck MPOCTBIX YUCEI B
3a/laHHOM Jlnana3zoHe"

27

MHoropa3psigHbIe 1eJbIe Ynca,
3a/1auul JJIMHHOW apu(METUKHI

28

[TpakTrueckas paboTa 1o Teme
"Peanm3anis BEIYUCICHUI C
MHOTOpPa3psAIHBIMUA YHCIaMH"
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29

CrnoBapu (accouMaTuBHBIC
MacCHUBBI, 0TOOpa)keHus ). Xo1-
tabmmuel. [Tocrpoenne
as(haBUTHO-4aCTOTHOTO CIIOBAPSI
JUIS 33IaHHOTO TEKCTa

30

[IpakTuyeckas pabora o Teme
"I[TocTpoenue andaBUTHO-
YaCTOTHOTO CIOBaps st
3aJaHHOro Texcra"

31

AHanun3 TeKcTa Ha eCTECTBEHHOM
s3bIKke. Brinenenne
ITOCJIEIOBATEILHOCTEH 10
mrabiony. PerynspHsie
BbIpaXkeHUs1. YaCTOTHBIN aHAIIN3

32

[TpakTideckas paboTa mo Teme
"AHann3 TEKCTA HA
€CTECTBEHHOM SI3BIKE"

33

Crexu. AHanIM3 NPaBUIBHOCTU
CKOOOYHOTO BBIpa)KEHUS

34

Brruncnenue apupmeTnieckoro
BBIPQ)KEHUSI, 3aIMCAaHHOTO B
noctukcHon hopme

35

[TpakTrueckas paboTa 1o Teme
"Beruucnenue
apu(METUUECKOTO BBIPAKEHUS,

47




3aMMCaHHOTO B MOCT()UKCHOM
dopme"

36

Ouepenu. Ucnionb3oBanue
ouepean ik BpeMEHHOTO
XPAaHCHUA JAHHBIX

37

[IpakTuyeckas pabora Mo Teme
"Ucnons3oBanue ouepenu”

38

JlepeBbs. Peanuzanus gepesa ¢
MOMOILIBIO CCBUIOYHBIX
CTPYKTYp. J{BonuHbIE
(OuHapHbI€) 1EepEBbS.
IToctpoenue nepea mis
3a/1aHHOTO apU(PMETHIECKOTO
BBIPKECHUS

39

[TpakTrueckas paboTa 1o Teme
"Ucnonp3oBanne 1epeBbEB s
BBIYHUCIICHHSI apH(PMETHIECKUX
BbIpaXeHUI"

40

PexypcuBHbBIE anTrOpUTMBI
obxoma nepesa. Micronp3oBanue
CTeKa U o4epeu s 00Xoaa
nepeBa

41

PexypcuBHbBIE anTrOpUTMBI
obxoma nepesa. Mcronp3oBanue
CTeKa U o4epeu s 00Xoaa
nepesa
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42

Anroput™msl Ha rpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOTIO JIEpEBA B3BELLIEHHOI'O
CBSI3HOT'O HEOPUEHTHPOBAHHOI'O

rpada

43

O06xox rpada B riryouny. O6xo1
rpada B mupuHy

44

KonnyecTBO pa3MuHbIX IIyTEN
MEXly BEpLUIMHAMU
OpPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

45

Anroput™m JlefKCTpBI.

46

[TpakTuyeckas pabora o Teme
"BrruncieHne TIHHBI
KpaT4yanuiero nyTH Mex1y
BepIlIMHaMU Tpada (aaropurm
HeiikcTpor)”

47

Anroputm ®noiga—Yopiaia

48

3aauu, pemaeMple ¢ TOMOLIBIO
JUHAMHYECKOT O
IpOTpaMMHUPOBAHUS:
BBIYUCIICHHE PEKYPCHUBHBIX

byHKIHMA

49

[TpakTuyeckas padora o Teme
"BbruncieHne peKypcuBHBIX
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(GYHKLIUH C TOMOIIBIO
JMHAMHUYECKOI O
porpaMmmMupoBanus"

50

3aiauu, pellaeMbie ¢ TOMOIIBIO
JUHAMHUYECKOI O
MPOrPaMMHUPOBAHUS: TTOJACUYET
KOJINYECTBA BAPUAHTOB

51

[IpakTuyeckas pabora o Teme
"ITogcuér komuyecTBa
BapHAaHTOB C [IOMOILBIO
JTUHAMHYECKOTO
nporpaMmmMupoBaHus"

52

3amauu, penaeMpie ¢ TOMOIIBIO
JAHAMHYECKOTO
MPOrPaMMHUPOBAHUS: 3a/1a4H
ONTUMH3ALIUU

53

ITonsiTHE 0 Mapagurmax
nporpamMmmupoBanus. O630p
A3BIKOB ITPOIrPAMMHUPOBAHHUS

54

[Moustre 00 0OBLEKTHO-
OpPUEHTUPOBAHHOM
MPOrPaMMHUPOBAHUN

55

OO0BexThI 1 Ki1acchl. CBOMCTBA U
METOJIbI OOBEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN
aHau3
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57

[IpakTuyeckas pabora o Teme
"Ucnonb30BaHne rOTOBBIX
KJIACCOB B Iporpamme"

58

Pa3zpabotka nporpamMmm Ha
OCHOBE OOBEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a

59

[TpakTuyeckas pabora
"PazpaboTka nmpocToii
IPOTPAMMBI C UCIIOJIb30BaHUEM
KJ1accoB"”

60

WNukancynsanus. [Ipaktuaeckas
pabota no Teme "Pa3paboTka
KJIacca, UCIOJIb3YIOILEro
WHKATCYSAIUI0"

0.5

61

Hacnenosanue. [Tonrumopduzm

62

[TpakTnyeckas paborta o Teme
"Pa3zpaboTka nepapxuu KjiaccoB"

63

Cpenpl ObICTPOI pazpaboTKu
nporpamm. [IpoekTupoBanue
uHTepdeiica noap30BaTeNs

64

[TpoexTupoBanue nuntepdeiica
MOJIb30BaTENs

65

Hcnonb30BaHnE TOTOBBIX
YIIPABIISIEMBIX JIEMEHTOB IS
MOCTpOoeHus uHTepdeiica

o1




66

[IpakTuyeckas pabora o Teme
"Pa3paboTka mporpaMmsl C
rpadudeckum uarepdeiicom”

67

W3yuyenue BTOpOro A3bIka
IIPOrpaMMHUPOBaHUS

68

W3yyenue BTOpOro s3bIKa
IIPOrpaMMHUPOBaHUS

69

OTalbl KOMIIBIOTCPHO-
MAaTEMATUYCCKOI'O
MOJCIUPOBAHUS

70

Juckperusanus npu
MaTeMaTUu4eCKOM
MO/ICJINPOBAHUU HEMIPEPHIBHBIX
npoueccoB. MoaenupoBaHuie
JABHUXXCHUSA

71

[TpakTudeckas paboTa mo Teme
"MopenupoBaHue ABUKEHUA"

72

MopnenupoBanue
OMOJIOTUYECKUX CUCTEM.
[TpakTuyeckas pabora o Teme
"MonenupoBaHue
OHOJOrNYeCcKUX cucTem"

0.5

73

MareMaTu4eckrue MOJIEIU B
SKOHOMUKE. BhIuucinTensHbie
9KCIICPUMCHTBI C MOJICTIIMHA
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74

BeposTHOCTHBIE MOJEINH.
[IpakTuyeckas pabora o Teme
"MIMUTAIIMOHHOE
MOJICIUPOBAHUE C TTIOMOIIBIO
Metoga Mounrte-Kapio"

0.5

75

KOMHI)IOTepHOG MOACIIUPOBAHUC
CUCTEM YIIPABJICHUA

76

O0paboTka pe3yJIbTaToB
IKCIIEPUMEHTA

7

TabmuunbIe (pensAIMOHHBIC)
0a3bl JaHHBIX

78

ITouck, coprupoBka u
GuIbTpanus 1aHHBIX. 3aPOCH
Ha BBIOOPKY JaHHBIX. 3aMIPOCHI C
napaMmerpamu. Borancnsemble
HOJIS B 3aIpocax

79

[TpakTideckas paboTa mo Teme
"Pabora ¢ roToBoi 6a3oit
NaHHEIX"

80

MmuoroTtaban4uHble 0a3bl
JTaHHBIX. THUIIBI CBSI3EM MEXIY
TabauaMu. BHennuii Kirou.
I{emocTHOCTH 0a3bI JTAHHBIX

81

[TpakTuyeckas padora o Teme
"Pa3zpaboTka MHOTOTAOIUYHOM
0a3nl JaHHBIX"
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3anpockl K MHOTOTA0JIMYHBIM

82
0a3aM JaHHBIX
[IpakTuyeckas pabora o Teme

83 "3anpockl K MHOTOTA0THYHOM
Oa3e maHHBIX"

SI3bIK yrIpaBJIeHUs TaHHBIMU

84
SQL
[TpakTrdeckas padoTa 1Mo Teme

85 "YrpaBieHue JaHHBIMH C
MTOMOIIBIO si3bIKa SQL"

36 Hepensimonnpie 0a3bl JaHHBIX.
DKCHEepTHBIE CUCTEMBI

87 HHTEpHET-IPUIIOKEHUS
ITonsiTHE O cepBepHON U
KIIMEHTCKOM 4YacTIX cailta.

88 TeXHOIOTHUS «KIUEHT —
cepBep», €€ TOCTONHCTBA U
HENOCTATKU

89 OcHoBrlI a361ka HTML
[TpakTudeckas paboTa mo Teme

90 "Co3maHne TEKCTOBOU BEO-
cTpaHuLbl"

91 OcHoBHI s1361ka HTML

92 OcHoBEI s1361ka HTML
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[IpakTuyeckas pabora o Teme
"Co3ganue BeO-CTpaHHIIbI,

93 BKJTFOYAIONIEH MYyJIbTUMEIUIMHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIC
JlaHHBIE, BUICO)"

OCHOBBI KaCKaIHBIX TaOJIHI]

94 .
cruseii (CSS)

[IpakTuyeckas pabora o Teme

95 "OdopmieHue cTpaHuilbl ¢
MOMOIIBIO KaCKaIHBIX TaOJIHII
cruiein”

96 Cuenapuu Ha s3pike JavaScript

97 Cuenapun Ha s3bIKe JavaScript

98 ®opMbl Ha BEO-CTpaHUIIE
[TpakTuyeckas pabora o Teme

99 " n

O6paboTka JaHHBIX (HOpM
Pa3memienue Be6-caiiToB.

100 VYcnyra xoctunra. 3arpyska
¢aiinoB Ha calT
Kanpuposanue. Hcnpasnenue
nepcHeKTHBHL. ['ucrorpamMma.

101 Koppekuus ypoBHEH, KOPpEKIH

nsera. O0eciBeYnBaHue
[IBETHBIX M300paXKeHUM
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102

BBo nzobpaxenuii ¢
WCIIOJIb30BAaHUEM PA3INIHBIX
U(PPOBBIX YCTPOHCTB.
[IpakTuyeckas pabora 1o Teme
"O6paboTka nHPPOBHIX
dotorpadpuii"

0.5

103

Peryms. Pabota ¢ obnactsamu.
®OunbTpsl. [IpakTrueckas
pabota no Teme "PeTymuib
nudpoBbIx Gororpaduit”

0.5

104

MHoroCI0iHBIC H300paKCHHS.
TekcroBbie cnou. Macka cios.
Kanansl. Coxpanenue
BBIJICJICHHOM 00J1acTH

105

[TpakTuyeckas pabora o Teme
"MHorocnoiHble n300paxxeHus"

106

[ToaroroBka WOCTpaUi JIst
BeO-caiiToB. [IpakTnueckas
pabota 1o Teme

" AHUMUPOBaHHBIE
u300paxeHus"

0.5

107

BekropHas rpaduka.
Bekropu3zanus pacTpoBbIX
U300paKeHHIA

108

[TpakTrueckas paboTa 1o Teme
"BekropHas rpaduka"
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IIpuHIMIIBI TOCTPOCHUS U

109 pEelaKTUPOBAHMS TPEXMEPHBIX
MoJeen
[IpakTuyeckas pabora o Teme
110 "Coznanue mpoCThIX
TpEXMEpHBIX Mozemnei"
111 Cerounbie MoJiend. Matepualibl
112 [TpakTuueckas paboTa 1o Teme
"Cerounbsle Mogenu"
113 MoenrpoBaHre UCTOYHUKOB
ocemieHusi. Kamepot
114 [TpakTrueckas paboTa 1o Teme
"Pennepunr"

115 AnmutuBHbIe TexHOJ0TUH (3D-
IIPUHTEPHI)
ITonsiTHE O BUPTYaIbHOU

116 PEAIBHOCTH U JOTIOJIHEHHOU
peaTbHOCTH

117 Pe3epBHOE Bpems

118 PeszepBHOe Bpems

119 Pe3epBHOe Bpems

120 PeszepBHOe Bpems

121 PeszepBHOE Bpems
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122 PezepBHOE Bpems 1
123 PesepBHOe Bpems 1
124 PezepBHOE Bpems 1
125 PeszepBHoe Bpemst 1
126 PeszepBHoe Bpems 1
127 PezepBHOE BpeMms 1
128 PesepBHoe Bpemst 1
129 PezepBHOE BpeMms 1
130 PesepBHOE Bpems 1
131 Pe3epBHOE Bpems 1
132 Pe3epBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOe Bpems 1
135 PesepBHOe Bpems 1
136 PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 6.5

[TPOI'PAMME
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HNPOBEPAEMBIE HA EI'D 10 MH®OPMATUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA30OBAHUSA

Konx nposepsiemoro

HpOBepﬂeMble TPGGOBaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1 06p330BaTeJIBHOﬁ

TpeOOBaHMS MPOrpamMmMbl CpeHero 001ero ooOpa3zoBaHus

1. 3namo (nonumamu)
[TonnmaHue OCHOBHBIX MPUHIIUIIOB YCTPOHCTBA M (DYHKIIMOHMPOBAHHS COBPEMEHHBIX CTAIlMOHAPHBIX U

11 MOOWJIBHBIX KOMITBIOTEPOB; TCHICHIIUM PA3BUTHUSI KOMITBIOTEPHBIX TEXHOJIOTHI; BJIaJICHHE HABBIKAMU PabOThI
C ONEPallMOHHBIMU CHCTEMaMHU M OCHOBHBIMH BHJIaMU MPOTPAMMHOT0 00eCHeUeHus AJis peuieHUs] y4eOHbIX
3a/1a4y 10 BBIOPaAHHOW CrelMaIn3aIluu

1.2 Hanwmuaue npencrapiennii 0 6a30BbIX NPHUHIUIIAX OpraHU3aluu U (QYHKIIMOHUPOBAHUS KOMIBIOTEPHBIX CeTEH

1.3 [TonrMaHre OCHOBHBIX MPUHIIMIIOB JUCKPETHU3AIMH PA3IMYHBIX BUAOB HH(OOpMAIIUN
[Tonnmanune 0a30BBIX aNTOPUTMOB OOPAOOTKH YMCIOBOM M TEKCTOBOW WH(MOpMAIuU (3amuch 4YHCENl B

14 MO3UIIMOHHOM CUCTEME CUUCIICHHUS, IETMMOCTD LEJIbIX YUCEN; HAXO0KIEHNE BCEX MPOCTHIX YHUCEN B 33JaHHOM
nuanasoHe; 00paboTka MHOTOPA3PSATHBIX IEIBIX YUCEN, aHATN3 CUMBOJIBHBIX CTPOK M JPYTHX), alTOPUTMOB
MOMCKA U COPTUPOBKHU

1.5 3HaHne PyHKIMOHAIBbHBIE BO3MOXHOCTH MHCTPYMEHTAJIBHBIX CPEACTB CPENIbl pa3paboTKH

1.6 BrnageHne 0CHOBHBIMH CBEIEHUSMHU 0 0a3ax JAaHHBIX, X CTPYKTYpeE, CPEACTBAX CO3AaHUS U pabOThl C HUMHU
[lonnMaHne BO3MOKHOCTEH W OrpPaHUYEHHM TEXHOJIOTHMI HMCKYCCTBEHHOIO HWHTEJIEKTa B Pa3IMYHBIX

1.7 00JIacTsAX; HaJW4he NPEJCTaBIEHUNA 00 HCMOJIb30BAaHUM WH(POPMAIMOHHBIX TEXHOJIOTHMH B Pa3JIMYHBIX
npodeccroHaNbHBIX chepax
Brnanenune TeopernueckuM —ammapaTtoM, IO3BOJSIOIIUM — OCYIIECTBIISITH MPEJICTABICHUE 3aJaHHOTO

18 HaTypaJlbHOTO 4YHCJAa B PAa3IUYHBIX CHCTEMAaxX CUYWCICHUS; BBIMOJHATH MPEOOpa3oBaHUS JIOTHUECKHUX
BBIPXKEHUH, UCIIONIb3Ysl 3aKOHBI aareOphl IOTUKH; ONPESsITh KpaTdyaliinii MyTh BO B3BEIICHHOM rpade u
KOJIMYECTBO MyTEH MEXy BEpITHHAMHA OPUEHTUPOBAHHOTO AIIMKIMYECKOTO Tpada

2. Ymemo

21 YMeHHe HCTIOob30BaTh KOMITBIOTEPHO-MAaTEMAaTUYECKHEe MOJIETN IS aHaiu3a OOBEKTOB W IPOIIECCOB:

(GbopMyIMpOBaTh IEJIb  MOJICIMPOBAHUS, BBINOJIHATH AaHAJIM3 PE3YJIbTAaTOB, NOJYYEHHBIX B XOe
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MOJIETMPOBAHUS; OLEHUBATh aJ€KBaTHOCTb MOJEIIN MOJEINPYEMOMY OOBEKTY WUJIU IIPOLECCY; MPEACTABIATD
pe3yabTaThl MOACIMPOBAHKS B HATIIAIHOM BULE

2.2

YMmenue kinaccuuUupoBaTh OCHOBHBIE 3a/laud aHaIM3a JaHHbIX (IPOTHO3MpPOBAaHME, KiaccHdukanus,
KJIaCTepU3alysl, aHaJIu3 OTKJIOHEHMI); MOHMMAaTh I1OCJIE0BATEIbHOCTh PEIICHUs 3a/ay aHajlu3a JIaHHBIX:
cOOp MEpPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKA KadyecTBa JIaHHBIX, BBIOOpP U (WIM) MOCTPOCHUE MOJEINH,
npeoOpa3oBaHue TAHHBIX, BU3YATH3AIMsl JAHHBIX, HHTEPIIPETAIHs] Pe3yIbTaTOB

2.3

YMmenue onpeaensTb UHPOPMAITMOHHBIA 00bEM TEKCTOBBIX, IPaUUIeCKUX U 3BYKOBBIX JJaHHBIX MIPU 3aIaHHBIX
rapamMeTpax IUCKPETHU3aluu. YMEHUE ONPEIEIATh CPEIHIO CKOPOCTh IEpelayd OaHHBIX, OLICHUBATH
M3MEHEHHE BPEMEHH MepeIauu MPH N3MEHEHNU HHPOPMALIMOHHOTO 00BhEMA TAaHHBIX M XapaKTEPUCTUK KaHaja
CBA3U

2.4

YMeHue CTPOUTHb KO/, 06ecneana}omI/H71 HaUMCHBIIYIO BO3MOXXHYK CPCAHIOKO JINHY COO6I_I_[6HI/I${ IIpH
HM3BECTHOM YaCTOTE CHMBOJIOB

2.5

VYMeHue UCIob30BaTh IIpu pCICHUHU 3aaa4 CBOMCTBA MO3UIIMOHHON 3aMI1CH YUCCII, AJITOPUTMbBI TIOCTPOCHU A
3alMCH YHUCIIa B MO3UIIMOHHOM CHUCTEME CUHMCIICHHUS C 3aJaHHBIM OCHOBAaHHEM U MMOCTPOCHUSA YUCJIa IO CTPOKE,
conepmameﬁ 3aIllMCh OTOI'0 4HuCJia B HO3I/IHI/IOHHOI71 CUCTCME CYMUCIICHUA C 3alaHHBIM OCHOBAHHUEM; YMCHUC
BBITIOJIHATH apI/ICI)MCTI/I‘-ICCKI/IC ornepat B TIO3UIUOHHBIX CUCTEMAX CHUCIICHHU A

2.6

YMmenue CTPOUTH JIOTUYCCKOC BBIPAKCHHUC B JN3BbIOHKTUBHON M KOHBIOHKTHUBHOM HOPpMaJIbHBIX (I)OpMaX 110
3aJIaHHOM Ta6HI/IHC HUCTUHHOCTH, MHCCICI0BATh 00J1aCTh HCTHHHOCTH BBICKA3bIBAHUA, COJACPIKAIICTO
TIICPEMCHHBIC; PCIIATH HECJIIOKHLBIC JIOTUYCCKUEC YPABHCHU A

2.7

YMeHue pemate ajlropuTMUYECKHe 3a7ayd, CBsA3aHHBIE C aHalmu3oM TrpadoB (3a7aud MOCTPOCHUS
ONTHMAJIBHOTO IMYTH MEXAY BepIIMHaMU Tpada, OIpeneseHHs] KOJIMYECTBAa pPa3IMUHBIX MyTed MexXIy
BEpIIMHAMU OPHEHTUPOBAHHOT'O AlIMKINYECKOro rpaga)

2.8

YMeHue UCIoNb30BaTh A€PEBbs MPU aHAIN3E M MOCTPOSHUM KOJIOB U JUIS MPE/ICTaBICHUS apu(PMETHUIECKUX
BBIPQXEHUI, MpU PEIIeHUH 3a/ad MOHUCKa M COPTHUPOBKH; YMEHHUE CTPOUTH AEPEBO UIPHI MO 3alaHHOMY
AITOPUTMY; pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHUIO UTPHI

2.9

YMmenue AHAJIM3UPOBATL AJITOPUTMBI  C  HCIIOJIb3OBAHUCM Ta6HI/IL[ TPACCUPOBKH, ONPCACIATH oe3
HCIIOJIB30BAHHA KOMIIBIOTEPA PE3YIbTATHI BBIIIOJHCHUA HCECIOXHBIX IMMPpOrpamMm, BKIIOYAOMIWX I[TUKIIBI,
BCTBJICHU U NTOATIPOTIPpaAMMBI, IIPH 3aIaHHBIX NCXOAHLIX TAHHBIX
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2.10

YMeHue ompenesnsiTh CIOXHOCTh M3y4aeMbIX B Kypce 0a30BBIX aJIrOPUTMOB (CYMMHPOBAHUE HJIEMEHTOB
MaccuBa, COPTHUPOBKA MaccuBa, MEpeOOpHBIC aIrOPUTMBbI, JBOMYHBIA MMOWCK) M HPUBOIUTH MPUMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOM CIIOKHOCTH JIJIsl pEeIICHUs OAHOM 3a/1auun

211

Brianenue yHuBepcaibHBIM SI36IKOM IPOrpaMMUpOBaHus Beicokoro ypoBHst (ITackans, Python, Java, C++, C#),
NPEACTaBICHUAMH O 0a30BBIX THIIAX JAHHBIX W CTPYKTYpax JAaHHBIX; YMEHHE HCIIOJIB30BaTh OCHOBHBIC
YIIPaBIISAIONINE KOHCTPYKIMU; YMEHHE OCYIIECTBIIATh aHAIM3 IPEIJIOKEHHOW IPOTrPaMMBL: ONPEAEIITh
pe3ynbTaThl paboThl MPOTPaMMBbl HPU 33JaHHBIX MCXOIHBIX JAHHBIX; ONPENENATh, MPU KAaKUX HCXOIHBIX
JAHHBIX BO3MOXKHO TIOJyY€HHE YKa3aHHBIX Pe3yJbTAaTOB; BBISBIATH JaHHBIC, KOTOPbIE MOTYT HPUBECTH K
ounOKe B paboTe nporpamMmbl; GopMyIHpOBaTh NPEATIOKEHUS 110 YIAYYIISHHUIO IIPOTPAMMHOTO KOJIa

2.12

YMeHue peanu3oBbIBaTH HA BBIOPAHHOM Ui W3YYECHHs SI3bIKE MPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(ITackanb, Python, Java, C++, C#) TumoBbIe alrOPUTMbI 00OPaOOTKH YUCENT, YUCIOBBIX MOCIICI0BATEIBHOCTEH
Y MacCHBOB: IpeJICTaBJICHUE YKciIa B BUJE HAOOpa MPOCTHIX COMHOXKHUTEJEH; HaX0XkKIeHHE MaKCUMalbHOU
(MMHMMaNbHOM) LM@PBI HAaTYypaJbHOI'O YHKCJA, 3allUCAHHOTO B CHCTEME CUYHUCIIEHHUS C OCHOBAaHHEM, HE
npeBpimaromuM 10; BblyrcieHne OOOOIIEHHBIX XapaKTEPUCTHK JJIEMEHTOB MAacCHBa WM YHCIOBOU
MOCJIEZI0BATENBHOCTH  (CYMMBI, TMPOM3BEIEHUS  CPEIHEro  apu(pMETHUYEeCKOro, MHUHUMAJIBHOIO U
MaKCHUMAaJIbHOT'O 3JIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, Y/I0BJIECTBOPSIOLINX 33JaHHOMY YCIIOBHIO); COPTUPOBKY
3JIEMEHTOB MAacCUBa; YMEHHUE HCII0JIb30BATh B [IpOrpaMMax JaHHbIE Pa3IMUHBIX TUIIOB C Y4ETOM OrpaHUYEHUN
Ha JIMana3oH UX BO3MOXHBIX 3HAUEHUH, MPUMEHITh MPH PEIICHUU 3a/ad CTPYKTYPhl JNAaHHBIX (CIUCKH,
CJIOBAapH, CTEKH, OUEPEIH, I€PEBD); TPUMEHSATH CTaHIapTHBIE M COOCTBEHHBIE IMTOITPOTPAMMBI /17151 00pabOTKH
YHCIOBBIX JAaHHBIX W CHMBOJBHBIX CTPOK; HKCIONB30BaTh MpH pa3paboTke mporpamMMm OUOIHOTEKU
MOANIPOTPaMM; YMEHHE HUCI0JIb30BATh CPEJICTBA OTJIAAKH IPOTPaMM B Cpejie MPOrpaMMHUPOBAHHUS

2.13

YMeHue ucronb30BaTh AEKTPOHHBIE TAOIHUIIBI AJIS aHATIN3a, TIPEJCTABICHUS U 00pabOTKH JaHHBIX (BKIIIOYast
BbIOOp ONTHUMAJIBHOIO pEIIeHUs, MOJ0Op JMHUU TPEHJa, PEUIeHHEe 3a/1ad MPOrHO3UPOBAHMS); yYMEHHE
MCI0JIb30BaTh TaOJUYHbIE (PesIIMOHHbIE) 0a3bl JaHHBIX U CIPABOYHbBIE CHCTEMBbI

2.14

YMeHue opraHu30BBIBATH JIMYHOE MH(POPMAILIMOHHOE MTPOCTPAHCTBO C MCIIOJIB30BAHUEM PA3IUYHBIX CPENICTB
IUGPOBBIX TEXHOJOTHM; TMOHMMAaHME BO3MOXKHOCTEH LH(POBBIX CEPBHCOB T'OCYIAPCTBEHHBIX YCIYT,
111 (POBBIX 0Opa30BaTEIbHBIX CEPBUCOB
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HEPEYEHb 2JIEMEHTOB COAEP/KAHWUSA, ITPOBEPJAEMBIX HA
EI'S 1O UH®OPMATUKE

Kon

HpOBepﬂeMLIﬁ JIEMECHT COACPKaHUSA

1

Iudposasi rpaMOTHOCTH

11

OCHOBHbBIE TEH/ICHIIUU PAa3BUTHUSI KOMITBIOTEPHBIX TEXHOJIOTUH.
[TapannenbHble BBIYMCIEHUS. MHOTOIIPOIIECCOPHBIE CHCTEMBI.
PacnpenenéHnble BEIUMCIUTENBHBIE CUCTEMBI M 00paboTKa OOJIBIINX
JAHHBIX

1.2

[IpuHIUIIBI TOCTPOCHUS U aIlllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETCH.
CereBbie npotokonsl. Cerb HWuTepHer. Appecanuss B cetu VHTEpHeT.
ITpotokonsl creka TCP/IP. Cucrema momennsix uMéEH. Paznenenue IP-cetu
Ha IMOJICETH C MIOMOIIBIO0 MaCOK MOACETEH

1.3

daiinosas cucrema. [louck B paiinoBoii cucteme. [IpuHIMIBI pa3MemeHus u
MMEHOBaHUs (aiioB B gosnroBpeMeHHON namsaTu. 11abmoHbl 11 onucaHus

rpymi ¢aiiion

14

CKOpOCTI) nepeaayn JaHHBIX. 3aBUCHMOCTD BpEMCHH II€p€aa4yu OT
PIH(bOpMaI_[I/IOHHOFO 00BEMa JAaHHbIX U XapPpAKTCPUCTHUK KaHalla CBsA3H

1.5

HIudpoBanue naHHbIX. CHMMETpUYHbIE M HECUMMETPHYHBIE LIH(PHI.
Mudpsr npoctoit 3amensl. [udp Lesaps. udpp Buxenepa. Aaroputm
mdpoBanus RSA

1.6

Kopapbl, no3Bosstone oOHapyX1BaTh U UCIPABIIATh OLIMOKH, BOZHUKAIOIINE
nmpu nepenade naHHbIX. Paccrosnme Xommuera. Komuposanue ¢
noBropeHueM 6utoB. Kojasl XaMMuHra

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JlBouuHOE€ KOAMpOBaHWE. PaBHOMEpHBIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3aMUCaHHBIX C IMOMOUIbIO HEPaBHOMEPHBIX
konoB. YcnoBue Pano. IlocTpoeHne 0JHO3HAYHO NEKOAUPYEMBIX KOJOB C
MIOMOILBIO JiepeBa

2.2

Teopernueckne moaxojpl K OLEHKE KoiaudecTBa MH(popmauuu. EnnHuiel
U3MEpeHusl KoJuuecTBa HHQPopMauuu. An(aBUTHBIA MOAXOJ K OILEHKE
KoJIM4ecTBa MH(OpManuu. 3aKOH aJauTUBHOCTH HHpopmanmu. Dopmyra
Xapriu. Madopmarnus u BepositTHOCTh. Popmyna HleHHoHa

2.3

Cuctembl cuucnenusi. Pa3BépHyTas 3amuch LeNbIX M APOOHBIX YHCEN B
MO3UIMOHHON cucTeMe cuuciieHus. CBONCTBa MO3UIIMOHHOM 3alUCH YKCia:
KOJIMYECTBO IM(p B 3amKMCH, MPU3HAK JAEIMMOCTH YHUCIIAa HAa OCHOBaHHE
CUCTEMBI CUHMCJIEHMs. ANTOpPUTM IepeBoja IeJoro uuciaa u3 P-udHoil
CHCTEMBbI CUUCIICHHS B JIECATUYHYIO. AJITOPUTM NEPEeBOIa KOHEUHOU P-muHOiM
Ipodu B JECATHUHYIO. AJNTOPUTM IEpPeBOJia IeJIOr0 YUCIa U3 JECITHUHOM
cucTeMbl cuuciienus B P-uunyto. IlepeBos koHeUHO necsTuyHOM 1podu B P-
nyHyto. JIBoMuHas, BOCbMEpHYHAs M IIECTHAALATEPUYHAs CHCTEMBbI
CUMCIIEHUS, CBA3b MEXAy HHUMHU. ApudmeTuyeckue oOrnepanuu B
MTO3UIIMOHHBIX CUCTEMAX CUUCICHUS

2.4

TpoudHasi ypaBHOBELICHHAasi CUCTEMa CUYHCICHUA. J[BOMYHO-AECATUYHAS
CHUCTEMa CUUCIIEHUS
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2.5

KomupoBanue tekcroB. Komupoka ASCIl. OnHoOalTHBIE KOAMPOBKU.
Cranmapt UNICODE. Komguposka UTF-8. Onpenenenue napopMannoHHOTO
00bEMa TEKCTOBBIX COOOIIECHUI

2.6

KomupoBanue  m3o0paxenuit. Ouenka wuHpOpManmuoHHoro o0BEMa
rpaguyYecKuX AaHHBIX MPH 33/1aHHBIX pa3peIlCHUH U IITyOMHE KOIUPOBAHUS
nsera. L{BeroBbie Monenu. KogupoBanue 3Byka. OnieHka HHPOPMAILIMOHHOTO
00bEMa 3BYKOBBIX JaHHBIX HpPU 3aJaHHBIX YacTOTE IUCKPETH3alUU U
Pa3psIHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IlonsTe BBICKa3bIBaHMA. BbICKa3bpiBaTeNbHBIE (DOPMEI
(npenukatsl). KBaHTOpBI CyIIeCTBOBAHUS U BCEOOIIHOCTH.

Jlornuyeckue onepanuu. TaOaumbl UCTUHHOCTH. JlOrHUecKue BBIPAYKEHHUS.
Jlormueckue ToxxaecTBa. Jlormdeckue onepanMM U ONEPALlAA  HaJk
MHOECTBaMU.

3aKkoHbl anreOphl JIOTUKU. OKBUBAJIEHTHBIE MPEeoOpa3oBaHUS JIOTMUYECKUX
BBIpa)KCHU. JIornueckue ypaBHEHHsI U CUCTEMBI YPAaBHEHU M.

Jlornuyeckue (yHKUMU. 3aBUCHUMOCTh KOJUYECTBA BO3MOKHBIX JIOTMUECKHX
(GyHKIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonuueckue opMbl JOTHYECKUX BhIPAKEHHH

2.8

COBepH_IeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAaJIbHBLIC (bOpMLI,
AITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTH

2.9

Jlormueckue n3ieMeHTBl B cocraBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psaasiii cymmarop. [loctpoeHue cxeM Ha JTOTUYECKUX AJIEMEHTaX
10 33JJaHHOMY JIOTHYE€CKOMY BBIPKEHUIO. 3aIMUCh JOTUYECKOTO BBIPAKEHUS
10 JIOTUYECKON CXeme

2.10

Mogenu u monenupoBanue. Llenn moaenupoBaHus. AJZEKBaTHOCTb MOJENHU
MoOJIeTUpyeMOMY OOBEKTYy uiu mpoueccy. Dopmanuzanusi NPUKIAIHBIX
3aj1ad.

[IpencraBnenure pe3yabTaTOB MOJEIUPOBaHUS B BUAE, YIOOHOM JUIs
BOCIIPUATHS 4eloBeKOM. ['paduueckoe mnpencTaBiIeHHE AAaHHBIX (CXEMBI,
Ta0JInLIbI, rpaduKm).

211

[IpencraBienue HenbIx 4ucea B MaMaATH Kommbiorepa. OrpaHU4YeHHOCTb
JUarna3oHa YuceN IPU OrPaHUYEHUH KOJudecTBa paspsaos. [lepenonHenue
pa3psanHON ceTku. be33HakoBblE W 3HAKOBBIE JIaHHBIC. 3HAKOBBINA OWT.
JIBOMYHBINA JOTOJHUTEIBHBIN KO/ OTPULIATENIbHBIX YNCET.

[loburoBele normyeckue omnepanuu. Jlornueckui, apupMeTHUEeCKUd Hu
nukianyeckuit cauru. UludpoBaHue ¢ MOMONIBIO MOOUTOBON oOmepariu
«uckarogaromee NI

2.12

HpeI[CTaBJ'[eHI/Ie BCIICCTBCHHBLIX YHUCCII B INaMATH KOMIIBIOTEPA. 3Haqama51
4YaCTb W HOpAAOK YHCJIA. I[I/IaHEBOH 3HA4YCHHI BCIICCTBCHHBIX YHCCII.
HpO6J’I€MBI XpaHCHUS BCHICCTBCHHBIX YHMCCJI, CBA3AHHBLIC C OrpPpaHUYCHUCM
KOJIMYCCTBA pa3psaa0B. Brinmonnenue onepauﬂﬁ C BCIICCTBCHHBIMHU 4YHCJIaMU,
HaKOIUIEHUE OIIHMOOK IMPU BBIYHUCIICHUAX

2.13

I'padbr. OcHoBHble noHATUSA. Buasl rpados. Onucanue rpagoB ¢ TOMOIIBIO
MaTpHUl] CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHue
AITOPUTMUYECKUX 3a/]ad, CBS3aHHBIX C aHaau3oM rpadoB (MOCTPOCHHUE
ONTUMAJILHOTO MYTH MEXJy BepIIMHAMHU rpada, onpeneseHne KoJudecTBa
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Pa3IMYHBIX MYTEH MEXIYy BEpIIMHAMU OPUEHTHUPOBAHHOIO ALMKIAYECKOIO
rpaga)

2.14

HepeBns. bunapnoe nepeBo. JlepeBbsi moucka. CrmocoObsl 00xoaa epena.
[IpencraBnenne  apupMETHYECKHMX  BBIDOKEHUH B BUAE  JepeBa.
Hcnonb3oBanue rpadoB U 1epeBbEB MpPU OMHCAHUU OOBEKTOB U MPOLIECCOB
OKPY>KaoIIIEro Mupa

2.15

JIMCKpeTHBIE WTPHI ABYX WIPOKOB C MONHOM mHpopmanuei. Iloctpoenue
JiepeBa nnepedopa BapuaHTOB, OMMCAHUE CTPATErMH UIPhI B TAOIUYHOM (hopMe.
BbIurpheliliHbple ¥ IPOUTPBIIHBIE TO3UIUHI. BIUTpBIIIHbIE CTpaTerun

2.16

CpenctBa  WCKYCCTBEHHOTO HHTEIUIEKTa. UWOeHTHUKAIUS ©  TOUCK
M300paXeHW,  paclo3HaBaHHWE  JIMII. Hcnonp3oBaHue  METOAOB
MCKYCCTBEHHOTO HMHTEIUIEKTa B OOyYalomuUX cucreMax. lcronb3oBaHue
METOJIOB UCKYCCTBEHHOT'O MHTEIJIEKTa B poboToTexHHKe. IHTepHeT Belei.
Heiiponnsie cetn

AJNTrOpUTMBI ¥ IPOIPaMMHUPOBAHKE

3.1

@opManu3zanuss  NOHATHS — anroputMa. Mammnaa  TeropuHra  kax
YHHUBEpCaAJIbHAsI MOAEIb BBIUNCICHUN

3.2

OneHka CIOXXHOCTH BbIYHCIeHUN. BpeMs paboTbl 1 00bEM HCHOIB3YyeMOU
naMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOAHbIX JaHHbIX. OleHka
ACUMIITOTUYECKON CII0KHOCTHU aJrOPUTMOB. AJITOPUTMBI NOJMHOMHUAIBHON
cioxkHoctu. Ilepebopubie anroput™mel. [Ipumepsl pa3TUYHBIX aITOPUTMOB
penieHust OTHOM 3a/1a4, KOTOPbIE UMEIOT Pa3IuYHYIO CJI0KHOCTb

3.3

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB PaOOTHI MPOCTEHIINX alrOPUTMOB
yYIpaBICHUS UCTIOTHUTESIMU U BBIYUCIUTEIBHBIX aIrOpUTMOB. OripesiesieHne
UCXOJHBIX JaHHBIX, TPU KOTOPBIX aJrOPUTM MOXKET JaTh TpeOyeMbIii
pe3ysbTar

3.4

AnropuT™MBI 00paObOTKM HATYpPAIBHBIX YHCEIN, 3alMCAHHBIX B MO3HIIMOHHBIX
CHUCTeMaX CUHUCIIEHUs: pa30MeHue 3alucy 4YHcia Ha OTHEeNbHble IUQPBI,
HaXOXXJICHHE CYMMBI M TPOHM3BEACHUS IU(p, HAXOXKICHHE MaKCUMaIbHOU
(MUHUMAaNBHON) U (PBHI.

[IpencraBnenue yucna B BuAe Habopa MPOCTBIX COMHOXKMTENEH. ANTOPUTM
OBICTPOrO BO3BEACHUS B CTemeHb. [IOMCK NpPOCTBIX 4YMcen B 3aJaHHOM
JTMara3oHe ¢ MTOMOIIBIO AJITOPUTMA «penieTo JpaTocheHar

3.5

MHOFOpEBpHI[HBIe OCIIbIC YKClla, 3ada4n JJIMHHOMN apI/I(l)MeTI/IKI/I

3.6

SI3pik mporpammupoanus (ITackans, Python, Java, C++, C#). Tumsl JaHHBIX:
LIEJIOYHCIIEHHBIE, BEIECTBEHHbIE, CUMBOJIbHbBIE, JIOTMYecKue. BerBieHus.
Cnosxuble ycnoBus. Llukinsl ¢ ycnoBueM. LIMKIbI 10 MEpeMEHHOM.
O06paboTka JaHHBIX, XpaHAMKXCS B (paitnax. TekcToBble U ABOUYHBIE (ailiibl.
daiinoBeie nepeMeHHbIe ((ailoBsle ykazarenu). Urenue u3 aiina. 3anuch B
(aii.

Paz6uenue 3a1aun Ha noazanaun. [loanporpammsl (poueaypsl U GyHKINN).
Vcnonb30BaHue cTaHIapTHON OUOIMOTEKH S3bIKa IPOTPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHsbie npouenyps! U GyHkuu. Mcnonb3oBanue creka s
OpraHU3alMK PEKYPCUBHBIX BBI30BOB
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3.8

Yucnennsie Metonbl. Tounoe u mpuOImKEHHOE pelIeHus 3a1aun. YncaeHHoe
pelleHre YpaBHEHH ¢ MOMOIIBI0 To100pa napamerpa. YnuciaeHHbIe METOIbI
pelieHusl ypaBHEHMI: MeToa nepedopa, METOJ TOJOBHHHOTO JIEICHUS.
[TpubnmxEéHHOE BhIYMCIIEHUE JUIMH KPUBBIX. Boruncnenue miomanei puryp
C TIOMOIIBIO YHUCIEHHBIX METONOB (METOA MPSMOYTOJbHUKOB, METOJ
Tpanenuii). [lonck makcumyma (MUHUMYyMa) (QYHKIIMA OJHOW TEPEMEHHOM
METOOM IOJOBUHHOTO JICTICHUS

OOpaboTka CHMBOJBHBIX JAHHBIX. BCTpoeHHble (YHKIHMHM  s3bIKa
IIPOrpaMMUPOBaHUS Uil 00paOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACYET KOJMYECTBA MOSBICHUN CUMBOJIA B
CTpOKe, pa30ueHHe CTPOKM Ha CJIOBa IO IPOOENbHBIM CHUMBOJAM, IOUCK
MOJCTPOKH BHYTPU JAHHOM CTPOKH, 3aMEHAa HAWJECHHOW IOACTPOKH Ha
Apyryio cTpoky. [I'eHepauus Bcex CJIOB B HEKOTOpoM aidaBure,
YIIOBJICTBOPSIIONIMX 3aJaHHBIM oOrpaHudeHusM. [IpeoOpa3zoBanue uucia B
CHUMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBel M TOCJIENOBAaTeNbHOCTH uucel. Bbruncnenue 0000MIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHMBa WJIM YHUCIOBOW IOCIEIOBATEIBHOCTH
(cyMMBI, MpOU3BEACHUS, CPEAHET0 apu(METUYECKOro, MHUHHMAIBLHOTO H
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA AIIEMEHTOB, YIOBIETBOPSIOIINX
3aJlaHHOMY ycJOBHIO). JIMHEHHBIN MOMCK 3alaHHOTO 3HAYEHHUS B MAaCCHBE.
ANTopuUTMBI PabOTHI C 3JIEMEHTAMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTUpOBKa OJHOMEPHOTro MaccuBa. [IpocThie MeTOIbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BbIOOpa, COPTHPOBKAa BcTaBkamu). COpTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBondHbIii
MIOMCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIByMepHBIE MAacCHBBI (MATpPHIBI). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MacCHBOB: 3allOJJHEHHE JIBYMEPHOI'O YHCJIOBOTO MAacCUBa IO 3aJaHHBIM
IIpaBWJIaM, TIOUCK AJIEMEHTA B IBYMEPHOM MAacCHBE, BEIUMCICHUE MaKCUMyMa
(MMHUMYMa) ¥ CYMMBI 2JIEMEHTOB IByMEPHOT'O MacCHBa, NEPECTAHOBKA CTPOK
U CTOJIOIIOB ABYMEPHOI'O MacCHUBa

3.12

CnoBapu (accollMaTUBHBIE MAacCCHBBI, OTOOpakeHHs). XdUI-TaOJIMIIbI.
ITocTpoeHue ajihaBUTHO-4aCTOTHOTO CJIOBaps AJIS 33JaHHOTO TEKCTa

3.13

Crexku. AHanM3 MpaBUIBHOCTH CKOOOYHOTO BBIpaXKEHHUs. Bbluncienue
apu(pMeTHYECKOro BhIpaXKeHHUs, 3alIMCAHHOTO B MOCTPHUKCHOM popme.
Ouepenu. Mcnonp30BaHue ouepeu sl BpEMEHHOI'O XpaHEHHS! JTaHHBIX

3.14

AnroputMmbl Ha rpadax. [locTpoeHne MUHMMAaJIbHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO  CBSI3HOTO  HEOpHeHTHpoBaHHOro rpada. KommuectBo
pa3NUYHBIX MyTeHl MeXJy BepIIMHAMHU OPHUEHTHPOBAHHOI'O AlMKINYECKOTO
rpada. Anroputm JledKkcTpsl

3.15

JepeBps. Peanusanus nqepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapusie) nepesbs. IlocTpoenue aepeBa JUist 3alaHHOTO apU(METHUECKOTO
BbIpakeHUs. PekypcuBHble anroputMbel oOxona nepeBa. lcmonb3oBaHue
CTeKa U o4yepeau Al 00Xo0/1a iepeBa

3.16

JluHaMuueckoe MpOorpaMMHpPOBAaHME KakK METOJ pELIEeHUs 3a7ad  C
COXpPAaHEHHEM NPOMEXKYTOUHBIX pe3ylbTaTOB. 3ajaud, peHiaeMble C
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3.17

ITonatne 06 0OBEKTHO-OPUEHTUPOBAHHOM NporpaMMupoBaHun. OOBEKTHI U
kinaccel. CBoiictBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN
aHaimu3. Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO
nojxona. MHKancynsims, HaciegoBaHue, NOITUMOp(hHu3M

WudopmannoHHbIe TEXHOJIOTHH

4.1

Ananu3 nanabix. OCHOBHBIE 33/1aud aHAIKM3a JAHHBIX: MPOTHO3UPOBAHMUE,
KkiaccuduKkanus, KjJacTepusalus, aHanu3 oTkiIoHeHul. [lociaenoBaTenbHOCTD
pelieHus 3a/ad aHalu3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYHUCTKA U
OLICHKa KauecTBa JAHHBIX, BBHIOOPp M (WJIKM) MOCTPOCHHE MOJIENH,
npeoOpa3oBaHWe  JAHHBIX, BU3YyaIW3alHs JaHHBIX, HHTEPIPETAIUS
pe3ynbratoB. [Iporpammusie cpenctBa u MHTepHET-cepBUCHL 17151 00paboTKU
Y TIPEACTABJICHUS JaHHBIX. bonbiine nannpie. MammnaHoe 00yueHune

4.2

AHanu3 NaHHBIX C IMOMOIIBIO0 AICKTPOHHBIX TAONIWIl. BhrauciieHne CyMMEl,
cpeaHero apudMeTHueckoro, HaumOONbIIEro (HAUMEHBIIET0) 3HAYCHUS
nuamna3ona. Beraucnenue kodpdumnrenTa Koppesiiuu IByX PSJI0B JaHHBIX.
[TocTpoeHue cToaOYaThIX, IMHEHYATHIX H KPYroBbIX quarpaMM. [loctpoeHue
rpadukoB  pynkmnmii. [lombop JmMHWUM  TpeHOa, pelIeHHWe  3ajad
MPOTHO3UpPOBaHMs. Perienue 3a1a4 ONTHMHU3AINHN C IIOMOIIBIO 3JICKTPOHHBIX
Ta0JInI

4.3

Jluckperuszanusi NpUd MaTeMaTUYECKOM MOJEJIMPOBAHUU HENPEPBIBHBIX
nporeccoB. MoaenupoBaHue IBMXeHUs. MojenupoBaHue OMOJOTHUECKUX
cucrteM. MaremaTuecKie MOJEIM B DSKOHOMHUKE. BbrunciaurenbHble
HKCHEPUMEHTHI ¢ MojiensiMu. OOpaboTKa pe3yabTaToB 3KcriepuMeHTa. Meron
HauMEHBIINX KBajpaToB. OlIEHKa YHCIOBBIX MapaMETPOB MOJIEIUPYEMBIX
00BEKTOB M MpoleccoB. BoccTaHOBIEHHE 3aBUCMMOCTEH MO pe3yibTaTaMm
JKCIIEPUMEHTA

4.4

BepostHocTHbie  Momenu.  Metoasl  Monrte-Kapno.  MMmuTanuoHHOe
MozenupoBanue. CUCTEMbl MACCOBOTO OOCTYKHBaHUS

4.5

Tabnuunbie (pensuuoHHBIE) 0a3bl MaHHBIX. Tabiuia — MpeacTaBIeHUE
CBeIeHNH 00 OMHOTHIIHBIX 00bekTax. Iloie, 3ammck. Kitrou Tadiuier. Padora
C TOTOBOI 6a30i NaHHBIX. 3anoidHeHue 0a3bl JaHHBIX. [louck, cOpTHpPOBKa U
¢bunbTpanus JAAaHHBIX. 3amnpochkl Ha BBIOOPKY JaHHBIX. 3ampochl C
napamerpamu. BerauciseMble MoJis B 3ampocax.

MHuorota0iaruHble 6a3bl JaHHBIX. THIBI CBsI3el Mex Ay Tabnnuamu. BHemnuit
kitou. llenmocTHoCTh 6a3pl JaHHBIX. 3ampochkl K MHOTOTAOJIMYHBIM Oazam
JTAHHBIX

4.6

TekcroBeil nponeccop. CpencrBa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUPOBAaHHBIE TEKCTOBble JOKYMeHThHl. (CHOCKH,
ornapinenue. [lpaBuna UUTUPOBAHHUA UCTOYHHUKOB M O(POPMIICHUS
6ubnrorpadguyecKix CCbUIOK
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Nudopmatuka (B 2 yactsx); yriyosnennoe odyuenue. 10 kiace. [onskos K. HO.,
Epemun E.A. OOO «BMHOM. JlaGoparopusi 3nanmit»; AO «M3narenscTBO
[Ipoceemenuey.
Nudopmatuka (B 2 yactsx); yriryosnennoe ooyuenue. 11 kiacce. [onskos K. HO.,
Epemun E.A. OOO «BMHOM. JlaGoparopusi 3nanuit»; AO «M3narenscTBO
IIpocsemenuey.

JIMTEPATYPA U UHTEPHET-PECYPCbI

https://pythonworld.ru/samouchitel-python

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* Uadopmatuka (B 2 yvactsax), 10 k11 knacc/ IomsikoB K. FO., Epemun E.A.,
OO6mectBo ¢ orpanudeHHo oTBeTcTBeHHOCThIO «BMHOM. JlaGoparopus
3HaHUIY; AKinoHepHoe odmecTBo «M3aarensctBo «IIpocBemienne)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. www.fipi.ru
2. www.kpolakov.narod.ru

Metoauueckue mMarepualibl U MPOrpaMMHOE OOeCrieueHre AJis NIKOJIbHUKOB U
yuuteneit: caut K. 0. [Tonskosa
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