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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHoOpmaTuke (yrayOi€HHBIH ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNnbHON MporpamMMbl CpenHero oOmero oOpas3oBanwus, mpeacraBieHHbIX B DOI'OC
COO, a taxxe penepanbHOi paboveit mporpaMMbl BOCITUTAHUS.

[Iporpamma no nHpopMaTrKe Na&T MPeICTaBICHHUE O IENsIX, 00IIel cTpaTernu 00yJdeHus,
BOCIMTAHUS U Pa3BUTHUs OOydarolUXcsl cpeicTBaMu ydeOHoro npeamera «MHdopmaTika» Ha
yrIyONnéHHOM ~ ypOBHE,  YCTaHaBIMBaeT  oOs3aTelnbHOE  NPEIMETHOE  COAEp)KaHue,
IpelycMaTpuBaeT €ro CTPYKTypUpOBaHHWE IO pasfenaM U TeMaM Kypca, OIpeaenser
pacrpenienieHue ero mno kinaccam (rogaM M3ydeHus), Ja€T MpUMEpHOE paclpesieleHne y4eOHbIX
yacoB MO0  TeMaTHMYeCcKUM  pasleilaM Kypca U peKoOMeHaAyeMyl  (IpUMEpHYIO)
MOCIIE0BATEIHPHOCTh UX U3YUEHHUS C YYETOM MEKIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBS3CH,
JIOTUKHU y4eOHOTO MpoIecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJaroXxcs.

[Iporpamma 10 wuH(}OpMaTHKEe ONpeneNnseT KOJIMYECTBEHHbIE M  Ka4eCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro matepuana Uil KaXJIOoro roja HW3y4eHHs, B TOM 4YHCIE s
COJIEPKATENIPHOTO HAMOJNHEHHUsS] PAa3HOTO0 BUIA KOHTPOIsS (IPOMEXKYTOYHOM —aTTecTaluu
00ydJaronuxcs, BCEpOCCUUCKUX MPOBEPOUHBIX pabOT, TOCYAAPCTBEHHOM WTOTOBOM aTTECTAINH).
[Iporpamma 1o wuH(OpPMATHKE SBISIETCS OCHOBOW JJIsi COCTaBIEHUS AaBTOPCKUX Y4EOHBIX
porpaMM U y4eOHHUKOB, TOYPOUYHOIO MJIAHUPOBAHUS Kypca YUUTENIEM.

Wndopmaruka B cpeHeM o01ieM 00pa3oBaHUH OTPaKaeT:

CYIIHOCTh HMH(OPMATUKH KaK HAay4YHOM AMCHUUIUIMHBI, H3ydarollell 3aKOHOMEPHOCTH
NPOTEKAaHUS M BO3MOXKHOCTH aBTOMATH3allMUM WH(OPMAIMOHHBIX MPOIECCOB B PA3TMUHBIX
CUCTEMaXx;

OCHOBHBIE O00JaCTH MpPHUMEHEHHs HH(GOPMATHKH, MpPEXAe BCEro HH(OpPMAIMOHHBIE
TEXHOJIOTHH, YIPaBJIECHUE U COLIMAIbHYIO cepy;

MEXIUCIUTUTMHAPHBIN XapakTep HHPOPMATHKU U HHPOPMAIIMOHHOM JESTEILHOCTH.

Kypc undopmaTiku 17151 ypoBHS CpeHEro 001ero oopa3oBaHusl BISETCS 3aBEPIIAOIIIM
ATANOM HEMPEPHIBHOW MOATOTOBKH 00yUaIOIIMXCs B 00JacTi HHPOPMATUKH U HHPOPMALIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHH, OMUpaeTcs Ha cojaepkaHue Kypca HMHGOPMATHKU YpPOBHS
OCHOBHOTO 00IIero oOpa3oBaHUS M ONBIT IOCTOSHHOTO NpPUMEHEHUs HWH(POPMALUOHHO-
KOMMYHUKAIIIOHHBIX TEXHOJIOTUM, HAa€T TEOpPETHYECKOe OCMBICIEHUE, HHTEPIPETALU0 U
0000I11IeHHE 3TOTO OTBITA.

Pesynbratel yrnmyOnéHHOro ypoBHS u3ydeHus yueOHoro mnpenmera «WHdopmarukay
OPUEHTHPOBAaHbl HA TOIY4YEHHE KOMIIETEHTHOCTEH MJs Mocienyromei npodheccHoHalIbHOM
NEeSTENIbHOCTH KaK B paMKaX JaHHOHM MpeAMETHON 00JIacTH, TaK U B CMEXHBIX C HEll 00J1acTsX.
OHu BKITIOYAIOT B ce0s:

OBJIaJICHUE KIIIOUEBBIMU MOHITUSIMH U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHAS
npeaMeTHas 00JacTh, pPacrmo3HABAHHUE COOTBETCTBYIOIIMX WM TPU3HAKOB M B3aUMOCBS3EH,
CIIOCOOHOCTh IEMOHCTPUPOBATH PA3IMYHBIE MOAXO/bI K U3YYEHHUIO SBJICHUH, XapaKTepHBIX IS
U3y4aeMoil mpeaMeTHOM 00IacTu;

YMEHHME pellaTh TUIIOBbIE MPAKTUYECKHE M TEOPETUYECKUE 3aJauM, XapaKTepHbIEC IS
UCTIOJIb30BaHUsI METOJIOB M MHCTPYMEHTAPUS JAaHHOW IpeIMeTHON 00IacTu;

HaJU4he TPEACTABICHHH O JaHHOW NPEIMETHOW O00JacTH Kak IEJOCTHOW TEOpUHu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3MX CO CMEXKHBIMH 00J1aCTAMU 3HAHUH.

B pamkax yrmyOn€éHHOro ypoBHs — u3yueHus uHMOpMaTHKH  obOecreunBaeTCs
I[eJICHAIIPABJICHHAS MTOATOTOBKA 00YYArOIIMXCs K MPOJOKEHIIO 00pa30BaHMs B OPTaHU3AIMSIX
npohecCHOHANBHOTO 00pa3oBaHUsA IO CHEUUATbHOCTSAM, HEMOCPEICTBEHHO CBSI3aHHBIM C
U(POBBIMU  TEXHOJIOTUSMH, TaKUM KaKk TporpaMMHas WHXXKEHepHs, HHPOpMAIOHHAS
0e30MacHOCTh, MH(POPMAIMOHHBIE CUCTEMbl W TEXHOJOTHUH, MOOWJIbHBIE CHUCTEMBI M CETH,
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Oonblve NTaHHBIE ¥ MAlIMHHOE OOyueHHe, MPOMBIIUICHHBIN HHTEPHET Bellel, HCKYCCTBEHHBIN
UHTEJIJIEKT, TEXHOJIOTUU OecrpoBOJHON CBSI3U, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJIOTHH,
CHUCTEMBI PacIIpeeIEHHOTO peecTpa, TEXHOJIOIMU BUPTYAIIbHON U JOTIOJIHEHHOW pealbHOCTEM.

OcHoBHas 11es1b u3yueHus yueoHoro npeamera «Mudopmaruka» Ha yrnmyOoaéHHOM ypoBHE
cpeaHero odmiero oOpa3oBaHUs — oOOecleyeHue AaTbHEHIIero pa3BUTUS HH(OPMAIIMOHHBIX
KOMIETEHIIMM 00ydaromerocs, €ro TOTOBHOCTH K JKM3HM B YCIOBHUSIX Pa3BUBAIOIIErOCs
UH(POPMALIMOHHOTO OOIECTBAa M BO3PACTAOIIEH KOHKYPEHIIMU Ha PhIHKE Tpyaa. B cBs3u ¢ 3THM
nzydenue nadopmatuku B 10—11 xmaccax 10KHO 00€CTIEUNTS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO HAa MOHMMAHUHM POJH MHPOPMATUKH,
MH(OPMALIMOHHBIX 1 KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI B COBPEMEHHOM O0IIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHUECKOTO U aJITOPUTMUYECKOTO MBIIUICHUS;

c(OpMUPOBAHHOCTh YMEHUU pa3nuyaTh (akTbl W OICHKH, CpPaBHUBATH OLEHOYHBIE
BBIBOJIbI, BUAETh MX CBSI3b C KPUTEPUSMHU OLIEHUBAHUS U CBSI3b KPUTEPUEB C OINpPENCIEHHON
CHUCTEMOMU IIEHHOCTEH, MPOBEPATH HA JOCTOBEPHOCTH M 000011aTh HH()OPMAITHIO;

c(OPMHPOBAHHOCTD MPEJCTABICHUN O BIUSHUN UH(OOPMAIIMOHHBIX TEXHOJIIOTUH Ha KU3HB
yeloBeka B  OOIIeCTBE, TMOHHMMaHUWE COLUAJIbHOTO, HSKOHOMHUYECKOT0, IOJIUTUYECKOTO,
KYJIBTYPHOTO,  IOPUAWYECKOTO,  IMPUPOAHOIO,  IPrOHOMHYECKOIO,  MEAMIMHCKOIO U
(bU3HOIOrMYecKOro KOHTEKCTOB HH(OPMALIMOHHBIX TEXHOJIOTUH;

NPUHATHE TPABOBBIX M 3TUYECKUX ACIIEKTOB WH(OPMALMOHHBIX TEXHOJIOTUH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIH, BOBJEUYEHHBIX B CO3JaHHE U HCIIOJIb30BaHHE HMH(YOPMAIIMOHHBIX
CHCTEM, paclpocTpaHeHne HHPOPMAIINH;

CO3JJaHWE yCIIOBUW JUIsl pa3BUTHUSA HAaBBIKOB  Y4YEOHOW, TPOEKTHOM, HAy4YHO-
UCCIIEI0OBATEIbCKON U TBOPUYECKON AEATENBHOCTH, MOTHBAIIMK O0yJaIOIIUXCS K CAMOPA3BUTHIO.

B conepxanun yuebHoro npeamera «MHPpopMaTHKa» BBIIEISIOTCS YETHIPE TEMAaTHYECKUX
pazznena.

Paznen «lludgpoBasi rpaMOTHOCTBY» TOCBAIIEH BOIPOCAM YCTPOMCTBA KOMITBIOTEPOB M
JPYTUX 3JIEMEHTOB HU(PPOBOIO OKPYXKEHHS, BKIIOYAs KOMIIBIOTEPHBIE CETH, HCIIOJIb30BAHHIO
CPEICTB ONEPAllMOHHOW cHCTeMbI, paboTe B ceT HMHTepHET M HUCHOJIb30BAHUIO HHTEPHET-
CEpBHCOB, NHPOPMAITMOHHOHN OE30MIaCHOCTH.

Paznen «Teopernueckue OCHOBbI MH(POPMATHKH» BKIIOYAaeT B ce€OS TMOHATHHHBIN
anmapar MHPOPMATUKH, BOINPOCH KOJUPOBAHHUS MH(POPMALUHU, W3MEPEHUsT MH(DOPMAITMOHHOTO
00BEMaA TaHHBIX, OCHOBBI aIre0pbl IOTUKH U KOMITBIOTEPHOTO MOIETTUPOBAHUS.

Pa3znen  «AaroputMbl M NpPOrpaMMHpPOBAaHMe»  HalpaBI€H Ha  Pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHHUS, pa3paboTKy ajJropuTMOB M OLEHKY HX CIIOKHOCTH,
(¢opMHpOBaHHE HABBIKOB peaM3allMd IMPOrpaMM Ha S3bIKax MPOrPaMMHPOBAHUS BBICOKOTO
YpPOBHSI.

Pazgen «MH(popManMOHHBIE TEXHOJOINMH» IIOCBALIEH BOIpPOCAM  IIPUMEHEHUs
MH(OPMALIMOHHBIX TEXHOJIOTUH, PealM30BaHHBIX B MPUKIAAHBIX MPOTPAMMHBIX MPOAYKTAX WU
UHTEpHET-CepBUCAaX, B TOM YHUCIIC B 3a/layax aHajH3a JAHHBIX, MCIIOJIL30BAaHUIO 0a3 JaHHBIX U
AMEKTPOHHBIX TaOJHIL I PEeIIeHUs TPUKIIATHBIX 3aay.

B mpuBenénHom nanee cogepkaHuu ydeOHoro mpenmera «MHpopmaTtuka» KypcHBOM
BbIJIEJICHBI JOTIOJTHUTEIbHBIE TEMbI, KOTOPBIE HE BXOJAT B 00s13aTENIbHYIO TPOrpaMMy OOy4eHHs,
HO MOTYT OBIThb MPEUIOKEHBI A W3Y4EHHUS OTIENbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM
00yJaronuMcs.

Yrany6néHublii ypoBeHb U3y4eHHUsS WH(POPMATUKH PEKOMEHAYETCs JJIS TEXHOJIOTMYECKOTO
npoduiIsi, OPpUEHTHUPOBAHHOTO HAa WHXXCHEPHYIO M WH(OpMAIMOHHYIO c(]epbl esTeIbHOCTH.
Yrany6néHHbl ypoBeHb H3YydeHHUs MH(OPMATHKH OOECHeydBaeT: MOATOTOBKY OOYydarolIuXcs,
OpUEHTUPOBAHHBIX Ha CIEUUAJIBbHOCTH B o00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUH U
WH)XEHEPHBIE CIEIUAJIBHOCTH, yYacTHE B IPOEKTHOW M MCCIEN0BATEIbCKOM JESATEIBHOCTH,
CBS3aHHOM C COBPEMEHHBIMHU HAINpPaBICHUSIMH OTPACiIM HWH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
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TGXHOHOFHﬁ, NOoATOTOBKY K Y4YaCTHIO B OJIMMIIMAJaX MW CHA4C E,Z[I/IHOFO ToCyaapCTBECHHOI'O
9K3aMeHa 1o MH(POPMATHKE.

HOC.HGI[OBaTe.HBHOCTB HU3YUCHUA TEM B MpEACiax OJHOIo rojaa OGY‘-IGHI/IH MOXKET 6BITI>
U3MEHEHa 0 YCMOTPEHHUIO YUMTENs IMpHU IMOATOTOBKE padouell mporpaMmbl U HOYPOUYHOTO
IMJIaHUPOBAHUA.

OO61iee YKrciIo 9YacoB, PEKOMEHAOBAHHBIX IS M3ydeHUs: nHpopMmaTtuku — 272 gaca: B 10
kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 gacoB (4 yaca B HEJEI0).



COJAEPKXAHUE OBYYEHUA
10 KUIACC

Hud¢poBasg rpaMOTHOCTH

TpebGoBanusi TeXHUKH 0€30MACHOCTU U TUTHEHBI IPU paboTe ¢ KOMIBIOTEPAMH U APYTUMU
KOMITOHEHTaMU U (PPOBOTO OKPYKEHHUS.

[Tpunuuner paboOThl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApXHUTEKTypa (oH
Heiimana. ABToMaTH4ecKO€e BBIMOJHEHUE MPOTpaMMBbI IiporieccopoM. OrnepaTruBHasi, HOCTOSIHHAS
U JoiroBpeMeHHas mnamsaTb. OOMEH NaHHBIMU C MOMOIIbI0 IUH. KOoHTposuiepsl BHENIHHX
ycTpoucTB. [IpsAMoii 1OCTyI K maMsTH.

OcHOBHBIE TEHIEHIMM pPa3BUTHUA KOMIBIOTEPHbIX TexHonoruil. IlapamnenbHbie
BbIUMClieHUs.  MHorompoieccopubie  cuctembl.  CynepkoMmbioTepbl.  Pacrnpenenénnbie
BBIYHCIIUTEILHBIE CUCTEMBI M 00paboTKa O0IBIIMX JTaHHBIX. MOOMIBHBIC IU(PPOBHIE YCTPOICTBA
U HUX Ppoidb B KOMMYHHMKalUsX. BcTpoeHHbIe KOMIBIOTEPHL. MHKPOKOHTPOIIEPHI.
PobGoTu3npoBaHHble MPOU3BOJICTBA.

[IporpammHoe  obecrieueHHE KOMITBIOTEPOB M KOMIIBIOTEPHBIX  CHCTEM. Bumisl
MpOrpaMMHOTO obOecrieueHus U ux HaszHadeHue. OCOOCHHOCTH MPOTPaMMHOIO OOecreueHUs
MOOWIBHBIX  ycTpoiicTB. IlapamnensHoe mporpammupoBanue. CHCTEMHOE MPOTrpaMMHOE
obecrieuenue. OrneparmoOHHBIE CHUCTEMBl. Y TWIMTHL. JlpaiiBepbl ycTpoicTB. MHCTAIISAIMS H
JEMHCTAIUTSIIUSA TPOTPAMMHOTO 00eCTIeueHHs.

®daiinoBbie cUCTeMBI. [I[pUHITMIBI pa3MeNIeHUsT 1 UMEHOBaHUs (aiijioB B IOJITOBPEMEHHOM
namsty. [11abra0Hb! A5 onucanus rpymnm ¢ainos.

[Iporpammuoe obecrieuenne. JInteH3upoBaHue MPOrpaMMHOTO OOeCIIeueHUs U ITUPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOOgHOE mporpamMmHoe obecneueHue. Kommepueckoe u
HEKOMMEpPYECKOE HCIIOJIb30BaHUE IPOTrPAMMHOTO oO0ecreueHuss U IHUPPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh, YCTaHABJIMBAaEMas 3aKOHOAATeNbCTBOM Poccuiickoir denepauuu 3a
HENPaBOMEPHOE UCMOIb30BaHUE MPOrPAMMHOI0 o0ecredeHns U HU(POBBIX PECYPCOB.

[IpyHUMNIBI TOCTPOEHUsT W almapaTHble KOMIIOHEHThl KOMIIbIOTEpHBIX ceTeil. CereBble
npotokoisl. Cets UHTEpHET. Anpecanus B cetu MaTepHeT. [Iporokomnsl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pa3snenenne IP-cetm Ha moxaceth ¢ nomombio Macok noncereil.  CereBoe
agmuHucTpupoBanue. IlonmyyeHue NaHHBIX O CETEBBIX HACTpoMKax Kommbrorepa. [Iposepka
HAJIMYUs CBS3H € y3JI0M ceTu. Onpeienenre MapuipyTa JABHKEHHUS TaKeTOB.

Bunsl nestensHoctu B cetn HutepHer. Cepsucel Mutepnera. I'eomHdopmarmonHsie
cuUCTeMbl. ['eosoKallMOHHbIE CEPBUCHI PEaJbHOTO0 BpPEMEHH (HAmpHUMep, JIOKAIUs MOOMIbHBIX
Tene()OHOB,  ONpEeJeNieHHe  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HMHTEpPHET-TOPrOBII,
OpoHHpOBaHWE OMJIETOB U TOCTUHHII.

l'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpBUCHI U yciayru. ColuaibHble CETH — OpPraHMU3aLus
KOJUIEKTUBHOT'O B3aMMOJIEHCTBUS M oOMeHa JAaHHbIMU. CeTeBOM 3TUKET: NMpaBuia MOBEICHUS B
kubepnpoctpanctBe. IIpobrema moamuHHOCTH ToOdydeHHOW wuHpopMmaru. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHblE W JKOHOMMYECKHE  YIpO3bl, CBSI3aHHBIE C  HCIIOJIb30BAaHHEM
WH()OPMaAITMOHHO-KOMMYHHKAIIMOHHBIX TeXHOoJIoTHi. O01ue mpo0aeMbl 3auThl HHPOpMauu u
uHpopMaunoHHOi Oe3omacHocTH. CpencTBa 3amMThl  HMH(GOpPMAMK B KOMIIBIOTEpAX,
KOMIIBIOTEPHBIX CETSIX U aBTOMAaTH3MPOBAHHBIX HMH(OpPMAIMOHHBIX cuctemax. IIpaBoBoe
obecrnieueHrne HHHOPMAIMOHHON OE30ITaCHOCTH.

[IpenoTBpanieHne HECAHKIIMOHUPOBAHHOTO JOCTYNa K JUYHOM KOH(MUICHIIMATLHON
uH(pOpMaIlMK, XpaHAIIeHcs Ha TEPCOHATLHOM KOMIBIOTEPE, MOOWIBHBIX YCTPOMCTBAX.
BpenonocHoe mporpamMmMHOe oOecrieueHre Hu CrocoObl OOprOBI ¢ HHUM. AHTHUBUPYCHBIC
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nporpammbl. Opranusanus JMYHOTO apxuBa nHpopmanuu. PesepsHoe konupoBanue. [laponabHas
3aIllATa apXHBa.

HIudpoanue nanubix. CummeTpuuHble 1 HecuMMeTpuuHble mudpsl. [Hudpsr npoctoi
3amensl. [udp Lezaps. Hudp Bmwkenepa. Anropurm mudposanms RSA.

TeopeTnueckne 0CHOBbI HHPOPMATHKH

Undopmanus, ganneie u 3HaHus. MHQopMalnMoHHbIe MpoLEcChl B MPHUPOJAE, TEXHUKE U
o01ecTse.

HenpepriBHbIE U AMCKpETHbIE BEIMYMHBI U cUrHaibl. HeoOXxonmMocTh AMCKpeTHU3aluu
uH(pOpMalLnK, IpeTHa3HaYeHHON 71 XpaHeHus, nepeaadu 1 00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpPHbIE KoOAbl. JlekoaupoBaHue
COOOIIeHNH, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KoJo0B. YcioBue dano. [loctpoeHue
OJIHO3HAYHO JIE€KOJMPYEMBIX KOJOB C IOMOINBI JepeBa. ENMHHIBI M3MEpPEHUs KOJIMYECTBA
uHpopManuu. AnpaBUTHBIA MOIXO K OLIEHKE KOJIMYeCTBa MH(OPMAIHH.

Cucrembl cumcneHusi. Pa3BépHyTas 3amuch LENbIX M IPOOHBIX YHUCEN B MO3UIIMOHHOMN
cucreMe cuncienus. CBOMCTBAa MO3WUIIMOHHOW 3alMCH YMCIA: KOJMYECTBO LU(P B 3aIUCH,
MPU3HAK JEIUMOCTH YUCJIa HAa OCHOBAHHME CHCTEMBI CUMCIEHUS. AJNTOPUTM IEPEBOJAA LIEJIIOTr0O
ymciia u3 P-nuHOM cucTeMBl CUMCIIEHUS B IECATUYHYIO. AITOPUTM NEpPEBOJa KOHEUHOU P-nuHoii
IpoOu B NECATUYHYIO. AJITOPUTM IEPEeBO/Ia 1IeJIOT0 YKcia U3 AECATUYHONW CUCTEMBI CUMCIICHUS B
P-nunyro. IlepeBon KoHEYHOHN necsTHUHOW ApoOM B P-munyro. J[BomuHasi, BOCbMEpUYHAs H
HIeCTHAIaTepUYHAsl CUCTEMbI CUMCIICHUS, CBA3b MEXIy HUMH. ApudmeTnyeckue ornepanuu B
NO3UIMOHHBIX CHCTEMax CuUucieHHs. TpouuHas ypaBHOBELIEHHAs CHCTEMa CUYMCIICHUS.
JIBOMYHO-ECATUYHASL CUCTEMA CUUCIICHHUS.

Komuposanue tekcroB. KomupoBka ASCIL. OpnoOGaiitHbie koaupoBku. CraHnmapt
UNICODE. Kogupoka UTF-8. Omnpeneneaue wuHOpMarmoHHOT0 00BbEMA TEKCTOBBIX
COOOIICHUH.

KomupoBanue nzobpaxenuii. Onenka nHGOpMaIMOHHOTO 00bEMa TpaduuecKux AaHHBIX
IpY 3aJaHHBIX pa3pelieHUH U TIyOMHe KoaupoBaHMs LBeTa. LIBeToBhle Monmenu. Bekrophoe
kogupoBanue. ®opmater rpadudeckux ¢aiinos. TpéxmepHas rpaduka. OpakTanpHas rpaduka.

KomupoBanue 3Byka. Ouenka HH(POpPMAIMOHHOIO 00bEMa 3BYKOBBIX JaHHBIX HpU
3a/IaHHBIX YaCTOTE TUCKPETU3ALNN U Pa3psATHOCTH KOJAUPOBAHHUS.

Anrebpa noruku. [loHsTue BbICKa3biBaHUS. BpickasbiBaTenbHbIE (OPMBI (IIPEIUKATHI).
KBaHTOpBI Cyl1ecTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue omnepanuu. TaOmuubl ucTUHHOCTH. Jlornyeckue BblpaxeHus. Jlorndyeckue
TokaecTBa. Jloka3aTenbCTBO JIOTMYECKHX TOXKAECTB C MOMOUIbI0 TabIUI HCTHHHOCTH.
Jlornueckue onepanny 1 onepanuy HaJ MHOKECTBAMH.

3aKoHbl anreOpbl JIOTUKU. OKBUBAJICHTHbIE MpeoOpa3oBaHUs JIOTMUYECKUX BbIPAXKEHHI.
Jlornueckue ypaBHEHUs U CUCTEMbI YPaBHCHUM.

Jlormueckue (QyHKUIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKUX (DYHKIUN OT
KOJINYeCTBA apryMeHTOB. [1oJiHbIe CHCTEMBI JIOTHYECKHX (YHKIINH.

Kanonuueckue Qopmbl sornueckux BblpakeHUH. CoBeplIeHHbIE AU3IBIOHKTHUBHBIE H
KOHBIOHKTHBHBIE HOPMaJIbHBIE ()OPMBI, AITOPUTMBI UX IIOCTPOCHUS 110 TaOJIUIE HCTUHHOCTH.

Jlornyeckue 3neMeHTBl B cocTaBe KommbtoTepa. Tpurrep. Cymmarop. MHoropaspsaHbii
cymmarop. IlocTpoeHne cxemM Ha JIOTMYECKMX JJIEMEHTaX I10 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aMHUCh JIOTHYECKOTO BBIPAYXKEHUS I10 JIOTUYECKOM CXEMe.

[IpencraBienue HeablX YUCEN B TaMATH KOMIIbIOTEPAa. OrpaHUYEHHOCTh JUana3oHa Ynce
NPy OrpAaHUYEHUU KoJM4YecTBa paspsanoB. llepenonHenue pa3psgHoil ceTku. be33HakoBble U
3HAKOBBIC JTAHHBIC. 3HAKOBBINA OUT. [IBOMUHBIN JOMOTHUTEIHHBIA KO OTPULIATEIBHBIX YUCEIL.

[TobuToBBIe NOTMYEecKUE omepanuu. Jlornueckwii, apudMETHUECKUN € IHKIMYSCKUN
casurd. lllngpoBanue ¢ mOMOIIBI0 TOOUTOBOM orepanuu «uckiovatomee NI ».



[IpencraBieHne BELIECTBEHHBIX 4YMCEI B MaMITH KOMIbIOTEpa. 3Hadallas 4acTb H
MOpsIIOK  ymcyia. Jlnama3oH 3Ha4YeHWH BEIIECTBEHHBIX uucen. [IpobGnembl  XpaHeHUs
BELIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OrPAaHMYEHMEM KOJMYECTBA pa3psloB. BrinonHeHue
orepanuil ¢ BeleCTBEHHbIMU YHCIIaMU, HAKOTIJIEHUE OMIMOOK PU BHIYUCICHUSX.

AJITOPUTMBI M IPOTPAMMUPOBAHHE

Omnpenenenre BO3MOXHBIX Pe3yJIbTaTOB pabOThl MPOCTEUIIUX aJTOPUTMOB YIPaBIICHUS
UCIIOJIHUTENIIMU W BBIYUCIUTEIbHBIX alropuTMoB. OrmpeaesieHHe HUCXOJHBIX JaHHBIX, MpPU
KOTOPBIX QJITOPUTM MOXKET JaTh TPeOyeMbIil pe3ynbTar.

Oranbl pemieHus: 3afad Ha KoMIiblotepe. MHCTpyMEHTalbHBIE CPENCTBA: TPAHCISTOD,
oTNnaauuK, mnpodunupoBmMK. Kommunsuuss M uHTepmnperanus nporpamMm. BupryanbHbie
MAaIIUHBI.

WNurterpupoBanHas cpema pa3paboTku. MeTombl OTIanKu mporpamM. Kcmonb3oBaHue
TpaccUpOoBOYHBIX Tabnuu. OTianouHblii BeIBOA. [lomaroBoe BBIOSHEHHE MpOrpaMMbl. Touku
octaHoBa. [I[pocMOTp 3HaUEHUI TEPEMEHHBIX.

S3pik nporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX: IeTOYUCIICHHBIE,
BEILECTBEHHbIC, CHMBOJIbHBIE, JIoThueckue. BerBnenns. CnoxHble ycnoBus. L{UKIbI ¢ ycmoBueM.
[ukier mo nepemeHHol. B3auMo3amMeHaeMOCTh pa3IMyHbIX BUJIOB LUKJIOB. MIHBapHaHT LMKIIA.
CocraBiieHHEe LHKIA C UCIIOIB30BAHUEM 3apaHee ONPEAeIEHHOINO MHBApUAaHTA LIMKJIA.

JoxymentupoBanue nporpamm. Mcnosb3oBanue kommeHTapueB. [loaroroBka onucanus
IIPOrpaMMbl U UHCTPYKLIHH ISl TIOJIb30BaTEIIA.

AnropuT™Mbl 00pabOTKM HATYpalbHBIX YHUCEI, 3allMCAHHBIX B IMO3UIIMOHHBIX CHCTEMaXx
CUMCIeHHUs: pa30MeHHe 3amucu 4YHclia Ha OTAENbHbIe HUQPHI, HAX0XKIEHHE CYMMbl U
pou3BeIeHUs UG, HAXOKACHUE MAaKCUMaIbHOU (MUHUMAIIBHON ) U(DPHI.

HaxoxJeHne Bcex mMpoCThIX YHMCEN B 33JaHHOM auana3oHe. [IpencraBienue uucia B BUIE
Habopa MPOCTHIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BEICHHS B CTETICHb.

O6paboTka JaHHBIX, XpaHAMUXCS B (ainax. TekcToBble U NBOUYHbIE (aiinbl. DaitoBbie
nepeMeHHbIe ((aitnoBsle ykazarenun). Urenue u3 ¢aitna. 3anuce B pait.

Pazouenue 3amaun Ha momzamauun. [logmporpammel (mporeaypsl U GyHKIuN). Pekypcusi.
PexypcuBHble 00bekThl ((ppakTansl). PekypcuBHble mpoueaypbl U ¢yHkiuu. Mcnonb3oBaHue
CTEKa JJIsl OpraHU3alMK PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanue craHnapTHOM OMONMOTEKM sI3bIKa MporpaMMmupoBaHus. [loaxitoueHue
OuOIMOTEK MOANPOTrpaMM CTOPOHHUX MPOU3BOAUTENEeH. MOIyIbHBIM HPUHLIMII HOCTPOCHUS
porpamm.

Yucnennsle MeTonbl. TouHoe u mpuOMMHKEHHOE pelieHus 3agaud. YucIeHHbIE METOJIbI
pelieHusl ypaBHEHHWil: MeTon mepebopa, MeTox MoJoBMHHOrO neneHus. [Ipubmmxénnoe
BBIUKCJIEHHE JJIUH KpUBBIX. Bhluncienue miomajneil Guryp ¢ moMompio YUCIEHHBIX METO/I0B
(MeToa MPSIMOYTOJILHUKOB, METO/ Tpareiui). [lonck Mmakcumyma (MUHIMYMA) QYHKIIUN OTHON
MIEPEMEHHON METOJIOM IOJIOBUHHOTO JIEJICHUSI.

OO0OpaboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIE (DYHKITUH S3bIKA MTPOTPAMMUPOBAHUS IS
00pabOTKH CHUMBOJBHBIX CTPOK. AJNTOPUTMBI O0OpaOOTKM CHMBOJBHBIX CTPOK: TMOACYET
KOJINYEeCTBA MOSIBICHUI CHMBOJIa B CTpPOKe, pa30MEeHHE CTPOKM Ha CJIOBa MO MPOOEIbHBIM
CHMBOJIaM, TOUCK IOJACTPOKHA BHYTPH JaHHOM CTPOKHM, 3aME€HA HAWJAEHHOW MOJCTPOKH Ha
JpYrylo CTpoKy. I'eHepanust Bcex CIOB B HEKOTOPOM ayihaBUTE, YAOBIECTBOPSIOUINX 33aHHBIM
orpanuueHusiM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl M TOCIENOBAaTEILHOCTH uuceNl. Bprancienne 00OOIMIEHHBIX XapaKTEPHCTUK
3JIEMEHTOB MaccuBa WJIM YHCJIOBOM TMOCJIEI0BATENIbHOCTH (CyMMBI, NMPOU3BEICHUS, CPEIHErO
apu(METHUECKOro, MUHUMAJIBHOTO W MAaKCUMAJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIIOBJIETBOPSIOUINX 3a/laHHOMY YCJIOBHIO). JIMHEHHBIN MOKCK 3a/1aHHOTO 3HAUYEHUS B MAaCCHUBE.



CopTtupoBka oJHOMEPHOro MaccuBa. lIpocTeie MeTOABl COPTUPOBKU (METOJ IMYy3bIPbKa,
METO[I BbIOOpa, cOpTUpOBKa BcTaBkamu). CopTupoBKa ciusiHueM. bricTpas copTupoBKa MaccuBa
(amroput™ QuickSort). JIBOMUYHBIN MOMCK B OTCOPTUPOBAHHOM MaCCHBE.

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX MAaCCHUBOB:
3al0JIHEHHUE JIBYMEpPHOT'O YHUCJIOBOTO MAacCHBa MO 3a/laHHBIM IpaBHJIaM, TOUCK 3JIeMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIEHNE MaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOIO
MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOI[OB IBYMEPHOTO MacCHBA.

NupopmaninoHHbIE TEXHOJIOTHH

TexcroBeiii mponeccop. PenaktupoBanue u ¢popmaruposanue. I[Iposepka opdorpaduu n
rpamMMatuku. CpeicTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Tpolieccope. Mcmosb3oBaHue
ctuneil. CTpyKTypUpOBaHHBIE TEKCTOBblE NOKyMeHThl. CHOCKH, oriaBiieHue. KoiiekTuBHas
pabota ¢ JokymMeHTaMu. THCTpyMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX Ipoueccopax. O0nauHble
cepBuchl. JlenoBas mepenucka. Pedepar. IIpaBuna mUTHPOBAaHUS MCTOYHUKOB U O(POPMIICHHS
oubmmorpadudeckux ccpiiok. OdopmieHue cnucka JIuTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM
BEPCTKOM TeKcTa. TexHMUeckue cpeicTBa BBojaa TekcTa. Crenuaan3upoBaHHBIE CPEJCTBA
pEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

Anamm3  nmaHHeix. OCHOBHBIE — 3aJa4yd  aHAJIKW3a  JaHHBIX:  [POTHO3UPOBAHUE,
KJlaccu(UKalus, KilacTepu3alusi, aHaiu3 OTKJIoHeHUH. [locnenoBaTenbHOCTh pelieHus 3adad
aHaJIM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA KA4eCTBA AHHBIX, BEIOOD H/WIIN
MOCTPOCHHE MOJENH, MpeoOpa3oBaHUe [aHHBIX, BU3Yyalu3alus HJaHHBIX, HHTEPIpeTarus
pe3ynbraroB. [IporpaMMHBIe CpeCcTBa U MHTEPHET-CEPBUCHI IJiI 00paOOTKU U MPEACTaBICHUS
naHHbIX. bonpiue manaple. MammHHOE 00yueHne. HTeIeKTyalbHbIN aHAIN3 JaHHBIX.

AHanu3 NaHHBIX C TIOMOINBIO JJIEKTPOHHBIX TaOMUIl. BBIYMCIEHHE CYMMBI, CpPEIHETrO
apudMeTHIecKoro, HauOombpmiero (HAUMEHBIEro) 3HAYEHUs JAWana3oHa. BeaucieHue
Kod(pdUIMEeHTa KOPPETSIUU BYX DPSIOB JaHHBIX. l[locTpoeHue cTonOYaThIX, JIMHEHYATHIX U
KpyroBbeix auarpamm. [loctpoenne rpaduxoB Gynkiuii. [logbop nuHUM TpeHaa, perieHUe 3a1a4
MPOTHO3UPOBAHUS.

UuciieHHOE pellieHrne YpaBHEHHMM ¢ MOMOIBI0 Toadopa mapamerpa. OnTuMu3aius Kak
MOWCK HAWIY4IIEro pelleHus B 3aJaHHBIX ycnoBusix. llemeBas (yHKIMsA, OTrpaHUYCHUS.
JlokanpHbIE U TIIOOAIBHBIH MUHUMYMBI IieJieBOM (yHKIHMH. PemeHue 3amad ONTHMHU3AIUHU C
MTOMOIIIBIO AJIEKTPOHHBIX TAOIIHIL.
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Teopernueckue 0CHOBbI HH(POPMATHKHI

Teopetnueckre NOIXOAbl K OIEHKE KoIWdecTBa MHGOpMalUuu. 3aKOH aJJUTHBHOCTU
uHpopmanuu. Popmyna Xapriau. Mapopmanus u seposaraocts. Popmyna lllenHona.

AnropuT™mbl ckatus daHHBIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKAaTHUS JAaHHBIX C TOTEPSIMH. YMEHBIICHHE TIyOMHBI KOJWPOBAHUS IIBETA.
OcHoBHbIe uaeu anroputmoB cxatus JPEG, MP3.

CkopocTh Tepeavyd JaHHBIX. 3aBHCHMOCTh BPEMEHH Iepeladd OT WH(OPMAaIUOHHOTO
0o0b€Ma MaHHBIX M XapaKTEPUCTHK KaHala CBS3U. [IpUyMHBI BO3HUKHOBEHHS OMIMOOK MpuU
nepenave gaHHbIX. Koabl, MO3BONISAIOMNE OOHAPYKUBATh U UCIIPABIATH OMTUOKH, BOZHUKAIOIINE
npu mepemade gaHHbIX. Paccrosame Xsmmuura. KomupoBanue ¢ moBTopeHmem OuToB. Kol
X3MMUHTA.

Cuctembl. KoMmoHEHTBI cHUCTEMBI W HX B3aumojaecTBue. CucTeMHBIN A(DPEKT.
VYnpasienue Kkak UHPOpMauoHHbIN nporiecc. OOpaTHast CBA3b.

Monenmu u  moxaenupoBanue. lLlenbp  MopenupoBanHusi.  COOTBETCTBHE — MOJIEIH
MOJICTTHPYEMOMY OOBEKTY WIIM TPOIECCY, eI MOoAeIrupoBaHus. DopManu3aius MPUKIaTHBIX
3azay.



[IpencraBnenue pe3yibTaTOB MOJAEIMPOBAHUS B BUAE, YJOOHOM MJisi BOCIPHSTHSA
4yeoBeKoM. ['paduueckoe mpeacTaBiIeHne TaHHbBIX (CXEMBbI, TaOIUIIbI, TPAPUKH).

I'pads. OcHoBHble moHsATHSA. Bunel rpagos. Omnucanue rpadoB C MOMOIIBIO MAaTpPHIL
CMEKHOCTH, BECOBBIX MATpHII, CIIHCKOB CMEKHOCTH. PellleHnme anropuTMuyecKux 3anad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTPOEHUE ONTUMAIBLHOTO IYTH MEXAY BepIIMHAMH Tpada,
ONpeC/ICHNe KOJIMYECTBA PANIMYHBIX IYTEH MEXAY BEpIIMHAMU OPHEHTHPOBAHHOIO
AIUKINYecKoro rpada).

HepeBws. bunapnoe nepeo. JlepeBbs moucka. CriocoObr o0xoma aepeBa. [IpencraBnenue
apu(MeTHUECKUX BBIpAXEHUH B BHUJAE JAepeBa. JMCKpETHBIE WUIPHI JBYX HIPOKOB C IOJIHOM
uHpopmanueil. Iloctpoenne nepeBa mnepedopa BapHAaHTOB, ONMCAHUE CTPATETHHU UIPbl B
TabaMuHOM (hopMe. BHIMTPHIIIHBIE U TPOUTPHIIIHBIC TTO3ULUHU. BHIUTPHIIHBIE CTPATETHH.

CpenctBa  uCKycCTBEHHOro  uHTeiiekTa. CepBHCBI  MallMHHOTO  IIEpeBoJa U
pacnio3HaBaHus YCTHOM peun. KoruutuBHbie cepBuchl. MneHTHUKALUSA U TOUCK M300pakeHuH,
pacriozHaBanue Jui. CamooOyuaromuecss CHUCTeMbI. VICKYyCCTBEHHBIM  HMHTEIIEKT B
KOMITBIOTEPHBIX UTpax. Mcroib30BaHHE METOAO0B MCKYCCTBEHHOTO HWHTEIUIEKTa B O0YYarolIuX
cucreMax. Mcrnonp3oBaHre METOA0B UCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHMKe. MHTepHeT
Belel. [lepcriekTuBel pa3BUTHSA KOMIIBIOTEPHBIX MHTEILIEKTYalIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI H IPOrPAaMMHPOBAHHE

dopmanusanus NOHATUSA anroputMa. MammHa TeropuHra Kak yHMBEpCaJbHash MOJENIb
Beluncaenuil. Tezuc Uepua—TrropuHra.

OrneHka CIOXHOCTH BBIYMCICHUN. Bpems paOoTbl u 00BEM HCHONB3yeMON HaMsTH, MX
3aBUCHMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OneHKa AaCHMITOTHYECKOH CIOXKHOCTH
QITOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHON croxHocTH. [lepebopHbie anroputmsl. [Ipumeps
Pa3IUYHBIX aITOPUTMOB PEUICHMS OAHOU 3aa4l, KOTOPBIE UMEIOT PA3IINYHYIO CJIOKHOCTD.

[Tonck npocThIX uYMcen B 33JaHHOM JMAlNa30HE C IIOMOIIBI AJITOPUTMA «PELIETO
DparocheHay.

MHoropa3psHble eJble YUCIIa, 3a/1a41 JITUHHON apu(pMETUKH.

CrnoBapu (accolMaTHBHBIE MAacCHBBI, OTOOpakeHus). Xomi-tabmuibl. I[loctpoeHue
aJ1(haBUTHO-4ACTOTHOTO CJIOBAPs /7S 33IaHHOTO TEKCTA.

Creku. AHanu3 NpaBUIBHOCTH CKOOOYHOrO BbIpa)keHUs. Boruncienue apupmeTnyeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT(PUKCHOI (opme.

Ouepenu. Mcnonb30Banue ouepenn A1 BpEMEHHOTO XPAHEHUS JAHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMAILHOTO OCTOBHOTO JiepeBa B3BEIIEHHOIO
CBSI3HOTO HEOPUEHTHPOBAHHOro rpada. KommuecTBo pasnuyHbIX MyTeH MeEXAy BepLIMHAMHU
OPUEHTHPOBAHHOTO AIIMKINYECKOro rpada. Anroput™ JIeHKcTpsl.

HepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBonuHbie (OMHApHBIC)
nepeBbsi. [locTpoeHue nepeBa Ui 3aJaHHOTO apuU(pMETHYECKOrO BbIpakKeHUs. PexypcuBHBIE
aropuT™Mbl 00x0/a nepesa. Vcnonb3oBaHue cTeka U odepenn A 00Xxoza 1epeBa.

JluHamuueckoe NpOrpaMMHUPOBAaHHME KaK METOJ pELIEHUs 3aJad C COXpPaHEHUEM
IIPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJadd, pelaemMple ¢  MOMOLIBI0  JUHAMHYECKOIO
POrPaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMH, MOACUET KOJIMYECTBA BAapHUAHTOB,
3aja4 ONTUMHU3ALUH.

[lonartue 00 OOBEKTHO-OPHEHTUPOBAHHOM NpPOrpaMMUpOBaHUH. OOBEKTHI U KIACCHI.
CgoiicTBa 1 MeTO/1bI 00beKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN aHamu3. PazpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1MoAX0a. HKancynsuus, Hacjae0BaHue, MoJIuMOphU3M.

Cpensl ObicTpoit pa3paboTku mporpamm. IIpoekTupoBanue uHTEpdeiica MoIb30BaTEIs.
Hcnonp30oBaHre TOTOBBIX YIPABISIEMbIX JIEMEHTOB JUIsSL TOCTPOEHHs HHTepdeiica.

0O0630p A3bIKOB porpaMmupoBanusl. [loHsATHE 0 MapagurMax NporpaMMHpPOBAHUS.

HNHpopManOHHBIE TEXHOJIOTHH



Ortanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOr0  MOJICJIMPOBAHMS:  MOCTAaHOBKA  3aJ/1ayw,
pa3paboTka MOJIeH, TECTUPOBAHUE MOJIENH, KOMIIBIOTEPHBIN IKCIIEPUMEHT, aHATIU3 PE3YJIbTaTOB
MOJICIIUPOBAHUS.

Juckpernzanuss Npu MaTEMaTUYECKOM MOJEIMPOBAHUM HENPEPBIBHBIX IPOLIECCOB.
MonenupoBanue JBUXKeHHS. MoJenupoBaHue OHOJIOTHYECKHX CHCTEM. MaTeMaruueckue
MOJIeJIM B SKOHOMHUKE. BpIUnCIuTEIbHBIE SKCIEPUMEHTBI C MOJCIISIMH.

OO0OpaboTka pe3ynbTaTOB »JKCIEpHUMEHTa. MeTol HauMeHbIHNX KBajapaToB. OleHKa
YHCIIOBBIX TaPaMETPOB MOJEIUPYEMbIX 00BEKTOB U IIpoleccoB. BoccTaHoBIEeHUE 3aBUCHMOCTEM
MO pe3yJbTaTaM HKCIIEPUMEHTA.

Beposarnoctaeie Mozenu. Mertoael Monte-Kapno. HMmuTannonHoe MoAeNIMpOBaHUE.
CucTteMbl MacCOBOTO 0OCTYKHBAHHUS.

Tabmuunbie (pensiiiuoHHbIC) 0a3bl MaHHBIX. Tabnuia — MpejcTaBiICHUE CBEACHUN 00
OQHOTHIHBIX O00OBekTax. [lome, 3ammch. Kimrou tabmuipl. Pabora ¢ roroBoi 0a30il OaHHBIX.
3anonHenue 6a3bl naHHbIX. [lonck, copTupoBKa M GUIBTPAIMs JAaHHBIX. 3alIPOCHl Ha BBIOOPKY
JAHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucisiempie mojs B 3anpocax.

MHuororabnuunble 0a3bl JaHHBIX. THMBI CBA3eW MeXay TaOnuiamMu. BHemHMi Kiod.
HemnoctHOCT 6a3bl JaHHBIX. 3aMIPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nurtepuer-npunoxenus. [lonsTue o cepBepHON M KIMEHTCKOW YacTAX caiTa. TeXHOIorus
«KIIEHT — cepBep», e€ mocTonHcTBa U HepocTaTku. OcHOBHI si3bika HTML 1 kackaHBIX TaOmuIl
ctuneit (CSS). Cuenapun Ha s3bike JavaScript. @opmbl Ha BeO-cTpaHUIIE.

Pa3smerienne BeO-caiiToB. Yciyra XocTuHra. 3arpyska (aiiioB Ha CauT.

BBon m300pakeHHI ¢ MCTOJB30BaHUEM PA3IMYHBIX IMU(PPOBBIX YCTPOMCTB (LHGPOBBIX
¢doTroanmapaToB ¥ MUKPOCKOIIOB, BUJEOKaMep, CKAHEPOB U JIPYrux ycTpoicT). ['paduueckuit
penaktop. Paspemenune. KaapupoBanue. HWcnpaBinenue mnepcnekTuBbl. ['mcrorpamma.
Koppekuus ypoBHel, xoppekuus 1Bera. OOeclBeYMBaAHUE IMBETHBIX H300pakeHUU. Peryrib.
Pa6oTa ¢ o6mactsimu. OuIbTpHIL.

Mmuorocnoitasle uzobpaxkenus. TexcroBble cion. Macka cinos. Kananel. CoxpaHeHue
BbIZIcIeHHONW oOmactu. [loaroroBka winmrocTpanuii  jiis  BeO-callTOB. AHMMHUPOBAHHBIC
U300paskeHHsL.

Bekropnas rpaduka. IlpumutuBel. M3mMeHeHue mopsika 3JIeMEHTOB. BwipaBHHBaHUE,
pacnpenenenue. I'pynnupoBka. Kpusblie. dopmarbl BEeKTOpHBIX pUCYHKOB. lcmoabzoBanue
KOHTYpOB. BekTopu3anus pacTpoBbIX H300paKeHUM.

[IpuHUUIIBI TOCTPOEHHUSI M PENAKTUPOBAHUS TPEXMEPHBIX Mojeneil. CeTouHble MOEIH.
Marepuanbl. MojenupoBaHue HMCTOYHMKOB OCBelleHWs. Kamepbl. AIAUTHBHBIE TEXHOJOTHH
(3D-mipuntepsl). [loHsATHE O BUPTYAJIbHOM PEATHHOCTH U AOTOIHEHHOW PEaTbHOCTH.
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HJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMBI TI0 MHOOPMATHKE
(YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O OBILIEI'O OBPA30OBAHMS

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PpEe3yNbTAaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTh OOYy4arolIUXCs
PYKOBOJICTBOBAThCS ~ CHOPMUPOBAHHOMH  BHYTPEHHEH  MO3MLMEH  JIMYHOCTH, CHUCTEMOM
LHEHHOCTHBIX  OPHUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX YOEXJEHHH, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE )KMU3HEHHOTO OIBITA U OIbITa
NEeSATeNIbHOCTH B TIpoOIlecce peaju3aluu CpeACTBaMH y4yeOHOro MpeaMeTa OCHOBHBIX
HaIpaBJIEHUH BOCIUTATEIbHON IEATEIIbHOCTH.

B pesynbrare m3ydenuss mHOOpPMATHKH Ha YpOBHE CpEIHEro OOIIero oOpa3oBaHUS Y
oOyudatomerocst 0yayT chopMUPOBAHBI CIIEAYIONINE IMYHOCTHBIE PE3YIbTAThI:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB ¥ O0OsS3aHHOCTEH, yBa)KCHHE 3aKOHA H
MPaBOMOpAIKa, COOJIOJEHHE OCHOBOIOJIATAIOIIMX HOPM HMHGOPMAIMOHHOTO TpaBa U
UH(POPMALMOHHOM 6€30MacHOCTH;

TOTOBHOCTb IPOTHUBOCTOSITH HJEOJOTUM SKCTPEMH3Ma, HallMOHAlIM3Ma, KceHodoOuwu,
TUCKPUMHUHAIIMA TIO0 COIMAIIbHBIM, PEIUTHO3HBIM, PAcCOBBIM, HAIMOHANBHBIM TIPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOILEHHWE K MCTOPUYECKOMY HacCjenuio, NOoCTkeHusM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, TOHUMaHHEe 3HAaYeHWs WH(DOPMATHKM KaK HAyKd B IKHU3HU
COBPEMEHHOTO O0IIECTBa;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM 4Hclie B ceTu MHTepHeT;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

JCTETHUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas 3CTETUKY HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTH BOCIIPUHUMATh pa3InyHbIe BUJbI UCKYCCTBA, B TOM YHCI€ OCHOBAaHHOTO Ha
UCTIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJIOTHIA,

5) puznveckoro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh 3JIOPOBOTO M 0e30macHOro oOpa3a JKU3HHU, OTBETCTBEHHOIO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM YHCIJIE 3a CUYET COONIIOACHUS TpeOoBaHUN Oe30macHOM
OKCIUTyaTaIlui CPEACTB HH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K aKTHBHOM JAESITEILHOCTH TEXHOJIOTHUECKON M COIMAIBHON HAMPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U  CaMOCTOSTEIbHO  BBIIOJHATH  TaKylO
NEeSTEIIbHOCTD;

uHTEepec K chepam mpodeccHoHaTbHON NEeATeNTbHOCTH, CBSI3aHHBIM C WH()OPMATHUKOH,
MpPOrpaMMUPOBAHUEM M HH(POPMAIIMOHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMHU Ha JOCTHKCHHSIX
HayKl WHGOPMATUKU M HAYYHO-TEXHUYECKOTO MpOrpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyymieit mpodecCuu U pean30BbIBATH COOCTBEHHBIC YKIU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpPA30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHUSA:

OCO3HaHHE TII00ATLHOTO XapaKTepa SKOJOTHIECKHUX MPOOJIeM U IMMyTeH UX PEIICHUS, B TOM
yHclie ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA;
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8) HeHHOCTH HAYYHOI0 NO3HAHMA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH, TOCTHKEHUSM HAYyYHO-TEXHMUYECKOTO Mporpecca U OOIIeCTBEHHON MpPaKTUKH,
3a CY€T TOHMMaHHS POJIM HMH(OOPMALMOHHBIX PECYpCOB, MH(DOPMAIMOHHBIX IPOLECCOB H
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBHUAX LU(GPOBOM TpaHChOpMaLUU MHOTUX cep KU3HU
COBPEMEHHOTO O0IIECTBa;

OCO3HAHME IIEHHOCTU HAyYHOW JAEATENbHOCTH, TOTOBHOCTb OCYIIECTBIISITH NMPOEKTHYIO U
HCCIIEZIOBATEIbCKYIO IESTEIbHOCTh HHANBUAYAIHHO U B TPYIIIIE.

B mpomecce mocTHXKEHHsS JMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IPOTPaMMBI IO
uHpopMaTHke y  OOydYalOIIMXCS  COBEPIICHCTBYETCS  HMOIMOHAIBHBIM  WHTEIUIEKT,
npernonararomui copMupoBaHHOCTD:

caMoperyIpOBaHHs, BKJIFOUAIOIIETO CaMOKOHTPOJIb, yMeHHe NPUHUMATh
OTBETCTBEHHOCTb 32 CBOE TIIOBEIEHUE, CIIOCOOHOCTH aJaNTHPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHHSIM H MTPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKIIOYAIOMIEH CTpPEMJIEHHE K JIOCTHIKEHUIO LENH MU YCHEXYy,
OIITHMHU3M, HHUIINATHBHOCTh, YMEHHE JIeHICTBOBATH, NCXO/S M3 CBOUX BO3MOXKHOCTEIH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh TMOHUMATh 3MOIIMOHAIBHOE COCTOSHUE IPYTUX,
YYUTHIBaTh €r0 MpPU OCYIIECTBICHHHM KOMMYHHMKALMH, CIIOCOOHOCTb K COUYYBCTBHIO U
COIEPEKHUBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOMINX CHOCOOHOCTH BBICTPaWBaTh OTHOILICHUS C APYTHMH
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare m3ydeHuss MHGOPMATHKHA Ha YpOBHE CpenHEro oodmiero oOpa3oBaHHS Yy
obOyuvaromerocss OyayT cQopMUpOBaHBI MeETaNpeAMETHBIE PE3YJbTAaThl, OTPAKCHHBIC B
YHHUBEPCATbHBIX YUYEOHBIX JEHCTBUSAX, a UMEHHO — IO3HABATEIbHbIC YHUBEPCAIbHBIE yueOHBIC
NeWCTBUSI, KOMMYHHKATHBHBIE  yHUBEpCAIbHbIC  y4eOHBIE  JICWCTBUS,  PETYJSTHBHBIC
YHHUBEpCaTbHbIC yUeOHBIE ACHCTBUSI, COBMECTHAS JIESTEIHHOCTD.

Ilo3naBaTebHBbIE YHUBePCAIbHbIE YUeOHbIE 1eiCTBUS

1) 6a3o0Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENNbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK WJIM OCHOBAHMS JUIsl CPAaBHEHMS, KJIacCHU(PUKAIUN
1 0000IIEeHH;

OHpeI[eJIHTB OeJan ACATCIbHOCTH, 3aaBaTh HapaMeprl nu KpI/ITepI/II/I HUX OIOCTHKCHUA,

BBISIBIISITH 3aKOHOMEPHOCTH Y TPOTHBOPEYHS B PaCCMaTPUBAEMBIX SBICHUSIX;

pa3pabarbIBaTh IUIAH PELICHUs MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINUXCSI MaTepHaIbHBIX
¥ HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTH KOppCKTI/IBBI B ACATCIBHOCTBb, OLICHHUBATH COOTBCTCTBUC pesyanaTOB OeiaAaM,
OIICHUBATh PUCKH MOCJICACTBUH ACATEIHHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSAX pPEAJbHOTO, BHUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

pa3BI/IBaTB eraTI/IBHOG MBIIIIJICHUEC HpI/I peH_IeHI/II/I JKN3HCHHBIX HpOGHeM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKUE 1eHCTBHS:

BJIaACTh HAaBBIKAMU y‘IGGHO-I/ICCHe,Z[OBaTeHBCKOf/’I n HpOeKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH
paspenieHus mpo0seM, CIIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOUCKY METOOB
pemeHI/m HpaKTI/I‘ICCKI/IX 3ajJa4, HpI/IMeHeHI/IIO pa3HI/I‘IHI>IX MCTOAOB IIO3HAHUAA,
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OCYIIECTBIISATh PA3JIMYHBIE BHUJABI JEATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHHS, €ro
UHTEPIPETAINHU, TPEOOPA30BAHUI0 U TIPUMEHEHUIO B PA3lIMYHBIX YYCOHBIX CHUTYAIHsIX, B TOM
YHCIIe P CO3/aHUU YU€OHBIX U COI[MAIBHBIX TPOEKTOB;

(GopMHpOBATh HAYYHBIA THIT MBIIUICHHS, BIaJCTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITHSIMHA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 0Opa30BaTEIIbHOW ACATEIHHOCTH W
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3MpOBAaTh 3aJady, BBIIBUTATh
TUNOTe3y €€ pelleHHs, HaXOAWTh AapryMEHThl JUIs JO0Ka3aTelbCTBa CBOMX YTBEpPXKICHH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AQHAIM3UPOBATh TIONYyYEHHBIE B XOJI€ PEHICHUS 3aJadd pPe3yabTaThl, KPUTHYECKH
OILICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IICJICHANIPABICHHBIN IOMCK IMEPEHOCa CPEICTB U CIIOCOOOB JEHCTBUS B
po(hecCHOHATLHYIO CPey;

yMETh TIEPEHOCUTh 3HAHHWA B T[O3HABATEIBHYI0 M  IPAKTHYECKYH  00JacTu
KHU3HEIEATEILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTAaTh HOBBIC HJCH, MpEAjiarath OPUTHHAIBHBIE MOAXOABl U PEUICHHS, CTABHUTH
poOJIeMBI M 33]1a9H, TOMTYCKAIOIINE aTbTEePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nHpopManmeii:

BJIAJICTh HABBIKAMU TIONYYCHUs HMH(POpPMAIMK W3 WCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBIISATh MOUCK, aHAJIU3, CHCTEMATU3aLUI0 M HHTEPIPETALHUIO
UHPOPMAIINU Pa3IMYHBIX BUJOB U (OPM IMPEIICTABICHIS,

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ y4€TOM Ha3HAYECHUS UHPOPMALIMHU U LI€JIEBOI
ayJIUTOPUH, BBIOHPAsi ONTUMAIBHYIO (OPMY MPEICTaBICHUS U BU3YalIN3allUH;

OLIEHUBATh JJOCTOBEPHOCTb, JIETHTUMHOCTh MH(OpMAIMH, €€ COOTBETCTBUE MPABOBHIM U
MOPaJIbHO-ITHYECKIM HOpMaM;

UCIIONIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelleHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHW3allMOHHBIX 33724 C COOJIOJACHUEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKU O€30IaCHOCTH, THTHEHBI, PECypcocOepekeHus], IPABOBIX U
STUYECKUX HOPM, HOPM HHPOPMAIIMOHHON O€301TaCHOCTH;

BJIQ/ICTh HABBIKAMHU pACMO3HABAHUS U 3alUThl WHGOpMAIUu, HHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

KomMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE Y4eOHbIe el cTBUS

1) oOmienue:

OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX chepax >KU3HU;

pacro3HaBaTh HeEBepOaJbHBIC CpPEACTBA OOIIEHUS, IMMOHMMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, PAaCIO3HABATh MPEANOCHUTKA KOHPIUKTHBIX CUTYAIIi U CMAT4aTh KOH(IJIUKTHI;

BIIAJICTh PA3TMYHBIMU CIIOCOOaMH OOIICHUS U B3aUMOJICHCTBUS, apTyMEHTHPOBAHHO BECTH
Aualor, ymeTb CMATYaTh KOH(bJII/IKTHBIe CUTyalluu,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HMCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCcTHAasl IesiTeJIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIMBHUIYaJIbHON paboTHI;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX JIEHCTBHM C Y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXJ0T0 WieHa KOJJICKTUBA;
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IIPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS IO MX JOCTHIKCHMIO: COCTABIIATH IUIAH JIEUCTBUM, PACIPENEIATh POIU C YYETOM
MHEHHUU yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJAJa U KaXKJIOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHIM;

IpeJUiaraTb HOBBIE IIPOEKTHI, OLICHWBATH UACH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYMMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B Pa3JIMYHBIX CHUTyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

1) camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYyTUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON JAESITENHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAH PEeIICHHs MPOOJIeMbI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B JESATEIbHOCTb, OLIEHUBATDH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YIHTaTOB U OCHOBAaHUI, HCIIOJIL30BATh MPUEMBI pedIeKCHH
JUTSL OLICHKU CUTYaIliH, BBIOOpA BEPHOTO PELICHMUS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH.

3) npuHATHA ce0s M APYrux:

NPUHUMATH ce0sl, MOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATH MOTHBBI U ApTYMEHTBI JJPYTUX TIPU aHAIHU3E PE3YNIbTATOB ICATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUH IPYTOTO YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

B mpouecce wusyuenus kypca HHPOpMaTHKU yriuyonéHHoro ypoBHs 6 10 knacce
00yJaromMUMuUCs OyAyT JOCTUTHYTHI CIIEAYIOIINE TPEAMETHBIE PE3YJIbTaThI:

BJIAJICHUE MPEACTABICHUSIMA O POJIM HH(POPMALMU M CBS3aHHBIX C HEHW MPOIECCOB B
HpUposie, TEXHUKE M OOIIEeCTBE, MOHATUSAMH <«HMHPOPMAIMA», «HH(OOPMAINOHHBIN ITPOIECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIA 3(PPeKT», «MHPOPMAIMOHHAS CUCTEMay,
«CHUCTeMa yIpaBICHUNY;

BJIAaJICHHE METOJaMHU IOMCKa WHpOpMauuu B ceTh VIHTepHET, yMEHHE KpPUTHUECKU
OLICHMBATh NH(OPMAIHIO, TIOIYYSHHYIO U3 ceTH MHTEepHET;

YMCHHE XapaKTCpU30BaATb OOJIBIIINE JaHHBIC, MPUBOAWUTL IMPUMEPBI HMCTOYHUKOB HX
NOJTYYeHHS W HANpaBICHUS WCIOJIb30BaHMSA, YMEHHE KIacCH(HUIMPOBATH OCHOBHBEIC 3aJadM
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aHaJM3a JaHHBIX (MIPOTHO3MPOBAHME, KIacCH(UKAIUs, KJIacTepHU3allus, aHAJIU3 OTKIOHEHUH),
MOHMMAThH IOCIIEJIOBATEILHOCTh PEIIEHUs 3aJa4 aHaliu3a JAHHBIX: COOp MEPBUYHBIX IAHHBIX,
OUMCTKAa M OIEHKAa KadecTBa JaHHBIX, BHIOOp W/WIIM TMOCTPOCHHE MOJENH, Mpeodpa3oBaHUe
JTaHHBIX, BU3yaJU3alus JAHHBIX, HHTEPIIPETallus Pe3yIbTaToOB;

NOHMMaHHE OCHOBHBIX MPHHLUIOB YCTPOHCTBA M (DYHKIIMOHHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U  MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIMHA pPa3BUTUS  KOMIIbIOTEPHBIX
TEXHOJIOTHI;

BJIaJICHWE HaBbIKAMHU pabOThl C OMNEPAMOHHBIMU CHUCTEMaMH, OCHOBHBIMU BHUJAAMHU
IPOTPaMMHOTO oOecrieueH s JUIsl pellieHHst y4eOHBIX 3a1ay 10 BHIOpAaHHOH ClIeIUaIn3aluig;

HaJIM4Yue TPEJCTaBICHUNH O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHpE, O
0a30BbIX NMPHHLIMIAX OPraHU3alud U (PYHKIIMOHUPOBAHMS KOMIIBIOTEPHBIX CeTei, 00 o0mux
MPUHLIKIAX pa3pabOTKU U (YHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHU;

NOHMMAaHHE yrpo3 UHPOPMALMOHHON 0€30MacHOCTH, UCIIOIB30BaHUE METOAOB U CPEJICTB
NPOTUBOACUCTBUS ATHM yrpo3aM, COONIOAeHHE Mep Oe30MacHOCTH, MPeloTBPALIAIOIINX
HE3aKOHHOE PpaCIpOCTPAHEHUE IEPCOHAIBHBIX JAaHHBIX, COONIOZCHHE TPeOOBAaHMI TEXHHUKH
0€30MacHOCTH U TUTUEHBI IPU paboTe ¢ KOMIBIOTEPAMU U APYTUMU KOMIIOHEHTaMHU LU(POBOTO
OKPYXCHHsI, MOHUMAaHHE IPABOBBIX OCHOB HCIOJB30BaHUS KOMIIBIOTEPHBIX IMporpamm, 0a3
JTaHHBIX U paboThl B ceTH HTepHeT;

MOHMMAaHUE OCHOBHBIX TMPUHIUIIOB IUCKPETU3AIMH PA3TUYHBIX BUAOB HH(OpPMAIIHH,
yYMEHHE OIpeaessaTh HHHOPMALMOHHBIH 00bEM TEKCTOBBIX, IpaUuUecKUX U 3BYKOBBIX JaHHBIX
IpY 3a/IaHHBIX TTapaMeTpax TUCKPETU3aINH, YMEHHE ONPEIeNaTh CPEIHIOI CKOPOCTh Mepetadn
JAHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHH Mepeavu IpU U3MEHEHUH HH()OpMAaLMOHHOTO 00bEMa
JTAHHBIX M XapaKTEPUCTUK KaHaja CBSI3M;

YMEHHME HCIOIb30BaTh IpPU PEHICHUH 3a/ad CBOMCTBA MO3UIIMOHHOM 3amUCH 4YHCed,
QITOPUTMA TOCTPOCHHS 3alHMCH YHUCIAa B MO3UIIMOHHOM CHCTEME CUUCIEHHUS C 3aJaHHBIM
OCHOBaHHUEM U MOCTPOCHHUS YKCIA 0 CTPOKE, COAepKallel 3auch 3TOT0 YKcia B MO3ULUOHHON
CHCTEME CUHCIICHHS C 33JJaHHBIM OCHOBAaHHEM, YMEHHE BBINIOJIHATH apu(pMeTHUECKUe onepariu
B MTO3UI[MOHHBIX CUCTEMAaX CUUCIICHHUS;

YMEHHE BBITIONHATh MNPEOOpa3OBaHUsl JIOTHYECKUX BBIPAKECHUM, HUCHOIB3YS 3aKOHBI
anreOppl  JIOTUKH, YMEHHE CTPOMUTH JIOTUYECKOE BBIpAKEHHWE B JTU3BIOHKTHUBHOW U
KOHBIOHKTUBHON HOPMAJIbHBIX (opMax TO 3aJaHHOW TaOiWile WCTUHHOCTH, WCCIEA0BaTh
0o0JacTb HMCTUHHOCTH BBICKA3bIBAHUS, COJEPXKAILLEro IEepeMEHHbIE, pellaTh HEeCIOXKHbIe
JIOTUYECKHE YPAaBHEHUS U CUCTEMbI yPaBHEHUM;

MOHUMaHWe O0a30BbIX AJITOPUTMOB OOPaOOTKM YHCIOBOM M TEKCTOBOWM WH(MOpMaIuu
(3amuch 4yMCeNn B TO3UIMOHHOW CHCTEME CUYMCICHHs, HAaXOXJIEHHE BCEX IPOCTHIX YHCENT B
3aJJaHHOM JiMara3oHe, 00paboTKa MHOTOPA3pAIHBIX LIETIbIX YHCEN, aHAJIN3 CUMBOJIBHBIX CTPOK U
JPYrux), aIrOpUTMOB IMOHMCKA M COPTUPOBKH, YMEHHME ONpPEIENATh CIOKHOCTh H3y4aeMbIX B
Kypce 0a30BbIX aNrOpuTMOB (CyMMHpOBaHHE 3JIEMEHTOB MaccHBa, COPTHPOBKAa MacCHUBa,
nepeOOpHbIE ANTOPUTMBI, ABOUYHBIA TOUCK) M MPUBOIUTH MPUMEPHl HECKOIBKHUX alTOPHUTMOB
pa3HOM CI0KHOCTH JJIsl pEIICHUS] OHOM 3a/1auu;

BJIQJICHUE YHUBEPCAIBHBIM SI3BIKOM IPOrpaMMHUpPOBaHUs BbICOKOTO ypoBHS (Python, Java,
C++, C#), npencraBieHUsIMM O 0a30BbIX THUIAX JAHHBIX M CTPYKTypax JaHHBIX, yMEHHE
UCTOJIb30BAaTh OCHOBHBIE YIPABJSAIOMIME KOHCTPYKIIMM, YMEHHE OCYLIECTBISATh aHAIU3
MPEJIOKEHHOW MPOTrpaMMbl: OMpPENesITh pe3yabTaThl pabOThl MPOrpaMMbl MPU 3aJaHHBIX
UCXOJHBIX JAHHBIX, OMPEICNATh, MPU KAKUX HCXOMHBIX JAaHHBIX BO3MOXKHO IOJYYCHUE
YKa3aHHBIX DPE3YyJbTAaTOB, BBIABIATH JaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OLIMOKE B padote
pOrpaMMebl, GOPMYITHPOBATH MPEAJIOKEHUS M0 YITYUIICHUIO TPOTPAMMHOTO KOJIa;

YMEHHE CO3[aBaTh CTPYKTYPUPOBaHHbIE TEKCTOBBIE JOKYMEHTHI M JIEMOHCTPAIlMOHHBIE
MaTepHaibl C HCIOJIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX IPOTPAaMMHBIX CPEICTB U
00JIaYHBIX CEPBUCOB;
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YMEHHE UCTOIb30BaTh YIEKTPOHHBIC TAOIHIIBI IS aHAIIN34, MPEACTABICHUS U 00pabOTKI
JMAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHETr0 apu(pMETHYECKOro, HAWOOJBIIETO0 H
HAUMEHBIIIETO 3HAYCHHM, PEIICHHE YPaBHEHHH, BEIOOP ONTUMATBHOTO PEIICHHUS, TIOJ00D JTHHUU
TpeH/a, pelIeHNe 3a1a4 IPOTHO3UPOBAHU).

B mpouecce wusyuenus kypca HHPOpMaTHKU yriuyonéHHoro ypoBHs 6 11 knacce
00yJaromuMucs OyIyT JOCTHTHYTHI CICIYIONINE TPEIMETHBIC PE3yIbTaThI:

YMEHHE CTPOUTH HEPABHOMEPHBIC KOJBI, JOMYCKAIOIINE OIHO3HAYHOE EKOIUPOBAHUE
cooOmieHuit (MpedUKCHbIE KOIBI), HCIOIL30BaTh MPOCTEHUIINE KOABI, KOTOPHIC IO3BOJSIOT
oOHapyXUBaTh M WUCIPABIATH OMMUOKU MPU Mepenadye JaHHBIX, CTPOUTH KOJ, 00ECTIeUnBAOIINN
HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JITMHY COOOIIEHHS TPU W3BECTHOM YacTOTE CHMBOJIOB,
MOSICHSITH PUHITUITBI PAOOTHI MPOCTHIX aTOPUTMOB CHKATHUS JAHHBIX;

YMEHHUE pelIaTh aJTOPUTMHUYECKHE 3aJadyd, CBsA3aHHBIE C aHANMM30M rpadoB (3amaun
MOCTPOCHUS ONTHMAIBHOTO TYTH MEXIy BeplnuHamu rpada, OmpenesieHUs KOJIHMYecTBa
pa3IMYHBIX TYTeH MEXAy BEpIIMHAMU OpPUEHTHPOBAHHOTO AlMKINYECKOTO Tpada), yMeHHue
UCIIONIb30BAaTh JIEPEBbsl MPU aHAIM3€ M TIOCTPOSHUU KOAOB H JUIsl TIPEICTaBIICHUS
apu(METHUECKUX BBIPAKCHUN, TP PEUICHUU 3a]ad MOWCKAa W COPTHPOBKH, YMEHHE CTPOHTH
JIEpPEeBO WIPHI MO 3aJlaHHOMY alTOPUTMY, pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpaATETHIO UTPHI;

yMeHHE pa3pabaTbiBaTh U PEATU30BLIBATH B BUJE MPOTpaMM 0a30BbIE aTOPUTMBI, YMEHHE
UCTIOJIB30BaTh B MPOTpaMMax JaHHBIC PAa3JIMYHBIX THUTIOB C YUYETOM OTPaHMYCHHH HA JHMAIa3oH
WX BO3MOXHBIX 3HAUYCHUU, TMPUMEHSATh TpPHU PEIICHUU 3a7ad CTPYKTYpPhl JAHHBIX (CIIHCKH,
CIIOBapHW, CTEKH, OYEpEeNIHu, IEPeBbs), HCIOIB30BaTh 0a30BBIC OMEpAIlMH CO CTPYKTYpaMu
TaHHBIX, TPAMEHSITHh CTaHJAPTHBIE W COOCTBEHHBIC MOAIMPOrPaMMBI Ui 0OpabOTKH YMCIOBBIX
JTAHHBIX M CHUMBOJBHBIX CTPOK, HCIOJB30BaTh TpU pa3paboTKe MporpaMMm OHOIHOTEKH
MOAMPOrpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXHOCTH WHCTPYMEHTAIBHBIX CPEACTB CpEIbl
pa3paboTKH, YMEHHE MUCIIOIh30BaTh CPEACTBA OTJIAIKH MPOTPAMM B Cpeiie MPOrpaMMHPOBAHUS,
YMEHHE JOKyMEHTHPOBATh MMPOTPAMMBEI;

YMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIQJICHWE OCHOBHBIMH CBEJICHHUSIMH O 0a3aX JaHHBIX, UX CTPYKType, CPEACTBAX CO3JIaHUS
1 paboThI C HUIMH, YMEHHE MCII0JIb30BaTh TAOJIMYHbIE (pEAIIMOHHbIE) 0a3bl TAaHHBIX (COCTaBIAThH
3ampockl B 0azax JaHHBIX, BBIIOJHATH COPTUPOBKY M TIOWCK 3amuceil B 0a3e JaHHBIX, HATIOTHSTH
pa3paboTaHHy0 0a3y TaHHBIX) U CIIPABOYHBIC CHCTEMBI;

YMEHHE HCIIOJIb30BATh KOMITBIOTEPHO-MAaTEMaTHIYEeCKHEe MOACIH JJIs aHaIn3a O0BEKTOB U
nporeccoB: (OPMYIHpPOBATh IEIb MOJCIUPOBAHMS, BBIIOIHATh AaHAJIW3 PE3yJIbTATOB,
MOJyYEHHBIX B XOJI€ MOJCIHPOBAHUS, OIICHHBATH COOTBETCTBHE MOJEITH MOJACITHUPYEMOMY
00BEKTY HITH MPOLIECCY, MPEACTABIATH PE3YJIbTAaThl MOJACITUPOBAHMS B HATJISITHOM BH/IC,

YMEHHE OpPraHU30BBIBATh JTUYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C HCIOIH30BAHHUEM
pa3IMYHBIX CPEACTB IMUGPPOBBIX TEXHOJOTHH, MOHUMaHUE BO3MOXXHOCTEH MU(POBBIX CEPBUCOB
TOCYIapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIHHBIX CEPBUCOB;

MOHMMaHHE OCHOBHBIX MPHHIUIIOB PabOTHI, BOBMOYKHOCTEH W OTPaHUYCHUS TPUMEHECHUS
TEXHOJIOTHI MCKYCCTBEHHOT'O MHTEIUIEKTa B PA3JIMYHBIX OONACTSIX, HAIMYHE MPEICTABICHUN O
Kpyre pemraeMplx 3aJad MalldHHOTO OOydYeHHs (pacmo3HaBaHHs, KIacCH(PUKAIMN U
MPOTHO3MPOBAHUS ) HATTMYKE TIPEICTABICHUI 00 UCIIOJIb30BAaHUH UH()OPMAIIMOHHBIX TEXHOJIOTHI
B Pa3IMYHBIX TPOPECCHOHAIBHBIX Cdhepax.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne KosaunvecTBouyacon JJIeKTPOHHbIE
B HaumenoBaHnuepasaeioB u (uu¢posBbie)
E/ TeMIPOrpaMMbi ?cer Konrposabubiepabor  IIpakTudecknepador 0BPA30BATETLHBIEPECYPC
bl bl
bl
Paznea 1.1lndpoBasirpaMoTHOCTD
L1 Kommsrotep - yHHBEpCaIbHOE 6 https://kpolyakov.spb.ru
' YCTPOMCTBO 00pabOTKU JaHHBIX
1.2 [TporpaMMHOEO6ecTICUeH e 6 https://kpolyakov.spb.ru
1.3 KoMInbroTepHbIeceTH 5 https://kpolyakov.spb.ru
1.4 NudopmannonHasbe30macHoCTh 7 2 https://kpolyakov.spb.ru
Uroronopazneny 24
Pa3nen 2.TeoperuyeckueocHOBHIMHPOPMATHKH
71 [IpencraBnennenHpopMaIi B 19 5 https://kpolyakov.spb.ru
) KOMIIBIOTEPE
2.2 OCHOBBIANTEOPBLIOTHKH 14 1 https://kpolyakov.spb.ru
2.3 KomnbrotepHastapudmernka 7 1 https://kpolyakov.spb.ru
Uroronopazneny 40
Pa3nes 3.AnropuTmMbl 1 IPOrpaMMHUPOBaHUE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5 https://kpolyakov.spb.ru
3.2 BcroMorarelbHbIealTOPHTMEL 8 2 https://kpolyakov.spb.ru
33 YucneHHBIEMETOIbI 5 3 https://kpolyakov.spb.ru
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34 ANTOPUTMBIOOPAOOTKUCUMBOJILHBIX TaHH 5 1 https://kpolyakov.spb.ru
) BIX
3.5 ARTOpUTMBIOOPAOOTKUMACCHBOB 10 3.5 https://kpolyakov.spb.ru
Hroronopaszaery 44
Pa3nesa 4. MH(popManiOHHBIETEXHOJIOTHH
4.1 O6pabOTKATEKCTOBBIXIOKYMEHTOB 6 2.5 https://kpolyakov.spb.ru
4.2 AHAIM3IaHHBIX 8 3 https://kpolyakov.spb.ru
Hroronopazneny 14
PesepBHOEBpEMS 14
OBUIEE KOJIMYECTBO YACOB I1O 136 215
[TPOI'PAMME '
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11 KJIACC

e KoanuectBouacon DJIeKTPOHHbIE
i HaumeHoBaHuepasiejioB u (uudposbie)
E/ TeMIporpaMMBI 0Bcer KonTpoabHbiepadoT IpakTnyeckuepadbor 06pa30BATEIBHbIEPECYPC
bl bl
bl

Pa3nen 1.TeoperuyeckueocHOBHIMHPOPMATHKH
11 Nudopmanmst u 10 25 https://kpolyakov.spb.ru

) WH(})OPMAITMOHHBIETIPOIECCHI )
12 Moenposanie 8 b https://kpolyakov.spb.ru

Wroronopaszneny 18

Paszgen 2. AnroputMbl 1 NPOrPaAMMHUPOBAHUE
2.1 DJIeMEHTHITEOPHHAITOPHTMOB 6 1 https://kpolyakov.spb.ru
2.2 ANTOPUTMBI U CTPYKTYPBIIAHHBIX 28 10 https://kpolyakov.spb.ru

OCHOBBIOOBEKTHO- https://kpolyakov.spb.ru
2.3 OPHUEHTUPOBAHHOT OIIPOTPAMMHUPOBAHU 16 4.5
s

Uroronopazneny 50

Pa3nen 3.MHpopMannOHHBIETEXHOJIOTHHI
31 KommnsrorepHo- ] ) https://kpolyakov.spb.ru

) MaTeMaTUYECKOEMOICITUPOBAHHE
39 BasBiIaHHEX 10 4 https://kpolyakov.spb.ru
33 BeG-caiith 14 4 https://kpolyakov.spb.ru
3.4 KowmmbrotrepHasrpaduka 8 3.5 https://kpolyakov.spb.ru
35 3D-MoeTMpOBaHHE 8 3 https://kpolyakov.spb.ru
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Hroronopazneny 48
PesepBHOEBpEMS 20
OBIIEE KOJIMYECTBO YACOB I10 136 365

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJTACC

Ne

n Temaypoka
/
n

KosnuyecTBo4acos

Bc
ero

KoHnTpoabHbI
epadoThI

IIpakTH4eckn
epadoThI

Harausy
YeHHUS

DJIeKTPOHHbIeIU(POBHICOOPa3OB

aTejibHbIEpeCypChI

OKPYKEHHS

TpeOGoBaHMs TEXHUKU O€30MMACHOCTH U
THUTUEHBI TIPU paboTe ¢ KOMITBIOTEPaMHU
U IPYTUMU KOMIIOHEHTaMU [HU(PPOBOTO

https://kpolyakov.spb.ru

KOMITBIOTCPHBIX CUCTCM

[TpuHLMIIBI paOOTHI KOMITBIOTEPOB U

https://kpolyakov.spb.ru

06M€H JaHHBIMHU C ITIOMOIIBIO IITHWH.
KoHTposephIBHEITHUX YCTPOICTB

https://kpolyakov.spb.ru

MBITIPOLIECCOPOM

ABTOMaTHYECKOEBBINOIHEHUETIPOTPaM

https://kpolyakov.spb.ru

OHepaTI/IBHaﬂ, IIOCTOsSITHHaA "
JOJITOBPEMCHHAA MaMATh.

[IpsiMoii JOCTYI K MaMSITH

KoHTposnepsl BHENTHUX YCTPOUCTB.

https://kpolyakov.spb.ru

T'Mn

COBpeMeHHBIeI(OMHBIOTepHLIeTeXHOJIO

https://kpolyakov.spb.ru

[IporpammHuoe obecrieueHne
7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX
CHCTEM M MOOMJIBHBIX YCTPOHCTB

https://kpolyakov.spb.ru

CucremMHO€ MpOrpaMMHOE
8 obecnieuenne. OnepalioOHHbIE
CUCTEMBI

https://kpolyakov.spb.ru

Yrunutsl. [paiiBepsl yCTpOICTB.

[TapanienbHOE MporpaMMHpPOBaHUE

https://kpolyakov.spb.ru
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10

WHCTaus 1 JeUHCTAIUISINS
MPOrPaMMHOTO O0ecTIieueHuUs

https://kpolyakov.spb.ru

11

®daiinioBble cucTeMbl. [IpuHLIHIIBI
pa3MelieHus 1 UMeHOBaHUS (ailioB B
JIOJITOBPEMEHHOM MTaMSITH.
[[TabnoHBIIIOTHCAHUATPYITI(DAMITOB

https://kpolyakov.spb.ru

12

3akoHOIATEILCTBO Poccuiickon
®denepanuu B 00JIACTH MPOTPAMMHOTO
o0ecrieueHns ¥ TaHHBIX

https://kpolyakov.spb.ru

13

[TpyHIMITBI TOCTPOEHUS U alapaTHbIe
KOMITOHCHTBI KOMIIBIOTCPHBIX ceTeit.
CeTeBbICTTPOTOKOIIBI

https://kpolyakov.spb.ru

14

CerplHTEpHET

https://kpolyakov.spb.ru

15

Pa3nenenne IP-ceTn Ha moaceTH ¢
IIOMOIILI0 MAacCOK IOJCETEN

https://kpolyakov.spb.ru

16

CereBocaIMUHUCTPUPOBAHUE

https://kpolyakov.spb.ru

17

Bune! nestenpHocTr B cetu UHTEPHET.
Cepsucsl UHTEpHETA.
Tl'ocynapcTBeHHBIE 3JIEKTPOHHBIE
CEPBUCHI U YCITYTH

https://kpolyakov.spb.ru

18

Hndpopmannonnas6e30macHOCTh

https://kpolyakov.spb.ru

19

BpenonocHbie mporpaMMHOE
obecrieueHrne U MeTobI OOPHOBI C HUM

https://kpolyakov.spb.ru

20

[IpakTuyeckas pabora o Teme
" AHTUBHPYCHBIE TPOTPAMMBI"

https://kpolyakov.spb.ru

21

Opranuzanus IMYHOTO apXuBa
uHpopmanuu. PesepHoe
KOIIMPOBAHUE.
[TaposibHasI3aIUTaapXUBA

https://kpolyakov.spb.ru
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22

[[IndpoBanre TaHHBIX

https://kpolyakov.spb.ru

23

AnroputmmudpoBanus RSA.
Creranorpadus

https://kpolyakov.spb.ru

24

[TpakTrueckas paboTa 1mo Teme
"UludpoBanue qaHHbIX"

https://kpolyakov.spb.ru

25

Wudopmarus, 1aHHbIC ¥ 3HAHHS.
NHbopMaImoHHBIE POLIECCH B
IpUpPOJIe, TEXHUKE U 00IIeCTBE

https://kpolyakov.spb.ru

26

HenpepoiBHBIE U TUCKpETHBIE
BEJIMYMHBI U CUTHAJIBI.
Heo6xoauMocTh AuCKpeTH3anuu
UHOpMAIINH, PeTHA3HAYCHHON /IS
XpaHeHus, iepeaadn u 00paboOTKH B
M (ppOBBIX cUCTEMax

https://kpolyakov.spb.ru

27

JIBOMYHOE KOAMPOBAHUE.
PaBHOMEpHBIE U HEPAaBHOMEDPHBIE
KoJbl. [lekoaupoBaHue COOOIICHUH,
3alIMCAHHBIX C ITIOMOIIIBIO
HEpPaBHOMEPHBIX KOJOB

https://kpolyakov.spb.ru

28

VYcenosue @ano. Iloctpoenue
OJIHO3HAYHO JEKOJIMPYEMBIX KOJOB C
nomolIipio aepesa. ['pagAin. A.
MapkoBa

https://kpolyakov.spb.ru

29

EnuHUIIB H3MEpEeHUsT KOJTHYECTBA
uH(popmauu. AndaBUTHBIN MOAXOI K
OIICHKE KOJIMYeCTBA HH(OPMAIIUN

https://kpolyakov.spb.ru

30

CHUCTEMBICUNCIICHUS

https://kpolyakov.spb.ru

31

IlepeBoa uncen U3 OJHON CUCTEMBI
CUMCIICHHS B IPYTYIO

https://kpolyakov.spb.ru

32

ﬂBOI/I‘IHaﬂ, BOCBMCpHUYHAA U
MEeCTHAAUATCPUIHAA CUCTCMBL

https://kpolyakov.spb.ru
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CUHUCIICHUSA, CBA3b MEXKIY HUMHA

33

ﬂBOI/I‘IHaﬂ, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTCMbL
CUHUCIICHUSA, CBA3b MEXKIY HUMHA

https://kpolyakov.spb.ru

34

ﬂBOI/I‘IHaﬂ, BOCBMECpHUYHAA U
meCTHaAuaTCpuIHass CUCTCMbL
CUHUCIICHUSA, CBA3b MEXKIY HUMHA

https://kpolyakov.spb.ru

35

Apudmerndeckue orneparuu B
IIO3UIIUOHHBIX CUCTEMAX CUHUCIICHUA

https://kpolyakov.spb.ru

36

TponuHassypaBHOBELLIEHHAsICUCTEMACY
UCJICHUS

https://kpolyakov.spb.ru

37

JBonuHO-
JIECATUYHASCUCTEMACUNUCIICHUS

https://kpolyakov.spb.ru

38

KonnpoBanuerekcTon

https://kpolyakov.spb.ru

39

PacTtpoBoekoanpoBaHuen300paxeHu

https://kpolyakov.spb.ru

40

[IpakTuyeckas pabora o Teme
" luckperuzarus rpaduaeckoi
uHpopmanuu"

https://kpolyakov.spb.ru

41

[{BeToBBIE MOAENHN. BekTOpHOE
KoaupoBanue. @opmarsl (haisios.
TpéxmepHasrpaduka.
@pakranpHasrpapuka

https://kpolyakov.spb.ru

42

Konuposanue 3Byka. OneHka
nH(pOpMaIMOHHOTO 00BEMA 3BYKOBBIX
JAaHHBIX IPU 3aTaHHBIX YaCTOTC
JVICKPETU3AINH U Pa3psAHOCTH
KOJIUPOBAHUS

https://kpolyakov.spb.ru

43

[IpakTuyeckas pabora o Teme
" luckpeTusanus 3ByKOBOM
uHpopmanuu"

https://kpolyakov.spb.ru
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44

OCHOBBIAITEOPHIITIOTUKHI

https://kpolyakov.spb.ru

45

Jlornueckueoneparuu.
TaOIUIBINCTUHHOCTH

https://kpolyakov.spb.ru

46

Jlornueckue BeipakeHus. Jlornueckue
ToXaecTBa. JlokazaTeabLCTBO
JIOTUYECKHUX TOXKJIECTB C IIOMOIIBIO
Ta0IUI] HCTUHHOCTH

https://kpolyakov.spb.ru

47

[IpakTuyeckas pabora o Teme
«IToctpoeHue u aHanu3 TabIUIL
NUCTUHHOCTHU B TaGHI/I‘-IHOM
IIPOIIECCOPE»

https://kpolyakov.spb.ru

48

Jlornueckwue orneparuu 1 ornepanuu
HaJl MHOYKECTBAMHU

https://kpolyakov.spb.ru

49

Jlornueckue Orcpanru 1 onepann
Haa MHOXKECTBaMU

https://kpolyakov.spb.ru

50

3aKoHBI aNTeOphI JIOTHKH.
DKBUBaJICHTHBIE MPEe0Opa3oBaHUs
JIOTHYECKUX BBIPaKEHHUI

https://kpolyakov.spb.ru

51

Jlornueckue ypaBHEHUs U CUCTEMBbI
ypaBHEHUU

https://kpolyakov.spb.ru

52

Jlornueckue GyHKIIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
(GYHKLIUH OT KOJMYECTBA apryMEHTOB.
[TomHbIeCHCTEMBIIOTHUECKUX (PYHKITHIHA

https://kpolyakov.spb.ru

53

Kanonnueckue opMbl TOrHYeCcKUX
BbIpaxkeHUuil. COBEpIIICHHbBIE
JU3BHOHKTUBHBIC 1 KOHBOHKTHUBHBIC
HOpMasibHbIE (POPMBI, ATTOPUTMBI UX
MMOCTPOCHUS 110 Ta6JII/II_I€ UCTUHHOCTHU

https://kpolyakov.spb.ru

54

Jlornueckue >1eMEHTEI B COCTABE
KOMIBIOTEPA

https://kpolyakov.spb.ru
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55

Tpurrep. Cymmarop.
MHoropa3psIHbIICyMMaTOP

https://kpolyakov.spb.ru

56

ITocTpoeHune cxem Ha TOTHYECKUX
3JIEMEHTax. 3aluch JIOTHYECKOTO
BBIPAJKEHHUSI 110 JIOTHYECKOU CXEME

https://kpolyakov.spb.ru

57

MI/IKpOCXGMBI N TCXHOJIOTUA UX
IIPOU3BOJICTBA

https://kpolyakov.spb.ru

58

[IpencraBieHue 1enbIX YUCEI B
NaMATH KOMIBIOTEpa.
Orpann4eHHOCTh IMara30Ha Yncen
MIpU OTPAaHUYECHUH KOJIMYECTBA
pa3psaoB.
[IepenosHeHUEpA3pSIAHONCETKH

https://kpolyakov.spb.ru

59

be33HakoBbIe 1 3HAKOBBIC TAHHBIE.
3HAKOBBIN OUT. JIBONUHBIHM
JIOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX
quUCen

https://kpolyakov.spb.ru

60

[TobuToBBIC TOTUYECKHE OTIEPALIUU.
Jlornueckwuii, apudmeTnaeckuii u
HUKJINYECKUN CIIBUTH

https://kpolyakov.spb.ru

61

[IudpoBanue ¢ TOMOLILIO TOOUTOBON
onepanuu «uckitovaroniee M

https://kpolyakov.spb.ru

62

[IpencraBienue U XxpaHEeHUE B MAMSITH
KOMITbIOTEPA BEIIECTBEHHBIX YUCEI

https://kpolyakov.spb.ru

63

BrinosineHue onepanuii ¢
BEIIECTBEHHBIMH YHCIIAMH,
HaKOIJICHHE OLIHMOOK MpH
BBIYHCIICHUSIX

https://kpolyakov.spb.ru

64

[IpakTrueckas paboTa 1mo Teme
«M3yueHne mopa3psiiHOTO MAIIMHHOTO
NPeICTaBICHUS IENbIX H
BCHICCTBCHHBIX YHUCCII»

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

65 AHaIM3aIropuTMOB

Dranbl pelieHus 3a1a4 Ha https://kpolyakov.spb.ru
66~ KommbioTepe. HNHCcTpyMeHTaTbHBIC

CPEICTBA: TPAHCIISITOP, OTJIATIHK,

PO HITUPOBITUK

Cpena nmporpaMMHAPOBaHHSI. https://kpolyakov.spb.ru
67 Komnusius 1 uHTeprpeTanus

nporpamMM. BupryanbHble MalTiHbL.

WHTerpupoBanHas cpena pa3paboTKu
68 MeroabloTIaAKUIIpOrpaMm https://kpolyakov.spb.ru
69 TUIBI IEPEeMEHHBIX B A3bIKE https://kpolyakov.spb.ru

IPOTPaMMHUPOBAHHUS
70  O6pabOTKALETBIXUHCEN https://kpolyakov.spb.ru
71 O06paboTKaBeECTBEHHBIX IHCET https://kpolyakov.spb.ru
72 | CnydaiiHble U ICEBAOCTYyYaliHbIEUHCIIA https://kpolyakov.spb.ru
73 Betrsnenus. CroxHbleyCI10BUA https://kpolyakov.spb.ru
74 1[UKITB ¢ yCIOBHEM https://kpolyakov.spb.ru

[uxab1 10 IEpEMEHHOM. https://kpolyakov.spb.ru
75 B3anmozameHseMoCTh pa3IuyHbIX

BUJIOB IMKJIOB
76 O0paboTka HaTypaTbHBIX YHCEIN C https://kpolyakov.spb.ru

UCTIOJIb30BaHUEM IIUKIIOB

Haxoxenne Bcex MpOCTHIX YKCEIl B https://kpolyakov.spb.ru
77 | 3AJAHHOM JHanasoHe [TpakTuyeckas 0.5

pabota o Teme «Perenne 3ama4q
METOJIOM TTepedopar
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https://kpolyakov.spb.ru

78 NuBapuaHTIMKIIA

79 = J1oKyMEHTHUpPOBaHUENPOIpPaMM https://kpolyakov.spb.ru

R0 O0paboTka TaHHBIX, XPAHSIIIUXCS B https://kpolyakov.spb.ru
daiinax

81  Pa3OueHuesamaunHanon3agaqu https://kpolyakov.spb.ru
Hcnons3oBanue cranaapTHOM https://kpolyakov.spb.ru
OMOIMOTEKH SA3bIKA

82 nporpammupoBanus. lloakmouenue
OMOJIMOTEK MOAIPOrPAMM CTOPOHHHUX
MIPOU3BOTUTEINICH

23 [ToxmporpaMMel (TpoLeypsl U https://kpolyakov.spb.ru
¢yHKIMN)

R4 [Tognporpammsl (ripotieaypsl 1 https://kpolyakov.spb.ru
yHKIHN)

g5 [TpakTrdeckas padboTa 1o Teme https://kpolyakov.spb.ru
"Pa3zpaboTka nmoamnporpamm”
Pexypcusi. PekypcuBHBIE 00BEKTHI https://kpolyakov.spb.ru
(bpaxransr). PexkypcuBHbIC

86  mpouemypbl U HYHKIHH.
Vcrionp30BaHuECTEKAUIIOPTaHN3anT
PEKYPCHUBHBIXBBI30BOB

’7 [IpakTuyeckas pabora Mo Teme https://kpolyakov.spb.ru
"PexypcuBHbIe oanporpaMmms! "

33 MonynbHBIAIPUHLIUAIIIIOCTPOESHUSITIPOT https://kpolyakov.spb.ru
pamMm

89  UncIeHHBICMETOMbI https://kpolyakov.spb.ru

90 [IpakTuyeckas pabora Mo Teme https://kpolyakov.spb.ru

«HuclIeHHOE pEellIeHNE YPABHEHHUI»
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91

Hcnonp30BaHMEe TUCKPETU3AIUH B
BBIYHUCIUTENLHBIX 3aa9ax

https://kpolyakov.spb.ru

92

[IpakTuyeckas pabora o Teme
«[TpubnmxEHHOE BHIYUCIICHHE JTHH
KPHUBBIX U TUIOMAAEH GUTyp»

https://kpolyakov.spb.ru

93

[IpakTruyeckas pabora o Teme
«ITonck Mmakcumyma (MUHIMYMa)

G YHKITI

https://kpolyakov.spb.ru

94

O0paboTKa CUMBOJIBHBIX JIaHHBIX.
ANTOpUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: IIOJCUYET KOIUYECTBA
MOSIBJICHUN CUMBOJIAa B CTPOKE

https://kpolyakov.spb.ru

95

ANTOpUTMBI 00PaObOTKH CHMBOJIBHBIX
CTPOK: pa30MeHKe CTPOKH Ha CJIOBA O
MpoOeTLHBIM CUMBOJIAM

https://kpolyakov.spb.ru

96

AAropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOUCK MOACTPOKU BHYTPHU
JTAaHHOW CTPOKU; 3aMEHA HAJECHHON
HOJCTPOKH Ha IPYT'YIO CTPOKY

https://kpolyakov.spb.ru

97

[IpakTrueckas paboTa 1mo Teme
"O0OpaboTKa CTPOK C UCTIOIB30BAHUEM
GYHKIMA CTaHIapTHON OUOIMOTEKH
sI3pIKa MpOrpaMMHupoBaHus"

https://kpolyakov.spb.ru

98

I'enepanust cioB B 3aJaHHOM ajipaBUTE

https://kpolyakov.spb.ru

99

MaccuBBI M IOCIIEIOBATEIEHOCTH
yucen. [Ipaktuyeckas pabora o Teme
"3anosHeHne maccusa'

0.5

https://kpolyakov.spb.ru

10

O06001EHHBIEXapPAKTEPUCTUKNMACCHBA

https://kpolyakov.spb.ru

10

JInHelHbI ITOUCK 3a0aHHOTO
3Ha4YeHus B Maccuse. [IpakTuyeckas

0.5

https://kpolyakov.spb.ru

29




pabota o Teme "JIMHEWHBIN TOUCK
3aIaHHOTO 3HAYEHUsI B MaccuBe"

[IpakTudeckas pabora 1o Teme https://kpolyakov.spb.ru
10 "Ilonck MUHMMaIBHOTO 1
2 (MakCUMaIbHOTO) 3JIEMEHTA B

YUCIOBOM Maccuse"

CopTHpOBKa OJTHOMEPHOTO MacCHBA. https://kpolyakov.spb.ru

IIpocTbie METOBI COPTHUPOBKH.
10
3 [IpakTrueckas paboTa 1mo Teme 0.5

"ITpocThie METOIbI COPTUPOBKHU

MaccuBa"

CoprupoBka ciusiHieM. beicTpast https://kpolyakov.spb.ru
10 COPTHUPOBKA MacCHBa (AJITOPUTM
4 QuickSort). 0.5

[IpakTuyeckaspadoramnoTeme

"beIcTpasicopTupoBkamaccuBa’
10 JIBOWYHBIH ITOUCK B OTCOPTHPOBAHHOM https://kpolyakov.spb.ru
5 maccuBe. [IpakTnyeckas pabora 1o 0.5

teme "JIBonuHbIN OUCK"
éO JIByMepHBIEMACCUBBI (MAaTPHULIbI) hitps://kpolyakov.spb.ru
;O ANTOpUTMBIOOPAOOTKUMATPHI] https://kpolyakov.spb.ru
2130 PemenneszagayaganmsagaHHbIX https://kpolyakov.spb.ru
éO CpencTBareKCToBOronpoLeccopa https://kpolyakov.spb.ru
(1) ! KomnerorepHasBépcTkarekcTa https://kpolyakov.spb.ru
11 [IpakTuyeckas pabora Mo Teme https://kpolyakov.spb.ru
1 "BépcTka TOKyMEHTOB C 1

MaTeMaTH4ecKuMu Gopmynamu"
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11

HHCTpyMEHTBIpEIeH3UPOBaHUS

https://kpolyakov.spb.ru

2
11 [IpakTudeckas pabora 1o Teme 1 https://kpolyakov.spb.ru
3 "MHOrocTpaHU4YHbIE JOKYMEHTHI"
O6utaunble cepBHCHI. KoutekTHBHAS https://kpolyakov.spb.ru
paboTa ¢ TOKyMEHTaMH.
11
4 [IpakTrueckas paboTa 1mo Teme 0.5
"KonnektuHas pabota ¢
JTIOKyMEeHTaMu"
él Anamu3ganueix. bonpinmenanabie https://kpolyakov.spb.ru
él T — https://kpolyakov.spb.ru
11 AHau3 TaHHBIX C TOMOMIbIO https://kpolyakov.spb.ru
7 AJIEKTPOHHBIX TAOJIUII
1 [TpakTrdeckas padboTa 1o Teme https://kpolyakov.spb.ru
] "AHanu3 TaHHBIX C TOMOIIbIO 1
AJIEKTPOHHBIX TabIUIT"
[Toctpoenue rpadukoB PyHKIUH. https://kpolyakov.spb.ru
[IpakTuyeckas pabora o Teme
11 "HarnsanHoe npencraBieHue
9 pe3yJIbTaTOB CTATUCTUYECKON 0.5
00pabOTKH JaHHBIX B BHUJIE AUATPAMM
CPEICTBAMU PEaKTOpa JIEKTPOHHBIX
Tadmui"
12 Jluawnu tpenna. [lpakruueckas pabota https://kpolyakov.spb.ru
0 no teme "[loxbop nuHUM TpeHa, 0.5
MPOTHO3WpPOBaHUE"
[Ton6op mapametpa. [IpakTudeckas https://kpolyakov.spb.ru
12 pabora no teme "HucneHHoe perieHne 05
1 ypaBHEHUH C TTOMOIIBIO MTOI00pa )

napameTtpa"
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OHTI/IMI/ISaHI/Iﬂ KaK IMMOUCK HANJTYy4IIE€TO
PCIICHUA B 3aIaHHBIX YCIIOBUAX.

https://kpolyakov.spb.ru

52 [IpakTrueckas paboTa 1mo Teme 0.5

"Perienue 3a1a4 ONTUMU3ALIH C

MTOMOIIIBIO AJIEKTPOHHBIX TaOIHUIT"
:1;2 PesepBHOSBpEMS https://kpolyakov.spb.ru
41;2 PesepBHOCBpEMS https://kpolyakov.spb.ru
éZ PesepBHOCBpEMS! https://kpolyakov.spb.ru
é2 PesepBHOCBpEMS https://kpolyakov.spb.ru
;2 Pe3epBHOCEpEMS https://kpolyakov.spb.ru
éZ PesepBHOSBpEMS https://kpolyakov.spb.ru
;2 Pe3epBHOCEpEMS https://kpolyakov.spb.ru
(1)3 PesepBHOCBpEMS! https://kpolyakov.spb.ru
} 3 PesepBHOCBpEMS https://kpolyakov.spb.ru
53 Pe3epBHOCEpEMS https://kpolyakov.spb.ru
:1%3 PesepBHOSBpEMS https://kpolyakov.spb.ru
4113 Pe3epBHOCEpEMS https://kpolyakov.spb.ru
é3 PesepBHOCBpEMS! https://kpolyakov.spb.ru
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13

PesepBHOEBpEMst

https://kpolyakov.spb.ru

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

21.5
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11 KJIACC

Ne KoanuecrBouacon

0 Temavpoka B K n Jarauzy J1eKTPOHHBbIeNU(PPOBbICOOPA30BA
Yp c OHTPOJILHBIE PaKTHYECKH I — TeABHbIEPECYPCHI

/ ero  padorbl epaGoThbl

n

1 KonnuectBonnbopmarim 1 https://kpolyakov.spb.ru

2 AJNTOPUTMBIC)KATHS TAHHBIX 1 https://kpolyakov.spb.ru

3 AnropurmXabdmara 1 https://kpolyakov.spb.ru
[TpakTrdeckas padboTa 1Mo Teme https://kpolyakov.spb.ru

4 "CoxaTHe JaHHBIX C IIOMOIILIO 1 1
anroputma Xapdpmana"

5 Anroputm LZW 1 https://kpolyakov.spb.ru
AJITOPUTMBI C3KATUSI TAHHBIX C https://kpolyakov.spb.ru
notepsimu. [IpakTudeckas padbora

6 no teme "CkaTtue TaHHBIX C 1 0.5
notepsimu (anroput™mel JPEG,

MP3)"

7 CKOpOCThIIEpEIaunIaHHBIX 1 https://kpolyakov.spb.ru

8 [ToMexoycTONYMBBIEKOIbI 1 https://kpolyakov.spb.ru

9 [IpakTudeckas pabora Mo Teme 1 1 https://kpolyakov.spb.ru
"[TomexoycTOHYMBBIE KOIBI"

Cuctembl. KOMIIOHEHTHI CHCTEMBI https://kpolyakov.spb.ru
U UX B3aUMOJICUCTBHE.

10 Cucremuslii 3pdexr. Ypasienue 1
Kak WH(GOPMAIMOHHBIH MTpoIiecce.

OO0paTHasicBs3b
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11

Mognenu u MOJIeTUPOBAHUE

https://kpolyakov.spb.ru

12 Ipacbi https://kpolyakov.spb.ru
13 Pemienue 3agau ¢ nomoibro https://kpolyakov.spb.ru
rpacdoB
14 Tlepenbs https://kpolyakov.spb.ru
15 OCHOBBITEOPHHHTP https://kpolyakov.spb.ru
[MpakTuyeckast pabora 1Mo Teme https://kpolyakov.spb.ru
16 "ITouck BBIUTPBILIHOMN CTPATETUH B
urpe c nojxHoi uHpopmarmein"”
17 CpeacTBancKyCCTBEHHOTOMHTEIIIC https://kpolyakov.spb.ru
KTa
[TpakTrdeckas padboTa 1Mo Teme https://kpolyakov.spb.ru
18 "CpencTBa HCKYCCTBEHHOTO
MHTEJUIeKTa"
dopmanm3arys mOHATHS https://kpolyakov.spb.ru
anropurma. Mammna TeropuHra
19 KaK YHUBEpCalbHas MOJIEIIb
Bbluncienuil. TezucUépua—
TrropuHra
[TpakTrdeckas padboTa 1Mo Teme https://kpolyakov.spb.ru
20 "CocraBiieHH€e TPOCTOM
IPOTPaMMBI [T MAIIWHBI
Trropunra"
21 Mammaallocra https://kpolyakov.spb.ru
22 | HopmanbsusieanropudmeiMapkoBa https://kpolyakov.spb.ru
23 AJTOPUTMUYECKH HEPA3PEIINMbIE https://kpolyakov.spb.ru

3a7a4y. 3agada OCTaHOBA.
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HeB03M0OXKHOCTEAaBTOMATHYECKOIO
TIIAAKAIIPOrPaMM

24

Cl0oXXHOCTHLBBIYUCIIEHHUI

https://kpolyakov.spb.ru

25

ITorck POCTHIX YKCes B
3a/laHHOM JIHaIla30HE C TOMOLIbIO
IrOpuUTMa «perieTo DpaTtocheHar

https://kpolyakov.spb.ru

26

[TpakTrueckas paboTa 1mo Teme
"TTorck MPOCTBIX YUCEIN B
3aJaHHOM Jauarmna3one"

https://kpolyakov.spb.ru

27

MHoropa3psaHbIe [eble Jicia,
3a[a4u JJIMHHON apupMeTuKu

https://kpolyakov.spb.ru

28

[IpakTuyeckas paborta o Teme
"Peann3anys BLIYUCIIEHUH C
MHOTOpa3psAHbIMU YucIaMu"

https://kpolyakov.spb.ru

29

CrnoBapu (accounaTuBHBIC
MacCCHBBI, OTOOpaKEHHUsI ). XOIII-
tabmuibl. [TocTpoenue
ar1(aBUTHO-9YaCTOTHOTO CJIOBapst
JUIS 33JJAHHOTO TEKCTa

https://kpolyakov.spb.ru

30

[TpakTrueckas paboTa 1mo Teme
"TlocTpoenue andaButHO-
YacTOTHOTO CJIOBaps AJIst
3aIaHHOTO TeKcTa"

https://kpolyakov.spb.ru

31

AHau3 TeKCTa Ha €ECTECTBEHHOM
s3bIKe. Brimenenue
MOCJIEN0BATEIBHOCTEN 110
mabnony. Perymsipasie
BbIpaKEeHMs1. YacTOTHBINMAHAIN3

https://kpolyakov.spb.ru

32

[IpakTuyeckas paborta o Teme
"AHann3 TEKCTA Ha €CTECTBEHHOM
sa3p1Ke"

https://kpolyakov.spb.ru
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33

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPaKEHUS

https://kpolyakov.spb.ru

34

Brraucnenue apugmernyeckoro
BBIPAXKECHUS, 3aITUCAHHOTO B
noctukcHoU hopme

https://kpolyakov.spb.ru

35

[IpakTuyeckas pabora 1o Teme
"Beruucnenue apumMeTHIecKoro
BBIPpAXKCHUSA, 3aAlIUCAHHOIO B
nocTdukcHou Gopme"

https://kpolyakov.spb.ru

36

Ouepenu. Mcnonb3oBanue
o4uepeau st BDEMEHHOI'O
XpaHEHUs JTaHHBIX

https://kpolyakov.spb.ru

37

[TpakTrueckas paboTa 1mo Teme
"Ucnons3zoBanue ouepenu"

https://kpolyakov.spb.ru

38

Hepesbsi. Peanuzanus aepesa ¢
IIOMOIIBIO CCBITOYHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIC) JCPEBbSI.
IToctpoenue nepesa aiist
3aJIaHHOTO apU(METHIECKOTO
BBIPAXKEHHUS

https://kpolyakov.spb.ru

39

[IpakTuyeckas paborta o Teme
"Hcnonb3oBaHUE AEPEBHEB IS
BBIYUCIICHHS apH(PMETHIECKUX
BbIpaKEHU"

https://kpolyakov.spb.ru

40

PexypcuBHBIE anropuTMbl 00x0/1a
nepesa. Mcnonb3oBaHue CTEKa U
odepeau i1 00Xoja aepeBa

https://kpolyakov.spb.ru

41

PexypcuBHBIE anropuTMbl 00x0/1a
nepesa. Mcnonb3oBaHue CTEKa U
odepeau it 00Xoa aepeBa

https://kpolyakov.spb.ru

42

AnropuTMmbl Ha Tpadax.
[TocTpoeHre MUHUMAIBHOTO

https://kpolyakov.spb.ru
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OCTOBHOI'O A€PEBA B3BCIICHHOI'O
CBA3HOTI'O HCOPHUCHTHUPOBAHHOTO

rpada

43

O6xox rpada B rmyouny. O6xox
rpada B IUPUHY

https://kpolyakov.spb.ru

44

KonunuecTBo paznuyHbIX myTen
MEXy BEPITHHAMHA
OpPUEHTUPOBAHHOTO
aIMKJINYECKOro rpada

https://kpolyakov.spb.ru

45

Anropurm/lefikcTpsl.

https://kpolyakov.spb.ru

46

[IpakTuyeckas paborta 1o Teme
"BeIyncienue JIHHEI
KpaT4yaiIlero myTH MKy
BepimHamMu rpada (aaroputm
Hetikctpsn)"

https://kpolyakov.spb.ru

47

Anroputm®nonga—Y opiuania

https://kpolyakov.spb.ru

48

3agauu, perraemMbie ¢ TOMOIIBIO
JTUHAMHYSCKOTO
MIPOTrpaMMHUPOBAHUS: BIYUCIICHUE
PEKYPCUBHBIX (DYHKIMN

https://kpolyakov.spb.ru

49

[IpakTuyeckas paborta 1o Teme
"Brrunicienue peKkypCcuBHbBIX
(GYHKLIUH C TOMOIIIBIO
JUHAMUYECKOT O
nporpaMMupoBasus”

https://kpolyakov.spb.ru

50

3agauu, perraemMbie ¢ TOMOIIBIO
JUHAMHUYECKOI O
MIPOTrpaMMHUPOBAHUS: TTOACUET
KOJIM4YECTBA BapI/IaHTOB

https://kpolyakov.spb.ru

51

[IpakTuyeckas paborta o Teme
"[Toacuér KoMUecTBAa BAPUAHTOB

https://kpolyakov.spb.ru

38




C MOMOUIbIO TUHAMHYECKOTO
nporpaMMupoBasus”

52

3aiauu, pellaeMble ¢ TOMOILbIO
JTMHAMAYECKOTO
MPOrPaMMHUPOBAHHUS: 32191
ONITUMU3AIHH

https://kpolyakov.spb.ru

53

[TonsiTne 0 mapagurmax
nporpammupoBanusi. O630p
SI3BIKOB TTPOTPaAaMMHUPOBAHUS

https://kpolyakov.spb.ru

54

[TousTie 00 0OBEKTHO-
OpI/IeHTI/IPOBaHHOM
IPOrPaMMHUPOBAHNHT

https://kpolyakov.spb.ru

55

OO0BexTHI U Ki1accel. CBOMCTBA U
METOAbI OOBEKTOB

https://kpolyakov.spb.ru

56

OOBeKTHO-
OPHUEHTUPOBAHHBIMAHAIN3

https://kpolyakov.spb.ru

57

[IpakTuyeckas paborta o Teme
"Hcronb30BaHne TOTOBBIX
KJIAaCCOB B Iporpamme”

https://kpolyakov.spb.ru

58

Pa3paboTka nporpamm Ha OCHOBE
00BbEKTHO-OPUEHTUPOBAHHOTO
1oJX0/1a

https://kpolyakov.spb.ru

59

[IpakTuueckas pabora
"Pa3paboTka mpocToii mporpaMmMbl
C UCIOJIb30BAaHUEM KJIacCOB"

https://kpolyakov.spb.ru

60

Nuxkancymsanus. IIpaktuyeckas
pabora o Teme "Pa3paboTrka
KJ1acca, UCIOJIb3YIOLIErO
WMHKaICyIsu0"

0.5

https://kpolyakov.spb.ru

61

Hacnenosanue. [Tonmumopduzm

https://kpolyakov.spb.ru
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62

[TpakTrueckas paboTa 1mo Teme
"Pa3paboTka nepapxuu KiaccoB"

https://kpolyakov.spb.ru

63

Cpenpl OBICTPOIA pa3pabOTKH
nporpamm. [IpoexktupoBanue
uHTepdeiica noap30BaATENS

https://kpolyakov.spb.ru

64

[IpoexTupoBanuenHTepdeiicanonn
30BaTEIs

https://kpolyakov.spb.ru

65

Hcnonp3oBanue roToBBIX
ynpaBnﬂeMHx 3JICMCHTOB JIs1
MOCTpOeHus uHTepdeiica

https://kpolyakov.spb.ru

66

[TpakTrueckas paboTa 1mo Teme
"Pa3paboTka mporpaMmel C
rpadudyeckum narepdeiicom”

https://kpolyakov.spb.ru

67

N3y4yeHneBTOpOross3slKkanporpamm
UPOBaHMUS

https://kpolyakov.spb.ru

68

N3y4eHneBTOpOros3bIKanporpaMm
HUPOBaHUS

https://kpolyakov.spb.ru

69

OTanbIKOMIBIOTEPHO-
MaTeMaTHYeCKOrOMOAETUPOBAHHUS

https://kpolyakov.spb.ru

70

JuckpeTusanus npu
MaTEMaTUYECKOM MOJEIIUPOBAHUU
HENPEPBbIBHBIX IPOIIECCOB.
MopaenupoBaHUeIBUKECHUS

https://kpolyakov.spb.ru

71

[IpakTuyeckas paborta o Teme
"MoaenupoBaHue ABUKECHUS"

https://kpolyakov.spb.ru

72

MonenupoBaHue OUOJIOTHYECKUX
cuctem. [IpakTuueckas pabora no
teme "MonenupoBaHue
OHOJOTrHYEeCKUX CUCTEM"

0.5

https://kpolyakov.spb.ru

73

Maremarnueckre MOIENIN B
OKOHOMHKE. BBI‘II/ICJII/ITeJIBHLIC
AKCTIIEPUMEHTHI C MOJICITISIMU

https://kpolyakov.spb.ru
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74

BepositHocTHBIE MOZENH.
[IpakTuyeckas paborta o Teme
"MMuTalMOHHOE MOJIETUPOBAHUE
C IOMOIILIO MeTo1a MoHTe-
Kapino"

0.5

https://kpolyakov.spb.ru

75

KommbroTepHOEMOACTHPOBAaHUECH
CTCMYIIPABJICHUA

https://kpolyakov.spb.ru

76

O0paboTKape3ynbTaTOBIKCIIEPUME
HTa

https://kpolyakov.spb.ru

77

TabmuuHbIe (pENsSIMOHHBIC)
0a3bITaHHBIX

https://kpolyakov.spb.ru

78

[Touck, copTupoBKa U GUIBTpALUSL
JAHHBIX. 3aIIPOCHI HA BEIOOPKY
JAHHBIX. 3aIPOCHI C MapaMeTpPaMHu.
Berancnsiembienosst B 3anpocax

https://kpolyakov.spb.ru

79

[IpakTuyeckas paborta 1o Teme
"Pabora ¢ roToBoi 0a30i TaHHBIX"

https://kpolyakov.spb.ru

80

MHororabanyasie 0a3bl JaHHBIX.
Tunsl cBsA3el MKy TaOIUIIAMHU.
Buemnnit kirou. [{enocTtHOCTD
0a3bl JaHHBIX

https://kpolyakov.spb.ru

81

[IpakTuyeckas paborta 1o Teme
"Pa3paboTka MHOTOTaOIUIHOM
0a3bl JaHHBIX"

https://kpolyakov.spb.ru

82

3anpockl K MHOTOTA0IMYHBIM
0a3zaM JaHHBIX

https://kpolyakov.spb.ru

83

[IpakTrueckas paboTa 1mo Teme
"3anpocsl K MHOroTa0InMyHOU 6a3e
NaHHEIX"

https://kpolyakov.spb.ru

84

SAzpikynpaBiaeHusiianHbIME SQL

https://kpolyakov.spb.ru
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85

[TpakTrueckas paboTa 1mo Teme
"VrpaBneHue JaHHBIMU C
MMOMOIIBIO s13bIka SQL"

https://kpolyakov.spb.ru

86

Hepensunonnbie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

https://kpolyakov.spb.ru

87

HHTepHeT-nprIoKeHU

https://kpolyakov.spb.ru

88

[TonsiTue o cepBepHOM U
KJIMEHTCKOM JacTsaX cauTa.
TexHOoIOoTHs «KITMEHT — CEePBEP»,
€€ JOCTOMHCTBA U HEJIOCTATKU

https://kpolyakov.spb.ru

&9

OcuosBeisa3sika HTML

https://kpolyakov.spb.ru

90

[IpakTrueckas paboTa 1mo Teme
"Co3gaHne TEKCTOBOH BeO-
CTpaHHUIIbI"

https://kpolyakov.spb.ru

91

OcHoBria3sika HTML

https://kpolyakov.spb.ru

92

OcuosBeis3sika HTML

https://kpolyakov.spb.ru

93

[IpakTrueckas paboTa 1mo Teme
"Co3nanue BeO-CTpaHHMIIbI,
BKJTIOYAIOIIEN MYJIbTUMEINNHBIE
00BEKTHI (PUCYHKH, 3BYKOBBIE
JaHHBIE, BUIC0)"

https://kpolyakov.spb.ru

94

OCHOBBI KaCKaJIHbIX TaOJIHII
ctueit (CSS)

https://kpolyakov.spb.ru

95

[IpakTuyeckas pabora o Teme
"OdopmieHue CTpaHHIlbI C
MIOMOIIHIO KaCKaTHBIX TaOIHI]
crunein”

https://kpolyakov.spb.ru

96

Cuenapuunasisbike JavaScript

https://kpolyakov.spb.ru
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97

Cuenapunnas3bike JavaScript

https://kpolyakov.spb.ru

98

®opMbIHaBEO-CTpAHUIIE

https://kpolyakov.spb.ru

99

[IpakTuyeckas paborta o Teme
"O6paboTka naHHBIX HopM"

https://kpolyakov.spb.ru

Pa3memenue BeO-caiiToB. Ycmyra
XOCTHHTA. 3arpy3kadaiioBHacanT

https://kpolyakov.spb.ru

Kagpuposanue. Ucnpasnenue
nepcnexkTussl. ['ucrtorpamma.
Koppekuus ypoBHEM, KOPpEKIIHs
1[BETA.
O0eciBeunBaHUEIIBETHRIXH300pa
JKEHU U

https://kpolyakov.spb.ru

BBon n3zobpaxenuii ¢
UCTIOJIb30BaHUEM Pa3TMYHBIX
U(PPOBBIX YCTPOUCTB.
[TpakTrueckas paboTa 1mo Teme
"O6paboTka HUPPOBHIX
dbotorpaduii"

0.5

https://kpolyakov.spb.ru

Peryms. PaGota ¢ obmactsamu.
@unptpsl. [IpakTnueckas padora
o Teme "Petymib mudpoBbIx
¢dororpaduit"

0.5

https://kpolyakov.spb.ru

MHorocnoitHbie H300paKeHHUS.
TexcToBrIe ciion. Macka cios.
Kananer.
CoxpaHEeHHUEBBIICICHHON001aCcTH

https://kpolyakov.spb.ru

[IpakTuyeckas paborta o Teme
"MHorocnoitHbIe n300paxeHus"

https://kpolyakov.spb.ru

[ToaroroBka WiLTIOCTpaUi 115
BeO-caiiToB. [IpakTuueckas paborta
1o TeMe "AHUMUPOBAHHBIE

0.5

https://kpolyakov.spb.ru
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n3o0paxeHus"

10 BekTopHas rpaduka. https://kpolyakov.spb.ru
7 Bekropuszanus pacTpoBbIX

N300pakKeHUI
10 IIpakrtuueckas paboTta 1o Teme https://kpolyakov.spb.ru
8 "BektopHas rpaduka"
10 [IpuHLMnIBI TOCTpOCHUS U https://kpolyakov.spb.ru
9 pEeNaKTUPOBAHUS TPEXMEPHBIX

MoJIesei
1 [IpakTudeckas pabora 1o Teme https://kpolyakov.spb.ru
0 "Co3paaHue npoCcThIX TPEXMEPHBIX

Mozenen"
} I CetounbsiemoienTu. Matepuaiibl https://kpolyakov.spb.ru
11 [IpakTudeckas pabora Mo Teme https://kpolyakov.spb.ru
2 "Cerounble Mmoaenn"
11 MonennpoBaHUEUCTOYHUKOBOCBE https://kpolyakov.spb.ru
3 mieHust. Kamepsl
11 [IpakTudeckas pabora 1o Teme https://kpolyakov.spb.ru
4 "Pengepunr"
11 AnautuBHbleTexHonoruu (3D- https://kpolyakov.spb.ru
5 IIPUHTEPHI)
1 [ToHsiTHE O BUPTYATLHOM https://kpolyakov.spb.ru
6 PEATBHOCTH U AOTOJHEHHOMU

peaTbHOCTH
; 1 PesepBHOSBpEMS https://kpolyakov.spb.ru
21g 1 PesepBHOEBpeMs https://kpolyakov.spb.ru
é 1 Pe3epBHOEBpEMS https://kpolyakov.spb.ru
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12

https://kpolyakov.spb.ru

0 PesepBHOEBpeMst

12 PesepBHOEBpEMS https://kpolyakov.spb.ru
éZ PesepBHOEBpEMS https://kpolyakov.spb.ru
;2 PesepBHOCBpEMS https://kpolyakov.spb.ru
41‘2 PesepBHOEBpEMS https://kpolyakov.spb.ru
éZ PesepBHOSBpEMS https://kpolyakov.spb.ru
é2 PesepBHOEBpEMS https://kpolyakov.spb.ru
;2 PesepBHOSBpEMS https://kpolyakov.spb.ru
2132 PesepBHOCBpEMS https://kpolyakov.spb.ru
52 PesepBHOEBpEMS https://kpolyakov.spb.ru
(1)3 PesepBHOSBpEMS https://kpolyakov.spb.ru
i 3 PesepBHOEBpEMS https://kpolyakov.spb.ru
é3 PesepBHOSBpEMS https://kpolyakov.spb.ru
;3 PesepBHOCBpEMS https://kpolyakov.spb.ru
41‘3 PesepBHOEBpEMS https://kpolyakov.spb.ru
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https://kpolyakov.spb.ru

é3 PesepBHOEBpeMst 1
é3 PesepBHOEBpEMs 1 https://kpolyakov.spb.ru

OBIIEE KOJIMYECTBO YACOB I10

136

36.5

[NPOT'PAMME
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INPOBEPAEMBIE HA EI'D 10 HHOOPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJIbHON TPOT'PAMMBI
CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeOGOBaAHNS K TPEAMETHBIM
pe3yJibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl CpeHero 0011ero 00pa3oBaHus

3namu (nonumams)

1.1

[loHMMaHre OCHOBHBIX IPUHLMIIOB YCTPOMCTBA U
(GYHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAllMOHAPHBIX U
MOOUIBHBIX ~ KOMIIBIOTEPOB;  TEHACHIHUWA  Pa3BUTHUS
KOMIIBIOTEPHBIX ~ TEXHOJIOTHM; BJIAJICHHE HABBIKAMH
paboThl C OMEpPAIMOHHBIMH CHCTEMaMHU U OCHOBHBIMH
BUJAMU NPOrpaMMHOr0O OOEeCHedeHus Uil peleHUs
y4eOHBIX 33124 10 BRIOPAHHOM criennain3anun

1.2

Hannume mpencraBiaeHwii o 0a30BBIX — MPUHITUIIAX
opraHuzanv W (YHKIHMOHUPOBAHUS KOMIBIOTEPHBIX
ceTeu

1.3

[lonnmMaHue OCHOBHBIX MPHUHIMIIOB JHUCKPETHU3aLUU
Pa3NUYHBIX BUAOB HHPOPMAITUU

1.4

[Tonnmanune 6a30BbIX AJTOPUTMOB OOPAOOTKHU YHCIOBOU
Y TEKCTOBOW MH(OpManuu (3amuch Yucesl B TO3UIIMOHHON
CHCTEME  CUHUCICHHUS, JEIUMOCTh  LENBIX  YHCEI;
HaXOXJEHHE BCEX IMPOCTHIX YHCET B 33JaHHOM
auranazoHe; o0pabOTKa MHOTOPA3PSIHBIX LEJIBIX YHCEIT;
aHaIW3 CHMBOJBHBIX CTPOK W JpPYTHX), aJrOPHUTMOB
TIOMCKA U COPTUPOBKH

1.5

3HaHue (GyHKIIMOHATHHBIC BO3MOKHOCTH
MHCTPYMEHTAJILHBIX CPEJCTB Cpebl pa3pabOTKI

1.6

BnageHue OCHOBHBIMU CBENEHUSIMH O 0a3ax MaHHBIX, HX
CTPYKTYpe, CpEACTBaX CO3AaHMsI U PaOOTHI C HUMH

1.7

IloHuMaHue BO3MOXHOCTEW M OIPAaHUYEHUN TEXHOJIOTUH
HCKYCCTBEHHOI'O MHTEJUIEKTa B PA3JIMYHBIX OOJIACTSIX;
HaJIu4ue IIPEACTABJICHUI 00 HCIIOJIb30BaHUH
MH(pOPMaLMOHHBIX TEXHOJIOTHI B Pa3IUYHBIX
npodeccuoHaIbHBIX chepax

1.8

Branenune TteopeTudyeckuM anmapaToM, MO3BOJISIFOLIUM
OCYILECTBIATh MPEJCTABICHNUE 3aJaHHOIO HATYpaJbHOTO
YUCJIa B PA3JIMYHBIX CUCTEMAaX CYMCIICHHS; BBIIOJIHAThH
npeoOpa3oBaHusl JIOTUYECKUX BBIPAKEHUH, HCHOIb3Ys
3aKOHBI aJreOphl JOTUKHU; ONPEAeNiaTh KpaTyallinil myTh
BO B3BCIIEHHOM Trpade U KOJMYECTBO IYyTEH MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOT0 rpada

Ymemo

2.1

YMeHue HuCHoiab30BaTh KOMIBIOTEPHO-MaTeMaTUYeCKue
MOJENW Ui aHaiu3a OOBEKTOB M IPOLECCOB:
dbopMynupoBaTh LieJdb MOJEJIHUPOBAHMS, BBIIOJIHATH
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aHaIun3 pe3yNbTaToB, MOJTy4YEHHBIX B xoJe
MOJEIIUPOBAHNUSA;, OLIEHUBATh aJEKBAaTHOCTb  MOJIEIN
MOJIETTUPYEMOMY OOBEKTY WIIM IPOLECCY; MPEACTaBIATh
pE3yNbTaThl MOICTTUPOBAHUS B HATJISITHOM BUJIE

2.2

YMeHue kiaccHpUUUPOBAaTh OCHOBHBIE 3aJjaud aHAIU3a
JTAHHBIX (mporHo3upoBaHmeE, Kiaccudukanms,
KJIacTepu3alys, AaHaJlu3  OTKIOHEHUH);  TOHHMAaTh
MOCJICIOBATEIPHOCTh PEIICHHS 3a1ad aHajn3a JTaHHbBIX:
C60p NEPBHUYHBIX ANAHHBIX, OYHMCTKA W OLCHKA KaucCTBa
JMaHHBIX, BBIOOp ® (WIM) TOCTPOCHHE  MOJICTH,
Hp606pa3OBaHI/Ie JaHHBbIX, BU3YyaIn3alus JaHHBIX,
WHTEpIpETAIHs Pe3yTbTaTOB

23

YMenue  omnpenensath  MHOOPMAIMOHHBIA  O0BEM
TEKCTOBBIX, TpaQUUYECKUX M 3BYKOBBIX JIaHHBIX MPH
3aJJaHHBIX  TlapamMeTrpax  JHCKpeTH3aluu.  YMEHHE
OTPEAENATh CPEIHIOK CKOPOCTh TMepenayd JaHHBIX,
OLICHMBATh M3MEHEHHE BpPEMEHHM TMepefadyd  Ipu
U3MEHCHUH WHQPOPMAIIMOHHOTO O00BbEMa HaHHBIX U
XapaKTePUCTHK KaHaja CBS3H

24

YMeHHue CTpoHuTh KO, 00eCIEeUMBAIOIINN HAMMEHBIIYIO
BO3MOXKHYIO CPEIHIOIO JJIMHY COOOIIEHHS TIPU U3BECTHON
YaCTOTE CUMBOJIOB

2.5

YMeHHE HCIOIb30BaTh IPU PELICHUM 3a4ad4 CBOWMCTBA
MO3ULMOHHON 3allCH YHCEN, AJITOPUTMBI IOCTPOEHUS
3allMCU 4YMCJIA B IIO3ULUOHHOM CHUCTEME CYHMCIICHHS C
3aJaHHBIM OCHOBAHMEM M IIOCTPOCHHUS YHUCIA IO CTPOKE,
coJepXKallle 3alKuch JTOr0 YKCJIA B IO3ULHUOHHON
CHUCTEME CYMCIIEHUS C 3aJaHHBIM OCHOBAaHHEM; YMEHHE
BBITOJIHATE apu(PMETHUECKUE ONEepaluu B MO3UIIMOHHBIX
CUCTEMAaX CUUCIICHHUS

2.6

VYMmeHne CTPOUTH JIOTUYECKOE BBIPOKCHHE B
JOU3BIOHKTUBHOM M KOHBIOHKTMBHOM  HOPMaJIbHBIX
dbopmax 1o 3a7aHHOM TaOJIMIe ICTUHHOCTH; UCCIIEI0BATh
001acTb HMCTUHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO
MepeMEHHBIE; pemarb HECJIOXKHEIE JIOTHUYECKHE
ypaBHEHUS

2.7

YMenune peliaTh aJIrTOPUTMUYICCKUC 3a/la4i, CBA3AHHBIC C
aHanu3oM TpadoB (3amayu TOCTPOSHUS ONTHMAIBHOTO
OyTH  MeXJIy BepmmHamMu  rpada,  omnpeaeneHus
KOJIMYECTBA PA3NIUYHBIX IyTed MEXIy BepIIUHAMH
OPUEHTUPOBAHHOTO AlMKINYECKOro rpada)

2.8

YMeHHEe HCMNoNb30BaTh JEPEeBbsl MPU  aHAIU3E U
MOCTPOCHHUH KOJIOB " TSt TpeICTaBICHHS
apu(MeTUYECKUX BBIPAKCHUN, TPH pEHICHUH 3a/1ad
MOKCKA ¥ COPTHPOBKHU; YMEHHUE CTPOUTH JIEPEBO UTPHI TIO
3aJJaHHOMY aJTrOpUTMY; pa3pabaThiBaTh M 00OCHOBHIBATH
BBIMTPBIIIHYIO CTPATETUIO UTPHI

2.9

YMeHHne aHaM3UPOBaTh AITOPHTMBI C HCIIOJIb30BaHHEM
Ta0JIUI] TPACCUPOBKH; OMpENesaTh 0e3 HCIOJIb30BaHUS
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KOMIIBIOTEPA  pPE3YJIbTAThI  BBIIIOJHCHHSA  HCCIIOXHBIX
nporpamm, BKJIIOYArOImnXx IIHUKIJIBI, BCTBJICHUA n
moaImporpaMmael, IIpH 3aJaHHBIX UCXOAHBIX TaHHBIX

2.10

YMeHue omnpenenartbh CI0KHOCTh H3Y4aeMbIX B Kypce
0a30BBIX  QJTOPUTMOB  (CYMMHUpPOBAHHME  DIIEMEHTOB
MaccHuBa, COPTUPOBKA MACCHBA, MepeOOpHbIE AITOPUTMBIL,
JBOMYHBIM IMOMCK) U IPHUBOJUTH NPUMEPHI HECKOJIBKHX
QITOPUTMOB PA3HOM CIIOKHOCTH ISl PEUICHUS OJHOU
3aJa4n

2.11

Brnanenue yHUBEpCaJbHBIM SI3BIKOM INPOTPaMMHUPOBAHUS
Beicokoro ypoBHs (Ilackanms, Python, Java, C++, C#),
NpeJCTaBICHUAMA O 0a30BbIX THUIMAX JaHHBIX H
CTPYKTYpax MJaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIC
VIPaBIAIONIME KOHCTPYKLUHU; YMEHHE OCYLIECTBISAThH
aHaIM3  TPEJIOKEHHOW  TPOTpaMMBL:  ONpPENelsiTh
pe3yabTaThl  pabOTBl  HPOTrpaMMbl  MPH  3aJaHHBIX
HCXOJHBIX TAHHBIX; ONPEAENIATh, HPU KaKUX HCXOIHBIX
JTAHHBIX BO3MOKHO TOJYyYEHHE YKa3aHHBIX PE3yJIbTaTOB;
BBISBIISITH JAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIINOKE B
pabote mporpamMmsl; (OPMYJIHUPOBATH MPEMAJIOKEHHS IO
YIAYYIICHUIO IPOTPaMMHOTO KOJa

2.12

YMeHue peanu3oBbIBaTh Ha BHIOPAHHOM Ui U3y4YEHUS
SI3BIKE MPOTPaAMMHPOBaHUS BhICOKOTO ypoBHS (Ilackaisb,
Python, Java, C++, C#) TunoBbie aJirOpuT™Mbl 0OPaOOTKH
9HCell, YUCJIOBBIX TMOCIEIOBATEIHPHOCTE M MAaCCHBOB:
MpeJicTaBiIeHUe 4Yucia B BuJe Habopa MPOCTHIX
COMHOKHTENCH; HaX0XKIACHUE MaKCHUMaJIbHOM
(MUHUMAJTLHO) udpor HaTypaJIbHOTO qucna,
3alMCaHHOTO B CHCTEME CUHCICHHS C OCHOBAaHHEM, HE
MIPEBBIIIAOITUM 10; BBIUHCIIEHUE 0000IIEHHBIX
XapaKTePUCTHK DJJIEMEHTOB MAacCHBa WU YHCIOBOM
MOCJIEI0BATENbHOCTH (CYMMBI, MPOU3BEICHUS CPETHETO
apu(pMEeTUYECKOT0, MHHHMAILHOTO M MaKCHUMAlIbHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJIOBIIETBOPSIOMINX
3aJJaHHOMY YCJIOBUIO); COPTHPOBKY 3JIEMEHTOB MAaCCHBA;
YMEHHE HCIOIh30BaTh B IPOrpaMMax JaHHbIE Pa3TUIHBIX
TUMIOB € Y4€TOM OrpaHHMYEHUN Ha JUaANa3oH UX
BO3MOXXHBIX 3HAUEHUH, MPUMEHATh MPU PEIICHUU 3a7ad
CTPYKTYphl JTaHHBIX (CHHCKH, CIIOBapH, CTEKU, OYEpe.H,
JepeBbsi); TMPUMEHATh CTAHJAPTHBIE W COOCTBEHHBIE
MOANPOTpaMMbI JUIsi OOpaOOTKM YHCIIOBBIX JAQHHBIX U
CUMBOJILHBIX CTPOK; HWCIIONB30BaTh TpPU pa3padoTKe
mporpaMM  OMOTHMOTEKHM  TOANPOTPAMM;  yMEHHE
UCIIOJIb30BaTh CPEACTBAa OTJIAJKH MPOTPaMM B Cpele
MIPOrPaMMHUPOBAHUS

2.13

YMeHHe HCIONb30BaTh DIIEKTPOHHBIE TAOMUIBI LIS
aHaM3a, IPeACTaBICHUs U 00pabOTKN JAHHBIX (BKIIOYAs
BBIOOp ONTHUMAJIBHOTO PEIIeHHUsI, TOA00p JTUHUU TPEHA,
pelieHue 3a1a4 IPOTHO3UPOBAHHUSA); yYMEHHUE
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WCIIOIh30BaTh TaOIMUYHbIE (PENAIMOHHBIE) 0a3bl JaHHBIX
U CIIPABOYHBIC CUCTCMBL

2.14

YMeHHe OpraHu3oBBIBaTh JIMYHOE WH(GOPMAIMOHHOE
MPOCTPAHCTBO C WCIIOJIB30BAHUEM PA3JIMYHBIX CPEACTB
U(POBBIX  TEXHOJIOTHIA; TIOHMMaHHWE BO3MOXHOCTEH
MUQPPOBBIX  CEPBUCOB  TOCYAApPCTBEHHBIX  YCIYT,
1M (POBBIX 00pa30BATEIHHBIX CEPBUCOB
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HHEPEYEHbB 3JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110
NHDPOPMATHUKE

Kon

IIpoBepsiemMmbliidjieMeHTCOIEPKAHUS

1

[{udpoBasrpamMoTHOCTH

1.1

OCHOBHBIE TECHACHITUU PAa3BUTHS KOMITBIOTEPHBIX TexHoJorHi. [TapamiensHbie
BbIYMCIIEHUs. MHOronpouneccopHsie cucteMsl. Pactipenenénusie
BBIYHCIIUTEILHBIE CUCTEMBI U 00pabOTKa OOJBIINX JAHHBIX

1.2

[IpyuHIIMTIBI TOCTPOCHUS M ammapaTHbhle KOMIIOHEHTHl KOMIIBIOTEPHBIX CETeH.
Ceresble npotokoisl. Cers MHTEpHET. Anipecanus B cetu MuTepHeT. [IpoTokos
creka TCP/IP. Cucrema nomeHHbBIX nMEH. Pasnenenne [P-cetm Ha momceru ¢
IMOMOIIIBIO MACOK II0JICeTeH

1.3

@aiinoBas cucrema. I[louck B ¢aiimoBoit cucreme. [IpuHIMIBI pazMenieHus U
MMEHOBaHHUS ¢aiinos B JOJITOBPEMEHHOU MaMSATH.
[[TabnoHBIIIOTHCAHUATPYIITI(DAMITOB

1.4

CkopocTh  mepedayd  JaHHBIX. 3aBUCHMOCTb BpPEMEHHM Iepefadd  OT
UH(POPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHaJIa CBSI3U

1.5

HIudpoanue nanHpix. CUMMeTpUYHBIE U HecuMMeTpuuHble mUdpsl. [udpsr
npoctoii 3amenbl. ludp Iezaps. ludpBmwxrenepa. AnropurmmmdpoBaHus
RSA

1.6

Koppl, mo3Bossitonre oOHapyKUBAaTh M UCTIPABIISATH OMIMOKH, BOSHUKAIOIIHNE TIPU
nepenade naHHbIX. PaccrosuneXsmmunra. KomupoBanue ¢ moBTOPEHHEMOUTOB.
KogsrXsMmMmunra

TeopeTnueckneoCHOBBIMH(OPMATUKH

2.1

I[BOI/I‘IHOQ KOAUPOBAaHHC. PaBHOMepHLIC n HCPaBHOMCPHBLIC KOZBI.
JlexonupoBaHue cOOOUICHH, 3alMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
YcenosuedaHo. [TocTpoeHrneoTHO3HAYHOAEKOAUPYEMBIXKOI0B c
OMOIIbIOJIEpeBa

2.2

Teopernueckne MNOIXOABI K OIEHKE KOJUYecTBAa HHPOpMaUWU. EIuHHIEI
u3MepeHuss KonuuecTBa UHGopMauuu. AnQaBUTHBIA MOAXOI K OLEHKE
KoJinyecTBa HMHPOpMaUuu. 3aKkoH aJAUTUBHOCTH uH(popmaruu. Popmyna
Xaptiu. Madopmarnus u BepoaTHocTh. Dopmysa [llenHona

23

Cucrembl cuucnenus. Pa3BépHyras 3amuch LETbIX W JPOOHBIX YHCENT B
MO3ULMOHHON cucTteMe cuucienusd. CBONWCTBAa ITO3UIIMOHHOW 3alUdCHA 4YHCIIA:
KOJIMYECTBO IU(p B 3aMUCH, MPU3HAK ASTUMOCTU YHCIa HA OCHOBAHHE CHUCTEMBbI
CUMCJICHHS. AJITOPUTM IEepeBOAA LEJI0ro Yyucia u3 P-uyHoil cucteMbl CUUCIICHUS
B JICCATHYHYIO. AJITOPUTM TIEPEBOJIa KOHEYHOU P-wuHON NnpoOu B JIECATUUHYIO.
ANTOPUTM MepeBOJa LIEJIOT0 YMCia W3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyro. IlepeBon KoHEWHOW pAecATHYHOW ApoOu B P-nunyro. JIBomuHas,
BOCBMEpPUYHAS U LIECTHAIIATEPUYHAS] CUCTEMbl CUUCIICHHUS, CBSA3b MEXKIAY HUMHU.
ApudmeTrueckreonepaluuy B O3UIIMOHHBIXCUCTEMAaX CYUCIICHUS

24

Tpoanaﬂ YpaBHOBCUICHHAsA CUCTEMA CUHUCIICHUA. I[BOI/I‘IHO-I[GCSITI/I‘IH&?I CHCTEMA
CUHUCJICHUA

2.5

Komupoanue TexcroB. Komuposka ASCIL. OgnobaiitHeie KogupoBku. CTanaapT
UNICODE. Komuposka UTF-8. Omnpenenenne wundopMarmoHHOro o0BnEMa
TEKCTOBBIX COOOIICHUH

2.6

Koauposanue nzobpaxenuii. Onenka HHGOPMAITMOHHOTO 00BhEMa rpaduIecKux
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JAHHBIX TIPU 3a/IaHHBIX pa3pelIeHNH U TIIyOMHE KOIUpOBaHUS LBeTa. L{BeToBBIE
monenu. KomupoBanue 3Byka. OueHka HWH(GOPMAIMOHHOTO 00BbEMa 3BYKOBBIX
JAHHBIX [IPU 33IaHHBIX YaCTOTE TUCKPETH3ALUH U Pa3paJHOCTH KOJUPOBAHUS

2.7

Anrebpa gmoruku. [loHsTHe BbICKa3bIBaHUA. BbICKa3biBaTeNbHBIE (HOPMBI
(mpenukater). KBaHTOPBI CyIIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckne omnepamuu. Tabmuupl HCTHHHOCTH. JIOTHYECKHME BBIPAKEHUS.
Jlormueckue ToxxecTBa. Jlornyeckue onepanuy 1 onepanyu HaJl MHOXKECTBaAMH.
3akoHbl anreOpbl JIOTMKU. OKBUBAJCHTHbIE MPEOOpPa3oBaHMs JIOTHYECKHX
BBIPAKECHUM. JIornueckue ypaBHEHUs U CUCTEMbI YPaBHEHU.

Jlormueckue (yHKIMU. 3aBUCHMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKHX
GYHKIUI OT KOJIMYECTBA apTyMEHTOB.
KanonnueckunehopMbIIOTHIECKUX BBIPAKCHHU I

2.8

COBepH_IeHHI)Ie JAU3BIOHKTUBHBIE KOHBIOHKTUBHBLICE  HOPMAJIbHBIC (l)OpMBI,
AITOPUTMBI UX MTOCTPOCHUS 11O Ta6JII/II_[e HCTUHHOCTHU

2.9

Jloruueckune H3JeMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3zpsaanabiii cymmarop. [loctpoeHne cxem Ha JIOTUYECKUX SJIEMEHTax I10
3aIaHHOMY JIOTUYCCKOMY BBIPAXKXCHUIO.
3anMCchJIOTHYECKOT OBBIPAXKEHUATIOJIOTHYECKOIICXEME

2.10

Mopenn u moaenupoBanue. llenm mopenupoBaHusd. AJEKBaTHOCTbH MOJETH
MOJIETUPYEMOMY O00BEKTY WK Tpolieccy. Popmanu3anus NpUKIaIHbIX 3a/1a4.
Hpez[(:TaBneHHe PE3YyIbTAaTOB MOACIIMPOBAHUSA B BU/C, YI[OGHOM AJI1 BOCHPUATHA
yeoBekoM. [ 'paduueckoenpeacTaBieHUEAaHHBIX (CXeMBbl, TaOIUIIBI, TPadUKH).

2.11

[IpencraBnenne 1ENBIX YHCENT B MaMsITH KoMIbioTepa. OTrpaHUYEeHHOCTh
JUana3oHa 4YUCeNl MpU OTrpaHMUYEHUU KOJIM4YecTBa paspsanoB. llepemnonnenue
paspsnHoi ceTku. be33sHakoBbIe U 3HAKOBHIE JTaHHBIC. 3HAKOBBIN OWT. /[BOMYHBIIA
JIOTIOJTHUTEIBHBIN KO/ OTPULIATENIbHBIX YHCET.

[TobuToBBle JOorMYeckue omepanuu. Jlormdeckuit, apudmeTHdecKud U
nukinuaecknit  cupuru.  llludpoBaHne ¢ MOMONIIBIONIOOUTOBOMONEpALINT
«uckiouaromiee NJIN»

2.12

[IpencraBneHne BEIECTBEHHBIX YKMCE B MaMATH KOMIIBIOTEpa. 3Hadalas 4acTb
U TOpANOK 4YHcia. Jlmama3oH 3HAueHWH BeIIECTBEHHBIX uHcen. [IpoGiemsl
XPaHEHUs BEIIECTBEHHBIX YHUCEJ, CBA3aHHBIE C OIPAaHUYECHHEM KOJUYECTBA
pa3psI0B. Brinonnenueonepauuii c BEILECTBEHHBIMUYUCIIAMU,
HaKOIJICHUEOINOOKITPUBBIUNCIICHUSX

2.13

I'padpr. OcHoBHble moHsATHS. Buasl rpados. Ommcanue rpadoB ¢ MOMOIIBIO
Marpul, CMCXKHOCTH, BCCOBBIX MaTpull, CIIMCKOB CMCKHOCTHU. Pemienue
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHaimm3oM TrpadoB (mocTpoeHHe
ONTUMAJILHOTO MYTH MEXIy BepIIMHamMH rpada, OoIpeaesieHHe KOJIMYecTBa
pa3IMuYHBIX TyTeH MEXAy BEpIIMHAMH OPUEHTHPOBAHHOTO AIMKINYECKOTO

rpaga)

2.14

HepeBbsi. bunapHoe pepeBo. JlepeBbs momcka. CrocoObl 0o0Xxoma aepesa.
[IpencraBnenne apudmeTHIECKUX BBIpAXKEHUW B BHIE AepeBa. Vcmonb3oBaHue
rpadoB U IepeBLEB IPH ONMUCAHUH 0OBEKTOB U MPOIECCOB OKPYKAIOIIETO MUPA

2.15

JluckpeTHbIe UTPHI IBYX MUTPOKOB C mojHON mHpopmanwmeit. [loctpoenne nepea
nepebopa BapuUaHTOB, ONHCAHWE CTPATErMH Wrpbl B TaOIMuUHOW opme.
Boerpsliiiibie U IpOUTPHINTHBICTIO3UIIMU. BRIUTphIIHbIECTPATETUN

2.16

CpencTBa HCKYCCTBEHHOTO MHTEIUICKTa. MneHTudukamms 1 mouck n300paxeHui,
pacno3HaBaHue Jui. Vcnonb3oBaHuE METOJOB MCKYCCTBEHHOTO HHTEIUIEKTA B
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oOydaronux cuctemax. Mcrnonb3oBaHre METOJOB UCKYCCTBEHHOI'O UHTEIUIEKTa B
pobotorexnnke. MHTepHETBemIelH. HeliponHbleceTn

ANTOpUTMBI U IPOrPAMMUPOBAHHE

3.1

dopmManusanus MOHATUS anroputma. MammHa TerOpHHra Kak yHHMBEpCaJbHas
MOJIEJIb BEIYMCIICHUN

3.2

OrneHKa CIIOKHOCTH BBIYUCICHUH. Bpemsi paboTel U 00BEM HCIOIB3YyEeMO
naMiATH, nx 3aBUCUMOCTH oT pa3Mepa HCXOOHBIX JAHHBIX. OI_[eHKa
ACHUMNTOTUYECKOM CJIOKHOCTH aQJITOPUTMOB. AJITOPUTMBI  TOJMHOMHUAIBHOU
cnoxkHoctu. Ilepebopuble anropuT™bl. [lpuMepbl pa3IWYHBIX AJTOPUTMOB
pelieHust OTHOU 3a/1a4, KOTOPhIE UMEIOT Pa3IUYHYIO CII0KHOCTh

3.3

OnpeneneHre BO3MOXHBIX pPE3YyJIbTaTOB pPabOThl MPOCTEUIINX aJTOPUTMOB
YIPaBICHUS WCHOJHUTEISIMA W BBIUYUCIUTEIBHBIX anroputMoB. OmpeneneHue
UCXOJHBIX TJAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

3.4

Anroput™Mbl 00paOOTKHM HATYPaNbHBIX YHCEN, 3allMCAHHBIX B MO3UIIMOHHBIX
cUCTeMaxX CYHUCIEHHs: pa3OWeHHe 3aliCH 4YWCia Ha OTACIbHBIE IUQPEI,
HAXOXJICHHE CYMMBI W TpPOU3BEACHUS IU(Dp, HAXOKACHHE MaKCUMaIbHOU
(MUHUMAITEHON) UG PHI.

[IpencraBnenre uucina B BHUAE HaOoOpa MPOCTBIX COMHOMKHUTENCH. AJITOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aIaHHOM JHara3oHe
C TIOMOIIIBIO ANITOPUTMA «perieTo IparocheHar

3.5

MHoropa3psHble LeJble YUCIia, 3a/1a4i JITUHHON apu(pMeTUKU

3.6

SA3pik nporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LICJIOUUCIICHHBIE, BELIECTBEHHbIE, CHMBOJbHbBIC, JIOTHYECKUE. BerBieHus.
Crnosxnble ycnoBus. Llukisl ¢ yciaoBueM. Lukibl 1o nepeMeHHOM.

O6paboTka JTaHHBIX, XpaHAMUXCSA B (ainax. TekcToBble M JBOMYHBIC (ailiibl.
daiinoBble mepemMeHHble ((aitnoBeie ykazatenu). Urenue u3 (aiina. 3anuch B
baiin.

Paszbuenue 3agaun Ha noazanaqn. [lognporpamMmel (pouenypsl 1 QyHKIHH).
Hcnonp30BaHue craHAapTHON OMOIMOTEKH I3bIKA IPOrPAMMHUPOBAHMSI

3.7

Pexypcus. PexypcuBHble mponenypsl U (pyHkiuu. Mcmonp3oBaHue creka s
OpraHH3aluU PEKYPCUBHBIX BBI30BOB

3.8

UYucnennsie Meronbl. Tounoe u mpuOmmkE€HHOE pemieHus 3agadd. YucieHHoe
pellleHre YpaBHEHUH C IMOMOILBI0 Moadopa mapamerpa. UHCIEHHBIE METOAbI
pelieHust ypaBHEHHWI: MeTox Tmepedopa, MeETOJ IOJIOBUHHOTO JIECJICHUS.
[TpubnnxEHHOE BBIYMCIECHUE IJIUH KpUBBIX. Bbrumcrnenue momanei ¢uryp c
IIOMOIIbI0 YUCIIEHHBIX METOM0B (METOJ MPSMOYIOJbHUKOB, METOJ TpameLUi).
[Touckmakcumyma (MUHUMYMA)
(YHKIMNOIHOWIEPEMEHHONMETOAOMII0TIOBUHHOT O1CTICHUSI

3.9

O6paboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHBIE  (QYHKIMH  s3bIKa
IPOTPaMMHUPOBAHUS 17151 00paOOTKU CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTpPOK: TMOACYET KOJMYECTBA IMOSBICHUII CHUMBOJIa B CTpPOKE,
pa3bueHne CTPOKM Ha CJIOBa O MPOOEIBbHBIM CHMBOJIAM, TOUCK IOACTPOKH
BHYTPU JaHHOW CTPOKH, 3aM€Ha HAMJAEHHOW MOJCTPOKH Ha JPYryl0 CTPOKY.
I'enepanust Bcex CJIOB B HEKOTOPOM ajdaBHUTE, YIOBIETBOPSIOMINX 3aJaHHBIM
orpannueHusiM. [IpeoOpa3zoBaHue uncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBel W IIOCJIENOBATEILHOCTH  4YHcel. BrruucieHue  000OIEHHBIX
XapaKTePUCTUK HIIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIEA0BATEIbHOCTU
(CymMMBI, TpOM3BEACHHS, CPEAHETO apu(PMETHUYECKOro, MHUHHMAIBHOTO |
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MaKCHMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA DJIEMEHTOB,  YIOBJIETBOPSIOLINX
3aJIaHHOMY yCJIOBUIO). JIMHEWHBI TOMCK 3a/laHHOTO 3HAYE€HHS] B MAcCCHUBE.
Anroput™bel pabOTBl € 3JIEMEHTAMHM MaccHBa C OJHOKPAaTHBIM MPOCMOTPOM
MaccuBa. COpTHpPOBKA OAHOMEPHOro MaccuBa. [IpocThie METOABI COPTHPOBKHU
(mMeTonm my3bIpbKa, METON BBIOOpa, COpPTHpPOBKA BcTaBkamu). CoOpTHUPOBKA
cnusiaueM. bwictpast coptupoBka maccuBa (amroputM QuickSort). JIBouuyHBIN
MOMCK B OTCOPTUPOBAHHOM MacCUBE

3.11

JIBymepHble MaccuBbl (MaTpHIlbl). AJTOPUTMBI  OOpPabOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJJHEHUE JBYMEPHOTO YHCJIOBOTO MacCHBa 10 3aJaHHBIM
NpaBUiIaM, MOKWCK JJIEMEHTa B JBYMEPHOM MACCHBE, BBIYHCICHHE MaKCHMyMa
(MUHUMYMA) U CyMMBI 3JIEMEHTOB JIByMEPHOTO MacCHBA, EPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CrmoBapu  (accouMaTWBHBIE  MACCHUBBI,  OTOOpakeHHs).  XOII-TaOJIHIIBI.
[TocTpoenne andaBUTHO-YACTOTHOTO CIOBAPS JJIsl 3aJAHHOTO TEKCTa

3.13

Crexkn. AHanM3 TPaBHIBHOCTH CKOOOYHOTO  BBIpaXKEHHs. BbrumciieHue
apruMETHIECKOTO BBIpaKEHUS, 3aIIMCAHHOTO B MOCT(MHUKCHOM hopme.
Ouepenu. Mcnonp30BaHue ouepen A1l BpEMEHHOIO XPaHEHUS JaHHBIX

3.14

Anroputmbl Ha Tpadax. IlocTpoeHne MHHHMAJIBHOTO OCTOBHOTIO JepeBa
B3BELLICHHOTO CBA3HOIO HEOPUEHTHPOBaHHOro rpada. KonuuectBo paznuuHbIX
nyTeil MeXay BepLUIMHAMU OPUEHTHPOBAHHOIO Al[MKJINYECKOT0 rpada. AJIropuTm
Jenkcrpol

3.15

HepeBps. Peannsanus nepeBa ¢ IMOMOINBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnbie) nepeBbs. llocTpoeHue nepeBa s 3aJaHHOTO apU(PMETHIECKOTO
BhIpakeHUs. PekypcuBHBIE anropuTMbl 00xoaa aepeBa. Mcnonb3oBanue creka u
ouepeau it 00xo/a aepeBa

3.16

JluHaMuueckoe MporpaMMHUpPOBAHUE KAaK METOJ PELICHMs 3a/1ad C COXpPaHEHUEM
IIPOMEXYTOUHBIX PE3yJbTaTOB. 3aaul, PEeLUIa€Mbl€ C IOMOIIBIO JUHAMUUYECKOTO
POrPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (YHKIUH, MOACYET KOJIMYECTBA
BapHAaHTOB, 33Jja4l ONITUMHU3ALNH

3.17

[lonartue 00 0OBEKTHO-OPHEHTUPOBAHHOM IHporpaMMUpoBaHuU. OOBEKTH H
kiaccel. CBoiicTBa U MeTOoABbl 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIH3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOIXOJA.
Wukancynsauus, HacleJoBaHue, MoJIuMopdhu3m

HNubopMalinOHHBIETEXHOJIOTUH

4.1

AHanu3 paHHbIX. OCHOBHBIE 3aJjaud aHalIM3a JAHHBIX: MPOTHO3HpPOBAHUE,
KIacCUpUKalus, KIacTepu3alus, aHaiu3 OTKIoHeHud. [locnmemoBarenbHOCTH
pelIeHys 3a/1a4y aHalu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYHUCTKA U OLIEHKA
KauecTBa JaHHBIX, BHIOOP M (WIM) TOCTPOEHWE MOJIENH, MpeoOpa3oBaHUE
JMAHHBIX, BU3yalHW3alusl JaHHBIX, HHTEPIpETalusl pe3yibTaTtoB. [IporpammHbIe
cpeactBa U VHTepHeT-cepBUCHl 11 00pabOTKM M NPEICTABICHUS JaHHBIX.
Bonpmmenanasie. MamumHHOEO0yUCHHE

4.2

AHaM3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX Tabnuiu. Berumcienue cymwsl,
cpenHero  apu(MeTHdecKkoro, HawOonbIIero  (HaUMEHBIIETO0)  3HAYCHHS
nuanazoHa. Beramcnenue kodp@uIMEeHTa KOPPESIMU JIBYX psIOB JaHHBIX.
[TocTpoenne cTOMOYATHIX, JUHEWYATBIX M KPYroBBIX auarpamm. [loctpoeHue
rpadukoB ¢yaxuii. [logbop nmuHUM TpeHaa, peleHne 3agad NporHo3UPOBaAHUSI.
Pemenue 3a1a4 onTUMHU3AIUU C IOMOIIBIO AIEKTPOHHBIX Ta0JIHII

4.3

Jluckperuszaiysi npu  MaTEeMaTHMYeCKOM  MOJICIMPOBAaHUHM  HEMPEPHIBHBIX
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nporeccoB. MopaenupoBaHue IBWXKEHUsA. MojenupoBaHue OWOIOTHYECKUX
CUCTEM. MaremaTtuueckue MOACIn B O9KOHOMMHKE. BroruncnurennHbeie
IKCHEPUMEHTHI ¢ Mozeisimu. OOpaboTka pe3ynbTaTOB JKCIepuMeHTa. MeTon
HaUMCHBIINX KBaJApaTOB. OI_IGHKa YUCJIOBBIX MapaMCTPOB MOACIHNPYCMbIX
00BEKTOB " MIPOIIECCOB.
BoccTaHoBneHne3aBUCUMOCTEUITOPE3yIbTaTAMIKCIIEPUMEHTA

4.4

BeposiTHOCTHBIE MOJENN. Mertonsl Moure-Kapuo. HNmuranmonHoe
MoaenupoBaHue. CuCTEMbI MaCCOBOTO 0OCTYKUBaHMSI

4.5

Tabmuunblie (pensauroHHbIe) 0a3bl JaHHBIX. Tabnuia — mpencTaBieHne CBEACHUIN
00 omHOTHOHBIX OOBekTax. Ilome, 3ammch. Kimrou ta0muiel. Pabora ¢ roroBoi
0a3oii maHHBIX. 3amoJiHeHHe 0a3bl MaHHBIX. [loMCK, cOpTUpPOBKA U (UIBTpAIUSL
JMaHHBIX. 3ampockl Ha BHIOOPKY JMJaHHBIX. 3alpochkl ¢ TapaMeTpaMH.
Berancisiembie 10JIs B 3aMpocax.

MHuorotabnaudnbie 0a3bl JaHHBIX. THMBI CBA3ed Mexay Tabnuiamu. BHemHwui
ko4, [{emocTHOCTh 6a3bl TaHHBIX. 3aIPOCHl K MHOTOTA0INIHBIMOa3aMIaHHBIX

4.6

TekcToBbiii mpomeccop. CpencrBa NOUCKAa U aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypHpPOBaHHBIE TEKCTOBBIE JOKYMEHTBI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna 1TMTHPOBAHUS WCTOYHUKOB H odopMmieHUs OuOmHorpapuIecKux
CCBIJIOK
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IS YHEHUKA

* Undopmaruka (B 2 gactsax); 10 kmace. yrinyonennoe ooyuenue [Tonskos K.1O., Epemun E.A.
OO6m1ecTBO ¢ orpaHndeHHoM 0TBeTCTBeHHOCThIO « BMHOM. JlabGoparopust 3HaHMIT»;
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnienne»

» Undpopmaruka (B 2 vactsx); 11 kmacc. yrinyonennoe ooyuenue [lomsikoB K.1O., Epemun E.A.
OO6miecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCThI0O «BMTHOM. JlaGoparopust 3HaHHI»;
Axuunonepsoe obmectBo «M3narensctBo «IIpocemenue»

METOJUYECKHUE MATEPHUAJIBI IJ151 YYUTEJIA

1. Byrsaruna K.JI., Madopmatuka. 10—-11 knaccel. [IpumepHbie paboune mporpaMmesl. -
M.: BUHOM. JlaGoparopust 3HaHHIA.

2. JI. JI. BocoBa, A. 1O. bocoBa, MudopmaTrka. 10 knacc: caMoCTosITeNbHBIE U
KOHTpoJIbHBIE paboTel. M. : BUHOM. JlaGopatopus 3HaHHIA.

3. JI. JI. Bocosa, A. 0. bocoBa, Mnpopmatuka. 10 kinacc: caMocTosITeNbHbIE U
KOHTpOJIbHBIE paboThl. - M. : BUHOM. JlaGopaTopusi 3HaHUH.

4. JI. JI. bocoBa, A. 1O. bocosa, Mudopmatuka. 10—11 kmaccel. ba3oBblif ypoBeHb:
Meroaudeckoe mocoowue. - M. : BUHOM. Jlabopartopus 3HaHMiA.

5. bocosa JI. JI., bocoBa A. YO., Kyknuna U. /1., AxkBunsnoB H.A., Muponuuk E.A.

Nudopmaruka. bazossiit ypoBenb. 10-11 kmaccsl. KoMnbroTepHbIi MpakTUKyM. - M. :
BUHOM. JIaGopatopust 3HaHUIA.

A P®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. bubnmmoreka L[{OK https://myschool.edu.ru/

2. Enunas xosekuus HudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. —
http://schoolcollection.edu.ru/

3. ®enepanbHbIi 1IEHTP HHGOPMAITMOHHO-00pa3oBaTenbHbIX pecypcoB (PIIMOP). -
http://fcior.edu.ru/

4. Tlopran "NudopmManimoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B 00pa3oBaHuu". -
http://www.ict.edu.ru/

5. Poccuiickas anextponnas mkoda (POII). — https://resh.edu.ru/

6. Pemry EI'D. - https://inf-oge.sdamgia.ru/

7. Caiit Ilomsaxoga K. HO. - https://kpolyakov.spb.ru/school/ege.htm
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