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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3zpabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaMm
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTAHHS.

[Iporpamma o nndopmaTrke 1a&T NpeACTaBICHUE O IEJISIX, 001Iel CTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUS 00YUAIOIINXCS CPEACTBAMU YUeOHOT 0O peaMeTa
«Mupopmatukay Ha yriyOJEHHOM YpOBHE, YCTAHABIMBAET 00S3aTEIbHOE
IPEeIMETHOE COJepKaHUE, TIPEyCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaM
U TeMaM Kypca, OINpeAessieT paclpeaesieHue ero no kjiaccaMm (rogam M3y4eHus),
Na€T MpPUMEPHOE paclpesesieHue Y4eOHbIX YacoB MO TEMaTHUYECKUM pa3JesaM
Kypca M PEKOMEHIyeMYylo (MPUMEPHYIO) IMOCIEI0BAaTEIbHOCTh UX H3YUEHHUS C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTHKH Yy4eOHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[TporpaMMa 1o nH(pOpMaTHKE ONPEEIIeT KOJIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTEpUCTUKN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4YHCiie
JUTSL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyuaronuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBisieTCst
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4eOHUKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(DOPMATHKM KaK HAYyYHOM JAWCHUIUIMHBI, HW3YyYarolien
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NpPUMEHEHHs]  WHOOPMATHKU, TPEXKAEC  BCETrO
WH(GOPMAITMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUAIBHYIO Chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HWHPOPMATHKH ¥ HMH(DOPMAIMOHHON
JESITEIIBHOCTH.

Kypc uHbopMaTuku a5 ypOBHsS CpeaHEro 00IIero oO0pa3oBaHUs SBISAECTCS
3aBEpIIAIONIMM DTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHPOPMATUKA U WHOOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha coJiepKaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHNe
ATOTO OIBITA.



Pesynbrartel  yriiyOnéHHOro ypoOBHS ~M3y4YeHHS y4yeOHOro IMpeamera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE pelaTh THUIOBBIE MPAKTUYECKHUE U TEOPETHUYECKUE 3aJ]1ayH,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApUsl JaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsS M3ydeHHsS MH(DOpMATHKH 00€CIIeUnBAETCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
mporpaMmMHasi MHXeHepusi, MHGOpMaIMOHHas 0e301acHOCTh, MH(GOPMAIIMOHHbBIE
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PACIPENEIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMM OO0yyarouierocsi, ero
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBsi3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHMS, OCHOBAHHOTO HAa TOHUMAHUU POJHU
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPUTEPUAMH OLICHUBAaHUS M CBA3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJICTABICHUA O BIUAHUM  HMHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIHYECKOT0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3/IaHUE U UCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MHpopMaTrka» BBIAENSIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCIOJB30BAHUIO WHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOTI'O MOZEIIUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKax MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOTMM»  IOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UMCIIE B 33Ja4ax aHaIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAOMUI[ AJisl pEelIeHUs
NPUKJIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npenmera «MHdopmaruka»
KYPCHBOM BBIJICJICHBI JOTIOJTHUTEIbHBIEC TEMbI, KOTOPBIE HE BXOISAT B 00s13aTEIIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JIJISI U3YUYEHHUS! OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYrinyOnéHHbsli ypoBEHb U3y4Ye€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONEHHBIM ypOBEHb H3yUeHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUATLHOCTH B 00JacTH WH()OPMAIMOHHBIX TEXHOJOTHMA W HWHXXCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM W WCCIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U cllayde
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX I M3Y4YEeHHsS] HHPOpPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 gaca
B HEJCIIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Hu¢poBasi rpaMOTHOCTH

TpeOoBaHus TEXHUKK 0€30MACHOCTU ¥ TUTHEHBI IPU paboTe C KOMITbIOTEPAMHU
U APYTUMHU KOMIIOHEHTAMH LIUPPOBOTO OKPY>KEHHUS.

[TpuHLMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJATOBpeMeHHas mnamsATh. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJIIepbl BHEIHUX YCTPOKCTB. [IpsMOl 1oCcTyn K naMsTH.

OCHOBHBIE ~ TEHIECHLUMH  pPa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHblie BIuncaeHus. MHoOronpouneccopHsie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHHuble BBIUUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOunbHble HHU(POBBIE YCTPONUCTBA U MX POJIb B KOMMYHHKAIUsAX. BcTpoeHHbIE
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[IporpammHoe obecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cHCTEM. Bubl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoWcTB. IlapamnenbHoe mporpaMMHUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepanMoOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelleHuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi nmamsty. [llabmons! 1uist onvcanus rpymi (aitos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoOBaHUE MPOTPAMMHOI0 O0eCIIeUeHUs
U IUPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOE UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
uu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®enepanuu 3a HENPABOMEPHOE MCIIOJIb30BAHUE IMPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHUS U AIMIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokosbl. Cetb UHTEpHET. Anpecanus B cetn MHTepHeT. [IpoTOoKOIBI
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHuACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y310M ceTtd. OmpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHoctTh B cetw  Uutepner. CepBuchl  HMHTepHeTa.
["eonndopmMalmonHbie CUCTEMBI. [ €0I0KalIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalus MOOWJIBHBIX TeJIe(POHOB, OMpPENEICHHE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLHMABHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHOM nHpopmanuu. OTKPBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TeXxHoJoruid. OO1ue mpoodsieMbl 3alUThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX MHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUACHIMATBFHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMMHOe 00eCreYeHHe M CIOCOObI
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[udpoBanne naHHpiXx. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoit 3amensl. [ludp Lezaps. [ludp Bmwkenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanusi, nanueie U 3HaHus. MHbopMalmoHHbIE MPOLECCHl B MIPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JTUCKpeTH3auu uHopMaIuu, NpeaHa3HauYeHHON Uil XpaHEHWs, TNepenadd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.
Ycnosue @Pano. I[locTpoeHWe OIHO3HAYHO JECKOAUPYEMBIX KOAOB C MOMOIIBIO
nepeBa. EnvHUIIBI M3MEepeHHs Kon4uecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO IU(p B 3allMCH, MPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUA. AJITOPUTM IEepEeBOAA 1EJIO0Tr0 yucia u3 P-u4HON cucTeMbl CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-udHOM npoOu B NECSITHUHYIO.
ANTOpUTM ITEpeBOAA LIEJIOI0 YNCIA U3 IECITUYHON CUCTEMBI CYMCIICHHS B P-MUHYIO.
[lepeBon kKOHEUHOM AecATHYHOM ApoOu B P-munyro. /[BonmuHas, BOCbMEpHUYHas U
[IECTHAIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckue



omnepanuy B MO3WLMOHHBIX CHCTEMAx CUHUCIECHMA. TponMYHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J|BOMYHO-IECATUYHAS CUCTEMA CUUCIICHMUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPHU 3aJIaHHBIX pa3pelieHud U TITyOMHEe KOTUPOBAHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPYU 33IaHHBIX YaCTOTE AUCKPETU3ALNN U PA3PATHOCTH KOAUPOBAHUSI.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oHbIE CUCTEMBI TOTMYECKUX (DYHKIIHMA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »35€eMEHTHI B cocTaBe KomImbiorepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
Jana3oHa 4YuCel NpH OrpaHUYEHHH KOJM4YecTBa paspaAnoB. llepenonHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuit  capuru.  [lludpoBanue ¢ momompr0 MOOWTOBOM — omepanuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpPaHEHUs BEIIECTBEHHBIX YHCEJ, CBA3AHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psAnoB. BelnonHeHne onepanuid C BEIIECTBEHHBIMM YHUCJIAMH, HAKOIUICHHE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPHIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoOMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Ornanounbiii BeiBoA. [lomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJIOYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIBHBIE, JIOTHUYeCKHEe. BeTBnenus. ClnoxxHble
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepeMeHHo. B3ammo3aMeHseMOCTb
pa3iMyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBleHHE LHMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [IUKJIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
OMHCAHUS MPOrPaMMbl U UHCTPYKIIMH JIJIS1 IOJIb30BATEIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3amucu 4ucia Ha OTAENbHbIE IUQPHI,
HAaxXOXXJEHUE CYMMbl W TpOU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaTBHOW) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33aJlaHHOM auanasoHe. [IpeacraBieHue
Yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoBble nepeMeHHbIe ((pailoBbie ykazaTenu). UreHue u3 ¢aina. 3anuck B (aiti.

Pa36uenue 3amaun Ha mom3anadu. [logmporpaMmel (Iporeaypsl U GyHKIIHH).
Pexypcus. PexypcuBnbie 00bekThl ((hpaktansi). PexypcuBHBIC Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliid PEKYpPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOM OUOIMOTEKM SA3bIKAa MPOTrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MeTobl. TouHOE ¥ TPpUOTMHKEHHOE petieHus 3a1aun. YucaeHHbIe
METO/bl pEUICHUs! YpaBHEHUN: MeToJ mepedopa, METOJl MOJOBUHHOIO JIENEHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. Beruucienue miomaaeit uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ Tpaneuui).
[Tonck wmakcumyma (MHUHMMYMa) QYHKIMA OJHOM MEPEeMEHHONM METOAO0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (yHKUMH — sI3bIKa
IPOTrPAMMHUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0Ba MO MPOOETLHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpU
JIAHHOW CTPOKH, 3aME€HA HAMIEHHOU OJACTPOKH Ha IPYTYIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM andaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCcCHBa WM YMCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO ApUPMETHUECKOr0, MUHUMAJIbHOTO U MAaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka onHOMEpHOT0o MaccuBa. [IpocTble METOBI COPTUPOBKU (METO.
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccHuBBbl (MaTpuibl). AJTOPUTMBI O0OpaOOTKM JIBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTMH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHocku, orjaBienue. KosuiektuBHas paboTa ¢ JOKyMEHTaMH.
HMHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCH.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBanusi HCTOYHUKOB U 0OPMITCHUS
oubmmorpaduueckux ccouiok. OdopmiieHUe CIUcKa JUTepaTypbl. 3HAKOMCTBO C
KOMIIBFOTEPHOM BEPCTKOW TEKCTAa. TEXHUYECKHE CpPEACTBA BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIEC 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
KJIaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
peleHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIICHKa
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allsl TaHHBIX, UHTEPIpETausl pe3ysbTatoB. [IporpammHubie cpeacTBa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIine naHHbIE.
MamunHoe 00yuenue. HTemiekTyanpHbIi aHAIU3 TaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TaOMUIl. BBIYUCICHHE CyMMBI,
CpeIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYAaThIX U KPYroBbix mguarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUs, orpaHrueHus. JIOKanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMNOAXOAbl K OLEHKE KOJM4ecTBa HUH(pOpMauu. 3aKoH
annutuBHOCTH WHMopmaruu. Dopmyna Xaprtiau. MHbopmanms U BEpOATHOCTS.
®opmyna llleHHOHA.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnropuTMBI CKaTUS TaHHBIX C IOTEPSMU. Y MEHBILICHHUE TITyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepefayu JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IMepefayud  OT
nH(OPMAITMOHHOTO O0BEMA JAHHBIX U XapPaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU TMepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OOHapyXUBaTh W HCHPABJIATH OUIMOKM, BO3HHMKAIOIIME MPHU Mepenaye JaHHbBIX.
Paccrosinne Xaommunra. Koaupoanue ¢ moBropenuem 0utoB. Koapl XomMmuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenun u monenupoBanue. Llens mMoaenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpoLEccy, Lenu MoaenupoBanus. Gopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIOOHOM st
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padbl. OcHoBHBIE noHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX 3a/]ad, CBS3aHHBIX ¢ aHamu3oM rpadoB (TIOCTpOCHHE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeacsieHHe KOoJIUYeCTBa
Pa3IMYHBIX TyTeH MEXK]Ty BEPIIMHAMHU OPUEHTUPOBAHHOIO alIUKINYECKOro rpada).

JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoOwl 00xoma mepena.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOM nHpopManue. [loctpoenune aepesa nepedbopa BapuaHTOB,



OMHCAaHNE CTPATErny UTPHI B TaOIUYHOU (hopme. BeIMTpHIIHbIE U IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrno3HaBaHMsl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MneHTHu(UKaLus U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
VM cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyAJIbHBIX cUCTEM. HelpOoHHBIE CeTH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopmanm3anys MOHATUS anroputMa. Mammua TreroprHra Kak yHUBepCcaabHas
Mozenb Beruucnenun. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck MpOCTBIX YHUCEN B 3aJaHHOM JUAala3oHE C IMOMOUIBIO aJropuTMa
«pemiero DparocheHar.

MHoropa3psHbI€ 1eible Yucia, 3a/1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpaK€HUA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIsl 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpaKeHUs. Brluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOro rpacda. KoimdyecTBo paszanMyuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMNYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIle anroputmbl o0xona nepesa. Vcnonb3oBaHue cTeka U
ouepenu s 00xoa iepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJauyM, PEUIA€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALUH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMHUpoBaHUH. OOBEKTHI U
kjaccel. CBocTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIU3.



Pa3zpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.
Wukarncynsuus, Hacieq0BaHue, MoJIuMophu3m.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopManuoHHbIE TEXHOJIOTMH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

JuckpeTusanuss Tpud MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABrxeHus. MoenrpoBaHue OMOJOTHYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISAMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yabTaTaM 3KCIIEPUMEHTA.

Beposarnoctasie  mozenu.  Metoast Monte-Kapno.  MimutanmonHoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBeJeHU 00 ogHOTHHHBIX oOBekTax. Ilone, 3amuchk. Kmrou Tabmmielr. Pabora ¢
roToBOi 0a30if nmaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabinunblie 0a3bl JaHHBIX. THUIIBI CBA3E Mex 1y Tabaunamu. Baemnuii
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nipuiioxkenus. [loHaTre 0 cepBEpHON U KIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekuusi  ypoBHEW, KOppeKuus  IBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIbTPBI.



Muorocnoitasle u3zo0paxenus. TekcroBbie ciou. Macka cnos. Kanainebl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpeneneHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcrnons3oBanue KOHTYpoB. Bekropusaiius pacTpoBbIX H300paKeHUIA.

[IpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHUE MCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3 D-npunTepsl). [lonaTre 0 BUpTYyanbHON peaabHOCTH U
JIOTIOJITHEHHOU pEaIbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
o0y4arommxcss PyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEHW MO3ULIKEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX
yOEXJIEHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JESITEILHOCTH B IPOIIECCEe
peanu3aldd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIpaBJICHHM
BOCITUTATEIbHOM JIEATEIbHOCTH.

B pesynabraTte u3ydyeHus HHPOPMATHUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus y oOydatouierocst OynyT copMUpOBaHbI CIEIYIOIINE JTUUYHOCTHBIE
pEe3yJbTaThI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB M 00S3aHHOCTEM, yBa)KEHUE 3aKOHA
U TPaBoONOpANIKa, COOJIOJEHUE OCHOBOMOJATAIOUIMX HOPM HH(POPMALMOHHOTO
npaBa U HHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCceHOOOMHU, JTUCKPUMHUHALIMM TIO COI[MAJIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHOILIEHWE K UICTOPUYECKOMY HACIEIUI0, JOCTHKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI MHOOPMATHKU KaK HAYKU
B YKU3HHM COBPEMEHHOI0 00IIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHbIE BHUABI MCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

S) pu3u4ecKOro BOCIUTAHMS:

c(OpMUPOBAHHOCTh ~ 30pPOBOTO W  0Oe3omacHOro  oOpa3a  JKU3HH,
OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 37I0POBbBIO, B TOM YHCJIIE 32 CUET COOIIOICHUS



TpeOoBaHUN  0€30MacHOM  JKCIUTyaTallid  CPEICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOW JI€ATENbHOCTH TEXHOJOTMYECKOM M COIMaIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
uH()OPMATUKON, MPOTPaMMUPOBAHUEM U HHGOPMAIIMOHHBIMU TEXHOJIOTHUSIMU,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH HMHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce 1oCTHKEeHHsI TUYHOCTHBIX PE3YJITATOB OCBOSHUS ITPOTPAMMBI T10
uH(pOopMaTHKE y OOYYaIOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIUICKT,
Mpeanoararmii copMUPOBAHHOCTD:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss HMHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHBI MeETalpeAMETHbIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJBbHBIX Y4EOHBIX NEHCTBHUAX, a UMEHHO —
NO3HABATEJIbHbIC yHHUBEpCAJbHBbIC Yy4eOHBbIE JEHCTBHUA, KOMMYHHMKATHUBHBIC
YHHUBEpCAIIbHBIC y4YeOHBIC NEHCTBHS, PETYJSTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICVCTBUS, COBMECTHAS JACSITEIHHOCTb.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

1) 6a30BbIe JJOrMUYecKue AeiiCTBHS:

CaMOCTOSITENILHO  (OpPMYJIHUpPOBaTh U aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WJIM OCHOBAaHUA /U1 CPAaBHEHUS,
Kiaccudukanuu u 00001IeHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IAapaMeTpbl M KPUTEPUU HX
JOCTHKEHHS,;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATENbHOCTH;

KOOPJIMHUPOBATH U BBINIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMO/IEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX PoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENbCKON U MTPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJISTh PA3JIUYHbIE BUJbBI JESITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpIpeTaluy, MpeoOpa30BaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4€OHBIX CHUTyalMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
JEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;



BBISIBJISITH TNPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3a4auy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUIA, 3a]JaBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPaBICHHbII TOUCK MEPEeHOCa CPEJCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WJI€W, NpeuiaraTh OPUTMHAIbHBIE MOJAXOAbl M pELICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIPETALNIO HH(POPMALIUY PA3TUYHBIX BUAOB U (DOPM IpeICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHYECKHX HOPM, HOPM HH(DOpPMAILMOHHON
0e3011aCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpManmH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

1) oO61ienme:

OCYILIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HU;

pacrmo3HaBaTh HeBepOaldbHBIE CpPEICTBAa OOIICHUS, TOHWMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PACIO3HABaTh MPENNOCHUIKM KOH(IUKTHBIX CUTYallui u
CMSTYaTh KOH(JIUKTHI;

BJIQJ€Th  PA3NUYHBIMH  crocobamMu  OOIIEHHS H  B3aWMOJACWUCTBHUA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMAT4aTh KOH(MIMKTHBIE CUTYaLINH;



Pa3BEPHYTO W JIOTMYHO M3JIATaTh CBOK) TOYKY 3PEHHUS C HMCIIOJb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJ(a M KAXJ0T0 YYaCTHUKA KOMAH bl B OO
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh TO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOSITETIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CHUTYaLIUsIM;

pacuMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalHsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEpPLIAEMBIX JEUCTBUA M MBICIMTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U



OCHOBaHUM, MCMHOJIb30BaTh MPHUEMBI peQIIEKCHH Al OLEHKU CUTYyallud, BHIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st U APYIrUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydenus kypca HHPOpPMATUKH YIIIyOJEHHOrO YpoBHsS 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTATHI:

BJIQJICHUE TMPEICTaBICHUSAMH O PO WHGOPMAIMM U CBSA3AHHBIX C HEU
MPOIIECCOB B TMPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUAMH «UHOOpPMALIHI,
«TH(POPMAIMOHHBIN MPOTIECCH, KCHCTEMAY, KKOMIIOHEHTHI CHCTEMBI», CHCTEMHBII
abdexTy, «mHbOPMAIIMOHHAS CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOuCKka HuHpopMmamuu B ceth VHTepHET, yMeHwue
KPUTHYECKH OIICHUBATh WH(OPMAIIHIO, TOIYICHHYIO U3 ceTH VHTepHET;

YyMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYeHUS M  HAMNpaBIICHUS HUCIOJIBb30BAaHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHamu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JTaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, UHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIUIIOB YCTpoWcTBAa W (YHKIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHs YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HAJIMYUE TIPEJICTABICHUN O KOMIBIOTEPHBIX CETAX U UX POJIA B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alKU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKEHUM;



MOHUMaHUe yrpo3 HHPOPMAITMOHHON 0€301TaCHOCTH, UCTIOJIh30BAHUE METOIOB
U CPEIICTB MPOTUBOJCUCTBUS 3TUM YIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JTaHHBIX,
coOmoieHne TpeOOBaHWN TEXHHMKH OC30MaCHOCTH M THUTHUEHBI NMpU paboTe C
KOMIIBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH ITU(POBOTO OKPYKCHHs, TOHUMAHHUE
MIPABOBBIX OCHOB HUCIIOIH30BaHUS KOMITBIOTEPHBIX TIPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHpOpMAIlMK, YMEHHE ONpeNeNiaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpauueckux W 3BYKOBBIX JaHHBIX IMPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyr JaHHBIX, OIICHHBATh N3MCHCHUE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEpUCTUK KaHaja CBSI3H;

YMEHHUE HCIOIb30BaTh MPU PEIICHUH 3a/lady CBOMCTBA MO3UIIMOHHOM 3aIvcu
YHUCeJl, AITOPUTMA ITOCTPOCHHUSI 3aIMCH YKCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM W IOCTPOCHHUS YHCIIA IO CTPOKE, COJEpKaIllel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETUUECKHUE OTEepaIlii B TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

yYMEHUE BBINOJIHATH MPeoOpa3oBaHMs JIOTUUECKUX BBIPAKECHHUM, HCIIONB3YS
3aKOHBI adreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
UCTUHHOCTH, HWCCJIEA0BAaTh 00JIACTh MCTUHHOCTHU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEHHbBIE, PEIIaTh HECIOXKHBIC JJOTHYECKHE YPABHEHHS M CUCTEMbI ypaBHEHUA;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIHaIa3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AJITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHUE OMNPEACNATh CI0XHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa, IIEpeOOpHBIE
QIITOPUTMBI, IBOMYHBIA TOWCK) W TMPHBOJUTH MPUMEPHI HECKOJBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusMu O O0a30BBIX THIAX JAHHBIX U
CTPYKTypaxX JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPEICIISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEENTh, TPU KAKUX HCXOJHBIX aHHBIX BO3MOXKHO MOJYyYeHHE YKa3aHHBIX
pE3yNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpaMMel, GOPMYITHPOBATH MPEATOKEHHUS MO YIIYIIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHE CO37aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCIOIB30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIM34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMEHBINIETO 3HAYCHHWM, peIIeHuE YpPaBHCHHH, BBHIOOD
ONTUMAJIBLHOTO  pelieHus, noAdOp JHUHUM  TPEHJa, pelIeHue  3a1ay
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca UHGOpMATUKU YTiyOn€HHOTO ypoBHS 6 11
Kacce o0y4aronIuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE MTPEAMETHBIC PE3yIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIINE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE CHUMBOJIOB, MOSICHSTH TMPUHIIUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONITUMAIIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeeHus
KOJIMYECTBA PA3JIMYHBIX [MyTE€d MEXAYy BEpIIMHAMU OPHUEHTUPOBAHHOIO
alMKJIMYECKOTO rpada), yMeHUE UCII0JIb30BATh JEPEBbS MIPU aHAIU3E U TIOCTPOCHUU
KOJIOB U JIJISI IPEACTaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIUTPHIIITHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEUIEeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBAPU, CTEKU, OUEPENU, IE€PEBDS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JTAaHHBIX, TPUMEHSTh
CTaHJapPTHBIE U COOCTBEHHBIE MOMPOTPAMMEBI [ 00paOOTKH YHCIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3paboTKe MporpamMm OHOIUOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSAMHU O 0a3ax JaHHBIX, UX CTPYKTYPE, CPEACTBAX
Co37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIH30BaTh TAOJWYHBIC (PENSIIIHOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBHIIOJHITH COPTHPOBKY H
MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHUECKUE MOJIENN AJIs aHalInu3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€]Ib MOJCITUPOBAHHSI, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEICTAaBISATh PE3YIbTaThI
MO/ICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHUCOB;

NOHMMAaHHE OCHOBHBIX IMPHUHIMIIOB pa0dOThI, BO3MOKHOCTEW M OTpaHUYEHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NWYHBIX 00JACTAX,
HAJIMYUE TPEJCTABICHUIA O Kpyre penraeMbIXx 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMs, KJIAaCCU(PUKALMU U MPOTHO3UPOBAHUS) HAMUME MPEICTABICHUN
00  HUCHOJB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM ugposbie
Ne n/m IpOrpaMMBbL pa Beero KonTpoabubie IIpakTuueckue f)lilipg)f OBAT eJ)H)HH e
padoThI padoTsbI pecypes
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 5 1
00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme 6
1.3 KomMmnerorepHslie cetu S)
14 WNudopmannonnas 6€30macHOCTb 7 2
Uroro no pazgeny 24
Pa3nea 2. TeopeTruueckue 0CHOBbI HH(POPMATHKH
21 [IpencraBnenne nHGOpPMALINHU B 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aJIreOpbl JTOTUKU 14 1
2.3 Komnerotepnas apupmeTnka 7 1 1
Wroro mo pazneny 40
Pa3nea 3. AinropuT™Mbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcnomoraTenbHbIe anropuTMbl 8 2
3.3 YucieHHbIe METOIBI 5 3
34 AAropuT™MbI 00pabOTKH CHMBOJIBHBIX 5 1
JTAHHBIX
3.5 AnropuT™MbI 00pab0OTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UnopmMaumoHHbIe TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5




4.2 AHann3 Ja”HHBIX 8 3
Hroro mo pazaeny 14
PezepBHOE Bpemst 14
HTOoro KOHTPOJILHBIX paboT
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TEM ugposBbIe
Ne i/m HpOFpZMOMbI © pasaeo ¢ Beero Kourposbnbie IIpakTHyeckue E)I% p?:f OBAT e.?n)m)l e
padoThI padoThI pecype
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 WNndopmanus n nnpopmaiionssie 10 1 o5
HPOLIECCHI
1.2 MonenupoBaHue 8 2
Wroro mo pazneny 18
Pazgen 2. AroputMsl M NIporpaMMupoBaHue
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
23 S;CI){F(;B;I/I ;i;zizizpreHmpOBaHHoro 16 1 45
Wroro mo pazneny 50
Pazjnen 3. UndopmaunoHHbie TEXHOJIOTHH
31 Kommnsrorepro-maremaTudeckoe 8 2
MOJICJIUPOBAHHE
3.2 baser gaHHBIX 10 4
3.3 Be6-caiiTh 14 4
3.4 KomnberotepHas rpaduka 8 3.5
3.5 3D-MoenupoBanue 8 1 3
Hroro o pazueny 48
HToro KOHTPOJIBHBIX paboOT 1
PesepBHOe Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Jl:;-)n Tema ypoka Kontpoabnubie IIpakTuyeckue Aara ungposeie
Bcero u3ydyeHusi  oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
TpeboBaHusT TEXHUKU O€30TACHOCTH U https://kpolyakov.spb.ru/
1 TUTHUEHBI pU paboTe ¢ KOMIbIOTEpaMu 1
U IPyTUMU KOMIIOHEHTaMH UG POBOTO
OKPYKECHHUS
2 [IpuHIUIBl paboOThl KOMIBIOTEPOB H 1 https://kpolyakov.spb.ru/
KOMITHIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMONIBIO IIIHH. 1 https://kpolyakov.spb.ru/
KonTtposiepsl BHEIIHUX YCTPOMCTB
4 ABTOMaTHUYECKOE BBIMIOJTHEHHUE 1 https://kpolyakov.spb.ru/
MIPOrPaMMBbI POLIECCOPOM
OnepaTtuBHas, IIOCTOSIHHAs u https://kpolyakov.spb.ru/
5 JOJITOBPEMEHHAs MaMsTh. 1
KoHTpomnepsl BHEMIHMX YCTPOWCTB.
[IpsiMo#t gocTyn K MaMATH
6 CoBpeMeHHbIE KOMIIBIOTEPHBIE 1 https://kpolyakov.spb.ru/
TEXHOJIOTUHU
[IporpammHuoe obecrnieueHue https://kpolyakov.spb.ru/
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CHCTEM 1
1 MOOMJIBHBIX YCTPOMCTB
8 CraproBast KOHTpOJIbHAst paboTa 1 1 https://kpolyakov.spb.ru/
CucreMHoe MPOrpaMMHOE https://kpolyakov.spb.ru/
9 obecrieyeHue. OmneparnoHHbIe 1
CUCTEMBI
10 Yrumutel.  [paiiBepsl  yCTpOWMCTB. 1 https://kpolyakov.spb.ru/

HapaJ'IJ'ICJ'ILHOC IporpaMMHupOBaHuC




11

WucTtammsamuss W JIGUHCTAUIAUS
MIPOrPaMMHOTO OOeCTICUeHUs

danoBrle  CHCTEMBL. [TpunIMAIIBI
pa3MelIeHns 1 UMEHOBaHMS (DAIIOB B
nonroBpeMeHHOW mamsT. [1laGioHbI
JUTSsI OTIMCAHMS TPy (ailiioB

https://kpolyakov.spb.ru/

12

3aK0HOIATEIHLCTBO Poccuiickoi
@denepanuu B 00JIACTH MTPOTPAMMHOTO
oOecreueHns U JaHHBIX

https://kpolyakov.spb.ru/

13

HpI/IHI_[I/IHBI IMOCTPOCHHA U aIlllapaTHBIC
KOMITOHCHTBI KOMIIBIOTCPHBIX CCTeH.
CereBrie IIPOTOKOJIbI

https://kpolyakov.spb.ru/

14

Certb HnTepHeT

https://kpolyakov.spb.ru/

15

Paszgenenne IP-cetm Ha momcet ¢
IIOMOILBIO MACOK TOACETEMN

https://kpolyakov.spb.ru/

16

CereBoe aIMUHUCTPUPOBAHHE

https://kpolyakov.spb.ru/

17

18
19

Bunsl nesrensHoctu B cetu MHTEpHET.
CepBucsl HutepHera.
I'ocynapcTBeHHbIE JJIEKTPOHHBIE
CEPBHCHI U YCIYTH

NudopmannonHas 6e30macHOCTb

Bpenonochbie POrpaMMHOE
obecrieyeHre 1 MeTo/ibl 60pbObI C HUM

https://kpolyakov.spb.ru/

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

20

[IpakTnueckass pabora 1o  TeMme
"AHTUBHPYCHBIE TPOTrPaMMBbI"

https://kpolyakov.spb.ru/

21

22
23

Opranuszanus JUYHOTO apxuBa
nH(pOpMaLINH. PesepBHoe
konuposanue. IlaponbHas  3ammra
apxuBa

udpoBanue qaHHBIX

Anroput™m muppoBaHUs RSA.
Creranorpagus

https://kpolyakov.spb.ru/

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




24

25

26

[lpakTnueckas pabora 1O  Teme
"udpoBanue qaHHBIX"

Wudopmarnms, JIaHHbIE ¥ 3HAHHA.
HudopmanonHple  mpoueccsl B
IPUPO/JIE, TEXHUKE U 00IIeCTBE

HenpepriBHbie U JVCKPETHBIE
BEJINYMHBI U cUTHaIBL. HeoOxoquMocTh
JMCKPETH3AINN uHpopManuu,
NpeJHAa3HAUYCHHOW  JUIi  XpaHEHHS,
nepegadyn u oOpabOTKH B HU(POBBIX
cucTeMax

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

27

JBonunoe KOJIMpOBaHUE.
PaBHOMEpHBIE ¥ HepaBHOMEPHbBIC
Kozl JlekomupoBaHHWe COOOICHHUIA,
3aIMCaHHBIX c ITOMOIIILIO
HEpPaBHOMEPHBIX KOJOB

https://kpolyakov.spb.ru/

28

Ycnosue ®daHo. ITocTpoenue
OJTHO3HAYHO JIEKOJHUPYEMBIX KOJIOB C
nmoMmouiplo  nepesa. I'pap Amn A
MapxkoBa

https://kpolyakov.spb.ru/

29

EavHunbel - U3MepeHHsT  KOJIMYECTBa
nHpopmanuu. AnpaBUTHBIA MOAXOA K
OLIEHKE KOJMYECTBa HH(OpMAIUU

https://kpolyakov.spb.ru/

30

CucreMbl CUHCIICHUS

https://kpolyakov.spb.ru/

31

32

33

IlepeBon umcen wu3 OIHOM CHUCTEMBI
CUHCJICHUS B JIPYTYIO

JBonunasi, BOCbMEpUYHAsA u
LIECTHAALIATEPUYHAS CHUCTEMBI
CUHUCJIEHUSI, CBSI3b MEXKy HUMH

JBonunasi, BOCbMEpUYHAsA u

MeCTHAAUaTCpUIHAA CHUCTCMBI
CUHCJICHUA, CBA3b MCXKIY HUMU

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/




34

HBOI/I‘IHaH, BOCBMEpHUYHAA n
MeCTHAAUAaTCpUIHAA CHUCTCMBI
CUHCJICHHUA, CBA3b MCXKIY HUMU

https://kpolyakov.spb.ru/

35

36

Apudmernueckue oneparuy B
ITO3ULIMOHHBIX CUCTEMAaX CYUCIICHUS
TponuHas ypaBHOBEILIEHHAs! CUCTEMA
CUHCIICHUS

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

37
38
39

40

41

,HBOI/I‘IHO'I[GCHTI/I‘IHaH cucrema
CUHCJICHUA

KoaupoBanue TekcToB

PactpoBoe koaupoBaHue
M300paXKeHUIA

[IpakTnueckas padbota 1o Teme

" luckperunzanus rpadguaeckoi
nHpopmanun"

[IBeToBbIE MOAETHN. BEkTOpHOE
KoaupoBanue. Popmartsl (Haitnos.
Tpéxmepnas rpaduka. @paxranbHas
rpacduka

https://kpolyakov.spb.ru/

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

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

42

Konuposanue 3Byka. OrieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX [P 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUHN U Pa3PsITHOCTH
KOJIMPOBaHUs

https://kpolyakov.spb.ru/

43

[IpakTyeckas pabora o Teme
" Tuckpernsanus 3ByKOBOU
uHpopmanun"

https://kpolyakov.spb.ru/

44
45

OcHoOBBI aNreOpbl JOTUKU

Jlornueckue omneparuu. Tabmuibl
HWCTUHHOCTHU

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

46

Jlornueckue BeipaxeHus. Jlornueckue
ToXaecTBa. JlokazaTenbCTBO

https://kpolyakov.spb.ru/




47

JIOTUYECKHUX TOXKIECTB C IMTOMOIIBIO
Ta0JIML UCTUHHOCTH

[IpakTruyeckas pabora o Teme
«ITocTpoeHue U aHaIHU3 TAOIHIL
HCTUHHOCTHU B TaOJIUYHOM
porLeccope

https://kpolyakov.spb.ru/

48

49

Jlormueckme orncpanru U orcpannunu
Haa MHOXKCCTBaMH
Jlormueckue Oorecpanuru U orcpann
HaJ MHOXCCTBaAMU

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

50

3aKoHBI aJIreOphl JIOTUKY.
DKBUBaJICHTHbIE IPEOOPA30BAHUS
JIOTHYECKUX BBIPAKEHUI

https://kpolyakov.spb.ru/

51

Jlornyeckue ypaBHEHMs U CUCTEMBI
ypaBHEHUH

https://kpolyakov.spb.ru/

52

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIM4YECTBA BO3MOKHBIX JIOTMUECKHUX
(GyHKIUH OT KOJTMYECTBa apryMEHTOB.

[TomHBIE CHCTEMBI JIOTHIECKUX
byHKIUH

https://kpolyakov.spb.ru/

53

Kanonnueckue opMbl JOrHYECKUX
BbIpakeHUI1. CoBepIIEHHbIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHBHbIE

HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MOCTPOESHHMSI 10 TabJIHIle HCTUHHOCTH

https://kpolyakov.spb.ru/

54

55

Jlornueckue >J1€EMEHTHI B COCTaBE
KOMIIbIOTEpA

Tpurrep. Cymmarop.
MHoropa3spsiiHblii CyMMaTop

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

56

[TocTpoeHune cxem Ha JJIOTUYECKUX
3JIEMEHTaX. 3alkCh JOTUYECKOTO
BBIPAKEHMS 10 JIOTHYECKOU CXEME

https://kpolyakov.spb.ru/




57

58

MHuKpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

IIpencrasnenue LenbIx yucesn B
HaMATH KOMIIbIOTEpA.
OrpaHn4eHHOCTb lMana3oHa Yucell
IIPU OTPAHUYEHUU KOJIMUYECTBA
paspsanos. [lepenonnenue paszpsaaHoit
CETKH

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

59

60

61

be33HakoBbIe U 3HAKOBBIC TAHHBIC.
3HaKoBBIN OWT. JIBOMYHBIN
JOTIOJTHUTEIIBHBIN KOJ| OTPUIIATEIbHBIX
qHCe

[ToOuTOBBIC JTOTHYECKHE OTICPAIUH.
Jlornueckuii, apuMEeTHUCSCKUI 1
IUKIMYECKUH CABUTH

[u¢ppoBanue ¢ TOMOIILI0 TOOUTOBOK
ornepanuu «uckioyvaromee NI

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

62

HpeI[CTaBJ'IeHI/Ie " XPaHCHUC B IaMATHU
KOMIIBIOTCPA BCIICCTBCHHBIX YUCCII

https://kpolyakov.spb.ru/

63

64

Brinosinenue onepanuii ¢
BEIIECTBEHHBIMU YHCIIAMU,
HAKOIUICHHE OIIMOOK MPHU
BBIYMCIICHUAX

[IpakTnueckas pabota 1o Teme
«M3ydenue nopazpsAHOT0 MalIMHHOTO
MMpeACTAaBJICHUSA LECIBIX U
BEIIECTBEHHBIX YHCET»

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

65

HpOMe)KYTO‘-IHaH KOHTPOJIbHAsA pa60Ta

https://kpolyakov.spb.ru/

66

AHanu3 alnropuTMOB JTarbl PELICHUS
3aJ1a4 Ha KOMIIBIOTEpE.
HHcTpyMEHTaNIBHBIE CPEICTBA:
TPaHCIATOP, OTIAAUUK,
poGUITUPOBITUK

https://kpolyakov.spb.ru/




Cpena nporpaMMHpOBaHHSL.
KoMnumsiuus 1 uHTepripeTanus

https://kpolyakov.spb.ru/

67 nporpamMM. BupTyanbHble MaIlIMHBI. 1
WuTerpupoBanHas cpena pa3paboTKu
68 MeTo1b1 OTIIAKK TIPOTpaMM 1 https://kpolyakov.spb.ru/
69 TuIIbI TIEPEMEHHBIX B SI3BIKE 1 https://kpolyakov.spb.ru/
MIPOTPaMMHUPOBAHUS
70 O6paboTKa LETBIX YUCET 1 https://kpolyakov.spb.ru/
71 O6paboTKa BEIIeCTBEHHBIX YUCEI 1 https://kpolyakov.spb.ru/
79 CrnydaiiHble U TICEBIOCITYYaitHbIC 1 https://kpolyakov.spb.ru/
qyucia
73 BerBnenus. CnoxHble yclIOBUs 1 https://kpolyakov.spb.ru/
74 [ukiel ¢ ycnoBuem 1 https://kpolyakov.spb.ru/
[ukibel O mepeMeHHOM. https://kpolyakov.spb.ru/
75 B3aumo3ameHseMoCTh pa3InyHbIX 1
BHJIOB IIUKJIOB
76 O0paboTka HaTypaIbHBIX YUCEI C 1 https://kpolyakov.spb.ru/
HCIIOJIb30BAHUEM ITUKJIOB
HaxoxaeHnne Bcex mpOCThIX YHCEI B https://kpolyakov.spb.ru/
77 3amanHoM quana3one [Ipaktuyeckas 1 05
paborta no Teme «Penienue 3ama4y
METOI0M Tepedbopar
78 WNuBapuaHT nukia 1 https://kpolyakov.spb.ru/
79 JIoKyMEHTHpOBaHUE MPOrpaMM 1 https://kpolyakov.spb.ru/
80 O6paboTKa JaHHBIX, XPAHSIIUXCS B 1 https://kpolyakov.spb.ru/
daitmax
81 PazOuenue 3amaun Ha Moa3aaaun 1 https://kpolyakov.spb.ru/
Hcnonb3oBanue cTaH1apTHOM https://kpolyakov.spb.ru/
OMOIMOTEKH SI3BIKA
82 nporpamMmupoBanus. [Tonkimtouenue 1

O61OIMOTEK MOANPOTrPAMM CTOPOHHHX
IPOU3BOIUTENEH




83

84

[Toanporpammel (TIporieIypsl 1
yHKIHN)
[Toanporpammsl (Tpouenypsl u
(yHKIMN)

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

85

86

[TpakTrueckas paboTa Mo Teme
"Pa3zpaboTka nmoamporpamm"

Pexypcust. PekypcuBHbIE 00BEKTHI
(bpaxransr). PekypcuBHBIC TPOLIETYPHI
u ¢pynkuuu. Mcnons3oBaHue creka s
OpraHu3allK PEKYPCUBHBIX BHI30BOB

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

87

88
89
90

IIpakTryeckas pabora no Teme
"PexkypcuBHBIE TOAITPOrpaMMBbI"

MoaynabHbII IPUHIMUI OCTPOCHUS
MpOrpaMmm
YuciaeHHble METOIEI

[IpakTnueckas pabota 1o Teme
«YucneHHoe perieHne ypaBHEHUD»

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

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

91

92

93

Hcnonb3oBaHue TUCKPETU3ALUH B
BBIUUCIIUTENFHBIX 3a/1a4ax
[IpakTnueckas pabota 1o Teme
«[TpubnuxEHHOE BHIYMCIICHUE ITHH
KPUBBIX U TUIOIAAeH QUryp»
[IpakTuyeckas pabora o Teme
«[Touck makcuMmyma (MUHUMYyMa)
GyHKITIN

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

94

95

OOpaboTka CHUMBOJIBHBIX TAHHBIX.
AAroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: ITOACYET KOJINYECTBA
MOSBJICHU CUMBOJIA B CTPOKE
AAroput™Mbl 00pabOTKH CUMBOJIBHBIX

CTPOK: pa30MeHne CTPOKU Ha CJI0Ba IO
POOEIbHBIM CUMBOJIAM

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/




96

97

AnTOpuTMBI 00PaObOTKH CUMBOJIBHBIX
CTPOK: TIOMCK MOJICTPOKU BHYTPHU
JTAHHOW CTPOKH; 3aMEHa HalICHHOM
MOACTPOKH Ha IPYTYIO CTPOKY

[IpakTruyeckas pabora o Teme
"O06paboTKa CTPOK C UCITOJIH30BAHUEM
¢byHKUIMH cTaHAAPTHON OMOIHMOTEKH
sI3bIKa IPOTrPaMMUPOBaHUS"

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

98

FeHepauI/m CJIOB B 3aJaHHOM aJ'Iq)aBI/ITe

https://kpolyakov.spb.ru/

99

MaccHBBI U IIOCIEN0BATEILHOCTH
yucen. [Ipaktuyeckas pabora o reme
"3amnoiHenue maccusa'

0.5

https://kpolyakov.spb.ru/

100

101

102

103

104

O060061EHHbBIE XapaKTePUCTUKU
MaccHBa

JIMHEWHBIN TOMCK 3aJaHHOTO 3HAUYECHUS
B MaccuBe. [IpakTuyeckas pabora o
TeMe "JIMHEeHHbBII HOUCK 3aJaHHOTO
3Ha4YeHus B Maccuse"

[IpakTnueckas padora no teme "Ilonck
MHUHHMAJIBHOTO (MaKCUMaIbHOTO)
3JIEMEHTA B YMCIIOBOM MaccuBe"

CopTHupoBKa 0JJHOMEPHOTO MaCCHBA.
ITpocTbie METOIbI COPTUPOBKH.
[IpakTnueckas pabota 1o Teme
"[IpocTeie METOIBI COPTUPOBKHU
Maccuba"

CoptupoBka ciausHueM. beicTpas
COPTHPOBKA MaccHBa (aJIrOpUTM
QuickSort). IpakTuyeckas padbota 1o
teMe "bricTpast copTupoBka MaccuBa"

0.5

0.5

0.5

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

105

JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas padora 1o
Teme "J[BOM4HBIN mouck"

0.5

https://kpolyakov.spb.ru/




106 JIBymMepHBIC MacCUBBI (MaTPHILHI) 1 https://kpolyakov.spb.ru/
107 AnropuTMbI 00pabOTKH MaTPHIL 1 https://kpolyakov.spb.ru/
108 Pemenue 3amaq aHanm3a JaHHBIX 1 https://kpolyakov.spb.ru/
109 CpencTBa TEKCTOBOTO IpoIieccopa 1 https://kpolyakov.spb.ru/
110 KommprorepHas BEpCTKa TEKCTa 1 https://kpolyakov.spb.ru/

[IpakTuueckas paboTa 1mo Teme https://kpolyakov.spb.ru/
111 "BépcTka TOKYMEHTOB ¢ 1 1

MaTeMaTH4eCKUMU Gopmynamu"
112 HNHCTpYyMEHTHI peLiEeH3UPOBaHUS 1 https://kpolyakov.spb.ru/
113 [IpakTuueckas paboTa mo Teme 1 1 https://kpolyakov.spb.ru/

"MHoOrocTpaHu4YHbIE JOKYMEHTHI"

O6maunbie cepBuchl. KosiektuBHas https://kpolyakov.spb.ru/
114 pabora ¢ mokymeHTamu. [IpakTuueckas 1

0.5

pabora o Teme "KomnexkruBHas

pabota ¢ TokymMeHTaMu"
115 Amnanu3 naHHbIX. bosbime qaHHbie 1 https://kpolyakov.spb.ru/
116 MarunHoe oOyueHue 1 https://kpolyakov.spb.ru/
117 AHaM3 JaHHBIX C TTOMOIIIBIO 1 https://kpolyakov.spb.ru/

AIEKTPOHHBIX TAOJIHIL

[TpakTuueckas paboTa Mo Teme https://kpolyakov.spb.ru/
118 "AHanu3 TaHHBIX C TIOMOIIBIO 1 1

AJIEKTPOHHBIX TabIuUIr"

[Toctpoenue rpadukoB pyHKINH. https://kpolyakov.spb.ru/

[IpakTuueckas pabota 1mo Teme

"HarnsaHoe npeacraBieHue
119 pe3yAbTaTOB CTATUCTHYECKOM 1 0.5

00pabOTKH JaHHBIX B BUJIE JUATPAMM

CpeICTBaMU peaKTopa EKTPOHHBIX

Tabur"

Jluauu tpenna. Ilpakruueckas padota https://kpolyakov.spb.ru/
120 o Teme "[loxgbOop nuHUK TpeH a, 1 0.5

MIPOTHO3HpOBaHKeE"




[Ton6op nmapamerpa. [IpakTuueckas
pabota o Teme "YnciIeHHOE peleHne

https://kpolyakov.spb.ru/

121 yYpaBHEHHUH ¢ TTOMOIIBIO T10100pa 1 0.5

napametpa"

OnTuMuzanus Kak MOMCK HAaWIY4IIero https://kpolyakov.spb.ru/

pelieHus B 3aJIaHHBIX YCIIOBHUSX.
122 [IpakTruyeckas pabora o Teme 1 0.5

"Perienue 3a1a4 ONTUMU3ALUA C

MTOMOIIIBIO AJICKTPOHHBIX TAOIHUIT"
123 Hrorosas koHTpoOJIbHAsT paboTa 1 https://kpolyakov.spb.ru/
124 Pe3epBHOE Bpems 1 https://kpolyakov.spb.ru/
125 PezepBHOe Bpemst 1 https://kpolyakov.spb.ru/
126 PezepBHOE Bpemst 1 https://kpolyakov.spb.ru/
127 PezepBHOE Bpemst 1 https://kpolyakov.spb.ru/
128 PezepBHOE Bpemst 1 https://kpolyakov.spb.ru/
129 PezepBHOE Bpemst 1 https://kpolyakov.spb.ru/
130 PeszepBHoe Bpemst 1 https://kpolyakov.spb.ru/
131 PeszepBHOe Bpemst 1 https://kpolyakov.spb.ru/
132 PeszepBHOE BpeMms 1 https://kpolyakov.spb.ru/
133 PesepBHOE Bpems 1 https://kpolyakov.spb.ru/
134 PezepBHOE Bpemst 1 https://kpolyakov.spb.ru/
135 PezepBHOE Bpemst 1 https://kpolyakov.spb.ru/
136 PeszepBHOE Bpems 1 https://kpolyakov.spb.ru/

OBIIEE KOJIMYECTBO YACOB I1O 136 215

[TPOI'PAMME




11 KIIACC

N KoumnuecTBo yacos Jara DJIeKTPOHHbIE

11/- Tema ypoxa Bee Kourtpoar = IlpakTuuec — uugpoBbIe

- HbIe KHe st o0pa3oBaTe/ibH

ro padoThI padoThI ble pecypchl

TpeboBanus https://kpolyakov.s
TEXHUKH pb.ru/
0e30MacHOCTH H
TUTHEHBI TIPU

1 pabore ¢ 1
KOMITBIOTEPaMH
U IpYyTUMHU
KOMITOHEHTaMHU
1 poBOTO
OKPYKEHUS
Komnuuectso https://kpolyakov.s

2 1
uHpopmManum pb.ru/

3 AJTOpUTMBI 1 https://kpolyakov.s
COKATHSI TAHHBIX pb.ru/

4 Anroputm 1 1 https://kpolyakov.s
Xaddmana pb.ru/
IMpakTHyeckas https://kpolyakov.s
pabora 1o Teme pb.ru/

"Cxxatue

5 JAHHBIX C 1
MIOMOIIBIO
aropuT™Ma
Xaddmana"

https://kpolyakov.s

6 Aunroputm LZW 1 05 ob.ru/

Bxoanas https://kpolyakov.s

7 KOHTPOJIbHAS 1 1 pb.ru/
pabota
AJITOpUTMBI https://kpolyakov.s
COKaTHS JaHHBIX pb.ru/

C IIOTEPSIMH.
[IpaxTnueckas
pabora 1o Teme

8 "Cxxatue 1
JaHHBIX C
HOTEePSIMU
(anmropuT™MBI
JPEG, MP3)"

CkopocTtb https://kpolyakov.s

9 nepeaavn 1 1 pb.ru/

JTaHHBIX

10 [TomexoycToiun 1 https://kpolyakov.s
BBIE KOJIBI pb.ru/
IpakTryeckas https://kpolyakov.s

11 1
pabora 1o TeMe pb.ru/




"[TomexoycToiu
HWBBIE KOOBI"

12

13

14

15

Cucremsl.
KomnoHeHTh1
CUCTEMBI U X
B3aMMOJICHCTBHE
. CuctemubIit

s dexr.
YnpaBneHue kak
WHPOPMALTUOHH
BIH TIpoIIECC.
OO6partHas CBsI3b
Mogpenu u
MOJICIMPOBAHHUE
CrpykTypupoBa
HUE
nH(pOpMAITUH C
WCTIONIb30BaHIE
M
TEOMETPUICCKUX
1 TaOJIMYHBIX
MoJienen

Pemenne 3amau
C TIOMOIIILIO

rpadoB

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/
https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

16

HepeBbs

https://kpolyakov.s
pb.ru/

17

18

OCHOBBI TEOPUH
urp
[IpakTuueckas
pabora 1o Teme
"[Tounck
BBIUTPHIIIHON
CTpaTeruu B
WTpPE € MOJIHON
nH(popMarmein"

https://kpolyakov.s
pb.ru/
https://kpolyakov.s
pb.ru/

19

20

21

Cpenctna
HCKYCCTBEHHOTO
WHTEIJIEKTa

[IpaxTnueckas
pabora 1o Teme
"Cpencrsa
HUCKYCCTBEHHOTO
WHTENeKTa"

dopManuzanus
TTOHSTHUS
alNropuTMa.
Maimna
ThropuHra Kax
YHHUBepCalbHas
MOJEJb
BBIYHCIICHU.

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/




Teznc Yépua—
TrropuHra

22

23

[IpakTnueckas
pabora 1o Teme
"CocraBnenne
MIPOCTOM
MPOTPaMMBI JIs
MaIIIHbI
Trropunra"

Mamwnna ITocta

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

24

Hopmainbnsie
anropuMsl
MapkoBa

https://kpolyakov.s
pb.ru/

25

26

27

28

AJTOPUTMHUYECK
Hu
Hepa3peIInMbie
3aJa4n. 3ajada
OCTaHOBA.
HeBo3MoKHOCTD
aBTOMATHYECKOM
OTJIAIKHU
porpaMm
CH0XHOCTh
BBIUMCIIEHUH

[Touck npocteix
qrcen B
3aJJaHHOM
JMaIla30He C
MOMOIIBIO
IropuT™Ma
«perIeTo
OparocheHa»

[IpakTuueckas
pabora 1o Teme
"TTouck
MPOCTHIX YUCEN
B 33JTaHHOM
nuamasone"

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/
https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

29

30

MHoropa3zpsaHbl
€ LIeJIbIC YKCIIa,
3aJ1a4yu JJTMHHOMN
apuMeTUKH

IIpakTrueckas
pabora 1o Teme
"Peanuzanus
BBEIYHCJICHHH C
MHOTOPa3PsIHBI
MU YHucaaMu"

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

31

CroBapu
(acconmaTuBHbBIC
MAacCHBBI,
O0TOOpaKEHUS).

https://kpolyakov.s
pb.ru/




32

33

34

XoHI-Ta0aUIIBL.
ITocTpoenue
andaBUTHO-
4acCTOTHOTO
cIIoBaps st
3aJTaHHOTO
TeKcTa

IIpakTrueckas
pabota 1o Teme
"[TocTpoenune
andaBUTHO-
4acCTOTHOTO
cIIoBaps st
3aJTaHHOTO
TeKcTa"

Amnanus Tekcra
Ha
€CTECTBEHHOM
SI3BIKE.
Brinenenme
IOCJIE0BATEIIbH
OoCTeH o
maboHy.
Perynsapueie
BBIPAKCHHUS.
YacToTHEIN
aHaJIN3

[IpakTuueckas
pabora 1o Teme
" AHanu3 TeKkcra
Ha
€CTECTBEHHOM
sI3bIKE"

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

35

36

Crexu. AHanus
MPaBUJILHOCTH
CKOOOYHOTr0
BBIPAXKCHHUS

Brruncnenue
apudmeTnyecko
r'0 BBIpaXEHUS,
3aMHCaHHOIO B
MOCTHUKCHON

dhopme

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

37

IIpakTrueckas
pabota o Teme
"Brruucienue
apudmeTnyecko
'O BBIPAKCHHUS,
3alUCaHHOTO B
MOCT(GUKCHOMH

dhopme"

https://kpolyakov.s
pb.ru/

38

Ouepenn.
Ucnonn3oBanue
ouepeau s

https://kpolyakov.s
pb.ru/




BPEMEHHOT'O
XPaHCHUS
JTAHHBIX

39

IIpakTrueckas
pabora 110 Teme
"Ucnons3oBanue
ouepean"

https://kpolyakov.s
pb.ru/

40

41

42

HepeBps.
Peammuszanus
nepesa ¢
ITOMOIIBIO
CCBUIOYHBIX
CTPYKTYP.
[IBonuHbIe
(ObuHapHbIe)
JIePEBbSL.
ITocTpoenue
Jepesa Ui
3aJaHHOTO
apudmeTrnyecko
T'O BRIpAXKCHUSA

IIpakTrueckas
pabota o Teme
"Hcnone3oBanue
JepEeBbEB IS
BBIYUCIICHHS
apudmeTnyecKn
X BeIpaxeHui"

PexypcuBHbie
AITOPUTMEBI
00xo0/1a JiepeBa.
Hcnonb3oBaHue
CTEeKa W OYepeIn
I 00X0/1a
Jepena

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

43

44

PexypcuBHbIe
AITOPUTMBI
00xo/1a iepeBa.
Hcnons3oBanue
CTEKa U o4epeu
JUIsL 00X01a
JepeBa
AJTOPUTMBI Ha
rpadax.
[TocTpoenue
MUHUMAJIBHOTO
OCTOBHOTO
JepeBa
B3BELICHHOTO
CBSI3HOTO
HEOPUEHTHPOBaH
Horo Tpada

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/




45

O6xox rpada B
riyouny. O6xon
rpada B HUpUHY

https://kpolyakov.s
pb.ru/

46

KomnnuecTtso
Pa3IM4YHBIX
IIyTEH MEXKIY
BEpIIMHAMU
OpPUEHTHPOBAHH
oro
ALUKIINYECKOTO

rpada

https://kpolyakov.s
pb.ru/

47

48

Anroputm
JleHKCTpBI.
[IpakTuueckas
pabota mo Teme
"Brruncnenue
TUTUHBI
KpaTyauuiero
IIyTU MEXIY
BEPLINHAMU
rpada
(amroput™m

Heiikctpsn)"

https://kpolyakov.s
pb.ru/
https://kpolyakov.s
pb.ru/

49

50

51

Anroputm
®drnoitna—
Yopuamia
3amaun,
penraemeie ¢
TTOMOIILIO
JUHAMHYECKOTO
MPOrpaMMHUPOBa
HUSL:
BBIYHCIICHHE
PEKYPCHUBHBIX
GbyHKIMI
[IpakTuueckas
pabora 1o Teme
"Breluncienue
PEKYPCHUBHBIX
(byHKIHI ¢
ITOMOIIHIO
JTUHAMHIYECKOTO
MIPOrpaMMHUPOBa

Hus"

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

52

3agaun,
peraemMsie ¢
IIOMOIIILIO
JTUHAMHYECKOTO
MIpoTrpaMMHUpPOBa
HUSL: TIOJICUET
KOJMYECTBA
BapHUaHTOB

https://kpolyakov.s
pb.ru/

53

ITpakTrueckas
pabora 1o Teme

https://kpolyakov.s
pb.ru/




54

"TToxcuér
KOJIMYECTBA
BapHAHTOB C
IIOMOIIEIO0
JTUHAMHUYECKOTO
MIPOrpaMMHUPOBa

n

HUA

3amaun,
pelnraeMbie ¢
ITOMOIIBIO
JUHAMAYECKOTO
[IPOrpaMMHUPOBa
HUS: 3312491
ONITHMM3AI[AN

https://kpolyakov.s
pb.ru/

55

56

ITonsarue o
nmapagurmax
MPOrpaMMHUpPOBa
Hus. O030p
SI3BIKOB
MPOrpaMMHUPOBa
HUS

ITousitue 00
00BEKTHO-
OpPHUEHTHPOBAHH
oM
IporpaMMHUpOBa
HHUH

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

57

OOBEKTHI U
KJIaCCBHI.
CsoiicTBa 1
METOBI
00BEKTOB

https://kpolyakov.s
pb.ru/

58

59

OO0OBEKTHO-
OpPUEHTHPOBAHH
BIM aHAJIU3

[IpakTuueckas
pabota mo Teme
"HUcnonp3oBanue
TOTOBBIX
KJIACCOB B
mporpamme”

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

60

61

PazpaboTtka
MporpaMM Ha
OCHOBE
00BEKTHO-
OPUEHTUPOBAHH
Oro MoaX0j1a

[IpaxTnueckas
pabora
"Pa3paboTka
MIPOCTON
MPOTPaMMBI C
HCIIOJIb30BaHUE
M Ki1accoB"

0.5

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/




Wukancynsmust. https://kpolyakov.s
[MpakTHyeckas pb.ru/
pabora 110 Teme

62 "PazpaboTka 1
KJacca,

HCTIOJIb3YIOIIETO
WHKAICYISIII0"

63 Hacnenosanwe. https://kpolyakov.s
IMomumopdusm pb.ru/
IIpakTryeckas https://kpolyakov.s
paborta o Teme pb.ru/

64 "Pa3paboTka
nuepapxuu
KJj1accoB"

Cpenbl ObICTpOIA https://kpolyakov.s
pa3paboTKu pb.ru/

65 MPOTPaMM.

[IpoexTupoBanu

¢ uHTepdeiica

MOJIb30BATEIS

ITpomexxyTouHast https://kpolyakov.s

66 KOHTPOJIbHAS 1 pb.ru/
pabota
[TpoekTupoBaHH https://kpolyakov.s

67 e unTepdeiica pb.ru/
M0JTb30BATEIS
Hcnonb3oBaHue https://kpolyakov.s
TOTOBBIX pb.ru/

68 YIIPaBJIsIEMBIX
AIIEMEHTOB ISt
MOCTPOCHHUS
nHTepdetica
IMpakTHyeckas https://kpolyakov.s
pabora 1o Teme pb.ru/

69 "Pa3paboTka
MPOrPaMMBI C
rpaduuecKumM
uHTepdeiicom”

Uzyuenue https://kpolyakov.s

70 BTOPOTO 53bIKa pb.ru/
IpOrpaMMUpOBa
HUSI
Uzyuenue https://kpolyakov.s

el BTOPOTO 53bIKa 1 pb.ru/
pOrpaMMHUpPOBa
HUSI
Oransl https://kpolyakov.s
KOMIIBIOTEPHO- pb.ru/

72 MaTeMaTH4eCKOT 0.5
0
MOJICTTHPOBAHUS

73 JuckpeTnzanus https://kpolyakov.s
npu pb.ru/




74

MaTeMaTU4eCKO
M
MOJIETTUPOBAHHH
HEMPEPBHIBHBIX
MIPOLIECCOB.
MoaenupoBaHue
JBUKCHHUS

IIpakTrueckas
pabota 1o Teme
"MonenrpoBaHu
e nemwxeand"

0.5

https://kpolyakov.s
pb.ru/

75

76

MoaenupoBaHue
OMOIOTHYECKUX
CHUCTEM.
IIpakTnueckas
pabota mo Teme
"MoaenupoBaHu
e
OMOIOTHUECKUX
cucteM"

MareMaTHdeCcKH
€ MOJIC)IM B
SKOHOMHKE.
BrraucanTeapHEI
€ DKCTIEpUMEHTHI
C MOJICJISIMH

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

77

BepositHOCTHBIE
MOJIETIH.
[IpakTuueckas
pabota o Teme
"UMuTaronHoe
MOJICJINPOBAHNE
C TIOMOIIBIO
Merona Monre-
Kapmo"

https://kpolyakov.s
pb.ru/

78

KommeroTeproe
MOJIETTPOBaHHE
CUCTEM
YIIPaBJIEHHUS

https://kpolyakov.s
pb.ru/

79

80

KomneroTepHoe
MOJIETTUPOBAaHHE
CUCTEM
YIIpaBJICHHUS
O6paboTka
pe3ybTaToB
AKCIIEpUMEHTA

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

81

TabnnunabIe
(penALMOHHBIE)
0a3nl JaHHBIX

https://kpolyakov.s
pb.ru/

82

ITouck,
COpPTHPOBKA U
dbunmsTpamms
JTAHHBIX.

https://kpolyakov.s
pb.ru/




83

84

85

86

3anpockl Ha
BEIOOpKY
TAHHBIX.
3anpock ¢
napameTpamH.
Brruucnsemsie
TIOJISA B 3aITpocax

IIpakTrueckas
pabota 1o Teme
"Pabora ¢
roTOBOM Oa3oi
TaHHbIX"

MuorotabnuyH
pie 0a3bl
JTaHHBIX. THUIBI
CBSI3EH MEXIy
TaOIHUI[aMU.
Brenrnuii kimrou.
ILenoctHocTh
0a3bl JaHHBIX

[Ipaktuueckas
paboTa 1o Teme
"Pa3paboTka
MHOT'OTa0JIMYHO
¥ 0a3pl JaHHBIX"
3anpocsl K
MHOTOTA0TMYHEI
M 0a3zaM JaHHBIX

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

87

IIpakTnueckas
pabota mo Teme
"3anpocs! k
MHOTOTa0IHYHO
¥ 0a3e ma”HHbBIX"

https://kpolyakov.s
pb.ru/

88

89

SI3BIK
YIpaBJICHUS
JanHbIMH SQL

[IpaxTnueckas
pabora 1o Teme
"VYrpasneHue
JAHHBIMU C
MTOMOIIIBIO SI3bIKA

sQL"

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

90

91

Hepensimonnsie
0a3bl JaHHBIX.
OKcnepTHBIE
CHCTEMBI

Wnrepner-
MIPHIIOKEHUS

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

92

IlonsTue o
CEpPBEPHOU U
KJIMEHTCKOMN
JacTIX CauTa.
TexHomorus

https://kpolyakov.s
pb.ru/




«KJIMEHT —
cepBep», €€
TIOCTOWHCTBA 1

HEJIOCTATKU

93 OCHOBBHI SI3BIKa 1 https://kpolyakov.s
HTML pb.ru/
IpakTryeckas hgps:/// kpolyakov.s
pabota o Teme pb.ru

94 "Coznanue
TEKCTOBO BeO-

CTpaHuIIbl"

05 OCHOBEHI sI3bIKa 1 https://kpolyakov.s
HTML pb.ru/

9% OCHOBBI 53bIKa https://kpolyakov.s
HTML pb.ru/
ITpakTryeckas hgps:/// kpolyakov.s
pabota mo Teme pb.ru
"Co3nanue BeO-

CTPaHHUIIBI,

97 BKJIIOYAOLIEH
MyJIbTUMEIUIH
bIe OOBEKTHI
(pucyHkw,
3BYKOBBIC
JaHHBIC, BUIECO)"

OCHOBBI https://kpolyakov.s
KaCKaHbIX pb.ru/

98 TaONUI[ CTHIIEH
(CSS)

IMpakTHyeckas hgps :/// kpolyakov.s
pabora o Teme pb.ru
"OdopmieHue

99 CTpaHHMIIBI C 1
MOMOIIBIO
KacKaTHbIX
Tabmur cruieit"

100 CrieHapuu Ha https://kpolyakov.s
s3bIKe JavaScript pb.ru/

101 Cuenapuu Ha https://kpolyakov.s
s3bIke JavaScript pb.ru/

102 ®dopmel Ha BeO- 05 https://kpolyakov.s
CTpaHHMIIE ' pb.ru/
[IpakTryeckas h:)tps :/// kpolyakov.s
pabota mo Teme pb.ru

103 "ObpaboTka 0.5
JaHHBIX (popm"

Pazmemenue https://kpolyakov.s
Be0-CaliTOB. pb.ru/
VYcnyra

104 XOCTHHTA.

3arpy3ka

(haiisioB Ha calT




105

106

107

108

109

Kanpuposanue.
Hcnpasnenue
MEPCIEKTHUBBI.
I'ucrorpamma.
Koppekuus
YPOBHEH,
KOPPEKIHs
LIBETA.
ObecuBeunBanu
€ LIBETHBIX
M300paKCHUN

BBong
n300paKeHnH ¢
HCIIOJIL30BaHUE
M Pa3IAIHBIX
U(GPOBBIX
YCTPOWCTB.
[IpakTuueckas
pabota mo Teme
"O6paboTka
(hPOBBIX
tdhotorpaduit"
Peryms. PaboTa
¢ 00J1acTSIMHU.
OunbTpHL.
[IpakTuueckas
pabota mo Teme
"Peryms
r(POBBIX
tdhotorpaduit"
MHorocionHse
M300pakeHusI.
TexkcToBbie
ciion. Macka
ciros. Kanansr.
Coxpanenue
BBIJICJICHHOM
o0actu

[IpaxTnueckas
pabota o Teme
"MHoOrOoCI0MHbIE
n3zobpaxxeHus"

0.5

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

https://kpolyakov.s
pb.ru/

110

ITonroroBka
WJUTIOCTpALAf
17151 BeO-CalTOoB.
IIpakTrueckas
pabota o Teme
" AHUMUPOBaHH
138
n3zobpaxxeHus"

https://kpolyakov.s
pb.ru/

111

BekTopHast
rpaguxa.
BexTopusarus

https://kpolyakov.s
pb.ru/




pacTpoBBIX

M300paKeHUN

[pakTuueckas https://kpolyakov.s
112 §a60Ta 0 TEME pb.ru/

BexkropHnas

rpaduka”

TTpUHIHITET https://kpolyakov.s

MOCTPOCHHUS pb.ru/
113 pemaktupoBaHus

TPEXMEPHBIX

MOJIeNen

[pakTuueckas https://kpolyakov.s

pabora o Teme pb.ru/
114 Coznanue

MPOCTHIX

TPEXMEPHBIX

mozenen”

CetouHble https://kpolyakov.s
115  wmogenn. pb.ru/

Marepuainsl

IMpakTHyeckas https://kpolyakov.s
116 ga6OTa o TeMe pb.ru/

Cerounble

mozaenu"

MoenupoBanue https://kpolyakov.s
117  HMCTOUHHKOB pb.ru/

OCBEIICHUS.

Kamepst

IpakTryeckas https://kpolyakov.s
118  pabota mo Teme pb.ru/

"Pennepunr"

ATUTHBHEIE https://kpolyakov.s
119  rtexHomoruu pb.ru/

(3D-npunTEpHI)

IMousTHE O https://kpolyakov.s

BUPTYaJIbHOM pb.ru/
120  peambHOCTH H

JIOTIOJTHEHHOM

pearbHOCTH

Urorosas https://kpolyakov.s
121  xoHTposbHAsA pb.ru/

pabota

[ToBTOpenue. https://kpolyakov.s
122 Cucremsr pb.ru/

CUHCIICHUS.

YacTs 1

[ToBTOpenue. https://kpolyakov.s
123 Cuctemsl pb.ru/

CUHUCIICHUSI

Yacts 2
124 IToBTOpEHwE. https://kpolyakov.s

Cuctemsl pb.ru/




CUHCIICHUA

Yacts 3

125 [ToBTOpeHue. 1 https://kpolyakov.s
Jloruka. Yacts 1 pb.ru/

126 [ToBTOpenue. 1 https://kpolyakov.s
Jloruka. Yacts 2 pb.ru/

127 IToBTOpEHME. 1 https://kpolyakov.s
Cern. pb.ru/
IToBTOpEHME. https://kpolyakov.s

128  Teopuwust urp. 1 pb.ru/

YacTs 1
[ToBTOpeHue. https://kpolyakov.s
129  Teopus urp. 1 pb.ru/
Yacts 2
IMToBTOpEHHE. https://kpolyakov.s
130  Ba3sbl gaHHBIX 1 pb.ru/
YacTs 1
IToBTOpEHwe. https://kpolyakov.s
131  Ba3sbl gaHHBIX 1 pb.ru/
Yacts 2
[MToBTOpEHHE. https://kpolyakov.s
132 Tpadsl u aepesbs. 1 pb.ru/
YacTs 1
IToBTOpEHwe. https://kpolyakov.s

133 I'pader 1 1 pb.ru/
nepeBbs. YacTb
2
[MToBTOpEHHE. https://kpolyakov.s

134 Konauposanwue 1 pb.ru/
WHPOPMAIIUH.

Yacts 1
[MToBTOpEHHE. https://kpolyakov.s

135 Koauposanue 1 pb.ru/

WHPOpPMAIIUH.
Yactb 2
IToBTOpEHME. https://kpolyakov.s
136  Usmepenue 1 pb.ru/
nH(pOpMaIuu
OBIIIEE
KOJIMYECTBO
YACOB 10 136 36.5

I[TPOTPAMME




IPOBEPSIEMBIE HA EI'D I1I0 TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa
NpoBepPsIeMoOro
TpeOOBaHNS

1.

11

1.2

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

3namo (nonumams)

[TonrMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB; TEHACHIUMN
Pa3BUTHUSL KOMITBIOTEPHBIX TEXHOJIOTHI; BJIaJICHHE HaBbIKAMU PAOOTHI C
OTEpPAIMOHHBIMU CHCTEMaMU U OCHOBHBIMH BHJIaMU MPOrPaMMHOTO
obecrieueHus JUIsl  pelieHHuss Y4eOHBIX 3aJad4 [0  BBIOpaHHOMN

cricnyajin3anuu

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IIpUHOUIIaAX OpraHu3alvi H

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

ITornMmanne OCHOBHBIX MNPUHOUIIOB AUCKPCTU3AlMU Pa3JINYHbIX BHIO0OB

uH(popManuu

1.4

1.5

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uH(popMalMy (3amuch 4YHMCET B MO3UIMOHHON CHUCTEME CUHUCIIECHUS,
JIEIMMOCTb LIEJIBIX YNCEINT; HAX0XKAEHHUE BCEX MTPOCTHIX YNCEIN B 3aJaHHOM
JManasoHe; o00paboTka MHOTOpaspsIHBIX LENbIX YHCEN; aHalu3

CUMBOJIbHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

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

cpenbl pazpaboTKu

1.6

Brnanenue OCHOBHBIMU CBeNEeHUAMH O 0a3ax JTaHHBIX, UX CTPYKTYpE,

CpeICcTBax CO3/IaHus U padOTHI C HUMHU

1.7

1.8

ITonnmanue BO3MOKHOCTEN 51 OTpaHUYECHUN TEXHOJIOT U
UCKYCCTBEHHOI'O MHTEJUIEKTa B pa3jIMYHbIX O0JacTAX; HajIuuue
NpeJCcTaBIeHUd 00 HMCMOJIb30BaHUM MH(POPMALMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(eCcCHOHATBHBIX chepax

Biagenue TeopeTHYecKUM ammnaparoM, I1O3BOJIIOIIMM OCYLIECTBIIATh
IIPEACTABJICHUE 33JaHHOTO HATypaJIbHOTO YHCIIA B PA3JINYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH MpeoOpa3oBaHUs JIOTMYECKUX BBIPAKECHUH,
UCTOJIb3Ys 3aKOHBI alNreOphl JIOTUKU; ONpPEAesaTh KpaTyailuii myTs BO
B3BCIICHHOM Tpade M KOJMYECTBO NyTeHl MeXAy BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada

Ymemo




2.1

YMeHHe HCIOoNb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKHE MOJACIU Jis
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYIUPOBATH LENIb MOJCTUPOBAHHMS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MTOIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJEIH MOJIECIHUPYEMOMY OOBEKTY WIIU
MpoliecCy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HATJIAIHOM

BUIC

2.2

YMeHue KiIacCH(PUIMPOBATh OCHOBHBIC 3a/J1a4d aHaIW3a JaHHBIX
(mporHozupoBanue,  kimaccuukanms, — KilacTepus3alus, — aHAIU3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHUS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYUCTKA U OLICHKA Ka4yecTBa JaHHBIX,
BEIOOp W (WIM) TIOCTPOSHHUE MOJCNIH, NpPeoOpa3oBaHUE JAHHBIX,

BU3yaJIn3alud JaHHBIX, HHTCPHOPCTAlUA PE3YJILTATOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JAHHBIX TPH 33JaHHBIX [apaMeTpax
JUCKpETU3alMu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMepeAaud NpU H3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA JAaHHBIX U XapaKTEPUCTHK KaHala CBSI3U

2.4

YMeHue CcTpouTh KOJ, 00ECHeuMBAIOIMN HAWUMEHBUIYI0O BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHre Hcnosib30BaTh MPU PEIICHHH 33/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJN, AITOPUTMBI MMOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHMS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKuch ITOrO0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHE  BBIIOJHSATH

apI/I(I)MeTI/I‘ICCKI/Ie onepanr B TO3UIUOHHBIX CUCTECMAX CHHUCIICHUA

2.6

2.7

2.8

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JHU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax 1Mo 3aJaHHON Tabiuie
UCTUHHOCTH; MCCJEI0BAaTh O0JIACTh HCTHMHHOCTU  BBICKA3bIBaHMA,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHUA

YMeHue pemnrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATA30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMYeCTBA Pa3IMUHBIX MTyTeH MEXIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

YMeHue ucronb3oBarh JepeBbs IPU aHAINU3E U IIOCTPOEHUU KOJIOB U AJIs
NpeCTaBiIeHNUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3a]ad
IIOMCKA M COPTUPOBKHU; YMEHUE CTPOUTH AEPEBO WIPHI MO 3aJaHHOMY
aIropuTMy; pa3zpadaTeiBaTh U OOOCHOBBIBATh BBHIMTPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL AJITOPUTMBI C HCIHOJIb30BAHHUEM Ta6JII/II_[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOIrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue ompenenath CI0KHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAaCCUBA,
nepeOOpHbIE AITOPUTMbI, JBOMYHBIM TMOUCK) U MPUBOAUTH MPUMEPDI
HECKOJIBKMX QJITOPUTMOB PA3HOM CIOKHOCTH [l PELICHHUS OJHOMU

3a1a4u

211

2.12

Brnanenve yHUBEpCaJIbHBIM SI3BIKOM IPOIPAMMHPOBAHHUSI BBICOKOTO
yposus (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BbIX
TUTIAX JTaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BATh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMHM,  YMEHUE  OCYIISCTBIISATH  aHAIHU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJabTaThl  pabOThI
IPOTPaMMBbI TIPU 33JJaHHBIX UCXO/HBIX JaHHBIX; ONPENCNIATh, IPU KaAKHUX
UCXOJHBIX JIAHHBIX BO3MOXXHO IIOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommbOke B padore
nporpamMMbl;  (GopMyIUpOBaTh  MPEUIOKEHUS [0 YIYUYIICHHUIO

MporpaMMHOT O KOoJa

YMeHue peanu3oBbIBATH HAa BBIOPAHHOM IS W3YYECHUS  SI3bIKE
nporpaMMHupoBaHus Bbicokoro yposas (ITackains, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YHCe, YHCIIOBBIX
MOCJIEIOBATEILHOCTE M MACCHBOB: TPEJCTaBICHHWE 4YHCIa B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HaXO0XJACHHEe MaKCUMaIbHON
(MMHMMaNBHOM) HU(PBI HATYPATHHOTO YHUCIA, 3aIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000IIEHHBIX XapaKTEPUCTUK DIIEMEHTOB MAacCHBa WM YHCIOBOMN
MOCIIEIOBATCIIBHOCTH (CyMMBI, MIPOU3BEICHUS CpeIHero
apu(MeTUYECKOro, MHHUMAJIBPHOTO ¥ MaKCHUMaJIbHOTO JJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIONINX 3aJaHHOMY YCJIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIOIb30BaTh B MPOrpaMMax
JMaHHBIC PA3MYHBIX TUIOB C Y4ETOM OTPAaHUYCHMI HA JIMAINa30H HX
BO3MOXXHBIX 3HAYCHHM, MPUMEHATh MPU PEIICHUH 3a7a4 CTPYKTYPHI
JAHHBIX (CIUCKH, CJIOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); IPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE MOANPOTPAMMBI 1711 00paOOTKH YHCIOBBIX
JAHHBIX U CHMBOJIBHBIX CTPOK; UCTIOJIB30BATh MIPH pa3pabOTKe mporpaMmm
OMOIMOTEKHU TOMPOTpaMM; YMEHHE HCIIOJIb30BaTh CPEICTBA OTJIAIAKU

IPOTpaMM B Cpeie POTPaMMUPOBaAHUS




2.13

2.14

YMeHHe HCIOoNb30BaTh  3JCKTPOHHbIE TaONWIBl UL aHAJH3a,
npeCcTaBiIeHus U 00pabOTKM JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peleHust, ToAOOp JIMHUK TPEH/IA, PEIICHUE 337ad MMPOTHO3UPOBAHUS);
YMEHHUE HCIIOIb30BaTh TAaOIWYHBIC (PEISIIIMOHHBIC) Oa3bl JaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

VYMeHue OpraHu30BbIBaTh JIMYHOE HWH(GOPMALIMOHHOE IMPOCTPAHCTBO C
UCTIOJIb30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTUH;
NOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBHUCOB TOCYIapCTBEHHBIX

yCIyT, HUGPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kona IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 udposasi rpaMOTHOCTH

OCHOBHBIE TEH/ICHIINH PAa3BUTHUSI KOMITBIOTEPHBIX TeXHOJOTUH. [lapannenbHbie
11 BbIuKcIIeHHs. MHOTOnpoIieccopHble cucTeMbl. Pacnipenenénusie

BBIYHUCIINTCIBHBIC CUCTEMbI U o6pa60TI<a OOJIBIIINX JaHHBIX

[IpyHIMIBI OCTPOEHUS U amlmapaTHblE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
19 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu MHTepHer.
[Mporokossl creka TCP/IP. Cucrema nomeHHbix uMEH. Paznenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

@aiinosas cucrema. [louck B (aitnoBoii cucreme. IlpuHIMIBI pa3MereHus u
1.3 UMEHOBaHUs (ailioB B gonroBpeMeHHOM mamsatu. Ilabrnonsl 1 onucaHus
rpynn Qaitnos
CkopocTh mepenaud JIaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepelaud  OT

14
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

[Mudposanure naHHbix. CUMMETPHYHBIE U HECUMMETpUYHbIE HpbL. [Tudps
15 npocroii 3amensl. [udp Lesaps. [udp Buwkenepa. AnropurM mudpoBaHus
RSA

Kozpl, no3Bosnstomue oOHapyKUBaTh U MCIPABIATh OLUIMOKH, BO3HHMKAIOIIHME
1.6 Ipu nepenade naHHbX. Paccrosane Xammunra. KogupoBanue ¢ NoBTOpeHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBomuHoe  KoaupoBaHuE. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
51 JlexonupoBaHue COOOIIECHUI, 3aTUCAaHHBIX C TOMOIIHI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHrne 0JHO3HAYHO JACKOIUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbpl K OLEHKe KosinyecTBa WHGpopMmauuu. EnuHUIb!
59 U3MepeHus: KonudyectBa uHpopMmanuu. AndaBUTHBIA MOAXOA K OILEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucremsl cumcneHusi. Pa3BépHyTas 3amuch IENbIX U APOOHBIX 4YHCEN B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOMCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U B 3aITUCH, TPU3HAK JISTUMOCTH YHCJIa HA OCHOBAaHUE CHCTEMBI

CUHUCIICHUS. AJIFOpI/ITM nepeBoja IMejoro 4ucia wus P-nuHol cucTeMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KOHeuyHoU P-u4HO#l npobu B




2.4

2.5

JIECATUYHYIO. AJITOPUTM IEPEBOAA IEJIOr0 YHCia W3 JECITUYHOH CHUCTEMBI
cuncienus B P-uunyto. IlepeBos koHEUHOH necsiTMyHON aApoOH B P-nunyro.
JIBouuHasi, BOCbMEpUYHAs U IIECTHAALIATEPUYHAsl CUCTEMbl CUMCIICHUS, CBSI3b
MeXay HHUMHU. Apudmeruyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIIEHHAss CHUCTEMa CUYUCICHHS. JIBOMYHO-IECATUUHAS
crcTeMa CYMCIICHHS

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

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

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

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUS. BbICKaszbIBaTeIbHBIE (HOPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl HCTUHHOCTH. Jlornyeckue BbIpaKEHHUS.
Jlornueckne ToxnaecrBa. Jlormueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTUKU. OKBUBAJIEHTHbIE NpeoOpa3oBaHUS JOIMYECKHX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

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

Kanonnueckue opMbl TOrHYECKUX BBIPaKEHHUH

2.8

COBCpIHGHHI)Ie JU3BIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPMAJIBHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 11O Ta6J'II/II_IC HCTUHHOCTHU

2.9

Jlormueckue »IeMEHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHuoropa3psaaslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJJaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS 10

JIOTUYECKOM cXeMe

2.10

Mogenun u moxaenupoBanue. llenmn monpenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBieHre pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIPHUATHS 4YeNoBEeKOM. ['paduyeckoe mpeacraBieHHE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

211

HpeHCTaBHeHI/IC HOCJIBIX YHUCCI B IMaMATU KOMIIBIOTCPA. OI‘paHI/I‘IGHHOCTB

JMarna3oHa 4yucell IpH OTpaHUMYEeHUU KoiuuyecTBa paspsanoB. [lepemosnHenHue
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2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuil, apudMeTHUUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momoupl0 MOOUTOBOI omepaiuu

«uckirouaroee MJINy

IIpencraBieHue BENIECTBEHHBIX YUCEI B IAMATH KOMIIBIOTEpA. 3HA4aIlas 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BelIeCTBEHHBIX umcen. [Ipobiembr
XPAaHECHMS BEILECTBECHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBa
paspsaoB. BelnonHeHne onepanyii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

oIIn0OoK IIpHU BBIYUCIICHUAX

I'padbl. OcHoBHble nmoHATUA. Bunel rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXJAy BepUIMHaMu rpada, OoIpelesieHHe KOJIU4ecTBa
pPa3IMYHBIX IyT€d MEX]y BEpIIMHAMHM OPHUEHTUPOBAHHOIO ALMKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CrnocoObl 00xoja nepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB 1 IepeBbEB MPHU OMUCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJiHOM nHdopmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OIKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

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

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTUUKAMs H  MOMCK
n300pakeHui, pacro3HaBaHue Jull. Vcrnonp30BaHNe METOA0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaromMx  cucremax. lcmonb3oBaHMe — METONOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. IuTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI NOHATHA aJIrTOPUTMA. Mamuna TBIOpI/IHTa KaK YHUBCpPCAJIbHaA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIYMCIEHUH. Bpems paGoTel U 00BEM HCIONB3YyeMOit
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI IOJIMHOMHAIBHON
cinoxHoctu. [lepeGopubie anroput™mel. [IpuMepsl pa3nMUYHBIX aNTOPUTMOB

peLIeHus ONHOM 3a/1a4i, KOTOPBIE UMEIOT Pa3INYHYIO CII0KHOCTb




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX ANTOPUTMOB
YIPaBICHUS UCIIOJHUTENSMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

HCXOJHBIX NAHHBIX, ITPU KOTOPLIX AJITOPUTM MOKET AAaTb TpC6y€MbII>i pe3yiabpTat

3.4

3.5

3.6

AnroputMbl 00pabOTKM HATYPaJbHBIX YHCEN, 3aIMCAHHBIX B MO3HIIMOHHBIX
cUCTeMaX CUMCIIEHHUsA: pa30MeHHe 3aluCH YHUClla Ha OTIeNbHble LUQPBI,
HaxXOXJICHUE CYMMBbl U INpOU3BEIEHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MuHUMATBHOMN ) U PBHIL.

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

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3eik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHammxcs B (aiinax. TekcToBble U JBOMUYHBIE (ailibl.
daiinoBsie nepeMeHHble ((aitnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
daiin.

Pazouenue 3amaun Ha moazanaqu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKA mporpaMMHupOBaHUA

3.7

3.8

3.9

Pekypcus. PexypcuBHble npouenypsl U GyHkuM. Mcnonb3oBaHue cTeka s

opraHu3anu pe€KypCHBHBIX BbI3OBOB

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

IIOJIOBHHHOT'O ACJICHUA

O6paboTka  CUMBOJBHBIX  JaHHBIX. BcTpoeHHble  QyHKUIUMH  sA3BIKA
MPOrpaMMHUPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cjJoBa MO MNpPOOEIbHBIM CHMBOJIAM, IMOHMCK
MTOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAUJECHHOW MOJCTPOKU HA IPYTyIO
cTpoky. ['eHepars BceX CJIOB B HEKOTOPOM ajd)aBHUTE, yIOBIETBOPSIONINX
3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEN. Brruncienue 0000MmEHHBIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaACCHUBa WA 1 (i ():10) oCICaA0BaTCIbHOCTHU




3.11

(cyMMBI, TIpOM3BENEHHs, CPEIHEro apu(pMEeTHYeCKOr0, MUHUMAIBHOIO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
AAroput™bl paboOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METOIIbI COPTHPOBKU
(Merox my3blpbKa, METOJ BbIOOpa, COpTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). J[BowuHbIi

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBE

JIBymMepHBIE MacCUBBl (MaTpHIlbl). AJNTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCCHBa IO 3aJlaHHBIM
IpaBUjIaM, TIOUCK AJIEMEHTa B JByMEPHOM MACCHBE, BHIYHCICHHE MaKCHMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOT'O MacCHBAa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBL, OTOOpa)xeHHs).  XdII-TaOJHUIIBIL.

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

Creku. AHanM3 TNPaBUIBHOCTH CKOOOYHOIO BBIpaKEHUS. Bpluucienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3aIMCAHHOTO B MOCTPUKCHOMN Popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpPaHEHUs! TaHHbIX

Anroputmbel Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpa(ba. KonmuaectBo Pa3IINYIHBIX
nyTell MeXay BepIIMHAMH OpPHUEHTHPOBAHHOTO AaIMKJIWYecKoro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapusbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOro
BbIpakeHUs. PexypcuBHBIE aropuT™Mbl 00xoaa nepeBa. Mcnonp3oBaHue cTeka

Y odepeu it 00Xo/a nepena

3.16

3.17

JlnHamMHuueckoe mporpaMMHpOBaHUE KaK METO]] PELICHHUs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrPaMMUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIIHIA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a1a41 OIITUMHU3AlINN

[Tonatue 06 0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOJIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

HHKchyJ’IHHI/IH, HacCJICcJ0BaHUC, HOJ'II/IMOP(I)I/ISM

WudopmannoHHbIe TEXHOIOTHH

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIn3a JaHHBIX: HPOTHO3UPOBAHUC,

Knaccuukanus, KilacTepuszanus, aHajau3 OTKiIoOHeHuH. IlocienoBaTenbsHOCTh




4.2

4.3

pelIeHus 3a/1a4 aHaIu3a NaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTepIpETaIus pe3yibraToB. [IporpamMmmMHbIe
cpeacrtBa U WHTepHET-cepBHUCHI Ui 00pa0OTKHM M TPEICTABICHUS JAHHBIX.
Bonpimme nannpie. MammaHOE 00yueHue

AHanu3 NaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaONIUI. BplYMcIeHHE CyMMBI,
cpenHero  apudmeTH4YecKoro, HamOOJbIIero (HAaWMMEHBINEr0) 3HAYCHHS
nuanazoHa. Beraucnenne kod((uUIMEHTa KOppeNIsuud IBYX PsIOB JaHHBIX.
[TocTpoeHne CTONOYATHIX, TMHEHYATHIX M KPYroBbIX nuarpamm. [locTpoeHue
rpadukoB  ¢yaknui. [logbop  nMHMM  TpeHAa, peUmICHHE  3a1ad
MPOTHO3UpPOBaHMS. PellieHre 3a7ay ONTHMHU3ALIUU C TIOMOIIBIO JICKTPOHHBIX

TadJIUIL

JluckpeTu3zamnus TPH MaTEeMaTHYeCKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBMKEHUS. MoaenupoBaHue OHOIOTHYECKHX
cucreM. MaTemMaTuyeckue MOJCIM B OKOHOMHUKE. BbIUMCIUTEIbHBIE
AKCIEPUMEHTHI ¢ MozesaMu. OOpaboTka pe3ylbTaToB AKCIEpUMEHTa. MeTos
HAaUMEHBIINX KBagpaToB. OIlIEHKa YHCIOBBIX MMApaMETPOB MOJEIUPYEMbIX
O00BEKTOB W TMpPOIECCOB. BoccTaHOBIGHHWE 3aBHCHMOCTEH TO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepostHOoCTHBIE MOJICIIH. Metonrnl Momnte-Kapio. Mutanmonsoe

MozenupoBanre. CHCTEMbI MaCCOBOTO 0OCITYKHUBAHUS

TaOnuunble (pensiuuoHHble) Oa3bl JaHHBIX. Tabmuma — mpencTaBiIeHHE
CBeJIeHUI 00 OQHOTUITHEIX 00beKkTax. [loie, 3amuch. Kirrou Tabaumel. Pabora ¢
roroBoil 6a3oil gaHHbIX. 3amosiHeHue 0a3bl naHHBIX. [louck, copTHpoBKa U
(buabTpaIus JaHHBIX. 3alPOCHl HAa BEIOOPKY JaHHBIX. 3aMPOCHI ¢ TapaMeTpaMH.
Brraucinsiemple mosist B 3ampocax.

MHuorotabiauanble 0a3bl JaHHBIX. TUIBI CBA3eH Mexay TabnuiaMu. BHerrHwmit
kio4d. [lemoctHocTs 6a3bl JaHHBIX. 3ampochkl K MHOTOTAOIMYHBIM 0Oazam

JaHHBIX

4.6

TekcroBeii mpoueccop. Cpencrtsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBblE  JOKyMEHTHL.  CHOCKH,
ornaBieHue. IIpaBuna  IUTUPOBAaHMS ~ UCTOYHUKOB U O(GOpPMIICHUS

oubmorpaduIecKux CChIIOK




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

K.IO. Ionsxos, E.A. Epemun. Uagopmaruka. 10-11 xnaccel. [IporpamMma ii1st crapiieif IIKoubl.
VYrny6nennsiii ypoBeHb. — M.: bunom, 2014.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®denepalibHbIN rocyaapCcTBEHHBIN 00pa3oBaTeIbHbINA CTAHAAPT CPEAHETO (TIOIHOr0) 00IIero
oOpasoBaHus. Y TBEpXKACH NpUKa3oM MUHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit Denepanun
ot 17 mast 2012 1. Ne 413.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

KOMIUIEKT DenepanbHbIX U(POBBIX WH(OPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB (namee @IIUOP),
nomereHubni B kojuteknuo GIUOP (http://www.fcior.edu.ru);

ceTeBas METOJIMYEcKas CIyk0a aBTOPCKOrO KOJUIEKTHBA JUIsl IEJaroroB Ha calTe W3/aTelbCcTBa
http://metodist.lbz.ru/authors/informatika/7/.

KOMITHIOTEPHBIN MPAKTHKYM B JIEKTPOHHOM BHJIE C KOMIUJIEKTOM AJIEKTPOHHBIX YYEOHBIX CPEJICTB,
pasMeIIEHHbBIN Ha caiiTe aBTopckoro kourekrtusa: http://kpolyakov.spb.ru/school/probook.htm
MaTepHabl IJIsl MOJrOTOBKH K HTOTOBOM aTTecTanuu mo napopmaruke B popme EI'D, pazmeménnsie Ha caiite
Martepualbl, pa3MelleHHbIe Ha caiire http://kpolyakov.spb.ru/school/ege.htm;

http://school-collection.edu.ru

http://infourok.ru

http://www.informatika.ru

Martepuaibl o nHpopmaruke B EnuHoM KoJwieKIuy nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://webpractice.cm.ru caiit CeteBbix Kommnbrorepubix [IpakTukymoB no napopmaruke. CaiiT npejHa3HaueH
IUIsL yYaIIuxcst 00pa30BaTeNIbHbIX YIPESKICHUI (ILKOJ, JTULEEB, KOJUISDKEH | JIp. ), H3YYaIONHX KypC
«MHpopmaTika 1 HHHOPMALTHOHHO-KOMMYHUKAIMOHHBIC TEXHOJIOTHI Ha 6a30BOM U MOBBIIICHHOM YPOBHE.

http://inf.1september.ru/index.php Xypuan «udopmaruka» NU3aarensckoro qoma «IlepBoe ceHTIOps»
http://www.infoschool.narod.ru/ B MOMOIIb YYEHUKY H YUHUTEITIO
https://1bz.ru/metodist/authors/informatika/ Asropckas macrepckast Bocosoii JILJI..

http://eknigi.org/nauka i_ucheba/33542-obshhaya-metodikaprepodavaniya-informatiki.html Wurepuer-
OubIIMoTeKa 10 METOJIMKE MpenojaBanus HHQOPMATHKN

http://school.sgu.ru mopran o0y4eHust UHGOPMATHKE U TPOTPAMMHUPOBAHHUIO
http://www.olympiads.ru/moscow/index.shtml caiit mockoBckux OHilaiiH - onuMIIHa

http://www.olympiads.ru/sng/index.shtml JlucraHiimoHHbIe CEMHHAPBI 110 MTOJTOTOBKE K OJIMMITHAIaM TI0
WHpOpPMATHKE

http://gotovimyrok.com/category/ege EI'D —ycremto caath 3K3aMeH
https://statgrad.org moaroroka k EI'D u TMA, auarHocTuveckie ¥ TPEHUPOBOYHBIC PA0OTHI.



http://www.fcior.edu.ru/
http://metodist.lbz.ru/authors/informatika/7/
http://kpolyakov.narod.ru/school/probook.htm
http://kpolyakov.narod.ru/school/ege.htm
http://school-collection.edu.ru/
http://infourok.ru/
http://www.informatika.ru/
http://webpractice.cm.ru/
http://inf.1september.ru/index.php
http://www.infoschool.narod.ru/
https://lbz.ru/metodist/authors/informatika/
http://eknigi.org/nauka_i_ucheba/33542-obshhaya-metodikaprepodavaniya-informatiki.html
http://school.sgu.ru/
http://www.olympiads.ru/moscow/index.shtml
http://www.olympiads.ru/sng/index.shtml
http://gotovimyrok.com/category/ege
https://statgrad.org/

