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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriayOna€HHBI YPOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTaMm
OCBOCHHS  OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, npexacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padouei
POrpaMMbl BOCITUTAHHS.

[Iporpamma o uHopmaTike 1a€T NpeACTaBICHHE O EJISIX, 00ILIEN CTpaTeruu
oOy4eHMsI, BOCHUTAHUS U pa3BUTHs 00yUaIOIMXCs CPEACTBAMU YUeOHOT 0 MpeMeTa
«Mudpopmatuka» Ha yrayOJEHHOM YpOBHE, YCTaHaBIMBAET 00s3aTEIbHOE
NpeIMETHOE COZepKaHue, MPeyCMaTPUBAET €ro CTPYKTYPUPOBAHKE IO pa3fenam
U TeMaM Kypca, OmnpeleNsieT pacupelielieHue ero mno kjiaccaMm (rojgam H3yyeHus),
naéT TmpUMEpPHOE pachpeielieHue y4eOHBIX YacoB MO TeMaTHYECKUM pas3fenam
Kypca U peKOMEHAYeMylo (IPUMEpPHYIO) MOCIEJ0BATEIbHOCTh MX H3YYEHHUS C
yu4€TOM MEXNPEIMETHBIX ¥ BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

[Iporpamma o nHbopMaTUKe ONpeesieT KOIUYECTBEHHbIE U KAYeCTBEHHBIE
XapaKTepUCTUKHN Y4EeOHOro MaTepuaia Juisi KaKI0ro rojja U3y4YeHus, B TOM YHUCIIe
JUISL CONIEP KATENIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IMIPOMEKYTOUYHOM
aTTecTaluu o0yuaronuxcs, BCEPOCCUMCKUX IPOBEPOYHBIX pa0or,
rocyapCTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOW JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHHUKOB,
IOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEIIEM.

HNHudpopmaTuka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAET:

CYLIIHOCTh HMH(OPMAaTUKM KaK HAyYyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXHOCTU aBTOMAaTU3alUU WH()OPMAILIMOHHBIX
IPOIIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIC  00JaCTH  NpPUMEHEHHUS  HUHPOPMATHKH, TPEXKAEC  BCETO
MH(POPMAIMOHHbIE TEXHOJIOIHH, YIPABICHUE U COLMANIbHYIO cepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc undopmatuku st ypoBHS cpeaHero oouiero oOpa3oBaHMs SIBISAETCS
3aBEpIIAIOIIMM 3TaloM HENPEpBhIBHON MMOATOTOBKM OOy4aromuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH()OPMATHKHU YPOBHS OCHOBHOTO 00Iero oOpa3oBaHus U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  HWH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, Ja€T TEOPETUUYECKOE OCMBICICHHE, MHTEPHpPETAlio U 0000I1eHne
3TOTO ONBITA.

Pesynbratel  yriyOnéHHOro  ypoBHA ~HM3y4YeHHS y4eOHOro ImpeamMera
«Uudopmartuka» OpPHUEHTHPOBAHBI HA TMOJYyYEHHE KOMIIETEHTHOCTEH IS



nocieaywmneil npopecCUOHaNbHONW JIESITEIbHOCTH KaKk B paMKax JaHHOU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHU BKIIIOYAIOT B ceOsI:

OBJIQJICHUE KJIIOYEBBIMU TMOHATUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAas MpeaAMEeTHas OO0JacTh, PacClO3HABAaHUE COOTBETCTBYIOLIUX UM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3IMUHbBIE MOXO b
K U3YUYCHUIO SIBJICHUM, XapaKTEePHBIX JJI1 U3y4aeMoil MpeaMEeTHON 001acTu;

yMEHUE pellaTh THUIIOBbIE TNPAKTUYECKHE M TEOPETUYECKHUE 3a/lauu,
XapakTepHblEe JJIsI HMCIOJIb30BAaHMS METOJAOB UM HWHCTPYMEHTapus JaHHOU
peaMeTHON 00J1acTu;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SIX CO CMEXKHBIMH OOJIACTAMU
3HaHUMU.

B pamkax yrinyOn€HHOro ypoBHS u3yueHus HHGOPMATUKH OOeCreurnBaeTCs
IeJIeHaIIpaBIeHHAasl TTOATOTOBKA O0YUYarIIMXCs K MPOJOKEHUI0 00pa3oBaHUs B
OpraHu3aiusiax  NpodecCuoHaNBbHOTO  O0pa3oBaHUS MO  CIHEHHUAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(POBBIMU  TEXHOJOTUSIMH, TaKUM Kak
mporpaMMHas WHXXEHepus, HHPOpMaIlMOHHass 0e30MacHOCTb, WH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJIOTHH, MOOWIbHBIE CHUCTEMBI M CETH, OOJBIIHE JaHHBIE H
MallMHHOE O0Oy4YeHHe, TMPOMBINIICHHBIH WHTEPHET BEIICH, WCKYCCTBEHHBIM
UHTEIJIEKT, TEXHOJOTUU OECHpoOBOJHON CBSI3H, POOOTOTEXHWKA, KBAHTOBBIE
TE€XHOJIOTUHU, CHUCTEMbI PACIPEIEIEHHOIO PEecTpa, TEXHOJIOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHast 1enb u3ydeHus: yuyeOHoro mnpeamera «WudbopmaTtuka» Ha
yrIyOJIEHHOM ypOBHE CpeaHero oOmiero oOpa3oBaHHs —  oOecleueHHe
JaNbHEUIIIEro pa3BUTHS MHGOPMAIMOHHBIX KOMIIETCHIIMM 00ydaromerocs, €ro
TOTOBHOCTH K KM3HH B YCJIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
U BO3pacTarolledl KOHKYPEHIIMM Ha PBIHKE TpyAa. B cBs3WM ¢ 3TUM H3y4deHHE
nHdopmatuku B 10—11 xmaccax q0DKHO 00€CTICUUTh:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha MMOHUMAHUU POJIH
uHpopMaTHKY, WHOOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIIIUICHHUS,

c(hOpMHPOBAaHHOCTh YMEHUU pa3nuuaTh (AKThl W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HMX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001maTte nHHOPMAITHIO;

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUUM  WHQPOPMAIMOHHBIX
TEXHOJOTUHA Ha JKU3Hb YelIOBeKa B OOIIECTBE, TOHMMAHHE COIUAIHHOTO,
SKOHOMUYECKOTO, MOJIUTUYECKOTrO, KYJIbTYPHOrO, HOPUAUYECKOr0, MPHUPOIHOTO,



SPrOHOMHYECKOI0,  MEOUIMHCKOr0O U (PU3MOJOTMYECKOIO  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MIPABOBBIX U 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(HOpMaIIH;

CO37aHUe YCIOBUW MJisi Pa3BUTUS HABBIKOB Y4eOHOHM, MPOEKTHOM, HAy4dHO-
UCCJIEeI0BATENbCKOM M TBOPYECKOM NEATEbHOCTH, MOTHMBALMU OOyYarOIMIMXCAd K
CaMOPa3BUTHIO.

B conepxxanun ydyebHoro npeameta «MH(opmaTuka» BBIIEISIOTCS YETHIpE
TEMAaTUYECKUX pa3aena.

Paznen «Illu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX DJIEMEHTOB IM(PPOBOrO0  OKPY>KEHHUS, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, padboTe B
ceth HMHTEpHET U MCHOJB30BAHUIO HHTEPHET-CEPBUCOB, HHPOPMALIMOHHOMN
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HH(OPMATHKH» BKJIIOYaET B ceOs
NOHSATUMHBIA amnmapaT WHOOPMATHKH, BOIPOCHl KOJUPOBAaHHS WHGOPMAIINH,
U3MepeHuss MUHQPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOpbl JOTHUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pa3nen «AJropurMbl M NPOrpaMMHMpPOBAaHHE» HAIPABICH HAa Pa3BUTHE
QJITOPUTMHUYECKOTO MBILIUICHUS, Pa3pabOTKy aJrOpUTMOB U OLIEHKY MX CJIIOXKHOCTH,
(opMupOBaHUE HABBIKOB peajH3allMy MPOTrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJNOTMH»  IIOCBAIIEH  BONpPOCaM
OpUMEHEHUs] HMH(OPMALMOHHBIX TEXHOJIOTHH, pPEaJu30BaHHBIX B IMPUKIATHBIX
IPOrpaMMHBIX MPOAYKTAX U MHTEPHET-CEPBUCAX, B TOM YHCJE B 33Ja4ax aHaJINA3a
JaHHBIX, HMCIOJb30BAHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TaOIMIl AJI pPELICHUS
NPUKJIAJHBIX 3a4a4.

B npusenéunom nanee coaepxkanun yduebHoro mpeamera «HHpopmaTukay
KyPCHUBOM BBIJICJIEHBI JOMIOJIHUTEIBHBIE TEMbI, KOTOPbIE HE BXOJAT B 0053aTEIbHY IO
nporpaMmy OOY4YeHHs, HO MOTYT OBITh MPENJIOKEHBI Ui U3YUYEHHS] OTAEIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCH.

VYrnyOnéHHblli ypoBeHb H3yueHUS HH(OPMATUKU pPEKOMEHAYEeTCS s
TEXHOJOTHYECKOTO  NpOo(WiIs, OpPHUEHTHPOBAHHOTO HAa  WHXXEHEPHYI U
UHPOPMAIIMOHHYIO CQepbl NEATEIbHOCTH. YTIIyONEHHBIH YPOBEHb H3YUYCHHUS
nHPOPMATHKN OOECIeUnBaeT: MOATOTOBKY OOy4YaloOlIMXCs, OPUECHTUPOBAHHBIX Ha
CHEUAIbHOCTH B 00JACTH HH()POPMALMOHHBIX TEXHOJIOTUH M HWH)XXEHEPHBIE
CIIEHUAJIBHOCTH, y4YacTHE B IMPOEKTHOM M HCCIEIOBATEIBCKON JESITEINBHOCTH,
CBA3aHHOW C COBPEMEHHBIMU HANPABIECHUAMH OTpPacid HHPOPMALHUOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MTOATOTOBKY K YYaCTHIO B OJJUMITHAIAX U Cllaye
EnuHOro rocymapcTBEHHOTO 3K3aMeHa 1Mo HH()OpMaTHKE.

[TocremoBaTeMbHOCTh M3YYCHUS TEM B Mpeeiax OJHOTO roaa OOydeHHs
MOXXET OBITh HM3MEHEHA 10 YCMOTPCHHIO YYHTENIs TpPHU TOATOTOBKE pabodeit
MIPOrPaMMBI U TTIOYPOYHOTO TIJIAHUPOBAHMS.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX ISl U3yueHuss HHOpMaTUKu — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeOGoBaHus TEXHUKHU 0€30MIaCHOCTH U TUTUEHBI PU paboTe ¢ KOMIIBIOTEpaMU
U IPYTUMH KOMIIOHEHTAaMU LIU(PPOBOTO OKPYKEHUSI.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heitmana. ABTOMaTHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, TMOCTOSIHHAsT W JOJATOBpeMeHHas mnamaTb. OOMEH JaHHBIMH C
noMo1Ibio KH. KOHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMOil 1OCTYN K maMATH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHUH.
[TapannenbHbie BIUUCIEHUA. MHOTOMPOLECCOPHBIE CUCTEMBI. CYNEepKOMITBIOTEPHI.
Pacnpenenénnpie BBIYUCIUTEIBHBIE CUCTEMbl W 00paOOTKAa OONBIIMX JTaHHBIX.
MoO6unbpHbBIE TUPPOBBIE YCTPOUCTBA M UX POJb B KOMMYHHUKAIUAX. BcTpoeHHBIE
KOMITbIOTEPhl. MUKPOKOHTpOJIIEphl. POOOTH3MpPOBaHHBIE TPOU3BOICTBA.

[IporpammHoOe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bunl
IpOorpaMMHOI0 oOecreueHuss W UX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
obecrieueHus: MOOWJIBHBIX yCTpoicTB. [lapamienbHoe mporpaMMHpOBaHHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OmnepalliOHHBIE CUCTEMBI. Y TUIIHTHI.
HpaiiBeppl  ycTporcTB. HMHCTammsIuuss W JIEUMHCTAUISILMUSA  MIPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelieHus] U UMeHOBaHMs (HaijioB B
nonroBpeMeHHoM namsTu. [11aGnoHb! s onvcaHus Tpynn (Qaiios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u 11 poBIX pecypcoB. [Iponpueraproe u cBOOOHOE IPOrpaMMHOE 0OecCIIeUeHHE.
KoMMepueckoe 1 HEeKOMMEpPUYECKOE HCTIOIb30BAHKE MTPOTPAMMHOTO 00ECTICYSHUS U
uGpoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas 3aKOHOJATEIHCTBOM
Poccuiickoit ®denepanuyu 3a HENMPABOMEPHOE MCIOJB30BAHUE ITPOTPAMMHOIO
obecrieueHus U MUGPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiabl. Cets MHTEpHET. Anpecanus B cetn MaTepHET. [IpoTOKOIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetm ¢ moMomipl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuusi CBs3U € y37a0M ceTh. OmnpeneneHue MapuipyTa JIBHKEHUS
MTaKETOB.

Buner  pestenbHoctm B cetd  MHtepHer. CepBuchl  MHTepHeTa.
I'eonndopmanmonnbie cucTemMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOWJIBHBIX Tene(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yCIyrd. CoIMaabHBIE CETH —
OpraHu3aius KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBuUjia MOBeAeHUS B KuOepmnpocTpancTe. [Ipobnema mnoamuHHOCTH
noyiydueHHo! nHpopmanuu. OTKpbITEIE 00pa30BaATEIbHBIE PECYPCHI.

TexXHOreHHbIE M SKOHOMHUYECKHE YIPO3bl, CBSA3AHHBIE C HCIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJorui. OO01me mpoOiemMbl 3aliuThl
uH(popmalu 1 “HPopMalMoHHOU Oe3onacHocTH. CpencTBa 3auThl HHGOPMALUH
B KOMITBIOTEPaX, KOMITBIOTEPHBIX CETAX U ABTOMATU3UPOBAHHBIX MH()OPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecrneyeHrne HHPOPMALIMOHHOM 0€30MaCHOCTH.

[IpenorBparmieHue HECAHKIIMOHUPOBAHHOIO I0CTyna K JIMYHOU
KoH(uaeHIIMATbHONH MH(OpPMALUK, XPaHSAIIEHCS Ha MEPCOHATBLHOM KOMITbIOTEPE,
MOOMJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMMHoe oOecriedeHre U CIocOOb
O00pb0ObI ¢ HUM. AHTUBHUpPYCHbIC NporpaMmbl. OpraHu3zanus JTUYHOTO apXuBa
uHpopmarmu. PezepBHoe konupoBanue. [laponbHas 3ammura apxusa.

[MIudpoBanue nanHbIXx. CUMMETPUYHBIE W HECUMMETPHUYHBIC MIUQPHI.
Mudpper mpocroit 3amensl. [udp Leszapsa. udp Buxenepa. Anroputm
mdpoBanust RSA.

Teopernyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTBE.

HemnpepbiBHBIE M TUCKpETHBIE BEIWYMHBI U CUTHaIBL. HeoO6xoauMocTh
TUCKpeTH3auuu MHGOpMaIMK, NPETHA3HAYCHHOW [JIs XpaHEHHs, Nepeladd |
00paboTKH B IIUGPOBBIX CHCTEMAaX.

JIBonyHoe  KoAupoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cOOOIEHUM, 3alMMCaHHBIX C TMOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO HAEKOAUPYEMBIX KOHAOB C IMOMOIIBIO
nepeBa. EnuHuIbl uaMepenus koinudecTBa nHMpopmaruu. AngaBUTHBIN TOIXO0M K
OIICHKE KOJIMYeCTBAa HH(POPMAIIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LENbIX W JPOOHBIX YHUCEN B
MO3UIIMOHHOW cucTemMe cuucieHusi. CBoilcTBa NO3WLMOHHOW 3alUCU  YHUCa:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUS. AJITOPUTM NIEPEBOA LIETOTO YKcia U3 P-M4HON CUCTEMBI CUUCIIEHUS B
NECATUYHYI0. AJTOpUTM MepeBojla KOHEUYHOW P-nuHOW ApoOu B JECATUYHYIO.
AJITOPUTM NEPEBOJIA UETOTO YUCIA U3 IECATUYHON CUCTEMBI CUNCIICHUS B P-nuHyI0.
IlepeBoa KOHEYHOU JecATUUYHOW ApoOu B P-munHyro. /[BouuHas, BOCbMEpHUYHAS U
IIECTHAIIATEPUIHAS] CHCTEMBI CUMCIICHHS, CBSI3b MEXKIy HUMU. ApudmeTrnueckue



Onepaldy B TMO3UIMOHHBIX CHUCTEMax CYHUCICHUS. TpouyHas ypaBHOBEUICHHAs
CHUCTEMA CUUCIICHUS. [JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanue TtekctoB. Kommpoka ASCII. OpnHoGaliTHBIE KOJUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenne HHPOPMaLXOHHOTO
00BEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPH 3aJJaHHBIX pa3pelieHrud U ITyOUHe KOJAUPOBaHUS 1IBETA.
[IBeToBrie Monenu. BekropHoe koaupoBanue. dopmartbl rpadudeckux (aisos.
Tpéxmepnas rpaduka. @pakranbHas rpapuka.

Konuposanue 3Byka. Ornienka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IpU 3aJaHHBIX YACTOTE JUCKPETU3ALIMU U PA3PSITHOCTA KOAUPOBAHMUSL.

Anrebpa noruku. IloHsaTtue BbICKa3biBaHUsS. BbickasbiBaTeNbHBIE (OPMBI
(mpenukatel). KBaHTOPHI Cy11I€CTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOauIbl UCTUHHOCTU. Jlormueckue BBIpaKEHUS.
Jlornueckue ToxkaecTBa. Jl0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JOTUKW. ODKBUBAJCHTHBIC MPEOOpPa3OBaHUS JIOTHYECKUX
BbIpaxkeHU . Jlornueckure ypaBHEHUSI U CUCTEMbl YPaBHEHU.

Jlornueckue ¢GyHKIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTHYECKHUX
GyHKIIUN OT KoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTHYeCKUX (PYHKITUH.

Kanonnueckue  gopmbl  jmoruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>IeMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropa3psanbiid cymmarop. IlocTpoeHne cxem Ha JOTMYECKHUX HJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX YKMCEN B NaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCEeJI IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
paspsaHON ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT. [[BOMYHBIM
JOTIOJTHUTEIIBHBIA KOJI OTPULATEIIBHBIX YHUCET.

[lobutoBbie norumveckue omnepanuu. Jlornmueckuii, apudMeTHUECKH WU
nuknudeckuid  capurd. [lludpoBanme ¢ momMompI TOOWTOBOM — OmMEpaIUH
«uckimovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluama3zoH 3Ha4eHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPaHEHHS BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHWYECTBA
pa3psaoB. BeinmosHeHUEe omnepanuii ¢ BEUIECTBEHHBIMH YHCIIAMHU, HAKOIUICHUE
OIHOOK NpH BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHPOBAHUE

OnpeneneHue BO3MOXKHBIX PE3yJbTAaTOB padOTHI MPOCTEHIIMX aJITOPUTMOB
YIPaBJIEHUs HCIOJHUTEIAMU M BBIYHUCIHUTEIBHBIX alNropuTMoB. OrmpeneneHue
HCXOJHBIX JAHHBIX, MPU KOTOPBIX AJITOPUTM MOXKET 1aTh TpeOyeMbIil pe3ybTarT.

Oranbl pelleHus 3aJad Ha Komnbrorepe. VHCTpyMEHTalnbHBIE CpPENCTBA:
TPAHCIATOP, OTIATYUK, NPOUIUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMm. BupryanbHble MalllvHBI.

WurterpupoBanHas cpena pa3paboTku. Meroasl OTIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOUYHBIX TaOmuu. Otnagounsiii BbiBoA. Ilomarosoe
BBINIOJIHEHUE TTporpaMMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

SA3pik  nporpammupoBanusi (Python, Java, C++, C#). Tumbsl JgaHHBIX:
LEJIOYNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, IoTMueckue. BeTrienus. CnoxHbie
ycanoBus. Lukibl ¢ ycnoBueM. L{ukibl mo mepeMeHHOW. B3anmo3aMeHAeMOCTh
pa3MuHbIX BUJAOB LMKIOB. MHBapuanT uumkina. CocTaBileHHE IUKIA C
UCITOJIb30BAHUEM 3apaHEE ONPEACIEHHOIO MHBAPUAHTA LIMKJIA.

JlokymeHTHpOBaHKe nporpamm. Mcnonbs3zoBanue kommeHTapueB. [lonrotoska
ONMMCaHUsA MPOrPaMMBbl U1 HHCTPYKLMU JUIs1 TOJI30BATEIIS.

Anroput™Mbl 00pabOTKH HAaTypaJbHBIX YHCEN, 3aMHCAHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHMCICHMs: pa3OMeHHe 3amuch 4Yucia Ha OTHeJbHble UUpHI,
HaXOXJACHUE CYMMbl U TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) U PPHI.

Haxoxaenue Bcex MpoCTHIX 4YMCEN B 3aJaHHOM auariaszoHe. lIpeacrasienue
quclia B BUJe Habopa MpOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BE/ICHUS B
CTCIICHb.

O6paboTka JaHHBIX, XpaHAmuXxcs B ¢aitnax. TekcToBble U TBOMYHbBIE (Db
daitnoBele nepeMeHHbIe ((aitnoBeie ykazatenu). Utenue u3 daiina. 3anuce B ¢aii.

Pazbuenue 3amaun Ha noazagaun. [logmporpamMmel (pouenypsl U GyHKIUN).
Pexypcus. PexkypcuBHBIE 00BeKTHI ((hpakTasbl). PekypcuBHBIE TpOIEAYpHl U
¢ynkiuu. Mcronb3oBaHue cTeka uisi OpraHu3aIii peKyPCUBHBIX BBI30BOB.

Hcnonb3oBanue CcTaHAApTHOW OWONMOTEKH s3bIKAa MPOrPAMMHUPOBAHMS.
[lonknrouenne  OMOJMOTEK  MOAIPOrpaMM  CTOPOHHUX  IPOU3BOJMTEIEH.
MoaynpHBIN IPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennbie MeTObl. TOUHOE U MPUOMKEHHOE pelieHus 3a1aun. YncieHHbie
METO/Ibl PELICHUsl YPaBHEHUI: MeToJ nepedopa, METOJ MOJOBUHHOTO JEIECHUS.
[Tpubnux€HHoe BHIYMCICHUE IJIMH KPUBBIX. BerumcieHue miomaneid Guryp c
MIOMOIIBIO YHUCJIEHHBIX METOJOB (METOJl MPSMOYTOJIBHUKOB, METOJ Tpareiuil).
[Tonck w™akcumyma (MUHHMYMa) GYHKIHA OJHOW MEPEMEHHOW METOI0M
ITIOJIOBUHHOTO JEJICHUS.



O6paboTka CHUMBOJIbHBIX  JaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS JIJI1 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CHMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA IMOABICHUM CUMBOJIA B CTPOKE,
pazOueHue CTPOKHU Ha CJI0BA MO MPOOETbHBIM CUMBOJIAM, MTOUCK MOJICTPOKU BHYTPH
JIAHHOM CTPOKH, 3aMEHA HAJIEHHOM ITOJICTPOKH HA APYTYIO CTPOKY. I eHepanus Bcex
CJIOB B HEKOTOpOM ajaBuUTe, YJOBIETBOPSIOIINX 3aJaHHBIM OTpPaHUYCHUSM.
[IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4HCeNl. Bpruucienne 0000IMIEHHBIX
XapaKTEPUCTUK IJIEMEHTOB MAaCcCUBA WM YUCJIOBOM MOCIEA0BATEILHOCTH (CyMMBI,
IPOU3BENICHUS, CPEIAHET0 apu(PMETHIECKOT0, MUHUMAJIBLHOTO U MaKCUMAJIBHOTO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSAIONIMX 33JaHHOMY YCIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYE€HUS B MAaCCUBE.

CopTtupoBka 0JJHOMEpHOro MaccuBa. [IpocThie METOABl COPTUPOBKHU (METO
nmy3bIpbKa, METOJ BBIOOpa, COPTUPOBKA BcTaBKamu). COPTHPOBKA CIUSHHEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHbIe MacCUBBI (MaTpHIlbl). AJTOPUTMBI 00paOOTKH JABYMEPHBIX
MAaCCHUBOB: 3aIl0JJHEHHUE JIBYMEPHOI'O YUCIOBOIO MAacCHBa M0 3aIaHHBIM MpaBUIIaM,
MOMCK JJIEMEHTA B JIBYMEPHOM MAaCCHBE, BBIYHCICHHE MakKCUMyMa (MUHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBa, MEPECTAHOBKA CTPOK U CTOJIOIOB
JBYMEpPHOTO MAacCHUBa.

HNudopMmannoHHbIe TEXHOJIOTHHA

TexcroBeiii mporeccop. PemaktupoBanue u QopmarupoBanue. IIpoBepka
opdorpadun u rpammartukud. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHockH, ornaBieHue. KoiektuBHas pabora ¢ JOKyMEHTaMu.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mporieccopax. OOayHbie CEpBUCHI.
Jlenopas nepenucka. Pedepart. [IpaBuna mutupoBaHus KICTOYHUKOB U 0 OPMIICHUS
oubnuorpaduyeckux ccputok. OdopmiieHrne cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TE€XHUYECKHE CPEACTBA BBOJA TEKCTA.
Cnenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

AHanu3 gaHHbiX. OCHOBHBIE 3aJlauM aHAJIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
Kinaccudukanus, KiacTepusainus, aHanu3 OoTkiIoHeHuil. [locnemoBaTenbHOCTD
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OICHKA
KauecTBa JaHHBIX, BHIOOp W/WIHM MOCTPOCHHUE MOJENH, MpeoOpa3oBaHuE JTAHHBIX,
BHU3yalM3allMsl TaHHBIX, UHTEpIpeTanus pe3ysbratoB. [IporpamMMmubie cpeicTBa u
MHTEPHET-CEPBUCHI JJIs1 00paOOTKHU U MPEACTaBICHUSI JaHHBIX. boibline JaHHBIE.
Maivaaoe o0ydenue. MIHTeIeKTyallbHbIN aHATU3 TaHHBIX.



AHanu3 JaHHBIX C MOMOLIBIO 3JIEKTPOHHBIX Ta0nul. BbruncieHue cyMmbl,
CPEIHET0 apu(pMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne koa(g@uimenTa Koppemsiluu JByX psAaoB JaHHbIX. [loctpoenue
CTONOYAThIX, JHMHEMYaTbIX W KpYroBbiX jauarpamm. Iloctpoenue rpaduxon
¢yukuuit. [TonGop nuHUM TpeHa, pelieHrue 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHUe YpaBHEHHMH C IOMOILIBI0 Moxdopa mapaMerpa.
OnTumu3anys Kak MOMCK HAWIYYILEro pelieHusl B 3alaHHbIX ycioBusX. LleneBas
GyHKIMsA, orpaHnyeHus. JIokanbHbIe U I7100aIbHBIH MUHUMYMBI LIETIEBON (DYHKITUH.
Pemenue 3a1ay onTUMU3aIUHU C TOMOIIBIO 3EKTPOHHBIX TaOIHII.

11 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckne mNOAXOABI K OIICHKE KojaudecTBa uHMoOpManuu. 3aKoH
agauTuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroput™m LZW. ANropuTMBbI C)KaTUS JAHHBIX C TIOTEPSMU. Y MEHBIIICHHUE TTyOUHBI
KoJIupoBaHud 11BeTa. OCHOBHBIEC uaeu alroputMoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCHUMOCTb BpPEMEHM TNepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX U XapPAKTEPUCTHK KaHalla CBS3U. [IpUyuHbBI
BO3HMKHOBEHHUS OIMOOK TMpu Tmepefade JaHHbIX. Konapl, TO3BOJISIONINE
OoOHapy>XMBaTh M HUCIPABIATh OIMIMOKH, BO3HUKAIOIIME TpPHU TMeperaye TaHHBIX.
Paccrosane Xammunra. Koguposanue ¢ moBroperueM 6utoB. Kojbr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTteMbl M HUX B3auMmopeiictBue. CHCTEMHBII
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJIETUPYEMOMY OOBEKTY WM TpOIIecCy, el MoaeaupoBanus. DopManuzanus
NPUKJIAJHBIX 3a7a4.

[IpencraBienne pe3yiabTaTOB MOJAEITUPOBAHUS B BHAE, YIOOHOM IS
BOCHIPHSTHS YeJIOBEKOM. [ 'paduyeckoe mpeacTaBlieHne NTaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIE TOHATHS. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MATpPHL, CIIUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHanu3oM rpadoB (IIOCTPOCHHE
ONTUMAJIGHOTO TYyTH MEXIy BepIIMHAMHU Trpada, OompeaeicHrue KOoIMIecTBa
Pa3IMYHBIX MYTEeW MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOT0o rpada).

JepeBbsi. bunapnoe nepeBo. JlepeBbs moucka. CrocoObl 00Xona aepesa.
[IpencraBnenue apudmeTnyecKX BBIPAXKEHUM B BUJE JepeBa. JJUCKpETHbIE UTPhI
JIByX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHaHTOB,



OMMCAHHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BHIUTpBIIIHBIE U TPOUTPHILIHBIC
ITO3ULIVH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa UCKyCCTBEHHOTO HMHTEIUIEKTa. CepBHUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus YCTHOM peuu. KorHutuBHbIE cepBHUCHL. MneHTU]UKALUs U TOUCK
M300paKEHUM, pacro3HaBaHUE 1L, CamooOyuatomuecs CUCTEMBI.
HcKkycCcTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. lcrons30BaHHE METOI0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B OoOydaromux cuctemax. Mcnosib30BaHHE METOIOB
MCKYCCTBEHHOI'O0 MHTEJUJIEKTa B poboToTexHuke. MHTepHeT Bewel. IlepcrekTuBel
pPa3BUTHUS KOMIIBIOTEPHBIX MHTEIUIEKTYaJbHbIX cucTeM. HellpoHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

dopmann3zanus NOHATHS aropuTMa. MamuHa TelOprHra Kak yHUBEpCaIbHas
Mozenb BelunuciieHun. Tezuc Yépua—Twropunra.

OneHka CII0KHOCTU BbIUMCIEHUI. BpeMs paGoTbl U 00bEM HCIOJIb3yeMOM
naMsaTH, MWX 3aBUCHUMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTUYECKOW  CIIO)KHOCTH ~ QJITOPUTMOB.  AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHocTu. [lepebopHbie anroputmsl. [IpuMepsl pa3nuyHbIX aATOPUTMOB PEIICHUS
OJIHOM 3aJ]a4M, KOTOPbIE UMEIOT PA3IUYHYIO CI0KHOCT.

[louck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAINa30HE C TMOMOIIbIK aIropuTMa
«peuieTo DparocheHay.

MHoropa3psiAHbie 1eIble YUCIa, 3a/1a4d JUITMHHON apu(QMETHKH.

CnoBapu  (accolMaTHBHBIE MACCHBBI, OTOOpa)keHHUs). XdOUI-TaOJIUILIBI.
[TocTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crekn. AHanmu3 TMpPaBUIBHOCTH CKOOOYHOTO BhIpaKeHUsA. Borumncienue
apuMETHIECCKOTO BBIPAXKEHHS, 3aIIMCAHHOTO B MOCTOHUKCHOHN (hopme.

Ouepenu. Mcnonb3zoBanue ouepeau sl BDEMEHHOIO XPAaHEHHUSI TaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHHUMAIBLHOTO OCTOBHOTO JI€peBa
B3BEIICHHOTO CBSI3HOTO HEOPHEHTHPOBAHHOTO rpada. KommuecTBo pa3nuyuHbIX
nyTel MEXIy BEpIIMHAMH OPUEHTHPOBAHHOTO AIMKIMYECKOTO rpada. AJIropuTMm
JIeUKCTpBI.

JlepeBbs. Peann3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHbIE
(Ounapubie) nepeBbs. IlocTpoeHue paepeBa sl 3alaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHbIE alrOpuT™Mbl 00Xxoda nepeBa. lcrnonp3oBaHue cTeka U
odepeau 11 00Xo/1a JiepeBa.

JIlnHaMH4YeCcKOe NPOrpaMMHPOBAHHE KaK METOJ pEIIeHus 3axad  C
COXpPaHEHUEM IPOMEXKYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIAEMbIE C IOMOUIBIO
JUHAMUYECKOTO TMPOrpaMMHMPOBAHUSA: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIUH,
ITOACYET KOJIMYECTBA BAPUAHTOB, 33144l ONTUMHU3ALUU.

[Torsitne 06 0OBEKTHO-OPHUEHTHUPOBAHHOM TpOorpaMMHupoBaHUU. OOBEKTH U
kiaccel. CBOMCTBAa U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAIU3.



Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsauus, Hacliel0BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoid pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noJsib30oBarenis. Mcrnonb30BaHUE TOTOBBIX YIIPABISIEMBIX JIEMEHTOB JJIsl TOCTPOCHUS
uHTEpPeEiica.

O630p  s3bIKOB  mporpammupoBanusi.  [loHstue o  mapagurmax
MIPOTrpaMMHUPOBAHUS.

NupopmManmoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIIMPOBAHUS:  MOCTAHOBKA
3ajaud, pas3paboTKa  MOJEIM, TECTUPOBAaHUE  MOJIECNU, KOMIIbIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUS.

Jluckpetuzanuss 0OpU MaTEMAaTUUYECKOM MOJIEIUPOBAHUU  HEMPEPHIBHBIX
mpoiieccoB. MoienupoBaHue JBIKEHUS. MoienupoBaHue OMOJIOTHYECKUX CUCTEM.
MaremaTiudeckue MOJeTU B HSKOHOMHUKE. BBIYUCIUTENBHBIE SKCIEPUMEHTHI C
MOJICIISIMU.

O6paboTka pe3ysbTaTOB SKCIEpUMEHTa. MeToJ HauMEHBIIUX KBaJpPaToB.
OlleHKa YHUCJIOBBIX TAapaMETPOB MOJEIUPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEH 10 pe3ysIbTaTaM dKCIIEPUMEHTA.

Beposarnoctaeie  mopenu.  Metoast  Monte-Kapmo.  MiMurtanuoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CITYKUBaHUSI.

Tabnuunple (pensuMOHHBIC) 0a3bl JaHHBIX. Talnuila — TMpeacTaBlICHHUE
cBelleHHi 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roToBoil 0a3oil naHHbBIX. 3amnojHeHue O0a3bl JMaHHbIX. [loWcK, cOpTUpOBKa U
bunbTpanug JaHHBIX. 3ampoCckl Ha BBIOOPKY JAHHBIX. 3ampoChl C MapaMeTpamu.
Briuncnsiembie noss B 3ampocax.

MHoroTtabnnunblie 6a3bl TaHHBIX. THUIBI CBsA3EH MeXay TadauiiamMu. BHenHui
kitod. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOJWYHBIM 0a3aM JTaHHBIX.

HNuTepHeT-nipuinoxenus. 1IoHsITHE O CEpBEPHON U KIMEHTCKOM YacTsIX CauTa.
TexHoIOrus: «KJIMEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu xackagubix tabnui ctuwieit (CSS). Cuenapuu Ha s3sike JavaScript.
@®opMbl Ha BEO-CTpaHHUIIE.

Pasmenienne BeO-caiiToB. Yciayra XocTuHTa. 3arpy3ka (aiaoB Ha CaT.

BBon m300pakeHUi C HCMONB30BAHUEM PA3NUYHBIX ITUGPOBBIX YCTPOUCTB
(madpoBeIXx (poToanmapaTtoB M MHKPOCKOTIOB, BHUICOKAMEp, CKAaHEPOB U JIPYTUX
ycrpoiictB). I'paduueckuit pegakrop. Pazpemenue. KagpupoBanue. Mcnpapienue
nepcnektuBbl.  ['mcrorpamma. Koppekuust  ypoBHEW, KOpPpeKLus  IBETa.
OOGecuBeurBaHUEe UBETHBIX H300pakeHU. Perymb. PabGota ¢ oOnactamu.
OuUIbTPHI.



MHorocnolinele u3o0paxkeHus. TekcroBble ciaou. Macka cnos. Kanaunbl.
Coxpanenue BblaelieHHOM oOnactu. IloaroroBka WiumrocTpanuil s BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

Bekropnas rpaduka. IlpumutuBbl. HM3mMeHeHHE mOpsiAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaTtsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHUOKIIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojend. Marepuanel. MoaenupoBaHME HCTOYHHMKOB oOcBelieHus. Kamepsl.
AnautuBHbie TexHoJoruu (3D-npunTtepsl). [loHsTHE O BUPTYaIbHOM peanbHOCTU U
JOIIOJTHEHHOU PEAIbHOCTH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Yaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TO3UTUBHBIX BHYTPEHHHUX
yOeXICHUH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
oO111ecTBa, pacIIUPEHUE KU3HEHHOTO OMbITa U OMBITA JEATEILHOCTH B IpoIlecCce
peanuzalu  CpeJACTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX  HamlpaBICHUU
BOCIIUTATEIILHOU JIESITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOpPMATUKU Ha YPOBHE CpEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAyIONINE JTUIYHOCTHBIC
pE3yNbTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUA:

OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX IIPaB M 0053aHHOCTEH, YBOXKCHHE 3aKOHA
U TPaBOIOPsSIKA, COOJIIOJEHHWE OCHOBOIOJAralommuX HOPM HWH(OPMAIIMOHHOTO
npaBa ¥ HUHPOPMALIMOHHOM 0€30MacCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(hOoONH, AUCKPUMHUHAIIMK IO COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJBHBIM [IPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHNUE 3HAaYeHUsI THPOPMATUKH KaK HayKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYasg JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3nvecKOro BOCIUTAHMUSA:

copMUPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKU3HHU,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM YHUCJIE 3a CUET COOII0ICHUS



TpeOoOBaHMI  0€e30MacHOM  AKCIUTyaTallMM  CPEACTB  MH(MPOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEbHOCTH;

uHTepec K cdepaMm MNpo(ecCHOHANBHON JAESTENbHOCTH, CBS3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM U HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTH)KEHUAX HAyKM HMH(OOPMATHUKHM M HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHE COBeplIaThb OCO3HAHHBIM BBIOOp Oynylie mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTNY€eCKOT0 BOCIIUTAHMS

OCO3HAaHME TJI00aTBHOrO0 XapakTepa JKOJOTMYECKHX NpoOJieM M MyTell ux
pelieHus, B TOM 4HCIe C Y4ETOM  BO3MOMKHOCTEH  HMH(OpMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, JOCTIXKEHHMSM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(GOPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB UM HMH(POPMAIMOHHBIX TEXHOJIOTUH B YCIOBHUAX
1 poBoii TpaHchopMaIi MHOTUX cep KU3HU COBPEMEHHOTO 00IIECTBa;

OCO3HAHHME IIEHHOCTH HAy4YHOM MESTEIHHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBHO U B TPYTIIIE.

B nporiecce 1oCTHKEHNUS TUYHOCTHBIX PE3YIBTATOB OCBOEHUS ITPOTrPAMMBI T10
nHpOpPMATUKE y OOYYaIOIIUXCSl COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIIIEKT,
npeanoiaraimui copMIUpPOBAHHOCTS:

CaMOpPETYJIMPOBAaHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHE IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycnexy, ONTUMHU3M, MHHMIIMATHUBHOCTb, YMEHHE JI€MCTBOBAThb, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYIUX, YYUTBIBATh €r0 IMPU OCYIIECTBICHWH KOMMYHMKAIMU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHUS
C APYTUMH JIFOJIbMHU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOH(IUKTHI.



METANPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHuss HHOOPMATHKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanusg y oOyuaromerocs OyayT chOpMUPOBaHbI MeETalpPEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIE yHHUBEpCAJIbHBIE Y4YeOHBIE JIEHUCTBUS, KOMMYHHUKAaTHBHBIC
YHHUBEpCAIbHBIE yueOHBIE NEHCTBUS, DPETYJISTUBHBIE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JESATEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNHpPOBATH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
Kiaccudukauu u 006001eHNS;

OTIPENENIATh IIeJIU JeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U IMMPOTHBOPEYHS B PACCMATPHUBACMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YUETOM aHaIM3a HUMEIOIINXCS
MaTepHUATIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH pa0OTYy B YCIOBHUSIX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/IETh HABbIKAMHU Y4EOHO-MCCIIEI0BATENbCKOM M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMHU  paspenieHus mpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY MOUCKY METO/IOB PEIICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYUIIECTBIISITh PA3THYHBIE BUIBI JEATEIBHOCTH TIO TOJYYEHHUIO HOBOTO
3HAHMSI, €T0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalMsX, B TOM YHUCJIE€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THM MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSIMU U METO/IAMH,

CTaBUTb U (HOPMYJNHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
JESTETHbHOCTH U )KU3HCHHBIX CUTYAITUSX;



BBISIBJISITE TIPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyalM3WpOBaTh 3a/ady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTBI JIJIS TOKAa3aTEIbCTBA CBOUX
YTBEPKICHUM, 3a/1aBaTh MApaMETPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHWS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
NeHcTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTH 3HAHHUS B IMO3HABATEIBHYIO M TMPAKTHUYECKYIO OO0JacTH
JKU3HEEITCILHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpPUTHHAIBHBIC MOAXOABI U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIOIINE aTbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ nunpopmaumeii:

BJIaJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITCJILHO ~ OCYIIECTBIISATH  IOMCK,  aHajJu3, CHUCTEMAaTU3AlHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUY Pa3IMIHBIX BUIAOB M (POPM IIPEICTABICHUS;

co3daBaTh TEKCTHI B pPa3IMYHBIX (dopmarax ¢ yd4éTOM Ha3HAYCHUS
uHpOpMAIlMK W IICJICBOM  ayJUTOpUH, BbIOMpas ONTUMAIbHYIO (QopMy
NPEJICTABIICHUS U BU3YaJI3allHH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh WH(pOpPMAIIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH B PEHICHUU KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U OPTaHH3AIlMOHHBIX
3a/1a4 C COOTI0IeHHEeM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30MIaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPAaBOBbIX M ATHYECKUX HOPM, HOPM HH(OOPMaIMOHHOM
0€30IMacHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alIUTBl  WHOOpMAIHH,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KoMmyHuKaTHBHBIE YHUBeEPcadbHbIE YUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIIECTBIIATH KOMMYHHKAIIMK BO BCeX cepax KU3HH,

pacrio3HaBaTh HeEBepOaJIbHBIC CpEJICTBA OOIICHUS, TOHMMAaTh 3HAYCHUC
COITMAIbHBIX 3HAKOB, PACIO3HABATh NPEATOCHIIKH KOH(MIUKTHBIX CHTYallHHd M
CMSATYaTh KOH(JIMKTHI;

BIAJCTh  PA3IUYHBIMH  cIocoO0aMu  OOIIeHHS W B3aUMOJICHCTBHS,
apTYMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYyaIUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYILIECTBA KOMAHIHOW U WHIWBUAYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUUA C YUYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPAMHUPOBATh JEUCTBUA 110 HUX JOCTHIKECHHUIO: COCTaBJIATH IUIAH JCHCTBUU,
pacnpenensiTh poid ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKAaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaXI0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pE3yNbTaT MO pazpaboOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C M[O3ULUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYaLIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATENIBHYIO NIE€SITENBHOCTh, BBISIBISATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/lauyd B 00pa30BaTEIbHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYAIUsX;

CaMOCTOSTEIILHO COCTABIIATH IIJIaH PEIICHUS] TPOOIEMBI C YUETOM UMEIOIIHUXCS
PECYpCoOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEATIOYTCHHMH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX PE3YyJbTAaTOB U



OCHOBAaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CHUTyaluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHUKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX [pPH AHAIN3E PE3YIbTAaTOB
NEATEITbHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIIHUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEJMETHBIE PE3YJIBTATbBI

B mpomecce u3ydeHus kypca WH(OOPMATHKU YIIIyOJIEHHOTO YpoBHS 6 10
Kiacce 00yJaromuMucs OyIyT JOCTUTHYTHI CIICIYONINE TIPEAMETHBIC PE3YIbTATHI:

BJIQJICHHE TIPEJCTABICHUSAMH O POJUM HHPOPMAIIMM WM CBSA3aHHBIX C HEH
IPOIIECCOB B TPHPOJAC, TEXHUKEC U OOIIECTBE, NOHATUIMH «HHMOpMAIUN,
«MH()OPMAIIMOHHBIN TPOIIECC)», KCUCTEMA», KKOMIIOHEHTHI CHCTEMBD), «CHCTEMHBIH
b dexTy, «uHbOpMAIIOHHAS CUCTEMaY, KCUCTEMA YIIPABICHUS;

BJIQJICHHE METOJaMH ToucKa HuHpopManuu B cetu HHTepHeT, yMmeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYEHHYIO U3 ceTH MHTepHeT;

YMEHUE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB MX TIOJIy4EHHMs] M  HAmpaBJICHUS  HUCIOJIb30BaHUS, yMEHHE
KJIacCu(UIUPOBATh OCHOBHBIC 3aJlayd  aHaln3a JaHHBIX (MIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepU3aIus, aHau3 OTKJIOHEHUH ), MOHUMATh
MIOCIIEIOBATENIbHOCTD PEIICHUS 33124 aHalln3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKa U OIICHKAa KauecTBa JaHHBIX, BLIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHUE JAHHBIX, BU3yAIH3aIUs JAHHBIX, HHTEPIPETAlUs PE3yIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPHUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMITHIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIQJICHHE HaBBIKAMU PAOOTHI C ONEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU MTPOTPAMMHOTO 00ECTIEYSHUS IS PEIICHHs YIEOHBIX 33714 110 BEIOpaHHOM
CHEIUATH3AIIH;

HAJIMYWE MPEJCTABICHUN O KOMIBIOTEPHBIX CETSIX M UX PO B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUIIAX OPTAHU3ANNN U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceteil, 00 0OmUX mNpUHIUNAX pPa3pabOTKu W (PYHKIIMOHHUPOBAHUS WHTEPHET-
MIPUJIOKEHN;



MOHUMAaHUE YyIpo3 UHPOPMALIMOHHON 0€30M1aCHOCTH, UCIIOJIb30BAHUE METO/I0B
U CPEICTB MPOTUBOACHUCTBHUS 3TUM yIrpo3aM, COOJIOJIEHHE Mep Oe30MacHOCTH,
MPENIOTBPAIIAONINX HE3aKOHHOE pAaCIpOCTPAaHEHHWE NEPCOHAJBHBIX JaHHBIX,
coOmtoieHne TpeOOBAHUI TEXHUKM O€30MACHOCTM W TUTHMEHbl HpH paboTe C
KOMIIBIOTEpAMHU U JIPYTUMHU KOMIIOHEHTaMHU IU(PPOBOTO OKpPYXKEHUs, MOHUMaHUE
MIPaBOBBIX OCHOB KCIIOJIb30BaHUSI KOMIIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U paObOTHI
B ceTtu MHTEpHET;

MOHUMAHUE OCHOBHBIX MPUHIMIOB JUCKPETU3AIMU PA3IMYHBIX BHUJIOB
uHpopMalMi, yMEHUE ONpelnensiTh HMHPOPMAUMOHHBIM OOBEM TEKCTOBBIX,
rpaduyecKuX M 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMmeTpax JUCKpPETU3alluH,
YMEHUE OIPEACIIATh CPEHIOI0 CKOPOCTh MEepeiaun JaHHBIX, OLIEHUBATh U3MEHEHUE
BpEMEHU IMepefauyd MNpu HM3MEHEHUH HH(POPMAIMOHHOTO 00bEMa JaHHBIX H
XapaKTepUCTUK KaHaja CBS3H;

YMEHHUE UCIOJIb30BaTh MPHU PEIICHUH 33Ja4 CBOMCTBA MO3ULMOHHON 3amucu
qHcell, aITOPUTMA MOCTPOEHUS 3aITUCH YUCIIA B MMO3ULIMOHHON CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBaHMEM M MOCTPOCHHUS YHCIIAa MO CTPOKE, COJAEpKalllel 3amuch
ATOTrO YKCJIA B TO3ULIMOHHOMN CUCTEME CUMCIICHUS C 3/ITaHHBIM OCHOBaHUEM, YMEHHUE
BBITMOJHATH apU(PMETUYECKUE ONIEPALIMH B TIO3UIIMOHHBIX CHCTEMAaX CUUCIICHHUS;

YMEHHUE BBIMOJHATh MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUN, HCIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAaJIbHBIX (popMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, HCCJIEIOBAaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO
epeMeHHbIe, PellaTh HECIOKHbIEC JIOTUYECKHE YPAaBHEHUS U CUCTEMbI YpaBHEHU;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCEN B MO3UIIMOHHON CHUCTEME CUHUCIICHHS, HaXOXICHHE
BCEX IMPOCTHIX YKCEI B 33JIaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IIEJIbIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTUPOBKH,
yMEHHUE ONPENENsATh CIOKHOCTh H3YyYaeMbIX B Kypce O0a30BBIX aJIrOpPUTMOB
(cymMMupOBaHHE 3JIEMEHTOB MAacCHBa, COPTHpPOBKAa MaccuBa, IepeOOpHbIe
aJITOPUTMBI, IBOUYHBINA MOKMCK) U MNPUBOJUTH MPUMEPHI HECKOIBKHX aJTOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIBHBIM $I3bIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacrtaBieHussMH O O0a30BbIX THUIIAX JAHHBIX W
CTPYKTypax JaHHbIX, YMEHHE MCIOJIb30BaTh OCHOBHBIE  YIPABISIOIINE
KOHCTPYKIIMM, YMEHHUE OCYIIECTBIISITh AaHaIU3 NPEAJIOKEHHONH MPOrpaMMbl:
ONpENENATh Pe3yAbTaThl pabOThl MPOrpaMMbl IPU 3aJaHHBIX MCXOJHBIX JIaHHBIX,
ONpEeNeNATh, NPU KAKUX HCXOAHBIX JAHHBIX BO3MOXXKHO TMOJYYEHUE YKa3aHHBIX
pPE3yIbTATOB, BBISBIATH JAHHBIE, KOTOPblE MOTYT MPHUBECTU K OLIMOKEe B padore
porpaMmbl, POPMyYIUPOBATH MPEAJIOKEHHUS IO YIAYUIISHUIO TPOTPAMMHOTO KOJIa;



YMEHUE CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JE€MOHCTPAllMOHHBIE MAaTEPHUAJIbl C UCIOJIb30BAHUEM BO3MOXKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCNOIb30BATh JIEKTPOHHBIE TAOIMIIbI I aHATIN3a, IPEICTaBICHUS U
00pabOTKH NaHHBIX (BKJIIOYAs BHIYMCIEHHE CYMMBbl, CPEJHETO apu(PMETUYECKOrO,
HanOOJBUIEr0O W HAWMMEHBLIEr0 3HAYEHUW, pEIIeHHEe YpaBHEHUH, BbIOOD
ONTUMAJIBHOTO  pelIeHusi, MoAO0Op JUHUM  TpeHAa, pelIeHHe  3ajad
MIPOTHO3UPOBAHMUS).

B mpouecce u3ydenus kypca UHGOpPMATHKU YriyOJE€HHOTO ypoBHsS 6 11
Knacce oOy4aromuMucs OyyT JOCTUTHYTHI CAEAYIOLINE IPEIMETHBIE PE3yIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIC KOJbl, JOMYCKAIOIIMe OJHO3HAYHOE
JIEKOAUpPOBaHUE cOOOUIeHU (TpedUuKCHbIE KO/ABI), MCHOJIb30BaTh MPOCTEHIINe
KOJbl, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMMOKHU MpPH Mepeaade
JAHHBIX, CTPOUTH KOJI, 00ECIEUMBAIOIINA HAUMEHBIIYI0O BO3MOXHYIO CpPEIHIOIO
JUIMHY COOOIIEHUs TpPU HM3BECTHOM YacTOT€ CHUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CHKATHUS JAHHBIX;

yMEHHUE pelaTh aTOPUTMUYECKUE 3aJlayu, CBSI3aHHBIE C aHAJIU30M IpadoB
(33241 MOCTPOEHUS ONITUMAJIBHOTO ITyTH MEKy BeplInHaMu Tpada, onpeaeaeHus
KOJIMYECTBA  Pa3IUYHBIX MyTed MeXJy BepUIMHAMU  OPUEHTUPOBAHHOIO
aIMKJINYECKOTOo rpada), yMEHHE UCIIO0Ib30BaTh IEPEBbS IPU AHAIU3€E U IOCTPOESHUHU
KOJIOB U JJIsl MPEICTaBICHUS apu(PMETHUECKUX BBIPAXKEHUHN, IPU PEIICHUHU 3a]ad
IIOMCKA ¥ COPTUPOBKHU, YMEHUE CTPOUTH JEPEBO UIPHI 110 33JaHHOMY AJITOPUTMY,
pa3palaThIBaTh U 0OOCHOBBIBATh BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMEeHHE pa3pabaTbiBaTh U pEal30BbIBATh B BHUJAE IHporpamm 0a3oBbIe
QITOPUTMBI, YMEHHME MCIOJIB30BaTh B IPOrpaMMax [IaHHBIE PA3IMYHBIX THIIOB C
y4E€TOM OIrpaHMYEHUN Ha AMANa30H WX BO3MOJXKHBIX 3HAYEHUM, NPUMEHATH IPU
pELICHUH 3a]1a4 CTPYKTYPBI JaHHBIX (CIIMCKH, CIIOBAPH, CTEKU, OUEPEAU, AEPEBDS),
UCMOJb30BaTh 0a30BblE ONEpallMM CO CTPYKTypaMu JaHHbBIX, [PUMEHSIThH
CTaHJApTHbIE U COOCTBEHHBIE MOJMPOrPaMMBI JIJIsl 00pabOTKH YHCIOBBIX TAHHBIX U
CHUMBOJIBHBIX CTPOK, HCIOJb30BaTh HpHU pa3paboTKe Nporpamm OUOIMOTEKH
HNOJIMpPOrpaMM, 3HaTh (PYHKUIMOHAJIBHBIE BO3MOXHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpe/ibl pa3paboTKH, YMEHUE UCTI0Ib30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpelie MporpaMMHUpPOBAHMSI, YMEHHUE JOKYMEHTUPOBAThH IIPOrPaMMBl;

YMEHHUE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMM CBEICHUSAMH O 0a3ax JaHHBIX, X CTPYKTYpE, CPEICTBAX
CO3J1aHUsI U pabOThl C HUMHU, YMEHUE HCIOJIb30BaTh TaONUUYHbIEC (PEISIUOHHEIE)
0a3bl JaHHBIX (COCTABIATH 3aIPOCHl B 0a3ax MaHHBIX, BBHIIOJIHATH COPTUPOBKY H
MOUCK 3amuced B 0as3e MaHHBIX, HAMOJHATH pa3paOoTaHHyiO0 0a3y HaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE MCIOIb30BaTh KOMITBIOTEPHO-MAaTeMaTHIECKIEe MOJENN JJIs aHalln3a
00BEKTOB U MPOILIECCOB: POPMYITUPOBATH II€JIb MOJEITUPOBAHHSI, BHITIOTHITH aHAIN3
pe3ynbTaTOB, MOJYYEHHBIX B XOJE MOJCIMPOBAHHUS, OLICHWBATH COOTBETCTBUE
MOJIENId MOJETIUPYEMOMY OOBEKTY WM TMPOLECCy, HPEICTAaBIATh PE3yIbTaThl
MOJICTTUPOBAaHMsI B HATJISITHOM BHJIE;

YMEHHE OpraHW30BBIBATH JIMYHOEC WH(OPMAIMOHHOE TMPOCTPAHCTBO C
WCTIONB30BAaHUEM PA3NUYHBIX CPEACTB LU(MPOBBIX TEXHOJOTUH, TMOHUMAaHHE
BO3MOJKHOCTEH LH(POBBIX CEPBUCOB TOCYJApCTBEHHBIX YCIYT, LH(POBBIX
0o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHUE OCHOBHBIX MPHUHIMIIOB PabOThI, BO3SMOXKHOCTEH M OTpaHUYCHHUSI
NPUMEHEHUS] TEXHOJIOTMI MCKYCCTBEHHOTO HHTEIIEKTa B Pa3lUYHBIX OO0IACTSX,
HaJIMYME TPEJCTaBICHUH O Kpyre pelmaeMblX 3aJad MallMHHOTO OOY4YCHHS
(pacnio3HaBaHUs, KIACCH(PUKAIMN U MMPOTHO3UPOBAHUS) HAIMYWE MPEICTABICHUIN
00  UWCTHOJB30BAaHMM  HWHMOOPMAIMOHHBIX  TEXHOJOTHH B Pa3IUYHBIX
npodeccuoHaIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

n/m Bcero Kourpoububie | IlpakTHyeckue
TeM MPOrpaMmabl o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pa3zpnen 1. LHudpoBas rpaMoTHOCTH
Kommerotep -
1.1 YHHUBEPCAJIBbHOE YCTPOMCTBO 6 https://www.kpolyakov.spb.ru/school/probook.htm
00pabOTKH TaHHBIX
1.2 [IporpammuoOe obecrieueHne 6 https://www.kpolyakov.spb.ru/school/probook.htm
1.3 KomneroTrepHbie cetn https://www.kpolyakov.spb.ru/school/probook.htm
14
1.4 HpopMALHOHHas 7 2 https://www.kpolyakov.spb.ru/school/probook.htm
0€301acHOCTb
Hroro no pazneny 24
Paznea 2. Teopernueckne 0CHOBbI HH(POPMATHKH
[IpencraBnenue
2.1 PeACTaBIeHH 19 1 2 https://www.kpolyakov.spb.ru/school/probook.htm
nH(pOpMaLIUK B KOMIIBIOTEPE
2.2 OCHOBBI areOpHI JTOTUKH 14 1 https://www.kpolyakov.spb.ru/school/probook.htm
2.3 KommnbrorepHas apupmernka 7 1 1 https://www.kpolyakov.spb.ru/school/probook.htm
Hroro no pazneny 40
Paznen 3. AuropurmMbl 1 NpOrpaMMHpPOBaHUE
Bsenenue B
3.1 16 0.5 https:// www.kpolyakov.spb.ru/school/probook.htm
MIPOrpaMMUPOBAHUE
BcnomorarenbHbie
3.2 8 2 https://www.kpolyakov.spb.ru/school/probook.htm
aIrOPUTMBI
3.3 YucneHHble METOIBI 5 3 https://www.kpolyakov.spb.ru/school/probook.htm
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Anroputmbl 06paboTKH

34 5 1 https://www.kpolyakov.spb.ru/school/probook.htm
CHUMBOJIBHBIX JaHHBIX
Anro 6pab
3.5 AITOPUTMBL OOPADOTKH 10 3.5 https://www.kpolyakov.spb.ru/school/probook.htm
MAaCCHBOB
Hroro no pazneny 44
Pa3znen 4. UndopMmanmoHHble TEXHOJOTHI
O0paboTKa Te
4.1 PADOTKA TEKCTOBBIX 6 2.5 https://www.kpolyakov.spb.ru/school/probook.htm
JTIOKyMEHTOB
4.2 AHan3 JaHHBIX 8 3 https://www.kpolyakov.spb.ru/school/probook.htm
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO HACOB
1 136 21.5

I10 ITIPOTPAMME



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

11 KVIACC

Ne KoanuecTBo 4acon
HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n Kourpoububie | IIpakTHyeckue
TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pasnea 1. Teopernueckne 0CHOBbI HH(POPMATHKH
Nudopma
1.1 Hpopmaws 1 10 2.5 https://www.kpolyakov.spb.ru/school/probook.htm
MH(}OPMaLMOHHBIE TPOLIECCHI
1.2 MoaenupoBanne 8 1 2 https://www.kpolyakov.spb.ru/school/probook.htm
Hroro no pazgeny 18
Pa3zpnen 2. AropurmMsl ¥ IPOrpaMMHpPOBaHUeE
Oneme €0
2.1 TICMEHTEI Te0pHH 6 1 https://www.kpolyakov.spb.ru/school/probook.htm
AITOPUTMOB
Anro c
2.2 FIFOPHIMEL H CTPYKTYPH 28 1 10 https://www.kpolyakov.spb.ru/school/probook.htm
JAHHBIX
OcHOBBI 00BEKTHO-
2.3 OPUEHTHUPOBAHHOTO 16 1 4.5 https://www.kpolyakov.spb.ru/school/probook.htm
[IPOrpaMMHUPOBAHUSA
Hroro no pazaeny 50
Paznea 3. UndopmanmoHHbIe TEXHOJIOTHH
KomnbrorepHo-
3.1 MaTEMATUYECKOE 8 2 https:// www.kpolyakov.spb.ru/school/probook.htm
MOJEJIIMPOBAHUE
3.2 bas3n1 janHbIX 10 4 https://www.kpolyakov.spb.ru/school/probook.htm
3.3 Beb-caiiTel 14 4 https://www.kpolyakov.spb.ru/school/probook.htm
34 KomnerotepHas rpaguka 3.5 https://www.kpolyakov.spb.ru/school/probook.htm
3.5 3D-MoaenupoBaHue 3 https://www.kpolyakov.spb.ru/school/probook.htm



https://www.kpolyakov.spb.ru/school/probook.htm
https://www.kpolyakov.spb.ru/school/probook.htm
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Hroro no pazneny

48

PesepBHoe Bpems

20

OBIIEE KOJIMYECTBO HACOB
[10 [TPOT'PAMME

136

36.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos
Ne i/ Tema ypoka DJIeKTpOHHbIe LN poBbIe
Bcero | Konrtpoabnsie | IIpakTnueckue
o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoTsbI
TpeGoBaHMsI TEXHUKH O€30MACHOCTH U
| TUTHEHBI ITPU paboTe ¢ KOMIbIOTEpPAMU U ) https://www.kpolyakov.spb.ru/
JIpYyTUMU KOMIIOHEHTaMH LU(PPOBOrO school/probook.htm
OKPYKECHHS
5 [IpuHIMIBI pabOTHI KOMIIBIOTEPOB U 1 https://www.kpolyakov.spb.ru/
KOMITBIOTEPHBIX CUCTEM school/probook.htm
3 OOMEH TaHHBIMU C IIOMOIILIO IINH. 1 https://www.kpolyakov.spb.ru/
KoHTpoineps! BHEIIHUX yCTPOICTB school/probook.htm
4 ABTOMaTHYECKOE BBINOTHECHHUE 1 https://www.kpolyakov.spb.ru/
POTPaMMBI IPOLECCOPOM school/probook.htm
OneparuBHas, NOCTOSTHHAS U
5 JIOJITOBpEeMEHHAs naMATh. KOHTposiepbl 1 https://www.kpolyakov.spb.ru/
BHEIIHUX yCTpoMcTB. [Ipsamoit noctyn k school/probook.htm
aMATH
6 CoBpeMeHHbIE KOMITBIOTEPHBIE 1 https://www.kpolyakov.spb.ru/
TEXHOJIOTUU school/probook.htm
IIporpammuoe obecnieueHue
https://www.kpolyakov.spb.ru/
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
. school/probook.htm
MOOMJIBHBIX YCTPOMCTB
2 CucteMHOe MporpaMMHOE oOecrieueHue. 1 https://www.kpolyakov.spb.ru/
OnepaniuoOHHbIE CUCTEMBI school/probook.htm
9 Yrtunutel. [IpaiiBepsl yCTPOUCTB. 1 https://www.kpolyakov.spb.ru/

HapannenLHoe IporpaMMHUpOBAHNC

school/probook.htm
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I/IHCTaJIJISII_[I/ISI U JCUHCTAJIAIUA

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

10
MPOrPaMMHOTO OOECTICUEHUS school/probook.htm
@aiisioBbie cucTeMbl. [IpuHIATIBI
1 pa3MeIeHus 1 UMeHOBaHUs (paiiiioB B https://www.kpolyakov.spb.ru/
nonroBpeMeHHoi namsty. [11abnousr s school/probook.htm
onMcaHus rpyni (aitioB
3axkoHOmATEILCTBO Poccuiickoi
12 deneparmu B 00J1aCTH IPOrPAMMHOIO hitps://www.kpolyakov.spb.ru/
Aepall porp school/probook.htm
o0ecCIIeueHN U TaHHBIX
[TpuHIUIIEI TOCTPOCHUS U anmnapaTHbIe
. https://www.kpolyakov.spb.ru/
13 KOMIIOHEHTBI KOMITBFOTEPHBIX CETEM.
school/probook.htm
CereBble MPOTOKOJIbBI
14 Cern VHIEDHET https://www.kpolyakov.spb.ru/
p school/probook.htm
15 Paznenenne IP-cetn Ha mmoaceT ¢ https://www.kpolyakov.spb.ru/
IOMOIIBIO MAaCOK ITOACETEN school/probook.htm
16 CeTenoe a c oBALIE https://www.kpolyakov.spb.ru/
TEB MUHHUCTPHUPOBAHN
A pup school/probook.htm
Bunel nestensHoctu B cetu HTEpHET.
17 Ce cu Mntenmera. Tocy 1ancrae . https://www.kpolyakov.spb.ru/
BUCEI IlHTEpHETA. TBEHHEBI
p p yAap school/probook.htm
3JIEKTPOHHBIE CEPBUCHI U YCIYTH
18 Vind 6 https://www.kpolyakov.spb.ru/
HpopMalmoHHasg 0€30IaCHOCTh
pMall school/probook.htm
19 BpenonocHsie mporpaMMHoOe https://www.kpolyakov.spb.ru/
obecrieueHre U METO bl OOPHOBI C HUM school/probook.htm
20 [IpakTuyeckas pabora 1o Teme https://www.kpolyakov.spb.ru/

"AHTUBHPYCHBIE IPOTrpaMMBbI"

school/probook.htm
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OpraHnsauHs{ JIMYHOI'O apXuBa

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

21 nHpopmanuu. PezepBHOE KOITUPOBAHUE.
bopman p p school/probook.htm
[TaposibHast 3amuTa apxuBa
https://www.kpolyakov.spb.ru/
22 [[InppoBanre JaHHBIX
bp A school/probook.htm
” Anroputm mudposanus RSA. https://www.kpolyakov.spb.ru/
Creranorpadus school/probook.htm
24 [IpakTnueckas paboTa no Teme https://www.kpolyakov.spb.ru/
"[llndppoBanue naHHBIX" school/probook.htm
Nudopmanusi, 1aHHbIE ¥ 3HAHUSA.
25 HudopmanrmoHHbIE TPOIECCHI B TPUPO/IC hitps: v kpolyakovaph
pMart pott PHpOZIE, school/probook.htm
TEXHUKE U OOIIECTBE
HenpepsiBHBIC U TUCKPETHBIE BETUYHHBI
" curHaibsl. HeoOxoamMocTs
26 JTUCKPETU3ay HH(OpMaIHH, https://www.kpolyakov.spb.ru/
MpeHa3HAaYECHHOW 71 XpaHEHHS, school/probook.htm
nepeaadn u 00paboTKu B U(PPOBBIX
cucTeMax
JIBonuHoe koaupoBaHue. PaBHoMepHbIE
Y HEpAaBHOMEPHBIE KOJIBI.
27 JleKoaupoBanue coodmeHIHii https://www.kpolyakov.spb.ru/
Hp B ’ school/probook.htm
3allMCaHHBIX C TOMOILBIO
HEPaBHOMEPHBIX KOJOB
Yenosue @ano. [Toctpoenue
https://www.kpolyakov.spb.ru/
28 OJIHO3HAYHO JEKOJUPYEMBIX KOJOB C
school/probook.htm
nomoInsto aepesa. ['pap An. A. Mapkosa
Enunuie! naMepeHus Koan4yecTBa
. https://www.kpolyakov.spb.ru/
29 uHpopmanuu. AnpaBUTHBIN MOIXOA K

OIICHKE KOJIMYCCTBA I/IH(I)OpMaI_II/II/I

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

30 CHUCTEMBI CUUCIIEHUS
school/probook.htm
31 [IepeBon uncen U3 OJHOU CHCTEMBI https://www.kpolyakov.spb.ru/
CUYHUCIICHUS B IPYIYIO school/probook.htm
JIBonuHas, BOCbMEPUYHAs U
3 eCTHALLATED I A CHOTEMAL https://www.kpolyakov.spb.ru/
Aiatep school/probook.htm
CUUCJIEHUS], CBSA3b MEKYy HUMHU
JIBonuHasi, BOCbMEPUYHAs U
33 CCTHALLATE A5 CHCTe https://www.kpolyakov.spb.ru/
IIECTH TEpUIHAA CUCTEMBI
Aiatep school/probook.htm
CUHUCJIEHUS], CBA3b MEKY HUMHU
JIBonuHasi, BOCbMEpPUYHAs U
34 CCTHALATE A5 CHLCTe https://www.kpolyakov.spb.ru/
IIECTH TEPUYHASI CUCTEMEI
AHaTep school/probook.htm
CUUCJIEHUS], CBS3b MEKy HUMH
35 Apudmerrdeckue ornepanuu B https://www.kpolyakov.spb.ru/
MO3UIUOHHBIX CUCTEMAX CUUCICHUS school/probook.htm
36 TponuHas ypaBHOBEIIEHHAs CUCTEMA https://www.kpolyakov.spb.ru/
CUMCJICHUS school/probook.htm
37 JIBOMUYHO-JECATUYHAS CUCTEMA https://www.kpolyakov.spb.ru/
CUMCJICHUS school/probook.htm
33 Ko OBALIE TEKCTO https://www.kpolyakov.spb.ru/
UPOBAHUE TEKCTOB
p school/probook.htm
39 PactpoBoe xogupoBanue H300paxkeHUt hitps://www kpolyakov.spb.ru/
P mp p school/probook.htm
[IpakTnueckas pabota mo Teme
40 B e ——— https://www.kpolyakov.spb.ru/
P 1t p school/probook.htm
uHpopmanun"
41 LBeroBbie MOsenu. BekropHoe https://www.kpolyakov.spb.ru/

KoaupoBaHue. @opmarsl (aitinos.

school/probook.htm
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Tpéxmepnas rpaduka. OpakraabHas
rpaduka

Komuposanue 3Byka. Orienka
WH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX

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

42 AHHBIX MPH 3aJaHHBIX YaCTOTE
A p A school/probook.htm
JIMCKPETU3AIMU U PA3PSIAHOCTH
KOJIUPOBAaHUSA
43 KonTponbHas pabota o teme https://www.kpolyakov.spb.ru/
«KonupoBanue nnpopmanum» school/probook.htm
https://www.kpolyakov.spb.ru/
44 OcHOBBI anredpbl JTOTUKU
school/probook.htm
45 Jlornueckue omneparuu. Tabmuibl https://www.kpolyakov.spb.ru/
HUCTHUHHOCTH school/probook.htm
Jlornueckue BeipaxkeHusd. Jloruueckue
46 ToXAecTBa. J{oka3aTeabCTBO JOTMUSCKUX https://www.kpolyakov.spb.ru/
TOXIECTB C IOMOIIBIO TA0IHIL school/probook.htm
HCTUHHOCTH
[IpakTrueckas padota mo reme
https://www.kpolyakov.spb.ru/
47 «IToctpoeHue u aHanu3 TabIUIL
school/probook.htm
HWCTUHHOCTH B TAOJIMYHOM IIPOLIECCOPEN
43 Jlornueckue onepauuu 1 Oolepaluy HaJl https://www.kpolyakov.spb.ru/
MHO>KECTBaMH school/probook.htm
49 Jlornueckue onepanuu 1 onepauyy Hajl https://www.kpolyakov.spb.ru/
MHO>KECTBaMH school/probook.htm
3aKoHBI aNTeOphI JIOTHKH.
https://www.kpolyakov.spb.ru/
50 DOKBHMBaJICHTHbIE TPe0OPa30BaHUS

JJOTHYCCKHX BLIpa)KeHI/II\/’I

school/probook.htm
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Jlornueckue YPaBHCHUA U CUCTCMBI

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

51
ypaBHEHUU school/probook.htm
Jloruveckue GpyHKIMHA. 3aBUCHMOCTh
57 KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX https://www.kpolyakov.spb.ru/
(GYHKIHH OT KOJIMYECTBA APTYMEHTOB. school/probook.htm
[TostHBIE CHCTEMBI TIOTUYECKUX (DYyHKITUH
Kanonnueckue popMbI TOTHIECKUX
BbIpakeHuil. CoBepIlIeHHbIE
https://www.kpolyakov.spb.ru/
53 NU3BIOHKTUBHEIE 1 KOHBLIOHKTHUBHLIE
school/probook.htm
HOpMaJIbHBIE (DOPMBI, AITOPUTMBI KX
TTOCTPOSHUS 1O TAOJIUIIE UCTUHHOCTH
54 Jlornueckue 3jIeMEHTEI B COCTAaBE https://www.kpolyakov.spb.ru/
KOMIIbIOTEPA school/probook.htm
55 Tpurrep. CymmaTtop. MHOropaspsaHsii https://www.kpolyakov.spb.ru/
CyMMaTop school/probook.htm
[TocTpoeHue cxem Ha JOTrHYECKUX
https://www.kpolyakov.spb.ru/
56 dJIEMEHTaX. 3aluCh JJOTHYECKOTO
. school/probook.htm
BBIPAXEHUS IO JIOTUYECKON CXEME
57 MuUKpOCXEMBI U TEXHOJIOTHS X https://www.kpolyakov.spb.ru/
NPOU3BOJACTBA school/probook.htm
[IpencraBieHue Henblx YUCET B TaMSITH
KoMmImbloTepa. OrpaHu4eHHOCTD
https://www.kpolyakov.spb.ru/
58 JIAana3oHa 4Yruces Mpyu OrpaHnuYCHUN
school/probook.htm
KoJnMyecTBa pa3psazioB. [lepenonHenne
pa3psAAHON CETKH
59 be33HakoBbIe U 3HAKOBBIE JaHHBIE. https://www.kpolyakov.spb.ru/

3HaKOBBIN OWT. /[BOMYHBIN

school/probook.htm
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I[OHOHHHTCHBHBIﬁ KOI OTpULATCIIbHBIX
YHUCCJI

[ToOuTOBBIC TOTUYECKHE OTICPAITHH.

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

60 Jlornueckuii, apupmMeTHUSCKUN U
. pih school/probook.htm
LHUKJIMYECKUI CABUTH
61 HIndpoBanue ¢ MOMOIIBIO TOOUTOBOM https://www.kpolyakov.spb.ru/
onepauuu «uckiaoyaroniee NJIN» school/probook.htm
2 [IpencraBnenue U XxpaHeHHUE B MAMSITH https:/www.kpolyakov.spb.ru/
KOMITBIOTEPA BEIIECTBEHHBIX YUCET school/probook.htm
BrinosnineHue onepanuii ¢
https://www.kpolyakov.spb.ru/
63 BEIIECTBEHHBIMU YU CJIAMH, HAKOIIJICHHE
school/probook.htm
OImMOOK MPU BEIYUCIICHUSIX
64 KonTponbHas pabota o teme «OCHOBBI https://www.kpolyakov.spb.ru/
anreOpbl TOTUKNY school/probook.htm
https://www.kpolyakov.spb.ru/
65 AHau3 anropuTMoB
school/probook.htm
Otansl peleHns 3a1a4 Ha KOMIIbIOTEPE.
66 " . e cpe https://www.kpolyakov.spb.ru/
HCTPYMEHTAJIbHBIE CPEICTBA:
Py el school/probook.htm
TPAHCISATOP, OTIAAAYUK, TPOPUITHPOBILIUK
Cpena nporpammupoBanus. Komnumnsous
67 U VMHTEpIpETaLys IPOrpamm. https://www.kpolyakov.spb.ru/
BupryanbHbie MalivHEL. school/probook.htm
WuTerpupoBanHas cpena pa3padboTku
63 M https://www.kpolyakov.spb.ru/
€TO/bl OTIIAAKHU IIPOrPaMM
a a porp school/probook.htm
69 TuIbI IEpEMEHHBIX B SA3bIKE https://www.kpolyakov.spb.ru/

IPOrpaMMHUPOBAHUS

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

70 O0paboTKa 1EeNbIX YUCEeT school/probook.him
71 O0paboTKa BELIECTBEHHBIX YHCE https://www.kpolyakov.spb.ru/
P m T school/probook.htm
72 Ciy4daliHble U [ICEBAOCIYYalHbIE YHNCIIA hitps://www.kpolyakov.spb.ru/
y oty school/probook.htm
https://www.kpolyakov.spb.ru/
73 BerBnenus. CnoxHble yCIoBuUs
school/probook.htm
74 [TMIEL © YeToBHeM https://www.kpolyakov.spb.ru/
e yen school/probook.htm
kbl IO MEPEMEHHOM.
https://www.kpolyakov.spb.ru/
75 B3anmo3ameHsaeMoCTh pa3IuyHbIX BUIOB
school/probook.htm
IIUKJIOB
76 O06paboTka HaTypaJIbHBIX YUCEIl C https://www.kpolyakov.spb.ru/
HCIOJb30BAHUEM IIUKJIOB school/probook.htm
HaxoxaeHnue Bcex MpOCThIX YKCEIT B
77 3agaHHOM nuamna3oHe [IpakTuueckas 0.5 https://www.kpolyakov.spb.ru/
pabora o Teme «PemieHue 3a1a4 ) school/probook.htm
METOJIOM Tepedopar»
73 usanua N https://www.kpolyakov.spb.ru/
HBApHAHT LI school/probook.htm
79 JTOKYMeHTHPOBAHHE TPOFPAMM https://www.kpolyakov.spb.ru/
OKyMe po ¢ iporp school/probook.htm
20 O0paboTka JaHHBIX, XPAHSIIIUXCS B https://www.kpolyakov.spb.ru/
daitnax school/probook.htm
https://www.kpolyakov.spb.ru/
81 Pas3Ouenne 3amaun Ha mmo3amauu
school/probook.htm
22 Hcnons3oBanue CTaHIapTHOU https://www.kpolyakov.spb.ru/

OUOJIMOTEKH SA3bIKA MPOrPAMMHUPOBAHMUS.

school/probook.htm
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[Monxrouenne GMOIMOTEK MOAIPOrPAMM
CTOPOHHUX IIPOU3BOAUTEIICH

[Toanporpammsl (Ipoueypsl U

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

53 (ynxumn) school/probook.htm
24 [Toanporpammsl (Ipoueypsl U https://www.kpolyakov.spb.ru/
GbyHKITUN) school/probook.htm
25 [IpakTnueckas pabota no Teme https://www.kpolyakov.spb.ru/
"Pa3paboTka nmoanporpamm” school/probook.htm
Pexypcus. PexypcuBHble 00BEKTbI
26 (bpaxransr). PexypcuBHBIC TIpOLIETYyPHI U https://www.kpolyakov.spb.ru/
¢ynkuu. Mcnonb3zoBanue creka s school/probook.htm
OpraHU3alui PEKYpPCUBHBIX BBI30BOB
27 [IpakTnueckas pabota o Teme https://www.kpolyakov.spb.ru/
"PexypcuBHBIE TOATPOTrpaMMBbI" school/probook.htm
28 MoaynbpHBII IPUHIMI TIOCTPOCHUS https://www.kpolyakov.spb.ru/
nporpamMmm school/probook.htm
29 YCICHEbLE METOLLL https://www .kpolyakov.spb.ru/
a school/probook.htm
90 [IpakTrueckas padota mo Teme https://www.kpolyakov.spb.ru/
«HucneHHoe penieHue ypaBHEHUIN school/probook.htm
91 Hcnonbs3oBanne TUCKpETU3ALUU B https://www.kpolyakov.spb.ru/
BBIUYMCIIMTEIBHBIX 3aJa4ax school/probook.htm
[IpakTnueckas pabota mo Teme
. https://www.kpolyakov.spb.ru/
92 «IIpnbnmxEHHOE BBIUKCICHHUE JITTUH
N school/probook.htm
KPHUBBIX U IUIOMAAeH GUryp»
93 IIpaktuyeckas padora no Teme «llouck https://www.kpolyakov.spb.ru/

MakCUMyMa (MUHUMYMa) QyHKITH»

school/probook.htm
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O06paboTKka CUMBOJIBHBIX JIAHHBIX.
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX

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

94 . .
CTPOK: MOJICUET KOJIIMIECTBA MOSBICHAMN school/probook.htm
CHUMBOJIa B CTPOKE
AnropuT™MbI 00pabOTKH CHMBOJIBHBIX
https://www.kpolyakov.spb.ru/
95 CTPOK: pa30MEeHHE CTPOKH Ha CJIOBA TI0
school/probook.htm
POOENIbHBIM CUMBOJIAM
AAropuT™Mbl 00pabOTKH CHMBOJIBHBIX
96 CTPOK: MOMCK MOJCTPOKHA BHYTPH TAHHOMN https://www.kpolyakov.spb.ru/
CTPOKH; 3aME€Ha HaWJICHHOW MOJICTPOKH school/probook.htm
Ha JPYTYIO CTPOKY
[IpakTnueckas pabota o Teme
97 "O06paboTKa CTPOK C UCIIOTH30BAHUEM | https://www.kpolyakov.spb.ru/
GbyHKIMI cTaHAapTHON OMOTHOTEKH school/probook.htm
sI3pIKa TPOrpaMMUpoOBaHus"
03 Tenena CJ10B B 3aaHHOM andasuTe https://www.kpolyakov.spb.ru/
H Y CIIOB B HHOM BUT
pall a school/probook.htm
MaccuBbl 1 TOCIIEI0OBATEIBHOCTH YHUCEIL.
https://www.kpolyakov.spb.ru/
99 [IpakTrueckas padota mo Teme 0.5
school/probook.htm
"3anosHeHune maccusa
100 O0001IEHHBIC XapaKTEPUCTUKH MAaCCHBA hips: v kpolvakovapha
m P p school/probook.htm
JIuHelHbI TOUCK 3aJaHHOTO 3HAYEHUS B
101 MaccuBe. [IpakTuyeckas pabora 1o Teme 0.5 https://www.kpolyakov.spb.ru/
"JInHEeHBIA ITOUCK 3aJaHHOI'0 3HAYEHUS ) school/probook.htm
B Maccuse"
[IpakTtuyeckas pabora no Teme "[lonck
https://www.kpolyakov.spb.ru/
102 MUHUMAJIBHOTO (MAaKCUMAIBHOTO) 1

3JIEMEHTA B YUCJIOBOM Maccuse"

school/probook.htm
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CopTupoBKa OJHOMEPHOIO MacCHBa.
IIpocTsie METOABI COPTUPOBKH.

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

103 0.5
[TpakTudeckas pabota mo teme "IIpocTeie school/probook.htm
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciusiHueM. beictpast
COPTHUPOBKA MaccuBa (JIrOPUTM https://www.kpolyakov.spb.ru/
104 . 0.5
QuickSort). [IpakTuueckas padota mo school/probook.htm
teMe "bricTpast coprupoBka maccuBa"
JIBOMYHBII TOUCK B OTCOPTUPOBAHHOM
https://www.kpolyakov.spb.ru/
105 MaccuBe. [IpakTnueckas paboTa 1o teme 0.5
. school/probook.htm
" JIBOWYHBIH MOUCK"
106 JIByMepHBbIC MacCUBBI (MATPHIIBI) hitps: v kpolyakovaph
yMep pH school/probook.htm
https://www.kpolyakov.spb.ru/
107 AnropuT™Mbl 00pabOTKH MaTpPHII school/probook.htm
KonTponbHas pabota o teme https://www.kpolyakov.spb.ru/
108
«Maccubb» school/probook.htm
109 CoelicTBa TeKCTOBONS IhOLECcona https://www.kpolyakov.spb.ru/
PEACTBA TEKCTOBOTO POt p school/probook.htm
110 KommnbroTepHast BEpCTKa TEKCTa hips: s kpolvakovapha
p p school/probook.htm
[IpakTruueckas padora mo teme "BépcTka
https://www.kpolyakov.spb.ru/
111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1
school/probook.htm
bopmymnamu”
112 " https://www.kpolyakov.spb.ru/
HCTPYMEHTHI PELEH3UPOBAHUS school/probook htm
113 [IpakTuyeckas pabora 1o Teme 1 https://www.kpolyakov.spb.ru/

"MHOrocTpaHU4HbIE TOKyMEHTHI"

school/probook.htm
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O6naunbie cepBuchl. KomutekTuBHast
pabota ¢ mokymeHTamu. [IpakTuueckas

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

114 0.5
pabota o Teme "KosutektuBHas pabota ¢ school/probook.htm
JTOKyMeHTaMu"
https://www.kpolyakov.spb.ru/
115 AHanu3 nanHbix. bonbiue qanHbie
school/probook.htm
https://www.kpolyakov.spb.ru/
116 Marunnoe oOy4eHue
school/probook.htm
117 AHanu3 JaHHBIX C TOMOIILIO https://www.kpolyakov.spb.ru/
AIIEKTPOHHBIX TAOJIHUIIL school/probook.htm
[IpakTnueckas pabota no teme "AHanus
https://www.kpolyakov.spb.ru/
118 JTAHHBIX C MIOMOIIBIO JIEKTPOHHBIX 1
school/probook.htm
Tabymi"
[TocTpoenue rpadmkoB QyHKITHH.
[TpakTrueckas pabota mo Teme
119 "HarnsgHoe npeacraBieHue pe3yibTaToB 0.5 https://www.kpolyakov.spb.ru/
CTaTUCTUYECKON 00pabOTKM TaHHBIX B ) school/probook.htm
BHJIE MArpaMM CPEJICTBAMU PENaKTOpa
AJIEKTPOHHBIX TabIUII"
Jlunuu tpenna. [lpaktuueckas padota mno
120 Trente "Tlon60D UMM Therla 0.5 https://www.kpolyakov.spb.ru/
Ao0P pera, ' school/probook.htm
MpOrHo3upoBanue”
[Ton6op mapamerpa. [IpakTuueckas
121 pabota o Teme "UucieHHOe pelIcHHe 0.5 https://www.kpolyakov.spb.ru/
ypaBHEHHUI ¢ TOMOIIIbIO ToAOOpa ' school/probook.htm
napamerpa"
OnTuMu3anus Kak MOMCK HaWITy4dIlIero
https://www.kpolyakov.spb.ru/
122 pelieHus B 3aJaHHBIX YCIOBUSX. 0.5

[IpakTuyeckas pabora 1o Teme

school/probook.htm
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"Perrtenne 3a7a4 ONTUMU3AINN C
MTOMOIIBIO NEKTPOHHBIX Ta0HII"

[ToBTOpenue. Pemenue 3anad Ha TeMy

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

123 «KomnploTepHBIE CETH» school/probook.htm

124 [ToBTOpenue. Pemenue 3aga4d o teme https://www.kpolyakov.spb.ru/
«KomgupoBanue napopmarum» school/probook.htm

125 [ToBTOpenue. Pemenne 3a1ay Ha https://www.kpolyakov.spb.ru/
BBIYMCIIEHUE KOJIMYeCTBa HH(opManuu school/probook.htm

126 [ToBTOpenue. Penienue 3a1ay Ha TeMy https://www.kpolyakov.spb.ru/
«CHucTeMbl CUUCTICHUS school/probook.htm

127 [ToBTOpenue. Penienue 3a1ay Ha TeMy https://www.kpolyakov.spb.ru/
«Anrebpa TOTUKNY school/probook.htm

128 HroroBast KoHTpoOJbHAS paboTa hitps: v kpolyakovaph

school/probook.htm

129 [ToBTOpeHue. BoinonHeHne u aHaIu3 https://www.kpolyakov.spb.ru/
MPOCTBIX AJITOPUTMOB school/probook.htm

130 [ToBTOpenue. BrinonHeHne anropuTMoB https://www.kpolyakov.spb.ru/
JUISl UICTIOJIHUTENIEN school/probook.htm

131 [ToBTOopenue. O6paboTka https://www.kpolyakov.spb.ru/
MOCJIEI0BATCIBHOCTH YHUCEH school/probook.htm
[ToBTOpenue. Pemienue 3a1ay Ha Temy

132 «O0paboTka nensix yucen. [IpoBepka httpss www.kpokakov.spoau.

school/probook.htm

JETUMOCTI

133 IToBTOpenue. Pemenne 3agad Ha TeMy https://www.kpolyakov.spb.ru/
«PexypcuBHbIe TIpoLEeRypbl U (DYHKIUIDY school/probook.htm

134 IToBTrOpenue. Pemenne 3anad Ha TeMy https://www.kpolyakov.spb.ru/

«O6pa60TI<a CHUMBOIJIBHBIX CTPOK»

school/probook.htm
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IToBTrOpenue. Pemenue 3anad Ha TeMy

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

135 «O06paboTka MaccuBa» ! school/probook.htm
[ToBTOpenue. Pemenue 3anad Ha TeMy
136 «O06paboTKa TaHHBIX, BBOAUMBIX U3 | https://www.kpolyakov.spb.ru/
(aiina B BHJIC TIOCIICIOBATEIIBHOCTH school/probook.htm
qHCe
OBUIEE KOJIMYECTBO YACOB I10 136 19.5

[TPOTPAMME
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11 KVIACC

No KosmyecrBo yacoB DJleKTPOHHBbIE HU(POBHIE
Tema ypoka
n/n B Konrtpoubusie | IlpakTnyeckue | 00pa3oBaTe/bHbIe pecypehbl
cero
padoTsbI padoTsbI
1 KormHuecTso HuopMan 1 https://www.kpolyakov.spb.ru/
: pMalt school/probook.htm
) AL ODIIMEL CHATHS. JAHHELX 1 https://www.kpolyakov.spb.ru/
p A school/probook.htm
https://www.kpolyakov.spb.ru/
3 Auroputym Xamana 1 school/probook.htm
[IpakTnueckas pabota no teme "CxaTue
https://www.kpolyakov.spb.ru/
4 JTAHHBIX C MIOMOIIBIO aITOPUTMA 1 1
school/probook.htm
Xappmana"
https://www.kpolyakov.spb.ru/
> Autroputm LZW I school/probook.htm
AJITOPUTMBI CKATUS TAHHBIX C MMOTEPSIMHU.
[IpakTrueckas padota nmo teme "Cxxarue https://www.kpolyakov.spb.ru/
6 1 0.5
MaHHbIX ¢ notepsmMu (anroputmsl JPEG, school/probook.htm
MP3)"
7 C epe 1 https://www.kpolyakov.spb.ru/
KOpOCTE TCpCiati AAHbIX school/probook.htm
3 TOMEXOYCTONMHBLIE KOLL 1 https://www.kpolyakov.spb.ru/
Yy o school/probook.htm
9 [IpakTrueckas pabota mo Teme 1 1 https://www.kpolyakov.spb.ru/
"[TomexoycroiiunBbIe KOAbI" school/probook.htm
Cucrtembl. KOMIIOHEHTBI CUCTEMBI I KX
10 B3aumo/ieiictBue. CucteMHsIi 3 dekT. 1 https://www.kpolyakov.spb.ru/

VYnpasieHue kak HTHPOPMalMOHHBIN
npouecc. ObpaTHas CBsI3b

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

11 Mogenu u MoJeIupoBaHue school/probook htm

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

12 Tpagu school/probook.htm

13 PellieHHe 3a/1a4 ¢ HOMOIIbIO FpadoB https://www.kpolyakov.spb.ru/

a m P school/probook.htm
14 Tlepesbs https://www.kpolyakov.spb.ru/
p school/probook.htm
15 OCHOBLL TEODII U https://www.kpolyakov.spb.ru/
P p school/probook.htm
[IpakTrueckas padota mo teme "Tlouck

16 oif CTpaTe e ¢ LOMHO https://www.kpolyakov.spb.ru/
BBIMTPBIITH I{ TPaTEruy B UTPE C MOTHOMN school/probook.htm
nHdopmarmen”

17 CpencrBa MCKYCCTBEHHOI'O UHTEIUIEKTA https://www.kpolyakov.spb.ru/

pel Y school/probook.htm

18 KontponbHas paboTa o tTeme https://www.kpolyakov.spb.ru/
«MonenupoBaHue» school/probook.htm
dopmanuzanus MOHIATHUS aJTOpUTMA.

19 Mamuna TrropHUHra Kak yHUBEpCaJIbHAs https://www.kpolyakov.spb.ru/
Mozelnb BeunciaeHui. Tesuc Yépua— school/probook.htm
Trropunra
[IpakTnueckas pabota mo Teme

20 % . https://www.kpolyakov.spb.ru/

OCTaBJICHUE IIPOCTOM IPOrpaMMBbl JIs school/probook htm
MamuHs! Teropunra"
https:// .Kkpolyakov.spb.ru/
21 Mainuna Ilocta e
school/probook.htm
https:// .Kkpolyakov.spb.ru/
22 HopwmansHasie anropudmer MapkoBa DS WW.XDOTYAKOV.5PD. L.

school/probook.htm
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ANTropUTMHYECKU HEpa3peIIMMbIe 3aJauu.

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

23 3anavya octaHoBa. HEBO3MOXKHOCTh
N school/probook.htm
aBTOMAaTUYECKOM OTJIaJIKU IIPOrpaMMm
. https://www.kpolyakov.spb.ru/
24 Cno>XHOCTb BBIYUCIICHUHN
school/probook.htm
[Torck MpOCTHIX YKCEIN B 3aJaHHOM
https://www.kpolyakov.spb.ru/
25 JMarna3oHe ¢ MOMOIIbIO AIrOpUTMa
school/probook.htm
«pemeto IpaTocheHar

%6 [IpakTnueckas pabota no teme "Ilonck https://www.kpolyakov.spb.ru/
MPOCTHIX YKCEJI B 33JIaHHOM JuamnazoHe" school/probook.htm

27 MHoropa3psIHbIe LeNble YHUCIIa, 3a1a91 https://www.kpolyakov.spb.ru/
JUIMHHOM apu(MeTuku school/probook.htm
[IpakTnueckas pabota no Teme
" . https://www.kpolyakov.spb.ru/

28 Peanusaiys BEIYMCIEHHN C

" school/probook.htm
MHOT'Opa3psIHBIMU YU CIIAMH
CrnoBapu (acconuaTUBHbIE MAaCCHBBI,

29 0TOOpakeHwMs ). X3I-TaOIUIIbI. https://www.kpolyakov.spb.ru/
[TocTpoenue anhaBUTHO-4ACTOTHOTO school/probook.htm
CJI0Baps s 3aJIaHHOT0 TEKCTa
[IpakTnueckas pabota no Teme
" https://www.kpolyakov.spb.ru/

30 [TocTpoenue anhaBUTHO-4ACTOTHOTO

" school/probook.htm
cJoBaps s 3aJIaHHOIO TEKCTa
AHanu3 TEKCTa HAa €ECTECTBEHHOM SI3bIKE.

31 Brienenue nocienoBaTenbHOCTEN 110 https://www.kpolyakov.spb.ru/
mabnony. PerynspHbie BbIpaKeHUsI. school/probook.htm
YacToTHBIN aHAIN3

1 [IpakTnyeckas pabora no Teme "AHanus3 https://www.kpolyakov.spb.ru/

TEKCTa Ha €CTECTBCHHOM S3BIKE"

school/probook.htm
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Crexu. AHanu3 NpaBUIBLHOCTU CKOOOYHOTO

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

33
BBIPAXKECHUS school/probook.htm
Brraucnenue apugmeTnaeckoro
. https://www.kpolyakov.spb.ru/
34 BBIPAKCHHUS, 3aIIUCAHHOTO B TIOCT(PHUKCHON
school/probook.htm
dbopme
[IpakTudeckas pabora 1mo Teme
35 "Borunicienue apudMeTuyecKkoro https://www.kpolyakov.spb.ru/
BBIPAXKEHHUS, 3aIIMCAHHOTO B TIOCTPUKCHON school/probook.htm
dhopme"
36 Ouepenu. Mcrionp3oBanue ouepen s https://www.kpolyakov.spb.ru/
BPEMEHHOI'0 XpaHEHUS TaHHbIX school/probook.htm
37 [IpakTnueckas pabota o Teme https://www.kpolyakov.spb.ru/
"Hcnonb3oBanue ouepean” school/probook.htm
HepeBbsi. Peanuzanus gepesa ¢ moMoIipo
CCBUIOYHBIX CTPYKTYp. JBOonuHBIE
33 (6uHa o) ep}é YPHICI)C oeHIE 1EDeRa https://www .kpolyakov.spb.ru/
VHAPHBI Bbs1. TPOCHH B
P sep p sep school/probook.htm
JUIS 3aJIaHHOTO apu(METHYECKOTO
BBIpaKEHUS
[IpakTnueckas pabota no Teme
19 "Hcnonb3oBaHue 1€PEBbHEB IS https://www.kpolyakov.spb.ru/
BBIYHCIICHUS apU(PMETUYECKUX school/probook.htm
BBIpaKEHUIT"
PexypcuBHBIEC adropuT™Mbl 00X0/a Aepesa.
https://www.kpolyakov.spb.ru/
40 Hcnonbs3oBanue creka U ouepean Juis
school/probook.htm
o0xoa nepeBa
PexypcuBHbIe aropuT™Mbl 00X0/2a JAepeBa.
https://www.kpolyakov.spb.ru/
41 Hcnonp30BaHue cTeka U 04epeau s

00xofa epeBa

school/probook.htm
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Anroputwmsl Ha rpadax. [loctpoenue
MUHUMAaJILHOT'O OCTOBHOTO JIepeBa

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

42
B3BEILIEHHOT'O CBSI3HOTO school/probook.htm
HEOPHEHTUPOBAHHOTO rpada
13 Oo6xox rpada B riryouny. O6xox rpada B https://www.kpolyakov.spb.ru/
APUHY school/probook.htm
KonuyecTBO pa3nuyuHbIX MMyTEH MEX Iy https://wwsw kpolyakov.spb.ru/
44 BEPIIMHAMU OPUEHTHUPOBAHHOTO schoc;l /probc;ok h:/m T
AIUKIIMYECKOro rpada '
N https://www.kpolyakov.spb.ru/
45 Aunroput™ JIeHKCTpBHI. school/probook htm
[IpakTnueckas pabota o Teme
46 "Boryricnenue AIMHbI KpaT4aliero myTu https://www.kpolyakov.spb.ru/
MeX Iy BeplinHaMu rpada (aaroputm school/probook.htm
JeiikeTpsr)"
. https://www.kpolyakov.spb.ru/
47 Anroput™m @noitga—Y opriania scl?ool /probooi h:/m P
3anauu, peuraeMble ¢ TOMOLIBIO
P https://www.kpolyakov.spb.ru/
48 JUHAMUAYECKOI0 MPOTPaMMUPOBAHUSA: school/probook htm
BBIYHCIICHUE PEKYPCUBHBIX (PyHKUINN '
[IpakTnueckas pabota no Teme
49 "Boruncnenue pekypcuBHBIX (YHKIIHIA C https://www.kpolyakov.spb.ru/
MOMOIIBIO JUHAMHUYECKOT'O school/probook.htm
nporpaMMUpoBaHus"
3anauu, peraeMble ¢ TOMOLIBIO
P https://www.kpolyakov.spb.ru/
50 JUHAMUYECKOT0 MPOTPaMMUPOBAHUSA:

MOACYET KOJIMYECTBA BapHUaHTOB

school/probook.htm
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[TpakTudeckas pabota mo teme "Iloxcuér

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

51 KOJMYECTBA BAPHMAHTOB C IIOMOIILIO 1
P H school/probook.htm
JMHAMHYECKOT 0 IporpaMMupoBaHus”

5 KonrponsHas pabora o teme https://www.kpolyakov.spb.ru/
«ANTOPUTMBI U CTPYKTYPBI JAHHBIX) school/probook.htm
[TonsiTe o mapagurmax

53 nporpamMmupoBanus. O030p SI3LIKOB https://www.kpolyakov.spb.ru/

porp p ) P school/probook.htm
MIPOTPaMMHUPOBAHUS

54 [TonsiTHe 06 0OBEKTHO-OPUEHTUPOBAHHOM https://www.kpolyakov.spb.ru/
MPOTPaMMHUPOBAHUHT school/probook.htm

55 OO0beKTHl U Knacchl. CBOMCTBA U METOIbI https://www.kpolyakov.spb.ru/
00BEKTOB school/probook.htm

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

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

school/probook.htm
[TpakTrueckas pabota mo Teme
" https://www.kpolyakov.spb.ru/
57 Hcnons30BaHyne roTOBEIX KJIACCOB B 1
school/probook.htm
nporpamme"

53 Pa3paboTka nmporpaMm Ha OCHOBE https://www.kpolyakov.spb.ru/
00BEKTHO-OPUEHTUPOBAHHOTO MTOAXO0AA school/probook.htm
[IpakTuueckas padora "Pa3paboTka

59 MIPOCTOM MTPOrpaMMBbI C MCIIOJIb30BAHHUEM 1 hitps:ifwww.kpolyakov.spb.r

P porp school/probook.htm
KJIacCcOB"
Wukancynauus. [Ipaktudeckast pabota no
" https://www.kpolyakov.spb.ru/
60 teme "Pa3paboTka kiacca, HCTIONb3YIOIIETO 0.5
school/probook.htm
MHKanCyJsauu"
https://www.kpolyakov.spb.ru/
61 HacnenoBanue. [Tomumopdusm . — b

school/probook.htm
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[IpakTudeckas pabora 1mo Teme

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

62 1
"Pa3zpaboTka nepapxuu Kiaccon" school/probook.htm
Cpenbl OBICTPOI pa3pabOTKH MPOTPAMM.
63 HP 0CKTI OBEHI/ICPI/IHI’)FC q)el‘/’lcap P https://www.kpolyakov.spb.ru/
P p P school/probook.htm
MOJIH30BATEIS
64 [IpoexTrpoBanue uHTEpdEiica https:/www.kpolyakov.spb.ru/
MOJIB30BATEIIS school/probook.htm
65 Hcnons30BaHNe rOTOBBIX YIIPABIISEMBIX https://www.kpolyakov.spb.ru/
3JIEMEHTOB JJIsl IOCTPOEHUs uHTep(erica school/probook.htm
Kontponbras padota mo teme «OCHOBBI
66 00BEKTHO-OPUEHTUPOBAHHOTO hitps: v kpolyakovaph
P P school/probook.htm
MIPOTPaMMUPOBAHUS
67 N3yueHnne BTOpOro s3bka https://www.kpolyakov.spb.ru/
IPOTPaMMHUPOBAHUS school/probook.htm
68 N3yueHnne BTOpOro si3bika https://www.kpolyakov.spb.ru/
IPOTPaMMHUPOBAHUS school/probook.htm
69 OTanbl KOMIIBIOTEPHO-MAaTEMATHYECKOTO https://www.kpolyakov.spb.ru/
MOJEIUPOBAHUS school/probook.htm
JluckpeTruzanus npu MaTeMaTH4ECKOM
70 MOJICJTUPOBAHUHN HEPEPBIBHBIX MTPOIIECCOB https: wwwkpolakov.spoau.
ACIHp pep pont ) school/probook.htm
MopenupoBaHue ABUKEHUSA
71 [IpakTnueckas pabota mo Teme 1 https://www.kpolyakov.spb.ru/
"MoaenupoBanue ABUKEHUS" school/probook.htm
MonenupoBaHue OMOIOTUYECKUX CUCTEM.
https://www.kpolyakov.spb.ru/
72 [IpakTuyeckas pabora 1o Teme 0.5

"MonenupoBaHue OMOIOTUYECKUX cucTeM"

school/probook.htm
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MaremMaTHu4ecKue MOJCIN B SKOHOMMUKECE.

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

73 BrruncnurenbHbie SKCIIEPUMEHTHI C
P school/probook.htm
MOJICIIIMHU
BepositHocTHBIE MOenu. [IpakTyeckas
74 pabota mo teme "MiMuTarimoHHOE 0.5 https://www.kpolyakov.spb.ru/
MOJEJIIMPOBAHUE C IIOMOIIBI0 METOAA ) school/probook.htm
MomnTe-Kapio"
75 KoMmnsrorepHoe MOIEIMpPOBAHNE CHCTEM https://www.kpolyakov.spb.ru/
YIIpaBJICHUS school/probook.htm
76 O6pa6oTKa hes ATOB SKCILE . https://www.kpolyakov.spb.ru/
TK JIBTaTOB AKCIIEPUMEHT
p pe3y p school/probook.htm
77 Tabnuunble (pensuroHHbIe) 0a3bl JaHHBIX hips: v kpolyakovaph
peii a school/probook.htm
[Touck, coptupoBka U GUIbTPALH
73 JTAHHBIX. 3aIPOCHl Ha BEIOOPKY JTaHHBIX. https://www.kpolyakov.spb.ru/
3amnpocsl ¢ mapamerpamu. Beraucnsiembie school/probook.htm
II0JIs1 B 3a1pocax
79 [IpakTuueckas padora mo teme "Pabora ¢ 1 https://www.kpolyakov.spb.ru/
roToBo# 0a30ii JaHHBIX" school/probook.htm
MuoroTabnuunble 0a3bl JaHHBIX. THITBI
. . https://www.kpolyakov.spb.ru/
80 CBsI3el MeX Iy TaOnuiamMu. BHenHui
school/probook.htm
kitoy. LlenocTHOCTh 6a3bl JaHHBIX
[IpakTnueckas pabota mo Teme
" y https://www.kpolyakov.spb.ru/
81 Pa3paboTka MHOrOTaOIMYHOM Oa3bl 1
school/probook.htm
TaHHBIX"
22 3anpockl K MHOTOTA0IMYHBIM 0a3aM https://www.kpolyakov.spb.ru/

JaHHBIX

school/probook.htm
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[TpakTudeckas paboTa mo Teme "3ampockl K

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

83
MHOT0Ta0IM4YHOM 0a3e JaHHBIX" school/probook.htm
https:// www.kpolyakov.spb.ru/
4 S L
8 3bIK YIPaBJIEHUS JAHHBIMU SQ school/probook htm
[IpakTudeckas pabora 1mo Teme
" https:// www.kpolyakov.spb.ru/
85 VYrnpapieHue JaHHBIMU C TIOMOIIIBIO SI3bIKA
school/probook.htm
SQL"
26 Hepensimmonnsie 0a3bl JaHHBIX. https://www.kpolyakov.spb.ru/
DKCIEPTHBIE CUCTEMBI school/probook.htm
R7 MiTenie osKe https://www.kpolyakov.spb.ru/
HTCPHET-NPUIOKCHIA school/probook.htm
[TonsiTHE O CEpBEPHOM M KIIMEHTCKOM
. https://www.kpolyakov.spb.ru/
88 gacTax canTa. TeXHOJIOTHS «KIIHEHT —
.. school/probook.htm
cepBep», €€ TOCTOMHCTBA U HEJOCTATKU
https:/ .kpolyakov.spb.ru/
89 Ocnossl a361ka HTML DS-LEWWW.XPOLYAXOY. SP0. I
school/probook.htm
90 [Ipaktrueckas padora mo teme "Co3nanue https://www.kpolyakov.spb.ru/
TEKCTOBOI BeO-CTpaHULIbI" school/probook.htm
https:// .kpolyakov.spb.ru/
91 OcHoBsI s361ka HTML DAL KDOLYEXOV.5P0. 1
school/probook.htm
https:// .kpolyakov.spb.ru/
92 OcHoBsl s361ka HTML DS-IWWW-APOLYaXOV.SPO.TU
school/probook.htm
IIpaktnyeckas pabdora no teme "Co3nanue
93 BEO-CTpaHUIIbI, BKIIOYAIOIIEH https://www.kpolyakov.spb.ru/
MyJIbTUMENUIHBIE 0OBEKTHI (PUCYHKH, school/probook.htm
3BYKOBBIE JJaHHBIE, BI/1€0)"
https:// .kpolyakov.spb.ru/
94 OcHoBbI KackaHBIX TabmuIl ctuieit (CSS) DWW XDOLYAXOV.SP0-T

school/probook.htm
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[IpakTudeckas pabora 1mo Teme

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

95 OdopmieHue cTpaHUIlbI f TTOMOIIBIO 1 school/probook htm
KaCKaIHbIX TaOJuI CTHIICH"
) https://www.kpolyakov.spb.ru/
96 Cuenapuu Ha si3pike JavaScript school/probook htm
) https://www.kpolyakov.spb.ru/
97 Cuenapuu Ha si3pike JavaScript school/probook htm
03 PODMEL Ha BeG-CThAHILE https://www.kpolyakov.spb.ru/
p ThartHi school/probook.htm
99 [TpakTuueckas padota nmo teme "O6padoTKa | https://www.kpolyakov.spb.ru/
naHHBIX popm" school/probook.htm
100 Pa3memenne BeO-caiiToB. Ycmyra https://www.kpolyakov.spb.ru/
XOCTHHTA. 3arpy3ka ¢aiioB Ha CalT school/probook.htm
Kagpuposanue. McnpaBnenue
101 nepcnektussl. ['ucrorpamma. Koppeknus https://www.kpolyakov.spb.ru/
YPOBHEM, KOPPEKIHUS 1[BETA. school/probook.htm
OO6eciBeunBaHKE IBETHBIX N300pKCHUI
BBox n3o0pakeHuit ¢ UICIIOJIb30BaHUEM
Pa3IUYHbBIX HU(POBBIX YCTPOHCTB. https://www.kpolyakov.spb.ru/
102 " 0.5
[IpakTrueckas padota nmo teme "O6padoTKa school/probook.htm
nudpoBbeIx Gororpadmit”
Perymis. Pabora ¢ o6nactsasmu. @uUnbTpsl.
" https://www.kpolyakov.spb.ru/
103 [IpakTnueckas pabota mo teme "Peryiib 0.5
. school/probook.htm
nudpoBbIx Gororpadmii”
MHuorocnoitasie n300paxxkenus. TekcToBbIe
https://www.kpolyakov.spb.ru/
104 ciou. Macka cnosi. Kananel. Coxpanenue
N school/probook.htm
BBIZICTICHHOM 001acTH
105 [IpakTuyeckas pabora 1Mo Teme 1 https://www.kpolyakov.spb.ru/

"MHorocoiHble H300paxeHus"

school/probook.htm
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[MoxroroBka WiUTIOCTpaUil 11 BEO-

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

106 caiitoB. [IpakTudeckast pabota 1o Teme 0.5 school/probook htm
" AHUMHpOBaHHBIE N300paKEHUS"
107 Bekropnas rpaduka. Bekropuzamus https://www.kpolyakov.spb.ru/
PacTpOBBIX U300paKeHU school/probook.htm
108 [IpakTtuyeckas padora o Teme "Bekropras | https://www.kpolyakov.spb.ru/
rpaguka" school/probook.htm
109 [IpuHIHAIIBI TOCTPOEHUS U PENAKTUPOBAHMS https://www.kpolyakov.spb.ru/
TPpEXMEPHBIX MOJIENEH school/probook.htm
110 [IpakTnueckas pabota no teme "Coznanue | https://www.kpolyakov.spb.ru/
MPOCTHIX TPEXMEPHBIX MOeen" school/probook.htm
111 C M https://www.kpolyakov.spb.ru/
€TOYHbIe MO/IeTTH. MaTtepualisl school/probook htm
112 [IpakTnueckas pabota no teme "CerouHble 1 https://www.kpolyakov.spb.ru/
mozenn" school/probook.htm
113 MoaenupoBaHre UICTOYHUKOB OCBEIICHHUSI. https://www.kpolyakov.spb.ru/
Kamepsr school/probook.htm
114 [IpakTrueckas padota mo Treme 1 https://www.kpolyakov.spb.ru/
"Pennepunr" school/probook.htm
https://www.kpolyakov.spb.ru/
115 AnuTuBHBIE TeXHOJ0rUU (3D-ipuHTEpHI) school/probook.him
116 [lonsiTHE O BUPTYaJIbHOIN PEATILHOCTH U https://www.kpolyakov.spb.ru/
JIOTIOJITHEHHOM peaIbHOCTH school/probook.htm
[ToBTOpenue. Pemenue 3agau Ha TeMy
117 Vnd o https://www.kpolyakov.spb.ru/
«Hdpopmanus u nHGOpMaIIMOHHbIE school/probook htm
IIPOLIECCHD»
118 IToBTOpenue. Pemenne 3agad ¢ MOMOILBIO https://www.kpolyakov.spb.ru/

rpa¢os

school/probook.htm
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IToBTOpenue. Pemenue 3anad Ha TeMy

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

119
«AHanu3 nH(HOPMAIIMOHHBIX MOJIEIICI school/probook.htm
120 [ToBTOpenue. Pemenue 3ana4 1o reme https://www.kpolyakov.spb.ru/
«KomgupoBanue napopmMaIum» school/probook.htm
121 [ToBTOpenue. Pemenue 3anad Ha TeMy https://www.kpolyakov.spb.ru/
«CHCTEMBI CUMCIICHUSD) school/probook.htm
122 [ToBTOpenue. Penienue 3a1ay Ha TeMy https://www.kpolyakov.spb.ru/
«Anrebpa TOTUKNY school/probook.htm
123 [ToBTOpenue. Penienue 3a1ay Ha TeMy https://www.kpolyakov.spb.ru/
«ba3bel JaHHBIX) school/probook.htm
[ToBTOpenue. Penienue 3a1ay Ha TeMy
https://www.kpolyakov.spb.ru/
124 «KoMmnbroTepHbIe ceTH. Apecanus B CETU
school/probook.htm
HNHTepueT»
https://www.kpolyakov.spb.ru/
125 Hrorosas koHTpoJbHAs paboTa
school/probook.htm
[ToBTOpenue. Penienue 3a1ay Ha TeMy
. https://www.kpolyakov.spb.ru/
126 «ITocTpoeHne MaTeMaTUYECKUX MOJACIIECH
school/probook.htm
JUISL pEIIeHUs] PAKTUYECKUX 3a]1ay.
[ToBTOpenue. Penienue 3a1ay Ha TeMy
127 «Teopus urp. IToUCK BEIUTPBIIIHOM hitps:/www kpolyakov.spb.ru/
P p. p school/probook.htm
CTpaTerum»
[ToBTOpenue. Pemenue 3agau Ha TeMy
128 «Teopus urp. [ToUCK BBIUTPHIIIHOMN hitps:/www.kpolyakov.spb.ru/
P p- p school/probook.htm
CTpaTerum»
[ToBTOpenue. Pemienue 3a1ay Ha Temy
https://www.kpolyakov.spb.ru/
129 «AHanu3 U BBIOJIHEHHUE IPOrPaMM AJIs

HCIIOJIHUTEICH

school/probook.htm
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130

IToBTOpenue. Pemenue 3anad Ha TeMy
«AHaJIM3 U BBIITOJHEHHUE IIPOCTBIX

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

school/probook.htm
ITOPUTMOBY
[ToBTOpenue. Pemenue 3anad Ha TeMy
131 «Pexypcus. PexypcuBHBIE OPOLIEAYPHI U 1 https://www.kpolyakov.spb.ru/
ypeus. yp poueiyp school/probook.htm
GyHKITUN
132 [ToBTOpenue. Penienue 3a1ay Ha TeMy 1 https://www.kpolyakov.spb.ru/
«/IlMHAMU4eCcKOe MPOrpaMMHUPOBAHUEY school/probook.htm
133 [ToBTOpenue. Penienue 3a1ay Ha TeMy 1 https://www.kpolyakov.spb.ru/
«O0paboTKa CUMBOJIBHBIX CTPOK» school/probook.htm
[ToBTOpenue. Penienue 3a1ay Ha TeMy
134 O6pa6 n 1 https://www.kpolyakov.spb.ru/
«ObpaboTka menbrx ancen. [Iposepka school/probook htm
JIEIIUMOCTH
[ToBTOpenue. Penienue 3a1ay Ha TeMy
https://www.kpolyakov.spb.ru/
135 «O0paboTKa MaccuBa LETBIX YUCEN U3 1
. school/probook.htm
(aiina. CopTupoBKa»
[ToBTOpenue. Penienue 3a1ay Ha TeMy
136 «O0paboTKa TaHHBIX, BBOJUMBIX U3 (haitia 1 https: wwwkpolakov.spoau.
P A ’ A school/probook.htm
B BUJE MOCJIENOBATEIIFHOCTH YHCED
OBIIEE KOJIMYECTBO YACOB I10
. 136 34.5

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHET0 0011Iero 00pa3oBaHus

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

Bnanenue npencraBiaeHUsIMU O POJIM MH(OPMALMK U CBA3AHHBIX C HEH
MpOLIECCOB B MPUPOJE, TEXHUKE U  OOIIEeCTBE, MOHATHIMU
«MHQOpMALH, «MH(OPMALIMOHHBIN IpoLecey, «CUCTEMAY,
«KOMITOHEHTBI CHUCTEMBI», «CUCTEMHBIH 3P deKT», «HuHpOopMaLMOHHAsS
CHCTEMa», «CUCTEMa YIPaBICHMs»; BIAJCHUE METOAAMU IIOUCKA
nHpopmanuu B ceTu VIHTepHET, yMeHHEe KpPUTHUYECKH OLIEHUBATh

nH(popMaIInIo, MOJy4eHHYI0 U3 ceTh HTepHeT

1.2

YMeHue xapakTepu3oBaTh OOJbIIME JaHHBIE, HTPUBOIUTH TMPUMEPHI

HUCTOYHHUKOB UX IMOJIYUCHHWA U HAIIPABJICHUA UCITIOJIb30BAHUSA

1.3

[loHnmaHue OCHOBHBIX MPHUHIIMIIOB YCTPOCTBA M (HYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX M MOOWIIBHBIX KOMITBIOTEPOB; TCHACHITUI
Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHH; BaJIcHHEC HABBIKAMH PaOOTHI C
OTIEPAlIMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHIAMH IPOTPAMMHOTO
obecrieueHuss Il pemieHUss y4eOHBIX 3amad 1O  BBIOpaHHOM

crenuaaIn3aluu

[To Teme «TeopeTnueckue OCHOBBI HH(POPMATUKID)

2.1

[TonnmaHne OCHOBHBIX MPUHIUIIOB JUCKPETU3ALMH PAa3IUYHBIX BHUJIOB
uHbOpMallMK; yMEHHE ONpeneyarTh HHGOPMALUOHHBIH  00BEM
TEKCTOBBIX, TIpaUUecKUX U 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX

napamMeTpax TUCKpECTU3allnH

2.2

YMeHue CTpouTh HEpaBHOMEPHBIE KObI, JOMYCKAOIUE OJHO3HAYHOE
JIEKOAUPOBAHUE COOOIICHUH (TpedUKCHBIC KOJIbI); HCIOJIb30BaTh
NPOCTEHIIINE KOJbI, KOTOPbIC TIO3BOJISIFOT OOHAPYKUBATh M UCIPABIISTH

OIINOKHU IIpH nepeaadyc IJaHHbIX

23

Bnanenue TCOPCTUUCCKUM alllIapaToM, MO3BOJIAIOINIUM OCYHICCTBJIIATH
IMMPEACTABJICHUEC 3aJaHHOI'0 HATYPAJIbHOT'O YHCJIAa B PA3JIMYHBIX CUCTCMAX

CUHCIICHUA




2.4

Bilagenue TeOpeTMYECKMM amIaparoM, IO3BOJSIOIIMM  BBIIOJIHSATH
peoOpa3oBaHuUs JIOTHYECKUX BBIPAKEHUH, UCTIONB3YS 3aKOHBI alnredpsl

JIOTUKH

ITo reme «HbOPMAITMOHHBIE TEXHOJIOTHID)

3.1

Ymenue Cco3aaBaTb CTPYKTYPHUPOBAHHBLIC TCKCTOBBIC JOKYMCHTBHI U
ACMOHCTpAaOMOHHBIC MAaTCpHaJIbl C HCIIOJb30BaAHHUEM BO3MOXKHOCTEH

COBPCMCHHBLIX MPOIrpaMMHBLIX CPCACTB U 00JIaUHBIX CCPBUCOB

3.2

YMeHue ucnosp30BaTh TaOMWYHbIE (PENSLUMOHHBIE) Oa3bl JaHHBIX, B
YaCTHOCTH, COCTaBJISATH 3ampockl B 0a3ax JaHHBIX (B TOM 4HCIIE
BBIYHCIISIEMBIE 3alpOCHhl), BBHIIOJIHATH COPTHUPOBKY M IMOMCK 3aluced B

0a3e IaHHBIX; HAIIOJHATH pa3padOTaHHYO0 0a3y JaHHBIX

33

YMeHHe WUCMOIb30BaTh  AJNEKTPOHHBIE TAOMUIBI 17 aHAJIN3a,
TIpeACTaBICHUST U 00paOOTKH JaHHBIX (BKJIIOYAs BHIYMCICHUE CYMMBI,
cpenHero apugpMeTHIeCKOro, HauOOIBIIIEr0 ¥ HAUMEHBIIIETO 3HAYCHUH,

pelieHne ypaBHeHUH)

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero o001ero o0pa3oBaHus

1

ITo Teme «I{udpoBast rpaMOTHOCTHY

1.1

Hannuue mpencTaBieHUil 0 KOMITBIOTEPHBIX CETAX W WX POJIM B
COBPEMEHHOM MHpe; 00 OoOmuX MPUHIHUIAX pa3padOTKH U

(YHKIIMOHUPOBAHUS HHTEPHET-TPUIIOKEHHM

1.2

VYmenune OpraHu30BBIBATH JIUYHOC I/IH(l)OpMaHI/IOHHOG IMPOCTPAHCTBO C
HCIIOJIb30OBAHUEM  PA3JIMYHBIX CPCACTB HH(l)pOBBIX TCXHOHOFHﬁ;
IMOHUMAaHUEe BO3MOKHOCTEH HI/I(1)pOBBIX CCPBUCOB I'OCYAAPCTBCHHBIX
YCIyr, LII/I(prBLIX O6p330BaTeJ'IbHBIX CCPBHUCOB;, IIOHUMAaHUuC
BO3MOXKHOCTEH U OFpaHI/I‘IeHI/Iﬁ TEXHOJIOTHI HCKYCCTBCHHOI'O
HHTCJIJICKTA B Pa3/IMYHbIX O6J'IaCTHX; HaJINn4uc Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIB30BaHHUN I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHM B Pa3JINIHbIX

npodeccuoHaNbHbIX chepax

IIo Teme «TeOpeTI/ILIeCKI/Ie OCHOBBI I/IH(I)OpMaTI/II(I/I»

2.1

BnageHne TeopeTHYECKMM almapaTroM, MO3BOJISIFOIIUM OIpPEAEIATh
KpaT4aluii My Tk BO B3BEIIEHHOM Ipade 1 KOIMYEeCTBO MyTei MEeX Iy

BCpHIMHAMH OPUCHTUPOBAHHOI'O ATUKIIMYECKOT'O rpa(ba




[1o Teme «ANropuTMBI U IPOrPAMMHUPOBAHUEY

3.1

yMeHI/Ie yuTatrh U IIOHUMATh HpOI‘paMMBI, peanmy}onme HCCJIOXXHBIC
aHFopI/ITMBI OGp&GOTKI/I YUCJIOBBIX U TCKCTOBBIX JaHHBIX (B TOM YHUCJIC
MAacCHBOB M CHMBOJIHBIX CTPOK) Ha BBIOpAaHHOM ISl M3YYEHUS
YHUBEPCAJILHOM  A3BIKE IPOrpaMMHUPOBAHUA BBICOKOI'O YPOBHSA
(ITackase, Python, Java, C++, C#); yMmeHHe aHAIU3HPOBATH
QITOPUTMBI C UCTIOJIL30BaHUEM TaOIHUI] TPACCUPOBKH; OIIPEICIIATH 03
HUCITIOJIB30BAHUA KOMHI)IOTepa pe3yJII)TaTBI BBITIOJIHCHUS HCCJIOKHBIX
HpOFpaMM, BKJIIOYAKOIIIHNX ITUKJIBI, BETBJICHUA U HOI[HpOFpaMMI)I, HpI/I

3aJaHHbIX UCXOAHBIX JaHHBIX

3.2

Ymenue MO)II/I(l)I/IIII/IpOBaTI) TOTOBLBIC ITPOrpaMMBbI JJIA PECIHICHUA HOBBIX
3aaa4, MCIIOJIb30BaTb HX B CBOMX IIporpamMmMax B KadcCTBC

noArnporpaMm (mpouenyp, pyHkuui)

3.3

YMeHue peain30BaTh Tkl PEIICHHS 3a/1a4 Ha KOMITBIOTEPE; YMEHUE
peain30BBIBATG  HA  BBIOPAHHOM  JUISI  W3yYEHHUS  sI3BIKE
nporpaMMmupoBanus Beicokoro ypoHs (Ilackans, Python, Java, C++,
C#) TunoBBIE  ANTOPUTMBI  OOpAaOOTKM  YHCEN,  YHCIIOBBIX
MOCJIEZIOBATEILHOCTE M MAacCHBOB: IpEJICTaBICHHE 4YHCIa B BUJE
Habopa TPOCTHIX COMHOXHUTEICH; HaXOXKICHUE MAaKCUMAaJbHON
(MuHUManbHON) [HMQPH HATYpaJbHOTO YKCIA, 3allMCaHHOTO B
CHUCTEME CYMCIIEHHS C OCHOBAaHMEM, He ImpeBblmaromum 10;
BbIYHCIIEHHE O0OOIIEHHBIX XapaKTEPUCTHK AJIEMEHTOB MAacCHUBA WIIU
YHCIIOBOM TMOCIEeI0BAaTENIbHOCTH (CyMMBI, IPOU3BEJCHUS CPETHETO
apu(MeTUYECKOro, MUHUMAJIBHOTO UM MaKCHMAaJbHOTO JJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX 3aJaHHOMY YCJIOBHIO);

COPTHUPOBKY 2JICMCHTOB MaCCUBa

[To reme «HbOpMaITMOHHBIE TEXHOIOTHI)

4.1

YMeHue UCIoJIb30BaTh KOMIIBIOTCPHO-MATEMATUYCCKHUEC MOACIIN IJIA
aHalJli3a 00BEKTOB n IIponuccCCoOB: (1)0pMy.]'II/Ip0BaTB ociib
MOZACIIUPOBAHUSA, BBIIIOJHATE AHAJIN3 PE3YyJIbTATOB, ITOJYUYCHHBIX B
X0Aae MOACIIUPOBAHMA, OLICHHMBATh aICKBATHOCTb MOACIN
MOACIIUPYEMOMY O6’L€KTy HJIK IIPOLECCY,; MPEACTABIIATE PE3YJIbTAThI

MOZACIIUPOBAHUA B HAI'TIAAHOM BUIC




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

Hudposas rpaMOTHOCTH

1.1

[punnunsr  pabotel  kKommbroTepa. llepcoHanmpHBI  KOMIBIOTEpP. BbIOOp

KOH(HTypaIuy KOMITBIOTEPA B 3aBUCUMOCTH OT pPelIaeMbIX 3a7a4

1.2

OcHOBHBIE TEHJICHIIUM PA3BUTUSI KOMITBIOTEPHBIX TeXHOJOTHM. [lapannensabie
BBIYHCIICHUS. MHoOronpoueccopHbie CHCTEMBI. CyTepKOMITbIOTEPHI.

MuxkpokoHTposuiepsl. PO60TH3MpOBaHHbBIE MTPOU3BOICTBA

1.3

@aitnoBas cucreMa. [louck B ¢aiiinoBoit cucrteme. Opranuzanus XpaHeHHUsS U
00paOOTKM JaHHBIX C HCIIOJIb30BAHWEM HHTEPHET-CEPBUCOB, OOJIauHbIX

TEXHOJIOTUIl U MOOUIIBHBIX YCTPONCTB

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Wndopmanus, gaHHble W 3HaHUSA.  YHUBEPCAJIBHOCTh  JUCKPETHOTO

npeacTaBieHus nHopmaiuu. J[BonuHoe KOAUPOBaHNE

2.2

PaBHOMEpHBIE M HEpaBHOMEpPHBIE KOJBI. Y citoBre PaHo

23

[Mogxoas! k u3mepennto uHpopmarmu. CynHOCTh 00BEMHOTO (aJIhaBUTHOTO)
MOJIX0/1a K HM3MEpEHHI0 HH(OpMaIuy, ompeieieHne OWTa C TOYKH 3PEHUS
anaBUTHOTO TIOJIX0/1a, CBSI3b MEXY pazMepoM ajidaBuTa U HHPOPMAITHOHHBIM
BECOM CHMBOJIa (B TIPEIINOJOXKCHHM O PABHOBEPOSITHOCTH IOSBICHUS
CHUMBOJIOB), CBSI3b MEXIY CAMHHUIIAMU H3MepeHuss mHbopmaruu: Out, OailT,
Ko6aiir, Mbaiit, I['6aiit. CymHOCTH COJEPKATEILHOTO (BEPOSTHOCTHOTO)
NOJX0/la K HW3MEPEHHI0O WHQPOpPMAIMH, ONpeieicHne OuTa C  IMO3UIUH

COACPIKAaHUA COO6H.[€HI/IH

2.4

Nudopmannonnsie mpoueccsl. [lepenada nndopmanuu. McTouHNK, NpUEMHUK,
KaHaj CBsI3U, CUTHaJI, KoaupoBaHue. VMckaxenue nndopmanuu npu nepegaye.
CkopocTh niepejaun JaHHBIX M0 KaHay CBS3U. XpaHeHue nHhopManuu, 00béM

IIaMsATH

2.5

Cucremnl. KoMIloHeHTBI cHCTEMBI U UX B3auMmozeictsue. CHUCTEMEBI

yhnpaBlieHus. YIpaBieHne Kak HHPOpMaIMOHHBIH mporecc. ObpaTHast cBs3b

2.6

Cuctembl cuncineHus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX 4YHCENT B
NO3UIMOHHBIX CHCTeMax cuMcieHus. CBOWCTBA MO3ULMOHHON 3alMCH YMCIa:
KOJINYECTBO LIU(P B 3aIHMCH, TPU3HAK JAETUMOCTH YKCIIa HA OCHOBAaHUE CUCTEMBbI
CUMCIEHMS. ANTrOpUTM IepeBoJa LEJIoro uucia w3 P-n4yHON cucTeMsl
CUHCIJIEHUS B JICCATUYHYIO. AJNTOPUTM IepeBojia KoHeuHo! P-nyHO# apobu B

ACCATUYIHYIO. AJ'IFOpPITM NnepeBoJia mejiaoro 4vucia us3 JECATUYHON CHCTEMBI




CUHUCICHUSA B P-I/I‘-IHYIO. I[BOI/I‘-IHaH, BOCBMCpHUYHAA W MICCTHAAUATCPHUYIHAA
CUCTCMBI CUHHCIICHHA, NnepeBoOJg YHUCCJII MCKOY 9THUMH CUCTCMaMHU.

Apudmernueckue onepanuy B MO3UIMOHHBIX CHCTEMaX CUUCIICHUS

2.7

HpeﬂCTaBHGHI/IC LEJIBIX U BEHICCTBCHHBIX YUCCII B [IAMATHU KOMIIBIOTCPA

2.8

KomupoBanue texcrtoB. Kommpoka ASCII. OnpHoGailTHBIE KOIUPOBKHU.
Crannapt UNICODE. Komuposka UTF-8. Onpenenenune nHhOpMAIOHHOTO

00bEMAa TEKCTOBBIX COOOILIEHUN

2.9

Komuposanue nzobpaxenuii. OrieHka HH(POPMALIOHHOTO 00bEMa PacTPOBOTO
rpadguueckoro M300pakeHHUs TMpPU 3aJaHHOM pa3pelIeHUH U IIIyOuHe
koaupoBaHus 1Bera. Konuposanue 3Byka. OuieHka HHPOpPMAIMOHHOTO 00bEMa
3BYKOBBIX JIaHHBIX IpPH 3a/JlaHHBIX YacTOTE AWCKPETH3alUU U Pa3psAIHOCTH

KOJIMPOBaHUSA

2.10

Anrebpa soruku. BeickasbiBanus. Jlormueckue onepauuu. TaOmuib
WCTUHHOCTH  JIOTUYECKUX  OMEPAlMi  «JIU3BIOHKIUSY, «KOHBIOHKITHSY,
CUHBEPCUS», «UMIUIMKAIUI), «IKBUBAJICHIUA». JIOrMYecKue BBIPAKECHHUS.
Brruncienue JOTMYECKOTO 3HAYEHUS COCTABHOTO BBICKA3bIBAHUS TPHU
M3BECTHBIX 3HAYCHHSAX BXO/SIIMX B HETO DIIEMEHTAPHBIX BBICKA3bIBAHUHU.
Tabmuibl MCTUHHOCTH JIOTMYECKUX BBIpaXXeHWW. Jlormdyeckue omepamuu u
omepanuy HaJx MHOXecTBamMH. [Ipumepbl 3akOHOB anreOpbl  JIOTHKU.
OKBUBAJICHTHBIC MPE0oOpa3OBaHMsS JIOTHYECKUX BbIpaKeHUH. Jlornueckue
¢yukuun. IlocTpoeHne JOTMYECKOTO BBIPAXKEHUS C JIAaHHOW TaOnuIei
UCTUHHOCTU. Jlormdeckue »syeMeHThl KommbloTepa. Tpurrep. Cymmarop.
[TocTpoeHne cxempl Ha JIOTMYECKUX IEMEHTAaX MO JOTUYECKOMY BBIPAXKEHUIO.

3anuch JOru4ecKoro BbIPpAXXCHUA 110 JIOTHYECKOH cXeMe

NudopmaninoHHbie TEXHOJIOTUN

3.1

TekcroBeiii mpoueccop. PemaktupoBanue u dopmarupoBanue. IIpoBepka
optdorpaduu u rpammatuku. CpencTBa MOUCKa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. HMcnonp3oBanue crwied. CTpyKTypUpPOBaHHBIE TEKCTOBBIE
nokyMeHTsl. CHOckH, ornaBienue. O6nauynbie cepBuchl. KomnektuBHas paboTa
C JTOKyMeHTOM. MHCTpyMEHTBI peleH3UpOBaHUSI B TEKCTOBBIX MPOIECCOPAX.
HenoBass mnepenucka. Pedepar. I[lpaBuna UUTUPOBAHHUS HCTOYHUKOB H

odopmiienus 6ubmuorpaduueckux ccbuiok. OQopmileHHE CIHCKA IUTEPaTyPhI

11 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Hudposast rpaMOTHOCTH




1.1

[IpyHUMOBI TOCTPOEHUS M AaNllapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBble npotokosbl. Cers MHTepHer. Appecauus B cetu HurepHer. Cucrema

JTOMEHHBIX UMEH

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

Mognenu u MopenupoBanue. lLlenu wmopnenupoBanusa. CoOOTBETCTBHE MOJIENH
MoJlepyeMoMy 0O0BeKTy win mporeccy. Dopmanuzanusi TPUKIAJAHBIX 3ajad.
[IpencraBienue pe3yinbTaToB MOAEIUPOBAHUS B BUJIE, YIOOHOM JJIsi BOCIPUSATHUS

gyenoBekoM. ['padudeckoe npencraBieHne JaHHBIX (CXEMBbI, TaOIHIIbI, IPpaduKN)

2.2

I'padbl. OcHoBHBIE TOHATHA. Buasl rpados. Pemenue anropuTMudeckux 3ajad,
CBSA3aHHBIX C aHAIM30M TIpadoB (MOCTPOCHHE ONTHUMAIBHOTO IIYyTH MEXKIY
BepIIMHAMU Tpada, oIpeAeseHre KOJUYECTBAa PA3IMYHBIX IyTEeH MEXIy

BEpIIMHAMU OPUEHTHUPOBAHHOTO allUKINYECKOro rpaga)

2.3

HepeBpsa. bunapHoe nepeBo. JIMCKpeTHbIE HWIPHI JABYX HWIPOKOB C ITOJHOU
nndopmanueii. [locrpoenne nepeBa mepedopa BapHaHTOB, OMHMCAHHUE CTPATETHUU
Urpbl B TabnuyHoOi gopme. Briurpeimnsie ctpareruu. Mcenonb3oBanue rpados u

JIepEBbEB MPU OMKUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOLIETO MUpPa

ANTOpUTMBI M IPOrPaMMHUPOBAHKE

3.1

OmnpeneneHre BO3MOXKHBIX PE3YJbTAaTOB pabOThl MPOCTEMIINX alrOPUTMOB
yOpaBIEHUS HCIOJHUTEISIMU M BBIYMCIUTENBHBIX anroputMoB. OrpeneneHue

MCXOJHBIX IaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TpeOyeMblid pe3yabTaT

3.2

Dtamnpl pemeHust 3anad Ha KoMmmbioTepe. S3pik mporpammupoBaHus (Ilackans,
Python, Java, C++, C#). OCHOBHBIE KOHCTPYKIIMH S3bIKa MPOTPAMMHPOBAHUS.
Tunel AaHHBIX: IEJIOYMCICHHBIC, BEUIECTBEHHbIC, CHMBOJbHbBIC, JIOTHYECKHE.
Bersnenus. CocraBubie ycinoBusa. L{ukiel ¢ ycioBuem. [{Ukibl 110 mepeMeHHOM.

Hcnons3oBanne Ta6J'II/II_[ TpaCCUPOBKH
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Pa3paboTka u mporpamMmHasi peaju3alisi alrOpUTMOB PEHICHHs] THUIIOBBIX 3a]ad
6azoBoro ypoBHs. [Ipumeps! 3aga4: anropuT™Mbl 00pabOTKH KOHEYHOM YHMCIOBOU
MOCIIEZI0BATEIBLHOCTH (BBIYUCIICHHE CYMM, MPOU3BEACHUM, KOTUYECTBA DJIEMEHTOB
C 33/IaHHBIMHU CBOWCTBaMH), aJrOPUTMBI aHAIHM3a 3aMUCH YUCEN B MO3UIIMOHHOM
CHUCTEME CYHCIICHHUS, AJITOPUTMBI PEIICHUs 3aJad MeToJ0M Tmepebopa (IOUCK
HauOOJbIIEr0 OOIIEro NeNMuTeNs JBYX HATypalbHBIX YHCEl, MPOBEpKa YHcla Ha

MIPOCTOTY)

3.4

OOpaboTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKIUM  sI3bIKA

IporpaMMHUpPOBAHUA IS 06p3.60TI(I/I CHUMBOJIbHBIX CTPOK

3.5

TabnuyHbIC BEIUYUHBI (MaCCI/IBH). AJ'II‘OpI/ITMLI pa6OTLI C OJICMCHTaMHU MacCCHBa C
OOHOKpPpAaTHBIM IIPOCMOTPOM MaACCHUBA: CYMMHUPOBAHHUC JJICMCHTOB MAaCCHUBA,

MOACYET KOJIUYECTBA (CYMMLI) 9JICMCHTOB MACCHUBA, YAOBJICTBOPAIOIINX 3aIaHHOMY




YCIIOBHIO, HAaXOXJIEHWE HauOOoIbIIero (HAaUMEHBIIEro) 3HAYEHHUSI HIIEMEHTOB
MacCuBa, HAXOXKJIEHHUE BTOPOTO IO BEIMYMHE HAMOOJNBIIEro (HAUMEHBIIETO)
3HAUYEHMS, JIMHEHHBIM TOUCK 3JIEMEHTA, IEPEeCTaHOBKA 3JIEMEHTOB MacCHBa B
obpatHoM mopsiake. CoOpTHpPOBKAa OAHOMEpPHOro MaccuBa. [IpocTbie MeTOombI
COPTUPOBKH (HampuMep, METO/ ITy3bIpbKa, METO/1 BLIOOPA, COPTUPOBKA BCTABKAMM ).

[Tognporpammel

WNudopmanroHHbIe TEXHOIOTHH

4.1

Ananu3 naHHblx. OCHOBHBIC 3aJaud aHajdu3a JaHHBIX: MPOTHO3UPOBAHHUE,
KJaccupuKanus, KiacTepusalus, aHaiu3 OTkKIOHeHuH. IlocienoBaTenbHOCTD
pelieHus 3a/lay aHall3a JTAHHBIX: cOOp TEPBUYHBIX JAHHBIX, OYHCTKA M OIEHKA
KauecTBa JaHHBIX, BEIOOP M (MJIM) TOCTPOEHUE MOJIENN, TpeoOpa3oBaHue JaHHBIX,

BHU3yaJIM3alvd JaHHBIX, HHTCPIIPETAIMA PE3YJIbTATOB

4.2

Ananuz AaHHBIX C IIOMOIIBIO JJICKTPOHHBIX Ta6J'H/III. Breraucnenne CYMMEI,

cpenHero apuPpMeTHIECKOT0, HAUOOJBIIIETO U HAUMEHBIIEr0 3HAYCHHUI Thara3oHa

4.3

KOMHBIOTepHO-MaTeMaTI/I‘—IeCKI/Ie MOJCIIN. OTansl KOMITIBIOTCPHO-MAaTEMATUYCCKOT'O
MOJCIIMPOBAHMUA: TOCTAHOBKA 3aJa4u, pa3pa60TI<a MOACIIN, TCCTUPOBAHUEC MOJCIIN,

KOMHBIOTepHI)II\/’I OKCIIEPUMCHT, aHAJIN3 PE3YJIbTATOB MOJACIIMPOBAHUA

4.4

UucneHHoe penieHne ypaBHEHHH ¢ TOMOIIBIO TI0100pa mapameTpa

4.5

Tabnuunsble (pensauuoHHbIe) 6235l JaHHBIX. TabnuIla — mpencTaBiIeHue CBEACHUH 00
OIHOTUITHEIX 00BbekTax. Iloie, 3amuch. Kitrou Ttabmuiel. PaboTta ¢ roToBoii 0a3oit
JMaHHBIX. 3anojHeHue 6a3bl JaHHBIX. [ToMCK, COPTHpPOBKA M (PUIBTpAIUS 3aIMHCEH.
3anpockl Ha BBIOOPKY JAAHHBIX. 3alpPOChl C MapaMeTpaMH. Bbraucisiemble Mmojs B
3anpocax. MHororabnuyHble 0a3bl JaHHBIX. THUIBI CBSI3ed MeEXAy TaOIUIaMH.

3ar1poc51 K MHOTOTaOJHYHEIM 0a3aM JaHHBIX




MPOBEPSIEMBIE HA EI'D 10 UH®OOPMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OEPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl Cpe/IHEro o01Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[loHnmaHne OCHOBHBIX NMPHUHIUIIOB YCTPOHCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHIUI
Pa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTHI; BJIaJIeHHE HaBbIKAMH PaOOTHI C
ONEpAlMOHHBIMU CHCTEMaMHU W OCHOBHBIMHM BHJIaMU IPOTPAMMHOIO
o0ecrieueHuss Juisi peuieHus y4eOHBIX 3agady 1O  BbIOpaHHOM

crenuaIn3alun

1.2

Hanuuue npencraBienuit o 0a30BbIX NpPUHLMIAX OpraHU3alMU U

(YyHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CETeH

1.3

ITornManne OCHOBHBIX MPUHOUIIOB JUCKPETU3AIUN PaA3JIMYHBIX BUI0B

nHpopmanuu

1.4

[Tonnmanne 0a30BBIX AJITOPUTMOB OOPAOOTKH YHMCIIOBON M TEKCTOBOM
nHpopManuu (3alUCh YKHCET B IO3UIMOHHONW CHUCTEME CYHCIICHHS,
JETTUMOCTb LIEJBIX YHCET;, HAXOXKICHUE BCEX MPOCTHIX YHCEN B 33IaHHOM
IManazoHe; o0pabOoTKa MHOTOpa3psIMHBIX LENbIX YHCEN;, aHallu3

CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB MOUCKA U COPTUPOBKU

1.5

3HaHue (bYHKL[I/IOHaJ'IbHI)IC BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCIACHHAMHU O bazax JaHHbIX, UX CTPYKTYpPC,

Cpe€AcTBax CO3JaHus U pa6OTI)I C HUMH

1.7

ITonumanue BO3MOKHOCTEH u OFpaHI/I‘leHI/Iﬁ TEXHOJIOT Ui
HCKYCCTBCHHOI'O HMHTCJUICKTA B  Pa3JIMYHbIX O6J'IaCT$IX; HaJINn4uc
HpC,Z[CTaBJ'IeHI/Iﬁ 00 HCIIOJb30BaHUHU I/IH(1)OpMaI_II/IOHHBIX TEXHOJIOTUM B

pa3IMuYHbIX TPO(hEeCcCHOHATIBHBIX chepax

1.8

Brnanenue TCOPCTUUCCKUM allllapaToM, IHNO3BOJIIIONIMM OCYHICCTBIIATH
IMPEACTABJICHUEC 3aJaHHOI'O HATYPAJIbHOT'O YUCJId B PA3JIMYHBIX CUCTEMAX
CUHCIICHHA, BBbIIIOJIHATDb Hp606pa30BaHI/I$I JJOTUYCCKHX BBIpaH(eHHﬁ,
HCIIOJIb3YyS 3aKOHbI anre6pbl JIOTUKHU,; OIIPCACIIATh KpaTqaﬁmHﬁ IIyTb BO
B3BCIIICHHOM rpa(I)e Hn KOJIHUYCCTBO HYTeﬁ MCXKIAY BCpPIIMHAMU

OPHUCHTHPOBAHHOI'O AIUKIINYCCKOT'O I pa(ba




Ymemo

2.1

VYMeHne uCHoIb30BaTh KOMIIBIOTCPHO-MATEMATUUICCKUEC MOICIN IJIA
aHaJIn3a 0OBEKTOB U MPOIIECCOB: (OPMYIIUPOBATH IEJTh MOACTUPOBAHUS,
BBIIIOJIHATE aHAJIU3 PE3YJIbTATOB, MMOJYUYCHHBIX B XOJAC MOACIUPOBAHUAA,
OlCHUBATbL AACKBATHOCTL MOJACIN MOACIUPYCMOMY O6’I)€KTy 01041
MPOLECCY; MNPEACTABIATH PE3YJIBTATHl MOJACIUPOBAHUS B HATIIHOM

BUJE

2.2

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 3aJladyll aHAIM3a JIaHHBIX
(mporHo3upoBaHue,  KiaccCH(UKAIHS, KJIacTepu3anus, aHaJIN3
OTKJIOHEHHH ); IOHUMATh TMOCJIEIOBATEILHOCTh PEIICHUS 3a/1ay aHaJIn3a
JAHHBIX: COOP MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JaHHBIX,
BBIOOp ¥ (WMJM) TOCTPOEHUE MOJAENH, TMpeoOpa3oBaHUE JIaHHBIX,

BU3yaJIM3alvd OJaHHBIX, HHTCPIIPETAI WA PE3YJIbTATOB

2.3

YMenne  ompenensith  WHGOPMAITMOHHBIA  O0BEM  TEKCTOBBIX,
rpagu4ecKuXx W 3BYKOBBIX JIaHHBIX TIPH 3aJlaHHBIX TapameTpax
JTUCKPETHU3allMi. YMEHHE OIpEeAesaTh CPEIHIOI CKOPOCTh Iepenadu
JAHHBIX, OIEHWBATh W3MCHEHHE BPEMEHU Tepeaadd NP HU3MEHEHUU

nH(OPMaIIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJla CBA3HU

2.4

YMeHue cTpouTh KOJ, OOECHeurBAIOMIMNA HAUMEHBUIYIO BO3MOXKHYIO

CPEIHIOI0 JUITMHY COOOLIECHHS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCnosib30BaTh MPU PEHICHUM 3a/lad CBOWMCTBA MO3WIIMOHHOM
3aIlUCH YHUCEJN, AITOPUTMBI MIOCTPOCHUS 3alMCH YKCIIa B MO3HIIMOHHON
CHUCTEME CUHUCJICHHS C 3a/IaHHBIM OCHOBAaHHWEM M IOCTPOCHHS YHCIIA IO
CTPOKE, coJep)Kalllel 3alKuch 3TOr0 YHCIa B TMO3WIMOHHOM CHCTEME
CUMCIICHMsI C  3aJaHHBIM  OCHOBAaHHMEM; yMEHHE  BBINNOJIHATH

apI/I(bMeTI/ILIeCKI/Ie OI€pali B IIO3MIUOHHBIX CUCTEMAX CHUCIICHUSA

2.6

YMeHue CTpOUTHh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHBIX (¢dopMax MO 3aJaHHON Tabmuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JacTh HMCTUHHOCTU BBICKA3bIBaHUS,

COACPIKAIICTO IICPEMCHHBIC; PCIIATh HECIIOKHBIC JIOTHYCCKNEC YPABHCHU

2.7

YMeHue pemiath aaropuTMHUYECKHE 3a7ayM, CBSI3aHHbIE C aHAJIM30M
rpadoB (3a7ayMl MOCTPOEHUS] ONTUMAIBHOTO MYTH MEXIY BEpIIMHAMHU
rpacda, onpeaeneHus KOJMUeCTBa pa3InyHbIX yTell MEeXy BEpIIMHAMU

OPHUCHTHPOBAHHOI'O AIUKIINYICCKOT O rpaq)a)

2.8

YMeHHe Ucnoab30BaTh ACPEBbs IIPHU aHATIN3EC U TIOCTPOCHUU KOJOB U UIA
MMPEACTABJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu peHicHUMU 3alaay

NOHMCKa U COPTUPOBKH; YMCHHUC CTPOUTH ACPCBO UI'PHI IO 3aJaHHOMY




QITOPUTMY; pa3padaTbiBaTh 1 000CHOBBIBATH BBHIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YMmenue AHAJIIM3UPOBATL AJITOPUTMBI C HCIIOJIB30BAHUCM TaGHI/IL{
TPACCUPOBKHU; ONIPCACIATH 0€3 HCII0JIb30BaHMS KOMITIBIOTECpa pC3yJIbTaThbl
BBIITOJIHCHHUA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAIOMIHUX MUKIIbI, BETBJIICHUS U

moAIporpaMmsal, Ipu 3aaHHbIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenenarbh CI0KHOCTh H3y4aeMblX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHHUE IEMEHTOB MacCHBa, COPTUPOBKA MAaCCHUBA,
nepeOoOpHbIE AJITOPUTMBI, JBOUYHBIM TOMCK) U NPUBOIAUTH MPUMEPHI
HECKOJIbKMX aJITOPUTMOB pA3HOM CIOKHOCTH MJIsl pPELIEHUs OIHOMU

3aga4du

2.11

BJ'IaI[eHI/Ie YHI/IBepCEU'IBHBIM A3BIKOM HpOFpaMMI/IPOBaHI/ISI BBICOKOT'O
ypoBHs (ITackanb, Python, Java, C++, C#), npeacTtaBieHus MU 0 6a30BbIX
TUMmax JaHHBbIX U CprKTyan JaHHbIX yMeHI/Ie HUCITOJIb30BATh OCHOBHBIC
YOPAaBISAIONIAE  KOHCTPYKIIMM;  YMEHHE  OCYIICCTBIATH  aHAIU3
MPEeII0OKEHHOW  IPOrpaMMbl:  ONpEAENsATh  pe3ynbTaThl  paboThI
HpOFpaMMBI HpI/I 3aJaHHBIX UCXOJHBIX JaHHBIX; OHpe)IeJ'IHTB, HpI/I KaKnux
NCXOOHBIX OAHHBIX BO3MOXHO HOJ'Iy‘-ICHPI@ YKaSaHHI)IX pe?;y.]'IBTaTOB;
BBISBIIATh JIAHHBIC, KOTOpPHIC MOTYT IPUBECTH K OIIMOKe B pabore
MporpaMmbl;  (OPMYJIMUPOBATh  MPEIOKEHUS 10  YIYUIICHHIO

MPOrPaMMHOTO KOJIa

2.12

YMeHHne peanu30BBIBATh Ha BBIODAaHHOM Ui W3y4YCHHsS  SI3BIKE
nporpaMMupoBanus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
THUIIOBBIC AJITOPUTMBI 00paboTKH YHCel, YHCIIOBBIX
TIOCJIEIOBATEIFHOCTE M MAacCCHBOB: NPEICTABJICHHUE YHCIA B BUJIC
HaOopa TMPOCTBIX COMHOXHTEJCH, HaXOXKICHUE MaKCUMaJbHOU
(MHHUMAJIBHOW) (Pl HATYPAILHOT'O YHUCIIA, 3AIIMCAHHOTO B CUCTEME
CUMCIICHUSI C OCHOBaHWEM, He mnpeBbimarommM 10; BBIYHCICHHE
00OOIIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHBAa WIIM YHCIOBOU
HIOCJIeIOBATEIILHOCTH (cymMmBI, TIPOU3BEICHHUSI CpeIHero
apu(METHYECKOT0, MHUHHMAJIBHOTO M MAaKCHMAaJbHOTO 3JCMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YIOBJCTBOPSIONIMX 3aJaHHOMY YCJIOBHIO);
COPTUPOBKY JIEMEHTOB MAacCHBA; YMEHHE MCIOIB30BaTh B MPOrpaMMax
JAHHBIE PA3JIMYHBIX TUIIOB C Y4ETOM OrpaHWYEHUN Ha JAWANazoH HX
BO3MOXXHBIX 3HAYCHWH, MPUMEHSATh MPH PEIICHUH 3a7ad CTPYKTYpPbI
JTaHHBIX (CHUCKH, CJOBAapH, CTEKU, OYEpEeIH, JACPEBbs); MPUMEHSTh
CTaHJapPTHBIE U COOCTBEHHBIE MOANPOrPAMMEI JIJIsl 00pabOTKH YHUCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATL IIPHU pa3pa60T1<e nporpamm




OMONMMOTEKN MOIMPOTPAMM; YMEHHE HCIIONB30BATh CPEJCTBA OTIAIKH

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

YMmenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6JII/ILIBI JJIA aHajimM3a,

MIpe/ICTaBICHHS] U 00pabOTKHM JAaHHBIX (BKIIFOYasi BEIOOP ONTUMAIBHOTO

2.13 petieHus, moa00p JMHUKM TPEHJa, pelIeHHe 3aqad MPOTHO3UPOBAHUS);
YMEHHE HCIOIb30BaTh TAOJIMYHBIC (PENSIHMOHHBIE) 0a3bl JaHHBIX U
CIPaBOYHBIC CUCTEMBI
YMeHHne opraHu3oBBIBaTH JIMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C
)14 WCIIOJIb30BAHUEM  PA3JIMYHBIX  CPEJICTB  IUPPOBBIX  TEXHOJIOTHI;

MMOHMMaHHE BO3MOXHOCTEH IIM(PPOBBIX CEPBUCOB T'OCYIAAPCTBEHHBIX

ycIyT, MUGPOBBIX 00pa30BaTEIBHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA EI'D
IO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHUSA

1 [Tudposas rpaMOTHOCTB

OcCHOBHBIE TCHACHIWU PA3BUTUS KOMIIbIOTCPHBIX TEXHOJIOTHH. HapannenLHHe
1.1 BBIYMCIICHHS. MHOronponeccopHsie cuctemsl. Pacripenenénnsie

BBIYMCIIUTEIIbHBIE CUCTEMBI U 00pa0OTKa OOJBIITNX TAHHBIX

[IpuHUIUIBI TOCTPOEHUS U ammapaTHbIe KOMIOHEHTHI KOMITBIOTEPHBIX CETEH.
12 CereBoie mpotokoibl. Cerb WHTepHer. Agnpecanus B cetu MHTepHeT.
[Ipotoxkonsr creka TCP/IP. Cucrema nomennbix umén. Paznenenue IP-cetn Ha

MOACETH C IIOMOIILIO0 MACOK ITOACETEH

@aitnoBas cuctema. [louck B ¢aitnoBoit cucreme. [IpuHIMIBI pa3MelieHus U
1.3 “MeHOBaHUs (aityioB B mosnroBpeMeHHON mamsatu. [laGnoHbl mist onmucaHus

rpynn ¢aition

1.4 CKOpOCTB nepeaadyn  OaHHBIX. 3aBUCHUMOCTh BpEMCHH II€p€aadyu  OT

nH(OPMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJla CBS3U

[udposanne ganHbIX. CUMMETpUYHBIC U HecUMMeETpUUHbIe mudpbl. [udpor

1.5 npoctoi 3amensl. [udp Lezaps. Hludp Buwkenepa. Anropurm mudpoBaHus
RSA

Kogpl, mo3Bossromuye oOHapyUBaTh M HCIPABIATh OUIMOKH, BO3HHMKAIOIIHME
1.6 npu nepenave JaHHbX. Paccrosnue Xsmmunra. KoaupoBaHnue ¢ mMOBTOPEHUEM

ouroB. Koasr XaMMuHra

2 Teopernueckre 0CHOBBI HHHOPMATHKU

HBOH“IHOC KOJIUPOBAHHUC. PaBHOMepHHe n HEPaBHOMCPHEIC KOJBI.
2 HCKOI[I/IpOBaHI/Ie COO6H.[€HPII>1, 3alMMCaHHBIX C IOMOIIBIO HEPAaBHOMCPHBIX KOIOB.
Ycnosue daHo. HOCTpOGHI/IC OIHO3HAYHO ACKOJUPYEMBIX KOAOB C IMOMOUIBIO

JepeBa

Teopernueckne moAXOABl K OICHKE KojaudecTBa HHGopManuu. EnuHUIBI
) U3MEpEHHS KoJimyecTBa WHGpopManuu. AJpaBUTHBIA IMOJXO0J K OIEHKE
KonuyecTBa HWHGOpManuu. 3aKoH aiauTUBHOCTH wuHpopmanuu. Dopmyna

Xapriu. Uapopmanus u BepoatHocTs. Popmyia lllenHona

CucTteMbl CUHCJICHMSL. PaBBépHYTaﬂ 3alluChb MECIBIX H ,Z[pO6HLIX YucclI B
MO3UIIMOHHOM CHCTEME CUHCIICHHUS. CBoiicTBa MO3UIIMOHHON 3alllCH 4YHCJa:
2.3 KOJIMYCCTBO I_[I/I(l)p B 34allUCH, ITPU3HAK JCITIUMOCTHU YN CJIa HAa OCHOBAHUEC CUCTCMBI

CUHHCJICHUA. AJ'IrOpI/ITM nepepoJia MeJjoro 4Yuciia u3 P-uyHO# cHCTEeMBI

CUUCJICHUA B ACCATUYHYIO. AHFOpI/ITM nepeBoia KOHEeUYHOH P-uuHOi IlpO6I/I B




JECSITUUHYI0. AJITOPUTM IEPEBOJAA LEJIOr0 YHUCia U3 JECITUYHOM CHCTEMBI
cuncnenusi B P-munyro. [lepeBon koHeuHOW aecsaTHUHON JpoOu B P-munyro.
JIBonyHas, BOCBMEpUYHas U LIECTHAALATEPUYHAs CUCTEMbI CUMCIICHUS, CBA3b
MEXIy HHUMH. ApUPMETHYECKHE OIepalyy B MO3UIMOHHBIX CHCTEMax

CUHCJICHUA

2.4

TponuHass ypaBHOBEUICHHAs CHCTEMa CYUCICHUS. JIBOMYHO-IECATUYHAsS

CUCTEMA CUHMCIICHUA

2.5

KomupoBanue texctoB. KommupoBka ASCII. OpHoGailTHbIE KOIUPOBKH.
Crangapt UNICODE. Konuposka UTF-8. Onpenenenrie nHpopmManroHHOTO

00BéMa TEKCTOBBIX COOOIIEHMI

2.6

KomupoBanue  uzoOpakenuit.  OueHka  MHPOpPMAMOHHOTO  00BEMa
rpauyuecKkux JaHHBIX MpPH 33JaHHBIX pa3pelieHUuH U TIyOMHEe KOJIUPOBAHHUS
ugera. L{seroBsie monenu. KoaupoBanue 3Byka. OueHka MH()OPMALIMOHHOTO
00BnéMa 3BYKOBBIX JAaHHBIX TIIpH 3aJaHHBIX YaCTOTC JUCKPETHU3AllUU U

Pa3psAIHOCTH KOJIUPOBAHUSA

2.7

Anrebpa noruku. IloHsiTue BbICKa3biBaHMs. BrickaspiBaTenbHbIE (OPMBI
(mpenukatsl). KBaHTOpHI Cyl1ecTBOBAaHUS 1 BCEOOIIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl UCTUHHOCTH. Jlormyeckue BbIpaKeHHUS.
Jlornueckue ToOXKAecTBa. Jlormueckme omepauMM M ONEpalMM  Hajk
MHO>KECTBAMH.

3aKkoHBl anreOpbl JIOTUKUA. OKBUBAJIEHTHbIE NPEOOpa3oBaHMs JIOTMYECKUX
BhIpakeHU. JIornueckue ypaBHEHHS U CUCTEMbI YPaBHEHU.

Jlornueckne (QYHKUMU. 3aBUCHUMOCTb KOJHMYECTBA BO3MOXKHBIX JIOTMYECKHX
(GYHKIMH OT KOJIMYECTBA APTYMEHTOB.

Kanonuueckre popmbl JOrHUECKUX BBIPAKEHHIMA

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITIOCTPOCHUA 110 Ta6J'II/II_Ie HUCTHHHOCTHU

2.9

Jloruueckue »SIEeMEHTBI B COCTaBE KOMIIBIOTEPA. TpI/IlTCp. CYMMaTOp.
MHOFOp&SpH,ﬂHLIfI CyMMarop. HOCTpOCHI/Ie CXEM Ha JOIn4YCCKHUX JJICMCHTAX II0
34IaHHOMY JIOTUYCCKOMY BbIPAKCHUIO. 3anuch JIOrHY4EeCcKOIo BBIPAXXCHUA 110

JIOTHYECKOM cXeMe

2.10

Mogenu u MOACIMPOBAHUC. I_[eJ'II/I MOACIUPOBAHUA. A,I[eKBaTHOCTL MOACIN
MOACIINPYEMOMY O6’LCKTy HJIN ITPOLECCY. CDOpMaJ'II/ISaI_II/IH IMPUKIIAAHBIX 3a1a4.
Hpe,Z[CTaBJ'IeHI/Ie pe3yjabTaTOB MOICIUPOBAHHUA B BHUIC, y,Z[O6HOM I
BOCIIpHUATHUA UYCIIOBCKOM. Fpa(pnqecxoe MMPEACTABJICHUC HOAaHHBIX (CXCMBI,

TaOaMILIbI, TpaduKn).

2.11

Hpe,Z[CTaBJ'IeHI/Ie LOEJIBbIX YHUCCI B MMaMATU KOMIIBIOTEpA. OI‘paHI/I‘IeHHOCTL

Auara3oHa YHuCCJI IMPpU OrpaHUYCHUN KOJIMYCCTBA pa3psAHa0B. HepeHOHHCHI/Ie




pa3psiaHON ceTkd. be33HakoBblE W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN JTIONTOJTHUTEIBHBIA KOJI OTPULIATEIIBHBIX YUCE.

[ToOutoBbIEe JOrMuYeckue omnepauuu. Jlormueckuii, apupmernyeckuii u
nuknudecknii casuru. [lludpoBanue ¢ MOMOIIBIO MMOOMTOBOM oOmepauu

«uckimovaromee Iy

2.12

[IpencraBieHue BEIECTBEHHBIX YUCEI B IaMSATU KOMIIbIOTEpa. 3Hayamias 4yacTb
U TOpsIoK umcna. /lmama3oH 3HaYeHWH BemeCTBEHHBIX umcell. [Ipobimembl
XPAaHEHMUS BELICCTBEHHBIX YMCEJ, CBS3aHHBIE C OIPAHMYECHHEM KOJUYECTBA
pa3psAn0B. BhINOJIHEHNE ONepalnii ¢ BEIIECTBEHHbIMU YWCIaMH, HAKOIUICHHUE

OIINOOK IIPpH BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble moHATHUS. Bunel rpados. Onucanue rpadoB ¢ MoMOIIbIO
MaTpHUI] CMEKHOCTH, BECOBBIX MAaTpHIl, CIUCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX 3a/lay, CBS3aHHBIX C aHaIM30M TpadoB (TocTpoeHUE
ONITUMAIILHOTO IYTH MEXIy BEpIIMHAMHU rpacda, OnpelneieHue KOJIMYEeCTBA

Pa3INIHBIX HYTeﬁ MCXKAY BEpHIMHAMH OPUCHTHPOBAHHOI'O AIMUKIMYECCKOTO

rpada)

2.14

HepeBwsa. bunapuoe naepeBo. [lepeBbs momcka. CmocoObl o0xoma epena.
[IpencraBnenue apupmMeTHUecKrX BhIpaKEHUI B BUE JiepeBa. Vcnonb3oBaHue

rpadoB U 1epeBbEB MPHU ONMKUCAHUU OOBEKTOB U MPOILIECCOB OKPYKAIOIIET0 MUpa

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ TIOJHOM nH(popmanuei. [loctpoenue nepesa
nepedbopa BapHAHTOB, OMKMCAHUE CTPATETMH WIPHl B TaOMMYHON Qopme.

Boiurpeliiabie 1 IPOUTPHIIIHBIE TO3UIUU. BRIUTpBINIHBIE CTpaTETul

2.16

CpenctBa  HMCKYCCTBEHHOTO — MHTeUIeKTa. MaeHTudukamuss U MOUCK
u300pakeHui, pacno3HaBanue Jjuil. Vcrnoib30BaHue METO/I0B UCKYCCTBEHHOTO
UHTEIJIeKTa B oOyyaroux  cuctemax. lcmonb3oBaHHe — METOJIOB
HCKYCCTBEHHOT'O MHTEJIEKTa B poOoToTexHuke. MHTepHeT Bemeld. Heliponnsie

CETH

AJTOPUTMBI ¥ IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/ISaL[I/IH IIOHATHA aJIr'OPUTMA. Mamuna TBIOpI/IHra KaK YHUBCpCAJIbHAA

MOJIC]Ib BBIYMCIICHUN

3.2

OneHka CIO0XKHOCTU BbIYMCIIEHUH. Bpems paboTel U 00BEM HCHOIB3YyEMOI
naMaTH, HUX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OleHKa
ACUMIITOTUYECKON CIIOKHOCTU AJITOPUTMOB. AJITOPUTMBI MOJIMHOMUAIIBHON
cnoxHoctu. Ilepebopubie anroputmbl. [IpuMepsl pa3iMUHBIX aITOPUTMOB

peuiCHuA OIHOM 3alavu, KOTOPbIC UMCIOT PA3JIMIHYIO CIIO)KHOCTDb




3.3

Omnpenenenrne BO3MOXHBIX Pe3yJbTaTOB PA0OThl MPOCTEUIINX aITOPUTMOB
YIPaBJIEHUS UCHOJHUTENISAMU U BBIYMCIUTENBHBIX aIrOpUTMOB. OrpeneneHue

MCXO/IHBIX JTAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET JIaTh TPeOyeMblil pe3yabTar

3.4

Anroput™mbl 00paOOTKH HATYpaJbHBIX YHCEN, 3alHCAaHHBIX B MO3MIIMOHHBIX
CHUCTeMaxX CYHCJICHHS: pa3OMeHHe 3amucy 4YWclia Ha OTAeNbHbIE HUPHI,
HAXOXXJCHWE CYMMBI W TpoW3BeneHHs nudp, HAXOXKICHHE MaKCHUMAalbHON
(MuHUMaNBHO) LUQPBHIL.

[IpencraBnenue yuciaa B BHUJIE HaOOpa IMPOCTHIX COMHOMKUTENEH. AJTOPUTM
ObICTPOrO BO3BEACHHUA B creneHb. [loMCK MHPOCTBIX 4YHCEN B 3aJaHHOM

JTUATIa30HE C TTOMOIIBIO AJITOPUTMA «PEIIeTO JpaToceHar

3.5

MHoropa3psiiHbI€e Lenble Yncia, 3a/1a4i JUIMHHON apu(pMeTHKN

3.6

SA3pix mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl naHHbIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHbIE, CHUMBOJIbHbIC, JOrHYecKkue. BeTBieHwus.
Cnoxuble ycnoBud. Lukiel ¢ ycinoBueM. [{ukiibl mo nepeMeHHOM.

OO6paboTka JaHHBIX, XpaHAIUXCs B (aiinax. TeKcToBble U TBOMYHbIE (DAMIIbI.
dailnoBble nepeMeHHbIE ((ailioBele ykazarenu). Utenue u3 Qaiina. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agaun. [lognporpammel (rpoueaypsl U QYyHKIUH).

Hcnonb3oBanue ctaHnapTHON OMOIMOTEKHU s3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbie nponieaypsl U pyHkiuu. Mcrnonp3oBanue cTeka s

OpraHHu3aliH PEKYPCHUBHBIX BHI30BOB

3.8

Uucnennsie MeTobl. TOYHOE W TIPUOIMKEHHOE peleHus 3a1adn. YucIeHHoe
pelieHne ypaBHEHUH C TOMOIIBI0 Moa0opa mapameTpa. UHMCIIeHHbIe METObI
pelieHuss ypaBHEHHWI: MeETOJ mepedopa, METOJ TOJOBUHHOIO JCJICHUS.
[TpubmmxE€HHOE BBIYMCIICHHE ITMH KPUBBIX. Beraucienue miomanei Guryp ¢
MOMOIIbIO YUCIEHHBIX METOA0B (METO/ MPSAMOYTOJIbHUKOB, METO/] TPAIICIIHA).
[Touck makcumyma (MUHMMYMa) (YHKIIMM OJHOW IEPEMEHHON METOJI0M

ITOJIOBUHHOI'O ACJICHUA

3.9

O0OpaboTka  CHMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QyHKUMM  s3bIKa
IpPOrpaMMHUPOBAaHUS sl  OOpaOOTKH CHUMBOJBHBIX CTPOK. AJITOPUTMBI
00pabOTKN CHUMBOJBHBIX CTPOK: MOJCYET KOJIWYECTBA IMOSBICHHUI CHMBOJIA B
CTpOKe, pa30HeHHe CTPOKH Ha CJoBa MO MPOOETbHBIM CHMBOJAM, IOUCK
MOJCTPOKU BHYTPHU JIaHHOM CTPOKH, 3aME€HA HAlJEHHOW MOJICTPOKHU Ha JIPYTYIO
cTpoky. ['eHeparusi Bcex CIIOB B HEKOTOPOM aj(aBUTE, YAOBIETBOPSIONINX
3aJlaHHBIM orpaHuueHusM. [IpeoOpa3oBaHue 4Kciaa B CUMBOJBHYIO CTPOKY U

o0paTHO

3.10

MaccuBel M IIOCIEHOBATEIBHOCTH 4YHCEI. BrruucieHue O606H.IéHHLIX

XapaKTCPUCTUK DJJICMCHTOB MAaCCUBA HIINU YHCIOBOM IIOCIIEA0BATEIbHOCTU




(cymMMBI, TpOW3BENEHHs, CPEJHEro apu(PMETHUECKOro, MUHHMAJIBHOTO |
MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJMYECTBA AJIEMEHTOB, Y/OBJIETBOPSIOLIMX
3aJJaHHOMY YyCIJIOBUIO). JIMHEWHBIN NOMCK 3aJaHHOIO 3HAYEHUS B MACCHUBE.
ANropuT™MBbI paboOTHl C AJIEMEHTAMHU MAacCHBA C OJHOKPATHBIM IMPOCMOTPOM
maccuBa. CopTupoBka oJHOMepHOro maccuba. [IpocTeie METO/IBI COPTUPOBKU
(MeTton my3bIpbka, MeToJ BbIOOpa, coOpTUpoBKa BcTaBKaMu). CoOpTHpPOBKa
ciustaueM. beictpas coprupoBka MaccuBa (anroput™m QuickSort). J[BowdHBIM

IIOMCK B OTCOPTUPOBAHHOM MAaCCUBE

3.11

JIBymepHble MaccuBbl (MaTpulibl). AJTOPUTMBI 00paOOTKH JIBYMEpPHBIX
MacCHBOB: 3aIllOJIHEHHE JBYMEPHOIO 4YHCIOBOTO MAacCHBa 10 3a/JaHHBIM
MpaBUJIaM, MTOMCK AJIEMEHTA B JBYMEPHOM MACCHBE, BHIYMCIEHHE MaKCUMyMa
(MUHMMYMa) U CYMMBI 2JIEMEHTOB JIByMEPHOT'O MacCHBa, IEPECTaHOBKA CTPOK U

CTOJIOLIOB JIByMEPHOI'O MAacCHBa

3.12

CnoBapu  (acconuaTHBHBIE  MAacCCUBBI, OTOOpaxeHHs).  X3II-TaOJIULIbI.

HOCTpOGHI/Ie aJ'ICbaBI/ITHO-'—IaCTOTHOFO CJIOBaps IJId 3aJaHHOI'O TEKCTa

3.13

Crexku. AHanu3 NPaBWIBHOCTH CKOOOYHOTO BbIpaKeHUs. Bpluncienue
apu(PMeTUYECKOT0 BBIPAKEHHUS, 3alIUCAHHOTO B MOCT(PUKCHON (hopMme.

Ouepenu. Mcnonp3oBanue ouepeau isi BPEMEHHOTO XPAaHEHUS JaHHBIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHne MUHUMAIBHOTO OCTOBHOTO JepeBa
B3BELICHHOT'O CBSI3HOTO HEOPUEHTUPOBAHHOTO Ipada. KomuuecTBo paznuyHbIX
MyTe MeXIy BepIIMHAMU OPHUEHTHUPOBAHHOTO AalMKIWYECKOro rpada.

Anroput™m JledKCTphI

3.15

JepeBbsi. Peanmzanust nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBOMUHBIC
(6unapueie) nepeBbs. [locTpoenue aepeBa Ui 3aJaHHOTO apU(DMETHUECKOTO
BhIpaXEHUs. PekypcuBHBIE adropuT™Mbl 00xo/a aepeBa. Mcmonbp3oBaHue cTeka

U odepeau s 00xo/1a aepeBa

3.16

Z[I/IHaMI/ILIeCKOG IIporpaMMHUpOBaHUE KaK METO PCIICHHUA 3aJa4 C COXPAaHCHUEM
IMPOMEIKYTOYHBIX PE3YyJIbTAaTOB. 38,[[8‘11/1, peuracMbIC C IIOMOIIBIO
AAHAMHWYECCKOI'0 IMPOrpaMMHUpOBaHUsA: BbIYUCIICHUC PCKYPCUBHbBIX q)YHKHHﬁ,

MOACUYET KOJIMYECTBA BapHaHTOB, 3a/la4M OIITUMU3AlIUN

3.17

[TonsiTne 06 OOBEKTHO-OPHUEHTHPOBAHHOM MporpaMMupoBaHud. OOBEKTHI H
kiaccol. CBOMCTBA U METObI 00bEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIIN3.
Pa3paboTka mporpamMmm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO TMOIXOJA.

I/IHKaHCYJ'ISII_[I/IH, HacJICJO0BaHUC, HOJ'II/IMOp(l)I/BM

WHupopmaninoHHbIE TEXHOIOTHH

4.1

Ananuz JaHHBIX. OcHOBHEBIE 3alauu aHalin3da JaHHBIX: IPOTHO3UPOBAHUC,

KJ'IaCCI/I(l)I/IKaLII/IH, KJIaCTepusanus, aHaJlInu3 oTkaoHeHu#. IlocnemoBaTenbHOCTh




pelICHHMA 3a/1a4 aHaJIN3a JaHHBIX!: C60p MEPBUYHBIX JAHHBIX, OUUCTKA 1 OLICHKA
KadyecTBa JAaHHBIX, BBHIOOp W (WMJIM) TOCTPOCHHE MOJENH, IMpeodpa3zoBaHue
JAHHBIX, BU3YyaJIM3alUs JaHHBIX, HHTEpIpeTalus pe3yabTaToB. IIporpamMmmusie
cpenctBa U MHTEpHET-CepBUCHI Ui 00paOOTKM W TPEICTABJICHHS TAaHHBIX.

bonbmne ganasie. MammnaHoe o0yueHue

4.2

AHanu3 JaHHBIX C MOMOILIBIO 3JIEKTPOHHBIX TaOMuL. BbrumcieHue cyMmbl,
cpemHero  apuMeTHdecKkoro, HauOOJbIIEr0o (HAMMEHBIIETO) 3HAYCHUS
Jana3oHa. BerunciaeHne KodQQUIMEHTa KOppeNlslMHU ABYX PAJOB JaHHbBIX.
[Toctpoenue cronbuaThiX, JIMHEHYATBIX U KpyroBbix auarpamm. [loctpoenue
rpadpukoB  Qynknui. Ilombop  JAWMHWUM  TpeHnIa,  pelIeHWe  3aaad
MpOrHo3upoBaHus. Pemienne 3agay ONTUMHU3ALUU C MTOMOLIBIO AJIEKTPOHHBIX

TaOIHUIL

4.3

Jluckpern3anusi TPH  MAaTEMAaTUYECKOM  MOJICIIMPOBAHUM  HETPEPBIBHBIX
mporieccoB. MonenupoBaHue IBWKEHUS. MoaenupoBaHie OHOIOTHYECKHX
CUCTeM. MareMaTH4YecKHe MOJCIM B OSKOHOMHKE. BBIYHCIMTETbHBIC
AKCIEPUMEHTHI ¢ MojesiMu. OOpaboTKa pe3ysbTaToB KCIIepUMeHTa. MeTo
HauMEHBIMX KBaapaToB. OIIEHKa YHUCIIOBBIX ITAPAMETPOB MOJICITHPYEMBIX
00BEKTOB W TMpoleccoB. BoccTaHoBieHHE 3aBUCHMOCTEM MO pe3yJbTaTaM

IKCTIIEPUMEHTA

4.4

BepositHocTHBIE  MOzENH. Meroast  Monte-Kapio. HNmuranmonnoe

MozenupoBanue. CUCTEMBI MaCCOBOTO OOCITYKHUBaHUS

4.5

Tabmuunbie (pensiuoHHBIC) 0a3bl JaHHBIX. Tabmuila — TpeacTaBlIeHUE
cBeneHuii 00 omHOTUIHBEIX 00BekTax. Iloine, 3anuce. Kirou Tabnunel. Padora ¢
roToBOM 0a30¥ MaHHBIX. 3amojiHeHHe Oa3bl naHHbBIX. [lowck, copTHpoBKa U
(bunpTparus JaHHBIX. 3aMIPOChl HAa BEIOOPKY JIaHHBIX. 3aIPOCHI C MTapaMeTPaMH.
Brruucisiemble mosis B 3anpocax.

Muorotabnuunble 0a3bl JaHHBIX. TUIBI CBA3EH Mexay Tabnuiamu. BHenrHuit
ko4, [lemoctHocTh 6a3bl JaHHBIX. 3ampochl K MHOTOTAOJIMYHBIM 0azam

JaHHBIX

4.6

TexkctoBeiii mporeccop. CpeacrtBa mowcka U aBTO3aMEHbl B TEKCTOBOM
npoueccope.  CTpyKTypHUpOBaHHBIE  TEKCTOBbIE  JOKyMeHThl. CHOCKH,
ornaBneHue. llpaBuna  UUTUPOBAHMS  HCTOYHMKOB U O(QOPMIICHHUS

6ubmorpaduyecKux CCbUIOK




YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

1.

Nudopmatuka (B 2 yacTtsix); yrinyonennoe oOyuenue 10 kmacc/ TlomsikoB
K.JO., Epemun E.A., OOmiectBo C OrpaHUYEHHOM OTBETCTBEHHOCTHIO
«BMHOM. JlabopaTtopust 3HaHMi1»; AKIHOHEPHOE 0011ecTBO «3aaTenbCcTBO
«IIpocsemenuey, 2024.

Nudopmatuka (B 2 vacTsax); yriayosenHoe odoyuyenue 11 kmacce/ IlonsikoB
K.YO., Epemun E.A., OOmiectBo C OrpaHUYEHHOM OTBETCTBEHHOCTHIO
«BUHOM. JlaGopatopus 3HaHui»; AKiinoHepHoe 0011ecTBo «M3aaTenscTBo
«IIpocBemenuey, 2025.

METOANUYECKHUE MATEPHUAJIBI JIS1 YUYUTEJIA

. Madopmatuka (yriyOneHHbIN ypoBeHb). Peanuzanus tpeboBanuit ®I'OC

cpenHero oo6miero oopazoBaHus: Meroanueckoe nocoodue s yuurens / [H.H.
Campbuikuna]. — M.: ®T'BHY «HCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUsY,
2023.

. KomnbroTepHslif MpakTUKyM B 3JIEKTPOHHOM BHJIE, pPa3MEIIEHHBIN Ha caiTe

aBTOPCKOT0 KoyutekTuBa: http://kpolyakov.spb.ru/school/probook.htm

. Marepuansl gns  noarotoBku  k  EI'D,  pa3memiéHHsie Ha - caiite

http://kpolyakov.spb.ru/school/ege.htm;

. DNEKTPOHHBIN 3aJaYHUK-ITPAKTUKYM 1o IIPOTPaMMHUPOBAHUIO:

http://informatics.mccme.ru/course/view.php?1d=666

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

AW N =

https://kpolyakov.spb.ru/ - caiit ITonsaxosa K.1O.
https://m.edsoo.ru/ - Gubmmoreka [IOK
http://resh.edu.ru - Poccuiickas 3neKTpoHHAas 1IKojIa
https://inf-ege.sdamgia.ru — «Peury EI'O»
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