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KpacHoAapck 2023

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTam
OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIEeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a takxke ¢enepaibHoOl padoueit
pPOrpaMMbl BOCITUTAHHS.

[Iporpamma o nHpopMaTuke Na&T MpeIcTaBICHUE O LENsIX, 00IIel cTpaTeruu
00yueHUs1, BOCTIUTAHUS U PA3BUTHS 00YJAIOIINXCS CPEICTBAMHU YIeOHOTO IpeMeTa
«Mudopmaruka» Ha yrayOnE€HHOM YpOBHE, YCTaHaBIWBAeT 00s3aTeNbHOE
peIMETHOE COICpKAHNE, TPEAYCMATPUBAET €r0 CTPYKTYPHUPOBAHUE TI0 pa3jesiaM
U TeMaM Kypca, OMpeessieT paclpelie]ieHIe ero mo kiaccam (TojaM U3ydeHus),
naéT MPUMEpPHOE pacIpelelicHne Y4eOHBIX YacoB MO TEMaTHYECKHM paseiam
Kypca M PEKOMEHIyeMylo (MPUMEPHYIO) TOCIEIOBATEIFHOCTh WX HU3YyUCHUS C
y4€TOM MEXIPEIMETHBIX ¥ BHYTPHUIPEIMETHBIX CBSI3C€H, JIOTHKH Y4eOHOTO
npoIriecca, BO3pacTHBIX 0COOCHHOCTEH 00yUaroImXcsl.

[Iporpamma 1o uH@GOpMAaTUKE ONpeAEseT KOJINYECTBEHHbIE U KaUECTBEHHbIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHus, B TOM YHCIe
JUI COAEPKATEeJIbHOIO HAMOJHEHUS Pa3HOro BHMJA KOHTPOJS (IPOMEXYyTOUHOU
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nndopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMmM U Y4YE€OHHKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenrem ob1ieM oO0pa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
MIPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WH()OPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W HMHGOPMALMOHHOMN
TesITeTbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEPHIBHOM MOATOTOBKH OOydarolmuxcs B o001acTu
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oOpazoBaHUsS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEpPIpeTaluio 1 0000meHue
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel 00macTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIQJICHUE KJIIOUYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, pPaclo3HABaHUE COOTBETCTBYIOLIUX WM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEePHBIX AJI1 U3y4aeMOU IpeIMEeTHOIN 001acTy;

yMEHUE pelllaTh THUIIOBBbICE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJlauu,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTH TEOPHUi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH 00JIACTSIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
1ieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCSl K MPOJIOJDKEHUI0 00pa3oBaHUsS B
opraHu3ainusax  npodecCHoHaNbHOTO  O0pa3oBaHUS MO  CHEHUAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalIMHHOEe OOyYeHHe, MPOMBIIUICHHBIH WHTEPHET Beled, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUHU, CHUCTEMBbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb wW3ydYeHUss ydeOHoro mpeamera «MHpOpMmaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeaHero ooOmiero oOpa3oBaHuss —  oOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIe KOHKYPEHIIMM Ha pbIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kitaccax omKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIUOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHHUU pa3nu4arh (akThl W OICHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHPOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, NOHMMAaHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MPUHSATHE TPABOBBIX U ATUYECKUX ACMEKTOB MH()POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOHM, MPOEKTHOM, HAy4yHO-
UCCJIEI0BATEIbCKOM M TBOPYECKOM JEATEIbHOCTH, MOTHUBALIUU OOYyYaroUIUXcs K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro npeamera «MHdopmaTuka» BBIIEISIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(PPOBOrO0  OKPY>KEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue oCHOBbBI HHGOPMATHKW» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOIUPOBAaHHS WHGOpMAIUH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMuUpoBaHUE HABBIKOB peaM3allMi MPOTPAMM Ha SI3bIKaX MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JIAaHHBIX, WCIIONB30BAHUIO 0a3 JAHHBIX M JJICKTPOHHBIX TAOJHUIl JJIS PEIICHUS
MPUKJIAIHBIX 3a]1a4.

B npusenénnom nanee coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYPCHUBOM BBIJICIICHBI JIOMTOJIHUTEIbHBIE TEMBI, KOTOPHIE HE BXOJISIT B 003aTEIHHYIO
mporpaMmy OOydYeHHs, HO MOTYT ObITh MPEAJIOKEHBI I U3YUYEHHUS OTACIbHBIM
MOTUBHPOBAHHBIM U CIIOCOOHBIM O0YUYarOIIUMCS.

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  NpOo(uiisi, OPUEHTUPOBAHHOTO HAa  MHXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpOopMaTHKU 00ECIIeYMBaAET: MOATOTOBKY OOY4YarONIMXCSl, OPUCHTUPOBAHHBIX Ha



CHEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHM U WHKEHEPHBIC
CIELUUAIBHOCTH, Yy4YacTHEe B MPOEKTHOM M HCCIEOBATENbCKON NIESITENbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o uHPpopMaTHKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TMpejAeiaX OJHOro roja oOydeHus
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNs MpHU MOJArOTOBKE paboueit
MIPOrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHMUS.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX ISl U3yueHUss UHPOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBaHust TEXHUKHU 0€30MIaCHOCTH U TUTUEHBI PU pabOTe ¢ KOMIIBIOTEpaMU
U IPYTUMU KOMIIOHEHTaMU [IUGPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAs W JIOJTOBpeMeHHas mnamaTb. OOMEH JaHHBIMH C
noMouIpio muH. KoHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BIUUCICHUA. MHOTOMPOLECCOPHBIE CUCTEMBI. CYNIEepKOMITBIOTEPHI.
Pacnpenenénnple BBIYMCIUTEIBHBIE CHUCTEMBl W 00pabOTKa OOIBIINX JTAHHBIX.
MoO6unbpHBIE TUPPOBBIE YCTPOMCTBA M UX POJb B KOMMYHHUKAIUAX. BcTpoeHHBIE
KOMITbIOTEPhl. MUKPOKOHTpOJIIEphl. POOOTH3MpPOBaHHBIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IporpaMMHOr0 oOecrnedeHus W UX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoicTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepallOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HHCTamsiuust W JIEUMHCTAUISALMUSA ~ MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHus] ¥ UMEHOBaHMs (HaijioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! a1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MPOrpaMMHOTO 0OECTICUeHUS
u 11 (poBIX pecypcoB. [IponpuerapHoe u cBOOOHOE MPOrPaMMHOE 00ECIICUCHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOE HCTIOIb30BAHKE MTPOTPAMMHOTO 00ECTICYSHUS U
UGpPOoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAaEeMasl 3aKOHOIATEIIHCTBOM
Poccuiickont ®enepanuu 3a HENPABOMEPHOE HCIIOJIb30BAHUE MPOTPAMMHOIO
oOecrieueHus U MU(POBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHUS U anmnapaTHbIE KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoisl. Cets MHTEpHET. Anpecanus B cetn MuTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Pasnenenne |P-cetm Ha moxacerm ¢ moMomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka Hammuusi CBsI3UM € y3ioM ceTd. OmnpeneneHue mapuipyra JBHKECHHS
MTaKETOB.

Buner  pgestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
I'eonndopmanmonnbie cucTemMbl. ['€0JI0KAIIMOHHBIE CEPBUCHI PEAIBHOIO BPEMEHU



(Hanpumep, JoKalus MOOWIBHBIX TeNe(OHOB, OMPEACICHUE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWIa TOBeJAeHUs B KuOepmpocTtpanctBe. [IpoGiema MNoOqIMHHOCTH
noyiydueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHdopMmanuu 1 HHGOpPMaAIMOHHOM Oe3onacHocTU. CpecTBa 3aUThl HH(POpMaLUH
B KOMITBIOTEPaX, KOMITBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH()OPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecrneyeHrne HHPOPMAIIMOHHOM 0€30MaCHOCTH.

[IpenoTrBparnienue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uAeHIIMaTbHONH WH(OpPMALIUK, XPaHSIIEHCs Ha MEPCOHATLHOM KOMITbIOTEpE,
MOOMIIBHBIX yCcTpoiicTBax. BpegoHocHoe mporpaMMHoOe oOecriedeHre U CIocOOb
O00opb0ObI ¢ HUM. AHTUBHUpPYCHbIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHpopmarmu. PezepBHoe konupoBanue. [laponbHas 3ammura apxusa.

[Iudpoanue nanHbiX. CUMMETPUYHBIE W HECHMMETPHUYHBIC MIHUQPHI.
Mudpper mpocroit 3amensl. [udp Leszapsa. udp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoiecchl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HenpeprbiBHBIE M JUCKpETHbIE BEJIWYUMHBI M CcUTHaIBL. HeoOxoammocTh
TUCKpeTH3auuu MHGOpMalMK, NPETHA3HAYCHHOW [JIs XpaHEHHs, Nepeladd |
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBouyHoe  KoAupoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue coOOIEHUH, 3aMMCaHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOJAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus koinudecTBa nHpopmaiuu. AndaBUTHBIN TOIXO0 K
OIICHKE KOJIMYECTBAa HMHPOPMAIIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuuciaeHus. CBOICTBa MO3UIIMOHHOW 3alKCH YHUCHA!
KOJIMYECTBO MHU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETIOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
JNECATUYHYI0. AJTOPUTM IMEpeBOJa KOHEUHOM P-WuHOW ApoOUM B AECATUYHYIO.
AJTOpUTM NIEPEBOA LIETOTO YKCIIA U3 IECITUYHOU CUCTEMBI CUMCIIEHUS B P-nuHYyIO.
IlepeBon KOHEYHOU JecaTUUHOW ApoOu B P-munyro. /[BouuHas, BOCbMEpHUYHAs U
[IECTHA/IIATepUYHasl CUCTEMbl CUUCIICHUS, CBSI3b MEXKY HUMU. ApudmeTnieckue



Oonepaldy B MO3UIMOHHBIX CHUCTEMAaX CYHUCICHUSA. TpouvHas ypaBHOBELICHHAs
CHUCTEMA CUUCIICHUS. [[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  u3obOpaxenuil. OueHka  UHGOPMAIMOHHOTO  00bEMa
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U ITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Onienka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSITHOCTA KOAUPOBAHMUS.

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOnUIBI UCTUHHOCTU. JlorMueckue BBIPAKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHH . Jlornueckre ypaBHEHUSI U CUCTEMbI YPaBHECHUH.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTIOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux — BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QJITOPUTMBI UX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>Ie€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B NaMATA KoMibioTepa. OrpaHUYE€HHOCTb
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlormueckuii, apudMeTUUECKHA W
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIuu
«wuckiovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpAaHEHHS! BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHMYECTBA
pa3psaoB. BeInosiHeHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHPOBaHME

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEIIMA M BBIYHMCIMTENIBHBIX aIrOpuTMOB. OrmpeneneHue
HCXOJIHBIX JaHHBIX, MPU KOTOPBIX aJITOPUTM MOXKET 1aTh TPeOyeMbIil pe3yibTarT.

Oranbl pelleHus 3aJad Ha Kommbrlorepe. MHCTpyMEHTalIbHBIE CpENCTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpamMm. BupTyanbHble MalllvHBL.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, TJorTnueckue. BetBnenus. CioxHbie
ycioBus. Huxnel ¢ ycnoBueM. Llukibel mo nepemeHHO. B3amMo3zameHseMOCThb
pa3iIuuyHbIX BUAOB LMKIOB. HMHBapuaHT uukina. CocTaBileHHE IUKIA C
UCITOJIb30BAHUEM 3apaHEe ONPEAEIEHHOIO MHBAPUAHTA LIMKJIA.

JlokymeHTHpoBaHue nporpamm. Mcnonbs3zoBanue kommeHntapues. [lonroroska
ONMMCaHUSA MPOrPaMMBbl U1 HHCTPYKIUU JUIs1 TOJIB30BATEIIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHMCJIEHMs: pa3OMeHHe 3aluch 4YHuCia Ha OTHeJbHBIE UUQPHI,
HaXO0XJACHHE CYMMbl W TIpOU3BeACHHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) U (DPHI.

HaxoxneHue Bcex MpOoCThIX YMCEN B 3a/laHHOM AuanasoHe. [IpeacrtaBieHue
quclia B BUJe Habopa MpOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BE/ICHUS B
CTEIECHb.

O6paboTka JaHHBIX, XpaHAIMUXcs B (aitiax. TekcToBbIe U TBOMYHBIC (DaiiIbl.
daitnoBele nepeMenHble ((aitnoBeie ykazatenu). Utenue u3 daiina. 3anuce B ¢aiin.

Pazbuenue 3amaun Ha noazagaun. [logmporpamMmel (pouenypsl U GyHKIUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHBIE NpOLEAypHl |
¢ynkiuu. Mcronb3oBaHue cTeka sl OpraHU3aIlii peKyPCUBHBIX BBI30BOB.

Hcnonb3oBanue CcTaHAApTHOW OWMONMMOTEKH s3bIKA MPOrPAMMHUPOBAHMS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennsie MeToibl. TouHOE M MpUOIMKEHHOE peleHus 3aaauu. YucaeHHbie
METO/Ibl PELICHUsl YpaBHEHUM: METOJ mepedopa, METOJ MOJOBUHHOTO JEIECHHS.
[Tpubnux€HHoe BHIYMCICHUE IJIMH KPUBBIX. BbramciieHue miomaneid Quryp c
MOMOIIbIO YHUCJIEHHBIX METOJOB (METOJl MPSMOYTOJbHUKOB, METOJ Tpareuuii).
[Tonck w™akcumyma (MUHUMYMa) QYHKIUH OJHOW TEPEMEHHONH METOIOM
ITOJIOBUHHOTO JEICHUS.



O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CHMBOJIBHBIX CTPOK: TMOACYET KOJMYECTBA TMOABICHUM CUMBOJIA B CTPOKE,
pa3z0ueHne CTPOKH Ha CJI0Ba MO MPOOEIbHBIM CUMBOJIAM, TOMCK MOJICTPOKH BHYTPHU
JAHHOW CTPOKHM, 3aMEHA HAlICHHOM ITIOACTPOKU Ha IPYIyIo CTPOKY. ['eHepanus Bcex
CJIOB B HEKOTOpOM ajaBuTe, YJOBIECTBOPSAIOIINX 3aJaHHBIM OTPaHUYCHUSIM.
[IpeoGpazoBaHue yKciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4MCeNl. BpruncieHne o0000IMEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEIOBATENIBHOCTU (CYMMBI,
IPOU3BENICHUS, CPEIAHET0 apu(PMETHIECKOT0, MUHUMAJIBLHOTO U MaKCUMAJIBHOTO
AJIEMEHTOB, KOJHUYECTBA 3JIEMEHTOB, YIOBJIETBOPSAIONIMX 33JaHHOMY YCIOBHIO).
JIMHEVHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka ogHOMepHOT0 MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METOJ
nmy3bIpbKa, METOJl BBIOOpa, COPTUpPOBKA BcTaBKamu). COPTHPOBKA CIUSHHEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBINM TMOHCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHbIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI 00paOOTKU JABYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOIO YMCJIOBOTO MacCHBa IO 3a/IaHHBIM ITPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) H
CyMMBI 3JE€MEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKAa CTPOK M CTOJOIIOB
JBYMEPHOTO MAacCHBA.

HNudopMmannoHHbIe TEXHOJIOTHH

TexcroBeiii mporeccop. PemaktupoBanue u QopmarupoBanue. [IpoBepka
opborpadun u rpammatukud. CpencrtBa TOHWCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. Mcnonb3zoBanne  ctuneid.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBnenue. KomnmektuBHas paboTta ¢ JOKyMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsl B TEKCTOBBIX Mporieccopax. OOmayHbie CEpBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna muTupoBaHus HCTOYHUKOB U 0POpPMIICHUS
oubnuorpaduyeckux cchuiok. OdopMiaeHue cnucka TUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TEXHUYECKUE CpPEICTBA BBOJA TEKCTA.
Cnenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
Kiaccupukanus, KiacTepu3alus, aHaiu3 OTKIoHeHuu. I[lociegoBaTenbHOCTH
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIHM MOCTPOSHHUE MOJENH, MpeoOpa3oBaHue TaHHBIX,
BHU3yajM3alMs JaHHBIX, HUHTEpOpeTaluus pe3ynbratoB. [IporpaMMmubie cpeacrsa u
MHTEPHET-CEPBUCHI JIJIs1 00paOOTKHU U MPEACTaBICHUSI JaHHBIX. boibliue JaHHBIE.
Maivnaoe o0yuenue. MHTeIIeKTyallbHbIM aHAIU3 JaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0aul. BbruuciieHne cyMMmbl,
CpEIHET0 apu(pMETHUECKOT0, HAaNOOIBIIEro (HAMMEHBIIIET0) 3HAYECHUs JUala30Ha.
Beruncnenne kos(g@uimenta Koppemsauuu JBYyX psSAoB JaHHbIX. lloctpoenue
CTONOYAThIX, JHMHEMYaTbIX W KPYyroBbix Jauarpamm. IlocTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMSL.

YucneHHoe pelIeHHEe YpaBHEHMH C TOMOINBIO Moadopa mapaMmerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro pelieHusl B 3alaHHbIX ycioBusx. LleneBas
GyHKUuMsA, orpaHnyeHus. JIokanbHbIe U I1100aIbHBIA MUHUMYMBI LIETIEBON (DYHKITUH.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KVIACC

TeopeTnueckue 0CHOBbI HH(POPMATHUKH

Teoperndeckne moaXoAbl K OIEHKE KojaudecTBa uUHOOpManuu. 3aKOH
agauTuBHOCTU HMHpopmMmaruu. Dopmyna Xaptau. MHpopmarus w1 BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroput™m LZW. AnropuTmsl ckaTvs JaHHBIX C TOTEPSIMU. Y MEHBIIICHUE TITyOHUHBI
KoaupoBaHus 1BeTa. OCHOBHBIC Hjieu anroputMoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIMOOK TMpu mnepefadye JaHHbIX. Konbl, m03BOJISIONINE
OoOHapyKUBaThb M HUCHPABIATH OIIMOKH, BO3HUKAIOIIME TpPU TMepenade AaHHBIX.
Paccrosaune Xammunra. KogupoBanue ¢ moBroperrueM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBII
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenun u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBHE MOMAEIH
MOJIETUPYEMOMY OOBEKTY WM TpOIIecCy, LeMnu MoaeaupoBanus. dopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIAOOHOM IS
BOCHIPHSITHS YeJIOBEKOM. [ 'paduyueckoe mpeacTaBlieHne TaHHBIX (CXeMbl, TAOJIHIIbI,
rpaduxn).

I'padp1. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO IYTH MEXIy BepImHaMu rpada, OIpeaesieHne KOJIWYECTBa
Pa3IMYHBIX MYTEeW MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTO alIUKINYECKOTo rpada).

JlepeBbsi. bunapnoe nepeBo. JlepeBbs moucka. CrmocoObl 00Xoja aepesa.
[IpencraBnenue apudmeTnyecKux BhIpAXKEHUM B BUJE AepeBa. JJUCKpETHbIE UTPhI
JIByX UTPOKOB ¢ nojiHoM undopmarueit. [loctpoenue aepena nepedopa BapuaHTOB,



OMMCAHME CTPATETHH UrPbl B TAOJIMYHON (hopme. BBIUTPBIIIHBIE U TPOUTPBILIHBIE
ITO3ULINH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus yCTHOM peur. KorHutuBHbIE cepBUCHL. MneHTnpukanus u nouck
M300paKEeHUM, pacro3HaBaHUE 1L, CamooOyuaroriuecs CUCTEMBI.
HcKkycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. lcronp3oBaHUE METOLOB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B oOydammux cucremax. Mcnonb3oBaHue MeTOA0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTrexHuke. MHTepHer Bemieil. [lepcnexTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEJUIEKTYaJbHBIX CUCTEM. HEelipOHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

dopmann3zanus NOHATHS aropuTMa. MamuHa TelOprHra Kak yHUBEpCalbHas
Mozenb BeluuciieHun. Tesuc Yépua—Twropunra.

OneHka CIIOKHOCTH BbhIUMCIeHUN. BpeMs pa®oTel U 00BEM HCMONB3YyEMOM
naMsaTH, UWX 3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JaHHbBIX. OneHka
ACUMIITOTUYECKOM  CII0O)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctu. [lepebopHbie anropuTmsl. [IpruMepsl pa3nuyHbIX aATOPUTMOB PEIICHUS
OJIHOM 3a7a4M, KOTOPbIE UMEIOT PA3IUYHYIO CJI0KHOCTb.

[louck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIbI aIropuTMa
«penieTo DparocheHar.

MHuoropa3psiAHbie 1eble YUCIa, 3a/1a4d JUITMHHON apu(QMETHKH.

CnoBapu  (accolMaTHBHBIE MAcCCHBBI, OTOOpa)keHHUs). XdOUI-TaOJIUIIBI.
[TocTpoenue andaBuTHO-4aCTOTHOTO CJIOBApPS JUIsl 33JaHHOTO TEKCTA.

Crekn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BhIpakeHUsA. Brruncnenue
apuMETHIECCKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTOHUKCHOHN hopme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisi BpEMEHHOTO XPaHEHUS TaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MHHMMAILHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHPOBAHHOTO rpada. KommuecTBo pa3nuyuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHPOBAHHOTO AlMKINYECKOro rpada. AJIroputm
JIeUKCTpBI.

JlepeBbs. Peanmm3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue pgepeBa s 3alaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHsl. PekypcuBHBIE alrOpuTMbl 00xoaa nepeBa. lcrnosnap3oBaHue cTeka U
ouepeau s 00X0/1a JiepeBa.

JIlnHaMH4YeCKOe NPOrpaMMHPOBAHHE KaK METOJ pEIIeHUus 3axad ¢
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PELIAEMbIE C ITOMOILBIO
JUHAMUYECKOTO TMPOrpaMMHMPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH,
ITOACYET KOJIMYECTBA BAPUAHTOB, 33144l ONTUMHU3ALUU.

[lonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHAIU3.



Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO MOAXOJA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noJsib3oBarenis. Mcrnonb30BaHUE TOTOBBIX YIIPABISIEMBIX JIEMEHTOB JJIsl TOCTPOCHUS
uHTEpPeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o  mapaagurmax
MIPOTrpaMMHUPOBAHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICJIMPOBAHMS:  IOCTAaHOBKA
3ajaud, pa3paboTKa  MOJEIM, TECTUPOBAHUE  MOJIECNU, KOMIIbIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIUPOBAHUS.

Jluckpetuzaiyss NOpU MaTEMATUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MojienupoBanue JBIKEeHUS. MoiennpoBaHue OMOJOTHYECKUX CUCTEM.
MaremaTudeckue MOJIETM B OKOHOMHUKE. BBIYMCIHTENBHBIE SKCIEPUMEHTHI C
MOJICIISIMU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJ HauMEHBIIUX KBaJpPaTOB.
OleHKa YHUCJIOBBIX TAapaMETPOB MOJEIUPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccranoBieHue 3aBUCUMOCTEH 110 pe3ysIbTaTaM dKCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CITYKUBaHUSI.

TaGmuunbie (pensuvoHHBIC) 0a3bl JaHHBIX. Tabmuila — TpeAcTaBICHUE
cBelleHHi 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roToBoil 0a3oil naHHbIX. 3amojgHeHWe Oa3bl JHaHHbIX. [loWcK, cOpTUpOBKa U
bunbpTpanug JaHHBIX. 3amMpoCckl Ha BBIOOPKY AaHHBIX. 3apoChl ¢ MapaMeTpaMHu.
Brruncnsiembie mosst B 3arpocax.

MHoroTtabnnunblie 6a3bl TaHHBIX. THUIBI CBSA3EH MeXay TabauiaMu. BaenHui
ko4, [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOJIWYHBIM 0a3aM JaHHBIX.

NutepHer-ipuiioxenus. [lonsTHe 0 CEpBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHONMorHsT «KIUEHT — CEpBEP», €€ TOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI A3bIKa
HTML u xackamaeix Tabmur ctwiedd (CSS). Cuenapum Ha s3bike JavaScript.
®opMmbl Ha BEO-CTpaHHUIIE.

Pasmenienne Be6-caiiToB. Ycimyra XoCTHHTA. 3arpy3ka (aiioB Ha CauT.

BBon m300paykeHn C HCIONB30BAHUEM PA3NTHYHBIX ITUPPOBBIX YCTPOWCTB
(madpoBeIX (poToanmapaTtoB U MHUKPOCKOTIOB, BHIEOKAMEp, CKAHEPOB U JIPYTUX
yctpoicT). I'paduueckuit pegakrop. Pazpemenue. KagpupoBanue. Mcnpapienue
nepcnektuBbl. ['mcrorpamma. Koppekuust  ypoBHEW, KOPPEKLIMS  LIBETA.
OOecrBeunBaHMe MBETHBIX U300pakenuii. Perymb. PaGota ¢ obOmactamu.
OUIBTPHL.



MHorocnolinele u3o0paxkeHus. TexcroBble ciaou. Macka cnos. Kanausl.
Coxpanenue BblaelieHHOM oOnactu. IloaroroBka wiumrocTpanuil 1as BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

BekrtopHas rpaduka. IlpumutuBbl. HM3mMeHeHHEe mOpsiAKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpuHUOKIIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojend. Marepuanel. MoaenupoBaHME HCTOYHHMKOB oOcBemieHus. Kamepsl.
AnnutusHbie TexHonoruu (3D-npunTteps). [loHsiTHe 0 BUpTYaabHOM peanbHOCTU U
JOIIOJTHEHHOU PEAIbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yNabTaThl  OTPAXKAIOT TOTOBHOCTh M CIHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, paCIIUPEHUE KU3HEHHOTO OMbITA W OMbITA JIEITEIIBHOCTH B IMPOIECCe
peanuzalu  CpeJACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX  HamlpaBiICHUU
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATHKU Ha YPOBHE CpEIHEro OOIIEero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YIBTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX TIPaB M 00s3aHHOCTEH, YBaXKCHHE 3aKOHA
U TPaBOMOpPSIKA, COOMIOACHHE OCHOBOIOJATAIOIIMX HOPM HH(OPMAIMOHHOTO
npaBa ¥ THPOPMALIMOHHOM 0€30MacCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HMACOJIOTMU SKCTPEMHU3MA, HAI[MOHAJIW3Ma,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHHUE 3HAUCHHs] HHPOPMATUKHN KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIh30BAaHUN WH()OPMAITMOHHBIX TEXHOJIOTHI;

5) pusnuecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKHU3HHU,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM YHUCJIE 3a CUET COOII0ICHUS



TpeOoOBaHMI  0€30macHOM  AKCILTyaTallMM  CPEACTB  MH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

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

uHTepec K cdepaMm MpodecCHOHATbHON AESATENbHOCTH, CBA3AaHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHbL;

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

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHusi, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH  HWH(OpPMAIMOHHO-
KOMMYHUKaIIMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, IOCTIXKEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(GOPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB UM HMHPOPMAIMOHHBIX TEXHOJOTUH B YCIOBHSIX
1 poBoii TpaHchopMaIi MHOTUX cep KU3HU COBPEMEHHOTO 00IIEeCTBa;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B mporiecce nocTHKeHNUsSI TUYHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI T10
nHpOpPMATUKE y OOYYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIIIEKT,
npeanoararomuil choOpMUPOBAHHOCTD:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE IMIOBEJACHHE, CHOCOOHOCTh aJaNnTUPOBATBCA K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIIMATHUBHOCTb, YMEHHME JEMCTBOBATh, MCXOMsSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIEHHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3peiliaTh KOH(MIUKTHI.



METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCANbHBIE yUeOHBIE IEHCTBUS, DPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBAaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUsS JJII CPaBHEHWS,
Kiaccudukaruu u 006001eHNs;

OTIPENENIATh 1€ JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEeMbl C y4ETOM aHajanu3a MUMEIOUIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEATbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON IEITEILHOCTH,
HaBBIKAMH  paspenieHuss MpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIpETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TpPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUI MBIIUICHUS, BIaJIETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYalUsAX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIS TOKAa3aTEIbCTBA CBOUX
YTBEPKICHUMN, 3a/1aBaTh MApaMeTPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAEC PEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHUS B IO3HABATCIIBHYIO M IMPAKTHYECKYH O0O0JacTH
JKU3HEEITCILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTb IPOOJIEMBI U 33J1a4H, JOMYCKAIONIHUE aJbTCPHATUBHBIC PEIIICHHU .

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUN PA3IMIHBIX BUAOB U (POPM IIPE/ICTABICHUS;

co3dgaBaTh TEKCTHI B Pa3IMYHBIX (GopMarax ¢ y4ETOM Ha3HAYCHHS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

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

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a/1a4 C COOTI0IeHHEeM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeXeHHs, MPaBOBbIX M ATHYECCKHUX HOPM, HOPM HHGOPMAIIMOHHOMN
0e301acHOCTH;

BJIAJCTh  HABBIKAMH  paclO3HaBaHWUA W 3alIUTBl  WH(poOpMamuw,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpeACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPACIIO3HABATHh IIPCAIIOCBHIIKHU KOH(I)J'II/IKTHI)IX CI/ITyaI_II/Iﬁ nu
CMATYATH KOH(bHHKTBI;

BJIQJIETh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS ©W  B3aUMOJICHCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIlUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATHh L€IM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAX/I0I0 yYaCTHUKA KOMaH bl B OOLIUH
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSTEIILHO COCTABIIATH IIJIaH PEIICHUS TPOOITIEMBI C YUETOM UMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

JIeaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX OOJIACTSIX 3HAHUM, IOCTOSHHO IOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBaHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU ISl OLEHKH CUTYyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIA3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomnecce um3ydenuss kypca UHPOpMATHUKU YyriayOnéHHOTO ypoBHsA 6 10
Knacce oOyvaronMucs OyyT JOCTUTHYTHI CAeAYIOLIME IPEIMETHBIE PE3yIbTaThI:

BJIAJICHUE TPEJACTABICHUSIMH O POJXM HH(MOPMAlMM W CBSI3aHHBIX C HEH
IPOIIECCOB B TIPUPOJIC, TEXHUKE M OOIIECTBE, MOHATHAMU «UH(POpMALIHIY,
«UH(POPMALIMOHHBIN MPOIIECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBbI», «CUCTEMHBIH
abdexTy, «MHPOpMaLIOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUSY;

BJIQJICHHE METOJaMH ToucKka uHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, IOJIYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHbIE, MPUBOIUTH PUMEPHI
UCTOYHUKOB MX TIOJYyYEHUS W  HANpaBICHHUS  HUCIOJIb30BaHUS, YMEHHUE
KIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuduKarms, KJlacTepu3anusi, aHaIu3 OTKJIOHEHUI), MOHUMATh
MOCIIEIOBATENIbHOCTD PEIICHUS 3a/1a4 aHallM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BLIOOpD W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

NMOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TCHICHIIUNA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH PAa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECIIEYSHUS IS PEIICHHs YIeOHBIX 3a71a4 10 BEIOpaHHOM
crielUalIn3aluu;

HaJIU4Me MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUIIAX OPTAHU3ANNN U (DYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
cereid, o0 OOMMX NOPUHIUNAX pa3pabOTKU U (PYHKIUOHUPOBAHHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMAaHUE YTpo3 HHPOPMAIIMOHHOH O€30MTaCHOCTH, UCTIOJIB30BAaHUE METO/IOB
U CPEICTB MPOTUBOACHUCTBHS 3TUM yIrpo3aM, COOJOJIEHHE Mep O€30MacHOCTH,
MPEIOTBPANIAIONINX HE3aKOHHOE PACIpPOCTPAHCHWE TIEPCOHATIBHBIX JTaHHBIX,
coOmoeHne TPeOOBaHWM TEXHUKM OE30MaCHOCTH W THUTHUEHBI TIpH pabore ¢
KOMITBIOTEpaMH U JAPYTMMH KOMIIOHCHTaMH IH(PPOBOTO OKPYKEHUS, TOHMMAHHEC
MIPABOBBIX OCHOB HCITOJI30BaHUS KOMITBIOTEPHBIX IIPOTpaMM, 0a3 JaHHBIX U padOTHI
B cetu MHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
UHPOpMAIMK, YMEHHE ONpeneisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpeTH3alluH,
YMEHHE ONPEICIISATh CPEIHIOI CKOPOCTh MEpeIaun JaHHBIX, OIICHUBATh U3MCHCHHEC
BPEMEHHU TMepefaud TNpU HM3MEHCHMH WH(POPMAIIMOHHOTO 00bEMa JaHHBIX W
XapaKTePUCTHUK KaHaja CBS3H,

YMEHHME UCIIOJIB30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YHCEJI, AJITOPUTMA ITOCTPOSHUS 3aIMCH YUCiIa B MO3UIIMOHHON CHCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBAaHHEM M TOCTPOCHHUS YHCJIa MO CTPOKE, COJCpKAIlCH 3aIKCh
ATOTO YKCJIA B TO3UIIMOHHOMN CUCTEME CUUCIICHUS C 3a]JaHHBIM OCHOBAHHEM, YMCHHE
BBITIOJTHATh apU(PMETHUCCKHAEC ONICPAIMH B TIO3UITUOHHBIX CUCTEMaX CUUCIICHHS

yYMEHHE BBINMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, HCCJIENOBaTh 00JacCTh HMCTUHHOCTH BBICKA3bIBAHUS, COJIEPKAIIETO
epeMeHHbIe, PelllaTh HECIOKHBIE JIOTUYECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM JHana3zoHe, 00padoTka MHOTOPa3PsSAHBIX LETbIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cyMmMupoBaHWE DJJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIC
QITOPUTMBI, IBOMYHBIA TIOMCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUST OJTHOU 3a/1a4u;

BJIQJICHHE YHUBEPCAIBbHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHuUsMH O Oa30BBIX THIAX JdaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 TNPEIJIOKEHHON MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIPEJIeNSITh, TPU KAKUX HCXOJHBIX JAHHBIX BO3MOJXKHO TMOJIYYCHHE YKa3aHHBIX
PE3YNIbTATOB, BBISBISATH JAaHHBIC, KOTOPhIE MOTYT NMPHWBECTH K OMMUOKE B padoTe
MPOrpaMMBbI, (HOPMYTUPOBATH MPEIIOKEHUS 110 YIAYUIICHUIO TPOTPAMMHOTO KO/Ia;



YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBBbIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIb30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCTI0NIb30BaTh JIEKTPOHHBIE TAOIMIIBI 1JI aHATIN3a, IPEICTABICHUS U
00pabOTKK NaHHBIX (BKJIIOYAs BHIYMCIEHHE CYMMBI, CPEIHETO apu(pMeTHUeCcKoro,
HaMOOJBUIEr0O W HAWMMEHBILIEro 3HAYEHWH, pElIeHHe YpaBHEHUM, BbBIOOD
ONTUMAJIBHOTO  pelIeHus, Mnoadop JMHUM  TpeHAa, peuleHue  3ajaad
MIPOTHO3UPOBAHMUS).

B nponecce uzyuenuss kypca MHGOpMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOyvaromuMucs OyayT JOCTUTHYTHI CIeIYIOUIUE IPEeIMETHbIE Pe3yIbTaThl:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOAUpPOBaHUE cOoOOUIeHUN (TpeUKCHBIE KOJbI), MCIOJIb30BaTh MPOCTEHIINE
KOJbl, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKHU MpH Mepeaaye
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIONINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUS MPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M IpadoB
(33241 MOCTPOEHUS ONITUMAJILHOTO ITyTH MEXKy BepIIMHAMU rpada, onpeaeieHus
KOJIMYECTBA  Pa3IW4HBIX IyTed MeXJy BepIIMHAMU OPUEHTUPOBAHHOIO
alMKJINYECKOTo rpada), yMEHHE UCII0NIb30BaTh AEPEBbs MPU aHAIHU3E U TOCTPOCHUH
KOJIOB U JJIsl MPEACTaBICHUS apu(METUUECKUX BBIPAXKEHUHN, IPU PEIICHUHU 3a]ad
IIOMCKA U COPTUPOBKH, YMEHHUE CTPOUTH JEPEBO MIPHI 110 3aJlaHHOMY AJIITOPUTMY,
pa3palaThIBaTh U 0OOCHOBBIBATh BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMeHHE pa3pabaTbiBaTh W pEaJM30BbIBATh B BHUAE Nporpamm 0a3oBble
QITOPUTMBI, YMEHHME MCIOJIb30BaTh B IPOrpaMMax JAHHBIE Pa3IMYHBIX THIIOB C
y4E€TOM OIrpaHMYEHUN Ha AMANa30H WX BO3MOJXKHBIX 3HAUEHUM, NPUMEHATH IPU
pELICHNH 3a]1a4 CTPYKTYPBI NaHHBIX (CIMCKH, CIIOBAPH, CTEKH, OUEPEIH, 1EPEBB),
UCIIONIb30BaTh 0a30BbIE OMNEpali CO CTPYKTypaMu JaHHBIX, TNPUMEHSIThH
CTaHJapTHbIE U COOCTBEHHBIE MOJMPOrPaMMBbI JIJIsl 00paOOTKH YHCIOBBIX JTAHHBIX U
CHUMBOJIBHBIX CTPOK, HCIOJb30BaTh IpU pa3paboTKe mporpamMm OUOIMOTEKH
HNOJIMpPOrpaMM, 3HaTh (PYHKIMOHAJIBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpe/ibl pa3paboTKU, YMEHHUE UCTO0Ib30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpelie MpOorpaMMHUpPOBAHMSI, YMEHUE JOKYMEHTUPOBAThH IPOrPaMMBl;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEICHUAMH O 0a3ax JaHHBIX, X CTPYKTYpE, CPEACTBAX
CO3J1aHusI U pabOThl C HUMHU, YMEHUE HCIOJIb30BaTh TAOIMYHbIEC (PEISIUOHHEIE)
0a3bl JaHHBIX (COCTABIATH 3aIpPOCHl B 0a3ax NAHHBIX, BHIOJIHITH COPTUPOBKY H
MOUCK 3amucedd B 0a3e MaHHBIX, HAMNOJHITH pa3pabOTaHHYIO 0a3y AaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCTOIb30BaTh KOMITBIOTEPHO-MAaTEMAaTHYECKHE MOCIN JJIs aHaln3a
00BEKTOB U MPOIIECCOB: POPMYTUPOBATH I1€JIb MOJEITUPOBAHHSI, BHITIOTHITH aHAIN3
pe3ynbTaTOB, MOJIYYEHHBIX B XOAE MOJCIHUPOBAaHUS, OLIEHWBATh COOTBETCTBUE
MOJIENIN MOJETIUPYEMOMY OOBEKTY WIJIM TPOLECCY, HPEICTABIATh PEe3yJbTaThl
MOJICTTUPOBAHMS B HATJISITHOM BHUJC,

YMEHHE OpraHM30BBIBATH JIMYHOEC WH(OPMAIMOHHOE TPOCTPAHCTBO C
WCTIOJB30BAaHUEM PA3NUYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHH, TMOHUMAaHHE
BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYTr, MH(PPOBBIX
00pa3oBaTENbHBIX CEPBHUCOB;

NOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PabOTHI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHUS! TEXHOJIOTMI MCKYCCTBEHHOTO HMHTEJUIEKTAa B Pa3MYHBIX 00JACTAX,
HaJIMYWE TPEJCTABICHUH O Kpyre pelraeMbIX 3aJad MalluHHOTO OO0y4YeHHS
(pacnio3HaBaHMsl, KIAaCCU(PUKAIMN U MPOTHO3UPOBAHUS) HAIHYME TMPEICTABICHUM
00  UWCHONB30BaHMM  HMHYOPMAIMOHHBIX  TEXHOJOTHA B  Pa3IMYHBIX
npodeccuoHanbHBIX chepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoJsnyecTBo 4yacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
w/n # TeM MPOrPAMMEI Beero Kourpoububie | IIpakTHyeckue pecypebi
padoThI padoTsbI
Paznea 1. llndpoBas rpamoTHOCTH
Kommbrorep -
11 z::;:gsggi%i)%omn 6 https://kpolyakov.spb.ru/school/basebook/slides.htm
JTAHHBIX
19 [IporpammHuoe 6 https://kpolyakov.spb.ru/school/basebook/slides.htm
obecrieueHne
1.3 KommnwrotepHsie cetu 5 https://kpolyakov.spb.ru/school/basebook/slides.htm
14 Nudopmanmonnas 7 5 https://kpolyakov.spb.ru/school/basebook/slides.htm
0€30MacHOCTb
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH()OPMATHKH
[IpencraBnenue https://kpolyakov.spb.ru/school/basebook/slides.htm
2.1 nH(popManuu B 19 2
KOMIIBIOTEPE
2.2 OCHOBBI aNreOpbI JJOTUKH 14 1 https://kpolyakov.spb.ru/school/basebook/slides.htm
23 Komnbrorepuas 7 1 https://kpolyakov.spb.ru/school/basebook/slides.htm
apudMeTuKa
Hroro no paszneny 40

Pa3nes 3. AnropurmMsl 1 IPOrpaMMHpPOBaHHUE




3.1 DBeieme B 16 1 https://kpolyak h i
. S — ttps://kpolyakov.spb.ru/school/basebook/slides.htm
3.9 BcmoMorarensHEBIE 8 5 https://kpolyakov.spb.ru/school/basebook/slides.htm
' QJITOPUTMBI
3.3 YucaeHHbIE METOBI 5 3 https://kpolyakov.spb.ru/school/basebook/slides.htm
34 AnropuT™Mbl 00pabOTKH 5 1 https://kpolyakov.spb.ru/school/basebook/slides.htm
' CHMBOJILHBIX JJAHHBIX
35 AnropuT™Mbl 00paboOTKH 10 3 https://kpolyakov.spb.ru/school/basebook/slides.htm
' MaCcCHBOB
Hroro no pazneny 44
Paspnen 4. UndopManmoHHbIe TEXHOJIOTHH
41 O6paboTKa TEKCTOBBIX 6 5 https://kpolyakov.spb.ru/school/basebook/slides.htm
' JIOKYMEHTOB
4.2 AHanu3 JaHHBIX 8 3 https://kpolyakov.spb.ru/school/basebook/slides.htm
Hroro mo pazgeny 14
PezepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB
- 136 21

I10 ITIPOTPAMME




11 KVIACC

KoaudecTBo 4acoB

Ne HaumeHnoBaHue pa3jesioB DJIeKTpOoHHBbIE (HHU(POBBIE)
n/n U TeM NMPOrpaMmblI Bcero Konrpoapurie | - Mpakruteckue o0pa3oBaTejibHbIE PeCypChI
padoThI padoTsbI
Pa3nes 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
Nudopmanms u https://kpolyakov.spb.ru/school/basebook/slides.htm
11 nH(pOpMallMOHHbIE 10 2
TIPOIIECCHI
1.2 MonenupoBanne 8 2 https://kpolyakov.spb.ru/school/basebook/slides.htm
Hroro mo pazueny 18
Paspnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUe
21 DJIEMEHTHI TEOPUH 6 1 https://kpolyakov.spb.ru/school/basebook/slides.htm
aITOPUTMOB
29 AJTOPUTMBI U CTPYKTYPHI 28 10 https://kpolyakov.spb.ru/school/basebook/slides.htm
JTAHHBIX
OcHOBBI 00BEKTHO- https://kpolyakov.spb.ru/school/basebook/slides.htm
2.3 OPHEHTHUPOBAHHOTO 16 5
MIPOTPaMMHUPOBAHUS
Hroro mo pazgeny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH
KomnbrorepHo- https://kpolyakov.spb.ru/school/basebook/slides.htm
3.1 MaTeMaTHYeCKOe 8 2
MO/ICTUPOBAHUE
3.2 ba3s1 ganHBIX 10 4 https://kpolyakov.spb.ru/school/basebook/slides.htm
3.3 Be6-caiiThl 14 4 https://kpolyakov.spb.ru/school/basebook/slides.htm
3.4 KowmmnbrotepHas rpaduka 8 3 https://kpolyakov.spb.ru/school/basebook/slides.htm
3.5 3D-mopenupoBanue 8 3 https://kpolyakov.spb.ru/school/basebook/slides.htm




Hroro no pazneny

48

PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB
I10 [TPOTPAMME

136

36




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcbl
TpeGoBanust TEXHUKH O€30MACHOCTH U
1 TUTHEHBI ITPU paboTe ¢ KOMIbIOTEPAMU U 1 1509
H
JPYTMMHU KOMIIOHEHTaMHU U(GPOBOTO
OKPYXEHUS
[IpuHIMIBI PaOOTHI KOMIIBIOTEPOB U
2 1 1109
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TOMOIIBIO IIHH. 1 25109
o H
KoHTposuieps! BHEIIHUX YCTPOHCTB
ABTOMAaTHYECKOE BBIIOJHEHHAE
4 1 2109
[IPOrpaMMBI IIPOLECCOPOM
OneparuBHas, NOCTOSIHHAS U
5 JOJIrOBpeMeHHas naMsATb. KoHTposuiepbl 1 25109
o o H
BHEIIHUX ycTpoucTB. [Ipsimoii noctym K
aMATH
CoBpeMeHHbIE KOMIIBIOTEPHBIE
6 1 2109
TEXHOJIOTUHU
IIporpammuoe obecnieueHue
7 KOMIIBIOTEPOB, KOMIBIOTEPHBIX CUCTEM U 1 3109
MOOWJIBHBIX YCTPOMCTB
CucteMHOe IporpaMMHOE oOecIieueHue.
8 1 3109

OHepaHI/IOHHHC CUCTEMBI




Yrunutel. [[paiiBepsl yCTpOUCTB.

9 3109
[TapamiensHOE IPOrpaMMUpPOBaHUE
WHucTannsamus 1 IenHCTAIUIS IS

10 3109
MIPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTeMbl. [IpuHUIATIBI

11 pa3MenieHus] © UMEHOBAHUS (aillioB B 4409
noJyiroBpemMeHHo# mamsit. [1labmons! nms
onMCcaHus rpymni (aiaos
3akoHoaTtenscTBO Poccuiickoi

12 ®enepanuu B 06J1aCTH IPOrPaMMHOTO 4u09
oOecrieueHns U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U aImapaTHBIE

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH. 4109
CeTteBble MPOTOKOJIBI

14 Cetp UnTepuer 4109

15 Pasnenenue |IP-cetu Ha HO\,'I[CGTI/I c £409
MTOMOIIBI0 MAaCOK TOJICeTEH

16 CereBoe aJIMUHHCTPUPOBAHUE 5109
Bunpl nestensHoctu B cetu UHTEpHET.

17 CepBucsol UaTepHeTa. ["'ocymapcTBeHHbIE 5009
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanronnas 6€301MacHOCTb 5009

19 BpenonocHble mporpaMMHOe 1110
obecrnieueHrne u MeTo bl OOPHOBI C HUM

20 [IpakTuueckas paborta o Teme 1110

" AHTUBHpPYCHBIE TPOTrPaMMBbI"




21

OpraHmauHs{ JIMYHOI'0 apXuBa
nHpopmanuu. PesepBHOe KonMpoBaHUE.
[TaponbHas 3amura apxuBa

1110

22

HIndpoBanue qaHHBIX

1110

23

Anroputm mudposanus RSA.
Creranorpadus

2110

24

[IpakTnueckas pabora o treme
"[lludppoBanue naHHbIX"

2110

25

WNudopmanust, 1aHHbIE U 3HAHUS.
HNHubopmamoHHbIe IPOIECCH B TIPHPO/IE,
TEXHUKE U 0OIIIECTBE

2110

26

HenpepbIBHBIC ¥ TUCKPETHBIC BETHYNHBI
¥ curHaisl. HeoOxoamMocThb
TUCKpeTU3aluu nHpopmanuu,
MpeHa3HaYeHHOM Ui XpaHEeHUs,
nepeaadn u 00paboTKU B UPPOBBIX
cucTemMax

2110

27

JIBonuHoe koaupoBaHue. PaBHoMepHbIE
Y HEPaBHOMEPHBIE KOJIBI.
JlexoupoBaHue COOOIICHHMIA,
3aMMCaHHbIX C TTOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

3u10

28

Ycenosue @ano. Iloctpoenue
OJIHO3HAYHO JACKOAUPYEMBIX KOJOB C
nomo1nsko aepesa. ['pap An. A. MapkoBa

3110

29

EnuHuie: n3mMepeHus KoJauyecTBa
uHpopmanuu. AnpaBUTHBIN MOAXOI K
OlIEHKE KOJIN4eCTBa UH(OpMaIU

3110




30 CucTeMbl CUYUCIICHUS 3ul0
[TepeBon uncen U3 OJHOM CUCTEMBI

31 p 4u10
CUHCJICHHS B IPYTYIO
JIBowuHasi, BOCBMEpUYHAS U

32 HIECTHAIATepUUHAsS CUCTEMBI 4u10
CUHCIICHUS, CBSI3b MKy HUMH
JIBowuHasi, BOCBMEpUIHAS U

33 IIECTHAIIATCPUIHAS] CHCTEMBI 4u10
CUHCIICHUS, CBSI3b MEXKTy HUMH
JIBowuHasi, BOCBMEpUIHAS U

34 IIeCTHAAIATEPUYHAS CUCTEMBI 2ull
CUHCJICHUS, CBS3b MEXK/Ty HUMH
Apudmernueckue onepanuu B

35 2ull
MO3ULMOHHBIX CUCTEMAX CUUCIICHUS
Tpouunas ypaBHOBEIIEHHAs CUCTEMA

36 2ull
CUHCTICHUS
JIBOMUHO-/IeCATUYHAS CUCTEMA

37 2ull
CUHCTICHUS

38 KonupoBanue TekcToB 3ull

39 PactpoBoe xoaupoBanue u300pakeHUI 3ull
[IpakTuueckas paborta o Treme

40 " TuckpeTruzarus rpapuaecKoi 3ull
nHpopmarun"
LBeroBbie MOienu. BekropHoe
KoaupoBanue. Popmarsl (aitios.

41 3ull

TpéxmepHnas rpaduka. @pakranbHas
rpaduka




42

Koauposanue 3Byka. OueHka
UH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX TP 33IaHHBIX YaCTOTE
JMCKPETH3AINH U Pa3psAHOCTH
KOJHMPOBAHUS

4ul1

43

[IpakTuyeckas pabora 1o Teme
"Jluckpernsanus 3ByKOBOU
uHpopmanun”

4ul1

44

OcHOBBI anredpsl JOTUKU

4ul1

45

Jlornueckue oneparuu. Tabmuibl
NCTUHHOCTHU

4ul1

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOKJIECTBA. JJ0Ka3aTeNnbCTBO JTIOTHYECKUX
TOXIECTB C MIOMOIIbIO TAOJIHI]
HUCTUHHOCTH

1u12

47

[IpakTrueckas padoTa o Teme
«ITocTpoenue u aHanu3 TabIUIL
HMCTUHHOCTH B TAOJTMYHOM MPOIIECCOPEH

1112

48

Jlornueckue ornepaiyy 1 orepaluy Hal
MHOKECTBaMU

1112

49

Jloruueckue OIICpaluy U OIICpalr HalQ
MHOXECTBaMH

1u12

50

3aKoHbI aNreOpbl JOTUKH.
DKBUBaJICHTHbIE MPeoOpa3zoBaHMs
JIOTUYECKUX BBIPAKEHUN

2ul12

51

Jlornuyeckue ypaBHEHUs U CUCTEMBI
yYpaBHEHUH

2ul12




52

Jloruueckue GyHKIUU. 3aBUCHMOCTh
KOJIM4YECTBA BO3MOXKHBIX JIOTMUYECKUX
(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TonHble cucTeMbl JOrHYeCKUX (QYHKIUN

2ul12

53

Kanonnueckue GpopMbl JTOTHYECKIX
BbIpakeHuil. CoBepIlIEHHbIE
JU3BIOHKTUBHBIE 1 KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, ATITOPUTMBI X
MIOCTPOEHHUSI 110 TaOIHIlEe UCTUHHOCTU

2112

54

Jlornveckue 3JIEMEHTHI B COCTaBe
KOMIIbIOTEpa

3ul2

55

Tpurrep. Cymmarop. MHoropaspsaasIi
CyMMaTop

3ul2

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKUX
9JIEMEHTaX. 3aIHiCh JIOTHYECKOTO
BBIPAXKCHHA I10 JIOTHYECKOM cXeMe

3ul2

57

MI/IKPOCXCMBI N TEXHOJIOTU UX
IIpOU3BOACTBA

3ul2

58

[IpencraBieHue LeIbIX YUCEN B TaMATH
KoMIiptoTepa. OrpaHUYEeHHOCTh
JMarna3oHa yhces Ipu orpaHuYeHUN
KoJuuecTBa pa3psaoB. [lepenonnenue
paspsAHON CEeTKH

3ul2

59

be33HakoBbIe U 3HAKOBBIC TAHHBIE.
3HaKOBbIN OWUT. /[BOMYHBIN
JOTIOJTHUTEBHBINA KOJI OTPULIATENIbHBIX
qHCeN

4H12




[ToOuTOBBIEC TOTUYECKHUE OTICPAIUH.

60 Jlornueckuii, apupMeTHUECKUHA U 4H12
HHUKJIMYECKUI CABUTH

61 HIndposaHue ¢ MOMOLIBIO TTOOUTOBOM an12
onepaunu «uckinovaromee UM

62 [IpencraBnenne U XpaHeHHE B MAMSITH o
KOMTIBIOTEPA BEIIECTBEHHBIX YHCET
BrinosnHeHue onepanuii ¢

63 BEIIECTBEHHBIMY YHCIaMH, HAKOIIJICHUE 2101
OIMOOK MPH BBIYUCICHUASX
[IpakTnueckas paborta o treme

64 «M3ydeHne nopas3psIHOro0 MalIMHHOTO 201
MIPEJCTAaBICHHS [ENBIX M BEIIECTBEHHBIX
qHCcemn»

65 AHanu3 anropuTMOB 2H01
Ortansl pelIeHus 3a/1a4 Ha KOMIIBIOTEpE.

66 HNHCcTpyMeHTaIBHBIC CPEACTBA! 2H01
TPAHCIIATOP, OTIIAUUK, IPO(YUIMPOBLIUK
Cpena nporpammupoBanus. Komnumsuus

67 U MHTEpIpETALUs IPOrpaMM. .
BuptyanbHble MallluHbI.
WuTerpupoBanHas cpena pa3paboTKH

68 MeToapl OTJIaJIKK POTPaMM 3u01
Tumnbl nepeMeHHbIX B A3bIKE

69 3u01
IPOrpaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 4n01

71 O06paboTka BELIECTBEHHBIX YHCET 4n01

72 CrnyyaiiHble U IICEBAOCITYYallHbIE YNCIIA 4n01




73 BerBnenus. CnoxHele ycaoBus 4n01

74 Huxkael ¢ ycnoBueM 5u01
¥kl 1O NEPEMEHHOM.

75 B3anmo3ameHsaeMOoCTh pa3InuHbIX BUJIOB 5H01
IIUKIIOB
O0paboTka HATYpaIbLHBIX YHCEN C

76 p P 5u01
HCIIOJIL30BaHUEM ITUKIIOB
Haxosxienue Bcex mpoCThIX Yncen B
3a1aHHOM Janaszone [IpakTudeckas

77 5u01
pabora o Teme «PemeHue 3a1a4
METOJIOM Tepebopar»

78 WNuBapuaHT nukia 1102

79 JIOKyMEHTHpOBaHHUE MTPOTPaMM 1102
O0paboTKa TaHHBIX, XPaHAIIUXCSI B

80 P A parim 1502
(aiinax

81 Pa3Ouenne 3agaun Ha roa3anadu 1102
Hcnonb3oBaHue CTaHIapTHOU
OMOIMOTEKH SI3bIKA TPOrPAMMHUPOBAHUSI.

82 2102
[ToaxmroueHne GMOINOTEK ITOITPOrPAMM
CTOPOHHHUX MPOU3BOUTEICH
[Toamporpammel (IpoLeaypHl U

83 JUIpOrp (ponesyp 2H02
yHKHH)
[Toamporpammel (IpoLieaypHI U

a4 JUIpOrp (ponesyp 2H02
yHKHH)
[IpakTrueckas paboTa o TeMe

85 P P g 2102

Pa3paboTtka moamporpamm

Pexypcust. PexypcuBHBIC 00BEKTHI

86 P P 3002

(dpakransr). PekypcuBHbIE POTIEAYPHI U




¢bynkuuu. Vcrnons30BaHue CTeKa IS
opraHusalvi pCKypCHBHBIX BHI3SOBOB

[IpakTuyeckas pabora 1o Teme

87 . . 3102
PexypcuBHBIE TTOAITPOTrPaMMEBI

88 MoaynbHBIM IPUHIMII IOCTPOCHUS 3502
porpamm

89 UwucieHHbIE METOTbI 3102

90 [IpakTnueckas pabora o treme 44502
«HucnenHoe penieHne ypaBHEHH

o1 Hcnonp30Banne TUCKpETU3ALUHU B 402
BBIUMCIIATENBHBIX 3a/1a9ax
[IpakTnueckas paborta o treme

92 «[TpubIMKEHHOE BBIYHCIICHHUE JITHH 4n02
KpPUBBIX U IUIOIIa e GUryp»

93 [IpakTrueckas padota o teme «Ilouck 450D
MakcuMyma (MUHUMYMa) QYHKITAN
O06paboTKka CUMBOJIBHBIX JIAHHBIX.

94 ANroput™Mbl 00pabOTKH CUMBOJIBHBIX 14103
CTPOK: MOJACYET KOJMYECTBA MOSBICHUMA
CHUMBOJIa B CTPOKE
ANroput™Mbl 06pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHue CTPOKH Ha CJIOBA 110 1103
MPOOEIbHBIM CUMBOJIAM
ANroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOUCK MOACTPOKU BHYTPH TaHHOU

96 1103

CTPOKH; 3aMEHA HalICHHOM MOJCTPOKU
Ha JApYT'yI0 CTPOKY




97

[IpakTuyeckas paboTta 1o Teme
"O0OpaboTKa CTPOK C HCIIOJIb30BAHUEM
GyHKIUH cTaHAapTHON OMOTMOTEKN
sI3pIKa MPOrpaMMHUpoOBaHus"

1103

98

I'eneparus ciioB B 3a7JaHHOM an@aBuTe

2103

99

MaccuBbl 1 IOCIEIOBATEILHOCTH YHCEN.
[IpakTnueckas pabora o treme
"3anonHenue Mmaccupa”

2103

100

O06001EHHbIE XapaKTEPUCTUKU MaccHBa

2103

101

JIMHEWHEBIN ONCK 3aJaHHOTO 3HAUCHUS B
Maccuse. [IpakTudeckas pabora mo teme
"JInHeTHBIA TTONCK 3aJaHHOTO 3HAYEHHUS
B Maccube"

2103

102

[IpakTuueckas padota o teme "Ilouck
MHHUMAJIBHOTO (MaKCUMaJIBHOTO)
3JIEMEHTa B YUCJIOBOM MaccuBe"

3103

103

CopTupoBKa 0OTHOMEPHOTO MAaCCHBA.
[IpocThie METOABI COPTUPOBKHU.
[IpakTuueckas padota o teme "IIpocteie
METO/Ibl COPTUPOBKH MaccuBa'

3103

104

CoptupoBka cinusHueM. beictpas
COPTUPOBKA MaccuBa (AJITOPUTM
QuickSort). ITpaktuyeckas pabora 10
teme "beicTpas copTupoBka Mmaccupa'

3103

105

JIBOMYHBII MOKCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas paboTa mo Teme
" JIBOoM4HBIN MOUCK"

3103

106

JIByMepHbIE MAaCCUBBI (MaTPHUIIbI)

1104




107 ANropuT™MBI 00pa0OTKH MATPUIL 1 1104
108 Pemenue 3a1a4 ananusa JaHHBIX 1 1104
109 CpencTBa TEKCTOBOTO MPOIEccopa 1 1104
110 KomnbrotepHas BEpcTka TekcTa 1 2004
[IpakTtuyeckas padora o teme "Bépcrka
111 JIOKYMEHTOB ¢ MAaTEMaTUYECKUMHU 1 2104
¢dbopmynamu"
112 HNHCTpyMEHTBI peLleH3UPOBAHMS 1 2u04
113 [IpakTnueckas paborta o Treme 1 24104
"MHOroCTpaHW4YHBIE TOKYMEHTHI"
O6maunbie cepuckl. KosmektupHas
114 pabota ¢ mokymentamu. [IpakTuueckast 1 3104
pabora no Teme "KonnektuBHas paboTa ¢
JIOKyMEeHTaMu"
115 Anann3 na"usiX. bosbpinne naHnHbie 3u04
116 Marmmunnoe oOydeHue 3004
117 AHanu3 1aHHBIX C TOMOIIbIO 1 304
AIIEKTPOHHBIX TAOJIHNIL
[IpakTrueckas padota o reme "Ananus
118 JAHHBIX C TTIOMOIIBIO AJIEKTPOHHBIX 1 4u04
Tadauir"
[TocTpoenue rpagukoB GyHKIUH.
[IpakTuueckas paborta o Treme
119 "HarnsgHoe npeacTaBieHue pe3yabTaToB 1 44104

CTaTUCTHUYECKOW 0OpaOOTKU JaHHBIX B
BH/JIE IMAarpaMM CPEICTBAMHU PENAKTOPa
AJIEKTPOHHBIX TA0IHI"




JIunum tpenna. [Ipaktuueckas paboTa mo

120 teme "[loabop muHUM TpeH A, 1 4u04

MIPOrHO3UpoBaHue"

[Ton6op mapamerpa. [IpakTrueckas
121 pabora HOUTGMG "YucneHHoe pelieHue 1 45104

YpaBHEHUH ¢ IOMOIIbIO ToJ00pa

napamerpa"

OnTtuMu3anus Kak TOMCK HAUITYYIIero

peleHs B 3aJaHHBIX YCIOBUSX.
122 [IpakTnueckas pabota no teme "Pemenue 1 1105

3a]a4 ONTUMH3AIHA C TIOMOIIBIO

ANIEKTPOHHBIX Tabnui"
123 PesepBHOE Bpems 1 1105
124 PezepBHoe Bpemst 1 1105
125 PezepBHOe Bpemst 1 1105
126 PezepBHoe Bpemst 1 2005
127 PezepBHoe Bpemst 1 2H05
128 PezepBHoe Bpems 1 2005
129 PezepBHoe Bpemst 1 2H05
130 PezepBHoe Bpems 1 3H05
131 PezepBHoe Bpems 1 3105
132 PezepBHOE Bpems 1 3H05
133 PezepBHoe Bpems 1 3105
134 PesepBHOE Bpems 1 4n05
135 PesepBHOE Bpems 1 4n05
136 PesepBHOE Bpems 1 4n05




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

21




11 KVIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne n/n Tema ypoka Kontpoabnbie | IpakTnueckue Aara unpposLre
Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
KonunuectBo nnpopmanuu 1109
ANTOpPUTMBI CKATHSI TaHHBIX 1 1109
Anroputm Xapdmana 2109
[IpakTnueckas padota no teme "CxaTue
4 JTAHHBIX C TTOMOUIBIO AJITOPUTMA 1 1 2109
Xappmana"
5 Anroputm LZW 1 2009
ANTOPUTMBI CKaTHUS JAHHBIX C TIOTEPSIMH.
6 [IpakTrueckas padota o teme "Cxxarue 1 1 25109
JTaHHBIX ¢ TOTepsiMu (anroputmbl JPEG,
MP3)"
CKopocCTh nepeiayu JaHHbIX 3u09
[TomexoycToNYMBBIE KOIbI 3109
9 'ljlpaKTI/IquKaﬂ“ pabota 1o Te"MC 1 1 3109
[TomexoycToitunBbIe KOIbI
Cucrembl. KOMIOHEHTBI CHCTEMBI U UX
10 B3auMozeiictBue. CUCTEeMHbIN 3(1)(1)631(1 1 3609
VYnpasnenue kak nH(GOPMAITMOHHBIN
nporecc. OOpaTHast CBsI3b
11 Mogenu u MOJEIUPOBAaHUE 1 4109
12 I'pader 4u09
13 Pemenue 3agau ¢ momoisio rpadoB 4109




14 HepeBbs 4109

15 OCHOBBI TEOPUH UTD 5109
[Ipaktuyeckas padora o teme "[louck

16 BBIAI'PBIIIHON CTPATEruu B UTPE C TIOJHOMN 5109
nHpopmanuein”

17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA 5109

18 [Ipaktuueckast padota o teme "Cpeacraa 54109
HCKYCCTBEHHOT'O MHTeJIeKTa"
dopmanuzanys NOHATHS AIrOPUTMA.

19 MamuHa TerOpHHra Kak yHuBepcaabHas 1510
MOJieJib BeruncieHuil. Tesuc Yépua—
TrroprHra
[IpakTnueckas paborta o treme

20 "CocTaBieHre IPOCTON MPOTPAMMBI IS 1u10
MamuHbl Teropunra"

21 Mamuna [Tocra 1110

22 Hopmanshbie anropudmer MapkoBa 1u10
ANrOpUTMHUYECKU Hepa3peIIMbie

93 3a1aud. 3a/1a4a OCTaHOBA. ) 2510
HeBo3M0KHOCTH aBTOMATUYECKOI
OTJIAJKU IPOTrpamMm

24 CnoXHOCTb BBIYMCIEHUIN 2u10
[Touck mpocThIX YUCEI B 3aJAaHHOM

25 JMATa30HEe C MMOMOIIBIO arOpUTMa 2110
«pemeto JparocheHar

26 [Ipaktnyeckas pabora o teme "[louck 2510

MPOCTBIX YHUCCI B 3a/IaHHOM I[I/IaHa30He"




27

MHoropa3psHble Leble Ylicia, 3a1a4u
JUTMHHON apu(METHKH

3ul10

28

[IpakTuyeckas pabora 1o Teme
"Peanu3zanus BEIUMCICHUN C
MHOTOPAa3psIHBIMU YKcaamu"

3ul0

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
oTOOpaXkeHus ). XII-TaOJIUIIBI.
[Toctpoenue angaBUTHO-YaCTOTHOTO
CIIOBaps JJIs 33/IaHHOTO TEKCTa

3ul0

30

[IpakTnueckas pabora o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps U1 3aJJaHHOTO Tekcra'"

3ul0

31

AHa.]'H/I3 TEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brinenenue nmocienosareasHOCTEN IO
mabsiony. PerynspHbie BEIpaKEeHHS.
YacTOTHEIN aHAIIHN3

4u10

32

[IpakTrueckas padota o teme "Ananus
TEKCTa Ha €CTECTBEHHOM S3bIKE"

4u10

33

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPAKEHUS

4u10

34

Brruunciienue apugmMeTnyeckoro
BBIPaKCHUS, 3aIIUCAHHOTO B
noctdukcHoOU popme

2ull

35

[IpakTuyeckas paborta o Teme
"Bbruncienue apupmMeTndeckoro
BBIPAXKEHUS, 3alIUCAaHHOTO B
noctukcHoi hopme"”

2ull




36

Ouepenu. Mcnonp3zoBanue oyepenu As
BPEMEHHOTO XpaHEHUS JaHHBIX

2ull

37

[IpakTuyeckas pabora 1o Teme
"Ucnonw3oBanue ouepenn"”

2ull

38

HepeBbs. Peannzanus nepeBa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnYHBIE
(6unapueie) nepesbs. [locTpoenue nepena
JUIS 3aJIaHHOTO apu(METHYECKOTo
BBIPAKCHHUA

3ull

39

[IpakTnueckas pabora o treme
"Mcnonbs3oBaHue I€PEBBHEB IS
BBIYHCIIEHUS apU(PMETHUECKIX
BBIpaKeHUI"

3ull

40

PexypcuBHBIE alropuTMBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEIH TSI
00xo0/1a iepena

3ull

41

PekypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEIH TSI
00xo/1a iepeBa

3ull

42

AnroputMmsl Ha rpadax. [ToctpoeHue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

4ul1

43

O6xo0x rpada B rmyouny. O6xox rpada B
IUPUHY

4ul1

44

KonndecTBo pa3nuyHbIX ITyTeN MEXIY
BEPIIMHAMHA OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

4ul11




45

Anroput™m JlefKcTphl.

4ul11

46

[IpakTuyeckas paboTta 1o Teme
"Bbruncnenue IIMHbI KpaT4aiero myT
MEXAy BeplIMHaMu rpada (aaroputm
HeiixcTpsr)”

1112

47

Anropurm ®noiina—Y opiamuia

1112

48

3aiauu, penraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOoTrpaMMHUPOBaHUS:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

1112

49

[IpakTnueckas pabora o treme
"Borunicnenue pekypcuBHbBIX QyHKIUMN C
ITOMOIIIBIO JUHAMUYECKOTO
MporpaMMHpoBaHus"

1u12

50

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPaMMHUPOBAHUS:
MOJCYET KOJIMYECTBA BAPHAHTOB

2012

51

[IpakTuueckas padota no teme "Iloacuér
KOJIM4YECTBA BAPHAHTOB C TIOMOIIIBIO
JMHAMHYECKOT0 MporpaMMupoBanus”

2012

52

3a,I[aLII/I, pemacMbI€ C ITIOMOIIBIO
JUHAMHWYCCKOI'O ITPOTrpaMMUPOBAHMA:
3aJa4yu OIITUMHU3allUHN

2ul12

53

[TonsiTre o mapagurmax
nporpammupoBanus. O030p SI3bIKOB
MPOrPaMMUPOBAHHUS

2ul12

54

[TonsiTue 06 06BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHUU

3ul2




OOBekThI U K1accel. CBOMCTBA U METO/bI

95 3ul2
00BEKTOB

56 OOBEKTHO-OPUECHTUPOBAHHBIN aHAIIN3 3u12
[IpakTuyeckas paboTta 1o Teme

o7 "Ucnonp30BaHne TOTOBBIX KJIACCOB B 3u12
nporpamme”

58 PazpaboTka nmporpamm Ha OCHOBE 312
00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[Tpaktuueckas padota "Pa3paboTka

59 MIPOCTOH MPOTPaMMEBI C HCITOJIb30BAHHEM 4n12
KJIaccoB"
Wukancynsauus. [Ipaktuueckas pabota no

60 teme "Pa3paboTka Kiacca, 4n12
HCTOJIb3YIOLIETO MHKATICYJIALUI0"

61 Hacnenosanue. [Tommmopdusm 4n12

62 [IpakTrueckas padoTa o Teme i
"Pa3paboTka nepapxuu KiaccoB'
Cpenbl OBICTPO¥ pa3pabOTKU MPOTPaMM.

63 [IpoexTupoBanue nnTepderica 2H01
MOJIL30BATEIIS

64 [IpoexTupoBanue uHTEpPEiica 01
MOJIb30BATEIIS

65 Hcnonb3oBaHuE TOTOBBIX YIIPABISIEMbIX 01
AJIEMEHTOB JIJIS TIOCTPOCHUS uHTepderica
[IpakTuueckas paborta o Teme

66 "Pa3zpaboTka nporpammsl ¢ rpaduyeckum 2H01

uHTepgeiicom”




N3yuenue BTOpOro si3bika

67 3u01
MIPOrPaAMMHUPOBAHHS
N3ydenune BTOpOro si3bIka

68 i P 3101
MIPOrPAMMHUPOBAHHS
DTarnbl KOMIBIOTEPHO-MATEMaTHUYECKOTO

69 3u01
MO/ICTTUPOBAHUS
JluckpeTruzaius mpu MaTeMaTHIECKOM

70 MOJIEJIMPOBAHUH HETIPEPBIBHBIX 4n01
npoueccoB. MoieMpoBaHue ABUKECHUS

71 [IpakTrueckas padoTa o Teme 401

H

"MonenvupoBaHue JBHKEHUS"
MogenupoBanue OMOJIOTHYECKUX CHCTEM.

7 [IpakTrueckas padoTa o Teme 4401

H

"MonaenupoBaHue OHOJIOTHIECKUX
cuctem"
Marematuueckrue MOJIETH B 5KOHOMUKE.

73 BrruncnuTenbHbIe SKCTIEPUMEHTHI C 4u01
MOJENSIMU
BepostHocTHbie Moaenu. [IpakTuyeckas

abora o Teme "MMuTanmoHHoe

74 P 5101
MOJENUPOBAHUE C TIOMOIIBI0 METO/1a
Mownrte-Kapio"
KommbroTepHoe MoieIMpoBaHUE CUCTEM

75 5H01
yIpaBICHUS

76 O06paboTka pe3ynbTaToOB 3KCIIEPUMEHTA 5101

77 TabnuuHble (pensiiMoHHbIE) 6a3bl JAHHBIX 5101
[Touck, coprupoBka U UILTpAIHS

78 1102

JIAHHBIX. 3apoChkl Ha BBIOOPKY JaHHBIX.




3anpocsl ¢ napameTpamu. Beruucnsiemblie
I10JI5 B 3aIpocax

[Ipaktuyeckas padora o teme "Pabora ¢

79 . . 1102
rOTOBOM 0a30i# JaHHBIX"
MuoroTtabauanbie 0a3bl JaHHBIX. THITBI

80 CBsI3eH Mex Iy Tabnuiamu. BaemHui 1102
Kkimro4. [{emocTHOCTE 0a3bl JTaHHBIX
[IpakTnueckas pabora o reme

81 "Pa3paboTka MHOTOTAOIUYIHOMN 0a3bI 1102
TaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3zam N~
TTAHHBIX

83 [IpakTrueckas padoTa o Teme "3ampockl N~
K MHOTOTA0IM4YHON Oa3e maHHBIX"

84 S3p1k ynpaBienus gaaabiMu SQL 2002
[IpakTrueckas padoTa o Teme

85 "VrpaBneHrue JaHHBIMU C TIOMOIIBIO 2102
si3pika SQL"
Hepensiunonnsie 6a3bl JaHHBIX.

86 3102
DKCIEepTHBIE CUCTEMBI

87 HHTepHeT-IPHIIOKEHUS 3002
[TonsiTue o cepBepHOM M KIIMEHTCKOM

88 yacTax canta. TeXHOJOTus «KIMEeHT — 3u02
cepBep», €€ JOCTOMHCTBA U HETOCTATKU

89 OcHoBnl si3p1ka HTML 3002

90 [IpakTudeckast paborta o Teme 480D
"Co3iaHne TeKCTOBOW BeO-CTpaHUIIbI"

91 OcHoBnl s3p1ka HTML 4u02




92

OcuoBsl sa361ka HTML

4102

93

[IpakTuyeckas paboTta 1o Teme
"Co3nanue BeO-CTpaHUIIbl, BKIFOYAOIICH
MYJIbTUMENIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JaHHbBIC, BUJICO)"

4102

94

OcHOBEBI KaCKaJHBIX Ta6J'II/IIl CcTUIICH

(CSS)

1103

95

[IpakTnueckas pabora o reme
"OdopmiieHne CTpaHHIlbI C TOMOIIBIO
KaCKaIHBIX TaOIuI cTuieii”

1103

96

Cuenapuu Ha si3pike JavaScript

1103

97

Cuenapuu Ha si3pike JavaScript

1103

98

®dopMbI HA BEO-CTpaHHUIIE

2103

99

[IpakTrueckas padoTa o Teme
"O6paboTka gaHHBIX hopm"

2103

100

Pa3memenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiyioB Ha CaiT

2103

101

Kagpuposanue. McnipaBnenue
nepcnekTuBsl. ['ncrorpamma. Koppekuus
yYpOBHEH, KOPPEKIUS IIBETA.
ObecrBeunBaHuE [IBETHBIX H300paskeHU

2103

102

BBo n300paskeHuil ¢ UCIOIB30BAaHUEM
Pa3IMYHBIX U(PPOBBIX YCTPOKCTB.
[TpakTuyeckas padbora 1o Teme
"O6paboTka nudppoBeIX poTorpaduii”

3103

103

Perymib. Pabota ¢ oGnactsimu. OUIBTPHI.
IIpakTtruyeckas padora no teme "Perymib
uu¢poBeIxX GoTorpaguit”

3103




MHorocioiHbIe H300pakeHuUsI.

104 TexkctoBnle caon. Macka ciios. KaHabl. 3103
CoxpaHeHue BbIICTICHHOM 00macTu
IIpaktnueckas padbora mo Teme
105 P P ) 3103
MHorocnoiiHble H300paxeHUsI
[ToaroroBka wimrocTpanuii A1 Beo-
106 caiitoB. [IpakTudeckast pabora 1o Teme 1104
" AHUMUpOBaHHbIE U300pakeHus"
Bekropnas rpaduka. Bekropu3amus
107 pHas rpad Kropusatl 1104
PacTPOBBIX U300PAKEHHI
IIpakTryeckas paboTa o TeMe
108 P pabora 1104
Bexropnas rpaduxa
IIpuHIMIEL TOCTPOEHUS U
109 pHHi poet 5 1104
penaKTUpOBaHUS TPEXMEPHBIX MOIeTIeH
[IpakTrueckas padoTa o Teme
110 "Co3manue mpoCThIX TPEXMEPHBIX 2004
moxaenen"”
111 Cerounblie MoJien. MaTepuaibl 2104
IIpakTryeckas padora o TeEMe
112 P pabol 2104
CeTOYHEIE MOJIETHU
MogenupoBaHie HCTOUYHUKOB
113 ACITID 2004
ocsernieHus. Kamepol
IIpaxTryeckas padora Mo TeEMeE
114 P aip 3004
Penniepunr
ApmutuBHbIe TexHonoruu (3D-
115 o8 ( 304
MIPUHTEPHI)
IlousiTHe 0 BUPTYaIbHOU pPEAILHOCTH U
116 Ty P 304

JIOTIOJTHEHHOM PCAIBHOCTU




117 PesepBHOE Bpems 1 3u04
118 Pe3epBHOE Bpems 1 4n04
119 PesepBHOE Bpems 1 4104
120 PesepBHOoe Bpems 1 4n04
121 PesepBHOE Bpems 1 4n04
122 PesepBHOE Bpems 1 1105
123 PesepBHOE Bpems 1 1105
124 PesepBHOE Bpems 1 1105
125 Pe3epBHOE Bpems 1 1105
126 PesepBHOE Bpems 1 2105
127 Pe3epBHOE Bpems 1 2105
128 PesepBHOE Bpems 1 2105
129 PezepBHoe Bpemst 1 2005
130 PesepBHoe Bpemst 1 3105
131 PezepBHoe Bpemst 1 3uH05
132 PezepBHoe Bpemst 1 3H05
133 PezepBHoe Bpems 1 3H05
134 PezepBHoe Bpemst 1 4u05
135 PezepBHoe Bpems 1 4u05
136 PezepBHoe Bpems 1 4u05

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

136

36







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.

2.

4,

HNudopmaruka. 10 xnacc. bazosblit u yrnyonennsiid yposHu: yaeonuk B 2 4./ K.}O. [Nomnsikos,
E.A. Epemun. M.: BUHOM. JlabopaTopwus 3Hanui, 2016.
HNudopmaruka. 11 xnacc. bazosblit n yrnyonennsiii ypoBHu: yaeouuk B 2 4./ K.}O. [Nomnskos,
E.A. Epemun. M.: BUHOM. Jlabopatopwus 3Hanui, 2016.

Nudopmaruka. 10 kmace. YrmyOneHHslit ypoBenb: yueObnuk B 2 4./ K.IO. Ilomskos, E.A.
Epemun.
M.: BUHOM. JlaGopatopus 3Hanuid, 2015.

Wudopmaruka. 11 kmace. YrmyOneHHslit ypoBenb: yueOHuk B 2 4./ K.1O. Tlomsiko, E.A.
Epemun.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.

Nndopmartuka. 10—11 kmaccbl. ba3oBblil u yrimyOiaeHHBINH yPOBHN: METOANYECKOE TTocobre/
K.1O. ITonskos, E.A. Epemun. M.: BUHOM. Jlaboparopus 3nanui, 2016.

Nndopmatuka. 10—11 kmaccbl. YTimyOn€HHBIN ypOBEHB: MTpOrpaMMa JIjisi CTapIIeH IIKOJIBI
K.1O. ITonskos, E.A. Epemun. M.: BUHOM. JlaGopatopust 3Hanui, 2015.

Nuadopmatuka. 10-11 xmaccel. ba3oBwlii u yriyOsieHHBIH ypoBHH: mpakTukym./ K.IO.
Tlonsxos,
E.A. Epemun. M.: BUHOM. Jlaboparopwus 3Hanuii, 2016.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

o

KomnproTepHbIii TPakKTUKYyM B 3JICKTPOHHOM BHIE C KOMILUIEKTOM 3JICKTPOHHBIX
y4eOHBIX  CpEJCTB, pa3MCIIEHHBIH Ha  calTe  aBTOPCKOTO  KOJUICKTHBA:
http://kpolyakov.spb.ru/school/probook.htm

DNEKTPOHHBIN 3aJaYHUK-TIPAKTUKYM C BO3MOXHOCTbKO aBTOMATHYECKON MPOBEPKU

peleHui 3a51a4 10 MPOTPaAaMMHUPOBAHUIO:
http://informatics.mccme.ru/course/view.php?id=666

Marepuaisl AJ1 MOATOTOBKH K UTOTOBOM aTTecTauu 1o nHpopmatuke B hopme EI'D,
pa3MelEHHbIE Ha caiite MaTepHaJbl, pa3MerieHHbIe Ha caiire
http://kpolyakov.spb.ru/school/ege.htm;

Metonudeckoe mocobue st yaurens: http://files.Ibz.ru/pdf/mpPolyakov10-11fgos.pdf;
Kommnekt ®enepanbHbIX HUPPOBHIX HH(POPMAIMOHHO-00pAa30BATENBHBIX PECYPCOB
(manee ®IIUOP), momerniennsiii B komwteknuo GIIUOP (http://www.fcior.edu.ru);
CereBass MeToaMuUecKas CIy:k0a aBTOPCKOTO KOJUIEKTHMBA JJsl MEJaroroB Ha caiite
u3narensersa http://metodist.lbz.ru/authors/informatika/7/.



http://kpolyakov.spb.ru/school/probook.htm
http://informatics.mccme.ru/course/view.php?id=666
http://kpolyakov.spb.ru/school/ege.htm
http://files.lbz.ru/pdf/mpPolyakov10-11fgos.pdf
http://www.fcior.edu.ru/
http://metodist.lbz.ru/authors/informatika/7/
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