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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no undopmaTtuke (yriayOia€HHBIN ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTam
OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOM  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHol padoueit
pPOrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpoOpMaTHKe [a€T MpeACTaBICHUE O UENsIX, Oo0mei
CTpaTerud OOY4YCHHs, BOCIHTAHUS W Pa3BUTHSI OOYUYAIOUIUXCA CpPEJCTBAMHU
yuebHoro mpeamera «MHbopmaTuka» Ha yrayOJIEHHOM YpOBHE, YCTaHABIMBAET
o0s13aTeIbHOe peIMEeTHOE coJiepKaHue, npeaycMaTpuBacT ero
CTPYKTYypUpPOBaHHUE IO paslielaM U TeMaM Kypca, ONpeAeIsieT pacipe/eieHue ero
no kiaccaM (roaam m3ydeHwus ), Ja€T MpUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
0 TEMaTH4YeCKHM pa3ielaM Kypca ¢ PEKOMEHIyeMyr (IIpHUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  W3Y4YCHHS € Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOrOo  TpoIiecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o uH@GOpMaTUKE ONpeAesieT KOJINYECTBEHHbIE U KaUECTBEHHbIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHusl, B TOM YHCIe
JUI COAEPkKATEeJIbHOIO HAIMOJHEHUS Pa3HOro BHJA KOHTPOJIS (MPOMEXYTOUHON
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX POBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranuu). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMMmM U Y4E€OHHKOB,
IOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEIEM.

Nudopmatuka B cpenHem ob1ieM o0pa3oBaHUN OTPAXKACT:

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

OCHOBHBIE  00JIaCTM  NpPUMEHEHUS  UH(POPMATHUKH, TPEXKIE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W HHGOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oO1ero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEPBHIBHON IMOATOTOBKH OOYyYalOIIUXCs B 001acTu
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKKU YPOBHS OCHOBHOTO 00IIero oopazoBaHUsS U
ONMBIT  TIOCTOSIHHOTO  TNPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, WHTEPIPETalni0 U 0000IIeHne
3TOTO OTIBITA.
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Pe3ynpraTel  yrinyOn€HHOro ypoBHS M3y4€HHsS ydyeOHOro mpeameTa
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocjieaywmeil mpopecCuoOHaNbHONW JIESITEIbHOCTH KaKk B paMKax JaHHOMU
MpeIMETHON 00JIaCTH, TAK U B CMEXKHBIX ¢ HEl oOnacTsax. OHU BKIIOYAIOT B CEOs:

OBJIQJICHUE KJIIOYEBBIMU TOHATHSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeaMeTHas 00J1acTh, PACMO3HABAaHUE COOTBETCTBYIOIIMX WM
MIPU3HAKOB U B3aUMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3JIMYHBIE TOXOIbI
K U3YUYEHUIO SIBICHUH, XapaKTEPHBIX JJI1 U3y4yaeMOU IpeIMETHON 00JacTH;

yMEHUE pelllaTh THUIIOBbICE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJIauu,
XapaKTepHbIE JJISI HMCIOJIb30BAaHUS METOJAOB UM HWHCTPYMEHTapus JaHHOU
peAMETHOM 00J1acTH;

HaJIM4YMEe TPEICTaBICHUA O JTaHHOM NpeIMETHOM OOJacTH Kak ILEeTOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SIX CO CMEXKHBIMH OOJIACTIMU
3HaHUMU.

B pamkax yrinyO0n€HHOro ypoBHS uM3ydeHHs] HHGOPMATUKH OOECIeunBaeTCs
I[eJICHANpPaBJIEHHAsl MOJArOTOBKAa OOyUYaIOIIMXCSA K MPOJOJDKEHUI0 00pa3oBaHUs B
OpraHu3anuax MNpoPEecCHOHATBHOIO  00pa3oBaHUs IO  CHEIHAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSIMHU, TaKUM Kak
mporpaMMHas WHXKEHepus, WHPOpPMaIlMOHHAsE 0e30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MallMHHOE OOy4YeHHe, TMPOMBIIUICHHBIM WHTEPHET BelleH, HWCKYCCTBEHHBIN
UHTEIJICKT, TEXHOJOTUU OECrHpoOBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TE€XHOJIOTMHU, CHUCTEMbI PACIPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHas 1enb wW3ydeHUs ydeOHoro mpeamera «MHPOpMaTHKa» Ha
yrayoJIéHHOM ypOBHE CpeaHero ofmiero oOpa3oBaHusi —  oOecIleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0ydaromerocs, €ro
TOTOBHOCTH K >KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOllel KOHKYPEHIIMM Ha pBhIHKE TpyAa. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kitaccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHsS, OCHOBAHHOTO Ha MOHUMAHUU POJIH
uHhoOpMaTHKH, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUNA B
COBpPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBITTUICHHUS,

c(hOpMHUPOBAHHOCTh YMEHMI pa3indarh (aKkTel W OICHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
00001aTh HHPOPMAIIHIO;
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c()OPMHUPOBAHHOCTh  MPEJCTABICHUH O  BIUSHUM  HUH(POPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
SKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, KOPUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUIMHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE PABOBBIX U 3TUYECKUX ACTIEKTOB MHPOPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(HOpMaIIIH;

CO37laHUE YCIIOBUW /Ji Pa3BUTHUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4dHO-
UCCJIeIOBATEIbCKON M TBOPYECKOM NEATENbHOCTH, MOTHMBALMU OOYyYaroIIMXCs K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpE
TEMAaTHUYECKUX pa3ena.

Paznen «Illu¢gpoBass rpamMoOTHOCTB» IIOCBAILIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JIDYTUX O3JEMEHTOB IHU(PPOBOrO0  OKPY>KEHHUs, BKIIOYAsS
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONEPALIMOHHOMN CUCTEMBI, paboTe B
cetu HWHTEpHET W HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHQPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue ocCHOBBI HHGPOPMATHKW» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOAUPOBaHUS HHMOpMaIuu,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTHKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHPOBAHME) HAIPABICH HAa Pa3BUTHE
ANTOPUTMHUYECKOTO MBIIIUICHUS, pa3pa00TKy aJrOPUTMOB U OLIEHKY MX CIOKHOCTH,
dbopMupoBaHNE HABBIKOB pEAM3AIMK MPOTPAMM Ha SI3bIKAX MPOrPAMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCaM
NpUMEHEHUS] MH(QOPMAIMOHHBIX TEXHOJOTUH, pPEaJTu30BaHHBIX B MPHUKIAJIHBIX
MPOrpaMMHBIX IPOJYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHalIu3a
JAHHBIX, HWCIOJb30BaHUIO 0a3 MAHHBIX M 3JIEKTPOHHBIX TAOJHWIl ISl PELICHHS
MPUKJIAIHBIX 3a]1a4.

B npusenéunom nanee coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYPCUBOM  BBIJICJICHBI  JIONOJHUTENbHBIE TEMBbI, KOTOpPbIE HE BXOASAT B
00s13aTeNbHYI0 IPOrpaMMy O00yUYEHHsI, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHbIi  ypoOBeHb W3y4YeHHS WH()OpPMATHKA PEKOMEHIYEeTCS s
TEXHOJOTMYECKOTO  NpOo(WiIs, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKKU 00ECIIeYMBaAET: MOATOTOBKY OOY4YarONIMXCsl, OPUEHTUPOBAHHBIX Ha
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CIEUUAIBHOCTU B 00JacTh WHGOPMALMOHHBIX TEXHOJIOTMH U HWHXKEHEPHBIE
CIEUUANIBHOCTH, Yy4YacTHE B MPOEKTHOM M HCCIEOBATENbCKON NIEeSITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIPABJICHUSIMU OTpaciu HUHPOPMAIUOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHUIO B OJUMIIMAAX U CAade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o UHPOpMaTHKE.

[TocnenoBaTebHOCTh M3Y4YEHUS TEM B MpeAeiaX OJHOro roja oOydeHUus
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWTeNs MpHU MOJArOTOBKE paboyeit
MIPOTrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHMS.

OO61iee 4nCiIo YacoB, PEKOMEHIOBAHHBIX JIJIs U3ydeHUs WHPOPMATUKH — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezienmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).
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COILEPKAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeOoBaHusi TEXHMKH OE30MACHOCTH M TUTHEHBI TIpu  paboTe ¢
KOMITBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU IU(PPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, TMOCTOSIHHAs U JOJTOBpeMeHHas maMsTh. OOMEH JaHHBIMU C
noMouipio muH. KoHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TEHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUSL. MHoromnponeccopHbie CHUCTEMBI.
CynepkomnbtoTepbl. PacripenenéHHble BHIYMCIUTEIBHBIE CUCTEMBbI U 00paboTKa
OONbIINX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKALUSX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoe obecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Buibl
IpOrpaMMHOr0 oOecredeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoicTB. IlapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnieueHue. OnepallMOHHBIE CUCTEMBL. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HHCTaIsIuust W = JIEUMHCTAUISALMSA  MIPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHHs W WUMEHOBaHHS (HaijioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! i1 onucanust Tpynn (haiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue IPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbiXx pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. KomMepueckoe 1 HEKOMMEPUECKOE MCIIOJIB30BAaHUE MTPOrPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaecMas
3aKOHOJaTeNIbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrPaMMHOTO O0ecTiedeHus U IUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHUS U annapaTHbIE KOMIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoibl. Cets MHTEpHET. Afpecanus B cetn MaTepHET. [IpoTOKOIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momomiblo Macok nonacerei. CereBoe
agMuHUCTpUpoBaHue. [lomydyeHne naHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
IIpoBepka Hamuuusi CBsI3UM € y310oM ceTd. OmnpeneneHue mapuipyra JBHKECHHS
MTAKETOB.

Buner  nmestenbHoctm B cetm HMuaTepHer. CepBuchl  MHTepHerta.
I'eonndopmanmonnbie cucTeMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOIO BPEMEHU
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(Hanmpumep, Jokalus MOOUJIBHBIX TelNe(OHOB, OMpEACICHUE 3arpy>KEHHOCTHU
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

I'ocynapcTBeHHbIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHble CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aMMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: TpaBWIa TOBEJEHUS B KuOepmpocTpancTBe. [Ipobiema MOIIMHHOCTH
noyiyueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHnpopmanm U uHPOpManMOHHOM  Oe3omacHoctu. CpencrTBa  3alIUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSAX W aBTOMATU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uAeHIMATEHON MHGOpPMALINK, XPaHAIIEHCs Ha MEePCOHATBLHOM KOMITBIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CIocOObI
O00opbObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JTUYHOTO apXHBa
uHdopmanun. PezepBHoe konuporanue. [laponbpHas 3ammTa apxvsa.

[MIudpoBanue nanHpiXx. CUMMETPUYHBIE MW HECUMMETPUYHBIC MIHUQPHIL.
Mudpsr mpoctori 3amenbl. [lludp Leszaps. ludp Bmxenepa. Anroputm
mudpoBanus RSA.

TeopeTnveckne 0CHOBbI HH(POPMATHKH

Nudopmarnus, nanneie u 3Hanus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W AUCKPETHBIE BEIWYMHBI W CcuUrHaibl. HeobdxogumMocThb
JTUCKpeTH3auud MHGOpMaINK, NPEIHA3HAYCHHOW [JIs XpaHEHHs, Nepeladd Hu
00paboTKH B ITUGPOBBIX CHCTEMAX.

JIBouyHoe  KoAMpOBaHWE. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cooOIEeHNH, 3aMMCaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus konudecTBa nHpopmaruu. AndaBUTHBIN TOIXO0 K
OLICHKE KOJINYeCTBa MH(OPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoicTBa MO3UIMOHHOW 3alUCH YUCa!
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YUCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOT0 Yncia U3 P-MuHON CUCTEMBI CUUCIIEHUS B
JNECATUYHYI0. AJTOPUTM IMEpeBOJa KOHEUHOM P-nuHON ApoOuM B AECATUYHYIO.
AJITOpUTM TIEepeBOAa LEIOr0 YHcia U3 JACCATUYHOW CHCTEMBI CUHCieHHs B P-
nuynyto. IlepeBony koHewHOUM gecsatuuHoM JpoObu B P-uunyr. J[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.
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ApudmMeTnyeckue omneparuyd B MO3UIMOHHBIX CHCTEMax CUYUCIEHUA. TpouyHas
YPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-AECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Kommpoka ASCII. OpnoGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue wuHpOpMarmoHHOTO
00BEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  u3oOpaxenuid. OueHka  MHPOPMALMOHHOTO  00bEMa
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelIeHruU U IITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpaduueckux (pansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Ornienka nHOOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALMU U PA3PSITHOCTH KOAUPOBAHMUSL.

Anrebpa noruku. IloHsTthe BbICKa3biBaHUsS. BpickaspiBaTeNnbHbIE (HOPMBI
(mpenukatel). KBaHTOPHI CylIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOGiauIbl UCTUHHOCTU. Jlormdeckue BBIPaKCHHUS.
Jlorndeckue ToxkaecTBa. Jl0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC NPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHH . Jlornueckre ypaBHEHUSI U CUCTEMbI YPaBHECHUH.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIUN OT KOJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajbHble (OPMBI, QJITOPUTMBI UX
MOCTPOCHMSI 10 TAOJINIIE UCTUHHOCTH.

Jlornueckue »>IeMEHTBI B cOocTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanabid cymmarop. IlocTpoeHne cxem Ha JIOTMYECKHX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX YKMCEN B NaMATA KoMIbioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YuCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
paspsaHoN ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJTHUTEIIbHBIM KOJI OTPULATEIIBHBIX YHUCET.

[lobutoBbie noruveckue omnepanuu. Jlornmueckuii, apudMeTUUECKHA W
nuknudeckuii  capurd. [lludpoBanme ¢ momMomp0 TOOWTOBOM — OmMEpaIvu
«wuckirovaroniee NJIN».

[IpencraBieHne BeLIECTBEHHBIX YMCENl B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3oH 3Ha4Y€HWN BelIECTBEHHBIX uncen. [IpobiaemMbl
XpPAaHEHHS BEIIECTBCHHBIX UYHCEJ, CBSA3aHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIosiHEHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIHMOOK NpPH BBIUYUCICHUSIX.
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AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS MCIOTHUTENISAMU M BBIYMCIHUTEIBHBIX alroputMmoB. OrmpeaeneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYyEeMbIil pe3yJIbTarT.

Oranbl pelleHus 3aJad Ha Kommbrorepe. MHCTpyMEHTalIbHBIE CpENCTBA:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMm. BupTyanbHble MallluHBbI.

WurterpupoBanHas cpena pa3paboTku. Meroasl OTJIAJKU [POTrpamM.
Hcnonb3oBanue TpaccupoBOUYHBIX Tabmuu. Otnagounsiii BbiBoA. [lomarosoe
BBINOJTHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEpEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LEJIOYNCIICHHbIE, BEIIECTBEHHBIE, CUMBOJbHBIE, JIOTUYECKHE. BeTrBieHus.
Cnoxnple ycnoBus. Ilukimer ¢ ycinoBuem. LMKl 1O NEPEMEHHOM.
B3anMo3amMeHIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LMKJIA.
CocraBiieHHE IUKIA C MCIOJIB30BAHMEM 3apaHEe OMNPENEIIEHHOTO WHBapHaHTa
LUKJIA.

JIoKkyMeHTHpOBaHUE MIPOTrpaMM. Hcnons3oBanue KOMMEHTapUEB.
[loaroToBka onucaHus MPOrpaMMbl U HHCTPYKIMH JIJISI TIOJIb30BATEIIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YHCEN, 3alUCAaHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHMCJICHMs: pa3OHMeHHe 3aluch 4YHuCia Ha OTHeJIbHBIC IHUQPHI,
HaXO0XJACHUE CYMMbl W TIpOU3BeACHHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHON) TU(PPHI.

HaxoxkneHnue Bcex MpOCThIX YUCEN B 3aJlaHHOM Auanasone. [IpeacrtaBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAMuXcs B (aitrax. TekcToBbie M ABOMYHBIC (haiiIbI.
daitnoBeie miepemMeHHbIe ((aitnoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pa36uenue 3amaun Ha moa3anauu. [TogmporpamMMmel (TIporieAypsl U GYHKIIHH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHBIE NpOLEAypHl H
¢ynkuuu. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHOAPTHOW OMONMOTEKH s3bIKAa IPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOAIPOrpaMM  CTOPOHHUX  IPOU3BOJMTEIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS POrPaAMM.

YucnenHble MeTonbl. ToyHoe MW NPUONMKEHHOE peIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO MOJIOBUHHOIO
nenenus. [IpuOnmx€HHOE BBIYMCIIEHHWE IJIMH KPUBBIX. Bplumcienue mioniaaei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJA MPSMOYTrOJIbHUKOB, METO]
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tpaneuuii). Ilouck wmakcumyma (MUHUMyMa) QYHKOUMHA OJHOW NEpEeMEHHOU
METO/IOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /i1 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJCHHOM NOACTPOKHA HA APYI'YIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpanndenusiM. [IpeobpazoBanHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4ucesl. Bpruncnenne 0000IIEHHBIX
XapaKTepUCTUK AJIEMEHTOB MacCHBa MJIM YMCIOBOM MOCIIEIOBATEIBHOCTU (CYMMBI,
POU3BEICHHS, CPEJHEr0 apU(PMETHYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJHUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka ogHOMepHOro MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METO.
ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpHIlbl). AJNTOPUTMBI OOPaOOTKM JTBYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa MO 3aIaHHBIM ITPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHAMYMA) H
CyMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMmannoHHbie TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHtbl. CHockH, ornaBienue. KomnektuBHas paboTra ¢ JTOKyMEHTaMH.
NHCTpyMEHTBI pelieH3upOBaHus B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMIIeHHE CIHCKA JHUTEPATYpPHI.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TekcTa. TexHuueckue cpeacTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MATEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/JauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KiaccupuKkanus, Kiactepuzalus, aHaiu3 OTkIoHeHui. IlocrnenoBaTenbHOCTh
pelieHus 3ajay aHaiau3a JaHHBIX: cOOp NMEPBUYHBIX JIAHHBIX, OYMCTKA M OIICHKa
KauyecTBa JIAHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIENU, IpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allMsl JIaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMmMmusie cpeicTBa u


https://aram.uralschool.ru/
mailto:aramschool@mail.ru

MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpeICTaBlIeHUs JaHHBIX. bonbuine naHHbIe.
MammnHoe o0yueHue. IHTenneKkTyanbHblil aHaIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUCHUS IHAIa30Ha.
Boruncnenne kosd@uimeHTa Koppeldluu ABYX psAaoB AaHHbIX. IlocTpoeHue
CTONOYATHIX, JHMHEHYaTbIX W KpYyroBbix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHrue 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHe YpaBHEHUH C MOMOILIBI0 Moxdopa IapaMerpa.
OnTumu3anys Kak MOMCK HAWJIYYILEro pelieHusl B 3a/laHHbIX ycioBusx. Llenesas
¢yHkuus, orpanuyeHus. JlokanbHble M TI00aNbHBIM MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AILME C TOMOIIBIO 3JIE€KTPOHHBIX TaOIHII.

11 KJIACC

TeopeTruueckue 0CHOBbI HHGOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpMamuu. 3aKoH
anauTuBHOCTH uMHpopmaruu. Dopmyna Xaptiu. MHpopmaius u BEepOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroputm LZW. AJroputmbl CkaTusi JAaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputMmoB cxatust JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX UM XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHbBI
BO3HMKHOBEHHUS OWIMOOK MpH Tnepefadye JaHHbIX. Koapl, MO3BOJISIOIINE
OOHapy>XMBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME TpPU TMepenade JTaHHBIX.
Paccrosaue Xammunra. Koguposanue ¢ moBroperneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmozaeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Leau MojaenupoBanus. Dopmanuzanus
MPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJECIUPOBAHUS B BUAE, YAOOHOM s
BOCIIPHSTHS YeIOBEKOM. [ paduueckoe npeacTaBiIeHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padp1. OcHoBHBIE TOHATHS. Buast rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIIUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHamu3oM TIpadoB (IIOCTPOCHHE
ONITUMAJIGHOTO IYTH MEXIy BepIIMHaMU rpada, oOompeaereHrue KOoIMIecTBa
Pa3IMYHBIX IYT€HM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTO AIMKINYECKOIO

rpada).
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HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja Jepena.
[IpencraBienne apu(pMeTUYECKUX BBIPAXKEHUN B BUJE JiepeBa. J{MCKpPETHBIE UTPHI
JIByX UTPOKOB ¢ nojiHoM nHdopmanueit. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMHUCaHUE CTPATEruu UTPhl B TAOIUYHON (hopMe. BhIUTphINIHbIE U IPOUTPHIIITHBIC
MO3UIIMH. BBIUTPBILIHBIE CTPATETUH.

CpencTBa UCKYCCTBEHHOTro MHTesuIekTa. CepBHCH MAalIMHHOTO NEpEeBOJa U
pacno3HaBaHus ycTHOM peud. KorHutuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paxeHuu, pacrio3HaBaHUE 1L, CamooOyuaroniuecs CUCTEMBHI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Urpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. Vcrnonb3oBanue MeToaoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Bewel. IlepcrnexkTuBbl
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIUIEKTYaJbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U TPOTPAMMHPOBaHME

dopmanuzanusa  OoHATHS — anroputMa. Mammnaa — TeropuHra — Kak
yYHUBEpCaiabHas MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCIEHUI. Bpems pabGoTbl U 00bEM HCMONB3YyeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopubie anroput™mbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
peleHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO0 CIOKHOCTb.

[Touck mOpoCTHIX 4YMCeNl B 3aJaHHOM JUAala30HE C TNOMOIIbI alropuT™Ma
«penieto DparocheHar.

MHuoropa3psAHbie 1eIble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaXKeHUA. Brruncienue
apupMETHIECCKOTO BBIPAXKEHHS, 3aIIMCAHHOTO B MOCTHOHUKCHON hopme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisl BpEMEHHOTO XpaHEHUs TaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHUMAIBLHOTO OCTOBHOTO J€peBa
B3BEILIEHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOro rpada. KomnyecTBo pa3nuyHbIX
MyTe MEXIy BEpPIIMHAMH OPUEHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapuwie) nmepeBbs. [locTpoeHue nmepeBa MJis 3alaHHOTO apUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alrOpuTMBl 00Xx0oaa nepeBa. lcmonp3oBaHHe cTeka U
odepeau 1y 00Xo/1a JiepeBa.

JluHamMHueckoe MOpOrpaMMHUpPOBAHHME KakK METOJ pElIeHus 3aaady  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jayd, pPEUIaeMble C IMOMOUIBIO
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JMHAMHYECKOTO MPOTPAMMUPOBAHUSA: BBIYUCICHUE PEKYPCUBHBIX (DYHKIUH,
MOACYET KOJIMUECTBA BAPUAHTOB, 33J]a4l ONTUMHU3AIUU.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIM3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOJA.
WNukancynsuus, Haclie10BaHuEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEepdeiica
noyib3oBarend. Vcmonb3oBaHWE  TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O6G30p  s3bIKOB  mporpammupoBanusi.  [loHstue 0  mapaaurmax
IporpaMMHUPOBaHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  MOCTAHOBKA
3ajaud, pa3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUS.

Jluckperuzanuss TOpU MaTEMAaTUYECKOM MOJICTUPOBAHUU  HEMPEPBIBHBIX
npoiieccoB. MogenupoBanue JABUXKEHUsS. MojenupoBaHue OHMOJOTUYECKUX
cucteM. MaremaTudeckue  MOJEIM B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJICIISIMHU.

O6paboTka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaToB.
OneHka 4YHCIOBBIX TMApaMETPOB MOJICIUPYEMBIX OOBEKTOB M MPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MAaCCOBOTO OOCTYKUBaHUSI.

TaGmuunple (pensuMOHHBIC) 0a3bl JaHHBIX. Tabmuia — TIpeACTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Ilose, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHHE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug JaHHBIX. 3amMpockl Ha BBIOOPKY JAaHHBIX. 3ampochl ¢ MapaMeTpaMHU.
Boluncnsiembie moss B 3ampocax.

MHororabnuunble  0a3bl JaHHBIX. THIBI CBS3€H MeEXAy TaOJIUIIaMH.
Buemnuii ximro4. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-nipuiioxenus. [lonsTre 0 cepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CEpBEP», €€ TOCTOMHCTBA U HeAOoCTaTKu. OCHOBBI SI3bIKA
HTML wu kackannubix Tabnuy ctuwieid (CSS). Cuenapum Ha s3bike JavaScript.
@®opMbl Ha BEO-CTpaHHUIIE.

Pasmemnienne BeO-caifToB. Yciayra XocTiHTa. 3arpy3ka ¢aiioB Ha CailT.

BBoa n300pakeHHil ¢ WCMOJIB30BAHUEM PA3TUYHBIX IU(POBBIX YCTPOMCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUICOKAMEpP, CKAHEPOB U JPYTUX
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yctpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. McnpasieHue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypOBHEH, KOpPpeKUHs  LIBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
QUIBTPHI.

MHuorocnolinble n3o0paxkenus. TexcroBble ciou. Macka cnos. Kanansl.
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiumrocTpamnuil 1as BeO-calTOB.
AHUMUpOBaHHBIE U300paKEHUS.

Bektopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe mopsiiKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. I'pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KoHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuansl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonstre o BUpTyalbHOM
PEaTbHOCTHU U JOTIOJIHEHHOW PEaJbHOCTH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS [TPOI' PAMMBI 110
MH®OPMATUKE (YT JIVBJIEHHBIM YPOBEHE) HA YPOBHE CPETHET'O
OBUIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OPHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KU3HEHHOTO OMbITa U OMBITA JEATEILHOCTU B IpOIECCe
peanuzalu  CpeJACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX — HamlpaBiIeHUU
BOCIIUTATEIILHOU JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATHKU Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus y obOyuaromierocss OyayT copMHUpOBaHBI CIIECIYIOMIUE JTUYHOCTHBIE
PE3YNIbTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KCHUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO MTpaBa U UHPOPMAIIMOHHON 6€30IaCHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITH HUACOJIOTMM JKCTPEMHU3MA, HAI[MOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HAUeHUsSI HHPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

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

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

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

CIIOCOOHOCTh BOCTIPUHMMATH PA3IMYHBIC BHUABI HMCKYCCTBA, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUN WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3nvecKoro BOCIUTAHUSA:

copMHUPOBAaHHOCTH  3J0pPOBOTO M 0Oe3omacHOro  oOpaza  JKHU3HHU,
OTBETCTBEHHOTO OTHONIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHUCIE 3a CYET
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coOmoieHus1 TpeOOBaHUM 0€30MaCHON IKCIUTyaTallMi CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTHMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITNIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaMm Mpo(ecCHOHANBbHON AESTENbHOCTH, CBS3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAyKH HMH(OPMATHUKUA M HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyuie mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

OCO3HaHHE TJI00aTBHOr0 XapakTepa 3KOJOTMYECKHX MpoOJeM U MmyTed ux
pelieHus, B TOM YHCIE C YY4E€TOM  BO3MOXKHOCTEH  MH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HAyKH, JOCTHKEHMSIM HAydyHO-TEXHHYECKOIOo Iporpecca Hu
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMAILIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBUSIX
U poBOM TpaHCPOpMAIIIK MHOTUX Cep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOU JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO e TENIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTUKe Yy OOY4YaIOUIMXCS COBEPIIEHCTBYETCS HSMOLMOHAJIBHBIN
MHTEJUIEKT, MPEeATNoaraomuii chopMupoBaHHOCTb:

CaMOPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIHOCOOHOCTh aJanTHPOBAaThCA K
HMOLIMOHAJILHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALMY, BKJIIOYAOMIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHE JIEMCTBOBATh, MCXOMsl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHUHM KOMMYHHKAIMH, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOH(IUKTHI.
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METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe wusydeHuss HMHOOPMATHKM HAa YpPOBHE CpPEAHETO OOIIETo
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAIbHBIE yueOHBIE NEHCTBUS, PETYISTUBHBICE YHUBEpCAIbHBIE Y4eOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE eHCTBHS

1) 0a30Bble JTJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHpPOBaTH M aKTyaJu3UpoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS IS CpPaBHEHWS,
Kjaccudukauu u 006001eHNS;

OTIPENIENIATh 1€ JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMbl C y4€TOM aHajdu3a MMEIOUTUXCS
MaTepUaJbHbIX U HEMATEPUAIbHBIX PECYPCOB;

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

KOOPJUHUPOBAThH M  BBINOJHATH pabOTy B  YCIOBHUSX peEalIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON €I TEILHOCTH,
HaBBIKAMHU  paspelnieHus MpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €r0 WMHTEPIpPETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B PAa3IUYHBIX
y4eOHBIX CHUTyallUsiIX, B TOM 4YHCIE NIPU CO3JAAaHUU YYEOHBIX M COLHAIBHBIX
MIPOEKTOB;

¢bopMHUpOBaTH HAYYHBIN THUI MBIIUICHHS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;
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BBISBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJW3WpOBaTh 3a/ady,
BBIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANIPABIICHHBIA TMOUCK TIEPEHOCa CPEACTB W CIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHUS B ITO3HABATCIBHYIO M IMPAKTHYECKYIO OO0JIacTH
KA3HENEATEILHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTb IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ nunpopmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATH  IOMCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 M|
UHTEPIIPETAIINI0 HHPOPMAIIUK Pa3IMIHBIX BUAOB U (POPM IIPEICTaBICHUS;

co3daBaTh TEKCTHI B Pa3IMYHBIX (GopMarax ¢ yYE€TOM Ha3HAUYCHHS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUHU, BBIOMpas ONTUMAJIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaJU3allHH;

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

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHU3aIl[MOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX W  OTUYECKUX  HOPM, HOPM
nH(OPMaIIMOHHON 0€30TMacHOCTH;

BJIAJ€Th  HABBIKAMH  pacloO3HaBaHUS W 3allUTel  WH(poOpMammw,
nH(pOpMAIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBepcaibHbIE YUeOHbIe 1eficTBUs

1) o0menume:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, PacCIIO3HABATb IIPCAIIOCBLIKH KOH(bJII/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATh KOH(l)J'II/IKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS W B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIlUH;
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Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEIICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIBHOU
paboThI;

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

IIPUHUMATh L€IM  COBMECTHOW  JACATEIIbHOCTH, OpraHU30BBIBATH U
KOOPAUHUPOBATh JIEUCTBUS II0 UX JOCTMIKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
o0t pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYILECTBIIATH IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe AelicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIIECTBIISATh IMO3HABATENIbHYIO NIE€SITENIBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATENILHO COCTABJIATh IJIaH pEIICHUs TpodieMbl ¢ YyYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANIOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUIINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
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OCHOBaHUM, MCHOJb30BaTh NPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELUICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OLIKUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

B mpomecce um3ydeHuss xkypca uHPpoOpMaTuku yriayoinéHHoro ypoBHs 6 10
K1acce OOydaromuMHCS  OyayT JOCTHUTHYTHI — CICAYIOIIME  TIPEJAMETHBIC
PEe3YIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJUM HH(OOpPMAlMM W CBSI3aHHBIX C HEH
IPOIIECCOB B TNPUPOJE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHOOpMAIUS»,
«MH(QOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AhDHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSY;

BJIaJICHME METOJaMH TMoucKa HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBbIC, MPUBOAUTH MPUMEPHI
UCTOYHUKOB HMX TIONYyYCHHs] ¥  HAMNpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepU3aIus, aHaIu3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIbHOCTD PELICHUS 3a7a4 aHalln3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs TAHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHUE OCHOBHBIX TIPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMIIBIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH Pa0OThI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOI0 OO€ecCleueHHs] JJIsl pelieHus ydyeOHbIX 3a1ay 1o
BBIOPaHHOU CIICIIUAIN3AINNT;

HaJIU4Ke MPEJCTABICHU O KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUIIAX OPTAHU3ANNN U (DYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceredd, o0 OOMMX MOpPUHIMUIAX pa3pabOTKM U (PYHKIHMOHUPOBAHMS HHTEPHET-
MIPUJIOKEHN;
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MOHMMAaHWE Yyrpo3 HHQPOPMAIIMOHHON OE30MaCHOCTH, HCIOJIb30BaHUE
METOJJOB M CPEJCTB MPOTHUBOACHCTBHUS OSTUM yIrpo3aMm, COOJIOJICHUE Mep
0€30MacHOCTH, PEAOTBPAIAIOIINX HE3aKOHHOE PACTIPOCTPAHECHHE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPU padoTe
C KOMIIBIOTEpAMH U APYTUMU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHUS, IOHUMaHUE
MPAaBOBBIX OCHOB HCIOJB30BaHUSA KOMIBIOTEPHBIX MporpamMm, 0a3 JaHHBIX U
pabotel B ceTn IHTEpHET;

NOHUMAHUE OCHOBHBIX MPHUHIMIOB JAUCKPETU3AIMU PA3IMYHBIX BHUJOB
uHOpMalUK, YyMEHUE ONpeneIaTh HWHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpadUyecKrX M 3BYKOBBIX JAHHBIX MPU 3aJaHHBIX MapaMmeTpax JUCKPETU3AIuH,
YMEHUE ONpPEACNATh CPEIHIOI CKOPOCTh TMepeayd JaHHBIX, OIEHUBATh
U3MEHEHHE BPEMEHM Tepefayd MpU H3MEHEHWU WHOOPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBA3H;

yMEHHUE HCIO0JIb30BaTh MPHU PEIICHUHU 3a7a4 CBOWCTBA MO3UIIMOHHON 3aICH
9uce, aJrOpuTMa MOCTPOSHUS 3aMMCH YUCTIa B TTIO3UIIMOHHONW CUCTEME CUMCIICHHS
C 3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHHUS YWCJia MO CTPOKE, COoAepiKalleil 3amuch
ATOTO 4YHCJa B TO3UIMOHHOW CHCTEME CYHUCJICHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHUE BBITIOIHATh apu(PMETHYECKHEe Olepalud B TMO3UIIMOHHBIX CHCTEMaXx
CUHUCIICHUS;

YMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONB3YS
3aKOHBl anreOpbl JIOTUKW, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOPMabHBIX (popMax 1Mo 3aJaHHON TaOIHIe
UCTUHHOCTH, HCCJIENOBAaTh OO0JACTh MCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
NEPEMEHHbIE, PEIIaTh HECIOKHbBIE JIOTUUECKUE YPABHEHHS U CUCTEMBI YPABHEHUI;

NMOHUMaHHe 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM JHuamna3oHe, 00padoTKa MHOTOPA3PSIHBIX IIEJIBIX
YKCeN, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AJITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE ONPEACNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBbIX aJITOPUTMOB
(cyMMupoBaHHE 3JIEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, HepeOOpHbIE
aJITOPUTMBI, IBOUYHBIN MOKMCK) U MPHUBOJUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMH O Oa30BbIX THUIIAX JIaHHBIX H
CTPYKTypaX JaHHBIX, YMEHHE HCIOJIb30BaThb OCHOBHBIE  YIPABISIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh AaHaIU3 MPEAJIOKEHHON MpPOrpamMMBI:
OTIPEJICISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OMpEeNeNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJYYEHHE YKa3aHHBIX
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PE3yJIbTATOB, BBIABIATH JAaHHBIE, KOTOPbIE MOTYT NMPUBECTH K OIMOKE B padoTe
pOrpaMmsl, (HOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOI0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI H
JE€MOHCTPAalMOHHBIE MAaTEPHUAJIbI C UCIOJIb30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE MCIOJb30BaTh 3JIEKTPOHHBIE TaOIUIbI Il aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHUE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O U HAUMEHBIIEr0 3HAYECHWM, pelleHue
YpaBHEHHM, BBIOOp ONTHUMAIBHOTO pEUIeHHUs, NMOA00p JMHUM TPEHJA, pelIeHue
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenuss kypca MHGOpPMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI  CIEAYIOUIME  TMpEIMETHBIE
PE3YJIbTATHI:

YMEHHE CTPOUTh HEpPAaBHOMEpHBIE KOJbI, [OMYCKAIOIIME OJIHO3HAYHOE
JIEKOANPOBaHUE CcOOOIIeHUN (TpedUuKCHbIE KO/BI), MCHOJIb30BaTh MPOCTEHIINe
KOJIbl, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMMOKKU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIONINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUs MPU M3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMITBI
paboThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

yMEHHE pelniaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI ONTHUMAJIBHOTO TYTH MEXIy BeplIMHamMu rpada,
ONpENENICHUs]  KOJIMYeCTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JEPEBbsS IMPH
aHaNMM3€ W TIOCTPOCHUM KOJOB H JJisi TPEACTABICHUS apuPMeTHUECKHX
BBIPXKCHU M, IPU PELICHUH 3a/1a4 MTOMCKA U COPTUPOBKHU, YMEHHUE CTPOUTH AEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTETHUIO UTPBL;

yMeHHE pa3pabaTbiBaTh W pEAIN30BBIBATH B BHJIE NpPOrpaMMm 0Oa30BbIC
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAINa30H MX BO3MOYKHBIX 3HAYEHUW, NPUMEHATH MpU
pelIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (COUCKH, CJIOBAapHU, CTEKU, OYEPEAH, JE€PEBDS),
UCIIONb30BaTh 0a30Bbl€ OMNEpalMd CO CTPYKTYpamMH JaHHBIX, IPUMEHSTh
CTaHJapTHBIE ¥ COOCTBEHHBIE TOJMPOTPAMMBI JIJII 00PaOOTKU YHCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MpPHU pa3pabdOTKe mporpamMm OHOIMOTEKH
MOATPOTPaMM, 3HaTh (DYHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpe/bl pa3paboTKH, YMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MTPOrPaMM B
cpeze NporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;
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BJIQJICHNEC OCHOBHBIMH CBEACHUSAMH O 0a3aX MaHHBIX, HX CTPYKTYpE,
CpeACTBax co3JaHusi U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensanroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJIHATH
COPTUPOBKY M IMOUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyIO Oa3y
JAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMIBIOTEPHO-MATEMaTUYECKUE MOJICIIN JIJIsl aHan3a
00BEKTOB M TIpoIecCOB: (OPMYIUPOBAThH 1I€JIb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJIbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJIEIN MOJECTUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIAThH
PE3yJIBTaThl MOJICTUPOBAHUS B HATJISTHOM BUJIC;

YyMEHUE OpPraHu30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJICTB IMHU(PPOBBIX TEXHOJIOTHH, TOHUMAaHHE
BO3MOXXHOCTECH IH(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHNE OCHOBHBIX NPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHUYCHUS
MPUMEHEHMS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O00JACTSX,
HaJIU4KMe TMPEJCTABICHUN O Kpyre peraeMbIX 3ajJad MAaIlldHHOTO OO0y4YeHUs
(pacmo3HaBaHusl, KjIacCU(PUKAIIMKM U MTPOTHOZUPOBAHUS) HAIMYHUE MPECTaBICHUN
00  HCMONB30BAaHMM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Paznea 1. llndpoBas rpamoTHOCTH
L1 KommbroTep - yHHBEpCaabHOE yCTPOMCTBO 6

' 00paboTKN JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KommnrerorepHsie cetn
1.4 Nudopmanronnas 6€301mMacHOCTh 2

Hroro no pazneny 24

Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH

[IpencraBnenue nuupopmanuu B
2.1 PeA bop 19 2
KOMITIbIOTEpE

2.2 OcCHOBBI areOphI JTOTUKH 14 1
2.3 Kommnerorepnas apupmMernka 7 1

Wroro no pazgeny 40

Paznen 3. AropurmMsl 1 NIpOrpaMMHUpPOBaHUE
3.1 BBenenue B mporpaMMupOBaHuE 16 0.5
3.2 BcnomorarenbHble alropuTMBbL 2
33 UucneHHble METObI 3
34 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX 5 |

JaHHBIX
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3.5 ANropuT™MBI 00pabOTKH MacCHUBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopMmanmoHHble TEXHOJIOT UM
4.1 O0paboTKa TEKCTOBBIX JOKYMCHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5
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11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nesn 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
Nudopmanus u uHpopMamoHHbIe
1.1 bopman bopuan 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Paspnen 2. Anropurmsl U IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUU ATOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
23 PHEHTHP 16 45
IIPOrpaMMHUPOBAHUS
Hroro no pazneny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnbroTepHO-MaTeMaTHuECKOe g )
' MO/IETMPOBAHUE
3.2 ba3br nanHBIX 10 4
3.3 Be6-caiiTbl 14 4
34 KomnsrotepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 3
Hroro no pazneny 48



https://aram.uralschool.ru/
mailto:aramschool@mail.ru

PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5



https://aram.uralschool.ru/
mailto:aramschool@mail.ru

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTU U
TUTHEHBI TIPU pabOTe C KOMIBIOTEpAMU U
JIPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI paOOTH KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTposuiepsl BHENTHUX YCTPOUCTB

ABTOMaTHYECKOE BBINOJIHEHNE TIPOTPaMMBI
MIPOLIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJroBpeMeHHas naMstb. KoHTposuiepbl
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
naMsTu

COBpCMeHHHC KOMIIBIOTCPHLIC
TCXHOJIOI'MH

IIporpammHoe obecnieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM H
MOOMIIBHBIX YCTPOUCTB

CucreMHOe MporpaMMHOE oOecIieueHue.
OmnepamoHHbBIE CUCTEMBI
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Yrtunutel. [IpaiiBepsl yCTpOUCTB.

? [TapamiensHO€ IPOrpaMMUpOBaHUE

10 WNHcTannsamus u JeMHCTaIUTIHs
MIPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTembl. [IpuHUIATIBI

1 pa3MeneHus: 1 UMEHOBaHUs (PaityioB B
noyiroBpemMeHHo# mamsitu. [1labmons! ams
OmMCcaHus rpymn (aiaos
3akoHoaTenscTBO Poccuiickoi

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHns U JaHHBIX
[TpuHIUIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Pa3znenenue IP-cetn Ha moaceTH ¢
MTOMOIIBI0 MACOK MOJICeTen

16 CeTeBo€ aIMUHUCTPUPOBAHKE
Bunpl nestensHoctu B cetu UHTEpHET.

17 Cepsucel Untepnera. 'ocygapcTBeHHbIE
AIIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanronnas 6€301MacHOCTb

19 BpenonocHsle mporpamMmmHoe obecrieueHme
U MeTO/1bl OOPBOBI ¢ HUM

20 [IpakTuueckast paborta o Teme
"AHTUBHpPYCHBIE TPOTPaMMBbI"

o1 Opraau3zanus TMYHOTO apXuBa

uHpopmanuu. PesepBHoe konMpoBaHue.
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[TaposbHas 3amura apxuBa

22

HIndpoBanue JaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora 1o Teme
"[llndppoBanue naHHbIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUS.
HNHubopmanroHHbIe TTPOIIECCHI B IPHPO/IE,
TEXHUKE U 0OIIECTBE

26

HerepBIBHI)Ie U TUCKPETHBIC BEJIMUYWHBI U
curHaibl. HeoOXoaMMoCTh TMCKpeTrH3aun
nHpOpManuu, MpeaHa3HAYECHHOM s
XpaHeHHUsI, TIepe1adr 1 00paboTKH B
UQPOBBIX CHCTEMaxX

27

JIBonuHoe koaupoBaHue. PaBHOMepHBIE U
HepaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOOIIIEHUH, 3aTTUCAHHBIX C TOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

Ycenosue @ano. [TocTpoeHue oqHO3HAYHO
JEKOIUPYEMBIX KOJIOB C IMTOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

29

EauHMIIBI ©3MEPEHHS KOJIMYeCTBa
nHpopMmanuu. AnpaBUTHBINA OJX0T K
OIICHKE KoJIn4YecTBa nHpopmanuu

30

CHucTeMBl CUHCIICHUS

31

IlepeBon uncen U3 OJTHOM CUCTEMBI
CUHCJICHMS B IPYT'YIO

32

I[BOI/ILIHEUI, BOCbMCpHUYHAA U
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MeCTHaAUATCpUIHAA CUCTEMbBI CHUCIICHUA,
CBs3b MCXKY HUMU

33

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAuaTCpruiIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

34

HBOI/I‘-IHZUI, BOCbMCpHUYHAA U
meCTHaAUaTCpUIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

35

ApudmMeTrnueckue ornepainu B
MTO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS

36

TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHHS

37

,Z[BOI/ILIHO-,Z[GCSITI/I‘IHaﬂ CuCTeéMa CUUCIICHUA

38

KoaupoBanue TekCTOB

39

PactpoBoe xoaupoBanue n300pakeHui

40

[IpakTrueckas padboTa o Teme
" Tuckperuzarus rpapuaeckoi
nHpopmarun"

41

LIBeToBbie MOsIeH. BekropHoe
koupoBanue. @opmMarsl (aiinos.
TpéxmepHas rpaduka. OpakraabHas
rpadguka

42

Konuposanue 3Byka. Ouenka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPH 33JJaHHBIX YaCTOTE
JUCKPETU3ALMU U Pa3psIAHOCTU
KOJIMPOBAHUsA

43

[IpakTuyeckas paboTta 1o Teme
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"JluckpeTusanus 3ByKoBor HHPOpManuu"

44

OcHOBBI aredpsl JTOTUKU

45

Jlornueckue onepanuu. Tadbmuibl
NCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOXKeCTBA. J0Ka3aTeabCTBO JOTHYECKUX
TOXJIECTB C TIOMOIIbIO TaOJINL] HCTUHHOCTH

47

[IpakTnueckas pabora o reme
«[TocTpoenue u ananu3 TadIML
WCTUHHOCTH B TAOJMYHOM ITPOIIECCOPE»

48

Jlormueckme omnepalnru U orcpanuvn Haj
MHOXKECTBaMH

49

Jlornueckwue ornepaiyu 1 orepaluy HaJl
MHOKECTBAMU

50

3aKoHBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHYECKUX BBIPAKEHUIM

51

Jloruyeckuie ypaBHEHUS U CUCTEMBbI
YpaBHEHUH

52

Jlornueckue GyHKIIMU. 3aBUCUMOCTh
KOJIM4YECTBA BO3MOXKHBIX JIOTHYECKHUX
(GYHKIHI OT KOJTMYECTBA apTyMEHTOB.
[TonHble cucTeMbl TOTHYECKUX (QYHKIUI

53

Kanonunueckue GpopMbl JOrHYECKUX
BbIpaykeHUi. COBEpLICHHbBIE
JM3bIOHKTUBHBIE U KOHBIOHKTUBHbBIE
HOpMaJibHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOEHMS 10 TAOJIMIIE HCTUHHOCTH

54

Jlormyeckue 3JeMeHTEL B COCTaBe
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KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsaHbiil
CyMMaTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluch JOTUYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU CXeme

57

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

[IpencraBieHue LeIbIX YUCEN B TaMATU
KoMIiptoTepa. OrpaHUYEHHOCTh JUana3oHa
Yycell IPU OTPaHUYEHUN KOJIUNYECTBA
paspsaoB. [lepenonHenue paspsiaHoit
CETKHU

59

be33HakoBbIE ¥ 3HAKOBBIC JTAHHBIC.
3HAKOBBIN OUT. JIBOMYHBIHA
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIEHBIX
quCe

60

[To6uToBBIEC TOrMYECKHE OTIEpAIIUH.
Jlornueckuii, apuMeTHICCKUI 1
LUUKINYECKUI CIBUTH

61

[[IudpoBanue ¢ MOMOINIBIO MOOUTOBOM
onepanuu «uckiroyvaroriee NI

62

Hpe,[[CTaBJ'ICHI/Ie " XpaHCHUC B IaMATH
KOMIIBHOTEPA BEIICCTBECHHBIX YUCCIT

63

Brinmoanenue onepauﬂﬁ C BCIICCTBCHHBIMU
YuCJIaMH, HAKOIIJICHUC OIINO0K npu
BBIYHCIICHUAX

64

[IpakTtuyeckas pabora no teme «M3yuenue
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nmopaspaaHoro MalliMHHOTO NpCACTAaBJICHUS
I ECIbIX U BEIICCTBCHHBIX YUCCII»

65 AHanu3 anropuTMOB 1
Oransl pelieHns 3aa4 Ha KOMIIBIOTEPE.

66 NHcTpymeHTaNIbHBIE CPEACTBA: 1
TPAHCIATOP, OTIAAAYUK, TPOPUITHPOBILIUK
Cpena nporpamMupoBanust. Komnusiimst

67 U MHTEPIIpEeTalys POrpaMMm. |
Bupryansnsie mamnsel. THTErppOoBaHHas
cpena pa3pabOTKu

68 MeTo1bl OTJIaJIKK TPOTPaMM 1

69 TUIBI TEPEeMEHHBIX B S3BIKE 1
MIPOrPaMMHUPOBAHUS

70 O06paboTKa LETBIX YUCEI 1

71 O06paboTKa BEIIECTBEHHBIX YHCEI 1

72 Cny4aliHble U NICEBIOCITyYalHbIC YnCTa 1

73 Betnenus. CiioxHbIE yCIOBUS 1

74 Hukiel ¢ ycnoBuem 1
[ukiel MO mEpEeMEHHOM.

75 B3aumo3zameHseMoCTh pa3InyHbIX BUI0B 1
LUKIIOB

76 O06paboTka HaTypaJIbHbBIX YHUCEI C |
HCIOJIb30BAHUEM ITUKJIOB
HaxoxzaeHne Bcex MpOCThIX YHUCET B

77 3amaHHOM nuana3one [Ipaktudeckas | 0.5
pabota no Teme «Pemenue 3a1a4 METOJI0OM ’
nepebopa»

78 HNuBapuanT nukia 1
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79

JIOKyMEHTUPOBaHUE POrPAMM

O06paboTka JaHHBIX, XPAHAIIUXCS B

80 .
daitmax

81 PazOuenue 3amaun Ha oA3a1a4n
Wcnonp3oBanue ctaniapTHON OMOIMOTEKN

22 si3pIKa nporpammupoBanus. [loaxitouenue
O6MOIMOTEK MOANPOTrpaMM CTOPOHHHUX
IIPOU3BOIUTENEHN

83 [Toanporpammsl (pouie1ypsl U (PyHKIIUN)

84 [Toanporpammsl (pouie1ypsl U PyHKIIUN)

85 [IpakTnueckas paborta o treme
"PazpaboTtka moamporpamm"
Pexypcusi. PexkypcuBHBIE 0OBEKTHI

26 (bpaxransr). PexypcuBHBIE TTpOLIETYPHI 1
¢byuknun. Mcnonbp3oBaHue creka s
OpraHHu3alii PEKypCUBHBIX BHI30BOB

87 [IpakTuueckas pabora o treme
"PexypcuBHBIE TOAITPOTrpaMMBbI"

28 MoyibHBIN TPUHLMI TOCTPOCHUS
MporpaMm

89 YuciaeHHbIe METOIbI

90 [IpakTuueckas paborta o Treme
«YucneHHoe pelrieHrne ypaBHeHHD)

01 Hcnonbs3oBaHue AUCKPETU3ALUH B
BBIYHCITUTENBHBIX 33aa49ax
[IpakTuyeckas paboTta 1o Teme

92 «[TpubnmxéHHoE BHIYHUCICHUE ATIHH

KPHUBBIX U IUIOIIAAEH GUryp»
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93

[Ipaktuyeckas padora no teme «Ilouck
MakcuMyMma (MUHUMYMa) (QyHKIIHAN

94

O06paboTka CHMBOJIBHBIX JTAHHBIX.
ANTOpHUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSABICHUI
CHMBOJIa B CTPOKE

95

AnTropuTMBI 00pabOTKH CUMBOJIBHBIX
CTpOK: pa30MeHNe CTPOKU Ha CJIOBA 110
poOeNIbHBIM CUMBOJIAM

96

ANroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOUCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HAJICHHOW MOJICTPOKH Ha

JIPYTyIo CTPOKY

97

[IpakTrueckas padboTa mo Teme
"O06paboTKa CTPOK C UCITIOJIH30BAHUEM
(hyHKIMHA cTaHIAPTHON OMOIMOTEKH S3bIKA
nporpaMMupoBaHus"

98

I'enepanus ciioB B 3a1aHHOM aipaBUTE

99

MaccuBbI U ITOCIEN0BATEIBHOCTH YHUCEIL.
[IpakTrueckas paboTa o reme
"3amonHeHue maccusa'

0.5

100

O06001mEHHbIE XapaKTEPUCTHKU MacCHBa

101

JIMHEeHBIN MMOMCK 3aJJaHHOTO 3HAYCHMS B
MaccuBe. [Ipaktuueckas paboTa mo Teme
"JInHeHBIH TOUCK 3aJaHHOTO 3HAUEHUS B
maccuBe"

0.5

102

[Ipaktuyeckas pabora no teme "[louck
MHUHUMAJIBHOTO (MaKCUMaJIbHOTO)
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3JIEMEHTA B YUCJIOBOM Maccuse'

CopTupoBKa 0THOMEPHOTO MacCCHBA.
[IpocTbie METOIBI COPTUPOBKH.

103 1 0.5
[Ipaktuyeckas padora o Teme "[IpocTeie
METO/1bl COPTUPOBKHU MaccuBa"
CoptupoBka ciausiHueM. beictpast

104 COPTUPOBKA MaccuBa (aJIrOPUTM | 0.5
QuickSort). [IpakTuueckas paboTa 1o Teme '
"beicTpas copTupoBka Maccupa”
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas paborta mo Teme 1 0.5
" JIBOMYHBIN TTOMCK"

106 JIByMepHBbIE MacCUBBI (MaTPHUIIbI) 1

107 AnropuT™Mbl 00pabOTKH MaTpHI 1

108 Pemrenue 3amay agann3a JaHHBIX 1

109 CpencrBa TEKCTOBOTO MPOLECCOpa 1

110 KomnbrorepHasi BEpCTKa TEKCTA 1
[IpakTruueckas pabota o Teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTUYECKUMHU 1 1
dbopmynamu"

112 HNHCcTpyMEHTHI peLieH3upOBAHMS 1

113 [IpakTnueckas paboTa o Teme | |
"MHOrocTpaHu4YHbI€ TOKYMEHTHI"
O6naunblie cepBuchl. KomnekTuBHas

114 paborta c nokymeHntamu. [IpakTrueckas | 0.5
pabota no Teme "KosiektuBHas pabota ¢ ’
JOoKymMeHTaMu"

115 Awnanus gaHubeIX. bosbiie naHHbIe 1
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116

MammHaHOE 00ydeHHe

117

AHaM3 NaHHBIX C TOMOTIBIO YJEKTPOHHBIX
TaOIUIL

118

[IpakTudeckas pabora o Teme "AHamu3
JAHHBIX C MTOMOIIBIO AIEKTPOHHBIX
prldivig

119

[TocTpoenue rpagukoB GyHKINHA.
[IpakTnueckas pabora o treme
"HarnsgHoe nmpeacraBieHue pe3yabTaToB
CTaTHUCTUYECKOI 00pabOTKH TaHHBIX B
BHJIE IMarpaMM CpeJICTBaMU pelakTopa
ANEKTPOHHBIX Tabnui"

0.5

120

Jluauu tpenna. Ilpakruueckas padoTa o
teme "[logOop nmuHUYM TpeHaa,
MpOrHo3upoBanue”

0.5

121

[Ton6op mapametpa. [IpakTuueckas padora
1o teme "HucneHHoe perieHue ypaBHEHHU
C TIOMOIIIBIO TI0100pa mapamerpa”

0.5

122

OnTuMu3anus Kak MOUCK HAUTydIIIero
pelieHus B 3aJaHHBIX YCIOBUSX.
[IpakTuueckas padota o reme "Pemienue
3aJ1a4 ONTUMM3AILUHN C IOMOIIBIO
ANIEKTPOHHBIX TabIUI"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpems

[ (G [ VG (N G i —
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128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOoe Bpems 1
132 PesepBHOE Bpems 1
133 PezepBHoe Bpemst 1
134 PesepBHoe Bpemst 1
135 PezepBHoe Bpemst 1
136 PezepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

[TPOTPAMME
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11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpoibie | Hpakriieckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
KonunuectBo napopmanuu 1
ANTOPUTMBI CKATUA TaHHBIX 1
3 Anroput™m Xaddmana 1
[IpakTnueckas pabota no teme "CxaTue
4 JTAHHBIX C TIOMOIIBIO aITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTUS JAHHBIX C TIOTEPSIMH.
6 [IpakTrueckas padota o teme "Cxxarue | 0.5
JTaHHBIX ¢ ToTepsimu (anroputMmel JPEG, '
MP3)"
7 CKopocCTh nepeayu JaHHbIX 1
8 [TomexoycTONYMBBIE KOIbI 1
9 [IpakTuueckas paborta o Treme | |
"[TomexoycroitunBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/ieiictBue. CucteMHslil 3 dekT. |
VYnpasieHue kak HTHPOPMaLMOHHBIN
npouecc. ObpatHas cBsI3b
11 Mojenu 1 MOJIETUPOBAHUE 1
12 I'pader 1
13 Pemenue 3a1a4 ¢ nomoluisio rpagon 1
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14

HepeBbs

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

16 BBIAI'PBILIIHOM CTPATErMu B UTPE C TIOJHOMN
nHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

13 [IpakTnueckas pabora o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTeIeKTa"
dopmanuzanys NOHATHS AITOPUTMA.

19 MamuHa TrrOpHHra Kak yHUBepcaabHas
MOJIeJb BeIunciieHuil. Tesuc Yépua—
TrroprHra
[IpakTrueckas padoTa o Teme

20 "CocraBiieHHE MPOCTON MPOrpaMMBbl TS
MamuHbl Thropunara"

21 Mammna [locta

22 Hopmansnbie anropudmsr MapkoBa
ANropUTMHYECKU Hepa3pelIMble 3aauu.

23 3azada octaHoBa. HEBO3MOXKHOCTE
aBTOMATHYECKOM OTJIaJIKU MTPOrpaMMm

24 CnoXHOCTh BBIYMCIEHUI
[Touck mpocThIX YUCEI B 3aJAHHOM

25 JIMara3oHe ¢ MOMOIIbIO aIrOpuTMa
«pemeto JparocheHar

26 [IpakTnyeckas pabdora o teme "[louck
IIPOCTBIX YKCEN B 33JJaHHOM JHaria3oHe"

7 MHoropasps/IHbl€ LENbIE YNCIIA, 3aJa41

JUTMHHON apu(METHKH
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28

[IpakTuyeckas paboTa 1o Teme
"Peanu3zanus BEIUMCIEHUN C
MHOTOPA3psIHBIMU YKcaamMu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHus ). XAII-TaOIUIIBL.
[Toctpoenne andaBUTHO-4aCTOTHOTO
CIIOBaps IS 33/1aHHOTO TEKCTa

30

[IpakTnueckas paborta o Treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps JUIs 33JJaHHOTO Tekcra'"

31

AHa.]'H/I3 TEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brigenenue mocinegoBaTebHOCTEH IO
mabsony. PerynspHbie BeIpaxeHHs.
YacToTHEIN aHAIHN3

32

[IpakTuueckas padota o teme "Ananus
TEKCTa HAa €CTCCTBEHHOM S3BIKe"

33

Crexn. AHaIN3 MMpaBUJIbHOCTH CKOOOYHOTO
BBIPAXKCHHUA

34

Brruncnenue apupmernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

hopme

35

[IpakTuueckas paborta mo Treme
"Beruncienue apuMeTHIECKOTO
BBIPKEHUS, 3aITUCAHHOTO B OCT(PUKCHON

bopme"

36

Oqepezuzl. Hcnons3oBanue oucpean i
BPCMCHHOT'O XpaHCHUA JaHHBIX

37

[IpakTuyeckas paboTta o Teme
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"Ucnonw3oBanue ouepeau"”

38

[epeBbs. Peannzanus nepesa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. [BOnuHBIE
(bunapnsie) nepeBbs. [locTpoenue nepesa
IUTSL 33JAaHHOTO apH(PMETHIECKOTO
BBIPAKCHUA

39

[IpakTnueckas pabora o Treme
"Ucnonb30BaHue AepEBHEB IS
BBIUMCIICHUS apUPMETHIECKUX
BBIpaKeHUI"

40

PexypcuBHBIC alropuTMBI 00X0/1a JIepeBa.
Hcnonps3oBaHne cTeKa U 04epenu s
00xo0/1a iepeBa

41

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEH JUTS
00xo0/1a iepena

42

AnroputMmsl Ha rpadax. [Toctpoenue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xo0x rpada B rmyobuny. O6xox rpada B
HIUPUHY

44

KonuuecTBo pazinyHbIX ITyTeil MeXAy
BEpIIMHAMH OPUEHTHPOBAHHOTO
alMKJINYecKoro rpada

45

Anroputm JleMKCTpBI.

46

[IpakTnyeckas paboTta o Teme
"BbIunciienue JUIMHBI KpaTyaiIuero myTu



https://aram.uralschool.ru/
mailto:aramschool@mail.ru

MEX]ly BepIiinHaMu rpada (airoputm
HeiixcTper)”

47

Anropurm ®noiina—Y opiiamuia

48

3aiauu, perraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaHU:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTnueckas pabora o Treme
"Bbrunicnenue pekypCcuBHbBIX QyHKIUHN C
MTOMOIIBIO0 TUHAMUYECKOTO
MporpaMMupoBaHus"

50

3amauu, penraemMbie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS:
MOACYET KOJIMYECTBA BAPUAHTOB

51

[IpakTuueckas padota o teme "Iloacuér
KOJIMYECTBA BApPHAHTOB C TIOMOIIIBIO
JTUHAMUYECKOT0 TPOTpaMMUpPOBaHUS "

52

33,[[3‘11/1, pemacMbI€ C IIOMOIIBIO
JUHAMHUYCCKOI'O IIporpaMMHUPOBAaHMs:
3aJa4yy OIITUMHU3allUHN

53

[TonsiTre o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

54

[TonsiTie 06 0OBEKTHO-OPUEHTHPOBAHHOM
MPOrPaMMUPOBAHHUH

55

O0BekTHl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIN3

57

[IpakTuyeckas paboTta o Teme
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"Mcrionb30BaHKie TOTOBBIX KJIIACCOB B
nporpamMme”

Pa3paboTka nmporpaMm Ha OCHOBE

58 00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[TpakTudeckas padota "Pa3paborka

59 MIPOCTOI MPOrpaMMBbl C UCTIOJIb30BAHUEM 1
KJ1accoB"
Wukancynsauus. [Ipaktuueckas pabota no

60 Teme "Pa3paboTka Kitacca, UCIOIb3yIOIIETo 0.5
WHKaICYJSAIHI0"

61 Hacnenosanue. [Tomumopduszm

& [IpakTnueckas paborta o treme 1
"Pa3paboTka nepapxuu Kiaccon'
Cpensbl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nnTepderica
MOJIb30BaTeNs

64 [IpoextupoBanue nnTepderica
MOJIb30BaTeNs

65 Hcnonb30BaHne TOTOBBIX YIPABIIsEMbIX
3JIEMEHTOB JJIsl OCTPOeHus uHTepgeiica
[IpakTuueckast paborta o Treme

66 "Pa3paboTka mporpamMmsl ¢ TpapuIecKuM 1
naTepericom”

67 N3ydeHnne BTOpOro s3bIka
MPOrPaMMUPOBAHHUS

68 N3ydeHnne BTOpOro s3bIka
MPOrPaMMUPOBAHHUS

69 DTanbl KOMIIbIOTEPHO-MATEMAaTHUYECKOTO
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MOJCIUPOBAHUSA

70

JluckpeTruzaius mpu MaTeMaTHYeCKOM
MO/ISTUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoenupoBaHU€e ABUKECHUS

71

[IpakTuyeckas pabora 1o Teme
"MonaenupoBaHue IBIKEHUS"

72

Mo enrpoBaHue OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas paborta o treme
"MopaenupoBaHue OMOJIOTHIECKUX CUCTEM"

0.5

73

MaremaTndecKkre MOJIETH B DKOHOMHKE.
BrruncnuTenbHbIe SKCIEPUMEHTHI €
MOJIEIIMHA

74

BepostHocTHbIe MOfIenu. [IpakTryeckast
pabora o Teme "MmMuTanmoHHoe
MOJIETUPOBAHNUE C MTOMOIIBI0 METO/1a
Mownre-Kapmno"

0.5

75

KommbrotepHoe MoieIMpoBaHue CUCTEM
yIpaBICHUS

76

O06paboTka pe3yapTaTOB KCIIEPUMEHTA

77

Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, coprupoBka 1 GUIbTpAIHS
JAHHBIX. 3aMpOChl HA BRIOOPKY TaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucisiembie
0JIsl B 3a1pocax

79

[Ipaktuyeckas paborta no teme "Pabora c
roToBoit 0a30il 1aHHBIX"

80

MHoroTtabauusble 6a3bl JaHHBIX. THITBI
cBsizel Mex Ay TabnunamMu. BaemHui
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K04, I{emocTHOCTh 6a3bl JaHHBIX

[IpakTuyeckas paboTta 1o Teme

81 "Pa3paboTka MHOTOTAOIUYHOMN Oa3bI
TaHHBIX"

2 3ampockl K MHOTOTaOIUYHBIM 0a3am
JTAHHBIX

23 [IpakTnueckas padbora o teme "3anpocsl K
MHOTOTa0IUYHOM 6a3ze JaHHBIX"

84 S3bIk ynpasienus qaaasiMu SQL
[IpakTnueckas paborta o treme

85 "VrpaBneHue TaHHBIMU C TTOMOIIIBIO S3bIKA
SQL"

26 Hepensunonnsie 6a3pl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNuTepHeT-npunoxeHus
[TonsiTue 0 cepBepHOM M KIIMEHTCKOU

88 4yacTaX cailTa. TeXHOJOTUS «KIMEHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTaTKU

89 OcHogsl si3p1ka HTML

90 [IpakTuueckas pabota no teme "Cosnanue
TEKCTOBOM BEO-CTpaHUIIbI"

91 OcHogsl si3p1ka HTML

92 OcHogsl si3p1ka HTML
IIpaktuyeckas padora no teme "Co3nanue

93 BE0-CTPaHUIIBI, BKIIFOYAIOIIEH
MYJIbTUMEINITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JaHHBIE, BUIE0)"

94 OcHoBBI KackaHBIX Ta0OauI] cTreH (CSS)
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95

[IpakTuyeckas paboTa 1o Teme
"OdopmiteHne CTpaHUIBI C TOMOIIBIO
KacKaJHbIX Ta0muI cTuiein”

96

Cuenapun Ha si3bike JavaScript

97

Cuenapun Ha si3bike JavaScript

98

®opMbl Ha BEO-CTpaHUIIE

99

[IpakTnueckas pabota no teme "O6paboTka
TaHHbIX (popm"

100

Pa3memienue Be6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiyioB Ha CaT

101

Kanpuposanue. McnpaBnenue
nepcnektuBsl. ['ucrorpamma. Koppeknus
YPOBHEM, KOPPEKLIHS IBETA.
OO6ecrBeunBaHKE IBETHBIX N300PaKEHHI

102

Broj m300pakeHut ¢ MICHIOJIb30BaHUEM
pa3IMYHBIX TUPPOBBIX YCTPOUCTB.
[IpakTrueckas padota o Teme "OOpaboTKa
nudpoBbix Gororpadumii”

0.5

103

Peryms. Pabota ¢ ob6nactsamu. OUIbTpBHI.
[IpakTrueckas padota o teme "Peryib
nudpoBbix Gororpadmii"

0.5

104

MHuorocnoiiabie n3o0paxenus. TekcToBbie
ciou. Macka cios. Kananel. Coxpanenue
BBIZICTIEHHOM 00JacTH

105

[IpakTnyeckas paboTta o Teme
"MHorocnoitHble n300paxxeHus"

106

[MoaroTroBka UmIrOCTpaIuii st BeO-CalTOB.
[IpakTuueckast paboTta o Teme

0.5
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" AHUMHpOBaHHBIE N300paKeHU"

Bekropnas rpaduka. Bekropusarnms

107 ) 1
pPacTpOBBIX N300paKeHUN

108 [IpakTtuyeckas padora no teme "BekTopHas |
rpagpuka"

109 [IpuHIMIBI HOCTPOEHUS U PEIAKTUPOBAHUS |
TPEXMEPHBIX MOJEIEN

110 [Ipaktuueckas padota o teme "Co3nanue |
MPOCTBIX TPEXMEPHBIX MOJIenen"

111 Cerounble Mosien. Marepuaiibl 1

12 [IpakTnueckas pabota no teme "CerouHbie 1
mozaenn"

113 MonenpoBaHue UICTOYHUKOB OCBEIICHHUSL. |
Kamepnt

114 [IpakTrueckas padoTa o Teme |
"Pennepunr"

115 AnuTuBHBIE TeXHOJO0THHU (3D-ipUHTEpHI) 1

116 [ToHsiTue 0 BUPTYyaJIbHOM PEATLHOCTU U |
JIOTIOTHEHHOM peanbHOCTH

117 PesepBHOE BpeMst 1

118 Pe3epBHOE BpeMst 1

119 PesepBHOE Bpemst 1

120 PesepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1
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125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpems 1
130 PesepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 Pe3epBHOE BpeMmst 1
134 Pe3epBHOE BpeMmst 1
135 PezepBHoe Bpemst 1
136 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

ITPOTPAMME
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MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonumaHne OCHOBHBIX HPHUHIMIIOB YCTpOMCTBAa M (YHKIHMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWMJIbHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTHM; BlIaZleHHMEe HaBbIKAMHU pabOThl C
OTIEPAallMOHHBIMM CHCTEMaMH U OCHOBHBIMH BHUJAaMH I[POTPaMMHOIO
obecriedeHus JUid  peuieHus y4yeOHbIX 3ajJad [0  BBIOpaHHOM

crenuaIn3alun

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIAX OpraHU3alMU |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETHU3AIWK Pa3JIMYHBIX BHI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOM
nHbopManMy (3amMCh 4YKHCET B TO3WIMOHHOW CHCTEME CUHUCIICHHUS,
JETTUMOCTD TIETIBIX YHCEN, HaX0XKICHHE BCEX MPOCTHIX YMCEN B 33aHHOM
nuamnasoHe; o0paboTka MHOTOPA3PSAHBIX  IEJIBIX  YHCEN;, aHalu3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHne (bYHKI_[I/IOHaJ'II)HI)IC BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPECACTB

cpensl pazpaboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCICHHAIMHU O bazax JaHHbIX, HX CTPYKTYpPC,

CpeacTBax Co3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J'IEICT5IX; HaJIn4uec HpeI[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3IMIHBIX

npoeCCHOHANIBHBIX cepax

1.8

Bnanenue TCOPCTUYCCKHUM allllapaToOM, IO3BOJIAIOMIUM OCYHICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O0 HATYpPaJIbHOTO YHCJIda B PA3JIMYHBIX CUCTECMaX
CUHCIICHHA, BbIIIOJHATH npe06pa30BaHH;1 JOTMYCCKUX BLIpa)KeHHfI,
HCIIOJIb3Ys 3aKOHBI anre6pbl JIOTUKH,; OIPCACIIATH KpaT‘-IafIHIHfI IyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKIY BCpIIMHAMH

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba
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Ymemo

2.1

YMeHne WuCnojb30BaTh KOMIIBIOTCPHO-MATCMATUICCKHUEC MOACIU JIA
aHanm3a 0OBEKTOB M MPOLECCOB: (POpPMYIHpPOBATh LETIh MOACTHUPOBAHUSA,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, MOJYYCHHBIX B XOJ€ MOACIIMPOBAHUA,
OCHUBATbL AJACKBATHOCTHL MOACIU MOACIUPYEMOMY O6’I)CKTy 501041

MPOLECCY; MPEACTABIIATh PE3YIAbTAThl MOJICTUPOBAHUS B HATJISITHOM BHJIE

2.2

YMmenne KinaccHUIMPOBATH OCHOBHBIE 3a/auyd aHajdW3a JIAHHBIX
(mporuo3upoBaHue, Kaccupukanus, KJIacTepu3anus, aHaIn3
OTKJIOHEHUI); TOHUMATh MOCJIEI0BAaTENIbHOCTh PEIIEHUs 3a7ad aHaau3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA Ka4eCcTBa JAHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJEIH, NpeoOpa3oBaHUE JaHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YJIbTATOB

2.3

YMmenue onpenensitb HHGOPMALMOHHBINA 00bEM TEKCTOBBIX, I'paUUECKUX
1 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax TUCKpPETH3alUuu. Y MEHHE
OTIPENeNIATh CPEIHIOI CKOpOCTh Iepeladyd JaHHBIX, OIIEHUBATh
W3MEHEHHE BpEeMEHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaia CBSI3U

24

YMeHue CTpouTh KOJA, OOECleyMBAIOUIMN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnoJib30BaTh MPU PEHICHUHM 3a7ad CBOMCTBA MO3UIIMOHHOM
3alUCH YHCEJl, aJITOPUTMBI TIOCTPOCHHS 3alMCH YHUCIa B TO3UIIMOHHOMN
CHUCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHWEM M TIOCTPOEHHUS YHCIa TI0
CTPOKE, COJIEpJKalllell 3amuch ATOrO0 4YHWCIa B TO3WIMOHHOM CHCTEME
CUMCIICHHSI €  3aJaHHBIM  OCHOBAaHHMEM; yMEHHE  BBITIOJIHSITH

apI/I(bMeTI/ILIeCKI/Ie onepanru B IOSUIUOHHBIX CUCTEMAX CUHUCICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOW  Tabnwuile
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTHMHHOCTH  BBICKA3bIBAHMS,

COACPKaAUICTI0 IEPEMECHHBIC,; PCIIATh HECIIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pelaTh aarOpUTMHUYECKHE 337adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3a1aud MOCTPOEHUS ONTUMAJIBHOIO MYTH MEXIY BEpLIMHAMHU
rpacda, onpeseneHuss KOJIMUECTBa PAa3IMYHBIX MyTeld MEXIy BepIIMHAMU

OPUCHTHPOBAHHOTO AIUKIINICCKOTO rpa(pa)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU AHAJIN3C U IIOCTPOCHUU KOJOB U JIA
MMPEACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIan(eHHﬁ, pu peUHICHUHU 3aJa4
INIOMCKa U COPTUPOBKH; YMCHHC CTPOUTH ACPCBO HUIPBI IO 3aJdaHHOMY
AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBATH BBIMT'PBINIHYIO CTPATCTHIO

UTPBI
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2.9

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJIB30BAHUCM Ta6JII/II_[
TPAaCCUPOBKU; OIPCACIIATH 0e3 UCII0JIb30BaHUS KOMIIBIOTCPa PE3YyJIbTAaThbl
BBIINIOJIHCHHA HCCJIOXKHBIX MPOrpamMm, BKIHOYAKOIINUX IUKIIbI, BETBJICHUA U

noanporpaMmsl, IIpH 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHUE IEMEHTOB MacCHBa, COPTUPOBKA MAacCHBa,
nepebopHbIe aIrOPUTMBL, JABOUYHBIA IOUCK) U TNPUBOAUTH IIPUMEpPHI

HECKOJIbKHX aJITOPUTMOB pa3H01‘/’1 CJIOKHOCTHU IJIA pCHICHUSA OI[HOI71 3aga4u

2.11

BJ'IaI[eHI/Ie YHUBCPCAIBHBIM  A3BIKOM IPOrpaMMHpPOBAaHHA BBICOKOTO
ypoBHs (Ilackans, Python, Java, C++, C#), npencraBieHusiMu 0 6a30BBIX
TUIIAaX JAaHHBIX W CTPYKTYypaxX HAHHBIX; YMCHUC HCIIOJIb30BATH OCHOBHLIC
VIPABIIOIIAE  KOHCTPYKLIUU; yMeHUe OCYILLECTBIIATH a”anus
MPEIIOKEHHOW  MPOrpaMMbl:  ONPEAENsATh  pe3ynbTaThl  pabOThI
oporpaMMbl IIpU 3aJaHHBIX MCXOAHBIX OAHHBIX; OIMPCACIIATH, IIPU KAKHUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJTYUYCHUEC YKa3aHHBIX PE3YJIbTATOB;
BBISIBIISITh JIAHHBIE, KOTOPblE MOTYT MpPHUBECTH K OIIMOKe B pabote
IIPOTrpaMMBEL; bopMynupoBaTh  MPEMJIOKEHUS MO0  YIYYHICHHUIO

MIPOrpaMMHOTO KO/1a

2.12

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nporpaMMupoBanus Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TPEICTaBJICHHE 4YHCIa B BHIC Ha0opa MPOCTHIX
COMHOKUTEIICH; Hax0XkJIECHHE MaKCUMAIbHOW (MHHUMAIBHOW) IHQPHI
HATYPAIBHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUKCIICHHS C OCHOBaHUEM,
He mpeBblmaromuM 10; BbUKCIEHHE OO0OOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCIOBOH TIOCIIEIOBATEILHOCTH (CYMMBEI,
NPOM3BEACHUSI  CPEOHEro  apuPMETHYECKOr0, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JICMEHTOB, KOJHUYECTBA 3JIECMEHTOB, YIOBJICTBOPSIOIINX
3aJJAHHOMY YCIIOBHIO); COPTUPOBKY DJJEMEHTOB MAacCHBa, yMEHHE
UCIIOJIb30BaTh B TPOTpaMMax [aHHBIC pa3jIMYHBIX TUIOB C Y4ETOM
OTPaHUYCHUH Ha JHMAara3oH WX BO3MOXKHBIX 3HAYCHHH, MPUMEHATH IPH
pelIeHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CHHCKH, CIOBAapH, CTEKH, OUEPEIIH,
JIepeBbs); MPUMEHATh CTaHJAPTHHIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; MCIONb30BaTh MpHU
pa3paboTke mporpamMM OUOIMOTEKH MOAMPOTPaMM; YMEHHUE HCIIOIh30BATh

cpeacTBa OTIIAAKU IIPOTrpaMM B CpCAC NMPOrpaMMHUPOBAHUSA

2.13

YMmenue HCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJInu3a,

npeacTaBieHus U oOpabOTKM MaHHBIX (BKJIHOYAsi BBHIOOP ONMTHMAIBLHOTO
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penieHus, moaAdop JIWHUU TPEHIA, PEUICHHWE 3aaad MPOTHO3UPOBAHUS);
YMEHHE WCIO0JIb30BaTh TaOIM4YHBIE (PENSIUOHHBIC) 0a3bl JaHHBIX |

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJIb30BAHUEM  Pa3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHHA;
NOHMMAHHUE BO3MOXHOCTEH LHM(POBBIX CEPBUCOB TIOCYAAPCTBEHHBIX

yciyr, Tu(POBBIX 00pa30BaTEIbHBIX CEPBUCOB
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HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTD

1.1

OcCHOBHbIE TEH/ICHIIUU PA3BUTHSI KOMIIBIOTEPHBIX TeXHOJOTUi. [lapamiensHble
BBIYMCIICHHS. MHOronponeccopHsie cuctemsl. Pacripenenénnsie

BBIYMCIIMTEIIbHBIE CUCTEMBI U 00pa0OTKa OOJIBIITNX TAHHBIX

1.2

[IpyHUMOBI MOCTPOEHUS W anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie mnpotokonbl. Cerb WHrepHer. Appecanuss B cetu HWHTepHer.
[TpoTtoxomnbr crexka TCP/IP. Cuctrema nomennbix uméH. Paznenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACeTeH

1.3

Qaitoas cucrema. Ilouck B daitioBoil cucreme. [IpuHIUNBI pazMenieHUs U

MMEHOBaHUs ¢aiioB B moiroBpeMeHHod mnamstu. [llaGmoHbl ans omucaHus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayun JaHHBIX. 3aBHCHUMOCTH BpEMCHHA nepeaayun oT

nH(}OpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJa CBS3U

1.5

[IudpoBanmne manapix. CumMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [Hudpsr

npoctoit 3amenbl. [ludp Ilesaps. [udp Buwkenepa. Anroputm mmdpoBaHus
RSA

1.6

Koppli, mo3Bosstone oOHapyKUBaTh U UCIIPABIIATH OMIMOKH, BOSHUKAIOIINE PU
nepenade ganHbix. Paccrosiune Xammunra. KogupoBanue ¢ moBTopeHueM OUTOB.

Konapr Xommunra

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

HBOH“IHOG KOOWpOBaHHUC. PaBHOMepHBIe u HEPAaBHOMEPHEIC KOJBI.
HCKO,Z[I/IpOBaHI/Ie COO6HICHHI>'I, 3alMMCAHHBIX C ITOMOINBIO HEPABHOMEPHBIX KOJOB.
Ycnosue daHo. HOCTpO@HI/IC OJHO3HAYHO JACKOANPYEMbBIX KOAOB C IIOMOIIBIO

JepeBa

2.2

Teopernueckue nOAX0Abl K OLEHKE KoymdyecTBa HH(popManuu. EguHUIEI
U3MEpeHusi KojauuecTBa HHGpopManuu. AJQpaBUTHBIM MHOAXOA K OLIEHKE
KoindyectBa MH(opManuu. 3akoH aJAMTUBHOCTH HH(opmanuu. Dopmyna

Xapriu. Uapopmanus u BepositHocTh. Popmyna lllenHona

2.3

CucTteMBbl CYHCIICHUS. PaBBépHYTaH 3alluCh I1CJIbIX H ,Z[pO6HLIX YucclI B
MO3UIMOHHOM CHCTEME CUMCIICHHS. CsoiicTBa MO3UIIMOHHOM 3allCH YHCHA:
KOJIMYCCTBO I_[I/I(bp B 3aIlMCH, IIpU3HAK ACJIMMOCTU YHUCJIa Ha OCHOBAHUC CUCTCMBI
CUHCJICHUA. AJ'IFOpI/ITM NnepeBoJa nejoro 4yuciia u3 P-uuHO# cucteMsbl CUMCICHUS

B JCCATUYHYIO. AJ'IFOpI/ITM nepeBoia KoHeyHOM P-uuHOi I[pO6I/I B JCCATUYHYIO.
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AJNTOpUTM MEpeBOJia LEJIOTr0 YHuciaa U3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOM necaTUyHOM apobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAUATEPUYHAS] CUCTEMBI CUMCIICHHS, CBSA3b MEXIY HUMMU.

ApupmeTrrueckue onepaniy B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS
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Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO -ACCATHUYHAas CUCTEMA

CUHCJICHUA

2.5

Komuposanue texctos. Koguposka ASCII. OnHoOaliTHbIe KOaupoBku. CTaHaapt
UNICODE. Komupoka UTF-8. Ompenenenne wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOILEHUI

2.6

Koauposanue nzobpaxennii. OnieHka HHGOPMAMOHHOTO 00bEMa rpapuuecKux
JAHHBIX MPH 33JaHHBIX Pa3peUICHUH U TIIyOMHEe KOAUpOBaHUs 1LiBeTa. L[BeToBbIE
mozenu. KonupoBanue 3Byka. OneHka HMH(OPMaMOHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX MPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U Pa3pAAHOCTH KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsTue Bbicka3biBaHus. Bbicka3biBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpBI CyllIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BBIPaKEHUS.
Jlormueckue ToxecTBa. Jlornyeckue onepanuy U onepay HaJ MHOKECTBaMH.
3akoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE MPeoOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHU .

Jlormueckre (YyHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
(YHKIMHI OT KOJIMYECTBA apIryMEHTOB.

Kanonundeckue hopMbl JOTHIECKUX BBIPAKCHUN

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckue dJeMEHTH B cocTraBe Kommblotepa. Tpurrep. Cymmarop.
Muoropaspsausiii cymmatop. [locTpoenne cxem Ha JIOTUYECKUX DJIEMEHTax IO
3aJJaHHOMY JIOTMYECKOMY BBIPQKCHHIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJACIUPOBAHUA. A,I[eKBaTHOCTL MOACIIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/a4.
Hpe,Z[CTaBJ'ICHI/Ie PE3YyJIbTaTOB MOACIINPOBAHUA B BU/JIC, y,[[O6HOM JJI1 BOCIIPpUATHUA

yenoBekoM. ['padudeckoe npeacTaBieHrne JaHHBIX (CXeMbI, TaONUIIbI, TpaduKH).

2.11

[IpencraBnenne uenblX YUCEN B NaMATH KoMmmbiorepa. OrpaHUYe€HHOCTh
JIMara3oHa 4Yucel IpU OrpaHUYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHOM ceTKU. be33HakoBbIe U 3HAKOBBIE TaHHBIC. 3HAKOBBINA OUT. JIBOMYHBII
JOTIOJTHUTEBHBINA KOJI OTPULIATENIbHBIX YUCET.

[ToOutoBbie normueckue omnepauuu. Jloruueckuif, apudmerndyeckuii u

nuknudecknit cnuru. llludpoBanne ¢ TOMOIIBI0 TMOOUTOBOW oOmepanuu
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«uckimouaromee UJI»

2.12

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MAMSTH KOMIIbIOTEpA. 3HAYalasi 4acTh
U TOpANOK uMcna. Jluama3oH 3HAa4eHUH BelIeCTBEHHBIX uwucenl. [IpoGiemsl
XpaHEHMs BEIIECTBEHHBIX 4YHUCEN, CBA3AHHBIE C OrPAaHUYCHUEM KOJUYECTBA
pa3pAnoB. BrinmonHeHue onepanuii ¢ BELIECTBEHHBIMU YHCIAMH, HAKOILJICHUE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padppr. OcnoBuble TOHATHS. Buapl rpados. Onmcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MAaTpHUI, CIUCKOB CMEXKHOCTH. Pemienue
AITOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHUE
ONTUMAIIFHOTO MYTH MEXAYy BepIIMHAMHU rpada, OmperelieHne KOJIMYecTBa

Pa3IMIHBIX HYTCI\/JI MCXKAY BCPHIMHAMHU OPHCHTUPOBAHHOI'O aAMUKIMYCCKOIO

rpaca)

2.14

HepeBrsa. bunapuoe nepeBo. JlepeBbst moucka. CrnocoObl 00xoma aepeBa.
[IpencraBienue apugmMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonb3oBaHue

rpadoB 1 1epeBbEB MPU ONMCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOILIET0 MUpa

2.15

JluckpeTHbIe UTPphI IBYX UTPOKOB ¢ ToJiHOM mHpopmarueit. [loctpoenne nepesa
nepebopa BapUaHTOB, OIHKCAHUE CTpPATeTMH Wrpbl B TaOnuyHOW (dopme.

Boiurpeliiiabie 1 TPOUTPHIIIHBIE TO3UIUU. BRIUTpHINIHBIE CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOTO  WHTEUIEKTa.  MneHTudukamus W TMOWCK
n300pakeHUH, pacro3HaBaHue Jull. Vcnoib30BaHME METOJ0B MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJaromuXx cuctemMax. Mcnonp3oBaHue METOJI0B NCKYCCTBEHHOTO

WHTEJUIEKTa B poboToTexuuke. MiaTepuer Bemeid. Heliponnsie cetn

AJNTOpPUTMBI M IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/BaI_[I/If[ IOHATHA aJIOPUTMA. Mammaa TBIOpI/IHFa KaK YHHUBCpCAJIbHas

MOJCIb BBIYHCIICHHUI

3.2

OneHka CIOKHOCTH BBIYHCIICHHA. Bpemss paboTel 1 00BEM HCIOIB3yeMOM
naMaTH, HMX 3aBUCUMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OneHka
ACUMITOTUYECKOW CII0)KHOCTH alNTOPUTMOB. AJITOPUTMBI TOJTUHOMHUATIHHON
cnoxHoctu. Ilepebopubie anroput™mbl. [IpumMepsl pa3nUUYHBIX aITOPUTMOB

peIICHUA OJTHOM 3aauu, KOTOPbIC UMCIOT PA3JIMYHYHO CJIOKHOCTDb

33

OHpe,Z[CJ'ICHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTGﬁH.IHX AJIrOpuTMOB
YIIpaBJICHUA HCHOJHUTCIAMHU U BBIYHUCIUTCIIBHBIX aJITOPHUTMOB. OnpeﬂeneHI/Ie

HCXOOHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKET NAThb Tpe6yeMLIfI pe3yiabTar

34

AHrOpI/ITMLI O6pa6OTKI/I HATYpaJIbHBIX YHCCJI, 3allMCAHHBIX B IMO3UI[MOHHBIX
CUCTCMAaX CYHCICHHUA: pa36I/ICHI/Ie 3aliMCn  4YucCjia Ha OTACIIbHBIC I_[I/I(I)pLI,
HaxOXXJACHUC CYMMBI U MPOU3BCACHUSA I_II/I(I)p, HaxO0XXIECHHE MaKCHUMalIbHOM

(MMHUMANBHOM) 1M (PBHI.
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[IpencraBnenue umcia B BuAe HaOOpa MPOCTHIX COMHOXKHUTENECH. AITOPUTM
OBICTPOTO BO3BE/ICHUS B CTEMEHb. [IOMCK IPOCTHIX YKCEN B 33IAaHHOM JIHAIa30He

C MOMOIIIBIO AITOPUTMA «pereTo DpaTocheHay

3.5

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

Azpik nporpammupoBanust (Ilackans, Python, Java, C++, C#). Tumbsl naHHBIX:
LIEJIOYHNCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIEC, JOrudeckue. BerBieHus.
Cnoxwusie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitnax. TekcToBbie U IBOMYHBIC (ailIIbL.
QailnoBbie nepeMeHHble ((ainoBble ykazaTenu). Urenue u3 Qaiina. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agaun. [loanporpaMmel (Ipoueaypbl U GyHKIINN).

Wcnonb3oBanue cTaHAapTHON OMOIMOTEKHU A3bIKA IPOIPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkiuu. Vcnonb3oBaHue cTeka Ajs

opraHusalivi pEKYpCHBHBIX BBI3OBOB

3.8

Uucnennsle MeroAbl. TouHOoe M NpUOMIKEHHOE pelieHus 3agaud. YucieHHoe
pelleHre YpaBHEHMH C TNOMOIIbIO Mojadopa mapaMerpa. UYuCIeHHblE METOJbl
pelleHusl YpaBHEHUH: MeToj T1epebopa, METOJ IOJIOBUHHOTO JIETECHHUS.
[TpubmmkEHHOE BBIUYMCIICHUE JUTMH KPUBBIX. Bhruncienue miomaneid Guryp c
MOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJILHUKOB, METOJ Tpareruii).
ITouck ™makcumyma (MHUHHUMYMa) GYHKIIUA OJHOW TIEPEMEHHOW METOJIOM

ITOJIOBUHHOTI'O OCJICHUS

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKIMM  s3BIKa
IPOTPaMMHUPOBaHUS JIIsl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOdOTKH
CHUMBOJIBHBIX CTpPOK: TMOJICYET KOJMYECTBA TOSBICHUWA CHMBOJIA B CTpOKE,
pa3OueHue CTPOKH Ha CJIOBa IO TMPOOECIBHBIM CHMBOJIAM, TOUCK MOJCTPOKH
BHYTPU JAHHOW CTPOKH, 3aMEHa HAWJCHHOH IOJCTPOKU Ha JPYTYIO CTPOKY.
I'eneparusi Bcex CIOB B HEKOTOPOM aj(aBHUTE, yIOBICTBOPSIONIMX 3aJaHHBIM

OI'paHHYCHUSM. Hpeo6pa30BaHHe quciia B CUMBOJIBHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M HOCJHEIOBATENBHOCTH  4ucell. BblunmciaeHue  000OIIEHHBIX
XapaKTepUCTUK 3JEMEHTOB MAacCHUBa WM YHUCIOBOW IOCIEI0BATEIbHOCTH
(cymMMBlI, TpPOU3BEICHMS, CPEOHEro apu(METHYECKOro, MHHHUMAJIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJMYECTBA IEMEHTOB, YIOBJIETBOPSIOLINX
3aJaHHOMY YCIIOBUIO). JIMHEHHBIM NOUCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.
ANrOopuUTMBI PabOTBl C 3JIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHpOBKAa OJHOMEpPHOro MaccuBa. [IpocTbie MeTOABI COPTHPOBKHU
(Merton my3bIpbKa, MeTOJ BblOOpa, copTupoBka BcTaBkamu). CopTHpoBKa
ciusinueM. beictpas coptupoBka maccuBa (anroput™m QuickSort). JIBOMYHBIHM

TIOUCK B OTCOPTHUPOBAHHOM MACCHBC
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3.11

JlBymepHBIE MacCHBBI (MaTpHLbl). ANTOPUTMBI 00paOOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCJIOBOIO MAacCuBa IO 33JaHHBIM
IIpaBUJIaM, TOUCK 3JIEMEHTa B JIBYMEPHOM MAacCUBE, BBIYHMCIEHUE MaKCHUMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBAa, IEPECTAHOBKA CTPOK U

CTOJIOIOB JBYyMEPHOTO MacCHBa

3.12

CnoBapu  (acconuaTMBHBIE  MAacCHUBBI,  OTOOpakeHHs).  XdII-TaOJUIIBL

HOCTpOGHI/Ie aJI(i)aBI/ITHO-LIaCTOTHOFO CJIOBaps IJI 3aJaHHOT'O TCKCTa

3.13

Crexku. AmnHanmu3 NpPaBUIBHOCTH CKOOOYHOTO BBIpaXEeHMs. Bbruncienue
apu(pPMETUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Mcnonb30Banue ouepeu A1l BpEMEHHOTO XpaHEHUs! TaHHBIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHMe MHMHHMAIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo Pa3IIMYHBIX
MyTel MeXIy BEpIIMHAMU OPUEHTHPOBAHHOTO allMKJINYECKOTo rpada. AIropurm

Jenkerpel

3.15

HepeBps. Peanmmsanus gepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa A 3alaHHOTO apUPMETHUYECKOTO
BbIpakeHus. PexypcuBHbIe anropuTMbl 00xoja nepeBa. Mcnonb3oBaHue creka u

odepeau a1 00xoa iepeBa

3.16

JluHamuueckoe mMporpaMMUpPOBaHKE KaK METOJI pelleHus 3a/ad C COXpaHEHHEM
MIPOMEXYTOUHBIX Pe3ylIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA

BAapHUaHTOB, 3aJJa4r OIITUMHU3alluN

3.17

[Tonsitne 06 0OBEKTHO-OPUEHTHPOBAHHOM THporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeToAbl 00beKTOB. OOBEKTHO-OPUECHTHPOBAHHBINA aHAU3.
Pa3paboTtka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOIXO0/A.

I/IHKaHCYHﬂHI/Iﬂ, HacJI€JOBaHUC, HOJ'II/IMop(l)I/ISM

HNudopmanrioHHbie TEXHOIOTHH

4.1

Ananu3 naHHbIX. OCHOBHBIE 3a/layd aHaNIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KIaccuuKaus, KiacTepu3anus, aHaiau3 oTkiIoHeHwid. [locnemoBarenbHOCTH
pellieHus 3a/a4 aHaiKu3a JAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHCTKA U OIICHKA
KayecTBa JaHHBIX, BBIOOp U (WMIM) TOCTPOSHHUE MOJENH, Mpeodpa3oBaHUe
JTAHHBIX, BU3YyalIM3allMs TaHHBIX, MHTEpIpeTanus pe3ynbratoB. [IporpammHbie
cpenctBa W VIHTepHET-CepBUCHI UIsl OOpaOOTKM W TPEACTaBICHHS JIaHHBIX.

Bonpimme ganneie. MammaHoe o0y4yeHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONMUIl. BeluMclieHHe CyMMBI,
cpemHero  apuMETHUecKoro, HaubOonbliero (HAMMEHbBIIEro)  3HAYCHHS

Juara3oHa. BrluncieHue KOB(I)(I)I/ILII/ICHTa KOoppCisiiun AOBYX PpsAAOB JaHHBIX.
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[TocTpoenue croynOuaThIX, JTUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpaduxoB ¢yakuii. [logbop MMHUYU TpeHa, pElIeHHe 3a1a4 MPOTHO3UPOBAHUS.

Pemenne 3aa4 ONITUMH3aluU C IOMOIIBIO 3JICKTPOHHBIX TaGJII/II_[

4.3

I[I/ICerTI/I?:aIII/If[ npun MaTeMaTNu4YCcCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABWKEHHS. MojenupoBaHue OHOJOTHYECKUX
CUCTEM. Maremarudeckue MO JCIn B 3KOHOMUKE. Briaucnurenbusie
AKCIIEPUMEHTHI ¢ MojemsiMu. OO0paboTka pe3yinbTaTOB SKCIEpUMEHTa. MeTon
HaMMCHBIINX KBaApaToOB. OHCHKa YUCJIOBBIX IMAapaMETpPOB MOACIUPYEMBIX
00BEKTOB M TpOIleCCOB. BoccTaHOBICHHWE 3aBHCHMOCTEH 10 pe3yiabTaTam

JKCIIEPUMEHTA

4.4

BeposatHOocTHBIE MO/JIETIN. Mertonas! Mownre-Kapuo. NmMurannonHoe

MoenupoBanue. CHUCTEMBI MAaCCOBOTO 0OCITyKUBaHUS

4.5

Tabmuunble (pensauroHHbIe) 0a3bl JaHHBIX. Ta0nuila — mpeIcTaBIeHue CBEACHHI
00 oaHoTHIHBEIX 00BekTax. Ilone, 3amuceh. Kimrou tabmunel. Pabora ¢ rotoBoit
6a3oil gaHHbIX. 3anoyiHeHHe 0a3bl JaHHBIX. lonck, copTUpoBKa U (UIBTpPAIUL
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnuvable 0a3bl JaHHBIX. THIBI CBsi3ed MeXay Tabnuiamu. BuenrHuit

kirod. [emocTHOCTH 0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TekctoBbiii mporeccop. CpeacTtBa TMMOMCKAa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHUE.
[IpaBuna 1UTUPOBAHUS HWCTOYHHKOB W OdGopMIIeHUS OuOIHOrpaduIecKux

CCBIJIIOK
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

¢ lndpopmaruka, 10 xmacc/ bocosa JILJL, BocoBa A.}O., OO0mecTBo C OrpaHUYEHHON
otBeTcTBEHHOCTHI0 «BMIHOM». JIabopaTtopus 3nanuii; AkuronepHoe oouiecTBo «31arenbcTBo
«IIpocsemeHue».

e lndopmaruka, 11 xmacc/ bocosa JILJL, BocoBa A.}O., OO0mecTBo C OrpaHUYEeHHON
otBeTcTBEHHOCThI0 «BMIHOMY. JIabopaTtopus 3nanuii; AkuronepHoe oouiectBo «M31arenbcTBo
«IIpocsemenuey.

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Meroandeckue peKoMeH Ay 0 MMPOBEACHUI0 ypokoB nHpopmatuku B 10 kimacce. Yacts 1.
Meroandeckue peKoOMeHIaIuu TI0 MPoBeAeHUI0 ypokoB nHpopmaTuku B 10 kmacce. Yacts 2.
Metonyeckre peKoMeHAaluy Mo MPOBeIeHUI0 ypokoB nHGopmaTuku B 11 kimacce. Yacts 1.

Metouyeckre peKoMeHAaluy Mo MPOBeIeHUI0 ypokoB nHGopmaTuku B 11 kiacce. Yacts 2.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

m.edsoo.ru, ®I'uc Mos mkona, L{OI1, [IOP, Chepym
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