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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUW K pe3ysbTaTam
OCBOCHHUS OCHOBHOM  0Opa30BaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHol padoueit
pPOrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHoOpmMaTHKe [Ma€T MNpPEACTaBICHUE O UeIIX, OoOen
CTpaTerud OOYYCHHs, BOCIHTAaHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEJCTBAMHU
yuebHoro mpeamera «MHbopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBAET
o0s13aTepHOe peIMEeTHOE CoJIepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBAHHUE IO pasJeiaM U TeMaM Kypca, ONpeeNsieT paclpeieliCHHe ero
no kiaccaM (rogaMm u3ydeHwus ), Ja€T MPUMEPHOE pacrpeenieHre Y4eOHbIX 9acoB
0 TEMaTHYeCKHMM pa3ielaM Kypca H  PEKOMEHJyeMyr (IIpHUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  M3Y4YCHHS €  Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIIPEMETHBIX ~ CBSI3¢H, JIOTUKKM  y4eOHOro  Tporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma o uH@GOpMaTUKE ONpeAesieT KOJINYECTBEHHbIE U KaUECTBEHHbIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia JUisl KaKIoro rofa U3y4eHusl, B TOM YHCIe
U1 COAEPkKATEIbHOIO HAIMOJIHEHUS Pa3HOTO BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu oOyuatrommxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJapcTBEHHON UTOroBoi atrecranun). [Iporpamma no nadopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMMmM U Y4E€OHHKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpenHem obiieM oOpa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOXKHOCTHU aBTOMAaTU3allUU UH(POPMAIIMOHHBIX
MIPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE ~ 00JaCTM  NpUMEHEHUs  WMH(POPMATUKU, TMPEXKIE  BCEro
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIPABIECHNUE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMAIMOHHOMN
JesITebHOCTH.

Kypc mnpopmatuku 1ist ypoBHS CpelHEro ooiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEpPBHIBHON MMOATOTOBKM OOYyYaromuxcs B 00JacTH
uHPOPMATHKU U HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero o0pa3oBaHUsS U
ONMBIT  TIOCTOSIHHOTO  MPUMEHEHHs  WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEpPIpETalnio U 00oO0IIeHne
3TOTO OTIBITA.



PesynbTaThl  yrayONEHHOTO  YpPOBHS U3y4YeHUs ydeOHOro mpeaMera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocjieaywmeil mpopecCuoOHaNbHONW JIESITEIbHOCTH KaKk B paMKax JaHHOMU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsx. OHU BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIOUEBBIMU TOHSTHSAMU W 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCSI JaHHAs MpeaAMeTHas O0O0JacTh, Paclo3HABaHUE COOTBETCTBYIOUIUX WM
MIPU3HAKOB M B3aUMOCBS3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IUUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMoil MpeIMeTHOI 00nacTu;

yMEHUE pelllaTh THUIIOBbIE TNPAKTUYECKHE U TEOPETUYECKHUE 3aJlauu,
XapaKTEepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapus JaHHOU
peAMETHOM 00J1acTH;

HaJM4Me TPEJCTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuHr (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SIX CO CMEXHBIMH 00JIACTSIMU
3HaHUMU.

B pamkax yrinyO0n€HHOro ypoBHS M3ydeHHs] HHGHOPMATUKH OOECIeurnBaeTCs
IieJICHaIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCsl K MPOJIODKEHUI0 00pa3oBaHUs B
opraHuzanusax  npodecCuoHaNbHOTO  O0pa3oBaHUS MO  CIEHHAIBHOCTSM,
HETMOCPEACTBEHHO CBSI3aHHBIM ¢ IUQPOBBIMH  TEXHOJOTHSIMU, TaKUM Kak
mporpaMMHas WHXKEHepus, WHPOpMAIlMOHHAsE 0e30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOWIIbHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalllMHHOE O0Oy4YeHHe, TMPOMBINIJICHHBIH WHTEPHET BEIICH, WMCKYCCTBEHHBIM
UHTEIJIEKT, TEXHOJOTUU OECHpOBOJHON CBS3M, pPOOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTMH, CHUCTEMbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHas 1enb wW3ydeHus ydeOHoro mpeamera «MHpOpMaTHKa» Ha
yrayOoJIEHHOM ypOBHE CpeIHero oOmero oOpa3oBaHHs — oOOecleueHHe
JanbHEHUIero pa3BUTHS WHGOPMAIIMOHHBIX KOMIIETEHIIMI O00ydYaroIerocs, ero
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTaIOlIE KOHKYPEHIIMM Ha pbhIHKE TpyAa. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHs, OCHOBAHHOTO HAa IOHUMAHUU POJH
uHQOpMaATHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUN B
COBPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBITUICHHUS,

c(hOpMHUPOBAHHOCTh YMEHUW pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
00001aTh HHPOPMAIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, IMOHUMAHUE COLMAIBHOTO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, KOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUIMHCKOr0O U (PU3UMOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH()POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEW, BOBICUEHHBIX B CO3/IAHUE U MCIIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(HOpMAIIHH;

CO37laHUE YCIIOBUW MJI Pa3BUTHUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENbCKON M TBOPYECKOM AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu yueOHoro mpeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpe
TEMAaTUYECKUX pa3aea.

Paznen «Illu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(GPOBOrO0  OKPY>KEHHUS, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, paboTe B
cetu HMHTEpHET W HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbBI HHGOPMATHKM» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBAaHHS WHGOpMAIINH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JIOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSL.

Pazgen «AaropurmMbl M NPOrpaMMHpPOBAHME) HAIPABICH HAa Pa3BUTHE
ANTOPUTMHUYECKOTO MBIIIUICHHUS, pa3pa00TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMupoBaHNE HABBIKOB peaU3allMM MPOTPAMM Ha SI3bIKaX MPOTPAMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUsT WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 33Ja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX M DJIEKTPOHHBIX TAONHI] IS pElIeHUS
MIPUKJIAIHBIX 3a]1a4.

B npusenéunom nanee coaepxxanuu yueOHoro mpeamera «MHpopmaTukar
KYPCHUBOM  BBIJICJICHBI  JIOTIOJHUTENBHBIE TEMbI, KOTOpPbIE HE BXOASAT B
00s13aTeNbHYI0 IPOrpaMmMy O00yUYEHHsI, HO MOTYT OBITh MPEATIOKEHBI ISl U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CLIOCOOHBIM 00yYarOIIUMCH.

YrnyOonéHHblii  ypoBeHb W3y4YeHHS WHOOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpO(WIs, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
nHpOopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3Y4YCHHUS
nHpopMaThKU 0OecreynBaeT: MOArOTOBKY OOyYarolU[MXCsl, OPUCHTUPOBAHHBIX Ha



CIEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHH U WHXKEHEPHBIC
CIEUUANIBHOCTH, Yy4YacTHE B MPOEKTHOM M HCCIEOBATENbCKON NIEeSITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIPABJICHUSIMU OTpaciu HUHPOPMAIUOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHUM, TOATOTOBKY K YYaCTHIO B OJIUMITHAJAX U cllaue
Enunoro rocynapcTBeHHOro sK3aMeHa o uHPpOopMaTHKe.

[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 nHpopMaTuku — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Hezienmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH O€30MACHOCTM M TUTHEHBI TMpu paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, IMOCTOSIHHAsT W JOJTOBpeMeHHas mnamsaTb. OOMEH JaHHBIMU C
noMouipio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TEHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHUH.
[TapannenbHbie BBIYUCIICHUSL. MHoromnpouneccopHbie CHUCTEMBI.
CynepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONBIINX JaHHBIX. MOOWIBHBIE HHM(PPOBBIE YCTPOMCTBA W UX pPOJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Buibl
IpOrpaMMHOr0 oOecnedyeHus: U MX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpocTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnieueHue. OnepallOHHBIE CUCTEMBL. Y THIIUTHI.
HpaiiBepbpl  ycTporcTB. HHCTaIsiuust W JIEUMHCTAUISALMUSA ~ MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cuCTeMbl. [IpUHIUIIBI pa3MelieHuss U WMEHOBaHUsS (ailioB B
noyiroBpeMeHHou namsaTtu. 111aGmoHs! a1 onucanus Tpynn (haiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MPOrpaMMHOTO 0OeCTICUeHUS
u  1mudpoBbIXx pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe U HEKOMMEPUYECKOE UCIOJIb30BAHUE MTPOTrPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNIbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE HCIIOJIb30BAHUE
MPOrpPaMMHOTO O0ecTiedeH s U IUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoibl. Cets MHTEepHET. Afpecanus B cetn MuTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momomiblo Macok nonacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuusi CBs3U € y310M ceTd. OmnpeneneHue mapuipyra JBHKECHHS
MTAKETOB.

Buner  nmestenbHoctm B cetm HMuaTtepHer. CepBucel  MHTepHerta.
I'eonndopmanmonnbie cucTemMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOWJBHBIX Tene(dOHOB, OMNPEACIICHUE 3arpy>KeHHOCTHU
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpPBUCHI U yciyrd. ColuaibHble CETH —
OopraHu3aius KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: TpaBWia TOBeAcHUsS B KuOepmpoctpanctBe. [IpobiemMa mnoaauHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCMOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
unpopmanm U uHGOpMarmoHHOM  Oe3zomacHoctu. CpencTBa  3allUThHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHQOpMalIMOHHBIX cucTeMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uaeHIIMaTbHONH MH(OPMALUK, XPAaHAIIECHCS Ha MEPCOHATBLHOM KOMIIBIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObI
O00pbObI ¢ HUM. AHTUBHPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXvBa
uHdopmanuu. PezepBHoe konuporanue. [laponpHas 3ammTa apxvsa.

[MIudporanue nanHbIX. CUMMETPUYHBIE U HECUMMETPUYHBIC MIUQPHI.
Mudpsr npoctori 3amenbl. [lludp Iezaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnveckne 0CHOBbI HH(POPMATHKH

Nudopmarnus, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W AUCKpETHBIE BEJIWYMHBI W curHajael. HeoOxoaumocTsb
TUCKpeTH3anuu MHGOpMaIUK, NPEIHA3HAYCHHOW [JIs XpaHEHHs, Nepeladd Hu
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBouyHoe  KoAMpOBaHWE. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uaMepenus konudecTBa nHpopmaruu. AndaBUTHBIN TOIXO0 K
OLICHKE KOJInYeCTBa MH(OPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHusi. CBOIICTBa MO3UIIMOHHOW 3alyCH YHUCHA!
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YUCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AITOPUTM NIEPEBOJA LIETOT0 Yncia U3 P-MuHON CUCTEMBI CUUCIIECHUS B
NECITUYHYIO0. AJTOPUTM TMepeBoJa KOHEYHOM P-muHOW ApoOu B JECATUUYHYIO.
AJITOpUTM TIEpeBOAa LEJIOr0 YHCia U3 ACCATUYHOW CHCTEMBbI CUHMCICHHUS B P-
nunyto. IlepeBony koHewHOUW gecsatuuHOM Jpobu B P-uunyr. JIBouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXKIY HUMHU.



ApudmMeTnyeckrue omnepanuyd B MO3UIHUOHHBIX CHCTEMax CUHUCICHUS. TpoudHas
YPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-AECITUYHASI CUCTEMA CUUCIICHUSL.

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

KomupoBanne  u3oOpaxenuid. OueHka  uHGOpPMAUMOHHOrO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHud U IITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie MOnenu. BektopHoe koaupoBanue. @opmartbl rpaduueckux (ansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Onenka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALMU U PA3PSITHOCTA KOAUPOBAHMUSL.

Anrebpa noruku. IloHsTtre BbICKa3biBaHUS. BpickaszpiBaTeNbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOnUIBI UCTUHHOCTH. Jlornueckuwe BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTenbCTBO JIOTHYECKUX TOXIECTB C IOMOIUIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI aiareOpbl JIOTUKW. ODKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpakxeHn . Jlornuyeckre ypaBHEHUSI U CUCTEMbl YPABHEHUA.

Jlorndeckue (QyHKIUU. 3aBUCUMOCTH KOJMYECTBA BO3MOKHBIX JIOTHYECKUX
(GyHKIIUH OT KOJIMYecTBa apryMeHToB. [loHbIe cCTeMBbl JTIOTHYECKUX (PYHKITUH.

Kanonnueckue  Qopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajbHble (OPMBI, QITOPUTMBI HX
MOCTPOCHMSI IO TAa0JINIIE UCTUHHOCTH.

Jlornueckue »>IeMEHTBI B cOocTaBe KommbikoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAQXKEHUIO. 3aluCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B NaMSITH KoMmmbiloTepa. OrpaHHYeHHOCTb
IUana3oHa 4YuCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
paspsHoON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIMI
JOTIOJTHUTEIbHBIM KOJI OTPULATEIIBHBIX YHUCET.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUECKUN U
nukandeckud  capurd.  [lludpoBanue ¢ mMOMOIIBIO TMOOUTOBOM  OmepaIuu
«wuckiovaroniee M.

[IpencraBneHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Havamias
4acTh W MOPSAJ0K yucia. Jluama3oH 3Ha4Y€HWM BelIECTBEHHBIX uncen. [IpobiaemMbl
XpAaHEHHS] BEIIECTBCHHBIX YHCEJN, CBSA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeIlosHEHUE onepauuii ¢ BEUIECTBEHHBIMH YHCIIAMHU, HAKOIUICHUE
OIK1OOK NpH BBIUYUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HWCIOJHUTEIIMU U BBIYMCIUTENBHBIX alroputMmoB. OrmnpeaeneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITCOPUTM MOXKET JaTh TPeOYyEeMbIil pe3yJIbTarT.

Oranbl pelleHus 3aJad Ha Kommbrorepe. MHCTpyMEHTalIbHBIE CpENCTBA:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMmm. BupTtyanbHble MallluHBI.

WurterpupoBanHas cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX Ta0mui. Otnagounbiii BbiBoA. I[lomarosoe
BBIMOJTHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEpEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LEJIOYNCIICHHbIEC, BEIIECTBEHHBbIE, CUMBOJIbHBIE, JIOTMYECKHE. BeTBiieHUs.
Cnoxnpie ycnoBus. Ilukimer ¢ ycioBuem. [lUkiabl 1O HEpPEMEHHOM.
B3anMmo3aMeHI€eMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LMKJIA.
CocraBiieHME IUKIA C HUCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIoOKyMeHTHpOBaHUE IpOrpamM. Hcnons3oBanue KOMMEHTapHEB.
[loaroToBka onucaHus MPOrpaMMbl U HHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHMCJIECHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHbie UUDpHI,
HaXO0XJCHHE CYMMbl M Tpou3BeAeHUS 1Udp, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHOM) U PPHI.

HaxoxneHnue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Auanas3oHe. [IpeacrtaBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAMUXCcS B (aiax. TekcToBble U JBOMYHBIC (aMIIbI.
daitnoBeie miepemeHHbIe ((PaitnoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pa36uenue 3amaun Ha moa3anauu. [Togmporpammel (TiporieAypsl U GYHKIIHH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE NpoOLEAypHl |
¢ynkuuu. Mcnonp30BaHue cTeKa AJIsl OpraHU3aluy PEKyPCUBHBIX BBI30BOB.

Hcnonp3oBanue CTaHOAPTHOW OWMONMOTEKH s3bIKAa IPOrPAMMHUPOBAHMSL.
[lonkmnrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS IPOrPaAMM.

YucnenHble Meronbl. TouHoe W NpUOMMKEHHOE pElIeHUs 3aJayd.
YuclieHHbIE METObI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO MOJOBUHHOIO
nenenus. [IpuOnmx€HHOE BBIYKMCIEHHWE [JIMH KPUBBIX. Bplumcienue moniaaei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



tpaneuuii). Ilouck makcumyma (MHUHMMYMa) QYHKOUHM OJHOW NEPEMEHHOU
METO/IOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKA
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBA MO MPOOETBHBIM CHUMBOJAM, IOUCK TOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKHA HA APYI'YIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpanuueHusiM. [IpeobpazoBanue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4HceNl. Bpruncienne 0000MEHHBIX
XapaKTepUCTUK AIIEMEHTOB MacCHBa MJIM YHMCIOBOU MOCIIEIOBATENIBHOCTU (CYMMBI,
POU3BEICHHS, CPEJHEr0 apU(PMETUYECKOTO, MUHUMAIBHOIO U MaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MACCHUBE.

CoptupoBka ogHOMepHOTo MaccuBa. [IpocTeie METOABI COPTUPOBKH (METON
ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHble MaccuBbl (MaTpuilbl). AJTOPUTMBI O0pPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIByMEPHOT'O YUCJIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHJIaM,
NOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMa) U
CyMMBI 3JEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAaHOBKA CTPOK U CTOJIOIOB
JBYMEPHOTO MAacCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KoiuiekTuBHass paboTa € JOKYMEHTaMH.
NHCcTpyMEHTBI pelieH3upOBaHUs B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HWCTOYHUKOB W
opopmieHus Oubnrorpaguueckux cchiiok. OdopMieHHE CIUCKA JHUTEPATYPHI.
3HaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/lauM aHAIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccupuKkanus, Kiactepuzalus, aHanu3 oTkiIoHeHul. IlocrnegoBaTenbHOCTH
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMUCTKA U OICHKA
KauecTBa JIAHHBIX, BBIOOP W/WJIM MOCTPOEHHE MOJIENHU, IpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allisl JIaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMmMmusie cpeicTBa u



MHTEPHET-CEPBUCHI i1 00paOOTKM M MpPEACTaBICHUS JaHHbIX. bosbiine naHHbIe.
MammnHoe o0yueHue. IHTenneKkTyanbHblil aHaIW3 TaHHbIX.

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

YucneHHoe pelleHHe YpaBHEHUH C MOMOILIBI0 Moxdopa IapaMerpa.
OnTumu3anus Kak MOMCK HAWIYYIIEro pelleHus B 3aJaHHbIX ycinoBusx. Llenesas
¢yHkuus, orpanuyeHus. JlokanbHble M TI00aNbHBIM MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AILME C TOMOIIBIO 3JIE€KTPOHHBIX TaOIHII.

11 KJIACC

TeopeTrunueckue 0CHOBbI HHGPOPMATHKH

Teoperndeckne mOAXOABI K OIICHKE KoJaudecTBa HHQpopMaruu. 3aKoH
agauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmaius u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
AnroputM LZW. AJroputmel CkaTusi JAaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus 1BeTa. OCHOBHBIE HjaeH anroputMoB cxatust JPEG, MP3.

CkopocTh Tmepefayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
UH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUSl OWIMOOK TpH Tnepedadye JaHHbIX. Koapl, MO3BOJISIOIINE
OOHapy’>XMBaTh M HUCHPABIATh OIMIMOKH, BO3HUKAIOUIUE TPH TEepenaye JaHHBIX.
Paccrosane Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kogbr XoMMuHTA.

Cucrembl. KoMIoHeHTBI cucTeMBl M HUX B3auMmozeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenn u monenupoBanue. Llens moxenupoBaHusi. COOTBETCTBHE MOMAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanms
MPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJECIUPOBAHUS B BUAE, YAOOHOM s
BOCIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBIeHUE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padsr. OcHoBHBIC TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIIUCKOB CMEXHOCTU. Pemenue
ANTOPUTMUYECKUX 3a/lady, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OMNpeAeieHUE KOJINYeCTBa
Pa3NIMYHBIX IYT€H MEXAY BEPUIMHAMU OPHUEHTUPOBAHHOTO ALMKINYECKOIO

rpada).



HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja Jepena.
[IpencraBienne apu(pMeTUYECKUX BBIPAXKEHUN B BUJE JiepeBa. J{MCKpPETHBIE UTPHI
JIByX UTPOKOB ¢ nojiHoM nHdopmanueit. [loctpoenue nepena nepedopa BapuaHTOB,
ONMHMCAHME CTPATETHH UrPbl B TAOJIMYHON (hopme. BBIUTPBIIIHBIE U TPOUTPBILIHBIE
MO3UIIMH. BBIUTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO TEPEBOAA U
pacno3HaBaHus yCTHOM peur. KoruutuBHble cepBHUCHl. MaeHTudUKanus U Mouck
M300paKeHUM, pacrio3HaBaHUE JIU1I. CamooOyuaroniuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Urpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. Mcrnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bewel. [lepcnexkTuBbl
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIEKTYaJbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanug  OoHATHS — anroputMma. Mammnaa — TerlopuHra — Kak
yHUBEpCaabHast MOJeib BeuncieHui. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCIEHUI. Bpems paGoTbl U 00BEM HCMONB3YyEeMOM
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX AaHHBIX. OneHka
ACUMIITOTUYECKOW CJIIONKHOCTH aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —AJITOPUTMOB
peleHns OJHOM 3a/1aud, KOTOPbIE UMEIOT PA3IMYHYIO CIOXKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIBI aJIropuTMa
«penieto DparocheHar.

MHuoropa3zpsiAHbie 1eIble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accolMaTUBHBIC MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBAPS JJIA 33JJaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncienue
apuMETHIECCKOTO BBIPAXKEHHS, 3aIIMCAHHOTO B MOCTHHUKCHON hopme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIBHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O0 CBSI3HOTO HEOPHEHTHpOBAHHOTro rpada. KonnyecTBo pa3inyHbIX
MyTe MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) nepeBbs. [locTpoeHue aepeBa sl 3aJaHHOTO apUPMETHUECKOTO
BbIpakeHHs. PekypcuBHBIE alrOpuTMBbl 00xoaa nepeBa. lMcmonp3oBaHHe cTeka U
odepeau Iy 00X0/1a JiepeBna.

JluHamuyeckoe MpPOrpaMMHUpPOBAHME KaK METOJ peleHus 3afad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJaud, pPEUIaeMble C IMOMOUIBIO



JTUHAMHYECKOTO MPOTPAMMHUPOBAHUSA: BBIYUCICHUE PEKYPCUBHBIX (YHKIIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 33J]a4l ONTUMHU3AIUY.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA M METOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIM3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Hacliel0BaHUE, TOJIUMOP(HU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEepdeiica
noyib3oBarens. Vcrmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaagurmax
IporpaMMHUPOBaHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  MMOCTAHOBKA
3ajlaud, pa3paboTKa  MOJEIM, TECTUPOBAaHUE  MOJENIU, KOMIIbIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TpU MATEMAaTUUYECKOM MOJEIUPOBAHUU  HEMPEPBIBHBIX
npoiieccoB. MogaenupoBanue JABUXKEHUs. MojenupoBaHue OHOJOTUYECKUX
cucteM. MaremaTudeckue  MOJEIM B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJIECIIIMHU.

O6paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJ HaMMEHBIINX KBaJIpaToB.
OneHka 4YHCIOBBIX MApaMEeTPOB MOICIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 110 pe3yIbTaTaM 3KCIIEPUMEHTA.

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

Tabmuunble (pensuvoHHBIC) 0a3bl JMaHHBIX. Tabnuia — TpeAcTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [IOMCK, COpPTHpOBKa U
bunbTpanus MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTpaMH.
Boluncnsiembie mojs B 3ampocax.

Muorotabnuunble 0a3bl JaHHBIX. THUMBI CBSI3€M MEXAy TaOJIMIIaMH.
Buemnuii xiro4. [lemocTHOCT 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTre 0 cepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CEpBEP», €€ TOCTOMHCTBA U HEAOCTaTKU. OCHOBBI S3bIKa
HTML wu kackansubix Tabmuy ctuwieid (CSS). Cuenapuu Ha s3bike JavaScript.
®opMmbl Ha BEO-CTpaHHUIIE.

Pasmemnienne Be6-caiiToB. Ycimyra XoCcTHHTA. 3arpy3ka (paiioB Ha CauT.

BBoa n300pakeHHil ¢ KCMOJIB30BAHMEM PA3TUYHBIX IUMPOBBIX YCTPOMCTB
(mudpoBbIX (oToanmapatoB U MHUKPOCKOIOB, BUIECOKAMEDP, CKAHEPOB M JIPYTUX



yctpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. McnpasieHue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypOBHEH, KOpPpeKUHs  LIBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
QUIBTPEL.

MHuorocnolinele u3o0paxkenus. TexcroBble ciaou. Macka cnos. Kanainbl.
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiumrocTpamnuil 1as BeO-calTOB.
AHUMUpOBaHHBIE U300paKEHUS.

Bektopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe mopsiiKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['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). Ilonsthe o BUpTyanbHOM
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEIO
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTpPaXalOT TOTOBHOCTh U  CIIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3UILIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAallMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KUZHEHHOTO ONbITa U OMbITA JIEITEIIBHOCTH B MPOIECCe
peanuzalu  CpeACcTBaMH  y4eOHOro MpeaMeTra OCHOBHBIX  HamlpaBiIeHUU
BOCITUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATUKH Ha YPOBHE CPEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAyIONINE JTUIYHOCTHBIC
PE3YABTATHI:

1) rpa’sKaaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO MTpaBa U HH(GOPMAIIMOHHON 0€30IaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMU SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(hOoONH, AUCKPUMHUHAIIMK IO COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHUE 3HAUCHHS] HHPOPMATUKH KaK HayKH
B ’KMU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOI0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAY4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHHMMATH PA3IMYHBIC BHUABI HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha HUCIIOJIH30BaHUY WH()OPMAITMOHHBIX TEXHOJIOTHII;

5) pusnvecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKWU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmroieHus1 TpeOOBaHUM 0€30MaCHON 3KCIUTyaTallii CPEICTB MH(POPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITNIOJIHATD TAKYIO J1€ATEbHOCTD;

uHTepec K cdepaM MNpoPecCHOHANBHONU JEeATENbHOCTH, CBS3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM M HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAyKH HMH(OPMATHUKHA M HAYYHO-TEXHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuie mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHbL;

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

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

OCO3HAaHME TJI00aIBHOr0 XapakTepa 3KOJOTMYECKHX MpoOieM M MyTed uXx
pelieHus, B TOM YHCI€ C Y4E€TOM  BO3MOXKHOCTEH  HMH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MHPOPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUH B YCIOBHUSIX
U poBOM TpaHCPOpMAIIK MHOTUX C(ep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
INPOEKTHYIO U UCCIIEI0BATENbCKYIO €S TENIbHOCTh NHIMBUYAJIBHO U B IPYIIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS NMPOTPAMMBI
no wuHbopMaTUKe Yy OOYYaIOLIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAJIBHBIH
MHTEJUIEKT, PEANOIaraumi chopMupoBaHHOCTS:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIHOCOOHOCTh aJanTHPOBAThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIOUYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHE JE€HCTBOBAThb, MCXOJSl U3 CBOMX
BO3MOKHOCTEH;

SMITIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIECHWN KOMMYHMKAIUHU, CIIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHUS
C APYTUMH JIIOJbMHU, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3periaTh KOH(IUKTHI.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HWHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX Y4YEOHBIX NEHCTBUSAX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIE yueOHbIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JCHCTBUS, COBMECTHAS €A TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYecKHe JTeCTBUS:

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

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
Kjaccudukaruu u 006001eHNs;

OTIPENICNIATh IIeJIU JeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JOCTH)KCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEMBbI C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUMN €SI TENBHOCTH;

KOOPJUHUPOBAThH M  BBINOJHATH pabOTy B  YCIOBHUSX peEalIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJI€Th HABBIKAMH Y4€OHO-HUCCIIEIOBATEILCKON 1 TPOCKTHOM NIESITENIBHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIIAITh PA3JIMYHbIE BHJIBl JEATEIIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMSI, €r0 WMHTEPIpPETaluu, MPeoOpa30BaHUI0O U MPUMEHEHUIO B PAa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

¢dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (OPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;



BBISBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJW3WpOBaTh 3a/ady,
BBIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MAPaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHAIIPABICHHBI TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M IMPAKTHYECKYIO OO0JacTH
KA3HENEATEILHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, TpEJjiaratb OPUTHHAILHBIC IMOIXOIbI M PEIICHUS,
CTaBUTb IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaunmeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAITUU M3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITCJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 |
UHTEPIIPETAIINI0 HHPOPMAIIUU PA3IMIHBIX BUAOB U (POPM IIPEICTABICHUS;

co3dgaBaTh TEKCTHI B pPa3IMYHBIX (Gopmarax ¢ yu€TOM Ha3HAYCHUS
uHbOpMAIlMK W IICJICBOM  ayJUTOPUHU, BBIOMpas ONTUMaIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaJIN3allvH;

OIICHMBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh HH(pOpPMAIIMH, €€ COOTBETCTBHC
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIIMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHU3aIl[MOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHsI, TPABOBBIX W OTHYCCKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOpMAIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KomMmyHuKaTHBHBIE YHUBEPcaibHbIE YUeOHbIe 1eficTBUSs

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BceX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPacCIlO3HABATh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHS W B3aUMOJICHCTBHA,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(IUKTHBIE CUTYyAIUH;



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

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh LM COBMECTHOM  ACATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JIEUCTBUS II0 UX JOCTMIKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILIECTBIIATH IO3UTUMBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIISATh IMO3HABATEJIbHYIO NIE€SITENBHOCTh, BBISBISATH
npo0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBAThH €r0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HbIX OOJIACTSIX 3HAHUM, MOCTOSHHO TMOBBIIIATh CBOW O0OO0pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEHUCTBUA W MBICIUTEIbHBIX MPOLECCOB, HMX PE3YyIbTATOB H



OCHOBaHUM, MCHOJb30BaTh NPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHA 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 OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUU JPYTOro YeIoBeKa.

NPEAMETHBIE PE3YJIBTATBI

B mpomecce um3ydenuss kypca uHpopMaTuku yriayonéHHoro ypoBHs 6 10
K1acce OOydaromMHCS  OyayT JOCTHUTHYTHI — CICAYIOIIHME  TIPEJIMETHBIE
PEe3YIBTATHI:

BJIQJICHUE TPEJICTABICHUSIMH O POJUM HHGOpPMAlMM W CBSI3aHHBIX C HEH
IpOIECCOB B TNPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUIMH «UH(OpMAIuUs»,
«MH(QOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbI 3G DHexT», «MHPOPMAIIMOHHAS CHCTEMAY, KCUCTEMA YIIPABICHUSY;

BJIaJICHHE METOJaMH TMoucKka HuHpopManuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OIIEHUBATh HH(OPMAIINIO, TTOJIYYeHHYIO U3 ceTH HTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOAUTH IMPUMEPHI
UCTOYHUKOB HMX TIONyYCHHs] ¥  HAmNpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHaln3a JaHHBIX (IIPOTHO3WPOBAHUE,
KIaccuduKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIBHOCTD PEIICHUS 3a/1a4 aHalln3a JaHHBIX: COOp MEPBUYHBIX JIaHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs JaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX NPHUHIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHJCHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH Pa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOr0 OOecleueHusl JJisl pelleHus ydeOHbIX 3ajad 1o
BBIOpPaHHOM CIICIIUATN3AINN;

HaJU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, o0 OOMMX NOpPUHIMUNAX pa3pabOTKM U (PYHKIMOHUPOBAHMS HHTEPHET-
MIPUJIOKEHN;



MOHUMAaHUE Yrpo3 HHPOPMALMOHHON O€30MACHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJAEHCTBUA JTHUM yrpo3aM, COOJIIOJICHHE MEp
0e30MacHOCTH, NPEJOTBPAIIAIOIINX HE3aKOHHOE PACIpPOCTPAHEHHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPU padoTe
C KOMIIBIOTEpAMH U APYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHUSI, TOHUMAHUE
MIPaBOBBIX OCHOB MCHOJB30BAHMS KOMIIBIOTEPHBIX MporpamMM, 0a3 JOaHHBIX H
pabotel B ceTn IHTEpHET;

NOHUMAHUE OCHOBHBIX MPHUHIMIOB JAUCKPETU3AIMU PA3IMYHBIX BHUJOB
uHpOpMaLK, YMEHHE ONpeNeisITh HHPOPMAUMOHHBI O00BEM TEKCTOBBIX,
rpaUyecKrX M 3BYKOBBIX JAHHBIX TPHU 3aJaHHBIX MapaMeTpax IUCKPETU3AIUH,
YMEHHE ONpEeNeNsiTh CPEJHIOI CKOPOCTh MepeJayd JaHHBIX, OLIEHUBATH
U3MEHEHHE BPEMEHHU Iepefauyd MNpu HM3MEHEHUH HHPOPMALMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U;

yYMEHHE UCIOJIb30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHON 3amucu
YHcell, AITOPUTMA MOCTPOSHUS 3aITUCH YUCIIA B MMO3ULIMOHHON CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBaHMEM M MOCTPOCHHUS YHCIIA MO CTPOKE, COJAEpKalllel 3amuch
ATOrO0 YHWcjia B TMO3UWLIMOHHOM CHCTEME CUMCIEHHUS C 3aJaHHbIM OCHOBAHHUEM,
YMEHHE BBINONHATh apu(METHUECKHe Oreparuyd B TO3UIMOHHBIX CHUCTEMax
CUHUCIICHUS;

YMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONB3YS
3aKOHBl anreOpbl JIOTUKW, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOW HOpMalbHBIX (hopMax MO 3aJaHHOU TabuIle
UCTUHHOCTH, HCCJIENOBAaTh 00JaCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
NEPEMEHHbIE, PEIIaTh HECIOKHbBIE JIOTUUECKUE YPABHEHHS U CUCTEMBI YPABHEHUI;

NMOHUMaHHe 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCEN B MO3UIIMOHHOW CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YHCEI B 33IaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IEIbIX
4uces, aHallM3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHHUE ONPENEATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpUTMOB
(CcyMMHpOBaHUE 3JEMEHTOB MacCHBa, COPTUPOBKa MaccuBa, MepeOOpHBIC
aJITOPUTMBI, IBOUYHBIN MOKMCK) U MNPUBOJIUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIBbHBIM $I3BIKOM MPOTPAMMHUPOBAHUS BBICOKOT'O YPOBHS
(Python, Java, C++, C#), npencraBieHHs MU O Oa30BbIX THUIIAX JIaHHBIX H
CTPYKTypaX JaHHBIX, YMEHHE HKCIOJIb30BaTh OCHOBHBIE  YIPABISIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh AaHaIU3 MPEAJIOKEHHON MpPOrpamMMBbI:
OTIPEICIISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OMpEeNeNATh, NPU KAKUX HCXOJHBIX JIaHHBIX BO3MOKHO TMOJYYEHHE YKa3aHHbBIX



pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmsl, (HOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOI0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI H
JEMOHCTPALMOHHBIE MAaTEPHAJIbI C UCTIOJIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE MCIOJb30BaTh 3JIEKTPOHHBIE TaOIUIbI Il aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHUE  CYMMBI,  CPEIHETO
apu(pMETU4YEeCKOoro, HauOOJBIIEr0O W  HAUMEHBUIEr0 3HAYEHUH, pelIeHHe
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

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

yMEHHE CTPOUTh HEPAaBHOMEpHBIE KOJBI, JOMYCKAIOIIMEe OJIHO3HAYHOE
JIEKOANPOBaHUE CcOOOIIeHUH (TpedUuKCHbIE KO/BI), MCHOJIb30BAaTh MPOCTEHIINe
KOJIbl, KOTOpPBIE TO3BOJISIIOT OOHAPYKUBATh W UCIPABIATH OMMOKHU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00ECIEUMBAIOIINIA HAUMEHBIIYI0O BO3MOXHYIO CpPEIHIOIO
JUIMHY COOOUIEHUSI NMPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI ONTHUMAJIBHOTO TIYTH MEXIYy BeplIMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IMYHBIX  OyTE€d  MEXAY  BEpLIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUEe HCIOIb30BaTh JAEPEBBS MPH
aHaNMM3€ W TIOCTPOCHUM KOJOB H JJisi TMPEACTABICHUS apuPMEeTHUECKHX
BBIPXKCHU I, IPU PELICHUH 3a/1a4 MTOMCKAa U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3padbaTrbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTETHUIO UTPBL;

yMeHHE pa3pabaTblBaTh W pEATN30BBIBATH B BHJIE NpPOrpaMM 0Oa30BbIC
aITOPUTMBbI, YMEHUE HCMOJb30BaTh B MPOrpaMMax JIaHHbIC Pa3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUI HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHSTH MPH
pelIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OUEPEIH, AEPEBb),
UCIIONb30BaTh 0a30Bbl€ OMNEpalMd CO CTPYKTYpamMH JaHHBIX, IPUMEHSTh
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HMCIOJIb30BAaTh MpU pa3pabOTKe HporpaMm OUOIMOTEKU
MOATPOTPaMM, 3HATh (DYHKIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpe/bl pa3paboTKH, YMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MTPOrPaMM B
cpeze NporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEACHUSAMU O 0a3aX MaHHBIX, HX CTPYKTYype,
CpeACTBax co3JaHusi U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensanroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3pabdoTaHHyI 0azy
JAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIH JIJIsl aHan3a
00BEKTOB M TIpoIleccOoB: (OPMYIUPOBAThH 1€Jb MOJCIUPOBAHUS, BBIMOIHATH
aHaJgu3 pPe3yJIbTaTOB, TMIOJYYEHHBIX B XOJE€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIU MOJEIUPYEMOMY OOBEKTY WIJIM MpOIecCy, MPEACTABISAThH
PE3yNIBTaThl MOJICIIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHUE OpraHU30BBIBAaTh JUYHOE WH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJACTB MHU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE
BO3MOXXHOCTEH IH(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, ITM(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHWE OCHOBHBIX NPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOT'O WHTEJUICKTA B Pa3IMUHBIX OO0JACTSX,
HaJIUYKME TMPEJCTABICHUN O Kpyre peraeMbIX 3ajJad MAaIlldHHOTO OO0y4YeHUs
(pacmio3HaBaHusl, KjIacCU(PUKAIMKU U MPOTHO3UPOBAHUS) HAIMYKE MPECTABICHHM
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 KommbroTep - yHHBEpCaibHOE yCTPOMCTBO 6
' 00paboTKN JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KommnrerorepHsie cetn
1.4 Nudopmanronnas 6e301mMacHOCTh 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 apupmerruka 7 1
Wroro no pazgeny 40
Paznen 3. AropurmMsl 1 NpOrpaMMHpPOBaAHUE
3.1 BBenenue B nmporpaMMupoBaHUe 16 0.5
3.2 BcnomorarenbHble alropuTMBbL 2
33 UucneHHble METObI 3
34 ANropuT™MBI 00pabOTKH CHMBOJIBHBIX 5 1

JaHHBIX




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 Ananus gJaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
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 TAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
MIPOrpaMMHUPOBAHUSA
Hroro no pazneny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnrerotepHo-maTemaTuyeckoe g )
' MO/JIETUPOBAHUE
3.2 ba3br nanHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnsrotepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 3
Hroro no paszneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTH U
TUTHEHBI TIPU pabOTe C KOMIBIOTEPAMU U
JPYTUMHU KOMIIOHEHTaMH [U(PPOBOTO
OKPYXEHUS

01.09.2025

[IpuHIMIBI pabOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

02.09.2025

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTposepsl BHENTHUX YCTPOUCTB

04.09.2025

ABTOMAaTHYECKOE BHITIOJTHEHUE
MPOTrpaMMBI TIPOLIECCOPOM

05.09.2025

OnepatuBHas, NOCTOSTHHAS U
JoJIroBpeMeHHas naMsitb. KoHTposuiepbl
BHEIIHUX yCTPOUCTB. [IpsiMoii moctyn K
naMsTu

08.09.2025

COBpCMeHHHC KOMIIBIOTCPHBLIC
TCXHOJIOI'MH

09.09.2025

[Iporpammuoe obecrnieueHne
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

11.09.2025

CucreMHOe MporpaMMHOE oOecIieueHue.
OmnepamoHHbBIE CUCTEMBI

12.09.2025




Yrunutel. [[paiiBepsl yCTpONCTB.

9
[TapannenbHoe MporpaMMUpOBaHUE 15.09.2025
10 WHucTannsanus v IenHCTaILIS IS
MPOrPaMMHOTO 0OeCTIeueHUS 16.09.2025
@aiisioBbie cucTembl. [IpuHUIATIBI
1 pa3MenieHus] © UMEHOBAHUS (aillioB B
noyiroBpemMeHHo# mamsit. [1labmonsr amst 18.09.2025
omnMcaHus rpymni (aiaos
3akoHoaarenbcTBO Poccuiickoit
12 ) 0
eZepanuu B 001aCTH MPOTPAMMHOTO 19.09.2025
oOecrieueHns U JaHHBIX
[TpuHIMITEI TOCTPOCHUS U aImapaTHBIE
1 78
3 KOMITOHCHTBI KOMITBIOTEPHBIX CeTeH 2.09.2025
CeTteBble MPOTOKOJIBI
14 Cers U
eTh HTepHeT 23.09.2025
15 Pa3znenenue IP-cetn Ha moaceTH ¢
MOMOIIBIO MACOK ITOACEeTEN 25.09.2025
16 CeTeBo€ aIMUHUCTPUPOBAHKUE
26.09.2025
Buner nestensHoctu B cetu HTEpHET.
17 nu I
Cepsucsl Untepnera. ['ocynapcTBeHHbIE 20.09.2025
AIIEKTPOHHBIE CEPBUCHI U YCIYTU
18 14 0
HpopmanroHHas 6€30MacHOCTh 30.09.2025
19 BpenoHocHble mporpaMMHOe 00ecTiedeHHe
1 METOJIbI O0PHOBI C HUM 02.10.2025
20 [IpakTnyeckas paboTta o Teme




" AHTUBHpPYCHBIE ITPOTrpaMMBbl"”

03.10.2025

21

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

06.10.2025

22

HIndpoBanue qaHHBIX

07.10.2025

23

Anroput™ mudpoBanus RSA.
Creranorpadus

09.10.2025

24

[IpakTnueckas pabora o treme
"[lluppoBanue naHHbIX"

10.10.2025

25

Nudopmanusi, 1aHHbIE ¥ 3HAHUS.
HNHubopmanmoHHbIe TTPOIIECCHI B TIPHPO/IE,
TEXHUKE U OOIIECTBE

13.10.2025

26

HenpepbIBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curHaibl. Heo0XomMMoCTh TMCKPETU3aAIUH
nHGpOpMAIIHNH, TIPETHAZHAYCHHOW IS
XpaHeHHUsI, TIepe1adr 1 00paboTKH B
UQPPOBBIX CUCTEMAX

14.10.2025

27

Z[BOI/ILIHOG KOAWPOBAaHHUC. PaBHOMepHBIC n
HCpaBHOMCPHBIC KOJBbI. I[CKO,I[I/IpOBaHI/IC
COO6H_ICHI/II71, 3aIlIMCaHHBIX C IIOMOIIBIO
HCPAaBHOMCPHBIX KOJIO0B

16.10.2025

28

Ycnosue @ano. [locTpoeHne o JHO3HAYHO
JEKOUPYEMBIX KOJIOB C MOMOILBIO JepeBa.
I'pad An. A. Mapkosa

17.10.2025

29

EnuHuie: n3mepeHus KoJauyecTBa
uHpopMmanuu. AjapaBUTHBIN MOIXOI K
OLIEHKE KOJIN4YeCcTBa UH(OopMaIU

20.10.2025




30

CucreMbl CYUCIIEHUSA

21.10.2025
31 [TepeBon uncen U3 OJHON CUCTEMBI
CUHCJICHUS B IPYT'YIO 23.10.2025
JIBonyHasi, BOCbMEpUYHAS U
32
HIeCTHAAIATEpUUHAS CUCTEMbI CUYMCIICHHS, 24.10.2025
CBSI3b MKy HUMU
JIBonyHasi, BOCbMEpUYHAS U
33
HIeCTHAIATEpUUHAS CUCTEMbI CUUCIICHHS, 03.11.2025
CBSI3b MKy HUMHU
JIBonyHasi, BOCbMEpPUYHAS
34
HIeCTHAAIATEpUIHAS CUCTEMbI CUUCIICHHUS, 06.11.2025
CBSI3b MKy HUMHU
35 ApubdmMeTnueckne ornepanuu B
HO3UIIMOHHEIX CUCTEMAX CUHUCIIEHUS 07.11.2025
36 Tpouunas ypaBHOBEIIEHHAs cUCTEMA
CUUCJICHUS 10.11.2025
37 -
JIBOMUYHO-/IECATUYHAS CUCTEMA CUUCIICHUS 11.11.2025
38 K
OJINPOBaHKE TEKCTOB 13.11.2005
39 P § i
acTpOBOE KOJMPOBaHUE U300pakeHU 14.11.2005
[IpakTuueckas paborta o Treme
40 " i
Z[I/ICKpGTI/IB.&IfI/I)I rpaduyeckoit 17.11.2025
uHdopmanuu
A1 LBeToBbie MOaenu. BekropHoe
koaupoBanue. @opmarsl (aiinos. 18.11.2025




Tpéxmepnas rpaduka. OpakraabHas
rpaduka

42

Konuposanue 3Byka. OneHka
MH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX
AaHHBIX MPH 3aJaHHBIX 4YaCTOTC
JUCKPETU3alUU U Pa3psAIHOCTU
KOJIUPOBAHUS

20.11.2025

43

[IpakTnueckas pabora o treme
"luckpernsanus 3ByKoBoi nHpopmanun"

21.11.2025

44

OcHOBBI aredpsl JOTUKU

24.11.2025

45

Jlornueckue oneparuu. Tabmuibl
NCTUHHOCTHU

25.11.2025

46

Jlormyeckue BeipaxxkeHusd. Jloruueckue
TOKJecTBa. Jloka3aTenbCTBO JTOrHUECKUX
TOKJIECTB C TIOMOIIBIO TAOIHUIL
HUCTUHHOCTHU

27.11.2025

47

[IpakTuueckas paborta o reme
«[locTpoenue u ananu3 TabIUIL
HMCTUHHOCTHU B TaOJIMYHOM MpOIECCOper

28.11.2025

48

Jloruueckue OIICpaly U OIICpal HAd
MHOXECTBaMH

01.12.2025

49

Jlornueckue OIICpaly U OIICpalr HAQ
MHOXECTBaMH

02.12.2025

50

3aKOHBI aJ'IFe6pLI JIOTUKU. DKBHUBAJICHTHBIC
Hpeo6pa30BaHI/m JJOTHYCCKUX BBIpa)KeHI/Iﬁ

04.12.2025

51

Jlornueckue ypaBHEHUs U CUCTEMBbI
YpaBHEHUH

05.12.2025




52

Jloruueckue QpyHKIUU. 3aBUCHMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMYECKUX
(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TonHble cucTeMsbl JOTHYECKUX (YHKIUN

08.12.2025

53

Kanonmnueckue GpopMbl TOTHUECKIX
BbIpakeHuil. CoBepIlIEHHbIE
JU3BIOHKTUBHbBIE 1 KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIlEe UCTUHHOCTU

09.12.2025

54

Jlornveckue 3JIeMEHTHI B COCTaBe
KOMIIbIOTEpa

11.12.2025

55

Tpurrep. Cymmarop. MHoOropaspsaHsIi
CyMMarop

12.12.2025

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKUX
9JIEMEHTAaX. 3aIiCh JIOTHYECKOTO
BBIPAXKCHHA I10 JIOTHYSCKOM CXEeME

15.12.2025

57

MI/IKPOCXCMBI 1 TCXHOJIOTUS UX
IIpOU3BOACTBA

16.12.2025

58

HpeI[CTaBJ'IeHI/Ie OEJIbIX YUCEII B ITaMATU

KOMIIBIOTEPA. OFpaHI/I‘ICHHOCTB Juaria3oHa

Yycell IPU OTPaHUYECHUN KOJIUYECTBA
paspsaoB. [lepenonnenue pa3psiHOMi
CETKH

18.12.2025

59

be33HakoBbIe U 3HAKOBBIC TAHHBIE.
3HaKOBbIN OWT. [[BOMYHBIN
JOTIOJTHUTEIBHBINA KOJI OTPULIATENIBHBIX
qHCeN

19.12.2025

60

[ToOuTOBBIE IOTHYCCKHE onepanuu.




Jlornueckuii, apupMeTHUECKUI U
LUKIAYECKUMN CABUTH

22.12.2025

61

HIndpoBanue ¢ MOMOLIBIO TTOOUTOBOM
onepauuu «uckiovaromee UM

23.12.2025

62

HpCHCTaBHCHI/IG " XpaHCHUC B IaMATU
KOMIIBIOTCPA BEIICCTBCHHBIX YUCCIT

25.12.2025

63

Beinonnenue onepanuii ¢
BCIICCTBCHHBIMHU YN CJIaMU, HAKOIIJICHUEC
OIINOOK IIPpH BBIYUCIICHUAX

26.12.2025

64

IIpakTudeckas pabdora no teme «M3yuenue
MOPA3PSTHOTO MALTUHHOTO
MIpe/ICTaBICHMS LIETBIX U BEIIECTBEHHBIX
qHCcen

29.12.2025

65

AHaJu3 aaropuTMOB

12.01.2026

66

Dransl pelieHus 3aa4 Ha KOMIIBIOTEpeE.
WNHcTpymMeHTaNbHBIE CpEeICTBA:
TPAHCIATOP, OTIAAAYUK, TPOPUITUPOBIIUK

13.01.2026

67

Cpena nporpamMupoBanus. Komnusimst
Y UHTEPIIPETALUs IPOrPAMM.
BupryanbHbie MalIuHbl.
WuTerpupoBanHas cpena pa3padoTKu

15.01.2026

68

Metoapl OTIagKU Imporpamm

16.01.2026

69

Tumnbl nepeMeHHbIX B A3bIKE
IPOrpaMMHUPOBAHUS

19.01.2026

70

O0paboTKa LebIX YhCce

20.01.2026




71 O06paboTKa BEIECTBEHHBIX YHCEI 2 01.2026
72 CrnyyaiiHble U TICEBAOCTYYalHbIE YUCIA 3.01.2026
73 BerBnenus. CinoxHbie ycI0BUS 26.01.2026
74 [ukmel ¢ ycnmoBuem 27012026
[ukael O NEPEMEHHOM.
75 B3anMo3ameHseMoCTh pa3In4HbIX BUOB 29.01.2026
IIUKIIOB
76 O06paboTKa HaTYpaITBLHBIX YUCEN C
WCIIOJIb30BAHUEM ITUKJIOB 30.01.2026
HaxoxaeHue Bcex MpoCThIX YHCET B
77 3amaHHOM nuana3one [Ipaktuyeckas 0.5
pabota o Teme «PenieHue 3a1a4 METOI0M ) 02.02.2026
nepedopa
78 WNuBapuaHT nukia 03.02.2026
79 JlokyMEeHTHpOBaHUE NPOTPAMM 05.02.2026
20 O06paboTKa TaHHBIX, XPAHAIIUXCS B
(haiinax 06.02.2026
1 P
8 az0MeHue 3a/1a4M Ha M0/13a/1a4H 09.02.2026
Hcnonb3oBanue cTannapTHON OMOIHOTEKU
82 s3pIKa mporpammupoBanus. [Toaxmouenue 10.02.2026

OUOIMOTEK MOAIPOTPaMM CTOPOHHHX




IIPOU3BOIUTENEHN

83 [oxmporpammsl (TIporeypsl ¥ (yHKIHH) 12.02.2026
84 [oxamporpammsl (TIponeypsl ¥ (yHKITHH) 13.02.2006
85 [IpakTnueckas pabora o treme

"Pa3paboTtka noamnporpamm” 16.02.2026

Pexypcus. PekypcuBHbIE 00BEKTHI
26 (dpaxransl). PekypcuBHbIe po1ieyphl U

¢byuknun. Mcenonb3oBaHue cTeka A 17.02.2026

OpraHu3aIluy PEKYPCUBHBIX BHI30BOB
87 [IpakTnueckas paborta o treme

"PexypcuBHBIE TOAIPOTrpaMMBbI" 19.02.2026
28 MoyIbHBIN TPUHLIMI TOCTPOCHUS

porpaMm 20.02.2026
89 YucneHHbIe METOIBI 24.02.2006
90 [IpakTnyeckas pabora o Teme

«HucneHHoe perieHue ypaBHSHUID 26.02.2026
91 Hcnonbs3oBaHue AUCKPETU3ALUH B

BBIYHCIIMTEIBHBIX 3aa4ax 27.02.2026

[IpakTuyeckas paboTta o Teme
92 «[IpubnmxEHHOE BBIUUCICHHUE JITMH

KprBLIX u wiomanei Gpuryp» ! 02.03.2026
03 IIpaktuyeckas padora no teme «Ilouck

MakcuMyMma (MUHUMYMa) QYHKIIAN 03.03.2026
94 O06paboTka CHUMBOJIBHBIX JTAHHBIX.

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX 05.03.2026




CTPOK: MOJICYET KOJIMYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE

95

ANTOpUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: pa3OMeHHEe CTPOKH Ha CJI0Ba 110
pOoOETHLHBIM CUMBOJIAM

06.03.2026

96

ANTOpUTMBI 00paObOTKH CUMBOJIBHBIX
CTPOK: TIOUCK TTOACTPOKH BHYTPH JTaHHOU
CTPOKH; 3aME€Ha HAWJICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

10.03.2026

97

[IpakTnueckas paborta o treme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GyHKIMM cTaHgapTHOM OUOINOTEKH S3bIKa
MporpaMMupoBaHus”

12.03.2026

98

['enepanus ciioB B 3agaHHOM anipaBUTE

13.03.2026

99

MaccHuBbI U ITOCIEN0BATEILHOCTH YHUCE.
[IpakTrueckas padboTa o Teme
"3amosHeHue Mmaccusa'

0.5

16.03.2026

100

O06001EHHbIE XapaKTEePUCTUKU MacCHBa

17.03.2026

101

JIMHEWHBIN TOMCK 3aJaHHOTO 3HAUYEHUS B
MaccuBe. [IpakTuyeckas pabora o reme
"JIMHENHBIN MOUCK 3aJaHHOr0 3HAYECHUS B
maccube"

0.5

19.03.2026

102

[Ipaktnyeckas pabdora o teme "[louck
MHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YUCJIOBOM Maccuse"

20.03.2026

103

COpTI/IpOBKa OJIHOMCPHOTO MacCHBa.

0.5




[IpocTbie METOIBI COPTUPOBKHU.
[Ipaktuyeckas pabdora no Teme "[Ipoctsie
METO/Ibl COPTUPOBKHU MaccuBa"

23.03.2026

CoptupoBka ciausiHueM. beictpast
COPTUPOBKA MAacCHBa (JITOPUTM

104 . 0.5
QuickSort). [Ipaktndeckas padora 1o 24.03.2026
teMe "bricTpas coprupoBka MaccuBa"
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM
105 B 0 0.5
MaccuBe vpaKTI/I‘IeCKaSI paboTa 1o Teme 26.03.2026
" IBOMYHBIN MOUCK"
1
06 JIByMepHbIE MacCUBBI (MaTPHUIIbI) 27.03.2026
1
07 Anroputr™bl 00pabOTKH MaTpHIL 06.04.2026
108 P
elICHUE 3a]1a4 aHaIM3a JTaHHBIX 07.04.2026
109 CpencrBa TEKCTOBOTO MpoLEeccopa 09.04.2026
110 KomnbrorepHasi BEpCTKa TEKCTA 10.04.2026
[IpakTueckas padota o Teme "BépcTka
111 JOKYMEHTOB C MaTEMaTUYECKUMHU 1 13.04.2026
dbopmynamu"
112 HNHCcTpyMEHTHI peLieH3upOBAHMS 14.04.2026
113 [IpakTnyeckas paboTta o Teme 1
"MHOTOCTpaHUYHbIE JOKYMEHTHI" 16.04.2026
114 Oo6naunsle cepBuchl. KoyektuBHas 0.5




pabora ¢ fokymenramu. [IpakTuyeckas
pabota no Teme "KosuiektuBHas pabota ¢
JNoKyMeHTamu'"

17.04.2026

115

AHanu3 gaHHbIX. boJkive TaHHbBIE

20.04.2026

116

Marmmnnoe oOyueHue

21.04.2026

117

AHanmn3 JaHHEBIX C HOMOIIBIO
AIEKTPOHHBIX TAOJIHUIL

23.04.2026

118

[IpakTnueckas pabota no teme "AHanus
JAHHBIX C TOMOUIBIO JIEKTPOHHBIX
Tadanr"

24.04.2026

119

[TocTpoenue rpagukoB GyHKIUHA.
[IpakTueckas padoTa o Teme
"HarnsinHoe npeacTaBieHue pe3yIbTaToB
CTATUCTUYECKON 00paOOTKHU TaHHBIX B
BHJIE AMAarpaMM CpEICTBaMU pelakTopa
ANIEKTPOHHBIX TabIUIT"

0.5

27.04.2026

120

Jlunuu tpenaa. [Ipakrudeckas padoTa mo
teme "IlogOop nmuHUM TpeHaa,
MpOrHo3upoBanue"

0.5

28.04.2026

121

[Ton6op mapamerpa. [IpakTuueckas
pabota no Teme "YuciaeHHOE peleHne
ypaBHEHUH C OMOIIBIO 1T0A00pa
napamerpa"

0.5

30.04.2026

122

OnTumu3anus Kak NOUCK HaWJTy4IlIero
pELIEHN B 3alaHHBIX YCIIOBHSX.
[IpakTuyeckas pabora no teme "Pemenue

0.5

04.05.2026




3aJ1a4 ONTUMH3ALUU C ITIOMOIILIO
ANEKTPOHHBIX Ta0IHII"

123 Pe3epBHOE Bpemst 05.05.2026
124 PesepBHOE Bpems 07.05.2026
125 Pe3epBHOE BpeMmst 08.05.2026
126 Pe3epBHOE BpeMst 11.05.2026
127 Pe3epBHOE BpeMmst 12.05.2026
128 Pe3epBHOE BpeMmst 14.05.2026
129 PesepBHOE Bpems 15.05.2026
130 Pe3epBHOE BpeMmst 18.05.2026
131 Pe3epBHOE BpeMmst 19.05.2026
132 Pe3epBHOE BpeMst 21.05.2026
133 Pe3epBHOE BpeMst 22.05.2026
134 PesepBHOE Bpems 25.05.2026
135 PeszepBHOe Bpems

26.05.2026




136

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME

136

21.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Kontpobuvie | Ipaxrireckie H3y4eHHusi | oOpa3oBaTesIbHbIE
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 (anroputMmbl JPEG, '
MP3)"
7 CKopocCTh nepeayu JaHHbIX 1
8 [TomexoycTONYMBBIE KOIbI 1
9 [IpakTuueckas paborta o reme | |
"[TomexoycroitunuBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/ieiictBue. CucteMHslil 3 dekT. |
VYnpanenue kak nH(GOpPMATMOHHBIN
npouecc. OOpatHas CBsI3b
11 Mojenu 1 MOJIETUPOBAHUE 1
12 I'pader 1
13 Pemenue 3a1a4 ¢ nomoluisio rpagon 1




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 BeruncieHuil. Tesuc Yépua—
TrroprHra
[IpakTnueckas paborta o treme

20 "CocraBiieHHE MPOCTON MPOrpaMMBbl TS
MamuHbl Teropunra"

21 Mammna [locta

22 Hopmansnbie anropudmsr MapkoBa
AJITOPUTMHYECKH HEpa3pelIuMble 3aJauu.

23 3azada octaHoBa. HeBO3MOKHOCTE
aBTOMATHUYECKOM OTIaJKU IPOrpaMMm

24 CnoXHOCTh BBIYMCIEHUI
ITouck mMpoCThIX YKCeN B 3aJJAHHOM

25 JIMara3oHe ¢ MOMOIIbIO aIrOpuTMa
«peweto JparocheHar

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

7 MHoropaspsIHbIe LENbIe YNCIIa, 3aJa4n

JUTMHHOHN apu(METHKH




28

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

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHus ). XAII-TaOIUIIBL.
[TocTpoenwue andaBUTHO-4aCTOTHOTO
cIioBaps JUIs 3aIAaHHOTO TEKCTa

30

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

31

AHa.]'H/I3 TEKCTAa HAa €CCTCCTBCHHOM S3BbIKC.
Brigenenue mocinegoBaTebHOCTEH IO
mabsony. PerynspHbie BeIpaxeHHs.
YacToTHEIN aHAIHN3

32

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

33

Crexu. AHaM3 IPaBUIILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brruncnenue apupmernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

dhopme

35

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

bopme"

36

Oqepezuzl. Hcnons3oBanue oucpean i
BPCMCHHOT'O XpaHCHUA NAHHBIX

37

[IpakTuyeckas paboTta o Teme




"Ucnonw3oBanue ouepeau"”

38

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

39

[IpakTnueckas paborta 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 OUYSPETH JIIS
00xo0/1a iepena

42

AnroputMmsel Ha rpadax. [ToctpoeHue
MHUHUMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon rpada B
HIUPUHY

44

KonuuecTBo pazinyHbIX ITyTeil MeXAy
BEpIIMHAMH OPUEHTHPOBAHHOIO
alMKJINYeCKoro rpada

45

Anroputm JleMKCTpBI.

46

[IpakTnyeckas paboTta o Teme
"BbIunciienue JUIMHBI KpaTyaiiuero myTu




MEX]ly BepIiinHaMu rpada (airoputm
HeiixcTper)”

47

Anropurm ®noiina—Y opiiamuia

48

3ajauu, penraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaHU:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

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

50

3agauu, pernaeMpie ¢ TOMOIIBIO
JTUHAMUYECKOTO MPOTPAMMHPOBAHUS:
MOACYET KOJIMYECTBA BAPUAHTOB

51

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

52

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPaMMHUPOBAHUS:
3a1a4d ONTUMHA3AIAU

53

[TonsiTre o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

54

[TonsiTie 06 0OBEKTHO-OPUEHTHPOBAHHOM
MIPOrPaMMUPOBAHHUH

55

O0BekTHl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIN3

57

[IpakTuyeckas paboTta o Teme




"Mcrionb30BaHKie TOTOBBIX KJIIACCOB B
nporpamMme”

Pa3paboTka nmporpaMm Ha OCHOBE

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

59 [IPOCTO MPOrpaMMBbl C UCIIOJIb30BAaHUEM 1
KJ1accoB"
Wukancynsauus. [Ipaktuueckas pabota no

60 Teme "Pa3paboTka Kitacca, UCIOIb3yIOIIETo 0.5
WHKaICYJSAIHI0"

61 Hacnenosanue. [Tomumopduszm

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

63 [IpoextupoBanue nnTepderica
MOJIb30BaTeNs

64 [IpoexTupoBanue nnTepderica
M0JIb30BaTeNs

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

66 "Pa3paboTka mporpamMmsl ¢ TpapuIecKuM 1
naTepericom”

67 N3ydeHnue BTOpOro s3bIka
MPOrPaMMUPOBAHHUS

68 N3ydeHnne BTOpOro s3bIka
MPOrPaMMUPOBAHHUS

69 DTanbl KOMIIBIOTEPHO-MATEMAaTHYECKOTO




MOJCIUPOBAHUSA

70

JluckpeTruzaius mpu MaTeMaTHYeCKOM
MO/ICTMPOBAHUH HETIPEPHIBHBIX MTPOIIECCOB.
MoenupoBaHU€e ABUKECHUS

71

[IpakTuyeckas pabora 1o Teme
"MonenupoBaHue IBIKEHUS"

72

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

0.5

73

MaremaTudecKkre MOJIETN B YKOHOMHKE.
BrruncnuTenbHbIe SKCIEPUMEHTHI €
MOJIEIIMHA

74

BepostHocTHbie Mosienu. [IpakTuueckas
pabora o Teme "MmMuTanmoHHoe
MOJEIMPOBAHUE C IIOMOIIBIO METO1a
Mownre-Kapno"

0.5

75

KomnbroTepHOE MOJETHPOBAHHE CHCTEM
yIIpaBIICHUS

76

O06paboTka pe3yapTaTOB IKCIIEPUMEHTA

77

Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, coprupoBka 1 GUIbTpAIHS
JAHHBIX. 3aMpOChl HA BRIOOPKY TaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucnsembie
TIOJISI B 3ampocax

79

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

80

MHoroTtabauusble 6a3bl JaHHBIX. THITBI
cBsizelt Mexay TabnunamMu. BaemHui




K04, I{emocTHOCTh 6a3bl JaHHBIX

[IpakTuyeckas paboTta 1o Teme

81 "Pa3paboTka MHOTOTAOIUYHOMN Oa3bI
TaHHBIX"

2 3anmpockl K MHOTOTAOIMYHEIM 6a3aM
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 Hepensmmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNuTepHeT-npunoxeHus
[TonsiTue 0 cepBepHOM M KIIMEHTCKOU

88 yacTAax canta. TeXHOJOrus «KIMEeHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTaTKU

89 OcHoBbsl si3p1ka HTML

90 [Ipaktuueckas padota o teme "Co3nanue
TEKCTOBOM BeO-CcTpaHUIIbI"

91 OcHoBbrl si3p1ka HTML

92 OcHoBrl si3p1ka HTML
IIpaktuyeckas padora no teme "Co3nanue

93 BE0-CTPaHUIIBI, BKIIFOYAIOIIEH
MYJIbTUMEINITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBI€ JaHHBIE, BHJIE0)"

94 OcHoBBI KackaHBIX Ta0auI cTrei (CSS)




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 (paityioB Ha CaT

101

Kanpuposanue. McnpaBnenue
nepcnektuBsl. ['ucrorpamma. Koppeknus
YPOBHEH, KOPPEKIUS LIBETA.
OO6ecrBeunBaHKE IBETHBIX N300PaKCHHI

102

Broj m300pakeHut ¢ MICHIOJIb30BaHUEM
Pa3IUYHbBIX HU(POBBIX YCTPOICTB.
[IpakTuueckas padota o teme "OOpaboTKa
nudposbix Gororpadmit”

0.5

103

Peryms. Pabota ¢ ob6nactsamu. OUIbTpBHI.
[IpakTrueckas padota o teme "Peryib
nudpoBbIx Gororpadmit”

0.5

104

MHuorocnoiiabie n3o0paxenus. TekcToBbie
ciou. Macka ciost. Kanansl. Coxpanenue
BBIJICTICHHOM 00J1aCTH

105

[IpakTnyeckas paboTta o Teme
"MHorocnoitHble n300paxxeHus"

106

[MoaroTroBka UmIrOCTpaIuii st BeO-CalTOB.
[IpakTudeckast paborta o Teme

0.5




" AHUMHpOBaHHBIE N300paKeHU"

Bekropnas rpaduka. Bekropusarnms

107 ) 1
pPacTpOBBIX N300paKeHUN

108 [IpakTtuyeckas padora no teme "BekTopHas |
rpagpuka"

109 [IpuHIMIBI HOCTPOEHUS U PEIAKTUPOBAHUS |
TPEXMEPHBIX MOJEIEH

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. 1
Kamepnt

114 [IpakTrueckas padoTa o Teme |
"Pennepunr"

115 AnuTuBHBIE TeXHOJO0THHU (3D-ipUHTEpHI) 1

116 [ToHsiTue 0 BUPTYyaJIbHOM PEATLHOCTU U |
JIOTIOTHEHHOM peanbHOCTH

117 Pe3epBHOE BpeMmst 1

118 Pe3epBHOE BpeMst 1

119 PesepBHOE Bpemst 1

120 Pe3epBHOE BpeMst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1




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 PezepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

ITPOTPAMME







MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonumaHne OCHOBHBIX NPUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX W MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHIIMM
Pa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJOTHM; BlIaZleHMEe HaBbIKAaMHU pabOThl C
OTIEpAallMOHHBIMM CHCTEMaMH U OCHOBHBIMHU BHJAaMH IMPOTPaMMHOIO
obecrieueHus JUid  peuieHuss  y4yeOHbIX 3aJad M0  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 YHCIOBOW M TEKCTOBOM
nHbopManMy (3amMCh 4YKHCET B TO3WIMOHHOW CHCTEME CUHUCIICHHUS,
JETTUMOCTD TIETIBIX YHMCEN, HaX0XICHHE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
IManazoHe; 00paboTKa MHOTOPa3psAOHBIX IIETBIX  YHCEN; aHalU3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IOMCKA U COPTUPOBKHU

1.5

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

cpensl pazpaboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCIACHHAMU O 0azax JAaHHBIX, HX CTPYKTYpE,

CpeacTBax Co3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJINn4ue Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3sIMYHBIX

npogeccHoHaIbHBIX chepax

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‘laI\/’IIJ_II/II\/’I IIyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKIY  BCpIIMHAMH

OPUCHTHPOBAHHOTO AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHne WuCnojb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHann3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETIh MOACTUPOBAHUA,
BBIIIOJIHATE aHAJINU3 PE3YJIbTAaTOB, IMOJIYYCHHBIX B XOA€ MOJCIIMPOBAHUA,
OCHUBATb AJACKBATHOCTbL MOACIU MOACIUPYECMOMY O6’I)CKTy NI

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJEIUPOBAHNUS B HAIISITHOM BHJIE

2.2

YMmenne KinaccHUIMPOBATH OCHOBHBIE 3a/auyd aHajdW3a JIAHHBIX
(mporuo3upoBaHue, KJ1acCH(pUKaIs, KJIacTepH3aLus, aHaIMN3
OTKJIOHEHUI); TOHUMATh MOCJIEI0BAaTENIbHOCTh PEIIEHUs 3a7ad aHaau3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA Ka4eCcTBa JAHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJEIH, NpeoOpa3oBaHUE JaHHBIX,

BU3yalIn3anusd JaHHBIX, MHTCPIPETALHUA PE3YJIBTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBIN 00bEM TEKCTOBBIX, I'padUyeCcKUX
Y 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax JUCKpPETH3aluu. Y MEHHE
OTIPENeNIATh CPEIHIOI CKOpPOCTh Iepeladd JIaHHBIX, OIIEHHUBATh
W3MEHEHHE BpEeMEeHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa JaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U
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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 3allMCH YHUCIa B TO3UIIMOHHOMN
CHUCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAaHHWEM M IIOCTPOEHHUS YHCIa TI0
CTPOKE, COJEpJKalllel 3amuch ATOrO0 4YHWCIa B TO3WIMOHHOW CHCTEME
CUMCIICHMsI €  3aJaHHBIM  OCHOBAaHHMEM; yMEHHE  BBITIOJIHSTH

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 pelmath aarOpUTMHUYECKHE 337adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3aauu MOCTPOEHUS ONTUMAJIBHOIO MYTH MEXIY BEpLIMHAMHU
rpacga, onpeseneHuss KOJIMUECTBa PAa3IMYHBIX MyTeld MEXIy BepIIMHAMU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU AHAJIN3C U IIOCTPOCHUU KOJOB U JJIA
IMPEACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIan(eHHﬁ, pu peUHICHUHU 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJaHHOMY
AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBATH BBIMT'PBINIHYIO CTPAaTCTHIO

UTPBI




2.9

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

MMOoATIpOrpaMMBl, IpU 3aJaHHBIX HCXOJAHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MacCHUBa, COPTUPOBKA MacCHBa,
nepebopHbIe aIrOPUTMBL, JABOUYHBIA IOUCK) U TNPUBOAUTH IIPUMEpPHI

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

2.11

BJ'IaI[eHI/Ie YHUBCPCAJIBHBIM  A3BIKOM  IMPOrpaMMHPOBAaHHA BBICOKOI'O
ypoBHs (Ilackans, Python, Java, C++, C#), npencraBieHusiMu 0 6a30BBIX
TUIIAaX JAaHHBIX W CTPYKTYypaxX HAHHBIX; YMCHUC HCIIOJIb30BATH OCHOBHLIC
VIPABIIOIIAE  KOHCTPYKLIUU; yMeHUe OCYILLECTBIIATH a”anus
MPENIOKEHHOW  MPOrpaMMbl:  ONpEAENsATh  pe3ynbTaThl  pabOThI
nIporpaMMbl IIpU 3aJaHHBIX MCXOAHBIX JAHHBIX; OMPEACIIATH, IIPH KaKUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJTYUYCHUEC YKa3aHHBIX PE3YJIbTATOB;
BBISIBIISITh JIAHHBIE, KOTOPblE MOTYT MpPHUBECTH K OIIMOKe B pabote
IIPOTrpaMMBEL; bopMynupoBaTh  MPEMJIOKEHUS MO0  YIYYHICHHUIO

MIPOrPaMMHOTO KOJIa

2.12

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nporpaMMupoBanus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TpEICTaBJICHHWE 4YHCIa B BHAEC HaOOpa MPOCTHIX
COMHOKUTEIICH; Hax0XKJICHHE MaKCUMAIbHOW (MHHUMAIBHOW) H(PHI
HATYPAJIBHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHUEM,
He mpeBblmaromuM 10; BbUKCIEHUE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBAa WJIM 4YHCIOBOH TOCIIEIOBATEILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEr0  apU(PMETUYECKOTO, MHHUMAIBHOTO  H
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHUYECTBA 3JICMEHTOB, YJIOBIETBOPSIOIMINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MAacCHBA, yMEHHE
UCIIOJIb30BaTh B TPOTpaMMax [aHHbBIC pa3jIMYHBIX THIOB C Y4ETOM
OTPaHWYCHUN Ha JHMara3oH WX BO3MOXKHBIX 3HAYCHUH, NMPUMEHATH TPU
pellIeHrH 3a7ay CTPYKTYpPBI JAaHHBIX (CIHCKH, CIIOBApH, CTEKH, OUEPEIH,
JIepeBbs); MPUMEHATh CTaHJAPTHHIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; MCIONb30BaTh MpPU
pa3paboTke mporpamMM OUOIMOTEKH MOANPOTPaMM; YMEHUE HCIIOJIb30BATh

cpeacTBa OTIIAAKU IIPOTrpaMM B CpCAC MPOrpaMMHUPOBAHUSA

2.13

YMmenue HCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJIn3a,

npeacTaBieHus U oOpabOTKM MaHHBIX (BKJIHOYAsi BBHIOOP ONMTHMAIBLHOTO




pelieHusi, moadop JMHUM TPEHJA, PEHICHHE 331ad MPOTHO3HPOBAHUA);
YMEHHUE HCIOJb30BaTh TaOMWYHbIE (pENUUOHHBbIE) 0a3bl MaHHBIX H

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(pOBEIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
IHO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTD

1.1

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

BBIYUCIIUTENBHBIE CUCTEMBI M 00paboTKa OOIBIINX JAHHBIX

1.2

[IpuHUIUIBI TOCTPOCHUST W allllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBoie mpotokoisibl. Cerb HWHTepHer. Agppecaunust B cetu HHTepHerT.
[TpoTtokomner crexka TCP/IP. Cucrema nomenusix uméH. Paznenenue IP-cetn na

MOJICETH C IOMOIIILIO0 MACOK ITOACETeH

1.3

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

WMEHOBaHUs (aitioB B moiroBpeMeHHod mamsTu. [1labmonsr s ommcanus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayun JaHHBIX. 3aBHCHUMOCTH BpEMCHHA nepeaayun oT

nH(}OpMaIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJla CBA3U

1.5

[IudpoBanmne manapix. CumMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [Hudpsr

npoctoit 3amennl. [ludp [lesaps. [udp Buxenepa. Anroputm mmdpoBaHus
RSA

1.6

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

Konapr Xommunra

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

HBOH‘IHO@ KOOWpOBaHHUC. PaBHOMepHBIC u HEPAaBHOMEPHEIC KOJBI.
HGKOI[I/IpOBaHI/Ie COO6H.ICHHI>1, 3alIMCAHHBIX C IIOMOIOBIO HCPABHOMCEPHLIX KOIOB.
Ycnosue daHo. HOCTpOCHI/IC OJHO3HAYHO JACKOAWPYCEMbIX KOJOB C IIOMOIIBIO

nepeBa

2.2

Teopernueckre TOAXOABI K OIEHKE KojuuecTBa uWHMopMaruu. EauHUIs!
U3MEpEeHHS KoiudecTBa HWHMOpManuu. AJ(aBUTHBIA TOAXOJ K OICHKE
KonuuecTBa uHbopManuu. 3akoH aAIuTUBHOCTH uHpopmanuu. Dopmyna

Xapriu. Uapopmanus u BepostHocts. Popmyia lllenHoHa

2.3

CucTteMBbl CYHCIICHUS. PaBBépHYTaH 3alluCh I1CJIbIX H ,Z[pO6HLIX YucclI B
MO3UIMOHHOM CHCTEME CUYMCJICHUS. CBolicTBa MO3UIIMOHHOM 3alllUCH YHCHAa:
KOJIHNYCCTBO I_[I/I(bp B 3amucCH, IpU3HAK JCJIMMOCTU YUCJIa HAa OCHOBAHUC CUCTCMbI
CUHCJICHUA. AJ'IFOpI/ITM nepeBoJia nejaoro 9yuciia u3 P-u4HOI CHUCTEMBI CUHCIICHUS

B JCCATHYHYIO. AJ'IFOpI/ITM nepeBoia KOHe4YHOM P-muHO I[pO6I/I B ACCATUYHYIO.




AJTOpUTM MEpeBOJia LEJIOTr0 YHuciaa U3 JECATUYHOW CHUCTEMBI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOW necATUYHOM Jpobdu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAUATEPUYHAS CUCTEMBI CUHCIICHHUS, CBSA3b MEXIY HUMMU.

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

CUHCJICHUA

2.5

Koauposanue texctoB. Koguposka ASCII. OnHoOaliTHRIE KOaupoBKkU. CTanaapt
UNICODE. Komupoka UTF-8. Ompenenenne wuHGOpMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIEHUI

2.6

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

JaHHBIX MPH 3aJaHHBIX YaCTOTC AUCKPETU3AINU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

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

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BBIPAKEHUS.
Jlormueckue ToxecTBa. Jlornyeckue onepanny U onepany HaJ MHOKECTBaMH.
3akoHbl anreOpbl JIOTUKUA. OKBHUBAJEHTHBIE MPeoOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHU.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
(GYHKIMHI OT KOJIMYECTBA apTyMEHTOB.

Kanonudeckue 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 KommbioTepa. Tpurrep. Cymmarop.
Muoropaspsausiii cymmatop. [locTpoenne cxem Ha JIOTUYECKUX DJIEMEHTax IO
3aJJaHHOMY JIOTHYECKOMY BBIPQKECHHIO. 3alUCh JIOTHYECKOTO BBIPAKEHHUS IO

JIOTHYECKOM cXeMe

2.10

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

4yenoBeKkoM. ['paduueckoe npeacTaBlieHne JaHHBIX (CXeMBbI, TaONUIIBL, Tpaduk).

2.11

[IpenacraBnenne uenbIX YUCEN B NaMATH Kommbiorepa. OrpaHHMue€HHOCTh
JIMara3oHa 4Yucel IpU OrpaHUYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHOM ceTKU. be33HakoBbIe U 3HAKOBBIE TaHHBIC. 3HAKOBBINA OUT. JIBOMYHBII
JIOTIOJTHUTENBHBINA KOJI OTPULIATENIBHBIX YUCET.

[loOutoBble normueckue omnepauuu. Jlornmueckuid, apumerndeckuid u

nukianueckuit  capuru.  llugpoBanue ¢ mnomoubio MOOUTOBOM  omeparu




«uckimouaromee UJI»

2.12

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MAMSTH KOMIIbIOTEpA. 3HAYalasi 4acTh
U TOpANOK uMcna. Jluama3oH 3HAa4eHUH BelIeCTBEHHBIX uwucenl. [IpoGiemsl
XpaHEHMsI BEIECTBEHHBIX YHUCEJ, CBSA3aHHBIE C OrPaHUYCHHEM KOJMYECTBA
pa3pAnoB. BrelmonHeHue onepanuii ¢ BEIECTBEHHBIMU YHCIAMH, HAKOIUICHUE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padppr. OcnoBuble TOHATHS. Buapl rpados. Onmcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MAaTpPHUI, CIUCKOB CMEXKHOCTU. Pemenue
AITOPUTMUYECKUX 3a7a4, CBS3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHE
ONITUMAIIFHOTO MYTH MEXAYy BepIIMHAMHU rpada, OmpeleleHHe KOJIMYecTBa

Pa3IIMIHBIX HYTCI\/JI MCXKAY BCPHIMHAMHU OPHCHTUPOBAHHOI'O aAUKIMYCCKOI'O

rpaca)

2.14

HepeBwpsa. bunapnoe nepeBo. JlepeBbst momcka. CrnocoObl 00xoma naepesna.
[IpencraBienne apugmMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonb3oBaHue

rpadoB 1 1epeBbEB MPHU ONMMCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOILIET0 MUpa

2.15

JluckpeTHbIe UTPhI IBYX UTPOKOB ¢ ToJIHON mHpopManment. [Toctpoenne nepesa
nepebopa BapHaHTOB, OIHKCAaHUE CTpaTeruu Wrpsl B TaOaM4HON (opme.

Boiurpeliiiabie 1 TPOUTPHIIIHBIE TO3UIUU. BRIUTpHINIHBIE CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOTO  WHTEUIEKTa.  MneHTudukamus W TMOWCK
n300pakeHU#, pacro3HaBaHue Jull. Vcmoab30BaHNE METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 0OyJaromMX cucTemMax. Mcrnonap30BaHne METOI0OB HCKYCCTBEHHOTO

WHTEJUIEKTa B poboToTexHuke. MHTEpHET Bemel. HeltponHsie cetn

AJNTOpPUTMBI M IPOTrPAMMHPOBAHHE

3.1

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

MOJCIb BBIYHCIICHHUI

3.2

OrneHka CIOKHOCTH BBIYMCIICHHMA. Bpems paboThl M 00bEM HCIOJIB3yeMOM
naMaTH, HMX 3aBUCUMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIIO)KHOCTH alNTOPUTMOB. AJITOPUTMBI MOJMHOMHUATHHON
cnoxHoctu. Ilepebopubie anroput™mbl. [IpumMepsl pa3nUUYHBIX aITOPUTMOB

peIICHUA OJTHOM 3aavuu, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDH

33

Onpez[eneHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTeI\/'IIJ_II/IX AJITOPUTMOB
YIIpaBJICHUA HCHOJHUTCIAMHU W BBIYHUCIUTCIIBHBIX aJITOPHUTMOB. Onpez[eneHI/Ie

HCXOOHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKET NAThb Tpe6yeMLIfI pe3yiabTar

34

AHrOpI/ITMLI O6pa6OTKI/I HATYpaJIbHBIX YHCCJI, 3allMCAHHBIX B IO3WIHUOHHBIX
CUCTCMAaX CYHCICHHUA: pa36HeHHe 3allMCn  4YucCjia Ha OTACIJIIbHBIC I_[I/I(I)pLI,
HaxOXXJACHUC CYMMBI U TMIPOU3BCACHUSA I_II/I(I)p, HaXO0XXJICHHE MAaKCHMaJIbHOM

(MMHUMAITBHOM) 1M (PBHI.




[IpencraBnenne uucia B BUJE HaOOpa HPOCTBIX COMHOKUTENEH. AJITOPUTM
OBICTPOTO BO3BEJCHUSA B CTENEHb. [I0OMCK MPOCTHIX YUCEN B 3aJaHHOM JIMANa30He

C MOMOIIIBIO AITOPUTMA «pereTo DpaTocheHay

3.5

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

A3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl naHHBIX:
LIEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOruueckue. BerBieHus.
Cnoxwubie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitnax. TekcToBble U ITBOMYHBIC (ailIIbL.
QailoBble nepeMeHHbIe ((ainoBble ykazaTenu). Urenue u3 Qaiina. 3amnuch B
(aiin.

Pa3zbuenue 3anaun Ha noazagaun. IloanporpaMmel (poueaypbl U GyHKIIUN).

Hcnonb3oBanue cTannapTHON OMONMOTEKH s3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexkypcuBnble mpoueaypbl u (yHkiuu. Mcnonp3oBanue creka s

opraHusalii pCKYpCHBHBIX 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  CHUMBOJIBHBIX  JaHHbIX.  BcTpoennble — QyHKIMM — s3bIKa
IPOrpaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TMOSABIECHUI CHUMBOJIa B CTpOKE,
pazbueHre CTPOKM Ha clioBa MO MPOOEIbHBIM CHMBOJAM, TOUCK MOJICTPOKU
BHYTPH JaHHOW CTPOKH, 3aMEeHa HalIeHHOW MOJICTPOKH Ha JPYTYIO CTPOKY.
I'enepamust Bcex CIOB B HEKOTOpPOM alihaBHUTE, YIOBICTBOPSIOUIUX 33JaHHBIM

OI'pPaHUYCHUSM. Hpeo6pa30BaHHe qucjia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M TIOCHENOBAaTENBHOCTH  4Hcel.  Bpruucienne  0000MIEHHBIX
XapaKTEpPUCTHK JJIEMEHTOB MAacCHBa WM YHCIOBOW IIOCIIE0BATEIEHOCTH
(CyMMBI, TIpOM3BEIEHHS, CpPEIHEr0 apU(PMETHYECKOTO, MHHUMAJIbHOTO U
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJHMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLIMX
3aJaHHOMY YCIIOBUIO). JIMHEHHBIM NOUCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.
ANropuT™MBI pabOTBl C 3JIEMEHTAMH MaccHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CopTHpOBKa OJHOMEpHOTo MaccuBa. [IpocTeie METONbl COPTUPOBKU
(Meron Tmy3bIpbKa, MeETOJ BbIOOpa, copTUpOoBKa BcTaBkamu). CopTHUpOBKa
ciusiHueM. beictpas coptupoBka maccuBa (anroput™ QuickSort). JIBonmuHBIN

TIOUCK B OTCOPTHUPOBAHHOM MACCHUBC




3.11

JlBymepHBIE MacCHBBI (MaTpHLbl). ANTOPUTMBI 00paOOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCJIOBOIO MAacCuBa IO 33JaHHBIM
IIpaBUJIaM, TOUCK 3JEMEHTa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHUE MaKCHMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB ABYMEPHOIO MaccHBa, 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(PMETUYECKOTO BBIPAKEHHUSI, 3aIIUCAHHOTO B MOCTPUKCHON 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 BepITUHAMUA OPUEHTUPOBAHHOTO AIMKIMYECKOTO Tpada. AJITopuT™M

Jenkerpel

3.15

HepeBps. Peanmmsanust nepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa A 3alaHHOTO apUPMETHUYECKOTO
BbIpakeHus. PexypcuBHbIe anroputMmel 00xoaa nepesa. Vcnosb3oBaHue cTeka U

odepeau a1 00xoa iepeBa

3.16

JluHamuueckoe mporpaMMUpPOBAHME KaK METOJI PELIEHUs 3a/1ad C COXpaHEHUEM
MIPOMEXYTOUHBIX Pe3ylIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA

BapHWaHTOB, 3ala4i OIITUMHU3alluN

3.17

[Tonsitne 06 0OBEKTHO-OPHUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeTOoAbl 00bEKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAU3.
Pa3paboTka mporpamMmM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXO0/A.

Wukancynsauus, HacieaoBaHue, noauMophusm

HNudopmanrionHbie TEXHOJIOTUN

4.1

Ananu3 naHHbIX. OCHOBHBIE 3a/layd aHaNIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KiIaccupuKalys, KiacTepusanus, aHanu3 OTKIoHeHui. [lociemoBarenbHOCTD
pelIeHHs 3aau aHalu3a JTaHHBIX: COOP MEPBUYHBIX JaHHBIX, OYUCTKA U OI[CHKA
KayecTBa JAaHHBIX, BBIOOp U (WUJHM) TOCTPOEHHE MOJENH, MpeoOpazoBaHUE
JTAHHBIX, BU3YyalIM3allMs TaHHBIX, MHTEpIpeTanus pe3ynbratoB. [IporpammHbie
cpenctBa W VIHTepHET-CepBUCHI UIsi OOpaOOTKM W TPEACTaBICHHS JIaHHBIX.

Bonpimne ganneie. MammaHoe o0y4yeHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO DJIEKTPOHHBIX TaONMUIl. BelunclieHne CyMMBI,
cpemHero  apu(METHUecKOoro, HauOoibliero (HAMMEHbBIIEro)  3HAYCHHS

Juara3oHa. BrluncieHue KOB(I)(I)I/ILII/ICHTa KOoppCisiiun AOBYX PpsAAOB JaHHBIX.




[TocTpoenue croynOuaThIX, JTUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpaduxoB ¢ynakuit. [Togbop MMHUU TpeHAA, pElIeHNE 3aa4 MPOTHO3UPOBAHUS.

Pemenne 3aa4 OIITUMH3aluU C IOMOIIBIO 3JICKTPOHHBIX TaGJII/II_[

4.3

I[I/ICerTI/I?:aIII/If[ npun MaTeMaTNu4YCcCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABWKEHHS. MojenupoBaHue OHOJOTHYECKUX
CUCTEM. Maremaruyeckue MOJCIN B OKOHOMHUKE. BreranciurennHeIe
AKCIIEPUMEHTHI ¢ MojemsiMu. OO0paboTka pe3yinbTaTOB SKCIEpUMEHTa. MeTon
HaMMCHBIINX KBaApaToOB. OHCHKa YUCJIOBBIX IMAapaMETpPOB MOACIUPYEMBIX
00BEKTOB M TPOIECCOB. BocCCTaHOBIEHWE 3aBHCHMOCTEH 10 pe3yibTaTram

JKCIIEPUMEHTA

4.4

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

MoenupoBanue. CHUCTEMBI MAaCCOBOTO 0OCITyKUBaHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 oaHoTHIHBEIX 00BekTax. Ilone, 3amuceh. Kimrou tabmunel. Pabora ¢ rotoBoit
6a30il gaHHbIX. 3anoyiHeHUe 0a3bl JaHHBIX. [lonck, copTupoBKa U GUIBTpAIUs
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnuvable 0a3bl JaHHBIX. THIBI CBsi3ed MeXay Tabnuiamu. BuenrHuit

kio4. [lemocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TekctoBeiii mpomeccop. CpeacTtBa TMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE TOKYMEeHThI. CHOCKH, OTJIaBJICHHE.
[IpaBua 1UTUPOBAHUS HWCTOYHMKOB W OdopMiIeHUs OuOIHorpaduIecKux

CCBIJIIOK




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

* Undopmatuka (B 2 yactsx); 10 knacc. yriayonennoe ooyuenue Ionsikos K.1O.,
Epemun E.A. OGuiecTBo ¢ orpaHM4eHHON 0TBETCTBEHHOCThI0 « BTHOM.
JlabGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbcTBO
«IIpocBemenue»

* Undopmatuka (B 2 yactax); 11 knacc. yriyonennoe ooyuenue I[onsikos K.1O.,
Epemun E.A. O6miecTBo ¢ orpaHndeHHOM 0TBeTCTBEeHHOCThIO « BMHOM.
JlaGopatopus 3HaHUI»; AKIIMOHEpHOE 0011IecTBO «M31arenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
KIlomsakos. IIpenogaBanne, Hayka, »kM3Hb. To4YKa JT0CTyNa

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

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

Cnam ['MA: Perry OI'D. Touka noctyma https://inf-oge.sdamgia.ru/

OI'NC «Mos mkonay. Touka moctyna myschool.edu.ru

bubmmoreka I{OK. Touka moctyna https://m.edsoo.ru

KIlonskos. IIpenonaBanne, Hayka, ;ku3Hb. Touka qocTymna

https://kpolyakov.spb.ru/school/ege.htm
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