MyHunmMnajgbHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpeKIeHue
cpeaHsis o0meoOpa3oBare/bHas mKoJgaa Ne 3

[Tpunoxenne Ne III.1.11.
VYrBepxkaena B cocrae OOII COO
[Tpukaz MAOY COI Ne 3

or 31.08.2026 Ne 126-0

PABOYASA ITPOTPAMMA
yueOHoro npeamera « Aupopmarnka. YriydJdeHHbIA YPOBEHb
s ooygaromuxcs 10-11 kimaccos

r. Kuposrpazg
2026 r.



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTam
OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHOl padoueit
POrpaMMbl BOCITUTAHHSL.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, O0me
CTpaTerud OOYYCHHs, BOCIHTAaHUS W Pa3BUTHs OOYUYAIOUIUXCA CpPEJICTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIUBAET
o0s13aTepHOe peIMEeTHOE CoJIepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBAHHUE IO pasfieiaM U TeMaM Kypca, ONpeAeNsieT pacipe/eieHne ero
no kiaccaM (rogam M3ydeHHs ), NaéT MpUMEpHOe pachpeiesieHue y4eOHBIX 4acoB
MO0 TEMaTHYeCKHM pa3ielaM Kypca ¢ PEKOMEHJyeMyr (IIpHUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  U3Y4YCHHS € Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3eH, JIOTMKKM  y4eOHOro  mporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yJarOITUXCSI.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAUCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro rofia U3y4eHusl, B TOM YHCIe
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX IPOBEPOUHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4e€OHHKOB,
HOYPOYHOI'O IUIAHWPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenaem ob1ieM o0pa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMAaTUKM KaK HAyyHOM JAHMCLUUIUIMHBI, HU3ydaroulen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacCTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCUUIUIMHAPHBIA ~ XapakTep HHOOpPMATUKUM U MHGOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 11st ypoBHS CpelHEro ooiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEpPBIBHON MMOATOTOBKM OOYyYaromMxcs B 00JacTH
uHGOPMATHUKHU U UH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnio u 00oO0IIeHne
3TOTO OTIBITA.



PesynbTaThl  yrayOJIGHHOTO  YpPOBHSI U3Y4Y€HUS y4eOHOro mpeaMeTa
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieayouieit npodeccuoHaabHOM AesTenbHOCTH. OHM BKIIIOYAIOT B ce0sl:

OBJIQJICHUE KJIIOYEBBIMU TOHATUSMH W 3aKOHOMEPHOCTSMH, PACllO3HABaHUE
COOTBETCTBYIOIIMX MM  MPU3HAKOB W B3aWUMOCBSI3€H,  CIIOCOOHOCTH
JIEMOHCTPUPOBATH PA3IUYHbIC TOJAXOAbI K U3YUEHUIO SIBJICHUI;

yMEHUE pelllaTh TUIIOBbIE TNPAKTUYECKHE UM TEOPETUYECKHUE 3a/Iauu,
XapaKTepHBIE JJIsl UCIIOIb30BaHUSI METOJIOB M HHCTPYMEHTAPHS IAHHOTO Y4eOHOTO
npeaMeTa;

HaJU4Me TIPEJCTaBICHUM O JaHHOM Y4YeOHOM TIpeaMeTe KakK II€JIOCTHOM
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS u3yudeHus HHGOPMATUKH OOeCreurnBaeTCs
IieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCsl K MPOJIODKEHUI0 00pa3oBaHUs B
OopraHu3aiusax  NpodecCHoOHANBbHOTO  O0pa3oBaHUS 1O  CIEHHAIBHOCTSIM,
HETMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITUMPOBBIMU  TEXHOJOTUSMHU, TaKUM Kak
mporpaMMHas WHXXeHepus, HHPOpMaIlMOHHass 0€30MacHOCTh, WUH(POPMAIMOHHBIC
CHUCTEMBl U TEXHOJOTHH, MOOWIBHBIE CHUCTEMBI M CETH, OOJBIINE JaHHBIE H
MalIMHHOEe OOydYeHHe, MPOMBIIUICHHBIH WHTEPHET BEIled, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUU OEeCrnpoBOJHON CBsI3M, POOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMbI PACIPENEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHast 1enb u3ydeHus: ydeOHoro mnpeamera «Hudbopmartuka» Ha
yrayoJIéHHOM ypOBHE CpeaHero olmiero oOpa3oBaHusi —  oOecleueHHe
JanbHEHUIIEro pa3BUTHS MHGOPMAIMOHHBIX KOMIIETCHIIMH 0O0ydaromerocs, €ro
TOTOBHOCTH K >KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
U BO3pacTarolllel KOHKYPEHIIMM Ha pBIHKE TpyAa. B CBs3M ¢ 3THUM H3y4yeHHE
undopmatuku B 10—11 kitaccax 70mKHO 00€CTICUUTD:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHsS, OCHOBAHHOTO Ha MMOHUMAHUU POJH
uHQopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUN B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIIIUICHHUS,

c(hOpMHPOBAHHOCTh YMEHHU pa3indath (aKTel W OIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
000061mmaTe nHpOpPMAIHIO;

chOpPMHUPOBAHHOCTh  TMPEJCTABICHUNH O  BIUSHUM  WH(DOPMAITMOHHBIX
TEXHOJIOTUW Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, IMOHMMAHHE COLMAIbHOTO,
SKOHOMUYECKOTO, MOJIUTUYECKOTr0, KYJIbTYPHOrO, HOPUANYECKOr0, MPUPOIHOTO,



SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MIPABOBBIX U 3TUYECKHUX ACIEKTOB MHPOPMALMOHHBIX TEXHOJIOT U,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3/IaHUE M MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(OpMaIIHH;

CO37aHUE YCIIOBUW MJi Pa3BUTHUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4HO-
UCCJIEeI0BATEICKOM M TBOPYECKOM NIE€ATEIbHOCTH, MOTHUBALMHM OOYYaroUXCs K
CaMOPa3BUTHIO.

B conepxxanuu ydyeOHoro mpeamera «MHdopmaTuka» BBIIEISIOTCS YEThIpE
TEMAaTHYECKUX pa3aea.

Paznen «Illu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB IU(PPOBOIO  OKPYKEHHUs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, paboTe B
ceti HMHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(OPMATHKH» BKJIIOYaET B ceOs
NOHSATUMHBIA amnmapaT WHOOPMATHKH, BOIPOCHl KOJIWPOBaHUS HH(MOpMAaIH,
U3MepeHuss MHPOPMAIIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTHUKUA H
KOMIIBIOTEPHOI'O MOJEIUPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHMpPOBAaHHE) HAIPABICH HAa Pa3BUTHUE
QJITOPUTMHUYECKOTO MBILUICHHUS, Pa3pabOTKy alrOpUTMOB U OLIEHKY MX CJIOKHOCTH,
(opMupOBaHUE HABBIKOB pEaJM3allMU MPOTrpaMM Ha SI3bIKAaX MPOrpaMMHUpPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
OpUMEHEHUs! HWH(OPMALMOHHBIX TEXHOJOTUH, pPEaTu30BaHHBIX B MPUKIATHBIX
IIPOrPaMMHBIX IPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCIIE B 3aJa4ax aHAJINA3a
JaHHBIX, MCIIOJIB30BAaHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOJIMIl JJI pPELICHUS
IIPUKJIAIHBIX 3a]a4.

B npuseaénnom nanee copepxanuu ydeOHoro npeamera «Mupopmatuka
KYPCUBOM  BBIJCICHBI  JIONOJIHUTEIBHBIE TEMBI, KOTOpPBIE HE BXOAAT B
00s13aTeIbHYI0 IPOrpaMmMy 00yUYEHHsI, HO MOTYT OBITh NMPEAIOKEHBI IS U3YUESHHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00yUYaIOLTMCS.

VYrnyOn€HHbIl ypOBeHb H3yueHUS HWH(POPMATUKH pEKOMEHAYEeTCS MJis
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
UHPOPMAITMOHHYIO CQepbl NEATEIbHOCTH. YTIIyONEHHBIH YPOBEHb H3YUYCHHUS
uHPOPMATHUKN OOECIeUnBaeT: MOATOTOBKY OOYyYalOIINXCs, OPHEHTHPOBAHHBIX Ha
CHEIMATbHOCTH B 00JIaCTH HWH(POPMAIMOHHBIX TEXHOJOTMH M HH)KEHEPHbIC
CIIEHHAIBHOCTH, Yy4YacTHE B INPOEKTHOM M HCCIIEIOBATEIBCKON IESITEIbHOCTH,
CBA3aHHOW C COBPEMEHHBIMM HANPAaBICHUAMH OTpacid HHPOPMALUOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YJaCTHIO B OJIMMITHAIaX U Claye
EnuHOro rocymapcTBEHHOTO dK3aMeHa 1o HH(popMaTHKe.

[TocemoBaTeMbHOCTh M3YYCHHUS TEM B Mpejeiax OJHOTO Toja OO0ydeHHUS
MOXXET OBITh HM3MEHEHA [0 YCMOTPCHHIO YYHTENs TpPHU TIOATOTOBKE pabodeit
MIPOrPaMMBI U TTIOYPOYHOTO TIJIAHUPOBAHHSI.

OO611ee yKciio YacoB, PEKOMEHIOBAHHBIX JJIs1 U3yyeHus: nHpopmatuku — 170
gaca: B 10 kmacce — 102 gacoB (3 yaca B Heaeno), B 11 kmacce — 68 gacoB (2 vaca
B HEJEIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeOoBaHusi TEXHMKU OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMITBIOTEPAMHU U IPYTUMU KOMIIOHEHTaMU IUPPOBOTO OKPYKEHUSI.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTb. OOMEH aHHBIMH C
noMoIuIbio KH. KOHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMOil JOCTYIT K TAMSITH.

OcHOBHBIE TeHJACHIUU  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIICHUSL. MHoromnpouneccopHbie CHUCTEMBI.
CyniepkommnbioTepbl. Pacripesiei€HHbIe BBIYUCIHUTENIBHBIE CUCTEMBI U 00paboTka
OONBIINX JaHHBIX. MOOWIBHBIE LHMQPPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKAaIUSX. BcTpoennbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoicTB. IlapamnenbHoe mnporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHrue. OnepalOHHBIE CUCTEMBL. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HMHCTaIsIuuss W JIEUMHCTAUISALMUSA  MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMS (aljioB B
noJiroBpeMeHHor nmamsaTy. [11abmoHs! 11 onrcaHus rpymn ¢Gpanios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbIXx pecypcoB. I[lpompuerapHoe u  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHusi W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIUBaeMasl
3aKOHOJaTeNbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpPaMMHOTO O0ecriedeH s U IUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets UHTEepHET. Anpecauus B cet MHTepHet. [IpoTokonsl
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momomiplo Macok nonacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuusi CBs3U € y31oM ceTd. OmnpeneneHue mapuipyra JBHKECHHS
MTAKETOB.

Buner  nmestenbHoctm B cetm HMuaTepHer. CepBucel  MHTepHerta.
I'eonndopmanonnbie cucTeMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JIoKalusi MOOWJIBHBIX Teie(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasei), MHTEPHET-TOProBIsl, OpOHUPOBAHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M ycIyru. ColManbHBIE CETH —
OopraHu3aius KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE M YKOHOMHMYECKHE YIPO3bl, CBSA3AHHBIE C HCIOJb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHnpopmanm U uHPOpMaIMOHHOM  Oe3zomacHocTd. CpenacrtBa  3alUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHGPOPMAITMOHHOM
0€30MaCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOIO a0ocTyna K JIMYHOU
KoH(puAeHIIMaTbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATBLHOM KOMIThIOTEPE,
MOOWJIBHBIX yCTpoOHCTBaxX. BpenoHocHoe mporpaMMHOe oOecriedeHue M CIoCOObI
O0opbObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanuu. PezepBroe konupoBanue. [laponbpHas 3ammTa apxusa.

[MMudpoBanue nanHbiX. CUMMETPUYHBIE W HECUMMETPHUYHBIC MIHUQPHI.
Mudpsr mpoctori 3amenbl. [lludp Leszaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarus, nannueie u 3Hanus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W AUCKPETHBIE BEIWYUMHBI U CUTrHaiIbl. Heob0xoguMocThb
JTUCKpeTH3auuu MHGOpMaIUK, NPEIHA3HAYCHHON [JIs XpaHEHHs, Nepeladd Hu
00paboTKH B IIUGPOBBIX CHCTEMAX.

JIBouyHoe  KoAupOoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbI0 HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIIBI n3MepeHus KojludyecTBa HHpopManuu. AnpaBUTHBINA MOAXOMA K
OIICHKE KOJIMYeCTBAa HH(POPMAIIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIMOHHOW 3alUCHh YuUCa:
KOJIMYECTBO MU(P B 3aNUCH, MPU3HAK JCIMMOCTH YUCIIA HA OCHOBAaHUE CHUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIENOT0 Yncia U3 P-MuHON CUCTEMBI CUUCIIEHUS B
NECITUYHYIO0. AJTOPUTM TMepeBoJa KOHEYHOM P-muHOW ApoOu B JECATUUYHYIO.
AJITOpUTM TIE€peBOAa LEIOr0 4YHcCia U3 JACCATUYHOW CHCTEMBI CUHCieHHs B P-
nuynyto. IlepeBony koHewHOU gecsatuuHoM JpoObu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



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

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

KomupoBanne  uzoOpaxkenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U IITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpaduueckux ¢ansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTH KOAUPOBAHMUSL.

Anrebpa noruku. I[loHsTHe BbIcKa3biBaHUsA. BrickasbiBaTeIbHBIE (HOPMBI
(mpenukatel). KBaHTOPHI CylIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOnuIbl UCTUHHOCTH. Jlormueckuwe BBIpaKEHUS.
Jlorndeckue ToxkaecTBa. Jl0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuu U onepalnu HaJ MHOKECTBAMU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC NPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxeHHU . Jlornuyeckure ypaBHEHUSI U CUCTEMbl YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIUH OT KoJIM4ecTBa apryMeHToB. [loiHbIe cucTeMbl TOTHYecKUX G YHKITUM.

Kanonnueckue  Qopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MOCTPOEHHMSI IO TAOJINIIE UCTUHHOCTH.

Jlornueckue »>IeMEHTBI B cOocTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psaneiid cymmarop. I[locTtpoeHne cxem Ha JOTMYECKHX DJIEMEHTax 0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTb
IUana3oHa 4YuCeJl IMpPU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pa3psaHON CeTKH. be33HaKoBbIC W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. JIBOMYHBIN
JOTIOJTHUTEIIbHBIM KOJI OTPULATEIIBHBIX YUCET.

[lobutoBbie norumyeckue omnepanuu. Jlornueckuii, apudMeTHUUECKH WU
nukandeckuid  capuru.  [lludpoBanue ¢ mMOMOIIBIO TOOUTOBOM  Omepaluu
«wuckimovaroniee NJI».

[IpencraBieHre BeLIECTBEHHBIX YMCENl B MaMsITH KOMIIbIOTEpa. 3Hayauas
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4Y€HWN BelIeCTBEHHBIX uncen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHWYECTBA
pa3psaoB. BeInosiHEHUE onepauuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIIKMOOK MPU BBIUUCICHUSX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HCIOJIHUTENIMU U BBIYMCIUTEIBHBIX alroputMmoB. OrpeaeneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITCOPUTM MOXKET JaTh TPeOYyEeMbIil pe3yJIbTarT.

Oranbl pelieHusl 3ajad Ha KomibloTepe. MHCTpymeHTanbHBIE CpelcTBa:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMmm. BupTtyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TtpaccupoBouHbIX TaOmui. Otnagounbiii BbiBoA. Ilomarosoe
BBINOJIHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEpEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LIEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CUMBOJIbHBIE, JlOTMYeckue. BerBienus.
Cnoxnple ycnoBuss. Ilukmer ¢ ycioBuem. [lUkiabl 1O NEPEMEHHOMN.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  LMKJIOB. HBapumaHT  1ukia.
CocraBiieHME IMKIA C HUCIOJIB30BAHHEM 3apaHEe ONpPEACIEHHOTO WHBApHUAHTA
LUKJIA.

JIoKkyMeHTHpOBaHUE IPOrPaMM. Hcnonb3oBanue KOMMEHTapUEB.
[loaroToBka onucaHus MPOrpaMMbl U HHCTPYKIMH JIJIS1 TIOJIb30BATEIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHMCJIEHMs: pa3OHeHHe 3aluch 4YHucia Ha OTHeJbHbIe UUDpHI,
HaXO0XJCHHE CYMMbl U TIpOU3BeACHUS UUp, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHON) TTU(PHI.

HaxoxneHnue Bcex MpOCThIX YUCEN B 3aJlaHHOM auarnaszoHe. [IpencraBineHue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aiinax. TekcToBble U TBOMYHBIE (DaiiIbL.
daitnoBeie miepemMeHHbIe ((aitnoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pazbuenue 3amaun Ha noazanauu. [logmporpammel (rporeaypsl U GyHKITUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE NpOLEAypHl |
¢ynkuun. Micronp30BaHue cTeKa AJIsl OPraHU3aluy PEeKyPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHOAPTHOW OMONMOTEKH s3bIKAa ITPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOAMTEIEH.
MoaynbpHBIN NPUHIUIT IOCTPOCHUS POrPaAMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pElIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO MOJOBUHHOIO
nenenus. [IpubOnmx€HHOE BBIYMCIIEHHWE UIMH KpPUBBIX. BbluncineHue miomanei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJ0B (METOJI MPSMOYTOJIbHUKOB, METO]



Ttpaneuuii). Ilonck wmakcumyma (MHUHMMYMa) QYHKIOUM OJHOW NEPEMEHHON
METO/IOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS i1 00paOOTKHM CUMBOJBHBIX CTPOK. AJITOPUTMBI 0OPaOOTKHU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJIA B CTPOKE,
pa3OuieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, IOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJCHHOM NOACTPOKM Ha APYIYKO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM al(aBUTE, YIOBIETBOPSAIONIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4ucesl. Bpruncnenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEI0BATENILHOCTU (CYMMBI,
POU3BEICHHS, CPEJHEr0 apU(PMETHYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka onHOMepHOT0o MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METOJ
ny3bIpbKa, METOJ BbIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTHUPOBAHHOM MacCCHUBE.

JIBymepHbIE MacCHUBBI (MaTpHIlbl). AJNTOPUTMBI 00paOOTKH JBYMEPHBIX
MaCCHBOB: 3aIlI0JTHEHUE JIByMEPHOI0 YMCIOBOI'0 MAacCHBA M0 3aJaHHBIM IpaBUiaM,
MOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMa) U
CyMMBI 3JE€MEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelli mporneccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHass paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mporeccopax. OOmauHbie CEPBUCHL.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMIIeHHE CIHCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJA
TekcTa. Crnenuanu3upoBaHHbIE CpPEICTBA PEAAKTUPOBAHMS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/JlauM aHAIM3a JIaHHBIX: MPOTHO3UPOBAHUE,
KiaccuuKkanus, Kiacrepuzalus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OICHKA
KauyecTBa JaHHBIX, BEIOOpP W/WJIM MOCTPOCHHE MOJIENH, IPpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allsl JIaHHBIX, UHTEpIIpeTanus pe3yiabratoB. [IporpamMmMmusie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M MpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MammnHoe o0yueHue. IHTenneKkTyanbHblii aHAIN3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUCHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psAAoB JaHHbIX. [loctpoenue
CTONOYATHIX, JHMHEMYaTbIX W KPYyroBbix auarpamm. Iloctpoenue rpadukoB
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHrue 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHe YpaBHEHUH C MOMOILIBI0 Moxdopa IapaMerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro pelieHusl B 3a/laHHbIX ycioBusx. Llenesas
¢yHkuus, orpanuyeHus. JlokanbHble M THO0ANBHBII MHUHUMYMBI II€JIE€BOM
¢yHkuuu. Perenue 3a1a4 ONTUMU3AILMEI C TOMOIIBIO 3JIE€KTPOHHBIX TaOIHII.

11 KJIACC

TeopeTrunueckue 0CHOBbI HHGPOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
anauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmaius u BEpOSITHOCTD.
®opmyna lllenHoHa.

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

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNIepeAadyd  OT
MH(POPMAIIMOHHOTO 00BbEMa JAaHHBIX W XapaKTEPUCTHK KaHayla CBSI3U. [IpuuuHBI
BO3HMKHOBEHHUS OWIMOOK MpH Tnepedadye JaHHbIX. Kozapl, MO3BOJISIOIINE
OOHapy>XMBaTh M HUCHPABIATH OIIMOKH, BO3HUKAIONIME TNpU TMepenade JTaHHBIX.
Paccrosane Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojabr XoMMuHTA.

Cucrempl. KoMmoHeHTBI cucTeMbl M HUX B3auMmozaeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanus
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BUAE, YAOOHOM s
BOCHIPHSITHS YeIOBEKOM. | paduueckoe mpeacTaBiIeHUe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIE TOHATHS. Buast rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIHCKOB CMEXKHOCTH. PemeHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalm3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBLHOTO NYTH MEXJY BepIIMHAMU Tpada, ONpeAeieHUue KOJIMYeCTBa
Pa3NIMYHBIX IYT€H MEXAY BEPUIMHAMU OPHUEHTUPOBAHHOTO ALMKINYECKOIO

rpada).



HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CriocoObl o0xolia aepena.
[IpencraBienne apu(pMeTUYECKUX BBIPAXKEHUN B BUJE JiepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nH(opmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
ONMHMCAHME CTPATETHH UrPbl B TAOJIMYHON (hopme. BBIUTPBIIIHBIE U TPOUTPBILIHBIE
MO3ULUHU. BBIUTPBIIIHbIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO TEPEBOAA U
pacno3HaBaHus ycTHOM peud. KorHutuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacro3HaBaHUE JIU1I. CamooOyuaroniuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcronb3oBaHue METOJIOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. Vcrnonb3oBanue MeToaoB
HCKYCCTBEHHOT'O MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuiel. IlepcrekTuBel
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIEKTYaJbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

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

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX AaHHBIX. OneHka
ACUMIITOTUYECKOW  CIIOKHOCTH  aJTOPUTMOB. AJNTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —AJITOPUTMOB
pelIeHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

ITouck mOpocCTHIX 4YMCeNl B 3aJaHHOM JUAaIa30HE C TOMOIIbI alropuT™Ma
«penieto DparocheHar.

MHuoropa3psaHbie Leble Ynucia, 3a1a4u JIMHHONW apru(pMETUKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpa)KCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTAa.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apuMETHIECKOTO BBIPAXKEHHS, 3aIIMCAHHOTO B MOCTPUKCHON Popme.

Ouepenu. Mcnonp3oBaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIBHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KoinyecTBo pa3inyHbIX
MyTe MEXIy BEpIIMHAMHU OPUEHTHUPOBAHHOTO AlMKINYECKOro rpada. Anroputm
JIeUKCTpBI.

JepeBbs. Peanmm3anus aepesa ¢ MOMOMIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) nepeBbs. IlocTpoeHue paepeBa sl 3alaHHOTO APUPMETHUYECKOTO
BbIpakeHHs. PekypcuBHBIE alrOpUTMBI 00xoAa nepeBa. lMcmonp3oBaHHe cTeka U
ouepeu i 00xoaa aepeBa.

JluHamMu4eckoe MpPOrpaMMHUpPOBAHME KaK METOJ peleHus 3ajad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJaud, pPELIaeMble C IOMOUIBIO



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BAPUAHTOB, 33J]a4l ONTUMHU3AIUU.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpPOrpaMMHUpOBaHUU. OOBEKTH U
kjaccel. CBOMCTBA M METOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIM3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHUEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku nporpamm. [IpoektupoBanue wuHTEepdeiica
nosib3oBarens. Vcrmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  BJEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUECKOTO  MOJICJIMPOBAHMS:  MMOCTAHOBKA
3ajlaud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIIUPOBAHUS.

Jluckpetuzanss NpU MaTEMaTHUYECKOM MOJCIUPOBAHUN  HEMPEPBHIBHBIX
npoiieccoB. MogenupoBanue JABUXKEHUsS. MojenupoBaHue OHMOJOTHUYECKUX
cucreM. MaremaTudeckue  MOJEIM B DKOHOMHUKE.  BbhIUHCIHTENBbHBIC
AKCHEPUMEHTHI C MOJIECIISIMHU.

O6paboTKa pe3yJabTaTOB SKCHEpUMEHTa. MeToJ HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTPOB MOCIHUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 110 PE3yIbTaTaM 3KCIIEpPUMEHTA.

BepositHocTHhie  mopenu.  Metoast  Monte-Kapmo.  MiMutanmoHHOE
MonenupoBanue. CUCTEMBbI MaCCOBOTO 00CTYKUBAHUSI.

Tabmuunple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il JaHHBIX. 3amoJIHEHHE Oasbl JaHHBIX. [lOHMCK, COpTHpOBKa U
bunbpTpanus MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapamMeTpaMH.
Boluncnsiembie mojs B 3ampocax.

Muorotabauunble 0a3bl  JaHHBIX. THUMOBI CBSI3€H MEXAy TaOJIMIIaMH.
Buemnuii xmrod. [lemoctHOCTh 6a3b1 TaHHBIX. 3aMIPOChl K MHOTOTA0JIMYHBIM 0a3aM
JAHHBIX.

NutepHer-ipuioxenus. [lonsTre 0 cepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKa
HTML wu kackansubix Tabnuy ctuwiei (CSS). Cuenapuu Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pasmemnienne BeO-caiiToB. Ycimyra XocTUHTa. 3arpy3ka (paiioB Ha CauT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOUCTB
(uudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUICOKAMEpP, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. cnipaBnenue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypOBHEH, KOpPpeKUHs  LIBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
QUIBTPHI.

MHuorocnolinele u3o0paxkenus. TexcroBble ciaou. Macka cnos. Kanainbl.
Coxpanenue BblaesnieHHON oOnactu. IlogroroBka wmimoctpauuil ajig BeO-CalTOB.
AHUMUpOBaHHBIE U300paKEHUS.

Bekropnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaTrsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KoHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHUMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEINEH.
Cerounble Mogenu. Marepuansl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-mpunrtepsl). Ilonste o BUpTyalnbHON
PEaTbHOCTHU U JOTIOJIHEHHOW PEaJbHOCTH.



IINTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEIO
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3UILIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, paCIIUPEHUE KUZHEHHOTO OIbITa U OMbITA JEATEILHOCTH B IpPOIIECCEe
peanuzaiu  CpeACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX — HamlpaBiIeHUU
BOCITUTATEIILHOM JIESITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOpPMATHKH Ha YPOBHE CpEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YIABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHAa U TpaBOMOpSAKa,  COOJIOJEHWE  OCHOBOIOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO MTpaBa U HHGOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(HOoONH, AUCKPUMHUHAIIMK TI0 COLMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJbHBIM [IPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHHUE 3HAUeHUSI HHPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHerT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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

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

5) pusnvecKoro BOCIUTAHUS:

copMUpPOBAaHHOCTH  3A0pPOBOTO W Oe3omacHoro  oOpasza  JKH3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON IKCIUTyaTallMi CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

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

uHTepec K cdepaM Mpo(ecCHOHANBHON AESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM M HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTH)KEHHUAX HAyKW HMH(OPMATHUKA UM HAYYHO-TEXHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuie mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

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

7) 3K0JI0rM4ecKOro BOCIIUTAHUS

OCO3HAaHME TJI00aIBHOr0 XapakTepa 3KOJOTMYECKHX MpoOJiieM M MyTed HuX
pelieHus, B TOM YHCIE C Y4E€TOM  BO3MOXKHOCTEH  MH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, IOCTI)KEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(GOPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB U HMHMPOPMAIMOHHBIX TEXHOJOTHH B YCIOBHIX
1 poBoi TpaHchopMaIK MHOTHX c(hep KU3HU COBPEMEHHOTO 00IIECTBA;

OCO3HAHHME IEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B mpornecce nocTukeHUs JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaAMMBI
no wuHPOpMATUKE Yy OOYYArOIIMXCS COBEPIIEHCTBYETCS  AMOIIMOHAIBHBIN
MHTEJUIEKT, PEATNOIaraoumi chopMupoBaHHOCTb:

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

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHME JIEMCTBOBATh, MCXOMsSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 MPU OCYIIECTBICHHMH KOMMYHHMKALHUH, CIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, POSBISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHwss WHPOPMATHKHM Ha YpPOBHE CpPEIHETO OOIIero
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHbIE yU4eOHBIE ICHCTBUS, PETYISTUBHBIE YHHUBEpCAIbHBIC Y4YeOHBIC
JCHCTBUS, COBMECTHAS €A TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYeCKHe AeHCTBUS:

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

yCTaHABJIMBATh CYIIECTBEHHBIH MpPH3HAK WJIM OCHOBAaHWS JJii CPaBHEHWS,
Kjaccudukaruu u 006001eHNs;

OTIPENIENIATh IIeJIU JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTH)KCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBbI C YYETOM aHalM3a UMEIOLIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEIsAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJMHUPOBATh M  BBIMNOJHATH pabOTy B  YCIOBHUSX  pEalIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE T1eHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON JI€ITEILHOCTH,
HaBBIKAMHU  paspelnieHus MpoOsieM, CIHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHbIE BHIBl JIEITEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIpPETalnu, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM YHUCJIE€ TpPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHUS, BIaJICTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISIBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 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,
KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHAIPABIICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHHS B IO3HABATCIIBHYIO M IMPAKTHYCCKYIO OO0JacTH
KA3HENEATEILHOCTH,

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC HWJCH, MpEJiaraTb OpUTHHAIBHBIC MOJAXOABI U PEIICHHS,
CTaBUTb NIPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ nnpopmaumeii:

BJIaJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHaju3, CHUCTEMAaTU3AlHMI0 M|
UHTEPIIPETAINI0 HHPOPMAIIUY Pa3IMIHBIX BUAOB B (POPM IIpEICTaBICHUS;

co3dgaBaTh TEKCTHI B Pa3IMYHBIX (GopMarax ¢ y4E€TOM Ha3HAYCHHS
uHbOpMAIIMK W IICJICBOM  ayJUTOPUHU, BbIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaJIH3allHH;

OIICHMBATh JIOCTOBEPHOCTb, JICTUTUMHOCTh WH(pOpPMAIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTraHHU3aIlMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYPCOCOCPEIKCHHS, TPABOBBIX W OTUYECKUX  HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  pACTO3HAaBaHUS W 3aMATHl  WH(poOpMamww,
nH(pOpMAITMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KomvmyHuKaTHBHBIE YHUBeEPcaIbHbIE yUeOHbIe /1eficTBUs

1) o0menume:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEICcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPacCIlO3HABATh IIPCAIIOCBLIKH KOH(l)J'II/IKTHBIX CI/ITyaI_II/Iﬁ J51
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS W B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIUU;



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

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,

IpUHUMATh L€IM COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JIEUCTBUS II0 UX JOCTMIKEHMUIO: COCTAaBJIATH ILIAH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
o0t pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILIECTBIIATh TO3UTUBHOE CTPATEIrMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYallUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe yHHBepcaJibHbIe YueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATENIbHYIO NIE€SITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX 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 O0O0JIACTSIX 3HAHUW, MOCTOSHHO IMOBBINIATh CBOW 0O0pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOW  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U



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 ApPryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OIIKUOKY;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C TTO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mpomnecce um3ydeHuss kypca uHPpoOpMaTUKu yriayonéHHoOro ypoBHs 6 10
K1acce OOydaromuMHCS  OyayT JOCTHUTHYTHI  CJICAYIOIIME  TIPEJAMETHBIE
PEe3YIbTATHI:

BJIQJICHNUE TPEJICTABICHUSIMH O POJXW HH(MOPMAlMM W CBSI3aHHBIX C HEWU
IpOIECCOB B TNPUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MH(QOPMALIMOHHBIM  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbI G hexTy, «MHPOPMAIIMOHHAS CUCTEMAaY, KCUCTEMA YIIPABJICHHUY;

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

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOAUTH IMPUMEPHI
UCTOYHUKOB HMX TIOJYYCHHs ¥  HAmNpaBlICHUS  HUCIIOJIb30BaHUS, yMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarus, KJIacTepH3aIus, aHau3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATEIbHOCTD PEIICHUS 3a/1a4 aHalln3a JaHHBIX: COOp MEePBUYHBIX JIaHHBIX,
OYMCTKa W OIICHKAa KadecTBa JaHHBIX, BHIOOP W/WIM TOCTPOSCHUE MOJIEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs JaHHBIX, MHTEPIPETALUs PE3yIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJOTUH;

BJIAJICHUE HABBIKAMH PAa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOI0 OO€CleueHHs] JJisl pelIeHus ydeOHbIX 3a1ay 1o
BBIOPaHHOM CIICIIUATN3AINNT;

HaJIU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OpraHU3aluNd U GYHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX
ceredd, 00 OOIMMX NOPUHIMIAX pa3pabOTKM U (PYHKIMOHUPOBAHMS HHTEPHET-
MIPUJIOKEHN;



MOHMMAaHWE Yyrpo3 HHQPOPMAIIMOHHON OE30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CpEJCTB MPOTUBOACHCTBUS OSTUM yIrpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, TPEAOTBPAIIAIONIUX HE3AaKOHHOE PACIPOCTPAHEHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPU padoTe
C KOMIIBIOTEpAMH U APYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHUSI, TOHUMAHUE
MPaBOBBIX OCHOB HCIOJB30BaHUS KOMIBIOTEPHBIX MporpamMm, 0a3 JaHHBIX U
pabotel B ceTn IHTEpHET;

NOHUMAHUE OCHOBHBIX MPHUHIMIOB JAUCKPETU3AIMU PA3IMYHBIX BHUJOB
uHOpMalUK, YyMEHUE ONpeneIaTh HWHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpaUyecKrX M 3BYKOBBIX JAHHBIX TPHU 3aJaHHBIX MapaMeTpax IUCKPETU3AIUH,
yMEHUE ONpPEACNSITh CPEIHIOI CKOPOCTh TMepeaauyd JaHHBIX, OILICHUBATh
U3MEHEHHE BPEMEHM Tepefayd MpU H3MEHEHWU WHOOPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBA3H;

yYMEHHUE HCIO0JIb30BaTh MIPH PEIICHUHU 3a]ad CBOWCTBA MO3UIITMOHHOMN 3amucu
quceJl, aJrOpuTMa MOCTPOSHUS 3aMUCH YUCTIa B TIO3UIIMOHHONW CHCTEME CUUCIICHUS
C 3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHHUS YMCJia MO CTPOKE, COoAepiKallel 3amuch
ATOTO 4YHWCJIa B TO3UIMOHHOW CHUCTEME CYHUCJICHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBITIOIHATH apu(PMETHYECKUe OIepalry B TO3WIUOHHBIX CHUCTEMax
CUUCIICHUS;

YMEHHE BBINOJHATh MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUN, HCIONb3YS
3aKOHBl anreOpbl JIOTUKW, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOpMabHBIX (popMax 1Mo 3aaHHON TaOIHIe
UCTUHHOCTH, HCCJIEIOBaTh 00JaCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NEPEMEHHBIE, PEIIaTh HECTI0KHBIC IOTHUYECKNE YPABHEHHS U CUCTEMBI YPABHEHUI;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33IaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IENbIX
YKCes, aHaJIU3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHUE ONpPEAeNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cymMupoBaHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MaccuBa, MepeOOpHBIE
aJITOPUTMBbI, IBOMYHBINA MOWCK) U MPHUBOJAHUTH NMPUMEPHI HECKOJIBKUX AJITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIBbHBIM $I3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMH O Oa30BbIX THUIIAX JIaHHBIX H
CTPYKTypaX JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE  YIPABISIONINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh AaHaIu3 MPEAJIOKEHHON MpPOrpamMMBI:
OTIPEJICISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
ONpEeNeNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJY4YEHHE YKa3aHHBIX



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

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE MCIOJb30BaTh AJIEKTPOHHBIE TAOIUIbI AJIsl aHAIU3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHUE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O U HAUMEHBIIEr0 3HAYECHWM, pelleHue
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenus kypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  TMpEIMETHBIE
PE3YNIbTATHI:

yMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJBI, JOMYCKAIOIIMEe OJHO3HAYHOE
JIEKOANpOBaHUE cooOUIeHu (TIpe@UKCHbIE KObI), MCIOJb30BaTh MpPOCTEHIINE
KOJIbl, KOTOPBIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMMOKHU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIONINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHION0
JUIMHY COOOLIEHUsI MPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE peluiaTh aJlfOPUTMUYECKUE 3a/laud, CBS3aHHBIE C aHAJIU30M TIpados
(3amauM  TOCTPOEHMSI ONTHUMAJIBHOTO TYTH MEXIYy BeplIMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepUIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JAEPEBhS MPH
aHaNMM3e W TIOCTPOCHUM KOJOB M Ui TPEACTABICHHUS apuPMETHICCKUX
BBIPXKCHUH, IPU PELICHUH 3a/1a4 [TOMCKAa U COPTUPOBKHU, YMEHHUE CTPOUTH JEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaTbiBaTh U 0OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTETHUIO UTPBL;

yMeHUE pa3pabaTbiBaTh U pealiu30BbIBaTh B BHJAE HporpamMm 0a3oBbIE
QITOPUTMBI, YMEHHME MCIOJIb30BaTh B IPOrpaMMmax JAaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OIpaHMYEHUH HAa JUAana3oH MX BO3MOXXHBIX 3HAYECHHW, NPUMEHSTH IPU
pELICHNH 33124 CTPYKTYpPBI TaHHBIX (CIIMCKH, CIIOBApH, CTEKH, OUEPEH, IEPEBB),
UCIIOJIB30BaTh 0a30BblE ONEpallMM CO CTPYKTypaMH JAaHHBIX, IPUMEHITH
CTaH/JApTHBIE U COOCTBEHHBIE MOJAIPOrpaMMBbl I 00paOOTKH YHMCIIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MpHU pa3padOTKe mporpamMm OHOIMOTEKH
MNOJMpPOrpaMM, 3HaTh (PYHKIMOHANBHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpe/bl pa3paboTKH, yMEHHE UCIIOIB30BaTh CPECTBA OTIAJIKU IPOTPAMM B
cpelie MpOorpaMMHUpPOBAHMSI, YMEHUE JOKYMEHTHUPOBATH IPOTrPaMMBl;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEACHUSAMU O 0a3aX MaHHBIX, HX CTPYKTYype,
CpeACTBax co3JaHusi M pPabOThl C HUMH, YMEHHUE HCIOJb30BaTh TaOJIMYHbIE
(pensanroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJIHATH
COPTUPOBKY M IMOUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyIO Oa3y
JAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIH JIJIsl aHan3a
00BEKTOB M TMpoIecCOB: (HOPMYIUPOBATH I1€Jb MOJCIUPOBAHUS, BBIMOIHATH
aHaJgu3 pPe3yJIbTaTOB, TMIOJYYEHHBIX B XOJE€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIN MOJETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
PE3yNIBTaThl MOJICIIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHUE OpPraHU30BBIBATH JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJACTB MHU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE
BO3MOXXHOCTECH IH(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHWE OCHOBHBIX NPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTA B Pa3IMYHBIX O00JACTSX,
HaJIWMYME TMPEJCTABICHUN O Kpyre permaeMbIX 3ajJad MAaIlldHHOTO OO0y4YeHUs
(pacmo3HaBaHus, KjlacCU(PUKAMK U TMPOTHO3UPOBAHUS) HAIMYHE MPEICTABICHUM
00  HCMONB30BAaHMM  HUHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

Ne HaumeHnoBaHue pa3esioB 1 TeM NIPOrPaMMBbI Komriectso tacon JJICKTPOHHEIE
n/n Bcero K/p I/p (uudpossie)
o0pa3oBart. pecypchl
Paznea 1. lilndpoBas rpaMoTHOCTH
1.1 KomnbroTep - yHHBEpCcanbHOE YCTPOUCTBO 0OpaOOTKH TAHHBIX 6
1.2 [IporpammHoe obecnieueHne 5
1.3 KomnbrotepHbie ceTu 4
1.4 NudopmanronHas 6e301macHOCTb 5 2
Hroro no pazgeny 20
Paspnen 2. Teopernyeckue 0CHOBbI HHGPOPMATHKHU
2.1 [IpencraBnenne nHGopManuy B KOMIBIOTEPE 15 2
2.2 OcHOBBI aredphl JOTUKU 12 1
2.3 KommnwrorepHas apupmernka 7 1
Hroro no pazneny 34
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHHe
3.1 BBenenne B nmporpaMMupOBaHUE 13 0.5
3.2 BcrnoMoraTenbHbIe aaropuTMbI 6 2
3.3 YyciaeHHble METOObI 5 3
3.4 AJropuTMBI 00paObOTKH CHMBOJIBHBIX JTAHHBIX 5 1
3.5 AJropuT™MbI 00pabOTKH MacCHBOB 6 3.5
Wroro no pazgeny 35
Paznea 4. UndopmanmoHHbie TEXHOJOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 7 3
Hroro no paszneny 13
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 21.5




11 KVIACC

KoanuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne i/ DOIDAMMEI B K/ T (uu¢poswIe)
porp cero p p o0pa3oBaTe/bHbIE
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u uapopMamoHHbIE 6 25
MIPOLIECCHI
1.2 MopenupoBanue 4 2
Hroro no pazgeny 10
Paszpnen 2. Anropurmsl M IPOrpaMMHPOBaHUeE
2.1 DJIEMEHTHI TEOPUHN AITOPUTMOB 3 1
2.2 ANTOPUTMBI U CTPYKTYPbI JAHHBIX 17 10
73 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 3 45
' MIPOTPaMMHUPOBAHUS )
Hroro no pazneny 28
Pasznea 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnrerotepHo-maTemaTuyeckoe 6 )
) MOJICIUPOBAHKE
3.2 Ba3el manaBIX 6 4
3.3 Be0-caiitbl 7 3
3.4 Kommnerorepnas rpaduka 6 3.5
3.5 3D-MoenupoBaHe 5 3
Wroro no pazgeny 30
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 35.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

Ne KosmuecTBo 4acoB DJIeKTpOHHbIe U (poBbIE
Tema ypoka
n/n Becero | Kp/p | IIp/p | o0pasoBaTe/bHbIE peCypChl
1 TpeboBanus TeXHUKN O€30MACHOCTH U TUTHEHBI TIPH paboTe ¢ 1 hitps-//m.eds0o.ru/CDSOTEZIH
KOMIBIOTEPAMH U IPYTUMHU KOMIIOHEHTAaMH HHU()POBOTO OKPY>KEHUS
2 [IpuHIMIBI pabOTHI KOMIIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM 1 https://m.edsoo.ru/4P3NA492H
3 O6MGHU JAHHBIMU C IOMOUIBI0 UH. KOHTpOJIIEph! BHEITHUX 1 hitps-//m.eds00. W/ OYWKB3FCY
YCTPOWCTB
4 ABTOMAaTHYECKOE BBIITOJIHEHUE POIPAMMBI ITPOLIECCOPOM 1 https://m.edsoo.ru/Q7PPNKKNJ
5 OmnepaTtuBHasi, TIOCTOSHHAs 1 JOJMOBPEMEHHas [1aMSTb. KonTtpomepsl 1 hitps-//m.eds0o.ru/OEEPUIXZM
BHEIIHUX YCTPOMUCTB. [IpsAMON nocTyn K naMsATH
6 CoBpeMEHHbIE KOMITBIOTEPHBIE TEXHOJIOTUU 1 https://m.edsoo.ru/ALDEXFUSW
[IporpammHoe obecrieueHue KOMIBbIOTEPOB, KOMIBIOTEPHBIX CUCTEM U
7 M(I))6I/I§I)HI)IX ycTpoicTB. MHcTammsauums I/}: I[eI/IHCTaJ'IJ'ISII_[I/ﬁI 1 https://m.edsoo.r/FVO1UDPU4
: https://m.edsoo.ru/FO6KMVIHO
MIPOTPAMMHOTO 00eCTICUeHUS
8 CucremHoe nmporpaMMHoe obecrieueHue. OneparmoHHbIE CUCTEMbI 1 https://m.edsoo.ru/4A0RW2NT2Q
9 Yrunutel. [paiiBeps! ycrpoiicTs. [lapamnensHoe nporpaMMUpOBaHHE 1 https://m.edsoo.ru/6NYUZLBEM
10 daiinoBsle CHCTEMBI. [IpuHIUMIIBI pa3MeleHss 1 IMEHOBaHUS (1)%I/IJ'IOB 1 hitps-//m.eds0o.ru/2GGAHSWES
B noiroBpemMeHHoN namsitu. [1labiaonbl 11 onucanus rpynn ¢aiiios
11 3akoHogarenbcTBO Poccuiickoit denepanuu B 001aCTH TPOrPaMMHOTO 1 https://m.edsoo.ru/ZSHTKOR2R
o0ecreueHus U JaHHbIX
12 [IprHIUIIBI TOCTPOEHUS U alnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX 1 https://m.edsoo.rt/UP2LZYRRS
cereil. CereBble NpoTOKOJIbl. CeTh MHTEpHET https://m.edsoo.ru/BUKD6H662
13 Pa3nenenune IP-ceTu Ha MOACETH C MOMOIILIO MAaCOK MOACETEN 1 https://m.edsoo.ru/B85STOGBUN
14 CereBoe aIMUHUCTPUPOBAHUE 1 https://m.edsoo.ru/W9QOKTKUQ
15 Bunel nestensnoctu B cetn MaTepuer. CepBucs! MHTEpHETA. 1 hitps-//m.eds0o0.ru/G3NTWUIIL
I'ocynapcTBEHHBIE DIIEKTPOHHBIE CEPBUCHI U YCIYTH
16 WNudopmanmonnas 6e30mnacHOCTb. BpenoHocHbIE porpaMMHOe 1 https://m.edsoo.ru/UKKSRFKUA
o0ecrieyeHne U MeTo1bl 60PbHOBI C HUM https://m.edsoo.ru/Z196J96WA
17 [IpakTuyeckas pabora o Teme "AHTHBHPYCHbIE IPOTpaMMBbI" 1 1 https://m.edsoo.ru/2MUORPFZW




Opranuzanus 1uaHOro apxuBa uHGopmarmu. PesepsHoe

18 https://m.edso0.ru/3762V5S53
konupoBaHue. [laposbHas 3amura apxusa
https://m.edsoo.ru/SHBM1MNPS
19 HIndposanue nanueix. Anroputm mudposanus RSA. Creranorpadus https://m.edso0.ru/NONXTMTGC
20 [TpakTudeckas pabora no teme "lludpoBanue naHHBIX" https://m.edsoo.ru/WOSDBEAHK
1 WNudopmanmst, nanusie 1 3HaHus. MH(DOpMAIIMOHHbIE TPOIECCHI B https://m.edsoo.ru/KKHOVPYST
MIPUPOJIe, TEXHUKE U OOIIECTBE
HenpepriBHBIE U AUCKpETHBIE BETUYMUHBI U curHaibl. HeoOxoaumocTts
22 JTUCKpETU3auu HHGOpMaIH, MpeTHA3HAYCHHOM 711 XpaHEHUS], https://m.edsoo.ru/TUXPVOKAR
nepenauu U 00paboTKU B HU(POBBIX CUCTEMAX
JIBonuHOE KOtMpoBaHue. PaBHOMEpHBIE U HEPAaBHOMEPHBIE KOJIBI.
23 JlexomupoBaHue COOOIICHUI, 3aITMCAHHBIX C TIOMOIIBIO https://m.edsoo.ru/2RN2VP5UY
HEPAaBHOMEPHBIX KOJOB
o4 Ycenosue @ano. [TocTpoeHne 0AHO3HAYHO JEKOIUPYEMBIX KOJOB C https://m.edsoo.ru/RSNZPODAM
nomMotIbio aepesa. ['pad An. A. MapkoBa
75 Equnauns! namepenus koiandectsa nHbopManuu. AnQaBuTHBIN https-//m.edsoo.ru/XT1 VEDUDE
MOAXO0]1 K OIICHKE KOJInYecTBa MHPOpMAIUH
26 Cucremsl cuucnenus. [lepeBon uncen U3 0OJHON CUCTEMBI CUNCIICHUS B https://m.edsoo.ru/8VE5SV1SFV
JIPYTYIO https://m.edsoo.ru/YZOH2ALXL
JIBonyHasi, BOCbMEpPUYHAS U IIECTHAAUATEPUYHAS CUCTEMBbI https://m.edsoo.r/FO2E2DBV6
27 o ’ https://m.edsoo.ru/IGDVA9SGD
CHMCIICHHA, CBA3H MOXILY HHMH https://m.edsoo.ru/LX92H6UIO
28 ApubmMeTnuecKre ornepanuy B MO3UITHOHHBIX CHCTEMAaX CYMCIICHHS https://m.edsoo.ru/MH6ZNN4 XX
29 TponuHas ypaBHOBEILICHHAs CUCTEMA CYUCIICHU. [IBOnYHO- https://m.edsoo.ru/BJ1Z3E4YS
JIECATUYHAsA CUCTEMA CUUCIICHUS https://m.edsoo.ru/W6YFFD1CM
30 KoaupoBanue TekcToOB https://m.edsoo.ru/85PJ7KP5T
31 PactpoBoe koaupoBaHue u300pakeHUi https://m.edsoo.ru/ZJ1X9S61P
32 Hpaxmqecxaii paboTa o teme "Jluckperuzaius rpadpudyeckoi hitps-//m. eds0o.ru/NZEIX44S]
uHpopMaIuU
33 HB?TOBLIG MoJienn. BektopHoe koaupoBanue. @opmatsl ¢aitios. hitps.//m.cdsoo.r/9ZTZBZI4]
Tpéxmepnas rpaduka. @pakranbHas rpaduka
34 Koaupoanue 3Byka. Ouenka HHPOPMAMOHHOTO 00BEMA 3BYKOBBIX https://m.edsoo.ru/CG4SSYIAG




JAHHBIX IIPU 33JJaHHBIX YAaCTOTE IUCKPETU3ALMU U PA3PSIAHOCTH
KOJIUPOBAHUs

[Ipaktuyeckas padora o Teme "J[ucKkpeTH3aIus 3ByKOBOM

35 " https://m.edsoo.ru/RSQ2WIEUJ
uHbOpMAIIH
36 OCHOBBI areOphI JIOTUKA https://m.edsoo.ru/KB7YAOUZR
37 Jlornueckue onepanuu. TabauIbl HICTUHHOCTH https://m.edsoo.ru/SYXSUNS75
Jlornueckue Belpaxkenus. JIoruueckue ToxaecTsa. Jloka3arenbcTBo
38 P A A https://m.edsoo.ru/DL66JCD8M
JIOTUYECKHUX TOKIECTB C TTOMOIIBIO TAOJIHUI] HCTUHHOCTH
[IpakTnueckas pabota no teme «I[locrpoenue n aHanuz tadbau
39 P P P t https://m.edsoo.ru/5519KLUHS
WCTUHHOCTHU B TAOJIMYHOM ITPOLIECCOPEN
40 Jlorndeckne omepalniy 1 onepaniuy HaJ MHOKECTBAMH https://m.edsoo.ru/UAZ4IF466
p p https://m.edsoo.ru/EQ1D7V7DT
3aKoHBI areOphI JIOTUKUA. DKBUBAJICHTHBIE TTPE0Opa30BaHUs
41 p o peobp https://m.edsoo.ru/F2ADGUMRA
JIOTMYECKHUX BBIPAKCHUH
42 Jlornyeckue ypaBHEHUS U1 CUCTEMbI YPaBHEHHI https://m.edsoo.ru/4ALLNS3VNG
Jlormueckue pyHKIMU. 3aBUCUMOCTb KOJTMYECTBA BO3MOYKHBIX
43 JIOTHYECKUX (DYHKIMI OT KOJWYECTBA apryMeHTOB. [1oHBIEe cucTeMBbI https://m.edsoo.ru/491 YOOXBS
JIOTHYECKUX (DYHKITHI
Kanonunveckue Gopmbl JOTHYECKUX BbIpakeHH. COBEPIIICHHBIS
44 TU3BIOHKTUBHBIC U KOHBIOHKTUBHBIE HOPMAaJIbHBIE ()OPMBI, AJITOPUTMBI https://m.edsoo.ru/FUSISBD59
UX IOCTPOEHUS 1O TaOIKIe UCTUHHOCTU
45 Jlormyeckue 371€eMEHTHI B COCTaBE KOMITbIOTEPA https://m.edsoo.ru/EJTWVIVROM
46 Tpurrep. Cymmarop. MHOTOpa3psiiHbIN CyMMaTOP https://m.edsoo.ru/RFYE1IA1J
[TocTpoenue cxeM Ha JJOrMYECKUX 3JIEMEHTax. 3aluch JOTMYECKOTO
47 BbI agceHI/m IO JIOTUYECKOU cxeMe. MUKPOCXEMBI U TEXHOJIOT U UX hitps://m.eds00.u/BC2CBFQZU
p - VKD hitps://m.eds0o.ru/G6GAVB3DO
MIPOU3BO/ICTBA
[IpencraBnenue 1enbIX YUCEI B IaMATH KOMIIbIOTEPA.
48 OrpaHn4eHHOCTh IMana3oHa Yncell IPU OrPaHUYEHNUN KOJIMYECTBA https://m.edsoo.ru/IXLRU8ZU4
pa3psaoB. IlepenonHenne pa3psaHON CETKU
be33HakoBbI€ M 3HAKOBBIE JaHHBIE. 3HAKOBBIN OUT. /[BOMYHBII
49 .y A OBl OuT. Jlg0 https://m.edsoo.ri/OFZEI3VFR
JOTIOJIHUTEJIBHBIN KOJI OTPHUIIATENIBHBIX YNCET
50 [ToOuTOBBIE JJOrMYeckue onepanuy. Jloruueckuit, apudpmMeTHuecKuii u https://m.edsoo.ru/YFPSYSUSW




NUKIINYECKUU CABUTH

HIndposanue ¢ MOMOLIBIO TOOUTOBOM ONIEPAIIH KUCKITIOYAIOIIEe

51 N 1 https://m.edsoo.ru/HGUFCRDKS
57 [IpencraBnenue u XxpaHeHue B MaMSITH KOMITbIOTEPA BEIIECTBEHHBIX | hitps://m.cdsoo.r/SOKOOKDIF
quCel
53 BrinonHenue onepaiyii ¢ BeeCTBEHHBIMU YHCIIaMU, HAKOTUICHUE 1 hitps://m.edsoo.ru/531773CKU
OIMOOK MPHU BBIYUCICHUSIX
54 [Ipaktuueckas padota o teme «M3yueHue mopa3psIHOro MATUHHOTO 1 1 hitps://m.cdsoo.ra/FMOO3TAJS
TIPEACTABJICHUS EJIBIX M BEIIECTBEHHBIX YHCEID)
AHanu3 anropuTMOB. DTalbl PEIICHHS 3a7]a4 Ha KOMITBIOTEPE.
55 I/IHCprMeHTfJH)HHe CpeJICTBE' TPAHCIIATOP, OTIATINK b 1 hitps://m.cdsoo. W/ IBLT/92MB
’ i ’ https://m.edsoo.ru/ROT5SRZCM9
PO OUITUPOBIINK
Cpena nporpammupoBaHusi. KoMIUISAINS 1 HHTEPIPETALIHS
56 nporpamM. BupTtyanbHbie MamuHbl. THTErpupoBaHHas cpeaa 1 https://m.edsoo.ru/Q2UVOIJ Y7
pa3paboTKu
57 Mertoibl OTJIaAKK MPOTPAMM 1 https://m.edsoo.ru/MN3HU4FKQ
58 Turbl NEpEeMEHHBIX B SI3bIKE TPOTPAMMUPOBAHUS 1 https://m.edsoo.ru/TJ965G8F9
https://m.edsoo.ru/D84SSWOQGF
59 O06paboTKa LEeNbIX U BEECTBEHHBIX YHCE 1 https//m. edsoo.r/DWAC3VBT3
60 BerBnenus. CiioxHbIE yCIOBUS 1 https://m.edsoo.ru/CTTPTWB96
61 [{ukiel ¢ ycnmoBuem 1 https://m.edsoo.ru/TYOTSYSQW
62 Hukiel o nepeMeHHOM. B3anmo3aMeHsieMOCTh pa3TuYHbIX BUJIOB 1 hitps.//m.edsoo.r/E4B3FET37
LIUKJIOB
63 O06paboTka HaTypaJIbHBIX YHCEI C UCIOJIb30BAHUEM IIMKIIOB 1 https://m.edsoo.ru/CUH84DHHO
64 HaxoxaeHue Bcex MpOCThIX YHCEN B 3aJaHHOM JHaria3oHe 1 0.5 hitps.//m.cdsoo.r/KOAFOGHKO
[TpakTnueckas pabora no teme «Perenue 3agay MeTooM nepedopa
65 WNuBapuanT nukia 1 https://m.edsoo.ru/VIJHS VDIC
66 JIOKyMEHTHpOBaHNE IPOTPaMM 1 https://m.edsoo.ru/AFZLCO8IN
67 OO6paboTKa JaHHBIX, XpaHAIMUXcs B (paitinax 1 https://m.edsoo.ru/9M32A105T
68 Pa30Ouenue 3a1aun Ha MOA3aAauu 1 https://m.edsoo.ru/00EOI8V7F
69 Vcnonbp3oBaHue CTaHAAPTHOM OMOIMOTEKH sI3bIKa 1 https://m.edsoo.ru/S1R9T4AMIK




nporpammupoBanus. [loakimouenue OUOIMOTEK IOITPOTPaMM
CTOPOHHUX IPOU3BOJAUTEIIEH

https://m.edsoo.ru/QDFZXIZNA

70 Tlomporpammst (npomeztyps! 1 GyHKIIH) https://m.edsoo.ru/N1KUL4SWE
71 [TpakTndeckas pabora no teme "Pa3paboTtka moamporpamm” 1 https://m.edsoo.ru/SWDX3791J
Pexypcus. PekypcuBabie 00bexThI ((hpakrans). PekypcuBHbie
72 nporeaypsl U GyHkuun. Mcnonb3oBaHue cTeka Jyis OpraHu3auu https://m.edsoo.ru/GKZY59X7B
PEKYPCUBHBIX BBI30BOB
73 [IpakTnueckas pabora o teme "PekypcruBHbIE TOAIPOrPaMMBbI" 1 https://m.edsoo.ru/YSAVNBOQV
74 MoaynbpHBIM IPUHIMI IOCTPOCHUS IPOIPAMM https://m.edsoo.ru/MAT4D3MB6
75 Uucnennsie Metoibl. [IpakTuyeckas pabora no teme «HuciaeHHoe 1 https://m.edsoo.ru/ZAK95SAASD
pelLIeHNE YPaBHEHUID) https://m.edsoo.rut/URWB7XSMQ
76 Hcnonb30BaHuE TUCKPETU3AIMHI B BBIYMCIUTENIBHBIX 33/1a4ax https://m.edsoo.ru/7QP541 UWR
77 Eﬁ;ﬁ;ﬁif?;;ﬁ:gggi;i;;ﬁm «[IprbMIKERHOE BRIMHICTIEHNE JUTHH 1 https://m.edsoo.ru/SH4ENJ7PH
78 [IpakTuueckas padota o teme «Ilouck Makcumyma (MHHUMYyMa) 1 hits-//m.eds0o.ru/7CMIEQOSM
byHKIIANY
O06paboTKa CUMBOJIBHBIX IAHHBIX. AJITOPUTMBI 00pabOTKH
79 CHMBOJIBHBIX CTPOK: TOJICUET KOJIMYECTBA MOSBICHUN CUMBOJIA B https://m.edsoo.ru/ZK756B10R
CTpPOKE
30 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX CTPOK: pa3OMeHHUE CTPOKHU Ha hitps://m.eds0o.ru/W2Z3JDCCS
CJIOBA MO MTPOOETHLHBIM CUMBOJIAM
AnTopuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK: IMIOUCK ITOJICTPOKH
81 BHYTPH JIaHHOW CTPOKH; 3aME€HA HAMIEHHON NOJICTPOKU Ha JPYTYIO https://m.edsoo.ru/GOIMIAFFC
CTPOKY
o ot e | st atnxissoner
83 ['eneparus ciioB B 3aJaHHOM andaBuTe https://m.eds00.ru/9TUPAGXNE
34 MaCC{/‘IBLI U mocnenoBarenbHOCTH uncen. [Ipaktudeckas paboTa mo 05 hitps://m.cdsoo.r/ATTBNNCSB
teme "3arojiHeHre Maccrupa'
35 JIuHeHbIM TOUCK 3aJaHHOTO 3HaueHUs B Maccuse. [IpakTuueckas 05 https://m.edsoo.rt/LABGSNIAV

paboTa no Teme "JInHeHHbIM NOUCK 33JaHHOTO 3HaYeHHUsl B MaccuBe"




[Ipaktuyeckas pabdora no Teme "[loMcKk MUHUMABHOTO

86 " 1 https://m.edsoo0.ru/3AMZUG6WRV
(MakcMMaJbHOI0) 3JIEMEHTA B YUCIIOBOM MAaCCHBE
CopTtupoBka 0 JHOMEpHOTO MaccuBa. [IpocThie METO/Ib COPTUPOBKH.

87 [TpakTuaeckas padbora o teme "[IpocThie METOIBI COPTHPOBKHU 0.5 https://m.edsoo.ru/€W53WDCPMQ
MaccuBa'
CoprtupoBka ciusHueM. beicTpas copTrpoBKa MaccuBa (aaropuTM

88 QuickSort). [IpakTuueckast pabota o Teme "bricTpas copTHpoBKa 0.5 https://m.edsoo.ru/NAWMO6NBOD
MaccuBa'

39 JIBOMYHBII HOHC,If B OTCOpT?pOBaHI-'I'OM Mmaccuse. [IpakTnueckas 05 https=//m.edsoo.ru/9I4RE1Z6C
pabora 1o Teme "J{BOUYHBIN MOKCK

90 CpenctBa TEKCTOBOTO MpoLeccopa https://m.edsoo.ru/EZ6TWEGZT

91 KomnbrorepHasi BEpCTKa TEKCTA https://m.edsoo.ru/OX4NRRMOIR

9 [IpakTuueckas paborta o treme "BépcTka JOKYMEHTOB C 1 https-//m.edsoo.ru/29TPSIET
MaTeMaTH4eckuMmu popmymnamu”

93 HNHCTpyMEHTHI peLleH3UPOBAHMS https://m.edsoo.ru/HVZOMBBZ1

94 [IpakTnueckas pabora no teme "MHOrocTpaHHYHbBIE JOKYMEHTHI" 1 https://m.edsoo.ru/SKSWK3USV
O6maunbie cepuckl. KosmektuBHas paboTa ¢ JOKyMEHTaMHU.

95 [IpakTuueckas pabora no teme "KosuekruHas paboTa ¢ 0.5 https://m.edsoo.ru/PSEMOKSFA
TOKyMEHTaMu"

96 Amnanu3 nanueiX. bonbime nanueie. MamuHHoOe 00y4YeHHe httpsE//m.edsoo.ru/SISHOO4DY

https://m.edsoo.ru/4QQ6LLF9Z

97 AHaIu3 TaHHBIX C TIOMOIIIBIO MJICKTPOHHBIX TAOJIHI] https://m.edsoo.ru/MPMJ7NWH4

08 [IpakTuueckas pa60Ta:' 1o TeMe "AHaau3 JaHHBIX ¢ IIOMOIILIO 1 hitps://m.eds0o.ru/07PRYO2YV
AIIEKTPOHHBIX TAOJIHNIL
[Toctpoenue rpaduxos Gpynkuuit. [Ipakruueckas paboTa mo teme

99 "HarnsgHoe npeacTtaBieHUe pe3yabTaTOB CTATUCTHYECKONH 00paboTKH 0.5 hitps.//m.edsoo.r/BEGWOZILA
JAHHBIX B BUJIE JUArpaMM CpeACTBaMH PEIaKTOPa AIEKTPOHHBIX
Tabmui"”

100 JIunuu Tpenaa. HpaKTquc"Ka;I pabota no Teme "[lonbop nuHUN 05 hitps.//m.cdsoo.r/LP4STOLWO
TpPEeHJA, MPOTHO3UPOBAHUE

101 [Toxbop mapamerpa. [IpakTuueckas padbota no Teme "HucieHnnoe 05 hitps://m.edsoo.r/HNS 13RRJO

peleHre ypaBHeHUH ¢ MOMONIbIO oA00pa napaMeTpa’




OHTI/IMI/I?;aI_[I/ISI KaK IMOUCK HAWJTYUHICTO PCUICHHWA B 3aIaHHBIX

102 ycnoBusix. [Ipaktudeckas pabora no teme "Permenue 3amaq 1 0.5 https://m.edsoo.ru/STQFNZ7BE
ONTUMHU3ALMHU C TOMOIIBIO 3JIEKTPOHHBIX Ta0IMIL"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 21.5




11 KVIACC

No KoJymmyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka

n/n Bcero | Kp/p Ip/p o0pa3oBaTe/ibHbIE peCypChl

1 KonudectBo nHpOpMaIum 1 https://m.edsoo.ru/CPW6RXX47Z

https://m.edsoo.ru/1P4ANRPUFP

) ANropuTMBI c>1<a"TI/Is[ naHHbIX. Anroput™ Xaddmana. [Ipakruueckas . 1 1 hitps//m.edsoo.ra/JPTRLODIF
pabora mo Teme "CrkaTue TaHHBIX C TIOMOIII0 anroput™a Xahhmana https://m.edsoo.ru/87IAFKQOD

3 Anroputm LZW 1 https://m.edsoo.ru/8X5390JF6

4 AJ'IFO}VZ?I/ITMI)I cKaTus JaHHBIX ¢ otepsaMu. [IpakTuyeckas pa6(3Ta 1o 1 0.5 | hitps:/m.edsoo.ru/S80KGLIGP
teMe "Cxxatue JaHHbIX ¢ notepsmu (anroputMsl JPEG, MP3)

5 Ckopoctb nepenaun naHHbIX. [lomexoycroitunssie koAbl 11/p 1 1 https://m.edsoo.ru/N6OLKL2PN
"[TomexoycToiunBbIE KOABI" https://m.edso0.ru/4DOSUSSIS
Cucrembl. KoMIoHeHTHI cucTeMbl U UX B3aumo/ieiictBue. CUCTEMHBIN

6 ahdexT. Ynpasnenue kak nHGOpMAIMOHHBIHN mporiecc. OOpaTHas 1 https://m.edsoo.ru/7ELOJJWA9
CBSI3b

7 Moienu U MOJIETUPOBAHUE 1 https://m.edsoo.ru/3LOSU7KCU

8 I'padsr. Pemenue 3amau ¢ momonisio rpadon 1 hitps://m.eds0o.ru/SMP12Y 14

Pa®bL. a HIbIO TP https://m.eds00.ru/5087GM4M6
JepeBbs. OcHoBbI Teopuu urp. [lpaktuueckas padota mo teme "l[lonck hitps://m.eds00.ru/DIXWQFCMV

9 N o on 1 1 https://m.edsoo.ru/RLPOBGP1A
BBIUTPBIIIHOM CTPATEruy B UTPe ¢ IOJHOU nHpopMaluein https://m.edsoo.ru/9IL2SOAOS

10 CpencTtBa uCKycCTBEHHOTO HHTeIIeKTa. [IpakTuueckas pabora 1o 1 1 https://m.edsoo.ru/7PWEWI1T16
teme "CpeacTBa HCKYCCTBEHHOIO MHTEIUIEKTA" https://m.edsoo.ru/HSOPHSFHE
o .M T

11 ymnepeaias wozens surncncrni, Tesuc épua- Toiopuirallpa | 1 | hupsimedson./TS7MONDS
yHusepea A ICHIH. p punra.li/ pa https://m.eds00.ru/506FMKTSV
1o Teme "CocTaBiieHre MPOCTOM MPOTPaMMBI JIJIsi MAIMHBI T bIOPUHTA

https://m.edsoo.ru/KD8P880OBO

12 | Mammuna [locra. HopmanbHble anropudmsl MapkoBa 1 https://m. edsoo.ru/EA2DPC84Y

13 ANropuTMHUYECKN HEpa3pelIMMble 3aaui. 3aa4a OCTaHOBA. 1 https://m.edsoo.ru/DI2DPE0X0
CnoXHOCTh BBIYUCIICHUI https://m.edsoo.ru/EMWUEDNR9

14 | Tlouck NpoCTBIX YKUCEN B 33JaHHOM JIMAIIa30HE C IOMOIIBIO aJIrOpUTMa 1 1 https://m.edsoo.ru/H3J1UQKC8




«pemero Dparochenay. Ilpakruueckas padora mo reme "[lomck
IIPOCTBIX YKCEN B 33/IaHHOM Jidana3zoHe"

https://m.edsoo.ru/8N9A7JITV

MHoropaspsHbIe IeJble YUCIa, 3a/1a9d JITMHHON apu(MeTHKY.

https://m.edsoo.ru/SFLDAOPS3

" (V)

15 | IIpaktudeckas pabora 1mo Tel\'/fe Peanu3zanus Bbruncienuii ¢ https://m.edsoo.ru/JGIPZP9SC
MHOTOPa3psTHBIMU YHCIIAMU
CrnoBapu (acconuaTUBHbIE MACCUBBI, 0TOOpaKEHUS ). XAII-TaOIUIIBL.

16 [TocTpoenue anpaBUTHO-YACTOTHOTO CIOBAps AJIS 33JJaHHOTO TEKCTa. https://m.edsoo.ru/TO6DTYWVT
[IpakTnueckas padota no teme "IlocTpoenue andaBUTHO-4YACTOTHOTO https://m.edsoo.ru/WYRSXTHVB
cJoBapsi IS 3aJJaHHOTO TekcTa'"

AHaJIM3 TEKCTa Ha €CTECTBEHHOM S3bIKE. Bblienenue https://m.edsoo.ru/YIVBOQBEEG

17 MOCJIeI0BATENILHOCTEHN 10 madyony. PerynsipHbie BeIpakeHUsI. https://m.edsoo.ru/SAFNKXPAL
YacroTHbiii aHanus. [Ipaktudeckas padbora no teme "AHanu3 Tekcra
Ha €CTECTBEHHOM SI3bIKE"

18 | Crexu. AHanM3 MpaBUIBHOCTH CKOOOYHOTO BBIPAXKEHUS https://m.edsoo.ru/UZO6WG18Q
Brruucnenue apupMeTHIECKOTO BEIpaXKeHUS, 3aITMCAHHOTO B

19 | mocrdukcHOI (lf)oq)Me I1 aKTI/I‘ICCKaIS)I a60Ta’ no teme "Boruncnenue hitps://m.eds00.1u/4APHZS3IB

pme. LIp P . " https://m.edsoo.ru/BOYORWSEC
apu(pMeTHYECKOTO BRIPAKEHHUS, 3alIMCAHHOTO B MOCTGUKCHON hopme

20 Ouepenu. Mcnonp3oBanue ouepeu A1l BPEMEHHOIO XpaHEHUS https://m.edsoo.ru/RFBVQ14T0
naHHbIX. [IpakTrueckas pabora mo teme "Mcnonp3oBanue ouepean” https://m.edsoo.ru/270RH6HKM
JepeBps. Peanuzanus gepeBa ¢ MOMOILIBIO CCBUIOYHBIX CTPYKTYP.

21 | JIeonunsle (OuHapHbIe) nepeBbs. [locTpoeHue nepeBa A 3a1aHHOTO https://m.edsoo.ru/ WXTKRVSPL
apu(PMeTHUYECKOTO BBIPAKECHHUS

n

2 [IpakTnueckas pabora o reme I/Icnonwoiafmne JIEPEBBEB IS hitps://m.eds0o.ru/AB7IBOLGP
BBIYHCIICHUS apU(PMETUUECKIX BbIpaKECHUIN

23 PexypcuBnble anroputMsl 06xoa aepesa. Mcnons3oBanue creka u https://m.edsoo.ru/IL45K77G4
odepeu it 00Xoaa iepeBa https://m.edsoo.ru/M8PBJ581K

24 Anroputmsl Ha rpadax. [TocTpoeHre MUHUMAaIBLHOTO OCTOBHOTO hitps-//m.eds0o.ru/2ZKXSNSYL
JiepeBa B3BEIICHHOTO CBS3HOTO HEOPHEHTHUPOBAHHOTO Tpada
O6xox rpada B rmyouny. O6xox rpada B mupuny. KonndectBo

25 a3J1HIt[1H1:1X(bH e }llv{ency BE IHII/[IHEM(I?I 0 I/IeHI;I/I (})]BaHHOFO https://m.edsoo. WPDOGDKZXS
P YT Ay BEP p p https://m.edsoo.ru/OK5XBLF1B
aIMKINYecKoro rpada

26 | AnroputMm [Jlelikctpsl. [IpakTuyeckas pabora no Teme "Boruncienue https://m.edsoo.ru/CRN45WO59




JUTUHBI KpaTYalIero myTu MeXIy BeplInHaMu rpada (anroputm
JeiikcTper)”

https://m.edsoo.ru/OPUC4APCM

27 | Anroputm @noina—Y opiamia https://m.edsoo.ru/4T2Y64Y1Y
3amaun, pemaceMsbI€ ¢ IIOMOIIBIO JMHAMHYCCKOIO IIPOrpaMMHpPOBaHM . https://m.edsoo.ru/OB0O3M36FA
og | BBIYHCICHUE PEKYPCUBHBIX ¢ynkuuii. [1/p mo Teme "Brrancnenue 1 https://m.edsoo.ru/I39CZ91D1
PEKYPCUBHBIX (PYHKITUI C TOMOIIBIO TUHAMUYECKOTO
MIPOrpaMMHUpPOBaHUS"
3ajauu, pemaeMbie ¢ TOMOIIBIO JUMHAMHUYECKOTO POrPAMMHUPOBAHHUS: https://m.edsoo.ru/N6B4V28X5
29 MOJICYET KOJIMYecTBa BapuaHToB. [IpakTuueckas padbora mmo reme 1 https://m.edsoo.ru/TO288GY9B
"[Moacuér KoIMUeCTBa BAPUAHTOB C TTIOMOIIBIO TUHAMHYECKOTO
MporpaMMUpOBaHus"
30 3ajauu, pemnraeMspie ¢ TOMOIIBI0 JUHAMHUYECKOTO TIPOrPAMMHUPOBAHHUS: https//m.edsoo.rw/ VMITOV2IU
3a7a4l ONTUMHU3ALUN
ITo € 0 mapa, a orpa oBaHus. O030p A3BIKO
31 ' ;ﬂT:IMMHHoiafIPI/III;{MI?OEET;E (:gSM;é)L:KTI:Z{o I/IeH”Il?I/Iﬂ (I))]IBI;H]:-IOM hutps://m.edsoo.u/EBLIGVILY
porp p ) p p https://m.edsoo.ru/XQP3TUBLF
MIPOrpaMMHUpPOBAHUN
3 OO6mbekTh! 1 Kinaccbl. CBocTBA U METO bl 00BEKTOB. OOBEKTHO- https://m.eds00.ru/6JQIC1GXS
OPUEHTHUPOBAHHBIN aHATU3 https://m.edsoo.ru/LXRDV5535
33 HpaKTquCvaaﬂ pabota mo teme "Mcnosib30BaHNE TOTOBBIX KJIACCOB B 1 https://m.edsoo.ru/9UOXTZSAH
Iporpamme
Pa3paboTtka nporpamMm Ha OCHOBE 00BEKTHO-OPHUEHTUPOBAHHOTO
34 nozg(ona HpaI;(TI/IIZICCKa}I pabora "Pa3zpaboTka ?IpOCTO]I;;I MPOTPaMMBI C 1 hitps://m.edsoo.ru/IPCNIIOX2
) " https://m.edsoo.ru/OSXBALUVU
HCIIOJIb30BAHUEM KJIACCOB
WNukancynsauus. [Ipaktudeckas pabota no teme "Pa3zpaboTka kiacca, https://m.edsoo.ru/XWFD3SRL6
35 " 0.5
HCTIOJIB3YIOLETO UHKAIICYIISALUIO . https://m.edsoo.ru/3IPHY7VDC
36 | IlpakTuueckas padota mo Teme "Pa3paboTka nepapxuu Kiaccon' 1 hitps://m.edsoo.n/TDEZGXED2
37 Cpenpl ObIcTpoOit pazpaboTku mporpamm. [IpoextupoBanue https://m.edsoo.ru/IL6XE9IBF
uHTepdeiica noap3oBaress https://m.edsoo.ru/18FFURCHI
Hcnonb3oBaHue roToBbIX ABJISIEMBIX 3JIEMEHTOB ISl IOCTPOEHUS
N yip OB AU TOCTP https://m.edsoo.ru/844Q1ZXE4
38 | unrepdeiica. [IpakTrueckas padota no teme "Pa3zpaboTka mporpamMmbl 1

¢ rpaduyeckuM uHTEpdeiicom"

https://m.edsoo.ru/M7J3MMDEI




39

OTalbl KOMITBIOTCPHO-MATCMATUYCCKOTI'O MOACIIMPOBAHUA

https://m.edsoo.ru/Q5J50KWIN

I[I/ICerTI/I?;aI_[I/ISI IIpru MaTCMaTUICCKOM MOACIINPOBAHNHN HCIIPCPBIBHBIX

https://m.edsoo.ru/ZXKKJQ1UO

40 HpouiCCOB. Mo enupoBanue I[BI/I)If'CHI/DI. [IpakTuyeckas padora 1o 1 https+//m. edsoo.ra/YCLZAUHHA
teMme "MoaenupoBaHue ABUKEHUS
A1 Mo;[e'J'mpOBaHHe OHMOJIOTMYECKUX CHUCTEM. HpaK:‘I/I‘IeCKaSI pabota 1o 05 | https:/m.edsoo.ru/925SRWHIWH
teMe "MogenupoBanrue OMOJIOIrMUYECKUX CUCTEM
42 MaremaTuyeckue MOJIE B 3KOHOMUKE. BerauciaurenbHbie https://m.edsoo.ru/HYZZHAQZI
AKCIIEPUMEHTHI C MOJICTISIMU
43 ?epOﬂTHOCTHI)Ie Mmoaenu. [Ipaktuueckast pabora o Teme . 0.5 | hitps://m.cdsoorw/RSDLTZK22
NmuTtannonHoe MoaeupoBaHue ¢ moMonipio meroga Monte-Kapiio
44 KommproTepHOE MOISTUpOBaHUE CUCTEM yipaBieHus. O0paboTka https://m.edsoo.ru/D52P3UQNN
Pe3yIbTaTOB SKCIIEPUMEHTA
45 | TabmuuHble (pensIuOHHBIC) 0a3bl JAHHBIX https://m.edsoo.ru/ISQMIQ8G4
Ilouck, copTupoBKa B (GHIBTPANKs JAaHHBIX. 3aIPOCkl Ha BEIOOPK
46 | maHHBIX 3§np€)cm c na%aMezgthfm ]J;ancnﬂemfe MOJIS B 3anp1())cZX 1 hutps://m. edsoo.ru/GTZBVTILY
) . . . " https://m.edsoo.ru/X7YS6VTTG
[TpakTuueckas padota o Teme "PaboTa ¢ roToBOM 0a30i JaHHBIX
MuoroTal e 0a3bl ga .T CBsI3ei Me abmuamu.
47 Bucmnni xon. Lenoctiocts Gaas gamix. Tpaxmiriceias paora | hupsi/medsoo.r XPHORTDMS
" 3 Hu P " p https://m.edsoo.ru/4FHI25TDD
o Teme "Pa3zpaboTka MHOTOTaOIMYHOM 0a3bl JaHHBIX
48 3anpockl K MHOTOTA0IMYHBIM 0a3aM naHHbIX. [IpakTHueckas padota 1 https://m.edsoo.ru/UVTVIOWORW
1o Teme "3anpockl K MHOTOTaOIMYHON Oa3e TaHHBIX" https://m.edsoo.ru/FOYXMVOB7
49 S3bik ynpasnenus qanasiMa SQL. Tlpaktuueckas paboTa 1o teme 1 https://m.edsoo.ru/PIMIPKQMR
"VrpaBieHue TaHHBIMU C TOMOIIBIO si3bika SQL" https://m.edsoo.ru/GL552SSUD
50 Hepensimonnsie 6a3bl JaHHBIX. DKCIEPTHBIE CUCTEMbl. IHTepHET- https://m.edsoo.ru/8YQXGKB6U
IPUIOKEHUA https://m.edsoo.ru/VUNNCDB4U
51 [Tonsarue o cepBepHO U KIMEHTCKON 4acTAX CaiTa. Texnonorus hitps://m.cdsoo.r/N6DWPAIRG
«KJIIMEHT — CEPBEP», €€ JOCTOMHCTBA U HEJOCTATKU
https://m.edsoo.ru/G2HZZBEE]J
52 OcHossl s3p1ka HTML. [Ipaktuueckas padorta no teme "Coznanue 1 https://m.edsoo.ru/DD7JRDZIN
TEKCTOBOM BeO-CTpaHUIIbI" https://m.edsoo.ru/QY71J10R7
https://m.edsoo.ru/YLBK9SMHJ
53 | Ilpaktuueckas pabora no teme "CoznaHue BeO-CTpaHUIIbl, 1 | https://m.edsoo.ru/6EIXO4QCK




BKJTFOUAIONIEH MYJIbTUMETIUHHBIC 0OBEKTHI (PUCYHKH, 3BYKOBBIC
JaHHBIE, BUEO)"

OcHoBbl kKackamabix Tabmmi ctuieit (CSS). [Ipaktudeckas padota 1o

https://m.edsoo.ru/V6H31EQRS5

n
54 | Teme U?(bOpMJICHI/Ie CTPaHUIIBI C TOMOMIBIO KACKaTHBIX TAOJIHII 1 https://m. edsoo.r/MGSEDM7TA
CTHIIEH
. https://m.edsoo.ru/VHYQBFIS5S
55 | Cuenapum Ha ssbike JavaScript https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.ru/EPV5SADCQR
o - T "
56 OpMBI Ha Be(?' crpanuiie. [Ipaktudeckas padota o teme "OO6padboTka hitps.//m. edsoo r/KECH27ELA
JTaHHBIX GopM
57 | Pa3memenue BeO-caiiToB. Ycayra XoCcTUHra. 3arpy3ka (aiiaoB Ha calT https://m.edsoo.ru/YO VM4R 542
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MPOBEPSIEMBIE HA EI'D 110 UHOPOPMATUKE 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, KJIaccuuKanms, KJIacTepH3aLus, aHaIMN3
OTKJIOHEHUI); TOHUMATh MOCJIEI0BAaTENIbHOCTh PEIIEHUs 3a7ad aHaau3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA Ka4eCcTBa JAHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJEIH, NpeoOpa3oBaHUE JaHHBIX,

BU3yalIn3alusd JaHHBIX, MHTCPIPETAIHUA PE3YJILTATOB

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

00bEMa TaHHBIX U XapaKTepUCTHK 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 TMO3UIIMOHHOMN
CHUCTEME CUHCIIEHUS C 3aJaHHBIM OCHOBAaHHWEM M IIOCTPOEHHUS YHCa TI0
CTPOKE, COJEpJKalllel 3amuch ATOrO 4YHUCIa 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
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJaHHOMY
AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBATH BBIMT'PBINIHYIO CTPAaTCTHIO

UTPBI




2.9

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

IMOoATIpOrpaMMmBl, IPpU 3aJaHHbIX UCXOJAHBIX 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 (Ilackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TPEICTaBJICHWE 4YHCIa B BHAEC HaOOpa MPOCTHIX
COMHOKUTEIICH; Hax0XkJIECHHE MaKCUMAIbHOW (MHHUMAIBHOW) IHQPHI
HATYPAJIBHOTO YKCIIA, 3aIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBaHHUEM,
He mpeBblmaromuM 10; BbUKCIEHUE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCIOBOH TOCIIEIOBATEILHOCTH (CYMMBEI,
NPOM3BEACHUSI  CPEJHEr0  apU(PMETUYECKOTO, MHHUMAIBHOTO  H
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHYECTBA 3JIECMEHTOB, YJIOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MAacCHBA, yMCHHE
UCIOJIb30BaTh B TpOTpaMMax [aHHbBIC pa3jIMYHBIX TUIOB C Y4ETOM
OTPaHWYCHUH Ha JMara3oH WX BO3MOXKHBIX 3HAYCHUH, NMPUMEHATH TPU
pellIeHrH 3a7ay CTPYKTYpPbI JAaHHBIX (CIUCKH, CIOBApH, CTEKH, OYEPEaIH,
JIepeBbs); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; MCIONb30BaTh MpHU
pa3paboTke mporpamMM OUOIMOTEKH MOANPOTPaMM; YMEHHUE HCIIOJIb30BATh

CpeacTBa OTIIAAKU IIPOTrpaMM B CpCAC MPOrpaMMHUPOBaAHUSA

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.
[TpoTtokoiner creka TCP/IP. Cuctema nomennbix uméH. Paznenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACeTeH

1.3

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

WMEHOBaHUsl (aiioB B moiroBpeMeHHoW mnamsTu. [llaGmoHbl ays omucaHus

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 3amenbl. [ludp Ilesaps. [udp Buwkenepa. 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-u4HO# cucteMbl CUMCICHUS

B JCCATUYHYIO. AJ'IFOpI/ITM nepeBoia KoHeyHOM P-umuHOi I[pO6I/I B ACCATUYHYIO.




AJNTOpUTM MEpeBOJia LEJIOTr0 YHuciaa U3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOM necaTUyHOM apobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAIUATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b 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

Komuposanue texctoB. Koguposka ASCII. OnHoOaliTHRIe KOaupoBkU. CTaHaapT
UNICODE. Komupoka UTF-8. Ompenenenne wuHGOpMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOILIEHUI

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

JaHHBIX MIPH 3aJaHHBIX HACTOTC 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.

Jlormueckure (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 Kommblotepa. Tpurrep. Cymmarop.
Muoropaspsausiii cymmatop. [locTpoenne cxem Ha JIOTUYECKUX DJIEMEHTax IO
3aJJaHHOMY JIOTMYECKOMY BBIPQKEHHIO. 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'IeHI/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
JIOTIOJTHUTENBHBINA KOJI OTPULIATENIBHBIX YUCET.

[ToOutoBbie normueckue omnepauuu. Jloruueckuif, apudmerndyeckuii u

nuknudecknit cnuru. llludpoBanne ¢ TOMOIIBI0 TMOOUTOBOW oOmepanuu




«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. BreimonHeHue onepanuii ¢ BEHIECTBEHHBIMU YHCIAMH, HAKOILJICHUE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padppr. OcnoBuble TOHATHS. Buapl rpados. Onmcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpPHUI, CIUCKOB CMEXHOCTH. PemieHue
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

HepeBwpsa. bunapnoe nepeBo. JlepeBbst momcka. CrocoObl 00Xxoma Jepesa.
[IpencraBnenne 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 BapUaHTOB, OINKCAHUE CTpPATeTMH Wrpbl B TaOnMuHOM dopme.

Boiurpeliiiabie 1 TPOUTPHIIIHBIE TO3UIUU. BRIUTpHINIHBIE CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOTO  WHTEUIEKTa.  MneHTudukamus W TMOWCK
n300pakeHU#, pacro3HaBaHue Jull. Vcmoab30BaHNE METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJaronux cuctemMax. Mcrnonp3oBaHHE METOIOB UCKYCCTBEHHOTO

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

OrneHKa CIOKHOCTH BBIYUCIICHHH. Bpemst paboTel m 00BEM HCIOIB3yeMO
naMaTH, HMX 3aBUCUMOCTb OT pa3Mepa MCXOJHBIX JaHHbIX. OneHka
ACUMIOTOTUYECKOW CIIO)KHOCTH alTOPUTMOB. AJITOPUTMBI MMOJMHOMHUATBHON
cnoxHoctu. Ilepebopubie anroputMmbl. [IpuMepsl pa3nUUYHBIX aITOPUTMOB

peIICHUA OJTHOM 3aauy, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDb

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, 3allMCAHHLIX B IMMO3UIIMOHHBIX
CUCTCMAaX CYHCICHHUA: pa36HeHHe 3allMCn  4YucCjla Ha OTACIIbHBIC I_[I/I(I)pLI,
HaxOXXJACHUC CYMMBI U TMIPOU3BCACHUSA I_II/I(I)p, HaXO0XXJICHHE MAaKCHMaJIbHOM

(MMHUMAITBHOM) 1M (PBHI.




[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

A3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
LIEJIOYMCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIEC, JOrudeckue. BerBieHus.
Cnoxwusbie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitnax. TekcToBble W ITBOMYHBIC (ailIIbL.
@ailioBble nepeMeHHble ((aiinoBbie ykazaTenu). Urenue u3 ¢aina. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agauu. IloanporpaMmel (poueaypbl U GyHKIINN).

Hcnonb3oBanue ctaHnapTHON OMONIMOTEKHU s3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBnble mpoueaypbl u (yHkiuu. Vcnonb3oBaHue creka ais

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
MTOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck ™Makcumyma (MHUHUMYMa) GYHKIIUA OJHOW TIEPEMEHHOW METOJIOM

IIOJIOBUHHOTI'O OCJICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — GyHKUMHM  sI3bIKa
IPOrpaMMUPOBAHUS ISl 00paOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TMOSABIECHUN CHUMBOJIa B CTpOKE,
pazbueHre CTPOKM Ha clioBa MO MpPOOEIbHBIM CHMBOJIAM, TOUCK MOJICTPOKU
BHYTPH JaHHOW CTPOKH, 3aMEHa HalJIEeHHOW IMOACTPOKU Ha JAPYIYIO0 CTPOKY.
I'enepamust Bcex CIOB B HEKOTOpPOM alipaBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

OI'pPaHUYCHUSM. Hpeo6pa30BaHHe quciia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M HOCJHEIOBATENBHOCTH  4ucell. BblunmciaeHue  000OIIEHHBIX
XapaKTepUCTUK 3JEMEHTOB MAacCHUBa WM YHUCIOBOW IOCIEI0BATEIbHOCTH
(cymMMBblI, TpPOU3BENECHMS, CPEOHEro apu(MeTHUecKoro, MHUHMMAIbHOTO H
MaKCUMaJbHOTO D3JEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJaHHOMY YCIIOBUIO). JIMHEHHBIM NOUCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.
ANrOopuUTMBI PabOTBl C 3JIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHMpOBKAa OJHOMEpPHOTOo MaccuBa. [IpocTbie MeTOABI COPTHPOBKHU
(Meron Tmy3bIpbKa, MeTOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTUpOBKa
ciusinueM. beictpas coptupoBka maccuBa (anroput™m QuickSort). JIBOMYHBIHM

TIOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIBymMepHBIE MacCHBBI (MaTpuubl). AJITOPUTMBI 00pabOTKH  JIBYMEpHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCJIOBOIO MAacCuBa IO 33JaHHBIM
IIpaBUJIaM, TOUCK 3JEMEHTa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHUE MaKCHMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIOB JBYyMEPHOTO MacCHBa

3.12

CrnoBapn  (acCOMAaTHBHBIE  MAacCHBBI,  OTOOpakeHHWs).  XOUI-TaOIUIIBI.

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. Micnonb3oBanue ouepenu Al BpEMEHHOI'O XpaHEHUS JaHHbIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHMe MHMHHMAIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo Pa3IIMYHBIX
MyTel MEXIy BEpITMHAMU OPHUEHTHPOBAHHOTO allMKJINYECKOTo rpada. AIroputm

Jenkerpel

3.15

HepeBps. Peanmmsanust nepeBa ¢ MOMONIBIO 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 mporpaMMUPOBaHUE KaK METOJ peIlieHHUs 33/ad ¢ COXpaHEHHEM
MIPOMEXYTOUHBIX Pe3ylIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA

BAapHUaHTOB, 3aJJa4r 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.

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

HNudopmanrioHHbie TEXHOIOTHH

4.1

Ananu3 naHHbIX. OCHOBHBIE 3a/layd aHaNIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KiIaccupuKalys, KiacTepusanus, aHanu3 OTKIoHeHui. [lociemoBarenbHOCTD
pelIeHHs 3324 aHaJIu3a JTaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JaHHBIX, BBIOOp M (WMIHM) 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 JJIEKTPOHHBIX TaONMUIl. BeluMclieHHe CyMMBI,
cpemHero  apuMETHUecKoro, HaubOoibliero (HAMMEHBIIEro)  3HAYCHHS

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




[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 (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 oaHoTHIHBEIX 00BekTax. Ilone, 3amuceh. Kimrou tabmunel. Pabora ¢ rotoBoit
0a3oil gaHHbIX. 3anoyiHeHUe 0a3bl JaHHBIX. llonck, copTupoBKa U (UIBTpPAIUL
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnuvable 0a3bl JaHHBIX. THIBI CBsi3ed MeXay Tabnuiamu. BuenrHuit

kio4. IlemocTHOCTH 0a3bl JaHHBIX. 3ampPOChl 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
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1. http://fcior.edu.ru/ - @enepanbHbIiA IEHTP UHGOPMAITIOHHO-
o0pa3oBaTeIbHBIX PECYPCOB

2. https://ege.sdamgia.ru/ - OGpa3oBaTeIbHBIN MOPTAI ISl TOJTOTOBKH K
AK3aMeHaM

3. https://fipi.ru/ - ®enepanbHbIlil MHCTUTYT MEIArOTMUYECKUX U3MEPEHUI
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