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IMNOACHHUTEJIBHASA 3AIINCKA

[Tporpamma no mHpopmaTuke (yriayOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJjbTaTam
OCBOEHHUS OCHOBHOW  0OOpa3oBaTeNbHOM  MNPOrpaMMbl  CpPEIHEro  OOUIEero
oOpazoBanus, npeacraBieHHblx B ®I'OC COO, a Takxke ¢enepaibHOi padoyeit
IPOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuH(pOpMaTHKE Na€T MNPEACTaBICHUE O UEIX, OO0mIen
cTpaTerun OOy4YeHHs, BOCIMTAaHUS M Pa3BUTHS OOYYaIOUIUXCS CpPEeICTBAMU
yueOHoro npenmera «MudopmaTuka» Ha yriayOinEHHOM YpOBHE, yCTaHaBIMBAET
00s3aTeNIbHOE MpeMETHOE coJiep>KaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAaHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeaeT pacupeeieHUue ero
1o kjaccam (TogaMm M3y4yeHus), Ja€T NPUMEPHOE paclpeleleHue yueOHbIX YacoB
0 TEMaTUYECKUM pa3fellaM Kypca U PEKOMEHAYEMYIO (IPUMEPHYIO)
MOCJICIOBATEIbHOCT ~ UX  M3Y4YEHHS C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBf3€H, JIOTMKM y4yeOHOro Impolecca, BO3PACTHBIX
0COOCHHOCTEH 00yHarOUXCA.

[Tporpamma no uHGOpMaTHKE ONpeAesieT KOTMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTUKU y4eOHOTo MarepHasa JIjs KaXJI0ro rojaa U3yuyeHus, B TOM YHUCIIe
JUISL COZIEPKATEIbHOTO HAMOJHEHUs Pa3HOro BUJA KOHTPOJA (MPOMEXYTOUHOU
aTTeCcTalluu oOyyJaronuxcs, BCEPOCCUICKUX IIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOroBoM arrecrauuu). [IporpamMma no unpopmaTuke sBIsSETCA
OCHOBOM Il COCTaBJIE€HUS AaBTOPCKUX YYEOHBIX MpPOrpaMM M y4eOHHKOB,
MOYPOUYHOTO TUTAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTuka B cpegHem o01ieM o0pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATUKM KAK HAYYHOM JUCHUIUIMHBL, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUSI U BOZMOXXHOCTH aBTOMATU3ALMKU MH()OPMAITMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  NpPUMEHEHHs  WUHMOPMATHKH, TMPEXKAEe  BCEro
uH(OPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJIEHUE U COLIMANIbHYIO cepy;

MEXAUCIUIUIMHAPHBIA ~ XapakTep HH(DOPMAaTUKHM H  HHPOPMALMOHHON
NEeSATENBHOCTH.

Kypc nndopmatuku st ypoBHS CpelIHEro oOIero oOpa3oBaHMs SBISAETCS
3aBepUIalOIMM 3TallOM HENpPEPhIBHOW MOJrOTOBKM 0O0ydYaromuxcsi B oO0jacTu
uH(OPMATUKA U MHPOPMALUOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHM, OMUpaeTcs
Ha coJiepkaHue Kypca MH(DOPMATUKK YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  MPUMEHEHHs  MHGOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHM, AT TEOPETHMUYECKOE OCMBICICHHE, MHTEpIpETalni0 U 0000IIeHNne
ATOTO OIBITA.



PesynpraTel  yriayOn€HHOTO ypOBHA HM3y4YeHHs ydeOHOTO MpeaMmeTa
«MupopmMarrkay OpPHUEHTHUPOBAHbI HA TMOJYYEHUE KOMIIETEHTHOCTEW IS
nocjieaywieil npopecCUOHATBHOW JIeSITEIbHOCTH KAaK B paMKax JaHHOU
MPEeIMETHON 00JIaCTH, TaK M B CMEXKHBIX C Hell o0macTsax. OHU BKIIFOYAIOT B CeO:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU U 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX
CTPOUTCSl JaHHas TMpeAMeTHas 00JacTh, pacro3HaBaHWE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TMUHBIE TTOIXO0/IbI
K U3YYCHUIO SIBJICHUMU, XapaKTEPHBIX JJI1 U3y4aeMOU MpeIMEeTHOM 00IacTu;

YMEHHUE peliaTh THUIOBBIE MPAKTUYECKUE U TEOPETUYECKUE 3ajayu,
XapakTepHbIE JUIsl MCIHOJIb30BAHUS METOJAOB UM HWHCTPYMEHTapus JaHHOU
npeIMeTHON 00JIacTH;

HaJu4Yue TPEACTaBICHUM O JaHHOW IPEeAMETHOM O00JIaCTH Kak IeJI0CTHOM
TeOpuu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBS3SX CO CMEXHBIMH 00JIACTSIMU
3HAHUM.

B pamkax yrimyOGnéHHOTO ypoBHS M3ydeHUs WH(OpMATHKU 00ecTeunBaeTCs
1[eJIeHaNpaBlIeHHAs MOJATOTOBKa OO0yYarOIIMXCA K MPOJOJDKEHHI0 00pa3oBaHUs B
OpraHu3anugax  npodecCuoHaIbHOTO  O0pa3oBaHUs 1O  CIEHHAIBHOCTSM,
HETMOCPEJACTBEHHO CBS3aHHBIM C IUMPOBBIMU TEXHOJOTUSIMU, TAaKUM Kak
IporpaMMHasi MHXEHEepHs, HHPOPMALIMOHHAsA O0€30MacCHOCTh, MH(POPMAIIMOHHbBIE
CUCTEMBbl M TEXHOJOTHUH, MOOWIBHBIC CHUCTEMbI U CETH, OOJBIINE JaHHBIC H
MalIMHHOEe O0O0y4YeHUe, TMPOMBIIUICHHBI WHTEPHET BeIllel, HCKYCCTBEHHbIN
WHTEJUJIEKT, TEXHOJOTUM OECHpPOBOJHON CBSI3M, POOOTOTEXHHUKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMBbI PACIpe/eIEHHOTO peecTpa, TEXHOJOTMU BHUPTYyaJbHOU U
JIOTTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mpeamera «Hudopmatuka» Ha
yriIyOnEéHHOM  ypOBHE cpeaHero oOmiero oOpa3oBaHuss —  OOecIleueHHe
JadbHEUIIer0 pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIIMK O0ydYaromerocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBUSIX pa3BUBAIOIErocss HHOPMAIIMOHHOTO OOIIeCTBa
¥ BO3pacTalollel KOHKYpPEHIMM Ha pBhIHKE TpyJa. B cBsi3u ¢ 3TUM H3ydeHUE
uHpopmatuku B 10—11 kiraccax 70mKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHMMAaHUU POJIU
uHpopMatrkd, HUHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBIIIICHUS;

chOpMHUPOBAHHOCTh YMEHHI pa3iaudarh (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSAMH OICHUBAHUS U CBA3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOU LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTH U
00001maTe nHHOpMAIHIO;



C(OPMUPOBAHHOCTh  NIPEJACTABICHUA O BIHUAHUM  HHPOPMAIIMOHHBIX
TEXHOJIOTUA Ha JKU3Hb 4YeJOBeKa B OOIIECTBE, MOHHUMAaHUE COLMAIBHOTO,
HKOHOMHYECKOr0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOrO, MPUPOJIHOTO,
OPrOHOMHYECKOr0,  MEIUUMHCKOr0 U (DU3UOJIOTMUYECKOr0  KOHTEKCTOB
UH(POPMAITMOHHBIX TEXHOJIOTHIA;

OPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH(OPMALMOHHBIX TEXHOJIOTHA,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3aHUE U UCIIOIb30BaHUE
MH(OPMAIIMOHHBIX CUCTEM, pAaCIIpoCTpaHEeHUE HH(OPMAIUY;

CO3JaHHME YCIIOBUW NJisi pa3BUTHUSl HABBIKOB y4€OHOM, MPOEKTHOM, HAy4dHO-
UCCJIEIOBATENBCKOM U TBOPYECKOM NEATEIbHOCTH, MOTHMBALMM OOYYaroOIIUXCS K
CaMOpPa3BUTHIO.

B conepxanuu ydeOHoro mpeamera «MHpopmaTuka» BBIACISIOTCS YEThIpE
TEMATUYECKUX pa3iena.

Pasnen «IlludpoBasi rpamMOTHOCTB» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYIHX 3JEMEHTOB LHU(PPOBOTO OKPYXKEHHs, BKIIOYas
KOMITbIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, paboTe B
ceti VHTEpHET M UCHOJIb30BAaHUIO WHTEPHET-CEPBUCOB, HHPOPMALIMOHHON
0€30MaCHOCTH.

Pasnen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ceOs
NOHATUHHBIN anmapar HMH()OPMATHUKH, BOMPOCH KOAUPOBaHUSA HH(OpPMAaIUH,
u3MepeHus MHGOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOpbl JOTUKA U
KOMITBIOTEPHOT'O MOJIEIIMPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHMpPOBAaHHE)» HAIpPaBI€H HAa Pa3BUTHE
AJITOPUTMHYECKOTO MBILIUICHUS, Pa3pabOTKy aIrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(opMupOBaHHE HABBIKOB peaM3alliy MPOTrpaMM Ha SI3bIKaX MPOrPaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MHpopmManMoHHBIE  TEXHOJOTMH»  TIOCBAIIEH  BOIPOCAM
OpUMEHEHUST MH(POPMALMOHHBIX TEXHOJOTUW, pPEATM30BAHHBIX B MPUKIATHBIX
IPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIE B 33Ja4ax aHAIN3a
JAHHBIX, HUCMOJb30BAaHUIO 0a3 JAHHBIX U JJIEKTPOHHBIX TaOJHULl JJIs PEIICHUs
NPUKJIAJAHBIX 3a7a4.

B npuBenénHoM nanee coaepxaHuu yueOHoro mpeamera «MupopmaTtrkay
KYPCHUBOM  BBIJICJICHBl  JIONOJIHUTEIbHBIE TEMbI, KOTOpbIE HE BXOJAT B
00s13aTeIbHYI0 IPOrpaMMy O00yUYEHHS, HO MOTYT OBITh NMPEATIOKEHBI IS U3YUCHHUS
OTJ€JIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00yYarOIIUMCSI.

YrinyOnéHHbli  ypOBeHb U3y4YEHUSI HHPOPMATUKH PEKOMEHAyeTCsS ISt
TEXHOJIOTUYECKOrO0  MPOQUIsl, OPUEHTUPOBAHHOIO HAa  HMHXXEHEPHYIO U
UHPOPMAITMOHHYIO C(epbl NeATEeIbHOCTH. YTUIyONEHHBI ypOBEHb H3yUYCHUS
uH(OpMATUKK 00ECIIEYUBACT: TOATOTOBKY OOYYalOIUXCsl, OPUEHTHPOBAHHBIX Ha



CHELMAJbHOCTH B 00JACTH HMH(POPMAIMOHHBIX TEXHOJOTMH M HHXKEHEPHBIC
CHEIUANIbHOCTH, YYaCTHUE B MPOEKTHOM U MCCIEN0BATEIbCKON JESITEeIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAMNpaBICHUSIMH OTpacid HHPOPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, TOATOTOBKY K YYaCTHIO B OJIMMIIMA/IAX U cllaye
Ennnoro rocyiapcTBEHHOTO 3K3aMeHa 1o HH(OpMaTHKe.

[TocnenoBaTenbHOCTh HM3Y4YEHHs] TEM B Mpefeliax OJHOro roja oOydeHus
MOXXET OBITh M3MEHEHa IO YCMOTPEHHIO YYHUTENs NpH MOJArOTOBKE pabouei
IPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO11ee YnciIo YacoB, PEKOMEHJOBAaHHBIX JUJISl U3y4eHUs MH(OpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hegento), B 11 knacce — 136 yacos (4 yaca
B HEJIEITIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTDH

TpeboBaHus TEXHUKM OE30MACHOCTM W TUTHMEHBl TMpu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTAMU U(PPOBOTO OKPYKEHUSI.

[IpuHuMnIBl pabOThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OmnepaTuBHasi, IMOCTOSHHAs W JOJTrOBpeMeHHas mnamsATb. OOMEH [aHHBIMH C
oMOIIbI0 KH. KOHTpOIIepsl BHEMHUX YCTPOUCTB. [IpsAMoii 1oCTyn K mamsTH.

OCHOBHBIE TeHACHIIUN pa3BUTUS KOMITBIOTEPHBIX ~ TEXHOJOTHIA.
[TapannenbHbIe BBIYMCIICHUS. MHorormponeccopHbIe CHUCTEMBI.
Cynepkomnbiotrepsl. PacripesieniéHHbIe BBIUUCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonbIIMX JaHHBIX. MoOWIbHBIE LHUQPPOBBIE YCTpPOWCTBA W MX pPOJb B
KOMMYHHUKAIIUSX. Bcrpoennbie KOMITBIOTEPHL. MHUKPOKOHTPOJIIIEPHL.
Po6oTu3npoBanHbIe TPOU3BOICTBA.

[IporpammHuoe obecrieueHrne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
nporpaMMHOro obecnedeHuss U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieyeHusi MOOWIBHBIX ycTpoicTB. IlapamnenbHoe mnporpaMMUpoOBaHUE.
CuctemHoe mnporpammHoe obOecrieueHue. OnepalioOHHbIE CUCTEMBI. Y TUIIUTHI.
HpaiiBeppl  ycTpouictB. MHCTausiuuss W JAEUMHCTALULALMSA  OPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBble cuctembl. [IpuHIMNOBI pa3MenIeHUsT U MMEHOBaHUS (ailioB B
nosnroBpeMenHou namsitu. [llabnons! Ayist onucanus rpynn Gpanios.

[IporpammHoe oOecneuenue. JIuleH3nupoBanue MPOrpaMMHOTIO 0O0eCrIeYeHNU s
u  1mdpoBeix pecypcoB. IlpompuerapHoe ©  CBOOOJHOE MPOTPAMMHOE
oOecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE TIPOTPAMMHOTO
oOecrieueHuss U UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMasl
3aKOHOAATENBLCTBOM Poccuiickoit denepanny 3a HEIPABOMEPHOE UCIIOIb30BAHUE
MPOrPaMMHOTO O0ecTiedeHus U IUPPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS U anmnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokonsl. Cets MHTEpHET. Anpecanus B cetu MHTepHeT. [TpoTokoiibl
creka TCP/IP. CucreMa JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetn ¢ moMompro Macok mnoxaceren. CereBoe
agMUHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuusi CBSA3U € y310M ceTtd. OmpenesneHue mapuipyTa JIBHKCHUS
MTAKETOB.

Bunet  nmestenpHoctm B cetu WutepHer.  CepBucel  MHTEepHeTa.
['eonndopmalmoHHbie CUCTEMBI. ['€0IOKAIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hanmpumep, JIOKaIs MOOWJIBHBIX TelIehOHOB, ONPEACIICHUE 3arpyKCHHOCTH
aBTOMarvcTpasei), MHTEpHET-TOProBIsl, OPOHUPOBAHUE OMIIETOB U TOCTUHMII.

['ocynapcTBeHHBIE SJEKTPOHHBIE CEpBUCHI U yciyru. ColuanbHble CETH —
OopraHu3ainus KOJUICKTUBHOTO B3aUMOJICUCTBUS M oOMeHa JaHHbIMH. CeteBoit
ATUKET: TpaBwWia TMOBeAeHUs B KuOepmpocTpaHcTBe. [Ipobnema moOmAIMHHOCTH
noydyeHHoU nH(popmaruu. OTKpBITEIE 00pa30BaTEIbHBIC PECYPCHI.

TexHOreHHbIE M SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOrui. OOImue npoOsiemMbl 3alluThl
uHpopmarmn  u  uHbOpMAMOHHONW  Oe3omacHocTH. CpeacTBa  3aIUTHI
nHpOpMaMK B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATH3MPOBAHHBIX
nHpopManMoHHBIX cucTtemax. [IpaBoBoe oOecrneueHne HHGOPMAIMOHHON
0€e30I1aCHOCTH.

[IpenoTBparieHue HECaHKIIMOHUPOBAHHOTO JIOCTyTa K JIMYHOM
KOH(PUIAEHIIMATbHOW MH(OpMAILINK, XpaHSAIICHCS HAa MEePCOHATBLHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTPOMCTBaX. BpenoHOCHOE MporpaMMHOE OOeCIieueHne U CIOCOOBI
O0pbObI ¢ HUM. AHTHUBUPYCHBIC IporpaMmbl. OpraHu3anus JUYHOTO apXHUBa
uHpopmanuu. PezepsHoe konupoBanue. [lapoapHas 3anmura apxusa.

[lIudppoBanue naHHbIX. CHMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npocroir 3amensl. [ludpp Lesaps. [Hudp Buxenepa. Anroputm
mdpoBanus RSA.

Teopernveckune 0CHOBbI MHPOPMATHKH

Nudopmariusi, nanusie u 3HaHUA. MHDOpMalMOHHBIE TPOLIECCHl B MPUPOJIE,
TEXHHKE U OOIIEeCTBE.

HenpepbiBHBIE W JUCKPETHBIE BEIWYMHBI M CUTHajdbl. HeoO0xoauMocTh
JUCKpEeTH3aly UHGPOPMAIMK, NpEJIHa3HAUYCHHOW IS XpaHEHWs, Tepeaadud H
00paboTKH B IIU(PPOBBIX CHCTEMAX.

JlBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlekonupoBaHue COOOIIEHUM, 3aMHCaHHBIX C MOMOIILI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @ano. [loctpoeHne ONHO3HAYHO IEKOIUPYEMBIX KOJIOB C MOMOIIBIO
nepeBa. EnunauIel naMepeHus kojaudectBa nHGopManun. AnpaBUTHBIN TOAXO K
OIICHKE KOJINUeCTBa MH(OPMAIIHH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LENbIX W JpPOOHBIX YHUCET B
MO3UIIMOHHON cucteMe cuuciacHus. CBolicTBa IO3MIIMOHHOM 3alKiCH 4YHCJIA:
KOJIMYECTBO HMU(p B 3aMMCH, MPU3HAK JACIUMOCTH YHCJIa HA OCHOBAHUE CHUCTEMBI
CUYUCJICHMS. AJITOPUTM MEPEBOJIA IIEJOTO uKcia u3 P-udHOl cUCTEMBbI CUMCIICHUS B
JNECATUYHYI0. AJITOPUTM TMEpeBoja KOHEYHOM P-wuHONM 1apoOu B JECATUUYHYIO.
AJNTOpUTM TIEpeBOja LIENOTO Yucia U3 JECATUYHOW CHUCTEMBbI cuucieHusi B P-
nyHyro. [lepeBom KoHewyHOU paecsaTHUHONW npobu B P-wmunyro. JIBomuHas,
BOChbMEpUYHAs M IIECTHAALIATEPUUYHAs] CUCTEMbl CUMUCIICHUSA, CBSI3b MEXKIYy HUMH.



ApudmMernueckre ornepanydyd B TMO3UIIMOHHBIX CHUCTEMaxX CUHUCIEHUsA. TpouyHas
YPaBHOBEILICHHAs! CUCTEMA CUUCIICHHS. JIBOMUHO-IECATUYHAS CUCTEMA CUUCIICHMUS.

Konuposanne TtekctoB. KommpoBka ASCII. OpHoOaiiTHBIE KOJIUPOBKH.
Crapmapt UNICODE. Kommposka UTF-8. Ompenenenue HHPOPMAIIMOHHOTO
00BEMA TEKCTOBBIX COOOILIEHUN.

KomupoBanne  m3o0paxkenuit. OreHka  WHGOPMAIMOHHOTO  00BEMa
rpauuecKuX JaHHBIX [P 33JJaHHBIX Pa3pelIeHUH U rTyOrnHe KOJUPOBaHUS I[BETA.
[IBeToBrie MoOjnenu. BektopHoe koaupoBanue. @opmarsl rpaduyeckux ¢haiisios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

KonupoBanwne 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX
IIPU 33/IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIIHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsTue BbICKa3biBaHMs. BbickasbiBaTenbHbIE (OPMBI
(npenukatsl). KBaHTOpPBI Cy11I€CTBOBAHMS U BCEOOLTHOCTH.

Jlornueckue omnepauuu. TaOmHIbl UCTUHHOCTH. Jlornueckue BbIpaKEHUS.
Jlornueckue Ttoxaecra. JlOKa3aTeNbCTBO JIOTMYECKUX TOXKAECTB C ITOMOIIBIO
Ta0JIMI] UICTUHHOCTH. JIoruueckue onepanuu u ornepanyy HajJl MHOKECTBAMH.

3aKoHBI anreOpbl JIOTUKUA. DKBUBAJICHTHBIE MPEOOpPA30BAHMS JIOTMUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHECHH.

Jlornyeckue QpyHKUIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTMYECKHX
GyHKIUNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI TOTUYECKUX (DYHKITHM.

Kanonnueckue  Qopmbl  joruueckux  BbipakeHuil.  CoBeplleHHBIC
JTU3bIOHKTUBHBIE W KOHBIOHKTHBHBIE HOPMaJIbHbIE (OPMBI, aJIrOPUTMBI HX
NOCTPOEHUS MO TA0IUIE UCTUHHOCTH.

Jlormyeckue »JIeMEHTBI B COCTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psanbeiii cymmarop. IloctpoeHne cxem Ha JIOTUYECKHX JJIEMEHTax I10
3aJIJaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBiieHre LENBIX YKMCEN B MaMATH KOMIbiOTepa. OrpaHUYEHHOCTH
Jana3oHa 4YMCeNl MpPU OrPaHMYECHUU KOoiau4ecTBa paspsaoB. llepenonHenue
pa3psTHOM ceTKH. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OHUT. JIBOMYHBIM
JIOTIOJIHUTENIbHBIN KO/ OTPULIATEIbHBIX YUCEN.

[TobutoBbie noruueckue omnepauuu. Jlornyeckuid, apupmMeTHuyeckuii u
nukindeckuid  casuru. [lludposanne ¢ mnomompbio MNOOUTOBOM —omepanuu
«uckimovaroniee MJIN».

[IpencraBiieHre BELIECTBEHHBIX YKCEN B MaMsITH KOMIIBIOTEpA. 3Hauallas
4yacTh W MOPSAOK yucia. J[Mama3zoH 3HaueHUW BenlecTBEHHBIX uncel. [Ipobraemsl
XpaHEHUs1 BEIIECTBEHHBIX YHCEJ, CBSA3AaHHBIE C OIPAHUMYEHUEM KOJIUYECTBA
paspsaoB. BbINoIHEHME omepanrii ¢ BENIECTBEHHBIMM YHCJIAMHU, HAKOIUJICHHE
OIIMOOK TIPH BHIYUCIICHUSX.



AJITOPUTMBI H IPOTPAMMMPOBAaHHE

OmnpeneneHne BO3MOXKHBIX PE3yJbTATOB pabOThl MPOCTEHIIMX aJITOPUTMOB
YIPaBJIEHUs HCHOJHUTEIIMU M BBIYMCIHUTENBHBIX alropuTMoB. OrnpeneneHue
WCXOJIHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXET JIaTh TPEOYEeMbIi Pe3yJIbTar.

Oranbl pelIeHus 3aJad Ha KoMmbloTepe. MHCTpyMeHTalbHBIE CPENCTBA:
TPAHCHIATOP, OTIAAYUK, TpoPmIupoBIIMK. KoMmumisius W WHTEpHIpeTanus
nporpaMm. BupTyaiibHble MalllMHBI.

WurterpupoBanHas cpena pa3paboTku. Meroabl OTIAAKA HPOrpamM.
Hcnonb3zoBaHue TpaccupoBOouYHbIX Tabmuu. Otinagounbii BbIBOA. [lomaroBoe
BBITIOJIHEHUE MTPOrpaMMbl. TOYKHM ocTaHOBaA. [[pOoCMOTp 3HAYEHMI IEPEMEHHBIX.

A3k nporpammupoBanust (Python, Java, C++, C#). Tumbsl JgaHHBIX:
LEJIOUYHCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIC, JIOTUYECKHE. BeTBieHusl.
Cnoxuble ycnoBus. [luknel ¢ ycinoBuem. [lukibl 10 NEPEMEHHOM.
B3anMo3aMeHSIEMOCTh  pa3NMYHBIX  BUJOB  LMKIOB. VHBapumaHT 1uKIIa.
CocraBiieHME 1IMKJIA C MCIOJIB30BAHUEM 3apaHee OMNpPEACIEHHOrO WHBapHaHTa
LUKIIA.

JlokyMeHTHpOBaHUE IPOTrpaMM. Hcnonp3oBanue KOMMEHTApHUEB.
[loaroroBka onucaHust NpOrpaMMbl U HHCTPYKIIMH JUIS ITOJIb30BATENS.

AnroputMbl 00pabOTKM HATYpalbHBIX YUCEII, 3alMCAHHBIX B MO3UIMOHHBIX
CUCTeMaxX CYHUCJICHHs: pa3OMeHHe 3amuch 4Yucia Ha OTAeNbHbIE LHUDPHI,
HAaXOXJEHUE CYMMbl W TIpou3BeleHUs Udp, HAXOKIACHUE MaKCUMAaJIbHON
(MUHUMAJIBHOW ) IUGPHI.

Haxoxxnenue Bcex MpOCTBIX YMCEN B 3aJaHHOM AuanasoHe. IIpeacrasienne
yuciia B BUA€ HaOOpa MPOCTBIX COMHOKUTENEH. ANrOpuT™M OBICTPOTO BO3BEACHUS
B CTCIICHb.

OOpaboTka JaHHBIX, XpaHamuxcs B (aiinax. TekcToBbie U JBOUYHBIC (DAMITHI.
daitnoBbie nepemeHHble ((aitnoBbie ykaszartenu). Urenuwe u3 (aitna. 3anuch B
Gaii.

Pa3ouenue 3agaun Ha noazagauu. [logmporpammel (Ipoueayphl U PYyHKIIHMH).
Pexypcusi. PexkypcuBHbie 00bekThl ((pakrtansi). PekypcuBHbIE Tpouenypbl U
¢bynkuuu. Mcnonb3zoBaHue cTeka JUisi OpraHu3alii PeKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue cTaHgapTHOW OWMOJIMOTEKH s3bIKA MPOTrpaMMHUPOBAHMUS.
[Tonkntouenne  OMOJMOTEK  MOANPOrpPAaMM  CTOPOHHUX  IPOU3BOJMUTENEH.
MoaynpHBIA IPUHIUIT HOCTPOECHUS MPOTPAMM.

Uucnennoble MeToabl. TouHoe U TPUOIMKEHHOE pEIICHUs 3a/auu.
UuclieHHbIE METOJIbI pEelICHUsl YpaBHEHHI: MeTo]] epedopa, METO 1 MOJIOBUHHOTO
neneHus. [lpubnmxk€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue miomaaen
buryp ¢ TOMOIIBI0O YHUCICHHBIX METOJOB (METOJ MPSIMOYTOJIBLHUKOB, METOJ



tpaneruii). Ilouck Makcumyma (MUHUMYMa) GYHKIAA OJHOW TMEPEMEHHOU
METOJIOM IIOJIOBUHHOT'O JICJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIUU  SI3bIKA
IPOrpaMMUPOBAHUS ISl 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSIBJIEHUH CHMBOJIA B CTpPOKE,
pa30bueHre CTPOKM Ha CJIOBa IO MPOOENbHBIM CHUMBOJIAaM, MOMUCK IOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aM€Ha HAWJACHHOW MOJCTPOKM Ha APYIYIO CTpPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM ani(haBUTE, YIOBIETBOPSIIOUIMX 3aJaHHBIM
orpannueHusiM. [IpeoOpa3oBaHue yncia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TOCIIEIOBATENFHOCTH YHced. Bpruncnenne 0000IMIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCHBa MJIM YHUCIOBOM MOCIEN0BATEILHOCTU (CYMMBI,
IPOU3BENICHUS, CPEAHET0 apUPMETHUUECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIUX 33aJaHHOMY YCIOBHIO).
JInHEeWHBIN MMONCK 33IaHHOTO 3HAYEHHS B MACCHUBE.

CoptHupoBKa 0THOMEpHOro Maccuba. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKa BcTaBkamMu). COpPTUPOBKA CIIUSHUEM.
bricTtpas coptupoBka MaccuBa (anroputm QuickSort). JIBOWYHBIM MOUCK B
OTCOPTHPOBAHHOM MAacCCHUBE.

JIBymepHble MaccHuBbl (MaTpulbl). AJTOPUTMBI 00paOOTKHM JBYMEPHBIX
MacCHBOB: 3aIl0JIHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33/IaHHBIM IIPABUJIaM,
IIOUCK 3JIEMEHTA B JBYMEPHOM MAacCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTAHOBKAa CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHBa.

NupopmannoHHbIe TEXHOJIOTUU

TexcroBbiii mporieccop. PenaktupoBanue u Qopmaruponanue. IIpoBepka
opporpapun u rpammaTuku. CpeacTBa MOMCKa U aBTO3AMEHbI B TEKCTOBOM
npoueccope.  Mcnons3oBanue  crwiei.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOCkM, ornaBieHue. KosuiekTuBHasi paboTa ¢ JIOKYMEHTaMH.
WMHCTpYMEHTBI PELIEH3UPOBAHUSL B TEKCTOBBIX Iporeccopax. OOsayHble CEPBUCHI.
HenoBass mnepernucka. Pedepar. I[lpaBuna uuTUpOBaHUS HUCTOYHHKOB U
oopmieHuss Oubnuorpaguueckux cchuiok. OdopMmieHHe CrucKa JIUTEpaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TE€XHHUYECKHE CPEACTBAa BBOJA
Tekcta. CrHenuaniu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHX
TEKCTOB.

AHnanmu3 naHHbIX. OCHOBHBIE 33/1aud aHAIM3a JAHHBIX: NPOTHO3HPOBAHUE,
kjaccudukanus, KiacTepuszanus, aHanu3 OTkIoHeHui. [lociemnoBarenbHOCTh
pelIeHHs 3a7a4 aHajdu3a JAaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMCTKA U OLICHKA
KayecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BHU3YyaJIM3alMsl JAaHHBIX, HHTEpIIpETalUs pe3yibTaToB. IIporpammuelie cpencTtsa u



WHTEPHET-CEPBUCHI I 00paOOTKM M MPEACTABICHUS aHHbIX. bombie maHHbIe.
MamunHoe o0yuenue. HTeekTyanbHblil aHAIU3 TaHHbIX.

AHaJIU3 JJaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaOJUIl. BbluncieHue Cymmbl,
cpenHero apupMeTHIECKOTO0, HAanOOIbIIEero (HAMMEHBITIETO) 3HAYCHHS JUaNa30Ha.
Boiuncnenue ko3dduiiieHTa Koppeisiiuu ABYX psanoB gaHHbIX. [loctpoenue
CTONMOYATHIX, JMHEHYAThIX W KPYroBbIX jguarpamm. I[locTpoenue rpadukos
bynkuuii. [Togbop nuHUM TpeHaa, pelieHne 3a1a4 MPOrHO3UPOBAHUSI.

UuciieHHOE pellIeHHe YpaBHEHUH C TIOMOIIBI0 MOJ00pa mapamerpa.
Onrumusanys Kak NOMCK HAWJTYUIIEro pelleHUs B 3aJaHHbIX yCIoBUsIX. LleneBas
byHkuus, orpanuueHus. JlokaapHbIe U TIOOATBHBIH MHUHHUMYMBI I€JEBOM
dbynkuuu. Pemenue 3a1a4 onTUMHU3AIUMU C TTOMOIIBIO 3JIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckue 0CHOBbI HHPOPMATHKH

Teopernyeckne MOAXOAbl K OLEHKE KOJMYecTBa HUH(GOpMaUU. 3aKOH
agnutuBHOCTH WH(MOpMmaruu. @opmyna Xapriau. MHpOpManus u BEpOSTHOCTH.
®opmyia [llenHoOHa.

Anroputmbl cxatus JaHHbIX. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKaTHUsl JNAHHBIX C IOTEPSAMH. YMEHBUICHUE
rIyOMHBI KOJupoBaHus 1Beta. OCHOBHBIE Hien anroputmoB cxarus JPEG, MP3.

CkopocTh Imepeaauyd JaHHBIX. 3aBUCHMOCTh BPEMEHHM IE€pefadyd oOT
UH(OPMAITMOHHOTO 00BbEMA JAaHHBIX U XapaKTEPUCTUK KaHana CBs3W. [IpuunHbI
BO3HMKHOBEHHUSI OMIMOOK Mpu Tmepegadye JAaHHbiX. Kojabl, MO3BOMISIONINE
oOHapy’>KMBaThb M HUCHPaBIATh OIIMOKH, BO3HUKAIOUIME NpPHU Neperaye daHHBIX.
Paccrosinue Xsmmunra. KoaupoBanue ¢ noBropenreM 6utoB. Koabl XsMMuHra.

Cuctembl. KoMIOHEHTHI cUCTEMbl U UX B3aumojeiicTBue. CUCTEMHBIN
s dexT. Ynpapnenue kak nHGOpMaIMOHHBIN Tipotiecc. OOpaTHast CBSI3b.

Mopenun u MmoaenupoBanue. Llens moaennpoBanusi. COOTBETCTBHE MOJAEIH
MOJIEJIUPYEMOMY OOBEKTY WJIM MPOLECCY, LEeNu MojaeaupoBaHus. Gopmanuzanus
MPUKJIAAHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJAEIUPOBAaHUS B BHUAE, YIAOOHOM IS
BOCIIPUATHS YeJIOBEKOM. ['paduueckoe npeacTaBieHUe JaHHBIX (CXEMbl, TAOJIHIIbI,
rpaduxn).

I'padbl. OcHoBHBIE MOHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpuLl CMEXHOCTH, BECOBBIX MATpHI, CIHACKOB CMEXHOCTH. Pemenue
ATOPUTMUUECKUX 3a7lad, CBSA3aHHBIX C aHaiu3oM TIpadoB (TMOCTpPOCHHE
ONTUMAJIBHOTO MYTH MEXJy BepIIMHaMu rpada, omnpeaeieHre KoJIudecTBa
Pa3IMYHBIX IyTE€d MEXAYy BEpIIMHAMHM OPUEHTUPOBAHHOIO AIHUKINYECKOTO

rpada).



JlepeBbs. bunapaoe aepeBo. JlepeBbst momcka. CrmocoObl 00Xoja Jaepesa.
[Ipencrasnenne apupMeTUUECKUX BBIPAKEHUN B BUJIE JepeBa. JIMCKpETHbIE UTPbI
JIBYX UTPOKOB C ToJiHOM uHdpopmarueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OINKCAaHUE CTPATETUH UTPHI B TAOMWYHON (hopMe. BRIMTPHIIIHbIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPHIIIHBIE CTPATETUN.

CpeacrTBa MCKYCCTBEHHOIO0 HMHTeJUIEKTa. CepBHCHI MAIMHHOTO IMEPEBOAA U
pacnio3HaBaHusl yCTHOW peuu. KorHuTuBHBIE cepBUCHL. MaeHTHuUKaMs U MOUCK
HU300paXeHuH, pacro3HaBaHKe U, CamooOyyaromuecs CHUCTEMBI.
M cKyCCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX HMrpax. lMcmosp3oBaHne METOI0B
VCKYCCTBEHHOI'O MHTEJUIEKTa B OOydYaromMx cuctemax. lMcnosb3oBaHue METOIOB
HCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemiel. [lepcrnekTuBbl
Pa3BUTHS KOMITBIOTEPHBIX UHTEILIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUE

Qopmannzanus  NOHATHSA — amroputma.  Mammbaa  TeropuHra  Kak
YHHUBEpCalibHast MOJIeJIb BeruuciaeHnil. Tesuc Yépua—Twropunra.

OneHka CII0KHOCTH BhIUMCICHUN. BpeMs paGoTel U 00BEM HCIONB3yeMOM
namMsATh, WX 3aBUCUMOCTh OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMITOTUYECKON CIOKHOCTH QITOPUTMOB. AJTOPUTMBI  MTOJIMHOMHATBHOU
cinoxHocTH. IlepebopHbie anmroputmbl. [Ipumepsl pazauYHBIX —AJITOPUTMOB
peLIeHus OJTHOM 3a]a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

[Iouck mOpoOCTBIX 4YHCEN B 33JaHHOM JUAIa30HE C MOMOIIbIO aJropuT™Ma
«petero DparocheHay.

MHoropa3zpsaHbie Leable YUCa, 3a1a4d JUIMHHOW apU(METUKH.

CnoBapu (accolMaTUBHBIE MACCHBBI, OTOOpaKeHHWs). XOUI-TaOJHUIIBI.
[TocTpoenue angaBUTHO-4aCTOTHOTO CIIOBApPS JJI 33JJaHHOTO TEKCTa.

Crekn. AHanmu3 TPaBUIBHOCTH CKOOOYHOTO BhIpaKEeHMs. Brruucienue
apuPMETUUECKOTO BhIPAXKEHHUS, 3 CAHHOTO B MOCT(PUKCHOMN PopMme.

Ouepenu. Mcnonb3oBanue ouepenu Juisi BpeMEHHOTO XpaHEHUS JaHHbBIX.

Anroputmbel Ha rpadax. I[locTpoeHne MHUHHMAaIBLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOpUEHTUpPOBaHHOrO rpada. KonmdecTBo pa3muyHBIX
nyTel MeXay BepUIMHAMU OPUEHTHUPOBAHHOTO AlMKINYECKOro rpada. AJroputm
JIeHKCTpBL.

epeBpsi. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. JIBOUUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue paepeBa UIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpaKkeHUs. PekypcuBHBIE anroputmbl 00xona aepesa. Mcmonab3oBaHue cTeka U
ouepeau s 00Xo/1a AepeBa.

JluHamuyeckoe MNporpaMMUpOBaHME KaK METOJl peueHus 3adad C
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJayd, PEIIAEMBIE C IMOMOILBIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (DYHKIIHA,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4U ONITUMU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA M METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO IOJAXOJA.
Wukancynsnus, HacJae0BaHue, MOTUMOPHU3M.

Cpenbl ObicTpod pa3paboTku mporpamm. llpoexktupoBanue wuHTEpdeiica
noJyib3oBaTens. Mcrnonb3oBaHWE TOTOBBIX — YNPABISAEMBIX  3JIEMEHTOB  JUIS
oCTpoeHust uuTepdeiica.

O630p  s3bIkOB  mporpammupoBanus.  [lonsitue o  mapaaurmax
POrpaMMHUPOBAHMUS.

HNudopmManuoHHbIE TEXHOJIOTHH

Dtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO0  MOJEIMPOBAHMS: IOCTAHOBKA
3ajaud, pa3paboOTKa  MOJEIM, TECTUPOBAHHE  MOJIEIH, KOMIIBIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOJICIIUPOBAHMUS.

Jluckpetuzanusis TNpu MaTEMaTUYECKOM MOJCITUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue JBWKEHHsS. MojeaupoBaHue OHOJOTUYECKUX
cucteM. MareMaruyeckue  MOJEIM B DKOHOMHUKE.  BprumciuTenbHble
HKCIIEPUMEHTHI C MOJEISIMHU.

O6paboTka pe3yJbTaTOB AKCIEpUMEHTAa. MeToJ HaMMEHBIINX KBaJIPaTOB.
OneHka 4YHUCIOBBIX TApaMeTpPOB MOACIHUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBiieHME 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

Bepostnoctaele  Mozenu.  Mertonst Monte-Kapio.  MimMuranmonHoe
MozenupoBaHue. CHCTEMbI MACCOBOT'O OOCITYKMBAHUS.

Tabnuunble (pensanuoHHBIC) O0a3bl JaHHBIX. 1abnuIla — TMPeJCTaBICHHUE
cBeleHni 00 OMHOTHMHHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmumel. Pabora c
roroBoil 0a3oii naHHBIX. 3amnoiaHeHue Oa3bl JaHHBIX. [lowck, copTupoBkKa U
(GuiabTpanMs JaHHBIX. 3apoChl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpamu.
Briuncnsiembie mos B 3ampocax.

MHuororabnuunble 0a3bl JaHHBIX. THUIBI CBS3eM MeXay TaOIUIIaMu.
Buemnuii kitod. LlenocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTaOIMYHBIM 0a3am
JTAHHBIX.

Nurtepuer-npunoxenus. [lonsTre o cepBepHON M KIMEHTCKOW 4acTAX CauTa.
TexHon0russ «KJIMEHT — CepBEpP», €€ TOCTOMHCTBA M HeNOoCTaTKU. OCHOBBI S3bIKa
HTML wu xackamubix ta0nun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pa3mernienne BeO-caliToB. Y ciayra XocTuHra. 3arpy3ka ¢aijioB Ha CaT.

BBon m300pakeHui ¢ WCIMOJIB30BAHUEM PA3IMYHBIX ITU(POBBIX YCTPOUCTB
(dpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMep, CKAaHEPOB U JIPYTUX



ycrpoiicTtB). I'padmueckuii penakrop. Paspemenue. Kaapuposanme. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekiuss  ypoBHEH, KOppEeKUHs — LIBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnacTsamu.
OUIbTPBL.

MHorocnolinele n3o0paxenus. TexcroBble ciaon. Macka cnos. Kanaisl.
Coxpanenue BbifieieHHONW oOnactu. [loaroroBka wimrocTparuii s BeO-CalTOB.
AHUMHPOBaHHBIE N300paKEHUSI.

Bektopnas rpaduka. IlpumutuBbl. W3meHeHue mopsaka 3JIE€MEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussle. @opmarsl BEKTOPHBIX
pucyHKOB. Vcrionb30BaHuE KOHTYpOB. BekTopH3aiius pacTpOBbIX U300paKEHUN.

[IpyHUMOBI  TIOCTPOCHUS M PEOAKTUPOBAHUSA TPEXMEPHBIX MOJEIEH.
Cerounble Momenu. Marepuansl. MoJenupoBaHHE HWCTOYHUKOB OCBEILICHMUS.
Kamepsl. ApautuBable TexHosioruu (3D-mpuntepsl). [loHsaTHe 0 BUpPTyalbHOU
PEaTbHOCTH U JOTIOJIHEHHOW PEabHOCTH.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA IIPOTPAMMBI  I10
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBLIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yibTaThl  OTPAXKalOT TOTOBHOCTh M CIIOCOOHOCTh
OoOy4Jaromuxcs pPyKOBOACTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEU MO3HIIHEH
JUYHOCTH, CHCTEMOM IEHHOCTHBIX OpHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHUX
yOeXKJIeHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSM  POCCHICKOTO
oO1IecTBa, paCUIMPEHHE KU3HEHHOI'O OIbITAa U OMNbITA JEATEIbHOCTH B IMPOLECCE
peanM3auuu  CpeACTBaMU  ydyeOHOTO MpeJAMETa OCHOBHBIX  HAalpaBlIEHUU
BOCIIUTATEIILHOW JI€SITENLHOCTH.

B pesynbrate wu3ydeHuss HHPOPMATUKHA HA YPOBHE CpPEIHEr0 OOIIETo
oOpa3zoBaHus y obOyuaromerocs OyayT cpOpMHUpPOBaHBI CICAYIOIIUE JTUYHOCTHBIE
pE3yNbTATHI:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBaKCHHE
3aKOHa M MpaBONOpsANKa,  COOJIOJIGHHE  OCHOBOIOJAralIIMX  HOPM
MH(OPMAIIMOHHOIO MpaBa U UH(HOPMAIMOHHOW O€30MaCHOCTH;

TOTOBHOCTh MPOTHBOCTOATH HJAEOJOTUU SKCTPEMHU3MA, HAlMOHAIM3MAa,
KCeHO()OOUHU, AUCKPUMHUHAIIMK TI0 COIMAIbHBIM, PEIIUTHO3HBIM, PaCOBBIM,
HAIMOHAJIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHHUE K HICTOPUYECKOMY HACIEIUI0, JOCTHKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTHIX, IOHUMaHUE 3HAaUCHUsI UHPOPMATUKH KaK HAYKH
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBE/ICHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYyalMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HAa MOPaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
cetu MHTEpHET;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHONIEHHWE K MHUpY, BKJIIOYAas JCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JIUYHBIE BUJBI UCKYCCTBA, B TOM YHCIIE
OCHOBAaHHOT'O Ha MCIOJIb30BAaHUU WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4YeCKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb  37I0pOBOr0 M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3J0pPOBbIO, B TOM 4YHUCJIE 3a CYET



cobioieHusT TpeOoOBaHM OE30MaCHON JKCILTyaTalldd CPeJICTB MH(DOPMAIIMOHHBIX
Y1 KOMMYHMKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMSL:

FOTOBHOCTh K AaKTHBHOM JI€STCILHOCTH TEXHOJIOTMYECKOM M COIMaIbHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHSTH TaKyIO 1€ TEIbHOCTD;

uHTepec K cdepam mpodeccHoHaTbHONW JIESITCIBHOCTH, CBSI3aHHBIM C
nH(POpPMATUKON, NpOrpaMMHUpPOBaHHEM U HWH(OOPMAIIMOHHBIMH TEXHOJIOTUSIMH,
OCHOBAaHHBIMU Ha JIOCTWKEHHUSX HAyKd MHPOPMATUKU M HAYYHO-TEXHHYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymiedl mpodeccuu u
peann30BBIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHMUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

OCO3HaHHE TJI00AJTLHOTO XapaKTepa 3KOJIOTHYSCKHX IPOOJIeM M IyTeH HX
pemieHus, B TOM 4YHCIE C Yy4ETOM BO3MOXKHOCTEH  HMH(pOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH, JOCTHIKCHHSIM HAy4YHO-TEXHHUYECKOI'o Mporpecca u
0OIIIeCTBEHHOH MPAKTUKH, 32 CUET TIOHUMAHHS POJIM MH(DOPMAIIMOHHBIX PECYPCOB,
WH(POPMAIIMOHHBIX TPOIECCOB U HH(GOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
u(ppoBoOi TpaHC(hOPMAIIUU MHOTUX C(Ep )KU3HU COBPEMEHHOIO 00ILIECTBA;

OCO3HAHUE IIEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIECIOBATEIBCKYIO IEITEIbHOCTh MHINBUIYAJIbHO U B TPYMIIE.

B mponecce D0OCTHXKEHUSA JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSI MPOTPAMMBI
no wuHopMarnke Yy OOYYarOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUIEKT, Mpenoiararonuii copMupoBaHHOCTb:

CaMOPETyJIUPOBAHUS, BKJIOYAIONIEIO CAMOKOHTPOJb, YMEHHUE MPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCS K
AMOIMOHATIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTIXKECHUIO LIEJIU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEWCTBOBATh, MCXOJs M3 CBOMX
BO3MOKHOCTEH;

SMITATUH, BKJIIOYAIOMIEH CIIOCOOHOCTH IIOHMMATh YMOIIMOHAIIEHOE COCTOSHHUE
JIPYTUX, YYUTBIBATH €r0 MPH OCYIIECTBICHUHW KOMMYHHUKAIIUU, CIOCOOHOCTH K
COUYBCTBHUIO U COTEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMU JIIOJIbMH, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3peniaTb KOH(QIUKTHIL.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe w3ydeHwss WHPOPMATHKHA HA YPOBHE CPEIHETO OOIIETOo
oOpa3zoBanus y oOydawmierocss OyayT c)OpMUPOBAHBI METaNpPeIMETHBIC
pe3yibTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YYEOHBIX ICHCTBUSAX, & UMEHHO —
NO3HABATCIIbHbIC  YHUBEPCAIbHBIC ydYeOHBIC JICUCTBUSA, KOMMYHHUKATHBHBIC
yHUBEpCAIbHBIC Y4YeOHBIC ICUCTBUS, PETYISATUBHBIC yHUBEpCAIbHBIC Y4YCOHBIC
JEHUCTBUSA, COBMECTHAS JIEATEIHHOCTD.

ITo3HaBaTe/IbHbI€ YHUBEPCAJIbHbIE YUeOHbIE IeiiCTBUS

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSATETTLHO  (OopMyJNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK WM OCHOBAaHUA /JII CpaBHEHUS,
KJaccuduKanuyu u 0000IeHHS;

OTIPENCISITh IENN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU UX
JOCTIKCHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3zpabaThiBaTh IJIaH PEIICHHsS MPOOJEMbI C Y4ETOM aHalld3a MMEIOIIUXCS
MaTepPHATbHBIX ¥ HEMAaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICITEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
TEJISIM, OLICHUBATh PUCKH TOCTIEJCTBUN ACSTEIHHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOT'O 1 KOMOMHHUPOBAaHHOTO B3aMMO/ICHCTBHS,

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKHU3HEHHBIX MTPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIAJICTh HABBIKAMH YUE€OHO-MCCIIEIOBATEIIBCKON U MMPOCKTHOM JCSITEIIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSTEILHOMY ITOMCKY METO/IOB PEIICHUS TPAKTUICCKUX 3aJ1a4, IPUMCHCHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIICCTBJIATh PA3JIUYHBIE BUJBI JESITCIHHOCTH TIO TOJYYEHHUIO HOBOTO
3HaHUS, €r0 MHTEpIpEeTaIi, MPeoOpa3OBaHUI0 M TNMPUMEHEHHIO B Pa3JIMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX U COIMATBHBIX
MPOCKTOB;

(GbopMHpPOBATh HAYYHBI TUT MBINIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3a7ayd B 00pa30BaTEIbHOM
NEATETBHOCTH U KU3HCHHBIX CUTYaIIHSX;



BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHIA, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

aHATM3UPOBATh TIOJYYCHHBIE B XOJAC PEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPHUOOPETEHHBIH OIIBIT;

OCYIICCTBIIATH IICJICHANIPABICHHBIA IMOWCK TIEPEHOCa CPEJCTB U CIOCOOOB
JeHcTBUS B MPO(ECCUOHANBHYIO CpPEy;

yMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTHYECKYIO OOJACTH
KU3HEACITCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MpEIaraTb OPUTHHAIBHBIC MOJAXOIbI U PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33a/1a4H, IOMTYyCKAIOIINE aJTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

BJIQJICTh HaBBIKAMH TOJyYEHUST HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJILHO ~ OCYIIECTBJIATh  IOWCK,  aHajdu3, CHUCTEMATHU3alMI0 |
WHTEPIPETANNIO HHPOPMAIIMH PA3TNIHBIX BUIOB U (OPM MPECTABICHHUS;

co3daBaTh TEKCTHI B pPa3IUYHBIX (dopmarax ¢ yYETOM Ha3HAUYCHUS
uHQOpMaAIIMM U  TIICJICBOM  ayJUTOpUH, BBIOMpas ONTUMAIBHYIO (GOpMy
NIPEJICTABJICHUS U BU3YaTH3AIlHH,

OIICHMBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh MH(POpPMAIMH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAITBHO-ITHIECKUM HOPMaM;

UCIIOJIb30BaTh  CpPEJCTBAa  WH(MOPMAIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3allMOHHBIX
3a71a4 ¢ COOMIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH O€30MacCHOCTH,
THTHCHBI, pPECYypCOCOCpPEKCHHS, TIPABOBBIX W  OTUYCCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

BIAJCTh  HABBIKAMH  PACcO3HaBaHWA W 3amUThl  WHOOpMaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble JeHCTBHSA

1) o0menme:

OCYILECTBJISITh KOMMYHHUKAIIMHU BO BCeX chepax *KU3HHU;

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIIECHUS, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKH KOH(JIMKTHBIX CUTYyallil |
CMATYaTh KOH(IUKTHI;

BIIQJIETh  pa3IMYHBIMU  CclocobamMu  OOIIEHHST U B3aUMOJICUCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(MJIUKTHBIE CUTYaIUU;



Pa3BEPHYTO M JIOTUYHO H3JIarath CBOK TOYKY 3pPEHHUSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MMOHUMAaTh W KMCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
pabdoThI;

BBIOMpaTh TEMATHUKy M METOABI COBMECTHBIX JCHCTBHH ¢ y4ETOM OOIIHMX
HMHTEPECOB U BO3MOXKHOCTEN KaXJI0r0 YJieHa KOJIJIEKTUBA;

NPUHUMATh I1€M  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJAWHUPOBATh JEUCTBUS MO HX JOCTHXKECHUIO: COCTABJATH IUIAH JCHUCTBU,
pacmpenensaTh pojld ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAuye€CTBO CBOEr0 BKJIaJa M KaXKJIOTO yYaCTHMKA KOMaHIbI B
OOIIUIA pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE MPOEKTHI, OLECHHMBATh WJAEHU C TO3HWIMA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETHYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHbIE YHUBepCcAJIbHbIE YUeOHbIE eiiCTBUSA

1) camoopranusauus:

CaMOCTOSITEJIPHO OCYIIECTBIISITh ITO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIISTH
npo0eMbl, CTaBUTh U (HOPMYIHUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTENbHOMN
JIEITEIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJILHO ~ COCTABJISITH IUIAH  PEIICHUS NpodieMbl €  YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactuMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pElLIEHNE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW JPYIAUIUU B
pa3HbIX 00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIaJ€Th HABbIKAMM  TIO3HABATEIbHON  peduieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUA M MBICIHUTENBHBIX IPOLECCOB, HMX pe3yJbTaTOB M



OCHOBaHMM, MCIOJIb30BaTh MPUEMBI PeIICKCUU IS OIEHKH CUTYyalluH, BbIOOpa
BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATH PEIICHUS 10 UX CHIXKCHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpU aHaIU3€ pe3yJIbTaToB
JEATEIIbHOCTH.

3) npuHATHS ce0sl M IPYTrUX:

MpPUHUMATh ceOsl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl APYTMX TNpPH aHaIN3€ pPe3yJIbTaToB
NeATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OIMUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU JPYTOro YeJOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

B mnpouecce uzyuenus kypca MHGOpPMATHKU YIiIyOJ€HHOrO ypoBHS 6 10
Knacce oOydarolMMHCA  OyOyT  JOCTUTHYTHI — CIEAYIOLIME  IIPEIMETHBIE
pe3yabTaThl:

BJA/ICHUE IMPEICTaBICHUSMH O PO MHGPOpMAlMU U CBSA3aHHBIX C HEH
IPOLECCOB B NPUPOJIEC, TEXHUKE M OOLIECTBE, MHOHATUAMU «HHPOpMAIU»,
«MH(QOPMALIMOHHBI  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMBD»,
«cucTeMHbIN AP (PexT», «MHPOPMALIMOHHAS] CHCTEMA), KCHCTEMA YIIPaBICHUSY;

BJaJIeHUE MeToJaMu TMoucka wuHpopmanuu B ceTu HHTepHeT, ymeHue
KPUTHYECKU OLIEHUBATh UH(OPMALINIO, TOJIyYEHHYI0 U3 ceTh VIHTepHeT;

YyMEHUE XapaKTepu30BaThb OOJIbIIME JaHHBIE, MPUBOJUTH MPUMEPHI
UCTOYHUKOB MX TIOJYYEHUs] M  HANpaBJIEHUS HCIOJb30BAaHUSA, YMEHUE
KJIacCU(UIIMPOBATh OCHOBHBIE 3a/lauyd aHalM3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJ1accupukanus, KJIacTepu3anus, aHaIu3 OTKJIOHEHHUH), MOHUMATh
MOCJIEI0BATENbHOCTh PEIICHUS 3a/1a4 aHaJIW3a JaHHbIX: cOOp NMEPBUYHBIX JaHHBIX,
OYMCTKA U OIIEHKAa KauyecTBa JaHHBIX, BBIOOpP W/WJIM TOCTPOEHUE MOJIENH,
npeoOpa3oBaHue JaHHBIX, BU3YaJIU3allMsl JaHHbBIX, MHTEPIPETALMS PE3yIbTaTOB;

NOHUMAaHHE OCHOBHBIX MPHHIIMIIOB YCTPONCTBA U (PYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTALlMOHAPHBIX U MOOWJIbHBIX KOMIBIOTEPOB, TEHACHUUN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBbIKAMU PabOThI C OMEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMU TPOTrPaMMHOr0 oOOecnedeHus: s pelIieHus Y4YeOHbIX 3ajad 1o
BbIOpaHHOU CHeIHATN3alNN;

HaJIMYHE MPEACTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHILKIIAX OPraHU3alUU U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
cereil, 00 oOmUMX MNpUHIOUNAX pPa3pabOTKM W (PYHKUMOHUPOBAHMS HHTEPHET-
IIPUII0KEHN;



NOHMMaHHE Yrpo3 UH(POPMAIMOHHON O0€30HacHOCTH, HCIIOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJEHUCTBUS ITUM yIrpo3aM, COOJNIOACHUE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAaHEHUE NMEPCOHATBHBIX
JaHHBIX, COOIII0/IEHUE TPeOOBaHMI TEXHUKN O€30MMaCHOCTH M TUTHEHBI TP padboTe
C KOMIIBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHUS, TOHUMAaHUE
IPAaBOBBIX OCHOB HCIIOJIb30BAHUSA KOMIBIOTEPHBIX Mporpamm, 0a3 ITaHHBIX U
pabotsl B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(poOpMaIMK, YMEHHUE ONpeNesATh HHPOPMAUUOHHBI OOBEM TEKCTOBBIX,
rpaduyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX HapaMeTpax IUCKPETHU3allHH,
yMEHHUE OIpEAeNiATh CPEAHIOI0 CKOPOCTh TIepelayd JIaHHbIX, OIICHUBATH
U3MEHEHHE BPEMEHU TMepefayd NpH HU3MEHEHHH WH(GOPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTepUCTUK KaHaja CBS3H;

YMEHHUE HCIOJb30BaTh MPU PEIIEHUH 3a]1ad CBOMCTBA MO3UIIMOHHOW 3allUCU
YHUCEJl, AITOPUTMA ITOCTPOEHHUS 3aIIMCH YUCIa B MIO3UIIMOHHON CUCTEME CUHUCIIEHUS
C 3aJlaHHBIM OCHOBAHHEM M TOCTPOCHHUS YHUCIA O CTPOKE, COJEpKalllel 3amuch
ATOr0 YHKCiIa B TMO3ULHMOHHOM CHUCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHUEM,
YMEHHUE BBINOJIHATh apU(PMETHUYECKUE Olepalud B TO3ULUUOHHBIX CHCTEMax
CUMCJICHUS,

YMEHHE BBINOJHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIOJIb3Ys
3aKOHBI  ajareOphl JIOTUKH, YMEHHUE CTPOUTh JIOTHYECKOE BBIPAXKEHUE B
JU3bIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax MO 3aJaHHOU Tabiuie
VUCTUHHOCTH, HUCCJEN0BAaTh OOJACTh HCTHHHOCTHU BBICKA3bIBAHMS, COACPIKAIIETO
NIEPEMEHHBIE, PEIIATH HECI0KHBIE JIOTHYECKUE YPABHEHUS U CUCTEMBI YPABHEHU;

NOHMMaHUE 0a30BBIX aAJITOPUTMOB OOpPaOOTKH YHCIOBOM U TEKCTOBOM
uHpopMaluu (3aUCh YKCE B MO3UIMOHHOM cHCTEME CUMCIEHUS, HaXO0XJEHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JMana3oHe, 00padoTKa MHOTOPA3PSIIHBIX LETbIX
YHCEJl, aHAJIU3 CUMBOJIBHBIX CTPOK M APYIHX), aATOPUTMOB MOMCKA U COPTUPOBKH,
YMEHHE OIpEeNeysTh CI0KHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCHBa, COpPTUPOBKAa MacCuBa, IepeOOpHbIE
ITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
pa3HOM CIIOXKHOCTH ISl pELIEHUsI OJTHOM 3a]1auH;

BJIAJICHUE YHUBEPCAIbHBIM SI3BIKOM IMPOTrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O O0a30BbIX THIMAaX JaHHBIX U
CTPYKTypax JaHHbBIX, YMEHHE UCIOJb30BaTh OCHOBHBIC  YIPaBISIOLINE
KOHCTPYKI[MU, YMEHHUE OCYIIECTBISATh aHAJM3 NPEAJOKEHHOM MpOrpaMMbl:
ONPEAENATh PE3YNbTaThl Pa0OTHI MPOTrPaMMBbI MPHU 3aJaHHBIX MCXOJHBIX JAHHBIX,
ONPENENATh, NPU KAKUX HCXOJHBIX JAaHHBIX BO3MOXKHO ITOJIYYEHHE YKA3aHHBIX



pe3yIbTaTOB, BBIABIATH JIAHHBIE, KOTOPbIE MOTYT NMPHUBECTH K OIMIMOKEe B padore
nporpamMmbl, GOPMYIUPOBATH NPEIJI0KEHHUS 10 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHHUE CO3/aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPALIMOHHbIE MaTEPUAJIbl C UCIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTrPpaMMHBIX CPEACTB U 00JIAUHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BATh AJICKTPOHHBIE TaOMUIIBI Ui aHaIu3a, MPEACTaBICHUS
U 0o0paboTku  AaHHBIX  (BKJIIOYAash  BBIYUCICHHE  CYMMBI,  CPEIHEro
apu(METUYECKOr0, HauWOOJBIIET0O W HAWMEHBIIEro 3HA4YCHUH, pEIICHUE
ypaBHEHHM, BHIOOP ONTUMAJIBLHOIO PEIICHUS, MOA00p JHUHUHU TPEHHA, pPElICHUE
3a/1a4 MPOTHO3UPOBAHUA).

B mnponecce uzyuenus kypca MHGOPMATHKH YriIyOJIEHHOTO ypoBHS 6 11
Knacce OOydarOmMMHUCS  OyayT  JOCTUTHYTBHI  CJEAYIOIIME  TPEIMETHbIC
pe3yabTaThl:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOIMYCKAIOIUE OJHO3HAYHOE
JEKOAMpPOBaHUE cooOmeHnd (mpedrKCHBIC KOJbI), HCIOIh30BaTh IMPOCTEHUIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U MCIPABIATH OIIMOKHU MPHU Teperaye
JIAHHBIX, CTPOUTH KOJI, 00€CTECUMBAIOIINN HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOINEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, TOSICHATH TPUHIIUIIBI
pabOTHI MPOCTHIX AJITOPUTMOB CHKATHUS JTAHHBIX;

yMEHHUE peliaTh aITOPUTMHUYECKHE 3a/1aud, CBS3aHHBIC C aHAIM30M TpadoB
(3amauu  TOCTPOCHHS ONTHUMAIBHOTO TYTH MEXAy BepumimHaMu rpada,
OMpEeNeNIeHUs]  KOJIMYECTBAa  Pa3IMYHBIX  IyTed  MEXAy  BEpIIMHAMHU
OPUEHTUPOBAHHOTO AlUKINYECKOro rpada), yMEHHE HMCIOJIb30BaTh JIEPEBbS MPU
aHAIM3€ W TIOCTPOCHUU KOJOB W s TPEACTABICHHUS apUPMETHICCKUX
BBIPAKEHUI, IPU PELICHUHU 3a/1a4 TOMCKA U COPTHUPOBKHU, YMEHUE CTPOUTH JEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTpaTETHIO UTPHI;

yMEHHE pa3palaTbiBaTh W PEAIM30BbIBATH B BHJE MpOrpaMM 0a30BbIC
QIrOPUTMBbI, YMEHUE HCMOJb30BaTh B MPOrpaMMax JIaHHbIC PA3IMYHBIX THUIIOB C
Y4ETOM OrpaHUYEHUN Ha JUANa30H UX BO3MOXKHBIX 3HAYEHUW, MPUMEHATH MpHU
pelIeHnHn 3a/1au CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApH, CTEKU, OUEPEIH, IEPEBD),
UCIIOJh30BaTh 0a30BbIE OMNEpalldd CO CTPYKTypamMu JIaHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIC MOJMPOTPAMMBI JiJii 00PaOOTKU YUCIOBBIX JIAHHBIX
¥ CHMBOJIBHBIX CTPOK, MCIOJIB30BaTh MPHU pa3pabOTKe mporpamMM OUOIMOTEKH
NOANPOTpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEJICTB Cpefibl pa3padOTKH, YMEHHE UCIOIb30BATh CPEJCTBA OTJIAJIKH MPOrPaMM B
cpejie MporpaMMUPOBaHUsI, YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPaHUIIbI;



BJIAJICHNE OCHOBHBIMH CBEJCHUSIMU O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeICTBax CO3JaHus W padOThl C HUMH, yYMEHHUE HCMOJb30BaTh TaOJUYHBIC
(pensairoHHbIe) 0a3bl JAHHBIX (COCTABJISITH 3aMPOCHl B 0a3aX JAaHHBIX, BBHIMOJHATH
COPTUPOBKY M TOHUCK 3amuceil B 0a3e JaHHBIX, HAMOJHSATH pa3paboTaHHyrO 0a3y
JAHHBIX) U CIPABOYHbBIE CUCTEMBI;

YMEHHE HCMOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUYECKUE MOJEIH JIJIs aHan3a
O0OBEKTOB H TIPOIECCOB: (HOPMYIHPOBATH I€JIb MOJCIUPOBAHUS, BBIMOJHSITH
aHaJIu3 Ppe3yJbTaTOB, IIOJIYYEHHBIX B XOJI€ MOJCIUPOBAaHMS, OIICHUBATh
COOTBETCTBHUE MOJICNIU MOJIETUPYEMOMY OOBEKTY WJIHM MPOLECCY, MPEACTaBISITh
pe3yabTaThl MOACIIUPOBAHUS B HATJISITHOM BU/IE;

YMEHHE OpraHW30BBIBATh JIMYHOE HWH(POPMAIIMOHHOE TIPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJICTB IM(PPOBBIX TEXHOJOTHN, ITOHHUMaHUE
BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, LHUQPPOBBIX
o0pa30BaTeIbHBIX CEPBUCOB,;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIOB PabOThI, BO3MOXHOCTEH W OTpaHUYCHHUSI
MPUMEHEHHUS TEXHOJOTHM HMCKYCCTBEHHOT'O WHTEJJIEKTa B Pa3IUYHBIX OOJACTSX,
HaJu4yue TMPEACTABICHUNM O Kpyre peniaeMblx 3ajad MAIIMHHOTO OOy4eHus
(pacnio3HaBaHusl, KJacCU(PUKAIIMU U MPOTHOZUPOBAHUSA) HATUYHUE MPEACTABICHUN
o0  HUCHOJIb30BaHMU  HMHPOPMAIMOHHBIX  TEXHOJOTMH B Pa3IMUHbBIX
npodeccruoHanbHbIX cepax.
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Yrunutsl. [[paiiBepbl yCTPOMCTB.
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®aiinoBble cuctemsl. [IpuHLUIIBL
pa3MelieHus 1 UMEeHOBaHUs (ailioB B
nosiroBpeMeHHoM nmamstu. [1la6inons! nms
onMcaHus rpymn (aiioB

3aKoHOAATeNIBCTBO Poccuiickoit
®deneparyu B 06J1aCTH MPOTPAMMHOTO
obOecreueHHs M JaHHBIX

[TpuHIUTIBI TOCTPOCHUS U anmnapaTHbie
KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

Cetp HHTEpHET

Pazgenenue IP-cetu Ha mmojceTu ¢
MOMOIIIBIO MACOK IOJICeTel

CereBoe aIMHUHUCTPUPOBAHUE

Bune! nestenpsHocTr B cet IHTEpHET.
CepBucsel MnTepHeTa. ['ocyjapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIIYTH
WNudopmannonnas 6€30macHOCTb
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HIndpoBanue JaHHBIX

Anroputm mudpoanus RSA.
Creranorpadust

[IpakTuueckas pabora 1o Teme
"[lIudppoBanue naHHbIX"

Wndopmanus, 1aHHbIC U 3HAHUS.
WudopmannoHHbIe MPOIecchl B IPUPO/IE,
TEXHUKE U 0011ecTBe

HenpepbiBHBIE U JUCKPETHBIE BETUUNHBI U
curHasibl. Heo6Xo1uMocTh TUCKpeTH3atuu
uHpOpMaluy, peTHa3HaueHHON s
XpaHeHHus, epeiadn 1 00pabOTKU B
HU(pPOBBIX cCUCTEMAX

JIBonvHOE KOMpoBaHue. PaBHOMEpHBIC U
HepaBHOMEpHBIE KO/bI. J[ekoanpoBaHue
COOOIIIEHHH, 3aIIUCAHHBIX C IIOMOIILIO
HEPaBHOMEPHBIX KOJIOB

VYcnosue @ano. [loctpoenne olHO3HAYHO
JEKOUPYEMBIX KOJIOB C IIOMOIIIBIO JepeBa.
I'pad An. A. Mapxkosa

Enunuiel n3amMepeHust KoJauvecTBa
nHpopmanuu. AndaBUTHBIN TOIXOA K
OIIEHKE KOJM4ecTBa HH(pOpMaLuu

CucreMbl CUACIIEHUS

[IepeBoa uncen U3 OAHON CUCTEMBI
CUYHUCJIEHUS B APYTYIO

,Z[BOI/I‘IHaSI, BOCBMCpHUYHAA U
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meCTHaaAuaTCpuIHasa CUCTEMBI CHUCIICHUA,
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I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
meCcTHaaAuaTCpuIHass CUCTEMBI CHUCIICHHA,
CBsA3b MCXKY HUMU

I[BOI/IIIHa}I, BOCbMCpHUYHAA U
meCTHaAuaTCpruIHasA CUCTEMbI CHUCIICHUA,
CBsA3b MCXKY HUMU

ApudmeTnueckue onepanuu B
MO3ULIMOHHBIX CUCTEMaX CUUCIICHUS

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUMCIICHUS

I[BOI/I‘{HO-I[CCSITI/I‘-IHB,SI CHUCTEMA CUHUCIICHUA
KoaupoBanue TekcToB
PactpoBoe xoanpoBaHue u3o00paxeHui

[IpakTuueckas pabora o Teme
"luckpeTuszanus rpapuueckoi
nHpopmanun"

[IBeToBbIE MOnENN. BexkTopHOE
koqupoBanue. ®opmatsl Gaiios.
Tpéxmepnas rpaduka. OpakTanbHas
rpaduka

Koaupoanue 3Byka. OrieHka
nH(pOPMaAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPU 33JJaHHBIX YaCTOTE
JUCKPETU3AIUHU U Pa3psIHOCTH
KOJUPOBaHUs

[IpakTrueckas paboTa 1o Teme
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" luckpeTusaus 3ByKOBOM uHpOpMarmun'"
OcCHOBBI areOpsl JIOTUKU

Jlornueckwue oneparuu. Tabauibl
HCTUHHOCTHU

Jlornueckue BolpaxeHnus. Jloruueckne
TOKJEeCTBA. [J0Ka3aTeNbCTBO JIOTHYECKHUX
TOK/ECTB C MOMOIIBIO TAOJIUL HCTUHHOCTH

[Ipaktuyeckas pabora 1o Teme
«[locTpoenue u aHau3 TaOIUIL
WCTUHHOCTH B TAOJIMYHOM TIPOLIECCOPEH

Jlornueckue Ooncpanru U oncpanunu HaJg
MHO>XKCECTBaMH

Jlornueckwue onepaiuu 1 ornepaiuy HaJl
MHOKECTBAMU

3aKoHBI aNreOpbl JIOTUKUA. DKBUBAJICHTHBIE
npeoOpa3oBaHMs JIOTHYECKUX BBIPAXKEHUN

Jlornyeckue ypaBHEHUs U CUCTEMBI
ypaBHEHUN

Jlornueckue QPyHKITUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMYECKHUX
(GYHKIMH OT KOJIMYECTBA apTyMEHTOB.
[TonmHbIe CUCTEMBI JIOTHYECKUX (PYHKITHIA

Kanonuueckue Gpopmbl T0rHUeCKUX
BbIpakeHHi1. COBEpILICHHBIE
TU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (DOPMBI, AITOPUTMBI X
MOCTPOCHUS 110 Ta6JII/ILIe HUCTUHHOCTHU

Jlormdeckme 3JIeMEHTEI B COCTaBe
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KOMIIbIOTEpa

Tpurrep. Cymmarop. MHoropa3spsaHbii
CymMMaTop

HOCTpO@HI/Ie CXCM Ha JIOTHYCCKHX
9JIEMEHTaX. 3aluCh JIOTHYECKOTO
BBIPAKCHUS 110 JIOTUYECKOM CXeMe

MI/IKpOCXeMI)I U TCXHOJIOI'UA UX
IIpOU3BOJACTBA

[IpencraBneHue LEIbIX YNUCEN B TaMATU
KoMIibtoTepa. OrpaHUYEeHHOCTh AUANa3oHa
YyceJl IpU OTpaHNYEHUHU KOJINYeCTBa
paspsaos. [lepenonnenue pa3psaHoit
CETKHU

be33HakoBbIe U 3HAKOBBIE JJAHHBIE.
3HaKoBbIN OUT. [IBOMYHBIIH
JOTIOTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
quceln

[ToOGuTOBBIE TOTHYECKHE ONIEpAITUH.
Jlornueckuii, apupmeTnuecKuii u
LUUKINYECKUI CIBUTH

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «ucknovaromee NJIN»
[IpencraBnenue U XpaHeHUE B MAMSITH
KOMITbIOTEpA BEUIECTBEHHBIX YUCET
BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
YHClIaMH, HAKOTIJIEHUE OIIHOOK MpH
BBIYMCIICHUSX

[Ipaktuyeckas pabora o Teme «M3ydueHue
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mopaspAAHOro MalliMHHOT'O NpEACTaBJICHUS

IEJBIX ¥ BEIIECTBEHHBIX YUCEI
AHanu3 anropuTMOB

Ortansl pelieHus 3a/1a4 Ha KOMIIBIOTEpE.
WHcTpyMeHTalIbHBIE CPEACTBA:
TPAHCIATOP, OTIAAYUK, TPOGUIMPOBIIUK
Cpena nporpammupoBanus. Komnusiuus
U MHTEpIIPETaLUs IPOrpaMM.

Buptyanbhblie maiiuHbl. IHTErpupoBaHHas

cpena pa3paboTKu
Meroas! OTJIaIKK IPOTPaMM

Tunel IEpEMEHHBIX B S3bIKE
IIPOrpaMMHUPOBAHUS

O6paboTKa eTbIX YUCE

OO0paboTKa BEIECTBEHHBIX YHCEI
CiyyaliHble U IICEBIOCTyYaiiHbIE YHUCIIa
BerBnenus. CloxHBIC yCIOBUS

Hukiel ¢ ycnoBuem

[ukel MO mEpeMEHHOM.
B3anMo3amMeHs1eMOCTh pa3IMYHbBIX BUIO0B
LIUKIIOB

OO0paboTka HATypaTBHBIX YUCEIT C
HUCITOJIB30BAHUECM ITUKIIOB

HaXO)KI[eHI/IC BCCX MPOCTHIX YHUCCII B
3aJaHHOM JHaI1a30HE HpaKTI/I‘-IeCKaSI

pabota no Teme «Pemenue 3a1a4 METOIOM

niepedopay

I/IHBapI/IaHT OHUKIIa

0.5
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JIOKyMEeHTHPOBaHHE IPOrpamMM
O06paboTka JaHHBIX, XPAHSIIUXCS B
(aiinax

PazOuenue 3agaun Ha noa3aaaun
Hcnonws3oBanne craniapTHOM OMOIMOTEKH
si3pIKa nporpammupoBanus. [logxinouenue
OMOIMOTEK MOAIIPOrpaMM CTOPOHHUX
MPOU3BOAUTENEH

[onmporpamMmsl (TIporietypsl U PyHKIIUH)
[Toanporpammsr (Tiporiexypsl U (YHKIIHH )
[IpakTudeckas paborta 1o Teme
"PazpaboTtka mogmporpamm"

Pekypcusi. PekypcruBHbIE 00BEKTHI
(ppakransr). PekypcuBHBIE TPOLIEAYPHI U
¢byskumu. Vcrons30BaHue CTeKa JIs
OpraHM3allK PEKYPCUBHBIX BHI30BOB

[IpakTudeckas pabora o Teme
"PexypcuBHBIE TOAITPOrpaMMBI "
MoaynpHBIN NPUHLINI IOCTPOCHUS
IPOrpaMMm

YucneHHsle METOABI
[IpakTuyeckas paborta o Teme
«HucneHHoe pelieHue ypaBHEHUI
Hcnonp30BaHne AMCKPETU3ALAN B
BBIYHMCIIUTEIIBHBIX 331a49ax

[IpakTudeckas pabora 1o Teme
«IIpuOIKEHHOE BBEIYUCIICHHUE JTHH
KPUBBIX U TUIOIIAACH QUryp»
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[IpakTrueckas padota o teme «Ilouck
MakcuMyma (MUHUMYMa) QyHKITAH

OO0OpaboTka CHUMBOJIBHBIX JJAHHBIX.
Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBJICHUI
CHUMBOJIa B CTPOKE

Anroput™bl 06pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CJIOBA IO
MPOOEJIbHBIM CUMBOJIAM

AATopUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: IOMCK MOJICTPOKU BHYTPH TaHHOU
CTPOKH; 3aMEHA HAWJICHHON NIOJICTPOKHU Ha
JIPYTYIO CTPOKY

[IpakTudeckas pabora 1o Teme
"O06paboTKa CTPOK C UCIIOJIb30BAHUEM
(GyHKIMN CTaHIapTHON OMOTMOTEKH SI3bIKA
MIpOrpaMMHUpOBaHUA"

I'eneparnus cioB B 3a7jaHHOM andaBuTe
MaccuBsbl ¥ TTOCJIEI0BATETLHOCTH YHUCET.
[IpakTuueckas pabora 1o Teme
"3anmonHenue maccusa'

O06001IEHHbIE XapaKTEPUCTHKN MacCHBa
JIvHEeHBIN NOUCK 3aJaHHOIO 3HAYEHHUS B
MaccuBe. [Ipaktnueckas paboTa o Teme
"JIMHEHBINA ITONUCK 3aJaHHOI0 3HAUYEHUS B
MaccuBe"

[IpakTrueckas padota o teme "Ilouck
MHHHMAJIBHOTO (MaKCUMaJIbHOTO)

0.5

0.5
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112

113

114

115

3JIEMEHTA B YHCJIOBOM Maccuse'

CopTupoBKa OJJHOMEPHOTO MacCHBA.
IIpocTsie METOABI COPTUPOBKH.
[IpakTuueckas pabora no teme "[Ipocteie
METO/1bl COPTUPOBKHU MaccuBa'

CoptupoBka ciustHueM. beicTpas
COPTHUPOBKA MacCUBa (AJITOPUTM

QuickSort). [TpakTrueckas padboTa 1mo Teme

"BricTpas copTupoBka maccupa”

JIBOMYHBIN [TOUCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTnueckas paboTa no reme
" JIBOWYHBII TOUCK"

JIByMepHBIE MacCHBBI (MaTPHIIHI)
AnropuT™MbI 00pabOTKH MaTpPHUIL
Pemenue 3a1ay ananuza JaHHBIX
CpencTBa TEKCTOBOTO MpoIieccopa
KommnbroTepHast BEpcTKa TEKCTa
[IpakTuueckas pabora no teme "BépcTka
JOKYMEHTOB C MaTeMAaTHIECKUMHU
dbopmymnamu”

WHCTpYyMEHTHI perieH3NpOBaHNUS

[IpakTuyeckas paborta o Teme
"MHOrocTpaHu4HbIE TOKYMEHTHI"
O6maunbie cepBuckl. KomnexktuBHas
pabota ¢ nokyMmeHTaMH. [IpakTiuueckas
paborta no Teme "KomnnexktuBHas paboTa ¢
JOKyMeHTaMu"

AHanu3 gaHHbIX. bokiive TaHHbBIE

—_— e e

0.5

0.5

0.5
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121

122

123
124
125
126
127

MammaHoe oOy4deHue

AHaJIM3 JaHHBIX C TOMOIIBIO AJICKTPOHHBIX
Ta0JIULL

[IpakTrueckas pabota o treme "AHanus
JAHHBIX C TOMOILBIO 3JIEKTPOHHBIX
TabauL"

[TocTpoenue rpadukoB QyHKITHI.
[IpakTuueckas pabora 1o Teme
"HarusaiHoe npeacraBieHue pe3yibTaToB
CTaTUCTHYECKOU 0OPaOOTKHU TaHHBIX B
BHJIE UArpaMM CPEJCTBAMU peIaKkTopa
AJEKTPOHHBIX Tabum"

Jluauu Tpenna. [lpaktuueckas padota no
teme "[logbOop nuHUM TpeH A,
IIPOrHO3UpPOBaHUE"

[TonGop napamerpa. [IpakTuueckas padbora
1o TeMme "YucieHHoe perieHue ypaBHeHU!
C TIOMOIIIBIO TOI00pa mapameTpa"

OntuMuzanus Kak MOUCK HAWITy4IIero
pelieHus B 3aIaHHBIX YCIIOBUSX.
[IpakTrueckas pabora o teme "Pemenue
3aJ1a4 ONTHMH3AIMN C TOMOIIBIO
ANEKTPOHHBIX Tabmui"

PesepBHOE Bpems
PesepBHOe Bpems
PesepBHOE BpeMst
PesepBHOE Bpems

PesepBHOE BpeMst

—_— = e

0.5

0.5
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OBIIEE KOJIMYECTBO YACOB I10

Pe3epBHOE BpeMst
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems

ITPOI'PAMME

S UG U VA VG G Oy
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11 KUIACC

Ne
n/n

10

11
12
13

Tema ypoka

KonnvectBo nnpopmanmu
ANTOPUTMBI CXKATHS TAHHBIX
Anroput™ Xadpmana

[IpakTrueckas padota o teme "Cixarue
JTAHHBIX C TOMOUIBIO AITOPUTMA
Xaddmana"

Anroputm LZW

AJITOpI/ITMBI CIKaTuA JAHHBIX C IIOTCPSIMHU.

[TpakTuyeckas padora o Teme "Cxatue

JOaHHbIX ¢ otepsamu (anroputmsl JPEG,
MP3)"

CkopocTh niepeiaun JaHHbIX
[TomexoycToHYMBBIE KOABI

[TpakTruyeckas pabota o Teme
"[TomexoycroitunBbie KOAbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
B3auMojieiicTBue. CUCTEMHBIN YPPEKT.
VYnpasieHue kak THPOPMaLMOHHBIN
nporuecc. OOpaTHas CBS3b

Mogaenu u MoJeTMpOBaHKE
I'pader
Pemenue 3amau ¢ momoipto rpadoB

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl
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27

HepeBbs

OCHOBBI TEOPUH UTP

[IpakTrueckas padota o teme "Ilouck
BBIMIPBIIIHON CTPATETMH B UTPE € NOJTHON
uHpopmanuein"

CpencTBa HCKYCCTBEHHOTO UHTEIIEKTa
[IpakTuyeckas padora no Teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIIEKTa"

dopmannsanys NOHATHS AITOPUTMA.
Mammuna TrropuHra Kak yHuBepcallbHas
Mozenb BeluuciaeHui. Tesuc Yépua—
Trropunra

[IpakTnueckas pabora o Teme
"CocTaBlieHHE TPOCTON MpOrpaMMBbl JjIs
MamuHbl Thropunra"

Mammuna [locta

Hopmanensbie anropudmel MapkoBa
AJTOpUTMUYECKU Hepa3peIIMbIe 331a4H.
3anada octaHoBa. HeBO3MOXHOCTH
ABTOMATUYECKON OTJIAJKH MPOTpaMM
Cno>XHOCTh BBIYUCIICHUIN

[Touck nmpocThIX YKcel B 3aJaHHOM
JMANa30He C TOMOILBIO AJITOPUTMA
«pemeTo Oparochenar

[TpakTrueckas padota o teme "Ilouck
MIPOCTHIX YKCEN B 33IaHHOM JihanazoHe"
MHoropa3psiiHble LENbIe Yncia, 3aJa4u
JUTMHHON apu(pMETHKH
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[TpakTrueckas paboTa Mo Teme
"Peann3anus BLIYUCIEHU C
MHOTOpa3psIHbIMU yuciaMu"

CrnoBapu (accolMaTuBHBIE MACCHBHI,
O0TOOpaKeHHMs ). XIUI-TaOIUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO
cJIoBapsi JIJIs 33/IaHHOTO TEKCTa

[TpakTuyeckast pabota o Teme
"[locTpoenue angpaBUTHO-4aCTOTHOTO
cJIOBaps IS 3aJaHHOTO TekcTa"

AHanu3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue mociaemoBaTeaIbHOCTEH MO
mabiony. PerynsipHbie BEIpaKeHHUS.
YacToTHBIN aHAIN3

ITpakTuueckas padora o teMe "AHanus
p p
TEKCTa Ha €CTECTBEHHOM SI3EIKE"

Crexn. AHann3 IMPaBUJIBHOCTH CKOOOYHOTIO
BBIPpa’XCHHA

Brruucnenue apugmMeTnaeckoro
BBIPA)KCHUSI, 3aIMMCAHHOTO B TIOCTQHUKCHOMN
dhopme

[TpakTuyeckas pabota o Teme
"Boruncienue apuMeTuyeckoro
BBIPA)KCHUSI, 3aIIMCAHHOTO B TIOCTQHUKCHOMN
¢bopme"

Ouepenu. Mcnonp3oBanue ouepenu Ais
BPEMEHHOT'O XpaHEHHUs JAHHBIX

[TpakTryeckas pabota o Teme
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"Ucnonb3oBaHnue ouepenn”

epesbs. Peannzanus aepesa ¢ MOMOLIBIO
CCBUIOYHBIX CTPYKTYD. [[BOn4HBIE
(6unapueie) nepesbs. [locTpoenne nepena
U1 3aJIaHHOTO apu(METHIECKOrO
BBIPAXKEHUS

[TpakTuyeckast paboTa o Teme
"Ucnons3oBaHue 1epeBbEB IS
BBIYUCIICHUS apU(PMETHICCKUX
BbIpaKeHUI"

PexypcuBHBIEC anropuT™MbI 00X0/1a AepeBa.
Vcnonp30BaHue cTeka U O4epeu JUIst
o0xoja nepena

PexypcuBHBIEC anropuTMBI 00X0/1a JAepeBa.
Hcnonb30BaHue CTeKa M OYEPEIH JIsI
o0xoja nepena

Anroputmbl Ha rpadax. [Toctpoenue
MUHUMAJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
IUPUHY

KonmuecTBo pa3mudHbIX MyTeH MEXITy
BEPIIMHAMU OPUECHTUPOBAHHOTO
AIUKINYECKOTo rpada

Anroput™m JlefKcTpBI.

[TpakTrueckas paboTa Mo Teme
"BpIunciieHue UIMHBI KpaT4aiIiero myTH
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MEXIy BepinHaMu rpada (aroputm
JeiikeTpsn)"

Anropurm ®noiiga—Yopiauia
3anauu, pemaeMble ¢ MOMOIIBIO
JUHAMHYECKOTO IPOrPaMMHUPOBAHUS:
BBIUHCIICHUE PEKYPCUBHBIX (DyHKINN

[IpakTuueckas pabora o Teme
"Brruncinenue peKypCHBHBIX (DYHKITHH C
IIOMOUIBIO0 AUHAMUUYECKOTO
IIPOrpaMMHUpOBaHuA"

3agauu, penraeMplie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOrpaMMHUPOBAHUS:
MOACYET KOJMYECTBA BAPUAHTOB
[TpakTuaeckas padora no teme "Ilogcuér
KOJIMYECTBA BAPUAHTOB C TIOMOIIBIO
JUHAMHAYECKOI0 MPOrpaMMHUpOBaHus"

3anauy, pemaeMble ¢ MOMOLIBI0
JUHAMHYECKOT0 IPOrpaMMHUPOBAHUSA:
3aJ1a4i ONTUMH3ALUN

[lonsiTue 0 mapagurmax
nporpamMmupoBanusi. O630p SI3bIKOB
MIPOrpaMMHUPOBAHUSA

[TonsaTHe 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAaHUU

O0BexTHI 1 Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

OOBEKTHO-OPHUEHTUPOBAHHBIIN aHAIN3

[TpakTrueckas paboTa Mo Teme
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"M cnonp30BaHNE TOTOBBIX KJIACCOB B
nporpamme"”

Pa3paboTka nmporpamMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MTOAXO0Aa

ITpakTuyeckas padora "Pa3paboTka
IIPOCTOM MPOrpaMMbl C UCIIOIB30BaHUEM
KJ1accoB"

Wukancynauus. [Ipaktudeckas pabora no

Teme "Pa3paboTka Kiacca, HCIOIb3YIOIEro

MHKAICYJIALHI0"
Hacnenosanue. [lonumopduszm

[TpakTudeckas paboTa Mo Teme
"Pa3paboTka nepapxuu Ki1accoB"

Cpenpl ObICTPOIl pa3pabOTKU IPOrPaMM.
[IpoexTupoBanue uHTEpPEiica
MOJIb30BaTENS

[IpoektupoBanue nntepdeiica
MOJTb30BATEIIS
Hcnons30BaHue rOTOBBIX YIIPABIISEMbIX

3JIEMEHTOB JIJIsl TIOCTPOSHUsT MHTEepderica

[IpakTrueckas paboTa 1o Teme
"Pa3zpaboTka rmporpammsl ¢ rpau4eckum
uHTepdeiicom”

N3ydenue BTOporo s3bika
MPOrPaMMHUPOBAHUS

N3yueHne BTOPOro s3pIka
IIPOrpaMMHUPOBAHUS

OTansl KOMIIBIOTCPHO-MATEMATHYCCKOT'O

0.5
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MOACIINPOBAHUA

Jluckperuzaius npu MaTeMaTH4eCKOM
MOJICJIMPOBAHUHU HETIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHu€e IBUKEHUS

[IpakTuueckas paboTa Mo Teme
"MopenupoBaHue JBUKEHUA"

MopenupoBaHrue OMOJIOTHUECKUX CHCTEM.
[TpakTrueckas paboTa Mo Teme
"MonenupoBaHue OMOIOTHYECKUX cucTeM"

MartemMaTHdecKue MOJCIN B SKOHOMHKE.
BreraucnureabHbIe OKCIICPUMCEHTEI C
MOACIAMHA

BepositHocTHBIE MOAEenH. [IpakTrueckas
pabota mo Teme "MIMuTaIIMOHHOE
MOJIEJIMPOBAaHNE C TOMOIIBIO METO/1a
Momnre-Kapno"

KoMmnbroTepHoe MOEIMpPOBaHUE CUCTEM
yIpaBJieHUs

O06paboTka pe3ynbTaTOB dKCIIEPUMEHTA
Tabnuunble (pensIuoHHbIC) Oa3bl TaHHBIX
[Touck, copTupoBKa M QPUIBTPALIHS
JaHHBIX. 3apOChl HA BEIOOPKY JaHHBIX.
3anpockl ¢ mapaMmeTpaMu. Beraucisiemsie
T0JIS B 3a1pocax

[TpakTuueckas pabora no teme "Pabora ¢
roToBoii 0a3oi faHHBIX"
Mpuororabanuaeie 0a3bl JaHHBIX. THIBI
CBsI3eH Mexay Tabnuiamu. BuenHuit

0.5

0.5
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94

kitou. LlenocTHOCTH 0a3bl JaHHBIX
[TpakTuyeckast pabota o Teme
"Pa3zpaboTka MHOTOTAOIUYHOM Oa3bl
MaHHBIX"

3anpockl K MHOTOTaOJIUYHBIM O6a3aM
TaAHHBIX

[IpakTrueckas padota o Teme "3ampockl K
MHOTOTa0IN4YHON 0a3e naHHBIX"

S3bIk ynipaBneHus qaHasiMu SQL
[IpakTuueckas pabora o Teme
"VrpaBieHre TaHHBIMHU ¢ TOMOIIBIO SI3bIKa
SQL"

Hepensimonnsie 6a3pl JaHHBIX.
DKCTepTHBIE CUCTEMBI
NHTepHeT-npriioKeHus

[TonsiTe 0 cepBEepHOM U KIIMEHTCKOU
qacTsx caiiTa. TeXHOIOTHS «KITUEHT —
cepBep», €€ JTOCTOMHCTBA U HEJJOCTATKH
OcHoBbl s13p1ka HTML

[TpakTuyeckas padora no teme "Co3nanue
TEKCTOBOU BEO-CTpaHUIIBI"

OcHoBgsl s13p1ka HTML

OcHogsl s13p1ka HTML

ITpakTryeckas padora no teme "Co3nanue
BeO-CTpaHUIIBI, BKIIOYAIOIICH
MYJIbTUMEUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/I€0)"

OcHoBBI KackaHBIX TabmuIl cTuieit (CSS)
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[TpakTrueckas paboTa Mo Teme
"OdopmieHne CTpaHMIIBI C TOMOIIBIO
KacKaJHbIX Ta0auI| cTUiIeH"

Cuenapuu Ha s3bIke JavaScript
Cuenapumu Ha si3pike JavaScript
®opmbl Ha BEO-CTpaHULIE

[TpakTuyeckas padota no Teme "O6paboTka
TaHHBIX Gopm"

Pa3memnienue Be6-caiiToB. Yciyra
XOCTHHTa. 3arpy3ka (aijioB Ha CalT

Kanpuposanue. Mcnpasnenue
nepcnektuBsl. ['ucrorpamma. Koppeknus
YPOBHEH, KOPPEKIIMS LIBETA.
OOeciBedrBaHUE IBETHBIX N300pa’keHUI

BBoj n300paskeHull ¢ UCIIOTh30BAaHHEM
Pa3AIHBIX TUPPOBBIX YCTPOUCTB.
[IpakTnueckas pabora no teme "O6paboTka
unpoBbIX poTorpaduii”

Peryms. PaboTa ¢ obnactsimu. OUIBTPHL
[IpakTueckas padora o reme "Perymib
nundposbix Gororpaduit”

MHorocnoitabie n306paxxeHus. TeKCToBbIe
ciou. Macka ciod. Kanansl. Coxpanenue
BbI/IEJICHHOW 00JacTH

[IpakTudeckas paboTa o Teme
"MHorocnoitabie n300paxxkeHus"
[ToaroroBka umarocTparuii A Be0-CalToB.
[TpakTrueckas paboTa Mo Teme

0.5

0.5

0.5
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" AHUIMUPOBaHHBIC N300paKCHUS"

Bekropnas rpaduka. Bekropuzanus
pacTpoOBBIX U300pakeHUN

[IpakTrueckas padora o treme "BekTopHas
rpacduka"

[IpuHIUIIBI TOCTPOCHUS U PENAKTUPOBAHMS
TPEXMEPHBIX MOJIENEN

[Tpaktudeckas padora o Teme "Co3nanue
IIPOCTBIX TPEXMEPHBIX MojIenen”

Cetounble MoJienid. Matepualibl

[IpakTnueckas padbora no teme "CeTouHble
monaenn"

MopaenupoBaHue HCTOUHUKOB OCBEILICHHUS.
Kameps!

[TpakTrueckas paboTa Mo Teme
"Pennepunr"

AnnutuBHble TeXHOJOTUHU (3D-nipuHTEpHI)

[TonsTHE O BUPTYaAIbHON pEaTbHOCTH U
JOTIOJTHEHHOM peanbHOCTH

PesepBHoe Bpems
PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHoe Bpems
PesepBHOe Bpems
PesepBHoe Bpems
PesepBHoe Bpems

PesepBHoe Bpems
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OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOe Bpems
PesepBHOE Bpems
PesepBHOe Bpems
PesepBHOE Bpems

PesepBHoe Bpems

I[TPOT'PAMME
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IMPOBEPSIEMBIE HA EI'D IO UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon
NMpoBepPsIEeMOro
TpedoBaHUs

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMbI CPeIHEro 001ero
o0pa3oBanus

3namo (nonumams)

[TonnMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWIIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHUSL KOMIBIOTEPHBIX TEXHOJIOTUM; BIaJICHWE HaBBIKAMH PabOTHI C
ONEpAlMOHHBIMM CHCTEMaMU UM OCHOBHBIMH BHJaMH MPOTPaMMHOIO
obecrieueHuss Uil pemieHHWs  y4eOHBIX  3aJad 1O  BBIOpaHHOM

cricnyajn3annuu

Hannune mnpencraBneHuit o 0a30BbIX MPUHLIMIIAX OpraHU3alUd U

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTei

[lonruMaHMe OCHOBHBIX MPHHLMUIOB JWCKPETU3ALUU PA3JIUYHBIX BHJOB
uHpopMaIuu

[lonumanue 06a30BBIX AITOPUTMOB OOpPaOOTKM YHMCIOBOM M TEKCTOBOM
uHbopManuy (3amMch 4YHCEd B TO3ULUOHHOW CHUCTEME CUHCIICHUS,
JETTMMOCTD LIEJIbIX YUCEN; HaXOXK/IEHHE BCEX MPOCTHIX YKMCENT B 33/laHHOM
IuamasoHe; 00paboTKa MHOTOPa3psAAHBIX IENBbIX YWCEN; aHaJW3

CUMBOJIBHBIX CTPOK U JAPYTHUX), AITOPUTMOB ITIOMCKA U COPTUPOBKU

3Hanue q)YHKHI/IOHaHI)HBIe BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB
cpenbl pa3paboTKu

Brnagenne OCHOBHBIMM CBEACHHMSAMHM O 0a3ax HaHHBIX, UX CTPYKTYpeE,

CpeacCTBax CO3qaHusd U pa6OTBI C HUMH

[ToHnMaHKMe BO3MOXKHOCTEN U OIPaHUYEHUN TEXHOJIOTUN HUCKYCCTBEHHOTO
MHTEJUIEKTa B pa3IMYHBIX OO0NACTAX; HAJIWYME TNPEeACTaBICHUN 00
UCMOJIb30BaHUM  WHGOPMALIMOHHBIX  TEXHOJIOTMH B pa3jM4HbIX

npodeccroHalbHBIX chepax

BianeHne TeopeTMyecKHM ammapaToM, IO3BOJISIONIMM OCYLIECTBIATH
IIPEICTABJIICHUE 3aIaHHOI0 HATypPaJIbHOI'O YMCJA B PA3JIMYHBIX CUCTEMAX
CUMCIJICHUS; BBINOJHATH NPeoOpa3oBaHUs JIOTUYECKHX BbIpAXXKEHU,
UCTIONIb3Ysl 3aKOHBI aureOpbl JIOTUKHU; ONpPENeNATh KpaT4alliuid MyTh BO
B3BEIICHHOM Tpade M KOJMYECTBO NyTeH MexXay BeplIIHHAMHU

OPUEHTHUPOBAHHOTO AIIMKINYECKOTO rpada
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2.5

2.6

2.7

2.8

Ymemo

YMeHHe HCNOIb30BATh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJEIH  JUIS
aHanmu3a 0OBEKTOB U IMPOLECCOB: (HOPMYyIUpPOBATh LE€TIb MOJCIUPOBAHMS,
BBIIIOJIHATh AHAJIU3 PE3yJbTAaTOB, MOJYYEHHBIX B XOJ€ MOJECIMPOBAHMS;
OLICHUBAaTh aJIeKBATHOCTh MOJIENIM MOJEIUPYEMOMY OOBEKTY WIH

MPOLECCY; MPEJICTABIATh PE3YJIbTATHI MOJICTITMPOBAHKS B HATJISITHOM BUIE

YMmenue KkiaccH(UIMPOBATH OCHOBHBIC 3allayd  aHalU3a JIaHHBIX
(mporuo3upoBaHue, KJ1accupuKanus, KJIaCTEepU3aLMs, aHanu3
OTKJIOHEHWI{); TOHMUMATh IOCIEA0BATEIFHOCTh PEIICHHUS 3a7ay aHaln3a
JTAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIICHKA KaueCTBa JAHHBIX,
BBIOOp ® (WJIM) TIOCTPOSHHE MOJENH, TNpeodpa3oBaHUE JAHHBIX,

BU3yalIn3alusd JaHHBIX, HHTCPHIPCTALUA PE3YJILTATOB

YMenue onpenensit HHGOPMALMOHHBIA 00bEM TEKCTOBBIX, IpadUUECKUX
1 3BYKOBBIX JIaHHBIX IIPU 33JaHHBIX ITapaMeTpax AUCKPETU3aLnU. Y MEHUE
ONpPEACIATh CPEIHIOI CKOPOCTh IE€pElayd  JAaHHBIX, OLICHMBATh
U3MEHEHHE BPEMEHHM Iepellaud IpU H3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBsSI3U

YMmenune CTpOUTHb KO/, O6€CHCHHBaIOHIHﬁ HAaUMCHbBIIYIO BO3MOKHYIO

CPEIHIO0 JUIMHY COOOIEHUS PU U3BECTHOM YaCcTOTE CUMBOJIOB

VYMeHne HCnoab30BaTh IIpu pCUHICHUN 3ajayd CBOMCTBa HOSHHHOHHOﬁ
3aIlIMCU YHUCCJI, AJITOPUTMBbI IOCTPOCHHA 3aIllMCH 4YHCJIa B HOSI/IIIPIOHHOﬁ
CUCTCMC CYHCJICHUA C 3aJaHHbIM OCHOBAHHWEM M IIOCTPOCHUS YUCIIA IIO
CTPOKE, conep;xameﬁ 3aIlIuCh J3TOro 4uciia B HOSI/IHHOHHOI;'I CUCTEMCEC
CUHUCJIICHUA C 3aaHHbIM OCHOBAHUEM, YMCEHUEC BBITIOJIHATH

apI/ICpMeTI/ILIeCKI/IC onepanru B IO3UIUOHHBIX CUCTCMAX CHHUCICHUA

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOW U
KOHBIOHKTUBHOW  HOpPMaJIbHBIX  (OpMax 1O 3aJaHHOW  TabiuIe
UCTUHHOCTH;  HUCCIEl0BaTh 00JacTb HCTHHHOCTU  BBICKa3bIBaHUS,

coacpIrKaero NICPEMCHHLBIC, pCIIaTbh HCCIOKHBIC JIOTUUCCKUC YPABHCHUA

YMeHue pemarb alropuTMUYECKHE 3aJaud, CBS3aHHBIE C AHAJIU30M
rpadoB (3aa4ll MOCTPOEHUS ONTHUMAIBHOTO MYTH MEXKIY BEpUIMHAMHU
rpada, onpeneneHUs] KOJUYECTBA PA3IUYHBIX MyTeH MeXAy BepIIMHAMH

OPUEHTUPOBAHHOTO AIUKINIECKOTO rpada)

YMeHue ucnoab30BaTh J€PEBbS MPU aHAJIU3E U MOCTPOCHUHU KOJOB U IS
MpeCcTaBlIeHUs] apu(METUYECKUX BBIPAKEHUH, MPU pEIIeHHH 3a1ad
[IOMCKAa U COPTUPOBKH; YMEHHME CTPOUTH JAECPEBO WIPBI 10 3aJaHHOMY
aNTOPUTMY; pa3padaThiBaTh U OOOCHOBBIBATH BBHIMTPHIINIHYIO CTPATETUIO

UTPbI
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2.10

2.11

2.12

2.13

YMmenune AHAJIIU3UPOBATh aAJ'OPUTMBI C  HCIIOJB30BAHUCM Ta6J'II/II_I
TPAaCCUPOBKH, ONPECACITIATH 0e3 UCIOJIb30BaHUs KOMIIBIOTCpa PE3YyJIbTAThI
BBITIOJIHCHUS HCCJIOXKHBIX IMMPOrpaMM, BKIOYAKOIMINUX IUKIIbI, BETBJICHUA U

oAINporpaMmsl, IMpu 3aAaHHBIX UCXOJAHBIX JaHHBIX

YMeHue ompenenarh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHUpPOBAHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIe aJTOPUTMbI, JBOMYHBIM IMOWCK) U HIPUBOJUTH IMPUMEPHI

HCECKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU I pCIICHUA OHHOﬁ 3aga4uun

Bianenne yHHMBEpCAIBHBIM  SI3BIKOM IPOIPAMMMPOBAHHS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTNAX JaHHBIX M CTPYKTypax IaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIC
YIOPaBJISAIONUE  KOHCTPYKIMHM,  yYMEHHE  OCYIIECTBISTh  aHAJIM3
MPENJIOKEHHOW  MpOrpaMMbl:  ONPEAENsATh  pe3yJbTaTbl  pabOThI
nporpamMmel IpU 3aJaHHBIX UCXOAHBIX HAHHBIX; OIPCACIIATHL, IIPU KAaKHUX
WCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYEHHE YKa3aHHBIX pPE3yJbTaTOB;
BBISIBIISITH JIAHHBIE, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKe B padote
IIPOrpaMMBL; dbopMynIupoBaTh  MOPEUIOKEHHUS 1O  YIYYIIECHHUIO

IIPOrpaMMHOT0 KOJ1a

YMeHue pealn30BbIBATH HA BBHIOPAHHOM JUIS  HM3Y4YCHHS  SI3bIKE
nporpaMmupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEJI, YUCIOBBIX I1OCIEA0BATEIbHOCTEH
W MacCHBOB: TIPEACTaBJICHHWE 4YHCIa B BHIE Ha0Opa IPOCTHIX
COMHOKHUTENCH; HaX0XKIEHHE MaKCUMAJIbHOW (MHHUMAIBHOW) IHQPHI
HaTypaJbHOT'O YHMCIIA, 3alIUCAHHOTO B CUCTEME CUUCIIEHUS C OCHOBAHUEM,
He npeBblmaonM 10; BbluuCiIeHHEe OOOOLIEHHBIX XapaKTePHUCTUK
JJIEMEHTOB MAacCuMBa WJIM YHCIOBOM MOCIEAOBATEIBHOCTH (CYyMMBI,
NPOM3BEACHUSI  CPEOHEr0  apu(PMETHYECKOro, MHHHUMAJIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJaHHOMY YCIJIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
WCTOJNB30BaTh B TPOTPAaMMax JaHHBIE Pa3IMYHBIX THIIOB C YYETOM
OTPaHUYEHHUI Ha JHMana3oH UX BO3MOXKHBIX 3HAUEHHWH, MPUMEHATH IPH
pelIeHNH 3a7a4y CTPYKTYPBl JaHHBIX (CIUCKH, CIIOBapH, CTEKH, OYepeu,
JIepeBbs1); NPUMEHATh CTaHAAPTHBIE U COOCTBEHHbIE MOANPOrPaMMBI JUIs
00pabOTKM YHMCIIOBBIX JAaHHBIX W CUMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke nmporpaMm OHOIMOTEKU MOMPOTrpaMM; YMEHHE UCIIOIb30BaATh

CpeacTBa OTJIAAKU IpOorpaMM B CpCIAC IMPOrpaMMHUPOBaAHUA

YMmenue HCIIOJb30BAaTh OJICKTPOHHBIC Ta6J'II/II_IBI JJIA aHaJIn3a,

MNpCACTaBJICHUA H O6pa6OTKI/I JaHHBIX (BKJ'IIO'-IaH BBI60p OIITUMAJIBHOTO



2.14

peleHusi, nmoadop JIMHUM TPEHJA, pPEIIeHUE 3ahay IPOTHO3MPOBAHUA);
YMEHHE WCIOJIb30BATh TaOIWYHBIC (PEIMOHHBIE) 0a3bl MaHHBIX W

CIIPaBOYHBIC CUCTCMbI

YMeHHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HU(MPOBBIX  TEXHOJIOTMH;
IIOHUMaHME BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYIApPCTBEHHBIX

yCIIyT, MU(GPOBBIX 00pa30BaTEILHBIX CEPBUCOB



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Hudposas rpaMOTHOCTD

OcHOBHBIC TCHACHIUU PA3BUTHA KOMIIBIOTCPHBIX TCXHOJIOT Hil. Hapanﬂenbﬂme
BBIYMCIICHUA. MHOFOHpOI_IGCCOpHI:IC CUCTCMBI. PacnpeﬂenéHHme

BBIYHMCINTCIIBHBIC CUCTEMBI U 06pa60T1<a OOJIBIINX JaHHBIX

[IpyHIMIBI [TOCTPOEHUS M anmnapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBbie mnpotokosnbl. Cerb WHrepHer. Appecanuss B cetu HHTepHer.
IIporokomnsr creka TCP/IP. Cuctema nomenubsix uméEH. Pa3nenenue IP-cetn nHa

MOACETH C MOMOIIBI0 MAaCOK MOACETeH

@aiinoBast cuctema. Ilouck B aitnoBoii cucreme. IlpuHIMNIBI pa3MenieHus u
nMeHoBaHUs (ailnoB B gonroBpeMeHHo mnamstu. [llaGnoHsl Ui onucaHus
rpymi (daitios

CkopocTh  mepenaud  JAaHHBIX. 3aBUCUMOCTb  BpPEMEHM Iepefaud  OT

I/IH(I)OpMaLII/IOHHOl"O 00BEMa JaHHbIX U XapaKTCPUCTHUK KaHaJla CBA3U

HIudpoBanue nanHplx. CUMMeTpU4Hble U HecuMMmeTpuuHble muppsl. [ndps
npocroit 3amensl. [Hudp Lezaps. udp Buxenepa. Anroputm mudppoBaHus
RSA

Kozpl, no3Bosstomye 0OHapyKUBaTh U UCIPABIATh OMIMOKH, BOSHUKAIOUINE PU
nepenaue naHHbIX. Paccrosane Xammunra. KoanpoBanue ¢ noBTOpeHHEM OHTOB.

Kongsr XoMmMmuHra
TeopeTnueckre 0CHOBBI HHPOPMATHKU

JIBomuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEpPHBIE  KOJBIL.
JlexoqupoBaHUe COOOIICHHH, 3aITMCAHHBIX C MIOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcnosue ®ano. IlocTpoeHue OIHO3HAYHO JEKOJAUPYEMBIX KOJOB C MOMOIIBIO
nepeBa

Teopernueckre TOAXOABI K OIEHKE KonwdecTBa WHMopmaruu. EauHUIb
U3MEPEHUs] KoJu4yecTBa WHPopManuu. AmnaBUTHBIA TOAXOA K OIEHKE
KoJuuecTBa WHGOpManuu. 3aKoH aiauTUBHOCTH wuH(opmanuu. Dopmyia

Xaptnu. Uadopmanus u BepostHocTs. Dopmyina Lllennona

CucTeMBbl CYHCIICHMA. PaSBépHy'Taﬂ 3aluCh ILCJIbIX H I[p06HBIX quccll B
MO3UIIMOHHOM CHCTEME CYMCIICHUS. CsolicTBa MMO3HUITMOHHON 3aIllCH YHCa:
KOJIMYCCTBO III/I(l)p B 3aIncCH, MpHU3HAK ACJIMMOCTHU YUCJIa HA OCHOBAHUC CUCTEMBI
CUHUCJICHUA. AJ'IFOpI/ITM NnepeBoJia HejIoro 4uciia mu3 P-uuHO# cucTEeMBbI CUMCIICHUS

B JICCATHUHYIO. ANTOPUTM TepeBoJa KOHEUHOI P-muHOil 1poOu B JECATHUHYIO.
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

AJITOpUTM TepeBoAa LEJIOro 4ucia U3 JESCATUYHOM CHUCTEMBbI CUucieHus B P-
nyHyto. IlepeBox koHeuHOM necaTUYHOM Jpobu B P-munyro. JIBomuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CUCTEMbI CUMCIICHHUS, CBSI3b MEXKIY HUMHU.

ApI/I(l)MCTI/ILICCKI/IC Oonepanvu B TO3UIHUOHHBIX CUCTEMAX CYHUCIICHUS

TpOI/I‘lHaH YpaBHOBCHICHHAA CUCTEMaA CHUCIICHU. I[BOI/I‘IHO—I[CCSITI/I‘IHBJI CHUCTCMa

CUHCJIICHUA

Konuposanue tekcroB. Koguposka ASCII. OnnoOGaiiTHbie KoaupoBku. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenue wuHGOpPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHMI

KoaupoBanue nzobpaxenuit. OnieHka nHGOPMAMOHHOTO 00bEMa rpapuuecKux
JaHHBIX IPH 3aJaHHBIX pa3pClICHUN U rny61/1He KOAWPOBAaHHA LBCTA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OueHka MH(OpMaMoOHHOrO 00bEMa 3BYKOBBIX

JAaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETHU3aUN U pa3pAAHOCTH KOAUPOBAHUA

Anre6pa noruku. IloHsTHe BbICKa3piBaHHS. Bbicka3piBaTenbHbIE (OPMBI
(npenukatsl). KBaHTOpHI Cyl1€CTBOBAHUS U BCEOOITHOCTH.

Jlormueckue onepauuu. TaOmuibl HMCTUHHOCTU. JlorMueckue BBIPAKEHHUS.
Jlormueckue ToxxaecTBa. Jlornueckue onepannuy 1 onepanuy Haj MHOXKECTBaAMH.
3aKkoHBl aiareOphpl JIOTMKU. OKBHUBAJCHTHBIE MPEoOpa3oBaHUs JIOTMUECKUX
BbIpaKeHM. Jlornueckue ypaBHEHUs U CUCTEMbl YpPaBHEHUM.

Jlormueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHX
(YHKIMN OT KOJTMYECTBA ApPTyMEHTOB.

Kanonnueckue opMbl JOrMYECKUX BBIPAKEHUH

COBepIJ_IeHHBIe JAU3BIOHKTUBHBIC ~ KOHBIOHKTUBHBIC  HOPMAJILHLBIC (bOpMI:I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/IL[C HNCTHHHOCTH

Jlornueckne »dIE€MEHTH B cocTaBe Kommbiorepa. Tpurrep. Cymmartop.
Muoropa3psausiii cymmatop. [loctpoenne cxeM Ha JTOTHYECKUX DJIEMEHTaxX IO
3aITAHHOMY JIOTHYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKECHHS TI0

JIOTUYECKOI cCXeMe

Mogenun u wmopenupoBanue. llenmn MonenupoBaHus. AJNEKBATHOCTh MOJETU
MOJICJIUPYEMOMY 00BEKTY uiu mporeccy. @opmanuzanus MPUKIaIHbIX 3a/1a4.
[IpencraBneHue pe3yabTaToOB MOACIUPOBAHUS B BUAC, YAOOHOM JIJISl BOCTIPUSTHUS

4yenoBeKoOM. ['paduueckoe mpeCcTaBIeHHE TaHHBIX (CXEMBbI, TaOIHIIbI, TPAaQUKH).

[IpencraBneHne 1enbIX YHUCed B MaMsiITH KoMIbiorepa. OrpaHUYeHHOCTH
JIUana3oHa 4YHcesl TPH OTPpaHWYEHWH KoiudecTBa paspsanoB. l[lepemonHeHue
paspsnHoi ceTku. be33HakoBbie M 3HAKOBBIC JIaHHbIE. 3HAKOBBIN OUT. JIBOMUHBIN
JIOTIOJTHUTENBHBIM KOJI OTPUILIATENIbHBIX YHCET.

[ToGuToBbIe  JOTMYecKHWe omepanuu. Jlormueckuii, apudMeTHUECKHH U

uuknuyeckuit cnsuru. llludpoBanne ¢ mnomompi0 MOOUTOBOM omepanuu
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2.16
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32

3.3

34

«uckirouaromee NJIN»

[IpencraBneHne BEIECTBEHHBIX YHCEI B MAMITH KOMIIBIOTEpA. 3HA4aIas 4acTb
W TOpsANOK uwncna. Jlpmama3oH 3HAa4eHWH BEUIECTBEHHBIX 4mcen. [IpoGieMsr
XPAaHECHMUS BEIIECTBCHHBIX YHCEN, CBSA3AHHBIE C OrPAaHUYCHHEM KOJIUYECTBA
pa3psnoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMH YHUCIIAMH, HAKOIUICHUE

omnoOoK P BBIYUCJIICHUAX

I'padpl. OcHoBHble moHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOILBIO
MaTpUll CMEXHOCTH, BECOBBIX MATpHUL, CIHCKOB CMEXHOCTH. Pemienue
AITOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHauu3oM rpadoB (MOCTpOCHHUE
ONTUMAJILHOTO MYTH MEXAYy BepUIMHAMHU rpada, ompeneseHrue KOJIMYecTBa
pa3JMuYHBIX IyTE€Hd MEXKIY BEpIIMHAMU OPUEHTHUPOBAHHOIO AaIMKIMYECKOIO
rpaga)

HepeBbsa. bunapnoe nepeBo. JlepeBbs moucka. CrnocoObl 00xoma JepeBa.
[IpencraBnenue apugmeTHuecKux BbIpaKeHUN B BUJE nepeBa. Mcnonb3oBaHue

rpad)0B U AEPEBBEB MPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPa

JluckpeTHble UTpBI ABYX UTPOKOB ¢ TosHOM mHpopmManueit. [loctpoenue nepesa
nepebopa BapuUaHTOB, ONKMCAHUE CTPATETMHM WIPbl B TaOIW4HON (opme.

BBII/IFpLII_HHLIe U MPOUTPBIIITHBIC ITO3UITUU. BBII/IFpBIH_IHBIe CTpaTerun

CpenctBa  HCKYCCTBEHHOTO — WHTEeIUIEKTa.  MaeHTudukamus W TMOWCK
M300pakeHMi, pacmo3HaBaHue Jull. Vcrnonb30BaHHE METOI0B MCKYCCTBEHHOTO
MHTEJUIEKTa B 00ydJaronmx cucreMax. Mcnoap30BaHne METOIOB UCKYCCTBEHHOTO

WHTEJUIEKTa B poboToTexHuKe. MHTepHeT Bemeil. Heliponnblie cetn
AJITOPUTMBI U TPOTPAMMUPOBAHUE

dopmManusanus MoHATHA anropurMma. MammHa TeOpHHra Kak yHHMBEpCAJIbHAsS

MOJENb BBIYUCIEHUN

OneHka CIOKHOCTH BbIUMCIEHHH. Bpems paboTel M 00BEM HCIONB3yEeMOM
aMsATH, MX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACHUMIITOTUYECKON CII0)KHOCTH aJTOPUTMOB. AJTOPUTMBI OJUHOMHUAIIBHON
cnoxHoctu. Ilepebopubie anroputmel. IlpuMepsl pa3iIWYHBIX aJITOPUTMOB

peIICHUA 0I[HOI71 3ala4i, KOTOPbIC UMCIOT PA3JIMYHYIO CJIIOKHOCTDH

OmnpeneneHne BO3MOXHBIX PE3YJIbTaTOB padOThl MPOCTEUIINX aJITOPUTMOB
YIOPaBJIEHUS HUCIHOJHUTENSIMU W BBIYMCIUTENBHBIX aaroputMmoB. OnpeneneHue

HUCXOJHBIX JAaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TpeGyCMBIﬁ pe3yjibTar

AJIFOpI/ITMBI 06pa6OTKI/I HaTypaJIbHBIX YHCCJI, 3allMCAHHBIX B IO3UIITMOHHBIX
CHUCTEMAX CYHCIICHUA: pa361/IeHI/IC 3alIMCu 4Yucjla Ha OTACIBHBIC I_[I/I(I)pLI,
HaXOXJICHUC CYMMBI U IIPOU3BCIACHUSA I_[I/I(i)p, HaXO0XICHUC MaKCHMAaJIbHOM

(MUHMMAaNBHOM) HUQPBHIL.
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3.8
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[IpencraBnenue 4ymcia B BUAEC HaOOpa NPOCTHIX COMHOXXHTENICH. AJITOPUTM
OBICTPOTO BO3BEACHUS B CTENEHB. [I0MCK MPOCTHIX YKCEN B 3aJaHHOM JIMAIa30He

C TIOMOUIBIO AJITOPUTMA «perIeTo DpaTocheHar
MHoropaspsiIHbIe LeIble YUCIIa, 3a/1a41 JJIMHHON apupMEeTUKH

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYMCIICHHBIE, BELECTBEHHBIC, CHUMBOJIbHBIE, JIOTUYECKUE. BeTBieHus.
Cnoxuble ycinoBud. Lukiel ¢ ycinoBueM. [{UKIIbI O TEpeMEHHOM.

OO6paboTka NaHHBIX, XpaHsmuxcs B ¢ainax. TekcToBble U IBOMYHbIE (AIIbI.
daiinoBbie nepeMeHHble ((aitnoBble ykazarenu). Utenue u3 (aiina. 3amuce B
Gaiin.

Paz6uenue 3agaun Ha noazanaun. [lognporpaMmel (mpouenyps! U GyHKIUH).

Hcnonb3oBanue cTaHnapTHON OMOIMOTEKHU S3bIKa IPOrPAaMMUPOBAHUS

Pexypcus. PexkypcuBHble npoueaypsl u (yHKuuu. Mcnonb3oBaHue creka aiis

OpraHU3alU PEKYPCUBHBIX BBI30BOB

Uucnennsle MeTonbl. TouHoe u mpuOIMKEHHOE pelIeHHs 3amadu. YucieHHoe
peleHre ypaBHEHUI C TMOMOIIbI0 Moadopa mapaMerpa. YuclieHHbIE METOMbI
pelIeHus ypaBHEHW: MeToj mepedopa, MeETOJ| IOJIOBUHHOTO JICJIEHUS.
[TpubnuxEHHOE BBIYMCICHUE AJIUH KpUBBIX. Bhlunmcnenue ruomaznei ¢uryp c
IIOMOLIBI0 YUCJIEHHBIX METO/0B (METOJ MPSIMOYTOJIbHUKOB, METOJ Tpamenuil).
IMouck wmakcumyma (MUHUMYMa) GYHKIHHA OJHOM TEPEMEHHOW METOJIOM

IIOJIOBHHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIIMM  SI3bIKA
POTPaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO)IC‘—IéT KOJIMYECTBA IIOABJIICHWI CHMBOJIA B CTPOKE,
pa3OueHne CTPOKM Ha CJIOBa MO NPOOETbHBIM CHUMBOJAM, MOUCK MOJCTPOKH
BHYTPU JaHHOW CTPOKH, 3aMEHAa HAWJIEHHOW MOJICTPOKH Ha APYTYIO CTPOKY.
I'eHepanusi BceX CIOB B HEKOTOPOM alihaBUTE, YAOBJICTBOPSIONIMX 3aJaHHBIM

orpannuyeHusiM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBbl M TIOCIEIOBATENBHOCTH  YHCEN.  BbrumcieHne  000OIIEHHBIX
XapaKTepUCTHK DSJEMEHTOB MacCHBa WM YHCIOBOW ITOCIEIOBATEILHOCTH
(CyMMBI, TIpOW3BEACHHS, CPEIHEr0 apUPMETHIECKOr0, MHUHUMAIBHOTO U
MaKCHMAalbHOTO DJIEMEHTOB, KOJMYECTBAa JJIEMEHTOB, YJIOBJIECTBOPSIOIINX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBI TOWCK 3a/JIaHHOTO 3HAYEHHUS B MAaCCHUBE.
ANTOpPUTMBI PAabOTHI C JJIEMEHTaMH MacCHBa C OJHOKPATHBIM ITPOCMOTPOM
maccuBa. COpTHpPOBKa OJHOMEPHOTO MaccuBa. [IpocThie METOMBI COPTUPOBKHU
(MeTon my3bIpbKa, METON BBIOOpa, COPTHPOBKAa BcTaBKamu). CopTUpOBKa
cmusiaueM. breicTpas coptupoBka maccuBa (anroput™ QuickSort). JIBowuHBIiI

MOMCK B OTCOPTUPOBAHHOM MAacCHBE
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4.1

4.2

JIBymepHBIE MaccuBBl (MaTpullbl). AJTOPUTMBI  O00pabOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCJIOBOTO MacCHMBa II0 3aJaHHBIM
npaBujiaM, IMOUCK JJICMCHTA B ABYMCPHOM MACCHUBEC, BBIYHUCJICHHUC MaKCHUMyMa
(MMHUMYMa) U CYMMBI 3JICMEHTOB JIBYMEPHOTO MAacCHBa, MEPECTaHOBKA CTPOK U

CTOJIOLIOB IBYyMEPHOTO MacCHBa

CrmoBapu  (acconMaTUBHBIE  MAacCUBBI,  OTOOpaxkeHUs).  XdOMI-TaOJIHIIBL.

HOCTpOGHI/IC aJ'I(baBI/ITHO-LIaCTOTHOFO CJIOBapsd IJId 3aJaHHOT'O TCKCTa

Crexku. AHaJINM3 TPaBUWIBHOCTH CKOOOYHOIO  BbIpaXKEHMsA. Bbluncienue
apu(pMEeTHUYECKOTO BBIPAKEHMUSI, 3aIIUCAHHOTO B MOCT(HUKCHON QopMme.

Ouepenu. Mcnonb30Banne ouepenu A1 BpEMEHHOIO XPAHEHUS TaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMAJIbHOTO OCTOBHOTO JepeBa
B3BELICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KommuecTBo pasinyHbIX
nyTeil Mex 1y BepIIMHAMH OPUEHTUPOBAHHOTO AlMKJINYECKOro rpada. AJropurm
Jeikerpol

HepeBbs. Peanusauus nepeBa ¢ MOMOLIbIO CCBUIOYHBIX CTPYKTYp. JlBOMuHBIE
(bunapusie) aepeBbs. [locTpoeHue nepeBa i 3aJaHHOTO apUPMETHUECKOTO
BeIpakeHUs. PexypcuBHBIC anropuTMbl 006xo1a nepesa. Vcnonabp3oBaHue cTeka u
ouepenu A 00xoja aepena

JluHaMu4ecKkoe MpOorpaMMHUpPOBAaHME KaK METOJl PELICHHS 3a/a4 ¢ COXpaHEHHEM
MIPOMEKYTOUHBIX PEe3yJbTaTOB. 3ajjauu, pelIaeMble C MOMOILBIO TUHAMHYECKOTO
POTrpaMMHUPOBAHUS: BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIMH, TOJCYET KOJIMUYECTBA

BApHUAHTOB, 3aa41 OIITUMU3AlIUN

[lonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM IHporpammupoBaHuu. OOBEKTH U
kjaccsl. CBoiicTBa U MeTOAbl 00BbEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN AHAJIU3.
PazpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOAXOJA.

Wukancynsuus, HacienoBaHue, moauMophuzm
NudopmannoHHble TEXHOIOTUN

Ananu3 nanHeiX. OCHOBHBIE 3a/ladydl aHajiW3a JaHHBIX: MPOTHO3UPOBAHHE,
kinaccuuKkanus, KiacTepusauus, aHanu3 oTkiIoHeHui. IlocrnenoBarenbHOCTH
pelieHus 3a/1au aHajdu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYHCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp ¥ (WJIM) TOCTPOCHHME MOJEIH, Mpeodpa3oBaHUe
TaHHBIX, BU3yalHM3allis JaHHBIX, UHTEpIpeTanus pe3yibTatoB. [Iporpammubie
cpeactBa W VIHTepHET-cepBUCH Il OOpaOOTKM M TIPEJICTABIICHUS JTaHHBIX.

bonbiue nannsie. MammnHoe o0ydeHue
AHanmM3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOduIl. BhruucieHue CyMMbl,
cpemHero  apuMeTHYecKoro, Haubosbpliero (HAUMEHbBINEr0)  3HAYCHUS

nuarnasoHa. Beruncnenue kodpduilMeHTa KOPPESIUU JIBYX PSIAOB JTaHHBIX.
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4.5

4.6

[TocTpoenne cTonOYaThIX, JUHEHYATHIX M KPYTOBBIX auarpamm. Iloctpoenue
rpadukoB ¢pyskuii. [Tonbop aMHUM TpeH[a, pelIeHne 3a1ad MPOTrHO3UPOBAHUS.

Pemenne 3amad onTUMU3ANMY C TIOMOIIBIO AIEKTPOHHBIX TaOIHUIT

I[I/ICerTI/ISaIII/Iﬂ npu MaTeMaTN4CCKOM MOACIIMPOBAHUUN HCIIPCPBIBHBIX
IMpoLeCcCoB. MO,Z[CJ'II/IpOBaHI/Ie JABMOKCHUA. MO)IGJ'II/IpOBaHI/IC OMOJTOTMYECKUX
CHCTCM. MaremaTudeckue MOICIN B O9KOHOMUKE. BrerancanrenbHbIe
OKCIICPUMCHTBI C MOZICIISIMU. O6pa60TKa PE3YJIbTATOB 3KCIICPUMCHTA. MGTO,Zl
HaMMCHBUINX KBaJApaTOB. OIICHKa YHUCIOBBIX ITapaME€TpPOB MOACIUPYEMBIX
O0OBEKTOB U IponecCoB. BoccranoBneHne 3aBHCHMOCTEH IO pe3yiibTaTaM

JKCIIEPUMEHTA

BepostHOCTHBIE MOJETIN. Meronsl Momnte-Kapuo. Nmurannonnoe

MOJCINPOBAHUC. CucremMbl MacCoOBOrO O6CJ'Iy)I(I/IBaHI/I}I

TaGmuunble (pensauuoHHbIe) 6a3bl JaHHBIX. TabyMIa — IpeICTaBICHUE CBEACHUIN
00 omHoTHHHEBIX 00BekTax. [lone, 3amucek. Kirou tabaumel. Pabora ¢ rotoBoi
0a3oii naHHBIX. 3anojgHeHue 0a3bl AaHHBIX. [IoMCK, COpTUPOBKA U (PUIBTpALIUS
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl € MapaMeTpaMHu.
Brruucisiemble moss B 3anpocax.

MHoroTtabauunbie 06a3bl JaHHBIX. THUOBL CBA3eH MEXIy Tabmumamu. Buemnuit
ko4, [{eocTHOCTh 6a3bl JaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX
TexcroBeiii mporeccop. CpeacTBa MOWCKAa W aBTO3aMEHbI B TEKCTOBOM
nporeccope. CTpyKTypHUpPOBaHHBIE TEKCTOBBIC IOKyMEHTHI. CHOCKH, OTJIaBJICHHE.

[IpaBuna UUTHPOBAHUS MCTOUYHUKOB U odopmieHus Oubmmorpapudeckux

CCBIIIOK



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






