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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUSI OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHET0  OOMIETO
obpazoBanusi, npencraBieHHbix B PI'OC COO, a takxke ¢enepaibHOi padoueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Ma€T MpEACTaBICHUE O UENIX, OO0IIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHoro npeamera «MHdopmaTka» Ha yriyOJnE€HHOM YpPOBHE, yCTaHABIMBAET
00s13aTeTbHOE IpeIMETHOE coJiep>KaHue, peyCMaTpUBACT €ero
CTPYKTYpUPOBaHHUE MO pa3jeiaM U TeMaM Kypca, ONpeAessieT pacupeeieHue ero
1o kinaccaM (rogam M3yudeHus), 1a€T NIPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIyeMmylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS C  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUaroIUXCSl.

[TporpamMMma 1o uHpOpMaATHKE ONpPEAEseT KOIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTHKU Y4eOHOTO MaTepHaia JJisl KaKI0To rojia U3yueHus, B TOM YUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHsI Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHON UTOTrOBOM arTectaiuu). [Iporpamma nmo uHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, HU3ydarolei
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMd HMHPOPMAITMOHHBIX
MIPOIIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00IacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COITUANBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHKH U HUH()OPMALMOHHOU
JESITEIIHOCTH.

Kypc undopmatuku ajis ypoBHSI CpeHEro 0oO0IIero oOpa3oBaHUs SIBISIETCS
3aBEpIIAIONIMM DJTarlOM HEMPEpPHIBHONW TMOATOTOBKH OOydYarmuXxcsi B 00iacTu
uHGOPMATUKA U HUH(DOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha CoJIepKaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHHS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIEHUE, MHTEpIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbprarel  yriyOnéHHOrO yYpOBHS HM3yueHHsT ydeOHOro mpeamera
«UHdopmaTtuka» OpHUEHTHUPOBAHBI HAa TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymoned MpoPecCUOHATIBHOW JIEITENbHOCTH KAaK B paMKaxX JIaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aWMOCBSI3€H, CTOCOOHOCTH JEMOHCTPUPOBAThH PA3INUHbBIC TTOIXO/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOol NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3aJauu,
XapaKTEpHbIE JUI1 MCIOJIB30BaHUS METOJOB M HMHCTPYMEHTAapHsl JaHHOU
npeaMeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOW MPEIMETHOW O00JIACTH KaK I€JIO0CTHOM
TEOpUU (COBOKYIHOCTU TEOpPHUM), OCHOBHBIX CBA3SIX CO CMEXHBIMH OOJaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHUKUA 00€CIEeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYyYarOUIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3ainusax  nOpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
porpaMmMHas WHXeHepus, HHPOpMaIlMOHHAsE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HWE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpENECIEHHOIO PEECTPa, TEXHOJOTWH BHUPTYaJbHOW WU
JIOTIIOJTHEHHOM PEaIbHOCTEM.

OcHoBHasi 1enb wu3ydyeHuss ydeOHoro mnpeamera «MHbopmaTukay Ha
yIIIyOJEHHOM  ypOBHE cpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
¥ BO3pACTAIONIEH KOHKYPEHI[MM Ha pbhIHKE TpyAa. B CBS3M C 3TUM H3ydeHHE
uHpopmatuku B 10—11 knaccax goMKHO 00eCIeUnTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTHKH, WHOOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

chOpPMHPOBAHHOCTh YMEHHUM pa3iandarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHUBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
DKOHOMMYECKOTO, IMOJIUTHYECKOTO, KYJIbTYPHOI'O, KOPUIAUYECKOr0, HPHUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U dTUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(OpMAIUY;

CO37[aHUE YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4E€OHOH, MPOEKTHOM, HAy4HO-
HCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMHM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuyeOHoro npeamera «MHpopmaTuka» BBIAEIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IUM(POBOrO OKPYXKEHHMs, BKJIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHUKH» BKIIOYAET B ce0s
MOHATUMHBIMN anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O MOJIETMPOBAHHUS.

Paznen «Aaropurmbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
QITOPUTMHYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha S3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoHHbIE  TEXHOJOIMHM»  TOCBALIEH  BOIPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTM30BAHHBIX B MPHUKIATHBIX
MPOrPaMMHBIX MPOAYKTaX U UHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JAHHBIX, HMCMOJB30BAHUIO0 0a3 JTaHHBIX W 3JEKTPOHHBIX TAaOMUI[ Jis pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnoMm nanee coaepxkanuu ydeOHoro mpenmera «ubopmaTuka
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMbI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT ObITh MPEIOKEHBI I U3yUESHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHaplid  ypOBeHb U3Yy4YeHUST WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO0  MpOQuiIs, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHPOPMALIMOHHYIO C(hepbl ACSITENbHOCTU. YTIyONEHHBI YpOBEHb W3yYEHUs
uH(popMaTUKU 00ECIEeYMBAET: MOATOTOBKY OOYyYalOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEHIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EauHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(OpMaTHKE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpejAeiaX OJHOro0 roja oOy4YeHHUs
MOXET OBITh M3MEHEHAa MO YCMOTPEHHIO YYHUTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YMCiI0 YacoB, PEKOMEHAOBAHHBIX JIJIs1 U3yueHus MHGOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 yacos (4 gaca
B HEJCIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hu¢posasi rpaMOTHOCTH

TpeOoBaHus TEXHUKM OE€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMU ITU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
MOMOIIbI0 MIWH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTyN K MaMsITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJIOTHM.
[TapaitenbHbie BBIYHCIICHUA. MHoromnpoueccopHbie CHCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcrpoenHusblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTr3upoBaHHbIC TPOU3BOJICTBA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUcTeM. Bun
IpPOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecriedeHue. OrnepalliOHHBIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTamusiuuss W JEUMHCTAULALNUSA  OPOTrPaMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjioB B
noyroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3upoBanmue NpOrpaMMHOTO 0OeCTIeUeHHUSI
u 1udpoBeix pecypcoB. [lpompuerapHoe u  CBOOOJHOE MPOrPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBJIMBaeMas
3aKOHOIaTenbCcTBOM Poccuiickorn @enepaniy 3a HEMPABOMEPHOE MCIOJb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ UG POBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToK0IIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMoniplo Macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [loilyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHXKECHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uurtepner. CepBuckl  HMHTepHeTa.
['eonnopMaImoHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBsi, OPOHUPOBAHUE OMIIETOB U TOCTHUHHII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCIyrd. CoOLMAIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS M OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moammHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOrui. OOume npobsieMbl 3aliuThl
uHpopMaluu ©  HHpopmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
UHPOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uH(popManMoHHbIX cucremax. IIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMAIBFHOW MHPOpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoHcTBax. BpenoHocHOE mporpaMMHOe 00ecreyeHrue U CrocoObl
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuszanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposnbHas 3ammTa apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE W HECUMMETPUYHBIE IMIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxkenepa. Anroputm
mdposanus RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusie u 3HaHus. MHQOpMalMoHHbIE Mpolecchl B MPUPOJE,
TEXHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JUCKpeTU3alu MH(popManuu, NpeAHa3HAYEHHOW UIsi XpaHEHHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KOoAgupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOBIL.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO ACKOAUPYEMBIX KOHOB C IMOMOUIBIO
nepeBa. EnuHuIbI M3MepeHnst KonuecTBa nHPopManuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumcieHusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLHMOHHOM 3amUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JACIUMOCTH YUCJIa HA OCHOBAaHUE CHUCTEMBbI
CUMCJICHHUA. AJITOPUTM IIEPEBOAA LIEJIOT0 Yucia U3 P-MYHON CHCTEMBI CYUCIICHHUS B
JECATHUUHYIO. AJTOPUTM MepeBoja KOHEUYHOW P-uuHON npoOM B AECATUYHYIO.
ANTOpUTM NEpeBOJa LIEJIOr0 YUCIAa U3 ACCATUYHOW CHCTEMBbl CUUCIeHHs B P-
nunyto. [lepeBon KoHeyHOW JecsATUUHON Apobu B P-nunyro. JIBomunas,
BOCBMEpHUYHAs U IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMAaxX CUHCIEHUsA. TpondHas
YPaBHOBEIICHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HH(POPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPY 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOTUPOBaHUS I[BETA.
[IBetoBbie MOnenu. BekTtopHoe komupoBanHue. @opmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3bpiBaHUS. BbICKa3bpiBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOaUIBI MUCTUHHOCTH. Jlornmueckue BBIpaXKEHUS.
Jlornueckne Tto)kaecTBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepaluuy U ONepaluy HaJl MHOKECTBaAMHU.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa3OBaHUs JIOTHYECKHUX
BbIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUMU.

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbIe CUCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIllEHHbIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS TIO TaOJIUIE UCTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmaTop. llocTpoeHne cxeM Ha JIOTMYECKMX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBienre UENbIX 4YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTD
JVana3oHa 4YHUCEl NpH OrPaHWYEHUWH KOJIMYecTBa pa3psanoB. llepenonHeHue
pa3psiAHONM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JIOTIOJTHUTEINILHBIN KOJI OTPULIATEIbHBIX YUCEI.

[TobutoBbie normdeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKH W
nukinyeckuii  capurn.  [lludpoBanue ¢ mOMONIBIO TMOOUTOBOW — OmEparuu
«uckmmoyaroniee NI .

[IpencraBiieHrEe BELIECTBEHHBIX YKMCEN B IMaMATH KOMIBIOTEpA. 3HAdaIas
4acTh W MOPSAMIOK urcia. Jlmana3oH 3HAYEHWH BEMIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YKCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeImosiHEHME omepanuii ¢ BENIECTBEHHBIMU YHMCIAMH, HAKOIUICHUE
OLIMOOK MIPU BHIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIUATEIBHBIX alropurmoB. OrpeaeneHue
UCXOAHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTarT.

Otanbl penieHus 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HUHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPaAMM.
Hcnonp3oBaHue TpaccUpoBOUYHBIX Tabiuul. Otnanoussii BbiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTHUECKHE. BeTBiieHus.
Cnoxubele ycnoBus. Ilukner ¢ ycmoBueM. ILlukiael 1O IEpEMEHHOM.
B3auMo3aMeHsIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULUKIIA.
CocTraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTAapHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U MHCTPYKIUH IS ITOJIb30BATENS.

Anroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHble LHUQPHI,
HaXOXXJEHUE CYMMbl W Tpou3BeldeHUs UU(Dp, HAXOKACHUE MaKCUMAJIbHON
(MUHUMATBHON) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJaHHOM Juaria3oHe. IIpencraBinenue
yucia B BUJe HA0Opa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aitnax. TekcToBble U TBOMYHBIE (DailiIbl.
daitnoBbie TIepeMeHHbIE ((aitoBble ykazatenu). UrteHwe u3 Qaina. 3anuch B
daii.

Pa3ouenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeayphl U GyHKIIUH).
Pexypcus. PexkypcuBHble 00beKThl ((pakransl). PekypcuBHbIE MpoLenypbl U
¢bynkuuu. Mcrionb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPAMMHPOBAHMUSL.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIEH.
MoaynpHBIN IPUHIAII IOCTPOEHUS IIPOTPAMM.

Uucnennsle MeTonbl. TouHoe M NpUOMMHKEHHOE pEUIeHMs 3aJayu.
YucneHHble METOBI PEUICHHs] YPaBHEHUN: METO] iepedopa, METO] TTIOJIOBUHHOTO
nenenus. [lpubnmwxkEéHHOEe BBIYMCIEHUE AJIUH KPUBBIX. BbIuucieHue miomiaaen
buryp ¢ mMOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUMHM OJIHOM MepeMeHHOU
METO/IOM MOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKUMH  SI3bIKA
POrpaMMUPOBAHUS AJi1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJIEHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha JAPYTYKO CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel M TOCIENOBATENbHOCTH 4YHcel. Bpluncienue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAaCCHBA MJIM YMCIOBOM MOCJIEN0BATEIbHOCTH (CyMMBI,
MPOU3BEICHUS, CPEIHEr0 apu(pMETUYECKOI0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJICTBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0OJHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKU (METOJ
nmy3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputm QuickSort). J[BouuHBI TOMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIE MacCcuBBI (MaTpUIlbl). AJTOPUTMBI OOpaOOTKU JTBYMEPHBIX
MAaCCHBOB: 3aIIOJHEHUE JABYMEPHOTO YKCIOBOIO MACCHBA IO 3a/IaHHBIM MPaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenmaktupoBanue u dopmartupoBanue. [IpoBepka
opdorpadun m rpammatukd. CpencrTBa TNOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
npoieccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokymeHTel. CHocku, oriaBineHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX Mpoueccopax. OOnavyHble CEpBUCHI.
Henoas mepenucka. Pedepar. IlpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OdopmieHue crucka JIUTepaTyphbl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TEeXHUYECKUE CpeICcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MAaTEeMaTUUYECKHUX
TEKCTOB.

AnHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccUpUKalus, KiacTepusalus, aHanu3 oTkioHeHuil. IlocnegoBarenbHOCTH
peleHus 3ajau aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OLIEHKA
KayecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJAENH, MPeoOpa3oBaHUE NaHHBIX,
BHU3yalM3alis TaHHBIX, HHTEPIPETALMS pe3ysbTaToB. [IporpammHubie cpenctBa u



MHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHHs JaHHBIX. bombIine naHHbIE.
Mammnnoe o6yuyenue. HTeNeKTyanbHbIi aHaIl3 JaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HANOOJIbIIErO (HAUMEHBIUIET0) 3HAUEHHS IUaIa30Ha.
Breruncnenne koag¢uuumeHta KOppeasuuu ABYX psAaoB JaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYATBIX W KpPYroBbiX auarpamm. Iloctpoenue rpadukoB
byuxuii. [Togbop auHMM TpeH A, pelIeHHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHHM € TOMOUIbI0 THOA0Opa MapameTpa.
OnTuMmu3anys Kak MOKWCK HAWIyYIIEero peuleHus B 3aJlaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHuyeHus. JlokanbHble U TJ00aNbHBII MHUHUMYMBI LEJIEBON
¢ynkuuu. Pemenue 3a1a4 onTUMHA3aUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KIIACC

Teoperuueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue MOAXOAbI K OLIEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(Opmaruu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl  cxkatusi JaHHbIX. AsnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTrOpUTMBI CKAaTHSl JAHHBIX C MOTEPSIMHU. Y MEHBUIECHUE
rIyOuHBI KogupoBanus 11BeTa. OCHOBHBIE HUen anroputMmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTh BPEMEHH IepeJayud  OT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuyunHbI
BO3HUKHOBEHHUS OIMMOOK TIpu Tmepenade JaHHbIX. Kogbl, MO3BOJISIONINE
oOHapy>XUBaTh W HUCIPABJIATH OIMIMOKH, BO3HUKAIONIME TPH Tepenaye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIIOHEHTBI cUCTEMBI M WX B3auMoaelcTBHe. CHCTEMHBIN
addekrt. YnpapneHue kak nHGopMalMoHHbIH nporecc. OOpaTHas CBS3b.

Mopenn n monenupoBanue. Llens MogennpoBanus. COOTBETCTBHE MOJAEIH
MOJCIIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Meu MoaenupoBaHus. dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJCIUPOBAHUS B BHUIE, YIA0OHOM IS
BOCIIpUATHS yeoBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padbi. OcHoBHble noHsTHS. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MATpUL] CMEXKHOCTH, BECOBBIX MATPUL, CIHUCKOB CMEXHOCTH. PemeHune
QITOPUTMUYECKUX 3a/7a4, CBS3aHHbIX ¢ aHanu3oM rpadoB (IOCTpOEHUE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHamMu rpada, OmpelereHrue KOoJuyecTBa
Pa3IMYHBIX IYTEHM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTIO ALMKIAYECKOIrO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBienne apupMeTHUECKUX BBIpAXKEHUN B BUJE AepeBa. JJMCKpeTHbIE UTPHI
JIBYX UTPOKOB C MoJHOW mHpopManueid. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAONIMUYHON (opme. BBIUrphHIIIHbIE U TPOUTPHILITHBIE
MO3UILINU. BBIUTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOIO HMHTeJIEKTa. CepBHCHI MAIIMHHOIO MEPEBOAA H
pacno3HaBaHus YCTHOW pedn. KorHuTHBHBIE cepBUCHL. MmeHTH]HKaIus u MOUCK
U300paKEHUH, pacro3HaBaHHE T Camoo0byuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B OOyyaroumx cucremax. lMcnoiap3oBaHue MeTos0B
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuKke. MHTepHeT Bemieil. [lepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Qopmann3anus ~ NOOHATHS  anroputma. MammnHa  TelopuHra  Kak
YHUBEpCcaJIbHas MOZENb BeruncieHui. Tezuc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsITH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJWHOMHUAIBHOM
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[Ionck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOPUTMA
«peiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMEeTHKU.

CnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XOII-TAOJIHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Crexu. AHamM3 MPaBUIBHOCTA CKOOOYHOTO BBhIpaXEeHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B TOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosnp3oBanue ouepean il BpEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha Tpadax. I[locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBSA3HOTO HEOpUEHTUpoBaHHOro rpada. KoiaumdecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO AlMKINYECKOro rpada. AJroputm
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) naepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja aepeBa. Mcnonb3oBaHue cTeka U
ouepeau 1yt 00Xo0/1a AepeBa.

JlnHamMu4eckoe NPOrpaMMHMpPOBAHME KaK METOA peumeHus 3aaad ¢
COXpPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUAYECKOTO TPOTPAMMUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIUMN,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALUH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTpaMMHUpPOBAaHUN. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsanus, HacieJoBaHue, TOITUMOPHU3M.

Cpenbr  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
nosib3oBatTens.  Mcronb3oBaHWE TOTOBBIX — YNPABIAEMBIX  AJIEMEHTOB IS
MOCTPOEHUS HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBanus.  [lomstme o  mapamurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIUH

OTranbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHHE  MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOACIUPOBAHUS.

JuckpeTusanusi TpU MaTEeMAaTHYECKOM MOJICIUPOBAHUU HENPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAENM B DKOHOMHUKE.  BBIUMCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OueHka 4YHCIOBBIX NApaMEeTPOB MOJIECIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM SKCIIEPUMEHTA.

BepostHocteie  Mmomenu.  Metoasl Monte-Kapno.  MmuranmonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY KHBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHBIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0O0BekTax. Iloje, 3amuch. Kimrou Tabmunel. Padora c
roToBoil 0a3o0if nMaHHBIX. 3amojHeHWe Oa3bl JaHHBIX. [loWCK, COPTUPOBKA U
bunpTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpOChI C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MexXAy TaOaulamH.
Buenmnuit kinrou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-nnpuiioxkenus. [IoHaTHE O CEpBEPHON M KIIMEHTCKOM YacTAX CaWTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamubix Tabmui ctuiert (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemnienne BeO-caiiToB. Yciayra XxocTuHTa. 3arpy3ka (haijaoB Ha CauT.

BBon m300pakeHUi ¢ WCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIx (oToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKIMs  IBETa.
ObecuBeunBaHue IBETHBIX u300paxenuil. Perymsb. PabGora ¢ obmactamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. I[lpumutuBbl. M3MeHeHHe TmOpsJIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOIBI  TIOCTPOEHUSI M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble monemu. Marepuansl. MonaennpoBaHHe HWCTOYHUKOB OCBEIICHMS.
Kameprl. Apautusable TexHonoruu (3D-npunrepst). Ilondartue o BupTyaiabHOU
PEaIBbHOCTU U JOIIOJIHEHHON PEAIBHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAINM, TMO3UTUBHBIX BHYTPEHHUX
yOeXKJICHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JIESITEILHOCTH B IPOIECCe
peanu3anuu  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESTEIHLHOCTH.

B pe3ynbraTte wuszyueHuss MHOOPMATUKH Ha YPOBHE CPEAHEro OOIIEro
oOpazoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHa U TPaBOMOps]Ka,  COOJIIOJICHHME  OCHOBOMOJIAralIIMX  HOPM
UH(OPMAITMOHHOTO MpaBa ¥ HHPOPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh IMPOTHUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMK 10 COIMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACIEAUI0, TOCTUXKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUIX, TOHUMaHUE 3HaYCHUSI UHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHpPY, BKIIOYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3uYecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370pOBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHUCIE 3a CUET



cobmonenus TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOSITEIILHO
BBITIOJTHATH TaKyIO IS TEIIBHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENHHOCTH, CBS3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIlaTh OCO3HAHHBIA BHIOOp Oyaymiedt npodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TH4eCKOr0 BOCIIMTAHMS:

OCO3HAHHE TJI00ATBHOTO XapaKTepa 3KOJOTHUYECKHX MpoOjeM W IMyTed HuX
permeHus, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHS HAyKH, IOCTHKCHHUSM HAYyYHO-TEXHHUYECKOTO Iporpecca H
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1idpoBoit TpaHchopMaITid MHOTHX cep KHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTh
MIPOCKTHYIO M HCCIICIOBATENBCKYIO AEATEIHPHOCTh HHINBHUIYATbHO U B TPYIITIE.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, P noaratonuii choOpMHUpPOBAHHOCTH:

CaMOpETYyJINPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh amanTHUPOBATBCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JOCTHKEHHUIO LU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, POSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydenus HHGOPMATUKHM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHust y oOydawmierocs OyayT cQOpMUpPOBaHbl METalpeIMETHbIE
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4e€OHbIE JEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIE Y4YeOHbIE JCUCTBUS, PETYJISATUBHbIE yHUBEpCAJIbHBIC Y4YeOHbBIC
NENUCTBUSI, COBMECTHAS JIEATEITbHOCTD.

Ilo3naBare/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JOruvyecKue JaeicTBUSI:

CaMOCTOATENLHO  (QOpMYyJNHMpOBaTh U aKTyaJM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [ CPaBHEHMS,
KJ1accupuKauu U 0000IIeHHUS;

ONpENENATh LIENH JIEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH;

KOOPAUHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUSX  PEABHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh HABBIKAMHU YYEOHO-HCCIIEI0BATEIHCKON U TPOCKTHOM JIESITEIHLHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PElIEHUsI MPAKTUYECKUX 3aj1a4, TPUMECHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

OCYILECTBJISITh PA3JIMYHBIE BUJABI JIESITEIIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHUS, €ro MHTEPNPETAIU, NPeoOpa3OoBaHUI0 U TMPUMEHEHUIO B PA3TUYHBIX
y4EOHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU Y4YEOHBIX U COIMAIbHBIX
MPOEKTOB;

dbopMHUpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (OpPMYJIUpOBaTh COOCTBEHHBIE 3aJayM B 0Opa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJIM3UpPOBaTh 3ajaauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M NPAKTHUUYECKYIO 00jacTu
KU3ZHEIEATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, MpeUlaraTh OPUTMHANbHBIC MOJAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumeii:

BJIa/IETh HaBBIKAMH TMOJyYEeHUs HHPOPMAIMN U3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH  I[OWUCK,  aHalu3, CUCTEMaTU3alHul |
MHTEPIIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEACTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Y4E€TOM Ha3HAYEHUS
uHpopMaMu U IEJEeBOM  ayJIUTOpUM, BbHIOMpas ONTUMAIBHYIO  (QOpMy
MPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[OHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIUTHl  HH(pOpManmH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) o61eHme:

OCYIIECTBISATH KOMMYHHUKAILIUU BO BCeX cepax KU3HHU;

pacmo3HaBaTh HEBepOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIMKTHI,

BJIaCTH pas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APrYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSITeJIbHOCTD:

MIOHUMAaTh M MCIIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIMBUYaJTbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

IPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJATh IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAOTNO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OIEHUBATh HWJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasitTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs N[poOsiieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIEKCHH AJsl OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAIM3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YIIIyOJI€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  MPEeIMETHbIE
PE3yNbTATHI:

BJIQJICHHE TMPEICTaBICHUSMH O poJu WHGOPMAIMM U CBSA3AHHBIX C HEU
IPOIECCOB B TPHUPOJE, TEXHUKE K OOIIECTBE, MOHITHSIMH «HHPOPMAIII,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTbI  CHCTEMBD»,
«cuCcTeMHBIN A PeKT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka uHopmauuu B cetd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH MHTepHET;

YMEHHE XapaKTepU30BaTh OOJbIINE JaHHBIE, TMPUBOAUTH TPHUMEPHI
UCTOYHUKOB MX TOJy4YeHHMs] W  HAlpaBJICHHUs  HUCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHBbIX (MPOTHO3UMPOBAHUE,
KJIacCU(pUKaIus, KJIaCTepU3aIus, aHaIn3 OTKJIOHCHHIA), MIOHUMATh
MOCIIEIOBATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: cOOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOSHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3allusl JaHHBIX, HHTEPIPETAUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOECrHeueHusi JJs pelieHus ydeOHBIX 3aJad  Iio
BBIOpaHHO crieluanu3auy;

HaJIMYUE NPEICTaBICHUNA O KOMIIBIOTEPHBIX CETIX U UX POJIK B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOJACHHE MEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUM TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIOHEHTaMH IIU(YPOBOTO OKPYKEHUS, TOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUSl KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIOB AUCKPETU3alUU pA3JIMYHBIX BHJIOB
uHoOpMaIuU, YyMEHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux W 3BYKOBBIX JAHHBIX IMPHU 3aJIaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE OIpEeAeNiaTh CPEAHIOI CKOPOCTh IE€pelaud JIAaHHBIX, OIIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH HM3MEHEHHH HWH(OPMAIMOHHOTO 00bEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHUE HCIIONb30BaTh MPU PEUICHUH 3a/1a4 CBOMCTBA MO3UIMOHHOW 3aIlliCH
YyuCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YUCTIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOCHHUS YHUCIA MO CTPOKE, COJEpKAIlEH 3alHCh
ATOr0 YWCia B MO3ULMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJIHATh apUPMETHUECKHUE OIepald B TO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHHUE BBINOJHATH MPeoOpa30BaHUS JIOTUUECKUX BBIPAKEHHUM, HCIIONb3YS
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTH JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILErO
IIEPEMEHHBIE, PEIIATh HECIIOKHBIE JJOTUYECKNE YPABHEHMS U CUCTEMBI YPABHEHUIA;

NOHMMaHuEe O0a30BbIX AITOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 3aJaHHOM JMarna3oHe, 00paboTka MHOTOPa3psIAHBIX 1EJbIX
YHUCEJN, aHAJIN3 CUMBOJIBHBIX CTPOK M APYIHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE ONpPEeAeNsATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cyMMHpOBaHHE JJIE€MEHTOB MAacCHMBa, COpPTUPOBKAa MaccHuBa, NepeOOpHbIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIO0KHOCTH JJIsl PEIIECHHS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHUssIMU O 0a30BBIX THUMaxX JaHHBIX U
CTPYKTypaX JaHHBIX, YMEHHME HCIOJIb30BaTb OCHOBHBIC  YIIPABISIONIUE
KOHCTPYKLMH, YMEHHUE OCYILUECTBIATh AHAIN3 NPEIJOKEHHOM MpPOrpaMMBbI:
OTIPEAETATh PE3yNbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JTAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMMOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEIIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJUIIBI [ aHAJIW3a, TPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUM, BHIOOP ONTUMAJIBLHOTO pEIICHHUS, MOAOOp JUHUU TPEHJA, PEIICHUE
3aJlay MPOTHO3UPOBAHMUS).

B npouecce u3yueHus kKypca MHGOPMATHKU YIiIyOJIE€HHOrO ypoBHS 6 11
Knacce oOyyarommmucs OyAyT  JOCTUTHYTBHI — CIEAYyIOIIME  MPEIMETHbIC
pEe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAKIIHE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIATH OMMOKHU MpHU Nepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHUsS] TIPU W3BECTHOW YaCTOTE CHUMBOJIOB, MOSICHATH TPHHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pelaTh aJrOpuTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayu  MOCTPOEHUS ONTUMAJILHOTO TyTH MEXAY BeplIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTed  MEXAY  BEpIIMHAMHU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOTo rpada), YMEHHE HCIOIb30BaTh JEPEBhS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1ad TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MPOrpamMm 0a3oBbIE
aJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUW, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBApU, CTEKH, OUEPE/IH, IEPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOTPAMMEI JJIT 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HUCIIOJb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOXXHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHHE CO3/7aBaTh BeO-CTPaHULIBI,



BIAJICHUE OCHOBHBIMH CBEJCHUSMHU O 0a3ax mTaHHBIX, UX CTPYKTYpe,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TaOIMYHBIC
(pensironHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJHSIThH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) M CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHICCKUE MOJICIH JIIs aHaJIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJIYYCHHBIX B XOJIE MOJICIUPOBAaHMS, OIEHUBATh
COOTBETCTBHE MOJICJIM MOJICTIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTaBISTh
pe3yabTaThl MOJCIUPOBAHUS B HATJISIIHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC HWH(OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTAaBICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCeHHS
(pacrio3HaBaHusl, KJIacCU(PUKAIUKA U TPOTHO3MPOBAHUSA) HAIUYUE TPECTABICHUIN
00  WCMONB30BAaHUU  HMHPOPMALNUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne o/ Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paznea 1. [lu¢gpoBasi rpaMoTHOCTH
11 KomnbroTep - yHUBepcanbHOE YCTPOWCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KomnbrotepHsie cetu
1.4 HNudopmannonHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no paszneny 40
Pasznen 3. Allroput™Msel M IpOrpaMMHUpPOBaHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
3.3 YucieHHble METOIBI
34 AAropuT™Mbl 00pabOTKH CHMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanus3 JaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nu¢pposbIe
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
HNndopmanus u nHPOpMaIOHHbIE
1.1 dopan opan 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpoOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
MIpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pasjnen 3. UndopmannoHHbie TEXHOJIOTHH
31 KoMmnproTepHO-MaTeEMaTHUECKOE g )
' MOJIEJTMPOBAaHUE
3.2 ba3br qanHbBIX 10 4
3.3 Be0-caiitbl 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
n DJIEeKTPOHHbIE
aKT
Ne Kourpo P Hdara uudgposbie
Tema ypoka HYECKHU
n/n Bcero | JbHBbIE H3yYeHUs oOpa3oBaTe/ibHbIE
padoTbI pecypchl
padoThI
TpeboBaHus TEXHUKH OE30MTACHOCTH U TUTHEHBI TIPU
1 paboTe ¢ KOMIIbIOTEpAaMU U IPYTUMH KOMIIOHEHTAMHU 1
U(PPOBOTO OKPYKEHUS 1-ceH-2025
[TpuHIMIB paOOTHl KOMITBIOTEPOB M KOMIIBIOTEPHBIX
2 P P P P 1 2-ceH-2025
cucTeM
OOMeH 1aHHBIMU C TOMOILBIO HIMH. KOHTpoieps!
3 . P p 1 4-ceH-2025
BHEUIHUX yCTPOUCTB
4 ABTOMaTHYECKOE BBINOJIHEHUE TPOrPaMMBI |
IIPOLECCOPOM 5-ceH-2025
OnepartnBHas, NOCTOSTHHAS U JOJITOBpEMEHHAs
5 naMATb. KOHTpoJIephl BHEIIHUX YCTPOMCTB. 1 8-ceH-2025
[Ipsamoit nocTym K mamsaTh
6 CoBpeMEHHbBIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1 9-ceH-2025
[IporpammHoe obecrnieueHne KOMIbIOTEPOB
7 porp poB, 1 11-cen-2025
KOMITBIOTEPHBIX CUCTEM U MOOMJIBHBIX YCTPOICTB
CucreMHOe MporpaMMHOE OOecTieueHue.
8 porp 1 12-ceH-2025
OnepalmoHHbIE CUCTEMBI
Yrunutel. [paiiseps! ycrpoicTs. IlapamiensHoe
9 p PRLYCTP P 1 15-ceH-2025
IPOrpaMMUPOBAHUE
10 MHcTamsmus 1 AeMHCTAIUIALNS IPOTPAMMHOTO 1 16-ceH-2025




obecrieueHus

®aiinoBsle cucTeMsbl. [IpuHIMIIBI pa3MeleHus U

11 MMEHOBaHMs (aiijIoB B JIOJITOBPEMEHHON MaMSTH. 18-ceH-2025
[ITabnoHbl U1 onucaHus rpyni ¢ainos

12 3akoHozaarenscTBO Poccuiickoit denepannu B 19-cen-2025
00JacT MPOrpaMMHOTO OOECTICUEHUS U TAHHBIX

13 [TpuHLIMIIBI HOCTpOCHUI/IH U annapaTHble KOMIIOHEHTHI 22-CeH-2025
KOMIIBIOTEpHBIX ceTell. CeTeBble MPOTOKOJIBI

14 Cetb UnTEepHeT 23-ceH-2025

15 Pa3aenelime [P-ceTn Ha nojceTr ¢ MOMOIIBIO MaCOK 25-cen-2025
nojcereit

16 CereBoe aIMUHUCTPUPOBAHUE 26-ceH-2025
Bune! nesrensHoctu B cetu UnTepuer. CepBuch

17 HNutepHera. ['ocynapcTBEHHBIE AIEKTPOHHBIE 29-ceH-2025
CEPBHCHI U YCIIYTH

18 Nudopmannonnas 6€30MacHOCTh 30-ceH-2025

19 BpenonocHsle nmporpaMmMHoOe oOecriedeHne 1 MeTO bl
60pbOBI ¢ HUM 2-0KT-2025

20 HpaKTI/I‘-ICCK"aSI pabota no Teme "AHTUBUPYCHBIE 3-0KT-2025
POrpaMMbI

)1 Opranu3anus JUYHOTO apXruBa HHPOPMALIUH. 6-OKT-2025
PesepBHoe konupoBanue. [laponbsHas 3amura apxusa

22 [TudpoBanue JaHHBIX 7-0K1-2025

23 Anroputm mudpoanus RSA. Creranorpadus 9-0KT-2025

24 [IpakTuueckas padora no teme "llndposanue
JAHHBIX" 10-0kT-2025

25 WUndpopmanus, nanasie u 3HaHus. MHbopmannoHHbie 13-0k1-2025




IIPONLECChI B ITPUPOAC, TEXHUKE U O6H.[CCTBC

HenpepbiBHbIE U TUCKPETHBIE BETMYUHBI U CUTHAJIBI.
HeobxoaumocTh nucKpeTH3anuu nHpopManmu,

26 IIpEeHA3HAYEHHOM 111 XpaHEHHUs], Iepeadu U
00paboTKH B IU(PPOBBIX cCHUCTEMax 14-0k1-2025
JBon4yHOE KOoMpoBaHue. PaBHOMEpHBIE U

27 HEepaBHOMEPHBIE KOJIbI. [[ekoaupoBaHue COOOIICHUH,
3allMCAaHHBIX C IIOMOIIBIO HEPABHOMEPHEIX KOJOB 16-0KT1-2025
VYcnosue @ano. IloctpoeHue 0qHO3HAYHO

28 JIEKOTUPYEMBIX KOJIOB C TOMOIIBI0 AepeBa. ['pad A 17-ok1-2025
A. MapkoBa
Enunuibl usmMepeHus KoiauuecTBa HHGOpMaIuu.

29 AndaBUTHBIN MOIXO] K OIIEHKE KOJUYECTBA 20-0kT1-2025
uHpOpMaLUn

30 Cucrembl CUYUCIICHUS 21-0kT1-2025
[IepeBon uncen U3 OQHONW CHCTEMBI CUHMCIICHHUS B

31 23-0KT1-2025
ApYTyro

3 JIBonyHasi, BOCbMEPHYHAS U IIECTHAATEPUUHAS 20-0KT-2025
CHUCTEMBbI CUHUCIIEHUS, CBSI3b MEKy HUMHU

33 JIBonyHasi, BOCbMEPHYHAS U IIECTHAATEPUIHAS 6-HO1-2025
CHUCTEMBbI CUMCIIEHHUS, CBSI3b MEKYy HUMHU

34 JIBonuHasi, BOCbMEpUYHAs U IIeCTHAAIaTepUIHAS
CHUCTEMBI CUHMCICHUS, CBSI3b MEXKTY HUMH 7-HoA-2025

35 ApudmeTndeckne onepanuu B MO3HIIMOHHBIX 10-H05-2025
CUCTEMAX CUHUCIICHUS

36 TponuHas ypaBHOBEIIEHHAs! CUCTEMA CUMCIICHUS 11-Hoa-2025

37 JIBOMYHO-JeCATHYHAS CUCTEMA CUMCIICHUS 13-H08-2025

38 KoaupoBanue TekcTos 14-H05-2025




39 PactpoBoe koinpoBaHue n300paxeHHi 17-Hon-2025

40 HpaKTquCKim pabora o Teme "Jluckperuzanus 18-HOR-2025
rpadudeckoit nabpopmarun"
LiBeToBbIe MOJENN. BEKTOpHOE KOMPOBAHKE.

41 ®opwmarsl ¢aitnos. TpéxmepHas rpaduka. 20-H08-2025
@®pakranpHas rpaduka
Koaupoanue 3Byka. Onienka nHhOpMamOHHOTO

42 00BbEMa 3BYKOBBIX JIAHHBIX IIPH 33/1aHHBIX YaCTOTE 21-HoA-2025
JUCKPETU3ALMU U Pa3psIIHOCTH KOJUPOBaHUS

43 HpaKTI/Iq“eCKaﬂ pabota no Teme "J{uckperuzanus 20-105-2025
3ByKOBOW nHbopMauu"

44 OcHOBBI aJIreOpbl JTOTUKU 25-HoA-2025

45 Jlornueckue oneparuu. TaOauIbl ICTUHHOCTH 27-HoA-2025
Jlornueckue BelpaxeHnus. JIoruueckue TOX1€CTBA.

46 JloKa3aTeIbCTBO JIOTHYECKUX TOXKIAECTB C ITIOMOIIBIO 28-H07-2025
TaOJIUIl UCTHHHOCTH
[Ipaktrueckas padota o teme «llocrpoenue u

47 aHaJn3 Ta0JIUI UICTUHHOCTHU B TaOJIHMYHOM 1-pek-2025
IIPOLIECCOPE»

43 Jlormueckue onepanuu U onepaluy Haja 2-eK-2025
MHOECTBAMU

49 Jlornueckue onepanuu U onepalnuu HaJ 4-pex-2025
MHOECTBaMU
3aKoHbI anreOpsbl JJOrMKU. DKBUBAJIEHTHBIE

50 . 5-pek-2025
peoOpa3oBaHus JOTUUYECKUX BBIPAKECHUIA

51 Jlornueckue ypaBHEHUs U CHCTEMBI YPaBHEHHI 8-nek-2025

57 Jlornueckue GpyHKIMU. 3aBUCUMOCTh KOJIMYECTBA 9-peK-2025

BO3MOXHBIX JJOTUYCCKUX (I)YHKI_II/II\/'I OT KOJIMYECTBA




apryMeHToB. [oJTHbIC CHCTEMBI JIOTHUECKUX
byHKIUH

Kanonunueckue popMbI JTIOTHUIECKUX BBIPAKECHHH.
CoBepieHHBIE TU3bIOHKTUBHBIC H KOHBIOHKTHBHBIC

53 11-pek-2025
HOpMaJIbHBIE (DOPMBI, AITOPUTMBI X TIOCTPOCHHS 110
Ta0IUIE UICTUHHOCTHU

54 Jloruyeckue 371€MEHTHI B COCTaBE KOMIIbIOTEPA 12-pek-2025

55 Tpurrep. Cymmarop. MHoropaspsiaHblii CyMMaTop 15-pek-2025
[TocTpoeHure cxeM Ha JIOTUYECKHUX JIEMEHTaX.

56 3anuch JIOTHYECKOTO BBIPAKEHUS MO JIOTMYECKOM
cxeMme 16-pek-2025

57 MUKpPOCXEMBI U TEXHOJIOTHS X IPOU3BOICTBA 18-pek-2025
[IpencrapieHue 1eIbIX YUCEN B TaMATH
KoMIibtoTepa. OrpaHUYeHHOCTh IUANa30Ha YUCes

58 19-pek-2025
MIPY O'PAHUYEHUHN KOJIMYECTBA PA3psAI0B.
IlepenosiHeHUE pa3psAIHON CETKH
Be33HakoBbIE U 3HAKOBLIE JaHHBIE. 3HAKOBEIN OUT.

59 JIBOMYHBIN TONTOTHUTEIBHBINA KOJI OTPULIATEIIbHBIX 22-pek-2025
qucell
IToGuTOBEIE TOTHYECKHUE omnepanun. JlIornueckuit

60 . P . ’ 23-pek-2025
apuQMeTHUECKUN U IUKITMYECKUN CABUTH
IHIudpoBanue ¢ IOMOIILI HTOOUTOBOH OIIEPAIINH

61 bp p 25-peKk-2025
«uckmovaromee NI
IIpencraBiaenue U XpaHeHUE B HaMITH KOMIIBIOTEpaA

62 P p p 26-pek-2025
BEIIECTBEHHLIX YHCE
Brinonaenue onepanuil ¢ BEeCTBEHHBIMHU YU CIaMU

63 p ’ 29-pek-2025
HAKOIUICHHE OIMOOK MPH BBIYUCICHUSIX

64 [TpakTrueckas pabota no teme «M3yuenue 30-pek-2025




mopaspAAHOro MallIMHHOI'O NPEACTaBJICHUA LECJIbIX U
BCIICCTBCHHBIX YHCECID)

65 AHanu3 anropuTMoB 1 12-aHB-2026
Oranbl pelieHus 3a/1a4 Ha KOMIIBIOTEPE.
66 HNHcTpymeHTanbHbIe CPENCTBA: TPAHCIATOP, 1 13-aHB-2026
OTJaTYMK, TPOPUINPOBIIUK
Cpena nporpammupoBanust. KoMnumisamus u
67 MHTEpIpeTaus nporpamm. BupTyanbHble MalllMHBI. 1
HurerpupoBannas cpena pa3paboTku 15-aHB-2026
68 MeTo/ibl OTJIaIKK MPOrpPaMM 1 16-aHB-2026
69 TuIbl NEpEMEHHBIX B SA3bIKE IPOTPAMMHUPOBAHUS 1 19-auB-2026
70 O06paboTKa LebIX YUCET 1 20-aHB-2026
71 O06paboTKa BEIIECTBEHHBIX YUCEI 1 22-aHB-2026
72 Crnyualinble U IICEBAOCTyYalHbIE Yncia 1 23-aHB-2026
73 Bertsnenus. CnoxHele ycloBus 1 26-aHB-2026
74 Hukiiel ¢ ycnoBuem 1 27-aHB-2026
75 [uxiel mo nepemeHHon. B3anmo3ameHsseMocThb | 29-AHB-2026
pa3IMYHBIX BUJIOB LIUKIIOB
76 O6paboTka HaTypaJIbHBIX YHUCEIT C UCTIOJIb30BAaHUEM | 30-2HB-2026
LIUKJIOB
HaxoxneHne Bcex MpOCThIX YHCEN B 3aJaHHOM
77 nuana3one [Ipaktuyeckas padora no teme «Pemenue 1 0.5 2-¢es-2026
3a/1a4 METOJIOM Tiepedopay
78 HNuBapuanT nukia 1 3-¢eB-2026
79 JlokymeHTHpOBaHUE NPOrpaMm 1 5-$peB-2026
80 O06paboTka JaHHBIX, XpaHALIUXCS B (aiinax 1 6-deB-2026
81 PazOunenne 3amaun Ha mmoa3agadu 1 9-¢peB-2026




Hcnons3oBanne CTaH,HapTHOﬁ OMOIMOTEKH SA3bIKA

82 nporpammupoBanus. [lonkmoyenne OnOIMOTEK
MOJIIPOTPaMM CTOPOHHUX MPOU3BOIUTEIICH 10-¢eB-2026
83 [ToanporpamMmsl (TIporierypbl U GyHKITUN) 12-dpes-2026
84 [onmporpammsl (porierypsl U QyHKIUH) 13-¢eB-2026
[TpakTuueckas padota nmo Teme "PazpaboTka
85 P P P 16-deB-2026
MOJMPOrpaMM
Pexypcus. PexypcuBHble 00beKTHI ((ppakTaibl).
PexypcuBHbIe mpoLieypsl U GyHKITUH.
86 P poueAypE! 1 dyHKIL 17-¢pes-2026
Hcnonp30BaHue CTeKa JJ1sl OpraHu3aluu
PEKYpPCUBHBIX BHI30BOB
[IpakTudeckas padora o Teme "PekypcuBHBIC
87 P I?, yp 19-¢eB-2026
MO ITPOTPAMMBI
88 MoaynbHbIN TPUHIUI HOCTPOCHUS IPOrPaAMM 20-¢deB-2026
89 YucineHHbIE METObI 24-$peB-2026
[Ipaktrueckas pabota o teme «HucieHHoe
90 P paboy 26-dpes-2026
pelieHue ypaBHEHU I
Hcnonp30BaHne AUCKPETU3ALNN B BEIUMCIUTEIBHBIX
91 FHCKD H 27-¢peB-2026
3a/1a4ax
[IpakTuueckas pabora no teme «IIpubamxkénnoe
92 . 2-map-2026
BBIYMCJICHHE JUTHH KPUBBIX U TUIOMIAICH QUTyp»
[IpakTrueckas padota o teme «Ilorck Makcumyma
93 P P y 3-map-2026
(MMHUMYMa) QYHKIIUN»
O0paboTka CHMBOJIBHBIX TAHHBIX. ANTOPUTMBI
94 00pabOTKM CUMBOIIBHBIX CTPOK: MOACYET KOTUYECTBA 5-map-2026
MOSIBJICHU CUMBOJIA B CTPOKE
AnTopuTMBI 00pabOTKH CHMBOJIBHBIX CTPOK:
95 p P P 6-map-2026

pa30ueHre CTPOKH Ha CJIOBa MO MPOOEIbHBIM




CHUMBOJIaM

ANropuTMBI 00paOOTKH CUMBOJIBHBIX CTPOK: MTOUCK

96 MOJICTPOKH BHYTPH JJAHHOW CTPOKH; 3aMEHA 12-map-2026
HalIeHHO!M MOACTPOKHU Ha APYTYIO CTPOKY
[IpakTuyeckas padora o Teme "O6pabOTKa CTPOK €

97 UCTIOJIb30BaHUEM (DYHKIMH CTaHIapTHOU 1 13-map-2026
OMOIMOTEKH S3bIKA POTPaMMHUPOBaHUA"

98 ['enepanust cioB B 3aJaHHOM aji(aBHUTe 16-map-2026
MaccuBbl ¥ IOCIEI0BATEIBHOCTH YHCEIL.

99 [TpakTuueckas pabota mo Teme "3anonHeHue 0.5 17-map-2026
MaccuBa"

100 O0600mIEHHBIE XapaKTEPUCTHKH MaCCHBA 19-map-2026
JIuHelHBIN MOUCK 33JaHHOTO 3HAYEHUS B MACCHUBE.

101 [TpakTrueckas padota mo Teme "JIMHEHHBIN MTOUCK 0.5 20-map-2026
3a/laHHOT0 3Ha4Y€HUsl B Maccuse"
[TpakTuyeckas pabdora no teme "[lonck

102 MUHUMAJIBHOTO (MaKCUMAIILHOTO) JIEMEHTa B 1 23-map-2026
YHCI0OBOM Maccuse"
CoprtupoBka ojfHoMepHOro Maccusa. IIpocTsie

103 METO/bI COpTUPOBKHU. [IpakTHueckas pabora 1o reme 0.5 24-map-2026
"IIpocTeie METOIBI COPTUPOBKU MaccuBa'
CoprtupoBka ciusgHueM. beicTpas copTHpoBKa

104 MaccuBa (anroput™m QuickSort). [IpakTuueckas 0.5 26-map-2026
pabota o Teme "beicTpas copTHpOBKa MaccuBa"

105 JIBOMUHBIN TOMCK B OTCOPTUPOBAHHOM Ma(iane. 0.5 27-map-2026
[IpakTuueckas padota mo teme "J[BonyHbIi monuck"

106 JIByMepHbIe MacCHBBI (MaTpPHUIIbI) 6-anp-2026

107 Anroput™bl 00pabOTKH MaTPHI] 7-anp-2026




108 Penrenue 3amau aHaimusa JaHHBIX 9-anp-2026
109 CpencTBa TEKCTOBOIO MpoIeccopa 10-anp-2026
110 KommnbrorepHas BEpcTKa TeKcTa 13-anp-2026
11 [IpakTruueckas padorta mo teme "BépcTka | 14-anp-2026
JOKYMEHTOB C MaTeMaTH4eCKUMH Gopmyaamu"
112 HNHCcTpyMEHTHI peLieH3upOBaHUs 16-anp-2026
113 HpaKTquCIiaﬂ pabora 1o Teme "MHOrocTpaHUYHbIC | 17-anp-2026
JIOKYMEHTBI
O6uaunsle cepBuchl. KomiekTuBHas paborta ¢
114 nokymeHntamu. [Ipaktuueckas pabota o reme 0.5 20-anp-2026
"KomnnekrusHas pabota ¢ JokymMeHTaMu'"
115 Amnanus ga"nubeixX. bosbiye gannbie 21-anp-2026
116 MarmnaHoe o0yueHue 23-anp-2026
117 AHaM3 TaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX TaOIHUI 24-anp-2026
118 [TpakTideckas pabota mo Teme "AHalu3 TaHHBIX C | 27-anp-2026
MOMOIIIBIO NIEKTPOHHBIX TabIuUI"
[Toctpoenue rpadukos pyHnkiuii. [IpakTnyeckas
pabota no Teme "HarnsgHoe npeacTaBieHue
119 pe3yNbTaTOB CTATUCTUYECKONH 00pabOTKHM TaHHBIX B 0.5 28-anp-2026
BUJIE JUArpaMM CpPEACTBAMHU PEIAKTOPA
AIEKTPOHHBIX Ta0HII"
120 .']'_II/IHI/II/I Tpenna. [Ipaktuueckas pabora mo treme 0.5 30-anp-2026
[TonGop nuHMU TpeHa, MPOTHO3UPOBaHUE"
[Ton6op mapamerpa. [IpakTuueckas pabora 1o Teme
121 "YuCIIEeHHOE PELICHUE YPABHEHUH C TOMOIIBIO 0.5 4-maii-2026
noabopa mapamerpa"
122 OnTumu3zanus Kak MOMCK HaWJIy4dllIero pelieHus B 0.5 5-maii-2026




3aJjaHHBIX ycioBusX. [Ipaktuueckas padoTta o reme

"Pemienue 3a1a4 ONTUMU3ALMH C IOMOIIBIO

AJIEKTPOHHBIX TAOHUI"
123 Pe3epBHOE Bpemst 1 7-maii-2026
124 PesepBHOE Bpems 1 8-maii-2026
125 Pe3epBHOE Bpemst 1 12-maii-2026
126 PesepBHOe Bpemst 1 14-maii-2026
127 PesepBHOE Bpems 1 15-maii-2026
128 PesepBHoe Bpemst 1 18-maii-2026
129 PesepBHOE Bpems 1 19-maii-2026
130 PesepBHoe Bpemst 1 21-mait-2026
131 PesepBHOE Bpems 1 22-maii-2026
132 PesepBHOE Bpems 1 25-maii-2026
133 PesepBHoe Bpemst 1 26-mait-2026
134 PeszepBHOE Bpems 1
135 PeszepBHoe Bpems 1
136 PeszepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 21.5




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne Hara nugposbie
n/n Tema ypoxa Bcero Kontpoarmpie  IMpaxrueckue u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI pecypesI
KonnyectBo nnpopmanmu 1
2 AJITOPUTMBI CKaTUs TAHHBIX 1
3 Anroputm Xadhdmana 1
[IpakTuueckas pabora no teme "Cixxatue
4 J@HHBIX C IIOMOUIBIO AJITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOpUTMBI CKATHS TaHHBIX C OTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
naHHbIX ¢ oTepsamMu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYMBBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme | |
"[TomexoycroitunBbie KOJbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/eiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kak HHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJEITMpOBaHKUE 1
12 I'pader 1
13 Pemienue 3a1a4 ¢ momoIisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTrueckas padota mo teme "Ilonck

16 BBIUIPBILITHON CTPATEruy B UTPE C IOJHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [IpakTuyeckas padora no Teme "Cpencraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopManuzanus NOHITHS AITOPUTMA.

19 Mammuna TrroprHTra Kak yHUBEpCajlbHas
Mozeib BeluucieHui. Tesnc Yépua—
TrropuHra
[IpakTuueckas pabota o Teme

20 "CocraBieHue MpOCTO MPOrpaMMBbl IS
MamuHbl Teropunra"

21 Mamuna ITocra

22 Hopwmanshsie anropudmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOXKHOCTH
aBTOMATUYECKOM OTJIAJIKU IIPOrpaMM

24 Cno>XHOCTh BBIYUCIICHUHN
[Torck MpOCTHIX YKCeNT B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIBIO AITOPUTMA
«pemeto Dparochenar

26 [IpakTruyeckas padora no Teme "[lorck
IIPOCTBIX YHCEN B 3a/IaHHOM JlMana3zoHe"

7 MHoropa3psiiHbIe LeNIbIe YUCIIa, 3aa4u

JUTMHHON apu(METUKH




28

29

30

IIpakTnyeckas pabora no Teme
"Peanu3zanus BEIUUCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBaps 711 3aIaHHOTO TEKCTa
[IpakTuyeckas paborta 1o Teme

"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

31

AHanmm3 TeKcTa Ha €CTCCTBCHHOM S3BIKE.
Brinenenne mociaemoBaTeIbHOCTEH IO
H_Ia6J'IOHy. PCFy.TISIpHBIe BbIPAKCHUA.
YacToTHBIN aHAIN3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BBIPKECHUS

Brruucnenue apudmernyeckoro
BBIPQ)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[IpakTnueckas pabota 1o Teme
"Boruncienue apudMeTuyeckoro
BBIPA)XEHUS, 3aIMCAHHOTO B MOCT(PHUKCHOMN

dbopme"

36

37

Ouepenu. Micrionp3oBanue odepeu s
BPEMEHHOT'0 XpaHEHUS JaHHBIX

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIC
(6unapueie) nepesbs. [locTpoenue nepesa
IUTSL 33JJAaHHOTO apr(PMETHIECKOTO
BBIPKCHUS

[IpakTuyeckas pabora o Teme
"Mcnonb3oBaHue J€PEBHEB IS
BBIYHCIICHUS apu(METHIECKUX
BbIpaKeHU"

40

PekypcuBHBIC aIrOpUTMBI 00X0/1a JepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
00xo/1a iepeBa

41

42

43

44

PexypcuBHBIE anropuTMBI 00X0/1a AEepeBa.
Hcnonp30BaHue cTeka U 04epeu ISt
00xo/1a iepeBa

Anroputmsl Ha Tpadax. [loctpoenue
MUHHMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
MIAPUHY

KonngecTBo pa3nuyHbIX MyTeH MEXITy
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYEeCKOTro rpaga

45

46

Asroput™ JIeHKCTpBI.

[IpakTuyeckas pabora o Teme
"Bbruncienue JUIMHBI KpaTyaiiero myTu




47

MEXy BeplInHaMHu rpada (aIroputm
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiiamia

48

49

50

51

3aiauu, peraeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX (DyHKIIMNA

IIpakTryeckas pabora o Teme
"Breranciienue peKypcuBHBIX (DYHKIIHIA C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMUpoBaHus”

3azauu, pemaeMple ¢ IOMOLIBIO
JUHAMHYECKOTI0 IPOrpPaMMHUPOBAHUSA:
IIOJCYET KOJIMYECTBA BAPUAHTOB

[IpakTrueckas padota mo teme "llomcuér

KOJINYECTBA BAPUAHTOB C IIOMOUIbIO
JMHAMUYECKOT0 MpOorpaMMHpOBaHus"

52

3aiauu, pemaeMbple ¢ TOMOIIBIO
ANHAMHUYCCKOI'0 IMpOorpaMMHUpPOBaHM:
3a/la4 ONTHUMH3AIUN

53

54

55

[TonsTHe 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
IPOrpaMMHUPOBAHHUS

[TonsaTue 06 00BEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMHPOBAHUN

O0BbekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56
57

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTuyeckas pabora o Teme




58

"Ncnoip30BaHue TOTOBBIX KJIaCCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOIX0Aa

59

[TpakTuueckas pabota "Pa3paborka
MPOCTOM MPOTPAMMBbI C HCIIOJIb30BAHUEM
KJ1accoB"

60

61

Wukancynsuust. [Ipaktuueckas padota no

teMe "Pa3paboTka kinacca, HCIOIb3YIOLIETO

WHKATCYJISAIui"

Hacnenosanue. [Tomumopduszm

0.5

62

[IpakTnueckas padbota 1o Teme
"PazpaboTka nepapxuu KiaccoB"

63

64

Cpenpl OBICTPOH pa3pabOTKH MPOTPaMM.
[IpoexTrpoBanue nHTEpPEiica
TIOJTE30BATEILS

[TpoexTupoBanue uHTEpdeiica
[10JIb30BATENIA

65

Hcnonb30BaHne TOTOBBIX YIPABIISAEMBIX
3JIEMEHTOB JUJIs TIOCTPOEHUs MHTepdelica

66

67

68

[IpakTnueckas pabota 1o Teme
"Pa3paboTka nporpamMmsl ¢ rpapuuecKkum
unrepdeiicom”

W3ydenue BTOpoOro s3blka
IPOrpaMMHUPOBAHUS

N3yueHne BTOpPOro si3bika
[IPOrpaMMUPOBAHUS

69

OTansl KOMIIBIOTCPHO-MATEMATHYECCKOT'O




70

MOACIINPOBAHUSA

Jluckperuzanus Ipu MaTeMaTH4eCKOM
MOJICTTMPOBAHUH HEMIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTuyeckas pabora o Teme
"MopaenupoBaHue IBUKEHUS"

MonenrpoBaHue OMOJIOTHYSCKUX CUCTEM.
[IpakTnueckas pabora 1o Teme
"MopaenupoBaHue OMOJIOTMYECKUX CHCTEM"

MaremaTudeckue MOJIEIN B DKOHOMUKE.
BreruucnutenbHbIe OKCIICPUMCHTLI C
MOACIIAMHA

BepositHocTHBIE MOAEenu. [IpakTueckas
pabora o Teme "MmuTanimoHHoe
MOJIETIMPOBAHUE C TOMOIIBI0 METO1A
Mounre-Kapno"

0.5

0.5

75

KomMmmnberorepHoe MOAENMpPOBaHUE CHCTEM
yIIpaBJICHUS

76
77

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

TabnuuHble (pensnoHHbIE) 0a3bl TaHHBIX

78

[Touck, coprupoBka U GUIbTpaLMs
JaHHBIX. 3aMpoCchl Ha BBIOOPKY JaHHBIX.
3anpockl ¢ mapamerpamMu. Beraucisiemsie
T0JIS B 3a1pocax

79

80

[IpakTuyeckas pabdora no teme "Pabora ¢
roToBoi 0a30ii JaHHBIX"

MHoroTabauuHble 6a3bl JaHHBIX. THITBI
cBsi3el Mex 1y Tabnunamu. Buemnui




KJIFOY. I_IGJ'IOCTHOCTI) 0asnl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
TAHHBIX"

20 3ampockl K MHOTOTAOIMYHEIM 0a3am
TAHHBIX

23 [IpakTrueckas padoTa mo Teme "3ampockl K
MHOTOTAOIMYHON 0a3e qaHHBIX"

84 SA3bIk ynipaBieHus AaHHbIMH SQL
[IpakTnueckas padbota 1o Teme

85 "VpaBieHrue JaHHBIMU C TIOMOIIBIO SA3bIKA
SQL"

26 Hepensiumonnsie 6a3bl JaHHDBIX.
DKCTepTHbIE CUCTEMBI

87 HNHTepHeT-IprUIIoKeHUS
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 qacTsaxX caita. TeXHOJOTUs «KIMEHT —
cepBepy, €€ JOCTOMHCTBA U HEJIOCTATKU

89 OcHoBgsl s13p1ka HTML

90 [IpakTnueckas padora no teme "Coznanue
TEKCTOBOU BEO-CTpaHUIIBI"

91 Ocnogsl s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 BEO-CTPaHUIIBI, BKITIOYAIOIEH
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/I€0)"

94 OcHoBBI KackaHBIX Ta0OauI cTriel (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHue cTpaHUIBI C TOMOIIBIO 1
KaCKaJHbIX TaOIuIl cTHIIeH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3p1ke JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

99 [IpakTuyeckas padora o Teme "O6padboTKa |
TaHHBIX popM"

100 Pa3memenue Beb6-caiitoB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha calT
KanpupoBanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
OOeciBeunBaHue LBETHBIX U300paKeHUI
BBoa n3o6paxxeHuil ¢ uCronb30BaHUEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
[IpakTuyeckas padora no Teme "O6padboTKa .
¢ poBeIX GoTtorpadpuit”
Peryms. Pabora ¢ obnactsmu. @uibTpsl.

103 IIpakTryeckas pabora no Teme "Peryuib 0.5
¢ poBeIxX GoTtorpagpuit”
MHorocnoitasle n300paxxkeHnus. TekcToBbie

104 cnon. Macka cnosi. Kananel. Coxpanenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme :
"MHorocnoitHsle n300paxxenus"

106 [ToaroroBka WiLTIOCTpAIMii 17151 BeO-CalTOB. 0.5

[IpakTruyeckas pabora o Teme




" AHUMUPOBaHHbBIC U300paKeHHS"

Bekropnas rpaduka. Bekropuzarus

107 . 1
pacTpOBBIX U300paKeHUH

108 [IpakTuyeckas padora no Teme "BekTopHas |
rpagpuka"

109 H];?.I/IHI_[I/IHBI HOCTpoeHuI/I;I U PEJAKTUPOBAHUS 1
TPEXMEPHBIX MOAEIIEN

110 [IpakTuueckas padota no treme "Co3nanue |
MPOCTBIX TPEXMEPHBIX Mozeeit"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
monenun"

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS. |
Kamepsr

114 IIpakTryeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIE TexHONOTUH (3D-puHTEPHI) 1

116 [TonsTHe o BI:IpTyanLHoﬁ pEanbHOCTH U 1
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOT'PAMME







ITPOBEPAEMBIE HA EID 110 HHO®POPMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHACHIIUIA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BJIaJICHWE HaBBIKAMH pPabOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHUAAaMH IPOTPAMMHOTO
ofOecrieyeHnss JUIsI  peUICHWsT y4YeOHBIX 3a1a4 1O  BBIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBieHuii o 0a30BbIX MPUHLMIAX OpraHU3alUud |

(1)YHKI_[I/IOHI/IpOBaHI/I5I KOMIIBXOTCPHBIX ceTe

1.3

ITormmanne OCHOBHBIX OPHUHOHUIIOB JUCKPETU3AlUKU Pa3JINYHBIX BHUI0OB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOM M TEKCTOBOM
uHpopMaluy (3alMCh 4YMCEN B TMO3UIHOHHONW CHCTEME CUHMCIEHHUS,
JENUMOCTb LIEJIBIX YHUCEN; HaXO0XKJIEHUE BCEX MPOCTHIX YMCEN B 3a/laHHOM
Jvara3one; o0paboTka MHOTOPAa3psAHBIX MEIBIX YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U ,Z[pyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Brnanenvne OCHOBHBIMH CBEJEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYpE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J'IaCTHX; HaJIM4ue HpCI[CTaBJIeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHBIX TEXHOJIOT Uit B Pa3IMYHBIX

npodeccuoHanbHbIX chepax

1.8

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIIATH
IIPEJICTAaBICHUE 3aJaHHOIO HATYPAJIBHOIO YMCIIA B PA3JIMYHBIX CHCTEMAaX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX  BBIPAKEHHH,
UCTIOJB3Ysl 3aKOHBI alreOpbl JIOTUKHU; ONpPENeNIATh KpaTdalluidi myTh BO
B3BEIICHHOM rpade M KOJWYECTBO IyTeHd MeX1y BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCKOro rpada




Ymemo

2.1
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YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanu3a 00BEKTOB M IMPOLECCOB: (hOPMYyIUpPOBATH I€Nb MOJICIUPOBAHUS,
BBIMOJHATh AQHAJINU3 PE3YJIbTaTOB, MOJYYEHHBIX B XOJ€ MOIEIUPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABISTh PE3YIbTATHI MOJAEIMPOBAHUS B HATJISIIHOM BUE

YMenue kinacCHPUIMPOBATH OCHOBHBIC 3a/laydl  aHAIW3a JaHHBIX
(mporHo3upoOBaHUE, KJaccupukanus, KJIaCTepH3alys, aHau3
OTKJIOHEHUH); TIOHUMATh IOCIIEA0BATCILHOCTh PEIICHHS 33a4 aHalln3a
JIAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA KAa4eCTBa JaHHBIX,
BEIOOp W (WIM) TOCTPOCHHE MOJEIH, TpeoOpa3oBaHUE JTaHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTAaTOB
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YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TapaMeTpax AUCKPETU3alUU. Y MEHHE
OIPENENATh CPEOHIO CKOpPOCTb IIE€peladd  JaHHBIX, OLICHUBAaThb
U3MEHEHHE BpEMEHHU Iepeauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHne CTpouTh KO, OOECMEeYMBAIOIIMK HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHUHM 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJ, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COJEpKalllel 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTH  BBICKAa3bIBAHUS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUA

YMeHue pemiath ajiropuTMUYECKUE 3aJadd, CBSI3aHHBIE C AaHATHU30M
rpadoB (3amayu MOCTPOCHHSI ONTHUMAIBHOTO MYyTH MEXIY BEpIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX IMyTEH MEXITY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O AIUKIINYCCKOTO rpaq)a)

2.8

YMeHHue UCIoNIb30BaTh ACPEBb NIPU AHAIN3E U IIOCTPOSCHUU KOJOB M IS
NpEeICTaBICHUA apu(METHUECKUX BBIPAKEHHUH, NpU peIICHUH 3a/1ad
[IOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; Pa3pabaThiBaTh U OOOCHOBBIBATh BBIUIPBIIIHYIO CTPATErHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM T3.6HI/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUA OHHOﬁ 3aga4u

2.11

Branenue yHUBEpCAaTbHBIM  S3BIKOM I[POTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax IJaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIE
YVOPaBJISAIONIME  KOHCTPYKIIMM;  YMEHHE  OCYUISCTBJISATh  aHAIIN3
NPEIUIOKESHHOW  MPOrpaMMBI:  ONPENCIATh  PE3ylbTaThl  PadOTHI
MPOrpaMMBbl TP 3a/IaHHBIX MCXOJHBIX JAaHHBIX; ONPEAENATh, MPH KaKUX
UCXOIHBIX JIaHHBIX BO3MOXKHO TIOJIy4€HHE YyKa3aHHBIX pPe3yJbTaToB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT MPHBECTH K OIMUOKe B paboTte
mporpamMmbl;  (OpMyJIHpPOBATH  TMPEMIOKEHUS MO YIYYIICHHUIO

MporpaMMHOTO Koa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YMCell, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIpEJCTaBJI€HME YHWCIa B BHUJAe HaboOpa MPOCTBIX
COMHOXMHTEJNEH; Hax0XJIEeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) LHdpHI
HaTYpaJIbHOTO YHCJIa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHs C OCHOBaHHUEM,
He npeBblmaonmM 10; BbluucieHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AIIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH (CYyMMBI,
MIPOU3BENICHUS  CPEOHEero  apu(MEeTHUecKOro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY DJJEMEHTOB MacCHuBa,; YyMEHHE
HCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUIN Ha JMaNa3oH MX BO3MOXHBIX 3HAUYEHUH, NPUMEHATH IPU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApPH, CTEKU, OUEpe.H,
JIEPEBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbIE MOANPOTrPaMMBbI IS
00pabOTKM YMCIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; UCHOJIB30BATh MPU
pa3paboTke nmporpamMm OUOIHOTEKU MOAMPOTPAMM; YMEHHE UCTIOIb30BaTh

CpEJICTBA OTJIAAKH IPOTrpaMM B CpPEZIe IPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, pPEelIeHHE 33a/1ad MPOTHO3MPOBAHUA);
YMEHHE HCIOJb30BaTh TaOIWYHbIE (pENIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBLIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIONIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBBIX 00pa30BATEILHBIX CEPBUCOB




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

Hudposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpyHUKIIBI MOCTPOEHMS U amnnapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBbie mnportokosnbl. Cerb HWurepHer. Appecanuss B cetu HMHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeéH. Pa3znenenune IP-cetu na

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUS |
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGmoHsl i omucaHus
rpyni ¢ainos

CkopocTp mepenaud  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudpoanue nanHpIXx. CUMMeTpUYHble U HecuMMeTpuuHble MmUGpsl. [ndps
npocroit 3amensl. [udp Lezaps. udp Buxenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonine 00Hapy>KMBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE MTPU
nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopetnueckrue 0CHOBBI UHPOPMATUKHI

JlBouuHoe  KoaupoBaHue. PaBHOMEpHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenoue ®ano. IlocTpoeHue OHO3HAYHO NEKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

Teopernueckue mMoOAXOIbl K OIEHKE KoiuuecTBa HHMopmanuu. EauHuIIbI
U3MEpeHusi KonuuecTBa uWHGpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTass 3ammch IeNbIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBa IMO3WIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JISTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUS. AJIFOpI/ITM HepeBo,ua ICJI0T0 Ynciia u3 P—H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoja KOHEYHOH P-uuHOl npolOu B AECATHUHYIO.
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2.5

AJropuT™M mepeBoJa LENOTr0 Yucia U3 JECITHYHOM CHCTEMbl cuucieHus B P-
nunyto. llepeBoy KoHeYHOH aecsaTHuHOW Jpobu B P-munyto. JIBomuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYMCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue ornepalyy B MO3UIMOHHBIX CHCTEMaX CUUCICHUS

TponuHas ypaBHOBEIICHHASI CUCTEMa CUUCIEHUA. J[BONYHO-/IeCITHYHAs CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuporka ASCII. OgHobaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIEHUM

2.6

2.7

2.8

2.9

KomupoBanue n3obpaxenuii. Ouenka nHGOpMaOHHOTO 00bEMa TpaPrUeCKuX
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IHC KOOAUpOBaHUA IBETA. L[BGTOBI)IG
monenu. KogupoBanue 3Byka. OneHka HMH(OPMAlMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3aJaHHbIX YaCTOTC JUCKPCTU3ALUU U PA3PAAHOCTH KOJUPOBAHUA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmunpel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanuy 1 onepanuy HaJ MHOKECTBAMM.
3akoHBl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE IPeoOpa3oBaHUs JIOTHUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHUM.

Jlormueckue ¢GyHKIMU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GYHKIMH OT KOJTIMYECTBA apTyMEHTOB.

Kanonnueckue opMbl JOrHYECKUX BBIPAKECHUN

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psanbiii cymmarop. [loctpoenne cxem Ha JOTMYECKUX 3JEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS TI0

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTh MOJETH
MOJIETTUpYEMOMY OOBEKTY WM mporeccy. DopManu3aiius IpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToOB MOACTUPOBAHUS B BUIE, YAOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

[IpeacraBnenue uenbIXx 4YHCEN B NaMATH KommbioTepa. OrpaHUYE€HHOCTh
JTUana3oHa 4YHcell TpH OTrpaHWYEHWH KoiudecTBa paspsanoB. I[lepernonHeHue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPUIIATEIIbHBIX YHCET.

[ToGutoBbIe Jormueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukmnueckuit  cagurd. IlludpoBanne ¢ moOMOIIBIO MOOMTOBOM  OIepaIuu




2.12

2.13

2.14

«uckmouaromiee UJIH»

[IpencraBiacHue BEIECTBEHHBIX YMCEN B NMaMATH KOMIIBIOTEpA. 3Hadaulasi 4acThb
U NOopsAoK uMcia. Jluama3oH 3HAa4eHMM BeELIECTBEHHBIX uucen. I[IpoGiembl
XPAaHEHMUS BEIECTBCHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaoB. BpllonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

onoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHUCKOB CMEXHOCTH. PelieHue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IMyTH MEXAY BeplIIMHaMU Tpada, ompeaeneHUEe KOJIUYeCTBA
pa3IMYHBIX MyTeH MEXIy BEpIIMHAMH OPUEHTUPOBAHHOIO AIMKINYECKOTO
rpada)

HepeBbs. bunapuoe nepeBo. JlepeBps moucka. CrocoObl 00xofa aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcronb3oBaHHe

rpadoB U 1epeBLEB IPU OMMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILIEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ TosiHON nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETHH WrPbl B TaOnu4yHOW (dopMme.

BBII/IFpBII_HHBIC U IPOUTPBIITHBIC ITO3UITUN. BBII/IFpLIH_IHHe CTpaTerun

CpeI[CTBa HCKYCCTBCHHOTI'O HHTCIIJIICKTA. I/I,I[eHTI/I(I)I/IKaI_[I/ISI n IIOUCK
I/I306pa)I(GHI/II>'I, paciio3HaBaHuEC JIUII. Hcnonw3oBanne MeTOIOB HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqafonmx cucremax. Mcrmonp3oBaHue MCTOOO0B UCKYCCTBECHHOT'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alIropuTMa. MammHa TeIOpHHTa Kak YHHBEpPCAJIbHAS

MOJEJb BEIUMCICHUM

3.2

OneHka CIOXKHOCTH BblUMCIeHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOOHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxHoctd. IlepebopHble anroputmbl. IlpuMepsl pa3IUYHBIX aAITOPUTMOB

peICHuA OHHOI\/'I 3aaa4u, KOTOPBIC UMCIOT pa3JINdHYIO CIIO0KHOCTDH

33

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIEHUS] HCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

MCXOJIHBIX JTaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3ybTar

34

Anroput™mbl  00pabOTKHM HATYypalbHBIX YHUCEN, 3alHCAHHBIX B MO3UIIMOHHBIX
CUCTeMax CYHUCICHUs: pa3OWeHue 3amuch 4YHclIa Ha OTACNIbHBIC IUQPBHI,
HaxOXJIEHUEe CYMMBbI W TIpoW3BeleHUs IM(dp, HAXOKIACHUE MaKCUMAaIbHOMN

(MUHUMATBLHOW ) TUQPHI.




[IpencraBnenue uyucna B BUjAe HaOopa MPOCTBIX COMHOXKHUTENEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JHana3oHe

C MIOMOIIIBIO ATITOPUTMA «peieTo JpartocheHa

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
L[EJIOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycinoBuem. L{UKIbI 10 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M BOMYHBIC (ailibl.
daiinoBsle mepeMeHHble ((aitoBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (IpotieAypsl U QYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcusi. PexkypcuBHble mpoueaypsl u ¢yHKuuu. Vcnoiap3oBaHue cTeka s

oprann3anv pCKypCHUBHBIX BBI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momollbio nojdopa mnapamerpa. UHCIEHHbIE METOJbI
pelieHusl ypaBHEHHMH: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpuOnm:x€HHOE BBIUMCIEHUE JUIMH KpUBBIX. Bhlumcienue riomanei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck wmakcumyma (MUHUMyMa) QYHKLIUH OJHOW IE€pPEeMEHHONH MeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMH  sI3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00paOOTKH CHMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHHH CHMBOJA B CTPOKE,
pa3OueHre CTPOKH Ha CJI0OBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JITaHHOW CTPOKH, 3aMEeHa HAWIEHHOW MOICTPOKH Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOPOM ali(haBHUTE, YAOBIETBOPSIONMIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcel. BpergucieHne  0000IMIEHHBIX
XapaKkTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BAaTEIbHOCTH
(CyMMBI, TIPOU3BEACHUS, CPEIHEr0 apu(PMETHUYECKOr0o, MHUHUMAIBHOTO |
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBIIETBOPSIOIINX
3aJJaHHOMY YCJOBHIO). JIMHEHHBIH MOWUCK 3aJaHHOTO 3HAYEHUs] B MAacCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTAaMH MacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKA OJAHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpoOBKa
cnusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBIi

IIOMCK B OTCOPTHPOBAHHOM MACCHBC




3.11

3.12

3.13

JIByMepHbIE MacCHBBI (MaTpULbl). ANTOPUTMBI 00pabOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHUBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIEHHE MaKCHUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOIO MacCHBa, 1€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUA. Bbrumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3alMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. I[locTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBAHHOro rpada. KomauuecTBo pa3nuyHbIX
nyTed MeXAy BEepLUIMHAMU OPUEHTHPOBAHHOTO alMKIMUYECKOro rpada. AIroputm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMsl 00xona faepesa. Vcrnonb3oBaHue cTeka u
ouepenu ans o0Xoa aepena

JluHaMHUYeCKOe IPOrpaMMUPOBAHNE KaK METOJ PELIEHUS 33a4 C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyJbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILIBIO JUHAMUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUNCICHUE PEKYPCUBHBIX (DYHKLUH, MOACYET KOIUYECTBA

BAapuaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMcTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TOIXOJA.

Wukancymisuus, Hacae10BaHue, MoJInMophUu3M
WNHudopmanoHHbIe TEXHOJIOTUU

Ananu3 npanHblx. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kiaccuukanus, KilacTepusanusi, aHaau3 oOTkJIOHeHHH. [lociemoBaTenbHOCTH
perieHus 3a/1ay aHan3a JaHHBIX: COOp MEePBUYHBIX JAaHHBIX, OUMCTKA M OIIEHKA
KauecTBa JaHHBIX, BBIOOp M (WMJM) TIOCTPOSHHE MOJENIH, Mpeodpa3oBaHUe
JTAHHBIX, BU3yalIHM3alus JaHHBIX, WHTEpIpeTanus pe3yibTatoB. [Iporpammubie
cpenctBa u HMHTepHeT-cepBHUCH Ui OO0pabOTKM M MPEICTABICHUS JaHHBIX.

Bonwmme nanabie. MammaHoe 00ydeHne

4.2

AHamu3 JaHHBIX C TIOMOINBIO AJIEKTPOHHBIX TaONWIl. BerymcieHne cymMel,
cpemHero  apudMeTHyecKkoro, HauOosbmiero  (HAaMMEHbBINETO)  3HAYCHUS

nuamnasoHa. Beraucnenue kodpduiMeHTa KOPpENsaIuu JBYX pSIIOB JaHHBIX.




[TocTtpoenne crombuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkiui. [lon6op nuHUYM TpeHAa, pelieHre 3a1a4y IPOrHO3UPOBAHHUS.

Pemenue 3aaa4 OITUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanuss 0Opud  MaTEeMaTHYECKOM  MOJCIUPOBAHUU  HENPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJEIM B OKOHOMHUKE. BbrunMciIuTEIbHbIE
JKCIIEPUMEHTHI ¢ MojensaMu. OO6paboTka pe3ysibTaToB ASKCIepuUMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M TMpoIeccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH IO pe3ylbTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BeposiTHOCTHBIE MOJEIIH. Meronsl Momnte-Kapio. NmurannonHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. Tabiuia — mpecTaBIeHue CBEACHUI
00 ommoThnHEBIX oOBekTax. Iloie, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. [louck, copTupoBka U (uIbTpauus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C IapaMeTpaMu.
Brruucnsemsle nosst B 3ampocax.

MHuorota0iauunble 0a3bl JaHHBIX. TUIBI CBs3ell Mexay Tabnuuamu. BHemHuit
kito4. LlenmoctHOCTh 6a3bl TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MoOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHUE.

[IpaBuna UUTHPOBAHUS MCTOYHHKOB U odopmieHHs Oubianorpapuueckux

CCBIJIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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