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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO0  OOMIETO
obpazoBanusi, npencraBieHHbix B I'OC COO, a takxke ¢enepaibHOi paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHOpMaTHKEe Ma€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro mpenmera «Wudopmaruka» Ha yriayOJaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE peIMETHOE coJiepKaHue, npeycMaTpUBaET ero
CTPYKTYpUPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAeisieT pacupeeieHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE pacHpe/esieHue yyeOHbIX 4acoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U  PEKOMEHIyeMylo (IPUMEpPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS C  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nHpOpMaTHKE ONpEAEseT KOJIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTHKU Y4eOHOTO MaTepHaia JJisl KaKI0ro roja u3y4yeHus, B TOM YUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCcyapCTBEeHHOM UTOTOBOM arTectainuu). [Iporpamma nmo nHbopmaTuke sIBISETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OpPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKaHUsI U BO3MOKHOCTH aBTOMAaTU3allMd UHPOPMAIIMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE ~ 005MacT  TpuUMeHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHUE U COITUAIBHYIO Cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIBHOCTH.

Kypc undopmatuku Ajis ypoBHSI CpeHEro 0O0IIero oOpa3oBaHUs SBISIETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Onmupaercs
Ha cojiepKaHue Kypca MH(DOPMATHUKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrartel  yrmyOJeHHOro ypoOBHA H3y4eHHs Y4eOHOro mpenMera
«MadopMaTtukay OpPHEHTHPOBAHBI HA TOJYYCHHUE KOMIICTCHTHOCTECH IS
nocneayromeil npopeccuoHanbHOM AeaTeabHocTH. OHHM BKITIOYAIOT B CEOSI:

OBJIaJICHUE KJIIOYEBBIMH TOHITUSAMU U 3aKOHOMEPHOCTSIMHU, PACIO3HABAHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB M  B3aUMOCBSI3€d,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbBIC TOAXO/IbI K U3YUYECHHIO SBJICHUM;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUUECKUE 3ajlayu,
XapaKTEepHbIE /ISl UCTIOJIb30BaHUS METO/IOB U MHCTPYMEHTApHs JaHHOTO y4eOHOTrO
npeaMeTa;

HaJIM4ME TPEJCTABICHUN O JaHHOM Y4eOHOM IMpeAMETe Kak IIEJIOCTHOM
TeopuH (COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBS3SX CO CMEKHBIMH O0OJIACTIMU
3HAHUU.

B pamkax yriny06n€HHOrO ypoBHSI M3ydeHHs MH(OpMaTUKH oOecrieunBacTCs
1eJICHANPaBJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alnusax  OpodeccuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € IU(PPOBBIMH  TEXHOJOTHUSMH, TaKUM Kak
nporpaMMHasi MHXKEHepus, MH(OpMalMoOHHas 0e30MacHOCTh, MH()OPMAIIMOHHbBIC
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE OOYy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OECIpOBOJHOM CBA3M, POOOTOTEXHHKA, KBAHTOBBHIE
TE€XHOJIOTUH, CHUCTEMBI paCHpeAesIEHHOIO PEeecTpa, TEXHOJOTUH BUPTYyaIbHOW WU
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb uU3ydeHUsi yuyeOHoro mpeamera «Wudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUeHHE
JanbHEHIIero pa3BUTUS WH(OOPMAIMOHHBIX KOMIETEHIMN OOy4aromerocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MH(POPMALIMOHHOTO OOIIECTBA
¥ BO3pACTAIONICH KOHKYPEHIIMM Ha pBhIHKE Tpyaa. B cBsi3u ¢ 3TUM H3y4deHUE
unpopmatuku B 10—11 kimaccax goIKHO 00€CTICUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTHKHA, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3anudath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJBI, BHUJICTh HMX CBS3b C KPUTCPUSMH OIICHUBAHWS W CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEN, IIPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHio;

cOpPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWI Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIHMAIBHOTO,
HKOHOMHUYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPUANYECKOTO, MPUPOIHOTIO,



PrOHOMUYECKOTO,  MEIULMUHCKOTO U  (PU3UOJOTUYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTHU JIFOJIEH, BOBJICUEHHBIX B CO3/IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHEe HH(OpMAIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOH, NMPOEKTHOW, HAYy4YHO-
UCCJIEI0OBATENECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALIMK OOYYAIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxanuu ydeOHoro mpeamera «MHpopmaTuka» BBIACISIOTCS YEThIPE
TEMAaTUYECKHUX pa3iena.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBAIIEH BOINPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKJIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B cels
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCHl KOJUPOBaHUS HWH(MOpMaLuH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMa JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAaHHe)» HAIPaBICH HAa pPa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHS, pa3pa00TKy ajJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHpOBaHNE HABBHIKOB pEAM3aIlMU MPOTPaMM Ha SI3bIKaX MPOrpaMMHUPOBAHHS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Jja4ax aHalIu3a
JAaHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U 3JIEKTPOHHBIX TaOJMLl JJs peIIeHHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxaHuu ydyeOHoro npeamera «HpopmaTikay
KYPCUBOM  BBIJIEICHBI JIOMOJHUTEIbHbIE TEMbI, KOTOpbIE HE BXOIAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh NMPEIJIOKEHBI I U3yUYECHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00YYaIOIIUMCH.

YrinyOnéHHbI ypOBEHb U3Y4YE€HHUS HMHPOPMATHKU PEKOMEHIyeTCS IS
TEXHOJIOTUYECKOT0  MpO(Quis, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYI0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3y4YCHUS
nH(pOpMaTHKU 00ECIIEYMBACT: MOATOTOBKY OOYYarONUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTUH UM HWH)KEHEPHbIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM W MCCIEN0BATEIbCKON NIESITEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HMHGOPMAIIMIOHHO-



KOMMYHHUKAITMOHHBIX TEXHOJIOTH, MOJTOTOBKY K YYaCTHIO B OJIUMITHA/IAX U CIa4e
EnuHoOro rocyapcTBEHHOTO SK3aMeHa 1o HHpopMaTHKe.

[TocnemoBaTeIbHOCTh W3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXET OBITh HM3MCHEHA IO YCMOTPCHHMIO YYHMTENIS TpPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHMSL.

OO11ee YnCII0 YacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs UH(POpPMATHKU — 272
yaca: B 10 xkimacce — 136 yacoB (4 4aca B Hezeno), B 11 kimacce — 136 vacoB (4 daca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHusi TEXHUKM O€30MAaCHOCTM M TUTMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU [IU(DPOBOTO OKPY>KEHHUS.

[TpuHIUIIBEl pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMHU C
OMOIIbI0 MIUH. KOHTpOJIepbl BHEIIHUX YCTPOUCTB. [IpsMOi 1OCTyN K MaMsTH.

OCHOBHBIE ~ TEHACHUWHU  PA3BUTHUSA KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapaitenbHbie BBIYHCIICHUS. MHoromnpoueccopHsie CUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcerpoenHnslie KOMIIBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6oTr3upoBaHHbIC TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bubl
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapanmienbHoe mnporpaMMHpOBaHUE.
CucremHoe mnporpamMmmMHoe obecrnedueHue. OmnepalnOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsIuuss W JEUHCTAULALUSA  IPOrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUss U UMEHOBaHUS (aijIoB B
noyroBpeMeHHoi namsty. [llabmons! 11t onvcanus rpymn (aityios.

[Iporpammuoe obecniedenue. JInneH3npoBanmue MpOrpaMMHOT0 00eCTICUeHMUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpPaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaABIWBaeMasi
3aKOHOaTeNnbCTBOM Poccuiickorn @enepanny 3a HENPABOMEPHOE HCIOJIb30BaHUE
IIPOTpaMMHOT0 obecTieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTokons
cteka TCP/IP. Cuctema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomibr0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loilydeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBHKCHUS
MAKETOB.

Bunet  nmestenbHoctn B cetu  HMaTepHer. CepBucel  HMHTepHeTa.
['eonndopmaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWIBHBIX TENe(POHOB, OMPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBsi, OPOHUPOBAHUE OMIIETOB U TOCTUHMII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciayru. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTMBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momIMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMaIlUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3WPOBAHHBIX
nHOOpPMAITMOHHBIX  cHucTeMax. IIpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue HECAHKIIMOHUPOBAHHOTO JocTyna K JUYHOU
KOH(DUIEeHIANBbHON HHPOpMAIIUK, XpaHSIIEHCsS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoHcTBax. BpenoHocHOE MporpaMMHOe 00€creyeHUe U CrocoObl
OOpbObI ¢ HUM. AHTHUBUPYCHBIE MporpaMmbl. OpraHuzanus JAYHOIO apXHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[udpoBanne nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHIL.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mgposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarnus, nanusie u 3HaHus. MudopmarmonHsie mporeccsl B MPUPOJIE,
TEXHUKE U 00IIIEeCTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTH3aluu UHPOpMaIMY, MNpPEeIHA3HAYCHHOW MJIsi XpaHEHUs, Nepeiadyu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel u3Mepenus: koaudectBa nHopManuu. AnaBUTHBIN MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrempl cumucienus. Pa3BépHyTas 3amuch IENBIX W APOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3aluCU YuUCa:
KOJIMYECTBO IU(P B 3aMUCH, NMPU3HAK JCIMMOCTH YHCIIa HA OCHOBAHHUE CHCTEMBI
CUHMCJICHUS. AJITOPUTM TIEpEBO/Ia LIEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUMCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
AJTOpUTM TIEpEBOJA LIEJIOTO YHUCIAa U3 JECATUYHOW CUCTEMBI CUUcCieHus B P-
nuyHyro. [lepeBox koHewyHOUM pgecaTUYHOW npobu B P-munyro. J[BowuHas,
BOCbMEPHUYHAS M IIECTHAIATEPUYHAS] CUCTEMBbI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.



Apudmerrdeckue ornepanud B TMO3WIIMOHHBIX CHCTEMaxX CUYUCIeHUs. TpowdHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoOGaiiTHBIE KOIWPOBKHU.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  uUHQOpMAIIMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPHU 3aJIaHHBIX pa3perieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa norukd. [loHsiTue BbICKa3piBaHUS. BbICKa3bpIBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIBl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIHL ICTUHHOCTH. JIornueckue onepauuy U onepanuy HaJl MHOKECTBAMU.

3aKkoHBl anreOpbl JOTMKHA. OKBHBAJICHTHBIE NMPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTHUYECKHUX
GyHKIUN OT KOIMYeCTBA apryMeHTOB. [1oJIHbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  JlorMueckux  BbipakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMajibHbiEe (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TAOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KoMmmbioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKMCEN B MNaMATH KoMIbioTepa. OrpaHUYe€HHOCTD
JMara3oHa 4YMCEel NpPH OrpaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTENIBHBIN KOJ OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumdyeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMompbIO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAuaIlas
YacTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KOMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpoGUIMpoBIMK. KoMmumismus u UHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabimul. Otianoussli BbiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxnble ycinoBus. Ilukner ¢ ycimoBueM. [LlMKiIBl 1O NHEpEMEHHOMN.
B3auMo3aMeHSIEMOCTh  pa3MYHBIX  BUAOB  I[UKJIOB. HBapuaHT UIHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpPOBaHUE porpamm. Hcnons3zoBanue KOMMEHTApHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATES.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAENbHblE LHUQPHI,
HaxXOXXJEHUE CYMMbl U TIPOMU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TTUDPHI.

HaxoxaeHue Bcex NMpOCTBIX YMCEN B 3aJlaHHOM Juaras3oHe. [IpencraBinenue
yuciia B BUJe HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEJCHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIUXcs B (paitnax. TekcToBble U TBOMYHBIE (PailIbl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3buenue 3anaun Ha noazanayu. [logmporpaMmsl (Mpoueaypbl U GYyHKIIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHblE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3alli PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJIUTENIECH.
MoaynbpHBIN IPUHIKUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMIDKEHHOE pEIICHUS 3aJayM.
YucneHHble METO/IbI PELICHUS] YpaBHEHHI: MeTo1 nepedopa, METO/ MOJIOBUHHOTO
nenenus. [TpubnmxEéHHOE BBIYHMCIEHUE AJWH KPUBBIX. Bhluncienue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METO



Tpaneunii). Ilonck makcumyma (MUHMMYMa) QYHKIIMH OJHOW NEPEMEHHOMN
METOJ/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS JJisi 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSBICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha JAPYLYI0 CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alipaBUTE, YIOBIETBOPSIOUIUX 3aJIaHHBIM
orpanndeHusiM. [Ipeobpa3oBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W MOCHEAOBATENIbHOCTH 4Kcesl. Bprunciienne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YUCIOBOM MOCIEN0BATEIBHOCTH (CYMMBI,
MPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOI0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0HOMEPHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MacCuBBI (MaTpUIlbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCUBA M0 3a/IaHHBIM IPaBHJIAM,
MIOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUHCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenmaktupoBanue u ¢dopmarupoBanue. I[IpoBepka
opdorpadun m rpammatukud. CpencrTBa TNOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCku, ornaBieHue. KosektuBHas paboTra ¢ JTOKyMEHTaMHU.
NHCTpyMEHTBI PELIEH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmienuss Oubnuorpaguueckux ccpuiok. OdopMmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIEeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpEeTalusl pe3ynbTaToB. [IporpammHubie cpenctBa u



UHTEPHET-CEPBUCHI IJIs1 00paOOTKU U MpeICTaBICHUs JaHHBIX. bombIine qaHHbIE.
Mammnnoe o6y4yenue. HTeNneKTyanbHbli aHaIu3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HAUOOJbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuumeHTa KOppeasuuu ABYX psAaoB JaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpadukoB
¢dbyukimii. [TogOop aHUM TpeH A, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM € TOMOUIbI0 TOJ0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHbIX ycinoBusX. LlemeBas
¢yHKIus, orpaHuyeHus. JIokanbHble U TJI00aNbHBIA MUHUMYMBI II€JIEBOU
¢bynkiun. Pemenne 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernueckue mMOAXOAbI K OLIEGHKE KOJM4ecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus u BEpOSATHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKAaTHS JAHHBIX C TMOTEPSMH. Y MEHBILICHUE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpudunHbI
BO3HUKHOBEHHUS OIMUOOK TIpU Tiepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KUBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Teperaye JTaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropenuem 0utoB. Koapl XoMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoiAcucTBUEe. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens mMopennpoBanuss. COOTBETCTBUE MOJEIIH
MOJICIUPYEMOMY OOBEKTY WJIM MpoIlecCy, Men MoaenupoBanus. Gopmanuszaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeioBeKoM. I'paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIBI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buapl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATPHUIL, CIIMCKOB CMEXHOCTH. PemeHue
QITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



JlepeBws. bunaproe nepeBo. JlepeBnsi moucka. CrocoObl 00xoma aepesna.
[IpencraBnenne apupMETHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C mojHOM nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATErUU UTPbl B TAOJUYHON (popMe. BBIUrpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMH. BBIMTPHIIIHBIE CTPATETHN.

CpencTBa MCKYCCTBEHHOrO0 HMHTeJIEKTa. CepBHUCHI MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHus ycTHOUM peun. KoruHutuBHbIe cepBUCHl. neHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIBIOTEPHBIX Urpax. Vcronb3oBaHHEe METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue METO/I0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cuCcTeM. HelpoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

dopManuzanus  HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
NaMsITH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJOKHOCTH  aJITOPUTMOB. AJITOPUTMBI  ITOJMHOMHAIBHON
cinoxxHoctd. [lepebopubie anroputmsl. llpuMepsl pa3inMyHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AJITOPUTMA
«pemiero DparocheHar.

MHoropa3psiaHble Leible Yucia, 3aJa4i JUIMHHON apu(pMeTHKH.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaKEHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN opMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHEHTHPOBAHHOIO AMKIMYECKOro rpada. AiroputM
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHbBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00xoaa epeBa.

JluHamMpuyeckoe INporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



JUHAMHYECKOTO TMPOTPAMMHUPOBAHUS: BBIUMCICHHE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4M ONITUMH3ALIUH.

[ToHsiTHEe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsuus, HacleJ0BaHue, TOIUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noib3oBatens. VCnonb30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB A
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapagurmax
IpOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIUH

Oranbl  KOMIIBIOTEPHO-MaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckpernzanuss NOpu MaTeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBaHue JBHKEHHsS. MoaenupoBaHue OHOJOTHUYECKHX
cUCcTeM. MaremarudyecKue  MOJEIM B JKOHOMHUKE.  BbpluucnuTesbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJibTaTaM 3KCIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MMwuranmonsnoe
MozienrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBEIX O0OBekTax. Iloie, 3amuch. Kimrou Tabmunel. Padora c
roToBOi 0a30if nMaHHBIX. 3amojHeHWue O0a3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nosisi B 3arpocax.

MHuorotabiuunbie 0a3bl JaHHBIX. THUMBl CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTH 6a3bl TaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npriioxkenus. [loHaTHE 0 CepBEPHON U KIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackaaubix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xoctuHra. 3arpyska ¢aiiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (PoToanmapaTtoB U MHKPOCKOIOB, BUIEOKAMEP, CKAHEPOB U JIPYrUX



yctpoiictB). ['paduuecknii penaktop. Pazpemenne. Kanpuposanue. UcnpaBnenue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — ILIBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW oOnactu. [loaroroBka miumocTpamuii 1jisi BeO-callToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencnue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. Bekropusalus pacTpoBbIX U300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsable TexHonoruu (3D-npunrepst). Ilonartue o BupTyaiabHOU
PEaIBbHOCTU U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHNN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTH B IpoOIlecce
peanu3aluMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATEITLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyvatomierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHUE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHME  OCHOBOMOJIATAIOIMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HaITMOHAIBHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu HTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAy4YHOTO |
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH pa3JIMYHBbIE BHUABl HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 W  Oe3omacHoro oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



coOmroennst TpeOoBaHU O€30MaCHOM AKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH NEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBAaHHEM M HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMHA Ha JIOCTIDKCHUSAX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
peann30BhIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4eCcKOro BOCIIMTaHUS

OCO3HAHHE TJI00aTBHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4E€TOM BO3MOXKHOCTEH WH(OpMaAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIXKCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPaKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WH(OOPMAIIMOHHBIX TEXHOJOTHM B YCIOBUAX
1idpoBoit TpaHchopMaITUi MHOTHX cdep )KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce HoCTWKEeHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpMATUKE Yy OOYYAIOUUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh amanTHUPOBAThCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIONICH CTpeMJIEHHE K JIOCTHKCHHUIO LETH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 TPU OCYIICCTBICHUH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wusydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4uyeOHbIE [JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJISTUBHBIE YHUBEpCAIbHBbIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JI€ATEIbHOCTD.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIUPOBaTh M aKTyalIU3UpOBaTh  Ipoliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIeHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3aJaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIu3a MUMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJI5IM, OLIEHUBATh PUCKH MOCIIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdoOTy B  YCIOBHSX PEABbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyalMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIH TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMH;

CTaBUTh M (OpMyIUpoOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaIMSIX;



BBISIBJISITH TMPUYMHHO-CJIEJICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3a/4auy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE pEUIEHMs 3aJaud  pe3ysbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAHUS B IIO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE HJIE€U, MpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl M PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumeii:

BJIa/IETh HaBBIKAMH MOJTydeHUsI HHPOPMAINH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH()OPMALIUU PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3gMYHbIX (opmarax C y4E€TOM Ha3HAUYEHUS
uHpoOpMaMu U IEJEBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYI0 (QopMy
NPEICTABIICHUS U BU3yaJlU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMaluu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpPMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M  KOMMYHHUKAIlMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECYpcOCOEpekKEeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJeTh  HAaBBIKAMH  pAcClO3HABaHHWsI W 3alIUTHl  HHPOpPMAIUH,
MH(OPMAIIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA

1) oO61enme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PAaclO3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud u
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I J51 BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU JHUAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTyalnu,



Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C HUCIIOJb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YJICHA KOJUIEKTUBA,

NPpUHUMATh 1E€IM  COBMECTHOM  JEATCIBbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JICHCTBUSI MO HUX JOCTHKCHHUIO: COCTABJIATh IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKIOTNO YYaCTHHUKA KOMAaHJbl B
oOIIMiA pe3ybTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKTHI, OICEHUBATh HJEHU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITHh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranusamnus:

CaMOCTOATENIBHO OCYILECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTElbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalIHSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CHOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, UCHOIB30BaTh MPUEMBI pedIeKCUU sl OLEHKH CHUTYyalllH, BbIOOpa
BEPHOI'O PELICHHS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrUx:

IPUHUMATH ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJbTaTOB
NESATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YIIIyOJIE€HHOrO YpoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
IPOLIECCOB B TMPUPOJE, TEXHUKE U OOLIECTBE, MOHATHAMHU «HUHPOpMaLUDy,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBI»,
«cucTteMHbIN 3¢ HeKT», «uH(POPMALMOHHAS] CHCTEMAY, «CUCTEMA YIIPaBICHUS;

BJAJICHHE METOJaMU IOoucKa HH(opmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VIHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIE, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB MX TIOJIY4YEHHMs] W  HAlpaBJICHHUs HCIOJIb30BaHUS, YMEHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHBbIX (MPOTHO3UMPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanIu3 OTKJIOHCHHIA), MOHUMATH
MOCIIEZIOBATEIHHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3alMsl TaHHBIX, UHTEPIPETALUs pPe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOHMIIBHBIX KOMIIBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HaBbIKaMHU pabOThl C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHON CIeIUan3aIliu;

HAJIMYUE TIPECTaBICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIA B COBPEMEHHOM
MUpe, 0 0a30BbIX MPHUHIIAIIAX OPTaHNU3ANUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTei, 00 OOmMUX MpUHIUINAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MTPUIIOKEHNM;



NOHMMAaHHE YIrpo3 HH(OPMAIMOHHON O0€30MacHOCTH, HCIOIb30BAHUE
METO/JIOB M CPEACTB IPOTUBOJEHUCTBHS 3THUM YIrpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPEOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHUSI, TOHUMaHHE
IIPaBOBBIX OCHOB MCIIOJIb30BAaHUSI KOMIIBIOTEPHBIX MpPOrpaMM, 0a3 MaHHBIX W
paboTel B ceTh MIHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIOB AUCKPETH3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuu, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpaduyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AMCKPETH3alluH,
YMEHUE OMNpEAENATh CPEAHIO CKOPOCTh IE€pEelaud JAHHBIX, OLIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd OpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHUCell, AITOPUTMA IMOCTPOCHHUSI 3alUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWcCia B MO3ULIMOHHON CHUCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKHUE OlepallMd B IO3ULIHMOHHBIX CHUCTEMax
CUMCIICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacThb MCTUHHOCTH BBICKA3bIBaHUS, COIEPIKAIIETO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUIA;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmauu (3aruch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JiMara3oHe, 00paboTka MHOTOpa3psiAHbIX LEJbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIA MOWCK) M MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIEHHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHus MU O 0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YIPaBJISIOLINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM IPOTrpaMMBbI:
OTIPEJICIISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI TIPU 33JIaHHBIX MCXOJIHBIX JTAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT NMPHUBECTH K OmMMUOKEe B padoTe
porpamMmbI, (HOPMYIUPOBATH MPEITIOKEHHUS 10 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAIMOHHBIE MaTEPUAIbl C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCICHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHWH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOA0Op JUHUU TPEHJA, PEIICHHE
3aJlay IPOTrHO3UPOBAHMUS).

B mpomecce uzydenus kypca MHPOpPMATHKH YriyOn€HHOTrO ypoBHS 6 11
Knacce oOyvarommMmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMNYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIO0JIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CXKATHSI IAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUYECKUE 3a/Ja4d, CBSI3aHHBIC C aHAIMW30M rpados
(3aJjayn  MOCTPOEHUS ONTUMAIBHOIO TYTH MEXAYy BeplIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTE€d  MEXAYy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIIOIb30BaTh JIEPEBbS MPHU
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTaBICHHUS apUPMETHUECKUX
BBIpAXEHUMN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHUJAEC MporpaMm 0a3oBbIe
QJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JaHHBIC Pa3JIUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaH, AEPEBbS),
WCIIOJIB30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIC TTOAMPOTPAMMEI 1T 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJIb30BaTh MpPU pa3pabOTKe MporpamMm OHOIHMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEICHUSIMH O 0a3ax mJaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHbBIE
(penauronHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJHSIThH
COPTHPOBKY U TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMATHICCKIE MOJICIN I aHaIn3a
O00BEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJIYYEHHBIX B XOJIe MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEICTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISITHOM BU/IE;

YMEHUE OpraHW30BBIBATH JMYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIP30BAHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHHUE
BO3MOXKHOCTEH IHUGPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BO3SMOKHOCTEH M OTPaHUUYCHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOyYeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA M TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTMH B pa3IUYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO 6
' 00paboTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie ceTu 5
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nes 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 pazneny 40
Pa3znen 3. AllroputMbl M IpOrpaMMHUpPOBaHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
33 UucrnenHble METObI 3
34 AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznean 4. UndopMaumoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Wudopmarnius u nHGOpMaIOHHBIE
1.1 $opuai Popua 10 25
MPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DJIEMEHTHI TEOPUHU ATITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
IPOrPaMMHUPOBAHHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUHN
31 KoMmnproTepHO-MaTeEMaTHUECKOE g )
' MOJIETTUPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
33 Be0-caiitbr 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBaHue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[TorrMaHre OCHOBHBIX NPHUHIIAIIOB YCTPOWCTBA W ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOWIBHBIX KOMITBIOTEPOB; TCHICHIIHIA
pa3BUTHSI KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OTHI C
OINEPAllMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPHUHLMIIAX OpPraHU3alMM U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOpPAaOOTKU YMCIOBOM M TEKCTOBOM
uHpopMauuy (3alMCh 4YMCEN B TO3ULHOHHONW CHCTEME CUHCIIEHUS,
JEUMOCTb LIEJIbIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YKCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3pSAHBIX UEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEJEHUSIMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaAcCTBax CO3JaHUA U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OFpaHI/ILICHI/Iﬁ TEXHOJIOTUH HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06nacmx; HaJIM4Ynue Hpe)lCTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNU I/IH(l)OpMaI_[I/IOHHI)IX TEXHOJIOT UM B PA3ITUYHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM amnmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENeNaTh KpaT4alliuid MmyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

22

YMeHHe HCHOob30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJCIH s
aHanmu3a 00BEKTOB M IMPOLECCOB: (hOPMYIUpPOBATH 1€ MOJICINPOBAHUS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOEIMPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJENIM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHUS B HATJISIIHOM BUIE

YMenue kiacCHPUIMPOBATH OCHOBHBIC 3a/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3arus, aHaJIn3
OTKJIOHEHMI1); MOHMMATh TOCJIEI0BATEIbLHOCTh PEIICHUs 3ajad aHaln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJIM) TMOCTPOCHHE MOJCNIH, NPeoOpa3oBaHUE JTAHHBIX,

BU3yalIM3allud JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23

24

YMmenue onpenensite HHGOPMAIHMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX [TApaMeTpax AUCKPETU3alnun. Y MEHHE
OIPENEIATh CPEOHIO CKOpPOCTb II€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHME BPEMEHHU Iepelaud NpU H3MEHEHMH HH(POPMALUOHHOIO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUS IPYU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnoip30BaTh IMpPU PEUIEHMH 3a7ad CBOMCTBA IMO3ULMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COZEpXKalllel 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC onecpanr B IO3UIHUOHHBIX CUCTEMAaX CYHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb MCTMHHOCTH  BBICKA3bIBAHMUS,

COACPKAIICTO TEPEMECHHBIC, PCHIAThL HECIIOXKHBIC JIOTHYCCKUC YPABHCHUA

YMeHue pemaTh alrOpuTMUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aa4u MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX MMyTeH MEXIY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne Ucnoiab30BaTh ACPEBbA IIPU AaHAJINU3C W ITIOCTPOCHHUUN KOJO0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu peUICHUU 3aJav
MOoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IroOpuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI




29

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIIOJIB30BAHUCM TaGHI/II_I
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIINUX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue OmpelensaTh CIOXKHOCTh M3Yy4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MAacCHUBa, COPTHPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOUYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU I pCIICHUSA OHHOﬁ 3aga4u

2.11

Brnanenue yHUBEpCadbHBIM — S3BIKOM MPOTPAMMHUPOBAHUSI  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu o 6a30BBIX
TUIAX JAHHBIX M CTPYKTypax HAaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIE
VOPABJSIIOIIME  KOHCTPYKIIMM;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
NPEIUIOKEHHOW  MPOrPpaMMBI:  ONPENENSITh  PE3YJbTaThl  PaOOTHI
MPOrpaMMBbl TP 3a/IaHHBIX MCXOJAHBIX JAHHBIX; OMPEAENATh, MPH KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TOJyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAaHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpamMmbl;  (OpMyNIHpOBaTH  MPEMIOKEHUS MO YIYYIICHUIO

MMpOorpaMMHOIo KoJia

2.12

2.13

YMeHue peanus3oBbIBaTb Ha BBIOPAHHOM JUISI M3Y4YEHHUS  SI3bIKE
nporpaMmupoBanus Beicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKHM YHCEl, YUCIOBBIX MOCIEI0BATENIbHOCTEH
M MacCHBOB: TIPEJCTaBJICHME 4YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOXHTEJNEH; HaxX0XJIEeHWE MaKCHUMalbHOW (MUHUMAIBbHON) LHUQPHI
HaTypaJIbHOTO YHCJA, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He npeBblmaonM 10; BbluucieHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTU (CYMMBI,
MPOU3BEIECHUS  CPEAHEro  apu(PMEeTHYEeCKOro, MHUHHUMAJIbHOIO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C YYETOM
OTpaHMYEHUIN Ha JMaNa3oH HUX BO3MOXHBIX 3HAUEHUH, NPUMEHSTH IpU
pELIeHUH 33/1a4 CTPYKTYpPHI JaHHBIX (CHHCKH, CIOBAPH, CTEKH, OUEpEe.H,
JIEPEBbs1); TPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX M CUMBOJIBHBIX CTPOK; MCIOJb30BaTh MpU
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU MIPOrpaMm B CpCIeC IMPOrpaMMHUpPOBaHNUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIOLIEUI BLI60p OIITUMAJIBHOTO




peleHus, moadop JUHUM TPEHJa, peIIeHHe 3a/1ad IMPOrHO3UPOBAHMUS);
YMEHHUE HCIOJb30BaTh TaOMWYHbIE (pENALMOHHBIE) 0a3bl NaHHBIX |

CIIPpaBOYHBIC CUCTECMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IMPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJIOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUPPOBBIX 00pa30BATEIILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHCTEMEI. P acnpez[enéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mnporokosnbl. Cerb HWMHrepHer. Appecanus B cetu MHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeH. Paznenenune IP-cetu Ha

IIOoACCTHU C IIOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGnoHsl i omucaHus
rpymi ¢aiinos

CkopocTp mepenauv  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJaud  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

HIudpoanue aanHbix. CUMMeTpUYHble U HecuMMmeTpuuHble mUGpsl. [ndps
npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m muppoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitonine 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye JaHHbIX. PaccrosiHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetnueckrue 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe ONHO3HAYHO NEKOAUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXOAbl K OIEHKE KojiuuecTBa HHGpopMauuu. EauHUIb!
U3MEpeHusi KonuuecTBa HHGpopMmanuu. AmnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llenHona

Cucrembr cuucienus. Pa3BépHyras 3amuch IeNbIX © JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuncieHus. CBOWCTBAa MO3MIIMOHHOW 3alHUCH YHCIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA LIEJIOTr0 uncia u3 P-uuHOM cucTteMbl CUMCIIEHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHe4YHOM P-muHOi I[pO6I/I B JCCATUYHYIO.
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2.5

AJTOpyuTM TEpeBOJia LIEJIOr0 Yuciaa U3 JACCITUYHOW CHCTEMbl cuucieHus B P-
nunyro. IlepeBog KoHe4HOH pecsaTHUHOW Jpobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue ornepalyy B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

TponuHas ypaBHOBEIICHHASI CUCTEMa CUHCIEHUA. J[BONYHO-IecITHYHAs CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHaapT
UNICODE. Koguposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHUI

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuii. OneHka nHGOPMaIMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX HIPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPOBaHUA LBETA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(pOPMAlMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. BpickasbiBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanuy 1 onepanuy HaJ MHOXKECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPEeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KEHM. JIornueckue ypaBHEHUs U CHCTEMBI YPaBHEHUM.

Jlornyeckre (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BhIpaKEHUIH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPQXEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTHYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenu monenupoBaHus. AJEKBATHOCTH MOJEIH
MOJIETTUPYEMOMY O0BEKTY WM nporeccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUIE, YIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMbl, TAOIUIBL, TPadUKH).

[IpencraBinenne LenbIX YKCeN B MaMATH KoMmmbroTepa. OrpaHWYeHHOCTh
JUana3oHa 4YHCcell IPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
paspsHON ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJIHATENBHBIN KO/ OTPULIATENIBHBIX YU CEIL.

[ToGutoBbIe joruueckue onepanuu. Jlormueckuit, apudmernueckuit u

nukinuyeckuit  cnsuru. lludpoBanune c mnomomip0 MOOUTOBOM omnepanuu




«uckiroyaromee UJIH»

2.12

2.13

2.14

[IpencraBicHue BEIECTBEHHBIX YHCEN B IMAMATH KOMIIBIOTEpA. 3Hadallasi 4acTh
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uMcen. [IpoGiembl
XPAHECHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BeinonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YHWCIIAMH, HAKOIUICHHUE

o1noOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHMCKOB CMEXHOCTH. PeieHnue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IYTH MEXAY BepIIMHAMU rpada, ompeeseHue KOJIUYECTBA
pa3IMYHBIX NyT€H MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. J[lepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apuMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. cmonb3oBaHue

rpadoB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONHUCAHHE CTPATETHH WrPbl B TabnuuyHOW (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULHUH. Boiur PBIIIHBIC CTPATCTHUH

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKEII_[I/IX n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcroap30BaHnEe METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTrOpUTMBI M IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA alropuTMa. MammHa TpIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BEIYMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OreHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmbl. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3ala4M, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJICHUS] MCIIOJHUTENSIMH M BBIUMCIUTENBHBIX anroputMmoB. OnpezneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT J4aThb Tpe6yeMBII>i pe3yibTat

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B MO3UIIHOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjlda Ha OTACJIIbHBIC I_II/I(i)pBI,
HaxXOXJIACHUC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaTBEHOM) UGB




[IpencraBnenue uyucina B BHIE Ha0Opa MPOCTHIX COMHOXHUTENCH. AJTOpHUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C MIOMOILIBIO AJITOPUTMA «PEIIeTO DpaTtocheHa

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YKcClia, 3ada4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYHUCIICHHBIE, BEUIECTBEHHbIC, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ yenoBueM. L{UkIIbI 110 mEpeMeHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B Qaitnax. TekcToBble M BOMYHBIC (ailIIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpamMmer (TpotieAypsl U PYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH SI3bIKA TPOTPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mponeaypbl U (yHkuuu. Mcrnonb3oBaHue crTeka s

oprann3anv pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momolibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ] mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Brramcinenue romanei ¢uryp c
IIOMOUIBIO YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
Ilouck makcumyma (MUHUMYMa) QYHKUUMU OJHOW IEPEeMEHHOHW MEeTOJ0M

ITOJIOBUHHOT'O ACTICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IOSABJICHUU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOUCK TMOJICTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HaWJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BprgucieHme  0000IEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MacCHMBa WM YHCIOBOM IOCJIEN0BATEILHOCTH
(CyMMBI, TPOU3BEACHUS, CpEIHEro apuMETHYECKOro, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJMYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI PabOTHI C dSJEMEHTAMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(MeTox my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiaueM. breicTtpasi coptupoBka maccuBa (anroputM QuickSort). J[BowmuHBII

MOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOpUTMBI  00paOOTKH  JIBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa IO 33JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIEHHE MaKCHMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

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

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHSA. BblumcieHue
apu(METHYECKOTO BBIPa)KEHUS, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepeﬂn. Hcnons3oBanne ouepeaun 1Jjis1 BpEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHHe MUHHMAaJIbHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro Ipada. AIropurm
JlenKcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHme nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIE anropuTMsl 006xoja aepesa. Vcnonb3oBaHue cTeka u
ouepeau i 00xo/a AepeBa

JluHaMu4ecKkoe NMporpaMMHUpPOBaHME KaK METOJ PELIeHMs 3a/lad ¢ COXPaHEHUEM
IIPOMEXYTOUYHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH, MOJCUYET KOJIUYECTBA

BapuWaHTOB, 3ala4v ONITUMU3AalIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM IHporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOAXOJA.

Wukancynsuus, Haciae10BaHue, MoJIuMophu3m
WHdpopmaninoHHbIe TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd  aHalIM3a JAaHHBIX: MPOTHO3UPOBAHUE,
KJaccupuKkanus, KiacTepusanus, aHaau3 oOTKJIOHeHWH. IlociemnoBaTenbHOCTH
perieHus 3a1a4y aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OILIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOEHHE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalIW3allMsl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH UIsi 0OpaOOTKM M TIPENCTABICHUS JaHHBIX.

Bonwsmue manasie. MammaHOEe 00yueHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJEKTPOHHBIX TaONuull. BBIUUCIEHHE CYMMBI,
cpenHero  apudMETUUYECKOTOo, HAWMOOJbIIEr0o  (HAaUMEHBIIETO)  3HAYCHUS

Juara3zoHa. BeruucieHue KOE)(b(I)I/II_II/ICHTa KOoppCiisinuu IBYX PAIOB HOAaHHBIX.




[TocTpoeHne cTomOYaTHIX, JUHEHYATHIX M KPYroBbIX auarpamm. l[loctpoeHme
rpadukoB ¢pyakiui. [Tonbop TUHUM TpeHIa, pelIeHre 3a/1a4 MPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanusi Npd  MaTeMaTH4YECKOM  MOJICIMPOBAHUH  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHS. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJAENUM B OKOHOMHUKE. BbluMcIuTeNbHbBIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeTon
HaUMEHBIIMX KBaJpaToB. OLIEHKA YHCIOBBIX [apaMEeTPOB MOJAEITUPYEMBIX
O0OBEKTOB M IMPOIECCOB. BoccTaHOBIeHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIH. Metonsl Momnre-Kapio. HMurtanmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO 00CTYKUBAHHS

TabnuaHbIe (peNsIMOHHBIC) 0a3bl JaHHBIX. TabiIuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTunHbIX 00BekTax. Ilone, 3amuchk. Kmrou tabmunel. Pabota ¢ roroBoit
0a3oii naHHbIX. 3amonHeHue 0a3bl gaHHBIX. [IoMCK, cOpTHpPOBKa M (UIBTpaNUs
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapaMeTpaMu.
Brrunciisiemble mosist B 3ampocax.

Mmuorotabauunbie 0a3bl JaHHBIX. TUIBI CB3ell Mexay Tabnuiamu. BHemrHuit
kJtou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexcrtoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBaHHbBIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIaBJICHHE.
[IpaBuna UUTUPOBAaHUS KMCTOYHHKOB U OQopMiIeHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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