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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uapopmaruke (yriayonE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero o6Opa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaram
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKe HaET MNPEACTaBICHHWE O LeIIX, OO0Iel
CTpaTeruu OOYYEHHs, BOCIHUTAHHUS M Pa3BUTUS OOYyUYaAIONIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «Wudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpUpPOBaHHUE IO pa3jieiaM U TeMaM Kypca, ONpeAesisieT pacipeielieHue ero
1o kinaccaM (rogam H3ydyeHus), 1a€T NPUMEPHOE paclpe/esieHue yyeOHbIX 4acoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh ~ MX  HM3yYeHUS ¢  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTMUKM Yy4eOHOTO Tpolecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[TporpamMma 1o nH(pOpMaATHKE ONpeAeIseT KOTUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COEPKATEIbHOTO HATOJHEHHs] Pa3HOTO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/lapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiaseTcs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YIUTEIEM.

NudopmaTtuka B cpeHeM oO1ieM o0pa30BaHUK OTPAXKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 005MacT  TpuUMeHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMAIBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
JESITEIIbHOCTH.

Kypc undopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Oonmupaercs
Ha CojiepKaHue Kypca WH()OPMATHUKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHNe
3TOTO OTIBITA.



Pesynbrartel  yrmyOn€HHOro ypoBHA H3Yy4eHHs Y4eOHOro mpeaMera
«Uudopmartukay OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywneil npopecCUOHAIBHOW JIEITENbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOUEBBIMU MOHATHUSMU W 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOHUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
PU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIEC MTOIXOIbI
K U3YUYEHUIO SIBJICHUM, XapaKkTEepHBIX JJI U3y4aeMoil MpeIMeTHOI 001acTu;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayH,
XapakTEepHbIE ISl HCHOJIb30BaHHWS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
IpeIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIaCTH KakK IEIOCTHOU
TEOpUU (COBOKYIHOCTU TEOpHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMU OOJacCTSIMHU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHSI M3y4deHUs MH(OpMATHKUA 00eCleynBaeTCA
LeJIeHANPABICHHAs] TOJIFOTOBKA OOYYAIOIIMXCS K MPOJOJDKEHHUIO 00pa30BaHUS B
OpraHu3alnusax  MOpodeccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opmanroHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMBl U CE€TH, OOJBIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HUE, MPOMBIIUICHHBI WHTEPHET BEIIEW, HNCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUU OeCHpOBOAHON CBS3M, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHH, CHUCTEMBI PAaCIpPENEIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM pPeaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WUudopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpeAaHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaJbHENIIET0 pa3BUTHA WH(OPMALMOHHBIX KOMIIETEHIMH O0ydYaromerocsi, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pBhIHKE Tpyaa. B cBs3M ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax oMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa IMOHUMAHUU POJH
UHPOPMATUKH, HMHPOPMAIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iaudarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIuio;



chOPMHUPOBAHHOCTh  MPEJCTABICHU O BIUSHUM  WHOOPMAITMOHHBIX
TEXHOJOTHMM Ha JKU3Hb 4YelOBeKa B OOIIECTBE, IMOHUMAHHE COIMAIBHOTO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOr0, MPUPOIHOIO,
SPrOHOMHYECKOTO,  MEIULIMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIIOZEH, BOBICYEHHBIX B CO3JaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMAIUY;

CO3JlaHHE YCIIOBUW HJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMHM OOYYalOIIUXCS K
CaMOpPa3BUTHIO.

B conepxanun yueOHoro mpeamera «MHpopmMaThka» BBIACISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALIMOHHOMN CUCTEMBI, padoTe B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOpPMATHKH» BKIIOYAaeT B cels
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMa MaHHBIX, OCHOBBI aIreOphl JOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pabOTKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHHE HABBIKOB peaIU3allMy MPOrpaMM Ha sI3bIKax MpOorpaMMUpPOBaHUS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BaHHBIX B MPUKIAIHBIX
MPOTPaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJayax aHaiIu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJIEKTPOHHBIX TaOJUIl JJIsI pPEeLICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeameta «MHbopmarrkay
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTEeNbHYIO IPOrPaMMy O00YUYEHHUSI, HO MOTYT OBbITh NMPEJIOKEHBI I U3yUCHHUS
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaOIINMCH.

YrnyOnéHHpld  ypOBeHb U3Y4YeHUST UH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTA. YTIYyONEHHBIH YpPOBEHb W3YUYCHUS
nH(popMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUATBLHOCTH B 007acTH HWHGOPMAIIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEOBATEIIbCKON eI TEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YY4aCTHIO B OJMMIIHAJaX U clade
EnuHoro rocyiapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKe.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B Mpe/eiaX OJHOro roja oOy4YeHUs
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMUSL.

OO11ee 4KCiI0 YacoB, PEKOMEHOBAaHHBIX JIJISl U3y4eHus HHGOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).

COJEPXXAHUE OBYUYEHUA
10 KVIACC

Hudposasi rpaMoTHOCTDH

TpeboBanus TEXHUKM OE30MACHOCTU M TUTHEHBI Tipu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTAMHU HU(DPOBOTO OKPYKEHUS.

[TpuHLMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢on Heiimana. ABTOMAaTHYECKOE BBIIOJIHEHUE MPOrpaMMBbl  IMPOLIECCOPOM.
OmnepatuBHas, NOCTOSHHAasT M JOJroBpeMeHHass namsaTb. OOMEH JaHHBIMU C
OMOIBI0 IUH. KOHTpOIIIEpsl BHEIHUX YCTPOUCTB. IIpsAMOn 10CTyn K TaMsITH.

OCHOBHBIE ~ TEHACHUMHW  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHbIE BBIYMCIICHUS. MHoromporeccopHbie CHUCTEMBI.
CynepkoMiblotrepsl. PacnpenenéHHble BbIUNMCIUTENbHBIE CUCTEMbI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHMQPPOBBIE YCTpPOWCTBA W HUX pOJb B
KOMMYHUKAIUAX. BcTpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJUIEPHI.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[TporpamMmmMHoe obOecrieueHre KOMIbIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Buibl
IporpaMMHOro obecrieuyeHus: U UX Ha3HaueHue. OCOOEHHOCTH MPOTrPAMMHOIO
oOecrieyeHuss MOOWIBHBIX yCcTpoicTB. IlapannenbHoe mnporpaMMupOBaHUE.
CucremHoe mnporpamMmHoe obOecrnieueHre. ONepalMOHHbIE CUCTEMBI. Y THUJIMTBHI.
HpaiiBeppl  ycTpouctB. MHCTammsiuuss W JAEUMHCTAULALUSA  OPOTPAMMHOIO
o0ecrnedeHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MelieHuss U WUMEHOBaHUs (GalaoB B
nosiroBpeMeHHoi namatu. [llabnons! 11t onucanus rpymi (haisaos.

[IporpammHoe oOecrnieuenue. JIuieH3upoBaHue MPOrpaMMHOI0 0O0eCIIeUeHUsI
u 1udpoBeix pecypcoB. I[lpompuerapHoe U  CBOOOJHOE MPOTpaMMHOE
obecneuenne. Kommepueckoe 1 HEKOMMEPUYECKOE HUCIIOJIb30BAHUE MTPOrPAMMHOIO



obOecrieueHnss U TUQPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, yCTaHABIMBaEeMas
3aKoHOAAaTeNnbCTBOM Poccuiickon denepanny 3a HENPABOMEPHOE HCIIOJIb30BAHUE
MPOrPaMMHOTO O0ecTiedeHUS U MU(PPOBBIX PECYPCOB.

[IpyHIMIBI TIOCTPOEHUS U AIMIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokonbl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKoIIbI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenue IP-cetm Ha moxacetu ¢ momoibio Macok mnojcereid. CereBoe
agMuHucTpupoBaHue. [loilydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3U C y3j0M ceTH. OmnpeneneHue mapuipyTa JIBHKEHUS
MaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  MHTepHerTa.
["eonH(pOpMaIIMOHHBIE CHUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHHU
(HanpuMep, JIOKalMs MOOWJIBHBIX TeIe(POHOB, OMNpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsL, OpOHUPOBAHUE OUIIETOB ¥ TOCTUHUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpPBUCHI U ycinyru. ColuaibHbIe CETH —
OpraHu3alys KOJUICKTUBHOTO B3aWMMOJICUCTBUA M OOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBwia TOBeJAEHUs B KuOeprpocTpaHcTBe. [Ipobiema mnoaauHHOCTH
nostyueHHoi uadopmaiuu. OTKpbIThIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIIOJIb30BAaHUEM
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO1ue mpoosieMbl 3alUThI
uHpopmaruu  u  uHbOpMaMOHHONW  Oe3omacHocTH. CpeacTBa  3allUThHI
uH(pOpMAIIUU B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHoOpMaIMOHHBIX  cucTemax. IIpaBoBoe obecrneuenue WHOOPMAIMOHHON
0€30I1aCHOCTH.

[IpenoTBpamenue HECAHKIIMOHUPOBAHHOTO JoCTyma K JIAYHOU
KOH(UIECHIIUATIBHOW WH(OpMAIINK, XpaHAIICHCS Ha MEePCOHATLHOM KOMITBIOTEpE,
MOOWIIbHBIX yCTpolcTBax. BpemonocHoe mporpaMmHoe obOecrieueHrne u CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMMmbl. OpraHuzaius JAYHOTO apXxuBa
uHdopmaruu. PesepBHoe konupoBanue. [laponpHas 3anura apxusa.

[[lnppoBanue maHHBIX. CHUMMETPUYHBIE W HECUMMETPUYHBIE IUDPHI.
[udper npoctoir 3amensl. [udpp Lesaps. Ludp Bwuxenepa. Anroputm
mdpoBanust RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarusi, nanupie u 3HaHusA. MHbOpMalMOHHBIE MPOIECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HempeppiBHBIE W TUCKPETHBIE BEJIWYMHBI W CUTHAIBI. HeoOXxoammocTh
JTUCKpeTH3anuu uH(opMaIuu, NpeaHa3HAYECHHOW ISl XpaHEHWs, Tepenayud u
00paboTKH B IIU(POBBIX CUCTEMAX.



JIBonuHoe koaupoBaHue. PaBHOMEpHbBIE UM HEPABHOMEPHBIE  KOJBI.
JlekonupoBaHue COOOIICHMI, 3alMCAHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. [loctpoeHne OMHO3HAYHO IEKOAMPYEMBIX KOJOB € IOMOIIBIO
nepeBa. EnvHUIBI M3MepeHHs KonuecTBa nHPpopManuuu. AnpaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa UHPOPMAIIUH.

Cucrtembl cumcinenusi. Pa3BépHyTas 3amuch LENBIX M JAPOOHBIX YHCEN B
NO3WLMOHHON cucteMe cuucieHus. CBoWcTBa MO3MLMOHHOM 3amUCH  YHKCTa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JCIUMOCTH YMCIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHUS. AJITOPUTM IIEPEBO/IA LIEJIOTO YKCIIa U3 P-UYHOM CUCTEMBI CUHCIICHUS B
JNECATUYHYI0. AJNTOPUTM TIepeBoja KOHEUHOW P-udHOM npoOu B NECSITUYHYIO.
AJTOpUTM TIEpEBOJIa LIEJIOTO YHUCIIa U3 JECATUYHOW CUCTEMbI cuucieHus B P-
nuyHyro. IlepeBox koHewHOW pAecaTHUHONW npoOu B P-uunyro. J[BouuHas,
BOCBMEPUYHAS U LIECTHAALATEPUYHAs] CUCTEMBI CUMCIICHHUS, CBSI3b MEXKIY HUMHU.
ApudpmeTnueckue omnepaluudyd B MO3ULUOHHBIX CHUCTEMaxX CYUCIEHUA. TpondHas
YPAaBHOBEILICHHAS CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

Konuposanne TtekctoB. Komupoka ASCII. OpHoOGailTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HH()OPMaMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KoagupoBanne  wuzoOpakenuil. OueHka  HMHQOPMAIMOHHOTO  00BEMa
rpaMUecKuX JaHHBIX MPU 3aJIaHHBIX Pa3peUICHUH U IITyOUHE KOJMPOBAHUS I[BETA.
[IBeToBbie Momenu. BektopHoe komupoBanue. @opmarsl rpaduyeckux ¢haisios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Koauposanue 3Byka. Ouenka nH(GOpMAIMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX
IIPY 3aJaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTU KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHble (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOnuIbl MCTUHHOCTH. JlorMueckue BBIpaKEHUS.
Jlornueckue TtoxaecrBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOLIBIO
Ta0IMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbl anreOpbl JOTMKUA. ODKBHBAJICHTHBIE MPEOOpPA30BAHMS JIOTHUYECKUX
BbIpakeHni. Jlornueckne ypaBHEHHS U CUCTEMbI YPaBHEHU.

Jlornueckue (QyHKIUH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
GYHKIHIA OT KOJIMYECTBA apryMeHTOB. [1oHbIe CUCTEMBI TOTUUECKUX (DYHKITHM.

Kanonnueckne  Qopmbl  jormueckux  BbipakeHuil.  CoBepllIEHHBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTHBHBIE HOpPMajbHbie (OPMBI, QITOPUTMBI HUX
MOCTPOCHHUS MO TaOJIMIIe UCTUHHOCTH.

Jlornueckue »3JeMEHTHI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IlocTtpoeHne cxeM Ha JIOTUYECKHX JJIEMEHTax IO



3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOMN CXEME.

[IpencraBienre 1LENbIX 4YKMCEN B MHaMATU KomibioTepa. OrpaHUYE€HHOCTH
JAana3oHa 4Yucesl MpPU OTPaHMYCHUH KOJIMYecTBa paspsaoB. IlepenosnHeHue
pa3psiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. J[BOMYHBIN
JIOTIOJTHUTEIIbHBIN KOJT OTPULIATENbHBIX YUCETL.

[ToOuToBBle normueckue omepanuu. Jlormyeckuii, apupmMeTHUeCKHil U
nukandaeckut  casuru.  lludpoBanume ¢ momomplo TOOMTOBOM — omepaiuu
«uckmmoyaroniee NJINy.

[IpencraBieHre BENIECTBEHHBIX YHCEN B MaMSTH KOMIIbIOTEpa. 3Hayalas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYCHWH BEMIECTBEHHBIX 4Hcen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
paspsaaoB. BreimosiHeHHWe orepanuid C BELIECTBEHHBIMU YHUCIAMH, HAKOIUJICHHUE
OImMOOK MPU BBIYUCIICHHSIX.

AJITOPUTMBI M IPOrPAMMMPOBAHME

OmnpeiesieHue BO3MOXKHBIX PE3YJIbTATOB PaOOThl MPOCTEUIINUX aJIrOPUTMOB
YIPABJIICHUSI HCIOJHUTEISIMA W BBIYUCIUTEIBHBIX aIrOPUTMOB. OmpeneneHue
HCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOJKET JIaTh TpeOyeMBbIH pe3yibTarT.

Ortanbl pelieHusl 3a7ady Ha KoMmmbloTepe. MHCTpyMEHTalbHbIE CpPENCTBA:
TPAHCIATOP, OTIAAUUK, mpoduaupoBiMK. Kommunsuus u HHTEpHOpeTaIus
nporpamMMm. BupryanbHble MalllWHbI.

HNHTterpupoBanHas cpena pa3paboTku. MeToapl OTJIAJKH  IPOTPaMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabnui. Otnamounbiii BeiBOA. [lomaroBoe
BBINOJIHEHUE ITporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaUEHHN IEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
[[EJIOYMCIICHHBIE, BEUIECTBEHHBIC, CHUMBOJIbHBIC, JIOTMYECKHE. BeTBieHus.
Cnoxusle yciaoBus. Iluknel ¢ ycinoBuem. [lukibl 1O IEPEMEHHOM.
B3anmo3amMeHsieMOCTh  pa3IMYHBIX  BHJAOB  LMKIOB. MHBapuaHT  IUKIA.
CocTaBiieHME LHKJIA C MCIOJb30BAHUEM 3apAHEE OIPEACIEHHOTO HWHBapUaHTA
HKJIA.

JIoKyMeHTHpOBaHUE MpOrpamMm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroroBka onucanusi MPOrpaMMbl U UHCTPYKIIAH JIJIS TIOJI30BATEIIS.

AnTOpuUTMBI 00pa0OTKM HATYpaIbHBIX YHCEN, 3aMMMCAHHBIX B TO3UIIMOHHBIX
CUCTEMaX CYHUCJEHHUs: pa30MeHue 3alucyi 4Yucjia Ha OTIAelIbHbIe IUpPBHI,
HaXOXXJICHUE CYMMBI W TpOu3BeAeHUs [Up, HAXOXKJICHHE MaKCUMaJbHOU
(MUHUMATBHON) TTUDPHI.

Haxoxeane Bcex mpocCThIX YKCEN B 3aJaHHOM Auara3oHe. lIpencrasnenue
Yucia B BUJIE Ha0Opa MPOCTHIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.



O0paboTka JaHHBIX, XpaHAIuXcs B (haiinax. TexcToBble U ABOUYHBIC (DaNIIBI.
daiinoBsle mepeMeHHble ((aitoBeie ykazarenu). Urtenue u3 Qaitna. 3anuch B
dbaiin.

Pazbuenue 3amaun Ha noazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHble 00bekThl ((pakransl). PekypcuBHbIE Mpolenypbl U
¢bynkiun. Mcnonb30Banne cTeKa Al OpraHu3alii PeKypCUBHBIX BHI30BOB.

Hcnonp3oBanne CTaHAAPTHOM OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[loaxmtoueHne  OMONMOTEK  MOANPOTpaMM  CTOPOHHUX  MPOU3BOAMUTEIICH.
MoaynbHbBIN PUHIMI TOCTPOEHUS IPOrPAMM.

Uucnennole MeroAbl. TouHoe W TNPUOMIKEHHOE pEIICHUS  3aJauH.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METOJ repedopa, METO] OJIOBUHHOTO
nenenusi. [IpuOnmx€HHOE BBIYMCICHUE JJIMH KPHUBBIX. BbIUMCIIEHHE IUTOIIANEH
buryp ¢ NOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYIOJbHUKOB, METOA
tpanenuit). Ilouck Makcumyma (MuHUMYMa) GYHKIUM OJHOM TEpEeMEHHOU
METO/IOM MOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIUU  S3bIKA
MpOrpaMMHUPOBaHUs /111 OOPAOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTpPOK: MOJACYET KOJIMYECTBA IIOSBJICHUN CHMBOJIa B CTPOKE,
pa3OueHne CTPOKM Ha CJIOBa IO HPOOETbHBIM CHUMBOJIAaM, IHOUCK IOJCTPOKU
BHYTPH JAHHOW CTpPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JAPYLYI0 CTPOKY.
['eHepanus Bcex CIOB B HEKOTOPOM aiipaBUTE, YIOBIETBOPSIIOUIMX 33JJaHHBIM
orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl U TOCIEIOBaTENbHOCTH 4YHceN. Bbruncienue 0000IMEHHBIX
XapaKTePUCTHK JIEMEHTOB MAacCUBa WUJIM YUCIIOBOM MOCIEI0BATENLHOCTU (CyMMBI,
MIPOU3BEJCHUS, CPEIHEro apupMETUYECKOr0, MUHUMAJILHOTO M MAaKCUMAaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIIUX 33aJaHHOMY YCIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka oHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBbIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA O 33JJaHHBIM ITpaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTAaHOBKAa CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

NudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammartukd. CpencrBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM



npoueccope.  HMcnosb3oBanue  ctuieid.  CTpyKTypUpOBAaHHBIE  TEKCTOBBIE
nokyMeHTel. CHocku, oriaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
HHCTpyMEHTBI pelieH3UpOBaHUsI B TEKCTOBBIX Mporeccopax. OOmayHble CepBUCHL.
HenoBass nepenucka. Pedepar. IlpaBuna nuTHpOBaHMS HMCTOYHHUKOB U
opopmieHust OubMorpaguueckux cchuUiok. OdopmiieHHE CIHUCKA JUTEPATYPHI.
3HaKOMCTBO C KOMIIBIOTEpPHOM BEPCTKOM TekcTa. TeXHHWyeckue CpencTBa BBOJA
Tekcta. CrHenuanu3upoBaHHBIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHX
TEKCTOB.

AHnanu3 naHHbIX. OCHOBHBIE 3a/laud aHAJIM3a JAHHBIX: IPOTHO3HPOBAHUE,
KJaccupuKauus, KiacTepusalus, aHaiu3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
peleHus 3a7ad aHalM3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OUMCTKA M OICHKA
KayecTBa JAaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJEINH, Mpeodpa3oBaHUe AaHHBIX,
BHU3YyallM3alMs JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammueie cpencrtsa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKK U Mpe/CTaBICHUs JaHHBIX. bosbline naHHbIE.
MammnHoe o0yueHue. IHTeeKTyanbHblil aHaJIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOILIBIO JIEKTPOHHBIX TAOIMI. BbIYMCIEHHE CyMMBI,
CpEHEro apru(pMETUYECKOTr0, HAMOObILIETO (HAMMEHBIIET0) 3HAYCHHSI Uana30Ha.
Boruncnenne koag¢uuumeHTa KOppeasuuu ABYX psAaoB AaHHbIX. lloctpoeHue
CTOJOYATBIX, JHMHEWYAThIX W KpyroBbiX jauarpamm. lloctpoenue rpaduxos
¢bynkuuid. [TogOop MuHUK TpeHaa, pelieHne 3a1a4 NPOrHO3UPOBAHUSL.

YuclieHHOE peIIeHWEe YpaBHEHUHM C TIOMOIIBIO MMOA00pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIyYIIEro pelIeHus B 3a/laHHbIX ycioBusX. LlemeBas
byHkuus, orpaHnuueHus. JIokambHble H TJIOOATBHBIH MHUHHUMYMBI IIEJIEBOM
¢ynkuy. Pemenue 3a1ay ONTUMU3ALUHU C TIOMOILBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

TeopeTnyeckue MOAXOJbI K OIEHKE KOJWYecTBa HHQpOpMaIuu. 3aKoH
annutuBHOCTH MH(OopMmaruu. @opmyna Xapriau. MHpopManus 1 BEpOSTHOCTb.
®opmyna llleHHoOHA.

Anroputmel  cxxatust JaHHbix. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TOTEPSMH. Y MEHBLICHUE
riyOuHBI KogupoBanus 11BeTa. OCHOBHBIC HUen anroputMmoB cxkatus JPEG, MP3.

CkopocTh Tmepeayd JaHHBIX. 3aBUCUMOCTb BpPEMEHHM Tepeayu  OoT
nH()OPMAITMOHHOTO O0BEMA JAHHBIX M XapPaKTEPUCTHK KaHama CBs3W. [IpudumHbI
BO3HUKHOBEHHs OIMUOOK TIpU Tiepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OOHapyXUBaTh W HCHPABJIATH ONIMOKHM, BO3HHMKAIOIIME MPHU Mepeaye JTaHHbBIX.
Paccrosinne Xsommunra. KogupoBanue ¢ moBTopennem 0utoB. Koapsl XaMMuHra.



Cuctembl. KoMIOHEHTBHI cuUCTeMBbl W UX B3aumojeictBue. CUCTEMHbIH
s dexT. Yrnpapnenue kak nHGOPMAITMOHHBIN TIpotiecc. OOpaTHast CBSI3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Helu MojaenupoBaHus. dDopmanuzaius
MIPUKIIAIHBIX 3a]1a4.

[IpencraBieHne pe3yabTaTOB MOJCIUPOBAHHUS B BHUAC, YAOOHOM Jif
BOCTIPUATHUS YesoBeKOM. ['paduueckoe npeacTaBieHHe JaHHBIX (CXeMBbl, TaOJIHIIb,
rpaduKm).

['padpr. OcHoBHBIe MoOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. Pemenune
ANTOPUTMUYECKUX 3a7a4, CBA3AHHBIX C aHamm3oM rpadoB (mocTpoeHue
ONTUMAJBHOTO MYTH MEXIy BepIIMHAMHU Tpada, ompeaesneHue KOIMYecTBa
Pa3IUYHBIX MYTEH MEXAy BEPUIMHAMU OPUEHTUPOBAHHOIO ALMKIAYECKOIO
rpada).

HepeBbs. bunapnoe aepeBo. JlepeBbsi moucka. CrocoObl 00Xxoja Jaepena.
[IpencraBnenne apupMeTHUECKUX BBIPAXKEHHUM B BUIE AepeBa. [JuckpeTHbie Urpbl
JIBYX UTPOKOB C TIoJiHOU uH(popmanueit. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMKMCAHHUE CTPATErHH UTPHI B TAOIMUHON (opme. BBIUTpHINIHBIE U TPOUTPHILITHBIE
MMO3ULIUH. BBIUTPBIIIHBIE CTPATETHUM.

CpencrBa MCKYCCTBEHHOTO MHTEIUIEKTAa. CEepBHUCHI MAIIMHHOTO IEPEBOJA U
pacrio3HaBaHusi yCcTHOM peuu. KornutuBHbie cepBuchl. MaenTudukamnus u mouck
U300paxKeHUH, pacIrio3HaBaHUE JIALL CamooOyuaromuecs CUCTEMBI.
M CKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Mcrosb3oBaHue METOI0B
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0yyaroumx cucremax. Mcnoigb30BaHuE METO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuKe. MHTepHer Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cucTeM. HellpoHHbIE ceTH.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

®opmanuszauuss  NOHATHSA  anropurma.  MammnHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncineHui. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUMCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
NaMsITH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmbl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
pELIEHUs OJTHOM 3a/1a4l, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTbD.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JUAIa30HE C MOMOILIBI aJITOpPUTMA
«periero DparoceHar.

MHuoropa3psaHbie 1Ieble Yucia, 3a1a9d JUIMHHON apu(METHUKH.

CnoBapu  (accollMaTWBHBIE MAaCCUBBI, OTOOpaKeHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.



Crexu. AHanM3 MPaBUIBHOCTH CKOOOYHOTO BbIpaXXKeHUS. Brruncienue
apu(pMEeTHYECKOTO BHIPAKEHUS, 3aITMCAHHOTO B MOCTPHUKCHON (hopme.

Ouepenu. Mcnosib3oBaHue oyepean Jjisi BpEMEHHOIO XpaHEHUs JaHHbBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHHHMaIbHOIO OCTOBHOIO JEpeBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHpOBaHHOro rpada. KoimdecTBo pa3innyHBIX
nyTeld MeXay BEepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Trpada. AIroputm
JIelKCTpBHI.

JepeBbst. Peanusanust gepeBa ¢ NOMOIIbIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) naepeBbs. I[locTpoeHue aepeBa UIsl 3aJaHHOTO apuU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE airopuTMBbl 00Xxoda aepeBa. Mcnonb3oBaHue creka u
ouepenu Juisi 00Xo/a Jiepena.

JluHaMpyeckoe MporpaMMHUpPOBAaHUME KakK METOJ pElIeHHs 3aJad ¢
COXPaHEHUEM MPOMEXYTOUYHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBbIE C IOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (DYHKLIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpPaMMHUpPOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa U METONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO IOAXOJA.
Wukarncynsuuys, HacieJ0BaHue, TOJIUMOPhU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamMM. IlpoektupoBanue wuHTEpdeiica
nosib3oBaTens. Mcrnonb30BaHWE TOTOBBIX — YNPABIAEMBIX  BJIEMEHTOB s
OCTpPOEHUs1 uHTepderica.

O030p  s3bIkOB  mporpammupoBaHus.  Ilonarue o  mapagurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOIO0  MOJIETUPOBAHMS: MOCTaHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJIEIH, KOMIIbIOTEPHBIN
DKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOACINPOBAHUS.

Juckperuszanuss Npd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoieccoB. MogenupoBanue JBHKEHHsS. MojenupoBaHue OHOJOTUYECKUX
cucTteM. MaremaTuuyeckue  MOJEIM B SKOHOMHUKE.  BwluuciaurenbHbie
HKCIIEPUMEHTHI C MOJEIISIMHU.

OOpaboTka pe3ynbTaToOB SKCIepUMEHTa. MeToJ HaMMEHBIIUX KBaJIpaToB.
OneHka 4YHCIOBBIX MApaMEeTPOB MOJEIHUPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHre 3aBUCUMOCTEN 110 pe3yJibTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  Mmwuranmonnoe
MoienarpoBanue. CUCTEMbI MaCCOBOTO OOCITY KMBaHHUS.

Tabmuunbie (pensiMoHHBIE) 0a3bl MaHHBIX. Tabnmuia — mpeacTaBICHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c



roTOBOM 0a30il JaHHBIX. 3amojHeHHe Oa3bl AaHHBIX. lloMck, cCOpTHpOBKa U
bunbTpanys NaHHBIX. 3ampockl Ha BBIOOPKY AaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brrancnsiemsie nosist B 3ampocax.

MHuorortabiuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MEXIy TaOiHUIlaMu.
Buemnuii kitod. LlenocTHOCTh 6a3bl JaHHBIX. 3allpoCchl K MHOTOTaOIMYHBIM 0a3am
JTAHHBIX.

Nutepuer-nipunoxenus. 1lonsaTre o cepBepHON U KIMEHTCKOW 4acTAX CauTa.
TexHonoruss «KIUEHT — CEPBEP», €€ MOCTOMHCTBA U HEAOCTATKU. OCHOBBI A3bIKa
HTML u kackamubix tabmun ctuieit (CSS). Cuenapuu Ha sa3wike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pasmemenne BeO-caiiToB. Ycimyra XocTuHTa. 3arpy3ka ¢aiaoB Ha CaT.

BBoa n300paXkeHUil ¢ KCIONB30BAHUEM PA3UYHBIX IUPPOBBIX YCTPOUCTB
(undpoBeIX (poTOANIApPaTOB U MUKPOCKOIIOB, BHJICOKAMEpP, CKAHEPOB MU JAPYTUX
ycTpoiicTB). I'padmuueckuii penakrop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLIHsS — IIBETA.
OOeciBeunBaHue MBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnacTsamu.
OUIbTPBI.

MHorocnoiiabie u3zo0paxenus. TekcroBelie cion. Macka cnos. Kanambl
Coxpanenue BbaeneHHOW oOnactu. IlonroroBka mimocTpauuii s BeO-CalTOB.
AHHMMHPOBaHHBIE U300PAKEHHUS.

Bekropnas rpaduka. IlpumutuBbl. HM3mMeHeHue mOpsAKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpOB. BekTopuzaiiusi pacTpoBBIX H300paKEHUH.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIIEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHE HWCTOYHUKOB OCBEILICHMS.
Kamepsl. AnautuBHble TexHonoruu (3D-mpuntepsl). Ilonstue o BHpTyalbHOU
PEanbHOCTH U JOIOJHEHHOW PEabHOCTH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS INPOI'PAMMBI 110
UH®OPMATUKE (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
OOy4Jarommxcss PYKOBOACTBOBATHCA C(HOPMUPOBAHHOM BHYTPEHHEU TO3HIINEH
JUYHOCTH, CHUCTEMOM W[EHHOCTHBIX OpHUEHTALMM, TO3UTUBHBIX BHYTPEHHHX
yOeXXJICHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOTO
oOIIeCTBa, PACHIUPEHHE KU3HEHHOTO OMbITA M OMBITA JCSITEIBHOCTH B IMPOIIECCE



peanu3ani  CpPeACTBAMU  y4yeOHOTO TMpeaMeTa OCHOBHBIX — HaIlpaBICHUUN
BOCITUTATEIIHLHOU JIEATETLHOCTH.

B pesynpraTe wu3yueHUss HHPOPMATHKH HA YpPOBHE CPETHETO OOIIEro
oOpa3zoBaHus y oOydaromierocs OyayT copMHpOBaHBI CIEAYIONINE JTUYHOCTHBIC
pe3yJbTaTHI:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W TPaBOIMOpsIKa,  COOJIIOJICHHME  OCHOBOIMOJIAralIMX  HOPM
HH(POPMAITMOHHOTO TIpaBa U MHPOPMAITMOHHOMN 6€301TaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOSITH HUJCOJIOTHM JKCTPEMH3Ma, HAIlMOHAIM3Ma,
KCeHO(poOMHM, MUCKPUMHUHAIIMKA 110 COIHMAIBHBIM, PEIIMTHO3HBIM, PaCOBBIM,
HAIMOHATHHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, TOHMMaHUE 3HaYCHUS HHOOPMATHKN KaK HAyKH
B JKU3HU COBPEMEHHOTO OOIIEeCTBA;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIIMI0 M TMPHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAS OCTCTHKY HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHHUMATH PAa3JIMYHBIC BHUABI HMCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uvYecKoro BOCIUMTAHMS:

chOpMHUPOBAHHOCTh  37I0POBOr0 M Oe3omacHoro  obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM UYHCIE 3a CUéT
coOtoIeHUsT TpeOOBaHUM 0€30MacHON AKCIUTyaTalluu CPeACTB MH(POPMAIIMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTh K AKTHUBHOMW JESITEIBbHOCTH TEXHOJIOTUYECKOM M COLHMAIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSATEIIHHO
BEITIOJTHATH TaKyIO JICSITCIIBHOCTD;

uHTEepec K cdepaM MTPOPECCHOHATLHON AEATENBHOCTH, CBS3aHHBIM C
nHpOpMATHKON, IPOrpaMMHpPOBAaHHUEM U HH()OPMAIMOHHBIMH TEXHOJOTHIMHU,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH WHOOPMATUKA U HAYYHO-TEXHUYECKOTO



mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BbIOOp Oynyiied mnpodeccun u
peann30BBIBaTH COOCTBEHHBIC KU3HEHHBIE TUIAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHUI0O MW CaMOOOpa3OBaHHWIO Ha
MPOTSHKCHUH BCEU KU3HU;

7) 3K0JI0rH4eCcKOr0 BOCIIUTAHUS:

OCO3HAaHHME TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOjeM W IMyTed HuX
pemieHusi, B TOM 4YHCI€ C y4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHKCHHUSM HAyYHO-TEXHHUYECKOTO Iporpecca M
OOIIECTBEHHOM MPAKTUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
udpoBoil Tpanchopmaluu MHOTUX chep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE IICHHOCTH HAYYHOW IEATEeILHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce AoCTKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPILICHCTBYETCS AMOIMOHAIbHBIN
WHTEJUICKT, Mpenoaratonmi chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aIanTHUPOBATHCI K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJIeHHE K JIOCTHKEHHUIO LU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMIS U3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATBLHOE COCTOSIHHE
JPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHHMH KOMMYHHUKAIMHM, CIIOCOOHOCTH K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynaprate wusydenwss wHGOPMATUKHA HA YPOBHE CpPEIHEr0 OOIIETro
oOpazoBanust y oOy4aromierocss OyayT cQopMUpPOBaHBI MeETaNpeIMETHHIE
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX JNEUCTBHUSIX, & UMEHHO —
MO3HABATEIIbHBIE  YHHBEPCAJIbHBIE y4eOHBIC JICHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCAIbHBIC Y4YeOHBIC JCHCTBUS, PETYISITUBHBIC YHUBEpCAIbHBIC YUYCOHBIC
JEHCTBUSI, COBMECTHAS JIEATETLHOCTD.



Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHUS

1) 6a30Bble JJOruvyeckue aeMcTBUsI:

CaMOCTOSITENILHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

YCTAaHABJIMBATh CYIIECTBCHHBIA INPU3HAK WJIM OCHOBAHMS [JI1 CPaBHEHMS,
Kiaccuukanuy u 0000IIeHNS,

ONpENENATh ILENH JEeATeIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUH HX
JOCTUKEHUS,

BBISIBJISITh 3AKOHOMEPHOCTHU Y TPOTHUBOPEYUHS B PACCMATPUBAEMBIX SIBJICHUSAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOoOJeMbl ¢ Y4ETOM aHaIM3a HWMEIOIIMXCA
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIHLHOTO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKOM U MTPOCKTHOM JESITEIbHOCTH,
HAaBBIKAMHM  paspelieHusi Mpo0sieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOO0B MO3HAHMUS;

OCYILIECTBJISITh PA3JIMYHbIE BUJABI JIEITEIBHOCTH MO IOJYYEHHUIO HOBOIO
3HAHMS, €r0 WHTEPIpPETalNH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3TUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX W COIMAIBHBIX
MIPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIEHUS, BIaJA€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJM3UpOBaTh 3ajiauy,
BBIJIBUTAaTh THUIOTE3y €€ PEeIICHUs, HaXOJIUTh apryMEHThI JJIsl JI0Ka3aTeJIbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHaJIM3UPOBAaTh TMOJYYECHHBbIE B XOJE pEUICHUS 3aJlaud pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIICCTBIIAThH I1I€JICHATIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JeHCTBUS B MPOGECCHOHANTBHYIO CPEy;



yYMETh MEPEHOCUTh 3HAHUS B IO3HABATEJIBbHYIO M MPAKTUYECKYIO0 00IacTu
KHU3HEICSATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE WJIEU, NpEUlaraTh OPUTMHANbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUSL.

3) padora c ungopmanueii:

BJIa/IETh HaBBIKAMH TMOJyYEHUsT HHPOPMAIMN U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATh  IOUCK,  AaHANU3, CHUCTEMAaTU3alUl0 |
MHTEPIIPETALNIO HH(DOPMALIMK PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMYHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHbOpMallMl W  LEJIeBOW ayAUTOPUM, BBIOMpas ONTHUMAIbHYIO (opmy
NPEJICTaBICHNUS U BU3YyaIH3alliy;

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

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtojieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECYpPCOCOEpPEkKEHMs, IMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

BJaJIeTh  HAaBBIKAMH  PAclO3HABaHUA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAITMOHHOW 0€30MTaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBUSA

1) oO61enme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax >KU3HH;

pacro3HaBaTh HeBepOalibHbIE CpEACTBA OOIIEHHUS, MOHUMATh 3HAYCHHUE
COIIMAIbHBIX 3HAKOB, PACMO3HABAaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluidl u
CMAT4YaTh KOH(QIUKTHI;

BIAJCTh  Pa3IUYHBIMM  ClocoO0amMu  OOIEHWUS W B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMST4aTh KOH(MIUKTHBIC CUTYAIINH;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCHOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAasl 1eSITeJIbHOCTD:

IIOHUMAaTh M MCIIOJB30BaTh MNPEUMYILIECTBA KOMAaHIHOM M WHIWBUIYaJbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHM C y4y€TOM OOILIuX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA;

IPUHUMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BBIBATH W
KOOPJIWHUPOBATh JIEUCTBUS IO HUX JOCTHXKECHUIO: COCTABJATH IJIAH JIEMCTBUM,



pacupenensaTb poid ¢ Y4ETOM MHEHHMM YYacTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOrO y4YaCTHHMKAa KOMaHIbI B
00U pe3yNbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE TPOCKTHI, OLIEHUBATh HJEUM C TO3MLIUU HOBHU3HHI,
OPUTUHAJIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETHYECKOE TOBEACHUE B Pa3IHMYHBIX
CUTYaIUAX, IPOSBISTH TBOPUECTBO U BOOOpAKEHUE, OBITH HHULIUATHBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIEC y‘leﬁﬂble HeﬁCTBHH

1) camoopranuzamnus:

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTEIbHON
NESATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 pEIICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM JIsi OIEHKH CUTyalluu, BbIOOpA
BEPHOT'O PELICHUS;

OLICHMBATh PUCKU ¥ CBOEBPEMEHHO NMPUHUMATD PEIICHUS IO UX CHUYKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPU AaHAINU3E pe3yJIbTaTOB
NEeATEIbHOCTH.

3) npuHATHS ce0s1 M IPYTrUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYrMX IMpU aHallU3€ pe3yJIbTaToB
NEeATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;



pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C IMO3UIIMU JPYTOro YeIoBeKa.
IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MH(GOPMATHKU YriyOJE€HHOro ypoBHs ¢ 10
Knacce oOydaromMMUCS  OyQyT  JOCTUTHYTBHI  CJEAYIOIIHME  IPEeIMETHbIE
pe3yabTaThl:

BJIAJICHUE MPEACTABICHUSIMU O POJM MHGOPMAIMM U CBSI3aHHBIX C HEH
MPOIIECCOB B TMPUPOJE, TEXHUKE W OOIIECTBE, MNOHATUAMHU «HHGOPMAIU,
«MH(POPMAIIMOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucTeMHbIN 3 PexT», «MHPOPMAIIMOHHAS CUCTEMAaY, «CUCTEMAa YIIPABICHUS;

BJIaJCHUE METOAaMH Toucka uHbopmanuu B cetu HHTepHEeT, yMeHue
KPUTHYECKU OIIEHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMNpPaBICHUS HWCIIOIB30BAHUSA, yMCHHUE
KJaccu(UIIMPOBaTh OCHOBHBIE 3a/Jlaud aHalU3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJaccuduxanus, KJIacTepHU3allus, aHaIu3 OTKJIOHEHUH), MOHUMATh
MOCJICIOBATEIHFHOCTD PEIICHHUS 3a7a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JaHHBIX, BU3YyaIU3allusl IaHHBIX, MHTEPIPETALNs Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHJCHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIaMUA TIPOTPAMMHOTO OOeCredYeHus: i pelIeHus YYeOHBIX 3a7ad  II0
BBIOpaHHOM CHeIuaIn3aIim;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3ANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
cereil, 00 OOWMX MNPUHIMUIIAX Pa3padOTKM U (YHKUIMOHUPOBAHUS HMHTEPHET-
MIPUIIOKEHNM;

MOHUMAaHUE Yrpo3 HMHQPOPMAIMOHHON O€30MaCHOCTH, HCMOJIb30BAHKE
METOJIOB W CpPEICTB MPOTUBOACUCTBHA OSTUM yIrpo3aMm, COONIOJICHHE Mep
0e30MacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PACIIPOCTPaHEHUE MePCOHATBHBIX
JIAHHBIX, COOJIFOICHUE TPEOOBAHUM TEXHUKH 0€30IIaCHOCTH M THTHEHBI IpH paboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHUS, TOHUMaHHE
MIPABOBBIX OCHOB HCIOJB30BaHUS KOMIBIOTEPHBIX MpoTrpaMM, 0a3 MaHHBIX U
pabotsl B cetu IHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIMIIOB JUCKPETU3AIMH Pa3IUIHBIX BHIOB
uHOpMaIuU, yMEHHUE ONpEenesiTh HMHPOPMAUOHHBIM OO0BEM TEKCTOBBIX,
rpaduuecKkux W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JUCKPETH3aIuH,



YMEHUE ONPEACNATh CPEIHIOI CKOPOCTh MEpelayd JaHHBIX, OLIEHHBATh
U3MEHEHHE BPEMEHHM TMepeAaud MpH HU3MEHEHUH WH(GOPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHHE HCIOJIb30BaTh MPU PEIICHUHU 3a/1a4 CBOWCTBA MO3ULIMOHHON 3alKCcu
YHCell, AITOPUTMA IIOCTPOEHUS 3alMCH YUCIIA B O3UIIMOHHONW CUCTEME CUMCIICHUS
C 33JaHHBIM OCHOBAHUEM M IOCTPOCHHUS YHUCIA MO CTPOKE, COAEpX AIICH 3amuch
3TOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJHATh apUPMETHUECKHUE OlepalMd B IO3ULHMOHHBIX CHUCTEMax
CUHCJICHMUS,;

YMEHHE BBINOJHATh MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIIOJIB3YS
3aKOHBI aiIreOpbl JIOTMKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOM HOPMAaJbHBIX (hOpMax MO 3aJaHHOM Talnmiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBAaHUS, COJEPIKALLIEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe 0a30BbIX aJITOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOMN
uH(popmanuu (3aruch YMceNl B MO3UIMOHHONW CHUCTEME CUMCICHUS, HAXOXKICHUE
BCEX MPOCTBIX YUCEN B 3aJJaHHOM JIMaIa3oHe, 00pab0TKa MHOTOPA3PSIAHBIX LETbIX
YKCell, aHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHHE OIpPENesaTh CI0KHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH JUJISl PELICHUS] OJHOM 3a1a4u;

BJIAQJICHUE YHUBEPCAJIbHBIM SA3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAHHBIX H
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIC  YIPABIIAIOIINE
KOHCTPYKIIMM, YMEHHUE OCYILIECTBISATh AaHAINW3 NPEIJIOKEHHOM MpPOTrpaMMBbI:
OTIPENENATh PE3yJbTaThl padOThl IPOrpaMMbl IIPU 3aJaHHBIX HCXOJHBIX JTaHHBIX,
ONPENENATh, NPU KaKWX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX
pE3yNbTAaTOB, BBISABIATH JAaHHbIE, KOTOPbIE MOTYT MPHUBECTH K OLIMOKE B padoTe
porpamMmsl, GOpMyIMPOBATh NPEIJIOKEHUS 110 YIYUIIEHUIO MPOTPAMMHOI0 KOJIa;

YMEHUE CO3/aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPALIMOHHBIE MAaTEPHAJIBI C UCIOJIB30BAHMEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHUE UCIOJIb30BATh AJIEKTPOHHBIE TAaOJUIIbI AJI aHANIKM3a, MPEACTaBICHUS
U 00pabOTKM  JaHHBIX  (BKJIIOYash  BBIUMUCIEHUE  CYMMBI,  CpPEIHEro
apudmeTnyeckoro, HauOOJNBIIEr0 W HAUMEHBILIETO 3HAYEHUH, pelIeCHHUEe
ypaBHEHUH, BHIOOp ONTHUMAJIBHOIO pPELIEHUs, MOAOOp JMHUM TPEHJA, pEelICeHHE
3a/1a4 NPOTHO3UPOBAHUSA).



B mpomecce uzyuenus kypca uHpopMaTHKu yriayonéHHOro ypoBHs 6 11
Knacce oOyvaromMMucs OyAyT  JIOCTUTHYTBI — CIEAYIOUIME  IPEeIMETHBIC
pE3yIbTaTHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JOMMYCKAIOUIUE OJHO3HAYHOE
JEKOUpOBaHue cooOIeHuid (mpeduKCHbIe KOJbI), HCIOIb30BaTh MPOCTEHIINE
KOJIbI, KOTOPBIC MO3BOJISIIOT OOHAPYKUBATh W MCIPABIIATH ONIMOKU MPHU TMepeaade
JAHHBIX, CTPOUTH KOJ, 00ECTICUMBAIONINI HAWNMEHBIITYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUsS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMITBI
paboThI MPOCTHIX AJTOPUTMOB CHKATUSI TAHHBIX;

YMEHHUE pelllaTh alrOpUTMHUYECKHUE 3a7aud, CBA3aHHBIE C aHAIM30M rpadoB
(3amauM  TIOCTPOCHHUS ONTHUMAJIBHOTO TIyTH MEXAy BepmuHamMu rpada,
OTpENCICHUS] ~ KOJWMYECTBA  PA3NUYHBIX  IMyTeH  MEXAy  BEPIIMHAMH
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBhS MPU
aHaIM3€ W TIOCTPOCHUU KOJOB W Ui TMPEACTABICHUS apUPMETUUECKUX
BBIPOKCHHM, TIPH PEIICHUH 33]1a4 IOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJTOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHITITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaJU30BbIBATH B BHJE IporpaMm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIOJIb30BaTh B IMporpamMMax JIaHHbIE Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSATH IPH
pEIICHNUH 3371a4 CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBAPH, CTEKH, OYEPEIN, IEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAlMM CO CTPYKTYpaMH JaHHBIX, MPUMEHSTh
CTaH/JapTHbIE U COOCTBEHHbBIE MOAMPOTPAMMBI JJIsi 0OpaOOTKHU YUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMPHU pa3pabOTKe MporpaMMm OHOTUOTEKU
MOAMPOTPaMM, 3HaTh (DYHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEJICTB Cpeiibl pa3pabOTKH, yMEHUE UCTIOIB30BaTh CPEICTBA OTIAIKHU MPOrpaMM B
cpelie MporpaMMUPOBAHUS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;

BJIAJICHUE OCHOBHBIMH CBEJCHUSMH O 0a3ax mJaHHBIX, HX CTPYKTYpE,
CpEeACTBax CO37aHusi WU pabOThl C HUMH, yYMEHHUE MHCMOJIb30BaTh TaOJUYHBIE
(pensaiuonHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAHHBIX, BHITTOIHAThH
COPTUPOBKY U TIOMCK 3amucei B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIILIOTEPHO-MATEMaTHICCKUE MOJICIH JIUTS aHaIn3a
OOBEKTOB M TMPOIECCOB: (HOPMYJIHPOBATh I1I€JIb MOJCIUPOBAHUS, BBIMOJHSIThH
aHaIM3 PE3yJIbTaTOB, TIOJYYEHHBIX B XOAE€ MOJICTUPOBAHMS, OIICHUBATh
COOTBETCTBHE MOJIEIN MOJCTUPYEMOMY OOBEKTY WIIM TPOIIECCY, MPEACTABISTH
PE3yNBTAaThl MOJICIMPOBAHUS B HATJISIIHOM BUJIE;



YMEHUE OpPraHU30BbIBATH JIMYHOE WH(GOPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB IU(GPOBBIX TEXHOJOTHUM, TMOHUMAHUE
BO3MOXKHOCTEH TMHQPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, ITU(POBBIX
00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHNE OCHOBHBIX IMPHUHIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HMHTEIUIEKTa B PA3IUYHBIX 00JIACTAX,
HAJIMYME TIPENCTABICHUNA O Kpyre periaeMbIX 3a7ad MAaIIMHHOTO OOyYeHUS
(pacnio3HaBaHMs, KIACCU(PHUKAIIMU U MPOTHO3UPOBAHUS) HAJIMYWE MPEACTABICHUM
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUHA B Pa3IAYHBIX
npodecCHOHANIBHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nea 1. udgpoBasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
’ 00paboTKU JaHHBIX
1.2 [IporpammHoe obecrieueHre
1.3 KomnberotepHsie 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 Komnerotepnas apupmernka 7 1
Hroro no paszneny 40
Pa3nes 3. AnropuT™Mbl M NpOorpaMMHupoOBaHue
3.1 BBeneHue B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
33 YucneHHble METOBI 3
34 AAropuTMbl 00pabOTKH CUMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopmMaumoHHbIe TEXHOJIOTHH
4.1 O0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB 1 TeM nupposbie
Ne n/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Hudopmanus u nHPOpMaIOHHBIE
1.1 Popuai Popua 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Wroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOorpaMMHupoOBaHue
2.1 DJIEMEHTHI TEOPUHU AJTOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
MpOrpaMMHUPOBaHUS
Hroro no paszneny 50
Pa3nen 3. UndopmanmoHHbie TEXHOJIOTUHN
31 KoMmnproTepHO-MaTeEMaTHUECKOE g )
) MOJIEJTMPOBAaHUE
3.2 Bba3sl nanHbBIX 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




IPOBEPSIEMBIE HA EI'D 11O UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

1.2

1.3

1.4

1.5

1.6

1.7

[TonrMaHue OCHOBHBIX HPUHLHUIIOB YCTPOWCTBa M (YHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TECHJIEHIUI
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA, BIAJICHUE HAaBBIKAMH PAOOTHI C
ONEPALIMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIaMH MPOrPAMMHOTO
oOecrieueHus AN peuieHus  yuyeOHBIX 3aJad 1[0  BBHIOpaHHOM

crenualIn3anuu

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IIpUHOUIIaAX OpraHu3alvi U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTen

[ToHMaHKe OCHOBHBIX IPHHIMIIOB JUCKPETU3AlMH Pa3JIUYHBIX BHIOB
uHpopmaruu

[Tonrmanue 0a30BBIX AITOPUTMOB OOpPAOOTKH YHMCIOBOM M TEKCTOBOM
uHpopManuu (3aMCh 4YHWCENT B IO3UIUOHHOW CHCTEME CUHUCIICHHS,
JIEITMMOCTb IIEIBIX YHCEN; HAXO0XKICHUE BCEX MPOCTBIX YHCET B 3aJJaHHOM
nuana3oHe; o00pa0oTka MHOTOPA3pPSIHBIX IENbIX YHCeN; aHaIH3

CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB IMOUCKA U COPTUPOBKHU
3HaHue (YHKIIMOHATIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPEJICTB
cpensl pa3paboTKu

BnageHue OCHOBHBIMH CBEICHHUSAMU O 0a3ax HaHHBIX, UX CTPYKTYpeE,

CpencTBax CO3/IaHus U pabOTHI C HUMHU

ITonnManue BO3MOXKHOCTEH U OFpaHI/ILIeHI/Iﬁ TEXHOJIOTUH HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCT5[X; HaJIM4YHue HpeI[CTaBHeHI/Iﬁ 00
HUCIIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Ppa3siIMIHbIX

npodeccHOHATBHBIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
[IPEACTABJICHUE 3aJJaHHOI0 HATYpPaJbHOI'O YKCIIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATh IpPeoOpa3oBaHMsl JIOTMUECKUX BbIPAKEHUH,
HCIOJIBb3YSl 3aKOHBI anreOpbl JIOTHKH; ONpPEAeNiaTh KpaT4allIuil myTh BO
B3BEIICHHOM TIpade M KOJIMYECTBO MyTell MexJIy BeplIIMHAMU

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba

Ymemo




2.1

22

2.3

24

2.5

YMeHHE HCIOIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUYECKUE MOJEIN IS
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH II€TTb MOJCIUPOBAHMS,
BBIIIOJIHATh aHAJIU3 PE3yJbTaTOB, MOJYYCHHBIX B XOJ€ MOJECIMPOBAHMS;
OLICHUBATh a/IeKBATHOCTb MOJIEJIM  MOJEIMPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMeHne KiIacCUUIMPOBATH OCHOBHBIC 3a/laud  aHajlu3a JIaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3alus, aHamm3
OTKJIOHEHUI); TIOHUMATh IOCIIEAOBATEIPHOCTh PELICHHUS 33Jay aHaln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KaueCTBa JaHHBIX,
BBIOOp ¥ (WIM) TIOCTPOCHHE MOJACIH, TNpeoOpa3oBaHUE JTAHHBIX,

BU3yaJIn3allud JaHHBIX, HHTCPHPCTAlIUA PC3YJILTATOB

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUUeCcCKuX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX [TapaMeTpax AUCKPETU3alun. Y MEHHE
OIPENENATh CPEOHIO CKOPOCTb IIE€pPeladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU IepeJauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTPOUTb KO/, 066CH6‘{I/IBaIOH_II/II‘/‘I HAaMMCHBIIYIO BO3MOKHYIO

CPEIHIO0 JUIMHY COOOILEHUS IPY U3BECTHOM YaCTOTE CUMBOJIOB

YMeHue ucnosib30BaTh IMPU PELNIEHUHM 3a7ad CBOMCTBA IMO3MLIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3aIlUCH YWCJA B MO3ULIHOHHOU
CHUCTEME CUMCJICHUS C 3aJaHHbIM OCHOBaHUEM M TOCTPOEHUS yuCaa IO
CTPOKE, COZEpKalllel 3aluch 3TOTO0 4YHUCia B MO3ULMOHHOW CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC onepanyru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMaJIbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTMHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTU  BBICKA3bIBAHMUS,

COACPKAIICTO IEPECMECHHBIC,; PCHIATHL HECIIOXKHBIC JIOTUYCCKUC YPABHCHUS

YMeHue pemaTh alrOpuTMUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aa4yu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX IMyTEH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JACPEBbs MPU aHAIN3E U MMOCTPOCHUN KOJOB U JIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3aJdav
IOoOUCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJaHHOMY

IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YMmenne AHAJIIM3UPOBATh aJITOPUTMBI C  HCIIOJIB30BAHUEM Ta6HI/IH



TPACCUPOBKU; OIPCACIIATH 0e3 UCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAaThbI
BBITIOJIHCHHA HCCJIOXKXHBIX IMPOrpaMM, BKIHOYAKOIMIUX NUKJIIbI, BETBIICHUA U

MMOAIIPOIrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

2.11

YMeHue ompenenirth CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
IrOPUTMOB (CYMMHpOBAHHUE 3JIEMEHTOB MacCHBa, COPTHPOBKA MAacCHBa,
nepeOopHbIe AIrOPUTMBI, JABOUYHBIA MOWUCK) U TMPUBOAUTH HPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU I pCIICHUSA OI[HOﬁ 3aga4u

BJIaIIeHI/Ie YHI/IBepca.HBHbIM A3BIKOM HpOFpaMMI/IpOBaHI/IH BBICOKOT'O
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BbIX
TUIAX JAHHBIX M CTPYKTypax IaHHBIX; YMEHHE HMCIIOJIb30BaTh OCHOBHBIC
VIOPaBISAIONME  KOHCTPYKIMH;  YMEHHE  OCYIISCTBJISATH  aHAIU3
NPEUIOKEHHOW ~ MPOTpaMMBl:  ONPENENATh  pe3yabTaThl  PabOTHI
HpOFpaMMI)I HpI/I 3aJaHHbIX HCXOJHbIX AAaHHBIX, OHpGI[CJI?ITI), HpI/I KaKHux
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBIISATh JIAHHBIC, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKE B padoTe
MIpOrpaMMBI; dopMynupoBaTh  NPEUIOKEHUS O  YIYYILIEHHUIO

IIPOrPaMMHOT0 KO/1a

2.12

YMeHne pealn3oBBIBATH Ha BBIOPAHHOM JUIS  HM3Yy4YCHHS  SI3bIKE
nporpaMmupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAaOOTKH YMCEIl, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
U MacCHUBOB: IIPEJICTaBIEHUME YHMCJIa B BUJEe Habopa MPOCTHIX
COMHOXMHTENEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) HUpPHI
HATypaJIbHOTO YKCia, 3alIMCAHHOTO B CUCTEME CUUCIIEHUS C OCHOBaHHUEM,
He npeBblmaonmM 10; BbluuCiIeHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCuBa WJIM YHMCJIOBOM IOCIEA0BAaTEIbHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEr0  apu(PMETHYECKOr0, MHHHMAIBHOTO |
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHMIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; yMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpaHWYCHUH Ha JHMAara3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHATH MPU
pELICHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKH, O4Yepeu,
JIepeBbsl); MPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOANPOTPAMMBI JUIS
00pabOTKH YHCIIOBBIX JTAHHBIX W CUMBOJBHBIX CTPOK; HCIOJH30BATH IMPH
pa3zpaboTKe mporpaMM OMOTMOTEKH MOAMPOTrpaMM; YMEHHE HCTIOIb30BaTh

CPEJICTBA OTJIAJKH IPOrPaMM B CPEZI€ IPOrPaMMHUPOBAHHUS

2.13

YMmenune HCIIOJIBb30BaTh OJICKTPOHHBIC Ta6J'II/II_[H JIIA aHaJIm3a,
MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIOLIEUI BLI60p OIITUMAJIBHOTO

peuicHus, HOI[60p JIMHUW TpCHA4, PCHICHUC 3adad HpOFH03I/IpOBaHI/I}I);




YMEHHUE UCMOIb30BaTh TaOMUYHbIC (PENAIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMbI

2.14

YMeHne OpraHu30BBIBaTh JINYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCTOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(PPOBBIX  TEXHOJOTHIA;
IIOHUMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYIAapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTEebHBIX CEPBUCOB




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA
EI'S 1O UHO®OPMATUKE

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

udposast rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUN PA3BUTUS KOMITBIOTEPHBIX TEXHOJIOTUH.
[TapannensHble BeIUUCIEHUS. MHOTOIPOIIECCOPHBIE CUCTEMBI.

PacnpenenéHHHe BBIYMCIINTCIBHBIC CUCTCMBI U 06pa60TKa OOJIBIINX JaHHBbIX

1.2

1.3

[IpuHUUITBI TOCTPOEHUS U aNMapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
Cerebie mporokoisibl. Cerb WMHTepHer. Anpecauus B cetu HHTepHer.
[Iporokonsl creka TCP/IP. Cucrema nomeHHbix uméH. Pazaenenue IP-cetu

Ha 11oACCTHU ¢ IOMOIIBIO MAaCOK HOHCGTeﬁ

QaiinoBas cucrema. [louck B ¢aitnoBoii cucteme. IlpuHIUIIBI pa3melieHUs U

nMeHoBaHus (DaliyoB B JoiroBpeMeHHOW namsaTu. 11[aGnoHbl 1 onucaHus

rpymi ¢aitnos

1.4

CKOpOCTI) nepcaayn JaHHBIX. 3aBUCHMOCTD BpEMCHH 1HCpeaadyu OT

MH(POPMAIIMOHHOTO 00BEMA JAaHHBIX U XapaKTEPUCTHK KaHAJIa CBSI3U

1.5

udppoBanne naHHBIX. CHMMETPUYHBIE M HECHMMETPUYHBIE IH(PHI.
[udper npocroit 3amensl. Ulugp Lleszaps. Ulupp Buxenepa. Anroputm
mdpoBanus RSA

1.6

2.1

2.2

KO,I[LI, IIO3BOJJIAOIIUC O6H3py>KI/IBaTB H HUCIIPABJIATH OIJ_II/I6KI/I, BO3HHUKAIONIMUEC
npu nepeaavdc  JaHHBIX. PaccTtosaue X3MMHUHTA. KOI[I/IpOBaHI/Ie C

noBTroperrem 6utos. Koasr Xommunara
Teopernueckrne 0CHOBbI UH(POPMATUKHI

JIBonuHoe KogupoBaHuWE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOILEHUH, 3alMMCAHHBIX C TIOMOIIBIO HEPaAaBHOMEPHBIX
konoB. YcnoBue ®ano. IlocTpoeHne OAHO3HAYHO AECKOIUPYEMBIX KOIOB C

IOMOIIBIO ACPECBA

Teopernueckne MOAXOJBl K OILIEHKE KOJMUYECTBA HHQpOpMaIuu. EXuHUIEI
u3MepeHus: KonudecTtBa HHPopMmaruu. AnQaBUTHBIA MOAXOA K OIECHKE
KonmyecTBa WH(poOpMmaruu. 3akoH ajauTHBHOCTH HHPopmamnuu. Ddopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna lllennona

2.3

Cucremsl cuncnenus. Pa3BépHyras 3amuch LEIBIX W JPOOHBIX YHCENT B
MO3UIIMOHHOM cucTeMe cumciieHns. CBOMCTBA ITO3HIIMOHHOM 3alMCH YHCla:
KOJMYECTBO HHU(p B 3alKCH, MPU3HAK JEIUMOCTH YHCIa Ha OCHOBaHUE

CUCTCMBI CUYMCIICHUA. AJ'IFOpI/ITM nepeBoJia M0ejaoro 4uciia wus3 P-uunoit




CUCTEMBI CUHUCIIEHUS B JECATUYHYIO0. AJITOPUTM IEpeBOAa KOHEUHOU P-nuHoMi
IpoOu B JECATUYHYIO. AJTOPUTM IE€peBOja IEJIOT0 YUCiIa U3 JACCITHYHOU
cucteMbl curciienns B P-uunyto. [lepeBoa koHeUHOH necaTHYHOM Apoou B P-
nyHyto. JlBomyHasi, BOCbMEpUYHAs M MIECTHAALATEpPUYHAS CHUCTEMBI
CUHCIICHHS, CBSI3b MEXIy HHUMH. ApuPMETHYECKHE Omepanuud B

IIO3MIIMOHHBIX CUCTEMAX CUHCICHUA

24

TpOI/ILIHaSI YpaBHOBCUICHHAA CHUCTEMA CYHHUCIICHUA. I[BOI/I‘-IHO—[[GCSITI/I‘-IHEISI

CUCTEMA CUHUCIICHUA

2.5

2.6

2.7

2.8

29

2.10

KomupoBanue tekctoB. KomupoBka ASCIL. OpgHoOaliTHBIE KOAMPOBKH.
Cranmapt UNICODE. Konuposka UTF-8. Onpenenenue nHbOpMaImOHHOTO

00bEMa TEKCTOBBIX COOOLLIEHUN

KomupoBanue  uzobpaxenuit. OueHka  HHPOPMALMOHHOTO  00BEMaA
rpadUyecKuX AAHHBIX MPHU 3aJl@aHHBIX pa3pelleHUuU U IIIyOuHEe KOAUpPOBaHUS
useta. L[BetoBbie Mmonmenu. KonupoBanue 3Byka. OueHka HHPOPMALMOHHOTO
00bEMa 3BYKOBBIX JAHHBIX MpPHU 33JaHHBIX 4YacTOTE€ JUCKPETU3ALUU U

PaspAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. I[loHstue BbIcKa3biBaHUsS. BbIcka3bpiBaTenbHbIE (OPMBI
(npenukatel). KBaHTOpHI CyI11€CTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmunpl UCTUHHOCTU. JlorMueckue BBIPAKEHUS.
Jlormueckue TOXkzAecTBa. Jlormueckue omnepanMM M ONEpalUd  HaJ
MHO>KECTBaMHU.

3akoHbl anreOpbl JOTMKU. OKBHUBAJIEHTHBIE NpeoOpa3oBaHUs JIOTHYECKHX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckue ¢GyHKIMU. 3aBUCUMOCTh KOJHMUYECTBA BO3MOXHBIX JIOTHYECKHUX
(GyHKIMH OT KOJTMYECTBa apryMEHTOB.

Kanonunueckue Gpopmbl TOrMuecKUX BbIpaKEHUN

COBepH_IeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue UCTUHHOCTHU

Jlornueckne »dI€MEHTBI B cocTaBe KoMmmbioTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. Iloctpoenne cxem Ha JIOTMYECKUX 3JIEMEHTaX
10 33JaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3aIUCh JIOTMYECKOIO BBIPAKEHUS

110 JJOTUYECKON CXEME

Mognenn u mopenuposanue. Llenu mopenupoBaHus. AJNEKBaTHOCTb MOAEIU
MOJIeIUpyeMOMYy O00BeKTy uiu mpoueccy. dopmanusanus HpUKIaTHBIX
3ajau.

[IpencraBienue pe3yinbTaTOB MOJEIUMPOBAHUS B BUAE, YIAOOHOM s

BOCIIpHUATUSA YCIIOBCKOM. Fpa(bnqecxoe NpEACTABJICHUC JaHHBIX (CXGMLI,



TaOIHIIbI, TPadUKH).

2.11

[IpeacraBinenue HenpIX 4YKMcCeNl B MaMsITH KommbioTepa. OrpaHUYEHHOCTD
JlMana3oHa 4ucell MpU OTPpaHUYCHHMHM KoJMuyecTBa pa3psanos. llepenonnenue
pa3psAIHON CeTKW. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBINA JOTOJHUTEIBHBIN KOJI OTPULIATEIIbHBIX YHCET.

[ToGuToBBIE JOTHUecKue onepanuu. Jlormueckuit, apudmernueckuii u
nuknudeckuii capuru. lludpoBanue ¢ momompi0 TOOUTOBOW oOmepanuu

«uckirouaroniee NJIN»»

2.12

HpeHCTaBJ'IeHI/IC BCIICCTBCHHBIX YHUCCII B IIaMATH KOMIIBIOTEPA. 3Haqa1ua51
4acTb W IIOpsAAOK dYHCIIA. Z[I/Iar[a?)OH 3HAYCHUH BCIICCTBCHHBIX YHCCII.
HpOGJIeMBI XpaHCHUA BCUICCTBCHHBIX YHUCCII, CBA3AHHBIC C OTpPaHUYCHHEM
KOJIMYCCTBA pa3psAa0B. Brimonmaenue onepauplﬁ C BCIICCTBCHHBIMHU 4HUCJIaMU,

HaKOILIEHHE OLIMOOK IIPpHU BBIYHUCIICHUAX

2.13

I'padsr. OcHoBHbIe TIOHATHS. Bunel rpados. Onucanne rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTH. Perienue
ANTOPUTMUYECKUX 3334, CBS3aHHBIX C aHauM30M TIpadoB (IOCTpOEHHE
ONTUMAJILHOTO IYTH MEXAY BepmuHamu rpada, ompenerneHue KOIUYecTBa

Pa3IIMIHBIX HyTGfI MCXKAY BCpIIMHAMU OPUCHTUPOBAHHOT'O ALIMKIIMYCCKOI'O

rpada)

2.14

HepeBbs. bunapnoe nepeBo. [epeBbst mowmcka. CrocoOsl 00xoja aepesa.
[IpencraBiennie  apudMeTHUYECKMX  BBIpaXEHHH B  BHIE  Jepesa.
Hcnonb3oBanue rpagoB U I€peBLEB MPU ONMHUCAHUU OOBEKTOB U IMPOILIECCOB

OKPYKaIOIIero MUpa

2.15

JlMcKpeTHblE UTphbl ABYX WIPOKOB C MoJgHOW HHGpopmanueil. Iloctpoenue
nepeBa mnepebopa BapHaHTOB, OINKUCAHUE CTPAaTerMu WIPhl B TaOJIWYHOMN

(bopMe. BLII/II‘pLIIJ_IHI)Ie W NPOUTPBIINIHBIC ITO3UILIUH. BLII/Il"pLIIJ_IHHe CTpaTerun

2.16

CpencTtBa HMCKYCCTBEHHOTO  WHTEIUIeKTa. WaeHTudukamuss ©W  MOHUCK
M300paKeHui, pacro3HaBaHUe JIULL. Hcnonb3oBanue METOJIOB
UCKYCCTBEHHOIO HHTEIUIeKTa B oOydaromux cucremax. lcnonszoBanue
METOJIOB HCKYCCTBEHHOTO HHTEJJIEKTa B poOOTOTeXHUKE. MHTEepHEeT Bemiei.

Heiiponnsie cetn

ANTOpUTMBI M IPOIPaMMHUPOBAHHE

3.1

@opManuzanuss  NOHATHS  anroputMa.  Mammuaa  TeropuHra — Kak

YHUBCPCAJIbHAA MOACIIb BBIYHCIICHUI

32

OreHka CIOXKHOCTH BbIYHCICHMNA. Bpemst paboTel U 00bEM HCHOIB3yeMOn
IaMATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JAaHHbIX. OrleHka

ACUMITOTHYECKOM CIIOKHOCTH AJITOPUTMOB. AJ'Il"OpI/ITMI)I MOJIWHOMHUAIBHOMN




cioxkHoctu. Ilepebopubie anroputmbl. [IpuMepbl pa3lIUYHBIX aITOPUTMOB

peICHUA OI[HOI71 3a1a4u, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOKHOCTH

33

34

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB pabOThl MPOCTEHIIMX AJITOPUTMOB
yIpaBJIEHUS UCTIOJHUTEIAIMU M BBIYMCIUTEIbHBIX alropuTMOB. Onpenenenne
UCXOJHBIX [aHHbBIX, IMpPU KOTOPBIX aJITOPUTM MOXKET JAaTh TpeOyeMblil

pe3yJsibrar

AnropuT™Mbl 00paOOTKU HATYpPAIbHBIX YHCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTeMax CYHCICHUS: pa3OMeHue 3alHuCy YUClia Ha OTACIbHBIC ITUQPEHI,
HaXO0XJCHHE CyMMbl U MpOU3BeACHUS LHU(Dp, HAXOXKIEHHUE MaKCHMaIbHOU
(MUHUMAIBLHOM ) IUQPBHI.

[IpencraBnenue uucna B BuJe HabOpa MPOCTHIX COMHOXKHUTENEH. AJITOpUTM
OBICTPOTO BO3BEACHHSI B CTENCHb. [IOMCK MPOCTHIX YHCEN B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»

3.5

MHOFOp&SprI{HHC OejabIC Yuciia, 3aga4u ,HHHHHOﬁ apI/I(bMCTI/IKI/I

3.6

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl 1aHHBIX:
L[EJIOYHCIICHHBIC, BEIECTBEHHbIC, CHMBOJIbHbBIC, JIOTMUeCKUEe. BeTBieHwus.
Cnoxusie ycnoBus. L{ukisl ¢ ycnoBuem. L{UKIIBI 110 IEpEeMEHHOM.

O06paboTka naHHBIX, XpaHAmuXcs B (aiinax. TekcToBble M IBOMYHBIE (haiiiibl.
daiinossie nepemeHHbIe ((haiinoBble ykazarenu). Urenue u3 (aiina. 3amnuce B
(arti.

Pazbuenue 3amaun Ha moa3anadu. [lognporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonb30BaHne cTaHIapTHON OMOIMOTEKH S3bIKa IPOIPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBnble npouenypsl U pyHkuuu. VMcnonb3zoBanue cTeka Juist

opranm3anvi pCKypCHBHBIX BBI3OBOB

3.8

3.9

Uucnennsle MeTosibl. TouHOe U MpUOIMKEHHOE pelieHus 3aaaun. YucneHHoe
peleHre ypaBHEHHI ¢ MOMOIMIBIO 1Moa00pa mapaMerpa. YnucieHHbIe METOIbI
pelieHusl ypaBHEHUH: MeToJ] mepedopa, MEeTOJl IOJIOBHHHOIO JEJCHHUS.
[TpubnnxEHHOE BHIYMCIIEHUE JUIMH KPUBBIX. Boruncnenue miomaneit puryp c
MOMOIIBI0  YHCIEHHBIX METOAOB (METOA  MPSIMOYTOJHHHUKOB, METOJ
Tpanenuii). [louck mMakcumyma (MUHUMyMa) (YHKLIMU OJHOW INEepeMeHHOMH

METOJAOM ITOJIOBUHHOTI'O JCJIICHUA

OOpaboTka CHUMBOJBHBIX  JaHHBIX. BcTpoeHHBIe  (QYHKUIHMH  SI3bIKA
IPOrpaMMUPOBAaHUS ANl  OOpPaOOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSBICHUIM CHMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha cjoBa IO MNPOOETbHBIM CHMBOJIAM, IOMCK
MOJCTPOKM BHYTPU JAaHHOW CTPOKHM, 3aME€Ha HalJEHHOW IIOJCTPOKH Ha

Ipyryio cTpoky. ['eHepanus Bcex CIOB B HEKOTOpOM  andaBure,




YIOBJICTBOPSIIOIIMX 33JaHHBIM orpaHuyeHusM. IIpeoOpasoBanue uncia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel ¥ TOCIEAOBATEIHHOCTH 4HCEN. BbrumciieHne 0000mEHHBIX
XapaKTePUCTUK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM IMOCIEIOBATEIHLHOCTH
(CyMMBI, MpOU3BEACHUS, CPEIHEro apu(pMETHUYECKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO). JIMHEWHBIN MOUCK 3aJJaHHOTO 3HAYEHUSI B MACCHBE.
AJropuT™MbI paboThl C 3JIEMEHTAMH MAacCHBa C OAHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpOBKa OJIHOMEPHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BcTaBKkamu). COpTUPOBKA
cnusinueM. beictpas coptupoBka mMaccua (anroputm QuickSort). JIBonunbIit

IIOUCK B OTCOPTUPOBAHHOM MACCUBEC

3.11

JIByMepHBIE MAacCHUBBI (MaTpUIlbl). AJTOPUTMBI OOPAOOTKU JBYMEPHBIX
MacCHBOB: 3allOJJHCHHE JBYMEPHOTO YHCIOBOTO MacCHMBa II0 3aJaHHBIM
MpaBUJIaM, MTOKMCK JIEMEHTA B IBYMEPHOM MacCHBE, BEIUMCIICHUE MAKCHMyMa
(MMHMMYMa) U CyMMBI 2JIEMEHTOB JIBYMEPHOI'O MacCUBa, IEPECTAaHOBKA CTPOK

n CTOJ'I6I_[OB ABYMCPHOT'O MaCCHUBa

3.12

CrnoBapu  (acCOIMAaTHBHBIE MACCUBBI, OTOOpaxeHws). Xd3MI-TaOIHUIIBL.

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIOBapd AJIA 3aJlaHHOI'0 TCKCTa

3.13

3.14

Crexku. AHanu3 MNPaBUIBLHOCTH CKOOOYHOTO BhIpaxKeHHs. Boruncnenue
apu(pMeTUYECKOro BhIpaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonb3oBanne ouepeu A BpEMEHHOTO XpaHEHUs TaHHbIX

AnroputMmbl Ha Tpadax. IlocTpoeHne MUHMMAIBbHOIO OCTOBHOIO JiepeBa
B3BEIICHHOTO  CBSI3HOTO  HEOpHEeHTHpoBaHHOro rpada. KommyecTtBo
pPa3IMYHBIX IyTeW MEXKIy BEPIIMHAMH OPHEHTHPOBAHHOI'O ALMKIAYECKOIO

rpada. Anroput™m JleHKcTpbl

3.15

JepeBps. Peanuzanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. /[BomdHBIE
(Ounaphsbie) nepeBbs. [locTpoenue aepeBa /Ui 33JaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHble anroputMbel oOxona jaepeBa. lcmonb3oBaHue

CTeKa M ouYepenu Uit 00Xo/ia qepena

3.16

3.17

JluHaMuueckoe MporpaMMHUpOBaHME KaK METOJl pelIeHHs] 3aJad ¢
COXpPAaHEHHEM TNPOMEXKYTOUHBIX pE3yJbTaTOB. 3aJauyM, pelaeMble C
MIOMOUIBI0 AMHAMHUYECKOTO MPOTrPaMMHPOBAHUS: BBIUYUCIEHUE PEKYPCUBHBIX
GyHKIMH, MTOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4H ONITUMHU3AIIH

ITonatue 06 00BEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMUpOBaHUN. OOBEKTHl U

kimaccel. CBoiicTBAa M MeTOAbl O00BEKTOB. (OOBEKTHO-OPUEHTHUPOBAHHBIN

aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO




nonaxoaa. MHkancynsus, Haciea0BaHue, MOITUMOPPHU3M

WudopmanroHHbIe TEXHOIOTHH

4.1

4.2

4.3

4.4

Ananu3 naHHbIX. OCHOBHBIE 3aJaud aHalW3a JAaHHBIX: MPOTHO3HPOBAHUE,
KkiaccuduKkanus, KiacTepusalus, aHaiu3 oTkiIoHeHuid. [locnenoBaTenbHOCTh
pellleHrs 3ajJad aHaliu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U
OLICHKa KayecTBa JIaHHBIX, BbIOOp MW (WINM) NOCTPOCHHE MOJEIH,
npeoOpa3oBaHuWe  JaHHBIX, BH3YyaIM3alWs  JAHHBIX, HMHTEPIIPETAIUSI
pesynbratoB. [Iporpammusie cpeactBa u MHTepHET-cepBUCH A1 00paboTKU
U TIpeJCcTaBleHus JaHHbIX. bosbiive qanupie. MammHHoe o0yueHue

AHanu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TAaONWL. BeuucieHne cymwmsl,
cpenHero apu(MEeTHUeCKoro, HauOoJIbIIero (HAaUMEHBIIEro) 3HAYCHUS
nuarnazoHa. Beramcnenune xo3dduumenta Koppemsiuuy AByX pSIOB TaHHBIX.
[Toctpoenue cTonOyUaThIX, JIMHEHYATHIX U KPYroBbIX auarpamm. [loctpoenue
rpadukoB  ¢yaknuid. [logbop JmHMM  TpeHAa, pemIeHWE  3aaad
MIPOrHO3UpOBaHus. Penienue 3a1a4 ONTUMHU3AINUY C TTOMOIIBIO 3JIEKTPOHHBIX

TadJIUIL

I[I/ICerTI/ISaHI/IFI npu MareéMaTu4€CKOM MOACIUPOBAHUN HCIIPECPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IG JABUMOXKCHU . MO,I[CJ'II/IpOBaHI/Ie OMOIOTHYECKUX
cucteM. Maremaruueckue MOACIM B OKOHOMHKCE. BrranciaurenbHbIe
OKCIICPUMCHTBI C MOJACIIAIMU. O6pa60TKa PE3YJIbTATOB SKCIICPUMCHTA. MCTO,Z[
HaMMCHBIINX KBaJApaTOB. OHGHKa YHUCIOBBIX INAapaMETPOB MOACIIHNPYCMBIX
00OBEKTOB U IMponeccoB. BoccraHoBineHne 3aBUCHMOCTEM IO pe3yibTaTaM

JKCIIEPUMEHTA

BepositHocTtHRle  Momenu.  Mertonsr Monte-Kapio.  MiMutannoHHoe

MOZJCIINPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I}I

4.5

Tabnuunbie (pensiuoHHbIE) 0a3bl JNaHHBIX. Tabnuia — TMpeJCcTaBlICHUE
cBefeHnii 00 oqHOTHIHEBIX 00bekTaX. [lone, 3anuck. Kmrou tabmuimel. Pabora
C roTOBOH 0a30l AaHHBIX. 3anoiHeHue 0a3bl JaHHbIX. [loKCcK, cOpTHPOBKA U
bunbTpanus JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochl C
napamerpamu. BerauciisseMble oIS B 3apocax.

MHuorotabiauunble 0a3bl JaHHBIX. THITBI CBsA3el Mexay Tabnuiamu. BHemHui
ko4, [lemocTHOCTh 0a3bl MaHHBIX. 3ampockl K MHOTOTAOIMYHBIM 0Oa3zam

JaHHBIX

4.6

TekcroBeii mponeccop. CpeacrBa NOMCKa M aBTO3aMEHbI B TEKCTOBOM

nporeccope. CTpyKTypHpOBaHHBIE TEKCTOBbIE JOKYMEHTHL. (CHOCKH,



ornaBienue. IlpaBuna UOUTUPOBAaHHMS  MCTOYHHUKOB U O(POPMIICHHS

OoubmorpaguIecKux CChIIIOK
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