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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uaGopmaruke (yriayonE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero o6Opa3oBaHus pazpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaMm
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(poOpMaTHKe AaéT TMpEeACTaBICHHE O LeJsIX, OoOIel
CTpaTeruu OOYYEHHs, BOCIHUTAHHUS M Pa3BUTUS OOYYAIONIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBaHUE IO pa3jeiaM U TeMaM Kypca, ONpeeisseT pacipeieleHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JOTMKM Yy4eOHOTO Tpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCyJlapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHeM oO1ieM 00pa30BaHUM OTPAXKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 005IacTM  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
NESITEIIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKU U UH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TNpPUMEHEHUs  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsx. OHM BKIIOYAIOT B ce04:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYEHUIO SIBJICHUM, XapaKkTEepPHBIX JJIs U3y4aeMoil peIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HHCTPYMEHTapusi JaHHOMU
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpHUH), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JacTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIIICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMU OeCHpOBOAHOM CBSI3U, POOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecCIeueHUe
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
nHdopmatuku B 10—11 kiaccax 10mKHO 00ECIIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HWHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

cOpMHPOBAHHOCTh YMEHHUM pa3iauyarh (HakThl U OLEHKH, CpPAaBHUBATh
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHMMAaHHE COLUAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U TUYECKUX ACTICKTOB MH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM MESITeIbHOCTH, MOTHUBAIMKM OOYYaloOIUXCs K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeametra «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTrUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB ONMEPALMOHHON CUCTEMBI, padoTe B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAaeT B ce0s
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB pEaIU3allMU MPOrpaMM Ha S3bIKaxX MPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPaMMHBIX MTPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajlayax aHajiu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX U JJICKTPOHHBIX TAOJIUIl JJISI pPEUICHUS
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeamera «Hbopmatrka
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO0 TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCHI.

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYyONEHHBIH YPOBEHb W3YUYCHUS
uH(popMaTUKU 00ECIEeYUBAET: MOATOTOBKY O0OYyYarolMXcsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YacTHE B TMPOEKTHONM M WCCIENOBATEIHCKOW MESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJOTUH, MOATOTOBKY K YYAaCTHIO B OJIMMIINAAAX U ClIaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
POrpaMMBbl U MTOYPOYHOTO MJIAHUPOBAHUSI.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHGHOPMATHKU — 272
gaca: B 10 xiacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHusT TEXHUKM OE€30MACHOCTH M THUTHMEHBI TpU  paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OneparvBHasi, MOCTOSHHAs W JIOATOBpeMeHHas naMsiTh. OOMEH JaHHBIMU C
OMONIbI0 MIUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnipenenéHHbie BRIYUCIUTEIBHBIE CUCTEMBI M 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHUKALUSX. BcrpoenHnsblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedeHuss U uUx HaszHadeHue. OCOOCHHOCTH MPOrPAMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMHoe obOecrniedueHue. OmnepalOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsIuUs W JEUMHCTAULALUSA  IPOrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpuUHIMIB pa3MelleHus W UMEHOBaHUs (aijoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE HCIOIB30BaHNE MPOTPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
IIPOTpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYpPCOB.

[IpUHIMIIBI TOCTPOCHUS M anmnapaTHbIe KOMIIOHEHTHI KOMIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBanue. [lojlyyeHre AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKCHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonndopmaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JOKalus MOOWJIBHBIX TeJIe(POHOB, OIpeAeTeHUE 3arpyKeHHOCTU
aBTOMAarucTpaseil), ”HTEpHET-TOPToBIIsA, OPOHUPOBAHUE OMIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NIpaBWjia NOBEACHUs B KubOepmpocTpancTse. [Ipobiema MNOMIMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume npodsieMbl 3aliuThl
uHpopManuu u  uUH(popmanMoHHOW  Oe3omacHocTH. CpeacTBa  3alllUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMax. IIpaBoBoe obecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMAIBLHOW MHPOpPMAUK, XpaHSAIIEcs Ha MEPCOHATLHOM KOMIIBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue ngaHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIC HIMQPHI.
[udper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudpopmanus, nanHsle U 3HaHUA. VHQOpMalMOHHBIE NPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M AMCKpETHBIE BEIMYMHBI U curHaiel. HeoOxommmocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
YcnoBue @ano. IloctpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C ITOMOIIBIO
nepeBa. EnMHUIIBI U3MEpEeHHs KonuecTBa UHPopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LEIbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHusi. CBoiCTBa MO3MIIMOHHON 3alKCH YHKCHa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJa LEJIOr0 YucCia U3 JECATUYHOM CHCTEMBI CUUCIEHHS B P-
nuyHyro. [lepeBox koHewyHOU pgecaTUuHOW npobu B P-uunyro. J[BouuHas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAS CUCTEMbl CUMCIIEHUS, CBSI3b MEXAY HUMHU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIIEHHAS! CUCTEMAa CUUCIICHUS. JIBONYHO-IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3o6paxkenuii. Ouenka  uHDOpMAMOHHOTO  00BEMA
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MPU 33IaHHBIX YAaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpICcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxzaecTBa. JloKa3aTeabCTBO JIOTMYECKUX TOMKIECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opMbl  JIorMueckuxX  BblpakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBICE HOpPMaJbHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJJTaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3aMKCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KOMIbioTepa. OTrpaHUYeHHOCTh
JMana3oHa 4YHcel MpU OrpPaHUYEHHH KOJudecTBa pas3psiaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHN W
nukindeckuii  capurd. [lludpoBanme ¢ moMompr0 MOOMTOBOW — OmEparuu
«uckimoyaroniee NJIN».

[IpencraBneHne BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarias
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBS3aHHbIE C OIPAHMYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS] HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alropuTMmoB. OrnpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOrPaMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIIEHHbIE, BEIIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHQPHI,
HaxXOXXJIEHUE CYMMbl U TMPOM3BEIEHUS ULU(Dp, HAXOXKIECHUE MaKCHUMaIbHOU
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aiinax. TeKkcToBble U JBOUYHBIE (DAMITBI.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkunu. Mcnonb3oBaHue cTeKa sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOJMOTEKH s3bIKa MNPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
YucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepebopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOE BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOTO JIEJIEHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOHCK MOJCTPOKH
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl W MOCHEAOBATENIBHOCTH 4HCeNl. Bpruncienne 0000mEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHbIY MOKUCK 33JJaHHOTO 3HAYEHHS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbId TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIE MacCHUBBI (MATpUIlbl). AJNTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IMIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa C JIOKyMEHTaMH.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX mpoueccopax. O0ayHble CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TekcTa. TeXHHueckue cpeAcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
KJaccupuKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnepoBarenbHOCTD
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpencTBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M TIPENCTABJICHHS TaHHBIX. boibiue maHHbIe.
MamunHoe 00yuenue. aTemekTyanpHbIi aHAIU3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CyMMbl,
cpeaHero apuMeTHIeCKOro, HauOoJIbIIET0 (HAMMEHBIIIET0) 3HAUCHUS JIara3oHa.
Brruncnenne kodddummenta Koppessiuu ABYX psnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbIX jguarpamm. I[loctpoenue rpadukoB
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHWe ypaBHEHHMH C IOMOIIBI0 Tojabopa Tmapamerpa.
OntuMuzanus Kak NOMCK HAWJIy4IIero pelieHus B 3aJlaHHbIX ycloBUsaX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJ00aJbHBIA MHUHHUMYMBI IICJICBOM
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBHIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue MOAXOJbI K OILEHKE KoJaudyecTBa HH(popmanuu. 3akoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPHU TMepeaayde JaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenn n monenupoBanue. Llens MopennpoBanus. COOTBETCTBUE MOIEIU
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meiu MoaenupoBaHus. dDopmanusarus
MPUKIIAIHBIX 3a]1a4.

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

I'padpr. OcHoBHbIe moHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlMKJIMYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C MojHOW mHpopManuei. [Toctpoenune aepesa nepedopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacro3HaBaHue JIMLI. CamooOyuatoiuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEJUIEKTYyAJIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS  anropurma.  MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CI0XHOCTH BbhIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3yEMOU
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopublie anroputmsl. llpuMepsl pa3iaMyHBIX —AJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM JHAMA30HE C NOMOIIBIO aJrOpUTMa
«pemiero DparocheHar.

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

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

Creku. AHamu3 MPaBUIBHOCTH CKOOOYHOIO BBIpAKEHHs. Bbluncienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTHpoBaHHOro rpada. KomuuecTBo pazinyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbsi. I[locTpoeHue naepeBa Mg 3aJaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TIOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nonb3oBatens. Vcnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX — 3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBanus.  [lomarue o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyd MaTeMaTHUYECKOM MOJCIIMPOBAHUM  HEMPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucTteM. MaremaTudyecKMe  MOJEIM B JKOHOMHKE.  BbpluncnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuorotabiuunbie 0a3bpl JaHHBIX. TUMBl CBsI3eM Mexay TaOaulamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3amM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ MTOCTOMHCTBA U HeAOCTaTKU. OCHOBBHI SI3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi C WCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poTOanmapaToB MU MHUKPOCKONOB, BHUIEOKAMep, CKAaHEPOB U JIPYTUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — LIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaisbl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. dopmaTsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M  PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBnable TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJibTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIIECTBA, pACHIUPEHHE KU3HEHHOIO OMbITA U OMbITA JCSITEIILHOCTH B MPOIECCe
peanuzaluMyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMK TI0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaUYeHUs NH(POPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUU WH()OPMAITMOHHBIX TEXHOJIOTHI;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

uHTepec K cdepaM NpodecCHOHAIBHON JEeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWI0O W CaMOOOpa3OBaHHMIO Ha
NPOTSKCHUH BCEU KHU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakKTepa JKOJOTHYCCKUX MPOoOJIeM M IMyTeH HX
pelleHus, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTCH HMH(DOpPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, TOCTIXKECHUSM HAyYHO-TEXHHYCCKOTO IIporpecca H
OOIIIECTBEHHOMN MPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PEeCypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JESITeIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JISATEIBHOCTh MHINBUYaJIbLHO U B TPYIIIIE.

B mporecce JOCTHXKEHHS JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS MPOTPaAMMbI
no wuH(MOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  AMOITMOHATHHBIN
WHTEIIICKT, MPEANOIaraoiumi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMIOBEJCHHME, CIIOCOOHOCTh QJaNTHPOBAThCA K
HMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKEHUIO TSI U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MIPOSIBIIATH HHTEPEC U pa3periaTh KOHOIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LENN ACSATENBHOCTH, 3aJaBaTh IapaMETpbl M KPUTEpUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAUTh apTyMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBIISITH  IOWCK,  aHallu3, CUCTEMaTU3aluilo |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcOoOMIoJieHueM TpeOOBaHUM HSPrOHOMHUKU, TEXHUKH OE€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalnu,



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

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

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

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacrpenensaTh poJii ¢ y4€TOM MHEHMH YYaCTHHKOB, OOCYXIATh PE3yIbTaThI
COBMECTHOM padoThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIbl B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLlICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

Croco0OCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBI  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cucTeMHbIN 3P PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIaJCHUE METOJAaMH Toucka HuHbopMmanuu B cetu VHTepHET, yMeHwue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJaccu(UIMpOBaTh OCHOBHBIE 3aJaud aHaJM3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1ay aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allusl IaHHBIX, MHTEPIPETALNS PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMU
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTei, 00 OOImMUX MPUHIUIAX Pa3padOTKM U (YHKIUOHUPOBAHUS HMHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH U TUTHEHBI IIPU paboTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIUPPOBOTO OKPYKEHUS, IOHUMAHHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

NOHMMAHHUE OCHOBHBIX MPUHIMUIOB JUCKPETU3AIMM pPa3IMYHBIX BHUAOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpaUyecKux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3allUH,
YMEHUE OMNpEAENATh CPEAHIO CKOPOCTh IE€pPEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BPEMEHH TMepeAaud MpH H3MEHEHWH WH(GOPMAIMOHHOTO 00BbEMa
JAaHHBIX U XapaKTePUCTHUK KaHaya CBA3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHbIM OCHOBAHUEM M IOCTPOCHHUS YHUCIA MO CTPOKE, COAEpX AIIeH 3amuch
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YKCell, aHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB IOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, TBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIQ/ICHUE YHUBEPCAIbHBIM S3BIKOM MPOTPAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBbIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOLINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENAENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OIpENENATh, MPU KAaKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pE3yNbTATOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHUs, MOA0Op JUHUU TPEHJA, PEIICHHE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus kKypca MH(POPMATHKU YIriyOJE€HHOro ypoBHS 6 11
Knacce oOydaromuMmMucs OyayT  JOCTUTHYTHI — CIEAYIOIMHE  MPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJbI), MCIOJIb30BaTh MNPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CHKATHSI IAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayd  MOCTPOEHUS ONTUMAILHOIO IyTH MEXAY BeplIMHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIOIb30BaTh JIEPEBbS IMPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaTeiBaTh M PEATM30BBIBATH B BHUJAEC IporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAllMM CO CTPYKTypaMH JaHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUsi W PpabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHbBIE
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICITH /I aHaIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IMOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATISITHOM BU/IE;

YMEHUE OpraHWU30BBIBATH JUYHOC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIUIIOB PabOThI, BO3MOKHOCTEH M OTPaHUUICHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMONB30BaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/nm  MmporpaMmmbl Kosun4yecTBo yacos oOpa3oBaTe/ibHbIE
pecypchl
Konrpoabnbie IIpakTuyeckue
Bceero P p
padoThbI padoThI
Paznea 1. lndpoBasi rpaMOTHOCTD
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 5
' 00pabOTKHU TaHHBIX
1.2  IIporpammuoe obecrieueHue
1.3  KowmmbloTepHbIe ceTH
1.4  VudopmanuoHnHas 6€30MacHOCTb 7 2
Hroro no paszneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue nHGpoOpMaLnu B
51 pex dopmar 19 5
KOMITbIOTEpE
2.2 OcCHOBBHI anTeOphI JOTUKH 14
2.3  KomnbrorepHas apudmernka 7
Hroro 1o pasneny 40
Pa3nes 3. AropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 Baenmenue B mporpaMMHpPOBaHUE 16 0.5

3.2  BcnomorarenbHble alroOpuTMbI 8 2



3.3 YucieHHbIE METOIBI 5

AAroputMel 00pabOTKH CUMBOJIBHBIX

34 5
TAHHBIX
3.5 Anropurmsl 00pabOTKH MaCCUBOB 10
Hroro no pazaeny 44

Pasznen 4. UnopMaumoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEKCTOBBIX JOKYMEHTOB

4.2  AHanu3 JaHHBIX
Hroro no pazgeny 14

PezepBHOE Bpems 14

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

3.5

2.5

136

215



11 KJIACC

JJIeKTPOHHBbIE
Ne HanmeHnoBaHue pa3je/ioB U TeM u@poBbIe
pasa KoumnuectBo (wngpp )
n/m  MmporpaMmmbl oOpa3oBaTe/ibHbIE
4acoB
pecypcsl
KonTpoabsubie IIpakTunueckue
Bcero
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATUKH
Wudopmanus u
1.1  wnpopmManmOHHBIE 10 2.5
MIPOLIECCHI
1.2  MopgenupoBanue 8 2
Htoro no pazneny 18
Pa3nen 2. AnropuT™Mbl 1 IPOrpaMMHUpPOBaHUeE
DNEeMEHTHI TEOpUU
2.1 P 6 1
AJIITOPUTMOB
ANTOpUTMBI U CTPYKTYPBI
2.2 P PYIIYP 28 10
TTAHHBIX
OcHOBBI 00OBEKTHO-
2.3 OpHUEHTHPOBAHHOTO 16 4.5
MIPOrPaMMHUPOBAHHUS
Hroro no paszneny 50
Pa3nen 3. UndgopMannoHHbIe TEXHOJIOTHI
KommnsrorepHo-
3.1 P 8 2

MAaTEMaTHYICCKOC



MOJIETUPOBAHUE

3.2  ba3el ja”HHBIX 10
3.3  Be0-caiitbl 14
3.4  KowmmbloTepHas rpaduka
3.5 3D-monenmmpoBaHue
Htoro mo pazneny 48
PezepBHOE BpeMms 20

OBIIEE KOJIMYECTBO YACOB I10

136

[TPO'PAMME

3.5

36.5






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

n/n KoJsnyecTBo 4acoB

KonTpoibHbie

Bcero
padoThbI

IpakTnyeckne padoThl

TpebGoBanus TEXHUKU O€30M1aCHOCTH

Y TUTHEHBI IpU paboTe ¢

KOMIIBIOTEpAMHU U APYTUMU 1
KOMITOHEHTaMU U(PPOBOTO

OKPYXKEHUS

HpI/IHI_II/IHH pa6OTBI KOMIIBIOTCPOB 1

KOMITBIOTEPHBIX CUCTEM 1
OOMeH TaHHBIMU C ITOMOIIIBIO LIHH. 1
KoHTpoieps! BHEIIHUX YCTPONCTB
ABTOMaTHYECKOE BBITOJIHEHNE 1
IIPOrpamMMBbl IPOLECCOPOM

OneparnBHas, NOCTOSHHAS U

JIOJITOBPEMEHHAS ITaMSATh. 1
KoHTposeps! BHEIIHUX YCTPOMCTB.

[IpssMo#t nocTyn K NaMATH

CoBpeMEHHbBIE KOMITBIOTEPHBIE 1

TCXHOJIOT'HMH

[Iporpammuoe obecrnieueHue 1

JlaTa
HU3ydeHust

JJIeKTPOHHBbIE
undgponbie
oOpa3oBaTesibHbIE

pecypchl



10

11

12

13

14

15

16

17

KOMITBIOTEPOB, KOMITBIOTEPHBIX
CUCTEM U MOOUJIBHBIX YCTPONCTB

CucreMHoe NporpaMMHOE
oOecneuenue. OnepanuoHHbIE
CHCTEMBI

Yrunutsl. [paiiBepbl yCTpOUCTB.
[TapannensHOE MPOrpaMMHUPOBAHHE

HNucrannanus U JeUHCTAIUISIINAS
MIPOrpaMMHOTO 00ecCIIeUeHUs

®daiisioBble cucTeMbl. [[puHIHABI
pa3MelIeHus: 1 UMeHOBaHUs (paityioB
B JIOJITOBPEMEHHOMW MMAMSITH.
[[Ta6y10HBI U1 OMUCAHUS TPYII
daiinoB

3aKoHO0aTeNhCTBO Poccuiickoit
®denepannu B 007IaCTH
MIPOrpaMMHOTO 00€CTIeUeHUs U
aHHBIX

[TpyHIMIIBI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIBIOTEpHBIX ceTeil. CeTeBble
IPOTOKOJIBI

Certp UHTEpHET

Pa3genenue IP-cetn Ha moacetu ¢
IIOMOILBI0 MACOK IIOJICETEN
CereBoe aIMUHUCTPUPOBAHUE
Bunel nesatenbHOCTH B ceTr
Wurepuer. Cepsucs! HTEpHETA.



18

19

20

21

22

23

24

25

26

27

I'ocynapcTBEHHBIE JIEKTPOHHBIE
CEPBUCHI U YCIYTH

WNudopmannonnas 6€300acHOCTb

BpenonocHbie mporpaMmHoe
obecrieueHrne U METOIbl OOPHOBI C
HUM

[IpakTuyeckas padora o Teme
"AHTUBHPYCHBIE TPOTPaAMMBI"

Opranuzanus TMYHOTO apXHUBa
uHpopmanuu. PesepsHoe
konupoBanue. IlaponpHas 3ammra
apxuBa

HIudpoBaHue JaHHBIX
Anroputm mmdposanus RSA.
Creranorpadus

[TpakTrueckas paboTa 1o Teme
"[upposanue naHHBIX"
WNudopmanus, 1aHHbIE U 3HAHUS.
WHdopmanioHHbIe MTPOLECCHI B
pUPOJIE, TEXHUKE U OOLIECTBE
HenpepbiBHBIE U AUCKPETHBIE
BEJIMYMHBI U CUTHAJIBI.
Heo6xo1uMocTh AUCKpETU3aLuU

uH(pOpMaInK, MpeJHA3HAYCHHOM [T

XpaHeHus, Iepeavu U o0paboTKH B
U (pPOBBIX cUCTEMAX

I[BOI/ILIHOC KOAUPOBAaHHC.
PaBHOMCpHBIe " HCPABHOMCPHBIC



28

29

30

31

32

33

34

35

36

37

Kozbl. JlekoaupoBaHue cOOOIICHMIH,
3aIMCAaHHbBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

VYcnosue @ano. [loctpoenue
OJIHO3HAYHO JICKOJIUPYEMBIX KOJIOB C
nomoIipio aepesa. ['pad Am. A.
MapkoBa

EnuHuts n3sMepeHust KoJIuyecTBa
uHpopManuu. AnpaBUTHBINA TOIXO0/
K OLICHKE KOJInYeCcTBa NH(OpMaLUU

CHcTeMBbl CUMCIICHUS

ITepeBoa unces U3 OHOM CUCTEMBI
CUMCTICHUS B JIPYTYIO

I[BOI/I‘-IH&?[, BOCBbMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbI
CUHUCIICHUA, CBA3b MCKIY HUMHA

I[BOI/ILIHaSI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTCMbI
CUHCIICHUA, CBA3b MCXKY HUMU

I[BOI/ILIHaH, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTCMbI
CUUCJICHUA, CBA3b MCKIY HUMU

ApudmeTrndeckue onepanuu B
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS
TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHUS

I[BOI/ILIHO-I[CCHTI/ILIHEU{ cucTreMa
CUHCJICHUA



38

39

40

41

42

43

44

45

46

47

KonunpoBanue TekcToB
PactpoBoe konupoBanue
M300pakeHUI

[TpakTuueckast paboTa o Teme

" luckpeTruzarus rpadguaeckoi
uHpopmanun"

[{BeToBbIE MOAENHN. BekTOpHOE
koupoBanue. opmatsl (aitios.

TpéxmepHas rpaduka. OpakraabHas

rpaduxa

KomupoBanue 3Byka. OueHka
UHPOPMALIMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX TP 3a/IaHHBIX
YaCTOTE JIUCKPETU3ALINU
Pa3psAIHOCTH KOJIUPOBAHUS

[TpakTnueckas paboTa 1o Teme
"JluckpeTn3anus 3ByKOBOM
uHpopmanuu"

OcHOBBI anredpbl JOTUKU

Jlornueckue onepauuu. TaOmauibt
UCTUHHOCTH

Jlornueckuie BeIpaXeHUsI.
Jlornueckne TOXIIECTBA.
JlokazaTenbCTBO JIOTHYECKHUX
TOXKJIECTB C MOMOIIBIO TAOIIHIT
WCTUHHOCTH

[TpakTnueckas paboTa 1o Teme
«[TocTpoenne n ananm3 TaOIUI



48

49

50

51

52

53

54

55

56

HCTUHHOCTH B TaOJIUYHOM
nporeccope»

Jlornueckue onepanuu U onepanuu
Haa MHOXCECTBaMU

Jlormueckue OIcpanvu U orcpanuu
Haa MHOXXECTBaMU

3aKOHbI aNreOphl JTOIUKH.
OKBHBAJIICHTHBIE TPEOOPa30BaHUS
JOTUYECKUX BBIPAKCHUH

Jlornueckne YpaBHCHHA U CUCTCMBIL
ypaBHEHUI

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJINYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIMHI OT KOJIMYecTBa
aprymeHToB. [loaHble cucTeMbl
JIOTUYECKUX (PYHKIUN

Kanonnyeckue (popMbl TOTHYECKUX
BbIpaxkeHHUi1. COBEpILIEHHbBIE
JTU3BIOHKTUBHbBIE 1 KOHBIOHKTHBHbBIE
HOpMaJibHbIE ()OPMBI, AITOPUTMBI UX
MOCTPOEHHUS IO TaOJINIIE UCTUHHOCTH
Jlornyeckue 371€MEHTHI B COCTaBE
KOMIIBIOTEpA

Tpurrep. Cymmarop.
MHoropa3spsIHbIi CyMMaTop
ITocTpoeHune cxem Ha JIOTHYECKUX
3JIeMeHTax. 3anuch JJOTHYECKOrO
BBIPAKEHHUSI 110 JIOTUYECKON CXeMe



S7

58

59

60

61

62

63

64

MI/IKpOCXGMBI 1 TCXHOJOI'uA UuX
IMPpOU3BOJACTBA

[IpencraBienue 1eIbIX YUCEN B
naMaTH KOMIbIOTEpPA.
OrpaHn4eHHOCTh 1Malla30Ha YnCell
MIPU OTPAaHUYCHUH KOJIMYECTBA
paspsiaoB. Ilepenonnenue pa3psagHoit
CETKHU

be33HakoBbIE M 3HAKOBBIC JJAHHBIE.
3HaKoBbIN OUT. [[BOMYHBIN
JIOIOJHUTENbHBINA KO
OTPULIATEIIbHBIX YUCE

[To6uTOBBIC TOTUYECKUE OTIEPALIHH.
Jlornueckuii, apuMeTHIECKUI 1
LHUKINYECKUI CIBUTH

[IudpoBaHue ¢ MOMOLIBIO
NOOUTOBOM onepanun
«ckmovaromee NJIN»

HpeI[CTaBJ'ICHI/Ie " XPaHCHUC B
MNaMsATU KOMIIBFOTEPA BEIICCTBCHHBIX
qUCCII

BrinosineHue onepanuii ¢
BEIIECTBEHHBIMH YHCIaMHU,
HAKOIUICHHE OLTUOOK MPH
BBIYMCIIEHHSX

[TpakTnueckas paboTa 1o Teme
«M3y4yenne nopa3psIHOro
MAaIIMHHOTO TPEACTaBICHUS LEebIX U
BEIIECTBEHHBIX YHCE»



65

66

67

68

69

70
71

72

73
74

75

76

77

78

AHanu3 aropuTMoB

Dranbl penieHus 3a1a4 Ha
KoMmImbtoTepe. MHCTpyMEHTaAIbHEIC
CpeACTBa: TPAHCIATOP, OTIAAUHK,
POQUITHUPOBIIIK

Cpena mporpaMMUpOBaHHSI.
Komnunsiust 1 iHTeprpeTanus
nporpaMM. BupTyanbHble MaIlIUHBEI.

WNurterpupoBannas cpena pa3paboTku

MeTobl OTIaaKH Iporpamm

TuIbl NEpEMEHHBIX B SI3bIKE
IIPOrpaMMHUPOBaHUS

O06paboTKa HebIX Ynuce
O0paboTKa BEIECTBEHHBIX YHCE

CrnyualiHble U IICEBIOCITYYaliHbIE
4yucIa

Bersnenus. CioxXHbIE YCIOBUS
[{ukisl ¢ ycnoBueM

[{MKJIIBI 11O IEPEMEHHOM.
B3anmo3aMeHseMOCTh pa3InyHbIX
BUJIOB IIUKJIOB

OO6paboTka HaTypaJIbHBIX YHCEN C
UCIIOJIb30BAaHUEM LIUKJIOB

Haxos1eHne Bcex MpOCThIX Yncen B
3aJaHHOM Juana3oHe IIpakrtudeckas

pabota no Teme «Pemenne 3amaq
METO/I0M nepedopay

NuBapuaHT HukIia

0.5



79

80

81

82

83

84

85

86

87

88

89

90

91

JIoKyMEHTHPOBaHKUE POrPaMM

O06paboTka TaHHBIX, XPAHSIINXCS B
daitmax

Pa3zOuenue 3a1auun Ha MoA3agauu
Hcnonb3oBaHue CTaHIapTHOU
OMOTMOTEKH SI3BIKA
nporpammupoBanus. [loaxntouenue
OMOJIMOTEK IMOIPOrpamMM
CTOPOHHHUX MPOU3BOJAUTENCH
[ToamporpaMMel (ITpoLeypsl U
dynicum)

[ToamporpaMmsl (IIpoLeaypsl U
yHKIH)

[TpakTnueckas paboTa 1o Teme
"PazpaboTka moamporpamm"

Pexypcus. PexkypcuBHbIe 00BEKTHI
(ppakransl). PexypcuBHbie
IpoUeAypbl U PYHKIIUH.
Hcnonp3oBaHue CTEKa 171
OpraHM3ali PEKYPCUBHBIX BBI30BOB
[TpakTrueckas paboTa 1o Teme
"PexkypcuBHBIE TOITPOrPaMMBbI"
MoaynabpHBII HIPUHLNII IIOCTPOCHUS
IporpaMm

YuciieHHbIE METOIBI
[TpakTuyeckas padora o Teme
«HuCIIeHHOE pEIlICHUE YPABHEHUI

Hcnons3oBaHue AUCKPCTHU3AallUU B
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93

94

95

96

97

98

99

BBIYUCIUTCIIbHBIX 3aJadax

[TpakTuyeckas pabora 1o reme
«[IpubnmxéHHOE BHIYHCICHUE IITHH
KPHUBBIX U TUIOMIAACH GUTYp»

[IpakTuyeckas padora 1mo Teme
«ITouck makcumyma (MUHIMYyMa)

byHKIAI

O06paboTka CUMBOJILHBIX JIaHHBIX.
ANTOpPUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJACYET KOJUYECTBA
MOSIBJICHUI CUMBOJIA B CTPOKE

AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHne CTPOKU Ha CJI0Ba
10 IPOOETBHBIM CHMBOJIAM

AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPU
JTAaHHOW CTPOKU; 3aMEHA HAJAEHHON
MIOJICTPOKH Ha APYTYIO CTPOKY

[TpakTrueckas paboTa 1o Teme
"OGpaboTKa CTpOK ¢
HCIOJIb30BaHUEM (YHKIIUI
CTaHJAPTHOU OMOJIIMOTEKN S3bIKA
nporpamMmmupoBaHus"

['enepanus cioB B 3aJaHHOM
andaBure

MaccuBbl 1 TOCIIEI0BATEILHOCTH
yrcen. [IpakTuyeckas padora 1mo
TeMe "3anogHeHue Maccupa"

0.5
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102

103

104

105

106
107
108

O06001IEHHbIE XapaKTEPUCTHKH
MaccuBa

JIMHEWHBII ONCK 3aJJaHHOTO
3HAYCHUS B MACCHUBE.
[TpakTuyeckas padora o Teme
"JInHeHHBIN MOUCK 3aJaHHOTO
3HA4YECHHS B MaccuBe"

[TpakTuyeckas padora o Teme
"TTorck MUHUMAaJIbHOTO
(MaKCHUMaJIbHOT'0) 3JIEMEHTA B
YHCIIOBOM MaccuBe"

CopTupoBKa 0JJTHOMEPHOTO
MaccuBa. [IpocTeie MeTOIbI
coptupoBkH. [IpakTrueckas pabota
no teme "[IpocTsie MeTOABI
COPTUPOBKH MaccuBa'

CoprupoBka cnusiHueM. beicTpas
COpPTUPOBKA MaccuBa (aJIrOPUTM
QuickSort). ITpakTuveckas padbora
no Teme "bricTpas copTupoBKa
MmaccuBa"

JIBOWYHBIN IMOUCK B
OTCOPTUPOBAHHOM MacCCHBE.
[TpakTnueckas paboTa 1o Teme
" JIBOMYHBINA MTOUCK"

JIByMepHbIe MacCHBBI (MaTpPHUIIbI)
Anroput™bl 00pabOTKH MaTPHI]

Pemenune 3amau ananmza JaHHBIX

0.5

0.5

0.5

0.5
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112

113

114

115
116

117

118

119

120

CperncTBa TEKCTOBOTO Ipolieccopa
KomneroTepHast BEpcTKa TeKCTa

[TpakTuyeckas padora o Teme
"BépcTka TOKyMEHTOB C
MaTeMaTH4eCcKuMH popmynamu'

HNHCTpyMEHTBI pELIEH3UPOBAHUS

[TpakTrueckas paboTa Mo Teme
"MHOrocTpaHu4YHbI€ JOKYMEHTHI"

O6J1auHble CEPBUCHI.
KonnexkruBnas paboTta ¢
nokymeHnTamu. [Ipaktuueckas
pabora o Teme "KosiekTuBHas
pabota ¢ fokymeHTtamu"

Anayu3 naHHbIX. Bosbinue qaHHbIC
MamwuaHOE 00y4YeHUE

Ananuz JaHHBIX C TIOMOIIBIO
SJICKTPOHHBIX Ta6J'II/ILI

[TpakTrueckas paboTa 1o Teme
"AHanu3 JaHHBIX C ITOMOIIBIO
AJIEKTPOHHBIX Ta0IUIL"

[Toctpoenue rpagukoB GyHKIHH.
[TpakTnueckas paboTa 1o Teme
"HarnsanHoe npeacraBieHue
pPEe3yJIbTaTOB CTATUCTUYECKON
00pabOTKH JaHHBIX B BUJIE
JarpaMM CpeICTBaMH pelakTopa
AJIEKTPOHHBIX TaOIHIT"

JIunnnm tpenna. [Ipakruueckas

0.5

0.5

0.5



pabora o Teme "[lonbop nuHUK
TpeH/1a, MPOrHo3upoBaHue”
[TonGop mapametpa. [IpakTudeckas
pabora o Teme "Hucnennoe

121 pelIeHUe YPAaBHEHU C IIOMOIIBIO
noxbopa nmapamerpa”
OnTtumMuzanus Kak IOUCK
HAWTYYIIero peeHus B 3alaHHbIX

1pp  YCUOBHIX. [IpakTuueckas padbora

no teme "Pemenue 3anau
ONTUMHU3AIMH C IIOMOIIBIO
3JICKTPOHHBIX TabIHUII"

123 PesepBHoe Bpems
124 PesepBHOE BpeMs
125  PesepBHOe Bpems
126  PesepBHoe Bpems
127  PesepBHOe Bpems
128  PesepBHOe Bpems
129  PesepBHoe Bpems
130  PesepBHOe Bpems
131  PesepBHOe Bpems
132  PesepBHOe Bpems
133 PesepBHoe Bpems
134  PesepBHOe Bpems
135  PesepBHOe Bpems

136  PesepBHOe Bpems
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11 KJIACC

Ne
n/n

10

Bcero

Tema ypoka

padoThI padoThI

KonmdectBo nnpopmarmu
ANTOPHUTMEI C)KaTHSl JTAHHBIX
Anroputm Xaddmana

[TpakTrueckas pabota no teme "Cxatue
JAHHBIX C ITOMOIIIbIO aIrOPUTMA
Xaddpmana"

Anroputm LZW

AJNTOpUTMBI CKaTHs JAHHBIX C
norepsMu. [Ipaktudeckas pabota 1o
Teme "CkaTue NaHHBIX C MOTEPSIMU
(anroputmsl JPEG, MP3)"

CKopocTh nepeauu JaHHBIX
[TomexoycTOHYUBBIE KOJIbI
[TpakTuyeckas padora o Teme
"IlomexoycToitunBbie KObI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3auMoeiicTBue. CucteMHbIid A3 PexT.
VYnpasieHue Kkak HHPOPMaITMOHHBIN
nporuecc. OOpaTHas CBI3b

KoanuecTBo 4acoB

KonTpoabHubie IIpakTuyeckue

Jara
U3ydeHusl

0.5

JIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl



11
12
13
14
15

16

17

18

19

20

21
22

23

24

25

Mojenu 1 MOJIETMPOBAHUE

I'padsr

Pemienue 3a1a4 ¢ moMoursio rpagos
HepeBbs

OCHOBBI TEOpUU UTP

[Ipaktuyeckas padora no Teme "[lonck
BBIUTPBIIIHON CTPATETHH B UTPE C
noJHo#M nHpopmarmeir”

Cpe,[[CTBa HCKYCCTBCHHOI'O MHTCJIJICKTA

[TpakTuyeckas pabora o Teme
"CpezncTBa HCKYCCTBEHHOIO MHTEJUIEKTA"

dopmanuzanys NOHATUS aITOPUTMA.
MamuHa TelOpHHra KaK yHUBEpCaabHas
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra

[TpakTuyeckas pabora 1o reme
"CocTaBiieHre IPOCTON MPOrpaMMBbI JIJIs
MamuHbl Thropunra"

Mamnna Ilocra

HopwmansHsbie anropugmer Mapkosa
ANTOPUTMHUYECKH HEPA3pEIINMbIE
3a1a4yM. 3aja4a OCTaHOBA.
HeB03MOKHOCTE aBTOMaTHYECKON
OTJIAJKU TPOTrpamMM

CnoXHOCTb BBIYMCIEHUI

[Torck pOCTHIX YKCEN B 3aJJaHHOM
Jana3zoHe ¢ MOMOIIbIO allrOpUTMa
«pemeto IpatocheHa

e



26

27

28

29

30

31

32

33

34

35

[Ipaktuyeckas pabdora no teme "[lonck
HPOCTHIX YHCEII B 3aJJaHHOM JAnana3oHe"”

MHoropa3psHble eJble YUCIIa, 3a/1a41
JUIMHHOU apu(METHKH

[TpakTuueckas pabota o Teme
"Peann3anys BLIYUCIEHUN C
MHOTOpPa3psAIHBIMUA YHCIIaMH"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OoTOOpaXkeHHS ). X3MI-TaOJIUIIBI.
[TocTpoenue anhaBUTHO-4aCTOTHOTO
CJIOBaps JIJIS 33/IaHHOTO TEKCTa

[TpakTnueckas paboTa 1o Teme
"ITocTpoeHue anhaBUTHO-YaCTOTHOTO
cJoBaps JIs 3aJlaHHOTO Tekcra'"

AHanun3 TeKCcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenne mociaemoBaTeIbHOCTEH MO
mabnony. PerynspHeie BhIpakeHuUs.
YacToTHBIN aHaAIN3

[TpakTrueckas pabota no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanu3 NpaBUIbLHOCTH
CKOOOYHOTO BBIPAXKEHUS

Brruncnenue apupmMernyeckoro
BBIPQ)KEHUSI, 3aIMCAaHHOTO B
noctduxcHon hopme
[TpakTrueckas paboTa 1o Teme
"Boruncnenue apupMeTH4ecKoro
BBIPQ)KEHUSI, 3aIMCAaHHOTO B
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37

38

39

40

41

42

43

44

noctdurcHou hopme"”

Ouepenu. Mcnonb3oBanue ouepenu s
BPEMEHHOI'0 XpaHEHUS JaHHBIX

[IpakTrueckas paboTa Mo Teme
"Ucnonb3zoBanue ouepenn”

Hepesbs. Peanuszanus nepesa ¢
MOMOIIIBIO CCBUIOYHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIC) ACPEBbHSI.
[TocTpoenue aepeBa 1is 3aJaHHOTO
apu(METHUECKOTO BBIPAKCHUS

[TpakTnueckas paboTa 1o Teme
"Ucnons3oBanue 1epeBbEB s
BBIUKCIICHUS apU(METHIECKIX
BbIpaXKeHUM"

PexypcuBHBIE anroput™Melr 00X01a
nepesa. Mcnonb3oBaHue CTEKa U
odepeau i 00xo/a aepeBa
PexypcuBHBIE anropuTMbl 00X0/1a
nepesa. Mcnonb3oBaHue CTEKa U
odepeau it 00Xo/a aepeBa
Anroputmsl Ha rpadax. [ToctpoeHue
MHUHHMMaJIbHOI'O OCTOBHOIO JiepeBa
B3BELLICHHOT'O CBS3HOTO
HEOpPUEHTHPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

KonmdecTBo pa3nnyHbIX MyTeH MEXITY
BEPIIMHAMH OPHUEHTHPOBAHHOTO
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49
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52

53

54

AIUKINYecKoro rpaga
Aunroput™m JIeHKCTpBI.

[TpakTuyeckas padora o Teme
"Bpruncienue JUIMHBI KpaTyauilero nyT1
MEXy BeplIuHaMu rpada (aIroputm
Hetvikctpsn)"

Anropurm ®noiga—Yopiamia

3araqu, pemaemMple ¢ IOMOLIBbIO
JUHAMHAYECKOT0 IPOTPaMMHUPOBAHUSA:
BBIYHMCIICHHE PEKYPCUBHBIX (DyHKINI

[TpakTnyeckas pabora 1o reme
"Bbruncienye peKypcuBHbIX (QYHKIHH C
HOMOILBIO JUHAMUYECKOTO
IporpaMMupoBaHus”

38.,[[21‘11/1, peuracMbIC C ITIOMOIIBIO
AUHaAMHUYCCKOI'0 IporpaMMHUpPOBaHU:
MOACYET KOJIMYSCTBA BAapHUaHTOB

[Ipaktuueckas padota nmo teme "lloxcuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JTUHAMHYECKOTr0 POrpaMMupoBaHus”

3amauu, penaeMbie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/ISI:
3ala4U OIITUMHU3AIINU

[TonsiTre 0 mapaaurmax

nporpamMmmupoBanus. O630p A3bIKOB
IPOrpaMMHUPOBaHUS

[TousTie 06 0OBEKTHO-
OPUCHTUPOBAHHOM TMPOTPAMMHUPOBAHUU
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62
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64

65

66

67

O0BekTHI U Ki1acchl. CBOMCTBA U METOEI
00BEKTOB

OOBEKTHO-OpPUEHTUPOBAHHBIN aHAIIN3

[IpakTrueckas paboTa Mo Teme
"Mcnonp30BaHNe TOTOBBIX KJIACCOB B
nporpamme”

PazpaboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO ITOX0/1a

[Ipaktuueckas padota "Pa3paboTka
IIPOCTOM MPOTrPAMMBI C UCIIOJIb30BAHUEM
KJ1accoB”

WNukancynauus. [Ipaktuueckas padota
o Teme "Pa3paboTka kiacca,
MCIIOJIb3YIOIIET0 MHKATCYIISIHI"
Hacnenosanue. [Tomumopduzm
[TpakTrueckas paboTa 1o Teme
"Pa3paboTka uepapxuu kjiaccoB"

Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
[TpoexTrpoBanue uHTEpdeiica
M0JIb30BATENS

[TpoexTrpoBanue uHTEpdeiica
I0JIb30BATENS

Hcnonp30BaHre TOTOBBIX YIPABIIsSAEMbIX
3JIEMEHTOB JJIsl IOCTPOEHUs uHTepdeiica

[TpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpamMMsl ¢ rpauuecKum
uHTepdeiicom”

I/ISYLICHI/IC BTOPOT'O A3bIKa

0.5
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73

74

75

76

77

78

IIPOrpaMMHUPOBaHUS

W3y4eHne BTOPOro si3bIKa
IIPOrpaMMHUPOBaHUS

OTansl KOMIIBIOTCPHO-MaTEMAaTHYCCKOTI'O
MOACIIUPOBAHUA

Jluckpernsanus Ipu MaTeMaTU4eCKOM
MOJICJINPOBAHUU HEIIPEPBIBHBIX
npoueccos. MonenpoBaHue IBUKEHUS

[TpakTnueckas paboTa 1o Teme
"MopenupoBaHue ABUKEHUA"

MoaenupoBaHue OMOJIOTHYECKHIX
cucreM. [IpakTrueckas pabora 1mo Teme
"MoaenupoBaHue OMOJIOTHUECKHUX
cucteM"

MaremaTnueckue MoJIel B SKOHOMHUKE.
BrrunciauTenbHble SKCIIEPUMEHTBI C
MOJIETISIMU

BepositHocTHBIE MOAEenu. [IpakTHueckas
pabora no Teme "MMuTanmonHoe
MOJIEJIMPOBAHHUE C TOMOLIBIO METOJA
Mounre-Kapio"

KomneloTepHoe MoienupoBaHe CUCTEM
yIpaBiIeHUS

O06paboTka pe3yabTaToOB dKCIIEPUMEHTA
Tabnuunble (pesauuoHHbIE) 0a3bl
JTAHHBIX

[Touck, copTUpOBKa U PUIBTPALIUS
JAHHBIX. 3aIPOCHI HA BBIOOPKY JTaHHBIX.

0.5

0.5
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3anpockl ¢ mapamerpamu. Beraucisiembie
II0JIS B 3aIIpocax

[TpakTuyeckas pabdora no teme "Padora ¢
roToBo# 0a30ii TaHHBIX"

MuororabiauuHabie 0a3bl JaHHBIX. THUIIBI
cBs3el Mex Ay TabnuiiamMu. BaenHui
Kiro4. [leaocTHOCT 6a3bl JaHHBIX

[TpakTnueckas paboTa 1o Teme
"Pa3paboTka MHOTOTaOIUYHOM 0a3bl
na”HHbBIX"

3anpockl K MHOTOTA0JIMYHBIM O6a3amM
JTAHHBIX

[TpakTuueckas pabota mo Teme "3anpochl
K MHOTOTaOJIMYHON 0a3e qaHHBIX"

S3bIK ynpaBieHust gJaHabiMu SQL
[TpakTrueckas paboTa 1o Teme

"VrpaBneHue JaHHBIMH C TIOMOIIIBIO
si3pika SQL"

Hepensaunonnslie 6a3bl JaHHBIX.
OKCHEepTHBIE CUCTEMBI
HNHTepHeT-IpUIIOKEHUS

ITonsiTHE O CEpBEPHOM U KIMEHTCKON
qacTAX caita. TeXHOJIOTHUs «KJIUEHT —
cepBepy», €€ JOCTOMHCTBA U HEJOCTATKU

OcuoBrI a361ka HTML

[TpakTnueckas paboTa 1o Teme
"Co31aHne TeKCTOBON BeO-CTpaHHIIbI"

OcuossI a361ka HTML
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100

101
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Ocuossl ga3p1ka HTML

[TpakTuueckas pabota o Teme
"Coznanue BeO-CTpaHUIIBI, BKITFOYAOIICH
MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbIE, BUJIEO)"

OCHOBBI KaCKaJIHbIX TaOJIMI] CTHIIEH
(CSS)

[TpakTrueckas paboTa Mo Teme
"OdopmieHre CTpaHUIIBI C TTOMOIIBIO
KacKaJIHbIX Ta0muL cruiieii”

Cuenapuu Ha s3bike JavaScript
Cuenapuu Ha si3bike JavaScript
®opMbl Ha BEO-CTpaHUILIE

[pakTuyeckas pabora mo reme
"O6paboTka qaHHBIX (HhopM"

Pa3zmemienue BeO-caiiToB. Yciyra
XOCTHHTra. 3arpy3ka ¢aiiyioB Ha CalT

Kanpuposanue. Mcnpasnenue
MepCIeKTUBHL. [ ncTorpaMma.
Koppeknus ypoBHe, KOppEKLIHs [IBETA.
ObecrBeunBaHMe BETHBIX
M300paKeHH

BBon n3o0pakeHuit ¢ HCIOIB30BaHUEM
Pa3IMYHBIX TUPPOBBIX YCTPOUCTB.
[IpakTuueckas pabota 1o Teme
"O6paboTka nudpoBbix pororpaduii”

Perymbs. Pabota ¢ obnactsmu.
Ounbtpsl. [IpakTnueckas padora mo

0.5

0.5
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106

107

108

109

110

111

112

113

114

115

teme "Peryms nudpoBbIx
dboTorpaduii"

MHorocnoitHble H300pakeHusl.

TexkcroBbie ciion. Macka cnost. Kanainsl.

CoxpaHeHue BBIICICHHOU 00JIacTH
[IpakTuueckas pabota 1o Teme
"MHorocnoitHbsie n300paxeHus"

[ToaroroBka witrocTpanuii s Beo-
caiToB. [IpakTuyeckas pabora 1o Teme
" AHUMHPOBAaHHbBIC N300paKCHHS"

Bekropnas rpaduka. Bexropuzamust
PacTpOBBIX U300PAKEHUIA
[IpakTuueckas pabota 1mo Teme
"BekropHas rpaduka”

[TpuHIMITBI TOCTPOCHUS U
pEeIaKTHUPOBAHUS TPEXMEPHBIX MOJIETe
[IpakTuueckas pabota 1o Teme
"Co3ianue npocThIX TPEXMEPHBIX
Mozeneit"

Cerounble Moenu. Marepuasl
[IpakTuueckas pabota 1mo Teme
"Cetounble mojenu"
MoaenupoBaHre UCTOYHUKOB
ocseleHus. Kamepsl
[IpakTudeckas pabota 1mo Teme
"Pennepunr"

AnnutuBHbIe TexHOJMOTHH (3D-
MIPUHTEPHI)

0.5
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[IonsiTHE O BUPTYaIbHOMN PEATBLHOCTH U
JOTIOJIHEHHOM peaJIbHOCTH

PesepBHOEe Bpemst
Pe3epBHOE Bpems
PesepBHOEe Bpemst
Pe3epBHOE Bpems
PesepBHOEe Bpemst
PesepBHoe Bpems
PesepBHOE Bpemst
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpemst
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpemst
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



