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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma no uapopmatuke (yriyOn€HHbI YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMII K pe3yibTaTam
OCBOEHHUS OCHOBHOW  0Opa3oBaTeNbHOM MIpPOrpaMMbl  CpPEAHEr0  OOILIEro
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma mo wuHpoOpMaTHKe HAET MPEACTABICHUE O IIeNAX, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS U Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpenmeta «MudopmaTtukay Ha yriiyOn€HHOM YpPOBHE, YCTaHABJIMBACT
00s13aTeTbHOE IpEeIMETHOE coJiep KaHue, pea1ycMaTpUBaET ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAeisieT pacupeeieHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
N0 TEMAaTUYECKUM pa3fenaM Kypca U  PEKOMEHIyeMylk (IIPUMEPHYIO)
NOCIEAOBATEIbHOCTh  MX  M3y4eHUS €  y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

[TporpamMMma 1o nH(pOpMaTHKE ONpEAeseT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0TO roja U3yuyeHus, B TOM YHUCIIe
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTeCcTallu oOyyarouuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCcyapCTBEHHOW UTOTrOBOM arrectanuu). [Iporpamma no nHpopmaTuke sBIsSETCS
OCHOBOM Il COCTaBJICHUS AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmatuka B cpeHem o01ieM o0pa30BaHUN OTPAXKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JHUCUMIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAITMOHHBIX
IPOLIECCOB B Pa3JIMYHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NPUMEHEHHs]  WHMOPMATHKU, TPEXKAE  BCEro
MH(GOPMaIIMOHHbBIE TEXHOJIOTUH, YIIPABIIEHUE U COLUAIbHYIO Chepy;

MEXIUCHIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIBHOCTH.

Kypc unbopmatuku ajis ypoBHsS CpeIHEro 00Iero o0pa3zoBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHPOPMATUKA U WH(DOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETr0o 0Opa3oBaHUs U
OMBIT  TIOCTOSTHHOTO  MPUMEHEHHs  WHPOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEePIPEeTalni0 U 0000IIeHNe
3TOTO OTBITA.

Pesynbrarel  yriiyOn€HHOTO  YpOBHSI HM3y4eHHUS y4yeOHOro IpeaMera
«Uudopmartuka» OpUEHTHpPOBAHBI Ha TOJyYEHHE KOMIIETEHTHOCTEW Jis
nocJeayromneil  mpodecCHOHaTbHOW  NIeATeTbHOCTH KaK B paMKax JIaHHOW
npeIMEeTHON 00JacTH, TaK U B CMEXKHBIX ¢ Hell obnacTsax. OHU BKIIIOYAIOT B CeOs:



OBJIAJICHUE KJIIOYEBBIMU IMOHATUAMH M 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JaHHas MpeAMEeTHasi 00JacTh, pacro3HaBaHHWE COOTBETCTBYIOLIUX UM
MPU3HAKOB M B3aMMOCBSI3€, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMYHbIE TTOIXO/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJIA U3y4aeMOU peIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HMHCTPYMEHTapus JaHHOU
peIMEeTHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpEeAMETHON 00JIaCTH KakK IEIOCTHOU
TEOpUU (COBOKYIMHOCTH TEOpPHUi), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OO0JACTAMU
3HAHUU.

B pamkax yriyOnéHHOTO ypOBHS M3ydeHHs MHGOPMATHKU OOECIeUnBaETCS
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYYarOIIMXCS K MPOJOJKEHHIO 00pa3oBaHUS B
OpraHu3alugax  MOpo(ecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMbl U TEXHOJIOTUH, MOOWJIbHBIE CUCTEMBI U CETH, OOJIbLINE JAaHHBIE U
MalIMHHOE OOy4YeHHE, MPOMBIIUICHHBI WHTEPHET Bellel, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCIpEICIEHHOIO PEECTpa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOIIOJTHEHHOM pPEeaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WMHdopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JanbHEHIIEero pa3BUTUS WH(OOPMALMOHHBIX KOMIETEHUUH OOy4aromierocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIOIIErocss MH(OPMAIIMOHHOTO 00IIecTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax oMKHO 00€CIEUUTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOIO HA TIOHMMAaHUU POJIU
uHpopMaTUKH, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM B
COBPEMEHHOM OOIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AIITOPUTMUYECKOTO MBIIIJICHHS;

c(OPMUPOBAHHOCTh YMEHHUW pa3nuyarh (akThl W OLEHKU, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHBAaHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
0000611aTh HH(POPMAITHIO;

c(OPMHPOBAHHOCTh  MPEJCTABICHUH O  BIUSHUU  MHGOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJOBEKa B OOIIECTBE, IMOHWMAaHHE COLHUAIBHOIO,
HKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOT0,  MEIUWLUMHCKOTO U (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHHWE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JaHUE U HCIOJIb30BAHHE
UH(GOPMAILIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HH(POPMAIIH;



CO3JaHUE YCIIOBUW JJIsi pa3BUTUSL HABBIKOB y4€OHOH, MPOEKTHOW, HAYyYHO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zena.

Paznen «llu¢gpoBasi rpaMOTHOCTH» MOCBSAIIEH BOINPOCAaM YCTPOKCTBA
KOMIIBIOTEPOB W JIPYTUX  DJEMEHTOB IU(GPOBOTO  OKPYKEHHMs, BKIIOYas
KOMITBIOTEPHBIE CETH, UCTIOJIb30BAaHUIO CPEICTB ONEPAIMOHHON CHCTEMBI, paboTe B
ceth VIHTEpHET © UCIOJIB30BAHUIO WHTEPHET-CEPBHUCOB, WH(GOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue OCHOBbI HMH(OPMATHKW) BKJIIOYAET B CeOs
MOHATUMHBIMA anmapaT WHQPOPMATUKH, BOMPOCH KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETMPOBAHUS.

Paznen «AJaroputMbl M NPOrpaMMHUPOBaHMe)» HAIMpaBICH Ha pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHUS, pa3pad0TKy aJTOPUTMOB U OLICHKY UX CJIOKHOCTH,
dbopMHpOBaHUE HABBIKOB peaiM3alldy MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen «WHpopMaumoOHHbIE  TEXHOJOTHMHW»  TOCBAIIEH  BOIPOCAM
npuUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, peaJru30BaHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajayax aHaiau3a
JIAHHBIX, HCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénHom panee coaepkaHuu ydyeOHoro mnpenmera «MHbopmaTrkay
KYPCHBOM  BBIJICJICHBl  JIOTIOJHUTENbHBIE TEMbI, KOTOpbIE HE BXOJAT B
00s13aTeNIbHYI0 TPOTPpaMMy OOYUEHUSI, HO MOTYT OBbITh MPETIOKEHBI JJIsI U3YyUCHUS
OTJIeJIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHupli  ypoOBeHb U3Y4YeHUSI HH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO0  MPOQWiIsi, OPHUEHTUPOBAHHOTO HAa  WHXKEHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENBHOCTU. YTIYyONEHHBIH YpPOBEHb HW3YUYCHUS
nH(OpMaTHKU 00ECIIEYNBACT: MOATOTOBKY OOYYarONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHEIUAIbHOCTY B 00JAaCTH HWHOOPMAIMOHHBIX TEXHOJOTUA U WHKCHEPHBIC
CHEUHUAIIBHOCTH, yYacTUE B MPOEKTHOM M HCCIEN0BATENbCKON AESATEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMHM HAMNpaBJICHUSMH OTpacid HHOOPMaIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHM, TOJATOTOBKY K YYaCTHIO B OJIUMIIHAAX U cllaue
Enunoro rocyapcTBeHHOTO SK3aMeHa o UH(GOpPMAaTHKE.

[TocnenoBaTeIbHOCTh M3Y4YEHUS TE€M B TNpejAeiaX OJHOro roja oOydeHUs
MOXET OBITh M3MEHEHA MO YCMOTPEHHWIO YUYWUTENsS MpHU TMOJATOTOBKE pabdboueit
MIPOTpaMMBbI U MMOYPOUYHOTO IJIAHUPOBAHMUSI.

OO61iee YnCI0 YacoB, PEKOMEHOBAHHBIX JIJIS1 U3yueHUs UHHOPMATHKU — 272
yaca: B 10 kiacce — 136 yacoB (4 4aca B Henento), B 11 kimacce — 136 vacoB (4 gaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

udpoBasi rpaMOTHOCTD

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tipu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [TU(DPOBOTO OKPYKEHUSI.

[TpuHIUTIBI paOOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
IOMONIBI0 KH. KOHTpOIIIEpsl BHEIHUX YCTPOUCTB. IIpsAMOn 10CTyn K TaMsITH.

OCHOBHBIE ~ TEHACHUMHA  PAa3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotepbl. PacnpenenéHable BbIYMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIHUX. BcTpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
Po6oTr3upoBaHHbIE TPOU3BOACTBA.

[TporpaMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obecrieyeHus: U ux HazHaueHue. OcoOEHHOCTH HPOrpPaMMHOTO
obOecnieueHnss MOOWMJIBHBIX ycTpoiicTB. [lapamnenbHoe nporpamMMupoBaHUE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OrnepaliOHHbIE CUCTEMBI. Y THIIUTHIL.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  OPOTPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHon namatu. [llabnons! 11t onucanus rpyni (aisos.

[IporpammHoe oOecrnieuenue. JIuieH3upoBaHue MPOrpaMMHOIO 00ECIIeUeHUs
u 1upoBeix pecypcoB. IlpompuerapHoe U  CBOOOJHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieueHuss U UUDPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaEMas
3aKOHOJIaTeNbCTBOM Poccuiickoin denepani 3a HENPABOMEPHOE HCMHOJIb30BAaHUE
MIPOrpaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHHUS U allapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBblie npotokonbl. Cete UHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokoib
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHuACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i10M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Bunet  npestensHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonnopManmoHHbIE CUCTEMBI. | €0JIOKALIMOHHBIE CEPBUCHI PEAIbHOIO BPEMEHU
(HanpuMmep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, OMpPENETICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), UHTepHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii



ATUKET: TMpaBWia MOBeneHUs B KuOepmpoctpaHcTBe. [Ipobrnema mommHHOCTH
nostyueHHoi uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIIOJIb30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdpopmaruu 1 uHbopmarmoHHOW  Oe3omacHocTu. CpeacTBa  3alIUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHopMaIlMOHHBIX  cuctemax. IIpaBoBoe oOecrieueHne HWHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOIO  JOCTynma K  JUYHOU
KoH(HIeHIIMATEHON WH(POpMAIIUU, XpaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpamMmHoOe 0o0ecreueHrne U CIocoOb
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHu3zanusi JIMYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposnbHas 3anmra apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxkenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHI

Nudopmanus, nanusie u 3HaHus. MHdopmanmonHsie mporeccsl B MPUpPO/IE,
TEXHUKE U 00I1IEeCTBE.

HemnpepbiBHBIE M JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3alu UHGOpMAaIMY, MNpPEeIHA3HAUYCHHOW MJisi XpaHEHUs, Nepeiadyd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE W  HEPABHOMEPHBIE  KOJIBI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBI0O HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel u3aMepenus: koaudectBa uHbopmanuu. AnaBUTHBIA MOIXOA K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cuucieHusi. CBOMCTBa MO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAHUE CHCTEMBbI
CUMCJIEHUS. AJITOPUTM TMEPEBO/IA LIEJIOr0 Ynciia U3 P-UYHOM CUCTEMBbI CUHUCIICHHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B HECSITHUHYIO.
AJNTOpUTM TIEPEBOJIA LIEJIOTO YHUCIIAa U3 JECATUYHOW CUCTEMBI CUucieHus B P-
nuynyto. llepeBon koHewHON necsiTUYHOM Jpodbu B P-uunyr. [[BouuHas,
BOCbMEPHUYHAS W IIECTHAJIIATEPUYHAS] CUCTEMbI CUMCIICHUSI, CBSI3b MEXKIY HUMHU.
Apudmernueckue omnepanydd B TMO3UIIMOHHBIX CHCTEMax CYHUCIEHUs. TponyHas
YpaBHOBEIIICHHAs! CHUCTeMa CUUCIICHUS. JIBONUHO-IeCITUYHAS CUCTEMa CUMCIICHUSI.

KonupoBanne TtekctoB. Komupoka ASCIl. OpgnobGaiiTHBIE KOIUPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenne WHPOpMAITHOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUH.

KoagupoBanne  uzo0paxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpauYeCKuX MaHHBIX MPHU 3aJIaHHBIX pa3penieHuu U TITyOnHe KOTUPOBaHUS I[BETA.



[[BetoBbie Monenu. BektopHoe komupoBanue. @opmartbl rpadudeckux (haityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHMs. BbickasbiBaTenbHblE (HOPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHUS U BCEOOLTHOCTH.

Jlornyeckue omneparuu. TaOauIbl MCTUHHOCTH. Jlormueckue BBIpAXKEHUS.
Jlornueckne Tto)kaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
TaOJIUI] ICTUHHOCTH. Jlornueckue onepaiuu 1 onepainny HajJ MHOKECTBAMHU.

3aKoHbI anredphpl JIOTUKH. ODKBUBAJICHTHBIE MPEOOpa30BaHUSA JIOTUYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue (QyHKUHUUA. 3aBUCUMOCTb KOJHMYECTBA BO3MOXKHBIX JIOTMYECKHX
(GyHKUIHNA OT KOJIMYECTBA apryMeHTOB. [10oyIHbIE CUCTEMBI TIOTMYECKUX (DYHKIIHA.

Kanonnueckue  ¢opmbl  jormdyeckux  BelpaxkeHuil.  CoBepIIECHHBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHBHBIE HOPMallbHble (OPMBI, aJIFOPUTMBI HX
HOCTPOEHHUS MO Ta0JIMIIE UCTUHHOCTH.

Jlornyeckne »3JI€MEHTBI B cocTraBe Komnbrorepa. Tpurrep. Cymmarop.
MHoropaspsaneiii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTax I10
33JJaHHOMY JIOTHYECKOMY BBIPQXECHHUIO. 3alHUCh JIOTMYECKOTO BBIPAKEHHUS 110
JIOTUYECKOM CXEME.

[IpencraBiieHre LENBIX YHMCEN B NaMATH KOMIIbIOTepa. OrpaHHUYEHHOCTH
Jana3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBbIC. 3HAKOBBIA OUT. [[BOMYHBIIA
JOTIOJIHUTENBHBIN KO OTPULIATENIBHBIX YUCE.

[TobutoBbie norumveckue omnepauuu. Jlornyeckuid, apupmMeTHuyecKuili Hu
nukandaeckuit  casuru. [lludpoBanue ¢ momompl0 TOOUTOBOM — omepanuu
«uckimovaroee MJIN».

[IpencraBieHre BELIECTBEHHBIX YHMCEN B NaMSATH KOMIIbIOTEpa. 3Havaiias
4acTh M TMOPSAJIOK YKcia. Jlnama3oH 3HaAYCHUH BeENIECTBEHHBIX umcen. [Ipobiemsl
XpaHEHUs BEIIECTBEHHBIX UYHCEJ, CBA3aHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psAnoB. BelnonHeHne omnepanui C BEIMIECTBEHHBIMH YHUCIIAMH, HAKOIUICHUE
OLIMOOK MPH BHIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

OnpeneneHne BO3MOXKHBIX pPE3YyJbTATOB padOThl MPOCTEHIINX aIrOpPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUMCIHUTENIBHBIX alropuTMoB. OrnpeneneHue
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbIi pe3ybTaT.

Oranel peuieHus 3axad Ha KommbroTepe. MHCTpyMeHTalbHBIE CpENCTBa:
TPaHCIATOP, OTIaAYuK, mnpo@uiupoBUMK. KoMnuisuus W HUHTEprpeTanus
porpaMm. BupTyasibHble MalllMHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKH — MPOTPAMM.
Hcnonp3oBanue TpaccMpoBOYHBIX Tabmui. Otianounbiii BeiBox. [lomraroBoe
BBIIIOJIHEHME NTpOrpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.



S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
IEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIC, JIOTMUECKHEe. BeTBieHus.
Cnoxuble ycnoBus. Ilukner ¢ ycrnoBuem. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHsieMOCTh ~ pa3IMYHBIX  BUJAOB  I[HUKJIOB. HBapuaHT UK.
CocraBneHue IUKIAa C HUCIOJIb30BAaHUEM 3apaHee ONpeNeIEHHOr0 HHBapHaHTa
UKJIA.

JIoKyMEeHTHpOBaHUE IPOrpaMM. Hcnons3oBanue KOMMEHTAapHEB.
[TonroroBka onucaHus MPOrpaMMbl U HHCTPYKLIUU AJIs TTOJIb30BaTEs.

AnTOpuUTMBI 00pa0OTKH HATYPAThHBIX YHCEN, 3aITMCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CYHMCICHHUS: pa3OuWeHue 3amuch 4YHcia Ha OTACNbHBIE IUQPHI,
HaXOXKJIEHWE CYMMBI M TpOW3BeAEHUS IUdp, HAXOXKICHHE MaKCUMAIbHON
(MuUHUMAaNBHOW) UG PHI.

HaxoxxaeHue Bcex MpOCTBIX YHMCEN B 3aJlaHHOM Juanasone. [IpeacraBienue
4uciia B BUJIe HA0Opa MPOCTHIX COMHOXKHUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OO6paboTKa JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBbie U TBOMYHBIC (Dailibl.
daitnoBbie TIepeMeHHBbIe ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
Gaii.

Pazbuenue 3amaun Ha nmoazagaun. [logmporpamMmel (Mporeaypsl U GyHKIIUH).
Pexypcus. PexypcuBHbie 00bekThl ((pakransl). PekypcuBHBIE Mpolenypbl U
¢bynkunu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliyd PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOIMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToakntoueHne  OMONMOTEK  MOAIPOrpaMM  CTOPOHHUX  IPOU3BOJUTEIICH.
MopaynbHBINA IPUHLIMI TOCTPOEHHUS IPOTPAMM.

Yucnenuole MeToapl. TouHoe ©  OPUOMIDKEHHOE pEIICHUs 3aJadyM.
YuclieHHbIE METOIbI PELICHUs] YPaBHEHUN: METOJ rnepedopa, METO] OJIOBUHHOTO
nenenusi. [IpubnuxEHHOE BBIYMCICHUE JJIMH KPUBBIX. BbIyuclieHHe 1uiomiaaen
buryp ¢ TOMOIIBIO YUCIEHHBIX METOJOB (METOJ NPSIMOYTOJBHUKOB, METOJ]
tpanernuit). Ilonck Makcumyma (MuHUMYMa) GYHKIUA OJHOW TEpPEeMEHHOU
METOJIOM TIOJIOBUHHOTO JI€JICHHUSL.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (QYHKIIMU  S3BIKA
IPOTrPaMMUPOBAHUS JJIsI 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSBJICHUNW CHMBOJIa B CTPOKE,
pa3bueHne CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJAM, IOUCK MOJCTPOKH
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJICHHOW IIOACTPOKA HA APYI'YHO CTPOKY.
['enepanus Bcex CIOB B HEKOTOPOM aiihaBUTE, YIIOBIETBOPSIOUIMX 3aJaHHBIM
orpanndeHusiM. [Ipeobpa3oBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel M [OOCIENOBATEIbHOCTH 4YHCEJl. BrplunciaeHrue 0000IIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBa WJIM YHCIIOBOM MOCJIEN0BATEILHOCTH (CYMMBI,
MIPOU3BEICHUS, CPEIHEro apu(pMEeTUIECKOro, MUHUMAILHOTO U MaKCHMaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33laHHOMY YCIOBHIO).
JInHEeNHBIN MOKUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.



CoptupoBka oHOMEpHOT0 MaccuBa. [IpocTeie METOABI COPTUPOBKU (METON
ny3bIpbKa, METOJl BbIOOpa, COpPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beicTpass coprupoBka MaccuBa (amroputMm QuickSort). /IBowuHbI IOHWCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIByMepHBIe MacCuBBl (MaTpullbl). AJTOPUTMBI 0O0PaOOTKH JBYMEPHBIX
MAaCCHBOB: 3aI0OJHEHUE JBYMEPHOIO YHCIOBOTO MAaCCHUBA IO 3a/IaHHBIM IMPaBUJIaM,
MOKCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BBIUHMCICHHE MaKCUMyMa (MUHUMYMa) U
CYMMBI D3JIEMEHTOB JBYMEPHOTO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB
JIByMEpPHOTO MacCHBA.

HNupopManuoOHHBIE TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpeAcTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruie.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokymeHThl. CHocku, orjaBieHue. KosuektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUS B TEKCTOBBIX Ipoleccopax. OOayHbie CEPBUCHL.
HenoBas mnepenucka. Pedepar. IlpaBuna uuTUpOBaHUS HUCTOYHUKOB U
opopmieHust OubMorpaguueckux ccpuiok. OdopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIBIOTEPHON BEPCTKOM TekcTa. TeXxHuueckue cpeacTBa BBOJA
Tekcta. Crenuanu3upoBaHHBIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

Ananu3 manHbiX. OCHOBHBIE 3aJ]aud aHANIM3a JAaHHBIX: MPOTHO3MPOBAHHE,
Kiaccuukanus, KiacTepusauus, aHaiu3 OTkIoHeHuH. IlocienoBarenbHOCTH
peleHus 3ajad aHaiv3a JaHHBIX: COOp MEPBUYHBIX NAHHBIX, OYHCTKA W OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHHE JaHHBIX,
BU3yalIHM3alis JaHHBIX, HHTEPIpETanus pe3ynbraTtoB. [IporpaMMHubie cpeacTBa u
WHTEPHET-CEPBUCHI ISl 00pabOTKH U MpeCTaBICHHs JaHHBIX. bombiime naHHbIE.
MammunHoe o0yuenue. HTeekTyanpHblil aHaIU3 TaHHbBIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAOIUIl. BBIYMCIEHHE CYyMMBI,
CpeaHero apuMeTHIECKOTro, HanOOJIBIIET0 (HAMMEHBIIIET0) 3HAUCHUS JTHara30Ha.
Boruucnenne koddduimenta KOppessiiuu JByX psAIOB MaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYATBIX U KPYroBbIX jguarpamm. I[locTpoenue rpadukos
dbynaknuii. [Togbop muHUM TpeHAa, pelIeHne 3a1a49 TPOTHO3UPOBAHUSI.

UucrneHHoe pelieHne YypaBHEHWH C TIOMOIIBIO MOJa0opa TapameTpa.
OnTuMu3aIms Kak MOMCK HAMIy4IIero pelieHus B 3alaHHbIX ychoBusx. LleneBas
byHKuus, orpaHuueHus. JlokanbHble W TJIOOQJIbHBIA MHMHHUMYMBI LIEJIEBOMN
dbynkun. Pemenne 3a1a4 ONTUMHU3ANNN C TIOMOIIBIO 3JICKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI HHGOPMATHKH

TeopeTnueckue MOAXOAbI K OLEHKE KOJIMUYECTBAa HH(pOpMalnuu. 3aKOH
angutuBHOCTH MH(popManuu. dopmyna Xapriu. MHpopmanus U BEpOSTHOCTS.
®opwmyna lllennona.



Anroputmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl CKaTHs JaHHBIX C TOTEPSIMH. Y MEHbIIICHUE
IIIyOuHBI KoaupoBaHus 1iBeta. OCHOBHBIC Ujien anroputmoB cxatus JPEG, MP3.

CkopocTh mepelayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IIepeJayd  OT
WH(OPMAIMOHHOTO O00BEMA JAHHBIX U XapaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HMKHOBEHHUS OMIMOOK TMpu T1epefadye JdaHHbiX. Konpl, TO3BOJSIONINE
OoOHapy>KMBaTh W HUCIHPaBJIATh OIMIMOKHM, BO3HUKAIOUIME NpPHU Mepenadye JTaHHbBIX.
Paccrosaue Xsammunra. Koauposanue ¢ mosroperrem 6utoB. Koasl XamMmuHra.

Cuctembl. KoMIIOHEHTBI cUCTeMbl W UX B3aumojeiicTBue. CHUCTEMHBIN
s dexT. Yrnpapnenue kak nHGOPMAITMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens mMoaenupoBanus. COOTBETCTBHE MOJEIU
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LEeIH MoaenupoBaHus. dopmanusaius
MPUKJIAJHBIX 33/1a4.

[IpencraBnenue pe3yabTaTOB MOJACIHUPOBAHUS B BHUAC, YIOOHOM ISt
BOCIIPUSATHS YeJIoBeKOM. [ 'paduueckoe npeacTaBieHUe JaHHBIX (CXEMbl, TAOJHUIIbI,
rpadukn).

['padpr. OcHoBHBIe MoHATUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPULl, CIMCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOCHHE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OompeleieHue KOoJIuYecTBa
Pa3IMYHBIX MMYTEWM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTO AlMKIAYECKOTO
rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbsi moucka. CrocoObl 00Xxoja Jaepesa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UTpPbI
JIBYX UTPOKOB C TIoJiHOM uH(popmarueit. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMHUCAHUE CTPATETUU UTPhI B TAOIUUHON (hopMe. BBIUTpHINIHBIE U POUTPHIITHEIE
MO3ULIUH. BBIUTPBIIHBIE CTPATETHUH.

CpenctBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TMEPEBOJA U
pacnio3HaBaHusi yCTHOM peun. KorHuTtuBHBIE cepBHUCHL. MneHTudukanys u mouck
N300paKeHUH, pacro3HaBaHUe JIUII. CamooOy4aromuecs CHUCTEMBI.
M cKyCCTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Mcrosb3oBaHue METOJIOB
HCKYCCTBEHHOTO WHTEJUIEKTa B OOyYaronmx cuctemax. Vcrmonbp3oBaHue METOI0B
HCKYCCTBEHHOTO MHTEJJIEKTa B poOoToTexHuke. MuTepuer Bemieit. [lepcnexkTrBbl
Pa3BUTHUSA KOMITBIOTEPHBIX MHTEIJIEKTyaIbHbIX cUCcTEM. HelipoHHBIE CETH.

AJITOPUTMBI ¥ IPOrPAMMMPOBAHME

dopmanuzauuss  OOHATUA  anropurma.  Mammna  TeropuHra  Kax
YHUBEpCcalIbHasl MOJ€JIb BbruucieHuil. Te3uc Yépua—TrropuHra.

OneHka CIIOXKHOCTH BbhIUMCIeHUM. BpeMs paOoTel U 00BEM HCHONB3YyEMO
MaMsiTU, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OueHka
ACUMIITOTUYECKON  CIIOKHOCTU QJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHON
cnoxxnoctd. [lepebopubie anroputmbsl. [lpuMepsl pa3aMYHBIX —aJITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.



[Touck mpoCThIX YuCEeN B 3aJaHHOM JMAIa30HE C MOMOIIBIO aJropuT™Ma
«pemieTo DparocdeHay.

MHuoropa3zpsigHbie Leble Yucia, 3a1a4d JUIMHHON apu(METHUKH.

CnoBapu  (accolMaTUBHBIE MAacCUBBI, OTOOpaKeHHUs). XOII-TAOJHUIIBI.
[TocTpoenue angpaBUTHO-4aCTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamu3 TMpPaBUIBHOCTH CKOOOYHOrO BbIpaKeHMs. Bblumcienue
apu(PMETUYECKOTO BhIPAKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOMN PopMme.

Ouepenu. Mcnonib3oBaHue ouepenn sl BpeMEHHOTO XpaHEHUs JaHHbBIX.

AnroputMbl Ha rpadax. [locTpoeHne MHUHHMAaIbLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOTO Trpada. KomuyecTBO pasiauuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Trpada. AIroputm
JIeHKCTpBL.

JepeBbs. Peanuzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa JUIsl 3aJaHHOTO apuU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmel o0xoja JepeBa. Mcnonp3oBaHue creka u
ouepeau s 00xoza aepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME KAk METOJ]  pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXKYTOUYHBIX PE3YyJIbTaTOB. 3aJaud, PEIIAEMBIE C IOMOIIBIO
JUHAMHYECKOTO IPOTPaMMHUpPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH,
NOJICYET KOJMYECTBA BApUAHTOB, 3aJ]a4l ONITUMHU3ALIHH.

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa M METONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJX0/A.
WNukancynsuus, HacaeA0BaHue, MOTUMOpP(hU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamM. IlpoexktupoBanue wuHTepdeiica
nosib3oBaTens. Mcrnonb30BaHWE TOTOBBIX — YNPABIAEMbIX  BJIEMEHTOB s
MOCTpOeHUS HHTEepdeiica.

O030p  s3bIkOB  mporpammupoBaHus.  Ilonarue o  mapagurmax
IPOrpaMMHUPOBAHUS.

HNudopmanuoHHbIe TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: MOCTaHOBKA
3ajauMd, pa3pabOoTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOACINPOBAHUS.

Juckperuzanuss Npud MaTEMaTUYECKOM MOJEIUPOBAHUM HENPEPBIBHBIX
npoieccoB. MogenupoBanue JBHKEHUsS. MojenupoBaHue  OMOJOTUYECKUX
cucteM. Marematuueckue  MOJEIM B JKOHOMHUKE.  BbluuciuTenbHble
HKCIIEPUMEHTHI C MOJIEIISIMHU.

O6paboTka pe3yJbTaTOB SKCHEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX TNApaMETPOB MOJCIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM SKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoaslt Monte-Kapno.  MmMuranmonnoe
MoaenupoBaHue. CHCTEMBI MaCCOBOTO OOCITYKUBaHHUS.



Tabmuunbie (pensimoHHBIE) Oa3bl MaHHBIX. Tabnmuia — mpeacTaBICHUE
cBeleHnii 00 OOHOTMHHBIX 00BbekTax. Iloie, 3amucek. Kimrou taGaumel. Pabora ¢
roToBoil 0a3oif naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa WU
bunbTpalys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MMapaMeTpamu.
Brluncrnsiemble 1oJisi B 3ampocax.

MHuorortabiuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MEXIy TaOiHUIlaMHu.
Buemnuii kito4. LlenocTHOCTh 6a3bl JaHHBIX. 3alpoCchl K MHOTOTaOIMYHBIM 0a3am
JTAHHBIX.

Nutepuer-nipunoxenus. 1lonsatre o cepBepHON U KIMEHTCKOW YaCTAX CaWTa.
TexHonoruss «KJIUEHT — CepBEP», €€ TOCTOMHCTBA U HenocTaTKu. OCHOBBI S3bIKa
HTML wu xackamubix ta0mmr ctwieid (CSS). Cuenapum Ha s3bpike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienne BeO-caliToB. ¥Yciayra XocTuHra. 3arpys3ka ¢aiioB Ha CauT.

BBon m300paykeHU C UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaToB U MHUKPOCKONOB, BHUIEOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'padmnueckuii penakrop. Paspemenue. Kagpuposanue. Mcnpaienue
nepcrekTuBbl.  I'mcrorpamma. Koppekiuss  ypoBHEH, KOppEeKUHs — IIBETa.
OO6eciBeunBaHre IBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnacTtsamu.
OUIbTpPHL.

MHmuorocoiinbie u3o0pakeHus. TekcTtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbifeneHHON obOsiactu. [loaroToBKka WITIOCTpAlMil AJis BEO-CalTOB.
AHHUMHPOBaHHbIE NU300paKEHUS.

BekropHas rpaduka. IlpumutuBbl. HW3meHeHue moOpsiaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpussie. @opmaThl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BeKTopu3aius pacTpoBbIX H300paKEHUN.

[IpyHIMOBI  TIOCTPOCHUSI M PENAKTUPOBAHUS TPEXMEPHBIX MOJENECH.
Cerounble Monenu. Marepuansl. MoJenupoBaHHE HWCTOYHUKOB OCBEILICHHS.
Kamepol. AnautuBabie TexHonoruu (3D-mpuntepsl). [loHsiTHE 0 BHpTyallbHOU
pPEaIbHOCTU U JOMOJHEHHOW PEeaTibHOCTH.



IJTAHUPYEMBIE ~ PE3VJIPTATBl ~OCBOEHMA  IIPOIPAMMBI  I1O
MH®OPMATUKE (YIJIYBJIEHHBIM YPOBEHL) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh U CIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBATHCA CPOPMUPOBAHHOM BHYTPEHHEWU MMO3UIIUEH
JUYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHX
yOEXJIEHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
oOIIecTBa, pacHIMPEHNE KXU3HCHHOTO OIbBITA M OMBITA JACATEIHPHOCTA B MPOIECCE
pealn3anud  CpPEICTBAaMU  Y4eOHOro TpeaMeTa OCHOBHBIX  HallpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pesynprate w3ydeHwss WHPOPMATHKH Ha YPOBHE CPEIHETO OOIIETo
oOpaszoBaHus y oOyvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yabTaThl:

1) rpa;KaIaHCcKOT0 BOCIIUTAHUS:

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA U TPaBOMOpPSJKA,  COOJIOJIGHWE  OCHOBOIIOJIATAIONIUX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITH MJICOJIOTMM  DKCTPEMHU3Ma, HAI[MOHAIIM3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOE OTHOIIICHNUE K UICTOPUICCKOMY HACIICIUIO, TOCTIKEHUIM Poccrnn
B HayKe, HCKYCCTBE, TEXHOJIOTHSX, NMOHMMAaHWE 3HAYeHUS HWHPOPMATUKH Kak
HAyKHW B )KU3HH COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha HCITOJIb30BaHUN MH()POPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMUPOBAHHOCTh  3JI0POBOrO M  Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET
coOto/IeHus1 TpeOOBaHUM 0€30MacHON dKCIUTyaTalluu CPeACcTB MHGOPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIUTAHMS:



FOTOBHOCTh K AKTHBHOM JESITEIBbHOCTH TEXHOJIOTMYECKOM M COLHAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

uHTepec K cdepam mpodeccHoHaTbHON JIESITEIBHOCTH, CBS3aHHBIM C
WHPOpMATHKON, NIPOrpaMMHUpPOBAHHEM U HWHOOPMALMOHHBIMH TEXHOJOTUSIMH,
OCHOBaHHBIMU Ha JIOCTIKCHMSIX HAyKH HH(POPMATHKH M HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HCHHBIEC TITAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpA3OBaHHWIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OCO3HaHUE TJI00ALHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJieM U MyTed HuxX
pelieHus, B TOM 4YHUCIE C Y4E€TOM BO3MOXKHOCTEM HWH(POpPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKH, JOCTHKEHUSIM HAayYHO-TEXHUYECKOrO Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH MH(HOPMAIIMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX MPOIECCOB U HMHGOPMAIIMOHHBIX TEXHOJOTUH B YCIOBHUSX
udpoBoil Tpanchopmaiuu MHOTUX Chep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHUE IIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATEIbCKYIO ACATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIE.

B mporecce nocTHXKEHUS JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no wuHpopMaTuke Yy OOYy4YaroIIUXCS COBEPIICHCTBYETCS  AMOILMOHAJIbHBIN
WHTEJJIEKT, Mpe/roaararonui copMrupoBaHHOCTh:

CaMOPETYJUPOBAHUSI, BKJIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTh aJalTUPOBAThCI K
HYMOIMOHAIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIENH U
yCIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JE€WCTBOBATh, UCXOAS HU3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €ro TPU OCYIIECTBICHHMH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COITMATbHBIX HABBIKOB, BKJIFOUAIOIIUX CIOCOOHOCTh BBICTPANBATh OTHOIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, MPOSBIISATHL HHTEPEC U pa3peiiaTb KOHMIUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynprare w3ydeHWs HWHPOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIETro
oOpazoBaHus y oOyuwawmierocss OyayT chOpMUPOBAaHBI MeTanpeaMeTHbIE
pE3yNIbTaThl, OTPAKEHHBIC B YHHUBEPCAIBHBIX YUEOHBIX JCWCTBUAX, a UMEHHO —
MO3HABATEIIbHBIE  YHHUBEPCAJIbHbIE y4eOHBIE JIEWCTBHS, KOMMYHHKATHBHBIE
YHUBEpCAIbHBIC Y4YEOHBIC NEUCTBHS, PETYJISATHBHBIC YHHBEPCAIbHBIE y4eOHBIE
JEHCTBUS, COBMECTHAS JIEATEILHOCTD.



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOrH4YecKne JeicTBUSI:

CaMOCTOATENbHO  (QOpMYyJNIHMpPOBAaTH W aKTyaJU3UpoOBaTh  MpoOIeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

YCTAHABJIMBATh CYIIECTBCHHbIM MPU3HAK WJIM OCHOBAaHMS [JIi CPABHEHUS,
KJIacCU(UKAIIUA U 000OIICHHUS;

ONpENENATh LENH JEATEIIbHOCTH, 3aJaBaTh IMAPAMETPbl W KPUTEPUHU HX
JOCTUKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSAX;

pa3pabaThiBaTh IUIAH PEIICHHS] TMPOOJIEMBI C yU4ETOM aHalM3a MMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU TOCJIEACTBUN NEATEIbHOCTH;

KOOPJAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  PEAbHOIO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUU KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MTPOESKTHOM €SI TEIbHOCTH,
HAaBBIKAMHM  pa3pelieHusi MpoOsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOO0B MO3HAHMUS;

OCYILECTBJISITh Pa3JIUUHbIE BHUABI JIESITEIBHOCTH MO TOJYYEHHUIO HOBOIO
3HaHUS, €ro UHTEPIPEeTalNH, MPeoOpa3OoBaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusiX, B TOM YHCJI€ TPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
MPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh H (HOpPMYyITUpOBaTh COOCTBEHHBIE 3aJayM B 0Opa30BaTEIbHOMU
JEATEeIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISBJISITh [PUYUMHHO-CJIEACTBEHHbIE CBSI3M W aKTyaJlIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh TUIOTE3Y €€ PEIICHUS], HaXOAUTh apryMEHThI ISl J10Ka3aTelIbCTBA
CBOUX YTBEPKJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTEPUU PELICHNUS;

aHaJIM3UPOBAaTh TMOJYYEHHBbIE B XOAE PEUICHUS 3aJlayd  pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBAThH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISITh II€JICHANPABICHHBIN TMOUCK IMEPEHOCca CPEACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMEeTh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUUYECKYHO 00JIacTH
KUZHEAECATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpPEAJiaraTh OPUTHHAIbHBIE MOAXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.



3) pabora ¢ ungopmanueii:

BJIaJICTh HaBBIKAMH MOTydeHUsT HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENTFHO ~ OCYIIECTBIISITh  TOWCK,  aHallM3, CHCTEMaTU3alldi0 |
UHTEPIIPETANNIO HH(POPMAIINK Pa3INYHbIX BUIOB U (HOPM MPEICTaBICHNS,

CO3/aBaTh TEKCTHI B pa3MYHbIX (opMarax ¢ Yy4E€TOM Ha3HAUYCHUS
uHpOpMAIlMK W  [EJICBOW AayAWTOPHH, BBIOWpas ONTHUMAIbHYIO (opMmy
NIPEJICTABICHUS U BU3YyaIH3allHH;

OIICHUBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh HH(pOpMAINH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAIBHO-3THYECKUM HOPMaM;

WCIIOJIB30BaTh  CPeACTBa  WH(MOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIMOHHBIX
3a7lad ¢ coOMoJieHHeM TpeOOBaHUN HProOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYypCOCOEpeEHUsS, TPABOBBIX H JTHYECKHMX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIAJCTh  HAaBBIKAMHM  paclo3HaBaHWSd M 3alUThl  UH)OpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIe 1eiiCTBUSA

1) o61enme:

OCYHIECTBIISATH KOMMYHHUKAIIMK BO BceX chepax >KU3HH;

pacro3HaBaTh HEBepOAJlbHBIE CPEACTBA OOIIECHUS, TOHUMATh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CUTYyalluil |
CMAT4YaTh KOH(QIUKTHI;

BJIQJICTh  Pa3JIMUYHBIMU  ClOocoOaMu  OOIIEHWST W B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTU UAJIOT, YMETh CMATYaTh KOH(PJIMKTHBIC CUTYalIUH;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCHOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboTHI;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NpPUHUMATh I1I€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh JEUCTBUS IO HUX JOCTHXKEHUIO: COCTABJATH IUIAH JCHUCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHUNM Y4YaCTHUKOB, OOCYXKIAaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJIAJa M KAXKIOTO yYaCTHMKA KOMAaHIbI B
OOIIUIA pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TIPOCKTHI, OICGHMBATh UJEH C TMO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



1) camoopranuszanms:

CaMOCTOATENIBHO OCYILECTBIIATh IIO3HABATEIBHYIO JEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a7auu B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIBHO ~ COCTAaBJISITh IUIAH pELIEHUS NpoOJieMbl € Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacIupsATh paMKH y4eOHOTr0 MPEAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHMBATh NPHOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMH B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO MOBBIIATHE CBOM 0Opa3oBaTENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th HABbIKAMU  I[IO3HABAaTENbHOM  pediekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBHUM M MBICIUTENIBHBIX IIPOLIECCOB, HX PE3yJbTaTOB M
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peQIIEKCUM AJsi OLEHKH CUTYallld, BbIOOpa
BEPHOT'O PEILLICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEUIEHUS TI0 UX CHIXKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl APYIMX IMpU aHAJM3€ pe3yJbTaToB
NEATEIIBHOCTH.

3) npuHATHA ce0s1 M APYTrUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl APYIMX IpU aHAJM3€ pe3yJbTaToB
NEATEIbHOCTH;

npU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3UIIMU JPYTOTroO YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

B mporecce m3yuenus xypca uHGOpPMATHKU YriayOonéHHoOro ypoBHS 6 10
Knacce oOydaromuMmucs OyayT  JOCTUTHYTHI — CIEAYIOIHE  MPEAMETHBIC
pe3yabTaThI:

BJIQJICHUE TIPEICTABICHUSIMA O POJM HWHQPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE, MMOHATHAMHU «HH(POPMAIIHSY,
«MH()OPMAIIMOHHBIA ~ TIPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucTeMHBIN 3P HeKT», «MHPOPMALIMOHHASI CUCTEMA, «CHCTEMa yIPaBICHUS;

BJIQJICHWE MeEToJaMu TMoucka wuHpopmamuu B ceTu HHTepHET, yMeHue
KPUTHUYECKH OIICHUBATh MH(POPMAIIHIO, MOTYICHHYIO U3 ceTu MHTepHeT;

YMEHHE XapaKTepU30BaTh OOJbIINE JJaHHBIE, TMPUBOIUTH TPUMEPHI
UCTOYHUKOB HMX TIOJYYCHHS W  HANpaBJICHHWS  HWCIOJb30BaHUS, YMCHHUC



KJIAaCCU(PUIIMPOBATh OCHOBHBIE 3aJaud aHajdu3a JaHHBIX (TMPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepHU3allus, aHaIu3 OTKJIOHEHHUM), MOHUMATh
MOCJIEIOBATEILHOCTD PEIICHU 3a/]a4 aHAIM3a JAHHBIX: COOp NEPBUYHBIX JAHHBIX,
OYMCTKA U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/MIM TOCTPOCHUE MOJIEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allMsl TaHHBIX, UHTEPIPETALHS pPe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIMIIOB YyCTpoHcTBa U (YHKIUOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMJIbHBIX KOMITBIOTEPOB, TEHJCHIIUNA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJAMH TPOTPAMMHOTO OOecreueHus [ pelieHus y4deOHBIX 3a1ad [0
BBIOpaHHOU CrielUaIU3alluH;

HAJIMYUE TIPECTaBICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0230BbIX MPHUHIIUIIAX OPTaHNU3aANUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOImMX MpUHIUIAX pPa3pabOTKM U (YHKIMOHUPOBAHUS HUHTEPHET-
MIPUIIOKEHNM;

NOHMMaHHE YIrpo3 HMHPOPMAMOHHON O€30IacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3TUM yIrpo3aM, COONIOJIEHHE MEp
0€3011acHOCTH, NMPEAOTBPAILAIOIIUX HE3AKOHHOE PAaCIPOCTPAHEHUE MTEPCOHATBHBIX
JaHHBIX, COOJIIO/IEHNE TPeOOBaHUM TEXHUKU O€30MaCHOCTH U TUTHEHBI IPU paboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(DPOBOTO OKPYKEHUSI, TOHUMaHHE
MIPABOBBIX OCHOB WCIIOJIb30BaHUS KOMIBIOTEPHBIX MporpamMm, 0a3 HJaHHBIX |
paboTel B ceTn MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TPHUHIMIOB JUCKPETU3AIMHA DPA3NMUYHBIX BHIOB
uH(poOpMalMU, YyMEHUE ONpelNensATh HMHPOPMALUOHHBIM OOBEM TEKCTOBBIX,
rpadUYecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JUCKPETHU3alluH,
YMEHHE OINpEAeNsATh CPEAHIOI CKOPOCTh TMepeladyd JaHHBIX, OILIEHWBATh
U3MEHEHUE BpEMEHHM Iepefadyd Ipu HU3MEHEHUH HWH(POPMAIMOHHOTO 00BEMaA
JTAHHBIX U XapaKTEPUCTHK KaHaja CBSI3H;

YMEHHE MCIOJIb30BaTh MPU PEIICHUU 3a/lad CBOMCTBA MO3UIIMOHHOW 3amucu
YHCell, AITOPUTMA TIOCTPOEHUS 3allMCH YUCIIa B MO3UIIMOHHONW CHUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHMsSI YHCIIa MO CTPOKE, COAEpKallled 3amuch
3TOr0 4YHClia B TO3UIMOHHOM CHUCTEME CUUCICHHUS C 3aJaHHbIM OCHOBAaHHUEM,
YMEHUE BBIMOIHATh apuU(PMETHUYECKUE OIepalid B TO3UIMOHHBIX CHCTEMax
CUHCTICHHSI,

YMEHHE BBITIONHATH MPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUH, HCIIONB3Ys
3aKOHBI ajareOpbl JIOTUKH, YMEHHWE CTPOUTH JIOTHUECKOE BBIPAKEHUE B
TU3BIOHKTUBHON U KOHBIOHKTUBHOW HOPMAJBHBIX (hOpMax MO 3aJaHHOW TaOJHIle
UCTUHHOCTH, HUCCIIEIOBaTh 00JacTh MCTHHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO
NIEpPEeMEHHBIE, PEeIIaTh HECIOKHBIC IOTHYECKUE YPABHEHHSI U CUCTEMBI yPaBHEHUH;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH W TEKCTOBOM
uHbopMaluu (3aUCh YKUCET B MO3UIIMOHHOM CHCTEME CUHCIEHUS, HaXOXKJICHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JHaria3oHe, 00paboTka MHOTOPa3psIAHBIX LETBIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB MOKMCKA U COPTUPOBKH,
YMEHHE OIpeNessTh CI0KHOCTh H3Yy4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB



(cyMMHupoBaHUE JJI€MEHTOB MAacCHBa, COPTUPOBKAa MacCHUBa, MepeOOpHBIC
QJITOPUTMBI, IBOMYHBINA TOWCK) U MPUBOJMUTH MPUMEPHl HECKOJBKUX aJTOPUTMOB
Pa3HOM CIIOKHOCTH JISl PEIICHUST OHOM 3a1auu;

BJIaJICHUE YHUBEPCAIBbHBIM SI3bIKOM IPOTPAMMHUPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMH O Oa30BBIX THIAX JaHHBIX MU
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPaBJISIOIINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHaIu3 MPEIIOKEHHON MpOrpaMMBbI:
OTIPEICISITh PE3YNIBTAThl PA0OTHI MPOTPAMMBI TIPHU 33IaHHBIX WCXOJIHBIX JTaHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOTHBIX JTAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
PE3yNbTATOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OIMMOKE B padboTe
porpamMmbl, (HOPMYIUPOBATH MPEIIOKEHUS 110 YIYUIIEHUIO TIPOTPaMMHOTO KOJIa;

YMEHUE CO3/[aBaTh CTPYKTYPHPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPAIIMOHHBIE MAaTEPHANBI C UCTIOIB30BAHIEM BO3MOYKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJCTB U 0OJIAUHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh JICKTPOHHBIC TAOJMIIBI JIJIsl aHAIU3a, IIPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYAs  BBIYMCICHHE  CYMMBI,  CPEIHETO
apu(METHIYECKOr0, HauOOJIBIIEI0O W HAUMEHBIIEro 3HAYCHUN, pEIICHUE
YpaBHEHHH, BHIOOP ONTHUMAJILHOIO PEIICHMs, MOJ00p JHUHHMHM TPEHJA, pelleHue
3a/1a4 MPOTHO3UPOBAHUSA).

B mpomecce m3ydeHuss kypca MHpopMaTuKu yriayOiaéHHOro ypoBHs 6 11
Kaacce oOOydYarlomUMHUCS OyayT JOCTUTHYTBHI  CIEAYIOIIME  MPEIMETHbIC
pEe3yIbTaTHI:

YMEHUE CTPOUTHh HEPAaBHOMEPHBIC KOMIBI, JOMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUM (MpePUKCHBIE KObI), HUCMOJb30BATh MPOCTEUIIINE
KOJIbI, KOTOPBIC MO3BOJISIIOT OOHAPYKUBATh W UCIIPABIISITH OMUOKU MPHU TIepeaade
JAHHBIX, CTPOUTH KOJ, 00ECIICUYMBAIOIINN HAWNMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHHUSI MPHU H3BECTHOM YacTOTE€ CHUMBOJIOB, TOSICHATH IPUHIIUIIBI
PabOTHI MPOCTHIX AJITOPUTMOB CHKATHS JAHHBIX;

YyMEHHE pellaTh aJroOpUuTMHYECKHUE 3a/Ja4M, CBS3aHHBIC C aHAIM30M TpadoB
(3aJauyd  MOCTPOEHHUS ONTHUMAJILHOIO TIYyTH MEXIYy BepIIMHaMH Tpada,
OTIpEICIICHHS KOJMYECTBA  Pa3JIMYHBIX myTeu MEXKTY BEpIINHAMHU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIbh30BaTh JACPEBhS TPH
aHaJgu3e MW IIOCTPOCHUH KOJIOB M IS TIPEACTaBICHHUS apU(PMETHUYCCKUX
BBIPOKCHUA, TIPH PEIICHUH 33J1a4 ITOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIAaHHOMY aJTOPUTMY, pa3padaThiBaTh U 00OCHOBBIBATH BBIUTPHIIITHYIO
CTPATETHIO UTPHI;

yMEHHUE pa3pabaThiBaTh W pEaJU30BBIBATH B BHJE TNPOrpaMM Oa30BbIC
QITOPUTMBI, YMEHHE HCIOJB30BaTh B MPOrpaMMax JaHHBIC Pa3IUYHBIX THIIOB C
YYETOM OTPAHMYECHUN HAa JMAIMA30H UX BO3MOXHBIX 3HAYECHUW, NMPUMEHATH IPHU
pEIICHUH 33/1a4y CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OUEPEIU, IEPEBbS),
WCIIOJI30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JTaHHBIX, TPUMEHSTh
CTaHJApTHBIE M COOCTBEHHBIC MOAMPOTPAMMBI I 00OpPaOOTKUA YUCIOBBIX JAHHBIX
U CHMBOJIbHBIX CTpPOK, MCIOJB30BaTh IMpHU pa3pabOTKe MporpaMMm OUOIHOTEKH
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX



CPEACTB Cpebl Pa3pabOTKH, YMEHHE UCTION30BATh CPECTBA OTIAJKH ITPOrPaMM B
cpelie MpOoTrpaMMHUPOBaHUS, YMEHUE IOKYMEHTHPOBATH IIPOTPAMMEI;

YMEHHE CO37[aBaTh BEO-CTPaHUIIHI,

BJIQJICHNEC OCHOBHBIMH CBEJCHHSIMH O 0aszax MJaHHBIX, HX CTPYKTYype,
CpeICTBaX CO3MaHHUS W pabOThl ¢ HUMH, YMCHHE HCIIOJIb30BaTh TaOIUYHBIC
(pensimroHHBIC) 6a3bl JAHHBIX (COCTABIATH 3alpPOCHI B 0a3axX JaHHBIX, BBITIOIHATH
COPTHPOBKY M TIOMCK 3amucel B 0a3e JaHHBIX, HATIOJMHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHIECKUE MOJICITU ISl aHAIIN3a
O00OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITOIHATH
aHaM3 pe3yJIbTAaTOB, IIOJIYYEHHBIX B XOJEC MOJCIMPOBAaHUS, OIICHUBATH
COOTBETCTBUE MOJICIH MOJCIHPYEMOMY OOBEKTY WIH MPOIECCy, MPEICTaBISATh
pe3yIbTaThl MOJICITMPOBAHUS B HATJISTHOM BUJIC;

YMEHUE OpraHW30BbIBaTh JIMYHOE WH(OPMAIIMOHHOE TPOCTPAHCTBO C
UCTIOJIb30BAHUEM PA3JIMYHBIX CPEICTB HHU(POBBIX TEXHOJOTHH, TOHUMaHHE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMaHHE OCHOBHBIX NMPHHIUIIOB Pa0OThI, BO3SMOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOT'O MHTEIUIEKTa B Pa3IHMYHBIX 00JACTAX,
HaJIMYMe TPEJCTABICHU O Kpyre pelraeMblX 3a]ad MAallMHHOTO OOY4YEeHHUs
(pacmo3HaBaHusl, KITACCUPUKAIMKA ¥ TPOTHO3UPOBAHMUS) HAIWYKE MPEICTABICHUM
00  WCHONB30BAaHMM  HMH(DOPMAIMOHHBIX  TEXHOJIOTHH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.

Bocnurare/ibHbIN MOTEHIHAJ TEMbI/ypoOKa:

- MIPUBJICYCHUE BHUMAHUSI OOYYAIOIIMXCS K LIEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha
ypoKax SIBIICHHWM, opraHu3alus X padoThl C MOJy4aeMON Ha YpPOKE COLHAIBHO
3HAUMMOM HH(pOpMaLMell — HHUIUMUPOBAHHE €€ OOCYKIECHHs, BBICKA3bIBAaHUS
OOy4arolMMHUCSl CBOETO MHEHHS [0 €€ IOBOJAY, BBIPAOOTKH CBOEro K HeH
OTHOUIEHUS;

- HUCIOJIb30BaHHWE BOCIMTATEIbHBIX BO3MOXHOCTEH COAEpKaHUS Yy4eOHOTO
npeaMeTa  4yepe3 JIEMOHCTpPAlUio OOydYaroluMCsi TPHUMEPOB OTBETCTBEHHOIO,
IPa)X/IaHCKOTO TMOBEACHUS, MPOSBICHUS YEIOBEKOMIOOUs U 100pOCepaeyHOCTH,
yepe3 MoadOp COOTBETCTBYIOIIMX TEKCTOB UIA YTEHMs, 3aJad JUIsl pelIeHus,
npoOJIEMHBIX CUTYalUi A7t 00CYKIEHHS B Ki1acce.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJ1eKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne /i Konrpoasubie Ilpakruueckne (uuppoBbie)
NMPOrpamMMbl Bcero
pPadoThI padoThI oOpa3oBaTe/ibHbIE
pecypcsl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [IporpammHuoe obecrieueHne 8 1
1.3 KommbrorepHsie cetu 5
14 NudopmanronHas 6€301macHOCTh 7 2
Htoro no pazneny 26
Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH
21 [IpencraBnenue nadopmanuu B 19 2
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 KomnbrotepHas apudmernka 11 1 1
Hroro no paszneny 44
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpPOBaHue
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcniomoraTenbHbIE anropuTMbl 8 2
3.3 YucieHHbIE METOIBI 7 1 3
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 7 1 1
JaHHBIX
3.5 AAropuT™Mbl 00pabOTKH MaCCHBOB 12 1 3.5
Hroro no pazneny 50
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHH
4.1 ‘ O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5




4.2 ‘ AHanu3 Ja”HHBIX 10 3
Htoro no pazneny 16
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 21.5




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne ni/m DOIDAMMEL B K I (uu¢posbie)
porp cero Oﬁl—lTpOJIbeIe p6aKanec1me 06pAz0OBATEBHbIE
pPadoThI padoThI pecypesI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 WNndopmanus n napopmaiioHssie 12 1 25
IPOLIECCHI
1.2 MopenupoBaHue 12 1 2
Htoro no paznemny 24
Pa3zngen 2. AnropuTt™Mbl 1 NIPOrpaMMHUPOBAHUE
2.1 DJIEMEHTHI TEOPUHU ATITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPBI JaHHBIX 32 3 10
23 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
IpOTrpaMMUPOBAHUS
Hroro no paszneny 54
Paznen 3. UngopManoHHbIE TEXHOJIOTHH
31 KomnbroTepHo-maremaTuyeckoe 12 1 2
MOJICITUPOBAHHE
3.2 ba3bl naHHBIX 12 1 4
3.3 Be6-caiiTh 14 4
3.4 KomnbrotepHas rpaduka 10 1 3.5
3.5 3D-MonenupoBanue 10 3
Hroro no pazneny 58
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 36.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Beero Konrpoabusie IIpakruueckue  00pasoBaTebHbIe
padoTbI padoThbI pecypcbl
TpeGoBaHus TEXHUKU OE€30M1aCHOCTH U TUTUEHBI
1 npu paboTe ¢ KOMIBIOTEPAMH U IPYTHUMHU 1
KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS
5 [TpuHIMIIBI paOOTHI KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIIIBIO IITHH. 1
KoHTtpouiepsl BHEIIHUX yCTPONCTB
4 ABTOMAaTHYECKOE BBIITOJIHEHUE MPOrPaMMBbl 1
IIPOLIECCOPOM
OnepartnBHas, NOCTOSTHHAS U JOJTOBpEMEHHAs
5 namaTh. KOHTpoJieppl BHEIIHUX YCTPOMCTB. 1
[IpssMo#t mOCTYyN K TaMATH
6 CoBpeMeHHbIE KOMITbIOTEPHBIE TEXHOJIOTUI 1
[TporpamMHoOe oOecrieueHre KOMIbIOTEPOB,
7 KOMITHIOTEPHBIX CUCTEM U MOOMITBHBIX 1
YCTPOICTB
3 CucrteMHOe MporpaMMHOe obecrieueHue. 1
OnepanroHHbIE CUCTEMBI
9 Yrunutel. [paiiBepsl yCTpOHCTB. 1
[TapannenpHOE MPOrpaMMHUPOBAHHE
10 WHcTamusmus 1 AeMHCTAIUIALNS TPOTPaMMHOTO 1 1

obecrieueHus




@aiinoBsle cucTeMsbl. [IpuHIMIBI pa3MeleHus U
MMEHOBaHMsI (paiiIoB B IOJITOBPEMEHHOM

11
namsty. [11a0noHb! A1 onucanus rpynn
dbaiinoB
3akoHozaarenscTBO Poccuiickoit denepanuu B

12 00JacT MPOrpaMMHOTO OOECTICUCHUS U
JTAHHBIX
[TpuHIMTIBI TOCTPOCHUS U arlapaTHBIE

13 KOMIIOHEHTbI KOMITBIOTEPHBIX ceTeil. CeTeBble
IPOTOKOJIBI

14 Cetb UnTEpHET

15 Paznenenue IP-cetn Ha noaceTu ¢ nomMouibo
MAacCOK IoJceTel

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nedarensHoctu B cetu MIHTEpHET.

17 Cepsucel MnTepHeTa. 'ocynapcTBeHHbIe
3JIEKTPOHHBIE CEPBUCHI U YCIYyTH

18 HNudopmanmonnas 6e301MacHOCTh

19 BpenonocHsle nporpaMMHoe o0ecrieyeHue u
MeTO/1bl OOPHOBI C HUM

20 [TpakTuyeckas pabora o reMe "AHTHUBUPYCHBIE
IporpaMMsI"
Opranu3zanys JMYHOTO apXuBa UH(pOpMAaLUU.

21 PesepBHoe konupoBanue. [laponbsHas 3amura
apxuBa

22 IudpoBaHue JaHHBIX

23 Anroputm mmdposanus RSA. Creranorpadus

24 [TpakTuueckas pabota no teme "ludposanue




TaHHBIX"

25

26

27

28

Nudopmanus, TaHHBIE ¥ 3HAHUS.
WnpopmanoHHbIe MPOLECCH B TPUPO/IE,
TEXHUKE U 001eCTBE

HemnpepbIBHBIE U TUCKPETHBIE BEIMYNHBI U
curHaibl. HeoOXoquMocTs TuCKpeTH3auu
uH(pOpManuy, MpeaHa3HaYCHHON JJIs XpaHEeHUS,
nepeaayn u 00padOTKU B IU(PPOBBIX CUCTEMAX

I[BOI/I‘-IHOG KOIHUPOBAHHUC. PaBHOMepHLIe n
HCPAaBHOMCPHLIC KOJbI. I[CKO,Z[I/IPOBaHI/IC
COO6H_IGHI/II71, 3alIMCaHHBIX C IIOMOIIBIO
HCPAaBHOMCPHLIX KOJO0B

Ycnoue @ano. [locTpoeHne 0JHO3HAYHO
JIEKOUPYEMBIX KOJOB C IOMOIIBIO JEpEeBa.
I'pad An. A. Mapkosa

29

EnuHuIbI U3MEpeHns KOIuyecTBa
uHpopmannu. AsdaBUTHBIN MOAXOM K OLIEHKE
KoJIn4ecTBa MH(popMauu

30

31

CucreMbl CUACIICHUS

HepeBozL YUCCII U3 OI[HOﬁ CHUCTEMBI CUHUCIICHUA
B JIPYTyIO

32

ﬂBOI/I'—IH&SI, BOCBMCpHUYHAA U
mecCTHaauaTecpuIHasd CUCTEMbI CUHUCIICHUS,
CBsA3b MCXKY HUMU

33

34

,ZIBOI/I'-IHaSI, BOCBMCpHUYHAA U
mecCTHaauaTecpuIHasd CUCTEMbI CUHUCIICHUS,
CBsA3b MCXKIY HUMU

I[BOI/I‘{HE[H, BOCBMCpHUYHAA U




mecTHaauaTcpuIHasg CUCTCMbI CHHUCIICHUS,
CBsA3b MCXKIY HUMHU

Apudmernueckue onepanuy B MO3HUIIMOHHBIX

3 CHCTEMax CUHCIICHUS

36 TpouuHasi ypaBHOBELIIEHHAs cUCTEMA
CUHCIJIEHUS

37 JIBOWYHO-/IeCATUYHAS. CUCTEMA CUUCIICHUS

38 KoaupoBanue TeKcTOB

39 PacTtpoBoe xonupoBaHue n300pakeHUi

40 [TpakTnyeckas pabora no Teme
" [luckpernsanus rpaguueckor nHGopmanuu"
I{BeToBBIE MOJENIN. BekTOopHOE KOIMpPOBaHHUE.

41 ®dopmarsl ¢aiinoB. TpéxmepHas rpaduka.
@®pakranbHas rpaduka
Konuposanue 3Byka. Orienka

42 UH(POPMALIMOHHOTO 00BbEMA 3BYKOBBIX JIAHHBIX
IpY 33JJaHHBIX YaCTOTE JUCKPETH3AIMU U
Pa3psAIHOCTH KOAUPOBAHUS

43 [IpakTuyeckas pabora o Teme
"Jluckpernsanus 3ByKoBoi nHpopmauu"

44 OcCHOBBI areOpsl JIOTUKU

45 Jlornueckue onepanuu. TaObIuIbl HCTUHHOCTH
Jlornueckue BelpaxeHnus. Jlornueckue

46 TOKAecTBa. Jl0Ka3aTeabCTBO JIOTHIECKAX
TOKAECTB C MTOMOIIBIO TaOIUI] UICTHHHOCTH
[IpakTuueckas padora no Teme «Ilocrpoenue u

47 aHanu3 Ta0JIMIl UCTUHHOCTH B TAaOJIMYHOM

nporeccopey




48

Jlormueckue OIcpanru U onepanri Hal
MHOXECTBaMU

49

50

Jlormueckue OIcpanru U onepanr HaxlQ
MHOXCCTBaMU

3aKkoHbI anreOpsbl JOTMKU. DKBUBAJICHTHBIC
peoOpa3oBaHus JOTMUYECKUX BhIPAKEHUI

o1

Jlornueckue ypaBHEHUs U CUCTEMbI YPaBHEHUIN

52

53

54

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJINYECTBA BO3MOXKHBIX JIOTHYECKUX (DYHKITHIA
OT KOJINYECTBA apryMeHToB. [loiHbIe crcTeMBbI
JOTHYECKUX (DYHKIIHNA

Kanonnueckue (popMbl JTOTHYECKUX
BbIpakeHUIl. COBEPIICHHBIE TU3bIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaJIbHBIE (POPMBEI,
QITOPUTMBI UX MOCTPOEHUS MO TabIuIe
VUCTUHHOCTH

Jlormyeckue 3J1eMEeHTHI B COCTaBe KOMIIBIOTEPA

55

Tpurrep. Cymmarop. MHoropa3psaHbiit
CyMMaTop

56

57

[TocTpoenne cxeM Ha JOTUYECKUX DIIEMEHTAX.
3aHI/ICI> JIOTUYECCKOI'O BI)Ipa)KeHI/ISI 10
JIOTUYECKOI cXeMe

MI/IKpOCXCMH H TCXHOJIOTHA UX MTPOU3BOJACTBA

58

[IpencraBieHue HenbIX YUCEN B TaMSITH
KoMIboTepa. OrpaHuYeHHOCTH AUala3oHa
qucell P OTPAaHUUYEHUH KOJIMYECTBA Pa3psiioB.
[IepenonHenue pa3psiiHOM CETKH

59

Bbe33HakoBbIe U 3HAKOBEIE JJaHHbBIE. SHAKOBBIN




OuT. JIBOMYHBIN JOTIOJHUTEIIBHBIN KO/
OTPULATEIbHBIX YUCEN

[ToOuToBBIEC TOTHYECKHE OTIEPALIUH.

60 Jlornueckuii, apuMeTHUECKUI U UKINIECKUIA
C/IBUTH
61 [ToaroroBka K UTOrOBOI pabOTe 3a MOIYTOHeE.
' [ToBTOpEHUE
62. [ToBTOpEeHME
63 HIudpoBaHue ¢ TOMOLIHIO ITOOUTOBOM
' onepanun «uckmouaromee MIN»
64 [IpencraBneHne u XpaHeHHE B TaMATH
' KOMITBIOTEpA BEIIECTBEHHBIX YHCEI
BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
65. YHCIIaMH, HAKOIIJICHHUE OMIMOOK MPH
BBIYHCIICHUSIX
[IpakTuueckas pabora no teme «M3yuenue
66. MOPa3psAIHOTO MANTMHHOTO TIPE/ICTABICHUS
IENTBIX ¥ BEIIECTBEHHBIX YHCEI»
67 [Toropenue. [loaroroBka k HTOroBoit padore
' 3a MOJIyroIue
68. Htorosas pabota 3a 1 momyroaue
69. AHaIM3 anropuTMOB
Oranbl pelieHus 3a/1a4 Ha KOMITbIOTEpE.
70. WncTpyMeHTalbHbIE CpeACTBa: TPAHCIATOP,
OTJaTYMK, TPOPUINPOBIIUK
Cpena nmporpammupoBanus. Kommumsius u
71. MHTEpIIpeTanus nporpamMmm. BupryanbHbie

MaluHbl. IHTerpupoBaHHas cpeia pa3paboTKu




72. Mertoabl OTJIaJIKK MPOrpaMM 1
73 Tumnbl nepeMeHHbIX B A3bIKE 1
IPOTPaMMHUPOBAHUS
74, O06paboTKa 1ebIX Ynuces 1
75. O0paboTka BEIIECTBEHHBIX YHCEIT 1
76. Ciy4aifHbIe W TICEBIOCTYYalHbIC YnCa 1
77. Bersnenus. CioxHble ycloBus 1
78. [{ukisl ¢ ycaoBreM 1
79 ukier mo nepemenHol. B3anmo3zamMeHs1eMoCTh 1
pa3IMYHBIX BUOB IIUKJIOB
80 O06paboTka HaTypaJIbHBIX YHCEN C 1
' HCITIOJIb30BAHMEM [IHKIIOB
HaxoxxeHue Bcex IpOoCThIX YKCell B 33JaHHOM
81. nuanasone [IpakTudeckas paboTa o Teme 1 0.5
«Pemenue 3a1a4 MeTo10M nepedopar
82. WNuBapuaHT nukia 1
83. JloKyMeHTHpOBaHuE IPOrpaMm 1
84. O0paboTka JaHHBIX, XpaHALIUXCS B (paiinax 1
85. PaszOunenne 3amaun Ha moa3amgadyu 1
Vcnonb30BaHue cTaHAAPTHON OMOIMOTEKH
86 s3bIKa porpaMmupoBanus. [logkinouenue 1
' O6MOIMOTEK MOAIPOTPaMM CTOPOHHHX
POM3BOIUTENEH
87. [TonmporpaMmsl (rpoueaypsl U GyHKIIUHN)
88. [Monmporpammsl (porietypsl U pyHKITUH)
89 [IpakTuueckas pabora no Teme "Pa3paboTka 1 1

noanporpamMm”




Pexypcusi. PekypcuBHbie 00BEKTHI ((DpaKTaibl).
PexypcuBHbIe nponieAypsl ¥ YHKIIHH.

%0. Vcnonb3oBaHue creka Ajs opraHu3aluu
PEKYPCHUBHBIX BBI30BOB
01 [IpakTuueckas padbora no Teme "PexypcuBHbie
' HOIPOrpaMMbI”
92. MoaynbHbII NPUHLIUI TOCTPOEHUS IPOrpaMM
93. YuciieHHbIE METOIBI
94 [IpakTryeckas pabora o Teme «HucieHHoe
' pelIeHre YPaBHEHU D
95 Mcnonb30BaHue TUCKPETU3ALMH B
' BBIYMCIUTENIbHBIX 33a4ax
[IpakTuyeckas pabora o Teme
96. «[IpubnmKkEHHOE BHIYMCICHNE IJTMH KPUBBIX U
wiomaaen puryp»
97 [IpakTrueckast padbora o Teme «Ilomck
' MakcuMyma (MUHUMYyMa) QYHKIIUN
O06paboTKa CUMBOJIBHBIX JaHHBIX. AJITOPUTMBI
98. 00pabOTKH CUMBOJIBHBIX CTPOK: MOACUYET
KOJINYECTBA MOSBICHNU CHMBOJIA B CTPOKE
Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
99. pa3bueHue CTPOKHU Ha CJIOBa 10 MPOOETbHBIM
CHUMBOJIaM
Anroput™Mbl 00pabOTKH CHMBOJIBHBIX CTPOK:
100 TIOWCK TOJICTPOKH BHYTPH TAHHON CTPOKH;
' 3aMeHa HalJeHHOM MOJCTPOKH Ha JAPYTYIO
CTPOKY
101.  IIpaktmueckas padota o Teme "OOpaboTka




CTPOK C UCHOJIb30BaHUEM (PYHKIIUI
CTaHJAPTHOW OMOJIMOTEKH SI3bIKA
porpamMMupoBaHus"

102.

103.

104.

I'enepanus cioB B 3alaHHOM andaBuTe

MaccuBbl ¥ OCI€10BaTEILHOCTH YUCEIL.
[TpakTrueckas padota mo Teme "3arnoaHeHUE
Maccua"

O06001IEHHbIE XapaKTEPUCTUKHA MACCHBA

0.5

105.

JIMHEeWHBII ONCK 3aJaHHOTI0 3HAUCHHS B
MmaccuBe. [IpakTudeckas padbora o Teme
"JInHeHHbIN MOUCK 3aJaHHOT0 3HAYEHUS B
Maccuse"

0.5

106.

107.

108.

[TpakTryeckas pabdora no teme "[lonck
MHUHUMAaJIBHOTO (MaKCUMAJIbHOT'0) 3JIEMEHTA B
YHCIIOBOM MaccuBe"

CoprupoBka ogHOMepHOro Maccusa. IIpocTsie
METO/bI COpTUPOBKU. [IpakTHueckas paboTa 1o
teme "[IpocTeie METOBI COPTUPOBKH MaccuBa'

CoptupoBka ciusHreM. BICcTpas copTHpoBKa
maccuBa (anroputM QuickSort). ITpakTuyeckast
pabota o teme "BricTpas copTupoBKa
MmaccuBa"

0.5

0.5

109.

JIBOMYHBII OUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTudeckas pabora mo reme
" JIBOUYHBIN MOUCK"

0.5

110.
111.

JIByMepHbIE MacCUBbI (MaTPHUIIbI)

AAropuT™MBI 00pabOTKH MaTpPHUIL

112.

Pemenue 3agad agann3a JaHHBIX




113.

CpezncrBa TEKCTOBOTO Tpolieccopa

114.  KommbroTepHasi BEpCTKA TEKCTa
115 [IpakTuueckas padora o Teme "BépcTka 1
" JIOKyMEHTOB C MareMaTH4eCKUMH popmysamu"
116.  MHCTpYMEHTHI pelieH3UpPOBAHUS
117 [TpakTuyeckas pabora no Teme 1
' "MHOrocTpaHU4HbIE TOKYMEHTHI"
O6uaunsle cepBuchl. KomiekTuBHas paborta ¢
118.  moxymentamu. IlpakTudeckas pabora 1mo reme 0.5
"KonnektuBHas pabota ¢ JoKkyMeHTaMu'"
119.  Awnanu3 panubix. bonbme nanHbie
120.  MamunHOe oOyueHue
121 AHaJIN3 JAHHBIX C TOMOIIBIO JIEKTPOHHBIX
" Tabuawmig
122 [TpakTuyeckas pabora no reme "AHanus 1
" JIaHHBIX C TIOMOIIBIO YJIEKTPOHHBIX TaOIHIL"
[TocTpoenue rpagukoB GyHKIMHA.
[TpakTuyeckas pabdora no Teme "Harnsanoe
123.  mpexacraBieHue pe3yabTaToOB CTATUCTUYECKOM 0.5
00pabOTKM JaHHBIX B BUJE TUarpaMm
CpeACTBaMU PEAAKTOPA IIEKTPOHHBIX TabHI"
124 Jlunum tpenna. [Ipaktuueckas pabora o Teme 05
' "TlonGop MMHUM TpeH 1A, TPOrHO3UpOBaHHE" '
[Ton6op napamerpa. [IpakTudeckas padbora no
125.  Teme "UmncieHHOE pelIeHHE yPaBHEHUN C 0.5
MOMOIIBIO TT0100pa mapameTrpa"
126, OnTuMu3anus Kak TOMCK HAUTYYIIEero 05

PECIICHHMA B 3aIaHHBIX YCIIOBUAX. HpaKTI/I‘-IeCKaSI




pabora no Teme "Penienue 3aga4 onTUMU3AIIT
C TIOMOIIBIO YJICKTPOHHBIX Ta0IHIT"

127, [ToaroroBka Kk HTOroBO# paboTe 3a MOIYroIue. p
IToBTOpenue

128.  Urorosas paboTa 3a moyryrojaue 2

129 O06001IeHrne U cucTeMaTU3aIus MPOUICHHOTO p
3a rox. [loBropeHnue.

130. O06o0011eHre U cucTeMaTu3alus MPOHIeHHOTO 5
3a roa. [loBropeHnue.

131. Hrorosas pabota 3a roj 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KIIACC

Ne
n/n

Tema ypoka

KonuuectBo undopmarmu

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoTshI

IpakTnyeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

Anr OPUTMBEI CX)KAaTHUA JaHHBIX

Anroputm Xaddmana

[IpakTrueckas padora o Teme "Coxatue
JTAHHBIX C ITOMOIIIBI0 anroputMa Xaddpmana"

Anroputm LZW

ANTOPHUTMEI C)KaTHUs TAHHBIX C TIOTEPSIMHU.
[TpakTuueckas pabota mo Teme "Cxatue
JMaHHBIX ¢ motepsamu (arroputmel JPEG, MP3)"

0.5

CxopocTh nepefaun JaHHBIX

HOMGXOYCTOI\/’I‘-II/IBBIC KOAbI

10

11

[IpakTuyeckas pabora o Teme
"ITomexoycToitunBbie KObI"

Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX
B3auMoeiicTBue. CuctreMHbli 3 PexT.
VYrpasieHnue Kak HH()pOPMALIMOHHBIN IIPOLECC.
OGparHas CBsI3b

Mogenu u MOZACIINPOBAHUC

12
13

I'padbr
Pemrenue 3a1a4 ¢ moMo1sio rpagos

14

HepeBps

15

OCHOBBI TEOPUH UTD

S




[IpakTuyeckas padora no Teme "[lonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C IMOJIHOMN
uHpopmanueir”

17 CpencTBa HCKYCCTBEHHOI'O MHTEIJIEKTA

18 [TpakTrueckas padota nmo Teme "Cpeacrra
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanusanus NOHATUS aropurMa. MamuHa

19 ThIOpUHra Kak yHUBEpCaJIbHasi MOJIENb
Bbrunciennil. Tezuc Yépua—Tpropunra

20 [TpakTuueckas pabota no Teme "CocraBieHue
IIPOCTOM MPOrpaMMBbl /1Sl MalliiHbl ThiopuHra”

21 Mammuna [Tocta

22 Hopwmansnusie anropudmer Mapkosa
ANroOpUTMHYECKH HEpa3peluMble 3a1a4H.

23 3agada octaHoBa. HeBO3MOXKHOCTH
ABTOMATUYECKOM OTJIAJKH ITPOTrPaMM

24 C0XHOCTb BBIYHMCIIEHUI

o5 [Tonck npocThIX YKCeN B 3aJaHHOM JTMaNa30He ¢
MOMOIIbIO AJITOPUTMA «peleTo JpaTocheHa»

26 [TpakTuyeckas pabdora no teme "[lonck
IIPOCTBIX YKCEN B 3aIaHHOM JlMana3oHe"

97 MHoropa3psHble LeNble Yncia, 3a/1a4u
JUIMHHOU apu(MeTuKu

28 [IpakTrueckas padota mo Teme "Peanmu3anus
BBIYMCIICHUI C MHOTOPAa3psAIHBIMU YUCIIAMH"

29 CrnoBapu (acconiuaTUBHBIE MaCCHBBI,

otoOpaxkenust). Xour-radbmauisl. [loctpoenue




30

31

32

aﬂq)aBI/ITHO-‘-IaCTOTHOFO CJIOBapsd IJId 3aJaHHOT'O
TCKCTa

[TpakTrueckas padota mo teme "[locTpoeHue
an(aBUTHO-YACTOTHOTO CIIOBApPS JIJIsl 33JaHHOTO
TekcTa"

AHan3 TeKCTa Ha €CTECTBEHHOM SI3bIKE.
Brigenenue mociaenoBaTeIbHOCTEN IO
mabsony. Perymsipasie BeipaskeHus. YacTOTHBIN
aHau3

[TpakTrueckas padota mo Teme "AHanu3 TEKCTa
Ha €CTECTBEHHOM si3bIKe"

33

34

35

Creku. AHanM3 NpaBUILHOCTH CKOOOYHOIO
BBIPAXKECHUS

Brruncnenune apuMeTndeckoro BEIpaKeHus,
3aMMCaHHOTO B MOCT(UKCHOH popme

[TpakTuyeckas padora o reme "Breruncienue
apu(METHUECKOTO BBIPAXKCHUS, 3aIIMCAHHOTO B
noctduxcHou popme"

36

Ouepenu. Mcrionp3oBanue ouepeau AJis
BPEMEHHOT'O XpaHEHUS JaHHBIX

37

38

39

[TpakTudeckas paboTa mo Teme
"Ucnons3oBanue ouepenn”

JHepeBbsi. Peanu3arus aepesa ¢ mOMOIIBIO
CCBIJIOUHBIX CTPYKTYp. J{BouuHbIe (OMHApHEIE)
nepeBbst. [locTpoenne nepeBa uist 3a1aHHOTO
apuQMETHUUECKOTO BBIPAKECHUS

[IpakTuyeckas pabora o Teme




40

41

42

"Ucnonb3oBaHne 1EpEBbEB /17151 BHIYMCICHUS
apu(MEeTHUECKUX BbIpaKEHUI"

PexypcuBHBIE anropuT™MBI 00X0/1a JepeBa.
Hcnonb3oBaHue creka u ouepean At ooxona
JepeBa

PexypcuBHBIE anropuT™Mbl 00X0/1a JepeBa.
Hcnonp3oBanue cTeka u ouepenu Uit 00xona
nepeBa

Anroputmsl Ha Tpadax. [Toctpoenune
MHHHMAaJILHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOTO CBA3HOTO HEOPUEHTUPOBAHHOTO

rpada

43

O6xox rpada B riryouny. O6xox rpada B
HIUPUHY

44

45

KonnuecTBo pa3inyuHbIX yTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada

Anroput™m JleMKCTpBI.

46

[IpakTuueckas pabora no teme "Bpruncinenue
JUTMHBI KPaTYalIIero myTH MEXy BEpPITHHAMA
rpaga (anroputm Jlenkcrpsr)”

47

48

AnroputMm Droiiia—Y opuraiia
3aiauu, pellaeMble ¢ TOMOIIBIO
JUHAMHUYECKOTO MPOrPaMMHUPOBAHUS:
BBIUMCJICHHE PEKYPCUBHBIX (DYHKITUI

49

[TpakTuueckas pabota no teme "Bpruncienue
PEKYPCHUBHBIX (DYHKIUH C TOMOILBIO




JUHAMHYECKOI0 IporpaMMupoBaHus”

38,[[3‘11/1, pemacMbIC C ITIOMOIIBIO

50 JUHAMHYECKOTr0 POrpaMMUPOBAHUS: MTOACUET
KOJIMYECTBA BAPUAHTOB
[IpakTrueckas padora mo teme "llomcuér
51 KOJIMUECTBA BAPUAHTOB C IIOMOIIBIO 1
JTUHAMHYECKOTro MporpaMMupoBaHus”
3ajauu, pellaeMble ¢ TOMOIIBIO
52 JTUHAMHYECKOTO IPOrPaMMHUPOBAHUS: 3a/1a4UH
ONTUMM3AIIH
53 [TonsiTHE O MapagUrMax MPOrpaMMHPOBAHUS.
0030p A3bIKOB IPOrPaMMHUPOBAHUS
54 [TonsiTrie 06 00BEKTHO-OPUEHTUPOBAHHOM
POrpaMMUPOBAHUN
55 OO0BbekThI U Kacchl. CBOMCTBA M METOIBI
00BEKTOB
56 OOBeKTHO-OPUEHTHPOBAHHBIN aHAIN3
[TpakTudeckas paboTa mo Teme
57 "Hcnonb30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTtka nporpamm Ha OCHOBE OOBEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a
59 [TpakTuueckas padota "Pa3paboTka nmpocToii 1
MIPOTPAMMBI C HCIIOJIb30BAaHUEM KJI1acCOB"
WNukancynsuust. [Ipaktudeckas pabota mo teme
60 "Pa3zpaboTka Kiacca, HCIIOJIb3YIOIIEro 0.5

MHKAICYJIALIUI0"




61. [ToaroroBka k uToroBoit padore 3a 1 n/r
62. Wrorosas pabora 3a 1 /r
63. Hacnenosanue. [lomrumopdusm
64 [IpakTrueckas padota nmo Teme "PazpaboTka 1
' repapxuu Kjiaccon"
65 Cpenbl ObICTPOIl pa3pabOTKH MTPOTPAMM.
' [TpoexTupoBanue nnTepdeiica moab30BaTeNst
66. [IpoexTupoBanue uHTEpPEiica MoIb30BATEINS
67 Hcnonp30BaHne TOTOBBIX YIPABISEMBIX
' 3JIEMEHTOB JJIsl IOCTpOeHus nHTepdeiica
68 [IpakTuueckas padora o Teme "Pa3paboTka 1
' IpOTpaMMBI ¢ TpaduueckuM uaTepdericom”
69. Nzydenune BTOporo si3bIka MpOrpaMMHUPOBAHHS
70. H3ydeHue BTOPOTro s3bIKa IpOrpaMMHUPOBAHUS
71 DTansl KOMITBIOTEPHO-MAaTEeMaTHIECKOTO
' MOJIEIUPOBAHHMS
JuckpeTusanys npyu MaTeMaTHYECKOM
72. MOJICIMPOBAHUH HEMPEPHIBHBIX MPOIECCOB.
MopenupoBaHue IBHKEHUS
73 [TpakTuyeckas pabora o Teme 1
' "MopenupoBaHue ABUKEHUA"
MonenupoBaHue OMOJIOTHYECKIX CHCTEM.
74, [TpakTuyeckas pabora 1Mo Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"
75 MareMaTHuecKue MOJIeIH B SKOHOMHUKE.

BreraucnurensHbIe OKCIICPUMCHTBI C MOACITIAMU




BepositHocTHBIE MOenH. [IpakTuueckas pabora

76. 1o teMe "MIMUTalMOHHOE MOJEIINPOBAHUE C 0.5
nomotibio Mmetona Mounte-Kapio"
77 KomMriproTepHOE MOICTMPOBAHUE CHCTEM
' yIpaBJIeHus
78. O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA
79. Tabnuunble (pensauuoHHbIC) 0a3bl JaHHBIX
[Touck, copTupoBKa U QPUITPALMS TaHHBIX.
80. 3anpochl Ha BBIOOPKY JTaHHBIX. 3allpPOCHI €
napaMmerpamu. BeraucisieMble osis B 3ampocax
81 [TpakTuueckas pabora no Teme "Pabora c 1
' roToBoy 0a3oi JaHHBIX"
MHuoroTabauanbie 0a3bl JaHHBIX. THITBI CBs3EH
82. Mexy TabnuuaMu. BHenHuit kitrou.
IlemocTHOCTH 0a3bl JaHHBIX
83 [TpakTuueckas pabota mo Teme "Pa3zpaboTka 1
' MHOTr0OTa0JIMYHON 0a3bl JaHHBIX"
84. 3anpockl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
85 [IpakTuueckas pabora o teme "3anpocsl K 1
' MHOTOTa0INYHON 0a3e JaHHBIX"
86. 31k ynpaBnenus gaaasiMua SQL
87 [IpakTuueckas pabora no teme "YmupasieHue 1
' JIAHHBIMU C TIOMOIIBIO si3bIka SQL"
88 Hepensumonnsie 0a3bl JaHHBIX. DKCIIEPTHBIE
' CHCTEMBI
89. WHTepHeT-npuioxeHus
. OHSTHE O CEPBEPHOM U KIIMEHTCKON YacTAX
90 IT




caita. TeXHOJIOTHUS «KIUEHT — CEPBEP», €€
JIOCTOMHCTBA U HEJJOCTATKU

91. OcHosbl si3p1ka HTML

92, [IpakTudeckas padora no teme "Coznanue 1
TEKCTOBOM BeO-CTpaHUIIBI"

93. OcHnogsl si3p1ka HTML

94. OcHosbl si3p1ka HTML
[IpakTuueckas padora o Teme "Coznanue Beo-

95. CTPaHMIbl, BKIKOYAIOLEH MyJIbTUMEIUIHBIC 1
00BEKTHI (PUCYHKH, 3BYKOBbIE JaHHBIE, BUEO0)"

96. OcHoBbI KacKkagabIX Tabmui ctuieit (CSS)
[IpakTuueckas padora o Teme "Odopmienne

97. CTPaHHIIBI C TOMOIIbIO KaCKaHBIX TaOJIHII 1
cruiein”

98. Cuenapuu Ha s3p1Ke JavaScript

99. Cuenapuu Ha s3pike JavaScript

100.  ®opwmebl Ha BEO-CTpaHUIIE

101, [TpakTnyeckas padora no Teme "O6padboTKa 1
JaHHBIX opM"

102. Pa3smernienune BeO-caiiToB. Yciryra XOCTUHTA.
3arpyska ¢aiiioB Ha calT
Kanpuposanue. VicipaBieHue mepcreKkTuBEI.

103, I'ucrorpamma. Koppekius ypoBHeEN, KOppeKIUs
nsera. O0eciBeUnBaHNE [IBETHBIX
M300paKeHHIA

104, BBoja n3obpaxeHuit ¢ HCMOIb30BaHUEM 05

Pa3IUYHBIX HU(POBBIX YCTPOHCTB.




[IpakTuueckas padora no Teme "O6paboTka
dpoBsIX poTorpaduii"

Perymsb. Pabora ¢ o6nactsaMu. OUiIbTpHL.

105.  IIpaktuyeckas pabora no teme "Perymib 0.5
dpoBbIX poTorpaduii"
MHuorocnoitabie n300pakeHus. TeKCTOBbIC
106.  cmomu. Macka cnos. Kanansl. CoxpaneHue
BBIJICJIEHHON 00J1acTH
107 [IpakTudeckas pabora Mo Teme 1
' "MHorocoiHbIe H300pakeHus"
[ToxaroroBka wimocTpanuii 1yist Be6-caiToB.
108.  IIpaktuyeckas pabora Mo Teme 0.5
" AHMMHpPOBaHHBIE H300paKeHus"
109 Bekrophas rpaduka. Bekropuzaius pacTpoBbIx
" u30bpakeHuii
110 [TpakTuyeckas pabdora no reme "BekropHas 1
" rpaduxa"
111 [TpuHIMTIBI TOCTPOCHUS M PEIAKTHPOBAHUS
" TpEXMEpPHBIX MOJIEeH
112 [Tpaktuyeckas pabora no reme "Coznanue 1
" IPOCTHIX TPEXMEPHBIX MOeei"
113. Cerounbie Mmogenu. Marepuassl
114 [TpakTnueckas pabota no teme "CeTouHble 1
" momenn"
115 MojenupoBaHie HCTOYHUKOB OCBEIICHUS.
* | Kamepsr
116.  IIpaktuyeckas pabora mo Teme "Penaepunr" 1




117. AnuTtuBHbIE TeXHOJOTUH (3D-ipuHTEpHI) 1
118, [TonsiTue o BI:IpTyaJILHofI pEaNbHOCTH U 1
JIOTIOJTHEHHOHN pPeaIbHOCTH
119.  TloaroroBka k uToroBoii padote 3a Il n/r
120.  Hroromas pabora 3a Il n/r
121 O06o0mIeHre U cucTeMaTr3aIys TPOUIEHHOTO 4
3a roj. [loBropenue.
122. [ToaroroBka Kk HTOroBOM padboTe 3a ToJ. 2
123. Hrorosas pabota 3a roj 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




