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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uHpopmaruke (yriayosE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0OOpa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npencraBieHHbix B I'OC COO, a takxke ¢enepaibHOl padoueit
IpOTrpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKe AaET MPEACTaBICHUWE O LENAX, oOmei
cTpaTeruu OOYYEHHs, BOCIHUTAHHS M pPa3BUTUS OOY4YaIONIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «Wudopmaruka» Ha yriayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE peIMETHOE coJiepKaHue, npeycMaTpuBaeT ero
CTPYKTYpUpPOBaHUE IO pa3/ieiaM M TeMaM Kypca, ONpeessieT paciupe/iesieHHe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHue yyeOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHIyeMylo (IPUMEPHYIO)
MOCNEOBATEIPHOCTh WX  HM3y4eHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMma 1o nHGOpMaTHKE ONpEAeIseT KOTUUYECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTHKU Y4eOHOTO MaTepHaa Il KaKI0ro roja u3y4yeHus, B TOM YUCIIe
JUISL COZEPKATEIIbHOTO HATOJHEHHs] Pa3HOTO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy/lapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke siBiasercs
OCHOBOM JJIi COCTABJICHUS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OpPMATHKM KaK HAyYHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAITMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE = 005IacT  TMpuUMeHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WH(GOPMAIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COITUAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIN ~ XapakTep HWHPOPMATUKM ©  UHPOPMALMOHHOM
JESITEIIbHOCTH.

Kypc undopmatuku Ajis ypoBHS CpeHEro 0O0IIero oOpa3oBaHUs SBISIETCS
3aBEpIIAIONIMM JTarlOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcs B 00iacTu
uHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH, Onmupaercs
Ha cojiepKaHue Kypca MH()OPMATHKX YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAlUi0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbratel  yrmyOnéHHOro ypoBHA H3Yy4eHHs y4eOHOro mpenMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieAywnein npoPecCUOHATIBHOW JIEITEIbHOCTH KAaK B paMKax JIaHHOU
peAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B CeOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOHUTCS JlaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aWMOCBSI3€H, CTOCOOHOCTh JIEMOHCTPUPOBATH PA3TNUHBIC TIOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJIA U3y4aeMOU NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayH,
XapakTepHbIE ISl HCIOJIb30BaHHWS METOJOB M HMHCTPYMEHTapusi JaHHOMN
peIMETHON 00JIacTH;

HaJIM4ME MPEACTABICHUN O AAaHHOW MPEAMETHOW O00JIACTHU KaK ILIEJIOCTHOM
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00€CIeYnBAETCA
LeJI€HANPABICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  npodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HENOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBbl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMBl W CETH, OOJIbIIME JaHHbIE U
MalIMHHOE O0OYy4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TEXHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTWH BUPTYyaJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «MHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBHUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3ydeHHUE
uHpopmaTtuku B 10—11 knaccax 4oMKHO 00€CIEUNTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

c(OpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ian4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



chOPMHUPOBAHHOCTh  MPEJCTABICHUA O BIUSHUM  WHOOPMAITMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOILIECTBE, MOHHUMAHHE COLMAILHOTO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4e€OHOH, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENIbCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHMBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeamera «MHpopmMaThka» BBIACISIOTCS YETHIPE
TEMAaTUYECKHUX pa3iena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CHUCTEMBI, padOTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBBI HH(pOpPMATHKH» BKIIOYAaeT B cels
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCH KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
QITOPUTMHYECKOTO MBIIIUICHHS, pa3pabOTKy aITOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIIPOCAM
npuMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJa4ax aHaiau3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ IJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénHom nanee coaepxkanuu ydeOHoro npeameta «MHbopmatrkay
KYPCUBOM  BBIJICJICHbl  JIONIOJHUTEIBHBIE TEMbI, KOTOpPbIE HE BXOJAT B
00s3aTEeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEJIOKEHBI I U3yUCHHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCHI.

YrnyOnéHHpli  ypOBeHb U3Y4YeHUST HH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTA. YTIYONEHHBIH YPOBEHb W3YUYEHUS
uH(popMaTUKKA 00ECIEYUBAET: MOATOTOBKY OOYyYarolIUMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUATBPHOCTH B 007acTH HWHGOPMAIIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NS TEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EauHoro rocyiapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOy4deHUs
MOXET OBITh M3MEHEHAa MO YCMOTPCHHIO YYHTENS NpPH TOJATOTOBKE paboueit
POrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCciI0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3ydeHus UHGOpMaTUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBass rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU IIU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUWHU  PA3BUTHUSA KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotrepbl. PacnpenenéHable BbIYUCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JAaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HUX pPOJb B
KOMMYHUKAIUSX. BcrpoenHslie KOMITBIOTEPBI. MHUKPOKOHTPOJIIEPHI.
PoGoTn3upoBaHHbIe TPOU3BOJICTBA.

[IporpammHoe obecrieueHre KOMITbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IpPOrpaMMHOr0o oOecnedeHus: U HX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapanmienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpaMMmHoe oOecriedeHue. OrnepalliOHHbIE CHUCTEMBI. Y TUJIMTHI.
HpaiiBeppl  ycTtpouctB. MHCTamusuuss W JAEUMHCTAULALUSA  IPOTrPAMMHOIO
oOecreyeHusl.

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

[TporpamMmmMHoe obecrieuenue. JIMeH3upoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
u 1upoBeix pecypcoB. IIpompuerapHoe u  CBOOOJHOE MPOrPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieueHuss MW UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaeMas
3aKOHOaTeNnbCcTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BaHUE
MIPOTPaMMHOT0 oOecTieueHus U TU(PPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS W annapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moncetm ¢ momouipto macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [loyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i10M ceTh. OmnpezneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoctn B cetu  HMuTepHer. CepBucel  HMHTepHeTa.
['eonndopmaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBHUCH PEATbHOTO BPEMEHU



(Hampumep, JIOKamuMsi MOOWJIBHBIX TENe(POHOB, OMpENCTICHUE 3arpyKEHHOCTH
aBTOMArHuCTpajeii), MHTEPHET-TOPTOBIIS, OpOHUPOBAHUE OUIIETOB ¥ TOCTHHHUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U ycinyru. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJEUCTBUS W oOMeHa aaHHbIMH. CeTeBoit
ATUKET: MpaBwWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJIOTH. OOImue mpodieMbl 3aliuThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHoctH. CpeacTBa  3alUTHI
uH(pOpMAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
nHOOpPMAITMOHHBIX  cHucTeMmax. lIpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30IacCHOCTH.

[IpenoTBpanieHue HECAHKIIMOHHPOBAHHOTO JocTynma K JUYHOU
KOH(DUIeHIIaNBbHON HHPOpMAIIUK, XpaHSIIEHCs Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIC MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmTa apxusa.

[udpoBanne nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHIL.
[udper npoctoii 3amensl. [ludp [eszaps. [udp Buxkenepa. Anroputm
mdpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmanusi, nanusie 1 3HaHus. MHbopmalimoHHbie Mpoieccsl B MPUPOJIE,
TEXHUKE U 00IIIEeCTBE.

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

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiiel u3aMepenus: koaudectBa uHbopmanuu. AaBUTHBIA MOIXO0A K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHusi. CBoOMCTBa MO3UIIMOHHOW 3aluCU YuUCa:
KOJIMYECTBO IU(pP B 3aMUCH, NMPU3HAK JEIMMOCTH YHCIia HA OCHOBAHHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TIEPEBO/Ia LIEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUHCIICHUS B
JECATUYHYI0. ANTOPUTM TMEpeBOjia KOHEUYHOW P-wdHON npoOu B NECSITHUHYIO.
AJTOpUTM TIEpEBOJIA LIEJIOTO YHUCIIAa U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. [lepeBox koHewHOM pAecaTU4YHOW npobu B P-wunyro. J[BouuHas,
BOCbMEPUYHAS M IIECTHAIATEPUYHAS] CUCTEMBbI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.



Apudmerrdeckue omnepanud B MO3WIIMOHHBIX CHUCTEMax CUUCIeHUs. TpowdHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONYHO-/IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoGaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  HHQOpMAMOHHOTO  00BEMa
rpaUIeCKuX TaHHBIX MMPY 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. @opmarbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

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

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIl MCTUHHOCTH. JlorMueckue BBIPpAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBaAMHU.

3aKkoHbl aireOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUH OT KOJIMYEeCTBa apryMeHTOB. [10IHbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  Jormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBICE HOpPMaJbHBIE (DOPMBI, QJITOPUTMBI HX
MOCTPOEHUS IO TaOJIUIE UICTUHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJJTaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aliCh JIOTMYECKOTO BBIPAXKEHHS TI0
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYe€HHOCTH
JMana3oHa 4Yucel MpU OrpaHUYEHHH KOJudecTBa pas3psiaoB. [lepenosHenue
pa3psiiHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENBHBIN KO/ OTPULIATEIIBHBIX YUCET.

[lobutoBbie normyeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMompbIO MOOMTOBOW — Omeparuu
«uckimoyaroniee NMJIN».

[IpencraBnenre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Havarias
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HaUCHUN BemecTBEHHBIX yucell. [IpoGnemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJICHUE
OIMOOK MPU BBIYUCICHUSIX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThI MPOCTEHIINX aJrOPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIAAUUK, npodumupoBIMK. KoMmunsmus u uHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccMpOBOYHBIX TaOmul. Ornanounbii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTHUECKHE. BeTBiieHus.
Cnoxsble ycioBus. Ilukner ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSI€EMOCTh  pa3IMYHBIX  BUAOB  IUKJIOB. HBapuaHT ULUKIIA.
CocraBneHue 1UKIAa C UCHOJIB30BAHUEM 3apaHEe OMNpPENENEHHOTO WHBAPUAHTA
LUKJIA.

JIOKyMEHTHUpOBaHUE Mporpamm. Hcnons3oBanue KOMMEHTAapHUEB.
[ToaroToBKa onvcaHus IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEIS.

AJroput™Mbl 00pabOTKHU HATYpaJIbHBIX YHCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucd YWciIa Ha OTAENbHbIE LHQPBHI,
HaXOXXJEHUE CYMMbl U TpOU3BEIAEHUS UU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM Juanasone. [IpeacrasieHue
yuciia B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEJCHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailibl.
daitnoBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanauu. [lognporpaMmsl (Mpoueayphl U GYHKIIUH).
Pekypcus. PexypcuBHble 00beKThl ((paktanbl). PexkypcuBHBIE Mpoleaypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3alui PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOIMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHBINA IPUHIAII IOCTPOEHUS POTPAMM.

Yucnennsie MeToapl. TouHoe ©  NPUOMIDKEHHOE pEIICHUS 3aJayM.
YucneHHble METOIbI PELICHUS] YpaBHEHHI: MeTo nepebopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ NPSAMOYTOJIbHUKOB, METOJ



Tpaneumii). Ilonck makcumyma (MUHMMYMa) (YHKIMH OJHOW NEPEMEHHOMN
METO/I0M MTOJIOBUHHOTO JIEJIEHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TOSIBJICHUM CHMBOJIA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha JPYLYIO CTPOKY.
['eHepanius Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue ynciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. Bpruucienne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO aApU(PMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSAIOIIUX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (aaroputMm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MaccuBBl (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA IO 33JJaHHBIM IIpaBUjIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCUBE, BBIUHMCIEHHE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbie TEXHOJIOTHH

TekcToBbIil TIporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatukd. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  ctwiieil.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIC
nokymeHThl. CHoOcku, ornaBieHue. KosektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelEeH3UpPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEpBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue CcrucKa JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TE€XHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHaIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkiIoHeHu#. [locienoBaTenbHOCTH
perieHus 3a7a4 aHajgn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allis JAHHBIX, MHTEpIIpeTanus pe3yiabTaToB. [IporpamMmMHubie cpeacTBa U



WHTEPHET-CEPBUCHI JIsl 00paOOTKH M MIPEICTABICHHS TaHHBIX. bombIe naHHbIE.
MamunHoe o0yuenue. aTemekTyanpHbIi aHAIA3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BbluncieHHe CyMMBbl,
cpeaHero apudMeTHIeCKOro, HauOOJIbIIETO (HAMMEHBIIIETO) 3HAYCHUS THara3oHa.
Brruncnenne koddduiimeHTa Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbix pguarpamm. Iloctpoenme rpadukos
¢dbyukuii. [Togbop auHMM TpeH[a, pelieHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHue ypaBHEHHMH ¢ IOMOIIBIO Toabopa Iapamerpa.
OnrtuMuzanus Kak MOMCK HAWJIyYIIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIus, orpaHudeHus. JIokaJbHbIE U TJ00AJbHBIA MHUHHUMYMBI IICJIEBOM
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

Teopernyeckue mMOAXOAbI K OLIGHKE KOJM4ecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmel  cxkatust JnaHHbIXx. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANropuTMBI CKAaTHS JAHHBIX C TOTEPSMHU. Y MEHBIICHHE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxatus JPEG, MP3.

CkopocTh mepellaud JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpu Tmepefade JaHHbIX. Kojbl, MO3BoOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH TMeperadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaioHHbli poriecc. OOpaTHast CBs3b.

Mopenn u moxenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meiu MoaenupoBanus. dDopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJAEIHUPOBAaHUS B BUAE, YIOOHOM IS
BOCIIpUATHS yeiaoBeKoM. I'paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbie MoHATHUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPHUIL, CIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIy BepliMHaMu Tpada, OmpeAcsieHHE KOJIMYeCTBa
pPa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JepeBws. bunaproe nepeBo. JlepeBbs mowmcka. CrnocoOsl 00Xxoma aepeBa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUHN B BUIE AepeBa. [uckpeTHbie Urpsl
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BBIUrphIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOrO0 HMHTeIIeKTa. CepBHUCHI MAIIMHHOIO IMEpEeBOAA U
pacnio3HaBaHusl YCTHOW pedr. KorHUTHBHBIE CepBUCHL. MneHTuduKanus u mouck
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaroiuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MCcmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronmx cuctemax. Mcronb3oBaHue METOI0B
HCKYCCTBEHHOI'O0 MHTEJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

Qopmann3anuss  OOHATHS  anroputma. MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
NaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopublie anroputmbl. llpuMepsl pa3iaMyHBIX —aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBIO AITOPUTMA
«pemuiero DparocheHar.

MHoropa3psaHble 1ieible Yucia, 3a7a4i JJIMHHON apupMeTHKY.

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

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBhIpaKEeHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM (opMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHHMMaNIbHOTO OCTOBHOIO J€peBa
B3BEUICHHOTO CBS3HOTO HeEOopueHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOI'O allUKJIMYECKOro rpada. AJroputM
JIeKCTpHl.

[epeBpd. Peanuzanusa nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBOMUHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa AJid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Vcnonb3oBaHue cTeka U
ouepeau s 00xoaa iepeBa.

JluHamMpuyeckoe INporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C IMOMOILIBIO



JUHAMHYECKOTO0 TMPOTPAaMMHUPOBAHMS: BBIUKCICHHE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUUA. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnus, HacleJ0BaHuEe, TOJTUMOP(HU3M.

Cpenbr  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. VCnoib30BaHWE TOTOBBIX — YIPABIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckperu3zanuss NOpyd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHre  OHOJOTMYECKHUX
cUCTEM. MaremaTudyecKMe  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  Mmozenu.  Metoasl Monte-Kapno.  MmuranmonsHoe
MoienrpoBanHue. CUCTEMBbl MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBeleHnii 00 OMHOTHMHIHBIX 0OBekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOil 0a3o0if naHHBIX. 3amojgHeHue O0a3bl JaHHBIX. [lowWck, copTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3ampoOChl C MapaMeTpamu.
Brrancnsiemsie nmosist B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aTPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. IloHaTue 0 cepBepHON U KJIMEHTCKOW YacTsIX CauTa.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackamueix Tabmui ctuiet (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHui ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapatoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['paduyeckuii penakrop. Pazpemenne. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLHs  IBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

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

BekrtopHast rpaduka. I[lpumutuBbl. M3MeHeHHe mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounsle Mogenu. Marepuanbl. MojaenupoBaHHe HCTOYHUKOB OCBEIICHHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonarue o BupTyaibHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAJIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHNN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
OOIIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTU B IpOIECcCe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pe3ynbrate uszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT copMHpOBaHbI CIAETYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHWE  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh MJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COLMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIENIUIO, TOCTIKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYeHUsI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu NHTEpHET;

4) 3cTeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH Pa3JIMYHbIE BUABI MCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, B TOM 4YHCJIE 3a CUET



coOmroenust TpeOoBaHU O€30MaCHOM AKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIHMAIBHOU
HAIPaBICHHOCTH, CIIOCOOHOCTh WHHUITMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJTHATH TaKyIO JCATCIIEHOCTD;,

uHTepec K cdepam NpodecCHOHATBHON JeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(OPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HaHUE TJI00AJBHOTO XapakKTepa JKOJOTHYCCKUX MPOoOJIeM M IMyTed HX
pelieHuss, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSM HAyYHO-TCXHHYCCKOTO IIporpecca M
OOIIIECTBCHHO! MPAKTHKH, 32 CYET IOHUMAHUS POJIM MH(OPMAIIMOHHBIX PECypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M WH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHAX
1idpoBoit TpaHchopMaIIii MHOTHX cep KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JEATeIhbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JICATEIBHOCTh MHINBUYaJIbLHO U B TPYIIIIE.

B mporecce JO0CTHXKEHHS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no wH(pOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
WHTEIIICKT, MPEAOIararonui cOpMUPOBAHHOCTS:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE IPHHUMATDH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaTHCA K
HMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIOUYAIONICH CTPEMIICHHE K JTOCTIDKEHUIO IS U
yCIIeXy, ONTHUMHU3M, WHHUIIMATHBHOCTh, YMEHHUE ICHCTBOBATh, MCXOMIS M3 CBOMX
BO3MOKHOCTEH;

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

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOH(MIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromerocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIUpOBaTh M aKTyaJIU3UpOBaTh  IMpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IApaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh ¥  BBINOJHATH padOTy B  YCIOBHSX  PEABbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOESKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3penieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PEUICHUS] IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4E€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaIMSIX;



BBISIBJISITh TMPUYMHHO-CJIEJICTBEHHBIE CBS3M M aKTyaJM3UpPOBATh 3a/4auy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MMapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE pEUICHMs 3aJaud  pe3ysbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAINIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M IPAKTHUUECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEW, NpeUlaraTh OPUTMHANbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTh NMPOOJIEMBI U 331a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTydeHUsI HHPOPMAINH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALIUU PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4E€TOM Ha3HAUYCHUs
uHpoOpMaMu U IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (QopMy
NPEICTABIICHUS U BU3yaJlU3aliy;

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

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHUKAllMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBl, PECYpCcOCOEpekKEHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIQJeTh  HAaBBIKAMH  pAclO3HABaHWsI W 3alIUTHl  HHPOpPMAIUH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) oO61enme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX chepax >KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, IIOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PAaclO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud H
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTyalunu,



Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAONO YYaCTHUKA KOMAaHIbI B
oOIINiA pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

COCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAHMIIMHA B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, UCHOIB30BaTh MPUEMBI pedIeKCUU IJi1 OLEHKU CHUTYyalluH, BbIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NESATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CJEIYIOIIME  IPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHHWE TMPEICTaBICHUSIMH O poiu WHGOPMAIMUM U CBSA3AHHBIX C HEH
IPOLIECCOB B TMPHUPOJE, TEXHUKE U OOLIECTBE, MOHATHAMHU «HUHPOpMaLUDy,
«MH(OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTteMHbIN 3¢ HeKT», «uH(POPMALMOHHASI CUCTEMAY, «CUCTEMA yIIPaBICHUS;

BJaJICHHE METOJaMU Ioucka HH(opmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh HH(POPMAIIHIO, TOYICHHYIO U3 ceTH MHTepHET;

YMEHHE XapaKTepU30BaTh OONbIIME JaHHbIE, TMPUBOIUTH IPUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HAlpaBJICHHUs  HCIOJIb30BAaHUS, YMEHHUE
KJIaCCU(UIMPOBAT, OCHOBHBIE 3aJjaud aHajdu3a JaHHBbIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHaIu3 OTKJIOHCHHIA), MOHUMATH
MOCIIEZIOBATEIHLHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3allMsl TaHHBIX, UHTEPIPETALUs Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB, TEHACHIIMA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAaMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHON CrHeIuaIn3aIim;

HAJIMYUE TIPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3ANN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmUX MPUHIMIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



NOHMMAaHHE YIrpo3 HH(OPMAIMOHHON O€30MaCHOCTH, HCIOIb30BAHUE
METOJIOB U CPEICTB MPOTUBOACUCTBHS H3TUM yrpo3aMm, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMHU LIUPPOBOTO OKPYKEHUS, IOHUMAHHUE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX MPOrpaMM, 0a3 MaHHBIX W
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU DPA3NUYHBIX BHUJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIH OO0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alUH,
YMEHUE OMNpEAENsTh CPEAHIOI CKOPOCTh IE€pEelauyd JAHHBIX, OLIEHUBATH
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH HWHGOPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHUCe, AITOPUTMA MMOCTPOCHHUS 3alMCH YKCTIA B TIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTMUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuie
UCTUHHOCTH, HUCCIIEI0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAILErO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BbIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMCeN B MO3UIIMOHHOW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JMara3oHe, 00paboTKka MHOTOpa3psAHbIX 1EJbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MaccHMBa, COpPTUPOBKAa MacCuBa, IepeOOpHBIe
QITOPUTMBbI, TBOMYHBIM MOUCK) U MPHUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHussMU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOIINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM IPOTrpaMMBbI:
OTPENENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K OmHUOKEe B paboTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJIbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TaOJMIIBI JIJIsi aHAJIN3a, IPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUM, BHIOOP ONTUMAJIBHOTO PEIICHHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce n3yueHus Kypca HUHPOPMATHKU YrayOJ€HHOro ypoBHS 6 11
Knacce oOydaromuMucs OyayT  JOCTUTHYTHI  CIEAYIOIHE  MPEAMETHBIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMNYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIOJIb30BATh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIATH OMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboOThI MPOCTHIX AJITOPUTMOB CXKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAILHOTO TYTH MEXAYy BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOJIb30BaTh JEPEBbs MPHU
aHaM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAXEHUMN, TIPU PEIICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHUJE IMporpamMm 0a30BbIC
QJITOPUTMBI, YMEHUE 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),
WCIIOJIb30BaTh 0a30BbIE OMEpAIlMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI 1T 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HUCIIOJIb30BaTh MpPU pa3pabOTKe MporpamMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpelbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMHUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJICHUSIMH O 0a3ax mJaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMHU, YMEHHE HCIOJIb30BaTh TaOIMYHbBIE
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTHPOBKY U TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHICCKUE MOJICIH /IS aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Pe3yJbTaTOB, IIOJYYEHHBIX B XOJIE MOJCIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIsATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOEC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TOHUMAaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HMHTEIICKTa B PA3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIacCU(PUKALUA U MIPOTHO3UPOBAHUS) HAIMYME MPECTABICHUN
00  HCNONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IUUHBIX
npodeccuoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. udpoBasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
’ 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie ceTu 5
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Hroro no paszneny 40
Pa3nes 3. AnropuT™Mbl M NpOorpaMMupoOBaHue
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
33 YucneHHble METOBI 3
34 AAropuTMbI 00pabOTKH CUMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Hudopmanus u nHGOpMaIOHHBIE
1.1 Popuai Popmar 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
MIpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KoMmnproTepHO-MaTEMaTHUECKOE g )
) MOJIEJTMPOBAaHUE
3.2 Bba3sl nanHbBIX 10 4
3.3 Be0-caiitbr 14 4
34 Kommprorepnas rpaduka 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

Tema ypoka

TpeGoBaHus TeXHUKU
0€30I1aCHOCTH ¥ TUTUCHBI TIPH
paboTe ¢ KOMIbIOTEPAMU U
JAPYTUMH KOMIIOHCHTAMH
U(GPOBOTO OKPYKEHUS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB

1 KOMIIBIOTCPHBIX CHUCTEM

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchl

https://kpolyakov.spb.ru/school

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
KoHnTposmnepsl BHEIIHUX YCTPOHCTB

ABTOMaTH4YECKOE BELITIOJIHEHHE
MIPOrPaMMBI IPOIIECCOPOM

OnepartuBHas, IOCTOSIHHAS U
JOJITOBPEMEHHAS MTaMSTh.
KoHnTpomieps! BHENTHUX
ycrporicts. [Ipsmont goctyn
naMsTi

OnepartuBHas, IOCTOSTHHAS U
JOJITOBPEMEHHAS NTaMSTh.
KoHTpomieps! BHENTHUX
ycTporicts. [Ipsmont gjoctyn
naMsTH

COBpeMCHHBIe KOMITBIOTCPHBIC




TEXHOJIOINH

[Tporpammuoe obecnieueHme
KOMITBIOTEPOB, KOMITBIOTEPHBIX
CHCTEM U MOOMIIbHBIX YCTPOWCTB

CucreMHOe ITpOrpaMMHOE
obecnieyenue. OnepalnnoHHbIe
CHCTEMBI

10

11

Yrunutel. [{paiBepsl yCTPOUCTB.
[TapamienpHOE IPOrpaMMUPOBAHUE

Nucrammanus 1 JeUHCTAILIS U
MPOrpaMMHOTO 00eCIIeUeHUS

12

®daiinoBble cuctemsl. [IpuHIUIIBI
pa3MeIIeHHs] 1 UMEHOBAHUS
(haiisIoB B JJOJTOBPEMEHHOM
namstu. [1labnons! ans onucaHus

rpymni ¢aiinos

13

3axkoHOATEIBCTBO Poccuiickoi
®denepanuu B 001acTH
MIPOrPaMMHOTO OOeCTIeueHus U
JTAHHBIX

14

[IpuHIMIBEI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIIBIOTEPHBIX ceTell. CeTeBble
IIPOTOKOJIBI

15

16

Cetp UnTEpHET

Paznenenne IP-cetn Ha mojiceTu ¢
IIOMOIIBIO MACOK ITOACEeTeN

17

CereBoe aIMUHUCTPUPOBAHHE




18

19

Bunel nestenbHOCTH B ceTH
WNurepuer. Cepucsl MuTepHETA.
['ocynapcTBEHHBIE DIEKTPOHHBIE
CEPBUCHI U YCIYTH

Nudopmannonnas 6€301macHOCTh

20

BpenoHocHbie porpaMMHOE
obecriedeHre 1 MeTo bl OOPHOBI €
HUM

21

22

23

[IpakTnueckas padbota 1o Teme
"AHTUBUPYCHBIE TPOrpaMMbl"

Opranu3zanus JMYHOTO apXHUBa
uHpopmanuu. PesepBroe
konuposanue. [laponbHas 3amura
apxuBa

[[IudpoBanme TaHHBIX

24

25

26

Anroput™m mmdponanus RSA.
Creranorpadus

[IpakTnyeckas pabora o Teme
"udpoBanue JaHHBIX"
WNudopmanus, 1aHHbIE U 3HAHUS.
WHpopmanoHHbIe TPOLECCHI B
IIPUPO/JIE, TEXHUKE U 00IIeCTBE

27

HenpepbIBHBIE U JUCKPETHBIE
BEJIMYMHBI ¥ CUTHAIBI.
Heo6xoauMocTh AUCKpeTH3aun
uH(pOpMaInH, NpeHa3HAYeHHON
U1l XpaHEHus, epefadu 1
00paboTKH B IIM(PPOBBIX CHCTEMaX




28

JIBOMUYHOE KOAUPOBAHHE.
PaBHOMEpHBIE U HEPABHOMEPHBIE
Kozbl. JlekoaupoBanue cooOIIeHHH,
3allMCaHHBIX C TIOMOIIBIO
HEPaBHOMEPHBIX KOJOB

29

30

31

VYcenosue ®ano. [loctpoenne
OJTHO3HAYHO JIEKOJAUPYEMBIX KOJIOB
¢ moMoInkko nepesa. ['pad An. A.
Mapxkosa

EauHuib u3sMepeHus KoanuecTBa
nHpopmanuu. AndaBUTHBIN
MOJIXO/I K OIICHKE KOJIMYEeCTBA
uHpOpMaIu

CHcTeMBI CUHCICHUS

32

33

34

35

[TepeBon uncen U3 OAHON CUCTEMBI
CUHUCIIEHUS B IPYT'YIO

JIBonuHasi, BOCbMEpHUYHAs U
meCTHAAUATCpUIHAsA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

Z[BOI/I‘lHaH, BOCbMCpHYHAA U
MEeCTHAAUATCPpHUIHAA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIAY HUMU

I[BOI/IqHaSI, BOCBMCpHYHAA U

MMeCTHAATATCPpHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

36

37

Apudmerndeckue ornepanuu B
MTO3UIIMOHHBIX CHCTEMAaX CUUCIICHHS

TpOI/I‘-IHaH YpaBHOBCHICHHAA




38

CUCTEMA CUHUCIICHUA

I[BOI/I‘-IHO—HGCSITI/I‘-IHaSI cucreMma
CUHCJICHUA

39

40

KoaupoBanue TekcToB

PactpoBoe komupoBanue
n300pakeHUI

41

[IpakTruyeckas pabora o Teme
"luckpeTnzanus rpapuaecKon
nHpopmarun"

42

[IBeToBbIE MOAENHN. BEkTOpHOE
KoaupoBanue. @opmarsl (Haitiios.
Tpéxmepnas rpaduxa.
@paxranpHas rpaduka

43

Konuposanue 3Byka. OnieHka
MH(POPMAIIMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX MPH 33JJaHHBIX
4acTOTE JUCKPETU3AIUU U
Pa3psAIHOCTH KOAUPOBAHMS

44

45

[IpakTyeckas pabora o Teme
"Jluckpernsanus 3ByKOBOU
nHpopmanun"

OcHOBBI anreOpsl JIOTUKU

46

Jlornueckue oneparuu. Tabmuibr
NUCTUHHOCTHU

47

Jlornueckue BeIpaxeHUsl.
Jlorudueckue TOXXJIECTBA.
JlokazaTenbCTBO JIOTHUECKHUX
TOYIECTB C IIOMOIIBIO TaOJIMII




48

HMCTHUHHOCTHU

[IpakTuyeckas pabora 1o Teme
«ITocTpoeHue U aHaIHU3 TAOIHIL
UCTUHHOCTH B TaOJIMYHOM
porLeccope

49

Jlornueckue onepanuu U onepanuu
HaJ MHOXCCTBaMU

50

51

52

Jlornueckue onepauuu u onepanuu
HaJ MHOXXCECTBaMU

3aKoHbI ANTeOphI JTOTHKU.
DKBUBaJICHTHbIE MPEOOPa30BAHMS
JIOTUYECKHUX BBIPAKCHUM

Jlornyeckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH

53

Jlornueckue QyHKIUH.
3aBUCHMOCTH KOJIMYECTBA
BO3MOXXHBIX JIOTHIECKHUX ()YHKITHI
OT KOJINYECTBA apTYMEHTOB.
[ToaHbBIE CUCTEMBI TIOTHYECKHUX

byHKIUH

54

Kanonuueckue Gpopmbl TOrHuecKux
BbIpakeHUI1. CoBepIIEHHbIE
TU3BIOHKTUBHBIE U
KOHBIOHKTHBHbBIE HOPMAJIbHBIE
(OpMBI, ANTOPUTMBI UX TTOCTPOCHHUS
1o TabJuie UCTUHHOCTH

55

Jlornveckue 3JIEMEHTHI B COCTaBe
KOMITbIOTEpa




56

57

Tpurrep. Cymmarop.
MHoropa3spsaHblii CyMMaTop
[TocTpoeHue cxeM Ha JJIOrH4eCKUX
3J€MEeHTaX. 3auch JOTHYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU CXeMe

58

MukpocxeMbl U TEXHOJIOTHSI UX
IIPOU3BOJICTBA

59

IIpencrasnenue LenbIx ynucesn B
IMaMATH KOMIIBIOTCPA.
OrpaHn4eHHOCTb JlMana3oHa Yucell
IIpH OTPpaHNYCHHUU KOJIHNYCCTBA
pa3psaos. Ilepenonnenue
pa3psIHON CeTKH

60

be33HakoBbIC M 3HAKOBBIC JIAHHEIC.
3HaKOBBIN OWT. JIBOMYHBIN
JIOIIOJIHUTEILHBII KO
OTPUIATEIIEHBIX YHCEIT

61

62

63

[To6GuTOBBIC JTOTHYECKHE OTIEPAITIH.
Jlormueckuii, apupmeTHuecKkuii u
LUUKINYECKUI CIBUTH

IndpoBanue ¢ MOMOIIBIO
oOUTOBOM onepanuu
«ucknrogaromee MJIN»
[IpencraBnenue U XpaHeHUE B

MaMATHU KOMIIBKOTCPaA
BCIICCTBCHHBIX YHCECI

64

Brinmosnnenue onepanuii ¢
BCIICCTBECHHBIMH YHCJIaMU,




HaKOIUIEHHE OIIHOOK IIpu
BBIYHCIICHUAX

[IpakTuueckas pabota 1o Teme
«3yuenune nopaspsiiHOTO

05 MAaIlIMHHOTO IPEJCTABICHUS LENIbIX
U BEILECTBEHHBIX YNCEI»

66 AHanu3 alropuTMoB
Drarbl pelieHus 3a1a4 Ha

67 KommbioTepe. MTHCTpyMeHTaIbHBIE
CpeACTBa: TPAHCIATOP, OTIATUHK,
PO UITUPOBITUK
Cpena nporpaMMHUpOBaHMSL.
Komnunsiiust 1 mHTEpIIpeTanus

68 nporpaMM. BupTtyanbHble MallluHBI.
NHuTterpupoBanHas cpena
pazpaboTku

69 MeToap! OTIIaAKN IPOrpaMM

70 Twurb! mepeMeHHBIX B S3bIKE
IPOrpaMMHUPOBAHUS

71 O6paboTKa LEeTbIX YUCET

72 OO6paboTka BEHIECTBEHHBIX YHCEI

7 CrnyyaiiHble U IICEBIOCITYYaiiHbIE
qrcia

74 Bersnenus. CnoxHble ycI0BUsS

75 [uxsl ¢ yenmoBueM
[{uKJIBI IO IEPEMEHHOM.

76 B3aumo3zameHsieMoCTh pa3IuyHbIX

BHUJOB IIMKJIOB




77

78

79

O6paboTka HaTYpaTbHBIX YHUCEIT C
WCIIOJIb30BAHNUEM ITUKJIOB

HaxoxeHre BCcex MPOCThIX YUCET
B 3a/IaHHOM JIHaIa30He
[TpakTrueckas paboTa Mo Teme
«Perenue 3a1a4 METOI0M
nepebopar»

I/IHBapI/IaHT OHUKJIIa

0.5

80

81

JIOKyMEHTHUPOBAaHKE NIPOTPaAMM

O06paboTKa JaHHBIX, XPAHSIIHUXCS B
(aiimax

82

83

84

85

Pas0Ouenue 3amaun Ha roa3anayu

Vcnonb30BaHue cTaHAApPTHOM
OuOIMOTEKH SA3BIKA
nporpammupoBanus. [lonkimoyenne
OMOIMOTEK MOANIPOTPAMM
CTOPOHHUX MPOU3BOJUTEIEH

[ToxnporpaMmel (poueaypsl U
bynxim)
[ToxnporpamMmel (Ipoueaypsl U
bynxin)

86

87

[IpakTnueckas pabota 1o Teme
"PazpaboTka moamnporpamm"

Pekypcus. PekypcuBHble 00BEKTHI
(ppaxrainsr). PexypcuBHbie
MPOLEAYPHl U QYHKIIUH.
Hcnonb30Banne cTeka s
OpraHM3alK PeKypCUBHBIX




88

BBI3OBOB

[IpakTuyeckas pabora 1o Teme
"PexypcuBHbIE HoAnporpaMmal "

&9

90

MoaynbHBIN IPUHLIMII IIOCTPOCHUS
IIporpamm

YncnaeHHbBIE METOAbI

91

[IpakTruyeckas pabora o Teme
«HucnenHoe penieHue ypaBHEHU

92

93

Hcnonb3oBaHue JUCKPETU3aAlNN B
BBIYHMCIINTCIBHBIX 3aJadax

[IpakTuueckas pabota mo Teme

«[IpubamxEHHOE BHIYUCIICHUE
JUIMH KPUBBIX U IIOIIANEH QUryp»

94

[IpakTnueckas pabora 1o Teme
«[Touck makcumyma (MUHUMYyMa)

GyHKITIN

95

O6paboTka CUMBOJIBHBIX JIAHHBIX.
AnroputMel 06paboTKH
CHUMBOJIBHBIX CTPOK: ITOACYET
KOJIMYECTBA MOSBICHUI CUMBOJIA B
CTpOKE

96

AnroputMel 06paboTKH
CHUMBOJIbHBIX CTPOK: pa30oneHue
CTPOKH Ha CJI0Ba 10 MPOOETbHBIM
CHMBOJIaM

97

AnroputMel 06paboTKH
CHUMBOJIbHBIX CTPOK: ITOMCK
MOJICTPOKH BHYTPHU JaHHON CTPOKU;




98

99

3aMEHa HallJIECHHOM MOJCTPOKH Ha

JIPYTYIO CTPOKY

[TpakTrueckas paboTa Mo Teme
"O06paboTKa CTPOK ¢
HCIIOJIb30BaHUEM (PYHKITUI
CTaHJAPTHON OMOJIMOTEKHU s3bIKA
IIporpaMMupoBaHus”

['eneparnusi ciioB B 3aJaHHOM
andaBure

100

MaccuBBI U ITOCIIEI0OBATEILHOCTH
yrcen. [Ipaktudeckas pabora 1mo
TeMme "3arnojiHeHne MaccuBa"

0.5

101

102

103

104

O0600uIEHHBIE XapaKTePUCTUKH
MaccHBa

JIMHEWHBIN TOUCK 3aJaHHOTO
3Ha4YEHMS B MacCHBE.
[IpakTuueckas pabota 1mo Teme
"JInHEeHBIA TOUCK 3aJaHHOTO
3Ha4YeHus B Maccuse"

[IpakTuueckas pabota 1mo Teme
"ITonck MHHHUMAaJILHOTO
(MaKCHMaJIbHOT0) AJIEMEHTA B
YHCIIOBOM MaccuBe"

CopTupoBka 0IHOMEPHOTO
MaccuBa. [IpocTbeie METObI
coptupoBku. [IpakTrdeckas pabota
o Teme "[IpocThie MeTObI
COPTUPOBKH Maccupa'

0.5

0.5




CoptupoBka ciausHueM. boictpas
COpPTUPOBKA MaccUBa (AJIrOPUTM

105 QuickSort). [TpakTrueckas pabora 1 0.5
o Teme "bricTpas copTUupoBKa
MaccuBa'
JIBOMYHBIN MOUCK B

106 OTCOPTHPOBAHHOM MacCCHBE. | 0.5
[IpakTuyeckas pabora o Teme
" JIBOMYHBII TOUCK"

107 JIByMepHBIE MACCUBBI (MaTPHULIBI) 1

108 Anroput™mbl 00pabOTKH MaTpUIL 1

109 Pemrenue 3agau aHanu3a JaHHBIX 1

110 CpencTBa TEKCTOBOTO Ipoiieccopa 1

111 KomnbrorepHas BEpCcTKa TEKCTA 1
[IpakTuueckas pabota mo Teme

112 "BépcTka JOKYMEHTOB ¢ 1 1
MaTeMaTH4YeCcKUMH GopmynaMu"

113 NHCTpyMEHTHI peLieH3UPOBAHUS 1

114 [IpakTyeckas pabora o Teme | |
"MHOrocTpaHu4HbIE TOKYMEHTHI"
OO6na4yHbIe CEPBUCHI.
KonnextusHas pabora ¢

115 nokymenTtamu. IIpaktuueckas 1 0.5
pabota no Teme "KonnekTuBHas
pabota ¢ tokymeHTamu"

116 Amnann3 nanueiX. boibimme manabie 1

117 MammHHOe 00y4yeHue 1

118 AHalu3 TaHHBIX C TOMOIIBIO 1




119

SJICKTPOHHBIX Ta6J'II/II_[

[IpakTuyeckas pabora 1o Teme
"AHaan3 JaHHBIX C IIOMOIIBIO
AJIEKTPOHHBIX TabIUIT"

120

121

[Toctpoenue rpapukoB GyHKITHIA.
[IpakTuyeckas pabora o Teme
"HarnsaHoe npeacrasieHue
PE3yNIbTaTOB CTATUCTUYECKOU
00pabOTKHU JaHHBIX B BHJIC
JarpamMm cpeicTBaMu PeIaKTopa
AJICKTPOHHBIX TaOIUIT"

JInannm tpenpa. [Ipaktnueckas

pabora o Teme "llogbop nmuHUM
TpeH1a, MPOrHo3upoBaHue"

0.5

0.5

122

[Ton6op nmapamerpa. [IpakTuueckas
pabora o Teme "Yuciennoe
pelIeHne YPaBHEHUN C IOMOIIBIO
nojxoopa napamerpa"

0.5

123

OnTuMH3aIKs KaK IOUCK
HaWUJTy4IIero PEeIIeH s B 3aJaHHbBIX
ycnoBusix. [IpakTudeckas padbora
o Teme "Pemnrenue 3agaq
OITHMHU3ALMH C IIOMOIIBIO
ANEKTPOHHBIX TaOmur"

0.5

124
125

PesepBHOe Bpemst

PesepBHOE Bpems

126
127

PesepBHOe Bpems

PesepBHOE Bpems

[N R GHEE N G O Y




128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHOe Bpemst 1
137 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

137

21.5




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁlil:l[;OBaTeﬂbele
padoThI padoThI pecypenI
KonugectBo nnpopmarnmu 1
2 AJITOPUTMBI CKaTUs JAHHBIX 1
Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixatue
4 J@HHBIX C IIOMOLIBIO AITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOpUTMBI CKATHS TaHHBIX C TIOTEPSIMHU.
6 [IpakTuueckas padora no teme "Cixxatue | 0.5
naHHbIX ¢ otepsamu (anroputMsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYuBbBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme | |
"[TomexoycTroitunBbie KOIBI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumoJeiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kkak HHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJETMpPOBaHKUE 1
12 I'pader 1
13 Pemienue 3a1au ¢ momouisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "Ilonck

16 BBIMIPBILTHONW CTPATEruu B UTPE C IOJHON
uHpopmanuein"

17 CpenctBa HCKYCCTBEHHOTO MHTEILICKTA

18 [IpakTuyeckas padora no Teme "Cpencraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopmanuzanus MOHATHS aarOpUTMA.

19 Mammuna TrroprHra Kak yHuBepcaibHas
Mozeib BeluuciaeHui. Tesuc Yépua—
Trropunra
[IpakTuueckas pabota mo Teme

20 "CocraBiieHH€e POCTOM MPOTPaMMBbI IS
MamuHbl Teropunra"

21 Mamuna ITocra

22 Hopmansnsie anropugmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOKHOCTD
aBTOMATUYECKOM OTJIAJKU IIPOrpaMM

24 Cno>XHOCTb BBIYUCIICHHUI
[Torck MpOCTHIX YKCeN B 3aJaHHOM

25 JMATa30He ¢ TTOMOIIBIO AJITOPUTMA
«permeto Dparochera

26 [IpakTruyeckas padora no Teme "[lonck
IIPOCTBIX YHUCEN B 33JaHHOM JlMana3zoHe"

7 MHoropa3psiiHbIe LeNIble YUCIa, 3aJa4u

JUTMHHON apu(METUKH




28

29

30

IIpakTryeckas pabora no Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBaps 1711 3aIaHHOTO TEKCTa
[IpakTuyeckast pabora 1o Teme

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

31

AHanmm3 TeKcTa Ha €CTCCTBCHHOM S3BIKE.
Brigenenune mocneaoBaTeIbHOCTEH IO
H_Ia6J'IOHy. Perynﬂprle BBIPAKCHUA.
YacToTHBIN aHAIN3

32

33

34

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

Creku. AHanM3 NPaBUIBHOCTH CKOOOYHOTO
BBIpAKCHUS

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

dbopme

35

[IpakTnueckas pabota 1o Teme
"Borunicnenue apupMeTudeckoro
BBIPA)XEHUSI, 3aIMCAHHOTO B MOCTPUKCHOMN

dbopme"

36

37

Ouepenu. Mcnonb30Banue ouepenu st
BpeMeHHOFO XpaHeHI/ISI JTAHHBIX

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue oyepean”

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIC
(6unapusbie) nepesbs. [locTpoeHue nepesa
IUTsL 33JJAHHOTO apr(PMETHIECKOTO
BBIpKCHUS

[IpakTuyeckas pabora o Teme
"Hcnonb3oBaHue AepeBbEB IS
BBIYHCIICHUS apU(METHIECKUX
BbIpaKeHU"

40

PekypcuBHBIC aJITOPUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHne CTEKA M OYEPEIH JISI
o0xoma nepena

41

42

43

44

PexypcuBHBIE anTOpuTMBI 00X0/a ACpeBa.
Hcnonp3oBaHue cTeka U 04epeu JUIst
o0xo/a iepena

Anroputmsl Ha Tpadax. [locTpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
MIAPUHY

KonnyecTBo pa3nuyHbIX MyTel MEeXIy
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

45

46

Asroput™ JIeHKCTpHI.

[IpakTruyeckas pabora o Teme
"BbIunciienue JUIMHBI KpaTyauiero nyTu




47

MEXy BepuInHaMHu rpada (aIroputm
HeiixcTpsbr)”

Anroputm Drnoitga—Y opania

48

49

50

51

3aiauu, peraeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX ()YHKIIUN

IIpakTryeckas pabora o Teme
"Bprunciienue peKypcuBHBIX (DYHKIMH C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMupoBaHus”

3azauu, pemaeMble ¢ IOMOLIBIO
JUHAMHYECKOI0 IPOrPaMMHUPOBAHHSA:
IIOJCYET KOJIMYECTBA BAPUAHTOB

[IpakTrueckas padota nmo teme "llomcuér

KOJINYECTBA BAPUAHTOB C IIOMOLIbIO
JMHAMUYECKOT0 MPOorpaMMHpOBaHus"

52

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHU:
3a/la4 ONTHUMH3AIUU

53

54

55

[TonsTHE 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
IPOrpaMMHUPOBAHHUS

[TonsaTue 06 00BEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHPOBAHUU

O0BbekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56
57

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTuyeckas pabora o Teme




"Mcnoip30BaHle TOTOBEIX KJIaCCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE

38 00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a
[TpakTuueckas pabota "Pa3paborka

59 IIPOCTOM MPOTrpaMMBbl C UCIIOJIb30BAHUEM 1
KJ1accoB"
Wukancymsuus. [Ipaktuaeckas padoTa mo

60 teme "Pa3paboTka kiacca, uCIOJIb3YIOIIETr0 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

2 [IpakTnueckas padbota 1o Teme |
"Pa3paboTka uepapxuu Kiaccon"
Cpenbl ObICTPOI Pa3pabOTKU MPOTpaMM.

63 [IpoexTrpoBanue nHTEpPEiica
MIOJTE30BATEIS

64 ITpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

65 Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JIJIs IOCTPOEHUs MHTepdelica
[IpakTnueckas pabota 1o Teme

66 "PazpaboTka nmporpaMmsl ¢ TpaduuecKumM 1
unrepdeiicom”

67 W3yuenune BTOpoOro si3bIka
IPOrpaMMHUPOBAHUS

63 N3yuenne BTOpOro s3pIka
IPOrpaMMHUPOBAHUS

69 Oranbl KOMIIBIOTEPHO-MaTEMaTHYECKOTO




70

MOACIINPOBAHUSA

Jluckperusaius Ipu MaTeMaTH4eCKOM
MOJICTTUPOBAHUH HEMIPEPHIBHBIX MTPOILIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTruyeckas pabora 1o Teme
"MopenupoBaHue JBUKEHUS"

MonenrpoBaHue OMOJIOTHYSCKUX CHCTEM.
[IpakTruyeckas pabora o Teme
"MonenupoBaHue OMOIIOTHYECKUX cucTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BreruucnurenbHbIe OKCIICPUMCHTEI C
MOACIAMHA

BepositHocTHBIE MOAEenu. [IpakTueckas
pabora o Teme "MMuTanmoHHoe
MOJIETIMPOBAHUE C IOMOIIBIO METO1A
Mounre-Kapno"

0.5

0.5

75

KomnproTepHoe MoAenMpoOBaHNUE CUCTEM
YIIPaBJICHUS

76
7

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

TabnuuHble (pensiruoHHbIe) 0a3bl TaHHBIX

78

[Touck, coprupoBka U GUIbTpaLMs
JaHHBIX. 3alpOChl HA BBIOOPKY JTaHHBIX.
3anpockl ¢ mapaMmeTpaMu. Beraucisiemsie
T0JIS B 3aMpocax

79

80

[IpakTryeckas pabdora no reme "Pabora ¢
roToBoi 0a30ii JaHHBIX"

MHoroTabauuHble 6a3bl JaHHBIX. THITBI
CBsi3el Mexay Tabnunamu. Buemnuit




KJIIOY. I_IGJ'IOCTHOCTI) 0asbl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
TaHHBIX"

20 3ampockl K MHOTOTA0IMYHEIM 0azam
TAHHBIX

23 [IpakTrueckas padoTa mo Teme "3anpockl K
MHOTOTa0IMYHOM 0aze JTaHHBIX"

84 SA3bik ynpasienus JaHHbiMA SQL
[IpakTuueckas padbora no Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKa
SQL"

26 Hepensiumonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 HNHTepHeT-IprUI1oKeHU
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 qacTsaxX caita. TeXHOJIOTHS «KJIUEHT —
cepBep», €€ TOCTOMHCTBA U HEJIOCTATKU

89 OcHogsl s13p1ka HTML

90 [IpakTuueckas padora no teme "Coznanue
TEKCTOBOU BeO-CTpaHUIIBI"

91 Ocnogsr s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

03 BEO-CTPaHUIIBI, BKITIOYAIOMIEH
MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/I€0)"

94 OcHoBbI KackaHBIX TaOauI cTriiei (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHuE CTpaHUIIBI C TOMOIIBIO 1
KaCKaJHbBIX TaOIHIl CTHIICH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3p1ke JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

99 [IpakTuyeckas padora o Teme "O6paboTKa |
TaHHBIX Gpopm"

100 Pa3memenue Beb6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha CalT
KanpupoBanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHue LBETHBIX U300pakeHUI
BBox n3zobpakeHuil ¢ ucrnonb3o0BaHuEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
[IpakTuyeckas padorta no Teme "O6paboTka .
¢ poBeIx GoTtorpagpuit”
Peryms. Pabota ¢ obnactsimu. @uibTpsl.

103 [IpakTryeckas pabora no Teme "Peryuib 0.5
¢ poBeIx GoTtorpadpuit”
MHorocnoiiasle n300paxxeHnus. TekcToBbie

104 ciou. Macka cios. Kanansl. CoxpaHnenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme !
"MHorocnoitable n300paxxeHus"

106 [ToaroroBka WiLTIOCTpAIHii 1715 BeO-CalTOB. 0.5

[IpakTuyeckas pabora o Teme




" AHUMHPOBaHHBIC U300paKeHUS"

Bekropnas rpaduka. Bexropuzamus

107 . 1
pacTpoBBIX N300pakeHU

108 [IpakTuyeckas padora no Teme "BekTopHas |
rpaguka"

109 H];?.I/IHI_[I/IHBI HOCTpOGI—{I/I}I U PEIAKTUPOBAHUS 1
TPEXMEPHBIX MOJIENEH

110 [IpakTuueckas padota no treme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX MOAeeH"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHbIe 1
Mozenu"

113 MonenrpoBaHu€ HCTOYHUKOB OCBEIICHHUS. 1
Kamepsr

114 [IpakTuueckas pabota mo Teme 1
"Pennepunr"

115 AnnutuBHbIe TexHONOTUH (3D-pUHTEpPHI) 1

116 [TonsTne o BI:IpTyanLHoﬁ peanbHOCTH U |
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpemst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpemst 1

123 PesepBHOe Bpemst 1

124 PesepBHOE Bpems 1




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

[NPOTPAMME







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

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero o01ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[TornMaHre OCHOBHBIX TPHUHIIUIIOB YCTPOWCTBA M (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OTHI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyain3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

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

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOM M TEKCTOBOM
uHpopMauuy (3amMCh 4YMCEN B IO3UMLHOHHOW CHCTEME CUYHUCIEHUS,
JEIMMOCTb LIEJIbIX YHMCEN; HaX0XKJIEHUE BCEX IMPOCTHIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPA3pSAHBIX IEIBIX YHCEN, aHaIu3

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

1.5

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

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaAcCTBax CO3aHUAd U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOKHOCTEH U OFpaHI/ILICHI/Iﬁ TEXHOJIOTHH HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06nacmx; HaJIM4ue Hpe,[[CTaBJ'ICHI/Iﬁ 00
HUCITIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MpeoOpa3oBaHUsl JIOTMYECKHX BbIpAXEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENesaTh KpaT4alliuid MmyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada



Ymemo

2.1
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YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMIOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS;
OLICHMBATh aJIeKBaTHOCTh MOJEIM MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh TOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalnu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KayecTBa JaHHbIX,
BEIOOp W (WIM) TOCTPOCHHE MOJEIH, Tpeodpa3oBaHUE JTaHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIPENENATh CPEOHIO CKOPOCTb IIE€peladd  JaHHBIX, OLICHMBAaThb
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUIMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnoip30BaTh IMpPU PEUICHUHM 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B IMO3ULIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCla B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Talmiuie
UCTMHHOCTH; HCCIeloBaTb 00JacTb MCTMHHOCTH  BBICKA3bIBAHMUS,

COACPKAIICTO MIEPEMECHHBIC, PCHIATE HECIIOKHBIC JIOTHYCCKUEC YPABHCHUA

YMeHne pemaTh alrOpUTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHSI ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOT'O rpa(pa)

2.8

YMeHne ucnoiab30BaTh JCPEBbs MPU aHAIN3EC U IMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3adav
IOoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IrOpuUTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETHIO

UTPBI
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2.10

YMeHHe aHaJIM3UpPOBaTh AJITOPUTMBI  C  HCIOJIB30BAaHMEM  TaOJIHII
TPACCUPOBKH; ONPEICNATh 03 MCHOIb30BAHUS KOMIBIOTEpA Pe3yJIbTaThI
BBINOJIHEHUS HECJIOXKHBIX IPOTrPaMM, BKJIFOUYAIOIIMX LIMKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

2.11

Brnanenue yHUBEpCadbHBIM  S3BIKOM MPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu o 6a30BBIX
TUMNAX JAHHBIX M CTPYKTypax HAaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIE
VOPaBJSIIOLIME  KOHCTPYKIIMM;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
MPEAJIOKEHHOM ~ TPOrpaMMbl:  ONPEACNSITh  Pe3yJIbTaTbl  PabOTHI
MPOrpaMMBbl TP 3a/IaHHBIX HCXOJHBIX JAaHHBIX; ONPEAENATh, MPH KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nmporpamMmbl;  (OpMyNIHpOBaTH — MPEMIOKEHUS MO  YJIYYIICHUIO

MMpOorpaMMHOI0 KoJa

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHUS  SI3bIKE
nporpamMmmupoBanus Beicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBbIE AJITOPUTMBI 0OPAaOOTKHU YMCEll, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: TIPEJCTaBJICHME YHMCIa B BUAE HaboOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XIEeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HUdpHI
HaTypaJIbHOTO YHCJA, 3alIUCAHHOTO B CUCTEME CUUCIIEHHs C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuciIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
IIPOM3BENECHUS  CPEAHEro  apu(pMETHUEeCKOro, MHUHHUMAJIbHOIO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCIJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3JIMYHBIX THUIOB C Y4YETOM
OTpaHMYEHUIN Ha JMANa30H MX BO3MOXKHBIX 3HAUEHUH, NPUMEHATH IIPU
pELIEHNN 3aa4 CTPYKTYpPHl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIepeBbsl); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKK YUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke MmporpamMm OMOIMOTEKH MOANPOrpaMM; YMEHHE UCIIOJIb30BaTh

CpeacTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

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

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO




pelieHus, moadop JTUHUHM TPEHJa, PEIIeHHE 3aJad MPOTHO3HPOBAHUS);
YMEHHE HCIOJb30BaTh TaOJIM4YHbIE (PENSIMOHHBIE) 0a3bl MAHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

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

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
IO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PaCHpe,Z[CJ'IéHHI)Ie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[TpyHIMOBI TOCTPOEHMSI M amlmapaTHble KOMIIOHEHThl KOMITBIOTEPHBIX CETEH.
CereBbie mnporokosbl. Cerb HMHrepHer. Appecanuss B cetu MHTepHer.
IIporokoinbl creka TCP/IP. Cucrema nomenHslx UMEH. Pasnenenue IP-cetn Ha

IIoACCTHU C IIOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGmoHsl g omucaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCUMOCTb  BpPEMEHHM IMepelayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

HIudpoBanue aanHpix. CUMMeTpUYHble U HecuMMeTpuuHble mHGpsl. [ndps
npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitonine 00HapyXuUBaTh U UCIPABIATh OUIMOKH, BOSHUKAIOIINE MTPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3allMCAaHHBIX C MOMOILbI0O HEPABHOMEPHBIX KOJOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOIUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoaAXoAbl K OIEHKE KojiudecTBa HHGopMmauuu. EauHMIIBI
U3MEpeHusi KoiauuecTBa HHpopManuu. AndaBUTHBII MMOAXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJgUTHBHOCTH HHpopmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX U JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHns. CBoycTBa ITO3MIIMOHHOM 3alliCH YHCIIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JCTUMOCTH YHCJIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA LIEJIOTr0 uncia U3 P-uuHO# cucTteMbl cUMCIIEHUs

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

AJropuT™M TEpeBOJia LEJIOr0 Yuciaa U3 JACCITUYHOW CHCTeMbl cuucieHus B P-
nuHyto. IlepeBon KoHe4WHOH aecaTHUHOW Jpobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs M IIECCTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUHUCIEHUA. [[BONYHO-IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuit. OneHka nHGOPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPpOBaHUA LBECTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(pOPMAlMOHHOIO 0O0bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanny 1 onepanuy HaJ MHOXKECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckre (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKLIUH OT KOJMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOTHYECKUX BhIPaKEHHI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenmu monenupoBaHus. AJEKBATHOCTh MOJIETH
MOJIETTUPYEMOMY O0BEKTY WM npoteccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUAE, YAOOHOM JJIsl BOCTIPUSATHUS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXEeMBbI, TAOIUIBL, TPadUKH).

[IpencraBineHre LenabIX YWCEN B MaMATH Kommblorepa. OrpaHUYeHHOCTh
JUana3oHa 4YMCeNl IPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
pa3psnHON ceTkH. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENIBHBIX YU CEIL.

[ToGutoBble jJorMueckue onepanuu. Jlorndeckuid, apupmeTHyecKuii u

nukianyeckuit  casuru. lludpoBanune ¢ mnomomp0 MOOUTOBOM omepanuu




«uckirogaromee UJIH»

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YHCET B IIAMATH KOMIIBIOTEpA. 3Hadalasl 4acTh
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHUS BEIIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpHU BBIYHUCJIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYTH MEXAY BeplIIMHaMu Trpada, ompesesieHue KOJIUYECTBa
pa3IMYHBIX NyTEH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpad)oB U IEPEBHEB MIPH OMHCAHUN 0OBEKTOB U MPOILIECCOB OKPY)KAIOLIETO MUPA

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM uHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETMH WIPbl B TabnuyHOW (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULUH. Brur PBIIIHBIC CTPATCTHUH

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I)ICHTI/I(bI/IKaHI/ISI n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonbp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcroap30BaHnEe METOIOB HCKYCCTBCHHOI'O

WHTEJUIEKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI  I[TOJIMHOMHAJIBHOMN
cinoxHoctd. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHUA OHHOﬁ 3ala4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJICHUS] MCIIOJHUTENSIMH M BBIUMCIUTENBHBIX anroputMoB. OnpeznencHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT J4aTh Tpe6yeMBII>i pe3yibTat

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIIHOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjlda Ha OTACJIbHBIC I_II/I(I)pBI,
HaxXOXJIACHUC CYMMBbI W TIPOU3BCIACHUIA I_[I/I(fbp, HaXO0XJICHHUEC MaKCHMAaJIbHOM

(MUHMMAaNTBHOM) TUQPBHL.



[IpencraBnenue uyucina B BHIE Ha0Opa MPOCTHIX COMHOXHUTENCH. AJNTOpHUTM
OBICTPOTO BO3BEJICHUS B CTENEeHb. [I0OMCK MPOCTHIX YMCEN B 3aJaHHOM JIHana3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

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

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B ¢aitnax. TekcToBble M ITBOMYHBIC (ailibl.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3aqaun Ha moa3anadu. [lognporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHHMi: MeToJ mepebopa, METOJ IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ TpameLuii).
ITouck makcumyma (MUHUMYMa) QYHKUUMU OJHOW IEPEeMEHHOH MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, TOWCK TOJICTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM aln(aBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. Berunciaenne  0000IIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCMBa WM YHCIOBOM IOCJIENI0BATEILHOCTH
(CyMMBI, TpPOU3BEACHUS, CpEIAHEr0 apu(PMETHUYECKOrO0, MHUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3a/IaHHOTO 3HAYCHUS B MAacCHUBE.
ANTOpUTMBI pabOTHI € dSJEMEHTAMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MmaccuBa. lIpocTbie METOabl COPTHUPOBKHU
(MeTox mMy3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiaueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBIiI

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE



3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpulbl). ANTOpPUTMBI 00paOOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MaccHBa IO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, I1€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

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

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHA. Bwlumcienue
apu(METHYECKOTO BBIPaKEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepem/l. Hcnons3oBanne oduepeaun IJisi BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAJIBHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPHEHTHUPOBAHHOro rpacda. KomuuecTBo pasiavuHbIX
nyTeil MeX 1y BeplIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOr0 Ipada. AIropurm
JlenkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepeau i 00xo/a AepeBa

JluHaMu4ecKkoe NMporpaMMHUPOBaHHUE KaK METOJl PELICHUs 33a[a4 C COXpaHEHHEM
IIPOMEXYTOUYHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOT O
IPOrPaMMUPOBAHUS: BEIUMCIIEHUE PEKYPCUBHBIX (DYHKIIMM, TOJCYET KOIMYECTBA

BAapuaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TMOAXOJA.

Wukancynsuus, Haciae10BaHue, MoJIuMophu3m
WNHpopmannoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupuKanus, KilacTepusanus, aHaau3 oOTKJIOHeHWH. IlocienoBaTenbHOCTH
pelieHus 3a/1ay aHaiIn3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TOCTPOEHHE MOJAETH, NpeodpazoBaHUE
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH JUIsi 0OpaOOTKM M TPENCTABICHUS JaHHBIX.

Bonwmue nanasie. MammaHOEe 00yueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONuWll. BBIUUCIEHHE CYMMBI,
cpenHero  apudMETHYECKOTOo, HAWMOOJbIIEro  (HAaUMEHBIIETO)  3HAYCHUS

Juara3zoHa. BeruucieHnue KOE)(b(I)I/II_II/ICHTa KOoppeiisinuu IBYX PpAIOB HOAaHHBIX.



[TocTpoeHne cTomOYaTHIX, JUHEHYATBIX M KPYrOBBIX auarpamm. lloctpoeHue
rpadukoB ¢pyHkiui. [Tonbop TUHUM TpeH[Ia, pelIeHre 3a/1a4 MPOTHO3UPOBAHUSI.

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

4.3

Juckperuzanuss Npd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue ABIKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTuyeckue MOAENUM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBagpaToB. OIEHKAa YHCIOBBIX MapaMEeTPOB MOJEIHUPYEMBIX
O00BEKTOB M TMpPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHoCTHBIE MOJICIIH. Metonanl Mownre-Kapio. HNmuranmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO OOCTYKUBAHHS

TabnuaHbIe (pesiuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTABICHUE CBEICHUI
00 ogHoTHHHBIX 00BekTax. Ilone, 3amuceh. Karou Tabmunel. Pabora ¢ rotosoi
0a30i naHHbIX. 3amonHeHue 0a3bl AaHHBIX. [IoMCK, copTHpOBKa M (UIBTpanus
JTaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C IMapamMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabiauunble 0a3bl JaHHBIX. TUIBI CBsI3el Mexay TaOnuiamu. BHemHui
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa IMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna wUUTUPOBAaHUS MCTOYHHKOB M OGopMIeHHsS OuOIMorpapuueckux

CCBIJIIOK




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undopmaruka, 10 kimacc/ I'eitn A.T'., JIluBuak A.b., CenokocoB A.U. u npyrue,
AxkrmmonepHoe obmiectBo «M3narensctBo «lIpocBenienue»
» Uudopmaruxka, 11 knacc/ I'eitn A.T'., CenokocoB A.U., AkiimonepHoe

obmectBo «M3marensctBo «lIpocBemienner

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

A.I'.TI'eitn 3apaunuk-npaktukyM 10-11 kmace U3gaTensctBo "lIIpocsenienue”
A.I'T'eiin, H.A.lOnepman Tematnueckue tectol M3gaTensctBo "[IpocBemienue”
M Jlytu U3zyuyaem Python (B 2-x TOMax)

M.H. bopoaun Uudopmatuka YMK nns crapmeit mkonst 10-11 kiace

yriyOJieHHBIN ypoBeHb bunoM. Jlaboparopust 3HaHUN

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

caut OUITA

marepuaisl caita Coam [ TA

cait K.IlomsikoBa

caut bocosoit JI.JI.
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