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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uHpopmaruke (yriayOosE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHMN K pe3yjibTaTam
OCBOGHHUSI OCHOBHOWM  0Opa30BaTEeNbHOM MPOrpaMMbl  CpEAHEro  0OIIero
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuHpopMaTHKe MaET TMPEACTaBICHUWE O LENAX, oOmei
CTpaTerul OOYYEHHs, BOCIHUTAHHUS M Pa3BUTUS OOYyYaAIONIMXCS CpPeACTBaMHU
yuebHoro mpenmera «MudopmaTtukay Ha yriiyOnéHHOM YpPOBHE, YCTaHABJIMBACT
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBaHUE IO pa3/ieiaM M TeMaM Kypca, ONpeessieT paciupe/iesieHHe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHue yyeOHbIX 4acoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHIyeMmyilo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.

[TporpamMMma 1o uH(pOpMaTHKE ONpPEAEIeT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOTO MaTepHaia JJs KaXI0TO roja u3yuyeHus, B TOM YUCIIe
JUISL COZEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy/lapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMmma no nundopmatuke siBisercs
OCHOBOM JJIl COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem o0ieM o0pa30oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 00MacT  TpuUMeHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAITMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COIUAIBHYIO Cepy;

MEXIUCIUIUTMHAPHBIN ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
JESITEIIbHOCTH.

Kypc undopmatuku ajis ypoBHsS CpeIHEro 00Iero o0pa3zoBaHUs SBIISAETCS
3aBEpIIAIONIMM JTarlOM HEMPEpPHIBHOW TMOATOTOBKH OOydYaromuxcs B 00iacTu
uHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH, Omupaercs
Ha cojiepKaHue Kypca WH()OPMATHUKKA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHus U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Ha€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETAlUi0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4eHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHpPOBAHBI Ha TOJYyYEHHE KOMIIETEHTHOCTEH s
nocieaywneil npopecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOHUTCS JlaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIMX UM
IPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIEC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCHOJIb30BaHHUSI METOJOB M HMHCTPYMEHTapus JaHHOU
pEeIMETHON 00J1acTH;

HaJM4yue TPEACTaBICHUM O JaHHOM MpPEeAMETHON O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00€CIeYnBAETCA
LeJI€HANPABICHHAs] TIOJAITOTOBKA OOYYArOIIMXCS K MPOJOJKEHHIO 00pa30BaHUS B
OpraHu3alusax  OpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasl MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHMU, MOOWJIBHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE OOYy4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeW, WCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOIIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero obmiero oOpa3oBaHusi —  OOecCIeueHUe
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydJaromerocs, €ero
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAIOIIErocs MH(OPMALMOHHOTO O0IIeCcTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3W ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax oMKHO 00€CIEUUTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTUKU, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOUN LIEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIuio;



cOPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOIO,
HPrOHOMHYECKOT0,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHNE HH(OPMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4e€OHOH, MPOEKTHOM, HAY4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanuu yuyeOHoro mpeamera «MH(popMaTuka» BBIACIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd HWHTEpHET M UCIOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIA anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE)» HAIPABICH HAa PAa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY UX CJIOKHOCTH,
(GbopMHpOBaHHWE HABBIKOB pEealM3allMy MPOrpaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuUMeHEeHUsT WHGOPMAIIMOHHBIX TEXHOJIOTUM, pPEaM30BAHHBIX B MPHUKIATHBIX
MPOrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JAHHBIX, HMCMOJb30BAHUIO 0a3 NAaHHBIX W 3JEKTPOHHBIX TAaOMUI[ AJis pPELIEHUs
MPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro mpenmera «MupopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh NMPEJIOKEHBI I U3yUECHHUS
OTJIEJIbHBIM MOTHBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHuplii  ypOBeHb U3Y4YEHUST HH(POPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTMYECKOrO  MpOQuis, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOJEHHBIH YpPOBEHb W3YUYCHUS
uH(pOpMaTUKKU 00ECIEYMBAET: MOATOTOBKY OOYyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacTH WH()OPMAIMOHHBIX TEXHOJOTHA W WH)XCHEPHBIC
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEOBATEIIbCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHUS TEM B TMpe/esiaX OJIHOr0 rojla oOydeHUus
MOXET OBITh HM3MEHEHAa IO YCMOTPECHHIO YYHTENS TpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCciI0 YacoB, PEKOMEHIOBAHHBIX JIJISl U3ydeHus UHGOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

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

[TpuHIUIBEl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  IPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 IKUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapaitenbHbie BBIYHCIICHUS. MHoromnpouneccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnipenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHQPPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSIX. BcrpoenHuslie KOMITBIOTEPBI. MUKPOKOHTPOJUIEPHL.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCcTeM. Bub
nporpaMMHOro obecrnedeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnedeHue. OnepalnMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JEUHCTAULALUSA  OPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [labmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecnieuenue. JluneH3npoBanrue MPOrpaMMHOTO 0OECTICUCHUS
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOIaTeNnbCTBOM Poccuiickor @enepaniuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MIPOTPaMMHOT0 obecrieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI TIOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ momMomipro Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y310M ceTh. OmnpeneneHue mapuipyTa JIBHKECHUS
MAKETOB.

Bunet  npestenbHoctM B cetd  HMHTepHer.  CepBucel  HMHTepHerTa.
['eonndopmaIimoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OpOHUPOBaAHUE OMIIETOB U TOCTUHMII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpPBUCHI U ycinyru. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTMBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MoBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momMHHOCTH
nosydyeHHOM nHpopmanuu. OTKpHITEIE 00pa30BaTeNIbHBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoruid. OO1ue mpoodsieMbl 3alUThl
uHpopmanuu 1 uHbopmanmoHHoOW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMaAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHpOpMalMOHHBIX ~ cucTemax. [IpaBoBoe obOecrneueHue WHOOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIeHIIMANBbHON HH(POpPMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOHcTBax. BpenoHocHOE mporpaMMHOe 00ecreyeHrue U CrnocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHu3zanus JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[udpoBanne nanHbiXx. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHIL.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mgpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmanus, nanusie u 3HaHus. MudopmarmonHsie mporeccsl B MPUPO/IE,
TEXHHUKE U OOILECTBE.

HemnpepbiBHBIE M JTUCKpPETHBIE BEJIWYUMHBI W CUTHAIBI. HeobxoammocTh
JUCKpeTH3aluu UHGOpMAaIMY, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUs, Nepeiadyu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JBonuHoe koaupoBaHHe. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIEHMI, 3aNTMCAHHBIX C TOMOIIBI0O HEPABHOMEPHBIX KOOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiiel u3aMepenus: koaudectBa uHbopmanuu. AnaBUTHBIA MOIXO0A K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENbIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeMe cuuciaeHus. CBOICTBa MO3UIIMOHHOW 3amMuCH YHUCHa:
KOJIMYECTBO IU(P B 3aMUCH, MPU3HAK JEIMMOCTH YHCJia HA OCHOBAHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TIepEBO/Ia LIEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUMCIICHUS B
JNECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUYHYIO.
AJITOpUTM TIEpEBOJIA LIEJIOTO YHUCIIAa U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. [lepeBox koHewyHOU pgecaTU4yHOW npobu B P-wunyro. J[BouuHas,
BOCbMEPHUYHAS M IIECTHAJIIATEPUYHAS] CUCTEMBbI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.



ApudmMernuecke ornepanydyd B TO3UITMOHHBIX CHUCTEMAaX CUHCICHHS. |powdHas
YPAaBHOBEIICHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

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

KomgupoBanne  m3oOpakenuit. Omenka  HMHPOPMAIMOHHOTO  00BEMA
rpaU4IeCKuX TaHHBIX MMPHU 3aJIaHHBIX pa3perieHuH U TITyOnHe KOTUPOBaHUS I[BETA.
[IBeToBbie Monenu. BekTtopHoe komupoBaHue. Popmartbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OuieHka HHPOPMAIIMOHHOTO 00BhEMa 3BYKOBBIX JaHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHblE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOGauibl MCTUHHOCTH. Jlornueckue BBIpa)KEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML HICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aireOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckre ypaBHEHHS U CUCTEMbI YPABHEHMUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJIMYECTBA BO3MOMKHBIX JIOTUYECKHUX
(GyHKIIUN OT KOIMYeCTBa apryMeHTOB. [101HbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS 110 TAOIUIE UCTUHHOCTH.

Jlormyeckue »s1eMEHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHUCEN B MHaMATH KoMibioTepa. OTrpaHHMYEHHOCTH
Jara3oHa 4YUCEl NpH OrpPaHUYEHUH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie morumyeckue omnepamuu. Jlormueckuit, apudmerndeckuit u
nukinyeckuii  capurn.  [lludpoBanue ¢ moMomBbIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHMYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuii ¢ BEIIECTBEHHBIMH YHCJIAMH, HAKOIUJIEHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThI MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIIOIHUTEISIMU M BBIYMCIHUTEIBHBIX alroputmoB. OmpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHus 3aJad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HUHTepHperanus
nporpamm. BupTyanbHble MallIMHBbL.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otnanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tunel JaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHbBIE, JIOTHUECKHE. BeTBieHus.
Cnoxnble ycinoBus. Ilukner ¢ ycimoBueM. [LlUMKiael 1O IEpEMEHHOM.
B3auMo3aMeHsIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT UIHUKIIA.
CocTraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBKa onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKHU HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAENbHblE LHUQPHI,
HaXOXXJEHUE CYMMbl W TpOMU3BEIEHUS ULU(Dp, HAXOKIACHUE MaKCUMAJIBbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBienue
yucia B BUJIe HA0Opa MPOCTHIX COMHOXKUTENENH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

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

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (poueaypsl U GyHKINN).
Pekypcus. PexkypcuBHble 00beKThl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonbs3oBaHue cTeka sl OpraHu3aluyd PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOJMOTEKH S3bIKa MPOrPaMMHUPOBAHUI.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe ©  TPUOMIDKEHHOE pPEIICHUS  3aJ]layuu.
YucneHHble METOIbI PELICHUS] YpaBHEHHI: MeTo nepebopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck makcumyma (MuHUMyMa) (GYHKOAHA OJHOM MepeMeHHOU
METO/IOM MOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS AJi1 00OpaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJAECHHOW MOACTPOKH Ha JPYLYI0 CTPOKY.
['eHepaniis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl W MOCNEAOBATENIbHOCTH 4Kcesl. Bpruncienne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM IMOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLIUX 33JaHHOMY YCIIOBUIO).
JInHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEpPHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHBbIE MacCcUBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IIpaBUJIaM,
MIOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IE€PECTAaHOBKAa CTPOK U CTOJOLIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun m rpammatukd. CpencrTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope. Hcnonb3oBanue  cruiieil.  CTpyKTYpUpPOBaHHBIE  TEKCTOBbBIE
nokymeHThl. CHoOCku, ornaBieHue. KosektuBHas paboTra ¢ JTIOKyMEHTaMHU.
NHCTpyMEHTBI pELEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHUe CIHUCKa JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TE€XHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIM3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukanys, KiacTepusaius, aHanu3 OTkIoHeHud. [locnmemoBaTenbHOCTD
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaliM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpencTtBa u



MHTEPHET-CEPBUCHI ISl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0y4yenue. HTeNIeKTyanbHblil aHaIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Breruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB JaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYaTBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
dbynkimii. [Togbop aHUM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pelIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAaWIy4YIIEero pelIeHUs B 3aJaHHBIX ycioBusaX. LlemeBast
¢yHkus, orpaHudeHus. JlokaibHble M T00aJbHBII MHHMMYMBI LIE€JIE€BOU
¢bynkiun. Pemenne 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue MOAXObI K OLIEHKE KoJu4yecTBa HH(oOpManuu. 3aKkoH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTS.
®opwmyna lllenHoHa.

Anroputmel  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHSl JAHHBIX C MOTEPSMH. Y MEHBLICHUE
rIyOuHBI KOoupoBaHus 11BeTa. OCHOBHBIE Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd  JaHHBIX. 3aBUCHUMOCTb BPEMEHH IE€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HUKHOBEHHUS OMMUOOK TIpU TMepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCHPABJIATh OMIMOKH, BO3HUKAIONIME TPH Tepenaye JTaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropennem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumopcucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMalMoHHbli nponecc. OOpaTHas CBS3b.

Mopenn u moxenupoBanue. Llens MonenupoBanus. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. dopmanuzaus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeoBeKoM. I'paduueckoe npeacTaBieHue JaHHBIX (CXEMBbI, TaOIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buapl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPUIL, CIHMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXIYy BepIIMHAMU Tpada, OmpeAcieHue KOIUYECTBa
pa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UTPbI
JIBYX UTPOKOB C MojHOU nHpopManuei. [locTpoerne nepesa mepedbopa BapuaHTOB,
OMKMCAHKNE CTPATErHH UTPhI B TAOIMUHON (opme. BBIUrphIIHbIE U TPOUTPHILITHBIC
MO3UILINHU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOrO0 HMHTeIIEKTa. CepBHCHI MAIIMHHOIO IMEpEeBOAa U
pacnio3HaBaHus YCTHOW pedyn. KOrHUTHBHBIE CEepBUCHL. MaeHTHUKAIMS U TTOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoo0byuaromuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. VCmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O0 MHTEJUIEKTa B OOydaronmx cucteMax. Mcronb3oBaHue METOI0B
HCKYCCTBEHHOIO0 MHTEIIEKTa B poOoToTexHuke. MHTepHeT Bemel. [lepcnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEIUIEKTYAJIBHBIX cUCTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

Qopmann3anuss  OOHATHS  anroputma.  MammnHa  TeropuHra  Kak
YHUBEpCcaJIbHas MoENb BeruncineHui. Tezuc Yépua—TwropuHra.

OneHka CII0KHOCTH BbIUMCIEHUN. BpeMs paOoTel U 00BEM HCIIONB3YyEMOM
IaMsATH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH ~ aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmsl. IlpuMepsl pa3iaMyHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBhIE UMEIOT PA3IUYHYIO CIOKHOCTD.

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

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

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

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBIpaXECHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHUS, 3alIMCAHHOTO B MOCT(PUKCHOM (popMme.

Ouepenu. Mcnosib3oBaHuE ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBSA3HOTO HEOpUeHTUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOI'O allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBpd. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYpP. IBOMYHBIE
(Ounapubie) aepeBbs. [locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputmbl 00xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepeu s 00xoaa iepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJauyM, PEIIAEMbIE C IMOMOILBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALUH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsuus, HacleJ0BaHue, TOJIUMOPHU3M.

Cpenbr  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nonb3oBatens. VCnonb30BaHWE TOTOBBIX — YIPABISIEMBIX  JJIEMEHTOB  JUIA
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBaHusi.  [lonstue o  mapaaurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIC TEXHOJIOIUH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cUCTEM. MaremaTndyecKue  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

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

BepostHocteie  momenu.  Metoasl Monte-Kapno.  Mmwuranmonsnoe
MoienrpoBaHue. CUCTEMBI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloje, 3amuch. Kimrou Tabmunel. Padora c
roToBoil 0a3o0if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [lowWck, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampOoChl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiembie mosisi B 3arpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUMBl CBSI3eM MexAy TaOaulamH.
Buemnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTre o cepBepHON U KIIMEHTCKOM YaCTIX CauTa.
TexHONmorusl «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI A3bIKA
HTML u kackamupix Tabmui ctwiert (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHui ¢ MCIMONIB30BAHUEM PA3MYHBIX ITU(POBBIX YCTPOUCTB
(uudpoBbIX (PoTOanmapaTroB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JIPYrUX



ycrpoiictB). I'paduueckuii penakrop. Pazpemenne. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoOBHEH, KOPpEKLIHs — IIBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PaKEHUSI.

Bekropnast rpaduka. I[lpumutuBbl. HM3MeHeHHe moOpsiaKa SJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble monemu. Marepuansl. MoaenupoBaHUE HCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondartue o BupTyaiabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHNW, COOTBETCTBYIOIIMX TPAAUITMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
OOIIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTH B IpOIEcce
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyyaromierocs OyayT copMHUpoBaHbl CIEIYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa W MPaBOMOpPsIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON 0€3011aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(poOUHU, AUCKPUMHUHAIMKM 110 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUIECKOMY HACJIENINI0, TOCTIXEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYeHUsI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OpUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu NHTEpHET;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

CIIOCOOHOCTh BOCTIPUHUMATH Pa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOboBaHuil 0€30MacHOM KCIUTyaTalliid CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENHHOCTH, CBS3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIH BBIOOp Oynymeld mpodeccuu u
peann30BhIBAaTH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

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

7) 3KOJI0TU4e€CKOIr0 BOCIIMTAHMS:

OCO3HAHHME TJI00aTBHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
pemieHusl, B TOM YHCIE C yY4E€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, MOCTIKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1@ poBoit TpaHchopMaITiu MHOTHX cep KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTH HAYYHOUW JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTE:

CaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTHUPOBATBCI K
AMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEWCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wusydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOydawmierocsi OyayT copMupoBaHbl MeTanmpeaMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATEIIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JIEUCTBUS, KOMMYHUKATUBHbBIC
YHUBEpCaIbHbIE Y4YeOHBbIE ACUCTBUS, PETYJISTUBHbIE YHUBEpCAJIbHBIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIUPOBaTh M aKTyalM3UpoOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WJIM OCHOBAaHUA /JI1 CPAaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

ONPENENATh LENN ACSATENBHOCTH, 3aJaBaTh IapamMeTpbl W KPUTEPUU HX
JOCTHIKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TMOCIIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PEUICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPIpeTalMH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUPOBaTh HAYYHBIM TUI MBILIUICHHUS, BJIa€Th HAYYHOU TEPMHHOJIOTHEN,
KJIFOUEBBIMHU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OpMyIUpoOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HAaXOAUTh apryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 001acTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBbIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHBIC MOAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBIIATh  IOWUCK,  aHallu3, CUCTEMaTU3alHul |
MHTEPIIPETALNIO HH()OPMALIUY PA3ITUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYEHUS
uHpopMaMu U IEJEeBOM  ayJWTOpUH, BbBIOMpas ONTUMAIBHYIO (QopMy
MPEICTABICHUS U BU3yaJIU3allUU;

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

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH O€30MacHOCTH,
TMTUEHBl, PECypcoCOEpekKEeHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIeTh  HAaBBIKAMH  PAcClO3HABaHWA W 3aIIUTHl  HWH(pOpManmH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) o61eHme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BeeX chepax >KU3HH;

paciio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I u BBaHMOHCﬁCTBHﬂ,
APTYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTyalnu,



Pa3BEPHYTO W JIOTUYHO M3JIAaraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSITeJIbHOCTD:

MIOHUMAaTh M MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaJbHOMN
paboTHI;

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

IPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJATh IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Yy4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbl B
oOIIMiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThI, OLCEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranuzamnus:

CaMOCTOATEJIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
MMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

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

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (OPMHPOBAHUIO W TMPOSBICHUIO IIUPOKOM HpYyAULUU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIAJE€Th HABBIKAMHM  TO3HABATEJIbHOM  pedeKkcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEMCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPH AHAIN3E pe3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OIIUOKY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce uzyueHus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJICHUE TIPEACTABICHUSIMH O POJIM WHOOPMAIIMHM W CBSI3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MNOHATUIMHU «HUHGOPMAIUS,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cucTeMHbIN A3 PexT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJICHUE MeETOoAaMHu TMoucka uHdopmanuu B cetd WHTepHET, ymeHue
KPUTHUYECKU OIICHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYCHUS M  HAMpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/laud aHalM3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), MMOHUMATh
MIOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, MHTEPIPETALHS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PAOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAMUA TIPOTPAMMHOTO OOECIeYeHUsI IS pEHIeHUs Y4YeOHBIX 3a7ad 10
BBIOpaHHOM CHeIuaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MpPUHIUINAX pPa3pabOTKM W (YyHKIIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHONM O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJACHCTBHS JTHUM yIpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHNE TPeOOBaHUM TEXHUKN 0€30IIaCHOCTU U TMTUMEHBI IIPU paboTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIU(PPOBOTO OKPYKEHUS, IOHUMaHHUE
IIPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 MOaHHBIX M
paboTel B ceTh MHTEpHET;

NOHMMAHHUE OCHOBHBIX MPUHIMIOB JUCKPETU3AllMU PA3IUYHBIX BHUIOB
uHpOpMallMM, YMEHUE ONPENeNiaTh HH(POPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3allUH,
YMEHUE OINpEAENATh CPEAHIOI CKOPOCTh IIE€pEelaud JAHHBIX, OLIEHUBATh
W3MEHEHUE BPEMEHU IMepefayd NpH M3MEHEHHH HWH(GOPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHUE HCIIONB30BaTh IPY PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
Yyucell, AITOPUTMA MOCTPOCHHUS 3alUCH YUCTIA B MIO3UIIMOHHON CHUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHUEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
TOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATh apU(PMETHUECKUE OlepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTUUECKUX BBIPAXKEHHM, HCIONb3Ys
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHHUE B
JTU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax MO 3aJlaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIEI0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILErO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BbIX aAIrOPUTMOB OOpPAaOOTKM YHMCJIOBOW M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JIMara3oHe, 00paboTka MHOTOpa3psIAHbIX LEbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0KHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJFTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAaccHMBa, COpPTUPOBKAa MacCuBa, IepeOOpHBIE
QITOPUTMBI, TBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH JJIsl PEIIEHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM SA3BIKOM IMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npenacraBieHUsSIMU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE HCIOJb30BaTh OCHOBHBIC  YHIPABISIONINE
KOHCTPYKLMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJIOKEHHOM MPOTrpaMMBbI:
OTIPEENATh Pe3yJbTaThl padOThl IPOrpaMMBbl IIPHU 3aJaHHBIX MCXOAHBIX JAaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMHUOKE B padoTe
pOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHHUS 10 YAYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHbIC TEKCTOBbIE JOKYMEHTHl U
JIEMOHCTPAlMOHHBIE MaTEPUAJIbl C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh AJICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, TPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAasi  BBIYUCIEHUE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUM, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJIA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3ydeHus Kypca HUHPOPMATHKU YIriyOJ€HHOro ypoBHs 6 11
Knacce oOyyarommmucs OyAyT  JOCTUTHYTHI — CIIEIYIOIIHUE  TMPEIMETHBIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMNYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIB30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbI€ MO3BOJISIIOT OOHAPYKUBATh M UCIPABIATH OMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00ECTIEYMBAIONIUN HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS] ONTUMAJILHOTO TyTH MEXAy BepliMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  IyTE€d  MEXAY  BEpLIMHAMU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTaBICHUS apUPMETUYECKUX
BBIpAXEHUN, TTPU PEUICHUM 3a/1a4 TTOMCKa U COPTUPOBKH, YMEHUE CTPOUTH JIE€PEBO
UTPBHI MO 3aJ]aHHOMY QJITOPUTMY, pa3padaThiBaThb U 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
JITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HAa HANAa30H MUX BO3MOXHBIX 3HAUYCHUW, NMPUMEHSATH IPH
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMH CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJApTHBIE U COOCTBEHHBIC TTOAMPOTPAMMEI JJII 00paOOTKHA YUCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHUOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOrPaMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TaOIMYHBIC
(pensironHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJHSIThH
COPTHPOBKY U TOUCK 3amucell B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCTOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKHUE MOJICIH /I aHaJIN3a
O0BEKTOB W TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, TIOJYYCHHBIX B XOJ€ MOJCIMPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB IUQPPOBBIX TEXHOJOTHUH, ITOHUMAHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUS TEXHOJIOTHMA MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPENCTABIICHUA O Kpyre pemaeMbIX 3a1ad MalluHHOTO OO0Yy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCNONB30BaHUU  HMHPOPMALMUOHHBIX  TEXHOJOTMM B Pa3IUUHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KomnbrotepHsie cetu
1.4 HNudopmannonHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per dopman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpbl JIOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no paszneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
3.3 YucieHHble METOIBI
34 AAropuT™MbI 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 2.5
4.2 AHanus3 JaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5




11 KIIACC

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
HNudopmanus u nHGOpMaIOHHBIE
1.1 dopan opan 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
IpOrpaMMHUPOBaHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KoMmnproTepHO-MaTeEMaTHUECKOE g )
' MOJIEJTMPOBAaHUE
3.2 ba3br qanHbBIX 10 4
3.3 Be0-caiitbl 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosnu4yectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Koutpoapupie  IMpaxrueckue fll3y'{eﬂml :)Iﬁlt)bal;OBaTeﬂbHLIe
padoThI padoThI pecypes:
TpebGoBaHUsI TEXHUKH 0€30MAaCHOCTU U
| TMTUEHbI U paboTe ¢ KOMITBIOTEPaMU U |
JAPYTUMH KOMIOHEHTaMHU LIU(PPOBOrO
OKpY>KEHHUSI
) [IpuHUMIBI pabOTHI KOMIIBIOTEPOB U |
KOMITBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMU C TOMOILBIO HIMH. |
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOIPAMMBI |
IIPOLECCOPOM
OmnepaTuBHas, TOCTOSTHHAS U
5 JOJTOBpeMeHHas aMsATh. KoHTpoIepbl |
BHEIHUX yCTPOUCTB. IIpsmoit noctym k
namsITu
6 CoBpeMeHHbIE KOMITbIOTEPHBIE |
TEXHOJIOTUU
ITporpammHoe oOecnieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPOMCTB
2 CucteMHOe IporpaMMHOE 0OecrieueHue. |

OHepaHI/IOHHHC CHUCTCMBI




Yrunutsl. [[paiiBepbl yCTPOUCTB.

? [TapannensHOE IPOrpaMMUPOBAHHE

10 WNHcTannsauus u JeMHCTaUTALNS
MIPOrpaMMHOTO o0ecreueHus
@aiinoBble cuctemsl. [IpuHIKBI

1 pasMenieHnst 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHoN namsaTh. [1[abnoubr mist
onucaHus rpyni (aitnos
3akoHogarenscTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrnieueHus U JaHHBIX
[IpuHUKMIIBI TOCTPOEHUS U annapaTHbie

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Certb HnTepHer

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunel nestensHocTr B ceTn HTEpHET.

17 Cepsucel MHTepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmannonnas 6€301macHOCTh

19 BpenonocHsle nporpamMmHoe obecredeHre
U METOJ1bl 0OpPBHOBI ¢ HUM

20 [IpakTnueckast pabota 1o Teme
"AHTHUBUPYCHBIE IPOrPaMMBbI"

21 Opranu3zanus JMYHOTO apXHUBa

nHpopmanuu. PezepBHoe KonupoBaHue.




22

Hap OJIbHAs 3allydTa apXruBa

[udpoBanmre JaHHBIX

23

24

Anroput™m mudpoanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[lludpoBanue 1aHHBIX"

25

Wudopmanus, 1aHHbIC H 3HAHUS.
WudopmanroHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U 00IeCTBe

26

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHasibl. Heo0X01MMoCTh TMCKpEeTH3auu
nHbOpMaINH, IpeTHA3HAYEHHON /IS
XpaHeHus, nepeaadn U o0paboTKu B
IU(POBBIX CUCTEMAX

27

JIBonuHOE KOoaupoBaHue. PaBHoMepHbIE 1
HepaBHOMEpHbIE KO/bI. JlekoarpoBaHue
COOOIIEHHH, 3aIIUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JIEKOJUPYEMBIX KOJIOB C IIOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

EnuHuis n3mepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA OIXOA K
OLIEHKE KOJIM4ecTBa MH(pOpMaluu

CucreMbl CUHCIICHUS

31

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

I[BOI/I‘{Ha}I, BOCbMCpHYHAA U




33

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMU

HBOI/I‘IHaH, BOCBMEpHUYHAA U

meCTHaAuaTCpuYHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAUaTCpUiIHasA CUCTCMbI CUUCIICHU A,
CB3b MCXKIAY HUMHU

35

36

37

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMAaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA
CUHMCIICHUA

I[BOI/ILIHO-Z[GCSITI/ILIHaH CUCTEMa CHUCIICHUA

38
39

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBaHue n300paxeHHit

40

41

42

43

[IpakTnueckas pabota 1o Teme
"luckperusanus rpapuieckon
uHpopmanun"

I[BeToBBIE MOZENH. BekTOpHOE
KoaupoBanue. Popmartsl (haitnos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

Koauposanue 3Byka. Ounenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JaHHBIX IIPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme




44

" luckpeTrur3aus 3ByKOBOW nHpopMaruu'"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabmuibl
UCTUHHOCTH

Jlornueckue BeipakeHus. Jlornueckue
ToXaecTBa. Jloka3aTenbCTBO JJOTHUYECKUX
TOXIECTB C [IOMOIIBI0 TA0INUIl HICTUHHOCTHA

[IpakTuueckas pabota 1o Teme

«HOCTpOCHI/IC H aHaJInu3 Ta6J'II/H_[
HCTUHHOCTHU B TaOJIUYHOM Iponeccope»

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpanun HalJg
MHOXKECTBaMH

Jloruueckue OIIcpanru U OoICpanr Haqa
MHOXCCTBaAMU

3aKOHBI anre6pLI JIOTHKH. DKBUBaJICHTHBIE
Hp606pa3OBaHI/I$I JOTHUYCCKUX Bpra)I(eHI/Iﬁ

51

52

53

54

Jlornueckue ypaBHEHUS U CUCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIUHI OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cuCTEMBI TOTMUECKUX (YHKIUI

Kanonnueckue hopMbl TOrHYECKHX
BbIpakeHUI1. COBEpIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIE HCTUHHOCTH

Jloruueckue 3J1€MEHTHI B COCTaBe




55

KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoropa3spsiaHbii
CyMMAarop

56

57

58

59

60

[TocTpoeHue cxem Ha JTIOTHUYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOIO
BBIPA)KEHUS 110 JIOTHYECKOU CXeMe

MHuKpOocXeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue LebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
qycell IPU OTPaHUYEHUU KOJIMYEeCTBA
paspsaos. [lepenonnenue pa3psaHoit
CETKH

be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC.
3HaKOBBIN OUT. JIBOMYHBII
JOTIOJTHUTEIBHBIN KO/ OTPULIATENIbHBIX
qucen

[To6GuTOBBIC JTOTUYECKUE OTIEPAITIH.

Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

62

63

[udposanue ¢ MOMOLIHI0 TOOUTOBOMN
onepauuu «uckiovaroniee MM

Hpe,[[CTaBJ'ICHI/Ie " XPAHCHUC B IaAMATHU
KOMITIBIOTEPA BEMICCTBCHHBIX YUCCIT

Brinmonsenue onepauﬂﬁ C BCEIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHCIICHUAX

64

[IpakTuueckas pabora no teme «M3yuenue




mopaspsAAHOro MalliMHHOI'O NpEACTaBJICHUA
OCJIbIX U BEMICCTBCHHBIX YHUCEII»

65 AHaJIN3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 NHcTpymeHTanbHbIE CPEACTBA! 1
TPAHCIIATOP, OTIAMIUK, TPOPUITHPOBIIUK
Cpena nporpamMmmupoBanus. Kommumsius

67 Y MHTEPIIPETALHS TPOTPAMM. |
Bupryansasle Mamnnbl. THTErppOoBaHHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK TPOTPaMM 1

69 Turmel IepeMeHHBIX B SI3BIKE |
MIPOrPaMMHUPOBAHHUS

70 O06paboTKa LEeTbIX YUCET 1

71 O6paboTKa BEIIEeCTBEHHBIX YUCEI 1

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

73 Bersnenus. CnoxHble ycI0BUsS 1

74 [uxsl ¢ ycnoBueM 1
[{uKIIBI 110 IEpEMEHHOM.

75 B3anmo3zameHseMOCTh pa3InyHbIX BHI0B 1
[IUKIIOB

76 O6paboTka HaTypaJIbHBIX YHUCET C 1
HCIOJIb30BaHUEM ITUKJIOB
HaxoxaeHne BceX MPOCTHIX YUCEIT B

77 3aaHHOM quanasone [IpakTuaeckas ! 0.5
pabota no Teme «Penienue 3a1a4 METOI0M '
niepedopar»

78 WNuBapuaHT nukia 1




79

JIoKyMeHTHpOBaHUE MPOTrpamMmm

O06paboTka JaHHBIX, XPAHAIIUXCS B

80 .
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4H
Vcnonb30BaHue cTaHAapTHOM OMOIMOTEKH

2 A3bIKa porpaMMmupoBanust. [logkiarouenue
OMOIMOTEK MOAIIPOrPaMM CTOPOHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (rpoueaypsl U ¢ YHKITUHN)

84 [Momnporpammel (iporeypsl ¥ (pyHKITHH)

g5 IIpakTuyeckas pabora o Teme
"PazpaboTka moamporpamm"
Pexypcusi. PekypcuBHble 00BEKTHI

26 (ppaxransl). PekypcuBHbIE pOLIENYpPHI U
¢bynkuuu. Mcenonp3oBaHue cTeka Jis
OpraHu3alM PEKYPCUBHBIX BBI30BOB

g7 [IpakTnueckas pabota 1o Teme
"PexkypcuBHBIE IOTPOrPaMMBbI"

33 MoaynbHBIN IPUHLUI IOCTPOCHUS
porpamMm

89 YucneHHble METOIbI

90 [IpakTnueckas pabota 1o Teme
«HucneHHOe peleHne YpaBHEHUI

91 Hcnonb30BaHue TUCKPETU3ALUH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTuueckas pabota 1o Teme

92 «[IpubmmxEHHOE BRIYUCIICHUE JJIUH

KPUBBIX U TUIOMIAAEH GUTyp»




93

94

95

[IpakTrueckas padota o teme «llouck
MakcuMyMma (MUHUMYMa) (yHKIIUN

O6paboTka CUMBOJIbHBIX JIaHHBIX.
AJTOpUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

AnropuT™MBbI 00pabOTKH CUMBOJIBHBIX

CTpPOK: pa30HeHne CTPOKU Ha CIIOBA MO
MPOOEIBbHBIM CHMBOJIAM

96

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJCTPOKU BHYTPH TaHHOH
CTPOKH; 3aMEHA HAlJICHHON NIOJICTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTnueckas padbora 1o Teme
"O06paboTKa CTPOK C UCIOJIE30BAHUEM
(GyHKIUI cTaHJapTHOM OMOJIMOTEKH SI3bIKA
MporpaMMUpoBaHus"

98

99

['enepanus ciioB B 3a1aHHOM aji(haBUTE
MaccHuBBI ¥ TOCHEI0BATEILHOCTH YUCE.

[IpakTudeckas pabota mo Teme
"3amnonuenue maccusa'

0.5

100

101

102

O060011EHHbIE XapaKTEePUCTUKN MacCHBa

JInHeMHbBIN NOMCK 3aJJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHetHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

[IpakTuyeckas padora no Teme "[lonck
MHHUMAJIBHOTO (MaKCUMaJILHOTO)

0.5




3JIEMEHTA B YHCJIOBOM MaccuBse"

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[IpocThie METOIbI COPTUPOBKH.

103 1 0.5
[IpakTrueckas padota mo Teme "IIpocTeie
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusinueM. beictpas

104 COPTHUPOBKA MAacCHUBA (AJITOPUTM | 0.5
QuickSort). ITpakTrueckas padora 1mo Teme '
"BricTpas coptupoBKa MaccuBa"
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTuueckas pabora 1o reme 1 0.5
" JIBOMYHBINA MOUCK"

106 JIByMepHbIE MaCCUBBI (MaTpPHULIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIIL 1

108 Pemenue 3amau anann3a JaHHBIX 1

109 CpencTBa TEKCTOBOTrO Ipolieccopa 1

110 KomnberorepHas BEpcTKa TEKCTa 1
[IpakTrueckas padora no Teme "Bépcrka

111 JIOKYMEHTOB C MaTeéMaTUYECKUMHU 1 1
dbopmynamu"

112 NHCcTpyMEHTHI peLieH3UPOBAHUS 1

113 [IpakTnueckas pabota 1o Teme | |
"MHOrocTpaHu4YHbIE JOKYMEHTHI"
Ob6naunble cepBuchl. KomiekTuBHast

114 pabota ¢ mokymeHntamu. [IpakTuueckas | 0.5
pabota no Teme "KomnnexktuBHas pabota ¢ '
JIOKyMEeHTaMu"

115 AHamu3 ganHbix. boiapme nanHble 1




116

117

MarmmaHoe oOydeHue

AHanu3 JaHHBIX ¢ TOMOMIBIO 3JIEKTPOHHBIX
TalJInI

118

119

[IpakTuyeckas padora o Teme "AHanusz
JAHHBIX C MOMOIIIBIO AIEKTPOHHBIX
Tabmu"

[TocTpoenue rpadgukoB QyHKIIHIA.
[IpakTnueckas pabota 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTUCTHYECKOW 00pabOTKU JaHHBIX B
BUJIC IMarpaMM CPEICTBAMH pelaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

120

121

122

123

Jlunun tpenna. Ilpaktuueckas padota o
teme "[logbop nuHUH TpEeHIA,
IIPOrHO3UpOBaHue"

ITon6op mapamerpa. [IpakTrueckas padbota
1o TeMe "UncieHHoe peleHne ypaBHEHUM
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HAWITy4IIero
pEILIEHNs B 3aJaHHBIX YCIOBHSIX.
[IpakTuyeckas padora no Teme "Perenne
3a/1a4 ONTUMHU3ALUHU C IIOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PesepBHOE Bpems

PesepBHOE Bpems

126
127

PesepBHOe Bpems

PesepBHOE Bpems

— | | | [




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
OBUIEE KOJIMYECTBO YACOB I10 136 15

I[TPOTPAMME




11 KIIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁlil:l[;OBaTeﬂbele
padoThI padoThI pecypenI
KonnyectBo nnpopmanmu 1
2 AJITOPUTMBI CKaTUs TAHHBIX 1
3 Anroputm Xadhdmana 1
[IpakTuueckas pabora no teme "Cixatue
4 J@HHBIX C IIOMOLIBIO AJITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOpUTMBI CKATHS TaHHBIX C TIOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
naHHbIX ¢ otepsamu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYuBbBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme | |
"[TomexoycToitunBbie KOIBI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/eiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kak HHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJEITMpOBaHKUE 1
12 I'pader 1
13 Pemienue 3a1a4 ¢ momolisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTrueckas padota mo teme "lIlonck

16 BBIUIPBILITHON CTPATEruy B UTPE C IOJHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOTO MHTEILJICKTA

13 [IpakTyeckas padora no Teme "Cpencraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopManuzanus NOHITHS AITOPUTMA.

19 Mamuna TrroprHra Kak yHuBepcaabHas
Mozeib BeluucieHuil. Tesuc Yépua—
TrropuHra
[IpakTuueckas pabota o Teme

20 "CocraBiieHHe POCTOMN MPOTPaMMBbI IS
MamuHbl Teropunra"

21 Mamuna ITocra

22 Hopwmanshsie anropudmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOXKHOCTB
aBTOMATUYECKOM OTJIAJIKU IIPOrpaMM

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

25 JIMara3oHe ¢ MOMOIIBIO AITOPUTMA
«permeto Dparochera

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

7 MHoropa3psiiHbIe LeNIbIe YUCIIa, 3aa4u

JUTMHHON apu(METUKH




28

29

30

IIpakTryeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

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

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

31

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

32

33

34

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

Creku. AHanM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPKECHUS

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

dbopme

35

[IpakTnueckas pabota 1o Teme
"Borunicnenue apupMeTudeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCTPUKCHOMN

dbopme"

36

37

Ouepenu. Mcnionb30BaHne ouepenu st
BpeMeHHOFO XpaHeHI/ISI JTAHHBIX

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. JIBoruHbBIE
(6unapueie) nepesbs. [locTpoenue nepesa
VTS 33JJAaHHOTO apr(PMETHIECKOTO
BBIPKCHUS

[IpakTuyeckas pabora o Teme
"Hcnosnb3oBaHue AepeBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

40

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

41

42

43

44

PexypcuBHBIE anTopuTMBI 00X0/a ACpeBa.
Hcnonp30BaHue cTeka U 04epeu ISt
o0xo/a epena

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

O6xon rpada B rmyouny. O6xox rpada B
MIAPUHY

KonnyecTBo pa3nmuyHbIX MyTel MEeXIy
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYEeCKOTro rpaga

45

46

Asroput™ JIeHKCTpBI.

[IpakTuyeckas pabora o Teme
"Bbrunciienue JUIMHBI KpaTyaliiero nyTu




47

MEXy BeplnHaMHu rpada (aJIroputm
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiamia

48

49

50

51

3aiauu, peraeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIIUN

IIpakTryeckas pabora o Teme
"Brrunciienue peKypcuBHBIX (QDYHKIHH C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMUpoBaHus”

3azauu, pemaeMple ¢ IOMOLIBIO
JUHAMHYECKOTI0 IPOrpPaMMHUPOBAHUSA:
IIOJCYET KOJIMYECTBA BAPUAHTOB

[IpakTrueckas padota mo teme "llomcuér

KOJINYECTBA BAPUAHTOB C IIOMOUIbIO
JMHAMUYECKOT0 MpOorpaMMHpOBaHus"

52

3aiauu, pemaeMbple ¢ TOMOIIBIO
ANHAMHUYCCKOI'0 IMpOorpaMMHUpPOBaHM:
3a/la4 ONTHUMH3AIUN

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




58

"Hcnoip30BaHne TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOIX0Aa

59

[TpakTuueckas pabora "Pa3paborka
MPOCTOM MPOTPAMMBbI C HCIIOJIb30BAHUEM
KJ1accoB"

60

61

Wukancynauus. [Ipaktuueckas padota no
teMe "Pa3paboTka kiacca, UCIOIb3YIOIIErO
WHKaNCyJsuo"

Hacnenosanue. [Tomumopduszm

0.5

62

[IpakTnueckas pabota 1o Teme
"Pa3paboTka uepapxuu Kiaccon"

63

64

Cpenpl OBICTPOH pa3pabOTKH MPOTPaMM.
[IpoexTrpoBanue nHTEpPEiica
TIOJTE30BATEILS

[TpoexTupoBanue uHTEpdeiica
[10JIb30BATENIA

65

Hcnonb30BaHne TOTOBBIX YIPaBIIsSEMBIX
3JIEMEHTOB JJIs IOCTPOEHUs MHTepdetica

66

67

68

[IpakTnueckas pabota 1o Teme
"Pa3paboTka nporpaMmsl ¢ rpapuueckum
unrepdeiicom”

W3yuenune BTOpoOro si3bIka
IPOrpaMMHUPOBAHUS

N3yuenne BTOpOro s3bIka
[IPOrpaMMUPOBAHUS

69

OTansl KOMIIBIOTCPHO-MATEMATUYCCKOT'O




70

MOACIINPOBAHUSA

Jluckperuzanus Ipu MaTeMaTH4eCKOM
MO/JICTTMPOBAHUH HEMIPEPHIBHBIX MTPOLIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTuyeckas pabora o Teme
"MopenupoBaHue JIBUKEHUS"

MonenrpoBaHue OMOJIOTHYSCKUX CHCTEM.
[IpakTnueckas pabora no Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudeckue MOJIEIN B DKOHOMUKE.
BreraucnurenbHbIe OKCIICPUMCHTEI C
MOACIIAMHA

BepositHocTHBIE MOAEenu. [IpakTueckas
pabora o Teme "MmuTanimoHHoe
MOJIETIMPOBAHUE C TOMOIIBI0 METO1A
Mounre-Kapno"

0.5

0.5

75

KomnprorepHoe MoAenMpoOBaHNUE CUCTEM
YIIPaBJICHUS

76
77

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

TabnuuHble (pensnoHHbIE) 0a3bl TaHHBIX

78

[Touck, coprupoBka U GUIbTpaLMs
JaHHBIX. 3alpOChl HAa BBIOOPKY JTaHHBIX.
3anpockl ¢ mapamerpamMu. Beraucisiemsie
T0JIS B 3a1pocax

79

80

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

MHoroTabaruHble 6a3bl JaHHBIX. THITBI
cBsi3el Mexay Tabnunamu. Buemnuit




KJIFOY. I_IGJ'IOCTHOCTI) 0asnl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOINYHOM Oa3bI
TaHHBIX"

20 3ampockl K MHOTOTAOIMYHEIM 0a3am
TAHHBIX

23 [IpakTrueckas padoTa mo Teme "3ampockl K
MHOTOTA0IMYHOM 0a3e TaHHBIX"

84 SA3bik ynpasienus JaHHbiMA SQL
[IpakTnueckas padbota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKA
SQL"

26 Hepensiumonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 HNHTepHeT-IprUIIoKeHUS
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 qacTsaxX caita. TeXHOJIOTHS «KIUEHT —
cepBep», e€ JOCTOMHCTBA U HEJIOCTATKU

89 OcHogsl s13p1ka HTML

90 [IpakTnueckas padora no teme "Coznanue
TEKCTOBOU BEO-CTpaHUIIBI"

91 Ocnogsr s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

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

94 OcHoBBI KackaaHBIX Ta0auI cTriiei (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHuE CTpaHUIIBI C TOMOIIBIO 1
KaCKaJHbBIX TaOIHII CTHIICH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3b1ke JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

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

100 Pa3memenue Beb6-caiitoB. Yciyra
XOCTUHTA. 3arpy3ka (ailyioB Ha CalT
KanpupoBanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
OOeciBeunBaHue LBETHBIX U300paKeHUI
BBox n3zobpakeHuil ¢ uCronb30BaHUEM

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

103 IIpakTryeckas padora no Teme "Peryuib 0.5
¢ poBeIx GoTtorpadpuit”
MHorocnoitasle n300paxxkeHnus. TekcToBbie

104 cnon. Macka cnosi. Kananel. Coxpanenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme !
"MHorocnoitable n300paxxeHus"

106 [ToaroroBka WiLTIOCTpAIMii 17151 BeO-CalTOB. 0.5

[IpakTruyeckas pabora o Teme




" AHUMHUPOBAaHHbBIC N300paKeHUS"

Bekropnas rpaduka. Bexropuzamus

107 . 1
PacTpoBBIX N300pakeHU

108 [IpakTuyeckas padora no Teme "BekrTopHas |
rpagpuka"

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

110 [Ipaktuueckas padota no treme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX MOeeH"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
monenun"

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS. 1
Kamepsr

114 [IpakTuueckas pabota mo Teme 1
"Pennepunr"

115 AnnutuBHbIe TexHONOTUH (3D-pUHTEPHI) 1

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

117 PesepBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 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

[NPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[TonrMaHne OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TCHJIICHIUI
pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OTHI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJAaMH IPOTPAMMHOTO
obecrieueHHUss I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

Q)YHKHHOHI/IpOBaHHﬂ KOMIIBIOTCPHBIX ceTent

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALlUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOH M TEKCTOBOM
uHpopMauuy (3alMCh 4YMCEN B IO3ULHOHHONW CHCTEME CUHMCIEHHUS,
JIEIMMOCTD LIEJIBIX YHMCEN; HAX0XKJIEHUE BCEX IMPOCTBIX 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 0a3ax JaHHBIX, UX CTPYKTYPE,

CpeacCTBax CO34aHuAd U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OFpaHI/ILICHI/Iﬁ TEXHOJIOTHH HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06nacmx; HaJIM4Yue Hpe)lCTaBJ'IeHI/Iﬁ 00
HUCIIOJIBb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX BBIPAKECHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; OMpPENeNsaTh KpaTdalluid myTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTeH MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada



Ymemo

2.1
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YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMUS,
BBIMOJHATh AaHAINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS,
OLICHUBATh aJICKBaTHOCTh MOJEIIM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIMPOBAHUS B HATJISITHOM BUIE

YMenue KiIacCHPUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KIIacCU(UKALUS, KJIacTepU3alusl, aHaAIN3
OTKJIOHEHMI1); MOHMMATh MOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalnu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJENH, NpPeoOpa3oBaHUE JAHHBIX,

BU3yaJIn3alud JaHHBIX, HHTCPHOPCTAIUA PE3YJIILTATOB

23

24

YMmenue onpenensite HHGOPMAIMOHHBI 00BEM TEKCTOBBIX, TpapUIECKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITApaMeTpax AUCKPETU3alun. Y MEHHE
OIpPENEIATh CPEOHIO CKOPOCTb IIE€pPelayd  [JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepeauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KO, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh IMPU PELICHUHM 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3aAIlMCH YHCJA B MO3UIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COJEpKAalllel 3aluch 3TOTO0 4YHUCia B MO3UMLMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHE  BBINOJHSATH

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

2.6

2.7

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

COACPKAIICTO TEPEMECHHBIC, PCUIATh HECIIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemaTh alrOpuTMUYECKHE 3aJaud, CBA3aHHBIE C aHAIH30M
rpadoB (3amayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIIMICCKOTO rpa(ba)

2.8

YMeHne ucnoab30BaTh JACPEBbs MPU aHAIN3EC U MMOCTPOCHNHN KOJOB U IJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3aJdav
MoruCKa MU COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI



2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM T3.6HI/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUA OHHOﬁ 3aga4u

2.11

Brnanenue yHUBEpCadbHBIM — S3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUIAaX JAHHBIX M CTPYKTypax HaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIE
VOPaBJSIIOIIME  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
NPEIUIOKECHHOW  MPOrpaMMBI:  ONPENENISATh  PE3YyNbTaThl  PabOTHI
MPOrpaMMBbl TP 3a/IaHHBIX MCXOJIHBIX JAHHBIX; ONPEAENATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TOJyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
mporpamMmbl;  (QOpMyNIHpOBaTH  MPEMIOKEHUS MO  YIYYIICHUIO

MMporpaMMHOIo KoJa

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHS  SI3bIKE
nporpaMmupoBanus Beicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBbIE AJITOPUTMBI 0OPAaOOTKHU YHCEIl, YUCIOBBIX MOCIIEI0BATEILHOCTEH
M MacCHBOB: TIPEJCTaBJICHME 4YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XKJIeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) LUdpHI
HaTypaJIbHOTO YHCJa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHsI C OCHOBAaHHUEM,
He mnpeBblmaonmM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTU (CYMMBI,
IIPOU3BEICHUS  CpPEAHEero  apu@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOMINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C YYETOM
OTpaHMYEHUN Ha JMaNa3oH UX BO3MOXHBIX 3HAYEHUH, NPUMEHSATH IpU
pELIEHNN 3334 CTPYKTYpPBI JAHHBIX (CIUCKH, CIOBAapHU, CTEKH, OYEPEH,
JIEPEBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke MmporpamMm OUOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

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

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




peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/1ady MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TAaOMWYHbIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBLIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
HO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

Hudposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06pa60TKa OOJIBIINX JaHHBIX

[IpyHIMIBI OCTPOSHHS] W allapaTHble KOMIIOHEHTHl KOMITBIOTEPHBIX CETeH.
CereBble mnporokosbl. Cerb HMHrepHer. Appecanuss B cetu MHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeéH. Paznenenune IP-cetu na

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUS |
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGmoHsl i omucaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

HIudpoanue aanHpix. CUMMeTpUYHble U HecuMMmeTpuuHble mHGpsl. [ndps
npoctoii 3amensl. ludp Llesaps. udpp Bmwkenepa. Anroput™m muppoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitonie 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ mOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopetnueckrue 0CHOBBI UHPOPMATUKHI

JlBonuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MTOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe ONHO3HAYHO NIEKOIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXoAbl K OLEHKE KojiudecTBa HHGopMmauuu. EauHMIbI
U3MEpeHusi KonuuecTBa HHGpopMmanmu. AnpaBUTHBII MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opManuu. Dopmyna

Xaptnu. Uadopmarus u sepositHocTs. Dopmyna Lllennona

Cucremsr cuucienus. Pa3BépHyras 3amuch IeNbIX © JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHns. CBodcTBa ITO3UIIMOHHOM 3aIlliCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA 1IEJIOT0 uncia U3 P-uuHOM cucTteMbl cUUCIIEHUS

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

AJropuT™M mepeBoJa LENOTr0 Yucia U3 JECITHYHOM CHCTEMbl cuucieHus B P-
nunyro. IlepeBox KoHe4yHOH pecsaTHuHOW Jpobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXITY HUMHU.
ApudmMerndeckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CYMCIICHHS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIEHUA. J[BONYHO-/IeCITHYHAs CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konuposka ASCII. OgHoGaliTHbie KOgupoBKu. CTaHmapT
UNICODE. Komuposka UTF-8. Ompenenenue wnHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHUI

2.6

2.7

2.8

29

KomupoBanue nzobpaxenuii. OneHka nHGOPMAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPOBaHUA LBECTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMAlMOHHOIO 0O0bEMa 3BYKOBBIX

JaHHBIX IIPHU 3aIaHHbIX YaCTOTC JUCKPECTU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

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

Jlormueckue onepauuu. Tabmuupel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxxaecTBa. JlJornyeckue onepanuy 1 onepanyuy HaJ MHOXECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)KECHMI. JIornueckue ypaBHEHUs U CHCTEMBI YPaBHEHUM.

Jlornyeckre (GyHKIMU. 3aBHCUMOCTh KOJHYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKLIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlormueckue 2l€MEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropa3psauslii cymmarop. IloctpoeHne cxem Ha JOTMYEeCKUX 3JIEMEHTAX IO
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTHYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenmu monenupoBaHus. ANEKBAaTHOCTh MOJEIH
MOJIETTUPYEMOMY O0BEKTY WM nporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOJACTUPOBAHUS B BUIE, YIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXeMbl, TAOIUIBL, TpadUKH).

[IpencraBineHne LenabIX YWCEN B MaMATH KoMmibroTepa. OrpaHUYEHHOCTh
JUana3oHa 4YHCeNl NpPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
paspsnHON ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENIBHBIX YU CEIL.

[ToGutoBbIe joruueckue onepanuu. Jlornyeckuid, apudmernueckui u

nukiauyeckuit  casuru. IlludpoBanune c mnomomip0 MOOUTOBOM omnepaunuu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. [IpoGiembl
XPAHECHUS BEIECTBEHHBIX 4YHCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsanoB. BelnonHeHue omnepanuii ¢ BEIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IMYTH MEXIYy BepIIMHaMU rpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX MyTEH MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpada)

HepeBbs. bunapnoe nepeBo. /[lepeBpsi moucka. CrocoObl 00xona Jepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKCHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpad)oB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ moJiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAHUE CTPATETHH WrPbl B TaOIM4YHOU (opme.

BLII/II‘pLIH_IHbIe W IIPOUT'PBIIIHBLIC ITO3ULHUH. Briur PBIIIHBIC CTPATCTHUH

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKEII_[I/IX n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHC JIMII. Hcnonp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcronp30BaHrue METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA aJIropuTMa. MammHa TreIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUM

3.2

OneHka CIOKHOCTH BbIUMCIEHUH. Bpemst paboTel M 00BEM HCIONB3yeMO
aMsATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXOIHBIX JAaHHbIX. OreHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHAJIBHON
cinoxHoctd. IlepeGopHbie anroputmsel. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peiCHUA OHHOﬁ 3ala4M, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJICHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX anroputMoB. OmnpexneneHue

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

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHCCJI, 3allMCAHHBIX B IMO3UIHWOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjda Ha OTACIbHBIC I_II/I(I)pBI,
HaxXOXICHUC CYMMBbI W TIIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaITBEHOM) TUPBHIL.



[IpencraBnenue uyucna B BUjAe HaOopa MPOCTBIX COMHOXKUTENEH. AJTOPUTM
OBICTPOTO BO3BEJICHUSA B CTeNeHb. [I0MCK MPOCTHIX YMCEN B 3aJaHHOM JHMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

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

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
LIEJIOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycinoBus. Lukmsl ¢ ycnoBuem. L{UKIIbI 110 EpeMEeHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B Qaitnax. TekcroBble M TBOMYHBIC (ailIIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Pazbuenue 3aqaun Ha moa3anauu. [logmporpaMmel (IpoieAypsl U PYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u (yHKuuu. Mcnonb3oBaHue creka s

opranm3anv pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHHUS.
[TpubnmxEHHOE BBHIYMCICHUE JJIMH KPUBBIX. Bprumcnenue riomanei ¢uryp c
IIOMOUIBIO YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
ITouck makcumyma (MUHUMYMa) QYHKUMM OJHOW IEPEeMEHHOH MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — GYHKIIUU  SI3bIKa
MIPOrPaMMHUPOBAHUS JJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IIOSABJICHHH CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJI0OBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalIEeHHOW MOJCTPOKHU Ha IPYTYIO CTPOKY.
I'enepamust Bcex CJIOB B HEKOTOpPOM al(aBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcel. BprgucieHme  0000IIEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MacCHMBa WM YHCIOBOM IOCJIEI0BATEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apu(PMETHUYECKOrOo, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBUIO). JIMHEWHBIM TOMCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
AnTOpUTMBI pabOTHI C dSJEMEHTAaMH MacCHBa C OJHOKPATHBIM TMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MmaccuBa. IIpocTbie METOIbl COPTHUPOBKHU
(MeTox mMy3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKA
cmusiHueM. breicTtpasi coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBII

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE



3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpulbl). ANTOpPUTMBI 00paOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 33/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIEHHE MaKCHMyMa
(MMHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCUBA, NI€PECTAaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

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

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXCHHA. BblumcieHue
apu(METHYECKOTO BBIPAXKEHUS, 3aIMCAHHOTO B MOCT(GUKCHOM (hopme.

Oqepezu/l. Hcnons3oBanne oduepeaun IJist BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MHUHHMAJIbHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pa3nuyHbIX
nyTeil Mexay BepIIMHAMU OPUEHTHUPOBAHHOTO AlUKIMUYECKOro rpada. AJIropuTm
JlerkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIEe anropuTMsl 06xona nepesa. Vcnonab3oBaHue cTEKa U
ouepeau 11 00xo/a AepeBa

JluHaMu4ecKkoe NMporpaMMHUPOBAHKUE KaK METOJl PELICHUs 33a[a4 C COXpaHEHHEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
IPOrPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKINHN, MOJICUET KOINIECTBA

BapuWaHTOB, 3ala4v ONITUMU3AlINUN

3.17

4.1

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMcTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsuus, Hacael0BaHue, MoJIUMOphu3M
WNHpopmaninoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupuKanus, KilacTepusanus, aHaiau3 oOTkJIOHeHHH. llociemoBaTenbHOCTH
pelieHus 3a/1ay aHain3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OI[EHKA
KauecTBa JAaHHBIX, BBIOOp M (WIM) TOCTPOEHHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3allusl JAHHBIX, UHTEpHpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH JUIsi 0O0paOOTKHM M TPENCTABICHUS JAHHBIX.

Bonwsmme manasie. MammaHOE 00yUueHne

4.2

AHanmM3 JaHHBIX C TIOMONIBIO AJIEKTPOHHBIX TaOmuIl. BeruucieHue CyMMmsl,
cpemHero  apudMeTHyecKoro, HaubOonbliero  (HAaMMEHbBINEr0)  3HAYCHUS

nuana3oHa. Beruncnenue koddpduimeHTa KOppensluud JBYX pPSAAOB JIaHHBIX.



[TocTtpoenne crombuaThX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkuui. [lonGop nuHUYU TpeHAaa, peleHre 3a1ay MPOrHO3UPOBAHMUS.

Pemenue 3aaa4 OTUMH3alH C ITIOMOIIbBIO 3JICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanuss 0Opud  MaTEeMaTHYECKOM  MOJCIUPOBAHUU  HENPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJEIM B SKOHOMHUKE. BbrunciuTenbHbIe
JKCIIEPUMEHTHI ¢ MojensaMu. OO0paboTka pe3ynbTaToB ASKCIepuMeHTa. Metoj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMbBIX
O0BEKTOB M TMpoleccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH IO pe3yjbTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmurannonHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl JTaHHBIX. TabnuIa — mpecTaBIeHue CBEACHUI
00 ommoThnHEBIX oOBexTax. Iloine, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. Ilouck, copTupoBka U (uiIbTpanus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
BeruuciisieMsle 1oj1s B 3ampocax.

MuoroTtabianunbie 06a3pl TaHHBIX. THMBI CBs3ed Mexay Tabnuuamu. BHenrHuii
kito4. LlenmoctHoCTh 6a3bl TaHHBIX. 3aMIPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBaHHbIE TEKCTOBbIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHUE.

[IpaBuna UUTHPOBAHUS MCTOYHHKOB U odopmieHHs Oubianorpapuueckux

CCBIJIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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