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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no uapopmatuke (yriyOnéHHbI YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yjbTaTam
OCBOGHHUS OCHOBHOM  0OOpa3oBaTEeNbHOW  MPOrpPaMMBI  CPEAHETO  OOIIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTaHMSL.

[TporpaMMa 1o wuHpopMaTHKe JAET MNPEACTABICHUE O IENAX, oO0Ien
CTpaTernd OOy4YeHMs,, BOCIHMTAaHUS W Pa3BUTHUS OOYyYaIOLIUXCS CpPEICTBAMU
yueOHoro npeamera «MHdopmaTuka» Ha yriyOn€HHOM ypOBHE, YCTaHABIMBAET
00s13aTeIbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAeisieT pacupeeIieHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE pacHpe/esieHne yyeOHbIX 4acoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHIyeMyiko (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh ~ MX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[TporpamMMma 1o nHPOpMATHKE ONpPEAEIAeT KOTUUECTBEHHbIE U Kau€CTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia IJs KaXI0To rojia U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHON
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy/lapCTBEHHOM UTOTOBOM aTTectauuu). [IporpaMmMa no nHpopmaTHke sIBIsSIETCA
OCHOBOM Il COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oOieM o0pa30BaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH IPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3allMU HMHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE ~ 00lacT  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UHGOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIbHOCTH.

Kypc undopmatuku ajis ypoBHsS CpeaHEro o0Iero o0pa3oBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuXxcsi B 00JacTu
uHGOPMATUKU U HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha cojiep)KaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIETO 00pa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAI[MOHHBIX
TEXHOJOTHH, Ha€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4YeHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHpPOBAHBI Ha TOJyYEHHE KOMIIETEHTHOCTEH s
nocieaywneil npodecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HaBaHHUE COOTBETCTBYIOIIMX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOl NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE JUIsI HCIOJIb30BAaHHMS METONOB M HWHCTPYMEHTapus JaHHOU
pEeIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHOM MpEeAMETHON 00JIacTH Kak IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00eCIeYnBaAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYYAIOIIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(QOpMaloHHasi 0e30MacHOCTb, MH(OPMALMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0OYy4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHMKA, KBAaHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCHpEeAeIEHHOIO PEECTpa, TEXHOJOTMH BHUPTYaIbHOU H
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecCIeueHUe
JalbHENUIIEr0 pa3BUTHA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HU B YCIIOBUSIX Pa3BUBAIOIIETOCS MH(OPMALMOHHOTO O0IIeCcTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax oMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHGOPMATUKH, HUH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMHM pa3ianyarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOUN LIEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOILIECTBE, MOHHUMAHHE COLMAILHOTO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO0,  MEIULUMHCKOTO U (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHrEe HH(OPMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAYy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeamera «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMATUYECKHUX pa3Jiena.

Paznen «llu¢poBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETHU, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd HHTEpHET W WCIHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HHOOPMALIMOHHON
0€30IaCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAeT B ce0s
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUSI.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pabOTKy aJTOPUTMOB U OIIEHKY UX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3allMi MPOrpaMM Ha s3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuUMeHEeHUsT MHGOPMAIIMOHHBIX TEXHOJIOTHM, pPEaM30BaHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aja4ax aHaJIn3a
JAHHBIX, HMCMOJb30BAaHUIO 0a3 NAaHHBIX W 3JIEKTPOHHBIX TaOMUL [Jisl pEelIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxanuu ydeOHoro mpemmera «UHdopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYI0 TTPOTpaMMy OOyUEHHs, HO MOTYT OBITh MPEAJIOKEHBI ISl U3yUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCSI.

YrnyOnéHHpld  ypOBeHb U3Y4YeHUST WH(POPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO0  MpOQuis, OPUEHTUPOBAHHOTO HA  WHXCHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOJEHHBIH YpPOBEHb W3YYCHUS
uH(pOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsl, OPUEHTUPOBAHHBIX Ha



CHEeIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CIEUHUAIBHOCTH, YYacTHE B MPOEKTHOM M HCCIIEIOBATEIILCKON NS TEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHUS TEM B NpejesiaX OJIHOr0 rojia oOy4deHus
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENI NpH TOATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCciI0 YacoB, PEKOMEHIOBAHHBIX IJIsl U3yueHus UHHOpMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Hefiento), B 11 kinacce — 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.

[TpuHIUIBEI pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHIA.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpouneccopHsie CHUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHoOe oOecreyeHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bubl
porpaMMHOro obecrnedyeHuss U UX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnedeHue. OnepalMOHHBIE CUCTEMBI. Y THIJIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JEUMHCTAULALUSA  OPOrPAMMHOIO
oOecreyeHusl.

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

[Iporpammuoe obecneuenue. JluneH3npoBanrue MPOrpaMMHOTO 0OECTICUCHUS
u uudpoBeix pecypcoB. Ilpompuerappoe u  cBOOOAHOE MOPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrnieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOoHOaTenbCcTBOM Poccuiickort @Denepanuy 3a HENPABOMEPHOE HCIOJIb30BAHUE
MIPOTPpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI TIOCTPOCHUS W anmnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetm ¢ momMomiblo Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loiydyeHrne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapupyTa JIBHKEHUS
MAKETOB.

Buner  npestenbHoctm B cetd  HMHTepHer.  CepBucel  HMHTepHerTa.
['eonndopmaIimoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OpOHUPOBAHUE OMIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBHCHI M yCIyrd. CoOLMaIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBWja NOBEAEHUS B KubepmpocTpaHcTBe. [IpoOieMa nmoasumHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U 3KOHOMHUYECKHE YIpO3bl, CBSI3AHHBIE C HMCIOJB30BAaHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOime mpoOsieMbl 3aluThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHPOpMallMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uHpOpMalMOHHBIX ~ cucTemax. IIpaBoBoe oOecmeuenne HHPOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MHPOpPMAIUH, XpaHSIIeHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe o0ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHu3anus JHAYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

MudpoBanne naHHBbIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIHUQPHI.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxkenepa. Anroputm
mgpoanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudpopmanus, nanHsle U 3HaHUs. VHQOpMalnMoHHBIE NPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpETU3alu MH(opManuu, MNpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOoe KOogupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOOB.
Ycenosue @ano. IloctpoeHne OMHO3HAYHO IOEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnMHMIIBI M3MEpEeHHs KonuecTBa UHPopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHMCEN B
NO3ULMOHHON cucrteMe cuMciieHns. CBOWCTBAa MO3WLIMOHHOM 3alUCU  YHWCHa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepEeBOAA 1IEJI0r0 Yncia U3 P-U4HON CUCTEMBI CUUCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
ANTOpUTM NEpeBOJa LEJIOr0 YUCIAa U3 ACCATUYHOW CHCTEMBl CUUCIeHHs B P-
nuyHyro. [lepeBox koHewHOU pgecaTUuHOW npobu B P-munyro. J[BowuHas,
BOCbMEpUYHAs U IIECTHAALIATEPUYHAs CUCTEMbl CUHUCIIEHUS, CBSI3b MEXKIY HUMHU.



ApudmeTnueckre omepanvdyd B TMO3WIMOHHBIX CHCTEMax CyHucleHus. TpoudHas
YPaBHOBEIIEHHAs] CUCTEMA CUUCIEHUS. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3oOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpauuecKkux TaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TIyOnHEe KOJAUPOBAHUS LIBETA.
[IBetoBbie Monenu. BektopHoe komupoBanue. Popmarbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
IIPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpIcka3biBaTenbHbIE (HOPMBI
(mpeaukaTsl). KBaHTOPHI Cy1IECTBOBAHUS U BCEOOILHOCTH.

Jlornyeckue omneparuu. TaOauIBl MCTUHHOCTH. Jlormueckue BBIpAXKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBaAMHU.

3aKkoHbl aIreOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpPa30BaHUS JOTHYECKUX
BbIpaxkeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(yHKUHIA OT KOJIMYECTBA apryMeHTOB. [1o/IHbIE CUCTEMBI TIOTMYECKUX (DYHKIIHMA.

Kanonnueckne  QopMbl  Jormueckux  BblpakeHuil.  CoBepIlEHHbIE
JU3BIOHKTUBHBIE M KOHBIOHKTHBHBICE HOpPMaJbHBIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS MO Ta0JIMIIE UCTUHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. I[loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAX IO
3aJITaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3aMKCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYe€HHOCTH
JMana3oHa 4Yucel MpU OrpPaHUYEHHHM KOJudecTBa pas3psiaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JOTIOJTHUTENbHBINA KOJI OTPULATENBHBIX YHCEIL.

[TobutoBbie norumyeckue omnepamuu. Jlornyeckuii, apupMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomBbIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBnenre BEHIECTBEHHBIX YHUCEN B NaMATH KOMIbIOTEpa. 3Haualas
YacTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duced. [IpoGimemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuii ¢ BEIIECTBEHHBIMH YHCIIAMH, HAKOIUJICHUE
OLLIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI U IPOrPAMMHMPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTJIATUUK, NpoGuIupoBIMK. KoMmumismus u UHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpaMMebl. Toukn octa”oBa. [IpocMOTp 3HaUeHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Iluknel ¢ ycimoBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  LUKIOB. HBapuaHT LHKIIA.
CocTraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHpOBaHUE Mporpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

Aaroput™Mbel 00pabOTKHU HATypaJIbHbIX YMCEJ, 3alIMCAaHHBIX B MO3ULIUOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HAaxXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuanasoHe. [Ipeacrasienue
yuciia B BUJe HAOOpa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOTO BO3BEIICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (ailiibl.
daitnoBbie TIepeMeHHBbIE ((aitoBbie ykazatenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa3buenue 3anaun Ha noazanauu. [lognporpamMmel (mpoueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOIMOTEKH s3bIKa MPOrPaMMHUPOBAHUIL.
[Tonkmtouenne  OUONMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENICH.
MoaynbpHBIN IPUHIKUII IOCTPOEHUS IIPOTPAMM.

Yucnennsle MeToapl. TouHoe © NPUOMIDKEHHOE pEIICHUsS 3aJayM.
YucneHHble METO/IbI PELICHUS] YpaBHEHHI: MeTo nepebopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ mNOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METO



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOTO JIEJIEHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAaHUS i 0OpabOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSBJICHUA CHUMBOJIAa B CTpPOKE,
pa3OHeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJEHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanus Bcex CIOB B HEKOTOpOM alipaBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpanndeHusiM. [IpeobpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. Bpruucienne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUECKOT0, MHHUMAIBHOTO U MaKCUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
ny3bIpbKa, METOJ BbIOOpa, COPTHUpOBKA BcTaBKamMu). COpPTHPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (aaroput™m QuickSort). JIBOMYHBII IOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IIpaBUJIaM,
MIOMCK AJIEMEHTa B IBYMEPHOM MAacCUBE, BBIUMCIECHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpadun m rpammatuku. CpeacTBa NMOMCKa M aBTO3aMEHBI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOCku, oriaBieHue. KosektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pElEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuwia 1uuTHpOBaHMS HCTOYHUKOB U
opopmieHuss Oubnuorpaguueckux ccpuiok. OQopMmieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TE€XHUYECKUE CpeIcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaiusi, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajgu3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE MOJEINH, MPeoOpa3oBaHUe JAaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpEeTalusl pe3ynbTaToB. [IporpammHubie cpenctBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM U MPEICTABICHUS JaHHBIX. bombie naHHbIE.
MamunHoe o0yuenue. aTemekTyanpHbIi aHAIA3 TaHHBIX.

AHaJIN3 JTaHHBIX C TMOMOIIBIO AJEKTPOHHBIX Ta0ull. BhIUuKClieHHE CyMMBI,
cpeaHero apudMeTHIeCKOro, HauOOJIbIIET0 (HAMMEHBIIIET0) 3HAUCHUS JTUara3oHa.
Brruncnenne koddduiimeHTa Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbIX jguarpamm. Iloctpoenue rpadukoB
¢dbynkuii. [Togbop muHUM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHue ypaBHEHHMH C TOMOIIBI0 Tojabopa mapamerpa.
OnrtuMuzanus Kak MOMCK HAWJIyYIIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIus, orpaHudeHus. JIokaJbHbIE U TJ00AJbHBIA MHUHHUMYMBI IICJIEBOM
byaknuu. Pemenune 3amad onTUMHA3AIAN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

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

Anroputmel  cxkatust JnaHHbIXx. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKAaTHS JAHHBIX C MOTEPSMH. Y MEHBIICHUE
rIyOuHBI KogupoBaHus 11Beta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
MH(POpMAIIMOHHOTO 00BbEMA JIAaHHBIX U XapaKTEPUCTHUK KaHaia CBs3u. [IpuunHb
BO3HUKHOBEHHUs OMMUOOK TIpU Tiepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBHI cuUCTEMBI UM HX B3auMoaelcTBue. CHCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u moxenupoBanue. Llens mMoaennpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJAEIHUPOBAHUS B BHUAE, YIOOHOM ISt
BOCIIpUATHS yeoBeKoM. I'paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPHUIL, CIHMCKOB CMEXHOCTH. PemeHune
AITOPUTMUUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (MMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCTBa
pa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBienne apuMeTHUECKUX BBIpAKEHUN B BUAE AepeBa. [[uckpeTHble Urpbl
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TaOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULIMN. BEIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIMHHOTO MEPEBOAA H
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. UneHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. Mcnoiab3oBaHuE METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cuCcTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

@opMmanuzanus ~ HOHATHSA — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUMCICHUN. BpeMsa paboTsel U 00BEM HCIONB3yeMOM
NaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOKHOCTH  aJrOPUTMOB. AJTOPUTMBI  [TOJMHOMHAIBHON
cinoxxHoctd. Ilepebopubie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID AJITOpPUTMA
«pemuiero DparocheHar.

MHoropa3psaHble 1efble Yhclia, 3a7a4u JJIMHHON apupMeTHKY.

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnosib30BaHue ouepenn Jisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOTO CBS3HOTO HeEOopueHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO alMKJIMYECKOro rpada. AJroputM
JleKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHbBIE
(ounapubie) naepeBbs. I[locTpoeHue naepeBa Ajid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xXoaa iepeBa.

JluHamMpyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXKYTOUYHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO



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

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTEpdeiica
noib3oBatens. Vcnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lomstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopMmanuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTHYECKOI0  MOJEIMPOBAHMSA:  IIOCTAaHOBKA
3ajaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckpernzanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojenupoBaHue  OHOJOTMYECKHUX
cucTteM. Maremarudyeckue  MOJEIM B JKOHOMHUKE.  BwluucnuresbHble
DKCIIEPUMEHTHI C MOJEIISIMHU.

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

BepostHoctHeie  Mmomenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MoienrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTHMHHBIX 0OBekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBoil 0a3oif naHHBIX. 3amoigHeHue Oa3bl naHHbIX. [louck, copTupoBka u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOCHl C MapaMeTpamu.
Brruncnsiembie mosisi B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexAy TaOaulamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aTPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CaWTaA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackamuwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenienue BeO-caiiToB. Yciryra xocTuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ WCIOJB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kaapupoanue. Mcnpapienne
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLHs — LIBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanausbl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii 151 BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS W PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHEe HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBsable TexHonoruu (3D-npunrepst). Ilonarue o BupTyanabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHOOPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMW, TO3UTHUBHBIX BHYTPCHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACHIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTU B IpOIEcce
peanu3alnuMyd  CpeACTBaMU  y4eOHOro IMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pesynapraTe wu3ydeHws WHHOPMATHKH Ha YPOBHE CpPEIHETO0 OOIIETo
oOpaszoBaHus y oOyuyaroiierocs OyayT copMHpOBaHBI CIETYIOUIUE JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpsIKa,  COOJIOJICHHME  OCHOBOMOJIAralIIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHHOPMAIITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKM TI0 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUIECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYeHUSI UHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh Ha MOPAJIbLHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu HTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYas OCTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH pa3JIMYHBIE BUABl HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4eCcKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIHMAIBHOU
HaIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKyIO JCATCIIEHOCTD;,

uHTepec K cdepam NpodecCHOHATBHON JeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WH(MOPMATUKH U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpa3OBaHHMIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapaKTepa JKOJOTHYCCKUX MPOOJIeM W IMyTeH HX
pelleHrs, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH, JIOCTIDKCHUSAM HAYYHO-TCXHHYCCKOTO IIporpecca H
OOIIIECTBEHHOHN MPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PEeCypCOB,
WHPOPMAITMOHHBIX TIPOIECCOB M WH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JESITeIbHOCTH, TOTOBHOCTH OCYIIECCTBISTH
MPOEKTHYIO M HCCJICI0BATEIbCKYIO JISATEIbHOCTh MHINBUYaILHO U B TPYIIIIE.

B mporecce DOCTHKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS IPOTPaMMBI
no wH(MOpMAaTHKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATHHBIN
WHTEIIICKT, MPEANOIaralonui copMIUpOBaHHOCTS:

CaMOPETYJIMPOBAHHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh aJanTUPOBAaThCA K
HYMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIINY, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKEHUIO IS U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE JICHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIICCTBICHUH KOMMYHHKAITUH, CIIOCOOHOCThH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaNBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromerocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCalIbHble 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 LEJIN JACSITEIBHOCTH, 3aJaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

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

BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PpPEAIbHOTIO,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIupoOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalMIX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

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

YMETh IEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 M MIPAKTHUECKYI 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpeUlaraTh OPUTMHANbHbBIC MOJAXOAbl M PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTydeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBIIATh  IOUCK,  aHalu3, CUCTEMaTU3alUl |
UHTEPIIPETALNIO HH()OPMALIUK PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4E€TOM Ha3HAUYCHUs
uHpoOpMaMu U IEJEBOM  ayJUTOpPUH, BBIOMpas ONTUMAIBHYIO (QopMy
NPEICTABIICHUS U BU3yaJIU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMalMu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M  KOMMYHHUKAllMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJeTh ~ HAaBBIKAMH  pAClO3HABaHWsI W 3alIUTHl  HH(POpPMAIUH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PAClO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud u
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I J51 BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalnu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboTHI;

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

NpUHUMATh 1€MW COBMECTHOM  JEATCIBHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa W KAXKIOTO YYaCTHMKA KOMAHIbl B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OICHWUBATh HAEH C TMO3WIHAH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3ajlaul B 00pa30oBaTelbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCHH AJIsi OLEHKU CHUTyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyuenus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  MPEeIMETHbIE
pe3yJIbTaThI:

BJIQJICHUE TMPEICTaBICHUSIMH O PO WHGOPMAIMUM U CBSA3AHHBIX C HEH
IPOLIECCOB B TMPHUPOJE, TEXHUKE U OOLIECTBE, MOHATHAMHU «HUHPOpMaLUDy,
«MH(OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3¢ (HeKT», «uH(POPMALMOHHASI CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HHpopmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepU30BaTh OONbIIME JaHHBIE, TPUBOIUTH IPUMEPHI
UCTOYHUKOB HX TOJY4YEHMs] W  HAlpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanu3 OTKJIOHCHHIA), MOHUMATH
MOCIIEZIOBATEIHLHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3allMsl JaHHBIX, UHTEPIPETALUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHILMIIOB YCTPOHMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOHMIIBHBIX KOMIBIOTEPOB, TCHACHIINNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HaBbIKaMHU pabOThl C ONMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHOM CeIUaIn3aIim;

HAJIMYUE TIPECTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3ANUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUINAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MTPUIIOKEHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHONM O€30MacHOCTH, HCIIOJIb30BAHUE
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 NIpPOrpaMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU DPA3NUYHBIX BHUJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIH O0O0BEM 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
YyHUCel, AITOPUTMA IMOCTPOCHHUS 3alMCH YKCIIA B O3UIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3UIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATh apU(PMETHUECKHUE OlepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTMUECKUX BBIPAXKEHHM, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIEI0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATh HECIOKHBIE JJOTUYECKNE YPABHEHUS U CUCTEMBI YPaBHEHUIA;

NOHMMaHuE O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch 4MceNl B MO3UIMOHHOW CHUCTEME CUMCIEHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JiHara3oHe, 00paboTKa MHOTOpa3psAHbIX 1IeJIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CIIOKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MaccHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
ITOPUTMBbI, TBOMYHBI MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJrOPUTMOB
Pa3HOM CIOKHOCTH ISl PEIIEHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOLINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM IPOTrpaMMBbI:
OTPENAENATh Pe3yabTaThl padOThl IPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
ONpENENATh, NPU KaKWX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMMUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOO0p JUHUU TPEHJA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce un3yueHus kypca MHPOPMATHKU YIIyOJE€HHOro ypoBHS 6 11
Knacce oOydaromuMucs OyayT  JOCTUTHYTHI — CIEAYIOIHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMNYCKAIOIIUE OJHO3HAYHOE
JIEKOIUPOBAHUE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIOJIb30BATh MPOCTEUIIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMUIIBI
paboOThI MPOCTHIX AJITOPUTMOB CXKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyl  MOCTPOEHUS ONTUMAIBHOIO IyTH MEXAY BepluIMHaMHu Trpada,
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 33J]aHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BHIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pas3pabaThiBaTh U PEATU30BBIBATH B BHUJE IMporpamMm 0a30BbIC
QJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3aJ1au CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApPH, CTEKU, OYEPEaU, AEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMBI 1T 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HUCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUsi W PpalbOThl C HUMHU, YMEHHE HCIOJIb30BaTh TaOIMYHBIE
(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 JJI aHAIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BBIBATH JUYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TOHUMAaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIMIIOB PaObOTHI, BO3MOKHOCTEH M OTpaHUYCHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HMHTEIICKTa B PA3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUNA O Kpyre perracMbIX 3a7ad MaIIMHHOTO OOYyYeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCNONB30BaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
’ 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu 5
1.4 WNudopmannonHas 6€30nacHOCTb 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 pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
33 YucneHHble METOBI 3
34 AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX 5 1

JTAHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznean 4. UndopMaumoHHble TEXHOJIOTUH
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 [TPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u uHGopMaioHHbIe
1.1 Popua Popuar 10 25
IPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KomnberorepHo-MaTeMaTHueCKOE g )
) MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
33 Be6-caiiTh 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHust TEXHUKH 0€30MaCHOCTU U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JIPYTUMU KOMIIOHEHTaMU UG POBOTO
OKPYKCHHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[TpuHUMIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMH C TOMOIIBIO HIHH.
KoHTposieps! BHEIIHUX YCTPOMCTB

ABTOMaTHUYECKOE BHITIOJHEHUE nporpaMmaI

MPOIIECCOPOM

OmnepaTuBHas, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposutepsl
BHEIIHUX yCTPOHCTB. IIpsmoit noctymn k
aMsATH

COBpeMeHHBIe KOMITBIOTCPHBIC
TEXHOJIOTUHU

ITporpammHoe oOecrieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOUJIBHBIX YCTPOICTB

CucteMHOe ITporpaMMHOE oOecrieueHue.
OnepaiiuoOHHBIE CUCTEMBI




Yrunutsl. [[paiiBepbl yCTPOUCTB.

? [TapannensHOE MPOrpaMMUpPOBaHHUE

10 WHcTannsanus 1 1enHCTaIUISIIUs
IIPOrpaMMHOT0 00ecreueHus
@aiinoBble cuctemsl. [IpuHIAIIBI

1 pa3MeleHust 1 UMEHOBaHUA (DailioB B
nosiroBpeMeHHou mamstu. [11a6mons! s
ornucaHus rpymni ¢aiion
3akoHognarenscTBO Poccuiickoit

12 ®denepanuu B 00J1aCTH MPOTPAMMHOTO
o0ecrnieueHns U JaHHBIX
[IpyHIMIIBI TOCTPOEHUS U aNllapaTHbIE

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Cerp UHTEpHET

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nestensHoctr B cetn IHTEpHET.

17 Cepsucsel HTepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpamMmmHoe o0ecredeHre
U METOJ1bl OOpPBHOBI ¢ HUM

20 [IpakTnueckast pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"

)1 Opranuzanus TMYHOTO apXHUBA

nHpopmanuu. PesepBHoe KOmMpoBaHUeE.




22

Hap OJIbHAs 3alldTa apXruBa

[u¢poBanune JaHHBIX

23

24

Anroput™m mmdpoanus RSA.
Creranorpadus

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

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WudopmanroHHbIe MTPOIECCH B TPUPO/IE,
TEXHUKE U 00ILeCTBe

26

HenpepsiBHBIE U JUCKPETHBIE BEJIMYNHBI U
curHasibl. Heo0X01MMoCTh TUCKpeTH3auu
nHbOpMAaINH, IpeTHA3HAYEHHON /IS
XpaHeHHus, epeiayn 1 00paboTKU B
U(POBBIX CUCTEMAX

27

JIBonuHOE KoMpoBaHue. PaBHOMEpHBIE 1
HEepaBHOMEpPHBIE KOJIbI. JlekomupoBaHue
COOOIIEHHH, 3alUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

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

EnuHuis n3smepeHust KoJauyecTBa
nHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIM4ecTBa MH(pOopMaluu

CucreMbl CUHCIICHUS

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJICHHSI B IPYTYIO

32

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U




33

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHaH, BOCBMEpHUYHAA U

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUAA,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAaAuaTCpuiIHasA CUCTCMbI CUUCIICHUAA,
CBA3b MCXKIAY HUMHU

35

36

37

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA
CUHUCIICHUA

I[BOI/ILIHO-Z[GCSITI/ILIHaH CucCTeéMa CHUCJIICHUA

38
39

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBaHue U300paxeHHi

40

41

42

[IpakTnueckas pabota 1o Teme
"Jluckperusanus rpapuueckoin
uHpopmanun"

I[BeToBBIE MOZENH. BekTOpHOE
KoaupoBanue. @opmarsl (Haitios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX [PU 33JaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psIIHOCTH
KOJUPOBaHUs

43

[IpakTuyeckas pabora o Teme




44

" luckpeTrur3aus 3ByKOBOW nHpopMaru'"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabauibl
UCTUHHOCTH

Jlornueckue BeipakeHus1. Jlornueckue
TOXaecTBa. Jloka3aTenbCTBO JJOTHUYECKUX
TOXIECTB C [IOMOIIBI0 TA0IUIl HICTUHHOCTHA

[IpakTnueckas padbota 1o Teme

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

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpannn Halq
MHOXKECTBaMH

Jloruueckue OIICpanru U OIICPalvi Hal
MHO>KECTBaMH

3aKOHEBI anre6pbl JIOTUKHU. DKBHUBAJCHTHHIC
Hp606p830BaHI/ISI JOTHUYCCKUX Bpra)KeHI/Iﬁ

51

52

53

Jlornaeckme YpaBHCHHA U CUCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIUH OT KOJIMYECTBA apIryMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX (QYHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIEe (POPMBI, AITOPUTMBI UX
MOCTPOEHHMSI 110 TaOJIMIle UCTUHHOCTH

54

Jlornueckue 31eMEHTEI B COCTaBE




55

KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoOropa3psiaHbii
CyMMAarop

56

57

58

59

60

[TocTpoeHune cxem Ha JTIOTHUYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOTIO
BBIPA)KECHUS 110 JIOTHYECKOU CXeMe

MuKpOCXeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue HebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
qycell IPU OTPAaHHUYEHUHU KOJIMYEeCTBa
paspsaoB. [lepenonnenue pa3psaaHoit
CETKH

be33nakoBbIe ¥ 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBII
JOTIOJIHUTEIBHBIN KOJI OTPULIATEIIbHBIX
YHCEN

[ToGuTOBBIC JTOTUYECKUE OTIEPAITIH.

Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

62

63

IudpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckiovaroniee UM
[IpeacraBnenue u XxpaHeHUEe B MAMSITH
KOMIThIOTEpA BEIIECTBEHHBIX YNCET

Brinmonsenue onepam/lﬁ C BCEIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHUCIICHUAX

64

[TpakTrueckas padota o teme «M3ydenue




mopaspAAHOro MalilMHHOI'O NpEACTaBJICHUA
OCJIbIX U BENICCTBCHHBIX YHUCEII»

65 AHaJIi3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 NHcTpymeHTanbHbIE CPEACTBA: 1
TPAHCIATOP, OTIATYUK, TPOPUIUPOBIIUK
Cpena nporpammupoBanus. Komnumsuus

67 Y MHTEPIIPETAIUS IPOTPAMM. |
Bupryansnsle Mamnebl. THTErppOoBaHHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK POrPAMM 1

69 Turbl mepeMeHHBIX B S3bIKE |
IPOTPaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 1

71 O0paboTKa BELIECTBEHHBIX YUCET 1

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

73 Bersnenus. CnoxHble ycI0BUS 1

74 [uxsl ¢ ycnoBueM 1
[{uKJIBI IO IEPEMEHHOM.

75 B3anMo3amMeHseMOCTh Pa3IUYHbIX BUI0B 1
IIUKJIOB

76 O6paboTka HaTypaTLHBIX YHUCET C 1
MCIOJIb30BAHUEM LIUKIIOB
HaxoxneHne BceX mpOCThIX YHCEN B

77 3ajlaHHOM Juana3one [Ipaktuueckas ! 0.5
pabota no Teme «Pemenue 3agad METOI0M '
nepedopar»

78 WNHBapuaHT nukia 1




79

JIoKyMeHTHpOBaHUE MPOTrpamMmm

O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
(aiimax

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

2 A3bIKa IporpaMMmupoBanus. [lonkmouenne
OUOIMOTEK MOAIPOrPaMM CTOPOHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U ¢ YHKITUHN)

84 [TomnporpamMmel (iponeypsl ¥ (pyHKITHH)

85 IIpakTryeckas pabora o Teme
"PazpaboTka moamnporpamm"
Pexypcusi. PexkypcuBHbIE 00BEKTHI

26 (ppakransl). PexypcruBHbIE POLIENYpPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka Jis
OpraHM3alM PEKYPCUBHBIX BHI30BOB

87 [IpakTnueckast pabota 1o Teme
"PexkypcuBHBIE TOATPOrpaMMBbI"

23 MoaynbHBIN IPUHLUII IOCTPOCHUS
porpamMm

89 YuciieHHbIe METOJIBI

90 [IpakTnueckast pabota 1o Teme
«HucneHHOoe peleHne YpaBHEHU

01 Hcnonp30BaHne AUCKPETU3ALINN B
BBIUUCIIUTENBHBIX 3a/1a4ax
[TpakTrueckas paboTa mo Teme

92 «[IpubmmxEHHOE BRIYUCIICHUE JTJIUH

KPUBBIX U TUTOIIAAEH GUTyp»




93

94

95

[IpakTrueckas padota nmo teme «llouck
MakcuMyMma (MUHUMYMa) (QyHKIIUN

O6paboTka CUMBOJIBHBIX JIaHHBIX.
AJTOpUTMBI 00pPaOOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

AJTOpPUTMBI 00paOOTKH CUMBOIBHBIX

CTPOK: p336I/IeHI/IC CTPOKH Ha CJIOBa I10
HpO66HBHBIM CHMBOJIaM

96

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJCTPOKU BHYTPH TaHHOH
CTPOKH; 3aMEHA HAlICHHOM NIOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTnueckas pabota 1o Teme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GyHKIUI cTaHJapTHON OMOJIMOTEKH S3bIKa
MporpaMMupoBaHus”

98

99

['enepanus ciioB B 3a1aHHOM aji(haBUTE
MaccHuBBI ¥ TOCHEN0BATEILHOCTH YHCE.

[IpakTuueckas pabota 1mo Teme
"3amonuenue maccusa'

0.5

100

101

102

O060011EHHbIE XapaKTEePUCTUKN MacCHBa

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

[Ipaktuyeckas padora no Teme "[lonck
MHUHUMAaJIBHOIO (MaKCUMaJIbHOTO)

0.5




103

3JIEMEHTA B YUCJIOBOM Maccuse"

CopTrpoBKa OJHOMEPHOT'O MaCCUBA.
[IpocTeie METOIbI COPTUPOBKH.
[IpakTrueckas padota mo Teme "IIpocTeie
METO/Ibl COPTUPOBKH Maccupa'

0.5

104

CoptupoBka ciusinueM. beictpas
COpPTHPOBKA MaccuBa (aJIrOpuT™M

QuickSort). ITpakTrueckas padorta 1mo Teme

"BricTpas coptupoBka maccupa"

0.5

105

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [Ipaktuueckas pabora 1o reme
" JIBOMYHBII TOUCK"

0.5

106
107

JIByMepHbIE MaCCUBBI (MaTpPHULIbI)

Anroput™bl 06paboTKH MaTpUIL

108
109

Pemenue 3a1ay aHaim3a JaHHBIX

Cpe,I[CTBa TEKCTOBOT'O ITpoIeccopa

110

111

112

KommnsrorepHas BEpCTKa TEKCTa

[IpakTryeckas padota no Teme "Bépcrka
JOKYMEHTOB C MATEMaTUYECKUMHU
bopmymnamn"

HNHCcTpyMEHTHI pelieH3UPOBAHUS

U G G G i Sy

113

114

[IpakTnueckast pabota 1o Teme
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

Oo6naunble cepBuchl. KosekTuBHas
pabota ¢ nokymeHTamu. [IpakTrueckas
pabota no Teme "KomnnexktuBHas pabota ¢
JTOKyMEHTaMu"

0.5

115

Anamu3 ganubix. boiapinne naHHbie




116

117

MarmmaHoe oOydeHue

AHanu3 JaHHBIX ¢ TOMOMIBIO 3JIEKTPOHHBIX
TalJInI

118

119

[IpakTruyeckas padora o reme "AHanus
JAHHBIX C MOMOIIIBIO AIEKTPOHHBIX
prlavng

[Toctpoenue rpadukoB QPyHKIUH.
[IpakTuueckas padbota 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTUCTHYECKON 00paOOTKU JaHHBIX B
BUJIC TMarpaMM CPEICTBAMH PElaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

120

121

122

123

Jlunun tpenna. Ilpaktuueckas padota o
teme "[logOop nmuHuM TpeHaa,
MIPOrHO3UpOBaHuEe"

ITon6op mapamerpa. [IpakTuueckas padbota
1o TeMe "UncieHHOoe pellieHne ypaBHEHU I
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HAWITy4IIero
pELIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTryeckas paborta no Teme "Perenne
3aJ1a4 ONTUMHU3ALMHU C IOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PesepBHOE Bpems

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpemst

— | | | |




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 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁg;ionaTeﬂbnme
padoThI padoThI pecypenI
KomngectBo nnpopmarnmm 1
2 AJITOPUTMBI CoKaTUsl TAHHBIX 1
Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixkatue
4 J@HHBIX C IIOMOLIBIO AJITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOPUTMBI CKaTHS TaHHBIX C TIOTEPSIMH.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
naHHbIX ¢ otepsmu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYuBbBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme 1 1
"[TomexoycroitunBblie KOIbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/eiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kkak UHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJETMpPOBaHKUE 1
12 I'padmr 1
13 Pemenue 3aau ¢ 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 MHTEIIJICKTA

13 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopmanuzanus HOHATHUS aIrOPUTMA.

19 Mammuna TrroprHra Kak yHuBepcaibHas
Mozeib BeluuciaeHui. Tesuc Yépua—
Trropunra
[IpakTryeckas pabora o Teme

20 "CocraBieHue MpoCTOi MpOrpaMMBbl ISt
MamHbl Teropunra"

21 Mammwuna ITocra

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

23 3anavya octaHoBa. HEBO3MOKHOCTD
aBTOMATUYECKOM OTJIAJIKU IPOrpaMM

24 CII0’)KHOCTb BBIYHCIICHUI
[Torck MpOCTHIX YKCeIT B 3aJaHHOM

25 JMara3oHe ¢ TTOMOIIBIO AJITOPUTMA
«permeto Dparochera

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

7 MHoropa3psiiHble Lienble YKicia, 3aJa4u

JUTMHHON apu(pMETUKH




28

29

30

IIpakTryeckas pabora no Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapsl 71l 3aIaHHOTO TEKCTa
[IpakTuyeckas paborta 1o Teme

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

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenune mocneaoBaTeIbHOCTEH IO
mabmnony. PerynspHsie BbpaKeHUsI.
YacToTHBIN aHAIU3

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

[IpakTnueckast pabota 1o Teme
"Boruncnenue apupmMeTunyeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme"

36

Ouepenu. Mcnonb30Banue ouepenu st
BPEMEHHOT'0 XpaHEHUs JaHHBIX

37

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIC
(6unapueie) nepesbs. [locTpoenue nepera
IUTsL 33JJAHHOTO apr(PMETHIECKOTO
BBIpKCHUS

[IpakTnueckas padbota 1o Teme
"Hcnosb3oBaHue AepEBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU"

40

PekypcuBHBIC aJITOPUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
o0xoma nepena

41

42

43

44

PexypcuBHBIE anTOpUTMBI 00X0/1a AEpeBa.
Vcnonp30BaHne cTeka U O9epeIu ISt
o0xo/a nepena

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

O6xon rpada B rmyouny. O6xox rpada B
HIAPUHY

KonndecTBo pa3nuyHbIX MyTeH MEeXITy
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

45

46

Asroput™ JIeHKCTpHI.

[IpakTuyeckas pabora o Teme
"Boluncnenue IIMHbI KpaT4yanIIero nyTH




47

MEXy BeplIiHaMHu rpada (aIroputm
HeiixcTpsbr)”

Anroputm Drnoitga—Y opania

48

49

50

51

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

[IpakTruyeckas pabora o Teme
"Bprunciienue peKypcuBHBIX (DYHKIIMH C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMupoBaHus”

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

[TpakTryeckas pabdora no teme "[loncuér

KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JMHAMUYECKOTO MPOorpaMMHpOBaHus"

52

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

53

54

55

[TonsiTHe 0 mapagurmax
nporpaMmupoBanus. O630p S3bIKOB
IIPOTrpaMMHUPOBAHUSA

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUU

O0bekThI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAINA3

57

[IpakTruyeckas pabora o Teme




"Hcnoip30BaHle TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE

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

59 IIPOCTOM MPOTrpaMMBbl C UCIIOJIb30BAHUEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 teme "Pa3paboTka Kiacca, uCIOJIb3YIOIIETro 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

2 [IpakTnueckas padbora 1no Teme |
"Pa3paboTka uepapxuu Kiaccon"
Cpenbl ObICTPOI pa3pabOTKU MPOTpaMM.

63 [IpoextupoBanue nutepdeiica
10JIb30BATENS

64 ITpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

65 Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
9JIEMEHTOB JIJIs IOCTPOEHUs MHTepdetica
[IpakTnueckast pabota 1o Teme

66 "PazpaboTka mporpaMmsl ¢ TpaduuecKuM 1
unrepdeiicom”

67 W3yuenune BTOpoOro si3bIka
IPOrpaMMHUPOBAHUS

68 N3yuenne BTOpOro s3pIka
IPOrpaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMATHYECKOTO




70

MOACIINPOBAHUSA

Jluckperusaius Ipu MaTeMaTH4eCKOM
MOJICTTUPOBAHUH HEMIPEPHIBHBIX MTPOILIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTruyeckas pabora 1o Teme
"MopenupoBaHue JBUKEHUS"

MopenupoBaHie OHOJIOTUYECKHX CHCTEM.
[IpakTuueckas pabora no Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BreruucnurenbHbIe OKCIICPUMCHTEI C
MOACIAMHA

BepositHocTHBIE MOAEenu. [IpakTueckas
pabota no Teme "MMuTanoHHOe
MOJIETTMPOBAHUE C TIOMOIIBI0 METO1A
Moure-Kapno"

0.5

0.5

75

KomnproTepHoe MoAenMpoOBaHNUE CUCTEM
YIIPaBJICHUS

76
77

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

TabnuuHble (pensiuoHHbIE) 0a3bl TaHHBIX

78

[Touck, copTupoBKa U GUIbTpaLHs
JaHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3amnpocsl ¢ napamerpaMu. Beraucisemblie
T0JIS B 3a1pocax

79

80

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

MaHuororabianuabie 0a3bl JaHHBIX. THIIB
CBsI3ei Mex 1y Tabiuiamu. BaenrHuit




KJIIOY. I_IGJ'IOCTHOCTI) 0asnl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
TaHHBIX"

20 3ampockl K MHOTOTA0IMYHEIM 0azam
TAHHBIX

23 [IpakTuueckas pabota o 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.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-Ipr1oKeHus
[TonsiTHE O CEpBEPHON M KIMEHTCKON

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

89 OcHogsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BEO-CTpaHUIIBI"

91 Ocnogsr s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

03 BEO-CTPaHUIIBI, BKITIOYAIOMIEH
MYJIbTUMEANIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUEO)"

94 OcHoBBI KackaaHBIX Ta0auI cTriei (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 [IpakTnueckas pabora no teme "O6padboTka |
TaHHBIX Gpopm"

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

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObeciBeunBaHe LIBETHBIX U300pakeHU I
BBoa nzobpaxkeHuil ¢ UCIONIb30BaHUEM

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

103 IIpakTruyeckas padora no Teme "Perymib 0.5
¢ poBeIx GoTtorpadpuit”
MHorocnoitable n3o0paxenus. TekcToBbie

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

105 [IpakTuyeckas pabora o Teme !
"MHorocnoitable n300paxxeHus"

106 [ToaroroBka WiLTFOCTpAIHii 1715 BEO-CalTOB. 05

[IpakTuyeckas pabora o Teme




" AHUMHPOBAaHHbBIC N300paKeHUS"

Bekropnas rpaduka. Bexropuzamus

107 . 1
pacTpoBBIX N300pakeHU

108 [TpakTuyeckas pabora o Teme "BekxTopHas |
rpaguka"

109 HP.I/IHHHHH HOCTpOGI{I/I}I U PEIAKTUPOBAHUS 1
TPEXMEPHBIX MOJIETEH

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

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHbIe 1
monaenun"

113 MonenrpoBaHue HCTOYHUKOB OCBEIICHHUS. |
Kameps!

114 [IpakTryeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIe TexHONOTUH (3D-pUHTEpPHI) 1

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

117 PesepBHOE Bpems 1

118 PesepBHOE Bpemst 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpemst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpemst 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpemst 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
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
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; HaJIM4yuc Hpe,Z[CTaBJ'IeHI/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 BbIpAXXEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENesaTh KpaT4alliuid MmyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

22

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIHUPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHUS 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 CPEOHIOK CKOPOCTb IIE€peladd  JaHHBIX, OLICHMBATh
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 IEPEMECHHBIC, 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

IrOpuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUIPHIINIHYIO CTPATETUIO

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

BnajgeHue yHUBEpCATbHBIM SI3BIKOM TPOTPAMMHUPOBAHUSL  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUTIaX JAHHBIX W CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONME  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
NPEIUIOKECHHOW ~ MPOTPpaMMBI:  ONPENCIATh  PE3YJIbTaThl  PaOOTHI
NpOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONPEICIISATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS 1O  YIYYIICHHUIO

MMporpaMMHOIo KoJaa

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHUS  SI3bIKE
nporpamMmmupoBanus Beicokoro yposHs (Ilackanb, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAOOTKH YHCEIl, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: IIpEJCTaBJI€HME YHWCIa B BHUJAE HabOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) LHdpHI
HaTypaJIbHOTO YMCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuCleHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAO0BATEIBHOCTUH (CYMMBI,
IIPOU3BENECHUS  CpPEOHEero  apu(pMETHUecKOro, MHUHHUMAIbHOIO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3JIMYHBIX THUIOB C YYETOM
OTpaHMYEHUN Ha JMANa30H MX BO3MOXHBIX 3HAYEHUH, NPUMEHATH IPU
pELIEHNN 3aa4d CTPYKTYpPbl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIepEeBbsl); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke mporpamMm OMOIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU POrpaMM B CpCIAC IMPOrpaMMHUPOBaAHUA

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

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




pelieHus, moadOop JTUHUHM TpPEHJa, PelIeHHE 3aJad MPOTHO3HPOBAHMUS),
YMEHHE HCIONB30BaTh TaOJIM4YHbIC (pENSIMOHHBIE) O0a3bl 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




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX 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

[IpyHIMIBI OCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mnporokosbl. Cerb HMHrepHer. Appecanuss B cetu MHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeéH. Paznenenue IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnoHsl g omnmcaHus
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, nmo3Bossitonie 00HapyXUBaTh U UCIPABIATh OUIMOKH, BOSHUKAIOUIUE ITPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX 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 YMCIIa HA OCHOBAHHE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA LIEJIOT0 Yncia U3 P-uuHOM cucTeMbl CUMCIICHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHe4YHOM P-munHO IIpO6I/I B JCCATUYHYIO.
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2.5

AJNropuTM MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-
nuHyto. IlepeBos KoHEYHOH aecATHUHOW npobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmernueckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHASI CUCTEMa CUHUCIEHUA. J[BONYHO-/IecITHYHAsS CUCTEMA
CUHCIIEHUS

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

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 00BbEMa 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 onepannuy 1 onepanuy HaJ MHOKECTBAMM.
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 TOrHYECKUX BbIpasKEHHI

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.
[IpencraBieHue pe3ynbTaToB MOACTUPOBAHUS B BUAE, YAOOHOM JJIsl BOCTIPUSATHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbI, 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.

[ToGutoBbIe  JorMueckue onepanuu. Jlorndeckuid, apupmMeTHyecKuii u

nukiauyeckuit  casuru. IllludgpoBanune c mnomomp0 MOOUTOBOM omnepauuu




«uckinouaromiee I

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 MYTH MEXAY BepIIMHaMU Trpada, ompeaesieHne KOJIMYecTBa
pa3IMYHBIX NyTEH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

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

rpadoB U IEPEBHEB MIPH OMHCAHUN 0OBEKTOB U TPOLIECCOB OKPYKAIOLIETO 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/II[CHTI/I(I)I/IKaLII/ISI u 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. MHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI U IPOIPaMMHUPOBAHKE

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 ITOJIMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHUA OHHOﬁ 3ala4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJIEHUS] MCIIOJHUTEISIMH M BBIYMCIUTENBHBIX alroputMoB. OmnpeneneHue

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

AnroputMmbl  00pabOTKM HaTypajbHBIX YHCEJN, 3allMCAaHHbIX B IO3UIMOHHBIX
cHUCTeMaX CYHMCICHMs: pa3OMeHHe 3aluCH 4YHCiIa Ha OTAEIbHbIE IHQPHI,
HaXOXJEHWE CYMMBbl W TpOU3BENEHUS LU(]p, HAXOXKICHHE MaKCUMaIbHON

(MUHMMAaNTBHOM) TUQPBHL.




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOXKUTENIEH. AJTOPUTM
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 Qaitnax. TekcToBble M IBOMYHBIC (ailibl.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

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

Vcnonp3oBaHne 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, TMOUCK TOJCTPOKHU
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  4HcCel. BprunciaeHne  0000IEHHBIX
XapaKTEPUCTHUK DSJIEMEHTOB MacCMBa WM YHCIOBOM IOCJIEN0BATEIbHOCTH
(CyMMBI, TpPOU3BEACHUS, CpEIAHEro apu(PMETHUYECKOrOo, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIIUX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3a/IaHHOTO 3HAYCHHUS] B MAacCHUBE.
ANTOpUTMBI pabOThI € dSJIEMEHTAMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MmaccuBa. lIpocTbie METOabl COPTHPOBKHU
(MeTox my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUPOBKA
cmusiHueM. breicTtpasi coptupoBka maccuBa (amroput™ QuickSort). J[BowmuHBII

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 AJIS 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. PekypcuBHBIEe anroputMbsl 006xona aepesa. Vcnonb3oBaHue creka u
ouepeau i 00xo/a AepeBa

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

BAapuaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOIXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3m
WNHpopmannoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupuKanus, KilacTepusanus, aHaau3 oOTKJIOHeHWH. IlocienoBaTenbHOCTH
pelieHus 3a/1ay aHaiu3a 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 0O0paOOTKHM M TPENCTABICHUS JTaHHBIX.

Bonwmme nanasie. MammaHoe 00y4ueHne

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, JUHEHYATHIX 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
O0OBEKTOB M TMPOIECCOB. BoccTaHoBieHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHoCTHBIE MOJICIIH. Metonanl Momnre-Kapio. NmuranmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTABICHUE CBEICHUI
00 ogHoTHHHEIX 00BekTax. Ilone, 3amucek. Kmarou Tabmunel. Pabora ¢ rotosoi
0a30ii naHHbIX. 3amonHeHue 0a3bl AaHHBIX. [loMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C IMapamMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabianunbie 0a3bl JaHHBIX. TUIBI CBsI3ed Mexay TaOnuuamu. 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




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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