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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uHpopmaruke (yriyOnEHHbIA YpPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yabTaram
OCBOCHHSI OCHOBHOM  00pa3oBaTeNbHOW MpOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, npeacrabieHubix B ®I'OC COO, a takxke denepanbHoil paboueit
IpOrpaMMbl BOCITUTAHUSI.

[Iporpamma 1o wuHpoOpMaTHKe [Ma€T MpEACTABICHUE O UEJsIX, OO0IIeH
CTpaTeruu OOy4YeHHsl, BOCIHUTAaHUS M Pa3BUTHUA OOYYAIOIIMXCA CpPEACTBAMHU
yueOHoro npeamera «MHpopmaruka» Ha yriyOJIEHHOM YPOBHE, yCTaHABIMBAET
o0s13aTenbHOE IpeIMETHOE COJIEp)KaHHE, IIPETYyCMaTPUBAET ero
CTPYKTYpPHpOBaHHE O pa3fiejaM U TeMaM Kypca, ONpeAesaeT pacipeeieHue ero
1o kiaccam (rogaMm U3ydeHwusi), 1a€T MPUMEpPHOE paclipe/iesieHne y4eOHbIX 4acoB
0 TEMaTUYEeCKUM pa3fenamM Kypca ¢ peKOMEHAyemylo (IPUMEpHYIO)
MOCNEAOBATEIbHOCTh ~ UMX  M3y4eHHUd €  Yy4€TOM  MEXKIIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Impolecca, BO3PaCTHBIX
0COOEHHOCTEH 00yUJaroIIuXCs.

[Tporpamma 1o MHGOpPMATHUKE ONPENESIET KOJTUUECTBEHHbIE U KaUECTBEHHBIE
XapaKTEPUCTUKU YY4EOHOr0 MarepHralia Juisl KaXJI0ro rofa U3y4eHHUs, B TOM YHCIe
JUISL COJIEP>KATEIIbHOTO HANOJIHEHUS Pa3HOro BHUAA KOHTPOJIS (IIPOMEKYTOYHOU
aTTeCTALUH oOy4Jarommxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rOCy/IapCTBEHHON UTOTroBOM aTTecTaruu). [Iporpamma mo uHpopMaTUKe SBISETCS
OCHOBOW JJIi COCTaBJIEHUS AaBTOPCKMX Y4E€OHBIX MPOTrpaMM U Y4E€OHHUKOB,
NOYPOYHOT'O TUIAHUPOBAHUS Kypca YUUTEIEM.

Nudopmartrka B cpeHem o01ieM 00pa30BaHUM OTPAXKAET:

CYLIIHOCTh ~HMH(POPMATUKM KaK HAyYHOM JUCUUIUIMHBI, M3ydarollen
3aKOHOMEPHOCTHU MPOTEKaHUS U BO3MOXHOCTH aBTOMAaTH3allMU WH()OPMaLIMOHHBIX
IIPOLIECCOB B PA3IMYHbBIX CUCTEMAX;

OCHOBHbIE ~ 00JJaCTWU  NPUMEHEHHUs]  UHDOPMATHKH, TMPEKIAE  BCEro
MH(OPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COLIMATIBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIA  XapakTep UWHGOpPMATUKU U HHGOPMALUOHHOM
NEeSATENbHOCTH.

Kypc undpopMatuku ajis ypoBHsI CpeHEro o0I1iero o0pa3oBaHusl SBISETCA
3aBEpIIAIOIIMM 3TAllOM HEMPEPHIBHOM MMOATOTOBKM OOYYaIOIUXCSl B 00JIACTH
nH(pOpMATUKA U WH(OPMAIIMOHHO-KOMM YHUKAMOHHBIX TEXHOJIOTUW, ONMUpPAETCS
Ha cojepKaHue Kypca MH(GOPMATHUKU YPOBHS OCHOBHOTO OOLIEro oOpa3oBaHMs U
OMBIT  MOCTOSIHHOTO  MPUMEHEHUA  MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, JA€T TEOPETUYECKOE OCMBICICHUE, MHTEpIpETaluio U 00oO0IIeHHe
3TOTO OIBITA.



Pe3ynbraTtel  yriyOn€éHHOro ypoBHS ~M3y4eHHMs y4eOHOro IpeaMeTra
«MHpopmaTuka» OpUEHTHPOBaHBl HAa MOJYYEHHUE KOMIIETEHTHOCTEH IS
Mocjienyiieil MnpopecCuoHaTbHON JIEATEIbHOCTH KaKk B paMKax JaHHOM
OpeaMETHON 001acTH, TaK U B CMEKHBIX ¢ Hel 00macTax. OHM BKIIIOUYAIOT B CEOs:

OBJIQJICHUE KJIIOYEBHIMU TMOHATUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTpOUTCS JaHHas NpeAMeTHas 00JIacTh, PACIO3HABAaHUE COOTBETCTBYIOIUX MM
IPU3HAKOB U B3aUMOCBSI3€H, CHOCOOHOCTh IEMOHCTPUPOBAThH PA3IMYHBIE MOAXOIbI
K U3YYEHUIO SBJICHUW, XapaKTEPHBIX JJIsl U3y4aeMou MpeIMETHON 00J1acTH;

YMEHHE PEIIaTh THUIOBBIE MPAKTHYECKUE W TEOPETHUUECKUE 3a/ayH,
XapakTepHbIE [JIi MCIOJb30BAHMS METOAOB M HWHCTPYMEHTapus JaHHOM
IpEeAMETHOM 00J1aCTH;

HAJIMYUE TPEACTABICHUN O NaHHOW MpeaIMeTHOW 00JacTH KaK IIeIOCTHOM
TEOPUM (COBOKYIHOCTH TEOPHi), OCHOBHBIX CBSI3IX CO CMEXKHBIMH OO0JACTAMHU
3HaHUU.

B pamkax yriyOon€HHOro ypoBHSI M3ydeHHUS MHPOPMATUKH OOECIIEUUBACTCS
LeJICHANpPaBJIEHHAs MOArOTOBKA OOYYAIOIIMXCSA K MPOJOJDKEHUIO 00pa3oBaHUsA B
OpraHu3anusax  NpoeCcCHOHAIbHOTO  00pa3oBaHUS MO  CHEHUAIBHOCTSIM,
HEMOCPEACTBEHHO CBSI3aHHBIM C ULU(QPOBBIMU TEXHOJOTUAMM, TaKUM Kak
MporpaMMHasl MHKeHepHs, MH(OpMalMOHHAas 0€30MacCHOCTb, MH(POPMALMOHHBIE
CUCTEMbl U TEXHOJIOTUM, MOOWJIbHBIE CUCTEMBl U CETH, OOJbIIME JaHHBIE U
MallMHHOE OOy4eHHE, MPOMBIIUICHHBI WHTEPHET BeUIEH, MCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOIMH OECHpOBOIHON CBsI3M, pPOOOTOTEXHHMKA, KBAaHTOBBIE
TEXHOJIOTUHU, CUCTEMBI PACHpENeSIEHHOIO peecTpa, TEXHOJOIMU BUPTYaJIbHOU H
JIOMTOJITHEHHOW PEaJIbHOCTEN.

OcHoBHas 1enb u3ydeHHs ydeOHoro mpeamera «HbopmaTuka» Ha
yriyOJIEHHOM  ypOBHE CpeIHero oomero oOpa3oBaHuss — oOOecCIeueHHe
JalbHEHIIer0 pa3BUTUS WH(OPMAIIMOHHBIX KOMIIETEHIIMM 0O0ydaromerocs, ero
TOTOBHOCTH K HU3HHU B YCIIOBHUSIX Pa3BUBAIOLIEIOCsS HHPOPMAILIMOHHOTO OOIIECTBa
M BO3pacTarollell KOHKYPEHLIMM Ha pBIHKE Tpyda. B CBA3M ¢ 3TUM uU3ydeHHe
uHpopmatuku B 10—11 kmaccax 1omxHO 00eCeYnTh:

C(pOPMUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOIO HAa IOHUMAaHUHU POJIH
uH(popMaTUKH, WHPOPMAIIMOHHBIX M KOMMYHHUKAIlMOHHBIX TEXHOJOTMH B
COBPEMEHHOM OOIIECTBE;

C(OPMUPOBAHHOCTH OCHOB JIOTHUECKOI'0 ¥ aJITOPUTMHUUYECKOTO MBILLUICHHUS;

c()OPMHUPOBAHHOCTh YMEHUU pa3nuyaTh (aKTbl UM OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMU OLECHHMBAaHUS W CBS3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMON IEHHOCTEW, POBEPATH HA JOCTOBEPHOCTD U
0000611aTh HHPOPMAILIHIO;



chOpMUPOBAHHOCTh ~ MPEJCTABICHUN O  BIMSHUM  WH(OPMAIMOHHBIX
TEXHOJIOTUA Ha JKHW3Hb 4YEJIOBEKa B OOIIECTBE, IOHMMAaHHWE COLHUAIBHOIO,
SKOHOMHUYECKOI0, MOJUTHYECKOr0, KYJIbTYPHOTO, FOPHIMYECKOrO, MPUPOAHOIO,
SPrOHOMHYECKOI0,  MEIULMUHCKOIO U (PU3MOJIOTHYECKOTO  KOHTEKCTOB
MH(OPMALIMOHHBIX TEXHOJOTU;

NPUHATHE MPABOBBIX U 3TUYECKUX aCHEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAHHME OTBETCTBEHHOCTH JIFOJEH, BOBICYEHHBIX B CO3JJaHUE U UCIOJIb30BAHUE
MH(OPMAIIMOHHBIX CUCTEM, paclpoCTpaHeHUEe NH(POPMALINH;

CO3/IaHME YCIIOBUM NJIsi Pa3BUTHS HABBIKOB Y4e€OHOM, MPOEKTHOW, HAYYHO-
UCCIIEIOBATEIbCKON M TBOPYECKOM NE€ATEIbHOCTH, MOTHMBALUU OOYYAIOMIUXCS K
CaMOpa3BUTHIO.

B conepxxanuu yuebHoro npeamera «HpopMaTuka» BBIIEIAIOTCS YEThIpE
TEMATHUYECKUX PA3ZEa.

Paszpen «lludpoBass rpamMoTHOCTB» TIOCBAIIEH BOIPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB M JIPYTUX  O3JEMEHTOB HHU(PPOBOrO  OKPYKEHHMsS, BKIHOYAs
KOMITbIOTEPHBIE CETH, UCIOIB30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, padOTe B
cetu VIHTepHET W UCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HH(DOPMALIMOHHOMN
0e3011acHOCTH.

Pasnen «Teopermyeckne ocHOBbI HHpOpPMATHKW» BKIOYAeT B ce0s
NOHATUHHBIN anmapar WH(OPMATUKH, BOMNPOCH KOAUPOBaHUS HH(pOpMaIUH,
u3MepeHus: UHGOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI aireOpbl JIOTUKU H
KOMITBIOTEPHOT'O MOJIEJIMPOBAHMUS.

Pa3nen «AJaropurMbl M NPOrpaMMHPOBAHME)» HAIPABIEH Ha pa3BUTHE
AITOPUTMUYECKOTO MBIIIEHHS, pa3padOTKy aJlTOPUTMOB U OLIEHKY UX CJIOXHOCTH,
(opMHUpOBaHUE HABBIKOB peajM3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBaHUs
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMOHHBIE  TEXHOJIOrMH»  TIOCBAIIEH  BOIPOCAM
MpUMEHEHUS HWH(GOPMAIIMOHHBIX TEXHOJOTHH, pPeaJu30BaHHBIX B MPHUKJIAIHBIX
IPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaJIN3a
JAHHBIX, HUCMOJb30BAHUIO 0a3 JAaHHBIX M JJEKTPOHHBIX TAOMUI[ NJS pelIeHus
NPUKIIAJHBIX 3a/a4.

B nmpueaénnom nanee comepskanuu yueOHoro npenmera «WubopmaTikay
KYPCHUBOM  BBIJEJIECHBl JIONOJHUTEIbHBIE TEMBI, KOTOpbIE HE BXOIAT B
00s13aTeNbHYI0 IPOrpaMmMy 0O0y4YEeHHsI, HO MOTYT OBITh NPENI0KEHbI JAJIS1 U3YUECHHUSI
OTJI€bHBIM MOTUBHUPOBAHHBIM U CLIOCOOHBIM 00YyYatOIIUMCH.

VYriyOn€HHbll  ypoBeHb M3ydeHUS HWH(GOPMATUKU PEKOMEHAYETCS s
TEXHOJIOTMYECKOTO0  Npo(uiid, OPUEHTHPOBAHHOTO HA  HWHXKEHEPHYIO U
UH(OPMALIMOHHYIO c(epbl EeATETbHOCTH. YTIYOJNEHHBIA YPOBEHb H3YyUEHHUS
UH(OPMATUKN O0ECIIEYMBALT: TOJATOTOBKY OOYYAIOIIMXCS, OPUEHTUPOBAHHBIX HA



CHECIMATFHOCTH B 00JaCTH HWH(POPMAIIMOHHBIX TEXHOJOTUA ¥ WHXKEHEPHBIC
CHEIUATbHOCTH, y4YaCTHE B IMPOEKTHOM M HCCIEOBATEIbCKONU JESTEIbHOCTH,
CBS3aHHOW C COBPEMEHHBIMH HANpaBICHUSIMH OTpaciu HHGOPMAITMOHHO-
KOMMYHHUKAIIHUOHHBIX TEXHOJIOTHH, OJITOTOBKY K YYaCTHUIO B OJMMITMAJIaX U CJauye
EnuHoOro rocyaapcTBeHHOTO 3K3aMeHa 10 MH()OPMAaTHKE.

[TocnenoBaTenbHOCTh M3Y4EHHS] TEM B Mpejeiax OJHOTO roaa OOydeHHs
MOXKET OBITh HM3MEHEHA [0 YCMOTPEHHUIO Y4YUTENs MPHU MOATOTOBKE paboueit
IPOrpaMMBbI U TTIOYPOYHOTO TUTAHUPOBAHUS.

OO011ee YKCIIo YacoB, PEKOMEHIOBAHHBIX IS U3ydeHUsT HHPOPMATHKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 gacos (4 yaca
B HEJICIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

HudpoBasi rpaMOTHOCTH

TpeGoBanuss TeXHMKH O€30MaCHOCTH M THTHEHBI TIpH  padore C
KOMITBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU LIU(PPOBOTO OKPYKEHHUS.

[TpuHuunbel pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMaTHYeCKOE BBITIOJIHEHHWE IIPOrPaMMBI  IIPOIIECCOPOM.
OnepaTuBHasi, TOCTOSTHHAs MW JOJTOBpeMeHHas maMmsaTb. OOMEH JaHHBIMH C
OMOLIbIO KUH. KOHTpOsuIepbl BHEMHUX YCTPOMCTB. [IpsMoi 1OCTYN K aMsITH.

OCHOBHBIE  TEHACHIMU  Pa3BUTHUSA KOMITBIOTEPHBIX TEXHOJIOTUH.
[lapannenbHeie BBIYUCIICHUS. MHoronponeccopHsie CUCTEMBI.
CynepkomnbioTepsl. PacnipenenéHaple BRIUUCIUTENBHBIE CUCTEMBI M 00pabOTKa
O0onbmIMX JaHHBIX. MoOWIbHBIE I1MGPOBBIE YCTPOWCTBA W MX pPOJb B
KOMMYHUKaLHSX. Bcrpoennbie KOMITBIOTEPHI. MHUKPOKOHTPOIIEPHI.
PoGoTtu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHuoOe obecriedeHne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
MPOrpaMMHOr0 oOecrnedeHnss U MX Ha3HaueHne. OCOOEHHOCTH MPOrpaMMHOIO
oOecriedyeHus: MOOUIBHBIX YCTpoHcTB. IlapamiensHoe mporpaMMUpOBaHHE.
CuctemHoe mnporpamMmHoe obOecrnedeHue. OrnepalnroHHbIE CUCTEMBL. Y TUIIUTHI.
HpaviBepsl  ycrpoucTB. HHCTammsinus W ASMHCTAULALUSA — HPOrPaMMHOIO
obecrieyeHusl.

@aitnoBele cucTembl. [IpUHIMIBI pasMenieHUss U MMEHOBaHMS (ailioB B
nonroBpeMeHnHol namsatu. [1la6nous! s onrcanus rpymm (aitios.

[IporpamMmmuoe obecrnieuenue. JlulieH3upoBaHue MPOrpaMMHOTO 00eCIIeUeHHS
u 1udpoBbIXx pecypcoB. I[lpompuerapHoe ©  CBOOOAHOE MPOrpaMMHOE
obecrnieueHue. KomMepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE MTPOrPaMMHOTO
oOecriedyeHuss U HUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHaBJIMBaeMas
3aKOHOAATENbCTBOM Poccuiickoin @denepannn 3a HEMPABOMEPHOE HCIOJIb30BAHUE
IPOrpaMMHOI0 obecrieueH s U IU(GPOBBIX PECYPCOB.

[IprHIUIIBI TIOCTPOEHUS U AIapaTHbIE KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBbie nporokosasl. Cetb UHTEpHET. Anpecanus B cetu MHaTepHeT. [IpoTokombl
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenune IP-cetm Ha moaceTw ¢ moMoOIIb0 Macok mnojacereil. CereBoe
agMuHUCTpupoBaHue. [lomydeHne HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M cetu. OnpeneneHue Mapupyra JIBHKECHUS
ITaKETOB.

Buner  pesteneHoctn B cetu  HMutepHer.  CepBucbl  MHTepHeTa.
I'eonndopmarmontbie cuctemsbl. ['eoloKallMOHHBIE CEPBUCHI PEATTBHOTO BPEMEHU



(HampuMep, JIOKalus MOOWJIBHBIX TENePOHOB, OINpEACICHHE 3arpy>KeHHOCTU
aBTOMarucTpaiei), THTEpHET-TOProBiisl, OpOHHUPOBaHUE OUIETOB U TOCTUHMUII.

['ocymapcTBeHHBIE AIEKTPOHHBIE CEPBUCHI U yCiyrH. COIMaNbHBIE CETH —
OpraHu3alvs KOJUIEKTUBHOI'O B3aUMOJICHCTBUS M OOMeHa JaHHbIMHU. CeTeBoil
STUKET: TpaBWJa MOBEIEHUS B KubOepmpocTtpaHcTBe. [Ipobrema MOIIMHHOCTH
noiay4eHHoM uHpopmaiu. OTKpbITbIE 00pa30BaTeIbHbIE PECYPCHI.

TexHoreHHble M SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
UHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJNOTUN. OOmre mpoOaeMbl 3allUThI
uHdpopmanmi  u  wHbOpManmoHHOM  Oe3omacHocTH.  CpenacTBa  3alIUTHI
UHPOpPMAIIMN B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSIX M aBTOMATH3MPOBAHHBIX
nH(OpMAIIMOHHBIX ~ cucTeMax. [IpaBoBoe obOecneueHne HWHGOPMAITMOHHOM
0e30MmacHOCTH.

[IpenoTBpamienre  HECAaHKIMOHUPOBAHHOrO  JOCTynma K  JIMYHOM
KOHQUACHIMATbHOW MH(GOpPMAINH, XpaHSIIecs Ha MEPCOHAIBHOM KOMIIbIOTEpE,
MOOMJIbHBIX yCTpoiicTBax. BpenoHocHoe nmporpaMMHOe oOecriedyeHue U CrocoObl
060pbObI ¢ HUM. AHTUBUPYCHBIE mporpammbl. OpraHuzanusi JHUYHOTO apXuBa
uHpopmaruu. PezepsHoe konupoBanue. [lapoibpHas 3amuTa apxusa.

[IuppoBanue naHHbIX. CUMMETPUYHBIE W HECUMMETPUYHBIC MIHAQPHI.
udpper npocroit 3amenbl. [udpp Lesaps. [udp Bwuxkenepa. Anroputrm
mdpoBanust RSA.

Teoperuueckue oCHOBBI HHPOPMATHKH

Nudopmanus, nanHsle U 3HaHus. VMHpOpMalnoHHbIe MpoOLEcChl B MPUPOJIE,
TEXHUKE U OOLIECTBE.

HenpepbiBHBIE W AHMCKpETHBIC BENIWYMHBI M CUTHAIBL. HeoO0XommMocTh
JTUCKpeTH3anuu WHOOpMaIy, NpeaHa3HAYCHHOW /I XpaHEHUs, Mepeaadyd u
00paboOTKH B IM(PPOBBIX CUCTEMAX.

JlBouuHoe KomupoBaHMe. PaBHOMEpHBIE U  HEpPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOILEHUH, 3alMCAaHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
VYcnosue ®ano. IloctpoeHne OAHO3HAYHO NEKOIUPYEMBIX KOJIOB C TOMOIIBIO
nepeBa. Enunuibl n3mepenus koiauuectBa uHbopmauu. AndaBUTHBIN TOAX0A K
OILICHKE KOJIMYeCcTBa MH(POpMAIIUH.

Cucrembl cuucnenus. Pa3BépHyTasi 3amuch LENBIX M APOOHBIX UYHCET B
MO3UIIMOHHOM cucTeme cuucieHus. CBOWCTBAa TMO3WIMOHHON 3alKMCH YHCTIA:
KOJINYECTBO LK(Dp B 3amKCH, MPU3HAK JECTUMOCTH YUCIIa Ha OCHOBAHUE CHUCTEMBI
cUMCIeHHsI. AJIITOPUTM TEPEBO/IA IEIOr0 YUCa U3 P-MYHOI CUCTEMBI CUUCIICHUS B
JECSITUUHYIO. AJTOPUTM TEpeBoja KOHEYHOW P-W4HOM NIpoOM B JECATHUHYIO.
AJNTOPUTM TEpeBO/a IIEJOr0 Yucia U3 JECITUYHOM CHUCTeMbl CUHMCICHUS B P-
nuHyto. IlepeBog KoHeuHOH gecsTmuHOM aApoOu B P-munyto. JIBonuHas,
BOCbMEpPHYHAS U IIECTHAALATEPUYHAs] CUCTEMbl CUMCICHHS, CBA3b MEXIY HUMH.



ApudmMernyeckre ornepalnry B IMO3UWIHUOHHBIX CHUCTEMax CUHUCieHus. TpouuyHas
YpaBHOBEIIECHHAS] CUCTEMA CUUCIICHUS. JIBOMUHO-IECATUYHAS! CUCTEMA CUHCIICHHS.

KomupoBanne tekctoB. KomupoBka ASCIl. OpnoOGaliTHBIE KOIWPOBKH.
Craumapr UNICODE. Komupoka UTF-8. Omnpenenenue uHGOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOILIEHU.

KomupoBanue  um3oOpaxenuit. Ouenka HHPOpPMAIMOHHOTO  00BEMA
rpauuecKuX JaHHBIX MPH 33JaHHBIX Pa3peIICHUH U TTyOuHE KOJUPOBAaHUS IIBETA.
[IBeToBrie Moaenu. BektopHoe koaupoBanue. dopmarsl rpadudeckux ¢aiaos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

KonupoBanue 3Byka. Orenka nHOOPMAIMOHHOTO 00BbEMa 3BYKOBBIX JTAHHBIX
IPU 33JJaHHBIX YaCTOTE JUCKPETU3ALMNU U Pa3psSIHOCTH KOJUPOBAHHUS.

AnreOpa noruku. IloHsiTHe BhICKa3bIBaHWs. BhiCKa3zbiBaTeIbHBIE (POPMBI
(mpeaukatel). KBaHTOpHI CylIeCTBOBAHUS U BCEOOIIIHOCTH.

Jlornueckue onepaunu. Tabiuubl UCTUHHOCTH. Jlormyeckue BBIPAKEHHS.
Jlornueckue ToxzaecTBa. JlOKa3aTelbCTBO JIOTMYECKUX TOXKIECTB C IOMOIIBIO
TabJIUI] ICTUHHOCTH. Jlornueckue omnepary 1 onepanuy HaJl MHOKECTBaMH.

3aKoHbl areOphl JIOTMKW. OKBHBAJICHTHBIE INPEOOpPA30BAHMS JIOTHYECKUX
BbIpakeHUH. JIornyeckre ypaBHEHUS U CUCTEMbI YPaBHEHHUIA.

Jlornyeckne (QyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHX
GYHKIIUNA OT KOJIMYECTBA apryMeHTOB. [1oJHBIE cHCTEMBI JIOTUUEeCKUX (PYHKITUH.

Kanonnueckue  gopmbl  joruyeckux  BbIpakeHuil.  CoBeplleHHbIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMAJIbHBIE (OPMBI, aJNTOPUTMBI UX
HOCTPOEHUS MO TaOJIMIE UCTUHHOCTH.

Jlormyeckue »3M€MEHTHI B COCTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psaneii cymmarop. IloctpoeHne cxem Ha JOTMYECKHX 3JIEMEHTax I10
33JJaHHOMY JIOTUYECKOMY BBIPQKEHMIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpeacraBneHue 1ENbIX YKCENl B MaMsATH KoMIbloTepa. OrpaHUYE€HHOCTb
JUara3oHa YMCEN NpH OrpaHWYEHUH KoJIMuecTBa pa3psaoB. Ilepenonnenue
pa3psiTHON ceTKu. be33HakoBbIie W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT. J|BOWYHBII
JOTOJIHUTENbHBIN KOJI OTPUIIATEIbHBIX YHCEIL

[ToOuToBble sOrMueckue omepanuu. Jlorudeckuii, apupmernueckuii u
nukmueckuii - casurd.  [lludpoBanre ¢ MOMOMBI MOOWTOBON  OMEpaIiH
«uckirovaroniee NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHUCEN B MaMsATH KOMIbIOTEpa. 3Havanas
4acTh U MOPSAOK yucia. J[uama3oH 3HaueHUM BemnlecTBEHHBbIX uucell. [IpoGmeMbl
XpaHEHUs BEUIECTBEHHBIX YHCEN, CBSI3AHHBIE C OrPaAaHUYEHUEM KOJIMYECTBA
pa3psiaoB. BblnonHeHue omnepanuil ¢ BELIECTBEHHBIMU YHCIAMHU, HAKOIJICHUE
OIIMOOK TP BHIYUCIICHHSIX.



AJTOpUTMBI X IPOrPaMMHPOBAHHE

OmnpezneneHue BO3MOXHBIX PE3YJIbTaTOB pabOThl MPOCTEUIIUX aJIrOPUTMOB
YIIPABJICHUS WCIOIHUTEISAMU W BBIYHCIUTEIBHBIX aNrOpUTMOB. OmnpenesieHue
UCXOJIHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPeOYEMbIil pe3ybTarT.

OTanbl pelieHus 3a7ady Ha KoMObloTepe. HCTpyMEHTalbHBIE CPEACTBA:
TPaHCIATOP, OTIAAUMK, npoduiupoBMK. Kommwisuus W HMHTEpHpeTanus
nporpaMM. BupTyanbHble MallvHBI.

WuTerpupoBanHast cpena pa3zpaboTku. Meroabl OTIAAKA MPOTPAMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. Otnagounbiii BbIBOJA. [lomraroBoe
BBIIIOJIHEHHE TIpOorpaMMbl. Touku octaHoBa. IIpocMOTp 3HAUEHUI TEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tumbsl gaHHBIX:
LIEJIOYNCIICHHBIC,  BELIECTBEHHBIE, CHUMBOJIbHBIC, JIOTMYECKHE. BerBieHus.
Cnoxnple ycnoBus. Iuxkier ¢ ycinoBuem. LlUkibl 1O NEpPEMEHHOM.
B3anmo3amMeHsAeMOCT  pa3MUHBIX  BHAOB  LHUKJIOB. MHBapmant 1nukia.
CocraBieHHE IUKIA C HUCHOJIb30BAHUEM 3apaHEE OIPEACIEHHONO WHBAPUAHTA
LHKJIA.

JloxymeHTHpoBaHnue IIPOrPaMM. Hcnonb3oBanue KOMMEHTApHUEB.
IToaroroBka onucanus NpoOrpaMMbl U HUHCTPYKIUHA IS ITOJIb30BATEIIS.

AnroputMbl 00paOOTKM HATYPAJIbHBIX YHUCEN, 3alHCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYHCIEHUS: pa3OMeHue 3alucu Yuciaa Ha OTAEIbHBIE IUQPBI,
HaXOXJCHHE CYMMbl M TIpOU3BEACHHS LU(p, HAXOXKIECHHE MAaKCUMaJbHOU
(MUHUMAJIHHOW) IUPBHI.

HaxoxeHue Bcex IPOCTBIX YMCENl B 3aaHHOM auamnasoHe. [Ipencrasienue
YuClia B BUJIE HA0Opa MPOCTHIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BEIAECHUS
B CTEIICHb.

O6paboTka TaHHBIX, XpaHAIIUXCS B (aiiinax. TekcToBble U JBOUYHBIC (DAMIIBI.
daitnoBeie TiepeMeHHbIC ((JaiioBbie ykaszartenu). Urenuwe u3 (aitna. 3amuch B
daitn.

Pasouenue 3agaun Ha noazaaadu. [lommporpammel (poueaypbl U GyHKIIHH).
Pexypcus. PexypcuBHble 00BeKTHl ((hpaxTanbl). PexypcuBHBIE MpoLeAypbl U
¢byukuu. cnonp30Banue cTeka A1 OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHIAPTHOM OMOMMOTEKH s3bIKa MPOrpPaMMUPOBAHUS.
[lonkmiouenne  OMOAMOTEK  MOANPOrpPaMM  CTOPOHHHX  MPOU3BOIUTENCH.
MonynbHBINA PUHIAII TIOCTPOEHUS IPOIPAMM.

Uucnennsie MeroAbl. ToyHoe W TOpUOIMKEHHOE PpEIICHUS — 3a7adM.
YucneHHble METO/IBI PElIeHUs YpaBHEHUIN: MeTO 1epedopa, METOJ MOJIOBUHHOTO
nenenus. [lpuOnmx€HHOE BBIYMCIEHUE JJIMH KPUBBIX. BhluncieHuwe muiomanen
Guryp ¢ NOMOUIBIO YHCIEHHBIX METOAOB (METOA NPSIMOYTrOJIbHUKOB, METOJ]



Tpanenuii). Ilouck wmakcumyma (MUHUMYMa) (QYHKIIUM OJHOM TEpPEeMEHHOMN
METOJIOM IIOJIOBUHHOT O JICJICHUS.

OOpaboTka CUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMM  s3bIKA
IpOrpaMMHUpPOBaHUs JIsl 0OpabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: TMOACYET KOJIMYECTBA TMOSBICHUN CHMBOJA B CTPOKE,
pa3OMeHHe CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHMBOJAM, IOUCK MOACTPOKH
BHYTPU JaHHOW CTPOKH, 3aME€HA HAWJCHHOM IIOJACTPOKHM HA JPYIYKO CTPOKY.
['eHepanus Bcex CJI0B B HEKOTOPOM ai(daBHUTE, YIOBIETBOPAIOUIMX 3aJaHHBIM
orpannyeHusiM. [IpeoGpa3oBanue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl W TOCJIENOBATEILHOCTH 4YHCEN. BrpruucieHue 0000MEHHBIX
XAapaKTEPUCTUK 3JIEMEHTOB MAaCcCHUBA WM YUCIIOBOM MOCIIEN0BATEILHOCTH (CYMMBI,
MPOU3BEJICHUS, CPEAHET0 apu(PMETHUYECKOro, MUHUMAIHLHOTO U MaKCHUMaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSAIONIMX 33JaHHOMY YCJIOBHIO).
JIvHEHBIM MOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CoptupoBka oJHOMEpHOro mMaccua. [IpocTeie METOIbI COPTUPOBKH (METON
My3bIpbKa, METOJ BBIOOpa, COPTHPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpass coprupoBka maccuBa (amroput™m QuickSort). JIBowwnblii TIOMCK B
OTCOPTUPOBAHHOM MAacCHUBE.

JIBymepHble MaccuBbl (MaTpHIlbl). AJrOpUTMBI OOpPaOOTKU JBYMEPHBIX
MacCHUBOB: 3aII0JIHEHHE JBYMEPHOI'O YHCIOBOIO MacCUBa IO 3aJaHHBIM IPaBUJIaM,
MOMCK 3JIEMEHTA B JBYMEPHOM MAacCHBE, BBIUMCICHUE MakCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHUBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOI'O MACCHBA.

NudopmanoHHbIe TEXHOJIOT UH

TexctoBeiii mporeccop. PemaktupoBanme u (opmarupoBanue. [IpoBepka
opdorpadbun u rpammatuku. CpencrBa MOMCKAa U aBTO3aMEHbI B TEKCTOBOM
npoueccope. Hcnonb3zoBanne  ctuwied.  CTpyKTYpHUPOBAHHBIE  TEKCTOBBIC
nokymeHTel. CHocku, ornaBieHue. KomekTuBHas paboTra ¢ JTOKyMEHTaMH.
NHCTpyMEHTBI perieH3upoBaHusl B TEKCTOBBIX Mpoiieccopax. OOmauHble CEpBUCHI.
HenoBass mepernucka. Pedepar. IlpaBuna uuTUpOBaHWS HUCTOYHUKOB U
oopmienust Oubamorpadguueckux cchiiok. OdopMieHHEe CIUCKA JUTEPaTyphl.
3HaKOMCTBO C KOMIBIOTEPHOM BEPCTKOM TEKCTa. TEeXHUYECKUE CpPEACTBa BBOAA
TekcTa. CrHenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHHUS MATEMATHYECKHUX
TEKCTOB.

AHanmu3 naHHbiX. OCHOBHBIE 3aJjaud aHAIM3a JAHHBIX: MPOTHO3MPOBAHMUE,
KjIaccuukanys, KiacTepusalus, aHaidu3 OTKIOoHeHWH. IlocienoBaTenbHOCTD
pelIeHHs 3a/1ad aHajdu3a JaHHbIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLICHKA
KayecTBa JIAHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa30BaHUE JTaHHBIX,
BU3YyaJu3allys JaHHBIX, HHTEPHpETanns pe3ysbTraroB. lIlporpamMmMHble cpeacTBa u



MHTEPHET-CEPBUCHI ISl 0OpaOOTKU U MPEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MammnaHoe o0ydueHue. IHTenneKTyanbHbli aHaIu3 1aHHBIX.

AHanu3 JTaHHBIX C MOMOUIBIO 3JIEKTPOHHBIX TaOJHI. BbrUKCIIEHUE CyMMBI,
CpeaHero apu(pMeTHIecKoro, HaubOIbIIEro (HAUMEHBIIIET0) 3HAUEHUsI JUara3oHa.
Boruucnenne kosdduimenTa Koppensauuu IByX psSAoB AaHHbIX. [loctpoenue
CTONOYAThIX, JIMHEHYaThIX M KpyroBelX juarpamM. lloctpoenue rpadukos
dbynkiui. [TonGop nmuHUM TpeHaa, perieHue 3aa4 MPOrHO3UPOBAHUS.

YucneHHOe pelleHue YpaBHEHWM C TIOMOUIbI0 MOA0Opa mapaMerpa.
OnTuMHu3anus Kak NOMCK HAWIYy4IIEro pelieHus B 3aJaHHbIX yciaoBHsX. LleneBas
GyHKIUMA, orpaHuyeHus. JlokanbHble M TJI00aJbHBII MUHUMYMBI 1I€JIEBOM
¢yHkuuu. Pemenue 3ai1a4 oNTUMHU3AIUHI C TIOMOIIBIO AIEKTPOHHBIX TA0JIHII.

11 KJIACC

Teopernueckre 0OCHOBbI HH(POPMATHKH

Teopernueckue MOAXOABI K OILIEHKE KoaudecTBa WHMOpManuu. 3aKkoH
aanutuBHOCTU uMHpopMmanuu. Popmyna Xapriu. MHopmaius U BEpOSTHOCTD.
®opmyna [llennona.

Anroput™mbl  cxatus JgaHHbIX. AnroputM RLE. Anroputm Xaddmana.
AnroputM LZW. AnropuTt™mbl CXKaTus [OaHHBIX C TOTEPSIMH. YMEHBIICHUE
rIIyOrMHBI KogupoBaHus 1BeTa. OCHOBHBIC HeH anroputMoB cxatus JPEG, MP3.

CkopocTp Tiepedayd JaHHBIX. 3aBUCHUMOCTb BPEMEHU [MEpeladyd OT
uH(popMalMOHHOTO 00BEMA JAaHHBIX M XapaKTEPUCTUK KaHaja CBs3U. [IpuduHbI
BO3HMKHOBEHHUSI OIIMOOK TIpu Tmepefadye JaHHbIX. Kobl, MO3BOJISIONINE
OOHapyXKMBaThb M MCHPABJIATH OIIMOKH, BO3HUKAIOIIME TPU TMepefade TaHHbBIX.
Paccrosaue Xsmmunra. KogupoBanue ¢ moBropeHrueM 0uToB. Kojbl XaMMuHra.

Cuctembl. KOMIIOHEHTBI cHUCTEMBbI W UX B3aumojeicTBue. CUCTEMHBIN
addexr. Yupapnenue kak nHPpopMaMoHHbIN mporecc. OOpaTHas CBs3b.

Mopgenn u monenupoBanue. Llens monenupoBanus. COOTBETCTBUE MOJENN
MOJICTUPYEMOMY OOBEKTY WM TPOIEeCCy, e MoaearupoBanus. DopManuzanus
NPUKIIAIHBIX 3a/a4.

[IpencraBinenue pe3ynbTaTOB MOJACJIMPOBAHUA B BHAE, YAOOHOM I
BOCTIPUATHS YeJIOBEKOM. [ 'padmyeckoe mpeacTaBieHue TaHHbIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

['padbr. OcHoBHBIE MOHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpUIl, CIHCKOB CMEXHOCTH. PemeHue
QITOPUTMUYECKUX  3aJlay, CBSI3aHHBIX C aHamu3oM rpadoB  (MOCTPOCHUE
ONTUMAJILHOTO IYTH MEXJy BepIIMHamMu rpada, OInpeaesieHHue KOoIMuecTBa
pa3IUYHBIX TyTeHd MEXAYy BEpIIMHAMHU OPUEHTHUPOBAHHOTO AaIlUKJIMYECKOTO

rpada).



Hepesbsi. bunapnoe nepeBo. JlepeBbsi moucka. CriocoObl 00xona aepesa.
[IpencraBnenue apuMeTHYECKUX BBIPAKEHUH B BUJIE AepeBa. J[ucKpeTHbIe Urpbl
JIBYX UTPOKOB ¢ MoJiHo# uHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
ONKMCAHKUE CTPATETUH UTPHl B TAOJUYHON (opMe. BBIUTPHIIIHBIC U TPOUTPHIIITHBIC
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUU.

CpencrBa MCKYCCTBEHHOTO MHTeJUIEKTa. CepBHCHI MAILIMHHOIO IEPEBOMA U
pacrnio3HaBaHus ycTHOM peun. KorHuTHBHBIE cepBHCHL. MneHTtudukanus u mouck
U300pakeHUH, pacro3HaBaHue JIUIL. CamooOyuaroriuecs CUCTEMBI.
HckycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. McCronb30BaHHE METOH OB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B OOydaromux cucremax. Mcrnosib3oBaHME METOI0B
HCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bemiei. [lepcrnekTuBs
pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI U IPOrPaMMHUPOBAHHE

QopMan3anusag  NoHATHA — anroputMa.  Mammba < TeropuHra - Kak
YHUBEpCaAJIbHAS MOJENb BeuucIeHUd. Te3nc Yépua—TrropuHra.

OreHka CIOXXHOCTH BbIUMcIeHUN. Bpems paboTel U 00bEM HCIIONB3yeMOi
naMaTH, HX 3aBUCUMOCTb OT pa3Mepa HCXOOHBIX JaHHbIX. OrlleHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH aJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHAIBHON
cnoxxHoctu. IlepeObopHble anmroputmbl. [Ipumepbl pa3aUYHBIX —AITOPUTMOB
pelieHus OQHOM 3a1a4, KOTOPbIE UMEIOT Pa3JINYHYIO CIOKHOCTb.

[louck mpoCThIX YHWCEN B 33JaHHOM JWAIa30HE C IMOMOIIBID AIrOpUTMa
«petreTo DpaTocheHar.

MHoropa3zpsiiHble 1eble Yicia, 3aa4n JUIMHHON apu(pMETHKH.

CnoBapu  (accouMaTWBHBIE MAacCHBBI, OTOOpaxeHus). Xd3LI-TaOJIMLIbI.
[TocTtpoenue andaBUTHO-4aCTOTHOIO CJIOBApSI 7S 33JaHHOTO TEKCTa.

Creku. AHamu3 TPaBUIBHOCTU CKOOOYHOIO BhIpaXKeHUs. Bbluucienue
apu(PMETUIECKOTO BRIPAKEHUS, 3aAMMMCAHHOTO B MOCTHUKCHOMN hopMme.

Ouepenu. Mcnonp3oBanue ouepeau AJi1 BPEMEHHOIO XPAHEHMS! TAHHBIX.

Anroputmbl Ha Tpadax. I[loctpoeHne MHMHMMAIBHOIO OCTOBHOIO JepeBa
B3BELIEHHOTO CBSI3HOTO HEOPUEHTHUpOBaHHOTO rpada. KomauuecTBo pa3inyHBbIX
nyTel MEXy BEepIIMHAMHU OPUEHTUPOBAHHOTO AI[UMKIMYECKOro rpada. AIropurm
JIEHKCTPBL.

[epeBbs. Peanmsanusa nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapubie) naepeBbsi. [locTpoeHue naepeBa Uil 3aJaHHOTO apu(METUUYECKOTO
BbIpaX€HUsA. PeKypcuBHbBIE alrOpUTMBI 00XoAa aepeBa. Mcrnonab30BaHHE CTEKa U
ouepeau A 00xoaa aepeBa.

JlnvHamudeckoe NOpOrpaMMHUpPOBAaHHE KaK METOJ pElIeHHs 3a1ad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJadyH, PEHIaEMbIe C IOMOIIBIO



JTUHAMUAYECKOTO TPOrpaMMHPOBAHUSA: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJCYET KOJIMYECTBA BAPUAHTOB, 3a/1a4H ONTHUMHU3AIUY.

[lonsitue 06 OOBEKTHO-OPUEHTUPOBAHHOM NPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.
Pa3paborka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO MOJXO0/A.
WNukancynsius, Haciaen0BaHue, MOJTUMOPPU3M.

Cpenbl ObicTpoit pa3pabotku mporpamM. [IpoektupoBanue wuHTEpdeiica
nosp3oBarens. Mcrnonb30BaHME TOTOBBIX — YIPABISIEMBIX  DJIEMEHTOB  JJIA
OCTpOSHUs HHTepderica.

O630p  s3pIkOB  mporpammupoBanus.  [loHsitue o  mapagurmax
IpOrpaMMHUPOBAHUSL.

NudopmanoHHbIe TEXHOJI0I UH

OTtanbl  KOMIBIOTEPHO-MATEMATUYECKOTO  MOJECIMPOBAHUS: MOCTAHOBKA
3aJaun, pa3paboTka  MOJENH, TECTUPOBAHUE  MOJENHU, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOJICITUPOBAHUA.

Juckperuzanuss Npu  MaTEMaTUYECKOM MOJEIUPOBAHUM  HEMPEPBIBHBIX
mpoueccoB. MopaenupoBaHue JBWKEHUA. MojenupoBaHue OHOJIOTMYECKUX
cucteM.  MaremaTudeckue  MOJIENM B JKOHOMHUKE.  BwlunciauTenbHbIe
AKCIIEPUMEHTHI C MOJIEISIMHU.

OOpaboTka pe3ynbTaToB SKCIIEpUMEHTa. MeToJl HauMEHBIIUX KBaJpaTOB.
OueHka YHCIOBBIX NAPAMETPOB MOEIUPYEMBIX OOBEKTOB M  IPOLECCOB.
BoccranoBieHne 3aBUCHMOCTEN IO pe3ysIbTaTaM 3KCIIEPUMEHTA.

BepostHoctHeie  momenu.  Mertonsl Monte-Kapno.  MmMuranmonsnoe
MozenupoBanue. CUCTEMBI MACCOBOTO O0CTYKUBAHUS.

TaOnuunble (pensmuoHHBIE) 0a3bl JaHHBIX. Tabnwia — TpPEeACTABICHHE
CcBelleHNM 00 OMHOTHMIHBIX 00BekTax. Iloje, 3ammch. Kimrou tabmunmel. Pabora ¢
roToBOM 0a3oi naHHBIX. 3amofHeHWe Oa3bl naHHbIX. [loWCK, copTHpoOBKa U
¢GunbTpanus TaHHBIX. 3ampochl HAa BBIOOPKY JAaHHBIX. 3aMpoChl C MapaMeTpamH.
Brrunciisiempie noss B 3ampocax.

Muorotabmmynbie  0a3bl JaHHBIX. THUIBI  CBSI3eM MEXKIy TaOIHMIIaMHu.
Buemnuii kimtou. [lenoctHOCTh 6a3bl TaHHBIX. 3aMpPOChl K MHOTOTaOJIMYHBIM 0a3am
JAHHBIX.

WNuTtepuer-ipunoxenus. IIonsTne 0 cepBepHON U KIIMEHTCKOM 4acTsIX CauTa.
TexHonoruss «KJIMEHT — cepBep», €€ JOCTOMHCTBA U HeAoCTaTKu. OCHOBBI S3bIKA
HTML u xackamubix tabmur ctwierd (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHULIE.

Pa3melienne BeO-caiiToB. Y ciayra XoCTUHTA. 3arpy3ka (aiaioB Ha CaT.

BBoa n300pakeHui C MCHOJIb30BAaHUEM Ppa3IMYHBIX LU(PPOBBIX YCTPONCTB
(udpoBbIX (oToaNmapaToB U MUKPOCKOIIOB, BHJIEOKAMEpP, CKAaHEPOB U APYTHUX



ycTpoiicTB). I'padmueckuit penakrop. Pazpemenue. Kagpupoanue. Mcnpasienue
nepcrekTuBbl.  ['mcrorpamma.  Koppekuusi  ypoBHEW, KOppEKIMs — IBETa.
OOeciBeunBaHue LBETHBIX H300paxkeHuil. Perymbs. Pabora c¢ oOnactsamu.
OUIBTPBL.

MHorocnoiinele n300paxkeHus. TekcroBele ciou. Macka cnos. Kananbl.
Coxpanenue BbliesieHHON oOnacTu. [loaroroBka wimocTpanuii s BeO-CalToB.
AHUMUPOBaHHBIE N300paKEHMUS.

Bekropnass rpaduka. IIpumutuBbl. HM3MmeHeHue mopsKa 3SJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. dopmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib30BaHre KOHTYpPOB. BekTopu3zanus pacTpoBbIX H300paxKeHUH.

IIpyHOMBI  TTOCTPOCHMS M PENAKTUPOBAHUSA TPEXMEPHBIX  MOJEIEH.
Cerounsle Mogenu. Marepuansl. MoJenpoBaHHE€ HMCTOYHUKOB OCBEILIECHHUS.
Kamepbl. AnmutuBHble TexHoioruu (3D-npunrtepsl). [loHsTHe 0 BUPTyalibHOMN
pPEaNbHOCTH U JONIOJHEHHOW PEaIbHOCTH.



IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPE/JHEIO
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIugHOCTHBIE  pe3yNbTaThl  OTPAKAIOT TOTOBHOCTH W CIIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CHOPMUPOBAHHONW BHYTPEHHEW MO3UIUEN
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHUM, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO
00IIeCTBa, PaCHIMPEHUE KU3HEHHOTO OIbITAa U OMbITA JCSITEILHOCTH B IMPOIIECCE
peaii3alud  CpelCTBaMM  y4yeOHOro MpeaMera OCHOBHBIX  HaIPaBJICHHM
BOCIIUTATEJILHOU JIEATEIbHOCTH.

B pesymbrare wu3ydeHus wHGOPMATUKHM HA YPOBHE CpEIHEro 00Iero
oOpa3oBaHusl y oOydaroiierocsi OyayT c(opMUpOBaHbI CIENYIOIIUE JTUYHOCTHBIC
pE3yJIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMSA:

OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOS3aHHOCTEW, YBa)KCHUE
3aKOHA WU MpaBOMNOpsAKa,  COOJIOJIEHWE  OCHOBOIIOJATAIOIIMX  HOPM
UH(OPMAIIMOHHOTO TIpaBa U MH(HOPMAIIMOHHOMN 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSTh HJCOJIOTMU JKCTPEMHU3MA, HaIlMOHAIU3Ma,
KceHo(hoOuH, NUCKPUMHUHAIIMK TI0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJLHBIM MPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) NIATPHOTHYECKOr 0 BOCIIUTAHMSA

LIEHHOCTHOE OTHOIIIEHUE K HCTOPUYECKOMY HACJIENINIO, JOCTHXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHAX, TIOHUMAHUE 3HaUYCHUS NH(POPMATUKN KaK HAYKH
B )KM3HU COBPEMEHHOT'0 OOITECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSL:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 TIOBEICHMUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
cetu UHTepHeT;

4) 3cTEeTHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOUAs JCTETUKY HAYYHOTO U
TEXHUYECKOr0 TBOPUYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3UYHbIE BHUJIBI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTI'O Ha UCMOJIL30BaHUN UH(POPMAITUOHHBIX TEXHOJIOTHU;

5) pu3uveckoro BOCIUTAHMS:

cOpMUPOBAaHHOCTHL  37I0pOBOr0 M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/0pPOBbIO, B TOM 4YHUCJIE 3a CUET



coOmoieHnst TpeOoBaHMI 0€30MaCHON IKCIUTyaTalluyd CPEACTB MH(OPMAIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHUBHOM JI€ATEITLHOCTH TEXHOJIOTMYECKOW U COIMATbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHATH TaKYIO JCSITCILHOCT;

uHTepec K cdepam mnpodeccuoHaTbHOM JESITENbHOCTH, CBS3aHHBIM C
WH()OPMATHKOW, TMPOTPAMMHUPOBAHMEM ¥ HH(POPMAIIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTMKCHUSX HAyKd WH(POPMATHKH H HAYYHO-TEXHHYECKOTO
nporpecca, yMEHHE COBeplIaThb OCO3HAHHBIM BBIOOp Oyayiied mnpodeccun u
peain30BBIBAaTh COOCTBEHHBIE )KU3HECHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOPa30BaHUIO Ha
NPOTSDKEHUU BCEH YKHU3HU;

7) 3K0JIOruM4eCKOro BOCIUTAHUSA

OCO3HAHUE TII00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MpoOJeM W IMyTed uX
pemieHusi, B TOM YHCI€ C y4ETOM  BO3MOXKHOCTEH WH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHI;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHS HAyKH, JOCTHKEHHUSM HAyYHO-TEXHHUYECKOro Iporpecca u
OOIIECTBEHHOW MPAKTHUKH, 32 CYET MOHUMAHUS PO MH(HOPMAITMOHHBIX PECYPCOB,
MH(OPMAIIMOHHBIX TIPOIIECCOB M HMH(POPMAIMOHHBIX TEXHOJOTUHA B YCIOBHSIX
1 dpoBoit TpaHchopMaIK MHOTUX C(ep KU3HU COBPEMEHHOTO 00IIEeCTBA;

OCO3HAHUE IIEHHOCTH HAYYHOH [EATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATEILCKYIO IEITEIIbHOCTh WHIUBUTYaIbHO U B TPYIIIIE.

B mporecce AoCTHX)EHUS JTUYHOCTHBIX PE3yJbTATOB OCBOCHHS IPOTPAMMBI
no wuHpOpMATUKE Yy OOYJArONIMXCS COBEPIIECHCTBYETCS  OMOIIMOHAIHHBIN
WHTEJUICKT, PEATIONararonii chopMUpPOBAHHOCTH:

CaMOpPETyJIMPOBaHMUs, BKIIOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
AYMOIMOHAILHBIM U3MEHEHHSM H MPOSBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOUAIOIICH CTPEMIICHUE K OCTIDKCHHIO TN U
yCIexXy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JCHCTBOBATh, MCXOIS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBHIBATh €ro IMPU OCYIIECTBICHUH KOMMYHHMKAIIMU, CIOCOOHOCTH K
COUYYBCTBHIO M COTICPSIKUBAHUIO;

COIMATTLHBIX HABBIKOB, BKJTIOYAIOIINX CIIOCOOHOCTH BHICTPANBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3periaTh KOHMOIUKTHI.



METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrare wu3ydeHuss MHPOPMATUKUM HA YPOBHE CpPEOHEr0 OOLIEro
oOpa3oBaHus y oOydaromerocs Oyayr CcQOpMUPOBaHbl MeTalpeIMETHbIE
pE3yNbTaThl, OTPAKEHHbIE B YHHBEPCAJIBbHBIX YUYE€OHBIX JEUCTBUSAX, & UMEHHO —
[O3HABATEJIbHbIE  YHMBEpPCAIbHbIE Yy4YeOHble JEHCTBUS, KOMMYHUKAaTUBHBIC
YHHUBEpCAJIbHbIE Y4YEOHbIC NEWUCTBHS, PETYIATUBHBbIE YHHUBEPCAIbHBIE Y4EOHbBIE
NEUCTBHS, COBMECTHASI A€ TEIBHOCTD.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) 6a30BbI€e JJOrHYeCKHe AelicTBUSA:

CaMOCTOATENbHO  (OPMYJIMPOBATH M aKTyaIM3UpOBaThb  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYUIECTBEHHbII MPU3HAK WM OCHOBAaHWA MJI1 CPABHEHUS,
KJaccuukanu u 006001eHNS;

ONPENENATh LN JEATEIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU HUX
JOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B pACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOLIUXCS
MaTEpPHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIBbHOCTH;

KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHCTBMSI:

BJIaJIeTh HAaBbIKaMU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEsITeNbHOCTH,
HaBbIKAMM  paspelieHusi MpoOJeM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITIOMCKY METOZO0B PELICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB NO3HAHUS;

OCYILECTBJIATh PA3JIMYHBIE BHJBI JACITEIBHOCTH II0 IOJYYEHHUIO HOBOIO
3HAHMS, €r0 WHTEPHpPETalry, TPEeoOPa3OBaHUI0O W NPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTYalUsIX, B TOM YHCJE IPH CO3JAaHUU YYEOHBIX M COLHUAIbHBIX
IIPOEKTOB;

(bopMHUpOBaTh HAYYHBII TUI MBILLJIECHUS, BIaJ€Th HAYYHOM TEPMHUHOJIOTHEMH,
KJIOUEBBIMU MTOHATUSIMH U METOAMM;

CTaBUTh M (POpMYIHpPOBAaTH COOCTBEHHBIE 337aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBJIATh TIPUYUHHO-CIICACTBCHHBIC CBSI3M M aKTyallU3MpOBaTh 3ajady,
BBIIBUTATh TUINOTE3y €€ pEIICHMs, HAXOIUTh apryMEHThI JUIsl JT0OKa3aTeIhCTBa
CBOUX YTBEp)KJICHUH, 331aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIU3UPOBATH TIONYYEHHBIE B XOJ€ pEUICHUS 3aJaydl  pPe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IIEJICHANIPABICHHBIM TIOMCK TIEpeHOCa CPENCTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B TMO3HABATEILHYI0 M TPAKTHUECKYIO O00JaCTH
KU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC W[, MpEAJIaraTh OpUTHHAIBHBIC MOAXOIbI M PEIICHUS,
CTaBHUTb NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE AIbTEPHATUBHbBIC PELICHHUS.

3) pabora ¢ undopmanmei:

BJIQJICTh HABBIKAMH TIOJTYyYCHUS WH(POPMAIIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIbHO  OCYIIECTBISITh  MOUCK,  aHalu3, CHUCTEMAaTH3alUi0 |
UHTEPIPETAIMI0 UHPOPMAIIUU PA3IMYHBIX BUAOB U (POPM MPECTABICHUS;

CO3/laBaTh TEKCThl B pa3MMYHbIX ¢opMaTtax ¢ y4ETOM Ha3HAYCHUS
uHpopMallMM W 1EJIEBOM  ayAUTOpPUH, BBIOMpas ONTUMalIbHYIO (Qopmy
NIPEJICTaBJICHUS U BU3YATU3AlINN;

OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HMH(OpMaLuu, €€ COOTBETCTBHUE
IIPABOBBIM U MOPATLHO-3THYECKUM HOPMaM;

UCTIONb30BaTh  CpPeNCTBa  HMH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUN B PEIICHUU KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AI[MOHHBIX
3alad ¢ COoONMIoJieHHeM TpeOOBaHUM HAProOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHUEHBI, pecypcocOepeXeHHs, TMPaBOBbIX U  STUYECKUX HOPM, HOPM
nH(pOpMAITMOHHON 0€30MaCHOCTH;

BJaJeTh  HABBIKAMH  PACMlO3HABaHUS W 3alUThl  WH(pOpManuu,
nH(OPMAIMOHHOMN 0€30MaCHOCTU JTUYHOCTH.

KOMMyHl/IKaTI/IBHLle YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHH

1) oOenme:

OCYIIECTBIIATh KOMMYHHMKAIIMK BO BCeX cdepax KU3HHU;

pacrno3HaBaTh HEBepOaJIbHBIE CpEICTBa OOIICHUS, I[OHUMATh 3HAYCHUE
COLIMAIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyallMil u
CMSATYaTh KOH(IMKTHI,

BIIQJCTh  Pa3JIMUYHBIMU  croco0amMu  OOIIEHUS W B3aUMOJCICTBUS,
apryMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(JIUKTHBIE CUTYaIlNH;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesITeJIbHOCTD:

IMOHMMAaTh W HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOM U WHIMBUIYAJIbHON
paboTHI;

BBIOMpaTh TEMAaTHUKY W METOJBl COBMECTHBIX ACHCTBHM C y4&TOM OOIMIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

MPUHUMATh 1€MW  COBMECTHOW  JICSITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIIMHUPOBATh JEHUCTBHUS IO WX JOCTHXCHHWIO: COCTAaBJISITh IUIaH JICHCTBUM,
pacnpeieNisiTh POJu C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pPe3yJabTaThl
COBMECTHOMU padOTHI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHHWBATh WAEHU C TMO3ULUHAA HOBU3HBI,
OPUTMHAIBLHOCTH, IPAKTUYECKOM 3HAUMMOCTH;

OCYILECTBISATH TO3UTHUBHOE CTPATETHYECKOE TMOBEACHHUE B PA3JIUYHBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeI‘yJISITl/IBHbIe YHUBEpPCAJTbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

1) camoopranuszauus:

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATENBHYIO JEATEIbHOCTD, BBISBIISATH
npoOJIeMbl, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaAMOCTOATENIbHO ~COCTABJIATH IUIaH peHIeHUs NpoldjaeMbl ¢ y4€ToM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYAalLUsIM;

paciupsTh paMKi Y4eOHOr 0o MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNaTh OCO3HAHHBIA BHIOOp, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHHMIO U TPOSIBICHUIO IIMPOKOW JPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIINIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBHI B JIE€ATEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENbHOM  peJeKCMHM KaK  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3yIbTaTOB U



OCHOBAHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUM ISl OLEHKU CUTYallMH, BbIOOpa
BEPHOT'O PEIICHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX CHHXKCHUIO;

MPUHAMAaTh MOTHBBI W apryMEHThl JAPYTMX TMpPU aHAIU3E PE3YIbTATOB
NEeSATeTLHOCTH.

3) npuHATHSA ce0 U APYTUX:

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI W apryMEHThl JPYrUX TMpPU aHalM3e pPe3yJbTaToB
NEeATEeNbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU APYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJ/IbTATDBI

B mnpouecce m3zydyenuss kypca MHGOpMATUKU YriyOnEHHOro ypoBHs 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHI — CJEAYIOIIME  IPEeIMETHBIC
PE3YJIBTATHI:

BJIaJICHUE TPEJCTABICHUSAMHU O POIM HMHPOpPMAIIMM M CBS3aHHBIX C HEH
MPOILIECCOB B TIPUPOJIC, TEXHUKE U OOIIECTBE, MOHITUAMH «UHPOPMALIUSY,
«MH(OPMALIMOHHBIA  TPOLIECC»,  «CHUCTEMa»,  «KOMIIOHEHTbl  CHUCTEMBI»,
«cUCTeMHBIN 3P PeKT», «MH(POPMALIMOHHASA CUCTEMAY, KCUCTEMA YIIPaBJICHUSY;

BJIaJICHUE MeTojaMu Imoucka uHpopMmanuu B cetu HTepHer, ymeHue
KPUTUYECKU OILIEHUBATh MH(OPMAIIUIO, MTOIyYeHHYIO U3 ceTh MHTepHeT;

YMEHHE XapaKTepu3oBaThb OOJbIIME JaHHbIC, MPUBOAUTH MPUMEPHI
UCTOYHUKOB HMX IIOJIYYEHMS ¥  HANpaBIECHUS  HCIOJIb30BaHUS, YMEHHE
KJaccu(UUUpPOBaTh OCHOBHBIE 3aJayd aHalu3a JaHHBIX (MIPOTHO3UPOBAHUE,
KJaccuduxarms, KJIacTepH3aIus, aHaJIN3 OTKJIOHEHU ), ITOHUMAaTh
[OCJIEI0BATENILHOCTD PELICHUS 3a/jad aHaJI13a JaHHbIX: cOOp MEPBUYHBIX JaHHbIX,
OYMCTKAa M OILIEHKa KauecTBa JaHHBIX, BBIOOp W/MJIM IOCTPOEHHE MOJEIH,
npeoOpazoBaHue NaHHBIX, BU3YyaJIM3allis JaHHBIX, UHTEPIPETALUS Pe3yIbTaTOB;

NOHMMAHHUE OCHOBHBIX IPUHIUIIOB YCTPOMCTBA M (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIbHBIX KOMIIBIOTEPOB, TEHICHLIUI Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTU;

BJIaJICHHE HaBbIKAMU paOOThl C OINEPALMOHHBIMU CHCTEMAMH, OCHOBHBIMU
BUJAMU NPOrpaMMHOro oOOecrnedeHHsl sl pelmeHuss y4eOHbIX 3aaad 1o
BBIOpAHHOMH crielnaIn3aluy;

HaJIM4YKEe MPEJCTABICHUI O KOMIBIOTEPHBIX CETSIX U X POJIK B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIUIIAX OPraHU3alUU U (PYHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX
ceteil, 00 oOWMX MNpUHUMIAX pa3pabOTKM W (YHKIMOHUPOBAHMSI HMHTEPHET-
IPUIIOKEHNH;



MOHUMaHUE Yrpo3 HWH(pOpMaMOHHOW OE€30MacHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEICTB TMPOTUBOACUCTBUS OJTHUM yrpo3aMm, COOJIIOJICHHE Mep
0€30MMacHOCTH, TPEIOTBPAMIAIOIINX HE3aKOHHOE PACTIPOCTPAHCHHUE MTePCOHATBLHBIX
JAHHBIX, COOJIO/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTU U TUTHUEHBI TIPU padoTe
C KOMITBIOTEPAMH | JAPYTUMU KOMITOHECHTaMH ITU(PPOBOTO OKPYKECHHSI, TOHUMAHUE
IIPABOBBIX OCHOB HCIIOJb30BAHUSI KOMITBIOTEPHBIX MporpamMMm, 0a3 MaHHBIX U
paboTtsl B cetn MHTEpHET;

MOHMMAaHWE OCHOBHBIX TPUHITUIIOB JWCKPETH3AIlMH PA3JIMYHBIX BHJIOB
uHOpMaIMK, YMEHHE ONpeNeNsITh HWH(POPMAITMOHHBIA OOBEM TEKCTOBBIX,
rpauueckuX W 3BYKOBBIX JAHHBIX NPH 3aJaHHBIX MMapaMeTpax JUCKPETH3alIluH,
YMEHHE OMNpPENeNsiTh CPEIHIO CKOPOCTh TIepelayd JTaHHBIX, OIICHUBATh
M3MEHEHUE BpPEMEHU Tepeaayd Mpu HW3MEHEHWH WH()OPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTEPUCTUK KaHaia CBSI3U;

YMEHHE WCIOJIb30BaTh MPH PEIICHUH 3a7a4 CBOMCTBA MO3WUIIMOHHOMN 3aluCH
YUCell, aTOPUTMAa OCTPOEHUS 3aITUCH YUCIIA B TO3UIIMOHHONW CUCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBAHHMEM W TOCTPOSHHUS YHUCIIA M0 CTPOKE, COJEpIKaIleh 3aInch
ATOTO YHCTAa B TIO3UIMOHHOW CHUCTEME CUHCICHHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBITIOJHATh apu(PMETHUECKHE OMNepaly B MO3UIMOHHBIX CHCTEMaXx
CUHCIICHUS,

YMEHHE BBIMOJIHATH MPEOOPa30BaHUs JIOTUYECKUX BBIPAKEHUU, HUCIIONb3YS
3aKOHBI anreOppl JIOTMKHA, YMEHHE CTPOUTh JIOTHYECKOE BBIPAKCHHE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJILHBIX (pOpMax Mo 3aJaHHOW TaOmiuIle
UCTUHHOCTH, HCCJENOBaTh O00JacTh MCTUHHOCTH BBICKA3bIBAHUSI, COJEPIKAIIETO
NIEPEeMEHHBIC, PEIIaTh HECIOKHBIE JIOTHUECKUE YPAaBHCHUS U CHCTEMBl YpaBHEHUI;

MOHMMaHuE 0a30BbIX QJITOPUTMOB OOPaOOTKA YHMCIOBOM W TEKCTOBOU
uHopManuK (3arMch YHUCEN B TMO3MIIMOHHON CHCTEME CUMCIICHHS, HAXOXICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM Juarna3zoHe, 00padoTka MHOTOPA3PSATHBIX IIEIbIX
YUCEJI, aHAJIN3 CUMBOJIBHBIX CTPOK M JPYTUX), AITOPUTMOB TIOMCKA M COPTUPOBKH,
YMEHHE OMNPENEIsITh CIOKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX aJTrOpUTMOB
(CyMMHpOBaHME DJJIEMEHTOB MAacCHBa, COPTUPOBKAa MAacCuBa, MepeOOpHBIC
QITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHl HECKOJIBKUX aJIr OPUTMOB
pa3HOM CIIOKHOCTH TSI PEIISHUS OTHOM 33/1a4H;

BJIQJICHHE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHHsIMH O O0a30BBIX THIIAX JAHHBIX MU
CTPYKTypaxX JaHHBIX, YMEHUE HWCIIOJIb30BaTh OCHOBHBIC  YIIPABIISIOIINAC
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh aHAU3 NPEJIOKEHHON MpPOrpamMMbl:
OTIPEACIATh PE3YNbTAaThl PaOOTHI MPOTPaMMBI TIPH 3aIaHHBIX MCXOJIHBIX JTaHHBIX,
OTIpEeCNATh, MPU KaKUX HCXOAHBIX JAaHHBIX BO3MOYKHO TIOJIYYCHHE YKa3aHHBIX



pE3yJIbTAaTOB, BBIABIATH JIaHHBIE, KOTOpPbIE MOTYT IPHUBECTU K OIIMOKE B padote
nporpaMmmsl, (JOpMyJIMPOBAThH MPEIOKEHHS MO YIYUIICHUIO IPOTPAMMHOI0 KO/a;

YMEHHE CO3[1aBaTb CTPYKTYpPUPOBAaHHBIE TEKCTOBbIE JIOKYMEHTBl H
JEMOHCTPALlMOHHBIE MATEPUAJIBI C UCIIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
IPOrpaMMHBIX CPEJICTB U 00JJAUHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh 3JIEKTPOHHbIE TaOJUIBl ISl aHAJN3a, IPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYash  BBIYMCIEHUE  CYMMBI,  CPEIHEro
apu(pMEeTHYecKoro, HauOOJIBIIET0O W HAUMEHBUIEr0 3HAYEHUH, pelIeHHUe
ypaBHEHUM, BBIOOP ONTHUMAJILHOTO PEIICHUs, MOA0Op JIMHUU TPEHAA, PELICHHE
3aJ1a4 IPOrHO3UPOBAHUA).

B mnpouecce m3yduenuss kypca umHpOpMaTUKU YriyOnéHHOro ypoBHs 6 11
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CJEAYIOIIME  IpEeIMETHBIC
PE3YJIBTATHI:

YMEHHE CTPOUTHh HEPABHOMEPHBIE KOJBI, JOMYCKAIOIIME OJHO3HAYHOE
JEKOJIMPOBAaHUE COOOLIEHUI (MPEPUKCHBIE KOJIbI), MCHOIb30BaTh IpOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJSAIOT OOHAPYKUBATh U HCIPABISATH OIIMOKM MpHU Nepenaye
JaHHBIX, CTPOUTH KOJ, OOECIECUMBAIOIINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHION0
JUIMHY COOOILIEHUSI TNpPU HU3BECTHOW YACTOTE€ CHMBOJIOB, IOSCHATH MPUHLUIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

YMEHUE pelaTh ajJrOpUTMUYECKUE 3a/layd, CBA3aHHBIC C aHAJIN30M IpadoB
(3a1a4l  TOCTPOEHUSA ONTUMAIBHOIO IYTH MEXIy BeplIMHaMu rpada,
ONpEACIICHUs]  KOJMYECTBA  PA3JIMYHBIX  IIYT€M  MEXJy  BEPIIMHAMHU
OPUEHTUPOBAHHOI'O AIMKIMYECKOro rpada), yMEeHHE HCIOJb30BaTh JEPEBbs IMPH
aHaIM3€ MW TIOCTPOEHUM KOAOB M JJsl TMPEACTABICHUS apUPMETHUECKUX
BBIPAXEHUH, NPU PELICHUH 337a4 NTOMCKAa U COPTUPOBKH, YMEHHUE CTPOUTH JIEPEBO
UTPBI TIO 33JJaHHOMY AJITOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTEruto Urpsbl;

yMEHHE pa3pabaTbiBaTh W pEATM30BbIBATH B BHAE MpOrpaMMm 0a30BbIe
QITOPUTMBI, YMEHHE MCIIOJIb30BAaTh B IPOrpaMMax IaHHBIC PAa3IMYHBIX THUIIOB C
y4€TOM OTIPaHMYECHMN Ha IHANA30H MX BO3MOXKHBIX 3HAYEHUU, IPUMEHATH IpU
pELLIEHUN 3a/1a4 CTPYKTYpPhI JaHHBIX (CIIUCKHU, CIIOBAPH, CTEKHU, OUEPENH, IEPEBDS),
UCIIOJIb30BaTh 0a30Bbl€ OMNEpallMM CO CTPYKTYpaMH JaHHBIX, PUMEHATH
CTaHJIapTHBIE U COOCTBEHHBIE MOAMPOTrPaMMBbI ISl 00pPaOOTKH YMCIIOBBIX JAHHBIX
U CUMBOJIHBIX CTPOK, HCIIOJNb30BaThb IpU pa3paboOTKe mporpamm OUOINOTEKH
MOANPOrpamMM, 3HaTh (YHKUMOHAIBHBIE BO3MOXHOCTH HWHCTPYMEHTAIbHBIX
CPEACTB Cpefbl pa3paboTKH, yMEHUE UCIOIb30BaTh CPEACTBA OTJIAAKH MPOTrPaAMM B
cpelie TpOrpaMMHUPOBAHMS, YMEHUE JOKYMEHTHPOBAThH MIPOrPaMMBbl;

YMEHHE CO3/1aBaTh BEO-CTPaHULIbI;



BJIaJICHUE OCHOBHBIMU CBEJEHUSIMHU O 0a3ax JaHHBIX, HUX CTPYKTYpe,
CpeIcTBax co37aHusS M pabOThl ¢ HUMH, YMEHHE HCIOJIL30BaTh TaOJMYHBIC
(pensituoHHBIE) 0a3bl JaHHBIX (COCTABJIATH 3alPOChl B 0a3aX JaHHBIX, BBIMOJIHATH
COPTHUPOBKY M TOMCK 3amuceil B 0a3e JaHHBIX, HAMOJIHATH pa3paboTaHHYIO0 0a3y
JAHHBIX) U CTIPABOYHBIE CUCTEMBI;

YMEHHE HUCI0JIb30BaTh KOMIIBIOTEPHO-MaTEMATHYECKUE MOJICNIN ISl aHAIu3a
O0OBEKTOB H TIpolecCcOB: (OPMYIHPOBATHh I€1b MOICIMPOBAHUS, BBIIOIHSTH
aHaJgu3 Pe3yJIbTaTOB, IMOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIECHUBATh
COOTBETCTBUE MOJIEIH MOJICIHUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTABISATH
pe3yabTaThl MOJICIIUPOBAHUS B HATJISITHOM BH/IC,

YMEHHE OpraHW30BbIBATH JMYHOEC HWH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IMYHBIX CPEICTB MHUQPPOBBIX TEXHOJIOTHUN, TTOHUMAHUE
BO3MOYKHOCTEH ITU(MPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX YCIYT, ITU(POBBIX
00pa30BaTEIbHBIX CEPBUCOB,;

MMOHUMAaHUE OCHOBHBIX MPUHITUIIOB PaOOThI, BO3SMOKHOCTEH M OrpaHHYCHUS
MIPUMEHEHUSI TEXHOJOTUM HMCKYCCTBEHHOI'O WHTEUIEKTAa B PA3TUYHBIX OOJACTSX,
HaJM4Yue TNPEACTABICHUNM O Kpyre penaeMbX 3a7ad MAIIMHHOTO OOYy4eHUs
(pacrio3HaBaHMs, KJacCU(UKAIIMK U MIPOTHO3UPOBAHMS) HAIMYME TPEACTaBICHUMN
00  UCMONb30BaHUM  HMHGOPMAIMOHHBIX  TEXHOJOTMM B pa3IMYHBIX
npodeccuoHaNbHBIX cdhepax.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NporpaMMsbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznea 1. HudpoBasi rpaMoTHOCTH
11 KommnbroTep - yHuBepcalbHOE YCTPOHCTBO 6
' 00pabOTKM JaHHBIX
1.2 [TporpammHoe obecrieueHne
1.3 KomnberoTepHsle cetn
1.4 Nupopmarmonnas 6€30macHOCTb 2
Wroro no pazneny 24
Pa3nen 2. Teopernueckue 0CHOBbI MHGOPMATHKHU
[IpeacraBienne nHGOpMaIHK B
2.1 P dop 19 2
KOMITBIOTEPE
2.2 OcHOBBI anreOpsl JOTUKU 14
2.3 KomneroTepHas apudmeTrka 7
Hroro no pazueiry 40
Pa3znen 3. AiropuTMBbI M IPOrpaMMHUPOBaHHE
3.1 BBenenue B mporpaMMHpPOBaHHE 16 0.5
3.2 BcenomorarensHble aaropuTMel
3.3 YucieHHbIE METOIbI
3.4 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1

JAHHEIX




3.5 Anroputmbl 00pabOTKH MacCHBOB 10 35
Uroro no pazneny 44
Pa3znen 4. UudopmanimoHHbIE TEXHOJIOTHH
41 O6paboTKa TEKCTOBBIX TOKYMEHTOB 25
4.2 Ananus TaHHBIX 3
Hroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aejioB U TEM (uudpoBbIe
Ne n/m P Kontpoasbnsbie | IlpakTuyeckue bp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pasgen 1. Teopernueckue 0CHOBbI HHPOPMATHKH
WNudopmarus n nHGOpMaIOHHBIE
1.1 dopyan bopman 10 25
IIPOLIECCHI
1.2 MonenupoBaHue 8 2
Hroro no pazneny 18
Pa3znen 2. AiropuTMBI M IPOrpaMMHUPOBaHUE
2.1 DneMeHThl TEOPUH AJITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPbI TaHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOT'O
2.3 PHEHTHP 16 45
IPOTPAaMMU POBAHHUS
Htoro no pasaeny 50
Pasnesn 3. UudopmanimoHHbIE TEXHOJIOTHH
31 KoMnberoTepHO-MaTeMaTn4eckoe 8 9
' MOJIEIMPOBAHUE
3.2 Ba3el naHHBIX 10 4
3.3 Be6-caiiTer 14 4
3.4 KomneroTepHas rpaduka 3.5
3.5 3D-monenupoBanue 3
Wroro mo pazneny 48




Pe3epBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnuyeckue
padoThbI

Jara
U3Y4YeHUH

DJIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBaTejbHbIE

pecypchbl

TpeOoBaHus TEXHUKH 0€30MMACHOCTH U
TUTHEHBI TpU paboTe ¢ KOMIBIOTEPAMH U
JPYTUMHU KOMIIOHEHTaMU UG POBOTO
OKPYKEHUS

[TpuHLMIIBI PaOOTHl KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CHCTEM

OOMeH JaHHBIMU C TOMOIIBIO IIHH.
KoHTpomnepsl BHEIIHUX YCTPOMCTB

ABTOMAaTHY€CKOE BBITIOJTHEHHUE MTPOT PAMMBI
IPOIIECCOPOM

OnepaTuBHas, NOCTOSIHHAS U
JOJITOBpeMeHHas namsaTb. KoHTpouiepbl
BHEIIHUX YCTPOUCTB. [IpsAMoi noctyn k
naMsATH

COBpeMCHHI)Ie KOMIIBIOTCPHBIC
TCXHOJIOI'nn

[TporpammHoOe oOecrieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX CHCTEM U
MOOMJIbHBIX YCTPOHCTB

CucremMHO€E TporpaMMHOE oOecriedeHue.
OnepallMOHHBIE CHCTEMBI




YTunutel. J[paiiBepbl yCTpONCTB.

3 [TapaniensHOE TPOrpaMMUPOBAHKE

10 WHcTamisus v AeMHCTauIAIus
MIPOrPaMMHOTO 00ECIICUCHUS
@aiinoBeie cucTeMsl. [IpuHIMIIBI

1 pa3MelIeHrs 1 IMEHOBaHUS (DaiiioB B
nonroBpeMeHHor namsaTh. [11a6mons! s
ONnucaHus rpymn (aiiaos
3akoHoIaTeILCTBO Poccuiickoit

12 denepanyu B 00J1aCTH TPOrPAMMHOTO
o0ecrieueHus U TaHHbIX
[IpuHIUTIBI TOCTPOCHHUS U alMapaTHbHIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBble TPOTOKOJIBI

14 Cetb UnTepHer

15 Paznenenue IP-cetn Ha mozaceru ¢
MOMOIIIBIO MAaCcOK MoiceTel

16 CereBo€ aIMUHUCTPUPOBAHNE
Bunb! nesrensHocTu B cetu MIHTEpHET.

17 Cepsucsl nTepHera. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmarmonnas 6€30macHOCTb

19 BpenonocHble nporpaMMHoOe obecreueHue
U METO/1bl OOPbOBI C HUM

20 [TpakTuueckas paboTa 1o reme
" AHTUBHUPYCHBIE TPOrpaMMBbI"

21 Opranu3zanys JUYHOTO apXyBa

uHpopmaruu. PesepBHoe KonupoBaHHUe.




ITapospHas 3ammra apxusa

22

[udpoBanue qaHHBIX

23

Anroput™m mudpoBanus RSA.
Creranorpadus

24

[TpakTueckas paboTa 1o Teme
"udposanue nanHbIX"

25

Wndopmanus, 1aHHbIE U 3HAHUS.
WHupopMamoHHbIE TPOIIECCH B TPUPOJIE,
TEXHUKE U OOIIIECTBE

26

HenpepbIBHBIE U TUCKPETHBIC BETUYUHBI U
curHaibl. HeoOX0MMOCTh TUCKPETU3AIUH
UHPOPMAIIUH, IPEAHA3HAYCHHOM 1JIs1
XpaHEHHUs, Iepenadynd 1 00pabOTKU B

U (pPOBBIX cUCTEMAX

27

JIBonuHOe KogupoBaHue. PaBHOMEpHBIE U
HEpaBHOMEPHBIE KOABbI. JlekoarpoBaHue
COOOIIIEHUH, 3aMMCaHHBIX C TTOMOIIIBIO
HEPaBHOMEPHBIX KOJIOB

28

VYcnosue @ano. [octpoenue 01HO3HAYHO
JEKOJMPYEMBIX KOJIOB C TIOMOIIBIO JIepeBa.
I'pad An. A. MapkoBa

29

EnuHuier usmepenns KoiamiecTBa
nHpopmaruu. AndaBuUTHBIN MOIXO K
OLIEHKE KOJIMYecTBa HH(OpMAIIU

30

CucreMbl CUHCIIEHUSI

31

IlepeBon yncesn U3 OJJHONW CUCTEMBI
CUHCJIEHUS B APYT'YIO

32

JIBomuHas, BOCbMEpUYHas U




mecTHaguaTepuIHas CUCTEMBI CUUCIICHUS,
CBA3b MCXKY HUMU

33

I[BOI/I‘—IH&?I, BOCBMECpHUYHAA U
mecTHaaguaTepruIHas CUCTEMBI CUUCIICHUS,
CBsI3b MCXKIY HUMHU

34

JIBonuHas, BOCbMEepUYHas U
LIECTHAIIATEPUYHAS] CUCTEMBI CUUCIICHNUS,
CBSI3b MEXKY HUMH

35

ApudmeTrueckue orneparmy B
MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

36

TponyHast ypaBHOBEIIEHHAs] CHCTEMA
CUMCJICHHUS

37

I[BOI/I‘-IHO-I[CCHTI/I‘-IHEIH CUCTEMA CUUCICHHUA

38

KoaupoBanue TekcToB

39

PactpoBoe kKoaupoBaHue H300paXK CHUH

40

[TpakTueckas paboTa 1o Teme
"Jluckperuzanus rpaguueckoit
uHpopmarun"

41

[{BeToBbie Monenu. BekTopHoe
koznupoBanue. @opmaTtsl pailyios.
TpéxmepHas rpaduka. OpakranbHas
rpaduka

42

KoaupoBanue 3Byka. Onenka
MH(OPMALIMOHHOI0 00bEMA 3BYKOBBIX
JAHHBIX [IPU 33/1aHHBIX YaCTOTE
JUCKPETU3ALMU U Pa3psIHOCTU
KOJIUPOBAHMUS

43

[TpakTHueckas paboTa 1Mo Teme




"Jluckperusanus 38yKoBoil HHpopMaIu'

44

OCHOBBI aNredphl JIOTUKU

45

Jlornyeckue onepanuu. TaOauIIb!
HUCTHUHHOCTHU

46

Jlormueckue BBIpAXXCHUA. Jlornueckue
TOXACCTBA. HOK&B&TGJ’IBCTBO JJOTHYCCKHX
TOXACCTB C IIOMOIIBIO Ta6.HI/III HUCTHUHHOCTH

47

[TpakTHueckas paboTa 1o Teme
«IlocTpoenue n aHanu3 TabIUIL
UCTUHHOCTH B TaOJIMYHOM IIPOLIECCOPEN

48

Jlornueckue OIICpanuu 1 ornepanruu HaJl
MHOXXCCTBaMH

49

Jlornueckue onepanuu U ornepanruu Haxq
MHOXECTBaAMU

50

3aKOHBI anreOphl JJIOTUKH. DKBUBAICHTHBIC
peoOpa3oBaHUs JJOTUYECKUX BBIPAKECHUN

51

Jlornueckue ypaBHEHUS U CUCTEMBI
YpaBHEHUM

52

Jlornueckue pyHKIUU. 3aBUCUMOCTD
KOJINYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIHI OT KOJIMYECTBa apryMEHTOB.
[TonHble cuCTEMBI JTOTMUECKUX (QYHKINN

53

Kanonuueckue GopMbl TIOrHYECKUX
BbIpakeHU. COBEpLIECHHBIE
JU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbI€ (POPMBI, AITOPUTMBI UX
MOCTPOEHUS 10 TabJIUIe UCTUHHOCTH

o4

Jlorudeckue 3JeMeHThI B COCTaBe




KOMITBIOTEPA

55

Tpurrep. Cymmatop. MHOropa3psaHbii
CyMMarop

56

ITocTpoeHue cxem Ha JIOTHYECKUX
3JIEMEHTaX. 3aInCh JIOTMUECKOT0
BBIPAJKEHUS I10 JIOTUYECKOM CXeMe

57

MI/IKPOCXCMI)I N TCXHOJIOTHA UX
IMPpONU3BOACTBA

58

[TpencraBienue HeNbIX YMCeN B MaMSITH
KomIbtoTepa. OrpaHU4YEHHOCTDb JUana3oHa
YyCeJl IPU OrpaHUYEHUH KOJIMYECTBA
paspsinoB. [lepenonHenue pazpsaHon
CEeTKH

59

be33HakoBbIC U 3HAKOBBIC JAHHBIE.
3HaKOBBIN OUT. J[BOMYHBIN
JIOTIOJTHUTEBHBIA KOJT OTPUIIATEIIBHBIX
quUCe

60

[ToGuTOBBIE TOTHYECKUE OTEPALIHH.
Jlornueckuii, apupmeTndeckuii u
LIUKIMYECKUN CABUTH

61

[udpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckmoyvaromiee NJIN»

62

HpeHCTaBHCHI/Ie " XPaHCHUC B MMaMATU
KOMIIbIOTEpPAa BCUICCTBCHHBIX YHUCCIT

63

BrinonHeHnue onepanuii ¢ BEIECTBEHHBIMU
YUCJIaMH, HAKOIIJICHU € OINOOK TTPH
BBIYHCIICHHUAX

64

[TpakTueckas pabota o reme «M3yuenue




mopaspaaAHOro MAaIMHHOIO MPEACTaBJICHUA
OCJIbIX U BEIICCTBCHHBIX YHUCCID)

65 AHanmn3 anropuTMOB 1
Oransl peleHus 3a1a4 Ha KOMIIBIOTEpE.

66 WNHcTpyMeHTanbHbBIE CPEICTBA: 1
TPaHCIATOP, OTJIATIHK, TPO(HUITHPOBIIHK
Cpena nporpammupoBanus. KoMmusius

67 Y UHTEPIpPETaIs POTrPaMM. 1
Bupryansasle MmamuHbl. MTHTErpupoBanHas
cpena pa3paboTKu

68 MeTonbl OTIaIKK TPOT paMM 1

69 Tunsl nepeMeHHBIX B SI3bIKE 1
IPOTPaMMH POBAHUS

70 O06paboTKa IETbIX YHCeN 1

71 O06paboTKa BEIIECTBCHHBIX YHCEIT 1

72 CiydaiiHble ¥ ICEBOCITyYaiiHbIE YK CIIa 1

73 Betsnenus. CioxxHble yclnoBus 1

74 [{ukiiel ¢ ycnoBuem 1
[{nKJIBI 110 IEpEMEHHOM.

75 B3anMo3aMeHs1eMOCTh pa3TuYHbIX BUIOB 1
[IUKIIOB

76 O06paboTKa HATYPATBLHBIX YUCEN C 1
UCIIOJIb30BAaHUEM ITHKJIOB
HaxoxxaeHue BceX MpOCThIX YHCET B

77 3ajaHHOM Auama3one [IpakTuueckas 1 05
pabora o Teme «Pemrenue 3a1a4 METOAOM '
nepedopar

78 WNHBapuaHT nukia 1




79

JlokyMeHTUpOBaHHUE IPOTrPaMM

O06paboTKa JaHHBIX, XPAHSAIIUXCS B

80 .
daiimax

81 Pa3Ouenue 3aga4u Ha MoA3adauu
Hcnonp3oBaHue cTaHIapTHOW OMOIMOTEKH

g2 sI3bIKa MPOrpaMMupoBanus. [loakiroueHne
OuOIMOTEK MOAIPOrpaMM CTOPOHHUX
MPOU3BOAUTENCH

83 [Toamporpammel (iporieaypbl ¥ GyHKINN)

84 [ToamporpamMmsbl (porieAypsl U GYHKITHH)

85 [TpakTueckas paboTa 1o Teme
"PazpaboTka moamporpamMm"
Pexypcus. PekypcuBHBIE 00bEKTBI

86 (dpakTanbl). PexkypcrBHBIE TPOIEAYPHI K
¢bynkiun. Viconp3oBaHue creka s
OpraHU3allK PEKYPCUBHBIX BHI30BOB

87 [TpakTuueckas paboTa 1o Teme
"PexkypcuBHBIE TOATIPOrpaMMBbI"

88 Mo ynbHBIN IPUHIHAI TOCTPOEHUS
porpaMmm

89 YuciieHHbBIE METOIBI

90 [TpakTuueckas paboTa 1o Teme
«YucneHHoe penieHnue ypaBHeHU»

01 Hcnonp30BaHKe qUCKPETU3AIUMU B
BBIYUCIHTEIBHBIX 3a7auax
[TpakTrueckas pabora 1o Teme

92 «[IpubamkEHHOE BBIYUCIICHHUE JITTHH

KPHUBBIX | IJIomaaen Guryp»




93

[TpaxkTuueckas padota no reme «llonck
MakcuMyMa (MUHUMYMa) ()yHKIITHH

94

O6paboTKa CHMBOJILHBIX JaHHBIX.
AnroputMbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJMYECTBA MOSIBJICHUM
CHMBOJIa B CTPOKE

95

AnropuTMbI 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30HeHHe CTPOKU Ha CJI0BA MO
poOeIbHBIM CHMBOJIAM

96

AJroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: TIOUCK MOACTPOKH BHYTPH JaHHOU
CTPOKH; 3aMeHa HalIeHHO MOJICTPOKU Ha

IPYTYIO CTPOKY

97

[TpakTueckas paboTa 1o Teme
"O6paboTKa CTPOK C UCMOJIb30BAaHUEM
(byHKIMI cTaHAApTHONW OMOIMOTEKH S3bIKA
IpOrpaMMHpOBaHUs"

98

FeHepauI/Iﬂ CJIOB B 3aJaHHOM aﬂ(l)aBI/ITe

99

MaccuBbl ¥ 10CI€10BATENIBHOCTH YUCEIL.
[TpakTHueckas paboTa 1o Teme
"3anonHeHue maccupa"

0.5

100

O06001EHHBIE XapaKTEPUCTUKN MacCHUBa

101

JIMHEHHBINA TONCK 3aJaHHOTO 3HAYCHUS B
maccuBe. [Ipaktuueckas paboTa mo reme
"JIMHEWHBIN MTOMCK 3aJJaHHOI0 3HAYEHUS B
Maccuse"

0.5

102

[TpakTrueckas pabota mo treme "Ilouck
MUHHUMAJILHOTO (MaKCUMaJIbHOT'0)




3JIEMEHTA B YU CIIOBOM Maccuse"

CopTupoBKa OJJHOMEPHOI'O MAaCCHBA.
[TpocTbie METOABI COPTUPOBKH.

103 1 0.5
[TpakTnueckas padota o reme "IIpocTsie
METOJIbl COPTUPOBKH MaccuBa"
CoprupoBka cnustHueM. bricTpas

104 COPTHPOBKA MaccHBa (aJITOPHTM 1 05
QuickSort). ITpakTrueckas paboTa 10 TeMe '
"beicTpas copTupoBKa MaccuBa
JIBOMUHBII MOUCK B OTCOPTHPOBAHHOM

105 MaccuBe. [IpakTuueckast paboTa 1mo reme 1 0.5
" IBOMYHBIN MOUCK"

106 JIBymMepHBbIE MacCUBBI (MaTpPULLbI) 1

107 AnropuTMBI 00pabOTKH MaTPHIL 1

108 Pemenue 3aau aHanu3a JaHHBIX 1

109 CpezncTBa TEKCTOBOIO Ipolieccopa 1

110 KomnberoTepHas BEpCcTKa TEKCTa 1
[TpakTiueckas padora o reme "Bépctka

111 JIOKYMEHTOB C MaTEMATHYECKHUMU 1 1
dopmynamu"

112 HNHCTpYyMEHTHI pelieH3upOBaHUs 1

113 [TpakTuueckas paboTa 1o Teme 1 1
"MHOrocTpaHu4YHbIE JOKYMEHTHI"
O6maunbie cepBuchl. KomiekTuBHas

114 paboTta ¢ nokymeHTamu. [Ipaktuueckas 1 05
pabora o reme "KomnekTuBHas padora ¢ '
JIOKyMeHTamMu"

115 Ananus naHHbIX. bonbie qanHbIe 1




116

MammnaHOo€e 00yueHue

117

AHaM3 TaHHBIX C IIOMOIIBIO YJICKTPOHHBIX
TaOIHI]

118

[TpakTrueckas pabota mo reme "AHanus
JIAHHBIX C TOMOILBIO 3JIEKTPOHHBIX
Tabmun"

119

[Toctpoenue rpadukoB GHyHKIHI.
[TpakTuyeckas paboTa 1o Teme
"HarnsmHoe mpencraBlieHue pe3yIbTaToB
CTaTUCTHUYECKON 00pabOTKH TaHHBIX B
BHJIC IMarpaMM CPEICTBAMH PellakTopa
AJIEKTPOHHBIX Ta0HII"

0.5

120

Jlunuu Tpenna. [Ipaktuyeckas pabora no
teme "[lon6Gop nuHUYM TpeHa,
IIPOrHo3upoBaHue"

0.5

121

[Ton6op mapametpa. [IpakTnyeckas padbota
no TeMe "YucneHHoe peleHne ypaBHeHu i
C MOMOIIBIO TToAOOpa mapameTpa"”

0.5

122

OnTuMu3anus Kak HOMCK HAUITy4IIero
pelleHus B 3aJaHHbIX YCIOBUSX.
ITpakTueckas padota 1o reme "Pemienne
3a/1a4 ONTUMM3ALUH C TOMOIIIbIO
AJIEKTPOHHBIX Tabyu"

0.5

123

Pe3epBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

Pe3epBHOE Bpems

127

Pe3zepBHOE Bpems

L e




128 Pe3epBHOE Bpems 1
129 Pe3epBHOE Bpems 1
130 PesepBHOE Bpems 1
131 Pe3epBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 Pe3epBHOE Bpems 1
135 PesepBHOE Bpems 1
136 Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
° ara u¢poBsI
‘:;H Tema ypoka Beero Konrtpoasnbie | IlpakTnueckue iy%mm :6§)al;(())na1“eenbﬂble
padoThI padoThI pecypesI
KomuuectBo nnpopmanuu
ANTOPUTMBI CKATUS JTAHHBIX 1
Anroput™m Xaddmana
[IpakTuueckas pabota no reme "Cxatue
4 JTAHHBIX C MOMOIIBIO AJITOPUTMA 1 1
Xappmana"
5} Anroputm LZW 1
ANTOPUTMBI CKATHUSI JAHHBIX C TOTEPSIMU.
6 [Ipaktnueckas pabota o reme "Cxatue 1 05
TaHHBIX ¢ motepsimMu (anroputmsl JPEG, '
MP3)"
CKopoCTh nepesayu JaHHbIX 1
[ToMexoyCcTOYMBBIE KOJBI 1
9 [IpakTuueckas paboTa 1o reme 1 1
"[TomexoycroituuBbie KOMbI"
Cucrembl. KOMITOHEHTBI CHCTEMBI U KX
10 B3auMojerictBre. CuCTeMHBIN 3P eKT. 1
VYnpapneHue kak HH(GOPMaMOHHBIH
nporecc. O6paTHas CBs3b
11 Mogaenu 1 MoJIeTMpPOBaHKE
12 I'padwr 1
13 Pemenue 3ay1au ¢ moMorisio rpados




14 JepeBbs

15 OCHOBBI TEOpUU UTP
[Ipaktnueckas padota no reme "l[lonck

16 BBIUTPBILIHONW CTPATETUH B UTPE C MTOJIHON
uHpopmarueit"”

17 CpencTBa UCKyCCTBEHHOT'O MHTEJUIEKTa

18 [IpakTueckas pabora no teme "Cpencraa
HCKYCCTBEHHOI'0 MHTEJUIeKTa"
dopmanuzanus DOHITHS aJropuT™Ma.

19 Mammna TrropuHra Kak yHUBepcaabHast
MO BbIuuciienui. Tesnc Yepua—
Teropunra
[IpakTuueckas pabota 1o reme

20 "CocraBiieHre IPOCTON IPOrpaMMBbl JJIs
MamuHbl ThropuHra”

21 Mammna ITocta

22 Hopmasnbnble anropugmel MapkoBa
ANropuTMHYECKH HEpa3peluMBble 3a1auu.

23 3anaua octaHoBa. HeBO3MOXKHOCTD
aBTOMAaTUYECKON OTJIaJKH NPOrpamMm

24 Cn0XHOCTb BBIUNCTICHHUH
[Touck MpOCTHIX YKCEN B 3aJaHHOM

25 JMana3oHe ¢ MOMOIIBIO aJrOpUTMa
«pemrero Dpatochenar

26 [IpakTuueckas padota no reme "l[lonck
MPOCTHIX YUCEII B 3aJaHHOM JIhana3oHe"

97 MHoropa3zpsiHble LieJble Y ciia, 3a1a4u

JUTMHHOW apu(METUKH




28

[IpakTuueckas paboTa 1o reme
"Peanu3aiiis BEIYUCICHUH C
MHOTOpa3psIHbIMH yncaamMu"

29

CrnoBapu (accoluaTUBHBIE MaCCHUBHI,
0TOOpakeHHUs). XAII-TaOIUIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO
CIIOBApS IS 33JaHHOT O TEKCTa

30

[IpakTHueckas pabota 1o reme
"ITocTpoenue anpaBUTHO-4aCTOTHOI'O
clioBapst 411 3alaHHOr O TeKcTa"

31

AHaM3 TEeKCTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenue mmocieaoBaTelIbHOCTEH O
mabJoHy. PerynspHbie BbIpak eHUsI.
YacTOTHBIM aHAIIN3

32

[IpakTueckas pabota o reme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Creku. AHaNMM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brruucnenne apumMeTHueckoro
BBIPa)KEHHSI, 3aITMCAHHOTO B TOCT(hUKCHOU

dhopme

35

[IpakTnueckas pabota 1o Teme
"Beraucienue apupmMeTHIecKoro
BBIpa)KEHUs, 3a[TMCAHHOTO B TOCT(QUKCHON

dhopme"

36

Ouepenu. cnonp3oBanue ouepeau s
BPEMCHHOI'O XpaHCHUA JaHHBIX

37

[Ipaktuyeckas paboTa o Teme




"Ucnonb3zoBanue ouepenu”

38

HepeBbsa. Peann3zainus iepeBa ¢ mOMOIIBIO
CCBUIOYHBIX CTPYKTYD. JIBOMUHBIC
(bunapusbie) nepeBbs. [locTpoenue nepesa
JUTSL 33TAaHHOTO apu (PMETHIECKOTO
BBIPKEHUS

39

[IpakTuyeckas paboTta 1o Teme
"Ucnonbs3oBanue qepeBbEB s
BBIYUCIICHUS apU(PMETHUECKIX
BBIpaXKEHUH"

40

PekypcuBHBIE aITOPUTMBI 00X0/1a JepeBa.
Hcnonp3oBaHue CTeKa U O4epean AJis
o0xoja aepeBa

41

PekypcuBHBIE aJITOPUTMBI 00X0/1a JIepeBa.
Hcrionp30BaHue CTEKa U OYEPEAH IS
o0xofa aepeBa

42

Anroputmsl Ha Tpadax. [Toctpoenue
MHUHHUMAaJIBHOTO OCTOBHOT'O JiepeBa
B3BEIICHHOT O CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada

43

O6xox rpada B rnyouny. O6xox rpada B
HMIAPUHY

44

KonuvecTBo pa3iM4HbIX MyTEH MEXKIY
BEPUIMHAMYU OPUCHTHPOBAHHOTO
AIMKIIMYECKOr o Tpada

45

Asroput™m JlefKCTpBI.

46

[IpakTrueckas paborta 1o reme
"Boruncienue IIMHbl KpaTyalllero myTH




MEX]ly BepluMHamu rpada (aaroputm
HeukcTpsr)"

47

Anroput™ @noitna—Y opania

48

3anayu, pemaeMbie C MOMOIIBIO
JTMHAMUYECKOT0 MPOrpaMMUPOBAHUS:
BBIYHCIICHHE PEKYPCUBHBIX (DYHKITUH

49

[IpakTueckas paboTa 1o reme
"Brruncnenne peKypcuBHbBIX (DYHKIUH C
MIOMOIIIBIO TUHAMHYECKOTO
nporpaMMupoBaHus"

50

3ajayu, pemaeMple ¢ MOMOIIBIO
JMHAMHYECKOr0 POrpaMMHUPOBaHUS:
MOACYET KOIUYECTBA BAPUAHTOB

o1

[IpakTrueckas padora mo teme "[loacuér
KOJIMU€ECTBa BAPUAHTOB C OMOIIbIO
JTUHAMUYECKOT 0 IPOrpaMMUpOBaHus"

52

3&)13‘11/1, peuracMbIC C TIOMOIIBIO
JAUHAMHUYCCKOTO IMTPOrpaMMHUPOBAHUA:
3aJa4y OIITUMH3allUuN

53

[Tonstue o mapaaurmax
nporpammupoBanus. O030p S3bIKOB
IpPOrpaMMHPOBAHUS

54

[Tonsitne 060 00EKTHO-OPUEHTUPOBAHHOM
MPOrpaMMHUPOBAHUH

95

O0bekTh! U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

56

OObEeKTHO-OPHEHTUPOBAHHBIN aHATN3

S7

[Ipaktuyeckas paboTa o Teme




"Hcrmosib30BaHuEe TOTOBEIX KJIACCOB B
nporpamme"

Pa3paboTka mporpamMm Ha OCHOBE

>8 00BEKTHO-OpUEHTHPOBAHHOT O MTOAX0/1a
[IpakTnueckas padota "PazpaboTka

59 IIPOCTOM MPOrPaMMBbl ¢ UCIOJIB30BAHUEM 1
KJj1accoB"”
Wukancynsanus. [Ipaktuueckas pabota no

60 teme "Pa3zpaboTka Kiacca, UCIOJIb3YIOIIEr 0 0.5
MHKAICYJIAIU0"

61 HacnenoBanwue. [Tomumopduzm

62 [IpakTuueckas paboTa mo Teme 1
"Pa3paboTka nepapxuu KjiaccoB"
Cpenpl 6bICTpOii pa3pabOTKH MPOrpamM.

63 [IpoextupoBanue nnTepdeiica
MOJIb30BaTENA

64 [IpoextupoBanue unTepdeiica
M10JIb30BaTEN

65 Hcnonb3oBaHue FTOTOBBIX YIIPaBIsSEMBbIX
3JIEMEHTOB JUIs IOCTPOEHUs MHTepdetica
[IpakTueckas pabota 1o Teme

66 "Pa3paboTka nmporpaMmsl ¢ rpaduyecKuM 1
unrtepdericom"

67 N3yuyenue BTOpOro s3pika
[IPOrpaMMHU POBAHHUS

68 H3ydenue BTOpOro si3bika
MIPOrpaMMHUPOBAHHUS

69 OTarbl KOMIBIOTEPHO-MAaTEMaTHIECKOT O




MOACIIUPOBAHUA

70

JluckpeTusanus npyu MaTeMaTHIeCKOM
MO/ICITMPOBAaHUY HEMPEPHIBHBIX MPOIIECCOB.
MopenupoBaHue TBUXEHUS

71

[IpakTrueckas pabora 1o reme
"MopenupoBaHue ABUKEHUS"

72

MonenmupoBaHue OMOTOTUYECKUX CHCTEM.
[TpakTuyeckas paboTa 1mo Teme
"MopenupoBaHue OMOJOTHYECKHX CUCTEM "

0.5

73

MaremaTtudeckue MOACIIN B DKOHOMHUKECE.
BreraucnurenbHbIe 9KCIICPUMCHTEI C
MOACIAMUA

74

BepositHocTHbIe MOnienu. [TpakTuueckas
pabora o reme "MMuTaIMOHHOE
MO/IEJIMPOBaHUE C MOMOIIBI0 METOAA
MounTe-Kapino"

0.5

75

KOMHBIOTCpHOC MOACIIUPOBAHUC CUCTEM
YHpaBJICHUA

76

O06paboTka pe3yabTaTOB HKCIEPUMEHTA

77

Tabmuunble (pensaunoHHbIe) 0a3bl JAHHBIX

78

ITouck, copTupoBka u GpuUIBTpaLUs
JaHHBIX. 3aMIPOCHI Ha BEIOOPKY JaHHBIX.
3ampockl ¢ napameTpamu. Beraucisembie
TOJIS B 3aIpocax

79

[IpakTuueckas padota no reme "Pabota ¢
roToBoi 6a30i JaHHBIX"

80

Muororabinyubie 0a3bl JaHHBIX. THUIIBI
cBs3eil Mexy Tabnunamu. Baemmmii




kimro4. [leaocTHOCTE 6a3b1 JaHHBIX

[IpakTueckas paboTa mo Teme

81 "Pa3paboTka MHOTOTaOIMYHON Oa3bl
TaHHBIX"

82 3anpockl K MHOT'OTa0JIMYHBIM 0a3am
JTAaHHBIX

83 [IpakTueckas pabota 1o Teme "3anpocsl K
MHOIroTa0JIMYyHOI 0a3ze HaHHbBIX"

84 S3pIk ynpasieHus ganHbIMu SQL
[IpakTuueckas paboTa mo Teme

85 "VrpaBiieHue JaHHBIMU C TIOMOIIBIO SI3bIKA
SQL”

86 Hepensuyonnbie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WNHTepHeT-npunoxenus
[TonsiTHE O cepBEpHON M KIMEHTCKOU

88 qacTsX caita. TeXHOJOrus «KJIMEeHT —
cepBepy, e€ TOCTOMHCTBA M HEAOCTATKH

89 OcHoBsl si3pika HTML

90 [Ipaktrueckas padota o teme "Co3nanue
TEKCTOBOH BEO-CTpaHUIIBI"

91 OcHoBbsI s13p1ka HTML

92 OcHoBsr si3pika HTML
[Ipaktuueckas padota no teme "Coznanue

93 BEO-CTPaHMIIBI, BKIIFOYAIOIICH
MYJIbTUMEIUIHBIE 00BbEKTHI (PUCYHKH,
3BYKOBBIE JJaHHBIE, BUEO0)"

94 OcHOBBI KackaaHbIX Ta0mI cruiei (CSS)




[IpakTuueckas paboTa 1o reme

95 "OcdopmieHre CTpaHHIIbl C TOMOIIBIO 1
KacKaaHbIX TaOmmIr cTriei"”

96 Cuenapuu Ha s3b1ke JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 dopmbl Ha BeO-CTpaHUIIS

99 [Tpaktuueckas padora o reme "ObpaboTka 1
JnaHHBIX (popm”

100 Pa3menienue BeO-caiiToB. Yciayra
XOCTHHTA. 3arpy3ka (aiiyioB Ha calT
Kanpuposanue. Mcnpasienue

101 nepcrnekTuBbl. ['ncrorpamma. Koppekuus
YPOBHEHN, KOPPEKLMS LIBETA.
ObecLBeunBaHUE LIBETHBIX U300paKeHUM
BBoJ1 1300pakeHHH ¢ UCITOIb30BAHHEM

102 Pa3IUYHBIX HTU(PPOBBIX YCTPOICTB. 05
[Tpaktuueckas padora o reme "ObpaboTka '
upoBbIX poTorpaduii”
Peryms. Pabota ¢ obnactsaimu. OuibTphl.

103 [IpakTueckas padota no reme "Petyuib 0.5
uuppoBbIxX hoTorpaduii”
MHorocoiiable n300pakeHusl. TeKCTOBbIC

104 ciou. Macka ciosi. Kananel. CoxpaHeHue
BBIIIEJICHHOM 00J1acTH

105 [IpakTuueckas pabota 1o reme 1
"MHuorocnoliHnble n300paxeHus"

106 [ToaroToBKa MIUTFOCTpPALIHA JIJIs1 BEO-CalTOB. 05

[Ipaktuyeckas paboTa o Teme




" AHUMUPOBaHHbIE U300paxeHus "

BekTopHas rpaduka. Bekropuszanus

107 . 1
pPacTpOBBIX U300paKEHUH

108 [Ipaktuueckas pabota o teme "BekTopHas 1
rpaduka"

109 [TpUHIIHITBI TOCTPOCHHMSI U PEAKTH POBAHHUS 1
TPEXMEPHBIX MOJAEIIEN

110 [IpakTueckas pabota no reme "Co3znanue 1
MIPOCTBIX TPEXMEPHBIX Mozeen"”

111 Cerounble Mojenu. MaTepuabl 1

112 [IpakTnueckas pabota o reme "CeTrouHble 1
mozem"”

113 MogenupoBaHie UCTOYHUKOB OCBEIEHUSI. 1
Kamepsi

114 [IpakTnueckas paboTa 1o reme 1
"Pennepunr"

115 AnnutuBHbIe TexHONOTHH (3D-puHTEPHI) 1

116 [ToHsiTHE O BUPTYAIBHOW PEATbHOCTH U 1
JIOTIOJIHEHHOW peaslbHOCTH

117 Pe3epBHOE Bpems 1

118 PeszepBHOE Bpems 1

119 PesepBHOE Bpems 1

120 PeszepBHOE Bpems 1

121 Pe3epBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PezepBHOE Bpems 1

124 PezepBHOE Bpems 1




125 PesepBHoe Bpems 1
126 PesepBHOE Bpems 1
127 PezepBHOE Bpems 1
128 PesepBHoe Bpems 1
129 Pe3epBHOE Bpems 1
130 PesepBHOE Bpems 1
131 Pe3epBHOE Bpems 1
132 PeszepBHOE Bpems 1
133 PesepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpemst 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 6.5

ITPOTPAMME







IMPOBEPAEMBIE HA EI'D 10 UHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMA

Kon
NpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbl CpPeHero o01ero
oOpa3oBaHus

1.

3namo (nonumamu)

1.1

[TonumaHue OCHOBHBIX TNPHHIHUIIOB YCTPOWCTBA M (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTAl[MOHAPHBIX M MOOMJBbHBIX KOMIIBIOTEPOB; TEHIEHIIMM
pa3BUTUS KOMIIBIOTEPHBIX TEXHOJOTMH; BJIaJ€HHME HaBbIKAMU pPadOTHI ¢
ONEpPALlMOHHBIMU CHUCTEMaMHU M OCHOBHBIMHM BMJIAMU IIPOrPAMMHOIO
obecrieueHuss Uil pemieHuss  y4eOHbIX 3aJady 1O  BBIOpPAaHHOM

cricouajM3annu

1.2

Hamuume mnpeacrtaBneHuit o 0a30BbIX MNpPUHIUIAX OpraHu3alud U

(YHKLIMOHUPOBAHUS KOMIIBIOTEPHBIX CeTel

1.3

IlonnMmaHue OCHOBHBIX MPUHOUIIOB AWCKPCTHU3AIMU pPa3JIMYHbIX BHUA0B

uH(popMauu

1.4

[Tonumanue 0a30BBIX aJIrOPUTMOB OOpPAOOTKM YMCIIOBOH M TEKCTOBOMU
uHpopMaruu (3aMUCh YHCEN B TO3UIMOHHONH CHCTEME CYHUCICHUS,
JEIMMOCTD IEJIbIX YHUCEI; HaX0XKJIEHUE BCEX MPOCTHIX YHCEI B 3aIaHHOM
nuamna3oHe; 00paboTKa MHOTOpa3psSAHBIX — LETbIX YWCeN, aHalu3

CHUMBOJIBHBIX CTPOK U npyrnx), AJITOPUTMOB ITOUCKA U COPTUPOBKU

1.5

3HaHue q)YHKI_II/IOHaJ'IBHbIC BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCACTB

cpemsl pa3pabdoTKu

1.6

BnageHue OCHOBHBIMU CBEACHUSIMH O 0a3ax JaHHbIX, WX CTPYKTYpC,

CpeacTBax CO3AaHUA U pa6OTBI C HUMH

1.7

ITonnMmaHue BO3MOXKHOCTEN U OFpaHI/I‘IeHI/Iﬁ TEXHOJOrui HCKYCCTBCHHOI'O
HHTCJIJICKTa B pPa3/IMYHbIX O6J'IaCT$IX; HaJIn4ue HpeZ[CTaBJ'IeHI/Iﬁ 00
HUCIIOJIb30BaHHUU I/IH(i)OpMaHI/IOHHBIX TEXHOJIOT Ui B Pa3IMYHbIX

npodeccuoHaNbHBIX cdepax

1.8

Brnanenne TteopeTHuecKkuM anmapatoM, MO3BOJISIIOIIUMM OCYUIECTBIATH
IIPEICTABJIIEHUE 3aJaHHOIO HATYpajabHOIO YUCJIA B PA3JIMYHBIX CHCTEMaX
CUMCJICHHSI, BBIOJHATH TNPeoOpa3oBaHUs JIOTUYECKUX BBIPAKCHHIA,
WCIOJIb3Ysl 3aKOHBI ajare0pbl JIOTUKH; ONpeNessTh KpaTyallivii myTh BO
B3BEIIEHHOM rpade © KOJIMYECTBO MyTeH MEXAy BepIIMHAMHU

OPHEHTHPOBAHHOT'O AIIMKINY €CKOro rpada




Ymemo

2.1

YMeHHe WuCIOab30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJEIN  JUIs
aHanM3a 0OBEKTOB U MPOIECCOB: POPMYIUPOBATH 1E€Tb MOJEIHUPOBAHUS,
BBINIOJHATh AHAJM3 PE3YJbTAaTOB, MOJYYEHHBIX B XOIE€ MOZCIUPOBAHMS;
OLIEHUBATh aJIEKBATHOCTb MOJETH MOJCIHPYEMOMY OOBEKTY WIHU

MpOILIECCy; MPEACTABIATh PE3YIbTAaThl MOIECIUPOBAHUS B HATJIATHOM BUJIE

2.2

YMeHne kinaccH(UIIMPOBATH OCHOBHBIE 33/1auyd  aHAIM3a JIaHHBIX
(TIporHO3MpOBaHUE, KJIACCH (KA, KJIACTEPU3AIIHS, aHaJM3
OTKJIOHEHUH); TMOHMUMATh MOCIEAOBATEIHPHOCTh PEHICHHsS 3a/ad aHaIHu3a
JTaHHBIX: COOp MEPBUYHBIX JTAaHHBIX, OYMCTKA M OI[EHKA KaueCTBa JIaHHBIX,
BBIOOpD ® (WIM) TIOCTPOEHHWE MOJENHU, MpPeoOpa3oBaHUE JIaHHBIX,

BHU3yalln3alus JaHHbIX, MHTCPpHIpPETALUA PE3YJIbTATOB

2.3

YMeHue onpeaensite MHPOPMALMOHHBIH 00BEM TEKCTOBBIX, IpapUUECKUX
Y 3BYKOBBIX JaHHBIX IIPU 3a/laHHBIX IapaMeTpax AUCKpPETU3aluU. Y MEHUe
ONpeNeNsTh CPEOHIOI CKOPOCTh IEpeAauyd  JaHHBIX, OLIEHHUBAThH
U3MEHEHUE BPEMEHM Iepelayd IpU H3MEHEHUU HHOOPMALMOHHOIO

00bEMa JaHHBIX U XapaKTEPUCTUK KaHala CBS3H
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YMeHue CTpouTh KOJ, OOCCHEUYMBAIOINNA HAMMEHBIIYI0O BO3MOXHYIO

CPEAHIONO JUIMHY COOOIIEHUs IPU U3BECTHOM 4acTOTE CUMBOJIOB

2.5

YMeHHne HCnonb30BaTh NPH PELIEHUM 3aJad CBOWCTBA IO3UIIMOHHOMN
3alMCH YMCEJl, AJITOPUTMBI MOCTPOCHMUS 3alMCH YHUCIa B IMO3ULIMOHHOMN
CUCTEME CYHUCIICHUSI C 3aJJaHHbIM OCHOBAaHMEM W MOCTPOCHHS YHUCIA MO
CTpOKE, CcoJepKalled 3amuch 3TOr0 4YKCJIA B TMO3UIMOHHOW CHUCTEME
CUMCJIEHUS C  3aJaHHbIM  OCHOBAHMEM; YyMEHHE  BBINOJHITH

apI/I(i)MeTI/I‘IeCKI/Ie ornepanv B MO3UIUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpOUTh JIOTMYECKOE BBIPAXKEHHE B JIU3BIOHKTHUBHOM U
KOHBIOHKTUBHOW  HOpPMaJbHbIX  (QopMax 1O 3aJaHHOM  Tabiuue
UCTUHHOCTH; HCCIENoBaTh  00JacTh MCTUHHOCTH  BBICKa3bIBaHMS,

coacpKaero NEpEMEHHBIC, PCHIATh HECIIOKHBIC JIOTUYCCKUEC YPAaBHCHUA

2.7

YMeHue pemars aNrOpuTMUYECKHE 3a7a4M, CBA3aHHBIE C aHAIU30M
rpaoB (3a7auy IMOCTPOCHMSI ONTHUMAJIBHOIO IYyTH MEXIY BEpIIMHAMU
rpada, onpeneneHus KOJIUYECTBA pa3iMuYHbIX MyTell MeXIy BepIIMHAMU

OPHEHTHPOBAHHOT'O AI[UKINYeCKOro rpada)

2.8

YMeHue ucnonb30BaTh AEPEBbs NIPH AHAIU3E U MOCTPOCHUHU KOJIOB U A
IPEACTaBICHUS apu(PMETUYECKUX BBIPAKEHUN, MpU pELIeHUH 3aaady
IIOMCKAa U COPTUPOBKU; YMEHHME CTPOUTH JE€PEBO HUIPHI MO 3aJaHHOMY
aNropuTMy; pa3pabaTbiBaTh U OOOCHOBBIBATH BBIMTPHILIIHYIO CTPAaTETHIO

UTPbI




2.9

VYmenne AHaJIM3UPOBaATh  AJTOPUTMBI C  HUCIOJB30BAHUCM Ta6J'II/H_[
TPaCCUPOBKH, ONPCACTIATH 0e3 HCIOoJIB30BaHUS KOMIIBIOTEpa PEC3YyJIbTAThI
BBITITIOJIHCHUSA HECJIOXHBIX IIPpOrpaMM, BKIIOYAOIUX HUKIIBI, BETBJICHUA U

noAmnporpaMMel, Ipy 3aJaHHbIX UCXOAHBIX JaHHBIX

2.10

YMeHue ompenensTh CIOKHOCTh H3y4aeMbBIX B Kypce 0a30BBIX
aIropuTMOB (CYMMHPOBAHHE 3JIEMEHTOB MacCHBa, COPTHPOBKA MAacCHBA,
nepeOOpHBIC ANTOPUTMBI, JIBOMYHBIA TOWCK) M TPHBOIUTH TMPUMEPHI

HCCKOJIbKUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJIA PCHICHUSA O}IHOI>'I 3agadyu

2.11

Brnanenne yHuBEpcambHBIM SI3BIKOM IPOrPAaMMHUPOBAHUS  BBICOKOI'O
yposus (ITackans, Python, Java, C++, C#), npencraBieHusIME 0 6a30BbIX
TUTAX JAHHBIX M CTPYKTypax JIaHHBIX; YMEHUE HCIIOJIb30BATh OCHOBHBIE
yIOpaBisIONMe  KOHCTPYKIMH;  yMEHHE  OCYLIECTBJIATH  aHalU3
NPEJIOKEHHON  MPOrpaMMBL:  OMNPENENATh  pPe3ynbTaThl  paboThI
MpPOrpamMMbl IIPU 3aJaHHBIX UCXOJHBIX TaHHBIX; OMPEHENATh, MPH KaKUX
UCXOJHBIX JAHHBIX BO3MOXKHO TMOJYYEHHE YKa3aHHBIX pe3yJIbTaTOB;
BBISBJIATH [JAHHBIE, KOTOpPhIE MOTYT MpPUBECTH K ommOke B pabore
nporpaMmel;  (GOPMYIUPOBaTh  MPEAJIOKEHUS 1O  YIYyYIICHHIO

IIPOrpaMMHOI0 Kofa

2.12

YMeHue pealu3oBbIBATH Ha BBIOpDAHHOM /ISl HM3y4YEHUS  SI3bIKE
mporpaMmmupoBanus Beicokoro ypoBHs (ITackamns, Python, Java, C++, C#)
TUTIOBBIE aNTOPUTMBI 00PaOOTKH YMCEI, YUCIOBBIX MMOCIEI0BATEIILHOCTEH
U MAacCHBOB: TpEACTaBJIEHUE 4YHUCIa B BHUAE Habopa MPOCTHIX
COMHOKUTENCH; HaXOXKICHHE MaKCHMalbHOW (MUHUMAJBbHON) mH(pHI
HATYpaJIbHOTO YHUCJIa, 3a[IUCAHHOIO B CUCTEME CUMCIEHHSI C OCHOBAHUEM,
He mpeBblmaronmM 10; BbeUHcIeHHEe O0O0OMIEHHBIX XapaKTEPUCTHK
AJIIEMEHTOB MacCHBa WJIM YHCJIOBOM IOCJIEN0BATEIbHOCTH (CYMMBI,
MPOM3BENEHUSI  CpPelIHEero  apu(MeTHYecKoro, MHHHUMAJIbHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, yIOBJIETBOPAIOMINX
3aIaHHOMY YCJIOBHIO); COPTHUPOBKY SJIEMEHTOB MacCHBa; YyMEHHUE
WCIOJIb30BaTh B MpOrpaMmax JJaHHBIC PA3JIMYHBIX THUIOB C YYETOM
OTpaHUYCHU HA JMANa30H WX BO3MOXKHBIX 3HAYEHUM, MPUMEHSATH MPH
pEUICHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIHUCKH, CIOBapH, CTEKHU, OYEpENH,
JIEpEBbs); MMPUMEHATh CTAaHJAPTHBIC U COOCTBEHHBIE MOANPOrPaMMBI IS
00pabOTKM YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIB30BATh MPHU
pa3paboTke nmporpaMm OMOIMOTEKH MOAMPOrPAMM; YMEHHE UCII0JIb30BATh

CpeACTBa OTJIAJKU IIPOrPaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

VYmenne M CIIO0JIb30BaTh OJICKTPOHHBIC Ta6J'II/IIII>I JJIL aHaJii3a,

MpeACTaBlIeHUS U OO0pabOTKH JaHHBIX (BKJIOYAas BBIOOpP ONTHUMAaIbHOTO




pelieHusi, nNoa00p JIMHMM TPEHJA, pellieHue 3aJady MPOTHO3UPOBAHMUS);
YMEHHME UCIOJIb30BaTh TaOiuyHble (pesUUOHHBbIE) 0a3bl TaHHBIX U

CIIPaBOYHBIC CUCTEMBI

2.14

YMeHHne OpraHu30BBIBATH JIMYHOE WH(POPMAIMOHHOE MPOCTPAHCTBO C
UCTIONB30BAHUEM  PA3NIMYHBIX  CPENCTB  HU(MPOBBIX  TEXHOJOTHUH;
MOHMMAaHHE BO3MOXXHOCTEH IUMPOBBIX CEPBHCOB T'OCYAApCTBEHHBIX

yciIyr, TUGPOBBIX 00pa30BaTEIHHBIX CEPBUCOB




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
HO UHOOPMATUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

1

udposast rpaMOTHOCTH

1.1

OCHOBHBIE TEHJIEHIIUU Pa3BUTHS KOMIBIOTEPHBIX TexHoiorui. [lapannensusie
BbIUMCIIEHUA. MHOronporeccopuble cucreMsl. Pacpenenénnbie

BbIYUCIUTCIIBHBIC CUCTEMBI U 06pa60TKa 0O0JIBIINX JaHHBIX

1.2

[IpuHUMIOBI TTOCTPOEHUS W allapaTHble KOMIOHEHTHl KOMITBIOTEPHBIX CETEH.
CereBbie mnpotokonbsl. Cerb WuTepHer. Anpecamus B cetu HHTepHeT.
[Tporokomnsl creka TCP/IP. Cucrema nomenubix uMEH. Pa3nenenue IP-cetn Ha

IIOJICETH C IIOMOIIBI0 MAaCOK IMOACETEH

1.3

daiinoBas cucrema. [louck B ¢aiinoBoit cucreme. [IpuHIMIBI pa3MelIeHUs U
UMeHOBaHUs (ailioB B nonroBpeMeHHON mnamstu. [llabmoHbl nis onucaHus

rpynn (daiaoB

1.4

CKOpOCTb nepeaadun JaHHBIX. 3aBHCHMOCTH BpEMCHHA nepcaadyun oT

UH(GOPMAITMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHaa CBS3H

1.5

udpoBanne nanHbix. CuMMeTpuuHble 1 HecuMMmerpuuHble mudpsl. Hlndpsr
npoctoii 3amenbl. lugp Lesaps. udpp Buxenepa. Anroput™ mudpoBaHus
RSA

1.6

Konpl, mo3Bossitomuye o0HapyKUBaTh U UCIPABISATh OUIMOKH, BO3HUKAIOIINE TIPU
nepenaue AaHHbIX. Paccrostune Xsmmunra. KoaupoBanue ¢ moBTopeHHEM OUTOB.

Konrsr XoMMmuHra

Teopernueckre OCHOBBI HH(POPMATUKU

2.1

JlBonunoe  KoaupoBaHue. PaBHOMepHbIE U HEpaBHOMEpHbIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCaHHBIX C ITOMOIIbBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. ITocTpoeHne OJHO3HAYHO AEKOAMPYEMBIX KOAOB C IIOMOIIBIO

JepeBa

2.2

Teopernyeckue NOAXOABI K OLIGHKE KOJIWYECTBa HH(poOpMauu. EauHUIEI
U3MepeHus KoiudectBa HHGopManuu. An(aBUTHBII MOAXOA K OLEHKE
KONMYecTBa HMHPOpManMHU. 3aKOH aJAUTUBHOCTH wuHpopMmaruu. Dopmyna

Xaprmu. Undopmanus u BepostHocTs. @opmyiia [llennona

2.3

Cucrembl cuuciacHus. Pa3BEépHyTas 3amuMch IEIBIX M JAPOOHBIX 4YHCET B
MMO3UIIMOHHON cucteMe cumnciaeHus. CBONMCTBAa MO3UIIMOHHOM 3alHiCHA YHCIHA:
KOJIMYECTBO IU(P B 3aIMCH, TPU3HAK JSITMMOCTH YHCJIAa HA OCHOBAHUE CHCTEMBI
CUHMCJIEHUS. AJTOPUTM MEpPEeBOa 1EJIOro Yucia u3 P-M4HOM CHCTEMBbI CUYMCIICHUS

B JICCATUYHYIO. AJNTOPUTM IMepeBOa KOHEYHON P-muHO IpoOH B JECATHYHYIO.




ANTOPUTM TIepeBO/a IIEJIOr0 YMCIa U3 JECATUYHOW CHCTEMBI CUHCICHUs B P-
nyHyro. llepeBom KoHe4HOW necsaTHUYHOM apodbu B P-munyro. JlBomyHas,
BOCHbMEPHYHAS U IIECTHAIATCPUIHAS CHCTEMBbl CUUCIICHUS, CBSI3b MEXKIY HUMH.

ApudmeTnueckue orneparuu B MO3ULUOHHBIX CUCTEMAX CUUCIECHUS
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TpOI/I‘lHa}I YpPaBHOBCHICHHAsA CUCTEMA CHHUCIICHUA. I[BOI/I‘-IHO-I[GCSITI/I"IHB.SI CHUCTEMA

CUUCIICHUA
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Komuposanue tekctoB. Konuposka ASCII. OgrobGaiitabie konupoBku. CTangapt
UNICODE. Komuposka UTF-8. Ompenenenune wuH(GOPMALIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIECHUI

2.6

KonupoBanue nzobpaxenuii. Onenka nHGOpMalMOHHOTO 00bEMa rpaduuecKux
JAHHBIX NIPU 3aJJaHHBIX pa3pelleHUH U INyOuHe KoaupoBaHus LiBeTa. [[BeToBbIE
monenu. KoagupoBanue 3Byka. OueHka HMH(OpMalMOHHOrO 00bEMa 3BYKOBBIX

JAaHHBIX IMPU 3aJaHHBIX 4aCTOTC JUCKPETU3AINU U PASPAAHOCTU KOAUPOBAHUA

2.7

Anre6pa soruku. IloHsThe BbICKa3biBaHMA. BbickaszbiBaTenbHble (HOPMBI
(npenukaTsl). KBaHTOpBI CylIeCTBOBaHMS U BCEOOLIHOCTH.

Jlornueckue omnepauuu. Tabmuipl HCTUHHOCTH. Jlornueckue BbIpaXEHHUS.
Jlornueckue ToxaecTna. JlIoruueckue onepanuyu 1 onepalnuy HajJ MHOKECTBAMU.
3akoHbl anredOpbl JIOTMKU. OKBHUBAJIEHTHBIE MPEOOpa3oBaHUS JIOTUYECKHUX
BbIpaKeHUN. JIornyeckne ypaBHEHUS! U CUCTEMBbl YPaBHEHU.

Jlornueckue ¢yHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHUX
(GYHKIMN OT KOJMYECTBa apryMEHTOB.

Kanonnueckre ¢popMbl TOTHYECKUX BbIPaXKEHHH

2.8

COBepHIeHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC  HOPMAJIbHBIC (I)OpM bI,

AJITOPUTMBI UX ITOCTPOCHUA I10 Ta6m/me HNCTHUHHOCTH

2.9

Jloruyeckue DdJeMEHTHI B COCTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropa3zpsaaabiii cymmarop. [locTpoeHne cxeM Ha JIOTM4eCKUX 3JIEMEHTax Io
3aIaHHOMY JIOTMYE€CKOMY BBIPKEHHMIO. 3alKCh JIOTUYECKOT'O0 BBIPAXKEHHS II0

JIOTUYECKOU CXEME

2.10

Mopenu u monenupoBanue. llenu mopenupoBaHus. AJEKBATHOCTb MOJEIHU
MOJENUPYyEMOMY 00BbEKTY Hiu nporeccy. dopmanuzanus DpUKIaJHbIX 3a1a4.
[IpeacraBnenne pe3ynbTaToOB MOJAEIUPOBAHUS B BUAC, YAOOHOM JIJIsi BOCIIPUATHUS

yenoBekoM. ['paduueckoe mpencraBieHne JaHHBIX (CXeMbl, TaOIUIIbl, Tpadukn).
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[IpeacraBnenure 1enbIXx YHMCEN B MNaMiITH KomibioTepa. OrpaHM4eHHOCTb
yana3oHa 4Yucel NpU OrpaHUYEHHM KoludyecTBa paspsoB. Ilepenonnenue
paspsiaHOi ceTku. be33HakoBbIe U 3HAKOBHIE JaHHBIC. 3HAKOBBINA OUT. [|BOMYHBII
JIOTIOJIHUTENIBHBIN KOJI OTPUIATEIbHBIX YHUCET.

[To6uTtoBble noruueckue onepauuu. Jloruueckuil, apupMeTHUECKU WU

nuknmdeckud  cauru. llludpoBanme ¢ mNoOMOIIBI0 MOOHUTOBOM  Olepaluu




«uckioyaromee Iy

2.12

[IpencraBieHue BEIIECTBEHHBIX YHCEI B MaMSATH KOMIIbIOTEpa. 3HAvallas 4actb
U TOpsaoK uucna. Juama3oH 3HA4YEHUN BEIISCTBEHHBIX uucen. I[IpoGiembl
XpaHEHUs BEIECTBEHHBIX 4YHCEJ, CBS3aHHbIE C OrPaHUYCHHEM KOJMYECTBA
pazpsioB. BuimonHeHWe orepaiuii ¢ BEIIECTBEHHBIMM YUCIaMU, HAKOIJICHUE

oo oK IIPU BBIYUCIICHHUAX

2.13

I'padbr. OcHoBHBIe TIOHATHA. Buasl rpadoB. Ommcanue rpadoB ¢ MOMOIIBIO
MaTpUI] CMEKHOCTH, BECOBBIX MATpHIl, CIHCKOB CMEXKHOCTU. PemeHue
QNTOPUTMHYECKUX 3a/ad, CBS3aHHBIX C aHamm3oM rpadoB (IIOCTpOCHUE
ONTUMANBPHOTO TYTH MEXAy BepIIMHAMU Tpacda, OmpenesieHne KOIHYeCTBa

pa3IUYHBIX IIyTed MEXIYy BEPIIMHAMU OPHUEHTHPOBAHHOIO AUUKIAYECKOrO

rpada)

2.14

HepeBbsi. bunaproe pgepeBo. /[lepeBbs mnomcka. Crmocobsl o0xoma jgepesa.
[IpencraBnenne apuMeTnyecKX BBIPAKEHUM B BUIE JepeBa. lcnonbp3oBanne

rpaoB U JIepeBbEB IPU ONMKMCAHUN O0BEKTOB U MPOLIECCOB OKPYKAIOILIEr0 MUpa

2.15

JlMCKpeTHbIe UTPBI IBYX UTPOKOB C MoJHON HH(popmarnuel. [ToctpoeHue nepesa
nepebopa BapUaHTOB, ONMCAHUE CTpaTeTMH Wrpsl B TabauuHOM (opme.

BrirpsiniHblie ¥ NPOUTPBILIHBIE TO3ULUU. BEIMIpBIIIHbIE CTPaTErun

2.16

CpenctBa  HMCKYCCTBEHHOTO — WHTENJIeKTa.  MneHTudukanus U TOUCK
n300paXkeHnid, pacrno3HaBanue Jull. Mcnonb3oBaHHE METOI0B MCKYCCTBEHHOIO
UHTEIUIEKTa B 00yJaroImuX cUcTeMax. VM cmonp30BaHUE METOJOB MCKYCCTBEHHOTO

UHTEIUIeKTa B poOoToTexHuke. IHTepHeT Bemneil. HelipoHHble ceTn

ANTOpPUTMBI U IPOT PAMMHUPOBAHHE

3.1

d)opManmauHﬂ IMOHATHA aJI'OpUTMaA. MammHa TBIOpI/IHFa KaK YHHUBCpPCaJIbHaA

MOACIIb BBIUMCJICHU N

3.2

Onenka ciaoxHOCTH BblUMCIeHUH. Bpems paboTtbl m 00bEM UCHOIB3YyEMOM
namsTH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOOHBIX JaHHBIX. OlneHka
ACHUMIITOTHYECKOW CIIO)KHOCTU aJrOPUTMOB. AJTOPUTMBI OJIMHOMHUAIIBHOM
cnoxkHocTH. IlepeOopHble anropuTMbl. IIpuMepsl pa3IMUYHBIX AJITOPUTMOB

PEUICHUA OJIHOM 3aJlauy, KOTOPbIC UMCIOT PA3JIMYHYIO CIIO)KHOCTDH

3.3

OmnpeneneHne BO3MOXKHBIX pPE3yJbTaTOB pabOThl MPOCTEHIINX aJrOPUTMOB
YIpaBJICHUST UCIOJIHUTEISIMU M BBIUHCIMTEIbHBIX aiaroputMmoB. OmnpenencHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET 1aTh TpeOyeMblid pe3yiabTaT

3.4

AnroputMbel 00paOOTKM HATypasibHBIX YHCEJ, 3alMUCAHHBIX B IO3ULUOHHBIX
CHUCTeMax CUMCIEHHS: pa30MeHHe 3alluCH 4YHuClIa Ha OTHejibHbIe LUQpHI,
HaXOXJEHHE CyMMBbl M Tpou3BeneHUs IUdp, HaXOXKIEHHE MaKCHMaJlbHOU

(MuHUMANBEHOW) TTU(PHI.




[IpencraBnenue uyucia B BUAE HabOpa MPOCTHIX COMHOXHTENEH. AJNropurM
OBICTPOro BO3BEACHUS B cTeneHb. [IoMCK MPOCThIX YUCEIN B 33JaHHOM J1MaIa3oHe

C TIOMOILBIO AJTOPHTMA «PEeIIeTo DpaTocheHar

3.5

MHoropa3psaHbIe 1IeJbIe Yhcia, 3a1a4M JJIMHHOW apu(dMETHKH

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl gaHHBIX:
LIEJIOUNCIICHHBIE, BEIIECTBEHHBIE, CUMBOJIbHBIE, JIOTHUYECKHE. BerBiieHus.
Cnoxuble ycnoBus. L{ukisl ¢ ycnoBueM. L{ukiibl mo nepemMeHHoi.

O0paboTka NaHHBIX, XpaHAIMXCS B Qaiinax. TekcToBble U JBOWYHBIE (Dailibl.
daiinoBble nepeMeHHbIe ((ailnoBele ykasartenu). Utenue u3 ¢aiina. 3amuce B
Gaiin.

Paz6uenue 3anaun Ha noxzagadu. [loanporpammsl (IIporeypsl U GYHKIUN).

Hcnonn3oBanue CTaHZ[apTHOﬁ OMOJIMOTEKH SI3BIKA IMporpaMMHUupOBaHHA

3.7

Pexypcust. PexkypcuBnble npouenypsl u ¢yHkuuu. Mcnons3oBanue creka s

Opranu3alu pCKYpCUBHLIX BbI3OBOB

3.8

Yucnennsle Metoabl. TouHoe M npuOMKEHHOE pelleHus 3anadyd. YucieHHoe
pellieHne ypaBHEHHUH C IMOMOIIbI0 noadopa mapamerpa. UucieHHbIE METOJbI
pelieHuss ypaBHEHUM: MeToj 1mepebopa, METOJ IOJOBUHHOIO JI€JIEHUS.
[Ipubnux€HHOE BBIYMCIIEHUE JJIMH KPUBBIX. Bbruncinenue miomaneil puryp c
IIOMOIIIbIO YHCICHHBIX METOAOB (METOJ NPSMOYTIOJbHUKOB, METOJ Tpareuui).
[Touck wmakcumyma (MUHUMYMa) (QYHKIMM OJHOM TEPEMEHHOW METOJ0M

ITOJIOBUHHOI'O OCJICHUA

3.9

O6paboTka  CHUMBOJIBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIIMM  SI3bIKA
POrpaMMHPOBAHUS I 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOpUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: TOJCYET KOJIMYECTBA MOSBJIEHWN CHUMBOJA B CTPOKE,
pa3bueHne CTPOKH Ha CJOBa IO MPOOEIbHBIM CHMBOJAM, MOHCK IOJCTPOKU
BHYTPH JIaHHOM CTPOKH, 3aM€Ha HAWJICHHOW MOACTPOKM Ha JIPYT'YIO CTPOKY.
['enepanus Bcex CIOB B HEKOTOpOM aidaBuTe, YAOBIECTBOPAIOMINX 3aJaHHBIM

orpanunueHusiM. [IpeoOpa3zoBanre 4ucia B CHMBOJIBHYIO CTPOKY U OOPaTHO

3.10

MaccuBbl W IOCIIEAOBAaTENbHOCTH  4Hcel. BplunciaeHne  00O0OIIEHHBIX
XapaKTepUCTUK 3JEMEHTOB MAacCHBa WJIM YHCIOBOH I10CIIEA0BATEILHOCTH
(cyMMBI, NOpPOU3BEACHHUS, CpEIHEro apupMETUYECKOro, MHUHUMAIBHOIO U
MaKCHUMaJbHOTO 3JEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJIOBJIETBOPSIOLUINX
3aJlaHHOMY YyCJ0BUIO). JIMHEHHBI MOMCK 3aJaHHOIO 3HAYEHUS B MaCCHUBE.
AnroputMel paboThl C 3JIEMEHTAMHM MAacCHBa C OJHOKPAaTHBIM ITPOCMOTPOM
maccuBa. CopTupoBKa OfHOMEpHOro maccupa. IIpocTeie METOABl COPTHPOBKU
(Meton my3bIpbKa, MeTOJ BbIOOpa, copTHpoBKa BcraBkamu). CopTHpoBKa
cnusiHeM. beictpass coptupoBka MaccuBa (amroput™m QuickSort). J[BowdHBIi

MIOUCK B OTCOPTUPOBAHHOM MacCCHBE




3.11

JIBymMepHbIE MaccuBbl (MaTpHIlbl). AJNTOpUTMBI  00PabOTKH  JIBYMEPHBIX
MAacCUBOB: 3allOJHCHHE JBYMEPHOIO YMCIOBOIO MAacCHBa [0 3aJaHHBIM
IpaBUJIaM, IOUCK JIEMEHTa B JIBYMEPHOM MAacCHUBE, BBIYMCIEHHE MaKCUMyMa
(MMHMMYMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MAacCHUBa, IEPECTAaHOBKA CTPOK U

CTOJIOLIOB IBYMEPHOI'0 MaccuBa

3.12

CnoBapu  (acconmuaTHBHBIE  MAacCHUBBI,  OTOOpaKeHHUs).  XOUI-TAOJHIIBL.

HOCTpOCHI/Ie aﬂ(l)aBI/ITHO-‘IaCTOTHOFO CJIOBapA IJid 3aJaHHOI'0 TEKCTa

3.13

Crexkn. AHaIM3 TNPaBHIBHOCTH CKOOOYHOTO BBIpaXKEHHUs. Bwraucnenue
apu(METHIECKOT 0 BBIPaXKEHHS, 3aIIMCAHHOTO B TIOCT(UKCHOM (opMme.

Ouepenu. Mcnonp3oBaHue odepeau sl BpEMEHHOIO XpaHEHUS JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHUHUMAaIbHOIO OCTOBHOIO JepeBa
B3BEILIEHHOI'O CBA3HOI'O HEOPUEHTHUPOBAHHOro rpada. KommuecTBo pazmmyHbIX
yTel MEeXy BEpIIMHAMU OpUEHTHPOBAHHOI0O allUKINYECKOro rpada. AIroputm

JeikeTpsl

3.15

HepeBbsi. Peanmuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOMuHBIE
(Ounapuble) nepeBbs. IlocTpoeHne aepeBa Il 3aaHHOIO apu(MeTHUECKOro
BbIpakeHus. PekypcruBHbIE anropuTMbl 00xo1a aepesa. Mcnonb3oBaHue cTeka u

ouepenu 11t 00xoa aepesa

3.16

JluHaMuueckoe mporpaMMUpOBaHUE KaK METOJ PEILIEeHUs 3a7ad C COXpaHEHUEM
MPOMEXYTOUYHBIX PE3YJIbTATOB. 3a/lauu, periaeMble ¢ MOMOIIbI0 JUHAMUYECKOTO
POrPaMMHPOBAHUS: BBIYUCIICHUE PEKYPCUBHBIX (QYHKIUH, TOACIYET KOJINIECTBA

BAapUaHTOB, 3a/la4i OIITUMHU3AlIU

3.17

[lonsiTne 00 OOBEKTHO-OPUEHTHPOBAHHOM TpOrpaMMHpoBaHUd. OOBEKTH U
kiaccel. CBolicTBa M MeTOABl 00bEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHAINU3.
Pa3pabotka mnporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO MOAXOJA.

WNukancynsnus, HacneaoBaHue, MOIUMoppusm

HNubopmaimoHHbIe TEXHOIOTHH

4.1

Anamu3 naHHbIX. OCHOBHBIE 33aJaud aHalWM3a JaHHBIX: MPOrHO3UPOBAHUE,
KJaccuuKanus, KiacTepuszanus, aHanu3 oTkiIoHeHu#. [lociemoBaTtenbHOCTD
pelleHus 3a1a4 aHaln3a JaHHbIX: cOOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KayecTBa MJAaHHBIX, BBHIOOP W (WJIM) MOCTPOEHHE MOJENH, NpeoOpa3oBaHUE
JTaHHBIX, BU3yaJM3allus JaHHBIX, UHTEPIpETalus pe3ynbTaToB. IIporpaMMHbIe
cpenctBa U HWHTepHET-cepBUCH st 00pabOTKM W TPEACTaBICHUS TAHHBIX.

bonbsmme nanueie. MammnaHoe 00y4ueHne

4.2

AHanM3 JaHHBIX C IOMOIIBIO 3JICKTPOHHBIX TaOJMIl. BBIYHCICHHE CYyMMBI,
CpemHero  apu(pMETHYECKOro, HauOOoJbIIero (HaWMMEHBINEro)  3HAYCHUS

nuana3oHa. Bpruncnenue Kodp@uIMEHTa KOppeNsSlUd JABYX pSJI0B JTaHHBIX.




[Toctpoenue cronbuaThiX, JUHEHYAThIX M KpPYroBbix auarpamm. I[loctpoenue
rpadukoB ¢pyukuuil. [lonbop nmuHUM TpeHaa, peleHne 3aa4 IpOrHo3UupOBaHUs.

Pemenne 3aaa4 ONITUMU3AlMU C TOMOIIBIO 3JICKTPOHHBIX Ta6J'H/IIl

4.3

Juckperuzauuss 0Opu  MaTEeMaTHYECKOM  MOJCIMPOBAHMM  HENPEPBIBHBIX
nporeccoB. MonenupoBanue JBIXKeHHs. MogenupoBaHue OHOJIOTHYECKUX
cucteM. MaTemaTuyeckue MOJEIM B OKOHOMHKE. BplunciauTenbHbIE
9KCIIEPUMEHTHl ¢ MofaensiMu. OO0paboTka pe3ynbTaTOB HKCHEpUMeEHTa. MeTon
HauMEHbIINX KBajapaToB. OIlEHKa YHCIOBBIX IapaMETPOB MOAEIUPYEMBIX
00BEKTOB WM IpolieccoB. BoccTaHOBIEHME 3aBUCHUMOCTEM IO pe3yJbTaTaM

OKCIICPUMCHTA

4.4

BepositHOCTHBIE MO M. Meronbl Momnte-Kapio. NmuTanuonnoe

MozenupoBanue. CHCTEMbBI MACCOBOTO 00 CITYKUBAHUS

45

Tabmuunble (pensuoHHbIe) 0a3bl JaHHBIX. Tabmuia — npeacTaBieHUEe CBEACHHUI
00 omHOTHUNMHBIX 0oOBekTax. Iloime, 3amuch. Kirou tadaunel. Pabora ¢ rorosoi
0a3oli naHHbIX. 3anoiaHeHue 0a3bl JaHHBIX. [louck, copTupoBka U (uIbTpaLus
JAHHBIX. 3ampockl Ha BBIOOPKY JI@HHBIX. 3ampochl C TapaMeTpaMH.
Brraucisiembie 1oJis B 3arpocax.

MHuoroTtabyiimuHbie 0a3bl JTaHHBIX. THIBI CBA3CH Mexay TabiuiamMu. BHemHui

kiro4. [{enoctHOCTh 6a3b1 JaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6

TekctoBblii mponeccop. CpenacrBa MOHWCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTBI. CHOCKH, OTJIaBICHHUE.
[IpaBuna UUTHPOBAHMS HCTOYHUKOB M odopmieHus Oubmrorpaduyeckux

CCBIJIOK




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

¢ MHdopmaTturKa (B 2 yacTtax); 10 knacc. yrnybneHHoe obydyerne Nonakos K.H0., EpemuH E.A. ObwecTBo
C OrpaHMYEeHHOM OTBETCTBEHHOCTLIO «BMHOM. STabopaTopusa 3HaHWII»; AKLMOHEpHOe 06LwecTBo
«MN3paTtenbcTBO «lpocBeweHmne»

e MHpopmaTuKa (B 2 yactax); 11 knacc. yrnybneHHoe obyyeHne Nonsikos K.1H0., EpemuH E.A. O6buiectso
C OrpaHMYEHHOM OTBETCTBEHHOCTbIO «BMHOM. JTabopaTopua 3HaHW»; AKLMOHEpPHOe 06LLLEeCTBO

«M3paTtenbcTBo «lpocBeLleHmne»

METOJUYECKHUE MATEPHAJIBI JIUVIAA YYUTEJIA

* IHpopmaTurKa (B 2 yacTax); 10 knacc. yrnybneHHoe obyyeHue Monsakos K.10., EpemunH E.A. ObwecTtsBo
C OrpaHMYeHHoOM oTBETCTBEHHOCTbIO « BMHOM. JTabopaTopusa 3HaHWUM»; AKUMOHEepHOoe 06LecTBo
«MN3paTtenbcTBO «lpocseweHmne»

¢ MHdopmaTurKa (B 2 yacTax); 11 knacc. yrnybneHHoe obydyerune Nonsakos K.HO., Epemut E.A. ObwecTBo
C orpaHMYeHHOM oTBETCTBEHHOCTLIO «BMHOM. /lTabopaTopura 3HaHUI»; AKLMOHEpPHOE 06 LLEecTBO

«MN3paTtenbcTBo «lpocseweHmne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://windows.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru
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