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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma no unpopmaTtuke (yriayOiaEHHBIM YpOBEHb) HA YPOBHE CPEIHETO
oOmrero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOEHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MpOrpaMMbl  CpeAHEro  OOLIero
oOpazoBanus, npeacrabieHHbx B @I'OC COO, a takxe denepanbHOl padoueit
pOTpaMMBbl BOCITUTAHHSI.

[Iporpamma 1o wuHpoOpmaTuke Ma€T MpEACTaBIEHUE O UENsIX, OOuIeH
CTpaTrernd OOy4YeHHs,, BOCIHMTAaHUS M Pa3BUTUS OOydaIOLIUXCS CpPEICTBAMHU
yuebHoro mpeamera «Mupopmatrnka» Ha yriayOiaEHHOM YpOBHE, YCTaHAaBIMBAET
o0s13aTeNbHOE peIMETHOE coJiep>KaHue, npeaycMaTpUBaeT ero
CTPYKTYPUPOBAaHHE IO pa3jiesiaM M TeMaM Kypca, ONpeAeNseT pacupeielIeHue ero
1o kiaccam (rogam u3ydeHus), 1a€T IPUMEPHOE pacTpeeieHre y4eOHbIX YacOoB
IO TEMaTHYeCKUM pa3feliaM Kypca W PEKOMEHIYyeMylo (IIPUMEPHYIO)
MOCJIEIOBATEIBHOCTh ~ MX  M3Y4eHHS C  Y4€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
0COOEHHOCTEN 00yJaroIuXCsl.

[IporpamMma o nHGOpPMATHKE OMpeeNsieT KOMMYECTBEHHbIC U KaueCTBEHHBIC
XapaKTepUCTUKU YyIeOHOTO MaTepuala JIJsl KaXI0ro roja u3yueHus, B TOM YHCIie
JUI COAEP KATEIbHOrO0 HAMOJIHEHMsI Pa3HOro BHJA KOHTPOJS (IIPOMEKYTOUHOM
aTTecTalluu 00 yJarOIINXCA, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
roCy/1IapCTBEHHOW UTOroBoM arrectanun). [Iporpamma no uHpopmatuke siBisieTCs
OCHOBOWM /11 COCTABJICHWS AaBTOPCKUX Yy4YEOHBIX TpOrpaMM U YYEOHHUKOB,
HOYPOYHOI'O TUIAHUPOBAHUS Kypca YUUTEIEM.

HNudpopmartuka B cpenHeM o0I1ieM 00pa30oBaHUU OTPAXKAET:

CYyIIHOCTh HMH(DOPMATHKM KaK HAyYHOW JUCUUIUIMHBI, HW3y4Yaromien
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOYKHOCTH aBTOMATU3AIMKU HH(DOPMAIIMOHHBIX
IPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE =~ O0JaCTH  TNpPHUMEHEHUS  WH(POPMATUKH, TMPEKIE  BCEro
MH(POPMAIIMOHHBIE TEXHOJIOTHH, YIPABIEHUE U COIUABbHYIO Cdepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HHQOpMATUKM U HMHPOPMAIUOHHOM
JeSITeIbHOCTH.

Kypc uHpopmatuku ajis ypoBHsS CpEeIHEro oOIIero oOpa3oBaHUs SABIISAETCS
3aBEepIIAIOIIMM JTallOM HEMpPEpPhIBHOW TMOATOTOBKH OOydYaroImuXcs B 00JacTH
UHGOPMATUKUA U UHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, OMUpaeTcs
Ha cojep)kaHue Kypca MHGOPMATUKH YPOBHS OCHOBHOI'O 0OIIEero oopa3oBaHUsS U
ONBIT  TIOCTOSIHHOT'O  MPUMEHEHUs  WH(OPMAIMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTUH, HAA€T TEOPETUYECKOE OCMBICICHHE, MUHTEPHpPETalio U 00001IeHne
3TOrO OIbITA.



PesynbpraThl  yrmyOiaEHHOrO  ypoOBHS  M3Y4YeHHMs] y4eOHOro mpeaMera
«apopmatuka» OpHUEHTHPOBAHBI HA TMOJYYECHHUE KOMIETEHTHOCTEH  JUIs
nocienymmel npodecCuoOHANIbHOM NIEATEIbHOCTH KakK B paMKaxX JIaHHOM
OpeIMETHOM 00JaCTH, TaK U B CMEXHBIX C HEil 00macTsaX. OHU BKIIOYAIOT B CEOSI:

OBJIQJICHUE KJIIOUEBBIMU TOHSITHUSIMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl TMpeAMeTHash 00JIacTh, pacrno3HaBaHHWE COOTBETCTBYIOIIUX HM
NIPU3HAKOB M B3aUMOCBSI3€H, CIIOCOOHOCTH JEMOHCTPUPOBATH PA3TUUHBIE TTOIXOJIbI
K U3YUYEHUIO ABJICHU, XapaKTEPHBIX JJI1 U3y4aeMoU MpeaMeTHON 00nacTy;

YyMEHHE pellaTh THUIOBBbIE TMPAKTUYECKHE UM TEOPETHYECKHE 3ajauH,
XapakTepHblE JJIsI MCHOJIb30BaHUS METOAOB M HWHCTPYMEHTapus JaHHOU
peaMeTHON 00J1acTH;

HaJIM4ue TPEACTaBICHUNA O JaHHOW MpeAMETHOM 00JIaCTH KakK I€I0CTHOM
TEOpUU (COBOKYIMHOCTH TEOpPHUM), OCHOBHBIX CBSA3SX CO CMEXKHBIMH O0JACTIMU
3HaHUM.

B pamkax yrnyOn€HHOrO ypOoBHSI M3ydeHUs WH(DOpPMATHKHA 00ECTIeUYnBACTCS
LeJIeHANpaBJIeHHAs MOArOTOBKA OOy4YaroIIMXCA K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusXx  NpOPECcCHOHATBHOIO  O0pa3oBaHUs MO  CHEHHUAIBHOCTSM,
HEMOCPEJCTBEHHO CBA3aHHBIM C IUGPOBBIMH TEXHOJOTHUSMH, TAaKUM Kak
nporpaMMHasi MHXKeHepusi, MH(OpMalMoOHHasT 0e30MacHOCTh, MH(OPMALMOHHbIE
CUCTEMbl M TEXHOJIOTUH, MOOWJIbHBIE CHCTEMbl U CETH, OOJbIINUE JaHHBIE U
MalIMHHOE O0O0y4YeHHE, MPOMBIIUICHHBIA WHTEPHET Belled, HCKYCCTBEHHBIN
UHTEJUICKT, TEXHOJOTUH OeCIpPOBOJHON CBA3M, POOOTOTEXHHKA, KBAHTOBHIC
TEXHOJIOTUHU, CHUCTEMbl PaCIpPEEIEHHOIO0 peecTpa, TEXHOJOTMU BHUPTYaJbHOW U
JIOTIOJITHEHHOU PEAIbHOCTEM.

OcHoBHasi 1enb u3ydeHusi ywyeOHoro mpeamera «Mudopmaruka» Ha
yrayOJa€HHOM  YpOBHE CpemHero oOmiero oOpa3oBaHus — oOecreueHue
TaNbHEHIIEro pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIMN 00yJaromierocs, ero
TOTOBHOCTH K >KU3HU B YCJIOBHSIX pa3BUBAIONIErocss HHGOPMAIMOHHOIO 00IIeCTBa
¥ BO3PACTarOllel KOHKYpPEHIIMM Ha PBIHKE TpyJa. B CBS3M ¢ 3THUM H3y4eHHE
uHpopmatuku B 10—11 xraccax 7omKHO 00€CTICUnTh:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUSI, OCHOBAHHOTO HAa MOHMMAHUU POJIH
uHOpMATUKH, HWH(GOPMAIIMOHHBIX ¥ KOMMYHHKALMOHHBIX TEXHOJOTHHA B
COBPEMEHHOM OOI1IECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOT'0 U aJITOPUTMUIECKOTO MBIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHHMU pa3nuuath (PaKThl U OLCHKU, CPABHHUBATH
OLICHOYHBIE BBIBOJbI, BHJIETh HX CBSA3b C KPUTEPUSIMHU OLICHMBAHUS U CBA3b
KPUTEPUEB C ONPENECIEHHON CUCTEMON LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
00001maTe HHPpOPMAITHIO;



c(OpMHUPOBAaHHOCTb  NPEJCTABICHUI O  BIUSHUU  MH(OPMAILIMOHHBIX
TEXHOJIOTUA Ha JKU3Hb 4YeJloBeKa B OOIIECTBE, IOHMMAaHHWE COLMAIBHOIO,
SKOHOMHYECKOI0, MOJUTHYECKOTO, KYJIbTYPHOIO, IOPUAMYECKOr0, MPHUPOIHOIO,
SPrOHOMHYECKOr0,  MEIULMUHCKOrO0 M  (PU3MOJIOrMYECKOro  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE NPABOBBIX U 3TUYECKUX ACHEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3/IaHUE U UCIOJIb30BaHUE
MH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTpaHEHUE UHPOPMALIHH;

CO3/IaHHE YCIIOBUW MJI pa3BUTHS HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4YHO-
UCCIIEZIOBATEIbCKOM UM TBOPYECKOW MAEATENbHOCTH, MOTHBAILMM OOYYArOIIMXCS K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro npeamera «MH@opmMaTHuKa» BBIACIAIOTCS YETbIpE
TEMaTUYECKUX PA3ZEIIa.

Pazpnen «lludpoBasi rpaMOTHOCTB» TMOCBSIUIEH BOIIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JPYTUX OJJIEMEHTOB LU(PPOBOrO  OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, padoTe B
ceTu VIHTepHET W HCIOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(MOPMALMOHHON
0€30IMacCHOCTH.

Paznen «Teopermueckue OCHOBbI HMH(pOpPMATHKM» BKIIOYAaeT B ce0s
NOHATUIHBIA anmapaT HMH(MOPMATUKH, BOMPOCHl KOJWPOBAHUS HH(OpMaLuH,
U3MEpPEHUs] MHPOPMALMOHHOT0 00BbEMa JAHHBIX, OCHOBBI alre0pbl JOTMKU U
KOMITBIOTEPHOT'O MOJIETINPOBAHUS.

Pa3gen «AaropurMbl M NPOrpaMMHPOBAHMe» HANpaBIE€H Ha pa3BUTHE
AITOPUTMHYECKOT0 MBILUIEHUS, pa3padOTKy aJITOPUTMOB U OIIEHKY MX CIIOKHOCTH,
(opMUpOBaHNE HABBIKOB PEaJU3allid IPOrpaMM Ha s3bIKaX MPOrpaMMHpPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen  «MH(popManmoHHbIE  TEXHOJOIMM»  TOCBALIIEH  BONPOCAM
OpUMEHEHUs WH(POPMAIIMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIATHBIX
IIPOrPaMMHBIX NPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 3aJa4ax aHaIM3a
JaHHBIX, HUCIOJb30BAHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TaONHUIl JJIS PEIIeHUs
NPUKJIAIHBIX 3a7a4.

B npuBenénnom nanee coxpepkaHuu ydyeOHoro mpeamera «MHdopmarukay
KYPCUBOM  BBIJICJIIEHBl  JIONOJHUTENbHBIE TEMBI, KOTOpPBIE HE BXOAAT B
00s13aTeNbHYI0 IpOrpaMmMy 00y4YeHHs, HO MOT'YT OBITh MPEATIOKEHBI IS U3YUCHHUS
OTJI€bHBIM MOTUBHPOBAHHBIM U CIOCOOHBIM O0YYaIOIIUMCS.

VYrinyOn€HHbIl ypoBeHb M3y4eHUs HH(DOPMATUKH PpPEKOMEHAYeTCs JUid
TEXHOJIOTUYECKOTO  MpOoQuis, OpPUEHTUPOBAHHOTO Ha  HMHXKEHEPHYIO U
UHPOPMAITMOHHYIO c(epbl NeSITeNbHOCTH. YTIyOJIEHHBIM YPOBEHb H3YUCHUS
UH(POPMATUKU O0ECIEYMBAET: MOJATOTOBKY OOYyYarOIIMXCs, OPUEHTUPOBAHHBIX Ha



CHEIUAIBHOCTH B 00JacTH HWH(OPMAILIMOHHBIX TEXHOJOTMH W HWHXKEHEpHbIE
CHENUATbHOCTH, Yy4YacCTHE B MPOEKTHOM M UCCIENOBATEIbCKON JI€ITeNbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAIPABJICHUSMU OTpacid HH(OPMALUOHHO-
KOMMYHUKALIMOHHBIX TEXHOJIOIUH, MOJTOTOBKY K YYaCTHIO B OJIMMIIMAAaX U Claye
EnunHoro rocygapcTBEHHOro 3K3aMeHa no uHpopMaTHKE.

[TocnenoBaTenbHOCTh HU3y4YEHHUs TEM B MpefeNax OJHOro roja oOydeHus
MOKET OBITh HM3MEHEHa I0 YCMOTPEHMIO YYHUTENs IMpHU MOATOTOBKE pabodyeil
IPOrpaMMbl U TOYPOUHOT'O MIIaHUPOBAHMSL.

OO6miee yKcio YacoB, PEKOMEHOBAHHBIX JI U3ydeHUs MHDOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacos (4 yaca
B HEJIEIIO).



COIEPKAHUE OBYUEHUA
10 KIIACC

udposasi rpaMoOTHOCTDH

TpeboBaHuss TEXHUKU OCE30MACHOCTU W TUTHEHBI Tpu pabore ¢
KOMITBIOTEPAMHU U JPYTUMU KOMIIOHEHTaMU ITU(POBOTO OKPYKEHHUSI.

[Tpunnmnel pabOThl KOMOBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMaTHYeCKOE BBIMOJHEHUE IIPOTPaMMbl  MPOIECCOPOM.
OmneparvBHasi, MOCTOSHHAs M JOJATOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
noMouplo rH. KoHTposuiepsl BHEMIHUX YCTPOUCTB. [IpsiMOi 1OCTyI K HaMsTH.

OCHOBHbIE  TEHJACHIUMU  PAa3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHUH.
[TapamenbHbie BBIUUCIICHUA. MHoromnpouneccopHbie CHUCTEMBI.
Cynepkomnbiotepbl. PacnpenenéHnpie BHIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpmMX JaHHBIX. MoOwWibHBIE ITMGPOBBIE YCTPOMCTBA M WX pPOIb B
KOMMYHHKAIIHSIX. Bcerpoennbie KOMIIBIOTEPHI. MUKpOKOHTPOJIIIEPHI.
PoGoTusnpoBanHbie MPOU3BOACTBA.

[IporpammHuoe obecrieueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX CUCTEM. BUIbI
IPOrpaMMHOTO OOecredeHus M MX HazHadueHue. OCOOCHHOCTH MPOTPAMMHOTO
oOecrieueHuss MOOWIBHBIX ycTpoicTB. llapannenbHoe nporpaMMHUpOBaHUE.
CuctemHoe mnporpamMmHoe oOecrieueHue. OrnepalMOHHbIE CUCTEMBI. Y THIIMTHI.
HpaiiBepbl  ycTpoucTB. HWHCTAWUISIIUS W JEUHCTAUISALMSA  ITPOrPAMMHOTO
obecrieyeHusl.

@daiinoBeie cucTeMbl. [IpuHIUIBI pa3MelieHusT U UMEHOBaHUS (HailyioB B
nonroBpeMmeHHor namatu. [labnons! ayist onucanus rpynn ¢aiios.

[Iporpammuoe obecnieuenue. JlueH3npoBanue NpOrpaMMHOTO 0OEeCTICUeHHUSI
u  uudpoBbix pecypcoB. IlpompuerapHoe u  CcBOOOJHOE MPOrpPaMMHOE
ob0ecnieuenue. KoMmmepueckoe 1 HEKOMMEPUECKOE UCIOJIb30BAHUE MPOIPAMMHOTO
oOecrieyeHuss U LUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaeMasl
3aKOHOJATeNnbCTBOM Poccuiickor @enepanuu 3a HENPABOMEPHOE HCHOJIb30BAHUE
IpPOrpaMMHOr0 00ecTieueHUs U IU(PPOBHIX PECYPCOB.

[IpyHIMTIBI TOCTPOEHUS U alapaTHbIe KOMIOHEHTHI KOMITBIOTEPHBIX CETEH.
Cerebie nporokoisl. Cets MHTEpHET. Anpecanus B cetu MHTepHeT. IIpoToKoib
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenue IP-cetm Ha moncetm ¢ moMomibl0 Macok noxacerei. CereBoe
agMUHUCTpUpoBaHue. [lomyueHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuusi CBA3M C y37a0M ceTh. OmnpeneneHue mapuipyTa JIBUKEHUS
MAKETOB.

Bunget  pestensHocTn B cetm  Murepuer. CepBucel  HMHTepHera.
I'eonndopmariionsbie cucTeMbl. ['€0TOKaIMOHHBIE CEPBUCHI PEAIbHOTO BpEMEHU



(Hampumep, JOKalMsi MOOWIBHBIX TelIe(QOHOB, OINpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasieil), HHTEpHET-TOPTOBIIsA, OPOHUPOBaHUE OUIIETOB U TOCTUHHUIL.

I'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBHUCHI M yCIyrd. COLMANIBHBIE CETH —
OpraHu3aius KOJUIEKTUBHOTO B3aMMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoi
ATUKET: MpaBwia MoBelAeHus B KuOepnpoctpaHcTBe. [IpoGnema mnoaiMHHOCTH
nonydeHHor uHdopmaiuu. OTKphIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBS3aHHBIE C MCIOJIb30BAHHEM
UH(GOPMAIIMOHHO-KOMMYHUKAILIMOHHBIX TE€XHOJOrni. OO1mue npodiieMbl 3alluThl
uHpopManmt  u  uHGOpManMOHHOM  Oe3omacHocTH. CpeacTBa  3allMThHI
uHpOpMAIIM B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATH3UPOBAHHBIX
uHGOPMAITMOHHBIX ~ cucTeMax. [IpaBoBoe oOecriedeHne HWHPOPMAIMOHHOMN
0€30MacHOCTH.

[IpenorBpamieHue  HECAHKIIMOHUPOBAHHOI'O  JOCTyNMa K  JIMYHOM
KOH(UIEHIIMATBHON HH(OpMAIUK, XPaHSIIEHCS HAa MEePCOHATBLHOM KOMIIBIOTEpE,
MOOMIIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMmHoe oOecreuyeHHe U CIOCOOBI
OOpbObl ¢ HUM. AHTHBUPYCHbIE MporpaMmbl. OpraHuzanus JAYHOTO apXHuBa
unpopmaiuu. PezepBHoe konuposanue. [laponbHas 3amura apxusa.

[MudpoBanne nanHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIC IHUQPHI.
Mudper npocroii 3amenbl. [udpp Leszaps. [udp Bukenepa. Anroputm
mmdposanus RSA.

Teopernueckune 0CHOBbI MHPOPMATUKHI

Nudopmanus, nanneie u 3HaHus. MHpopmanmoHnHbie MpoIeccsl B MPUPO/IE,
TEXHUKE U OOLIECTBE.

HenpepbsiBHBIE W AUCKpETHBIE BEIWYMHBI W CUTHaIBL. Heob6xoaumocTh
JTUCKpeTu3auu MHGOpMalui, MpeIHa3HAYCHHOW /IS XpaHEHUs, Mepefadyd u
00paboTKH B IIU(GPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHWE. PaBHOMEpHbIE U  HEPABHOMEPHBIE  KOJBI.
JlexoarpoBaHue COOOIIEHUM, 3alTUCAHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
YcnoBue @ano. [locTpoeHne ONHO3HAYHO IOEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuIbI naMepenus konudecTBa nHGopmanuu. AndaBUTHBINA MOAXOM K
OLICHKE KOJIMY€ECTBA HUHPOPMALIUH.

Cucrembl cuucinenus. Pa3BépHyTas 3anmuch UENbIX U APOOHBIX YHCEN B
NO3ULIMOHHOW cucteme cuncieHus. CBoiicTBa NO3ULMOHHOW 3allMCH  YHUCIa:
KOJIMYECTBO LU(p B 3aMUCH, MPU3HAK JETUMOCTH YUCIIa HA OCHOBAHHE CHCTEMBI
CUMCIIEHUA. AJITOPUTM MEepEeBOAa LENO0ro Ynuciaa U3 P-UYHON CUCTEMBI CUUCIIEHUS B
JECATUYHYIO0. AJNTOPUTM TIepeBoAa KOHEYHOH P-uuHOW n1poOu B JAECATHUUHYIO.
AJITOpUTM TIEpeBOAA LEIOr0 Yucia U3 JECATUYHOM CHUCTEMbI CUucieHus B P-
nuayto. IlepeBom KoHEWHOU jgecsaTHUHON npodu B P-wunyro. J[BouuHas,
BOCBMEPHUYHAS U IIECTHAIUATEPUYHAS CUCTEMbI CUMCIIEHUS, CBSI3b MEXKIY HUMHU.



Apudmerndeckue onepalnuy B IMO3UIIMOHHBIX CHUCTEMax CUMCICHMs. TpoudHas
YPaBHOBEILIEHHAS! CUCTEMA CUUCICHUS. J[BOMUHO-IECATUYHAS CUCTEMA CUUCIICHMUS.

KomupoBanne TtexcroB. KomupoBka ASCIl. OnnoOaliTHBIE KOIMPOBKH.
Craamaptr UNICODE. Kommpoka UTF-8. Ompenenenne wuHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOILICHU.

KomupoBanne  m3obpaxkenuit. OuneHka  WHGOPMAIIMOHHOTO  00BEMa
rpaduuecKnX JaHHBIX NP 33JIaHHBIX pa3perieHNH U rTyOuHe KOJUPOBAHUS IBETA.
[IBeToBrie Moaenu. BekropHoe komaupoBanue. @opmartsl rpaduueckux (aitios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPU 3aJIaHHBIX YaCTOTE IUCKPETU3AIUU U Pa3pPAIHOCTU KOJIUPOBAHMUS.

Anrebpa noruku. I[loHsiTue BbicKa3biBaHUS. BrickaszbiBaTenbHbIE (HOPMBI
(mpeaukatel). KBaHTOpHI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOnuIbl UCTUHHOCTH. Jlormueckue BBIpaXKEHUS.
Jlornueckue ToxaecTBa. JlOKa3aTenbCTBO JIOTUYECKUX TOXKAECTB C IMOMOIIBIO
Ta0auI UCTUHHOCTU. Jlornueckue onepanuu U onepalyy HaJl MHOKECTBaMHU.

3aKoHbl anreOpbl JIOTMKU. DKBHUBAJICHTHBIE MPEOOpa30BaHUS JIOTMUECKUX
BbIpaKeHUM. Jlornueckue ypaBHEHUs U CUCTEMBI YPABHEHU .

Jlornueckue QyHKIMHU. 3aBUCUMOCTH KOJIMYECTBA BO3MOKHBIX JIOTHUUECKUX
GyHKIMI OT KOJIMUeCTBA apryMeHTOB. [lojHbIe CHCTEMBI TOTMUECKUX (QYHKITUH.

Kanonnueckne  gopmbl  joruueckux  BbIpakeHuil.  CoBepllleHHBIE
JTU3BIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMajibHbie (OPMBI, aJITOPUTMBI HX
MOCTPOCHHUSI IO Ta0JIMIIe UCTUHHOCTH.

Jlornueckue »sJeMEHTBI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHoropa3psanslii cymmarop. IlocTpoeHne cxeM Ha JIOTUYECKHX AJIEMEHTax IO
3aJJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3aIUCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBiieHre 1EABIX YKMCET B MaMsATH KoMIibioTepa. OTpaHUYEHHOCTH
JYarna3oHa YHCENI MpHU OrPaHUYEHUM KoJMyecTBa pa3psanoB. llepenonHeHue
pa3psiiHOM ceTkH. be33HakoBbie M 3HAKOBBIE JaHHbIC. 3HAKOBBIM OWUT. J|BOUUYHBIM
JOTIOJTHUTENIbHBIA KO/ OTPULIATEIIbHBIX YUCEN.

[ToGuToBble noruueckue orepanuu. Jlorudeckuit, apudMeTHUECKUNA W
mukiaudeckuid  capurd.  [lludpoBanme ¢ momompio MOOUTOBOM — Omepauu
«wckimovaroniee NI ».

[IpencraBiieHrie BEUIECTBEHHBIX YHCEN B MAaMSITH KOMIIBIOTEpA. 3HAualas
YacTh W MOPSAOK yucia. J[uama3zoH 3HaueHU BeliecTBEHHBIX uucel. [Ipobiemsl
XpaHEHUs BEIIECTBEHHBIX 4YHUCEJ, CBS3aHHBIE C OrPAHUYECHHEM KOJIMYECTBA
pa3psiioB. BbinonHeHue omnepanuii ¢ BEIIECTBEHHBIMH YHUCJIaMHU, HaKOIUJIEHUE
OIIHUOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI M IPOTPAMMMPOBAHNE

Omnpenenenrne BO3MOXKHBIX PE3yJIbTATOB pabOThl MPOCTEHIINX aJIrOpPUTMOB
yOpaBJIEHUS HWCIOJHUTENSIMU M BBIUHUCIUTENBHBIX alropuTMoB. OrmnpeneneHue
MCXOJIHBIX JaHHBIX, MPU KOTOPBIX aJTOPUTM MOXKET JaTh TPeOyeMbIil pe3ybTar.

Otamnbl pelieHus 3aJad Ha KoMIbloTepe. MHCTpyMeHTalabHBIE CpencTBa:
TPAHCIATOP, OTIAMYUK, TPOGUIUPOBIIMK. KoMOWIAIUS W HHTEpIpeTaIus
nporpaMm. BupTyaiibHble MalllMHBI.

WNurerpupoBanHas cpena pa3paboTku. MeToasl  OTJIAJKH  MPOTPaMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmui. Otnanounsii BeiBOA. Ilomarosoe
BBITIOJIHEHUE ITporpamMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX:
LEJIOYUCIICHHbIEC, BEIECTBEHHbIE, CHUMBOJbHBIC, JIOTMYECKHe. BeTBiueHus.
Cnoxnpie  ycnoBuss. Iuknel ¢ ycnoBueM. Llukibl 1O  NEPEMEHHOM.
B3anmo3aMeHSI€EMOCTh  pa3lMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  IUKJIA.
CocTraBneHue LUKIAa C HCIOJB30BAHUEM 3apaHEe ONpPENEIEHHOr0 WHBAPUAHTA
IUKJIA.

JIOKyMEHTHpPOBAaHUE IIPOTrPaMM. Hcnonp3oBanue KOMMEHTApHUEB.
[ToaroroBka onucaHusi IPOrpaMMbl U UHCTPYKLUH JIJIs1 TTOJIb30BATES.

AnroputmMbl 00paOOTKM HATYPAJIbHBIX YKCEN, 3alMCAHHBIX B MO3ULIUOHHBIX
CUCTEMaxX CYHUCIEHMs: pa3OMeHHe 3amuch 4Yucia Ha OTHelIbHbIE LHUDPHI,
HaXOXJEHUE CYMMbl W TIpou3BeleHUs Ludp, HAXOKIACHUE MaKCUMaIbHOU
(MUHUMAJIBHON) ITUGPBHI.

HaxoxneHnue Bcex MpoCThIX YHCEN B 3aJlaHHOM auana3oHe. [IpencraBnenue
yyclia B BUJie HA0Opa MPOCTHIX COMHOXKHUTENEH. AJNTOPUTM OBICTPOrO BO3BEACHUS
B CTEIICHb.

O6paboTka qaHHBIX, XpaHAmuxcs B (aitnax. TekcToBble U TBOMYHBIC (DAMITHI.
daiinoBrie nepemMeHHble ((ailoBbie ykazartenu). Utenue u3 ¢aina. 3anuch B
daiin.

Paz6uenue 3anaun Ha noazagaun. [logmporpamMmsl (Tiporenypsl U GyHKIUN).
Pexypcus. PexypcuBHble 00BeKkTHI ((pakranbl). PexypcuBHBIC Mpouenypsl u
¢ynkuuu. Mcnonp3oBaHue cTeKa Uisl OpraHu3aliu peKypCHUBHBIX BBI30BOB.

Hcnonb3oBanue cTaHIapTHOM OHOIMOTEKH S3bIKA MPOTrPaMMHUPOBAHUS.
[MoaxntoueHue  OMONMOTEK  MOAMPOrpPaMM  CTOPOHHUX  NPOU3BOAUTENECH.
MoaynbpHBIA NPUHIUN HOCTPOEHUS NPOrPAMM.

Uucnennsie Metoapl. TouHoe ©  OpUOMMKEHHOE pEIICHUS  3aJayu.
UYucrieHHbIe METO/IbI PEIICHUS] YPAaBHEHUI: METOJ] mepedopa, METO/l TOJIOBUHHOTO
nenenusi. [IpuOnmkEHHOE BBIYUCIICHUE JJIMH KPUBBIX. Bbrumcienue miomasaen
buryp ¢ TOMOIIBIO YUCICHHBIX METOMOB (METOA MPSAMOYTOJIHHUKOB, METOJ



Tpaneuuit). Ilonck wmakcumyma (MHHMMYMa) QYHKIMH OJHOM TMEepeMEHHOU
METOJIOM TTOJIOBUHHOTO JICJICHHUS.

O6paboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMK  sA3BIKA
IpOrpaMMHUPOBAHUS JIJI1 OOpaOOTKU CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBJIEHUH CHMBOJIa B CTPOKE,
pa30ueHre CTPOKM Ha CJIOBa IO MPOOENbHBIM CHUMBOJIAM, IMOMCK IOJICTPOKH
BHYTPY JAHHOW CTPOKH, 3aMEHAa HAWJCHHOW IIOJCTPOKH HA JPYryI CTPOKY.
['enepanus Bcex CIOB B HEKOTOPOM an(aBUTE, YAOBIETBOPSIOUIMX 3aJaHHBIM
orpanudeHusiM. [Ipeobpa3oBaHue uyncia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl ¥ TOCIENOBATENbHOCTH 4YHced. Bbluncienue 000OUIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAaCCHBA WJIM YHCIOBOM MOCIIEI0BATENBHOCTH (CYMMBI,
NPOU3BEACHUS, CPEIHEro apu(PMETUYECKOr0, MUHUMAIBHOTO MU MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIUX 3aJaHHOMY YCJIOBHIO).
JIvHEHBIM NTOMCK 3aJaHHOI0 3HAYEHUsI B MACCHUBE.

CoptrpoBka OIHOMEpHOro Maccupa. [IpocTbie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpPTHpPOBKAa BcTaBKamu). COpPTHUPOBKA CIHUSHUEM.
Bbeictpass coptupoBka MaccuBa (aiaroputm QuickSort). JIBoWuHBIH TIOMCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHble MaccuBbl (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3all0OJIHEHHE ABYMEPHOI'O YHCIOBOTO MAacCHBa MO 3aJIaHHBIM IpaBUiaMm,
MOKCK DJIEMEHTa B IBYMEPHOM MACCHBE, BBIUMCIECHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, IEPECTaHOBKA CTPOK M CTOJOLOB
JBYMEPHOI'0 MAaCcCHBA.

HNHupopmanoHHbIe TEXHOJIOTMH

TekcroBbiii mpouieccop. PemaktupoBanue u dopmatupoBanue. IIpoBepka
opporpapun u rpammatuku. CpeAcTBa TOMCKa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  McnonszoBanue — ctwied.  CTpyKTYpHUpPOBaHHBIE  TEKCTOBBIE
nokyMmeHTbl. CHOcku, ornaBieHue. KoiekTuBHas paboTra € JOKYMEHTaMHU.
NHcTpyMeHTBI pelieH3upoBaHusl B TEKCTOBBIX Mpoleccopax. OOmauHble CEpBUCHL.
JlenoBass mnepenucka. Pedepar. IlpaBmia 1uTHpOBaHHS HCTOYHUKOB U
oopmieHuss OubnHorpaguueckux ccpulok. OQopMiIeHHE CIUCKA JHUTEPATyPHI.
3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TekcTa. TexHuyeckue cpeiacTBa BBOJA
Tekcta. CrHenualu3upoBaHHBIC CPENCTBA PEJAKTUPOBAHUS MaTEMaTHYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3aJlayd aHAlIM3a JAHHBIX: MPOTHO3WPOBAHUE,
Kjaccudukanus, KiacTepusalus, aHalu3 OTKJIoHeHui. I[locienoBareabHOCTD
pellieHusl 3aJa4 aHalIu3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX, OYMCTKA U OLIEHKA
KayecTBa JaHHbBIX, BHIOOp W/WIKM MOCTPOEHUE MOJENH, NMPeoOpa3oBaHUE JAHHBIX,
BU3YyaJIu3alys JaHHBIX, UHTEPIpETalns pe3yabTaroB. IIporpaMMHble cpeacTBa U



WHTEPHET-CEPBUCHI JJIs1 00pabOTKU M TIPEACTaBICHUS JTaHHBIX. bosbiine naHHbBIE.
MammnHoe o6yuenue. HTeeKTyanbHbIi aHalnu3 TaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaONuUIl. BhrymnciieHne cyMMbl,
CpeIHEr0 apu(PMETUUECKOro, HAaMOObIIEr0 (HAMMEHBIIET0) 3HAYEHHSI JUana3oHa.
Brruucnenue koddduiieHTa KOppenisiuu JABYX psAI0B JaHHbIX. llocTpoeHue
CTONOYATHIX, JUHEHYaThIX U KPYroBbiXx jguarpamm. I[loctpoenue rpaduxos
bynkiui. [Tonbop muHUYM TpeH A, pelIeHne 3a/1a9 TPOTrHO3UPOBAHHUS.

UucineHHOe pelleHWe YypaBHEHUHM C TIOMOUIbI0 MOAOOpa mapaMmerpa.
OnTtuMuzanms Kak MOMCK HAWJIYYIIEro pelieHus B 3aJaHHbIX yciaoBusx. LleneBas
byHkiusa, orpanuyeHus. JlokanbHble H TI00aNbHBII MUHHUMYMBI IIEJIEBOM
dbyskimu. Permenune 3a1a4 onTUMUA3AIUEN C TTIOMOIIBIO AJIEKTPOHHBIX TAOIHII.

11 KIJACC

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Teopernueckre NOAXOABI K OIEHKE KojaudecTBa HH(opMaruu. 3aKoH
agautuBHOCTH MH(opManuu. Popmyna Xapriau. Mubopmanuss ¥ BEpOSATHOCTb.
®opmyia lllenHoHa.

Anroputmbl  ckatus JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroput™mbl CKaThs JaHHBIX C TOTEpPSAMH. YMEHbILIEHUE
IyOuHBI KoaupoBaHus 1iBeTa. OCHOBHBIC Hjieu alroputmoB cxatus JPEG, MP3.

CkopocTh mepenayu  JaHHBIX. 3aBUCHUMOCTb BPEMEHHM IE€pefayd  oOT
WH(POPMAITMOHHOTO 00BhEMA JAaHHBIX W XAPAKTEPUCTHK KaHaa CBSI3H. [IpwunHBI
BO3HMKHOBEHHUSI OIIMOOK MpHW Tmepegade JaHHbIX. Kojbl, MO3BOJSIONINE
OoOHapy>KUBaTh W HUCIPaBJIATh OMIMOKH, BO3HUKAIONIME NpPH TMepenaye JAaHHBIX.
Paccrossnue Xsmmunra. KogupoBanue ¢ noBropenrueM 0utoB. Koapl XaMmuHra.

Cuctembl. KomIoHEHTBI cucTteMbl W UX B3aumojeiictBue. CUCTEMHbIN
s dekt. Ynpapnenue kak nHGopMalMoHHbIN nponecc. OOpaTHast CBS3b.

Mopenn u MmoxenupoBanue. Llens MopenupoBanus. COOTBETCTBHE MOZAEIH
MOJIETTUPYEMOMY OOBEKTY WIIHM TPOIIeCCy, e MojenupoBanus. dopManuzanus
MPUKJIQTHBIX 3a]1a4.

[IpencraBiienrie pe3ynbTaTOB MOJICTUPOBAHUS B BHUJE, YAOOHOM A
BOCIIPUSITHS YeJIOBEKOM. ['padudeckoe mpeacTaBieHne JaHHbIX (CXeMbl, TaOJIHIIbI,
rpadukn).

I'padpr. OcnoBHbIe MOHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUIl CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEKHOCTH. PerieHue
AIrOPUTMHYECKUX 3a/a4, CBS3aHHBIX C aHanu3oM rpadoB (mOCTpoeHUE
ONTHUMAJIBHOTO TYTH MEXKIy BepmuHamMu rpada, OmpelneieHue KOJUYEeCTBa
pa3IMUHBIX MyTEed MeEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AIMKINYECKOTO

rpada).



Hepebs. bunapnoe nepeBo. JlepeBbs mnoucka. Crocodbl 00xoja naepena.
[IpencraBnenue apudpMeTUYECKUX BBHIPAKEHUN B BUJIE AepeBa. JIUCKpeTHbIE UTPbI
JIBYX UTPOKOB ¢ noiHoi nHdopmarment. [loctpoenue nepesa nepedbopa BapuaHTOB,
ONKMCAHHUE CTPATErMu Urphbl B TAOJUYHOM (hopMe. BBIMTPHIIHBIE U POUTPHILIHBIE
NO3ULIMU. BBIMTPBIIHBIE CTPATETUH.

CpencTBa HCKYCCTBEHHOIO HMHTeE/UIEKTa. CepBHCHI MAIMHHOIO IIEPEBOAA U
pacnio3HaBaHus yCTHOW peun. KorHutuBHBIE cepBUCHL. MneHTudukanus m mouck
U300paKeHu, pacrio3HaBaHUE 1L, CamooOyuatomuecs CHUCTEMBHI.
HcKycCTBEHHBINM MHTEIUIEKT B KOMIIBIOTEPHBIX WUrpax. Mcmoib3oBaHuME METOII0B
UCKYCCTBEHHOT'O MHTEJIEKTa B 00OydYarolux cuctemax. Vcmonb3oBaHHe METOJOB
UCKYCCTBEHHOT'O MHTEIUJIEKTa B poOoToTexHuKke. MHTepHeT Bemen. [lepcrnekTuBb
Pa3BUTHS KOMITBIOTEPHBIX HHTEILIEKTYAJIbHBIX cucTeM. HellpoHHbie ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBaHHE

QopMann3anus — MNOHATHS  anroputma.  MammHa  TelopuHra  Kak
YHUBEpPCaJbHas MOJIeNb BerunciaeHnil. Tesuc Yépua—Trropunra.

OueHka CIOXHOCTH BblUMcCIeHUN. BpeMsa paOoTel U 00BEM HCIONB3YyEMOM
naMaTH, UX 3aBUCHUMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OleHka
ACUMITOTHYECKOM  CJIOKHOCTH  alrOPUTMOB. AJICOPUTMBI  [TOJIMHOMHAJIBHON
cnoxHocTH. IlepebopHbie anroputmbl. [lpumepbl pa3aU4HBIX —AJITOPUTMOB
penIeHnss OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTb.

[Touck mOpoCTBIX 4YMCEN B 3aJaHHOM JMAMa30HE C IMOMOIIbI aaropuTrMa
«petiero DparocheHar.

MHoropaspsAHble HeNble YUCIa, 3a4a41 JUIMHHON aprU(PMETUKH.

CnoBapu  (accolmaTMBHBIE MACCHUBBI, OTOOpakeHHs).  X3II-TaOJHUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CJIOBAPS ISl 3aJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BBIpaXEHHUs. Brluucienue
apu(PMETHYECKOro BHIPAKEHHUS, 3aIMCAHHOTO B MOCTPHUKCHON (hopMme.

Ouepenu. Mcrnonb3zoBanue ouepeau sl BDEMEHHOIO XPAaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHUHMMAIBHOIO OCTOBHOTO JIepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpHEHTHpOoBaHHOro rpada. KommuecTBo paszmmyuHbIX
nyTel MeXJy BEepIIMHAMU OPUEHTHPOBAHHOIO allMKINYECKOro rpada. AJroputm
JIlerKCTpHI.

HepeBbs. Peanuszanusa nepeBa ¢ NOMOILIBIO CCHUIOYHBIX CTPYKTYp. J{BOMYHbIE
(ounapubie) naepeBbs. [locTpoeHue nmepeBa aJig 3alaHHOTO apU(METHUECKOTO
BbIpAKEHUA. PeKypcuBHBIE alrOpUTMBI 00Xofa nepeBa. Mcnonb3oBaHue cTeka U
ouepenu 1yt 00Xoj1a JAepeBa.

JluHaMH4YeCcKOe MPOrpaMMHUPOBAHME KaK METOJ PpELICHUs 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJIbTAaTOB. 3aJauyd, PEIIAEMbIE C IMOMOIIBIO



JUHAMHUYECKOT0 TMPOrPAMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33]1a4l ONITUMU3AIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM TPOrpaMMHUpOBaHUH. OOBEKTHI U
kjaccel. CBoMCTBA U METOJbI O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO MOJXO0/A.
WNukancynsiuys, HacJaen0BaHKe, MOTUMOPHU3M.

Cpenst ObicTpoii pa3paboTku mporpamMm. IIpoexktupoBanue wuHTEpdeiica
nojp3oBarend. Vcrnonb3oBaHUWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
oCTpoeHUs uHTepdeiica.

O630p  s3bikOB  mporpammupoBanus.  [lonsitTue o  mapagurmax
IpOrpaMMHPOBAHUS.

HNHpopmanoHHbIe TEXHOJIOI MU

Ortanbl  KOMIIbIOTEPHO-MAaTEMAaTUYECKOI0  MOJEIMPOBAHUS: ITOCTAHOBKA
3ajaud, pa3paboTka  MOJEIM, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOJIEIUPOBAHUS.

Jluckperuzanusi TOpU  MATEMAaTHUYECKOM MOCIUPOBAHUU  HEMPEPBIBHBIX
npoueccoB. MopenupoBanue JBWKEHUA. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTuyeckue  MOJENHM B JKOHOMHKE.  BbluucIuTEnbHBIE
AKCIIEPUMEHTHI C MOJEISIMU.

OO6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeTOjJ HaMMEHBIIUX KBaJpPaTOB.
OneHKka 4YHCIOBBIX TMApaMeTpPOB MOCIUPYEMBIX OOBEKTOB M  IPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN MO pe3yIbTaTaM 3KCIIEPUMEHTA.

Beposatnoctasie  Momenu.  Meronslt Monte-Kapmo.  Mmuranmonnoe
MozienupoBaHue. CUCTEMbI MACCOBOTO 0OCITYKUBAHU.

Tabnuunple (penslMOHHBIC) O0a3bl JaHHBIX. Tabnuilia — MpefCcTaBICHUE
cBeAeHui 00 ogHOTHMIHBIX oOBekTax. Ilome, 3amuch. Kirou tabmunpl. Pabora ¢
roToBoii 0a30if JaHHBIX. 3amonHeHue Oa3pl AaHHbIX. [lomck, copTupoBka u
GunbTpanys JaHHBIX. 3a0poChl Ha BBIOOPKY JTaHHBIX. 3alpoChl C MapaMeTpamu.
Boruncisiembie mosist B 3arpocax.

Mmuorotabmuunbie  0a3bl JaHHBIX. THIBI CBA3€H MEXIy TaOIUIIaMu.
Buenrnuit kitou. [enocTHOCTh 0a3bl JaHHBIX. 3aMPOChl K MHOTOTaOJIMYHBIM 0a3aM
JAHHBIX.

HNuTepuer-niprinoxkenns. [IoHATHE O CEpBEPHON M KIIMEHTCKOW YacTSAX CaWTa.
TexHomorust «KJIMEHT — CepBEpP», €€ JOCTOMHCTBA M HENOCTAaTKU. OCHOBBI SI3bIKA
HTML u xackamueix TtaOyumr ctwied (CSS). Crenapuu Ha s3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pasmenienne BeO-caifToB. Ycayra XxocTuHra. 3arpy3ka ¢aiioB Ha CailT.

BBon m300paxkeHuil ¢ UCIONB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poTOANMapaToB U MHUKPOCKOINOB, BHUJIEOKAMEP, CKAHEPOB U JIPYTUX



ycrpoiictB). I'paduueckuit penakrop. Paspemenue. Kagpupoanue. Mcnpasnenue
nepcrnekTuBbl. ['mcrorpamma. Koppekuuss  ypoBHEW, KOppeKIUs  IIBETa.
OOGecnBeunBaHue MBETHBIX wu300paxkeHuil. Perymb. PaGora ¢ oOnactsamu.
OUIbTPBHL.

MHuorocnoiinble n3o0paxeHus. TekcroBble cion. Macka cios. Kananbl.
Coxpanenue BbifienneHHOW obOnactu. [loaroroBka wimrocTpanuii A BeO-CaiTOB.
AHUMUPOBAaHHBIE U300paAXKEHHUS.

Bekropnas rpaduka. I[lpumutuBbl. HM3MeHeHue mopsaka 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMaTsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paKeHUH.

IIpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUSA TPEXMEPHBIX  MOJEIEH.
Cerounbie Mmognenu. Marepuansl. MonaenupoBaHHE HCTOYHUKOB OCBEIIEHUS.
Kamepsl. AnnutuBHble TexHonoruu (3D-npuntepsl). IloHsTue o BHUpTyanbHOU
peaIbHOCTU U JOIOJHEHHON PEabHOCTH.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA I[IPOIPAMMLI 110
MH®OPMATHUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHETO
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yJabTaThl  OTPAXKAIOT TOTOBHOCTH U CIIOCOOHOCTH
00y4arouuxcss PyKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAallMii, TMO3UTHUBHBIX BHYTPEHHHX
yOeXJeHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM  ILIEHHOCTSIM  POCCHICKOTO
o011ecTBa, pPaCUIMPEHUE KUZHEHHOTO OINbITa U OIBITA JEATEIbHOCTH B IMPOLIECCE
peayiM3aluMy  CpeACTBAaMM  y4yeOHOro NpeIMeTa OCHOBHBIX  HalpaBJIECHUU
BOCIIUTATENIbHON JESATEIbHOCTH.

B pesynbraTe wu3ydeHuss HHPOPMATUKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromerocss Oyayr chOpMUPOBAHBI CICAYIOIINE JIMYHOCTHBIC
PE3yBTaTHI:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W O0Os3aHHOCTEH, yBa)KCHHE
3aKOHa M TPaBONOpSAIKA,  COOJIOJEHWE  OCHOBOMNOJAraloluX  HOPM
UH(GOPMAIIMOHHOTO MIpaBa U UH(OPMAIIMOHHON O€3011aCHOCTH;

TFOTOBHOCTh IMPOTHBOCTOSATh HJICOJIOTHM 3KCTPEMHU3MA, HAlMOHAIM3MA,
KCeHO(OoONM, AUCKPUMHUHAIMU II0 COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

LEHHOCTHOE OTHOIIEHUE K UICTOPUYECKOMY HACJIEINIO, TOCTHXKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHHE 3HAaUCHUS THHOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOI0 OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, ’TUYECKOTO TTOBE/ICHHSI;

CIIOCOOHOCTh OILIGHHWBATh CHUTYallMI0 UM MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
cetu MuTepHer;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIKOYass JCTETUKY HAy4HOrO M
TEXHUYECKOr 0 TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JIUYHbIE BUABI HCKYCCTBA, B TOM YHCIE
OCHOBAHHOI'O Ha MCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTUH;

5) puzuUecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh  3I0pOBOTO U Oe3omacHoro  o0Opa3a  JKW3HH,
OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3J0pPOBbIO, B TOM 4YHUCJIE 3a CYET



coOtoieHusl TpeOoBaHUI 0e30MmacHON AKCIUTyaTallud CPEJICTB MH(OPMAIIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUIA;

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K AKTHBHOHN JEATEIHHOCTH TEXHOJOTUYECKOM W COIMAIbHOU
HaMNpaBJIE€HHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, MJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIONTHATD TaKYIO JIeATEIbHOCTD;

uHTepec K cdepam TpodecCHOHATBLHON AESITEIBHOCTH, CBS3aHHBIM C
WHPOPMATHKOM, TMPOrpaMMHUPOBAaHUEM H WH(POPMAITMOHHBIMH TEXHOJOTHSIMH,
OCHOBAaHHBIMU Ha JOCTIKCHUSAX HAYKH WH(OPMATUKH W HAYyYHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiedl mnpodeccuu u
peaM30BBIBAaTH COOCTBEHHBIE )KIU3HECHHBIE TIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
NPOTSYKEHUHU BCEU KU3HH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

OCO3HAHHUE TJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MPOOIeM U MyTed HxX
pemieHus, B TOM YHCIe C Y4€TOM BO3MOXKHOCTEH HH(DOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH, TOCTHIKEHHSIM HAay4YHO-TEXHHYECKOTO TIporpecca u
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POIH WHOOPMAIIMOHHBIX PECYPCOB,
UH(GOPMAITMOHHBIX TPOIECCOB U MHGOPMAIIMOHHBIX TEXHOJOTHA B YCIOBHUAX
G poBoii TpaHC(hOpMaMU MHOTUX C(eEp )KU3HU COBPEMEHHOI'O 00IIECTBA;

OCO3HAHUE IIEHHOCTH HAy4YHOW MAESTeThHOCTH, TOTOBHOCTH OCYIIECTBISTH
POEKTHYIO U UCCIIEA0BATENbCKYIO ACSITEIbHOCTh HHIUBUYAIBHO U B TPYIIIIE.

B mpouecce goctuxkeHHs] THYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrPaMMBI
no wuHpopMaTUKe Yy OOYYAIOIIMUXCS COBEPILIECHCTBYETCS AMOIMOHAIbHBIN
UHTEJUICKT, MPEATNOIaralonuii copMHUpOBaHHOCTS:

CaMOpEryJIMpOBaHus, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHHSIM M MIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;,

BHYTPEHHEW MOTHBAILIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHUIO LENH U
ycrexy, ONTHUMH3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATb, MCXOHSl M3 CBOUX
BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh MOIIMOHATHHOE COCTOSTHHE
JIPYrUX, YYUTHIBATh €ro MPU OCYIIECTBICHHMM KOMMYHHUKAIUHM, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIIATH HHTEPEC U pa3peniaTh KOH(PIUKTHI.



METAINIPEAMETHBIE PE3YJIBTATDI

B pesynbraTe wu3ydyeHuss HHPOPMATUKM Ha YPOBHE CpPEIHEro OOIIEro
obpasoBaHusi y oOydvaromerocs OyayT cGOPMUPOBAaHbI METANPEAMETHbBIE
pe3yNbTaThl, OTPAKEHHbIE B YHHUBEPCAIbHBIX yYEOHBIX NEHUCTBUSAX, @ UMEHHO —
NO3HABATEIbHbIE YHUBEpPCAJbHbIE y4eOHBbIE JIEHWCTBHS, KOMMYHHKATHUBHBIE
YHUBEpCAJIbHbIE Y4YeOHbIE JIEWCTBUS, PETYISTUBHbIE YHHBEpCAJIbHbIE Y4YEOHbIE
JEUCTBUS, COBMECTHAS JEATENbHOCTD.

Io3naBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHBIC 1eiiCTBUA

1) 6a3oBble JIOrHYecKue JeicTBUS:

CaMOCTOSATETLHO  (opMyNmHpoBaTh W aKTyaIM3UpoOBaTh  MPoOIIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM TMPU3HAK WM OCHOBAHUS ISl CPaBHEHUS,
Kaccudukanuu u 0000IIeHNS;

ONpeAeHATh LENU ACATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTUKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHUS TPOOJIEMBI C y4E€TOM aHaln3a MMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIIM, OLICHUBATh PUCKU MOCJICACTBUM AESTEIbHOCTH;

KOOPJMHUPOBATh ¥  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOIEM.

2) 0a3oBbIe HcCCIIeI0BaTEIbCKUE 1eHCTBUSI:

BJIQJICTh HABBIKAMU Y4EOHO-UCCIIEI0BATEILCKON U IPOCKTHOM JIEATEIIbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOAOB PEUICHUS MTPAKTUUECKUX 3a71a4, TPUMEHEHUIO
Pa3JIMYHBIX METO/I0B MO3HAHMS;

OCYIIECTBIISITh PA3JIUYHBIC BHUIBI JEATEIBHOCTA MO IOJIYYEHUIO HOBOTO
3HaHUS, €ro MHTEpIpeTaluy, NpPeoOpa3OoBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHTYaIMsAX, B TOM 4YHCIIC€ TPH CO3JaHUM YYEOHBIX M COIHMAJIBbHBIX
IIPOEKTOB;

(bopMHUPOBATH HAYYHBIN THUI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSIMHU U METOAaMU;

CTaBUTh W (opMynIHpoBaTh COOCTBEHHBIE 3ajauyd B 00Opa3oBaTEIHHOM
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;



BBISBIISITh TIPUYUHHO-CJICAICTBCHHBIC CBS3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHus, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelbCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEIICHHUS,

aQHANM3UPOBATh TIOJYYCHHBIC B XOJE€ PEIICHHWS 3aJadd  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LIEJICHANPABICHHBI MOUCK MEPEHOCa CPEACTB U CHOCOOOB
NencTBUS B MPOGECCUOHATIBHYIO CPENy;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHUYECKYIO OOJacTh
KU3HENEATECITLHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIIBUTaTh HOBBIE UJEH, MpEIaraTb OpUTMHAIbHBIE MOJAXOJbl U PEHICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢c nndopmaunmueii:

BJIAJICTh HaBBIKAMH MMOTYYEHUS WHOOPMAITUN U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENILHO ~ OCYIIECTBJISATh  MOUCK,  aHajlu3, CUCTEMAaTU3alMIi0 |
UHTEPIPETAII0 UHPOPMALIUU PA3TUYHBIX BUIOB U (POPM TMIPEACTABICHUS;

co3daBaTh TEKCTHI B pPa3NUYHBIX (opmarax ¢ YIETOM HA3HAUYCHHUS
uHbOpMallMM W 1EeJIEBOM  ayJUTOpUH, BBIOMpas ONTUMAJIbHYIO  (QopMy
NPE/ICTaBIICHUS U BU3yaJIU3alluu;

OILICHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HH(pOpMAINH, €€ COOTBETCTBHE
MIPABOBBIM U MOPAJTBHO-3THIECKUM HOPMaM;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX WM  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHWU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
379 ¢ CcOOMoJieHHeM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYpCOCOCpPEKEHHS, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHOM 0€30MacHOCTH;

BJIaJ€Th ~ HABBIKAMM  pACIO3HABAHUS M 3allUThl  WHGOpMAINH,
nH(GOPMAITMOHHON 0€30MacHOCTH TUIHOCTH.

KoMMyHMKaTHBHbBIE YHHBepPCAJbHbIE Y4eOHbIe el CTBUSA

1) oOmenme:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCEX chepax KU3HH;

pacmo3HaBaTh HeEBepOalbHBIE CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUE
COLIMABHBIX 3HAKOB, PACIO3HABATH MPEANOCHIIKA KOH(QIUKTHBIX CHUTYallMd W
CMSITYATh KOH(IJINKTHI,

BIQJCTh  PaA3IMYHBIMA  CIOCOOAMU  OOIICHUST ¥ B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH()IUKTHBIC CUTYaIlHH,



Pa3BEPHYTO U JIOTUMYHO H3J1araTbh CBOK) TOYKY 3PEHUS C HUCMOJb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas1 1eATeJIbHOCTD:

MIOHMMAaTh W MCIIOJIb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUAYAJIbHOU
paboThI;

BBIOMpaTh TEMATHUKY U METOJBl COBMECTHBIX JEHCTBHN C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKI0TO WICHA KOJUIEKTUBA;

NpUHUMATh LEIM COBMECTHOM  JEATENIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA MO MX JOCTHKECHHUIO: COCTABIISATH IUIAH JEHCTBUM,
pacrpenensaTh pojad C y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh PE3yJIbTaTh
COBMECTHOU padOThI;

OLICHMBATh KAa4eCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
001U pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

IpemiaraTh HOBBIE MPOEKThI, OICHWBATh HJEU C TMO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B Pa3JIUYHBIX
CUTYAIUSX, IPOSIBISATH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

1) camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIIbHON
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO ~ COCTABJISITH IUIAH pEIICHHs Npo0ieMbl €  y4E€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4€OHOI0 MpeAMETa Ha OCHOBE JIMUHBIX NPEIIOYTEHHUI;

JieNilaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYAaIlMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3Y/IHTATOB IIEJISIM;

BJaJeTh  HABbIKAMU  TIO3HABaTEJIbHOM  pedrexkcun  Kak  OCO3HaHUs
COBEPIUAEMBIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, HUX PpPE3yJbTaTOB U



OCHOBaHHWM, HMCIOJIb30BaTh MPUEMBI PEQIIEKCUU NJIsi OLIEHKH CHUTYyalluH, BbIOOpa
BEPHOI'O PELICHUS;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX INPU AHAIU3E PE3YIbTATOB
NEATENbHOCTH.

3) npuHATHSA ce0s U APYTrUX:

NpUHUMATh ce0s, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MNPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYIHX Ha OUIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € MO3UIMH JPYrOro YeJIOBEKa.

IHPEIJMETHBIE PE3YJIBTATBI

B mporecce m3ydenus xkypca MHGOpMATHKU YTIIyOJI€HHOTO YpOBHS 6 10
K1acce OOydarolUMHUCS  OyAyT  JIOCTUTHYTHl  CIEAYIOUIME  MPEAMETHBIC
pe3yJbTaTHhI:

BJIQJICHUE TIPEACTABICHUSAMH O pPOJU HMHOOPMAIIMM W CBS3aHHBIX C HEH
IPOIIECCOB B IMPHUPOJIC, TEXHUKE W OOIIECTBE, NOHATHUAMH «HHOOPMAIIHI,
«uHGOPMAIUOHHBIA  TMPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbI,
«cuCcTeMHBIN A PexT», «MHDOPMALIMOHHAS CUCTEMAaY, «CUCTEMa YIIPaBIICHUS Y,

BJIaJICHUE MeToJaMu TouCKa HWHQpopMaruu B cetd VHTEpHET, yMeHue
KPUTHUYECKU OIICHUBATH WH(OPMAIUIO, TTOYICHHYIO U3 ceTu MHTepHeT;

YyMEHHUE XapaKTepu3oBaTh OOJIbIIME JaHHbIE, MPUBOJUTH IPUMEPHI
UCTOYHUKOB HMX TMOJYYCHUS U  HANpaBJCHUS HCIOJb30BAHMUS, YMCHHUE
KJaccu(UIIMPOBATh OCHOBHBIE 3a/laud aHaliM3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuukaus, KJIacTepu3anusi, aHaIu3 OTKJIOHEHU), MMOHUMATh
MOCJIEIOBATEILHOCTh PEIICHUS 33/1a4 aHaIn3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OUMCTKA U OIleHKa KauyecTBa JaHHBIX, BBIOOp W/WIM TMOCTPOEHHUE MOJIEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YAIU3aIMs JAHHBIX, HHTEPIPETAIUS PE3YIbTaTOB;

NOHUMAHHE OCHOBHBIX NPHUHIMUIIOB YCTPOMCTBA W (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOWJIbHBIX KOMITHIOTEPOB, TEHCHIINI Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHA;

BJIQJICHUE HABBIKAMU DPAOOTHI C OMEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMH
BUJAMH TIPOTPAMMHOTO OOECIEYEHMs] Il pemeHus Y4eOHBIX 3a7ad  II0
BBIOpPaHHOW crielaan3aluu;

HaJIU4HUe MPEJCTABICHUN 0 KOMIBIOTEPHBIX CETAX M UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHITUTIAX OPTAHU3ANNU U (HYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereir, 00 OOmMX NpUHIUNAX pa3paboTKu U (PYHKIMOHMPOBAHHUS HMHTEPHET-
IIPUII0KEHNM;



NOHMMaHHUE Yrpo3 HH(OPMAIMOHHOW  0e30macHOCTH, HMCHOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOACHCTBUA JTHUM yrpo3aM, COOJIIOJICHHE MeEp
0€30MacHOCTH, NPEAOTBPAILAIOIINX HE3aKOHHOE PaCIpOCTPAHEHNE TTEPCOHATIbHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBaHUI TEXHUKN 0€30MaCHOCTU U TMTHEHBI IPU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIOHEHTaAMH HU(POBOro OKPYKEHUS!, IOHUMaHUE
IPaBOBbIX OCHOB HCIIOJIb30BaHUS KOMIBIOTEPHBIX Mporpamm, 0a3 JIaHHBIX HU
paboTel B cetn MIHTEpHET;

NOHMMAaHUE OCHOBHBIX MPUHUMUIIOB JAUCKPETU3alMU Pa3JIUYHbIX BHUIOB
uHboOpMaIlK, YMEHHUE ONpenensiTh HHPOPMAUMOHHBIM OOBEM TEKCTOBBIX,
rpaduyecKkux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax AMCKPETU3allUH,
YMEHUE ONpPENENsATh CPEIHIOK CKOPOCTh I€pelayd JIaHHBIX, OLICHHBAaTh
U3MEHEHHE BPEMEHU IMepeAauyd NpH HU3MEHEHHM HWH(OPMAIMOHHOIO O0BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

yYMEHHUE UCIIOJIb30BaTh MPHU PEIICHUH 3a]lad CBOMCTBA MO3UIIMOHHON 3aIucu
YHCeJl, AITOPUTMA [TOCTPOEHHUS 3aIIMCH YUCa B MO3UIIMOHHON CUCTEME CUHCIIEHUS
C 3aJJaHHBIM OCHOBaHUEM M IOCTPOCHHS YHUCIA MO CTPOKE, COJEpKalleld 3amucCh
ATOr0 YWCiIa B TO3ULIMOHHOM CHUCTEME CYMCIEHUA C 33JaHHBIM OCHOBAHHUEM,
YMEHHUE BBINONHATh apU(PMETUYECKUE OINEepaldd B TMO3ULUOHHBIX CHUCTEMax
CUMCJICHHUS,

YMEHHUE BBINOJIHATH MPEoOpa3OBaHUs JIOTUYECKUX BBIPAXKEHUM, HCIIONb3Ys
3aKOHBl aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabmuIe
UCTUHHOCTH, HUCCJEN0BaTh OOJACTh MCTUHHOCTU BBICKA3bIBAHMS, COAEPHKAIIETO
NepeMEeHHbIE, PelllaTh HECTOKHBIE JIOTUUECKUE YPABHEHUSI U CUCTEMbI YPaBHEHUIA;

NOHMMaHUEe 0a30BbIX aJIrOPUTMOB OOpPAOOTKH YHMCIOBOM U TEKCTOBOM
uHpoOpMaIUH (3alUCh YKCENT B MO3UIMOHHOM CHCTEME CUHCIEHUS, HaXOXJEHUE
BCEX MPOCTHIX YHCE B 3aJJaHHOM JHarna3zoHe, 00paboTKa MHOTOPa3PAIHBIX LETBIX
YKCell, aHAJIN3 CUMBOJIBHBIX CTPOK M APYTHX), aATOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHUE ONpENEeNsaTh CI0XKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHUE 3JEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, MepeOOopHbIe
AITOPUTMBI, TBOMYHBIM MOUCK) U MPHUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPHUTMOB
Pa3HOM CIIOXKHOCTH JIJISl pELIEHUsI OJTHOM 3a/1auu;

BJIAJICHUE YHUBEPCAIbHBIM SI3IKOM MPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHHsIMH O O0a30BbIX THIIAX JAHHBIX M
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YIPABIISIIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh aHAIW3 NPEJI0KEHHON MpOrpaMMbl:
OIpENENATh Pe3yJbTaThl PabOThl MPOrpaMMBbl IPU 33JaHHBIX HCXOJHBIX JAaHHBIX,
ONpPEAENATh, NPHU KAKUX HCXOJHBIX JAHHBIX BO3MOXXHO ITOJIYYEHUE YKa3aHHBIX



pPE3yJIbTAaTOB, BBISBIIATH JIAHHBIC, KOTOPhIE MOTYT NPHUBECTH K OIIMOKE B paboTe
porpamMMbl, (GOPMYIIUPOBATH MPEATIOKEHUS TI0 YIYUIISHUIO TIPOTPaMMHOT0 KOIa;

YMEHHE CO3/1aBaTh CTPYKTYpPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIMOHHBIE MaTEPHAIIBI C HCIIOIh30BAHHEM BO3MOXXHOCTEH COBPEMEHHBIX
IIPOrPaMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yYMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TaOMUIILI IJIs aHAJN3a, MPEACTABICHHUS
U 00paboTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIICHHE  CYMMBI,  CPEIHETO
apu(PMETUIECKOTO, HAWOONBIIET0 W HAUMEHBIIErO0 3HAYEHWH, peIIeHUE
ypaBHEHUH, BHIOOP ONTHUMAIBHOTO PEIICHUS, MOA00p JUHUU TPEHIA, PEIICHUE
3a/1a4 MPOrHO3UPOBAHMS).

B mporecce m3yuenus xypca wHGOpMATHKH YriyOonéHHOTO ypoBHS 6 11
Knacce oOyJalmUMUCA OyAyT  JOCTHTHYTHI  CJENYIONIME  MpPEeIMETHBIC
PE3yIbTaTHI:

YMEHHE CTPOUTh HEPaBHOMEPHBIE KOJBI, JIOMYCKAIOIIHE OIHO3HAYHOE
JIeKoArupoBaHne cooOmeHnid (mpeduKCHbIE KOJbI), WCIIOJIB30BATh IMPOCTEUITNE
KO/BI, KOTOPBIE TTO3BOJISIOT OOHAPYKUBATh U HUCIIPABIATH OMIMOKHU TPH Tepeaade
JaHHBIX, CTPOHUTH KO, O0ECNeYMBAIONIMI HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPU W3BECTHOM YAaCTOTE CHUMBOJIOB, TMOSICHATH MPHUHIIUIIBI
PpabOThI MPOCTHIX ANTOPUTMOB CXKATHS JaHHBIX;

yMEHHE periaTh alTOPUTMUYECKHE 3a/Ja4ud, CBS3aHHBIC C aHAIM30M T'padoB
(3a1a4  TIOCTPOEHUSI  ONTHMAIBHOIO IYTH MEXKIy BepIIMHAMHU Tpada,
ONpeseNieHus]  KOJWYEeCTBAa  pa3lIMYHBIX  MyTed  MEXIy  BepIIMHAMHU
OPHUEHTHUPOBAHHOTO AIMKINYECKOro Tpada), yMEHHE HCIIOIh30BaTh JIEPEBbS MPHU
aHaNMM3€ W TIOCTPOCHUU KOJOB W JUIA TPEACTABICHHS apHPMETHICCKUX
BBIPAXKCHHIA, TIPY PEIICHUU 3a7a4 MOMCKAa U COPTUPOBKH, YMEHHUE CTPOHTH JCPEBO
UTPHI TI0 33JIaHHOMY QJITOPUTMY, pa3padbaThiBaTh U 00OCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETHIO UTPHI;

yMEHHE pa3padaThiBaTh W pEaJU30BBIBATh B BHJEC NPOrpaMM Oa30BbIE
QITOPUTMBI, YMEHHUE HCIOIB30BaTh B MPOrpaMMax JaHHBIC PA3IUYHBIX THIIOB C
y4€TOM OTpaHMYCHUN HAa JUANA30H WX BO3MOXKHBIX 3HAYCHHUM, MPUMEHSTH MPHU
pENICHUH 3a/1a4 CTPYKTYPHI JaHHBIX (CIHUCKH, CIIOBAPH, CTEKH, OUEPEIH, ICPEBbsI),
UCTIONBh30BaTh 0a30BbIE OMEpalii CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJIaPTHBIE ¥ COOCTBEHHBIE TOAIPOTPaAMMBI JUIsI 00paOOTKH YUCIIOBBIX JaHHBIX
U CHMBOJBHBIX CTPOK, HCIOJB30BaTh MPHU pa3pabOTKe Mporpamm OUOIMOTEKH
MOJIPOTpaMM,  3HaTh (DYHKIIMOHATHHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHUE UCTIONBh30BaTh CPEACTBA OTIAIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHUS, YMEHHUE IOKYMEHTUPOBATH MPOTPAMMBI;

yMEHHE CO3/1aBaTh BeO-CTPAHUIIBI;



BJIQJICHUE OCHOBHBIMU CBEICHUSIMH O 0a3ax JaHHBIX, HUX CTPYKTYpe,
CpeAcTBax CO3/laHuS M PAa0OTBI C HHUMH, YMEHHE HCIIONb30BaTh TaOJIMYHBIC
(pensuroHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aIpPOChl B 0a3aX JaHHBIX, BBHIIOIHATH
COPTUPOBKY M IOUCK 3amuceld B 0a3ze JaHHBIX, HAIMOJHATH pa3paboTaHHyIO 0azy
JAHHBIX) ¥ CTIPABOYHBIE CUCTEMBI;

YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTUUECKUE MOJENN JJIs aHaJIn3a
O0BEKTOB UM TMpOIEeccCOB: (OPMYIHUPOBATh IEIb MOJAETUPOBAHUS, BBIIOIHITD
aHalM3 pe3yNbTaToOB, TMOJYYCHHBIX B XOJ€ MOJCIUPOBAHHS, OICHUBATH
COOTBETCTBUE MOJIEIH MOJIEIUPYEMOMY OOBEKTY WM MpOLECcCy, MPelCTaBIsITh
pe3yJbTaThl MOJIETUPOBAHUS B HArJISAHOM BUJIE;

YMEHHE OpraHU30BBIBATh JIMYHOE HWH(OPMALMOHHOE MPOCTPAHCTBO C
UCTIOIB30BAHUEM PA3IUYHBIX CPEACTB HU(MPOBBIX TEXHOJIOTHH, TOHUMaHUE
BO3MOKHOCTEH ITM(PPOBBIX CEPBHCOB TOCYNAPCTBEHHBIX YCIYTr, LU(POBBIX
00pa3zoBaTeNbHBIX CEPBUCOB;

NOHMMaHNE OCHOBHBIX MPHUHIIUIIOB Pa0dOThI, BO3SMOKHOCTEH M OTpaHUYCHUS
NPUMEHEHUSI TEXHOJOTH MCKYCCTBEHHOI'O MHTEUIEKTa B PA3NIMYHBIX 00JaCTSIX,
HaJlMuMe NPEJCTaBIEeHUH O Kpyre peliaeMblx 3ajad MAaIIMHHOTO OO0Yy4eHUus
(pacnio3HaBaHMsl, KJIacCU(PHUKAIMN U MPOTHO3UPOBAHUS) HAJIUUUE MPEACTABICHUN
00  HUCTHONB30BAaHUM  HMHPOPMAIIMOHHBIX  TEXHOJNOTHUA B Pa3IMYHBIX
npodeccuoHaIbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeoB u Tem uugpoBbie
Ne ni/m P Konrtpoasnbie | I[IpakTnueckue (mupp )
NporpaMMbl Bcero o0pa3oBaTejbHbIe
padoTsbI padoThbI
pecypchbl
Pasnea 1. lln¢ppoBasi rpaMOTHOCTH
KomnbroTep - yHUBEpcaabHOE YCTPOHCTBO
1.1 6 0 0
00pabOTKH TaHHBIX
1.2 [IporpammHOe obecrieueHue 0 0
1.3 Komnerorepnsle cetu 0 0
14 HNudopmanmonnas 6€301MacHOCTh 0 2
Wroro no pazueny 24
Pa3nea 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
21 [IpencraBnenue HHPOpPMALIUH B 19 0 )
KOMIIbIOTEpE
2.2 OcHOBBI aJIr€OpbI JIOTUKH 14 0 1
2.3 Komnerotepnas apudmernka 7 0 1
Hroro no pa3neny 40
Paznen 3. AnropuT™Mbl 1 NIporpaMMUupOBaHue
3.1 BBenenne B mporpaMMupoBaHUe 16 0 0.5
3.2 BcnomoratenbHble anropuTMbl 8 0 2
3.3 YucieHHbIE METOIBI 5 0 3
3.4 AnTOpUTMBI 00paOOTKH CUMBOJIBHBIX 5 0 1

JTAHHBIX




3.5 AnropuTMBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pa3zpnen 4. UnopmManmoHHbIE TEXHOJIOTHH
4.1 O0paboTKa TeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanus Ta"HHBIX 3
Hroro no pazneny 14
PeszepBHoe Bpemsi 14 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 21.5




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHme pa3iesioB u TeM uugposbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTeIbHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. TeopeTrnueckue 0oCHOBbI HH(POPMATHKH
11 WNudopmanus n nuabhopMaoHHbIE 10 0 95
MIPOLIECCHI
1.2 MopenupoBanue 8 0 2
Hroro 1o pasueny 18
Pa3nea 2. Anropur™Mbl ¥ NIporpaMMHupoOBaHHue
2.1 DNEeMEHTBI TEOPUH AJITOPUTMOB 6 0 1
2.2 AJNTOPUTMBI U CTPYKTYPHI TaHHBIX 28 0 10
53 OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 0 45
IPOTPaMMHUPOBAHUS
Hroro no pazneny 50
Pasnen 3. UndopmannoHHbie TEXHOJIOTUH
31 KomMmnsrorepHo-MaTemMaTnueckoe 8 0 2
MO/JICITUPOBAHUE
3.2 Ba3el gaHHBIX 10 0 4
3.3 Beb6-caiiTs 14 0 4
3.4 Kommnerotepras rpaduka 8 0 3.5
3.5 3D-monenupoBaHue 8 0 3
Hroro no pazueny 48




Pe3epBHOE Bpems

20

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




HNOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne uudgposBbie
/i Tema Ypoka Beero KOHTpOJ‘ILHLIe HpaKanecmle oﬁpasoBaTeJIbeIe
padoTsbI padoThbI pecypesr
TpeOGoBaHMs TEXHUKH O€30MMACHOCTH U
1 TUTHEHBI IPU paboTe ¢ KOMITBIOTEPAMU U 1 0 0
JIPYTMMU KOMIIOHEHTaMU IIU(pPOBOTO
OKpPYKECHHUS
5 [puHIMUIE paboTH KOMITBIOTEPOB H 1 0 0
KOMIIbIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TIOMOIIIBIO IITUH. 1 0 0
KoHTposneps! BHEIIHUX YCTPOMCTB
4 ABTOMAaTHYECKOE BBIIOJIHEHUE ITPOTPAMMBI 1 0 0
IIPOLIECCOPOM
OnepatuBHas, NOCTOSTHHAS U
5 JoNTOBpeMeHHast maMATh. KoHTpoIiepbl 1 0 0
BHEIIHUX yCTpOUCTB. [Ipsimoit noctyn k
MaMsTH
6 CoBpeMeHHbBIE KOMITBIOTEPHBIC TEXHOJIOTHH 1 0 0
[IporpamMmMHOe obecrieueHrne KOMIbIOTEPOB,
7 KOMIIBIOTEPHBIX CUCTEM M MOOMIIBHBIX 1 0 0
YCTPOMCTB
3 CucteMHOe IporpaMMHOE 0OecrieueHue. 1 0 0
OnepalvoHHbIE CHCTEMBI
9 Yrunutel. J{paiiBepbl yCTPOHCTB. 1 0 0




[lapannensHoe MporpaMMHpOBaHUE

HHCT&HHSIHH?I U JCUHCTAJIIAIIUA

10 MIPOTPaMMHOTO 00eCTIeYeHUs
®aiinoBble cuctemsl. [IpuHIUITBL

11 pa3MelleHus 1 MMeHOoBaHUs (hailioB B
noyroBpemMeHHo# mamsatu. [11a6monb! s
OTIMCaHMS TPy (Pailyion
3akoHogaTenbcTBO Poccuiickon denepanun

12 B 00J1aCTH MPOrPaMMHOI0 00ecTIeYeHUs U
JAHHBIX
[IpuHLIMIIBI TOCTPOEHUS U anapaTHbIe

13 KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetp UnTEpHET

15 Pasnenenne IP-cetn Ha MOACETH C IIOMOILBIO
MacOK IIOJICETER

16 CereBoe aIMUHUCTPUPOBAHHE
Buasr nestensHocTr B ceT IHTEpHET.

17 CepBucsel UnTepHera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTU

18 HNudopmannonnas 6€30MacHOCTb

19 BpenonocHsle nporpaMMHOe oOecreyeHne 1
MeTO]1bl OOpbOBI ¢ HUM

20 [Ipaktuyeckast pabota 1o Teme
"AHTUBUPYCHBIE TPOTrPaMMBI"
Opranu3anys JMYHOTO apXUBa HHPOPMALIUY.

21 Pe3epBHoe konmpoBanue. [laposbHas

3aluTa apxuBa




22

[IudpoBanre n1aHHBIX

23

AnroputMm mmgppoBanus RSA.
Creranorpadus

24

[IpakTrdeckas paborta o Teme
"[lludppoBanue naHHBIX"

25

WNudopmarnus, 1aHHbIE U 3HAHUS.
WHdopmannoHHbIEe TPOIECCH B TPUPO/IE,
TEXHUKE U 00IeCTBE

26

HemnpeprsIBHBIE U IUCKPETHBIE BETNYUHBI U
curHaisl. HeoOXoauMocTs TUCKpeTH3aIiu
WHPOPMaIINH, IPeTHA3HAYEHHON /IS
XpaHeHHus, epeiayn U 00paboTKU B
HU(PPOBBIX CUCTEMAX

27

JIBonuHOE KOUpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHBIE KOJIbI. JleKoIupoBaHue
COOOIIIEHUH, 3aIMCAaHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

VYcenosue ®ano. [loctpoenne o1HO3HAYHO
JEKOIMPYEMBIX KOJIOB C TTIOMOIIBIO JIepeBa.
I'pad An. A. Mapkosa

29

EnuHuIb n3MepeHust KOTU4ecTBa
nHpopmanuu. AndaBUTHBIN TOIX0T K
OIICHKE KOJIMYeCcTBa HH(POpMAIUN

30

CucreMbl CUACIIEHUS

31

[TepeBon unce U3 OAHON CUCTEMBI
CUMCIJICHHS B APYTYIO

32

HBOI/I‘lHaﬂ, BOCBMCpHYHAA U
meCcTHaaAuaTCpruIHasA CUCTEMBI CHUCIICHUA,




CBsA3b MCXKIY HUMU

33

I[BOI/ILIHaSI, BOCBbMCpHYHAA U
meCcTHaaAuaTCpuiHasA CUCTCMbI CUHUCIICHUS,
CBs3b MCXKIY HUMHU

34

HBOI/I‘lHaﬂ, BOCbMCpHUYHAA U
meCcTHaaAuaTCpruIHasA CUCTEMBI CHUCIICHUS,
CBsA3b MCXKY HUMHU

35

ApudmeTnueckue onepanuu B
MO3UIIMOHHBIX CUCTEMaX CUUCIIEHUS

36

TpouuHas ypaBHOBEIIEHHAs cUCTEMaA
CUHCJICHUS

37

I[BOI/I‘-IHO-IIGCSITI/I‘-IHaH CHUCTEMA CUUCIICHUA

38

KO,I[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe xoaupoBanue n300pakxeHui

40

41

[IpakTrdeckas pabora 1o Teme
"Tuckperusarus rpaduaeckon
nHpopmarun"

[IBeToBbIE MOAENHN. BexkTopHOE
KoaupoBanue. @opMatsl (haiios.
Tpéxmepnas rpadpuka. @pakranbHas
rpaduka

42

KomupoBanue 3Byka. OrieHka
MH(OPMaLIMOHHOTO 00bEMA 3BYKOBBIX
JaHHBIX NPH 33JaHHBIX YaCTOTE
JUCKPETU3ALUH U Pa3psIAHOCTH
KOJMPOBaHUS

43

[IpakTrueckas paboTa 1o Teme
"luckpeTr3anus 3ByKoBoi nHpopMarumn'"




44

OcHOBBI aJIreOpbI TOTUKH

45

Jlornueckue onepauuu. Tabnuibl
HUCTUHHOCTHU

46

Jlornueckue BeipaxkeHus. Jlornueckue
ToXKAecTBa. J[oka3aTeabCTBO JIOTHYECKUX
TOXIIECTB C IIOMOIIIBI0 TAOIUIl HICTUHHOCTH

47

[paktuyeckas padora o teme «Iloctpoenue
Y aHaJIM3 TaOJIUI] HCTUHHOCTH B TAOJIMYHOM
nporeccope»

48

Jloruueckue oneparuy 1 ornepaiuy HaJl
MHOKECTBAMHU

49

Jlornueckue onepauuu U Olepanvy Ha
MHOXECTBAMHU

50

3aKoHbI ANreOphl JOTUKU. JKBUBAJICHTHBIC
npeoOpa3oBaHMsl JIOTHYECKUX BBIPAKCHUI

51

Jlornuyeckue ypaBHEHUS U CUCTEMBbI
YPaBHEHUI

52

Jlornueckue GyHKIMH. 3aBUCUMOCTD
KOJINYECTBA BO3MOXXHBIX JIOTHYECKUX
(GyHKUIUH OT KOJTMYECTBA apTyMEHTOB.
[TonHbIie cucTEMbI TOTHYECKUX (DYHKITUI

53

Kanonuueckue Gpopmbl T0rH4ecKUX
BbIpakeHHi1. COBEpILICHHBIE
JU3BIOHKTUBHBIC 1 KOHBIOHKTHUBHBIC
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI KX
MIOCTPOCHHUS T10 TaOIHUIe UCTHHHOCTH

54

Jlormueckue JIeMEHTHI B COCTaBe
KOMIIbIOTEpA




55

Tpurrep. CymmaTtop. MHoOropaspsiaHbIi
CyMMaTrop

56

[TocTpoeHune cxem Ha JTOrHYECKUX
3J€MEHTaX. 3alUCh JOTUYECKOTO BhIPAKEHUS
0 JIOTUYECKOM CXeme

57

MukpocxemMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

[IpencraBieHue 1ENbIX YUCEN B TAMATH
KoMIbtoTepa. OrpaHUYEeHHOCTh IUana3oHa
qyceJl IpU OTPpaHUYEHUHU KOJINYEeCTBa
paspsaoB. [lepenonnenne paspsiHOil ceTku

59

60

be33HakoBbIe U 3HAKOBBIC JAHHBIC.
3HaKOBBIN OUT. [[BONYHBIN TONOJTHUTEIBHBIN
KO/l OTPULIATEIbHBIX YUCE

[TobuTOBBIE JTOTHYECKHE OTIEPAIUH.

Jlornueckuii, apuMeTHUECKUI U
IUKIMYECKUH CIIBUTH

61

[IudpoBanue ¢ MOMOIIBIO TOOUTOBOH
onepauuu «uckiovaromniee NI

62

HpeI[CTaBJICHI/IC " XPaHCHUC B IaMATU
KOMITIBIOTCPA BEIICCTBCHHBIX YUCCII

63

Brimonraenue onepaum‘/i C BCIICCTBCHHBIMH
YHuCJIaMH1, HAKOIIJICHUC OImnOOK npu
BBIYHCIICHUAX

64

[Ipaktuyeckas padora o teme «M3ydenue
[IOPA3PAIHOr0 MAIIMHHOTO NPEACTaBICHUSA
LIEJIBIX U BEECTBEHHBIX YUCEID)

65

AHaNN3 aaropuTMOB




OTanel PEIICHHUS 3a/la4 Ha KOMIIBIOTEPE.

66 HNHucTpyMeHTaNBbHBIE CPEICTBA: TPAHCIATOP, 1 0 0
OTJaYMK, TPOPUINPOBIIUK
Cpena nporpamMmmupoBanus. KoMnusisiius u
67 MHTEpIpeTanus nporpamm. BupryasibHbie 1 0 0
MammHel. IHTETpUpOBaHHas cpena
pa3paboTku
68 MeTob! OTIIAAKHU IPOrpaMM 1 0 0
69 Twurbl mepeMeHHbBIX B S3bIKE 1 0 0
IPOTPaMMHPOBAHUS
70 OO0paboTKa MebIX YUCe 1 0 0
71 O06paboTKa BELIECTBEHHBIX YHCET 1 0 0
72 CrydaiiHple ¥ TICEBIOCTYYaHBIC YUCIa 1 0 0
73 Betsiienusi. CiioxHBIC yCTIOBHUS 1 0 0
74 [uxiel ¢ ycaoBueM 1 0 0
[uxmel o mepemMeHHON.
75 B3anMo3aMeHs1eMOCTh pa3IMYHbBIX BHIOB 1 0 0
IIUKJIOB
76 O0paboTka HaTypaJIbHBIX YHCEIT C 1 0 0
UCIOJIb30BAHUEM LIUKIIOB
HaxosxaeHne BceX MpOCThIX YHCEI B
77 3aJaHHOM Juanas3one [IpakTuueckas pabora 1 0 05
o Teme «Pemenne 3a1aq MeTooM
nepedopar»
78 WNuBapuanT nukia 0 0
79 JIOKyMEHTHpOBaHUE IPOTPaMM 0 0
80 O0paboTKa TaHHBIX, XpAHALIMXCS B (paimax 0 0




81

Pa3Ouenue 3a1aun Ha oa3a0a4ul

Hcnonp3oBanue cTanapTHON OMOIMOTEKN
s3bIKa IIporpammupoBanus. [lonknroyenue

82 O6MOIMOTEK MOAIPOrpaMM CTOPOHHHUX
IIPOU3BOUTENIEH

83 [MoanporpaMmel (TipotieIypsl B (O YHKITHH)

84 [oanporpaMmel (ipouieypsl ¥ (QYHKITHH)

85 [paktuyeckas padora no Teme "PazpaboTka
nojanporpamm"
Pexypcust. PexkypcuBHble 00BEKTHI

86 (ppakransr). PexypcuBHbIE pOLeAypHI U
¢bynkuuu. Mcnonp3oBanue cTeka Jist
OpraHu3allui PeKypCUBHBIX BBI30BOB

87 [Ipaktuyeckas pabora o Teme
"PexkypcuBHBIE TOAIPOrPaMMBbI"”

88 MoaynbHBII HPUHLIKII IOCTPOCHUS
porpamMmm

89 YuciieHHbIE METOIbI

90 [IpakTrueckas padbora no teme «HucneHnoe
pelieHue ypaBHeHU

01 Hcnonb30BaHue TUCKPETU3ALIUH B
BBIUUCIIUTENBHBIX 33/1a4ax
[IpakTrueckas pabora 1o Teme

92 «[TpubnmxEHHOE BHIYMCIICHUE ITHH KPUBBIX
U momaaen puryp»

93 [Ipaktrueckas padora o teme «llonck
MakcuMyma (MUHUMYyMa) QyHKLIHN»

94 OOpaboTKa CUMBOJIBHBIX JTAHHBIX.




AnroputmMbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOACYET KOJMYECTBA MOSBICHUN CHMBOJIA B
CTpOKE

95

AJIFOpI/ITMLI 06pa6OTKI/I CHUMBOJIbHBIX CTPOK:
pa36HeHHe CTPOKH Ha CJIOBa I10 HpO6€J’IBHLIM
CHMBOJIaM

96

Anroput™Mbl 00paOOTKH CUMBOJIBHBIX CTPOK:
MOMCK MOJCTPOKU BHYTPH JIaHHOM CTPOKH;
3aMEHa HalJCHHON NOJCTPOKHU Ha IPYTyIO

CTPOKY

97

[IpaxTrueckas pabora no teme "O6paboTka
CTPOK C UCTIOJIb30BaHUEM (DyHKIIHIA
CTaHJapTHOU OMOIMOTEKH sI3bIKA
nporpaMMupoBaHus"

98

['eneparus ciioB B 3a1aHHOM ali(haBUTE

99

100

MaccuBsl 1 IOCIEA0BATEILHOCTH YUCET.
[Ipaktuyeckas pabora o Teme "3anoiHeHue
Maccuba"

O06001mEHHBIE XapaKTePUCTUKN MacCHBa

0.5

101

JIMHEWHBIN MMONCK 3aJJaHHOT0 3HAUCHHS B
MaccuBe. [Ipaktuueckas paboTa 1mo reme
"JIMHEWNHBINA ITOMCK 3aJaHHOI0 3HAUEHHUS B
Maccune"

0.5

102

[IpaxTrueckas padora no teme "Ilonck
MUHUMAJIBHOTO (MaKCUMAIBHOT0) dJIEMEHTA
B YHCJIOBOM Maccube"

103

CopTrpoBKa OJHOMEPHOTO MACCHBA.
[IpocTeie METOABI COPTHPOBKH.

0.5




[Ipaktrueckas padora o teme "IIpocTeie
METOJbI COPTUPOBKHM MaccuBa'

CoptupoBka ciusinueM. beicTpas

copTupoBka MaccuBa (anroputm QuickSort).

104 1 0 0.5
[IpakTrueckas pabora o teme "bricTpas
COpPTUpPOBKA Maccupa'
JIBOWYHBIN MTOUCK B OTCOPTUPOBAHHOM
105 MaccuBe. [Ipaktuueckas paboTa 1mo reme 1 0 0.5
"JIBOMYHBINA MOUCK"
106 JIByMepHBbIC MAaCCUBBI (MATPHIIBI) 1 0 0
107 Anroput™Mbl 00pabOTKH MaTPHI] 1 0 0
108 Pemenue 3a1au aHanm3a JaHHBIX 1 0 0
109 CpencTBa TEKCTOBOTO MPOIECCopa 1 0 0
110 KommnbrotepHast BEpCTKa TEKCTa 1 0 0
[Ipaktuyeckas pabora no Teme "Bépctka
111 JIOKYMEHTOB C MAaTEMaTUYECKUMHU 1 0 1
dhopmynamu"
112 HNHCcTpyMEeHTHI perieH3upOBaHMS 1 0 0
113 [IpakTrueckas pabora 1o Teme 1 0 1
"MHOrocTpaHU4HbIE JOKYMEHTHI"
Ob6naynsle cepBuchl. KomiekTuBHas padora
114 ¢ nokymeHtamu. [Ipaktrueckas padbota 1mo 1 0 05
teme "KosiekTuBHas paboTa ¢
JTOKyMeHTaMu"
115 Awnanus na"HueIX. boabiine naHHble 0 0
116 MarmHHOE 00y4YeHHE 0 0
117 AHaNM3 NaHHBIX C TTOMOIIBIO AJIEKTPOHHBIX 1 0 0

Ta0JIULL




[IpakTrueckas padora o reme "AHanus

118 1 0 1
JAHHBIX C TOMOIIBIO AJIEKTPOHHBIX TabuI"
[ocTpoenue rpadukoB HyHKITHA.
[Ipaktuyeckas padora no Teme "Harnsanoe
119 l'IpCILCTaBJIeHI/IevPCSYJIBTaTOB 1 0 05
CTATUCTUYECKON 00paObOTKH TAaHHBIX B BUIE
JMarpaMM CpeICTBAMH PEIaKTopa
AJIEKTPOHHBIX TabHI"
JIunum tpenna. [Ipaktuyeckas pabota mo
120 teme "[lonOop nmuHUM TpeHaa, 1 0 0.5
MPOTrHO3UpOBaHue"
[Ton6op mapameTtpa. [IpakTuyeckas padbota
121 110 TeMe "YHcIeHHoe pellleHne ypaBHEHU ¢ 1 0 0.5
MOMOIIIBIO TToI00pa mapameTpa”
OnTuMu3aIus Kak MOUCK HAMITYYIIEeTO
pelIeHusl B 3aJaHHBIX YCIOBUSX.
122 [Ipaktuyeckas pabora o Teme "Perenne 1 0 0.5
3aJ1a4 ONTUMH3ALUH C TIOMOIIBIO
AJIEKTPOHHBIX TabIHUIT"
123 PesepBHOE Bpems 1 0 0
124 PezepBHOE Bpems 1 0 0
125 PezepBHOE Bpemst 1 0 0
126 PesepBHOE BpeMs 1 0 0
127 PesepBHOE Bpems 1 0 0
128 PesepBHOE Bpems 1 0 0
129 PezepBHOe Bpemst 1 0 0
130 PesepBHOE Bpems 1 0 0
131 PesepBHOE Bpems 1 0 0




132 PezepBHOe Bpemst 1 0 0
133 PesepBHOE Bpems 1 0 0
134 PesepBHOE Bpems 1 0 0
135 PezepBHOE Bpems 1 0 0
136 PezepBHoe Bpemst 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 0 21.




11 KJIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne nudposbIe
Tema ypoka Konrpoabusie | IIpakTHyeckue
n/n Bceero o0pa3oBaTeJibHbIE
padoTbI padoThbI
pecypchbl
KonuuectBo undopmarnuu 0
AJNTOPUTMBI C)KATHUS JTAHHBIX 0
Anroputm Xadpmana 0 0
4 [TpakTrueckas padota o teme "Cxatue 1 0 1
JIAHHBIX C MOMOIIbI0 anroputMa Xaddmana"
5 Anroputm LZW 1 0 0
AJNTOPUTMBI C)KaTHUS TAHHBIX C TOTEPSMHU.
6 [TpakTrueckas padota o teme "CxaTue 1 0 05
JaHHBIX ¢ moTepsmu (anmroputmel JPEG, '
MP3)"
CkopocTh nepeiaun JaHHBIX
[TomexoycToiUnBBIE KOJIBI 0
9 [IpakTueckas pabora 1o Teme 1 0 1
"[TomexoycToiturBbie KOJIbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3auMozeiicTBrue. CucTeMHbINH (D PEKT. 1 0 0
VYnpasnenue kak HHGOPMAITMOHHBIN
nporiecc. OOpaTHas CBsI3b
11 Mopaenu 1 MoaeIMpOBaHUE 0
12 I'padmr
13 Pemenwe 3aa4 ¢ momorisio rpados 0




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[Tpaktuyeckas padora no Teme "[lonck

16 BBIUTPBIIIHON CTPATETHH B UTPE C TOJTHOM
nHpopmanuen”

17 CpencTBa HCKYCCTBEHHOI'O HHTEIIJIEKTa

18 [Tpaktuueckas padora no Teme "Cpencrsa
HMCKYCCTBEHHOT'O MHTEIJIEKTa"
dopmanuzanus MOHATHS allrOPUTMA.

19 Mammna TrroprHra Kak yHHBepcajlbHas
Mozenb BeluuciaeHui. Tezuc Yépua—
Teropunra
[IpakTrueckas pabora o Teme

20 "CocTaBiieHHE TPOCTON NpOrpaMmBbl JJIs
MamuHbl Teropunra"

21 Mammna Ilocra

22 Hopwmanbnsie anropudmer Mapkosa
ANTOpUTMUYECKH Hepa3pelIuMble 3a1a4u.

23 3amava ocraHoBa. HeBO3MOKHOCTh
aBTOMATUYECKOM OTJIAJIKU IPOrpaMM

24 Cn0XHOCTh BBIUHCICHHM
[Touck mpocThIX YuCEN B 3aJaHHOM

25 JIMana3oHe ¢ MOMOUIbIO AITOPUTMA «PELIETO
Oparochenar

26 [Tpaktuyeckas padora o teme "[lonck
MPOCTHIX YKCEJI B 3aJITAaHHOM JIHana3oHe"

97 MHoropa3psiiHbI€ LENIbIe YnCia, 3aJa41

JUIMHHOU apu(METHKH




28

[IpakTrueckas padota o teme "Peanuzanys
BBIYMCIICHUI C MHOTOPAa3pPsITHBIMU YUCIIAMH"

29

CnoBapu (accollMaTUBHbIE MACCHUBBHI,
otoOpakeHus). Xau-radbmauipl. [loctpoenue
an(aBUTHO-YACTOTHOT'O CIIOBAPS ISt
3aJJaHHOTO TEKCTa

30

[IpakTueckas padora no teme "[loctpoenue
a(aBUTHO-YACTOTHOTO CIIOBAPS JIJIs
3aJJaHHOTO TeKcTa"

31

Ananmm3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenne mociaemoBaTeIbHOCTEH IO
mabIiony. PerynspHbie BhIpaXkeHuUs.
YacToTHBIN aHAIN3

32

[IpakTrueckas pabota o Teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Crexu. AHAJIN3 MPABUIBHOCTH CKOOOYHOTO
BBIPAYKCHUS

34

Beruuciienue apuMeTn4eckoro BeIpaKeHHs,
3aMMCaHHOTO B TOCTHUKCHOM popme

35

IIpakTueckas padbora o teme "Boruncienue
apu(METHYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO
B nocTdukcHou popme"

36

Ouepenu. Ucnonb3oBanue ouepenu st
BpeMCHHOFO XpaHeHI/ISI JTAHHBIX

37

[IpakTryeckas paboTa Mo Teme
"Ucnonws3zoBanue ouepenu”

38

HepeBbsi. Peanu3zanus aepesa ¢ moMOIIBIO
CCBUIOYHBIX CTPYKTYp. /J[BonuHBIE




(bunapHeie) nepeBbs. [locTpoenne nepeBa
JUTS 33JJTAHHOTO apU(PMETHIECKOTO
BBIPAKCHUS

39

[TpakTryeckas paboTa Mo Teme
"Hicnionb30BaHuE AEPEBbEB ISl BBIYMCICHUS
apu(pMETHUYECKUX BBIPKCHHI"

40

PexypcuBHbBIE anropuTMbI 00X0/1a IepeBa.
Hcnionb30BaHe cTEKa M OUepeu s 00xoaa
JepeBa

41

PekypcuBHble aroputMbl 00X0/1a 1epeBa.
Hcnonp3oBaHue cTeka v ouepeau it 06xona
JepeBa

42

AnroputMmsl Ha rpadax. [loctpoenue
MHHHUMAaJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHUPOBAHHOTO rpada

43

44

O6xox rpada B rmyouny. O6xon rpada B
[IUPUHY

KonnuecTBO paznuyHbIX MyTel MEXIAY
BEPIIMHAMU OPHUEHTUPOBAHHOTO
aIMKJINYecKoro rpaga

45

Anroputm JIeHKCTpBI.

46

[IpakTrueckas padota o Teme "Brraucnenue
JUITMHBI KpaTyaiIlero myTu Mexmny
BepmMHaMu rpada (anroput™ Jlenkerpor)”

47

AnroputMm ®nonaga—yYopiuamuia

48

3agauu, penaeMple ¢ TOMOIIBIO
JIUHAMHUYCCKOTI' O HpOFpaMMI/IpOBaHI/ISIZ




BBIUMCJICHHE PEKYPCUBHBIX (DYHKIIHI

[IpakTrueckas padbora no teme "Boranciaenue

49 PEKYPCHUBHBIX ()YHKIUH C TOMOIIBIO 1
JTUHAMUYECKOTO MPOrPaMMUPOBAHHS"
3anauu, pernraeMble ¢ MOMOIIBIO

50 JTUHAMAYECKOTO TIPOTPaMMHUPOBAHHS 0
IIOACYET KOJIMYECTBA BAPUAHTOB
[Tpaktuueckas padora no Teme "[logcuér

51 KOJIMYECTBA BAPUAHTOB C IOMOUIBIO 1
JTUHAMUYECKOTO MPOrpaMMUpOBaHUs "
3agaun, pernraemMbie ¢ TOMOIIBIO

52 JUHAMHUYECKOIr0 TPOrpaMMUPOBAHHUS: 33]1a4H 0
ONTUMMU3AIIH

53 [Tonarue o mapaaurMax nNporpaMMHpPOBAHHUSL. 0
00630p A3BIKOB IPOrPaMMHUPOBAHUS

54 [Tonsitre 06 00 BEKTHO-OPHEHTUPOBAHHOM 0
MPOrpaMMHUPOBAHUU

55 OO0BeKTHI ¥ Ki1acchl. CBOMCTBA M METOBI 0
00BEKTOB

56 OOBEeKTHO-OPHUEHTUPOBAHHbIIN aHAIN3 0
[IpakTryeckas paboTa Mo Teme

S7 "Hcnionb30BaHne TOTOBBIX KJIACCOB B 1
nporpamme"”

58 Pa3paboTka nporpaMmm Ha OCHOBE OOBEKTHO- 0
OpPUEHTHPOBAHHOI'O MOX0/1a

59 [TpakTrueckas padota "Pa3paboTka mpocToii 1
MPOTPAMMBI C UCIIOJIB30BAaHUEM KI1aCCOB"

60 WNukancynsuus. [Ipaktuaeckas pabora o 0.5




teMe "Pa3paboTka Kiacca, CIOIb3YIOIIETO
WHKAICYIS U0 "

61 HacnenoBanwue. [lomumopduzm 0

62 [Tpaktuueckas padora no Teme "PaspaboTka 1
Hepapxuu KjiaccoB"

63 Cpensi ObICTpOH pa3pabOTKH MPOTPAMM. 0
[TpoexTupoBanue uHTEpdeiica moabp30BaATENS

64 [TpoexTupoBanue uHTEpdeiica noabp3oBaTeNs 0

65 Mcnionb30BaHUE FOTOBBIX YIPaBIIIEMBIX 0
AIIEMEHTOB JIJIS TIOCTPOEHUs HHTepdetica

66 [Ipaktuyeckas padora o Teme "Pa3paboTka 1
porpamMmsl ¢ rpadudeckuM uHTepdericom”

67 N3ydenue BTOporo s3bika 0
POTPaMMHPOBAHUS

68 N3yyenue BTOpOro sA3bIka 0
IPOTrpaMMUPOBAHUS

69 OTanbl KOMIBIOTEPHO-MaTEMAaTHUECKOTO 0
MO/JIEITUPOBAHUS
JuckpeTu3anys Ipu MaTeMaTHIeCKOM

70 MO/JICIIUPOBAHUH HEMPEPBIBHBIX ITPOLIECCOB. 0
MogenupoBaHue JBUKEHUS

71 [IpaxkTueckas padbora o Teme 1
"MopenupoBaHue JBUKEHUS"
MozenupoBaHie OMOTOIMYECKHX CHCTEM.

72 [Tpaktuueckas paborta o Teme 0.5
"MopenupoBaHrue OHOJIOTHIECKUX CHCTEM"

73 MaremMaTHueCKue MOJICTH B YKOHOMHKE. 0

BrraucnutenbHbie 9KCIICPUMCHTEI C




MOACIAMU

BepostHocTHbIe MOAEnH. [IpakTHueckas
paborta o Teme "MmuTanoHHOE

74 MOJIETUPOBAHUE C MMOMOIIIBI0 MeToa MoHTe- 05
Kapino"

75 KomMmrmsroTepHOe MOICTUPOBAHUE CHCTEM 0
yIpaBICHUS

76 O06paboTKa pe3yabTaToOB SKCIIEPUMEHTA 0

7 Tabnuunble (pensSIUOHHBIC) 0a3bl JAHHBIX 0
[Touck, copTUpOBKA M (PYITETPAIHS TAHHBIX.

78 3anpocsl Ha BBIOOPKY JTaHHBIX. 3aIIPOCHI € 0
napameTrpamu. BeraucinseMble moss B
3ampocax

79 [TpakTrueckas padota o Teme "Pabora ¢ 1
TOTOBOM 0a30il TaHHBIX"
MHuorota0nuuHbie 0a3bl TaHHBIX. THITBI

80 cBs3eil Mexay Tabnunamu. BaemHuil kirod. 0
[lenocTHOCTD 6a3bl JAHHBIX

81 [IpaxkTrueckas pabora no teme "Pazpabortka 1
MHOT'OTa0IMYHON Oa3bl JaHHBIX"

82 3anpochl K MHOTOTaOIMYHBIM 0a3aM JaHHBIX 0

83 [TpakTrueckas padoTa o Teme "3anmpocsl K 1
MHOTroTa0IM4YHOH 0a3e mJaHHBLIX"

84 S3bIK yripaBneHus qaHHeiMH SQL 0

85 [TpakTrueckas pabota no Teme "YmpaieHue 1
JIAHHBIMU C TTOMOIIBIO si3b1ka SQL"

86 Hepemsiimonnsie 6a3bl JaHHBIX. DKCIIEPTHHIS 0

CHCTCMbI




87

HuTepHeT-npuioxeHus

[TonsATHE O CEpBEPHOM U KIIMEHTCKOM YaCTIX

88 caiita. TexHOIOTUs «KIIMEHT — CepBEpP», €&
JTOCTOMHCTBA U HEJI0CTATKU

89 OcHoBsI s13p1ka HTML

90 [IpaxkTrueckas padbora no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBsl s13p1ka HTML

92 OcHoBbl si3p1ka HTML
[IpakTueckas padbora no teme "Co3nanue

93 BeO-CTpaHUIIbI, BKJIIOYAIOLIEH
MYJIbTUMEINIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUIEO)"

94 OcHoBbI Kackaubix Tadmuil ctuieit (CSS)
[IpakTuueckas pabora Mo Teme

95 "OdopmiieHre CTPAHUIIBI C TOMOIIBIO
KacKaIHbIX TaOuI cTuieii”

96 Cuenapuu Ha s3bIKe JavaScript

97 Cuenapun Ha si3pike JavaScript

98 ®opMmebl Ha BeO-cTpaHULE

99 [TpakTrueckas padota o teme "ObOpaboTKa
JAaHHBIX QopM"

100 Pa3mernienue BeG-caiiToB. Ycayra XOCTHHTA.
3arpyska ¢aiiioB Ha caiT
KanpupoBanue. VcnipaBieHnue nepcrneKkTyBBL.

101 I'mcrorpamma. Koppekuus ypoBHEH,

Koppeknus 1Bera. OdeciBeUYnBaHUE IIBETHBIX
M300paKeHUA




BBon n300pakeHuii ¢ HCTIOJIb30BaHHEM
Pa3IUYHBIX TU(DPOBBIX YCTPOUCTB.

102 0.5
[Tpaktudeckas padora o Teme "O6padboTKa
dpoBsIX poTorpaduit”
Peryms. Pabota ¢ obnactsimu. OuiabTpsl.

103 [TpakTrueckas padota o Teme "PeTymib 0.5
mdpoBsIX poTorpaduit”
MHorocnoitabie n300paxenusi. TekcToBbIe

104 ciou. Macka cnost. Kananel. Coxpanenue 0
BbIJIEJIEHHOW 001acTH

105 [IpakTHueckas padboTa Mo Teme 1
"MHorocnoiHbie n300pakeHus"
[ToaroroBka MILTIOCTpAIHA 151 BeO-CaHTOB.

106 [IpakTrueckas paboTa Mo Teme 0.5
" AHUMUpPOBaHHBIE H300pakeHus"

107 Bekropnas rpaduka. Bexropuszanms 0
PacTpPOBBIX U300paKEHUN

108 [TpakTrueckas padota o Teme "BekropHas 1
rpaduka”

109 [TpuHIUITBI TOCTPOCHUS M PEIaKTUPOBAHHS 0
TPEXMEPHBIX MOJEIIEH

110 [TpakTrueckas padota o teme "Co3nanue 1
MPOCTHIX TPEXMEPHBIX Mojeei"

111 Cerounsle Mozeny. Matepuaisl 0

112 [Tpaktuyeckas padora no Teme "CeTouHbie 1
monenn"

113 MozenupoBaHie HCTOYHUKOB OCBEIICHUS. 0

Kameps!




114 [IpakTrueckas padora o treme "Penaepunr" 1
115 ApnnutuBHbIE TexHOJOrUHU (3D-puHTEpHI) 0
116 [TonsiTre o BI:IpTyaJ'ILHofI pPearbHOCTH U 1 0 0
JIOTIOJTHEHHOH pealbHOCTH

117 PeszepBHOE Bpems 1 0 0
118 PesepBHOe Bpemst 1 0 0
119 Pe3epBHOE Bpems 1 0 0
120 PeszepBHOE Bpems 1 0 0
121 PesepBHOE BpeMms 1 0 0
122 PesepBHOe Bpemst 1 0 0
123 PesepBHOE BpeMms 1 0 0
124 PesepBHOE BpeMms 1 0 0
125 PesepBHOE Bpems 1 0 0
126 PesepBHOe Bpems 1 0 0
127 PesepBHOE Bpems 1 0 0
128 PesepBHOE Bpemst 1 0 0
129 PesepBHOe Bpemst 1 0 0
130 PesepBHoe Bpems 1 0 0
131 PeszepBHOE Bpems 1 0 0
132 PesepBHOe Bpemst 1 0 0
133 PesepBHOE Bpems 1 0 0
134 PesepBHOE Bpemst 1 0 0
135 PesepBHOE BpeMms 1 0 0
136 PesepBHoOe Bpems 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 37.




HNPOBEPAEMBIE HA EI'D 11O MHOOPMATUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NMPoBePsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHOW 00pa30BaTeJIbHONM MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

1.

3namo (nonumamuw)

1.1

[loHnMaHue OCHOBHBIX HPHUHIMIIOB YCTPOMCTBA M (YHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TEHIEHIUI
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTUM; BJaJieHHE HaBBIKAMH PabOThI C
ONEPALMOHHBIMU CHUCTEMAMU ¥ OCHOBHBIMH BHJAMH IPOrPaMMHOTO
obOecrieyeHust Ui pemieHUs  y4yeOHBIX  3a7ad Mo  BbIOpaHHOU

Cricnyain3alnun

1.2

Hannune HpeI[CTaBJ'IeHI/Iﬁ 0 0a30BBIX MNpUHOUIIaX OpraHu3aluu ¢

(YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CETeil

1.3

IlonnMaHue OCHOBHBIX IIPUHOUIIOB AOUCKPCTHU3ALUN PaA3JINYHBIX BUIOB

uHpOpMaLUn

1.4

[Tonumanue 0a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOU
uHpOpManMK (3amMCh YHCENT B TO3UIMOHHONW CHCTEME CUHWCIICHUS,
JETMMOCTbD LI€JIBIX YHUCEN; HaX0XKJIEHUE BCEX IPOCTBIX YHCEN B 3aJlaHHOM
Iuana3zoHe; 00paboTKa MHOTOpaspsIHBIX IENbIX YHCET; aHaIu3

CHUMBOJIBHBIX CTPOK U JIPYTUX), JITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue (1)YHKIII/IOH2UH>HBIG BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpeasl pa3padOTKu

1.6

Bnanenve OCHOBHBIMH CBEIEHUSAMH O 0a3axX [aHHBIX, MX CTPYKTYpE,

CpeACTBaX CO3/IaHMs U padOTHl C HUMU

1.7

[Tonumanue BO3MOXKHOCTEH M OTPAaHUYECHUN TEXHOJIOTHI UCKYCCTBEHHOTO
MHTEIJIEKTa B Ppa3JIMYHBIX O00JIaCTAX; HaJU4uMe Mpe/CTaBIeHUd 00
UCIIOJIb30BAaHUM  MH(POPMAIMOHHBIX  TEXHOJOTMH B pa3IMYHBIX

npodeccuoHaNbHBIX cdhepax

1.8

BJ'IaI[eHI/Ie TECOPECTUYCCKHUM allliapaToM, IO3BOJIAIOIINM OCYIICCTBIIATH
NpeaACTaBJICHUC 3a/lTaHHOI'0 HATYPAJBbHOT'O YHCJIa B PA3JIMYHBIX CHCTCMAX
CUMCIICHHA, BbIIIOJHATH Hp606p830BaHI/I$I JJOTHYCCKUX BBIpa)KeHPIfI,
HCIOJIb3YA 3aKOHBI anre6pbl JIOTUKH,; OMpPCACIIITH KpaTqaﬁmnﬁ IIyTb BO
B3BCIICHHOM rpa(be n  KOJIHUYCCTBO HYTeﬁ MCXKAY  BCpUIMHAMU

OPUCHTHPOBAHHOT'O allTUKIINICCKOT'O rpa(ba




2.1

Ymems

VYMeHne HCIIOJIb30BaTh KOMIIBIOTCPHO-MATCMATUYCCKUE MOJACIIN IJIA
aHanu3a OOBEKTOB H MpoucCCOB: (bOpMy'J'II/IpOBaTB cjib MOJACINPOBAHUA,
BBITIOJIHATE aHAJINU3 PE3YJIbTATOB, IMOJIYYCHHBIX B XOAC MOIACIHMPOBAHUS,
OLCHUBATh AJCKBATHOCTHL MOICIN MOACIINPYCMOMY O6’bCKTy nin

nponceccCy; NpeaACTaBJIATh pE3yJIbTAThl MOACIUPOBAHNA B HATJIAAHOM BHUIC

2.2

YMmenue kinaccuUIUpOBaTH OCHOBHBIE 33/ladydl  aHAJIW3a JAaHHBIX
(mporHo3upoBaHue, KiIaccudukanus, KJIacTepu3anus, aHaun3
OTKJIOHEHUH); TOHMUMATh TOCJIEAOBATEIFHOCTh PEIICHHUs 337ay aHalln3a
JTAaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OLIEHKA KAauecTBa JaHHBIX,
BBIOOp W (WIM) TIOCTPOCHHME MOJeNu, NpeoOpa3oBaHUE JIaHHBIX,

BU3YyalIn3alusd JaHHBIX, HHTCPHOPCTAlUA PE3YJILTATOB

2.3
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2.5

YMmenue onpenenats HHHOPMAIMOHHBIH 00BEM TEKCTOBBIX, TpaUIeCKUX
Y 3BYKOBBIX JAHHBIX IIPU 33JaHHBIX NTapaMeTpax JAUCKpEeTU3aluu. Y MEHHe
ONpENEeNATh CPEJHIOK CKOPOCTb Iepefadyd  JIaHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM IMepefauyd NpU H3MEHEHHMM WH(OPMAIMOHHOTO

00BéMa JaHHBIX U XapaKTCPUCTUK KaHaJia CBA3U

YMeHue CcTpouTh KOJA, O0ECHeunBaONIMil HAUMEHBIIYI0 BO3MOXKHYIO

CPEAHIOIO JJINHY COO6I_HCHI/ISI Ipu W3BECTHOM 4aCTOTE CHMBOJIOB

YMeHue uCnonap30BaTh MPU PEIICHUH 3aJad CBOMCTBA IMO3UIIMOHHOU
3alMCU YHWCEJl, AJITOPUTMBI IOCTPOCHMS 3aMKMCH YHUCIIA B MO3ULIMOHHON
CHUCTEME CUMCIICHHs C 3aJJaHHbBIM OCHOBAaHHMEM M IOCTPOEHUS 4HUCia IO
CTpPOKE, COAEp)Kallled 3aluch A3TOTO YHUCJIA B MO3WLHMOHHON CHCTEME
CUMCIICHMS C  3aJaHHbIM  OCHOBAaHHWEM;  YMEHHUE  BBIIOJHATH

apI/I(I)MCTI/I‘-IeCKI/IC Oncpanru B MO3UITUOHHLBIX CUCTEMAX CHUCIICHUSA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOW  HOpMaJbHBIX  (opMax MO 3aJaHHOM  Tabiuie
UCTUHHOCTH; HCCIeloBaThb 00JacTb MCTMHHOCTU  BBICKA3bIBAHMUS,

CoACpKaCro NCPEMCHHBIC, PCIIATE HECJIOKHBIC JIOTUYCCKHUC YPABHCHUA

2.7

YMeHHe pemarb aJIropuTMUYECKHE 3a7adM, CBSA3aHHBIE C aHAIU30M
rpadoB (3amaud MOCTPOSHHS] ONTHMAJIBHOTO IMYTH MEXIY BEpIINHAMH
rpacda, ompeneNeHns] KOJMUECTBA PA3IUYHBIX MyTEeH MEXIy BEepIIMHAMHU

OPUEHTUPOBAHHOTO AIUKINIECKOTO rpada)

2.8

YMeHHe HCIOIb30BaTh JEPEBb IIPU AHAIN3E U ITOCTPOCHUU KOJOB U JUIA
IpeCcTaBiIeHUsT apu(METUUYECKUX BBIPAKEHUN, NpHU pPEIICHUH 3a1ad
IIOMCKA M COPTHUPOBKH; YMEHHE CTPOUTH AEPEBO MIPHI IO 3aJaHHOMY
aIropuTMy; pa3pabaThiBaThb U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI




2.9

YmMmenue AHAJIM3UPOBATH  AJITOPUTMBI C  HUCIIOJIB30BAHUCM Ta6.]'II/II_I
TPACCUPOBKHU; OIPECACIIATH 0e3 HMCIOJIb30BaHUS KOMITIBIOTEPA PE3YJIbTAThI
BBITIOJTHCHUS HECJIOXKHBIX ITPOrpaMM, BKIHOYAIOMIUX NUKJIbI, BETBICHUSA U

noanporpamMmel, IIpr 3alaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue ompenensTh CIOXHOCTh HM3Yy4aeMbIX B Kypce 0a30BBIX
IrOpUTMOB (CYMMHpPOBAHME JIEMEHTOB MAacCHBa, COPTUPOBKAa MacCHBa,
nepeOOopHbIe ANTOPUTMBL, JIBOMYHBIA IOMCK) M MPUBOAUTH TNPHUMEPHI

HECKOJIBKHX aJITOPUTMOB pa3H0ﬁ CJIOKHOCTH IJId PCIICHHA OHHOﬁ 3aJa4un

2.11

BrnageHune yHUBEpPCAlNbHBIM — S3BIKOM IPOTPAMMHPOBAHHUS  BBICOKOI'O
yposus (ITackans, Python, Java, C++, C#), npeacraBieHHIMUA O 0a30BbIX
TUIIAX AAHHBIX W CTPYKTYpaxX AAaHHBIX; YMCHHUC HCIIOJIb30BaTh OCHOBHBLIC
YIpPaBIAKOIIME  KOHCTPYKLUHH;  YMEHUE  OCYIIECTBIATH  AHAIMU3
OpPEJIOKEHHON — NPOrpaMMbl:  ONPEACISITh  Pe3yJbTaThl  pabOThI
HOpOrpaMMbl [IPU 33JaHHBIX HUCXOHBIX JIAHHBIX; ONPEACIATh, P KAKHX
UCXOJHBIX JIAHHBIX BO3MOXKHO IMOJYYECHHE YKa3aHHBIX pE3YJIbTAaTOB;
BBIABJIATh JIaHHBIC, KOTOPBIC MOTYT MPHBECTH K OIIMOKE B paboTe
nporpamMmbl;  (OpMYNIHpOBATE  MPEUIOKEHHS MO  YIyUIICHHIO

MporpaMMHOI'O KOaa

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPDAaHHOM JJIi  M3YYEHHUS  A3BIKE
nporpaMmupoBanusi Beicokoro ypoBas (ITackans, Python, Java, C++, C#)
THUIOBBIE aJITOPUTMBI 0OPAOOTKH YHCEII, YUCIOBBIX MOCIEA0BATENILHOCTEH
M MacCHBOB: IpPEJACTaBICHHME 4YWCIa B BUAE HabOpa MPOCTHIX
COMHOKUTENICH; HaxO0XJIEHHE MaKCUMAJIbHOW (MMHUMAaJIbHOW) mH(pPHI
HATypaJIbHOTO YMCIIa, 3alIMCAHHOTO B CUCTEME CUUCJIEHHS C OCHOBaHHUEM,
He mnpeBblmaromuM 10; BbIUMCIIEHHE OOOOIIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MAacCHBa WM 4YHCIOBOH IOCIEAOBAaTEILHOCTH (CyMMBI,
NPOM3BEACHUS  CpPEJHEr0o  apu(pMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, YIOBJIETBOPSIOMINX
3aJJaHHOMY YCJOBMIO); COPTHUPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE
UCIIOJB30BaTh B IPOrpaMMax [JaHHBIE pPa3jIMYHBIX THUIIOB C YYETOM
OrpaHMYCHUN Ha JMANA30H MX BO3MOJKHBIX 3HAYEHUH, MPUMEHATH IIPU
pELIeHUH 3a7a4 CTPYKTYpPbl AAHHBIX (CIMCKH, CIOBAapH, CTEKH, OUYEpElH,
JIepeBbsl); MPUMEHATh CTAHJAPTHBIE U COOCTBEHHBIE MOANPOrPaMMBbI IS
00pabOTKM YMCIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIb30BaTh MpHU
pa3paboTke MmporpaMm OMOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeAacCTBa OTIIAAKHU IIPOrpaMM B CpCaC MPOrpaMMHUpPOBaAHUA

2.13

YMenue HCIIOJIB30BAaTh QJICKTPOHHBIC Ta6J'II/II_ILI JJIA daHaJI1u3a,

MNpEACTaBJICHUA U 06pa6OTKI/I JaHHBIX (BKJ]IO‘-IaSI BBI60p OIITUMAJIBHOT'O




peuicHus, HOZ[60p JIMHUHU TpEeHO4, PCHICHUC 3aJlavd HpOFHO3I/IpOBaHI/I$I);
YMCHHUE HCIIOJIB30BATH TaOJIMYHEBIC (peJ’IfILII/IOHHI)Ie) 0a3bl JaHHBbIX H

CIIPpaBOYHBIC CUCTCMbI

2.14

YMeHre OpraHM30BbIBATH JMYHOE HMH()OPMAIMOHHOE IPOCTPAHCTBO C
UCTOJIb30BAaHUEM  Pa3IMYHBIX  CPEACTB  IM(POBBIX  TEXHOJOTHIA;
NOHMMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB T'OCYIapCTBEHHBIX

ycayr, HU(GPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
11O TH®OPMATUKE

Kon
1

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

[udposast rpaMOTHOCTD

11

OCHOBHBIE TEHJICHIIUU Pa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbHbie
BBIYMCIIEHN. MHOronponeccopHsle cucreMsl. PacpenenéHueie

BBIYMCIIMTEIILHBIE CUCTEMBI 1 00pab0TKa OONBIINX JaHHBIX

1.2

[TpUHIMITEI TTOCTPOCHHS W aIlllapaTHbIE KOMITOHCHTHI KOMITBIOTEPHBIX CETEH.
CereBble mnporokonbl. Cerb HWuTepHeT. Agpecanusi B cetu VHTEpHeT.
IMpotokonsr creka TCP/IP. Cucrema nomennsix uméH. Pasnencuue IP-cetn Ha

IIoACCTH C ITIOMOIIIBIO MACOK HO,I[CCTG?I

1.3

daiinoBas cucrema. Ilouck B (aitnoBoit cucreme. IlpuHIMMIBI pa3MenieHus U

HMMCHOBAHUA (baﬁHOB B HOHFOBpeMeHHOﬁ mamaTty. 11laGaoHbI JJIA  OIIMCaHUA

rpymnim ¢aiinos

1.4

CKOpOCTB nepeaain JaHHBIX. 3aBUCHMOCTD BPEMCHU nepeaauun oT

I/IH(I)OpMaI_II/IOHHOI“O 00BEMa AAHHBIX U XaPAKTCPUCTUK KaHalla CBA3U

1.5

HIudpoBanue gaHHbix. CUMMeETpUYHbIE U HecuMMeTpuuHble mUppsl. nudpst

npoctoii 3amensl. udp Llesaps. Hlupp Buxenepa. Anroput™ mudpoBaHus
RSA

1.6

Koz, mo3Bonsrone 00HapyKUBaTh U UCIIPABIATH OMIMOKH, BOSHUKAIOIINE TPU
nepenave naHHeix. Pacctossane Xammunra. KonupoBaHue ¢ MOBTOPEHHEM OUTOB.

Konawsr XomMmuHra

TeopeTnueckre 0CHOBbI HH()OPMATUKH

2.1

JlBonuHoe  KoaupoBaHue. PaBHOMEpHBIE M HEpPaBHOMEpPHBIE  KOMBI.
JlekoaupoBaHue COOOIICHNH, 3aMMCAaHHBIX C TIOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. IlocTpoeHHe ONHO3HAYHO IEKOJUPYEMBIX KOJOB C IIOMOLIBIO

nepesa

2.2

TeopeTnueckne MOAXOABI K OICHKE KoiwuecTBa uWHGpopManuu. EauHUIBI
M3MEpeHus KonmdecTBa WHPoOpManuu. AQaBUTHBIA TOIXOJ K OICHKE
KoJimyecTBa HHPOpManuu. 3aKOH aaauTUBHOCTH uH(popmanuu. Dopmyna

Xaptinu. Uadopmanus u BepossitTHocTs. Dopmyna [llenHona

2.3

Cucrembl cuucienus. Pa3BépHyTas 3amuch LENbIX M JIpOOHBIX YHUCET B
MO3UIMOHHON cucteme cuuciaeHus. CBoilcTBa MO3UIIMOHHOM 3amUCH 4YHCIA!
KOJIMUYeCTBO UGp B 3aIMCH, MPU3HAK JEIUMOCTH YHCIIa HA OCHOBaHUE CUCTEMBI
CUHCIIEHUS. AJITOPUTM IIepeBoJia LEeJIOro uucia u3 P-n4uHoil cuctemsl cuucieHus

B JIECATUYHYIO. AJITOPUTM NEpeBoJa KOHEUHOH P-uuHOIl A1poOu B IECATUYHYIO.




ANTOpPUTM TEpeBosa LEJOro 4uciaa M3 AECITUYHON CUCTEMBbl cuucieHus B P-
nuHyto. IlepeBos KOHeYHOH aecATHUHOW Jpobu B P-nunyro. JIBonuHas,
BOCBMEpUYHAs U LIECTHAAUATEPUYHAS CUCTEMBI CUUCIICHUS, CBA3b MEKIY HUMU.

ApI/I(I)MeTI/I‘-ICCKI/IC onepanru B MO3UIIUOHHBIX CUCTEMAX CHHUCIICHHUA

2.4

Tpoanaﬂ YPaBHOBCIICHHAA CUCTCMaA CUUCIICHUA. I[BOI/I‘-IHO-I[CCHTI/I‘-IHaSI cucreMma

CUMCJICHHUA

2.5

Komupoanue tekcroB. Koguposka ASCII. OnnoGaiiTHbie koaupoBku. CTanaapT
UNICODE. KomupoBka UTF-8. Ompenenenue wuH(POpMAMOHHOTO 00BEMa

TEKCTOBBIX COOOILIEHUM

2.6

KonupoBanue nzobpaxenuit. Ouenka nHGpopMamoHHoro 00bEMa rpadudeckux
JAaHHBIX IPH 3aJaHHBIX pa3pClICHUN U FJIY6I/IHC KOOUPOBAaHUA IBCTA. LIBGTOBI)IG
Mozenu. Konuposanue 3Byka. OneHka HMH(GOPMalMOHHOTO O00BEMaA 3BYKOBBIX

JAaHHBIX IIPH 3aJaHHBIX YaCTOTC AUCKPECTU3ANU U Ppa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa gnoruku. [loHstue BbicKa3piBaHUs. BbickasbpiBaTenbHble (HOPMBI
(npenukatel). KBaHTOpHI CyIIeCTBOBAaHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuIbl HMCTUHHOCTH. JIOTHYECKHE BBIPAKCHUSI.
Jloruueckue ToxxaecTna. Jlornyeckue onepanuy U onepanuy Haj MHOXKECTBAMH.
3akoHbl anreOpbl JIOTMKU. OKBUBAJCHTHBIE MPEOOpa3oBaHMs JIOTMUECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHUS U CUCTEMBI YPaBHEHUH.

Jlornueckue (yHKIUH. 3aBUCUMOCTh KOJUYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIMI OT KOIMYEeCTBA apryMEHTOB.

Kanonnueckue opMbl TOrMYECKUX BhIpAKECHUN

2.8

COBepIJ_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJIbHBIC (I)OpMLI,

AJITOPUTMBI UX MTOCTPOCHUSA 110 TaGJII/IL[e HCTUHHOCTH

2.9

Jlornueckue »JI€MEHTBI B cocTaBe KommbtoTepa. Tpurrep. Cymmarop.
MHuoropa3psanssiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKUX 3JIEMEHTaX 10
3aIaHHOMY JIOTMYE€CKOMY BBIPKEHHIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS T10

JIOTUYECKOI cXeMe

2.10

Mopenu u wmonenupoBanue. llenu monpenupoBaHusa. AJIEKBATHOCTH MOJEIH
MOJICTTUPYEeMOMY O0BEKTY WK Tiporieccy. DopManu3aius IpUKIATHBIX 3a1a4.
[IpencraBieHue pe3ynbTaToB MOJIEIUPOBAHUS B BUE, YI0OHOM ISl BOCTIPUSATHUS

yesloBeKoM. ['paduueckoe npeacTaBiieHne TaHHbIX (CXeMbI, TaOJINLbI, TpadUKH).
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[IpeacraBinenue 1EAbIX dYHCENT B TaMATH KommbioTepa. OrpaHMueHHOCTH
JUana3oHa 4YHceN TpH OTPpaHWMYEHUU KOJudecTBa paspsanoB. llepernonHeHue
pa3psHOl ceTku. be33HakoBbIe M 3HAKOBBIC JIaHHBIE. 3HAKOBBIN OUT. JIBOMYHBII
JTOTIOTHUTEJIBHBIN KO/ OTPULIATEIbHBIX YHCEIL.

[loObutoBbie mormueckue omnepanuu. Jlornueckuii, apudMeTHYECKUA U

nukmyeckuit  casurd. [lludpoBanne ¢ mMoMoIBpIO MOOWTOBOW OmEpaIuu




«uckioyaromee NI

2.12

HpC,I[CTaBJ'ICHI/IC BCIICCTBCHHBIX YHCCII B MMAMATU KOMIIBKOTEPA. 3Haqamas[ 4aCTb
U HIOopsAAOoK Yucia. J_—[I/IaHaSOH 3HAYCHUM BEIISCTBEHHBIX YHCE. HpO6J'ICMLI
XpaHCHUA BCIICCTBCHHBIX YHUCCII, CBA3AHHBIC C OI'PAHUYCHUCM KOJHNYCCTBA
pPa3spsaaoB. Brinonnenue onepauﬂﬁ C BCIICCTBCHHBIMH YHCJIaMH, HAKOIIJICHHUC

OIIHNOOK IMPU BBIYUCJIICHUAX

2.13

I'padsl. OcHoBHble moHATHA. Buabl rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpUI] CMEXHOCTH, BECOBBIX MATpHIL, CIHUCKOB CMEXHOCTH. PermieHue
QITOPUTMUYECKHX 3aJad, CBA3AHHBIX C aHainu3oM rpadoB (mocTpoeHHe
ONTUMAJIFHOTO TYTH MEXIy BepIIMHAMHU rpada, OoIpenesieHue KOIMYecTBa

Pa3sIMIHbIX HyTGfI MCXKAY BCpIIMHAMU OPUCHTUPOBAHHOI'O ALUKIIMYCCKOI'O

rpada)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbss moucka. CmocoOsl 00xoma aepesa.
[IpencraBnenue apugmeTHUECKUX BbIpaKEHUH B BUAe nepeBa. Mcnonb3oBaHue

rpadoB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUpa

2.15

JluckpeTHble UTphI ABYX UTPOKOB C MojHON nHpopManueit. [loctpoenue aepesa
nepebopa BapHMAHTOB, ONUCAHUE CTPATErHH WIrPbl B TaOnU4yHOU (dopMme.

BI)II/IFpBIH_IHI)Ie U IIPOUT'PBIITHBIC ITO3HUIIUH. BBII/IFpBIH_IHBIC CTpaTCruu

2.16

Cpe,I[CTBa HUCKYCCTBEHHOI'O HHTCIIJICKTA. I/II[GHTI/I(I)I/IKaHI/IH u IIOHUCK
H306p&)K€HHI>i, paciio3HaBaHUEC JIUII. Hcnonws3oBanme METOOOB HCKYCCTBEHHOI'O
HHTCIJICKTA B o6yqa10u114x cuctemax. Mcnoabp3oBaHuEe METOI0B HCKYCCTBCHHOT'O

WHTEJJIEKTa B poboToTexHuke. iurepHeTt Bemeil. Heliponnslie ceTu

ANropuTMBI U IPOrpaMMHUPOBAHKE

3.1

(DOpMaJ'II/ISaI_II/IH IMOHATHA aJIr'OpHUTMaA. Mammza TBIOpI/IHFa KaK YHHUBEpCaJibHasa

MOACIIb BBIYMCIICHHUI

3.2

OrneHka CIOXKHOCTH BBIYMCIICHUH. Bpems paboTel M 00BEM HUCHOJIB3yeMOH
MaMsTH, MX 3aBHUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMIITOTUYECKON CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJIMHOMHAIBHOU
cnoxHoctu. Ilepebopublie anroput™mbl. [IpuMepsl pazIUYHBIX AJITOPUTMOB

pelIeHns OHOM 3a7a4u, KOTOPbIE UMEIOT Pa3INYHYIO CI0KHOCTh

3.3

OmnpeneneHre BO3MOXHBIX PE3YJIbTAaTOB pPAaOOThl MPOCTEHUIIMX alTrOPUTMOB
YIpaBICHUsI UCIOJHUTENSMU U BBIYUCIMTEIBHBIX anroputMoB. OmnpeneneHue

MCXO/IHBIX JIaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JAaTh TPEOYyeMblil pe3yabTar

3.4

AnropuT™Mbel  00pabOTKM HATypaJbHBIX YHCEN, 3aIMMCAHHBIX B MO3HMIIMOHHBIX
CUCTEMaX CUMUCJIEHHA: pa3OMeHHEe 3alMCH YuciIa Ha OTAEIbHbIE IUQPHI,
HaXOXJCHHE CYMMBl W TpOW3BeACHHA NH(}p, HAXOXKICHHE MaKCHMAJIbHOU

(MUHUMANBEHON) U PHIL.




HpeI[CTaBHeHI/Ie qyucila B BHUIC Ha6opa IPOCTBIX COMHOJKHUTEIIEH. AJ'IFOpI/ITM
6LICTp01"O BO3BeJIEHUS B cTeneHb. [louck MPOCTBIX YUCCII B 3a/ITaHHOM JJHUAIIA30HC

C IIOMOLIBIO AJITOpUTMA «PEIICTO 3paTOC(I)eHa»

3.5

MHoropa3psiiHbI€ LeNbIe YNCa, 3aJa4l JUINHHOW apupMeTHKN

3.6

S3eik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOUNCIICHHBIC, BEIECTBEHHbIE, CHMBOJIbHBIE, JIOTHYEeCKHE. BeTBrneHwus.
Crnoxuble ycnoBus. Lukinsl ¢ yciaoBuem. Llukisl o nepeMeHHOM.

OOpaboTka naHHBIX, XpaHAmmxcs B (ainax. TekcToBble W NBOMYHBIC (abL.
daiinoBele nepeMeHHble (daitnoBbie ykazarenu). Utenue u3 Qaiina. 3anuck B
¢aii.

Pazbuenue 3amaun Ha moa3anaun. [loanporpaMmel (Ipotieypsl U GyHKITHH).

Hcnonb30Banue cTaHAAPTHON OMOIMOTEKH SA3bIKa IPOTPAMMUPOBAHUS

3.7

Pexypcusi. PexypcuBHble mpoueaypbl U QyHKiun. Mcmonb3oBaHue cTeka s

opraHu3an pCKypCHBHBIX BEI3OBOB

3.8

Yucnennsle MeToqpl. TOoYHOE W TPUOMMKEHHOE pelieHus 3agadu. YucieHHoe
peleHne ypaBHEHUM € TIOMOIIBI0 Toa0Opa mapameTrpa. UWCIEHHBIE METOJbI
pelieHuss ypaBHEHWW: METOJ Tmepedopa, METOA TOJIOBUHHOTO JIEJICHUS.
[TpubmxkéHHOE BBHIYUCIICHUE JJIMH KPUBBIX. Beraucienue momanei guryp c
MTOMOIIIBI0 YUCJICHHBIX METOJ0B (METOJ MPSIMOYTOJLHUKOB, METOJ TpaIlCIHii).
[Touck makcumyma (MHUHMMYMa) GYHKIOHMH OJHOW TEPEMEHHOH METOJIOM

IIOJIOBHHHOT'O ACJICHUA

3.9

O6paboTka  CHUMBOJBHBIX  JaHHbIX.  BcTpoeHHble  QyHKUMH  s3BIKa
MIPOrpaMMUPOBAHHUS 1711 00PaOOTKU CUMBOJIBHBIX CTPOK. AJIITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA MOSABICHHN CHUMBOJA B CTpPOKE,
pazOueHue CTPOKM Ha clioBa MO MPOOEThHBIM CHMBOJAM, TOUCK MOJCTPOKH
BHYTPH JaHHOM CTPOKH, 3aM€Ha HAWJAEHHOW MOJCTPOKM Ha JIPYTyIO CTPOKY.
I'eneparust Bcex CIOB B HEKOTOPOM ai(aBUTE, YAOBICTBOPSIONUINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue uncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBel ¥ TOCIIEOBATENLHOCTH  4YHCEN. BbruucieHne  0000IMEHHBIX
XapaKTePUCTHK JJIEMEHTOB MAaCCHMBa WM YHCJIOBOH IMOCIEIOBATEILHOCTH
(CyMMBI, TIPOW3BEACHHS, CPEIHET0 apu(PMETHIECKOr0o, MHUHUMAIBHOTO U
MaKCHMAaJIbHOTO  DJIEMEHTOB, KOJHMYECTBA JJICMEHTOB, YJOBIICTBOPSIOIINX
3aJIaHHOMY YCJIOBUIO). JIMHEHHBIH TOWCK 3aJlaHHOTO 3HAYCHUS B MAacCHUBE.
ANTOpUTMBI pabOTHI C JJIEMEHTaMH MAacCHBa C OJHOKPATHBIM ITPOCMOTPOM
MaccuBa. COpTHpPOBKa OJTHOMEPHOTO MaccuBa. [IpocTeie METOIbI COPTHPOBKH
(MeTonm my3bIpbKa, METOA BBIOOpa, cOpTHpPOBKA BcTaBKkamMu). CoOpTHPOBKA
cnusaueM. beictpast coprtupoBka maccuBa (aaroputM QuickSort). JIBomuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHUBE




3.11

JIBymMepHBIE MacCUBBI (MaTpulbl). ANTOpUTMBI 00pabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOI'O UHCIOBOI'O MAacCHMBa IO 33JaHHBIM
IpaBUjIaM, MOMCK JJIEMEHTa B JBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCHMyMa
(MMHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTaHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHUBa

3.12

CrnoBapu  (acconMaTWBHBIE  MAacCHBBI,  OTOOpakeHHUs).  XOII-TaOJIMIIBL

[MoctpoeHue andaBUTHO-YACTOTHOTO CIOBAPS JJISl 33JaHHOTO TEKCTa

3.13

Crexkn. AmnHanmu3 MNpaBUIBHOCTH CKOOOYHOIO BBIpaXEHUs. BrrancieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIUCAHHOTO B MOCT(GUKCHOH (hopme.

Ouepenu. Mcnonp3oBanue ouepenu AJisi BpEMEHHOTI'O XpPaHEHUS TaHHBIX

3.14

Anroputmel Ha rpadax. IlocTpoeHMe MHMHHMAJIBLHOIO OCTOBHOTO Ji€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTHUPOBAHHOI'O rpaq)a. KommgecTBo Pa3INIHBIX
MyTel MeXy BEpIIMHAMU OPUEHTUPOBAHHOIO allMKINYECKOro rpada. AIroputm

JlerikeTphl

3.15

HepeBps. Peanmusanus nepeBa ¢ IOMOIIBKO CCBUIOYHBIX CTPYKTYp. [[BonuHBIE
(bunapubie) nepeBbs. [locTpoeHue nepeBa i 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIEe allropuTMbl 00x0/1a nepesa. Mcrnonab3oBaHue creka u

ouepeu 11 00Xoza 1epeBa

3.16

JluHaMu4ecKkoe MporpaMMHUpPOBaHME KaK METOJ pelleHHs 3a/1ad ¢ COXpaHEHUEM
IIPOMEXKYTOUHBIX PE3yJIbTAaTOB. 3ajauu, pelIaeMble C MOMOIIBIO JUHAMUYECKOTO
[IPOrpaMMMPOBAHUS: BEIUUCIIEHUE PEKYPCUBHBIX (QYHKIMH, MOJCUYET KOJIMYECTBA

BAapHUaHTOB, 3a/1a4Y1 OIITUMHU3AallUN

3.17

[lonsitTne 00 OOBEKTHO-OPUEHTHPOBAHHOM MpPOTrpaMMHUpOBaHUU. OOBEKTH U
kiaccel. CBoiicTBa U MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAJIM3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TMOAXOJA.

WNukancynsanus, HacieI0BaHUEe, MOJIUMOPHU3M

NudopmaninoHHble TEXHOJIOTUN

4.1

Ananmu3 naHHeix. OCHOBHBIE 3a/laydl aHajiW3a JaHHBIX: MPOTHO3WPOBAHHUE,
Kinaccu(uKanus, KiIacTepusalus, aHalu3 OTKIOHeHWid. IlociemoBaTrenbHOCTH
pelieHus 3a/1a4 aHauu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OLIEHKa
KauecTBa [aHHBIX, BBIOOp © (WJIM) TOCTPOSGHHE MOJENH, Mpeodpa3oBaHMe
JAHHBIX, BU3YyIM3alMs JaHHBIX, MHTEPIpETanus pe3ynbTatoB. [Iporpammubie
cpenctBa W MHTEpHET-CEpBHUCH Jii OOpaOOTKM W TPEICTABJICHUS JAHHBIX.

bonwimme nannsie. MammaHoe 00yueHue

4.2

Awnanmns JaHHBIX C TIOMOIIBIO JSJICKTPOHHBIX Ta6JII/III. Brruncnenune CYMMEI,
CpemHero  apu(MEeTHYeCKOro, HauOombmiero (HAUMEHBINET0) 3HAYCHUS

nuanasoHa. Beraucnenue ko3dduimeHta Koppensuuu BYX pPSIOB JIaHHBIX.




[loctpoenue ctonOyaThiX, JTUHEWYATHIX U KPYroBbIX auarpamm. llocTpoenue
rpaduxoB ¢pynkuuii. [lonGop nuHuM TpeHna, pelieHrue 3a1ad NPOrHO3UPOBAHUS.

Pemenne 3a71a4 ONTUMHU3AIWU C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/IH

4.3

Juckperuzanust TNpd  MaTEMaTUYECKOM  MOJICIMPOBAHUM  HEMPEPHIBHBIX
nporeccoB. MojenupoBanue ABIKEHHs. MojenupoBaHue OHWOIOTHYECKUX
cucteM. MaremMaTHueckue MOAEIM B OKOHOMHUKE. BblunmcnuTenbHble
SKCHEepUMEHTHl ¢ MonensiMu. OOpaboTka pe3ynbTaTOB SKCHEpUMeHTa. MeTon
HAaUMEHBIIMX KBaApaToB. OILIEHKAa YHCIOBBIX IAPaMETPOB MOAEIUPYEMBIX
O00BEKTOB M TMpOIECCOB. BoccTaHOBIEHHE 3aBUCHMOCTEH IO pe3yiabTaTaM

OKCIICPUMCHTA

4.4

BepostHOCTHBIE MOJICIIH. Metonsl Momnte-Kapro. HNmurtanmmonnoe

MOACIIMPOBAHUC. CucTeMBl MacCOBOT'O O6CJ'Iy>KI/IBaHI/IH

4.5

TaGmuunblie (pensauuoHHbIe) 6a3bl JaHHBIX. Tabnuia — MpeJACTaBICHUE CBEICHUN
00 ogHOTHHHEIX 00BekTax. Iloise, 3amuchk. Kimrou taGmunpel. Pabota ¢ roToBoit
0a30il maHHbIX. 3anoyiHeHue 0a3bl AaHHBIX. [loMCK, cOpTUpOBKAa U (QUIBTpALUS
NaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochl €  MapaMeTpaMu.
BrruncisieMble 1oss B 3ampocax.

MuoroTtabnauunble 6a3bl JaHHBIX. TUOBI CBA3eH MexIy TaOnuuamu. Bremrnwmii

kito4. LlenmoctHOCTh 0a3bl TaHHBIX. 3aMTPOCHl K MHOTOTaOIMYHBIM 0a3aM JaHHBIX

4.6

TexcroBelii mpomeccop. CpencrBa MOHWCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypupOBaHHbBIE TEKCTOBBIE TOKyMEHTHI. CHOCKH, OTJIaBJICHHE.
[lpaBuna UUTUPOBAHUS MCTOYHMKOB U odopMileHUs OubInorpapuueckux

CCBhIIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

o Uudopmaruka. 10 knacc. YrinyOneHHslit ypoBeHb. YuebHoe nocobue. B 2
yacTsax. [Tonskos K. 1O., Epemun E. A. AkunonepHoe o011ecTBO
«M3parenscTBO «lIpocBemenue»

e UMudopmaruka. 11 knacc. YrinyOneHHslii ypoBeHb. YueOHoe nocodue. B 2
yacTax. [TonsikoB K. FO., Epemun E. A. AkunonepHoe o011ecTBo

«3narensctBO «lIpocBereHne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://fipi.ru/

https://inf-ege.sdamaqia.ru/

https://100ballnik.com/cTatrpan/


https://fipi/
https://inf-ege.sdamgia.ru/
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