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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJabTaTam
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npencraBieHHbix B PI'OC COO, a takxke deaepanbHON paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHOpMaTHKE Ha€T MpEACTaBICHUE O UENIX, OO0IIe
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS W Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpenmera «Wudopmaruka» Ha yriayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeNIbHOE peIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpUPOBaHUE MO pa3jeiaM U TeMaM Kypca, ONpeAessieT pacupeeieHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE pacHpe/esieHue yyeOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHIyeMylo (IPUMEPHYIO)
MOCNIEOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTHKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[TporpamMma o uHpOpPMATHKE OMPEAEsIeT KOTMIESCTBEHHBIC U KaueCTBEHHBIC
XapaKTePUCTHKU Y4eOHOTO MaTepHasa JJisl KaKI0TO roja U3yuyeHus, B TOM YHUCIIEe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCyapCTBEeHHOM UTOTOBOM atTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JIIl COCTaBJICHHWS AaBTOPCKUX YYEOHBIX NPOrpaMM U YYEOHHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

Nudopmatuka B cpeHem ol1ieM 0o0pa30BaHUU OTPAXKAET:

e CYIIHOCTh HH(OPMATUKM KAk HAy4HOW  JAUCHMIUIMHBI,  HM3ydarolen

3aKOHOMEPHOCTH IIPOTEKAHMS 17} BO3MOHOCTH aBTOMAaTHU3aLUH
MH(OPMAIMOHHBIX MPOLECCOB B Pa3IMYHbIX CHCTEMAX;
e OCHOBHbIE  O0JacTM  TNpPUMEHEHUA  HUH(POpPMATUKH,  TPEXKIAE  BCEro

nH(OpPMAITMOHHBIE TEXHOJOTHH, YIIPABIEHNE U COIIMAIbHYIO cepy;
e MEXIUCIUIUIMHAPHBIA  XapakTtep UWHGOpPMATHKA U UHGOPMAIMOHHON
NESATCTLHOCTH.

Kypc undpopmaTuku i ypoBHSI cpeaHero oOmiero oOpa3oBaHUs SIBISETCS
3aBEPINAIOIIAM DTAllOM HEMPEPHIBHON IMOJATOTOBKH OOyYaronmuxcsi B 00JacTh
uHDOpMATUKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPASTCS
Ha CojiepKaHue Kypca WH(OPMATHUKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TOCTOSHHOTO  NMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAIITMOHHBIX
TEXHOJIOTHHA, AT TEOPETHUECKOE OCMBICICHHE, MHTEPIIPETAIIMI0O U 0000IIeHre
ATOTO OIIBITA.



PesynpTaThl  yriayOiaEHHOrO ypoOBHS HM3y4eHHMs ydyeOHOTrO MpeameTa
«Hpopmatukay OpPUEHTHUPOBAHbI HAa TMOJYYCHUE KOMIIETEHTHOCTEH IS
nocienyroneil npodeccuoHaIbHOM  ESITeIbHOCTH KaKk B paMKax JaHHOU
peIMeTHON 00JacTH, TaK U B CMEXKHBIX ¢ Hell obnacTsax. OHU BKIIIOYAIOT B CEOs:

e OBJIAJICHUE KIIOYEBBIMU TOHSITUSIMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHAas MpeMEeTHas 00J1acTh, pacllO3HABAaHUE COOTBETCTBYIOIIMX UM
NPU3HAKOB U B3aMMOCBS3€H, CIMOCOOHOCTH JIEMOHCTPUPOBATH PA3ITHUHbIE
IIOAXOJbl K M3YYCHHIO SBJICHUN, XapaKTEPHBIX Ul U3y4aeMOM NPEIMETHOU
o0JracTu;

e YMEHHE pelaTh THUIIOBBIE MPAKTHYECKUE U TEOPETUYECKUE 3aJayH,
XapakTEepHbIE JUISI MCIOJIB30BAHUS METOJOB W HWHCTPYMEHTApUS JTAHHOU
peIMeTHON 00J1acTH;

e HaJIMYME MPEACTABICHUNW O JaHHOM NpeAMETHON o00JacTh Kak IEJOCTHOU
TEOpUU (COBOKYITHOCTH TEOPHil), OCHOBHBIX CBS3IX CO CMEKHBIMU 00JIACTIMHU
3HaHUM.

B pamkax yriny06n€HHOro ypoBHSI U3yueHUs MH(MOpMATHKUA 0OecreynBaeTcs
eJICHANPaBJICHHAs] TIOJIF0OTOBKA OOYYaroONIMXCsl K MPOJOHKEHUI0 00pa3oBaHUsS B
OpraHu3alnusax  MOpodecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasl MHXeHepus, UHPOpMallMOHHAsE 0€30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTHMU, MOOWIIbHBIE CHUCTEMbl W CETHU, OOJIbIIME JaHHBIE U
MalIMHHOE O0OYy4Y€HWE, MPOMBIIUICHHBI WHTEPHET BEIIEH, HCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OECpOBOJHOM CBA3M, POOOTOTEXHHKA, KBAHTOBBIE
TE€XHOJIOTUH, CHUCTEMBI PACIpPEAETIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYAIbHOW WU
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb u3ydeHus yuyeOHoro mnpeamera «WuHdopmatukay Ha
yIiyOJI€HHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JanbHEHIIero pa3BUTUS MH(OOPMAIMOHHBIX KOMIETEHUUH OOy4aromerocs, ero
TOTOBHOCTH K KM3HH B yCIIOBUSAX Pa3BUBAIONMIETOCS HHPOPMAIIMOHHOTO OOIIECTBa
M BO3pacCTallleil KOHKYPEHLMH Ha phIHKE Tpyaa. B CBA3M C 3TUM HU3y4yeHUE
unpopmatuku B 10—11 kimaccax goIKHO 00€CTICUUTD:

e Cc(hOpMUPOBAHHOCTH MHPOBO33PEHHS, OCHOBAHHOIO HA TMOHUMAaHUU POJU
nHpopMaTUKU, WHPOPMAIMOHHBIX W KOMMYHUKAIIUOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIECTBE;

e c(hopMUPOBAHHOCTH OCHOB JIOTHYECKOTO M AITOPUTMUYECKOTO MBIILICHUS;

e chOpPMUPOBAHHOCTh YMEHHUM pa3nuyarh (akThl U OILEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHUBAHUSI U CBA3b
KPUTEPUEB C  ONPEACITEHHOM CUCTEMOW IEHHOCTEH, TMPOBEPATh Ha
JIOCTOBEPHOCTH M 0000111aTh HH(POPMAITHIO;



e Cc(pOPMUPOBAHHOCTh  NPEACTABICHUH O  BIAMSHUM  HMH(YOPMAILIMOHHBIX
TEXHOJOTMM Ha >KM3Hb 4YeJIOBEKa B OOLIECTBE, MOHMMAHUE COLMAIBHOTO,
HDKOHOMHYECKOTO, IIOJINTHYECKOT O, KYJIbTYPHOTO, IOPUIUYECKOTO,
OPUPOJTHOTO, SPrOHOMUYECKOTO, METUIIMHCKOTO U  (DPU3HOJOTHYECKOTO
KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUH;

e IIPHUHATHE NPABOBBIX M ITUUYECKUX ACHEKTOB MH(OPMALMOHHBIX TEXHOJIOTHMH,
OCO3HAHME OTBETCTBEHHOCTH JIIOJEH, BOBJICYEHHBIX B CO3JaHHE W
UCIIOJIb30BaHUE MHPOPMAIIMOHHBIX CUCTEM, paclpocTpaHeHHe HH(OpMALIUL;

e CO3JIaHME YCJIOBUHU JUIsl Pa3BUTHS HABBIKOB y4eOHOM, NPOEKTHOW, HAYYHO-
MCCJIEI0OBATENBLCKOW U TBOPUYECKOM AESATENBHOCTH, MOTHUBALIMK O0YyYarOIIUXCsl
K CaMOpPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtuka» BBIIEISIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» IIOCBSIIEH BOIPOCAM YCTPOWCTBA
KOMIBIOTEPOB M JAPYTUX 3JIEMEHTOB LHU(PPOBOTO  OKPYKEHMsS, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPE/ICTB ONEPALMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Pasnen «Teopermueckue OCHOBbI HH(POPMATHKH» BKIIOYAET B ce0s
NOHATUWHBIN anmapar HMH(OPMATUKH, BONPOCH KOAUPOBaHUS HWH(pOpMaluH,
U3MepeHus MHPOPMAIMOHHOTO O0BEMa JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUA.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHE)» HAIPaBJICH HAa pPa3BUTHUE
AITOPUTMHYECKOTO MBILUIEHUS, pa3padOTKy aJlTOPUTMOB U OLIEHKY MX CJI0KHOCTH,
(bopMUpOBaHKE HABBIKOB peali3alliyd MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «WH(popMauMoOHHbIE  TEXHOJOTMHM»  TOCBAIIEH  BOIMPOCAM
NpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIAAHBIX
IIPOTrPAMMHBIX NPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHaIM3a
JAaHHBIX, UCIOJb30BAaHUIO 0a3 JaHHBIX U 3JEKTPOHHBIX TAOJMLl JJs peIIeHUs
IPUKJIAIHBIX 337a4.

B npuBenénHoM nanee coaepxaHuu ydyeOHoro npeamera «MHpopmarrka
KYPCUBOM  BBIJICJCHBI JIOMOJIHUTENbHBIE TEMbI, KOTOpPbIE HE BXOIAT B
00s13aTeIbHYIO0 MPOTrpaMMy 00yUYEHHsI, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00YYarOIIUMCH.

YrnyOn€éHHblid  ypOBeHb U3Y4YeHUSI HH(DOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOT0  MPOQuUiIsi, OPUEHTUPOBAHHOIO HA  HMHXEHEPHYIO W
nHpopMaIIMOHHYI0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YyYEHUS
UH(POPMATUKHU OOECIIeUHBAET: MOJArOTOBKY OOYy4YalOIIUXCs, OPUEHTUPOBAHHBIX Ha



CHEeIUalbHOCTU B OOJACTH HWHOOPMAIMOHHBIX TEXHOJOTUA U HHKEHEpHBIE
CHEIUATbHOCTH, YYacTHUE B IMPOEKTHOM W HCCIENOBATEIbCKONU JIESITEIbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHM, TOATOTOBKY K YYaCTHIO B OJIUMIIUAJAX U Cllaue
Enunoro rocy1apcTBeHHOTO SK3aMeHa o0 UH(POPMATHUKE.

[locnenoBarenbHOCTh M3YYEHUSI TEM B TpeliesaX OJHOrO roja oOydeHus
MOXET OBITh M3MEHEHa MO YCMOTPEHHMIO YYMTENs NpHU TOJIrOTOBKE paboueit
MPOTrpaMMbl U MOYPOUYHOTO IJIAHUPOBAHMUSL.

[Iporpamma mo mH(pOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
peanu3yercs ¢ UCIOJIb30BaHHE 000pynoBaHus LeHTpa « Touka poctay.

OO11ee YKCciI0 YacoB, PEKOMEHJOBAaHHBIX JIJIsl U3yueHus uHpopmaTuku — 136
yacoB: B 10 kiacce — 68 yacoB (2 vaca B Henento), B 11 kinacce — 68 yacoB (2 daca
B HEJCIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpebGoBanusi TeXHUKM O€30MACHOCTM U THUTHEHBI TMpH paboTe ¢
KOMIBIOTEPAMH U APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI PaOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsiTh. OOMEH JaHHBIMH C
oMOLIbI0 KH. KOHTpOIIIEpsI BHEMHUX YCTPOUCTB. IIpsAMOn 10CTyn K IMaMsTH.

OCHOBHBIE ~ TEHIECHLUUH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapaiensHble BBIYMCIICHHUS. MHoromnpoueccopHbIe CUCTEMBI.
CynepkoMibloTepsl. PacnpenenéHHble BbIUNMCIUTENbHBIE CUCTEMBI U 00paboTKa
OoNbIIMX JaHHBIX. MoOWIbHBIE LM(POBBIE YCTPOWCTBA M HMX poOJib B
KOMMYHUKAaIHUX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHL.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[TporpamMMHOe oOecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obecrieyeHus: U uX HazHaueHue. OcoOEHHOCTH HPOrPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpolcTB. IlapamnenbHoe mnporpaMMupOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepanuoHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoucTB. MHCTamsiuuss W JAEUMHCTAUIALUA  OPOTPAMMHOIO
o0ecrniedeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHnus W UMEHOBaHUS (aljIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpammHoe oOecnieuenue. JIuieH3upoBaHUe MPOrPaMMHOI0 0OECTIeUEHUSI
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOJHOE MPOrPaMMHOE
obecneueHne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIOJIb30BAHUE IPOrPAMMHOTO
obecrieueHnss U IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl
3aKoHoAAaTeENbCTBOM Poccuiickont denepannn 3a HENMPABOMEPHOE MCIIOIb30BaHUE
POrpaMMHOr0 o0ecredeHus U HUPPOBBIX PECYPCOB.

[TpuHIMIIBI IOCTPOEHHUS U alllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CerteBble npotokodibl. Cetb UHTEpHET. Anpecanus B cetu MutepHet. [IpoTokob
crexka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha molceTu ¢ IOMONILI0O Macok moxacereil. CereBoe
aagMuHucTpupoBaHue. [loilydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M € y3JoM ceTh. OnpeneneHue MapuipyTa JABUKEHUS
IIAKETOB.

Buner  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndopmManmoHHble CUCTEMBI. | €0JIOKALIMOHHBIE CEPBUCHI PEAIbBHOIO BPEMEHU



(Hanpumep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, OMpPENETICHUE 3arpyE€HHOCTH
aBTOMAarucTpaseil), MHTepHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciIyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aMMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWjia TOBEACHUs B KubepmpocTpaHctse. [IpobieMa moamuHHOCTH
nostyueHHoi uHopmanuu. OTKpbITbIe 00pa30BaATENbHBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIIOJIb30BAaHUEM
UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOmume mpoOsieMbl 3aluThl
uadpopmaruu  u  uwHbOpMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uHPOpPMAIlMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATH3WPOBAHHBIX
uHopMalMOHHBIX cuctemax. IIpaBoBoe obecrneueHue WHOOPMAIMOHHON
0€30I1aCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(HIeHIIHAbHON MH(QOpMaLMK, XpaHAUIEHCs Ha MEPCOHATIbHOM KOMIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMmMHOe 0oOecneueHrne U CIocoObl
O00pbObI C HUM. AHTUBUPYCHBIE Nporpammbl. OpraHu3anus JIMYHOTO apXxuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3anura apxusa.

[udpoBanne naHHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoir 3amensl. [ludp Lesaps. [udpp Buxenepa. Anroputm
mdpoBanusi RSA.

Teopernyeckne 0cCHOBBI HHpOPMATHKH

Nudopmanus, nanueie U 3HaHus. MHDoOpManmoHHble MPOIECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE M JUCKPETHbIE BEJIWYMHBI W CUTHaIBL. HeobxoaumocThb
JUCKpeTH3aluy MHGOpMaluy, NpeJHa3HAYeHHOM JUIsl XpaHEeHMs, Nepefadd u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe KkogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMI, 3alTMCAHHBIX C MOMOLIBIO HEPABHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHue OJHO3HAYHO ACKOAUPYEMBIX KOJIOB C MOMOIIBIO
nepeBa. Exunaunbl n3amepenus konudectBa nHpopManuu. AndaBUTHBINA TOIX0J K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
NO3ULIMOHHON cucteMe cuuciieHus. CBOWCTBa MO3ULMOHHOM 3amUCU  Yucha:
KOJIMYECTBO IU(pp B 3alKCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMbI
CUMCJIEHUA. AJITOPUTM MIEPEBOAA LIEJIOT0 Yuciaa U3 P-U4HON CHCTEMBI CUMCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBoja KOHEUYHOW P-uuHOM npoOu B NECSITHUHYIO.
AJITOpUTM TIepeBOJa 1EJIOr0 YUCIa M3 JIECATUYHOW CHUCTEMBI CUUCIIEHUS B P-
nuyHyto. IlepeBox koHewHOM pgecsaTUUHONM npoOu B P-uunyro. J[BouuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CHUCTEMbBl CUHCIEHUS, CBSI3b MEXIY HUMHU.



Apudmernueckue ornepanydd B MO3UIMOHHBIX CHUCTEMAaxX CUMCIeHHUs. TpouyHas
YPaBHOBEILIEHHAS CUCTEMA CUUCICHUS. JIBONUHO-IECITUYHAS CUCTEMA CUUCIIEHUSL.

KomupoBanne TtekctoB. Komupoka ASCII. OpHobGaiiTHBIE KOIUPOBKH.
Craagapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH()OPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKkux JaHHBIX NP 3aJIaHHBIX Pa3pelICHUH U TITyOUHE KOJIMPOBaHUS 1[BETA.
[[BetoBhie Monenu. BekTtopHoe komupoBanue. Dopmartel rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. OnieHKka HHPOPMAIMOHHOTO 00bhEMa 3BYKOBBIX JTaHHBIX
IIPU 33IaHHBIX YAaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUSI.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BeIcKasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKEHUS.
Jlornueckue Tto)kaecTBa. Jloka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOIIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepaluy U onepaluy HaJ MHOKECTBaMHU.

3aKoHBI aNreOpbl JIOTUKUA. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. JIornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI TIOTUYECKUX (DYHKIIHM.

Kanonnueckne  gopmbl  joruueckux  BbipakeHuil.  CoBepllleHHBIC
JIU3bIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJINIIE UCTUHHOCTH.

Jlormueckue »sneMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IlocTtpoeHne cxeM Ha JIOTUYECKHUX JJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIllUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBiienre 1ENbIX 4YKMCEN B MNaMATU KoMibioTepa. OrpaHUYE€HHOCTH
JMara3oHa 4Yucel NpU OrpaHWYEHUH KoJiMuecTBa pa3psanoB. llepenonHeHue
pa3psIHON CeTKH. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIN
JIOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUYEeCKUil W
nukinyeckuit  capurd. [lludpoBanue ¢ mnomouipl0 MNOOMTOBOM — onepaunuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YHMCEN B MaMSITH KOMIIBIOTEpA. 3Haualas
4acTh M MOPSAJIOK uKcia. Jlnana3oH 3HaYeHUM BellecTBEHHBIX uucen. [Ipobiemsl
XpaHEHUs BEIIECTBEHHBIX UYHCEJ, CBSA3aHHbIE C OrPAHUYCHUEM KOJMYECTBA
pa3psioB. BeimosHeHwe omepaiuii ¢ BEIICCTBEHHBIMM YHCIAMU, HAKOIUICHHE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHPOBAHHE

OnpeneneHne BO3MOXKHBIX pPE3yJbTATOB pabOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI WCIOJHUTEISIMA M BBIUHMCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
MCXOJHBIX JAHHBIX, IPH KOTOPBIX AITOPUTM MOXET JaTh TPEOYEMbIi PE3yJIbTaT.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAuuK, mnpo@uiupoBIMK. KoMnuisuus W HHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKH — MPOTpaMM.
Hcnonb3oBanue TpaccupoBOuUHbIX Tabmun. Otiagounbii BbeiBOA. [lomarosoe
BBINIOJIHEHNE NTpOorpaMMel. Touku octaHoBa. [IpocMoTp 3HaAYEHUI IEPEMEHHBIX.

Aszpik  mporpammupoBanust (Python, Java, C++, C#). Tunbsl JgaHHBIX:
LICJIOYMCIICHHBIE, BEIIECTBEHHBIC, CHUMBOJIBHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxnbie ycnoBus. [lukner ¢ ycnoBuem. [Llukibsl 1O NEPEMEHHOM.
B3auMo3aMeHsI€MOCTh  pa3lMYHbIX  BUAOB  I[MUKJIOB. HBapuaHT UHUKIA.
CocraBneHue IUKIA C HCIOJIB30BAaHUEM 3apaHee ONPEIEIEHHOrO MHBapUaHTa
LUKIIA.

JIOKyMEHTUPOBaHHE IIpOrpamm. Hcnons3oBanne KOMMEHTAapHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIs ITOJIb30BATES.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3alMcu 4Yucia Ha OTAENbHBIE IU(PBI,
HaXO0XJIEHUE CYMMblI M TPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MuHUMAaTBHOWN) UGPHI.

HaxoxaeHue Bcex MpOCTBIX YHMCEN B 3aJlaHHOM Juanasone. [IpeacraBieHue
Yyucia B BUJIE HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie U TBOMYHBIC (Dailiibl.
@aitnoBble TiepeMeHHbIe ((ailnoBble ykazatenu). Urenwe u3 Qaitna. 3anuch B
Gaiin.

Pazbuenue 3amaun Ha nmoazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBnbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolenypbl u
¢ynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH fA3bIKA MPOTrPaMMHUPOBAHMUS.
[MoaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsle MeTonbl. TouHoe © NpPUOMMKEHHOE pEUICHHs 3aJayu.
YuclieHHbIE METO/IbI PEIIeHUs] YPaBHEHUI: METO ] iepedopa, METO/1 MOJIOBUHHOTO
nenenus. [lpubnmx€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue rmiomaaein
buryp ¢ NOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPSIMOYTOJIbHUKOB, METOA



tpaneuuii). Ilouck wmakcumyma (MUHUMyMa) (QYHKIMH OJHOM TI€pEMEHHOU
METOJOM MOJIOBUHHOTO JIEJICHUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHbIE  QYHKIMU  sI3bIKA
MIPOTrPAMMHUPOBAHUS I 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIA B CTPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MPOOENIbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTPU [TaHHOW CTPOKHM, 3aMEHa HAWJEHHON MOACTPOKM HA JAPYTYH CTPOKY.
['eHepanusi Bcex CJIOB B HEKOTOPOM aiihaBUTE, YAOBICTBOPSIONUIUX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBpl W TOCTEAOBATEIBHOCTH 4HCEN. BbramciieHne 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO ApUPMETHUECKOI0, MUHUMAJIbHOTO U MAaKCHUMAaJIbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CoptupoBka ofgHOMEpHOTO MaccuBa. [IpocTeie METOIBI COPTUPOBKU (METON
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
brictpas coptupoBka MaccuBa (anroputm QuickSort). J[BOMYHBIM TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBbl (MaTpulbl). AJTOPUTMBI OO0pPaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33JJaHHBIM IIpaBUJIaM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BbIUMCIEHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIE TEXHOJIOIUH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opborpadun u rpammartuku. CpencrTBa TOWCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  HMcnons3oBanme  ctuieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHThl. CHocku, orjaBienue. KosuiekTuBHas paboTa ¢ JOKyMEHTaMH.
HHCTpyMEHTBI PEeLIeH3UPOBaHUsl B TEKCTOBBIX Mpoueccopax. O6iayHble CEpBUCHL.
HenoBass mnepenucka. Pedepar. IlpaBuna uuTUpOBaHUS HUCTOYHUKOB U
opopmieHust Oubnmmorpaguueckux ccpuiok. OdopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHMYeCKHe CpeAcTBa BBOJA
Tekcta. CrHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHHUE,
Kiaccuukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
pelieHus 3aa4 aHaju3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYUCTKA U OIEHKA
KauecTBa JaHHBIX, BHIOOp W/MJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIpETaus pe3ysbTatoB. [IporpammHubie cpeacTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM U Mpe/CTaBlIeHUs JaHHbIX. bosbiue gaHHbIE.
MammunHoe o0yuenue. HTenekTyanbHblil aHaIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AIEKTPOHHBIX TAOIUI. BbIYMClIeHHEe CyMMBI,
CpEIHETo apu(PpMETHUECKOTr0, HAanOOJBIIEr0 (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad¢uimeHTa KOppesiuu ABYX psAAOB AaHHBIX. llocTpoeHue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix jguarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWEe YpaBHEHUHM C TOMOILIBIO MOA00pa mapameTpa.
OnTuMu3anus Kak NOMCK HAWIYyYIIEro peleHus B 3aJaHHbIX yciaoBusx. LleneBas
¢byHkius, orpanudeHus. JlokanbHble H TI00QJBbHBIE  MHHHMYMBI II€JI€BOM
¢dbynkuuu. Pemmenue 3a1a4 oNTUMHA3AIUU C TOMOUIBIO 3JIEKTPOHHBIX TaOJHII.

11 KVIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Teopernuecknue MNOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
anauTuBHOCTH MH(popmanuu. @opmyna Xapriau. MHpopManus v BEpOSATHOCTb.
®opmyna lllenHoHA.

Anroputmbl cxaTtusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C IOTEPSAMH. Y MEHBLICHUE
IyOMHBI KoMpoBaHus 1BeTa. OCHOBHBIE Hjien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepeayd  JaHHBIX. 3aBHCHMOCTb BPEMEHHM Ilepefadyu  OT
MH(POPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuyuHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstonIne
oOHapy>KuBaThb W HUCIpPaBJIATh OIMIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koaupoanue ¢ noBropenreM 6utoB. Koabl XsmMmuHra.

Cucrembl. KoMIoOHEHTBI cHUCTEMBI W HX B3auMozeucTBue. CHUCTEMHBIN
s dext. Ynpapnenue kak nHGOpMaIMOHHbBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIH
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIu MoaenupoBaHus. Gopmanuzaius
MIPUKJIAIHBIX 33/]1a4.

[TpencraBieHue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHPUATHUS YesloBeKOM. ['padmueckoe npeacTaBieHUe JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

['padbl. OcHoBHBIE noHATUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHACKOB CMEXHOCTU. PemeHnune
ATOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpoeHUE
ONTUMAJBHOIO MyTH MEXJy BepIIMHAMHU Tpada, ompeaesieHue KOJIMYecTBa
pa3NMYHBIX IIyT€d MEXAy BEpPIIMHAMH OPUEHTUPOBAHHOTO ALMKINYECKOTO

rpada).



Hepesbst. bunapuoe nepeo. [lepeBps moucka. CriocoObl 00xona aepesa.
[TpencraBienne apupMeTUUECKUX BBIPAKEHUN B BUIE AepeBa. [[ucKkpeTHbIe UTpbl
JIByX UTPOKOB C MosIHOHM nH@opmanueit. [loctpoenne nepesa nepedbopa BapHaHTOB,
OINKCAaHUE CTPATETUu UTPHI B TAOIMYHON (opMe. BBIMTPHIIIHBIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 MHTeJIEKTa. CepBUCHI MAIIMHHOIO IEpEBOAA U
pacrnio3HaBaHusl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
N300paKECHU, pacro3HaBaHKe T, CamooOyyaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYarommx cucreMax. Mcnonp3oBaHuE METO/IOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. [lepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEIUIEKTYaIbHBIX cCUCTEM. HEMpOHHBIE CETH.

AJITOPUTMBI H TPOrPpaAaMMHPOBaHUeE

Qopmaim3anus  NOHATHSA — anropurma.  Mammea  TeropuHra — Kak
YHUBEpCaJIbHasl MOJ1eJIb BbruuciieHuil. Te3uc Y€pua—TrropuHra.

OreHka CIOXHOCTU BblUMcIeHUH. BpeMs paboThl U 00bEM HCIONB3YyEeMOMN
naMATH, HX 3aBUCUMOCTb OT pa3Mepa HCXOAHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. IlepebopHbie anroputmbl. [Ipumepsl pazIUUHBIX aAJITOPUTMOB
pelIeHus OJTHOM 3aJ1a4M, KOTOPBIE HUMEIOT PAa3INUHYIO CIIOXKHOCTb.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JHAIla30HE€ C IOMOLIBIO aJIrOpUTMa
«peuieTo DparocheHa.

MHoropa3psaHbI€ 1eJIble Yucia, 3a/1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMAaTHBHBIE MAacCUBBI, OTOOpa)k€HUsA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NPaBUIBHOCTH CKOOOYHOIO BBIpaXECHUs. Bpluucienue
aprU(PMETUYECKOTO BbIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOUN PpopMe.

Ouepenu. Mcnonb3zoBanue ouepeau 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMaJIbHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOro rpada. KomuuecTBo pazauuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMYECKOTo rpada. Anroputm
JIeKCTpBL.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa UIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTmbl o0xoja nepeBa. Vcnonp3oBaHue creka u
ouepenu s 00xXo/a JiepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXpPaHEHHEM NPOMEKYTOUYHBIX PE3YJIbTATOB. 3aJauyH, PEUIAEMbIE C MOMOILIBIO



JUHAMUYECKOTO TMPOTPaMMHUPOBAHUS: BBIUUCIECHUE PEKYPCUBHBIX (DYHKIIHM,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBoHCTBAa M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXO/A.
Wukancynsius, Hacae0BaHue, MOTUMOPHU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamM. IIpoektupoBanue wunTepdeiica
nosp3oBarens. Mcmonp30BaHME TOTOBBIX — YOPABISEMBIX — DJIEMEHTOB IS
MOCTpOEHUS HHTEpdeiica.

O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
pOrpaMMUPOBaHUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

Otanbl  KOMITBIOTEPHO-MAaTEMaTHYECKOTO0  MOJCIUPOBAHUSA: IMOCTAHOBKA
3amaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOACIUPOBAHUS.

Juckperusanusi Npyd MaTEMaTUYECKOM MOJICTMPOBAHUN  HEMPEPHIBHBIX
npoueccoB. MoaenupoBaHue ABMKEHUA. MonaenupoBaHue OMOJIOTHMUECKHUX
cucteM. MareMaTu4eckue MOJETM B DKOHOMHUKE.  BwrumciurenbHbIE
IKCIIEPUMEHTHI C MOJICTISIMHU.

OOpaboTKka pe3yJabTaTOB SKCHEPUMEHTA. METOoJ] HaUMEHBIINX KBaJPaTOB.
OrmeHKa YHCIOBBIX IapaMETPOB MOJCIUPYEMBIX OOBEKTOB U  IPOILECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoast Monte-Kapno.  MiMutanmonHoe
MoenrpoBanue. CHCTeMBI MAaCCOBOTO OOCITY )KMBAHHSI.

Tabnuunbie (pensiiioHHBIC) Oa3bl JMaHHBIX. Tabnmuna — mpeacTaBiIeCHUE
cBeJeHuii 00 ogHOTHIHBIX OoOBekTax. Ilone, 3ammch. Kmrou Tabmmiel. Pabora ¢
rotoBoil 0a3oil naHHBIX. 3amnojgHeHWe Oa3bl JaHHBIX. llowck, copTUpoBKa u
dbunbpTpas TaHHBIX. 3ampochl Ha BHIOOPKY JAaHHBIX. 3apoChl C MapaMeTpaMHu.
Borumncrsiembie 1mosist B 3arpocax.

MHorotabnuunble 0a3bl JaHHBIX. THIBI CBSI3EH MeEXAy TaOIuIamu.
Buemnuii krod. LlenocTHOCTh 6a3bl TaHHBIX. 3alpoCchl K MHOTOTaOIWYHBIM 0a3am
JTAHHBIX.

NutepHer-ipuiioxkenus. 1loHaTue o cepBepHON U KIIMEHTCKOM YacTsAX CauTa.
TexHOoNmoTHs «KJIMEHT — CepBep», €€ MTOCTOMHCTBA W HemocTaTKu. OCHOBBI SI3bIKA
HTML wu kackamubix tabmury ctuieit (CSS). Cuenapuu Ha s3eike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300pakeHUi ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(POBBIX YCTPOUCTB
(mudpoBeIx (poToanmapaTtoB U MHUKPOCKOTOB, BHUIECOKaMeEp, CKAHEPOB U JAPYTHUX



ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekimuss  ypoBHEH, KOppEKUHs — IIBETA.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TexkcroBble cion. Macka cios. Kananbl
Coxpanenue BblfenieHHOW obnactu. [lonroroBka wimocTpanuii ajis BeO-caiiToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bektopnast rtpaduka. I[lpumutuBsl. H3MmeHeHue mOpsaKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Vcnosib30BaHre KOHTYpPOB. BeKTOpu3anus pacTpoBbIX H300paKEHUN.

[IpyHIMOBI TIOCTPOCHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJENEM.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHHEe HWCTOYHUKOB OCBELICHMS.
Kamepnl. AnautuBHble TexHosioruu (3D-nipuntepsi). [loHaTtne o BUpTyaabHOU
PEaTbHOCTU U JONOJHEHHOW PEabHOCTH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

[Imanupyembie pe3ysbTaThl OMHUPAKOTCS HA BEIYLIME LEJIEBbIE YCTAHOBKH,
OTPa)KAOUIME OCHOBHOM, CYIIECTBEHHBIM BKJIAJ HW3y4aeMOW TMpPOrpaMMbl B
Pa3BUTUHU JIMYHOCTH OOYYAIOIIUXCS, HMX CIOCOOHOCTEH C HCIOJIb30BAHUEM
obopynoBaHus 1eHTpa « Touka pocTay.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPaXarOT TOTOBHOCTb U  CIIOCOOHOCTh
oOy4Jaronmxcsi PyKOBOJICTBOBAThCA CPOPMUPOBAHHON BHYTPEHHEM MO3UIUEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTALNM, TO3UTUBHBIX BHYTPEHHUX
yOEXIeHU, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
00l1leCTBa, paclIMPEHUE KUZHEHHOTO OIbITa U OMNbITA JACATEILHOCTH B MpPOIIECCe
peanu3alu  CpeJCTBaMU  y4eOHOTO TMpeIMeTa OCHOBHBIX  HaIpaBJICHUM
BOCIIMUTATENBHOU JESITEIBHOCTH.

B pesynaprate wusydenus HHGOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus y oOyuvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U TPaBOMOPSJKA,  COOJIOJIGHWE  OCHOBOIIOJIATAIONIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIMOHAJIU3Ma,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIUI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHU UHPOPMATUKH KaK HAyKU
B )KU3HH COBPEMEHHOTO 00I11eCTBa;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAyYHOTO H
TEXHUYECKOTO TBOPUECTBA;



CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHbIE BHUABI HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH()OPMAIMOHHBIX TEXHOJIOTHH;

5) pu3u4eCcKOro BOCIMTAHMS:

cOpMUPOBAHHOCTh ~ 3[0POBOTO W  Oe3omacHOro  oOpa3a  JKU3HH,
OTBETCTBEHHOT'O OTHOLIEHUSI K CBOEMY 3J0pPOBBIO, B TOM YHUCJIE 3a CYET
coOto/IeHusT TpeOOBaHUM 0€30MacHON AKCILTyaTalluu CPeACTB MH(GOPMAIIMOHHBIX
1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOTHYECKOW U COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

uHTEepec K cdepaM MpPoPEeCCHOHATLHON JCSATENbHOCTH, CBS3aHHBIM C
MHPOpMATUKON, TPOrpaMMHUpPOBAHUEM U HHPOPMAIMOHHBIMU TEXHOJIOTUSIMH,
OCHOBAaHHBIMU Ha JIOCTKEHMSIX HAyKW HHPOPMATUKH M HAYYHO-TEXHUYECKOIO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl npodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOPA30OBAaHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pemieHusi, B TOM 4YuClAe C Y4€TOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKHU, JOCTHKEHHUSIM HAayYHO-TEXHUYECKOrO Iporpecca H
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH WH(HOPMAIIMOHHBIX PECYPCOB,
MH(MOPMAITMOHHBIX TPOIECCOB U HH(MOPMAIMOHHBIX TEXHOJOTHM B YCIIOBHSIX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, T'OTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B mpouecce QOCTMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpPaMMBbI
no wuHPopMaTHKe Yy OOYy4YaroIIUXCS COBEPIICHCTBYETCS AMOLMOHAJIBHBIN
MHTEJUIEKT, Mpenoaraoumil chopMHUpOBAHHOCTH:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aIanTUPOBATHCI K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIICH CTPEMIJICHUE K JOCTHKCHUIO LEJIU U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATb, UCXOJS W3 CBOUX
BO3MOKHOCTEH;



IMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €T0 NPU OCYUIECTBIEHWUM KOMMYHHMKAIMH, CIIOCOOHOCTH K
COYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

METANIPEJMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAIbHBIE Yy4Ye€OHbIE JEWUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaAJIbHbIE Y4YeOHBbIC ICUCTBUS, PETYJSTUBHBIE YHUBEpCAJIbHBIC Y4YEOHBIC
JIEUCTBUS, COBMECTHAs JEATEIbHOCTbD.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE JIeiiCTBUS

1) 6a30BbIe JJOrMYecKue JeiiCTBHS:

CaMOCTOATENLHO  (OpMYJIMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN TMPU3HAK WM OCHOBAHUS I CPaBHEHUS,
Kiaccudukanuu u 00001IeHNS;

OTpEENATh 1N JACSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JIOCTHKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B PACCMAaTPUBACMBIX SIBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTePUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;

KOOPJIIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEALHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh HAaBBIKAMH y4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MMOMCKY METO/IOB PEIICHUS IPAKTUIECKUX 3a71a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIIECTBJIATh PA3JIUYHbIC BUJBI JESITEILHOCTH TIO TOJYyYEHUIO HOBOTO
3HAaHMS, €r0 WHTEPIpETalHK, MPeoOpa30BaHUIO W MPUMCHCHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsIX, B TOM 4YHCJIE TPH CO3JAaHUU YYCOHBIX W COIHATBHBIX
MIPOEKTOB;



dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh ApTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJC pEIICHHWs] 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIAThH 1E€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPEY;

YMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO O0OJacTH
KU3ZHEIEITeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJIEH, Mpejlaratb OPUTHHAIBHBIE MOJXOJbI U pElICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE ATbTEPHATHBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHOOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3aluilo |
WHTEPIPETANNIO MHPOPMAIINH PA3TINIHBIX BUIOB U (hOPM MPEACTABICHUS;

co3dgaBaTh TEKCTHI B pPa3IUYHBIX ¢dopmarax ¢ y4E€TOM Ha3HAUYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QOopMy
MPEICTABIICHUS U BU3yaJIU3allUy;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh MHGOpMAIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

UCITOJIB30BaTh  CPEJACTBA  WH(DOPMAIMOHHBIX HW  KOMMYHHKAITMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMoJiecHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPeCcypcocOepeKeHHsi, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aIIUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) o61eHme:
OCYHIECCTBJIATh KOMMYHHKAIIMH BO BCEX C(l)ean KHU3HU,



pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHUs, NOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, PACMO3HaBaTh MPEANOCHIIKM KOH(MDIUKTHBIX CHUTyalluid u
CMATYaTh KOH(JIUKTHI;

BIAJCTh  Pa3IUYHBIMH  CIIOCOOaMHU  OOIIEHUS W B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MDIUKTHBIC CUTYAIlHH;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY 3pE€HHUSA C HMCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MMOHUMAaTh M MCIIOJb30BaTh MNPEUMYIIECTBA KOMAaHIHON M WHIWBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BOBMOXKHOCTEN KaXKJIOTO WICHA KOJUIEKTHUBA;

MPUHUMATh €AW COBMECTHOM  JEATEIBHOCTH, OPraHW30BBIBaTH U
KOOPJIUHUPOBATh JEUCTBUS MO HUX JOCTHKECHHUIO: COCTABJIATH IUIAH JCHUCTBU,
pacrpenensaTh poJii ¢ y4éTOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXKJAOT0 y4YaCTHHMKA KOMAaHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpejaraTb HOBBIE MPOEKTHI, OLECHUBATH HAEHU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUECKOE TOBEACHHUE B Pa3JIAYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) camoopranuszanms:

CaMOCTOSITEJIbHO OCYIIECTBIISITh ITO3HABATEIBHYIO JESITEIBbHOCTD, BBISBIISTH
po0JIeMBbl, CTaBUTh U (HOPMYyIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JESITENPHOCTH U )KU3HECHHBIX CUTyalUsIX;

CaMOCTOATENILHO COCTABJISITH IUJIAaH  pPELICHUS MpoOsieMbl €  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIIMpATh paMKH Y4€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHHUIN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAUINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM KaKk  OCO3HAHHUSA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PEIICKCUU IS OLEHKA CHUTYyalllH, BhIOOpa
BEPHOT'O PEILIECHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEUICHUS 10 UX CHUKCHMUIO;

IIPUHAMAaTh MOTHMBBI M apryMEHTBl JPYTMX NPU AaHAIU3€ pPe3yJbTaTOB
NEATEIIBHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl APYIMX IIPU AaHaJIU3€ pe3yJbTaToOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B nponecce uzyuenus kypca uHGOpMATHKU YriyOJ€HHOTO ypoBHS 6 10
Knacce oOyvarommmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pEe3yIbTaTHI:

BJIQJICHUE TIPEACTABICHUSIMU O pOJIM WH(OpPMAIMM U CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJE, TEXHUKE W OOIIEeCTBE, MOHATHUAMH «HHGOPMAIIU,
«MH(POPMALIMOHHBIN  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cucTeMHbIN 3 PexT», «MH(OPMAIIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIQJICHUE METOJaMU TIoMcKa HUH(popMmaluu B ceTu VIHTepHET, yMeHue
KPUTUYECKU OIIEHUBATh WH(OpMAIUIO, TOYYSHHYIO U3 ceTu HTepHEeT;

YyMEHUE XapaKTepu30BaTh OOJbIIME JaHHBIC, TPUBOIUTH PUMEPHI
UCTOYHUKOB MX TOJIy4YEeHUS W  HaANpaBJIEHUS HCIOJIb30BAHMS, YMEHUE
KJIacCU(UIIMPOBAThL OCHOBHBIC 3aJlaud aHajdu3a JaHHbIX (IPOTHO3UPOBAHUE,
KJ1accudukanus, KJIacTepu3alius, aHasu3 OTKJIOHEHU), MMOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHUS 3a]]a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OUMCTKA U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHUE JIAHHBIX, BU3yAJIM3allUsl TAHHBIX, HHTEPIIPETALIUs Pe3yJIbTaTOB,;

MOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB YCTPOMCTBA W (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOUJIbHBIX KOMITBIOTEPOB, TEHJCHIIMM pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAMH TIPOTPAMMHOTO OO€CTEeUeHHUsl JUIs pEelIeHUsT Y4eOHBIX 3ajad [0
BBIOpaHHOM CHienanu3aluu;



HaJIM4yue MPEICTAaBICHUN 0 KOMIIBIOTEPHBIX CETIX U UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIUIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOIMX MNpPUHIUINAX pPa3pabOTKM W (YHKIMOHUPOBAHUS HMHTEPHET-
IIPUIIOKECHUM;

NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METO/JIOB M CPEACTB IMPOTUBOJCHCTBUS ITHUM yIrpo3amM, COOJIOJCHHE MEp
0e30MacHOCTH, MPEJOTBPAIIAIOIINX HE3AKOHHOE PaCIpOCTpaHEHUE MEPCOHABHBIX
JAHHBIX, COOJIO/IEHNE TPEOOBAaHUIN TEXHUKU O€30MMaCHOCTU U TUTHEHBI IIPU padboTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU IIU(PPOBOTO OKPYKEHUS, TOHUMaHNE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
pabotsl B cetu IHTEpHET;

IIOHUMAHUE OCHOBHBIX IIPUHLUIIOB JUCKPETU3ALMHA Pa3JU4YHBbIX BHUIOB
uH(pOpMalMU, YMEHUE ONpeNensATh HMHPOPMALUOHHBI OOBEM TEKCTOBBIX,
rpauUecKux M 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX NapameTpax AUCKPETU3ALNH,
YMEHUE OINpEACNATh CPEAHIOI CKOPOCTh IIEpEfaud JAHHBIX, OLICHUBATh
U3MEHEHUE BpEMEHHM Iepefauyd Ipu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMaA
JAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHUE HCIONb30BaTh MPU PELICHUH 3a]1a4 CBOMCTBA MO3UIIMOHHOW 3alucu
YyHUCell, AITOPUTMA IMOCTPOCHHUS 3alUCH YUCIIa B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 3aJlaHHBIM OCHOBAHHEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YHCIa B IMO3WIHMOHHOM CHCTEME CUMCICHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBINOJHATh apU(PMETHUYECKUE OIEepalud B TO3ULUUOHHBIX CHCTEMax
CUMCIICHUS,

YMEHUE BBINOJHATH MPeoOpa30BaHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXKEHHUE B
JTU3BIOHKTUBHONW W KOHBIOHKTUBHOW HOPMAJIbHBIX (hOpMax IO 3aJaHHOM Tabiuiie
VMCTUHHOCTH, HUCCJIEN0BATh 00JIACTh MCTUHHOCTH BBICKA3bIBAHUS, COAEPKALIETO
NIEpEMEHHBIE, PEIIATh HECI0XKHbBIE JTJOTHYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUIA;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JMara3oHe, 00pad0TKa MHOTOpa3psiAHbIX 1EJbIX
YHUCe, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, IepeOOpHbIe
QITOPUTMBI, TBOWYHBIM MOUCK) MU NPUBOAUTH NPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEIIeHUs OJHOM 3aa4u;

BJIAJICHUE YHUBEPCAJIbHBIM SA3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O 0a30BBIX THUMaX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPABIISIOLIUE



KOHCTPYKIIMM, YMEHHE OCYIIECTBJIATh AaHajdu3 MPEAJIOKEHHOW MPOrpaMMBbI:
OTIPEENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
ONpENEIATh, NPU KAKUX HCXOJHBIX JTAHHBIX BO3MOKHO IOJYYEHHE YKa3aHHBIX
pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHBECTH K OIMHUOKE B padoTe
pOrpamMmbl, (HOPMYIUPOBATH MPETIOKEHHUS IO YIYUIIEHUIO IPOTPAMMHOTO KO/,

YMEHHE CO3[aBaTb CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTHI H
JEMOHCTPAlMOHHBIE MaTEPUAJbI C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI [l aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JNaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0O W HAUMEHBIIEro 3HAYCHUH, pEIIeHHe
ypaBHEHUM, BHIOOP ONTUMAJIBHOTO PEIICHHUS, MOAOOp JUHUU TPEHJA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce u3yueHus kKypca UHPOPMATHKU YriayOJn€HHOro ypoBHS 6 11
Knacce oOydarOmMMuUCs  OyIayT  JOCTUTHYTBHI  CJEAYIOIIUME  IPEIMETHbIE
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OMMOKHU MpHU Nepeaaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAWUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUsS] TPU HU3BECTHOW YAaCTOTE CHMBOJIOB, MOSICHSTH TPUHIIUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUuTMHUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TYyTH MEXAYy BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  pPA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOTO Tpada), YMEHHE HCIOIb30BaTh JIEPEBbs MPHU
aHajgu3e MW TIOCTPOCHUU KOJIOB M ISl TpeACTaBlIeHUS apuPMETHUECKUX
BBIpAXEHUN, TIPU PEIICHUU 3a/1a4 TTOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
YYETOM OTPAHMYECHUN HA JUANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pEelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApHU, CTEKU, OUYEPEAU, JEPEBDS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIC MOMPOTPAMMBI i 00paOOTKH YMCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX



CPEICTB Cpelbl pa3paboTKH, yMEHHUE UCTIOIh30BaTh CPECTBA OTIAIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHUS, YMEHUE IOKYMEHTHPOBATH IIPOTPAMMEI;

YMEHHE CO3/[aBaTh BEO-CTPAHUIIHI,

BJIaJICHNEC OCHOBHBIMU CBEJCHHUSMH O 0a3aX JaHHBIX, HX CTPYKTYpe,
CpeACTBaX CO3/MaHUsi W PabdOThI C HUMH, yYMEHHE HCIOJIb30BATh TaOIHMYHBIC
(pensimuoHHBIC) 6a3bl JAHHBIX (COCTABJIATH 3aMpPOCHl B 0a3aX JaHHBIX, BHITIOIHSITH
COPTHPOBKY M TIOMCK 3amucel B 0a3e JaHHBIX, HAMOJMHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATHIECKHE MOJISIN ISl aHAIIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHallM3 PE3yNbTaTOB, IMIOJIYYCHHBIX B XOJI¢ MOJCIHPOBAHUS, OICHUBAThH
COOTBETCTBUE MOJEIH MOJEIHPYEMOMY OOBEKTY WM MpPOIECCY, MPEICTaBIATh
pe3yIbTaThl MOJICITMPOBAHUS B HATJISTHOM BUJIC;

YMEHUE OpraHW30BBIBaTh JIMYHOEC HMH(DOPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB LUMPOBBIX TEXHOJOTHH, TOHUMaHHE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHUMaHKUE OCHOBHBIX MPHHIIUIIOB Pa0OThI, BO3MOKHOCTEH W OTpaHHYCHHUSI
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WHTEIUICEKTa B Pa3IMUYHBIX OOJIACTSX,
HaJIMYMe TMPEJCTaBICHU O Kpyre pelraeMbIX 3aJad MAallMHHOTO OOY4YeHHUs
(pacnio3HaBaHUs, KIACCU(PUKAIIMK U IMPOTHO3UPOBAHNUS) HAJUYUE ITPECTaBICHUN
00  WCHONB30BaHMM  HWH(POPMAIMOHHBIX  TEXHOJIOTMH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO )
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 12
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per dopman 10 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 9 1
2.3 Komnerotepnas apupmernka 3 1
Hroro no paszneny 22
Pa3zpnen 3. AllroputMbl M IpOrpaMMHUpPOBaHHE
3.1 Bseznenue B nporpaMmMupoBaHue 11 0.5
3.2 BcnomorarenbHble anropuTMbl
33 HucneHHble METOIBI 2
34 AAropuTMbI 00pabOTKH CUMBOJIBHBIX 3 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 6 3.5
Hroro no pazgeny 25
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 3 2.5
4.2 AHann3 Ja”HHBIX 6 3
Hroro no pazgeny 9
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 20.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Hudopmanius u nHGOpMaIIOHHBIE
1.1 Popua Popuar 6 25
MPOLIECCHI
1.2 MonenupoBanue 6 2
Hroro no pazneny 12
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 4 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 15 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 7 45
IPOrPaMMHUPOBAHUS
Hroro no paszneny 26
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KoMmnproTepHO-MaTEMaTHUECKOE 5 )
' MOJIEJTMPOBAaHUE
3.2 ba3br qanHbBIX 8 4
3.3 Be0-caiitbr 7 4
34 Kommprorepnas rpaduxa 6 3.5
3.5 3D-MonenupoBanue 4 3
Uroro no pazgeny 30




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

36.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

wn Tema ypoka

TpebGoBaHMs TEXHUKU O€30MaCHOCTH U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU 1
1 JPYTMMH KOMIIOHEHTaMU U(POBOTO
okpyxenus. [IpuHIUIBI pabOThHI
KOMITHIOTEPOB M KOMIIBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMU C [TOMOIIBIO LIHH.
ABTOMaTHYECKOE BBIIIOJIHEHHUE
nporpaMmel.OniepaTuBHasi, NOCTOSHHAS U
JOJrOBpeMEHHast MaMATh. KoHTposuiepbl
BHEIIHUX yCTPOMCTB. IIpsimoit nocTym k
aMATH

CoBpeMEHHbBIE KOMIIBIOTEPHBIE
texHosioruu. [IporpammHoe obecnieueHue
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPOICTB.

CucreMHO€E IPOrpaMMHOE 00€eCIIeUeHUE.
OnepanroHHbIE CUCTEMBI. Y THUIIUTBHI.
HpaiiBepsl ycTporcTs. [lapamiensHoe
IIPOrpaMMUpPOBAHUE

5 HMHcTammsmus 1 AeUHCTAUIALIS

¥ OTMEUYEHbI YPOKHU, IPOBOJUMBIE C UCTIOIB30BaHuEeM 00opynoBanus eHTpa «Touka Poctay

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl




IIPOrPaMMHOTO 00CCIICUCHUSI.
3aKoHOaTeNILCTBO Poccuiickoi
®eneparun B 006J1aCTH TPOTPaAMMHOTO
oOecrieueHns U JaHHBIX

®daiisioBble cucTeMbl. [IpuHIUIIBI
pa3MerieHust U UMeHOBaHUs (ailyioB B
nonroBpeMeHHON namsTH. [1labaoHb! s
onucaHus rpym (aiios

HpI/IHHI/IHbI IOCTPOCHHA U aIllllapaTHBIC
7 KOMIIOHCHTBI KOMIIBIOTCPHBIX CeTeH. 1
CereBbie IMPOTOKOJIbI

Cetb Untepuer. Paznenenne IP-cetn Ha

8 OJICETH C MOMOIIBIO MAaCOK IIOACETEN. 1
CeteBoe aIMUHUCTPUPOBAHUE

Bune! nestenpbHoctu B cetu UHTEpHET.
9 CepBucsl UnTepuera. ['ocynapcTBeHHbIE 1
ANEKTPOHHBIE CEPBUCHI M YCIYTH

NudopmannonHas 6€30MacHOCTb.
BpenonocHsle mporpaMmMHoe obecriedeHue

10 U MeTobl 60prObI ¢ HUM. [IpakTHUeckast 1 0.5
pabota no Teme "AHTUBUPYCHBIE
IpOrpaMMsI"

Opranu3zanys JMYHOTO apXHuBa
11 uH(popManuu. PezepBHoe KonupoBaHue. 1
ITaposibHas 3amuTa apXuBa

*[Iu¢ppoBaHre JaHHBIX. AJITOPUTM

12 mmpposanust RSA. Creranorpadus.
[TpakTrueckas paboTa 1o Teme

"[upposanue naHHBIX"
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*Wuadopmanusi, TaHHBIC U 3HAHUS.

NHudopmanmoHHbIe IPOIECCH B IPUPO/IEL,

TEXHHKE U 001ecTBe. HenpepriBHBIEC 1

13 JUCKPETHBIC BEJIMYUHBI U CUTHAJIBI.
HeobOxonuMocTs tuckpeTu3anuu
uH(pOopMalnu, MpeJHa3HAYCHHOM [
XpaHEeHUs, TIepe1adyu 1 00paboTKH B
u(pPOBBIX cUCTEMaX

* [IBomyHO€E KOJIMpOBaHUE. PaBHOMEpHBIE U
HEpaBHOMEpPHbIE KObl. [lekoanpoBanue
COOOIIIEHUH, 3aTUCAHHBIX C TOMOIIBIO

14 HEPAaBHOMEPHBIX KOAOB. Y cioBue PaHo. 1
[TocTpoeHue 0JIHO3HAYHO AEKOIUPYEMBIX
KOJIOB C TIOMOIIBIO niepeBa. I'pad Am. A.
Mapxkosa
*EnuHuLbI ©13MEpPEHUsl KOJIMYeCTBa

15 uHpopManuu. AnpaBUTHBIA MOIXOA K 1
OIICHKE KOJMYeCcTBa HH(pOpMaIIUn

** [IBon4Has1, BOCbMEPUYHAS U
HIeCTHA[aTepUYHAsl CUCTEMBI CUHCIIEHUS,

16 CBSA3b MKy HUMU. CUCTEMBI CUNCIICHHUS. 1
IlepeBon uncen U3 OJHON CUCTEMBI
CUMCIIEHUS B IPYTYIO.

17 * Apu(meTraecKkue oneparuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS

*TpounuHast ypaBHOBEIIEHHAsI CUCTEMA
18 cuucieHus. JIBOMYHO-IeCITUYHAsA CUCTEMA 1
CUHCJICHHS

19 *KoaupoBaHue TEKCTOB 1
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*PacTpoBoe KOAMPOBaHKUE U300PAKEHUH.
20 [IpakTuyeckas pabora o Teme
"luckpernsanus rpaguuecKon
uHpopmanuu"

*11BeTroBble MOJIETU. BekTopHoe
koaupoBaHue. ®opmatsl (aitios.

21
Tpéxmepnas rpadpuka. OpakraabHas

rpaduka
*KonupoBanue 3Byka. O1ieHKa
nH(}OPMaIIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX MPHU 33JIaHHBIX YaCTOTE

22 JIUCKPETU3ALMU U Pa3pSIIHOCTH 1
koaupoBanus. [IpakTuueckas padbora mo
teMme "Jluckperusanus 3ByKOBOM
uHpopmanuu"

7 OcHoBbl anredps! Joruku. Jlornueckue
onepanuu. TaOauIsl HICTHHHOCTH

Jlormueckue BBIPpAXKCHUS. Jlormueckue

24 TOXAecTBa. Jloka3aTenbCTBO JIOTHISCKUX 1
TOXJIECTB C IIOMOIILIO TA0JINI] UICTUHHOCTHU

[IpakTuyeckas pabora o Teme
25 «[TocTpoenue u aHanu3 TaOIHII 1 1
UCTUHHOCTH B TaOJMYHOM MPOIIECCOPE»

Jlornueckwue ornepaiuu 1 ornepalnuy HaJ
MHOECTBAMU. 3aKOHBI alTeOphI JIOTHKH.

26 1
OKBUBaJIEHTHbIE MPeoOpa3zoBaHUs
JIOTUYECKUX BBIPAXKECHUN

7 Jloruyeckue ypaBHEHUS U CUCTEMBI 1

ypaBHeHUH. Jlornueckue QyHKIIH.
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3aBUCHMOCTh KOJIMYECTBA BO3MOXKHBIX
JOTHYECKUX (QYHKIUN OT KOTUYECTBA
aprymeHToB. [loHbIe CUCTEMBI
JOTHYECKUX (DYHKIIUN

Kanonnueckue ¢hopMbl TOTHIECKUX
BbIpaxxeHuil. COBEpIICHHbBIC

28 JU3BIOHKTHUBHBIC U KOHBIOHKTHBHBIC 1
HOpMaJTbHBIC ()OPMBI, ATTOPUTMBI UX
MIOCTPOCHUS IO TAOJIUIIE UCTHHHOCTH

29 Jlornueckue 31eMEHTHI B COCTaBe 1
KOMIIBIOTEpa

Tpurrep. Cymmarop. MHoropaspsaHbiit
cymmarop. [loctpoenue cxem Ha

30 JIOTHYECKHX 3JIEMEHTaX. 3alich 1
JIOTUYECKOTO BBIPAKCHUS 110 JIOTHUECKOU
cxeMme

31 MI/IKPOCXGMI)I 1 TEXHOJIOI'us UX
IMPpOU3BOACTBA

[IpencraBneHue MeIBIX YUCENT B TAMSATH
KoMIIbIoTepa. be33HakoBbIe U 3HAKOBBIE

32 JaHHbIE. 3HAKOBBINA OUT. J|BOUUHBII 1
JOTIOTHUTETHBINA KO OTPULIATETbHBIX
Yyucel

[To6uTOBBIE TOTHYECKUE OTIEPALIHH.
Jlormueckuii, apupmeTnuecKkuii u
33 nukinuaeckuit casuru. [ludposanue ¢ 1
MOMOIIBI0 TOOUTOBOM OIepaluu
«wckmovaromee MJIN»

34 *[IpencraBieHre U XpaHEHHUE B TaMSITH 1
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KOMIIBIOTEPA BELIECTBEHHBIX YUCE.
BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
YHCIIaMU, HAKOIIJICHUE OIIMOOK TpH
BBIYHCIICHHSAX

* AHAJIIM3 AJITOPUTMOB. DTalbl PEIICHUS
35 3aJ1a4 Ha KOMIIBIOTEpE.
HNHcTpymeHTanbHble CpeAcTBa:

TPAHCIATOP, OTJIAAYUK, TPO(YUITHPOBIIUK

*Cpena nporpammupoBanusi. Komnumnsnus
U MHTEpIpeTalus IporpamMmm.

36 BupryanbHble MalllvHBbIL. 1
HurerpupoBannas cpena pa3paboTKH.
MeTto/1bl 0TJIAKK TPOrpaMM

*THUIBI IEPEMEHHBIX B S3bIKE
37 nporpamMmmupoBanus. O0paboTka HeIbIx 1
qucen

38 *(O0paboTKa BEIIECTBEHHBIX YHCIIE.
CrnyuaiiHble U TICEBAOCTYYaiHbIE YnCa

39 *Berpnenus. Cl10XHbIE YCIOBUS 1

40 *[{UKJIBI ¢ yCIIOBHEM 1

*[{MKJIBI ITO IEPEMEHHOM.
41 B3anmo3amMeHsAeMOCTh pa3IMYHbBIX BUIO0B 1
LIAKJIOB

*(O0paboTka HATYpaTbHBIX YHCEI C

UCIOJIb30BaHuEM IIMKIOB. Haxoxaenue
42 BCEX MPOCTHIX YHCEN B 3aJaHHOM 1 0.5

nuana3one [Ipaktuyeckas pabora o reme

«Peurenue 3a1a4 MeTo1oM miepedopar
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43 *MHBapUaHT IUKJIA 1

44 *(O0paboTKa TaHHBIX, XPAHSIIUXCS B
daiinax

*Mcnonb30BaHNE CTaHAAPTHOM
45 OMOIMOTEKH S3bIKA POTPAMMHUPOBAHHUS.
[Monkmoyenne OMOIMOTEK TOAIPOTrpaMM

CTOPOHHUX IIPOU3BOAUTEINIEH

*[loamporpaMmsl (IpoLeaypsl U
46 ¢dbyukmun). [IpakTudeckas padboTa 1mo Teme 1 0.5
"PazpaboTka moamporpamm"

*Pexypcust. PekypcuBHBIE O0BEKTHI
47 (ppakransl). PekypcuBHbIE poLieyphl U
¢ynkuuu. [IpakTrueckas pabota mo teme

"PexkypcuBHBIE IOITPOrpPaMMBbI"

*MoayabHBIN IPUHLIMI IOCTPOCHUS
nporpamm

48

*Yuciennsle MeToabl. [IpakTnueckas
49 pabora no Teme «HucneHHoe pernieHue 1
YPaBHEHUI)

*Mcnonb30BaHUE JUCKPETU3ALMH B

BBIYHUCJIIUTCIIBHBIX 3aa4ax. HpaKTI/ILICCKaSI
50 pabora no teme «lIpubmmxéanoe 1 0.5

BBIYHUCJIICHUC NJIMH KPUBLIX U HJ'IOHIZUIGIZ

buryp»

*(O0paboTKa CHMBOJIBHBIX JAHHBIX.
51 AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUN

CHMBOJIA B CTPOKE, pa30nueHe CTPOKHU Ha
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CJIOBa 110 HpO6CHBHBIM CHMBOJIaM

* AnropuT™MBI 00pab0OTKH CUMBOJIBHBIX
CTPOK: IOUCK MOJICTPOKU BHYTPH JaHHON

52 CTPOKH; 3aMEHa HalICHHOM MOJCTPOKHU Ha !
JIPYTYIO CTPOKY
*[IpakTuyeckas pabora 1o Teme
53 "O0OpaboTKa CTPOK C UCTIOIB30BAHUEM 1 1

GbyHKIMI cTaHIapTHOM OMOTMOTEKH SI3bIKA
porpamMMupoBaHus"”

*(O000MEHHBIE XapaKTEPUCTHKN MAaCCHBA.
54 MaccuBBI ¥ IOCIIEIOBATEIIEHOCTH YHCEIL. q 0.5
I[IpakTrdeckas paboTa 1o TeMe '

"3anoiiHenue Mmaccuna"

* JIuHEeHBINA TTOUCK 3aJaHHOTO 3HAUCHUS B
55 MmaccuBe. [IpakTrueckas paboTa o Teme

"JIMHEWHBIN TTOMCK 3aJaHHOTO 3HAYECHUS B
maccuse"

*CopTHPOBKa OJHOMEPHOTO MACCHBA.
56 [IpocTsie METOABI COPTUPOBKH.
[IpakTuueckas pabora no teme "IIpocteie

METO/Ibl COPTUPOBKHU MaccuBa"

*CopTupoBKa cinusiHueM. beicTpas
57 COpPTUPOBKA MaccuBa (aJIrOPUTM
QuickSort). [IpakTrueckas paboTa mo Teme

"BeIcTpas copTupoBka Maccusa'

** JIBOMUHBINA MOMCK B OTCOPTUPOBAHHOM
58 maccuBe. [IpakTuueckas pabota 1o reme 1 0.5
" JIBOMYHBIN TTOUCK"
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59 * [IByMEpHBIC MaCCHBBI (MAaTPHIIBI).
AAropuTMBI 00pabOTKH MaTpPHUIL

CpezncTBa TEKCTOBOTO MPOIIECCOpa.

KomneroTepHast BEpCTKa TEKCTA.
60 [IpakTruueckas padorta mo teme "BépcTka 1 0.5

JIOKYMEHTOB C MaTeMaTHYEeCKHUMHU

dbopmynamu"

HHCTpyMEHTBHI peLIeH3UPOBaHHUSL.
61 [IpakTrueckas paboTta 1mo Teme 1 1

"MHOrocTpaHu4YHbI€ JOKYMEHTHI"

O6naunbie cepBuckl. KomnexkruBHas
&2 pabora ¢ nokymentamu. [Ipaktuueckas
pabora o Teme "KosnexktuBHas pabota ¢

JIOKyMeHTaMu"

Ananus JaHHBIX. bonsmme JaHHBIC.
MamnaHoe o0y4yeHue.

AHaJu3 JaHHBIX C TOMOILBIO JIEKTPOHHBIX
64 tabnuu. [IpakTnueckas padora o reme
"AHanu3 TaHHBIX C ITOMOIIIBIO

AJIEKTPOHHBIX Ta0IUIT"

[Toctpoenue rpagukoB GyHKIHH.

[TpakTuyeckas pabora o Teme

65 "HarnsigHoe nipeacTaBieHue pe3yibTaToB
CTaTHUCTUYECKON 00pabOTKH TaHHBIX B
BU/JIE IMarpaMM CpeJCTBAaMH pelaKkTopa

AJIEKTPOHHBIX TabmuIr"

Jluanu tpenna. [lpaktuueckas paboTa mo
66 teme "llonOop nmuHUYU TpeHa, 1 0.5

POrHO3HpOBaHUE"
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[ToxgGop mapamerpa. [IpakTuyeckas padbora
67 1o TeMe "YuciaeHHoe peleHne ypaBHEHU I 1 0.5
C TIOMOIIIBIO ToA00pa napamerpa”

OnTuMu3anus Kak TOUCK HAUTYYIIETO
pCIICHHS B 33JJAHHBIX YCIOBUSX.

68 IIpakTuueckas padota mo Teme "Perenue 1 0.5
3a[a4 ONTUMH3AIHHU C TIOMOIIBIO
AIIEKTPOHHBIX TAOIHIT"

69 68
OBIIEE KOJIMYECTBO YACOB I10 136 0 115
[NPOT'PAMME '
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

*KonndecTBo nHpopMayu. AIrOpUTMBI
COKaTHsl TAaHHBIX

* Anroput™ Xaddmana. [TpakTuueckas
pabora no Teme "CxaTue JaHHBIX C
nomonipio aroputMa Xaddmana"
*Anroput™m LZW. Anroputmsl cxatust
TaHHBIX ¢ oTepsMu. [IpakTuueckas padbota
o teme "CkaTtue JaHHBIX C IOTEPSIMU
(amropurmsl JPEG, MP3)"

*CKOpOCTb Iepeiauul JaHHBIX

0.5

0.5

*[lomexoycroitunBele Koabl. IIpakTnyeckas
paborta no Teme "[lomexoycTolunBbIe
KOJIbI"

0.5

Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX
B3aumoeiictBue. CucteMHbiid 3 PexT.
VYrpasneHnue Kkak HH(QOpPMaLMOHHBIN
nporiecc. OOpaTHas CBs3b

>kl\/IO,Z[CJ'II/I U MOJCJIMPOBAHUC

*I'padw1. Pemenue 3amayu ¢ TOMOIIBIO
rpados

10
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*[IpakTraeckas padota o teme "Ilouck
11 BBIUTPBIIIHONW CTPATETUH B UT'PE C IMOJIHOMN 1 1
uHpopmanuein”

*CpelcTBa HCKYCCTBEHHOT'O MHTEIIEKTA.
12 [IpakTuueckas padota nmo Teme "Cpeacrra 1 0.5
HCKYCCTBEHHOT'O MHTEJIJIEKTa"

*@opmanusanus NOHATUS alrOPUTMA.

MamuHa TrlopyHra Kak yHuBepcajabHas
Mojieb BeruuciaeHu. Tesuc Uépua—

13 1 0.5
Trropunra. [Ipaktuueckas padoTta o reme
"CocraBiieHHEe POCTOU MPOrpaMMBbl 151
MamuHbl Teropunra'

14 *MamuHa [locTa 1

15 *HopmanbsHble anropudmel MapkoBa 1

* A OPUTMHYCCKH HCPAZPCUIUMBIC 3aa4M.
16 3az[aqa octaHoBa. HeB0O3MOXXHOCTH 1
aBTOMATHYECKOM OTJIaJKH mporpamm.

CI0XXHOCTDH BBIYHUCIIEHWN

*TIorCK POCTBIX YUCEIl B 3aJaHHOM
Jarna3oHe ¢ NOMOUIbIO aJITOpUTMa
17 «pemeto Oparochenar. [lpaktuueckas 1 0.5
pabota o Teme "[lorck MPOCTHIX YUCET B
3aaHHOM auarna3one”

*MHoOropa3ps/IHbI€ 1IeJIbIe YHCTa, 3aJa4u
mHHOM apudmertuku. [TpakTrdeckas

18 " . 1 0.5
pabota no Teme "Peanu3anys BEIYUCICHUIA
C MHOTI'Opa3psiAHBIMU YnCIaMH"

19 *CnoBapu (acCOIMAaTUBHBIE MACCHBHI, 1 0.5
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0oTOOpaXkeHMs ). X3MI-TaOJIUIIBI.
[TocTpoenue andaBUTHO-9YACTOTHOTO
CJIOBaps JJIS 33/1aHHOTO TEKCTA.
[IpakTuyeckas pabora o Teme
"TlocTpoenue anhaBUTHO-4ACTOTHOTO
cJoBaps JyUis 3aIaHHOTO TekcTa"

* AHaJIM3 TEKCTA HA €CTECTBEHHOM SI3BIKE.
Brigenenue mociie10BaTeIbHOCTEH 110

20 nrabiony. PerynspHbie BRIpaKCHHS.
YacroTHsiii ananus. [Ipaktuueckas padbora
o TeMe "AHaJn3 TeKCTa Ha €CTECTBEHHOM

SI3BIKE"

*BprauciieHue apuMeTuaeckoro
BBIPA)KEHUSI, 3aIMCAHHOTO B MOCT()UKCHOM
)1 dopwme. IlpakTudeckas pabora 1mo reme
"Bpruucnenue apupMeTuueckoro

BBIPA)KEHUSI, 3aIIUCAHHOTO B MOCT()UKCHOM
dopme"

*Quepenu. Mcnonp3oBanue ouepenu st
2 2 BpeMeHHOFO XpaHeHI/Ifl JaHHBIX.
[TpakTideckas paboTa 1Mo Teme

"Ucnons3oBanue ouepenn”

*JlepeBbsi. Peann3anms gepesa ¢ MOMOIIBIO
CCBIJIOYHBIX CTPYKTYp. /[BonuHbIE
(bunapueie) nepesbs. [locTpoenne nepera
23 JUIS 33JJAHHOTO apu(PMETHIECKOTO 1 0.5
BeIpaskeHus. [IpakTuueckas pabora o
teme "Vcnonb30BaHNe AEPEBBEB IS
BBIYUCIICHUS apU(PMETHUECKUX
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BbIpaXKEeHUM"

*PekypcuBHBIC QJITOPUTMBI 00X0/1a IepeBa.
24 Hcnonb3oBanue cTeka U ouepeau st 1
obxoma nepena

* AnroputMmebl Ha rpadax. [Tocrpoenue
55 MUHHMAaJIbHOTO OCTOBHOTO JepeBa

B3BELIEHHOTO CBA3HOTO
HEOPUEHTHPOBAHHOTO rpada

*Q0xox rpada B riryouny. O6xon rpada B
26 mupuHy. KonnmdecTBo pa3inyHbIX IyTeu

MEXy BEpLIMHAMU OPUECHTUPOBAHHOI'O
AIUKINIecKoro rpaga

* AnroputMm Jlenikctpsl. [IpakTuueckas
7 pabora o Teme "Bprancienue JiIMHbI
KpaT4yallIero MyTH MEXly BEpIIMHAMU
rpada (anroputm Jlelikctpsr)"

28 * Anroput™M @ioitna—Y opiania 1

*3amgauu, perraeMple ¢ TOMOIIBIO
JUHAMUYECKOTO MPOrpaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (YHKLIUH.
29 [TpakTuyeckas pabora o Teme 1 0.5
"Bbruncnenue peKypcuBHbIX (YHKIHH C
MIOMOIIBIO JHHAMUYECKOTO
porpamMmmupoBaHus"

*3agauu, peraeMble ¢ TOMOILBIO

JTUHAMHYECKOTO TPOrPaMMHUPOBAHUS:
30 MOJCYET KOJIMYECTBA BAPUAHTOB. 1
[Ipaktuueckas padota mo teme "llomcuér

KOJIMYCCTBA BAPUAHTOB C ITOMOIIBIO
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JTUHAMHYECKOTro MporpaMMupoBaHus”

*3amauu, pelaeMble ¢ TOMOIIBIO
31 JMHAMUYECKOT0 TPOrpaMMHUPOBAHUS: 1
3aJja4i ONTHUMH3AINH

*[TonaTue o mapagurmax
nporpaMmupoBanusi. O0630p S3bIKOB
32 nporpamMupoBanus. [Tonsarue 06 1
00BEKTHO-OPUEHTHPOBAHHOM
IpOrpaMMHUPOBAaHUH

*O0beKThl U Ki1acchl. CBOMCTBA U METO/IbI
00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIH
33 aHaius. [Ipaktuyeckas pabora o Teme 1 0.5
"Hcnonb30BaHue rOTOBBIX KJIACCOB B
nporpamme”

*Pa3paboTka nmporpaMm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO MOIXO/A.
34 [IpakTuueckas pabora "Pa3paborka 1 0.5
IPOCTOI MPOrpaMMBbl C UCHOJIB30BaHUEM
KJ1acCOB"

*Nnkancynauus. [Ipaktudeckas padora no
35 teMe "Pa3paboTka kiacca, UCIOJIb3YIOIIETO 1 0.5
MHKAICYJIAIUI0"

*HacnenoBanue. [lomumopduzm.
36 [TpakTrueckas paboTa 1o Teme 1 0.5
"Pa3paboTka nepapxuu Kj1accoB"

*Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
37 [IpoexTupoBanue uHTepdeiica 1

IIOJIB30BaTCIIA
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*/crionbp30BaHNE TOTOBBIX YIIPABISIEMBIX
3JIEMEHTOB JUIS IIOCTPOCHUSI HHTepdetica.
38 [IpakTuyeckas pabora o Teme 1 0.5
"Pa3zpaboTka mporpamMMsl ¢ rpaduuecKum
uHTepdeiicom”

39 *DTaIbl KOMIIBIOTCPHO-MAaTEMATUYCCKOT'O
MOACIINPOBAHUA

* JluckpeTr3anus Ipxu MaTeMaTHIeCKOM
MOJICIMPOBAHUHN HEIIPEPHIBHBIX MPOIECCOB.
40 MonenupoBanue aBvKeHus. [IpakTudeckas 1 0.5
pabora 1o Teme "MojenupoBaHue
IBIKeHus"

>k1\/IO,Z[G.J'II/IpOBaHI/Ie OMOJIOrHYECKHUX CHCTEM.

41 [TpakTrueckas paborta 1mo Teme 1 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

*MaTteMaTHu4eCcKrue MOJIENIA B SKOHOMUKE.
42 BrruncinurenbHbIe 3KCIEPUMEHTHI € 1
MOJEIIAMH

*BepositTHOCTHBIE MOJenu. [IpakTnyeckas
pabora o Teme "MmuranmonHoe

43 1 0.5
MOJICIUPOBAHUE C TIOMOIIBIO METO/1a
Mounre-Kapno"
*KoMIbpIOTEpHOE MOJETMPOBAHUE CUCTEM
44 ynpasierusi. O6paboTka pe3ynbTaToB 1
JKCIIEPUMEHTA
45 Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX 1
46 [Touck, copTHpOBKa U PUIBTPALIUS 1 0.5

JAHHBIX. 3aIPOChl HA BBIOOPKY JTaHHBIX.
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3arpocsl ¢ mapaMeTpaMu. BerancisieMble
noJisi B 3anpocax. [Ipaktuueckas pabora 1mo
teMme "Pabora ¢ rorosoii 0a3oi JaHHbIX"

MHororabanyHble 6a3bl JaHHBIX. THITHI
cBsI3el Mexay TabnuiiamMu. BaenHui
47 Ki1r04. L{emmocTHOCTD 6a3bl JaHHBIX.
[IpakTuyeckas pabora o Teme
"Pa3zpaboTka MHOTOTaOIMYHON Oa3bl

JTaHHBIX"

3anpockl K MHOTOTa0IMYHBIM 0a3aM
43 naHHbIX. [IpakTrueckas padoTa 1o Teme
"3anpockl K MHOTOTA0IMYHON 0a3e

TaHHBIX"

S3bIk ynpaBnenus ganabiMu SQL.
[TpakTrueckas paboTta 1mo Teme
"VrpaBieHue JaHHBIMH C IOMOIIBIO SI3bIKA
SQL"

Hepensimonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

49

50

51 HHTepHeT-npriioKeHus 1

ITonsATHE O CEPBEPHON U KIUEHTCKOU
52 4yacTsAX canTa. TeXHOJIOrus «KIUEHT — 1
cepBep», €€ TOCTONHCTBA U HEIOCTATKU
OcHossl s361ka HTML. IIpakTiueckast

53 pabota no Teme "Co31aHue TEKCTOBOM BeO- 1 0.5
cTpaHuLbI"

54 [TpakTrueckas pabota no teme "Co3nanue

BE0-CTPaHMIIBI, BKIIFOYAIOIIEH
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MYJIbTUMEIUHHBIC 00BbEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbIE, BUJIEO)"

OcHoBBI KackaHBIX Tabmun ctuieit (CSS).
[IpakTruueckas paboTta 1mo Teme
"OdopmieHue CTpaHHIIbI C TOMOIIBIO
KacKaJIHbIX Ta0muL cTuiieii”

55

56 Cuenapuu Ha s3p1Ke JavaScript 1

®opmbl Ha BeO-cTpanule. [IpakTruueckas
57 pabora o Teme "OOpaboTKa TaHHBIX 1 0.5
opm"

Pasmemienue Be6-caiiToB. Yciyra

58 . .
XOCTHHra. 3arpy3ka ¢ailyioB Ha calT

Kanpuposanue. lcnpasienue
59 nepcnekTuBsbl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLIUs 1BETA.

ObecrBeurBaHUE IBETHBIX U300pakeHU I

BBoa nzo0OpaxeHuit ¢ HCMOIb30BaHUEM
60 Pa3IUYHBIX HU(POBBIX YCTPOMICTB.
[TpakTuueckas paboTa mo Teme

"ObpaboTtka nuppoBbIx Gororpaduit”

Perymb. Pabora ¢ obnactamu. @unbTpsl.
61 [IpakTuueckas pabora no teme "Peryib 1 0.5

undpoBbix Gororpaduit”

MHorocnoitabsie n3o0paxeHus. TekcToBbIe
cion. Macka ciosi. Kananel. CoxpaHneHune

62 BbIIeNICHHON obOnactu. [IpakTuueckas 1
pabota 1o Teme "MHOTOCTOHBIE

n3o0paxeHus"
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[ToaroToBKa MILTFOCTpAIU 1715 BEO-
63 caiitoB. [IpakTudeckast pabora o Teme 1 0.5
" AHMMHpPOBaHHBIE H300paxKeHus"

BekTopHnas rpaduka. Bekropuzamms
64 pacTpoBbIX n300pakeHui. [IpakTuueckas 1 0.5
pabora o Teme "BekropHas rpaduxa"

[IpuHUUIIBI TOCTPOEHUS U PEIAKTUPOBAHUS
TpéxMepHbIX Mozenel. [IpakTuueckas
pabota no Teme "Co3gaHue MPOCTHIX
TpEXMEPHBIX Mojeei"

65

Cerounble Moienu. Marepuaiisl.
66 [IpakTuyeckas pabora o Teme "CeTouHbIe 1 0.5
moxenu"

MonennpoBaHie HCTOYHUKOB OCBEIICHUSI.
67 Kawmepsr. [IpakTrueckas pabota mo teme 1 0.5
"Pennepunr"

AnnuTuBHBIE TeXHONIOTUHU (3D-1IpUHTEPSI).
68 [TonsiTHE O BUPTYaJIbHOI pEaNbHOCTH U 1
JIOTIOJIHEHHOM PEAIbHOCTH

69 68

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 136 0 20
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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