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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma mno HHPOPMATUKE HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHUs MOJTOTOBJIEHA HA OCHOBE CJEAYIOIIMX HOPMATUBHBIX JOKYMEHTOB
dbenepanbHOrO ypOBHS M MPABOYCTAaHABIMBAIOIINX JOKYMEHTOB LIKOJIBI:

*@enepanbHoro 3akoHa «O0 oOpazoBanuu B Poccuiickoit denepanum» OT
29.12.2012 roga Ne 273-®3 ¢ n3MEHEHHUSAMH U JOIIOJTHCHUSIMU;

[Ipukaza Muno6pnayku Poccuu ot 17 mast 2012 r. Ne 413 «O6 yTBepkieHun
benepaibHOTO rocyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CPEIHETO OOIIETOo
obOpazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480);

[Ipukaza MuHnuncrepctBa mnpocsemenuss Poccuiickon @enepamuu  OT
12.08.2022 Ne 732 «O BHeceHUM M3MEHEHUN B (enepaibHbIi TOCyAapCTBEHHBIN
oOpa3oBaTeNbHBI CTAaHAAPT CPEJHEr0 OOIIero OoO0pa30BaHUs, YTBEPHKIACHHBIN
npuka3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepannu ot 17 mas
2012 r. Ne 413» (3apeructpuponas 12.09.2022 Ne 70034);

[Ipukaza MuHuncrepctBa mnpocsemenuss Poccuiickon @enepanuu  OT
18.05.2023 Ne 371 «O06 ytBepxkeHuu dheaepaibHON 00pa30BaTEIbLHOM MPOTrpaMMBI
cpenHero obiiero oopazoBanus» (3apeructpuponat 12.07.2023 Ne 74228);

*KoHmenuuu pa3BuTus MartemMaTudeckoro oOpa3zoBaHusi B Poccuiickoit
®enepauun (yTB. pacnopsikenueM [IpaBurensctBa PO ot 24 gexabps 2013 r. N
2506-p);

*Canutapubix npasun CII 2.4.3648-20 «CaHUTapHO-3MUIEMHOIOTHYECKUE
TpeOOBaHMs K OpPraHU3aIlMU BOCIUTAHUSA U OOYUYEHHUS, OTAbIXa U O3OPOBJICHUS
JIETEH ¥ MOJIOJICKI;

[Ipuka3za MunucrepctBa npocsemienus P® ot 02.08.2022 Ne 653 «OO0
yTBEpkACHUU (efepaibHOro NepeyHs JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JOMYLIEHHBIX K HCIOJB30BAHUIO NMPHU PEAU3aLUU MMEIOIIMX TOCYJapCTBEHHYIO
aKKpenuTauuMio  obpazoBareibHbix — mporpamm  HOO, OO0, COO»
(3apeructpuponan 29.08.2022 Ne 69822).

PabGouass mporpamma ydebHoro mnpeamera «MHbopmaTuka. YTiayOJIeHHBIH
YpOBEHb» (Haiiee - pabodasi mporpaMMa) BKIIFOYAECT:

- IOSICHUTEJIbHYIO 3aIHCKY,

- coJiepKaHue yYeOHOTo IpeMeETa,

- IJTAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI POTPAMMBbI Y4eOHOTO MpeIMETa,

- TEMATHYECKOE IIJIAHUPOBAHHUE.

[TosicuutenpHass 3amucka oOTpakaeT oOlmMe [enu M 33Jauyd  U3y4YeHUus
NPEAMETA, XAPAKTEPUCTUKY ICUXOJOTHMUYECKHX MPEANOCBUIOK K €ro H3y4YEeHHIO
HIKOJIbHUKAMU; MECTO B CTPYKTYpE YUEOHOro IIaHa, a TaKXe MOJIXO0Jbl K 0TOOpY
COJlepKaHMsl, K OINPENEICHUIO IUIAHUPYEMbIX pPE3yJlbTaTOB U K CTPYKTYpe
TEMaTHUYECKOIO IJIAHUPOBAHUS.



Conmepxanne OOy4YeHHS] PACKpBIBAET COJEp)KaTelIbHbIE JUHUH, KOTOPbIE
npearaloTcs sl 00sA3aTeIbHOT0 M3YyYEHUS B KaXKJIOM KJacce CpeAHEH IIKOJIbI.
Conmepxanne o0Oy4deHHMs B KaXJIOM KJacce 3aBepliaercs mnepeuHeM YVY][ —
MO3HABATENIbHbIX, KOMMYHUKATHUBHBIX W PETYJIATUBHBIX, KOTOPBHIE BO3MOKHO
dbopmupoBath cpeactBamu yueOHoro mnpenmera «Hudopmartukay ¢ yuérom
BO3PACTHBIX OCOOEHHOCTEM MIKOJbHUKOB.

[Tnanupyemble pe3ynbTaThl BKIIOYAIOT JUYHOCTHBIC, MeETalpeIMETHBIC
pe3ynbTaThl 3a Mepuoj 00y4eHUs], a TakKe MPEAMETHBIE JOCTHKEHUSI IKOJIbHUKA
3a KaXXJIbIi TOJ] 00y4eHHUsI B CpeTHEHN IIKOJIE.

B TemaTtnyeckoM IIaHUPOBAHUU PACKPBIBAETCS MPOTPAMMHOE COJIEPKAHUE C
yKa3aHHEM KOJHMYECTBA aKaJeMHYECKHX 4acOB, OTBOAMMBIX Ha OCBOCHHE KaXKIOU
TeMbl y4eOHOro mpenmMeTa, ydeOHOTO Kypca (B T.4. BHEYPOUHOU NESITEIBHOCTH),
y4eOHOr0 MOAYJSl M BO3MOKHOCTb HCIIOJIB30BAHUS 10 3TOM TEME 3JEKTPOHHBIX
(mupoBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBISIOMIMXCS y4eOHO-METOIUYSCKUMU
MaTepuagamMu (MyJIbTUMEIWWHBIE TPOTPAMMBI, JJIGKTPOHHBIE YYECOHHKH U
3aJJaYHUKH, AJIEKTPOHHbIE OWONMOTEKH, BHUPTyalbHbIE J1a0OpPaTOPUU, HUIPOBBIE
IPOrPaMMBbI, KOJUTEKITUH I POBBIX 00pa30BaTEIHHBIX PECYPCOB), UCTIOIB3yEMBIMHU
JUIst OOy4Y€HUS ¥ BOCIIUTAHUS Pa3IMUHBIX FPYII 0Jb30BaTENIEH, IPEeICTaBIEHHBIMU
B 3JICKTPOHHOM (LIU(PPOBOM) BUE U PEATUYIOUIUMH JUAAKTHUECKHE BO3MOKHOCTH
UKT, coaep:kaHue KOTOPHIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa3oBaHuH, a
TakK ke POPMBI peann3alii BOCIIUTATEIHHOTO MOTEHIINAIA TEM, Pa3AesIOB yueOHOTO
npeaMeTa, yaeOHOro Kypcea (B T.4. BHEYPOUHOU JEATEILHOCTH), y4eOHOTO MOTYJIS.

[Iporpamma no nndopmatuke (yriayOaEHHBIN YPOBEHb) Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHMI K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOTPaMMbI  CPEAHETO  OOIIEeTOo
oOpazoBanus, npeacraBieHHblx B ®I'OC COO, a Ttakxke ¢denepaibHoi padoueit
IPOrpaMMbl BOCITUTAHMSL.

[Tporpamma o uHpopMaTuke 1aET IpeCTaBICHUE O LEeNsIX, 00l cTpaTeruu
oOyueHus1, BOCTIUTAHUS B Pa3BUTHSI 00yUaIONTNXCS CpEACTBAMH Y4eOHOTO ITpeMeTa
«Madpopmatukay Ha yriayOJEHHOM YpOBHE, YCTAHABIMBAET 00s3aTEIbHOE
IPEeIMETHOE COJEpIKaHUE, IPEIyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE M0 pa3einaM
U TeMaM Kypca, ONpeAeNsieT paclupeesieHue ero mno kiaccaM (rogaM M3ydeHwus),
naéT MpUMEPHOE paclpeaesieHue Y4eOHbIX YacoB MO TEMaTHUYECKUM pa3JesaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) IOCIEeIOBATEIIbHOCTh WX HW3YYCHHUS C
y4€TOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKU Y4YEOHOIO
npolecca, BO3paCTHBIX 0COOEHHOCTEN 00yJaroInXCsl.

[TporpamMma o uH(pOpPMATHKE ONpEAeseT KOTMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOT0o MaTepHaa JIjs KaXJI0To roja U3yuyeHusi, B TOM YHUCIIe
JUISL COZIEPKATENbHOTO HANOJHEHUs Pa3sHOro BUJA KOHTPOJIA (MPOMEXYTOUHOU



aTTeCTaLUH oOyyJarornuxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
rOCy/IapCTBEHHOW UTOTrOBOM artectanmu). [Iporpamma mo uHpopMaTHKE SBISIETCS
OCHOBOM JIIl COCTaBJIEHHS AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
MIOYPOYHOTO IJIAHUPOBAHHUS KypCca YUUTEIIEM.

HNudopmatuka B cpeHem o01ieM 00pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3yYaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOYKHOCTH aBTOMAaTHU3aIuH WH(POPMAITMOHHBIX
MIPOIIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NpPUMEHEHHs]  UHOOPMATUKHU, TPEKIE  BCETO
nH(OPMAIMOHHBIE TEXHOJOTHH, YIIPABIICHNE U COIIMANIbHYIO cepy;

MEXKIUCUMIUVIMHAPHBIA ~ XapakTep HWHPOpPMATUKA U UH(POPMAILIMOHHOM
JEATEIIbHOCTH.

Kypc unbopmatuku ajis ypoBHsS CpeaHEro o0Iiero oOpa3oBaHUs SBISAETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHON TMOJATOTOBKH OOydYarolmuxcsi B 00J1acTu
nHpopMaTUKU U UH(DOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, OMUpPaEeTCs
Ha coJiepKaHue Kypca MH(POPMATUKK YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUS U
OMBIT  TOCTOSIHHOTO  TMPUMEHEHUS  HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM, AT TEOPETUUECKOE OCMBICIECHUE, MHTEPIpETaluio U 0000IIeHre
ATOTO OTBITA.

PesynbraThl  yrayOJIEHHOTO YpPOBHS M3Yy4YeHHUs y4eOHOro mnpeaMera
«ndopmatuka» OpPUEHTHPOBAHBI HAa TOJY4YEHUE KOMIIETEHTHOCTEH IS
nocieaywmein  mpodeCcCHOHAIBHOW  JIEITEIPHOCTH KaK B paMKax JaHHOU
peAMETHOM 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0macTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHas NpeaMeTHas 00JacTh, paclio3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aUMOCBSI3€M, ClIOCOOHOCTh IEMOHCTPUPOBATH PA3TMUYHBIC MOIXO/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTePHBIX JJII U3y4aeMO# IPeIMETHON 00IacTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapakTepHbIe JUISI HMCIOJIB30BAaHUS METOJO0B W HWHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTu;

HaJu4yue TPEACTaBICHUM O JaHHOW MpeAMETHOM 00JIacTH Kak IIEJOCTHOU
Teopur (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OOJIACTIMU
3HAHUM.

B pamkax yrinyOGn€HHOro ypoBHSI U3yuyeHUs MH(MOpMATHKUA 00ecreynBaeTcs
HeJIeHaNpaBIeHHAs] TOJIFOTOBKA OOYYaIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  MPOPECCHOHAIBHOTO  O00pa3oBaHUS IO  CIEIHAIBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € TIU(POBBIMU  TEXHOJOTHUSMH, TaKUM Kak
mporpaMMHas WHXeHepus, HHPOpMaIMOHHAs 0€30MacHOCTh, WH(POPMAITMOHHBIC
CUCTEMBbl M TEXHOJOTHMH, MOOWIIbHBIE CHUCTEMbI M CETH, OOJIbLINE JaHHBIE U



MalIMHHOE OOyYeHHEe, TMPOMBIIUICHHBI WHTEPHET BEIIeH, WCKYCCTBEHHBIN
UHTEIJICKT, TEXHOJOTUH OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTUH, CHCTEMBI PACIPEIEIEHHOIO PEeCcTpa, TEXHOJOTMU BUPTYaJIbHOM M
JIOITIOJTHEHHOM peaIbHOCTEM.

OcHoBHasi 1enb uU3ydeHUsi yuyeOHoro mnpeamera «WudopmaTuka» Ha
yrayOn€HHOM  ypOBHE CpemHero o0miero oOpa3oBaHHs — OOCCIICUYCHHE
JaNbHEUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00yYaromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS HHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIeil KOHKYPEHUMH Ha phIHKE Tpyaa. B CBA3M C 3TUM H3y4yeHUE
uHpopmatuku B 10—11 kimaccax goIKHO 00€CTICUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uH(pOpMATUKH, HWHOOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTMHM B
COBPEMEHHOM OOI1IECTBE;

Cc(OPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AIITOPUTMUYECKOTO MBIIIJICHHUS;

c()OPMHPOBAHHOCTh YMEHHMH pa3iauyarh (akTbl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJIETh HMX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CHCTEMOM LIEHHOCTEN, ITPOBEPATH HA IOCTOBEPHOCTDH U
00001aTh UHpOpMaIIHIO;

C()OPMUPOBAHHOCTh ~ NPEJCTABICHUA O BIMSHUM  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha HU3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
DKOHOMHYECKOTO, MOIUTHYECKOTO, KYJIbTYPHOIO, KOPUIUYECKOrO, MPHUPOIHOTO,
HPrOHOMUYECKOTO,  MEIWLUMHCKOIO U (PU3HOJOTMYECKOIO0  KOHTEKCTOB
UH(GOPMAILMOHHBIX TEXHOJIOTHH;

OPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U UCIIOJIB30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIPOCTPaHEHNE HH(DOPMALUY;

CO37aHME YCIIOBUM JJIsi Pa3BUTHS HABBIKOB Y4€OHOH, MPOEKTHOM, HAYyYHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMU OOYYaroluxcs K
CaMOpPa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MHopmaTuka» BBLACIAIOTCS YEThIPE
TEMATUYECKHUX pa3iena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMOCBAIIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB M APYTUX JJIEMEHTOB LHU(PPOBOTO  OKPYKEHMS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd HHTEpHET M UCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HHGOPMAIIMIOHHON
0€30MacHOCTH.

Paznen «Teopermueckne OCHOBbI HMH(POPMATHKH» BKIIOYAeT B CeOs
NOHSATUWHBIN anmapar HWH()OPMATHUKH, BOMPOCH KOAUPOBaHUS WHGOpPMAIUH,



u3MepeHuss MHGOPMAIIMOHHOTO O0BhEMA JAaHHBIX, OCHOBBI QJITe€OpPhl JIOTUKH U
KOMITBIOTEPHOT'O MOJCITUPOBAHUS.

Paznen «AaroputMbl M NpOrpaMMHpOBaHHe)» HAIPaBICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHUS, pa3padOTKy aJrOPUTMOB U OLIEHKY UX CJIOKHOCTH,
dbopMHpOBaHHE HABBIKOB peaiM3alliy MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOTO YPOBHHI.

Paznen  «MHpopMauMoHHBbIE  TEXHOJOTMM»  TOCBAIIEH  BOIPOCAM
npuUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEeaJTu30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOJYKTaX W MHTEPHET-CEPBUCAX, B TOM UMCIIE B 3ajja4ax aHaIn3a
JTAHHBIX, WMCMOJB30BaHUIO 0a3 JaHHBIX W DBJEKTPOHHBIX TAONMUI[ JIJis pPEelIeHUs
MPUKJIATHBIX 3a71a4.

B npuBenénnom panee coaep:kaHuu ydeOHoro mnpeamera «MHbopmaTukay
KYPCUBOM BBIJICJICHBI JIOTIOTHUTEIIbHBIE TEMbI, KOTOPBIE HE BXOJST B 0053aTEIBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEJIOKEHBI JIJISI U3YUYCHUS OTAEIbHBIM
MOTHBHPOBAHHBIM U CITOCOOHBIM 00YJarOIITUMCHI.

YrinyOnéHHBI ypOBEHb W3YyYCHHS WHOOPMATHKA PEKOMEHIYETCS IS
TEXHOJIOTHYECKOTO  MPO(MIsl, OPHCHTHPOBAHHOTO HAa  WHXCHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENBHOCTU. YTIYONEHHBIH YpPOBEHb HW3YUYCHUS
uH(OpMaTHKU 00ECIIEYUBACT: MOATOTOBKY OOYYalOlIUXCsl, OPUEHTHPOBAHHBIX Ha
CHEIUATbHOCTH B 00JacCTH WHOOPMAIMOHHBIX TEXHOJOTUHA W WHKCHEPHBIC
CIEIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCJIEA0BATEIbCKONW JEATENbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMH HAMNpPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIINA/IAX U Cllaye
EnuHoro rocyapcTBEHHOTO dK3aMeHa Mo HH(pOopMaTHKe.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B TpejesiaX OJHOr0 rojaa OO0ydYeHHs
MOXXET OBITh HM3MEHEHa IO YCMOTPCHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOTrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO01iee YnCcI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3ydeHUs HHHOPMATHKU — 272
yaca: B 10 xiacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 vacoB (4 gaca
B HEJEIIO).

3anstus ydeoHoro mnpeamera «MHopmaTukay OyayT HpPOXOIUTh Ha 0ase
neHtpa «Todka pocTay € HCIHOJIB30BAHHEM MPUOOPETEHHOTO 000pYyI0BaHUS,
PAcXOIHBIX MaTePHAIIOB, CPEACTB OOYUCHHS M BOCITUTAHHUS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O0€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas namsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMOil 1OCTyII K mamsTy.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHble BIuMcaeHus. MHoOronpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHnble BbIUUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OOJBIIMX JaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOMCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMmMHOe oOecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpocTB. IlapannenbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepanMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTamusiuuss W JAEUMHCTAULALUSA  OPOTrPaMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
U IMPpoBeIX pecypcoB. [IponpuerapHoe u cB0OOOAHOE MpOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00ecTieueHus U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cetb UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHHACTpUpoBaHue. [loslydeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpeneneHre MaplipyTa JBUKEHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
["eonndopmMalmonHbie CUCTEMBI. [ €0I0KaMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKauus MOOWJIBHBIX TeJIE(POHOB, OIpENeJeHHE 3arpyKeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLHMABHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdopmauu 1 “HPopMaluoHHOM Oe3omacHocTu. CpencTBa 3alUThl HHDOpMAIUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIEeHIINATbHON HH(OpMAIIUY, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0O€cCreueHrue U CIoCcOoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposibHast 3anuTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHIL.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanusi, nanueie U 3HaHus. MHbopMalmoHHbIE MPOLECCHl B MIPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE M JTUCKpPETHBIE BEJIWYMHBI W CUTHaAIBL. HeobxoammocTh
JTUCKpeTh3auu uHopmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHUI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
VYcinoBue @Pano. I[locTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI M3MEepeHHs Kon4uecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeMe cuuciaeHus. CBOICTBA MO3UIIMOHHOW 3allkMCH YHUCTA:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 yucia u3 P-U4HON crCTEMbI CUMCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-uuHOM npoOu B IECATHUYHYIO.
ANTOpUTM IEpEBOAA LIEJIOT0 YKCIA U3 IECITUYHON CHUCTEMBI CYMCIICHHS B P-MUHYIO.
[lepeBon kKOHEUHOM AecATHYHOM ApoOu B P-munyro. /[BonmuHas, BOCbMEpHUYHas U
[IECTHAIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckue



Oomnepanuu B MO3WLHOHHBIX CUCTEMAx CYHUCIEHUA. TpOWYHAs ypaBHOBEIIEHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  u3oOpakenuit. Omenka  HMHPOPMAIMOHHOTO  00BEMA
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

KoaupoBanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
[P 33IaHHBIX YAaCTOTE AUCKPETHU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOGauibl MCTUHHOCTH. JlorHnueckue BBIpaXKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckre ypaBHEHHS U CUCTEMbI YPABHEHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oHbIE CUCTEMBI TOTMYECKUX (DYHKIIMM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
NOCTPOEHUS MO TabJINIIE UCTUHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTtepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBienre LENbIX YHCEN B MHaMATH KoMibioTepa. OTrpaHHMYEHHOCTD
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie morumdeckue omnepamuu. Jlormueckuit, apudmernueckuii u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaILas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XPAHECHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAHUYCHUEM KOJIMYECTBA
pa3psAnoB. BelnonHeHne omnepanui C BEIIECTBEHHBIMH 4YHUCIIAMH, HAKOIUJICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIIOTHUTEISIMU M BBIYMCIHATEIBHBIX alroputmoB. OnpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoOMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HHTepHperanus
nporpamMm. BupTyanbHble MalllMHBbL.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOUYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YecKHe. BeTBnenus. CiaoxHbIe
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepeMeHHo. B3ammo3aMeHseMOCTb
pa3iMyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBleHHE LHMKIA C
MCIIOJIb30BAaHUEM 3apaHee ONPENCIIEHHOTO HHBApUAHTA LIUKIIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
ONMCAHUA NPOrPAMMBI MU HHCTPYKIIHUH JUJIS ITOJIb30BATEINS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3amucu 4ucia Ha OTAENbHbIE IUQPHI,
HAaxXOXXJEHUE CYMMbl W TpOU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaTBHOW) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33aJlaHHOM auanasoHe. [IpeacraBieHue
Yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOUYHBIE (ailiibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daidi.

PaszOuenue 3agaun Ha noazanauu. [loamporpaMmel (pouenypsl U GyHKIUH).
Pexypcus. PexypcuBnbie 00bekThl ((hpaktansi). PexypcuBHBIC Mpolenypbl u
¢bynkuuu. Mcnonbs3oBanue cTeka 1l OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MeToibl. TouHOE M MPUOIMKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. BhruucieHue miomaaeit guryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Tonck wmakcumyma (MHUHMMYMa) (QYHKIMHM OJHOM TEPEMEHHOW METOAO0M
IIOJIOBUHHOTO JEJIEHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOTrPAMMHUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, TOMCK MOJICTPOKU BHYTPU
JTAHHOW CTPOKH, 3aME€Ha HallJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM andaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. Bpruncienne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIUX 3aJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MAacCCHBOB: 3aI0JHEHHE ABYMEPHOTO YHCIOBOTO MAacCHBA 10 33JJaHHBIM ITPaBUJIaAM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, MEPECTAHOBKA CTPOK MW CTOJIOLOB
JBYMEPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  crwiieil.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. O6nmayHble CEpBUCHL.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBanusi HCTOYHUKOB U 0OPMITCHUS
oubsmorpaduueckux ccpuiok. OdopmiieHHe CNHUCKa JUTEepaTyphbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIEC 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kinaccuukaiys, KiacTepuszaiusi, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHUE JAHHBIX,
BU3YyalM3alisl JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammubie cpencTtBa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIine naHHbIE.
MamunHoe 00yuenue. aTenekTyanpHbIi aHAIU3 TaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO JIEKTPOHHBIX TAOIHIl. BBIYUCICHHE CYyMMBI,
CpeIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop MuHUK TpeHaa, pelieHnue 3a1a4 NPOrHO3UPOBAHUSL.

YuclieHHOE pEIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUS, OorpaHrueHud. JIoKanbHbIe U I100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3a1a4y onTUMU3AIUU C TOMOIIBIO 3JIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue NOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuTMBI CKaTUs TAHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
koaupoBanHus 11BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTh BPEMEHM IE€peAadyd OT
MH(POPMALIMOHHOTO 00BbEMa JaHHBIX M XapaKTEPUCTUK KaHaia cBs3u. [IpuumHbl
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINE
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cUCTEMBI WM HMX B3aumozeicTBue. CHUCTEMHBIM
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenu u mopenupoBanue. Llens MoaenupoBanusi. COOTBETCTBUE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Lelu MoaenupoBaHus. dopmanusaius
NPUKIIAJAHBIX 33]1a4.

[IpencraBieHue pe3yabTaTOB MOJCIUPOBaHMS B BHUAC, YAOOHOM s
BOCHIpUATHUS yesloBeKOM. ['padmueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUI, CIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHHE
ONTUMAJBHOTO MyTH MEXIy BepIIMHAMU Tpada, ompeaesneHue KOIMYecTBa
Pa3IMYHBIX MyTEH MEX1y BEpPIIMHAMU OPUEHTUPOBAHHOTO AllUKIMYECKOTo Tpada).

Hepesbst. bunapnoe nepeo. [lepeBpsi moucka. CriocoObl 00xona aepesa.
[IpencraBienue apumMeTHUECKUX BBIpAXKEHUN B BUIE AepeBa. J[uckpeTHble Urpbl
JIBYX UTPOKOB C mojHOM nHpopManue. [loctpoenune aepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPhI B TAOIUYHON (opMe. BBIMTPHIIIHBIE U IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJUIeKTa. CepBHCHI MAIMHHOTO IMEPEBOAA U
pacrno3HaBaHMsl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MneHTHu(UKaLus U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
VM cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucreMax. Mcrnonb3oBaHUE METOIOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopmann3anys NOHATHS aropuTMa. Mammuza TelOpHHra Kak yHUBEpCaabHas
Mozenb Beruucnenuu. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3psHbI€ 1eible Yucia, 3a/1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpaK€HUA). XOIILI-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIsl 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHMS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIICEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTro rpada. KomnyecTBo paziauyuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMNYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xofa aepeBa. Mcnonb3oBaHue creka u
ouepenu s 00xoa iepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ PEMIEHUs 3aJad  C
COXPaHEHUEM IMPOMEXKYTOYHBIX PE3yJIbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOIIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
IOACYET KOJIMYECTBA BAPUAHTOB, 38141 ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBoMcTBA M MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJINU3.



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynsuus, HacleJ0BaHue, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopManmoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3amayu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABumxeHus. MoenupoBaHre OMOJOTMYECKUX CUCTEM.
MaremaTuyeckre MOJIETM B HSKOHOMHKE. BBIUYHMCIUTENBHBIE 3KCIIEPUMEHTHI C
MOJCIISAMH.

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

Bepoarnoctasie  momenu.  Metoast Monte-Kapio.  MiMurtanmonHoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOoTMHHBEIX oOBekTax. Ilone, 3ammchk. Kimrou Tabauimel. PaGoTa ¢
roToBoil 0a3oif naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [louck, copTUpoBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THUIBI CBA3EN Mex Iy Tadnuiamu. Buennuit
kiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nuteprer-npuiioxkenus. IloHaTHE 0 CEpBEPHON U KIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xocTuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBnenue
nepcrekTuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOpPpEKLIHs — ILBETA.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIbTPBI.



Mmorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii s BeO-CalTOB.
AHHMHPOBaHHBIE U300paKEHUS.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpeneneHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHKoB. Vcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX H300paKEHUN.

[TpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX MoAeel. CeTouHbIe
Mozaenu. Marepuanel. MopenupoBaHUE MCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3 D-npunTepsl). [lonaTre 0 BUpTYyanbHON peaabHOCTH U
JOTIOJITHEHHOM PEabHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate uzyueHuss MHPOPMATHKKA HA YPOBHE CpEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPSAJIKA, COOIIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HHGOPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl JCTETHUKY HAay4yHOTO U
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHUII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOHN JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMATBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAaHHEM M WHOOPMAIMOHHBIMA TEXHOJOTHIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIui MHOTHX cdep )KU3HH COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
nH(pOpMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIICKT,
Mpeanoararmii copMUPOBAHHOCTD:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAJIbHbIC Y4YeOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIAH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHIATH pa0OTy B YCIOBUAX PEAIbHOTO, BAPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENIbCKON U TPOESKTHOM ESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTalHH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh U (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE€ pEUIeHMs 3aJauyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U pEIICHHUs,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaThb TEKCThl B pa3dMuHbIX (opmarax ¢ y4€TOM Ha3HAUYEHUs
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

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

UCIIOJIb30BaTh  CpeAcTBa  MH(GOPMAIMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpManmH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacmo3HaBaTh HEBepOANbHBIE CpeAcTBa OOIIEHWs, TMOHWMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUS C HCHOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YJICHA KOJUIEKTUBA;

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAXJOT0 YYaCTHUKA KOMaHbl B OOIIIHIA
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;

BJaJE€Th HABBIKAMU  IIO3HABATEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedICKCUHN IS OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca UHGOpMATHKK YIiyOJI€HHOro ypoBHS 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIU,
«UH(DOPMAITMOHHBIN TIPOIIECCH, KCUCTEMAY, KKOMITIOHEHTHI CUCTEMBD», CUCTEMHBIN
abdexTy, «mHbOPMAIIMOHHAS CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOuCKka uHpopmamuu B ceth VHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTEpHW30BaTh OOJIBIINE JaHHBIC, TPUBOIUTH TPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMPABICHUS HWCIIOJB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: cOOp MEPBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KaudecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHs TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUNA Pa3BUTHS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HAJIMYHE TPECTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJU B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alKU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3pabOTKH U (PYHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 NHPOPMAITMOHHON 0€301TaCHOCTH, UCITOJIb30BAaHUE METO/IOB
U CPEACTB MPOTHBOACUCTBUS ITUM YIrpo3am, coOJIojieHne Mep Oe30MMacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JTaHHBIX,
coOmoieHne TpeOOBaHWN TEXHHMKH OC30MaCHOCTH M THUTHUEHBI NMpU paboTe C
KOMIIBIOTEPAMH W JIPYTUMH KOMITOHEHTaMH ITU(POBOTO OKPYKEHHUS, TTIOHUMaHHE
MIPaBOBBIX OCHOB HUCIIOIH30BaHUS KOMITBIOTEPHBIX TIPOTpaMM, 6a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHpOpMAIlMK, YMEHHE ONpeNeNiaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpaUYecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX TapaMeTpax IUCKPETH3AIHH,
YMEHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyr JaHHBIX, OIICHHBATh N3MCHCHUE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTePUCTHK KaHaJla CBS3H;

YMEHHE HCIIOIh30BaTh MPU PEIICHUHU 3aJlad CBOWCTBA MO3UIIMOHHOW 3aIiCH
YHUCeJ, AITOPUTMA IOCTPOCHHUSI 3aIMUCH YHCTIa B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM W IOCTPOCHHUS YHCIIA IO CTPOKE, COJEpKaIllel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJTHATH apU(METHIECCKIE OTIEpallii B TIO3UIIMOHHBIX CUCTEMAaX CUHUCIICHWS,

YMCHHE BBITIONHATH MPeoOpa3oBaHUS JIOTUYCCKUX BBIPAKEHUH, HCIIOJIB3YS
3aKOHBI adreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
VUCTUHHOCTH, HUCCIICIOBaTh 00JacTh WUCTHHHOCTH BBICKA3BIBAHUSA, COCPIKAIIETO
NIEPEMEHHBIC, PEIIaTh HECIOKHBIC IOTHICCKUE YPABHCHHS U CUCTEMbI YPaBHEHUH;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIMAaIa30He, 00paboTka MHOTOPA3PAIHBIX MEITbIX
YHCeJI, aHAIM3 CUMBOJIBHBIX CTPOK U JPYTHX ), AITOPUTMOB TIOMCKA W COPTHPOBKH,
YMEHHE OIPEACIATh CIIO)KHOCTh H3yY4aeMbIX B Kypce O0a30BBIX aJTrOpPHTMOB
(cyMMHpoOBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IEepeOOpPHBIC
aJITOPUTMBI, TBOMYHBIN MOWCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIQJICHUE YHUBEPCAIBLHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JAHHBIX |
CTPYKTypax JaHHBIX, YMEHHE UCIOJIb30BaTh OCHOBHBIC  YIIPABJISAIONINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIIATh aHaIN3 MPEIJIOKEHHOW MPOrpaMMBbI:
OTIPENCIIATh PE3yJbTAThl PA0OTHI IPOTPAMMBbI TIPU 3aJaHHBIX HCXOJHBIX JTAHHBIX,
OIPENEIIATh, MPU KAKMX HCXOMHBIX JIAHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX
pe3yJIbTAaTOB, BBISBJIATH JIaHHBIC, KOTOPhIE MOTYT NMPHBECTH K OIIMOKE B paboTe
porpaMMel, GOPMYITHPOBATH MPEATOKEHHUS MO YIIYIIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIaUHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIM34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMCHBIIETO 3HAYCHHM, pEIICHUEe YpPaBHEHWU, BBIOOD
ONTUMAJBLHOTO  pelieHus, noAOOp JIMHUM  TpPEeHAa, pelieHue  3aaad
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca UHGOpPMATUKU YTiyOJnE€HHOTO ypoBHS 6 11
Kacce o0y4aronIuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE MTPEAMETHBIC PE3yIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HUCMIOJb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AIMTOPUTMOB CHKATHUSI JJAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONITUMAIIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeeHus
KOJIMYECTBA PA3JIMYHBIX MyTEd MEXKIYy BEpPUIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYECKOTro rpada), yMeHrEe UCTIOJIB30BaTh JEPEBbs MPU aHAIU3E U MOCTPOCHUH
KOJIOB U JIJISI IPEACTaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEeHuE pas3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIMCKH, CIOBAPH, CTEKU, OYEPEU, IEPEBDS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JTAaHHBIX, TPUMEHSTh
CTaHJapPTHBIE U COOCTBEHHBIE MOMPOTPAMMEBI [ 00paOOTKH YHCIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3paboTKe MporpamMm OHOIUOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIbHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJCHUSIMU O 0a3ax JIaHHBIX, KX CTPYKTYpe, CPEACTBAX
co37aHusl M pabOThl C HUMH, YMEHHE HCIIOJIH30BaTh TAOIWYHBIC (PEISIIIMOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBHIIOJHITH COPTHPOBKY H
MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMaTUUECKUE MOJIEIN JJI aHAInU3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€]Ib MOJCITUPOBAHHSI, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABISATh DPE3YJIbTaThl
MO/JICJIMPOBAHUS B HATJISITHOM BH/IE;

YMEHHE OpraHU30BBIBATH JMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pabOThI, BO3MOXKHOCTEN U OrpaHUYEHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NWYHBIX 00JACTAX,
HAJIMYUE TPEJCTABICHUIA O Kpyre penraeMbIXx 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMHMOPMAIMOHHBIX  TEXHOJOTMH B PA3IUYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DopMbI
DJIeKTPOHHbIE
peaju3anuu
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KonrTpoabsubie IIpakTuueckue BOCIIMTATEJILHOI0
n/n TeM MPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI padoTshI NMOTEHIHAJIA
pecypcsl
pasnena/TemMmbl
Paznen 1. ludposasi rpaMoTHOCTH
* IPUMEHEHHUE
IpyNHoBOi paboThI
WU paboTHI B
PoII rapax, KOTopble
11 Kommbrorep - yHHBEpCcaabHOE 7 1 https://resh.edu.ru/ y4ar
' YCTPONCTBO 00paOOTKH JaHHBIX PemryEI'D 0o0ydJaronmxcs
https://ege.sdamgia.ru/  komanHO# pabore
Y B3aUMO/JICVCTBUIO
C IpYTUMH
00y4JarIuMuUCs;
* IOOYX/IeHUE
0o0ydJaronmxcs
co0Iro1aTh Ha
POII YpOKe
https://resh.edu.ru/ OO0IIeNPUHSATHIE
1.2 KomMmnerotepHsie cetu 5
PemryEI'D HOPMBI IIOBEIECHUS,

https://ege.sdamgia.ru/

paBuIia OOIICHUS
CO CTapIIuMHU
(megarorm4ecKuMu
pabOTHHKaMU) U



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

CBEpPCTHUKaMH
(oOy4arorumucs),
MPUHIIMIIBI
yaeOHOU
JTUCIUIUIMHBL U
caMOOpraHu3aluu;
* IpUBJICUYEHUE
BHUMAaHUS
oOydJaronmxcs K
LEHHOCTHOMY
aCTeKTy
U3y4aeMbIX Ha
YpOKax sIBJIICHUH,
MCIIOJIb30BaHUE
BOCIUTATEIbHBIX
BO3MOKHOCTEHN
coJiepKaHus
pazzena yepes
noxoop
COOTBETCTBYIOILUX
YIIPA)KHEHU;

13

Wudopmannonnas
0€301acHOCTb

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* PUBJICUYCHUE
BHUMAHUA
o0yJaromuxcs K
LEHHOCTHOMY
ACTIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX



https://resh.edu.ru/
https://ege.sdamgia.ru/

14

ITporpammHoe obecnieueHue

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

BO3MOXHOCTEH
COJIepKaHUs
paszzaena yepes
noa0op
COOTBETCTBYIOIIIX
YIPaXHECHUH;

* IPUMCHEHHE
IPYIIIOBON pabOTHhI
WU paboTHI B
napax, KOTOpbIe
y4ar
0o0ydJaronmxcs
KOMaHJIHOHM paboTe
Y B3aUMO/JICVCTBUIO
C IpyTUMU
00yyaromuMucs; ¢
no0yxeHue
o0OyJaromuxcs
coOiroaaTh Ha
ypoKe
OOLIePUHSATHIE
HOPMBI ITOBE/ICHHSI,
npaBujIa OOIICHUS
CO CTapIIUMHU
(memaroru4ecKuMu
paboTHUKAMH) U
CBEpPCTHUKaAMH
(oOy4arorumucs),
TIPUHITAITBL
yaeOHOMH



https://resh.edu.ru/
https://ege.sdamgia.ru/

JUCHUITIIINHBI 1
caMOOpraim3alunm,

Hroro no pazneny

Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH

25

2.1

[IpencraBnenue nudopmanuu B
KOMIIBIOTEpE

19

POIII
https://resh.edu.ru/
PemryEl'D
https://ege.sdamgia.ru/

* MPUMEHEHHE Ha
ypoKe
WHTEPAKTUBHBIX
dbopM paboOTEHI C
00y4arIuMucs:
WHTEJJIEKTYaTbHBIX
urp,
CTUMYJIHPYIOIINX
MO3HABATEIbHYIO
MOTHBAIIHIO
o0ydJaromuxcs; *
IPUMEHCHUE
IpyNnoBOi paboThl
WK pabOTHI B
napax, KOTopble
yuar
o0yJarmuxcs
KOMaHJTHOH paboTe
U B3aUMOJIEUCTBUIO
C IpyrUMH
00yJaronMMucCs;

2.2

OcHOBBI anreOpsl JIOTUKU

14

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* MOOYX/ICHUE
o0yJarmuxcs
co0nronaTh Ha



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

ypoKe
0OIIETTPUHSATHIE

HOPMBI TIOBE/ICHUS,
npaBujIa OOIICHUS
CO CTapIIUMHU
(megarornyecKkuMu
paboOTHUKAaMU) U
CBEPCTHUKAMH
(oOyuaronumucs),
TPUHIUITBI
yueOHOU
JMCIUTUTMHBI 1
caMOOpraHU3aIlH;

2.3

Kommprorepnas apudmerrka

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* BKJIIOUCHHE B
YPOK UTPOBBIX
npouenyp,
KOTOpPbIE€ TIOMOTAIOT
noj/iepkKaTh
MOTHBAIUIO
o0ydJaronmxcs K
MOJTYYCHHIO
3HAHHM,
HaJIQKUBAHUIO
MMO3UTHBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUU B
Kjacce, IOMOTaloT
YCTaHOBJICHHUIO
T00posKenaTeIbHON



https://resh.edu.ru/
https://ege.sdamgia.ru/

aTMocQepsl BO
BpEMs YPOKa;

Hroro no pazneny

Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHUe

40

* BKJIFOYCHHE B
YPOK UI'POBBIX

POl pOUENYp IS
https://resh.edu.ru/ oA AEpKaHUS
3.1 BBenenue B mporpaMMupoBaHue 16 0.5 PemyEID O
https://ege.sdamgia.ru/  oOygarormmxcst K
MOJTy4YEHUIO
3HAHUU;
* IPIMEHEHHE
IpyNIoBOH paboThI
WK pabOTHI B
napax, KOTopble
yuar
o0yyJaronmxcs
POl KOMaHJIHOHM paboTe
https://resh.edu.ru/ U B3aUMOJIEUCTBUIO
3.2 BcenomoraTenbHbIe anropuTMbl 8 2
PemryEl'D C ApYTUMH

https://ege.sdamgia.ru/

00ydJaronMucs;
noOyxeHue
o0yJarmuxcs
co0JII01aTh Ha
ypoke
OOIIETTPUHSATHIE
HOPMBI ITOBE/ICHHSI,



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

paBuJia OOIICHUS
CO CTapIIUMHU
(Tmemarorn4ecKkuMu
pabOTHUKAMHK) U
CBEPCTHHKAMHU
(oOyuarorumucs),
TPUHIUITBL
yaeOHOU
TUCITUTUIAHBI 1
CcaMOOpraHu3aIlnu;

3.3

YuncieHHbIe METOJIBI

POIII
https://resh.edu.ru/
PemryEl'D
https://ege.sdamgia.ru/

* BKJIFOUCHHC B
YPOK UTPOBBIX
nporenyp,
KOTOPBIE TIOMOT AT
MOJIEPKATh
MOTHBAIIHIO
o0yJaromuxcs K
MOJTy4EHUIO
3HAHU,
HATAKUBAHUIO
MO3UTHBHBIX
MEKITMIHOCTHBIX
OTHOUIEHU B
KJacce, IOMOraoT
YCTaHOBJICHUIO
Io0poXkKenaTeTbHON
aTMocdepsl BO
BpeMs YpOKa,



https://resh.edu.ru/
https://ege.sdamgia.ru/

* IPUBJICUYCHUE
BHUMAaHHS
oOydJaronuxcs K
[IEHHOCTHOMY
aCIICKTy
U3y4aeMbIX Ha

PoOII .
OKax sIBJICHUH,
Anroput™bl 00paboTKH https://resh.edu.ru/ P
3.4 5 1 HCIIOJIL30BaHUE
CUMBOJIBHBIX JJaHHBIX PemryET'D
. BOCTIMTATEIIHLHBIX
https://ege.sdamgia.ru/ N
BO3MO>KHOCTEH
coJiepKaHus
paszena uepes
moa0op
COOTBETCTBYIOIIUX
YIPA)KHEHU;
* BKJIFOUCHHE B
YPOK UTPOBBIX
POII pouEenyp IS
35 AAroput™MbI 00paboTKH 10 35 https://resh.edu.ru/ no/JIepKaHus
' MacCHBOB ' PemyEl'D MOTHBAIMN
https://ege.sdamgia.ru/  oGyuaromuxcs K
MOJTyYEHUIO
3HAHUH;
Uroro no pazaeny 44
Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH
POII * IPUBJICUYCHUE
O0paboTKa TEeKCTOBBIX https://resh.edu.ru/ P
4.1 6 2.5 BHUMaHUs
JIOKYMEHTOB PemryEI'D

https://eqge.sdamgia.ru/

00yJaromuxcs K



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

LIEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEHN
coJiepKaHus
pazzena yepes
no100p
COOTBETCTBYIOIIUX
YIPaKHEHUI;

4.2

AHann3 JaHHBIX

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* BKIIIOYCHHE B
YPOK UTPOBBIX
npouenyp,

KOTOPBIE TOMOTAIOT
MOJIEPKATh
MOTHBAIAIO
o0yJaromuxcs K
MOJTyYEHUTO
3HAHHM,
HaJIaKUBAHUTO
MMO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUU B
KJIacce, IOMOTal0T
YCTaHOBJICHHIO
T00poKeIaTeIbHON
atMocdepsl BO
BpeMs YPOKa,



https://resh.edu.ru/
https://ege.sdamgia.ru/

4.3 [ToBTOpEeHME

Hroro no pasneny

13

27

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* IPUBJICYECHHUE
BHUMAaHUS
oOydJaronuxcs K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX HA
YpOKax SIBJICHUH,
HCIIOJIE30BaHHUE
BOCITMTaTEIBHEIX
BO3MOXKHOCTE
coaepKaHus
paszeina uepes
moa0op
COOTBETCTBYIOLIUX
YIPA)KHEHU;

Ha3Banue MmoayJist

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[MTPOT'PAMME

136

21.5



https://resh.edu.ru/
https://ege.sdamgia.ru/

11 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jieioB u

TeM MPOrpaMmMbl Bcero

Pa3znea 1. Teoperuueckue 0CHOBBI MH()OPMATHKH

11

WNudopmanus u 11
MH(pOPMAaIMOHHBIE MTPOLECCHI

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

2.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

DopmMbl
peau3anuu
BOCIIUTATEIbHOIO
NOTeHHAJIAa
pa3aeJia/TeMbl

* BKJIFOUCHHC B
YPOK UTPOBBIX
npoueayp,

KOTOPBIE TOMOTAIOT
MOJIEPKATh
MOTHBAIIHIO
o0ydJaronmxcs K
MOJTYYCHUIO
3HAHHI,
HaJTKUBAHUIO
MO3UTHUBHBIX
MEXKITNIYHOCTHBIX
OTHOUIEHUU B
KJ1acce, TOMOTaroT
YCTaHOBJICHUIO
T00posKenaTeIbHON
aTMocdepsl BO
BpEMs YPOKa,

1.2

MopenupoBanue 8

POIII
https://resh.edu.ru/

* BKJIIOYCHHE B
YPOK UTPOBBIX
npoueayp Juist



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/

Uroro no pasneny

Pa3znen 2. AaroputMbl 4 NIPOrpaMMHpPOBAHUE

PemryEI'D
https://ege.sdamgia.ru/

MOIIEPIKAHUS
MOTHBAILUH
oOydJaronuxcs K
MOJTYYCHHIO
3HAHWI;

2.1

ONeMEHTBI TCOpHUU AJITOPUTMOB

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* IPUMEHEHHE
IPYIMIIOBON pabOTHhI
WU paboTHI B
napax, KOTOpbIe
y4ar
o0OyJaromuxcs
KOMaHJIHOHM paboTe
Y B3aUMO/JICVCTBUIO
C IPYTUMHU
00ydJaronMucs;
no0yx/ieHue
o0OyJaromuxcs
coOroaaTh Ha
ypoke
OOLIePUHSATHIE
HOPMBI TIOBEICHUS,
npaBujIa OOIICHUS
CO CTapIIUMHU
(TmemaroruuecKuMu
paboTHUKAMU) U
CBEPCTHUKAMHU
(oOyuaromummucs),



https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

HPUHITUITBI
yaeOHOU
JVCIIATUTMHBL 1
CaMOOpTaHU3aINH;

2.2

2.3

ANTOpUTMBI U CTPYKTYPBI
JAHHBIX

OCHOBBI 00BEKTHO-
OPHUEHTHUPOBAHHOTO
MIPOrpaMMUPOBAHUSA

28

16

10

4.5

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* IPHUBJICUCHUE
BHUMAaHUs
oOyJaromuxcs K
IICHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
UCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOXHOCTEN
coJiep>KaHus
paszena uepes
noxoop
COOTBETCTBYHOIIHX
YIIPA)KHEHUI;

* N0OYXJICHUE
o0yJarmuxcs
coOroaaTh Ha
ypoke
OO0IIeNPUHSATHIE
HOPMBI TIOBEICHUS,
npaBujIa OOIICHUS
CO CTapIIuMHU
(megarorm4ecKuMu
paboTHUKAMU) U



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

CBEpPCTHUKaMH
(oOy4arorumucs),
MPUHIIMIIBI
yaeOHOU
JTUCIUIUIMHBL U
caMOOpraHu3aluu;
* IpUBJICUYEHUE
BHUMAaHUS
oOydJaronmxcs K
LEHHOCTHOMY
aCTeKTy
U3y4aeMbIX Ha
YpOKax sIBJIICHUH,
MCIIOJIb30BaHUE
BOCIUTATEIbHBIX
BO3MOKHOCTEHN
coJiepKaHus
pazzena yepes
noxoop
COOTBETCTBYIOILUX
YIIPA)KHEHU;

Hroro no pazneny

Paznen 3. UndopmanmoHHbIe TEXHOJIOTHHN

50

31 KoMIboTEpHO-MaTeMaTHYECKOE
' MOJICTHPOBAHHE

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* MOOYXX/ICHHE
0o0ydJaronmxcs
co0JII01aTh Ha
ypoKe
OOIIeTIPUHSATHIC
HOPMBI TIOBE/ICHUS,



https://resh.edu.ru/
https://ege.sdamgia.ru/

3.2

ba3sl naHHBIX

10

POIII
https://resh.edu.ru/
PemryEI'™D
https://ege.sdamgia.ru/

paBuJia OOIICHUS
CO CTapIIUMHU
(Tmemarorn4ecKkuMu
pabOTHHKaMHU) U
CBEPCTHHKAMHU
(oOyuarorumucs),
TPUHIUITBL
yaeOHOU
TUCITUTUIAHBI 1
CcaMOOpraHu3aIlnu;
* IPUBJICYCHUE
BHUMAaHUs
oOyJaromuxcs K
[IEHHOCTHOMY
aCTICKTy
W3yJaeMbIX Ha
YpOKax SIBJICHUH,
UCTIOJIb30BaHUE
BOCTIUTATEIbHBIX
BO3MOXHOCTEN
coJlepKaHus
paznena yepes
moa00p
COOTBETCTBYIOIIUX
YIPaKHEHUI;

* IpUMEHEHUE
TPYNIOBO paboThHI
WU pabOTHI B
napax, KOTOpbIe

yuar



https://resh.edu.ru/
https://ege.sdamgia.ru/

00yJarmuxcs
KOMaHJTHOH paboTe
Y B3aUMOJICHCTBHIO
C IpyruMu
00ydJaronuMucs;
noOyxeHue
0o0ydJaronmxcs
cobmo1aTh Ha
ypoKe
OOLIeNPUHSATHIE
HOPMBI ITOBECHHS,
IpaBHJIa OOIICHHS
CO CTapIIuMHU
(mepgarormyecKuMu
paboOTHUKAMU) U
CBEPCTHUKAMH
(oOy4arorumucs),
TPUHITUITHI
yueOHOU
JUCITUTUIAHBI 1
caMOOpraHu3allnu;

3.3

Be6-caiitel

14

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* BKJIFOUYCHUC B
YPOK UTI'POBBIX
TpOIeTyp JUIS
TOJ/ICPIKAHUS
MOTHUBAIHH
o0yJaromuxcs K
MOJTYYCHUIO
3HAHUM;



https://resh.edu.ru/
https://ege.sdamgia.ru/

3.4

KowmmerotepHas rpaduka

3.5

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* BKJIFOUCHHE B
YPOK UTPOBBIX
npoueayp,
KOTOpPBIE TOMOTAIOT
MNOJIEPKATh
MOTHBAIIHIO
oOydJaronmxcs K
MOJTyYEHUTO
3HAHHIA,
HATAKUBAHUIO
MO3UTHUBHBIX
MEXKIIMYHOCTHBIX
OTHONIECHUN B
KJ1acce, MOMOTaroT
YCTAHOBJICHUIO
T00poKenaTeIbHON
aTMocdepsl BO
BpeMsl YPOKa,

3.5

3D-moznenupoBanue

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* IPUBJICYECHUE
BHUMaHUs
00ydJaromuxcs K
LEHHOCTHOMY
aCHeKkTy
M3Yy4aeMbIX Ha
YpOKax sIBJICHUH,
MCIIOJIb30BaHUE
BOCIIMTATEIbHBIX
BO3MO>KHOCTEHN
COJIepKaHus
pazzena 4yepes



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

noxoop
COOTBETCTBYIOILIUX
YIPaXXHECHUH;

3.6

IToBTOpEeHHE

19

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* IPUMEHEHHE
IPYyNIIOBOH pabOTHI
win paboThI B
napax, KOTOpbIe
y4ar
o0y4aromuxcs
KOMaHTHOU paboTe
Y B3aUMO/JICVCTBUIO
C IpyTUMHU
00yJaroumMucs;
noOy>xJ1eHue
o0OyJaromuxcs
coOiroaaTh Ha
ypoke
OO0IIeNPUHSATHIE
HOPMBI TTOBECHHUSI,
npaBujia OOIIeHUS
CO CTapIIuMHu
(megarormdecKuMu
paboTHUKAMU) U
CBEpPCTHUKaAMH
(oOyuarorummcs),
TPUHITUITBI
yueOHoI
JVCIIATUTHHBL 1
caMOOpTaHU3aINH;



https://resh.edu.ru/
https://ege.sdamgia.ru/

Uroro mo pazneny 67

PezepBHOE Bpemst 0

OBIIEE KOJIMYECTBO YACOB I1O

1
[TPOTPAMME 36




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos
Ne i/ Tema ypoka B KonTpoJibHbIe IIpakTHyeckue
cero padoThI padoTsbI
TpeOoBaHMsI TEXHUKU O€30MMACHOCTH U
1 TUTHUEHBI IPU paboTe C KOMIIbIOTEpPAMU U 1
JPYrUMH KOMIIOHEHTaMH U(PPOBOTO
OKPYXKCHUS
2 BxomHast koHTpoOsIbHAs paboTa 1 1
3 [TpuHIMIBI pabOTHl KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
4 OOMeH JaHHBIMH C TIOMOIIIBIO IITHH. 1
KoHTpouteps! BHEIIHUX yCTPONCTB
5 ABTOMaTHYECKOE BBINOJIHEHUE IPOrPAMMBI 1
IIPOLIECCOPOM
OnepartnBHas, NOCTOSTHHAS U
5 JOJrOBpeMEHHast MaMATh. KoHTposiepbl 1
BHEIIIHUX yCTPOMCTB. IIpsmoit noctym k
naMsaTH
7 CoBpeMeEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1
[TporpamMmmHoOe obecrieueHrEe KOMITbIOTEPOB,
8 KOMIIBIOTEPHBIX CHUCTEM M MOOMIIbHBIX 1
YCTPOICTB
9 CucrtemMHOe MporpaMMHOE obecrieueHue. 1

OrnepaliluOHHBIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPONCTB.

10 [TapannensHOE MPOrpaMMHUPOBAHKE

1 WHcTanmnsanus u IeUHCTAIIIS IS
POrPaMMHOTO 00eCTICUeHUS
®daiisioBble cucTeMbl. [IpuHIUIBI

12 pa3MerieHust U MMeHOBaHUs (ailyioB B
nonroBpemMeHHoN namsaTH. [1laGaoub! ms
omnucaHus rpynn ¢anaoB
3akoHomaTenbcTBO Poccuiickoit

13 ®denepannn B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOCHUS U armapaTHbIC

14 KOMITOHEHTBHI KOMITBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

15 Cetp UnTepHeT

16 Paznenenue |P-ceTn Ha mojceTu ¢
IIOMOIIBIO MACOK IOJICETEN

17 CeTteBoe aIMUHUCTPUPOBAHUE
Bune! nestenpHoCTH B cetu IHTEpHET.

18 Cepsucsl HTEpHETA. ['0Cy1apCcTBEHHBIE
AJICKTPOHHBIE CEPBUCHI U YCIYTH

19 WNndopmannonnas 6€30macHOCTb

20 Bpenonocusie mporpamMmmMHoOe obecrieueHne
¥ METOJIbI OOPHOBI ¢ HUM

21 [IpakTuyeckas pabora Mo Teme

"AHTUBUPYCHBIE TPOIPaMMBbI"




22

Opranu3anus TM4YHOTO apXuBa
uH(popManuu. PezepBHoe KonupoBaHUeE.
[TaponbHas 3amuTa apxuBa

23

24

HIudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

25

[IpakTuyeckas pabora 1o Teme
"[lInppoBanue naHHBIX"

26

27

28

29

30

Nudopmanus, naHHbIC ¥ 3HAHHSL.
WupopmanmoHHbIe TPOIECCH B TPHPO/IE,
TEXHUKE U 00IIeCTBE

HenpepriBHbBIE U TUCKPETHBIC BEIUYUHBI U
curHansl. Heo0XoauMocTh TUCKpEeTU3AINH
uH(popMalny, NpeJHa3HAYEHHOM TS
XpaHeHus, Iepeayu U o0paboTKH B
u(pPOBBIX cUCTEMAX

JIBonuHoOe KoupoBaHue. PaBHOMepHBIE 1
HEpaBHOMEpHbIE KOMbI. [lekoaupoBanue
COOOIIEHHUH, 3aIMCAaHHBIX C TOMOIIBIO
HEPAaBHOMEPHBIX KOJOB

VYcenosue @ano. I[loctpoeHre 0qHO3HAYHO
JIEKOJTUPYEMBIX KOJIOB C TOMOIIBIO JepeBa.
I'pad An. A. Mapkosa

EnuHutis u3smMepeHust KoJauyecTBa
uHpopManru. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIN4YeCTBa UH(OpMAIH

31

CucTeMBI CUHUCIIEHUS




IlepeBoa uncen U3 OAHON CUCTEMBI

32 CUHCIIEHUS B IPYTYIO
JIBon4Hasi, BOCbMEpUYHAS U

33 HIECTHAI[aTePUYHAs CUCTEMbI CUMCIICHHS,
CBSI3b MEXy HUMH
JlBon4Has, BOCbMEpUYHas U

34 HIECTHA[aTePUYHasi CUCTEMbI CUMCIICHHUS,
CBSI3b MEXy HUMH
JIBonyHas, BOCbMEpUYHas U

35 HIECTHA[aTePUYHasi CUCTEMbI CUMCIICHHUS,
CBSI3b MEXy HUMU

36 Apudmerndeckue onepanm B
HNO3ULMOHHBIX CHCTEMaX CUUCIICHUS

37 TponuHas ypaBHOBEIICHHAs CUCTEMA
CUHCIICHUS

38 JIBOMYHO-/IeCATUYHAS] CUCTEMA CUUCIICHUS

39 KoaupoBanue TekcToB

40 PacTtpoBoe xonupoBaHue n300pakeHui
[IpakTuyeckas pabora o Teme

41 "luckpernsanus rpaduyueckoit
uHpopmanuu"
[[BeToBbIE MOAENHN. BekTOpHOE

4 KoaupoBanue. @opmarsl (haiios.
Tpéxmepnas rpaduka. OpaxTanbHas
rpaduxa
Konuposanue 3Byka. OnieHka

43 nH(popManmoHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX IIPH 3aJaHHBIX YaCTOTEC




JAUCKPECTU3AUU U PA3PAAHOCTH
KOJIHUPOBAHUA

[IpakTuyeckas pabora o Teme

44 "luckperusanus 3ByKoBoi HHPpopMaruu'"

45 OCHOBBI AJIT€OPHI JIOTUKH

46 Jloruueckue onepanuu. TaOauibl
HMCTUHHOCTH
Jlornueckue BoipakeHus. Jlornueckue

47 ToXiecTBa. JloKa3aTeabCTBO JTOTMYECKUX
TOKAECTB C MMOMOIIBIO TAOIUI] UICTHHHOCTH
[TpakTrueckas paboTa 1o Teme

48 «IToctpoeHue u aHau3 TabIUIL
UCTUHHOCTHU B TaOJMYHOM IMPOIIECCOPE»

49 Jlormueckue onepanuu 1 onepanuy Haj
MHOECTBaMU

50 Jlormueckue onepanuu 1 onepanuy Haja
MHOECTBAMU

51 3aKkoHbI anreOpsbl JJOTHKU. DKBUBAJICHTHBIC
peoOpa3oBaHus JOTHUYECKUX BBIPAKECHUIMA

59 Jlornueckue ypaBHEHUS U CUCTEMBI
yYpaBHEHUN
Jlornueckue QyHKIIUN. 3aBUCUMOCTh

53 KOJIMYECTBA BO3ZMOXHBIX JIOTHYECKHUX
(GyHKIMI OT KOJIMYeCcTBa apryMEeHTOB.
[TonHbIE cUCTEMBI TOTHUECKUX (QYHKIUN
Kanonudeckue GopMbI JOTHUIECKUX

54 BhIpakeHH. COBEPIIICHHBIC

JU3BIOHKTHBHBIC 1 KOHBIOHKTHBHBIC




HOpMaJIbHBIE (POPMBI, ATTOPUTMBI HX
HOCTPOCHMS 10 TabJIMIle HCTUHHOCTH

55

56

Jlorndeckue 3JIEMEHTBI B COCTaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropaspsiaHbIil
CyMMaTop

57

ITocTpoeHne cxem Ha JTOTHYECKUX
3J€MEHTaX. 3aluch JOTUYECKOTO
BBIPXEHHUSI 110 JIOTHYECKOI cxeme

58

59

60

61

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

Hpe,I[CTaBJ'IeHI/Ie OCJIbIX YHMCCII B IIaMATH

KOMIIBIOTEPA. OI‘paHI/I‘-IeHHOCTL JAraria3oHa

YUCCII IPpHU OIrPpaHUYCHUHN KOJIUYCCTBA

paspsaoB. [lepenonnenue pa3psiHOil ceTKH

be33nakoBbIE U 3HAKOBBIE JaHHBIE.
3HaKOBbIN OWUT. /[BOWYHBIH
JIOIIOJTHUTEIIBHBIN KOJI OTPULIATEIIbHBIX
qucen

IToOuTOBBIE TOrHYCCKHUE OoIrcpanunu.

Jlornueckuii, apumMeTHuecKuil u
LUKJIAYECKUMN CIBUTH

62

[udposanue ¢ momMouIbI0 TOOUTOBOMN
onepauuu «ucknovaroniee MJIN»

63

Hpe}ICTaBHCHHe " XPaHCHUC B IMaMATU
KOMITBIOTEPA BEHICCTBCHHBIX YHUCCIT




BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU

64 YUCJIaMH, HAKOTUICHHE OITUOOK TIPH 1
BBIUHCIICHUIX
[IpakTuyeckas padora o Teme «M3yuenue

65 1Opa3psAIHOr0 MAIIMHHOTO MPEICTABICHUS 1
I[EJTBIX U BEHICCTBCHHBIX YHCEI

66 AHaln3 airOpUuTMOB 1
Drarnbl pelieHus 3a/1a4 Ha KOMIIBIOTEpeE.

67 HHucTpyMeHTalbHBIE CPEeICTBA: TPAHCIATOP, 1
OTIAAYUK, TPODUITUPOBIINK
Cpena nporpammupoBanus. Kommuisinus u

68 WHTEPIIPETAHS IporpaMM. BupTyanbHbIe 1
MaluHbl. IHTerpupoBaHHas cpena
pa3paboTku

69 MeTo/1bI OTJIAIKH TTPOTPaMM 1

70 Tumbl IEPEeMEHHBIX B 3bIKE 1
POrPaMMHUPOBAHUS

71 O6paboTKa 1eNbIX Ynuces 1

72 O0paboTka BeIEeCTBEHHBIX YHCET 1

73 CiyyaliHbl€ U TICEBIOCITyYalHbIEC YHCIIa 1

74 BerBnenus. CinoxHele ycloBus 1

75 [ukiiel ¢ ycnoBuem 1
[{1KIIBI O TEPEMEHHOM.

76 BzanmozameHsseMOoCTh pa3IuyHbIX BUIOB 1
ITUKIIOB

77 O06paboTka HaTypaJIbHBIX YHCET C 1

HUCIIOJIB30BaHHUECM ITUKJIOB




Haxoxcz[eHHe BCEX MPOCTHIX YHUCCII B
3aJaHHOM AHaIria3soHe HpaKTI/I‘ICCKaﬂ

78 1 0.5
pabota no Teme «Pemienue 3a1a4 METOIOM
nepedopa
79 HNuBapuant uukia 1
80 JloKkyMEeHTHPOBaHHUE MPOrPaMM 1
81 O06paboTKa TaHHBIX, XPAHALIUXCS B (aiimax 1
82 Pa30Ouenune 3agaun Ha mox3amayu 1
Hcnonp3oBanue ctanaapTHONW OMOIMOTEKH
83 A3bIKa porpaMmupoBanus. [logkinrouenue 1
61OIMOTEK MOAIIPOrpaMM CTOPOHHUX
IPOU3BOUTENECH
84 [Toanporpammsl (poueypsl U GyHKIIUN) 1
85 [ToanporpaMMmel (poueaypsl ¥ yHKIMH)
86 [IpakTuyeckas pabora o Teme 1 1
"Pa3zpaboTka noanporpamMm"
Pexypcus. PexkypcuBHble 00bEKTHI
87 (ppakransl). PexypcuBHble npoueaypsl U 1
¢yukun. Mcnonb3oBaHue cTeka ais
OpraHu3aIlH PEKYPCUBHBIX BHI30BOB
88 [IpakTuyeckas pabora o Teme 1 1
"PexypcuBHBIE TOATIPOrPAMMBI"
89 MoaynpHBIN IPUHLUII IOCTPOCHUS 1
porpamMm
90 YuceHHple METObI 1
01 [IpakTuyeckas pabora o Teme 1 1

«HucneHHoe penieHue ypaBHEHUN»




92

Hcnonp3oBanue TUCKpPETU3ALUU B
BBIUMCIIUTENIbHBIX 331a4ax

93

94

95

[IpakTuyeckas pabora o Teme
«[IpubnmxEHHOE BHIYMCIICHUE ITHH
KPHUBBIX U TUIOMIAACH GUTYp»

[IpakTrueckas padota mo Teme «llonck
MakcuMyMma (MUHUMYyMa) QYHKITUN

O06paboTka CUMBOJIbHBIX JIaHHBIX.
ANTOpPUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOACYET KOJUYECCTBA MOSBICHHIMA
CHUMBOJIA B CTPOKE

96

ANropuT™MBI 00paObOTKH CUMBOJIBHBIX
CTPOK: pa30MeHHe CTPOKH Ha CJI0Ba O
poOeIbHBIM CHMBOJIAM

97

AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HalJICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

98

[IpakTuueckas pabora no teme "O6paboTka
CTPOK C UCMOJIb30BaHUEM (PYHKIIMIA
CTaHJAPTHOU OMOJIMOTEKH SI3bIKA
nporpamMmmupoBaHus"

99

100

FCHCpaLII/ISI CJIOB B 3aJaHHOM aﬂ(l)aBI/ITe

MaccuBsl 1 TOCIIEN0BATEILHOCTH YUCET.
[IpakTuyeckas pabora Mo Teme
"3anoiiHene Mmaccuna"

0.5

101

O06001mEHHBIE XapaKTEPUCTUKN MACCHUBA




JInHelHbIN ITOUCK 3aJaHHOTO 3HAUEHUS B
MaccuBe. [IpakTudeckas padbora 1mo Teme

102 | .. 1 0.5
JIuHelHbIH OUCK 33JaHHOTO 3HAYEHUS B

Maccuse"
[Ipaktuyeckas padora o Teme "[lonck

103 MHUHUMAJIBHOTO (MaKCUMaJIBHOTO) 1 1
3JIEMEHTa B YMCIIOBOM MaccuBe"
CopTupoBKa 0 JHOMEPHOTO MaCCHBA.

104 [IpocThie METOIBI COPTHUPOBKH. 1 05
[IpakTuueckas padora o Teme "IIpocTeie '
METO/Ibl COPTUPOBKHU MaccuBa"
CoprupoBka cnusiHueM. beictpas

105 COPTHUPOBKA MAaCCHUBA (AJITOPUTM 1 05
QuickSort). ITpaktuueckas padboTa 1Mo Teme '
"beicTpas copTupoBka Maccupa”
JIBOWYHBIH MOKCK B OTCOPTUPOBAHHOM

106 maccuBe. [IpakTiueckas paboTa 1o teme 1 0.5
" JIBOMYHBIN TTOUCK"

107 JIByMepHbIe MacCHBBI (MaTpPUIIbI) 1

108 ANTOpUTMBI 00paOOTKH MaTpPHIL 1

109 Pemenue 3amau ananmsa JaHHBIX 1

110 CpencTBa TEKCTOBOTO MpoIeccopa 1

111 KomnbrotepHas BEpcTka TekcTa 1
[TpakTrueckas pabota no Teme "Bépcrka

112 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dopmymamu"

113 NHCTpyMEHTHI pelieH3UpOBaAHUS 1




114

[IpakTuyeckas pabora o Teme
"MHOrocTpaHU4HbIC TOKYMEHTHI"

115

Ob6naunsie cepBucsl. KomnektusHas pabota
¢ nokymeHtamu. [IpakTudeckas pabota mo
teme "KosutektuBHas pabora ¢
JOKyMeHTamu'"

0.5

116
117

Ananus ga"ubeiX. boiabiye gaHnnbie

MaiuuHHOe 00y4yeHue

118

119

AHanM3 JaHHBIX C TTOMOIIBIO 3JIEKTPOHHBIX
TaOIUIL

[IpakTrueckas padota nmo Teme "AHanu3
JAHHBIX C TOMOIIBIO AIEKTPOHHBIX TadmuI"

120

121

[Toctpoenue rpadukoB GpyHKIUHA.
[IpakTuueckas pabora no teme "HarnsgHoe
IIPEJICTaBICHUE PE3YIbTATOB
CTaTUCTHUYECKOW 00pabOTKU JaHHBIX B BHJIE
JyarpamMm CpeicTBaMM peaaKTopa
JJIEKTPOHHBIX Ta0IHIT"

Jlunuu tpenna. Ilpaktuueckas padota no
teme "[logOop MuHUM TpeHaa,
IIPOrHO3UpOBaHUE"

0.5

0.5

122

[Tog6op mapamerpa. [IpakTrueckas pabota
1o Teme "UHCIIEHHOE pellIeHne YpaBHEHU I
¢ moMouIbo noadopa napamerpa”

0.5

123

OHTI/IMI/IS&HI/ISI KaK IMOMCK HaWJIy4IIero
PEIICHHMA B 3aIaHHBIX YCIIOBUAX.
[IpakTrueckas padota mo Teme "Permenue

0.5




3a[a4 ONTUMH3AIHHU C TIOMOIIIBIO
3JICKTPOHHBIX TabIUII"
124 [Ipomexyrounas arrecranus. Tect 3a Kype 1
10 xnacca.
125 Ypok B pamkax npopopueHTaIHOHHOTO 1
MUHUMYyMa
126 [ToBTOpEHUE 1
127 [ToBTOpEHME 1
128 [ToBTOpEHUE 1
129 [ToBTOpEHME 1
130 [ToBTOpEHME 1
131 [ToBTOpeHune 1
132 IToBTOpEeHME 1
133 [ToBTOpeHUE 1
134 IToBTOpEeHME 1
135 [ToBTOpeHUE 1
136 IToBTOpEeHME 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoTsbI

Bxomnast koHTposibHas paboTa

KonuuectBo undopmarmu

B GO I O R )

AJIFOpI/ITMBI CXXaTus JaHHBIX

Anroputm Xaddmana

[ = I SN SN

[IpakTuyeckas pabora o Teme "CixaTre
JaHHBIX C IOMOUIBIO aJIrTOPUTMa
Xadpdpmana"

Anroputm LZW

Anr OPUTMBI C)KATHUA JaHHBIX C IIOTCPAMHU.

[TpakTuyeckas pabdora no Teme "CixaTue

TaHHBIX ¢ ToTepsMu (anroputmsl JPEG,
MP3)"

CxopocTh nepeiaun JaHHBIX

0.5

10

HOMCXO}’CTOFI‘-IHBBIC KOJbI

[IpakTuyeckas pabora Mo Teme
"IlomexoycToitunBbie KOIbI"

11

Cuctembl. KOMIIOHEHTBI CHCTEMBI B UX
B3aumozeiicTeue. CUCTeMHBbIHN 3P PeKT.
VYmpasienue Kak HHQOPMALMOHHBIN
nporuecc. OOpaTHas CBS3b

12

Mogenu u MoaeIupoBaHue

13

I'padmsr




14 Pemenue 3aau ¢ momorsto rpados
15 HepeBbs
16 OCHOBBI TEOPHH UTP
[IpakTuueckas padora o Teme "[lonck
17 BBIUTPBIIIHONW CTPATETUH B UT'PE C MOJIHON
uHpopmanueir”

18 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTa
19 [IpakTudeckas padora no teme "Cpencraa
MCKYCCTBEHHOI'O MHTEJIJIeKTa"

dopmanuzaiys MOHATHS alTOPUTMA.

20 MamuHa TelOpHHra Kak yHUBepCcalbHas
Mozenb Beruucaenuii. Tezuc Uépua—
TrropuHra
[TpakTryeckas pabora o Teme

21 "CocTtaBlieHHE MPOCTON MPOTPaMMBI JIJIst
MamuHbl Trropunra'

22 Mamuna I[locta

23 HopwmansHsbie anropugmer Mapkosa
ANTOPUTMHUYECKH HEpa3peIInMble 3a1a4H.

24 3agaua octaHoBa. HeBO3MOXKHOCTE
ABTOMATHUYECKON OTIaJ KU IPOTrpaMM

25 CI10XHOCTb BBIYUCIEHUI
[Torck pOCTHIX YKCEN B 3aJaHHOM

26 JMaTia30He ¢ TTOMOIIBIO AITOPUTMA
«pemeto IpatocheHa

97 [IpakTuueckas padora no Teme "[lonck

IIPOCTBIX YKCEN B 3aIaHHOM JlMana3zoHe"




28

MHoropa3psHble LeNble Yncia, 3a1a4u
JUINHHOU apu(METUKH

29

30

31

32

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIEHUN C
MHOTIOpa3psHbIMU YK CIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
O0TOOpa)keHMS ). X3II-TaOJIUIIBI.
[TocTpoenwne andaBUTHO-YACTOTHOTO
CJIOBapsl IS 33/IaHHOTO TEKCTa

[TpakTueckas paborta 1mo Teme
"ITocTpoeHue andhaBUTHO-YACTOTHOTO
cJoBaps JyIs 3aIaHHOTO TekcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brigenenue nocienoBaTeIbHOCTEH 110
urabiaony. PerynspHbie BbIpaxeHUs.
YacToTHBIN aHaIN3

33

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM s3bIKe"

34

35

36

Crexu. AHaiIM3 NPaBUILHOCTH CKOOOYHOTO

BBIPpaXKCHUA

Brruucnenue apudmernyeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MMOCT()HUKCHOM
dbopme

[IpakTuyeckas pabora o Teme
"Beruucnenue apupMeTuaeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MMOCT()HUKCHOM

dbopme"




37

Ouepenu. Mcnons3oBanue odepenu ais
BPEMEHHOI'0 XpaHEHHUs JaHHBIX

38

39

40

41

[IpakTuyeckas pabora o Teme
"Ucnonws3oBanue ouepenu”

HepeBbsi. Peanuzanus aepeBa ¢ MOMOIIBIO
CCBUJIOYHBIX CTPYKTYp. [J[BonuHbIE
(bunaphebie) nepesbs. [locTpoenue nepesa
JUTSI 32JTAaHHOTO apu(PMETHIECKOTO
BBIPAXKCHUS

[TpakTueckas paborta 1mo Teme
"Hcnonb3oBaHuE AEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXeHUI"

PexypcuBHbIe anroput™Mbl 00X071a JepeBa.
Vcrionp30BaHue cTEKa M OUEPEIH JUIs
o0xoJa 1epeBa

42

PekypcuBHbIe anroput™Mbl 00X01a JAepeBa.
Vcrionp30BaHue cTEKa M OUEPEIH JUIs
o0xoJa 1epeBa

43

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIBHOT'O OCTOBHOTO JIepeBa
B3BEIIEHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

44

45

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

KonudecTBo pa3nuvHbBIX MyTeld MEXIY
BEPILIMHAMU OPUECHTUPOBAHHOI'O
aIUKIN4ecKoro rpaga




46

Anroput™m JlefKCTphI.

47

48

[TpakTuyeckas pabora no Teme
"BbruncieHue JUIMHbI KpaTyaiIliero myTu
MEXy BEpIIMHAMU Tpada (aIroputm
Hetikctpsr)”

Aunroput™m ®@noitna—Y opiiasia

49

3amauu, pelraeMble ¢ TOMOIIBIO
JTMHAMUYECKOTO IPOrPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (YHKIIUN

50

[IpakTuyeckas pabora 1o Teme
"BbruncieHne peKypCcuBHbIX (PYHKINN C
OMOUIbIO JUHAMUYECKOTO
porpaMMupoBaHus"

51

52

53

3amauu, pemaeMpie ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPAMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

IIpaxkTrueckas padora mo teMe "Ilomcuér
p p

KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOIro IporpaMMupoBaHus”

33.2[21‘11/1, peuacMbIC C ITOMOIIBIO
JAUHAMHUYCCKOI'0 IpOorpaMMHUpPOBAHUS:
3aga4d OIITHUMHU3allUH

54

ITonsiTE 0 mapagurmax
nporpaMmupoBanusi. O630p SI3bIKOB
[IpOrpaMMUpPOBaHUS

55

[Tonsite 06 0OBEKTHO-OPHUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUN




OO0BekTHI U Kinacchl. CBOMCTBA U METObI

56
00BEKTOB
o7 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTHueckas paborta 1o Teme
58 "Hcnonp30BaHrEe TOTOBBIX KJIACCOB B 1
nporpamme"
59 Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TIOAX0a
[TpakTudeckas padora "Pa3paborka
60 IPOCTO MPOTPaMMBbI C UCIIOIB30BAaHUEM 1
KJ1accoB"
Nukancymnsuus. [Ipaktuueckas padora mo
61 teme "Pa3paboTka Kiacca, UCIOb3YIOIEro 0.5
WHKATCYSAIUI0"
62 Hacnenosanue. [Tonmumopduzm
63 [IpakTuyeckas pabora o Teme 1
"Pa3paboTka uepapxuu kjiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
64 [TpoexTrpoBanue uHTEpPeiica
TIOJTb30BATEIS
65 [IpoexTupoBanue uHTepdeiica
MOJIb30BaTENs
66 HMcrionp30BaHue TOTOBBIX YIIPABIISIEMBIX
AJIEMEHTOB JIJIS TIOCTPOCHUS MHTEpdetica
[IpakTuyeckas pabora o Teme
67 "Pa3zpaboTka mporpamMmsl ¢ rpaduuecKum 1

uHrepgeiicom”




H3yueHnne BTOpPOro si3bika

08 IPOrpaMMUPOBAHUS
69 H3yueHnne BTOpPOro si3bika
IPOTPaMMHUPOBAHUS
70 Oranbl KOMIIBIOTEPHO-MAaTEMATHYECKOTO
MO/JICJINPOBAHUS
JluckpeTu3anys mpu MaTeMaTHIECKOM
71 MOJICJIMPOBAHUH HEIPEPHIBHBIX ITPOLIECCOB.
MopenupoBaHue JBUKEHUS
79 [IpakTuyeckas pabora 1o Teme 1
"MopenupoBaHue ABUKEHUA"
MopenupoBaHue OMOJIOrHYECKUX CHCTEM.
73 [TpakTryeckas paborta o Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"
MaremaTHuecKkue MOJIEIN B SKOHOMHUKE.
74 BorancnurenbHble SKCIEPUMEHTHI €
MOJIEIIIMU
BepositHocTHBIE MOaenu. [IpakTnyeckas
75 pabora o Teme "MmutanmonHoe 0.5
MOJITUPOBAHKE C TIOMOIIBIO METO/IA
Mounre-Kapno"
76 KommbroTepHOe MO/ICTHPOBAHNE CUCTEM
yIIpaBIICHUS
77 O6paboTka pe3yabTaToOB SKCIIEPUMEHTA
78 Tabnuunble (pensuroHHbIE) 0a3bl TaHHBIX
79 [Towuck, copTupoBka u GUIBTPALUL

JaHHBIX. 3aIpOChl HA BBIOOPKY TaHHBIX.




3anpockl ¢ mapamerpamMu. Beraucisemsbie
I10JIS B 3aIIpocax

[IpakTuyeckas padora o Teme "Pabora ¢

80 . .
TrOTOBOM 0a30¥ JaHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THITBI

81 cBs3el Mex Ay TabnuiiamMu. BaenHui
kitou. LlemoctHOCTh 0a3bl TaHHBIX
[TpakTrueckas paboTa 1o Teme

82 "Pa3paboTka MHOrOTaOINYHOM Oa3bI
Ha”HHBIX"

83 3anpockl K MHOTOTA0JIMYHBIM O6a3amM
TAHHBIX

84 [TpakTuyeckas pabdora o reme "3arnpocs K
MHOTOTa0IMYHON 0a3e JaHHBIX"

85 31k ynpaBnenus gaaasiMu SQL
[IpakTuyeckas pabora o Teme

86 "Y1paBiieHue TaHHBIMH C TIOMOIIBIO S3bIKA
SQL”

87 Hepensunonnsie 6a3bl JaHHBIX.
DKCMEPTHBIE CUCTEMBI

88 WHTepHeT-npuioxeHus
ITonsiTHE O CEpBEPHON U KIMEHTCKON

89 qJacTax caiita. TeXHOIOTHS «KIHSHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKH

90 OcHogsl s13p1ka HTML

01 [IpakTuueckas padora mo teme "Co3znanue

TEKCTOBOU BeO-CTpaHUIIBI"

92

OcHoBrl a361ka HTML




93

Ocuossl ga361ka HTML

[IpakTuueckas padora mo teme "Co3nanue
BeO-CTpaHUIIBI, BKIIOYAOIICH

94 . 1
MYJIbTUMEANIHBIE 00BEKTHI (PHUCYHKH,
3BYKOBBIC JIaHHbIE, BUJIEO)"

95 OcHoBbI KacKkagabIX Tabmui ctrieii (CSS)
[IpakTuyeckas pabora 1o Teme

96 "OdopmieHne CTpaHHIIbl C TOMOIIIBIO 1
KacKaJIHbIX Ta0muL cruiieii”

97 Cuenapuu Ha si3bike JavaScript

98 Cuenapuu Ha si3bike JavaScript

99 ®opmbl Ha BEO-CTpaHUIlE

100 [TpakTuyeckas padora no Teme "O6paboTKa 1
JaHHBIX popM"

101 Pa3memenune BeO-caiitoB. Yciyra
XOCTHHTra. 3arpy3ka ¢ailyioB Ha calT
Kanpuposanue. Mcnpasienue

102 HepCI'IeIfTI/IBBI. I'ucrorpamma. Koppexkuus
YPOBHEH, KOPPEKIIUS I[BETA.
OO0eciBeunBaHKE IBETHBIX N300paKCHUI
BBoa n3o6paxeHuil ¢ uCronbp30BaHNEM

103 pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 05
[TpaxkTrueckas pabota no teme "Ob6paboTka
nndpoBbix Gororpaduit”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.

104 [IpakTuueckas pabora no teme "Perymnb 0.5

nudpoBbIx Gororpaduit”




MHorocnoiinble n300paxxeHusi. TeKCToBbIe

105 ciou. Macka ciosi. Kananel. Coxpanenue
BbIJICJIEHHON 00J1acTH

106 [IpakTuyeckas pabora o Teme 1
"MHorocoinble n300paxxeHus"
[ToaroToBKa WILTFOCTpAIMi 171 BeO-

107 caiToB. [IpakTuueckas pabora 1o teme 0.5
" AHMMHpOBaHHBIE H300pakeHus"

108 Bekropnas rpaduka. Bekropuzamms
pacTpOBBIX U300paXKeHUI

109 [IpakTuueckas pabora o Teme "BexTopHas 1
rpaguka"

110 [TpuHIUIBI TOCTPOEHUS U PETAaKTUPOBAHUS
TPEXMEPHBIX MOJIEIEHN

111 [Tpaktuyeckas pabora no teme "Coznanue 1
IIPOCTBIX TPEXMEPHBIX MoeIeH"

112 Cerounbie Moaenu. Marepuasl

113 [TpakTuyeckas padora no teme "CeTouHble 1
Mozenn"

114 MonenupoBaHue UICTOYHUKOB OCBEIICHHUS.
Kamepsr

115 [TpakTrueckas paboTa 1o Teme 1
"Pennepunr"

116 AnuTtuBHbIE TeXHOJOTUHU (3D-nipuHTEpHI)

117 [TonsiTHE O BUPTYaIBHOM PEATBHOCTH U
JIONTOJTHEHHOW PEaJIbHOCTH

118 [IpomexyTtounas arrectanus. TecT 3a Kypc

11 xnacca.




119 VYpok B pamkax npoopueHTanOHHOTO 1
MUHHMYMa
120 [ToBTOpenue 1
121 [ToBTOpEHME 1
122 [ToBTOpenue 1
123 [ToBTOpEHME 1
124 [ToBTOpEHUE 1
125 [ToBTOpEHME 1
126 [ToBTOpEeHMe 1
127 [ToBTOpEHME 1
128 [ToBTOpEeHMe 1
129 [ToBTOpEHME 1
130 [ToBTOpeHUE 1
131 IToBTOpEeHME 1
132 IToBTOpEeHME 1
133 [ToBTOpeHUE 1
134 IToBTOpEeHME 1
135 [ToBTOpeHUE 1
136 [ToBTOpeHue 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Undpopmaruka (B 2 yactsx), 10 knace/ [Tonskos K.1O., Epemun E.A.,
O6miecTBo ¢ orpaHndeHHoM 0TBeTCTBeHHOCThI0O « BMMTHOM. JlaGoparopus

3HaHUWY»; AKIMOHEepHOe o01iecTBo «M3natenbcTBO «IIpocBemnienne»

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

https://edsoo.ru/ - Equnoe comepikanue oOpa3oBaHus

https://fgosreestr.ru/ - PeecTp mpuMepHBIX OCHOBHBIX 00111€00Pa30BaTEIbHBIX
porpamMm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - m3garensctBo "IIpocBernienne", OECIIATHBIN TOCTYIT
K DJIEKTPOHHBIM BEPCUAM YIeOHO-METOIUUECKUX KOMILUIEKCOB, BXOIAIINX B

denepanbHbIN IEPEUCHD

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
POII https://resh.edu.ru/

PemryEI'D https://ege.sdamgia.ru/
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