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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO
oOmero o6Opa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBAaHMU K pe3yibTaTaMm
OCBOCHHMS OCHOBHOM  00pa3oBaTelIbHOM  MIpOrpamMMmbl  CpeAHEro  oOIIero
obpazoBanusi, npenacrarieHHbix B @I'OC COO, a taxxe denepanbHOl padbouei
IPOrpaMMbl BOCITUTAHUS.

[IporpaMmma mo wuHpopMaTHKe MAET MPEACTABICHHWE O IeNsX, OO0IIen
cTpateruu OOy4YeHUs, BOCHUTAHMS M PAa3BUTUS OOYyYarOIIMXCS CpEACTBAMU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOlnEHHOM YypOBHE, YCTaHABIMBAET
o0s13aTeIbHOE peIMETHOE coJiepaHue, npeaycMaTpUBaeT ero
CTPYKTYypUpOBaHHE IO pa3zesiaM M TeMaM Kypca, OIpeaessieT pacipeaesieHue ero
o kjaccaM (TojgaM uU3ydeHus), Ja€T MPUMEPHOE pacipeesieHne YIeOHbIX 9acoB
N0 TEMaTUYECKUM pasfeiaM Kypca U peKoMeHAyeMyl (IpUMEpPHYIO)
MOCJIEIOBATEIbHOCTh ~ MX  HM3Y4YeHUSI C  Y4€TOM  MEXNPEIMETHbIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCS.

[TporpamMma o nHPOpPMATHKE OMPEEseT KOTMUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEPUCTUKU Y4EOHOTo Marepuaia JJIsl Kaxaoro rojaa u3y4eHusi, B TOM 4YHUCIIe
JUISL COZIEPKATENbHOIO HANOJHEHUs Pa3HOro BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
roCy/IapCTBEHHOW UTOroBo# arrectanuu). [Iporpamma no unbopMaTuke sBIsIETCS
OCHOBOHM J/Ji1 COCTaBJCHHMS AaBTOPCKUX Y4YEOHBIX MPOrpaMM M YYEOHHKOB,
MOYPOUYHOTO MJIAHUPOBAHMS KypCa YUUTEIIEM.

NudopmaTuka B cpeHeM o011ieM 00pa3oBaHUU OTpaKaeT:

CYIIHOCTh HMH(MOPMATHKM KAaK HAy4YHOM JUCHMIUIUHBI, H3ydaromieu
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATHU3AlMKA UHPOPMAITMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  0O0JacTM  NPUMEHEHUS  HUHPOPMATUKH, TPEXKIE  BCETO
uH(OPMAIMOHHBIE TEXHOJIOTUH, YIPABICHUE U COLUATBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATHUKH W HMHPOPMAIIMOHHOM
JESITENBHOCTH.

Kypc undopmaTtku uisi ypoBHSI CpelHEro oOuiero oOpa3oBaHMs SIBISETCS
3aBEPILAIONIMM 3TallOM HENPEPHIBHOW TMOJATOTOBKM OOYyYalolIUXCs B 00JacTu
uHPOPMATUKU U HUH(DOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, OMUpaercs
Ha cojiep)KaHue Kypca MH()OPMATUKHA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TOCTOSHHOTO  TNPUMEHEHUS  WMH(OPMALHMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUM, AA€T TEOPETHUECKOE OCMBICIEHUE, MHTEPIPETalui0 U 0000IIeHne
3TOTO OIbITA.



Pesynbrartel  yrayOn€HHOTO ypOBHS HM3Y4YEHHUSI Y4YEOHOro mpeamMera
«npopmatrkay OpPHEHTHPOBAHbI Ha IMOJYYEHUE KOMIETEHTHOCTEH ISt
nociuenyroneil npodeccuoHaIbHON  JIeATeIbHOCTH KaK B paMKax JaHHOU
peaIMeTHOM 00JIaCTH, TaK U B CMEXKHBIX ¢ Heil oOnacTsax. OHU BKITIOYAIOT B ce0s:

OBJIQJICHHE KJIIOUYEBBIMU TMOHATHSMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCA JlaHHAs MpeaMeTHas 00JacThb, PaclO3HABaHUE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, ClIOCOOHOCTh IEMOHCTPUPOBATH PA3TUUYHBIE MMOAXObI
K M3YYCHHUIO SIBJICHUN, XapaKTEPHBIX I U3ydaeMOn IpeaMeTHONH 00IacTH;

YMEHUE peulaTb THUIOBbIE NPAKTUYECKHE M TEOPETUUYECKHUE 3aJauH,
XapakTEpHbIE JJII HUCIIOJB30BAHUS METONOB MW HMHCTPYMEHTapusi JaHHOU
peaMeTHON 00J1acTH;

HaJu4yue TPEJCTaBICHUM O JaHHOW MPEeIMETHOW O00JIACTH KakK I€JIO0CTHOM
T€OpuU (COBOKYIMHOCTH TEOpPHUi), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JacTAMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHSI M3y4eHHUS MH(POPMATUKU OOECreyruBaeTcs
LeJIeHANPaBJICeHHAs] TIOJIF0OTOBKA 00yYarouuxcsi K MPOJAODKEHUI0 00pa3oBaHUsS B
opraHuzanusx  npodeccuoHadbHOr0o  00pa3oBaHMsI 1O  CHEIHUATbHOCTSM,
HEMOCPEAICTBEHHO CBSI3aHHBIM C LU(DPOBBIMU TEXHOJOTHSIMH, TaKHUM Kak
nporpaMMHasi MH)XEHEpHus, HHPOpMAIMOHHAas 0e30MacHOCTh, WH(OPMAIIMOHHBIE
CUCTEMbl M TEXHOJOTUHU, MOOWIbHBIE CHUCTEMbl U CETH, OOJIbIIKE JIaHHbIE W
MalIMHHOE O00y4YeHUe, MPOMBIILIEHHBI WHTEPHET BelIe, HCKYCCTBEHHBIN
UHTEIJICKT, TEXHOJOTUU OeCHpOBOAHON CBS3H, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTUH, CHCTEMbI PACIPEACIEHHOIO pEecTpa, TEXHOJIOTMU BHUPTYaIbHOU
WJIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1eib U3y4yeHus yuyeOHoro mnpenmera «MHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE cpeaHero oOmiero oOpa3oBaHus —  OOecleueHue
JaIbHEUIIeT0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH OO0yYaromerocsi, ero
TOTOBHOCTH K JKM3HU B YCJIOBUSAX Pa3BHBAIOMIETOCS WH(OPMALMOHHOTO OOIIECTBA
Y BO3pACTalOIICil KOHKYPEHLUMHU Ha PBbIHKE Tpyna. B CBA3M ¢ 3TUM HU3y4yeHHe
uHopmatuku B 10—11 kitaccax 10mKHO 00ECIICUNTD:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOI'O HAa TMOHHMMAHHUU POJHU
nHpopMaTukd, WHOOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIECTRE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHUECKOTO U aJITOPUTMUUYECKOTO MBIIILIICHUS;

c(hOpMUPOBAHHOCTh YMEHHH pasznuyaTh (aKkThl U OLICHKH, CpPAaBHUBATh
OIICHOYHBIE BBIBOJIbI, BHUJIETh HX CBSI3b C KPUTEPHUSIMU OLICHUBAHHUS U CBSI3b
KPUTEPUEB C ONPENEIEHHON CUCTEMON LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
000011aTh HH(POPMAIIHIO;



c(OPMUPOBAHHOCTh ~ INPEACTABICHUM O  BIMSHUM  MH(POPMALMOHHBIX
TEXHOJOIMM Ha JKM3Hb 4YeJOBEKa B OOIIECTBE, I[OHUMAHUE COLMAIBHOTO,
DKOHOMHUYECKOTO, MOJUTUYECKOIO, KYJIbTYPHOTO, IOPUAMYECKOTO, MPHUPOIHOIO,
HPrOHOMHUYECKOTO,  MEAWLUMHCKOTO U  (PU3HOJOTHUYECKOTO  KOHTEKCTOB
UHGOPMAIIMOHHBIX TEXHOJIOTHI;

INPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(POPMALIMOHHBIX TEXHOJIOTHUH,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJICH, BOBJICUYEHHBIX B CO3IAHUE U HUCIIOIb30BAHUE
UH(GOPMAITMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMALHH;

CO3/IaHH€ YCJIOBUU JUIsl Pa3BUTHUS HABBIKOB y4eOHOMW, MPOEKTHOW, HAYYHO-
UCCIIEIOBATENILCKOM U TBOPYECKOM JESTENbHOCTH, MOTHUBALIUM OOYyYaroUIUXcs K
CaMOPA3BUTHIO.

B copepxanun ydyeOHOro npeamera «MHpopmaTHKa» BBIAEIAIOTCS YETHIPE
TEMATUYECKHUX pPa3lena.

Paznen «llu¢poBasi rpaMOTHOCTB» IIOCBAIIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB U JPYIMX DJEMEHTOB LM(PPOBOIO OKPYXKEHUS, BKIIOUYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEACTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu MHTEpHET M HCNONB30BAHUID HHTEPHET-CEPBUCOB, HH(DOPMALIMOHHON
0€30IacCHOCTH.

Paznen «Teopermueckne o0cHOBbI HHGOPMATHMKH» BKIIOYaeT B cebd
HNOHATUMHBIN anmapaT HMH(MOPMATUKH, BOIPOCHI KOJAWPOBAHUS HH(pOpMaLMH,
U3MepeHUs] MHPOPMALMOHHOTO 00BbEMa [aHHBIX, OCHOBBI aureOpbl JIOTUKH H
KOMIIBIOTEPHOT'O MOJEIIMPOBAHHS.

Pazgen «AaropurMbl M NPOrpaMMHPOBAHHE» HAMNPABICH HA pPAa3BUTHE
AJITOPUTMHYECKOTO MBIIIICHHS, pa3pab0TKy aJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(opMUpPOBaHKE HABBIKOB peAI3allMM NPOrpaMM Ha sA3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MAHpopmManuoHHBIE  TEXHOJOTHMW»  IIOCBSAIIEH  BOIpOCaMm
NPUMEHEHHS HHQOPMAIMOHHBIX TEXHOJOTUH, PEalM30BaHHBIX B MPHUKIAJHBIX
IIPOrPaMMHBIX IPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIC B 3aJa4ax aHaIu3a
JaHHBIX, UCIOJb30BAHUIO 0a3 JaHHBIX M JJIEKTPOHHBIX TaOJMIl JJIs pELIeHUs
IIPUKJIAAHBIX 3a1a4.

B nmpuBenénnom nanee conepxkaHum yueOHoro npeamera «HpopmaTukay
KYPCUBOM  BBIIEJIEHBI JIONMOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOAAT B
00s13aTeNpHyI0 IpOrpaMMy OOyUY€HUs, HO MOTYT ObITh IPEJIOKEHBI ISl U3YUYEHUS
OTJIeIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMMCS.

YrnyOnéHHbld  ypoBEHb U3Yy4Y€HHS HMHPOPMATHKH PEKOMEHIYETCS IS
TEXHOJOTHYECKOTO  MpOuMiIs, OpPUEHTHPOBAHHOIO HA  HHXCHEPHYI0 U
UHPOPMAIIMOHHYIO Cc(hepbl ACSITENbHOCTU. YTIYONEHHBI YPOBEHb HW3YUYECHHUS
UH(POPMATUKN OOECIEUYNBAET: MOArOTOBKY OOY4YarOIUXCsl, OPUEHTUPOBAHHBIX Ha



CIEIUATLHOCTH B 00JIACTH HMH(POPMAIIMOHHBIX TEXHOJOTHH W WHKCHEPHBIC
CHEIUATBLHOCTH, Yy4YacTHE B TPOEKTHOW M HCCISAOBATCIILCKOW CATEIBHOCTH,
CBSI3aHHOM C COBPEMCHHBIMH HAIpPaBICHUSAMU OTpaciv HH()OpMaIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMITHAJAX U Clade
EnuHoro rocyiapcTBEHHOTO dK3aMeHa 1o HHPOopMaTHKe.

[TocenoBaTeIbHOCTh M3YYEHHUS TEM B TIpelejaX OJHOTO Troja OOydeHHs
MOXXET OBITh M3MEHEHa 10 YCMOTPCHHUIO YYHUTENSI TPH IOATOTOBKE pabodei
IPOTPaMMBI U TIOYPOYHOTO TIAHUPOBAHUSI.

OO1ee yuCIo 4YacoB, peKOMEHAOBAHHBIX JIJIS U3y4eHHs] HHGOpMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 4aca B Hezenmo), B 11 kimacce — 136 yacoB (4 daca
B HEJIEIIIO).



COJEPKXAHUE OBYYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpeOoBanusi TEXHMKHM OE30MACHOCTH W THTHEHBI TIpu  paboTe ¢
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTaMU TU(PPOBOTO OKPYKEHHUS.

[IpuHLMOBl pabOTHI KOMOBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXHUTEKTYypa
¢bon HeliMana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTrPaMMbl  IPOLECCOPOM.
OnepaTvBHasi, MOCTOSIHHAsT W JOJTOBpeMeHHas namsATb. OOMEH [aHHBIMU C
noMouIpto muH. KoHTposepsl BHEMHUX YCTPOUCTB. [IpsiMoit 1ocTyn K MamsTH.

OCHOBHbIE ~ TEHAEHUMHU  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHI.
[TapannenbHbie BBIYMCIICHUS. MHoromnpoueccopHbie CUCTEMBI.
Cynepkomnbiotrepbl. PacnipenenéHubie BbIYMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonbmIMX JaHHBIX. MOOWIbHBIE HHU(PPOBBIE YCTpOWCTBA ©U UX pPOJb B
KOMMYHHKAIUSX. Bcerpoennsie KOMITBIEOTEPHI. MHUKPOKOHTPOJUIEPHL.
PoGotusupoBanHbie TPOU3BOACTRA.

[IporpammHoe obecrieueHre KOMITbIOTEPOB U KOMIIBIOTEPHBIX cUcTeM. Bubl
porpaMMHOro oOecreyeHuss U uxX HazHaueHwe. OCOOEHHOCTH MPOTPAMMHOIO
obecrieueHnss MOOWJIBHBIX — yCTpoucTB. llapamnenpHoe mporpaMMHpOBaHUE.
Cucremnoe mporpamMMmHoe obOecmnedenre. OTepanroHHBIE CHUCTEMBI. Y TUJIHTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTammsiuuss W JAEUMHCTAULALUSA  OPOTPAMMHOIO
obecrieueHus.

daiinoBeie cUCTEMbI. [IpUHIUIIBI pa3MelIeHuss U UMEHOBaHHS (HailioB B
nosroBpeMeHHou nmaMsity. [1labmonsr qy1s onucanust rpym (aityios.

[Iporpammuoe obecnieuenwue. JluneH3npoBaHue MPOrpaMMHOTO OOECTICUCHUS
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOrPAMMHOE
obecnieuenrne. KoMmMepueckoe 1 HEKOMMEPUYECKOE MCIOIb30BaHUE MPOTPAMMHOIO
obOecrieueHruss U HUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHAaBIMBaeMas
3aKoHoAaTeNnbCTBOM Poccuiickon denepanny 3a HENMPABOMEPHOE MCIIOIB30BAHUE
IPOrpaMMHOTO o0ecredeHus u IMUGPOBBIX PECYPCOB.

[IpyHUMIBI TIOCTPOEHUS U ANMAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBbie npotokosbl. Cete MHTEpHET. Anpecanus B cetn MHtepHeT. [IpoToKOmBI
creka TCP/IP. Cucrema mToMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetn ¢ momolplo Macok mnojacereil. CereBoe
agMuHUCTprUpoBanue. [lolyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBA3U C y3ia0M ceTtd. OmnpeneneHue mapuipyTa JIBUKEHUS
MaKETOB.

Bunet  gestensHoctu B cetu  Mutepner. CepBuchl  MHTepHera.
['eonndopmMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCH PEATBHOTO BPEMEHU



(HanpuMep, JIOKalus MOOUJIBHBIX TenedOHOB, OIpEACNIEHUE 3arpy>KeHHOCTH
aBTOMArucTpaseil), MHTEpPHET-TOPTOBIIsL, OpOHUPOBaHUE OUIIETOB U TOCTUHULI.

['ocynapcTBEHHBIE AJEKTPOHHBIE CEPBHUCHI U yciyrd. CoUHalIbHBIE CETH —
OpraHM3aiys KOJIJIEKTUBHOTO B3aMMOACHCTBHS M oOMeHa naHHbIMH. CeTeBoi
ATUKET: TNpaBWja MOBeAEHUs B KubOeprmpocTpanctse. [Ipobnema moammHHOCTH
nostyueHHou nHopmanuu. OTKpbITbIe 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M YKOHOMUYECKHE YIpO3bl, CBA3AaHHBIE C HCIOJb30BAHHUEM
UHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrHi. OOmme mpobyieMbl 3aluThl
uadpopmaruu  u  wHbOpMarmoHHOW  Oe3omacHoctH. CpeacTBa  3aIUTHI
uHGOpMaIlMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATH3UPOBAHHBIX
uHpopMalMOHHBIX cucTemax. IIpaBoBoe obOecrneueHne WHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpamenue HECaHKIIMOHHUPOBAHHOT O JocTyna K JIMYHOHR
KOH(QUACHIIMATBFHOW MH(POPMAIIUH, XpaHALIECs HAa MEPCOHATLHOM KOMIBIOTEpE,
MOOMJIBHBIX YCTpOMCTBaX. BpemoHocHOe mporpamMMHOe 00ecnedueHre U CIoCOObI
O00psOBl C HUM. AHTHBUPYCHbIE MporpamMMmbl. OpraHuzanus JHYHOTO apXHBa
uHpopmaiuu. PezepBHoe konuposanue. [laponbHas 3anmra apxusa.

Mudpoanne ngaHHbIX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPHI.
Mudper npoctoit 3amensl. ludp Llesapsa. Iudpp Buxenepa. Anroputm
mudpoBanus RSA.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus, nanusie u 3HaHus. MHPOpMAIIMOHHBIE TPOIECCH B MPUPOJIE,
TEXHHUKE U OOILECTBE.

HenpepbiBHbIE W JHUCKpETHbIE BEIMYHMHBI M CHrHajbl. HeoOxomumocTb
JUCKpeTU3aluy MH(popManuu, NpeJHa3HAauYEeHHOM JUIsl XpaHEHWs, Nepeiaud U
00pa0boTKH B IIU(PPOBHIX CUCTEMAX.

JIBouuHOEe KOAMpOBaHHE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIICHHI, 3aMHCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJOB.
VYcenoue @ano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOUIBIO
nepeBa. EnvHUIIBI U3MEpEeHHs] KonruecTBa UHpopMauu. AaBUTHBIA MOIX0J K
OIICHKE KOJIM4YecTBa MHPOPMALIIH.

Cucrtembl cuucienusi. Pa3BépHyTas 3amuch IeNbIX W APOOHBIX YHUCEN B
NO3ULMOHHON cucteMe cuucieHus. CBoicTBa MMO3MLMOHHOM 3allMCH  YHCIA!
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTH YMCIA Ha OCHOBAHUE CUCTEMbI
CUHMCJIEHUA. AJITOPUTM MEPEBO/IA LIEJOr0 YUCIa U3 P-UUHOM CUCTEMBI CUHUCIICHHUS B
JECATHUYHYI0. AJTOpPUTM MepeBoAa KOHEUHOM P-muHOll npobu B HECATUYHYIO.
ANTOpUTM MEepeBoAa LEJIOr0 Yuciaa M3 JECATUYHOM CHUCTEMBbl cuucieHus B P-
nuHyto. IlepeBon KoHeuHOW necaTUYHOM Jpobu B P-uunyro. JIBomuHnas,
BOCBMEPHUYHAS U LIECTHAALATEPUYHAS CUCTEMBI CUHCIICHHUS], CBSI3b MEXKIY HUMH.



Apudmernueckue ornepaldd B TMO3UIMOHHBIX CHUCTEMax CYHCIEHUS. TpoudHas
YPAaBHOBEILIEHHAS! CUCTEMA CUUCIIEHUS. [IBONYHO-IECATUYHAS CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. KommpoBka ASCII. OpHoOGalTHBIE KOIUPOBKH.
Cranmapt UNICODE. Kommpoka UTF-8. Ompenenenue HHPOPMAIIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIICHHIA.

KomupoBanne  u3zoOpaxkenuil. Ouenka  uHGOPMAIMOHHOTO  00BEMA
rpaduuecKuX TaHHBIX MPU 33JIaHHBIX pa3pelIeHUuH U TyOrHe KOJIMPOBaHUS 1[BETA.
[[BetoBbie Monenu. BekTopHoe komupoBanue. Dopmarel rpadudeckux (aitios.
Tpéxmepnas rpaduka. @paxranpHas rpaduka.

Komuposanwue 3Byka. Onerka nHGOPMAIMOHHOTO 00BhEMa 3BYKOBBIX JaHHBIX
IIPU 33IaHHBIX YAaCTOTE AUCKPETHU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTelbHbIE (HOPMBI
(mpeauxaTsl). KBaHTOPHI Cyl1ecCTBOBAHUS M BCEOOIIIHOCTH.

Jlormueckue omnepauuu. TabGnuibl UCTUHHOCTHU. JlOrHMuecKue BBIPAKEHUS.
Jlornueckne To)kaecTBa. Jloka3aTeabCTBO JIOTMYECKUX TOXKIECTB C IMOMOLIBIO
Ta0IMIL UICTUHHOCTU. JIornueckue onepaiuy U onepauu HaJli MHOKECTBAMHU.

3aKoHbl aIreOpbl JOTMKU. OJKBUBAJEHTHBIE MPEOOpPA30BaHUSI JIOTHUYECKHUX
BbIpakeHUH. Jlornueckue ypaBHEHHs U CUCTEMBI YPABHEHHM.

Jlornyeckue GyHKIMUA. 3aBUCHMOCTHh KOJMYECTBA BO3MOXHBIX JIOTHYECKHX
GyHKUMNA OT KOJIMYECTBA apryMeHTOoB. [1oHbIe CUCTEMBI JIOTHUECKUX (DYHKIIHIA.

Kanonnueckne  gopmbl  sormueckux  BblpakeHuil.  CoBeplleHHbIE
TU3BIOHKTUBHBIC W KOHBIOHKTUBHBIC HOPMAJbHBIE (DOPMBI, aANTOPUTMBI HX
MOCTPOEHUS 10 TaOIUIe UCTUHHOCTH.

Jlornueckue »3yeMEHTHI B cocTaBe Komibiorepa. Tpurrep. Cymmatop.
MHoropa3zpsasbeiii cymmaTop. IlocTpoeHne cxem Ha JOTHYECKUX DBJIEMEHTaX IIo
3aJaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3aIlKCh JOTHYECKOTO BBIPAXKEHUS IIO
JIOTUYECKOMN CXEME.

[IpencraBiieHre LENbIX YKHCEN B MHaMATH KoMibloTepa. OTpaHUYE€HHOCTb
Jara3oHa 4YuCea NpPU OrPaHWYEHUHM KOJMYeCTBa paspsaAnoB. llepenosiHeHue
paspsiAHON ceTkH. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JOTIOJIHUTENBHBIN KO OTPULIATENBHBIX YUCET.

[ToOuTtoBBle noruueckue omepauuu. Jlorndeckuii, apupmMeTHdecKuii u
nukandecknii  caBurn.  [lludpoBanne ¢ mOMOIIBI0O MOOWUTOBOM  omepanuu
«uckimoyaromiee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B MaMSATH KOMIIBIOTEpA. 3HAYaIlast
4acTh U MOPSAMOK urcia. Jlmama3oH 3HAYCHUH BEIIeCTBEHHBIX uuces. [Ipobmemsr
XpaHEHUs BEIIECTBEHHBIX YHCEJN, CBA3AHHbIE C OrPAHUYEHUEM KOJUYECTBA
pa3psiioB. BblnmonHeHue omnepanuid C BEIIECTBEHHBIMM YHCIAMU, HAKOIUICHHE
OIIHUOOK MPH BBIUYUCICHUSX.



AJITOPUTMBI U TPOrPaMMHUPOBaAHUE

OmnpeneneHne BO3MOXKHBIX pPe3yJIbTATOB pabOThl MPOCTEHUIINX aIrOPUTMOB
YOPABJICHUS MCIOTHUTENSIMU U BBIYMCIUTENBHBIX aldroputmoB. OrpezeneHue
UCXOJHBIX TAHHBIX, IPU KOTOPHIX aJITOPUTM MOXKET AaTh TpeOyeMblid pe3yIbTarT.

Oramnbl penieHus 3aJad Ha KoMIbloTepe. MHCTpyMeHTanbHbIE CpeacTBa:
TPaHCISATOP, OTJIaaAuuK, mnpoduinpoBumK. KoMmunsuus W HUHTEpHperanus
nporpamm. BupTyanbHble MalivHBbI.

WuTerpupoBanHas cpeaa pa3padoTku. Meroasl OTJIaJKH MPOTPaAMM.
Hcnonp3oBaHue TpaccHpoBOUYHBIX Tabmuu. Otiamousnbii BbiBoA. [lomaroBoe
BBINIOJIHEHNE NTporpaMmbl. Touku octaHoBa. [IpocmoTp 3HaYeHM TEPEMEHHBIX.

A3pik  nporpammupoBanust (Python, Java, C++, C#). Tumbl JaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTHUECKHe. BeTBieHus.
Cnoxuble ycinoBus. Iluknel ¢ ycinoBueMm. [Llukiael 1mo  mepeMeHHOM.
B3anMo3aMeHseMOCTh  pa3iIMYHBIX  BHUJAOB  UMKIOB. VHBapuaHT  LHMKIIA.
CocraBneHue IMKIA C HUCIOJIb30BAHUEM 3apaHee ONpeleNIEHHOTO WHBAapUaHTa
UKJIA.

JIoKyMeHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusi IPOrpamMMbl U HHCTPYKIUU JJIS [TOJIb30BATENS.

Aaroput™bl 00pabOTKH HATYpaJIbHBIX YHCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CUHUCJEHUS: pa30MeHue 3amucu Yucia Ha OTACNbHbIE IUQPHI,
HAaXOXXJEHUE CYMMbl U TMPOM3BEICHUA LUPpP, HAXOXKIECHUE MaKCUMAaIbHOU
(MUHUMATBHOMN) TTUDPHI.

HaxoxzieHne Bcex MpOCThIX YMCEeN B 3aJaHHOM auana3oHe. lIIpencraBienue
quclia B BUAE€ HAOOpa MPOCTBIX COMHOXKUTEJEH. ANrOprUTM OBICTPOTO BO3BEACHHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAmuXcs B (aitiax. TeKCToBbIE U JBOUYHBIC (haIbI.
daiinoBsie nepemMeHHble (QailioBeie ykazaTtenu). Urenwe u3 ¢aiina. 3anuch B
daiin.

Pa3buenue 3amaun Ha noazanauu. [loamporpammel (mporeaypsl U QYHKIUN).
Pexypcusi. PexypcuBHble 00BekThl ((ppakTansl). PexkypcuBHBIE mpoLEeaypbl H
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliyd pEKYpPCUBHBIX BHI30BOB.

Hcnonp3oBanue cTaHAApTHOW OMOIMOTEKH S3bIKa MPOTrPAMMHUPOBAHMS.
[Monkmtouenne  OUONMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJIUTENCH.
MoaybHBIN NPUHLIKI TOCTPOEHHUS IPOTPaAMM.

Uucnennole MeroAbl. TouHOE W MNPUONMKEHHOE pEIICHUS 3aJauH.
YucneHHble METObI PEIICHUSI YpaBHEHHI: MEeTO mepedopa, METO MOJOBUHHOTO
nenenus. [IpuOmmkéHHOe BBIYMCIEHUE IJIWH KPUBBIX. BbluncieHue miomazaei
buryp ¢ MOMOIIBIO YHCIEHHBIX METOJOB (METOJ MPSIMOYTOJBHUKOB, METO]



Tpaneuuii). Ilouck makcumyma (MUHUMYMa) GYHKIUMHA OJHOM IEepeMEHHOM
METO/IOM MOJIOBUHHOTO JICJICHHUSI.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  A3bIKA
IpPOrpaMMUPOBaHUA JIJIs1 0OpabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TOSBICHUNH CHMBOJA B CTPOKE,
pa3OueHue CTpPOKM Ha CJoBa MO MNPOOEIbHBIM CHUMBOJAM, MOHCK IMOJCTPOKH
BHYTPU JAHHOW CTPOKHM, 3aMeHa HAWJEHHOM MOJCTPOKHM Ha JPYLYH CTpPOKY.
['enepanusi BcexX CJIOB B HEKOTOPOM ayipaBUTE, YAOBIETBOPSIOIIMX 3aJaHHBIM
orpanudeHusM. [IpeoOpazoBanue yncia B CHMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBbl W TOCJEIOBAaTENbHOCTH 4YHcel. Brluucienue 0O0OOIMIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHBa MJIM YHCIOBOM MOCIEI0BATEILHOCTH (CyMMBI,
POU3BEJICHUS, CPEeHEro apu(MeTH4ecKoro, MUHUMAJIbHOIO U MaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, YAOBIETBOPSIOIIMX 3aJAHHOMY YCJIOBHIO).
JInHEeNHBIN MOKUCK 3aJaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka 0HOMEpPHOro MaccuBa. [IpocTbie METOABl COPTUPOBKU (METOA
ny3bIpbKa, METOJl BbIOOpa, COPTUpOBKA BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anmroput™m QuickSort). J[BoWuHBI TOHWCK B
OTCOPTUPOBAHHOM MacCCHBE.

JIByMepHBIE MacCUBbI (MaTpHilbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aIOJHEHUE JBYMEPHOTO YMCIOBOIO MAacCHBA M0 3aJaHHBIM MPABUIIAM,
MOKUCK AJIEMEHTa B IBYMEPHOM MAacCCHBE, BHIYMCIEHHE MakCuMyma (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAaHOBKA CTPOK U CTOJOIOB
JIByMEpPHOTO MAaCCHBA.

NupopmaniuoHHBIE TEXHOJIOTHH

TekcToBeIil mporieccop. PenmaktupoBanue u (opmarupopanue. I[IpoBepka
opdorpapun u rpammaruku. CpeicTBa IMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctuneil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMeHThl. CHoOcku, ornaBieHue. KomnmekTtuBHas paboTa C JAOKyMEHTaMH.
NHCTpyMeHTBl peleH3UPOBAHUS B TEKCTOBBIX IMpoleccopax. O0ayHble CEPBUCHI.
HenoBass mnepenucka. Pedepar. IlpaBuna uuTHpOBaHUS HUCTOYHUKOB U
obopmieHuss O6ubnuorpaduyeckux ccbulok. OQopMIIeHHE CIHUCKA JIUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEpPHOM BEPCTKOW TekcTa. TeXHWyeckue cpencTBa BBOJA
Tekcta. CrHenualn3upoBaHHbIE CPEACTBA PEAAKTUPOBAHUS MaTeMaTUYECKUX
TEKCTOB.

Ananu3 nanHbiX. OCHOBHBIE 3a/1aud aHajiu3a JAHHBIX: MPOTHO3UPOBAHUE,
KJIaccUpUKanus, KiacTepusanus, aHamu3 OTkiIoHeHu#. [locrienoBaTenbHOCTD
peleHus 3a7a4 aHaiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLEHKA
KauyecTBa JAaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJEINH, MPeoOpa3oBaHUE AAHHBIX,
BU3YyallU3allMsl JAHHBIX, MHTEpIIpeTanus pe3yiabTaToB. [IporpammHubie cpeacTBa u



MHTEPHET-CEPBUCHI JJi1 00paOOTKU U MpEACTABICHUs JaHHbIX. bosblue naHHbIE.
MammnaHoe o0ydeHue. MiHTemnekTyaabHbIi aHaln3 TaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUL. BbluMCleHne CyMMBl,
cpenHero apuMeTHYeCKOro, HandOoIbIIET0 (HAMMEHBINET0) 3HAYCHHS TUaIa30Ha.
Brruucnenne kosdduimenta Koppensiuu AByX psAnoB gaHHbIX. [locTpoenme
CTOJIOUATBIX, JUHEHYaThIX M KpyroBbix jauarpamm. Iloctpoenue rpadukos
dbynkuuid. [TogOop MuHUK TpeHaa, pelieHne 3a1a4d MPOTrHO3UPOBAHUSI.

UucneHHOe pelIeHHE YpaBHEHHM ¢ TOMOUIbI0 Toa0Opa mMmapameTpa.
OnTuMu3anus Kak MOMCK HAWJIYUIlEero pelieHus B 3aJaHHbIX yciaoBusax. Llenesas
byHKIUsI, orpaHuueHus. JIokampHbIE W TJIOOQTBHBIA MHHHUMYMBI II€JIEBOM
¢bynkuuu. Pemenue 3a1ay onTUMHU3aLMU C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

TeopeTnueckue mMOAXOABI K OILEHKE KojuuecTBa uHGMOpManuu. 3akoH
anautuBHOCTH MH(popManuu. Dopmyna Xaptiu. Mubopmaius U BEpOSTHOCTS.
®opmyia llleHHoHa.

Anroputmbl  ckatust JnaHHbIX. Anroput™ RLE. Anroputm Xaddmana.
AnroputM LZW. Anroputmsl CXaTHsl [JaHHBIX C HOTEPAMH. Y MEHbILICHHE
riyOuHbI KogupoBanus 1Beta. OCHOBHbIE uaen anroputmoB cxatus JPEG, MP3.

CkopocTh mepefaud JaHHBIX. 3aBHCHUMOCTh BPEMEHM Mepeladyud  oT
MH(POPMALMOHHOTO 00bEMA JNaHHBIX M XapaKTEPUCTUK KaHana cBsi3u. IIpuuumHb
BO3HMKHOBEHHUSl OIIMOOK Mmpu 1nepenadye JaHHbIX. Koapl, mMo3Bostomue
oOHapyXUBaTh M HUCHPABIATH OLIMOKM, BO3HUKAIOUIME NpPU Iepeaaye JaHHBIX.
Paccrostnne Xsmmunra. Kogupoanue ¢ moBropenuem 6utos. Komasl XsMMmuHra.

Cucrembl. KOMIOHEHTBI CUCTEMBI M UX B3auMozciucTBue. CHUCTEMHBIN
addekr. YnpapneHue kak nHGopMamoHHbIN nporiecc. OOpaTHast CBs3b.

Mopenmn u monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOACIIN
MOJIETIUPYEMOMY OOBEKTY WJIM TpoLeccy, 1eau moaenupoBanusi. Gopmanuzanus
IPUKIAAHBIX 337a4.

ITpencraBiaeHue pe3ysibTaTOB MOJECIHMPOBaHMS B BUAE, YAOOHOM JUId
BOCHIpUATHUS yesloBeKOM. I'pauueckoe npeacTaBieHue JaHHBIX (CXEMbI, TaOJIUIBL,
rpadukm).

I'padbi. OcHoBHbIe noHSTHS. Bunel rpadgos. Onucanue rpagoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTHMAJIBHOTO IYTH MEXAYy BepIIMHaMU rpada, OmpeleneHne KOoJU4ecTBa
Pa3IMYHBIX IIyT€d MEXAy BEpPIIMHAMH OPUEHTHPOBAHHOIO ALUKIMYECKOIO

rpada).



HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xona Jepesa.
[IpencraBnenne apudMeTHUECKUX BBIPAXKEHUM B BUIE JepeBa. [ucKpeTHbIe UTphl
JIBYX UTPOKOB C MOJHOM nHpopmanueil. [locrpoenue nepesa nepedopa BapuaHTOB,
OMHCAaHUE CTPATErHH UTPhl B TAOIMUHOU (popme. BBIUTPHINIHBIE U TPOUTPHILIHBIC
NO3ULMHU. BBIMTPBIIHBIE CTPATETHH.

CpencrBa UCKYCCTBEHHOTO0 MHTEJUIeKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHusi yCTHOM peun. KorautuBHble cepBuchl. MaeHTuduKkams u mouck
N300paKECHUA, pacro3HaBaHue UL, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHue MeTOOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B OOy4aroumx cucremax. Vcmonp30BaHue METOAOB
MCKYCCTBEHHOIO0 MHTeJJIEKTa B poboToTexHuke. MHTepHeT Beuei. [lepcnexkTunbl
Pa3BUTHS KOMITBIOTEPHBIX MHTEJUIEKTYalbHBIX cCUCTEM. HelipoHHBIE ceTu.

AJITOPUTMBI M IPOTPAMMMPOBAHME

Qopmaym3anyss  NOHATHSA — anropurma.  Mammnaa  TeropuHra — Kak
YHHUBEpCalibHass MOJEIb BeruuciaeHnil. Tesuc Yépua—Trropunra.

O1leHKa CIIOKHOCTH BbIUMCICHUM. Bpems paboThl U 00bEM HCIOIB3YEMOM
NaMsTH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CJOKHOCTH AJITOPUTMOB. AJITOPUTMBI  MMOJIMHOMHUAIBHON
cnoxHoctu. llepebopubie anroputmbl. [lpumepbl pa3nuYHBIX — aITOPUTMOB
pELIeHUs OJTHOM 3a/1a4M, KOTOPhIE UMEIOT PA3IUYHYIO CIOKHOCTbD.

[Touck mpoOCTBIX 4YKCEN B 3aJaHHOM JIMANA30HE C IOMONIBIO AJITOPUTMA
«pemieTo DparocheHar.

MHoropa3psigHbie HeNble Yncia, 3a1a4d JIMHHON apu(METHUKH.

CnoBapu  (accolMaTWBHBIE MAaCCUBBI, OTOOpaKeHWs). XOII-TaOJIHIIBI.
[TocTpoenue anpaBUTHO-4aCTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTa.

Creku. AHamu3 TMPaBUIBHOCTH CKOOOYHOrO BbIpaKeHMs. Bbluucienue
apu(MEeTHYECKOTO BHIPAXKEHHS, 3aIIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnosib30BaHuE ouepean 1l BpEMEHHOIO XPAaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MHHMMAIBLHOTO OCTOBHOIO JiepeBa
B3BEIIEHHOTO CBSA3HOTO HeopueHTupoBaHHOro rpada. KomumdecTBo paznnyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHUPOBAHHOIO AIMKIMYECKOro rpada. AJlroputMm
JIeHUKCTpBL.

epesbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(bunapnsie) aepeBbs. I[locTpoeHue aepeBa M 3aJaHHOTO apU(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbl o0xona aepeBa. Mcnonab3oBaHue creka u
ouepenu st 00xoma aepena.

JluHaMpuyeckoe MporpaMMHUpPOBAaHME KaK METOJA pEIIeHHs 3aJad ¢
COXpPAaHEHUEM NPOMEKYTOUYHBIX PE3YJIbTAaTOB. 3aJayd, pPEUIaeéMbleé C MOMOUIBIO



JTUHAMUAYECKOTO MPOTrpaMMUPOBAHUS: BBIYHMCICHUE PEKYPCUBHBIX (DYHKIIHA,
MOJICUET KOJIMYECTBA BAPUAHTOB, 33/1a4M ONTUMU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBoMCTBA M MeTO/bl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHANU3.
Pa3paboTtka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TMOIXOA.
Wukancynsuus, Hacleg0BaHue, MOIuMophusM.

Cpenbl ObicTpoii pa3paboTku nporpamm. lIpoekTupoBanue uHTEpdeiica
noyib3oBatensi.  Vcronp30BaHWE TOTOBBIX — YMPABIAEMBIX — DJIEMEHTOB IS
MOCTpOEHUST HHTEpPeEiica.

O0630p  s3bIkOB  mporpammupoBaHus.  Ilonstme o  mapaaurmax
IpOrpaMMUPOBAHMUS.

HNudopmManuoHHbIE TEXHOJIOT U

Otanbl  KOMITBIOTEPHO-MAaTEMATHUYECKOTO  MOJEITUPOBAHUS: IOCTAaHOBKA
3ajauMd, pa3pabOoTKa MOJEIH, TECTUPOBAHHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOIECIMPOBAHUSI.

Juckperusanusi Npyd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MogenupoBanue ABMKEeHHMs. MojenupoBaHue  OMOJOTHUYECKHUX
cucteM. Marematnyeckue  MOAETM B DKOHOMHUKE.  BpluumciaurenpHbie
OKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3yJbTaTOB SKCHEpUMEHTAa. MeToJl HaMMEHBIIMX KBaJApaTOB.
OneHka YHCIOBBIX MApaMETPOB MOJCIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccranoBnenue 3aBUCMMOCTEl 1O pe3ysibTaTaM KCIEPUMEHTA.

BepostHoctHple  monmenmu.  Metoaet  Monte-Kapno.  Mmurtannonnoe
MoenrpoBanue. CUCTEMbl MACCOBOTO OOCITYKHUBaHUSI.

TabnuunHble (pensaiuoHHBIE) O0a3bl JaHHBIX. Tabiauiia — TpeACcTaBICHUE
cBeleHuil 00 omHOTHIHBIX oObekTax. Ilone, 3ammch. Kmrou tabmmipel. Pabora ¢
roToBOW 0a30il naHHBIX. 3amojHeHue Oa3bl AaHHBIX. [loWck, copTHpOBKa H
bunbTpanys NaHHBIX. 3alpochl Ha BBHIOOPKY JAaHHBIX. 3ampoChl C MapaMeTPaMU.
Briuucisiembie mosis B 3anpocax.

MHuororabnuunbie 0a3bl  JaHHBIX. TuMbl CBA3€d MexXay TaOIUIaMU.
Buemnwii kimrou. L{enoctHoCTs 6a3bl JaHHBIX. 3aMpOChl K MHOTOTA0IMYHBIM 0a3am
JTAHHBIX.

WNurepHeT-ipunoxenus. [lonsaTre o cepBepHON U KIMEHTCKOW 4acTAX CauTa.
TexHOoNorusa «KJIHEHT — CepBeEp», €€ TOCTOMHCTBA U HemocTaTku. OCHOBBI SI3bIKA
HTML wu kackamupix Tabmuiy ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHULIE.

Pa3mermenmne BeO-caitToB. Yciayra XxocTuHra. 3arpy3ka (aiioB Ha CauT.

BBox m300pakeHMii ¢ HWCMOIL30BAHMEM PA3TUYHBIX IMHU(PPOBBIX YCTPONCTB
(uudpoBbIX (PoTOanmapaToB U MHUKPOCKOIIOB, BHJIEOKAMEp, CKAHEPOB U JAPYTHUX



ycTpoiicTB). I'paduueckuii penaktop. Paspemenne. Kagpuposanue. Vcnipapienue
nepcriektuBbl.  I'mctorpamma. Koppekuus  ypoBHEW, KOpPpEKLMS  LBETA.
OOecuBeurBaHue I1BETHBIX u300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OunbTPBHI.

Mmorocnoitasie n3o0paxkenus. TexctoBble cimou. Macka cnos. Kananbl.
Coxpanenue BblesieHHONW oOsacTu. I[loaroroBka wiumocTparuii sl BeO-CalToB.
AHHUMHPOBaHHBIE U300pAKEHUS.

Bextopnas rpaduka. IlpumutuBbel. V3MeHeHMEe TOpSAKAa HIIEMEHTOB.
BripaBauBanue, pacnpenenenue. I'pynmmposka. Kpusbie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonp3oBanue KOHTYpOB. BekTopusalus pacTpoBbIX H300paXeHH.

[IpyHUMOBI  TIOCTPOEHUST MW PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounble Monenu. Marepuansl. MoIEIUpPOBaHUE HWCTOYHUKOB OCBEILICHUS.
Kamepsl. AnautuBHbie TexHosioruu (3D-npuntepsl). [loHATHE 0 BUPTYalbHOM
PEaIbHOCTH U JOIOJIHEHHOW PEAIBHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMLBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  PE3yNbTaThl  OTPAXalOT TOTOBHOCTh U  CHOCOOHOCTH
0o0y4aromuxcsi PyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TMO3UTUBHBIX BHYTPEHHHX
yOEXKJIeHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSM  POCCUHCKOIO
oOIecTBa, paclIMpeHre KU3HEHHOTO OMBITa M OMbITa JESTEIILHOCTH B MpOIecce
peanu3auuMy  CpeACTBaMM  y4eOHOIrO IpEeAMETa OCHOBHBIX  HAlpaBJICHUN
BOCITUTATEIBHOU JIEATETbHOCTH.

B pesynbrate wu3ydenuss HHPOPMATUKUM HA YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus y oOyuatouierocs 0ynyT cOpMHpPOBaHbI CIEAYIONINE JIMYHOCTHBIE
PE3YNbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTUTYLHMOHHBIX MpaB MU OO0S3aHHOCTEH, yBaKEHUE
3aKOHa M [paBONOpsAlKa,  COOJIIOJIEHHE  OCHOBOIOJATallIMX  HOPM
UH(GOPMAIMOHHOTO IIpaBa U HHGOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh INPOTHUBOCTOATH HMJAEOJOTMU SKCTPEMHM3Ma, HALHWOHAIU3MA,
KceHO(poOuu, AUCKPUMHUHAIIMKA 110 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIBHBIM MIPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOE OTHOILIEHHE K UCTOPUYECKOMY HaCJIEeINI0, TOCTHReHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHSIX, TOHNMaHUE 3HaUYeHUs NH(POPMATUKH KaK HAyKU
B KM3HHU COBPEMEHHOTI0 00I11eCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYal[MI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
cetu HTEpHET;

4) 3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOYas OCTETUKY HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATh Pa3IUYHbIE BUABI HCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha UCTIOJIb30BAHUH UH(POPMALIMOHHBIX TEXHOJIOTHU;

5) pu3uYecKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH  37I0POBOTO W Oe3omacHOro  oOpa3a  JKH3HH,
OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J0pOBbIO, B TOM WYHCJIE 3a CUET



coOmro/ieHus TpeboBaHUM O€30MaCHOM IKCIUTyaTallud CPeICTB UHPOPMALIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD, TJIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TAKYIO JAEATEIbHOCTD;

uHTEpec K cdepaM MpoPecCHOHAIBHON IEesATENbHOCTH, CBSI3aHHBIM C
nH()OPMATUKON, MPOTPAaMMUPOBAHWEM U HWH(GOPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKHM WH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepLIaTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TUTAHbL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0 U C€aMOOOpa30OBAHMIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

OCO3HaHHUE TrI00aTbHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM U MyTel ux
peuieHusi, B TOM 4ucle C€ Y4ETOM BO3MOXKHOCTEW HMH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKH, AOCTHXKEHUSM HAYYHO-TEXHUYECKOTO Mporpecca H
00I11IeCTBEHHON MPAKTHUKH, 32 CYET MOHUMAHUS POJIM MHPOPMALIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB W WHOOPMAIMOHHBIX TEXHOJIOTHH B YCJIOBHSIX
1 poBoi TpaHchopMaliu MHOTUX c(ep KU3HH COBPEMEHHOTO OOIIECTBA;

OCO3HaHUE LIEHHOCTH HAyYHOH JESITEIbHOCTH, FOTOBHOCTH OCYLIECTBISThH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpouecce NOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOIPAMMBI
no wuH(pOpMAaTUKE Yy OOYYalOIIMXCS COBEPIICHCTBYETCS 3MOIMOHATIbHBIN
UHTEIJIEKT, MPEANOoIaraloumi copMIUpoOBaHHOCTS:

CaMOpPETYyJIMPOBAaHUS, BKIIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJlallTUPOBATHCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIIEH CTPEMJIEHUE K JOCTHKEHUIO LEIH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE [I€MCTBOBAThb, MCXOJS M3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €r0 TPHU OCYIICCTBICHHH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPAMBATHL OTHOIIIECHUS
C APYTUMH JIOJIbMH, 3a00TUTHCS, TPOSIBIISITH HHTEPEC U pa3peIiaTb KOHQIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTte wu3yueHus HHPOPMATHKHM Ha YPOBHE CpPEIHETO OOIIETo
oOpa3oBanusi y oOyuatomierocs OynyT cGOpMHUpPOBaHbI METaIllPEeIMETHbIE
pe3yJIbTaThl, OTPAKEHHBIE B YHMBEPCAJIbHBIX YUEOHBIX ACHCTBUSX, & UMEHHO —
[IO3HABATEJIbHbIE  YHUBEpCAJIbHblE ydeOHbIE JEMCTBHUS, KOMMYHHKATHUBHBIC
yHHUBEpCajdbHble Yy4eOHbIE NEWCTBUS, PETYJIATHBHbIC YHHBEpPCAJbHBbIE Y4eOHBIC
NENUCTBUSA, COBMECTHAS €ATEIbHOCTb.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOruvYecKue aecTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYLIECTBCHHBIM MNpPU3HAK WM OCHOBAHUS [Ji1 CpPaBHEHWS,
KJ1IacCU(pUKAIIUA U 000OIICHHUS;

ONPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKCHUS,

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEYMS B pACCMATPUBAEMBIX SIBIICHUSX;

pa3pabartpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4E€TOM aHaju3a HWMEIOUIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;

KOOPAMHUPOBATh M  BBIMIONHATH pabOTy B YCIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHUSI;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIe0BaTEIbCKHE NeliCTBUSA:

BJIaJIeTh HAaBBIKAMHU Y4EOHO-MCCIIEI0BATEIHCKONW M TPOCKTHON IE€SATEILHOCTH,
HaBbIKAMU  pa3pelieHuss mpoOJjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHECHUIO
Pa3IMYHBIX METOJ0B MO3HAHUS,

OCYUIECTBJISITh PA3JWYHBIE BUIBI JIESITEIBHOCTH II0 MOJYYEHHIO HOBOIO
3HaHUA, €ro HMHTEpHpeTaluu, NpeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalUsX, B TOM YHCJI€ IPU CO3JaHUU Y4YE€OHBIX W COIMATIBHBIX
MTPOEKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BJIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUYEBBIMU MMOHATUSAMHU U METOJAMU;

CTaBUTh HW (popMynupoBaTh COOCTBEHHBIE 3ajJauyd B 0Opa3oBaTEIbHOMI
JESITETbHOCTH U KU3HEHHBIX CUTYyalUsIX;



BBISIBJISAITh TIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAXOIUTh apryMEHThl AJi1 J0Ka3aTelbCTBa
CBOMX YTBEPXKICHUI, 3aaBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE pEIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsSM, OLIEHUBATH PUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IIEJICHANIPABICHHBIM TIOMCK TEpPEHOCa CPEICTB M CIOCOOOB
JENUCTBUA B MPO(HECCHOHANTBHYIO CPEy;

YMETh TIEPEHOCHUTHh 3HAHWSA B TO3HABATEIBHYI0 W MPAKTUYECKYIO 00yacTu
KU3BHENIEITEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJEH, MpEJIaratbh OPUTHHAIBHBIE TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIIICHUS.

3) padora ¢c nnopmanuei:

BJIAJI€Th HABBIKAMU MOJy4YEHU WH(OPMAIIMU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJIbBHO ~ OCYHIECTBJISITh ~ TOWMCK,  aHaJlIW3, CHUCTEeMATH3alUI0 U
WHTEPIpETANIO NHPOPMAINK PA3IMYHBIX BUIOB U (HOPM MPECTABICHUS;

co3maBaTh TEKCThl B pasIWyHBIX (opmatax ¢ y4ETOM Ha3HAUCHUS
uHopMalMu U 1EJEBOM  ayJUTOpUM, BbIOMpas ONTUMAJBHYIO  (QopMy
IPE/ICTABICHUS U BU3yaJIU3allUu;

OIICHUBATH JOCTOBEPHOCTH, JETUTUMHOCTh WH(MOpMAIU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIHHO-ITHIECKUM HOPMaM;

WCIIOJIb30BaTh  CPENCTBA  WMH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TE€XHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX
3aad ¢ coOdtojeHueM TpeOOBaHUN SPrOHOMHUKH, TEXHUKHA O€30MacHOCTH,
TUTHEHBI, PECypCOCOEpeKEHHUsI, TPABOBBIX M JTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

BJIaJ€Th  HABBIKAMM  paclo3HaBaHWd M 3alIUThl  WH)OpManuwy,
uH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHKaTHBHbIE YHHBepPcalbHble yueOHbIe 1elCTBUS

1) o61enme:

OCYIIECTBIISATh KOMMYHUKAIINH BO BCeX chepax KU3HU;

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMATFHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUTKA KOHQIMKTHBIX CHTYallMd W
cMSITYaTh KOHQIUKTHI;

BIAJCTh  Pa3IUYHBIMH  CIOcOOaMu  OOMIEHWUS ¥ B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMSTYaTh KOH(M)IUKTHBIC CUTYAIIHH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOI TOUKY 3pPE€HHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAas AesITeJIbHOCTD:

IMOHUMAaTh W MCIIOJb30BaTh MPEUMYILIECTBA KOMAHJAHOM M WHIWBUIYAJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEW KaXKJI0T0 YJieHa KOJIJIEKTUBA,;

IIPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS IO HX JOCTHXKEHUIO: COCTAaBIATH IUUIAH JIEUCTBUM,
pacnpenensiaTh poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh Pe3yJbTaThI
COBMECTHOU paboOTHI;

OILICHMBATh KAa4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHJIbl B
o0t pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

MpeaiaraTb HOBBIE NPOEKThI, OLUCHUBATH WAEHW C TMO3ULUHAH HOBHU3HBI,
OPUTHMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATETUUECKOE TIOBEJACHUE B Pa3JIUYHBIX
CUTYAaIIUsX, POSBIIATh TBOPUECTBO U BOOOpaKeHHe, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

1) camoopranusanus:

CaMOCTOSITENIBHO OCYIIECTBIISITh MO3HABATENIBHYIO NESTEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KM3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAaH pEIICHHs MpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (HOPMUPOBAHUIO M TPOSBICHUIO ILIMPOKON HpYyIuLUU B
pa3HbIX O0JACTSIX 3HAHWM, MOCTOSIHHO TMOBBINIATH CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJIaJE€Th HABbIKAMM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUSs
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YJbTaTOB U



OCHOBaHMi, UCMOJIB30BaTh MPUEMBI pedIEKCUU IJI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOTO PEILICHUS;

OILICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS M0 UX CHUKEHUIO;

MpPUHUMAaTh MOTHBBI W apryMEHTbl JPYrMX NpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH.

3) npuHATHSA Ce0s U APYTUX:

NPUHUMATh Ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MpPUHUMAaTh MOTHBBI W apryMEHTbl JPYrMX NpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMINOKY;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3ULIUU JPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

B mpouecce u3ydenus kypca MHGOPMATHKH YriyOia€HHOTO YpoBHS 6 10
Knacce oOydaromuMucsa OyAyT  JOCTMTHYTHI  CIEAYIOIIME  IpEeIMETHBIC
pe3yabTaThl:

BJIaJICHUE MPEICTABICHUSIMH O DO WHGPOpPMAIMU U CBS3aHHBIX C HEHl
OpOIIECCOB B TNPUPOAE, TEXHUKE U OOLIecTBE, MOHATHAMU «UHPOpMAIUY,
«MH()OPMALIMOHHBIA ~ TPOLECCH»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBI,
«cucteMHbIN 3¢ DHeKT», «<MHPOPMALMOHHASI CUCTEMAY, «CHCTEMa yIPaBICHU;

BJIaJICHHE METOJaMU TMoucka wuH(opmammu B cetd HHTepHeT, ymeHue
KPUTUYECKH OIIEHUBATh HH(POPMALIMIO, MTOIYUYeHHYIO U3 ceTh HTepHeT;

YMEHUE XapaKTepH30BaTh OONbIIME JaHHBIE, TNPUBOIUTH IPHUMEPHI
UCTOYHUKOB MX TOJY4YEHUs] W  HANpaBJICHUS  MCIOJb30BAHHS, yMEHHE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJauMd aHalu3a JaHHBIX (TPOTHO3UPOBAHHE,
KJaccuukanus, KJIacTepH3alys, aHau3 OTKJIOHEHUI), MOHUMATh
MOCJIeIOBATEIbHOCTD PEIICHNUS 334 aHaIu3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX,
OYUCTKA W OIICHKa KayecTBa JaHHBIX, BBIOOP W/WIM TOCTPOCHHE MOJIEIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3allysl JaHHBIX, HHTEPIpPETalus pe3yIbTaToB;

NOHMMAaHHWE OCHOBHBIX MPHUHIMIIOB YCTPOMCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOUJIBHBIX KOMIBIOTEPOB, TCHICHIIMNA Pa3BUTHA
KOMITBIOTEPHBIX TEXHOJIOTHUH;

BJIa/ICHUE HaBbIKAMHU pPabOThl C OMEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOIO OOECHedeHus s peleHus y4yeOHbIX 3ajad 1o
BBIOPAHHOM CTIEITUATN3aIINN;

HAJIM4ME MPEICTABICHUH O KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
MHpe, 0 6a30BbIX NPUHIUIIAX OPraHU3aMH U (YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTeil, 00 o0OmWMX NpUHLHUINAX Pa3pabOTKH W (PYHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKECHUM;



NOHMMaHHUE YIpo3 HUH(POPMALMOHHOM O€30IaCHOCTH, HCIIOJIb30BAHUE
METOJOB M CpPEICTB MPOTUBOACHCTBUS JTHUM YIpo3aM, COOJIOJEHUE MeEp
0€30MacHOCTH, MPEAOTBPAIIAIOIINX HE3AKOHHOE PACIIPOCTPAaHEHHE NIEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHNE TPeOOBaHHUM TEXHUKN O€30MaCHOCTH M TUTHMEHBI IIPU padoTe
C KOMITBIOTEPaMH U JPYTMMH KOMIIOHEHTaMH [U(POBOTO OKPYKEHUs, TOHUMAaHHE
IPABOBBIX OCHOB HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX HpOrpamMm, 0a3 JaHHBIX H
paboThl B cetu MHTEpHET;

NOHMMAaHHUE OCHOBHBIX MPUHIMUIOB JUCKPETH3AIMH pPa3IHYHbIX BHUIOB
uHbOpMaIlMK, YMEHHE ONpeneisaTh HMHPOPMAIMOHHBIM O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JaHHBIX MPU 3aJaHHBIX MapameTpax TUCKPETH3AIUH,
YMEHHE OIpEAeNsATh CPEAHIOK CKOpPOCTh Iepefaud JaHHBIX, OLICHUBAThH
U3MEHEHUE BpPEMEHM Iepeauyd IpU HU3MEHEHUMU HH(POPMALMOHHOIO 00bEMa
JAHHBIX U XapaKTePUCTHUK KaHaa CBA3H,

YMEHHE HCIOIb30BaTh MPU PEIICHUU 3a/1a4d CBOMCTBA MO3UIIMOHHOW 3amHCH
quCcesl, AITOPUTMA IIOCTPOEHUS 3alMCH YMCIIA B IO3UIIMOHHON CUCTEME CUMCIICHHUS
C 3a/1aHHBIM OCHOBAHMEM U IMOCTPOEHUS YMCIA MO CTPOKE, COAEpIKallel 3aruch
3TOr0 4YMCJa B NO3UIMOHHOM CHCTEME CUMCIEHHMsS C 3aJaHHbIM OCHOBAHHEM,
YMEHHE BBIMOJHATh apU(PMETHUECKUE OIepaluy B TMO3UIMOHHBIX CHCTEMaXx
CUMCIICHUS;

YMEHHE BBIIOJHATh MPEOOpPa30BaHUs JIOTMUECKUX BBIPAXKEHUMN, HCIOJIb3YsI
3aKOHbl anreOpbl JIOTMKM, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOM HOpPMAaJIbHBIX (hOpMax Mo 3aJaHHOM Talmiuiie
UCTUHHOCTH, HCCJIEN0BaTh OOJACTh MCTUHHOCTH BBICKA3bIBAHHUSA, COAEPIKAIIETO
NEPEMEHHBIE, PelIaTh HECIOKHbIE IOTHYECKUE YPAaBHEHHS U CUCTEMbl yPaBHEHUH;

NOHMMaHHE 0a30BbIX aJIrOPUTMOB OOpaOOTKM YHUCIOBOM U TEKCTOBOU
uHpopMaluu (3alucCh YKMCEN B MO3ULUOHHON CUCTEME CUMCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YHUCEI B 3aJJaHHOM JMarna3oHe, 00padoTka MHOTOPa3psAHBIX IEIbIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), aITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHME OIpPENEATh CIO0XKHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJITOPUTMOB
(cyMMUpOBaHHE DJIEMEHTOB MACCHBa, COPTUPOBKA MaccuBa, IepeOOpHbIE
AJITCOPUTMBI, TBOUYHBIN MOUCK) U NMPUBOAUTH MPUMEPbl HECKOJIBKUX aIrOPUTMOB
PA3HOU CIIOKHOCTH JUIsl PELICHMs OTHOU 3a7a4H;

BJIa/ICHUE YHUBEPCAIbHBIM SA3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussMd O O0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE HCIIOJIb30BaThb OCHOBHBIE  YIIPaBIISIOIIME
KOHCTPYKILIMH, YMEHHE OCYLIECTBIATH AaHAIU3 MPEAJOKEHHON MpPOrpamMMmBbl:
OTIPEACIISATh PE3YNbTaThl PaOOTHI MPOTPAMMBI MPHU 3aJaHHBIX UCXOAHBIX JTAHHBIX,
ONpEAeNATh, NMPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IMOJyYE€HHE YKa3aHHBIX



PE3YJIbTAaTOB, BBISBIATH JaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OmHOKe B paboTe
IporpaMMel, (GOPMYITHPOBATH MPEATOKEHHUS M0 YIYUIICHUIO TPOTPaMMHOTO KOJIa;

YMEHHE CO3/aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI W
JI€MOHCTPAIIMOHHBIE MaTEPHAIIBI C UCIIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIB30BaTh AJICKTPOHHBIC TAOJHUIIBI 711 aHAIIM3a, MIPEICTaBICHHS
U 00paboTKM  NaHHBIX  (BKJIIOYas  BBIYUCICHHE  CyMMBI,  CPEIHErO
apudmMeTnyeckoro, HauOONbIIEr0 M HAWNMEHBIIEr0 3HAYEHUH, peIlIeHue
ypaBHEHUH, BHIOOP ONTUMAILHOTO PEIICHWs, TMOAOOp JUHWUU TPEHNA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUS ).

B mporecce m3yueHuss kypca HHPOpPMATHKH YriayOia€HHOTO ypoBHs 6 11
Kiacce O0OyJarOmUMUCS OyAyT  JOCTHTHYTHI  CICAYIONIME  IPEIMETHBIC
pe3yabTaThl:

YMEHHE CTPOUTh HEpPaBHOMEpHBIE KObl, JOMYCKAIOUIMEe OJHO3HAYHOE
JEKOIUPOBAHUE COOOIIEHUN (TpedUKCHBIE KOJbI), HMCIO0JIb30BaTh MPOCTEHIINE
KOJBI, KOTOpbIE MO3BOJIIIOT OOHAPYKUBATh U WUCIIPABIIATH OMIMOKH MPHU Tepesade
JaHHBIX, CTPOUTH KOJ, 0OECIeUMBAIONINI HAUMEHBIIYI0O BO3MOXKHYIO CpPEIHIOO
JUIMHY COOOIIEHUs] TPU W3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH TPHHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHS JAHHBIX;

YMEHHE pelllaTh aTOPUTMHYECKHE 3a]a4d, CBSI3aHHBIE C aHAJIM30M TpadoB
(3a1a4n  TOCTPOCHHUSI ONTHUMAJIBLHOTO TYTH MEXKAy BeplMHaMu Tpada,
OTIpENICTICHUS]  KOJIMYECTBA  PA3IMYHBIX  MyTeH  MEXIYy  BepIIMHAMHU
OpPUMEHTHUPOBAHHOTO ALMKINYECKOro rpada), yMeHue MCHoIb30BaTh JEPEBbS MpHU
aHaMM3€ W TIOCTPOSCHWUU KOJOB W JUIS TPEIACTaBICHUS apUMETHUUECKHUX
BBIPXCHUM, TIPU PEIICHUH 3a]a4 TTONCKAa U COPTHUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 3aJIaHHOMY alTOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPATETHIO UTPHI;

yMEHHE pa3padaTbiBaTh W pEaIM30BBIBATH B BHUAE MpOrpaMM Oa30BbIe
aJITOPUTMBI, YMEHHE HCIIOJIb30BaTh B MPOTpaMMax JAaHHBIE Pa3TUYHBIX THIIOB C
y4€TOM OTpaHWYEHU Ha TUana3oH UX BO3MOXKHBIX 3HAUYCHWH, MPUMEHSITHh NPU
pEIICHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIHCKH, CIIOBApH, CTEKH, OYSPEH, IEPEBh),
WCIIOJIb30BaTh 0a30BBIE OMEpaIiii CO CTPYKTypamMu JaHHBIX, MPUMEHSTH
CTaHJAPTHBIE U COOCTBEHHBIC MOAMPOTPAMMBI TSl 0OPaOOTKH YHUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTpPOK, HCIIOJIb30BaTh MpHU pa3paboTke mporpamm OHOIMOTEKH
MOJIMPOrpaMM, 3HaTh (YHKIMOHAJIBHBIE BO3MOXHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpelibl pa3pabOTKU, YMEHHUE HCIIOIB30BATh CPEICTBA OTIAIKU IPOrpaMM B
cpene mporpaMMHUPOBAHUS, YMEHHUE TOKYMEHTHPOBATh MPOTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHUIIBI,



BJIQJICHNE OCHOBHBIMH CBEJIEHUSAMHU O 0a3ax [JaHHBIX, UX CTPYKTYpE,
CpelncTBax co3faHus W pabOThl C HHUMH, YMEHHE WCIOIb30BaTh TaOIUYHBIC
(penanoHHbIe) 0a3bl JAHHBIX (COCTABJATH 3alPOCHl B 0a3ax JaHHBIX, BHITIOIHSATH
COPTUPOBKY M TMOMCK 3amuceil B 0a3e NaHHBIX, HAMOJHATH pa3paboTaHHyIO 0azy
JAHHBIX ) ¥ CIIPABOYHBIE CHCTEMBI;

YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMATUYECKUE MOJIENH IS aHAIHA3a
00BEKTOB W TMPOILECCOB: (HOPMYIHpPOBATH IENb MOJCITUPOBAHMS, BBITOJHATD
aHaMM3 PE3yJIbTaTOB, TIOJYYEHHBIX B XOJE MOJEIUPOBAHUS, OIICHUBATH
COOTBETCTBUE MOJEIA MOJAETUPYEMOMY OOBEKTYy WM MPOILECCY, MPEACTaBIATH
PE3yNbTAaThl MOACIIUPOBAHUS B HATJISITHOM BH/IC;

YMEHHE OpraHW30BBIBATh JIMYHOE WH(DOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIONb30BAaHUEM PA3NUYHBIX CPEACTB IMHQPPOBBIX TEXHOJOTHHA, TMOHHUMAaHHE
BO3MOXKHOCTEH TMH(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeNIbHBIX CEPBHUCOB;

MIOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BOBMOKHOCTEH M OTpaHUYCHUS
NIPUMEHEHHUs TEXHOJOTHUH MCKYCCTBEHHOTO HMHTEJUICKTa B PA3IMUYHBIX OOJIACTSX,
HAJIMYUE TIPENCTABICHUA O Kpyre peliaeMblX 3a]ad MAalldHHOTO OOydYeHUs
(pacrio3HaBaHUsl, KIACCU(PUKAIMKA W MPOTHO3UPOBAHUS) HAIMYNE TPEICTABICHUN
00  wWcmonb3oBaHMHM ~ MHGOPMAIMOHHBIX  TEXHOJOTMH B Pa3IWYHBIX
npodecCHOHANIBHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Ne /i Kontponbnbsie  IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI pecypenI
Pazgea 1.1lndposasi rpaMOTHOCTH
11 KomMm1beroTep - yHHBEpCaIbHOE YCTPOUCTBO 6
00pabOTKN JaHHBIX
1.2 [Tporpammuoe obecnieueHue
1.3 KomnberorepHeie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
L5 Kontponbras padota no teme «lludposas | 1
TPaMOTHOCTb»
Hroro no paspeny 25
Pa3znen 2. TeopeTuueckue 0CHOBbI MH(POPMATHKH
21 [IpencraBnenue nHGpOpMALIUU B 19 )
KOMIIBIOTEpE
2.2 OcCHOBBI aJITeOPBI TOTUKU 14 1
23 KomnerotrepHas apupmeruka 7 1
24 KonTponbHas paboTa mo Teme 1 1
«Teoperndyeckre OCHOBBI HH(POPMATUKI
Uroro no pazgeny 41
Pa3nes 3.AnropuTmMbl 1 IPOrpaMMHpPOBaHHUeE
3.1 BBenenue B mporpaMmMupoBaHUe 16 0.5




3.2 BcnomoratenbHbIE anropuTMBl 8 2
3.3 YuciaeHHbIe METOIEI 5 3
14 AAropuT™MBI 00pabOTKN CUMBOJIBHBIX 5 |

) JTAHHBIX
3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5
16 KonTtponbHas padoTa mo Teme «AJITrOpUTMBI 1

) U IPOrpaMMHUPOBAHUE

Hroro no pazgeny 45

Paznen 4. UndopmManmoHHbIe TEXHOJIOTHH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 1aHHBIX 8 3
43 IIpomexxyTouHas arrecTanus 1o 1

' urpopmarrke 3a kypc 10 kaacca

Uroro no pazgeny 15

Paszgea S.IloBTropenue
5.1 Hrorosoe nmoBTropenne B popmare KEI'D 10
Hroro no pasneny 10

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHme pa3iesioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Paszgen 1.Teoperuueckue 0CHOBbI MH(POPMATHKH
Nudopmanus u nabpopManmoHHbIE
.1 op dop 10 25
IIPOLIECCHI
1.2 MonenvupoBanue 8 2
13 KoHnTposnbHast pabota mo Teme 1 1
) «Teopernyeckre OCHOBBI HH()OPMATUKI
Hroro no pasneny 19
Pazngen 2. Anroput™Mbl 1 NIPOrpaMMHUPOBAHUE
2.1 DNEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPHI TaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHP 16 45
POrPaMMHUPOBAHUS
54 KoHTposbHas paboTta 1mo Teme «AJITOpUTMBI | 1
) U [IPOrPaMMHPOBAHHUE
Hroro no pazgeny 51
Paznen 3.UndopmManmoHHbIe TEXHOJIOT A
11 KomnberoTepHo-MaTeMaTHUECKOE 2 )
) MOJIETMPOBAHKE
3.2 bazw1 nanHbIX 10 4
33 Be0-caiitsl 14 4




3.4 KommerotepHas rpaduka 8 3.5
3.5 3D-MoaenupoBaHue 8 3
35 KonTtponpsHas pabota o teme 1

) «HpOopMaIIOHHBIE TEXHOJIOTHUI

Hroro no pazgeny 49

Pasznea 4.IloBTOpeHue
4.1 Hrorosoe nmosropenue B popmare KEI'D 16
49 [IpomMexxyTouHas arrectanus Mo |

) urdopmaruke 3a Kypc 11 ximacca

Hroro 17

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 36.5




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

TpeGoBaHUsI TEXHUKH O€30TTACHOCTH H
TUTUEHBI IPH paboTe ¢ KOMITBIOTEPaMU U
JPYTUMHU KOMIIOHEHTaMH IIU(PPOBOTO
okpyxerust. CTapToBasi TMarHOCTUIECKAs
pabota o uHpopMaTUKe.

[TpuHLIMIIBI paOOTHI KOMITBIOTEPOB U
KOMITbIOTEPHBIX CUCTEM

OOMeH JaHHBIMU C TIOMOIIBIO IIUH.
KoHTpoJsiepsl BHENTHUX YCTPOWCTB

ABTOMAaTHYECKOE BBIIOIHEHIE mporpaMmaI
IPOLIECCOPOM

OneparuBHas, MOCTOSTHHAS U
JOJrOBpeMEHHast naMATh. KoHTposiepbl
BHEIIIHUX yCTPOMUCTB. IIpsmoii noctyn k
aMsATH

COBpeMeHHI)IC KOMIIBIOTEPHBIC TEXHOJIOTNH

[IporpammHoe obecrieueHue KOMIBIOTEPOB,
KOMITBIOTCPHBIX CUCTCM U MO6I/IJIBHBIX
YCTPOICTB

CucrtemMHOe MporpaMMHOE oOecrieueHue.
OrnepalilnOHHbIE CUCTEMBI




Yrunutel. [[paiiBepsl yCTPOUCTB.

? [TapannensHOE MPOrpaMMHUPOBAHHE

10 WNucrannsuus u AeMHCTAIUIALNS
MPOrPaMMHOTO OOeCTIeueHUs
®daiisioBble cUCTEMBI. [[puHLIMIBI

1 pa3MelieHus 1 UMEeHOBaHus (ailioB B
noyiroBpeMeHHou mamstu. [11aGnonb! ais
OTNMcaHus rpyni (HainoB
3akoHOIaTEILCTBO Poccuiickon

12 ®denepanun B 007aCTH MPOrPAMMHOTO
o0ecrieueHns ¥ TaHHBIX
[IpuHUUIIBI TOCTPOEHUS U alllapaTHbIE

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeTteBbl€ MTPOTOKOJIIBI

14 Cetp UHTEpHET

15 Pa3znenenune IP-cetn Ha moaceTH ¢
IIOMOIILI0O MAaCOK IOJCETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bune! nestensHoctu B cetn UHTEpHET.

17 Cepsucel HTepHeTa. ['ocynapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTHU

18 Nudopmarnmonnas 6€30macHOCTh

19 BpenonocHble mporpaMMHOe 0OecTieYeHIe
U METOJIbI OOpPHOBI ¢ HUM

20 [IpakTrueckas paboTa 1mo Teme
"AHTUBHPYCHBIE TPOTPAMMBI"

)1 Opranu3zanys JUYHOTO apXHUBa

uHpopmanuu. PesepBHOE KOTMpPOBaHUE.




[TaposibHas 3amura apxuBa

22

[[IndpoBanmne TaHABIX

23

Anroputm mmdposanust RSA.
Creranorpadus

24

[IpakTuyeckas pabora 1o Teme
"HludpoBanue qaHHBIX"

25

Kontposbnas padota o teme «lludposas
TPaMOTHOCTBY

26

Wndopmanus, 1aHHbIe U 3HAHUS.
WupopManmoHHbIe IPOIECCHl B IPUPO/IE,
TEXHUKE U OOII[ECTBE

27

HerepBIBHI:IC N JUCKPCTHLIC BCIIMYUHBI U
curHanbsl. Heo6XoauMocTh AUCKpEeTU3auu
uHpOpMaINH, TIPETHA3HAYCHHON ISt
XpaHEeHUs, TIepenadu U 00paboTKH B
IM(POBBIX CHCTEMax

28

JBon4yHOE KOMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpHBIE KO/bl. [lekonupoBaHue
COOOIIIEHHH, 3aIIMCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

29

VYcenosue @ano. [loctpoeHne oqHO3HAYHO
JEKOUPYEMBIX KOJIOB C TIOMOLIBIO JIEPEBA.
I'pad An. A. Mapkosa

30

EnuHuIEI M13MepeHns KoIudecTBa
uHpopmannu. AnpaBUTHBIA TOIXOI K
OLIEHKE KOJIN4YeCTBa UH(OpMaIiu

31

CucTeMEBl CUHUCIIEHUS

32

IIepeBoa uncen U3 OJHON CUCTEMBI




CYHCJICHUS B APYTYIO

,HBOI/I‘IHaSI, BOCBMCpHUYHAA U

33 HIECTHAIATEpPUYHAsI CUCTEMBI CUUCIICHUS,
CBSI3b MEXIY HUMHU
JIBonuHasi, BOCbMEpUYHAs U

34 HIECTHAIIIATEPUYHASL CUCTEMbI CUUCIICHHUS,
CBSI3b MEXKIY HUMU
JIBonuHasi, BOCbMEpUYHAs U

35 HIECTHAIIIATEPUYHAS! CUCTEMbI CUUCIICHHUS,
CBSI3b MEXKIY HUMU

36 Apudmerndeckue oneparum B
MO3ULUOHHBIX CUCTEMaX CUUCIICHUS

17 TpouuHasi ypaBHOBELIEHHAs CCTEMA
CUHCJICHUS

38 JIBOMYHO-JeCATHYHAS CUCTEMa CUMCIICHUS

39 Konuposanue TekcToB

40 PactpoBoe koaupoBanune n300paxeHuH
[Ipaktuyeckas paborta 1o Teme

41 "luckpernsanus rpapuuecKon
uHpopmanuu"
[IBeToBbIE MOAEHN. BekTOpHOE

4 KoaupoBanue. @opmartsl (Haisios.
Tpéxmepnas rpadpuka. OpakraabHas
rpaduka
Konunposanue 3Byka. O1ieHka

43 nH()OPMAITMOHHOTO 00BEMA 3BYKOBBIX

JTaHHBIX IIPU 3aJaHHBIX YaCTOTE
JUCKPETU3ALUU U Pa3pSIHOCTH




KOJIUPOBaHUS

[IpakTrueckas paboTa 1mo Teme

4 "JluckpeTusanus 3ByKoBor HHpopmMarun'"

45 OCHOBBI AJITE€OPHI JIOTHKH

46 Jlornueckue onepanuu. TabmauIsl
HUCTUHHOCTH
Jlornueckue BeipaxkeHus. Jloruueckue

47 ToXaecTBa. JloKa3aTenbCTBO JTOTHISCKUX
TOXKJIECTB C MIOMOIILIO TAOJIUIl UCTHHHOCTH
[IpakTrueckas paboTa 1mo Teme

48 «IToctpoeHue u aHanu3 TabIUIIL
UCTUHHOCTHU B TaOJMYHOM IPOLIECCOPE»

49 Jlornueckue onepanuu U ornepaluu HaJ
MHOECTBaMU

50 Jlornueckue onepanuu U ornepaluuu HaJ
MHOKECTBaMU

51 3aKoHBI anTeOphI JJIOTUKUA. DKBUBAJICHTHBIC
peoOpa3oBaHus JOTHUYECKUX BhIPAXKECHU

5 Jlornueckue ypaBHEHHUS U CUCTEMBbI
ypaBHEHUH
Jlornueckue QpyHKIMU. 3aBUCUMOCTH

53 KOJIMYECTBA BO3MOKHBIX JJOTHYECKUX
(GYyHKIUI OT KOJMYECTBa apTyMEHTOB.
[TomHble cUCTEMBI IOTHYECKUX (PYHKIIUIH
Kanonmnueckue Gpopmbl TOrHuecKux

54 BbIpaxkeHuil. COBEpILICHHBIE

JU3BbIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOpMaJIbHBIE (POPMBI, AITOPUTMBI UX




MMOCTPOCHUS 11O Ta6JII/H_[e HUCTUHHOCTHU

55

Jloruyeckue IeMEHTHI B COCTaBe
KOMITbIOTEpa

56

Tpurrep. Cymmarop. MHoropaspsiAHbIil
CyMMAaTop

57

ITocTpoeHune cxem Ha TOTHYECKUX
3JIEMEHTAX. 3alMCh JJOTHYECKOTO
BBIPaXEHHUSI 110 JIOTHYECKOM cxeme

58

MukpocxeMsbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

59

[IpencraBieHue HENbIX YUCEN B TAMSATH
KoMmIbioTepa. OrpaHn4eHHOCTh AUana3oHa
YHCell IPU OTPaHUYEHUHN KOJIUYECTBa
paspsanos. [lepenonnenue pa3psaHOi CETKU

60

be3sHakoBbIe ¥ 3HAKOBBIC JaHHBIC.
3HaKOBBIN OUT. JIBONUHBIHN
JIOTIOJTHUTEIBLHBIN KO/ OTPUIIATEIIbHBIX
qucen

61

[TobuToBBIC TOTHYECKHE ONIEPALIUH.
Jlornueckwuii, apudmeTrnaeckuii u
MUKINYECKUI CIBUTH

62

IudpoBanue ¢ TOMOLILIO0 TOOUTOBON
onepauuu «uckiaovaroniee MM

63

[IpencraBieHue u XxpaHEeHUE B TAMSITH
KOMITbIOTEpA BEIIECTBEHHBIX YUCEN

64

BrinosniHeHue onepanuii ¢ BEIeCTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK TpH
BBIYMCIIEHHSX




[Ipaktuueckas pabora o Teme «M3yuenue

65 MOPa3ps,AHOT0 MAIIMHHOTO MPEACTABICHUS 1 1
LENBIX U BEUIECTBEHHBIX YHCEID»

66 KontponsHas pabora o teme |
«Teopernyeckre OCHOBBI HH(POPMATUKI»

67 AHanu3 alropuTMoB 1
Ortalbl pelieHns 3a/1a4 Ha KOMIIBIOTEpE.

68 NHCcTpyMeHTanbHbBIE CPEACTBA: 1
TPAHCIATOP, OTIAAYUK, TPOPUITHPOBIIUK
Cpena nporpammupoBanust. Kommumsiys u

69 UHTEpHpeTanus nporpaMMm. Bupryanbabie |
MamuHbl. IHTerpupoBanHas cpena
pa3paboTku

70 MeTto1bl 0TJIaKK ITPOrpaMM 1

71 Tunsl nepeMeHHBIX B 3bIKE |
IPOrpaMMHUPOBAHUS

72 O0paboTka 1eIbIX Ynce 1

73 O06paboTKa BEIIeCTBEHHBIX YUCEI 1

74 CrnyualiHble U TICEBIOCITYYalHbIE YnCIa 1

75 Betrsnenuns. CrioxHbie yCI0BUS 1

76 [ukisl ¢ ycnoBuem 1
[{MKJIBI MO TIEPEMEHHOM.

77 B3aunmo3ameHs1eMOCTh pa3InuHbIX BUJIOB 1
IIUKIIOB

73 O06paboTka HaTYpaIBHBIX YHCEII C |
HCIIOJIb30BaHUEM ITHKJIOB

79 HaxoxxaeHne Bcex mpoCThIX YHCEIN B 1 0.5

3aJaHHOM JHaIla30HE HpaKTI/I‘-IeCKaSI




pabora o Teme «PeleHue 3a1a4 METOIOM

nepedopa

80 WHBapuaHT nukia

81 JlokyMeHTUpOBaHUE MPOrpaMM

2 O06paboTka JaHHBIX, XPAHALIUXCS B
daitmax

83 Pa30Ouenne 3agaun Ha noa3amayu
Hcnonp3oBanue craHAapTHON OMOIHMOTEKH

84 s3bIKa IporpaMmupoBanust. [lonkmouenne
OMOJIMOTEK MOAIPOrPAMM CTOPOHHHUX
MPOU3BOAUTENEH

85 [onmporpamms! (Tporietypsl U PyHKIIUH)

86 [ToamporpamMmel (TiporieTypbl U GYHKIIAN )

%7 [Ipaktuyeckas paborta 1o Teme
"Pa3zpaboTka moamnporpamm"”
Pexypcus. PexypcuBHBIE 0OBEKTHI

28 (ppakransr). PexypcuBHbIe MpoLeaypsl U
¢ynkuuu. Mcnonp3oBaHue cTeka s
OpraHu3alH PEKYPCUBHBIX BHI30BOB

29 [IpakTrueckas paboTa 1mo Teme
"PexypcuBHBIE moanporpaMmsa!"

90 MoynbHBIA TPUHLIKN TOCTPOCHUS
nmporpamm

91 YuciaeHHbIe METOIBI

9 [IpakTrueckas paboTa 1mo Teme
«HuCIeHHOE pellIeHUE YPaBHEHMI»

93 Hcnonp3oBaHue AUCKpETU3AlNU B

BBIYUCIUTCIIbHBIX 3aaa4ax




94

[Ipaktuyeckas pabora 1o Teme
«[TpubnmxEHHOE BHIYUCICHUE JJIHH
KPUBBIX ¥ [uomanei Gpuryp»

95

[IpaxTuueckas padora no teme «Ilonck
MakcuMyMa (MUHHUMYMa) (QYHKIIHK»

96

O6paboTka CUMBOJIBHBIX JTAHHBIX.
ANTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJCUYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

97

ANTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: pa30MEeHHE CTPOKH Ha CIIOBA IO
MpoOeTLHBIM CUMBOJIAM

98

ANTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MMOMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HaWJICHHOM MOJICTPOKH Ha

JIPYTYIO CTPOKY

99

[IpakTuyeckas paborta 1o Teme
"O6paboTKa CTPOK C UCTIOJIH30BAHUEM
GYHKIMA CTaHIapTHOW OMOIMOTEKH S3bIKA
MporpaMMupoOBaHus"

100

I'enepanus cioB B 3aJaHHOM ajiaBUTe

101

MaccuBbI 1 IOCTIEIOBATEIPHOCTH YHCET.
[IpakTrueckas paboTa 1mo Teme
"3anonHenue maccusa'

0.5

102

O06001EHHbIE XapaKTEePUCTUKN MACCHUBA

103

JIMHeWHBII MOUCK 3aJaHHOTO 3HAYCHUS B
maccuBe. [IpakTnyeckas pabora 1o Teme
"JIuHeHbINA HOUCK 3aJaHHOI0 3HA4YEHUS B

0.5




maccuse"

104

[IpakTruueckas padota mo teme "llonck
MUHHMAaJIHHOTO (MaKCUMAJILHOTO)
3JI€MEHTa B YMCIIOBOM MaccuBe"

105

CopTupoBKa 0THOMEPHOTO MAacCHBA.
[TpocTbie METOIbI COPTUPOBKH.
[IpakTruueckas padota mo Teme "l[IpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

106

CoptupoBka cinusHiueM. boictpas
COpPTUPOBKA MaccuBa (aJITOPUTM
QuickSort). [IpakTrueckas paboTa Mo Teme
"BricTpas copTupoBKa MaccuBa"

0.5

107

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
maccuBe. [Ipaktuueckas pabora mmo reme
" JIBONYHBINA TTOUCK"

0.5

108

JIByMepHbIe MAaCCHBBI (MaTpPHUIIbI)

109

AnTopuT™MBI 00paObOTKH MaTPHII

110

Pemenue 3amau ananuza JaHHBIX

111

KoHnTposnbHast pabota mo Teme
«ANTOPUTMBI U IPOTPAMMHUPOBAHUE

112

CpencTBa TEKCTOBOTO IPOIIECCOpa

113

KomnbrotepHas BEpcTKa TeKCTa

114

[IpakTrueckas padota mo teme "BépcTka
JIOKYMEHTOB C MaTeMaTHYeCKUMH
dbopmymnamu"

115

HNHCcTpyMEHTBI peLieH3UPOBAHUS

116

[IpakTrueckas paboTa 1mo Teme
"MHOrocTpaHM4HbIE TOKYMEHTHI"




117

Ob6naunsie cepBucsl. KomnekrusHas pabota
¢ nokymentamu. [Ipaktuueckas pabota mno
teme "KosutekTuBHas paboTa ¢
JIOKyMEeHTaMH"

118

Ananu3 ganueix. bosbpliye maHHbIE

119

MamHaHoe oOy4deHue

120

AHanu3 JaHHBIX ¢ TOMOIIBIO JIEKTPOHHBIX
TaOJINII

121

[IpakTuueckas pabora o Teme "AHanus3
JTAHHBIX C ITIOMOIIBIO 3JIEKTPOHHBIX
Tabaur"

122

[TocTpoenue rpadgukoB QyHKITHIA.
[IpakTruueckas padota mo Teme "Harmsanoe
NpeCTaBICHUE PE3yJIbTaTOB
CTaTUCTHYECKOW 00pabOTKU JAHHBIX B
BUJIC JMarpaMM CpPEICTBAMH PEIaKToOpa
JJIEKTPOHHBIX TAOIHII"

0.5

123

Jluauu tpenaa. [Ipakruueckas padota mo
teme "[logOop uHUM TpeH A,
IIPOrHO3UpOBaHUE"

0.5

124

[Ton6op mapamerpa. [IpakTuueckas pabora
1o TeMe "UHCIeHHOE pellleHrnEe YpaBHEHHI
C TIOMOIIIBIO TI0/100pa mapameTpa”

0.5

125

OnTumu3zanus Kak MOUCK HAWIy4dIIero
pelIeHUs B 3a/IaHHBIX YCIOBUSX.
[IpakTruueckas padota mo Teme "Perenue
3a]1a4 ONTUMH3AIUH C IOMOIIBIO
3JICKTPOHHBIX TabHI"

0.5




IIpomexyrounas arrecTanus 1o

126 nHpopmatuke 3a kypc 10 knacca !
127 Hrorosoe nosropenue B popmare KEI'D 1
128 Hrorosoe nosropenue B popmare KEI'D 1
129 Hrorosoe nmosropenue ¢ popmare KEI'D 1
130 Hrorosoe nosTopenue B popmare KEI'D 1
131 Hrorosoe nmosropenue B popmare KEI'D 1
132 Hrorosoe nosropenue B popmare KEI'D 1
133 Hrorosoe nmosropenue ¢ popmare KEI'D 1
134 Hrorosoe nosTopenue B popmare KEI'D 1
135 Hrorosoe nmosropenue B popmare KEI'D 1
136 Hrorosoe nosTopenue B popmare KEI'D 1
OBILEE KOJIMYECTBO YACOB I10 136 ”

I[TPOI'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

KonunyecTBo nabpopmarmm

AJIFOpI/ITMBI CXKaTusg JaHHBIX

Anroput™m Xadhdmana

[TpakTuyeckas padora o Teme "Cixatue
JAaHHBIX C TOMOIIBIO AJITOPUTMA
Xaddmana"

Anroputm LZW

AJIFOpI/ITMBI CXKaTus JaHHBIX C IIOTCPSAMH.

[TpakTnueckas padota o teme "Crxatue
TaHHBIX ¢ ToTepsiMu (anroputMmbl JPEG,
MP3)"

0.5

CxopocTh Tiepe1aun JaHHBIX

[TomexoycTONYMBBIE KOJBI

[TpakTuueckas paboTa mo Teme
"[TomexoycToiunBbIE KOABI"

10

Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX
B3anmoJeiicteue. CucteMHbIi 3D dexT.
VYnpasnenue kak uHGOPMAITIOHHBINA
nporiecc. OOpaTHas CBS3b

11

Mogaenu u MOJEeTMpOBaHUE

12

I'padmr

13

Pemenne 3a1a4 ¢ momorsio rpados




14

JepeBbs

15 OCHOBBI TEOPUH UTP
[Tpaktuyeckas padora no teme "[lonck

16 BBIUTPBIIIHON CTPATErMu B UTPE C TTOJTHOMN
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOI'O MHTEIIEKTA

18 [TpakTuueckas padota o Teme "CpeacTra
HMCKYCCTBEHHOTO MHTEJIEKTa"

19 KonrponsHas pabora o Teme
«Teopernueckrie OCHOBbI HH(OPMATUKI
dopmanuzanys NOHATHUS aIrOpUTMA.

20 Mamuna TelOpHHTa KaK YHUBEpCaIbHas
MoJenb Beruuciennil. Tezuc Yépua—
Teropunra
[TpakTuyeckas pabora o Teme

21 "CocraBieHue pocTOil MporpamMmsl s
MamuHbl Teropunra'

22 Mammuna [Tocta

23 Hopmanesabieanropudmsr Mapkoa
AJTOpUTMUYECKH Hepa3pelInMble 3a1a4H.

24 3amaua octanoBa. HeBO3MOXKHOCTE
aBTOMAaTHYECKON OTIAKU IPOrpaMM

25 Cno>XHOCTh BBIYUCIICHUI
[Touck mpOCTHIX YKCEN B 3aJAaHHOM

26 JMana3oHe ¢ IOMOUIbIO aJlrOpUTMa
«pemiero IparoceHar

27 [TpakTuueckas padota nmo teme "llonck

IIPOCTBIX YHUCEN B 33aHHOM JiMara3oHe"




28

MHoropa3psiHbIe TENbIE YNCIa, 3aJa49n
JUTMHHOM apu(METHKH

29

[TpakTuyeckas pabora o Teme
"Peanu3anys BLIYUCIEHUH C
MHOTOpa3psIHbIMH yuciaMu"

30

CrnoBapu (acconaTUBHBIE MACCUBBI,
OTOOpaKEeHHMSI ). XAI-TaOIUIIBI.
[TocTpoenue angaBUTHO-YACTOTHOTO
CJIOBaps JIJIS 3a/IaHHOTO TEKCTa

31

[TpakTuueckas paboTa mo Teme
"[TocTpoenue andaBUTHO-4ACTOTHOTO
cioBaps IS 3aIaHHOTO TekcTa"

32

AHaan3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue mocienoBaTeIbLHOCTEN 10
mabJiony. PerymnsipHpie BRIpaKeHHS.
YacTOTHRIN aHAIIN3

33

ITpakTuyeckas padora no teMe "AHanus
p p
TEKCTa Ha €CTECTBEHHOM S3LIKE"

34

Crexu. AHaNIN3 MPaBUIBLHOCTH CKOOOYHOTO

BBIPAKCHUS

35

Brruncnenmne apupmMeTuueckoro
BBIPKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHON

dhopme

36

[TpakTuueckas paboTa mo Teme
"Brruncienue apuMeTHIECKOTO
BBIPXKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHON

dhopme"

37

Ouepenu. Mcnonp3oBaHue ouepeau ais




BPCMCHHOT'O XpaHCHHUA TaHHBIX

38

[TpakTuueckas paboTa Mo Teme
"Ucnons3oBanue ouepenu”

39

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J|BOoMuHbIE
(bunapueie) nepesbs. [locTpoenne nepesa
JUIS 3aJIaHHOTO apu(METHIECKOTO
BBIPAXKEHU

40

[TpakTuueckas paboTa mo Teme
"Hcnonb3oBaHue n€peBbEB IS
BBIUHCIICHUS apu(METHUECKUX
BbIpayKEHH "

41

PekypcuBHBIC alrOpUTMBI 00X0/1a JepeBa.
Hcnonp30BaHne CTEKA U OYEPEIH JITS
o0xoma nepena

42

PexypcuBHBIEC anropuT™MbI 00X0/1a JepeBa.
Hcnonk30BaHue CTEKa U OYEPEAH TSI
o0xoma nepena

43

Anroputmsl Ha Tpadax. [Toctpoenune
MHHHAMAJILHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

44

O6xox rpada B rimyouny. O6xox rpada B
LIAPUHY

45

KonnuecTBo pa3auyHbIX MyTel MEXIY
BEPIIMHAMU OPUEHTHUPOBAHHOTO
aIMKJINYecKoro rpada

46

Anroputm JleMKCTpBI.




47

[TpakTruyeckas pabora o Teme
"Bpruncienue JIMHbBI KpaTyauero nyTu
MEXy BeplInHaMHu rpada (aropuT™
HeiikeTpsr)"

48

Anropurm ®noiiga—Yopamuia

49

3agaum, perraemMple ¢ TOMOIIbIO
JTUHAMAYECKOTO MPOTPAMMUPOBAHUS
BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIIMIA

50

[TpakTuueckas paboTa mo Teme
"Brruncienue peKypcuBHBIX (DYHKITHI C
MOMOIIBIO JUHAMUYECKOTO
MporpaMmMupoBaHus"

51

3agaum, perraemMplie ¢ TOMOIIBIO
JTUHAMAYECKOTO MPOTPAMMUPOBAHUS
MOACYET KOJTUYECTBA BAPUAHTOB

52

[TpakTuueckas padora no teme "Tlomcuér
KOJIMYECTBA BAPUAHTOB C MOMOIIBIO
JTUHAMUYECKOT0 TPOrpaMMupoBaHus"”

53

3aiauu, pelaeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IpOrpaMMUPOBaAHUA:
3aJa4yy OIITUMHU3alInu

54

[TonsiTue o mapagurmax
nporpammupoBanusi. O030p S3BIKOB
IIpOrpaMMHUpPOBAHUS

55

[TonsiTne 06 0OBEKTHO-OPUECHTUPOBAHHOM
IPOTPaMMHUPOBaHUH

56

O0bexThI U Ki1accel. CBOMCTBA U METOBI
00BEKTOB




57 OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3
[TpakTuueckas paboTa Mo Teme

58 "Mcnonb30BaHre TOTOBBIX KJIACCOB B 1
nporpamme”

59 Pazpabotka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[TpakTuueckas pabota "Pa3paborka

60 MPOCTOM MPOTPAMMBI C UCIIOJIb30BAHUEM 1
KJ1accoB"
WNukancymsuus. [Ipaktuaeckas pabota 1o

61 teme "Pa3paboTka Kinacca, UCTIOIb3YIOIIETO 0.5
MHKAICYJIALNI0"

62 Hacnenosanue. [Tomumopduzm

63 [TpakTruyeckas pabora o Teme 1
"Pa3paboTka nepapxuu Ki1accoB"
Cpenbl OBICTpOI pa3pabOTKU MPOTPaAMM.

64 [TpoexTrpoBanue uHTEpPeiica
MOJIb30BATENS

65 [IpoexTupoBanue unTepderica
MOJIb30BATENS

66 Vcnonp30BaHnE TOTOBBIX YIIPABISIEMBIX
AJIEMEHTOB JIJIs IOCTPOCHUS HHTEpdetica
[TpakTuyeckas pabora o Teme

67 "Pa3zpaboTka mporpammsl ¢ rpau4eckumM 1
uHTepdeiicom”

68 N3ydenue BTOporo s3bika
pOrpaMMHPOBAHHS

69 N3ydenue BTOpOro s3bika




IPOrpaMMHUPOBAHUS

KonTtponbHas padoTa mo Teme «AJITrOpUTMBI

70 U IPOrPaMMUPOBAHUE)»
71 Dranbl KOMIIBIOTEPHO-MAaTEMaTUYECKOTO
MOJIETTUPOBAHUS
JluckpeTnsanus Npu MaTeMaTUu4eCKOM
72 MOJIETMPOBAaHUH HENPEPBIBHBIX ITPOLIECCOB.
MonenpoBaHue IBHKEHUS
7 [TpakTuyeckas pabora o Teme |
"MopenupoBaHue IBUKEHUS"
MonenupoBaHue OHOJIOTUYECKUX CHCTEM.
74 [TpakTuueckas paboTa mo Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"
MatemaTuueckrue MOJIEIN B 3KOHOMUKE.
75 BrruncnurenbHble 3KCIEPUMEHTHI €
MOJIETISIMU
BepositHocTHBIE MOfEenu. [IpakTyeckas
76 pabota mo Teme "MmMuTamonHoe 0.5
MOJIETMPOBAHUE C TOMOIIBIO METO/1a
Momnre-Kapno"
77 KomMmmproTepHOE MOIEIMPOBAHUE CUCTEM
yIpaBJIEHUs
78 O06paboTka pe3ynbTaTOB KCIIEPUMEHTA
79 TabGnuuHble (pensoHHbIe) 0a3bl JAHHBIX
[Touck, copTupoBKa U GUIbTPALUS TaHHBIX.
20 3anpockl Ha BRIOOPKY JIAaHHBIX. 3aIPOCHI C

rnapaMmerpamu. Beruucisgemple nosis B
3amnpocax




[TpakTuyeckas padora no teme "Padora ¢

81 roToBoi 0a30i qa”HHBIX"
MHoroTtabinu4HbIe 0a3bl TaHHBIX. THITBI

82 CBsi3el Mex a1y Tabnunamu. Buemnuit
kitod. [lenmocTHOCT 6a3bl TaHHBIX
[TpakTuueckas paboTa Mo Teme

83 "Pa3paboTka MHOTOTaOINYHOM Oa3bI
TaHHBIX"

24 3anpockl K MHOTOTA0IMYHBIM 0a3aM
TaHHBIX

25 [TpakTryeckas pabota o Teme "3anpockl K
MHOTOTa0IMYHOM 0aze TaHHBIX"

86 S3bik ynpaBnenus naHabiMu SQL
[TpakTruyeckas pabora o Teme

87 "VrpasneHue JaHHBIMU C TTIOMOIIIBIO SI3bIKA
SQL"

28 Hepensitmonnbie 6a3bl JaHHBIX.
DKCHEPTHBIE CUCTEMBbI

89 HNuTepHeT-nmpuinoxeHus
IloHsiTHE O CEPBEPHON U KIUEHTCKOU

90 4acTax caita. TeXHOJIOIUs «KJIHEHT —
cepBep», €€ TOCTOMHCTBA U HEOCTAaTKU

91 OcHoBbl s13p1ka HTML

9 [TpakTuueckas padota o teme "Co3nanue
TEKCTOBOM BEO-CTpaHUIIBI"

93 OcHoBbl s13p1ka HTML

94 OcHoBgsl s13p1ka HTML

95 [TpakTuueckas pabora no Teme "Coznanue




BeO-CTpaHUIIBI, BKIIOUYAIOIICH
MYJIbTUMEIUIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUEO)"

96 OcHoBbI KackaaHBIX Ta0auI ctuiei (CSS)
[TpakTuueckas paboTa Mo Teme
97 "OdopmieHue CTpaHHIIBI C TOMOIIBIO 1
KaCKaJIHBIX Ta0muI[ cTiiiei"
98 Cuenapuu Ha s3bIKe JavaScript
99 Cuenapun Ha s3pike JavaScript
100 ®dopMbI Ha BEO-CTpaHHUIIE
101 [TpakTudeckas pabota o Teme "O6padboTka 1
TaHHBIX popM"
102 Pa3memenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aitioB Ha calT
Kanpuposanue. Mcnpasnenue
103 HepCHeIfTI/IBBI. I'ucrorpamma. Koppekius
YpOBHEH, KOPPEKIUS I[BETA.
OO6eciBeunBaHNE IIBETHBIX N300paKCHUI
BBox n3zo0pakeHuii ¢ UCTIOJIb30BaHHEM
Pa3IUYHBIX U(GPOBBIX YCTPOHCTB.
104 0.5
[TpakTuueckas padota o Teme "OOpaboTKa
nrudposbIx Gororpaduit"”
Perymib. PaboTa ¢ obnactsimu. OUIBTPHL.
105 [Ipaktuyeckas padora no Teme "Perymb 0.5
¢ poBex Gortorpadpuit”
MHorocnoitabie n300pakeHus. TeKkCcToBbIC
106 ciou. Macka cnosi. Kananel. Coxpanenue

BBLIEJICHHON 00J1acTH




107

[TpakTruyeckas pabora o Teme
"MHorocnoitHbIe n300paxeHus"

108

[ToaroToBKa MILTIOCTpAIHiA U1 BeO-CaiiTOB.

[TpakTuyeckas pabora o Teme
" AHUMHpPOBaHHBIE N300paKeHUS"

0.5

109

Bexropnas rpaduka. Bekropuzammst
PacTpOBBIX U300PAKECHUI

110

[TpakTuueckas padota o Teme "BekTopHas
rpaduka"

111

[IpuHIUIIBI TOCTPOEHUS U PENAKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

112

[TpakTuueckas padota o treme "Co3nanue
MPOCTBIX TPEXMEPHBIX Mozenei"

113

Cerounble Moaenu. Marepuaibl

114

[TpakTuyeckas padora o Teme "CeTouHbIe
Mozenun"

115

MonenrpoBaHuEe HCTOYHUKOB OCBEIICHHUS.
Kamepsr

116

[TpakTuyeckas pabora o Teme
"Pennepunr"

117

AnuTuBHBIE TeXHOJOTHH (3D-ipuHTEpHI)

118

[ToHsiTHE O BUPTYyaIbHOM PEATLHOCTH U
JIOTIOJTHEHHOM PEaTbHOCTH

119

KonrponsHas pabora o Teme
«H(pOpMaAIIMOHHBIE TEXHOIOTUN

120

Hrorosoe nosTropenne B popmare KEI'D

121

Hrorosoe moBTopenue B popmare KEI'D




122 Hrorosoe moBTopenue B popmare KEI'D 1
123 Hrorosoe nmoBTropenne B popmare KEI'D 1
124 Hrorosoe nosropenue B popmare KEI'D 1
125 Hrorosoe nosropenue B popmare KEI'D 1
126 [IpoMexxkyTouyHas arrecTanusi Mo 1
nHpopmaruke 3a kypc 11 kmacca
127 Hrorosoe nosropenue B popmare KEI'D 1
128 Hrorosoe nmoBTropenne B popmare KEI'D 1
129 Hrorosoe nosropenue B popmare KEI'D 1
130 Hrorosoe nmoBTropenne B popmare KEI'D 1
131 Hrorosoe nosropenue B popmare KEI'D 1
132 Hrorosoe nmoBTropenne B popmare KEI'D 1
133 Hrorosoe nosropenue B popmare KEI'D 1
134 Hrorosoe nmoBTropenne B popmare KEI'D 1
135 Hrorosoe nmoBTropenne B popmare KEI'D 1
136 Hrorosoe nosropenue B popmare KEI'D 1
OBIEE KOJIMYECTBO YACOB I10 136 6.5

I[TPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* ndopmaruka (B 2 yactsax), 10 knace/ [onsikos K.1O., Epemun E.A.,
OGmecTBO ¢ orpaHnueHHON 0TBeTCTBeHHOCTHI0O « BUHOM. JlaGopaTopust
3HaHMI»; AKuoHepHoe odiecTBo «M3aarensctBo «lIpocBelienue»

» Uudopmaruka (B 2 wactsx), 11 kmacce/ [Tonskos K.1O., Epemun E.A.,
O61ecTBo ¢ orpannueHHOM oTBeTCTBeHHOCTHI0 «BUHOM. JlabopaTopus

3HaHul»; AkmonepHoe o0mecTBo «M3natenscTBo «IIpocBemienne»

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

M.H . bopoann Meroanueckoe nocobue ans yuutensa. Mupopmartuka.
YrnyOnaeHHbIH YPOBEHb

[Tonsiko, Epemun: Mupopmartuka. 10-11 kmaccrl. 3agauHuk B 2 4acTsX.

MockBab [IpocBemenue 2023 r.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://kpolyakov.spb.ru/index.htm

https://edsoo.ru/wp-
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