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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmmiero oOpa3oBaHus pa3pab0TaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCS CpPEICTBAMU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeisseT pacupeieieHUE ero
no kjaccaM (rojaM u3ydeHus), Ja€T MpUMEpPHOE pachlpeieiieHue yueOHbIX YacoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YIETOM  MEKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEN 00yUarOIIHNXCS.

[Iporpamma o nHbOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOW JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4YE€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3ydarolleu
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
nHOOPMATHKA U HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, OMHUPACTCS
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbrartel  yriiyOn€HHOro yYpoBHS ~HM3yueHHsT y4yeOHOro mpeamera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIOUEBBIMU MOHATHUSAMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE pelaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMH, TaKUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0OYy4Y€HUE, TMPOMBIIIJICHHBIM WHTEPHET BEIIeH, HWCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIUH OO0y4arouerocsi, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHMSI, OCHOBAHHOTO Ha IMOHUMAHUU POJH
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBS3b C KPUTEPUSAMH OLICHUBAHUS M CBA3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIAMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3/IaHUE U UCIOJIb30BAaHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHpopMaTuka» BBIAECISIOTCS YEThIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIBb30BAHUIO CPEICTB ONEPAMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue ocHOBbI HMHPOPMATHKH» BKIIOYaeT B ceOs
NOHATUUHBIMN anmapaT WH(QOPMATUKH, BOIMNPOCHl KOJIMPOBaHUS HWH(MOpMaIuH,
u3MepeHuss MHOOPMAIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aireOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH Ha Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealiM3alliy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIHM»  TIOCBSIUIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaiIu3a
JAHHBIX, HMCMHOJb30BAHUIO 0a3 JaHHBIX W D3JEKTPOHHBIX TAOMUI[ JJsl pPEeIICHUS
NPUKIIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npenmera «MHdopmaruka»
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEAJIOKEHBI 1JIs1 U3yUEHUS
OTJIEJIbHBIM MOTHBHPOBAHHBIM U CLIOCOOHBIM 00yUYarOIIUMCS.

VYrinyOnéHHbsli ypoBEHb U3y4Ye€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(pOpMaTUKHA 00ECIEYMBAET: MOATOTOBKY O0YyYaroluXcsi, OPUEHTUPOBAHHBIX HA



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM W WCCIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIIMAJAX U cAayde
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHJOBAaHHBIX ISl U3yuyeHUs HHOOpMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
noMoUIbI0 IUH. KOHTpOJIIepsl BHEMHUX YCTPOCTB. [IpsAMoii TocTyn K mamsTy.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MoOOWJIBHBIE LHU(POBBIE YCTpOWCTBA U HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapanmienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrepaloOHHBIE CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTammsiuuss W = JAEUMHCTAULALIUSA  OPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpyi (haisos.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obecnieueHue. Kommepueckoe 1 HEKOMMEPUECKOE HCIIOIb30BaHUE MTPOTPAMMHOTO
obecrnieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHbhle KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cetb UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagmMuHuctpupoBanue. [lojlydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuusi CBA3M C y310M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoHHBIE CUCTEMBI. | €00KAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrMi. OOume mpobsieMbl 3aliuThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uH(popManmoHHbIX cuctemax. lIpaBoBoe oOecneueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoHcTBax. BpenoHocHOE MporpaMMHOe 00ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
mmdpoBanusi RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanasie U 3HaHusd. MHpopmannoHHble Mpolecckl B MPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AECKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHMIIBI U3MEepeHHs KonuecTBa UHpopMauu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JCIUMOCTU YUCIa HA OCHOBAaHUE CHUCTEMbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA M3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

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

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3piBaHUS. BbICKa3bpiBaTelbHbIE (HDOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHHOCTH. JIorndeckue onepauuy U onepanuy HaJl MHOXKECTBAMU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBA apryMeHTOB. [10JIHbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxem Ha JIOTMYECKMX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YHMCEN B IAMSITH KOMIIBIOTEPA. 3HAuaIlas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPU BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl peleHus 3aJad Ha KommbioTepe. MHCTpyMeHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOUYHBIX Tabiul. Otianoussiii BbiBoA. Ilomiarooe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxnbele ycinoBus. Ilukner ¢ ycimoBueM. [LlMKiabl 1O NEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH JJIS ITOJIB30BATE.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex NMpOCTBIX YMCEN B 3aJlaHHOM Juaras3oHe. [IpencraBinenue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeaypbl U GyHKIIVH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenue  OMOAMOTEK  MOANPOTPAaMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxEéHHOE BBHIYMCIEHUE MJIWH KPUBBIX. Bhluncienue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS ISt 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYLYI0 CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alipaBUTE, YIOBIETBOPSIOUIUX 3aJIaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAaCCUBA MJIM YUCIOBOM MOCIEA0BATEILHOCTH (CyMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MAacCHBAa IO 33JaHHBIM MPaBUIIAM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIICHNE MAaKCUMyMa (MUHUMYyMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u ¢dopmatupoBanue. I[IpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCkH, ornaBieHue. KosuiektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX IMpoleccopax. O0iayHble CEpPBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHPOBAHUS MAaTEMaTHUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOSHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYaTBIX W KpPYroBbiX auarpamm. llocTtpoenue rpadukoB
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHkus, orpaHudyeHus. JlokaibHble M T00QJBbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmel  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmspl CKaTHS JaHHBIX C TOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIIOHEHTBHI cUCTEMBI M HX B3auMoaelcTBHe. CHCTEMHBIN
addekrt. YnpapneHue kak nHGopMalMoHHbIi nporecc. OOpaTHas CBS3b.

Mogenun u moaenupoBanue. llens MoaenupoBanusi. COOTBETCTBHE MOACIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIATHBIX 3a71a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUIl, CIHUCKOB CMEXKHOCTU. PemieHue
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmNpelereHue KOoJuyecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeo. JlepeBbs moumcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBINIHBIE CTPATETHH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEILIEKT B KOMIIBIOTEPHBIX Urpax. Vcrmonab30BaHHE METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTruBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHsle ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopMmanuzanuss  HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIIOKHOCTH  aJrOPUTMOB. AJITOPUTMBI  [TOJIMHOMHAIBHON
cinoxxHoctd. [lepebopubie anroputmbsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psiaHble 1eble YUCIIa, 337a4d JJIMHHOW apu(pMETHKY.

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYEcKoro rpada. Anroputm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoza IepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPAaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCIECHUE PEKYPCHUBHBIX (PYHKITUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a]1a4l ONTUMHU3AIUU.

[Tonsitne 060 0OBEKTHO-OPUEHTUPOBAHHOM MpOTrpaMMHUpOoBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenpl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepderica
nosib3oBaTens.  VMcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
pOrpaMMHUPOBAHUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIHMPOBAHUSA: MOCTAaHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanusi Tpud MaTEeMAaTHYECKOM MOJIECIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
AKCHEPUMEHTHI C MOJCIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yabTaTaM 3KCIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MimMuranmonsHoe
MojenupoBanue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBoil 0a3oil naHHBIX. 3amoigHeHue O0a3pl JaHHBIX. [loWck, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buemnuit kinrou. [{emocTHOCTS 0a3bl TaHHBIX. 3aPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHni ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenne. Kanpuposanue. Vcnpasienne
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
CoxpaneHnue BblIeneHHONW obOsactu. IloaroroBka miumocTpauuii Juisi BEO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOIBI TOCTPOEHUSI M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
PEaIbHOCTH U JOTIOJHEHHOM PEaJIbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 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 IIEHHOCTHBIX OpHUEHTAI[MM, TO3UTUBHBIX BHYTPEHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JCSITEIBHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOpsJKa,  COOJIIOJICHUE  OCHOBOTMOJIAralolNuX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIBHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO 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 OTHOIIEHHWE K MHPY, BKIIOYAsl OCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370POBOTO W  Oe3omacHOro  oOpa3a  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOHN JEATEIHHOCTH TEXHOJOTUYECCKOW W COIMAIbHOM
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSAX HAyKH WH(GOPMATUKH W HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) KOJIOTHYECKOT0 BOCITUTAHMSA:

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(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, 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
1@ poBoii TpaHchopMaIui MHOTHX cep )KU3HH COBPEMEHHOTO O0IIECTBA;

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

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpPMATUKE Yy OOYYAIONMIMXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

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

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHHWE K JIOCTHKCHHUIO LEeTH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATh €ro MPU OCYIIECTBICHHMH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

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



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wusydenuss HHPOPMATUKM Ha YPOBHE CPEIHETO OOIIETOo
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yHUBEpCaJIbHbIe Y4YeOHBbIC NEUCTBUS, PETYISITHUBHBIE YHUBEpPCAIbHbIE Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrMUYecKue AeiiCTBHUS:

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

YCTaHaBJIMBATh CYUIECTBEHHBIN MPU3HAK WM OCHOBAHMS IUIsl CpPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

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

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIu3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PEUICHUS! TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ MIPU CO3JAaHUU YUYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aaauy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
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 CPELLY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTUUYECKYIO O00JacCTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4YeHUsI HHPOPMAIMH U3 UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpoOpMalMu U 1EJEeBOM  ayJIUTOpUH, BbIOMpas ONTUMAJIbHYIO (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

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

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHWBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

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;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh IPEANOCHUIKH KOH(MIUKTHBIX CHTyalluid H
CMSATYATh KOH(JIUKTHI;

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



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3yJbTaT Mo pa3padOTaHHBIM 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 YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanmus:

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

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUS N[podsiieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

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 JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
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:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kKypca HUHPOPMATHKU YriyOJE€HHOTO ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A3 PerT», «MHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHUs] W  HamlpaBleHUs HCIOJIb30BAHUSA, YMEHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHCHHIA), MOHUMATH
MOCIIEIOBATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTAHHBIX,
OYNCTKAa W OIICHKAa KadecTBa JJAaHHBIX, BBIOOp W/WIM TIOCTPOSHHUE MOJICIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIM4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIUIIAX OPraHU3ALNHA U (PYHKIIMOHHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, NPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MTEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMporpaMM, 0a3 JaHHBIX W
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OINpEAeNATh CPEAHIOI CKOPOCTh IMEpeAauyd JAaHHBIX, OLIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA IMOCTPOCHHUS 3alMCH YUCIa B MO3UIIMOHHON CUCTEME CUHCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTHUECKUX BBIPAXKEHUH, HCIOIB3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATh HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPAaBHEHU;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YHUCENl, aHAJIM3 CUMBOJIBHBIX CTPOK U APYIHX), aJITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
ITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHUE OCYIIECTBISATh AHAIW3 NPEMJIOKEHHOW IPOTPaMMBI:
OTIPEAETATh PEe3yAbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
pOrpamMmbI, (HOPMYIUPOBATH MPEIOKEHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHUE HCITOJIH30BATh AJICKTPOHHBIC TAOJHIIBI JUTsI aHAIW3a, TPEICTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTrHO3UPOBAHMUS).

B mnpouecce u3yueHus Kypca HHPOPMATUKU YTrayOn€HHOTO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUNM (MpePUKCHBIE KOIbI), MCIOJIb30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJTOPUTMHYECKUE 3a7auM, CBSI3aHHBIC C aHAIU30M Tpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAYy BepuIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB U JJIA TMPEACTaBICHUS apU(PMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE NPOrpamMm 0a3oBbIC
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJI30BaTh 0a30BBIE OMEpalil CO CTPYKTypamMu JaHHBIX, MPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpelncTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIHYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKHUE MOJICIH /I aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (HOPMYIUPOBATH IIEIh MOJICIUPOBAHUS, BBITOIHSITH
aHaJgu3 Ppe3yJbTaTOB, IIOJAYYEHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATh JUYHOC WH(POPMAIMOHHOE TPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHHUS TEXHOJIOTHMH MCKYCCTBEHHOTO HMHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

No
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HaumenoBanue pa3neson
U TEM Y4EOHOro
npeaMera

KomuuecTBo
4acoB

[IporpammHoe coaepkanue

OCHOBHBIE BUJIBI ICATEIHBHOCTH
00yJaronuxcst

Paznea 1. lHludposasi rpaMOTHOCTDH

1.1

Kowmrbrotep -
YHUBEPCAIBHOE
YCTPOMCTBO 00pabOTKH
TTaHHBIX

6

TpeOoBaHUS TEXHUKH OC30MTACHOCTH U
TUTHUCHBI TIPU pabOTe C KOMITBIOTEPAMH U
NIPYTUMHU KOMIIOHEHTaMu IIU(ppoBOro
OKPYKEHHS.

[ [puHIMIIBI pA0OTHI KOMIIBIOTEPOB U
KOMITbIOTEPHBIX CUCTEM. APXUTEKTypa
¢on Heiimana. [apsapockas
apxumexmypa. ABTOMaTH4YECKOE
BBITTIOJIHEHHE MMPOTrPaMMbI IIPOLIECCOPOM.
OnepaTtuBHas, MOCTOSTHHAS U
OJITOBpeMeHHast amsiTh. OOMeH
JTAaHHBIMU C TOMOIIIBIO IIIHH.
KOHTpoUIephl BHEIIIHUX YCTPOMCTB.

[ [pssMOM JOCTYIT K TAMSITH.

OCHOBHBIC TCH/ICHIIUU Pa3BUTHS

KOMIIBIOTCPHBIX TEXHOJIOTUM.

AHAJTM3UPOBATH YCIOBUS UCIIOIB30BAHUS
KOMITBIOTEPA U IPYTUX JOCTYITHBIX
KOMITOHEHTOB ITU(DPOBOTO OKPYKEHHUSI C
TOYKU 3PEHUSI TPEOOBAHUM TEXHUKHU
0e30macHOCTH ¥ TUrHeHbl. ONUCHIBAThH
COCTaBHBIC YACTH W IIPUHIIUIIBI PAOOTHI
KOMITBIOTEPOB, MOOUJILHBIX YCTPOMCTB,
KOMITBbFOTEPHBIX CUCTEM.
XapakTepu30BaTh KOMIIBIOTEPHI PA3HBIX
MOKOJICHUI.

Vckats B cetn MiaTepHeT nndopmaimio
00 OTEUECTBEHHBIX CICIHMAINCTAaX,
BHECIIIMX BKJIAJl B PA3BUTHE
BBIYMCIIUTEILHOU TEXHUKU. [[puBOINTH

[TPUMEPBHI,




[lapatebHbIC BHIYUCIICHHS.
MHOTOnpo11eCCOPHBIE CUCTEMBI.
CyniepkomnbtoTepsl. Pacnipenenénnnie
BBEIYHMCIIUTEILHBIE CHCTEMBI 1 00paboTKa
OOJBIINX JTaHHBIX. MOOHIIbHEIC

1T (POBBIC YCTPOUCTBA U UX POJIb B
KOMMYHHUKAIUAX. BcTpoeHHbIE
KOMITbIOTEPBl. MUKPOKOHTPOJIIEPHI.
Po6oTH3MpOBaHHbBIE TIPOU3BOICTBA

[MOJTBEPKAAIOIINE TEHICHIIUN Pa3BUTHS
BBIYMCIIUTEIbHON TEXHUKHU.

[[OSCHATH CYIITHOCTh MapaJUICIIbHBIX
BbIUMCIEHUN. [I[pUBOIUTE MpUMEPBI
3a/1ad, JUIsl PEIIEHUsI KOTOPBIX
[MPUMEHSAIOTCS] CYIIEPKOMITBIOTEPHBIE
TEXHOJIOTMU WJIA TEXHOJIOTUH
pacnpeeNEHHBIX BBIYNCICHUMN.
XapakTepu3oBaTh pOOOTU3UPOBAHHBIE
[POU3BOJICTBA, MOOMJIbHBIE IIU(PPOBHIE
YCTPOMCTBA U UX POJIb B KOMMYHUKAIUSIX

1.2

[IporpamMmmHoOe
oOecrieueHue

[IporpammHoOe obecrieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM.
Bupl nporpaMMHOTO 00€CTICUEHUS U UX
HazHayeHne. OcoOeHHOCTH
MPOTPaMMHOT0 00ecTIeUeHUST MOOMITBHBIX
ycTpouicTs. [lapannensHoe
nporpamMmupoBanue. CucTeMHOE
POrpaMMHOE 0OECIICUECHHE.
OnepalluOHHbIE CUCTEMBI. Y THIIUTHI.
[paiiBepsl ycTpoucTB. MHCTAIIIALMSA 1
NEUHCTAISALNS TPOrPaMMHOTO
o0ecrnedeHusl.

daiisioBble cucTeMsl. [IpuHLIHIBL
pa3MeleHrs 1 UMeHOBaHusI (haiijioB B
mosroBpeMeHHou nmamsth. [labmonsr aist

ONMMCaHUs TpyMM (ailyios.

PaboTtath ¢ rpadmyeckum unrepdericom
oneparmoHHo# cucteMsl (OC),
CTaHJIAPTHBIMU H CITYKECOHBIMHU
MPIJIOKEHUSMU, (HaiIOBEIMU
MEHEKEPAMH.

CoOOTHOCHTD BH/IbI TUIICH3UH HA
MCITOJIb30BAaHUE TTPOTPAMMHOTO
obecTicUeHUS 1 MOPSAI0K ero
WCIIOJIb30BaHUS U PAaCIPOCTPAHCHUSI.
[TprBOIUTH MPUMEPHI TIPOIPUETAPHOTO U
CBOOOTHOTO MPOTPAMMHOTO 00CCTICUCHHS,
MPEIHA3HAYCHHOTO JIJISl PEIICHUS OTHUX U
TeX ke 3agau. Ha3pIiBaTh OCHOBHBIE
MpaBOHAPYIIICHUS, UMEIOIINE MECTO B

00J1aCTH HCIIOJIHb30BAHUS MporpaMMHOIO




3akoHogaTenbcTBO Poccuiickoi
Ddenepanu B 00J1aCTU IPOTPAMMHOTO
oOecrnieuenus. JInensnupoBanue
pPOrpaMMHOro odecredeHus: U UG POBBIX
pecypcos. [IponpuerapHoe u cBo601HOE
[pOrpaMMHOE 00€CTICUCHHUE.
KoMmMmepueckoe 1 HEKOMMEpUECKoe
MCITOJTb30BaHNE TIPOTPAMMHOTO
oOecrieueHus U MUPOBBIX PECYPCOB.
OTBETCTBEHHOCTb, yCTaHABIMBaEMas
3aKOHOJATEILCTBOM Poccuiickoit
Ddenepanyu 3a HEIPABOMEPHOE
WCITIOJIb30BAHUE TIPOTPAMMHOTO
oOecrieueHus 1 HU(POBBIX PECYPCOB

00ecIIcUCHUs, U OTBETCTBCHHOCTD 3a HHUX,
MPETYCMOTPEHHYIO 3aKOHOIaTEIIHCTBOM
POD.

Ilpakmuueckue pabom bl

1. Uncmannayus u oeuncmaniayust
npozspamm

1.3.

KomneroTepHbIe ceTH

[ [prHIIMIIBI TOCTPOEHUS U aniapaTHbIE
KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
CeteBblie mpoTokoJibl. CeTb IHTEpHET.
Anpecanus B cetn HTepHeT. [IpoTOKOIBI
ctexka TCP/IP. Cucrema TOMEHHBIX UMEH.
Paznenenue IP-cetu Ha nojicetu ¢
MOMOIILIO MacoK IozceTei. CeTeBoe
aqMuHUCTpupoBanue. [lomyyeHue
JTAHHBIX O CETEBBIX HACTPOMKaxX

KoMmIbroTepa. [I[poBepka HanMuMs CBA3U

[OSICHATE TPUHLIUITBI TOCTPOEHUS
KOMITBIOTEPHBIX CETEN.

BoIgBisiTh 00111€€ U paznudus B
OpraHu3aluy JJOKAJIBHBIX U TJI00ATBHBIX
KOMIIBIOTEPHBIX ceTell. [[puBoauTh
npumepbl poTokosioB creka TCP/IP ¢
onpeneIEHHBIMU QYHKITUSIMH.
lcronp30BaTh MacK MoAcCeTeN ISt
pazouenus IP-cetu Ha mojiceTu.

[IprMeHsTH IPOrpaMMHOE




c y3sioM cetu. OnpeneneHne MapupyTa
NIBU>KEHUS [TaKETOB.

Bunel nesrenbHOCTH B cet IHTEpHET.
Cepsucsel HTepHerTa.

[" eonH(OpMAITMOHHBIC CUCTEMBI.

[ €0JIOKAIIMOHHBIE CEPBUCHI PEATTBHOTO
BpEMEHU (HapuMep, JOKaIus
MOOMJIBHBIX TeJIe()OHOB, ONPEAEICHHE
3arpy>KEHHOCTH aBTOMarucTpaiei),
WHTEPHET-TOPTOBIISI, OpPOHUPOBAHKE
OWJIETOB U TOCTHUHHUIIL.

[ ocynapCTBEHHBIE 3JIEKTPOHHbBIE
cepBUCHI U yciryru. COUAIbHBIE CETH -
OpraHu3alys KOJUIEKTUBHOTO
B3aMMOJICUCTBUS U OOMEHA JaHHBIMH.
CeTeBOM ITUKET: NpaBUJjla OBEICHUS B
kuOepnpoctpancTse. [Ipobiema
MOJTMHHOCTH TOJIy4YeHHON HH(pOpMaInu.
OTKpbITEIE 00pa30BaTEILHBIE PECYPCHI

oOecrniedeHue AJisi MPOBEPKU
PabOTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomul:

1. Cemesoe aomunucmpuposaue

1.4

Nudopmarmonnas
0€30macHOCTh

TeXHOreHHBbIC U SKOHOMUYCCKHE YTPO3BI,
CBSI3aHHBIC C UCIIOJIH30BAHUEM
WH)OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TexHosorui. O0ume mpooIeMbl 3aUThI
nH(popMaIuu 1 HHPOPMAITMOHHON
6e3omacHoctr. CpecTBa 3amuThl

nH(OpMaIUU B KOMITBIOTEPAX,

XapakTepru30BaTh CYITHOCTh MIOHATHN
«uH(pOpPMaIUOHHAS OE30TTACHOCTHY,
«3ammTa “HPOpMaIum.
dopMyTHpOBaTH OCHOBHBIC MTPaBUIa
WH()OPMAITMOHHON O€30MaCHOCTH.
AHaJIM3UPOBATh 3aKOHOIATEIBHYIO 0a3y,

Kacaroryrocs: THHOpMAaIIMOHHON




KOMITBIOTEPHBIX CETSIX U
aBTOMATHU3UPOBAHHBIX HH(POPMAITMOHHBIX
cuctemax. [IpaBoBoe obecrieueHue
WH(GOPMAIIMOHHON 0€30MaCHOCTH.
DekmpoHHas Yyugppoesas noonucsy,
cepmuuyuposanHvle caimol U
OOKYMeHMmbL.

[TpenoTBpaieHue
HECAHKIIMOHUPOBAHHOTO JIOCTYTIA K
MTMYHON KOH(PHUICHIIMATEHON
nH(pOpMaIuu, XpaHsIIeics Ha
MEPCOHAITBHOM KOMIBIOTEPE, MOOMITBHBIX
ycTporcTBax. BpenoHocHoe
MPOrpaMMHOE 00ECIIEYEHHE U CITOCOObI
O0pHOBI ¢ HUM. AHTUBUPYCHBIC
nporpamMmbl. Opranu3aius JT9HOTO
apxuBa uH(opmanuu. PesepsHoe
konrpoBanue. [laponbpHas 3amura
apXxuBa.

[[TndpoBanne naHHbIX. CHMMETPUYHBIC H
HecuMMeTpudHbIe i psl. [Hudpor
[MPOCTON 3aMEHBI.

[Tudp Lezaps. [ludp Buxenepa.
Anroput™ mudposanus RSA.
Cmeeanoepaghus

0€30I1aCHOCTH.

[[puMeHSTh CpecTBa 3aITUTHI
nH(popMaruu: 6paHaAMay3PHI,
AHTHUBUPYCHBIC TIPOTPAMMBI,
MapoJMPOBAHNUE U ApXUBUPOBAHMUE,
mudpoBaHUE.

[IpenoTBpamniaTh HECAHKIIMOHUPOBAHHBIH
TOCTYTI K TUYHOU KOH(PHISHIIMATIBHON
nH(bOpMaIuu, XpaHsIiencs Ha
MEPCOHAIEHOM KOMITBIOTEPE, MOOHITEHBIX
YCTPOMCTBAX.

Ilpakmuueckue pabomel:

1. Aumusupycuvle npoepammoi.

2. lllugpposanue oannwix

Hrtoro no pazneny

24




Pazgea 2. Teopernyeckue 0OCHOBBI HH(POPMATHKHU

2.1

[IpencraBienue
uHpopMaru B
KOMITBIOTEPE

19

Nudopmanusi, JaHHbIC U 3HAHMUSL.
H}opMaIimoHHbIE TTPOIIECCH B IPUPOJIE,
TeXHUKE U oO1ecTse. HempepbiBHBIE U
NTMCKPETHBIC BEJIMYMHBI U CUTHAJIBI.
Heo0xoaumMocTh TUCKpeTU3aun
uH(hOpMaIUK, MPeTHA3HAYCHHON IS
XpaHeHus, repeaayu u o0paboTKU B
IU(POBBIX CUCTEMAX.

J[BOMYHOE KOJUPOBAHHUE.

PaBHOMEpHBIE U HEPABHOMEPHBIE KO/IBI.
JlekoiupoBaHKe COOOIICHU,
3alMCaHHBIX C TTOMOIIBIO HEPABHOMEPHBIX
koz10B. Ycnoue dano. [loctpoeHue
OJIHO3HAYHO JEKOAUPYEMBIX KOJIOB C
noMoIIIbIo JiepeBa. I pag AnA. Mapkosa.
EAHUIBI H3MEPEeHHS KOJIMYeCTBA
uHpopMaru. AnpaBUTHBIN MOAXOA K
OLICHKE KOJIMYECTBa MH(POPMALIUH.
CucteMsl cuncienus. Pa3sépHyras
3aIUCh LIEJIBIX U IPOOHBIX YUCE B
MO3UIIMOHHOW CUCTEME CUUCIICHUS.
CBolicTBa MTO3UIIMOHHOM 3aIIMCH YHUCIA:
KOJIMYECTBO LU(P B 3aMKUCH, MPU3HAK
NETMMOCTH YUCJIa HA OCHOBAHUE

[[0sICHATH CYIIHOCTD MOHATUH
«IHGOPMAIIHS, «TAHHBIEY, «3HAHUSI.
Pemath 331241 Ha U3MEPEHUE
uH(pOpMaIK, 3aKIIFOYEHHON B TEKCTE, C
MO3UIMU aj(aBUTHOTO Toax0/aa (B
MPE/IOI0KEHUN O PABHOW BEPOSITHOCTH
MOSIBJICHUSI CHMBOJIOB B TEKCTE).
[TosicCHATH HEOOXOIUMOCTh M CYIITHOCTD
TMCKPETU3ALIMH TIPU XPaHCHUH,
nepeaadye U o0pabOTKe TaHHBIX C
[MOMOIIbI0 KOMITBFOTEPOB.

[[prBOIUTH MPUMEPHI PABHOMEPHBIX U
HEpaBHOMEPHBIX K0J0B. KonupoBaTh u
IEKOIUPOBATH COOOITICHUS C

M CII0JIb30BaHUEM PABHOMEPHBIX U
HEPaBHOMEPHBIX KOJIOB.

Ctpouth npePuKCHBIC KOJIBI.
KiaccuduimpoBarb cucTeMbl
CUHCIICHMUS.

BpInonHATE CpaBHEHUE YHCE,
3alCaHHbIX B JIBOUYHOM,
BOCBMEPUYHOM U MIECTHAAUATEPUYHOU
CHCTEMaX CUMCJICHHUSI.

OcCylIeCTBIATh NEPEBO YUCEI MEXKITY
JIBOMYHOW, BOCbMEPUYHOU




CHCTEMBI CYMCIICHUS. ANITOPHTM
MepeBO/Ia LIEJ0ro yncia u3 P-uuHoi
CHCTEMBI CYHCIICHUS B JCCATHYHYIO.
AJITOpUTM TiepeBojia KOHeuHOU P-udHon
IpoOH B JECATHUHYIO. AITOPUTM
TIepeBOa [EJIOT0 YMCIIA U3 IECITUIHON
CHCTEMBI CUHCIICHUS B P-n4HYyI0.

[TepeBo/1 KOHEUHOM IECITUYHOMN IpOOU B

P-nunyro. /[BonuHas, BOCbMepUYHas 1
IIECTHAIIATEPUYHAS] CUCTEMBI
CUHMCJICHMS, CBSI3b MEXK1y HUMU.
Apudmernueckue onepanuu B
ITO3HUITMOHHBIX CHCTEMAaX CUMCIICHUS.
Tpouunas ypasHoeeuienuas cucmema
cuucierus. Jlgouuno-oecamuynas
cucmema CHUCieHUsl.

Koauposanune tekcroB. Koguposka
ASCII. OmHOOaNTHBIC KOTUPOBKH.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00hEMA TEKCTOBBIX
COOOIIIEHUH.

Konuposanue nzobpaxenuit. OueHka
nH(OPMAITMOHHOTO 00bEMaA
rpaUIeCKuX TaHHBIX MPHU 33JaHHBIX
pa3peIIeHUH U TIIyOMHEe KOJUPOBAHUS
uBera. L[BeToBbie Mosienn. BektopHoe

Y ILIECTHAALATEPUYHON cucTeMaMu
CUMCIICHHUS.

BBINOHATE CII0KEHUE U BBIUNTAHUE
qucell, 3alIMCaHHbIX B IBOMYHOI,
BOCBMEPUYHON U IIECTHAALATEPUIHON
CUCTEMAX CUHUCIICHHUSL.

Ocy1iecTBIATh KOJIUPOBAHUE TEKCTOBOM
uH(pOpMaIUU C TOMOUIBIO
KOJMPOBOYHBIX TAOJIHII.

Onpenenars UHPOPMALUOHHBIN 00BEM
TEKCTOBBIX COOOILIEHUM B pa3HbIX
KOJMPOBKaX.

Brranciars pazMep HBETOBOW MAIUTPHI
10 3HAYCHUIO0 OMTOBOM TITyOMHBI IIBETA.
Omnpenenars pazMepsl rpaduIECcKux
(aitnoB NpU U3BECTHBIX pa3pelICHUH U
riyOvHe KOAUPOBAHUS LIBETA.
Boruucnsate 1HGOPMALIMOHHBIN 00BEM
(G pPOBOI 3BYKO3aIUCH 110 YaCTOTE
JTUCKPETHU3AIINH, TITyOUHE KOANPOBAHUS
Y BPEMEHH 3aIlHCH.

Ilpakmuuecxkue padomut:

1. Jluckpemuszayus epaguueckoti
ungpopmayuu.

2. Jluckpemuzayus 386yK0801
ungopmayuu



KoaupoBanue. @opmathl rpadUuecKux
daiinos. TpéxmepHas rpaduka.
OpakranpHas rpaduka.

Koauposanue 3Byka. O1ieHka
MH()OPMAITMOHHOTO 00BhEMA 3BYKOBBIX
NAHHBIX TIPU 33JaHHBIX YaCTOTE
JTUCKPETU3AINH U PA3PSTHOCTH
KOJUPOBAHUS

2.2

OCHOBBI aNTeOphl JIOTUKU

14

AnreOpa soruku. [lonsitue
BBICKa3bIBaHUS. BbICKa3bIBaTEIbHBIC
dbopmbl (npenukatsl). KBaHTOPBI
CYLIECTBOBAHUS U BCEOOIIIHOCTH.
Jloruueckue onepanuu. TaOauIbI
WCTUHHOCTH. JIornueckue BhIpaKeHHUS.
Jlornueckne ToXaeCTBa.
Jl0Ka3aTenbCTBO JOTMYECKUX TOKAECCTB C
MOMOIIBIO TaOIUI] HCTUHHOCTH.
Jlornyeckue onepanuu 1 oneparuu Haj
MHOXECTBaMHU.

3aKOHBI aIreOphl JOTUKH.
JKBUBAJICHTHBIE IPEOOPA30BaHUS
JTIOTMYECKUX BbIpaxxeHuil. Jlornueckue
YpaBHEHUS U CUCTEMbl YpaBHEHUM.
Jlornyeckue GyHKIM. 3aBUCUMOCTD
KOJIMYECTBA BO3MOXHBIX JIOTUYECKHUX
(GYHKUIUNA OT KOJIMYECTBA apIyMEHTOB.
[TonHbIE CUCTEMBI JTOTUYECKUX

[[prBOAUTH MPUMEPHI JIIEMEHTaPHBIX U
COCTaBHBIX BBICKA3bIBAHHUH.

Paznuuath BhICKA3bIBAHUS U MPEAUKATHI.
Y cTaHaBIMBATH CBSA3b MEXKTY anreOpoit
JIOTUKU U TEOPUEU MHOXKECTB. BhIUUCIATH
3HAYCHMS JOTUUYECKUX BBIPAXKEHUI C
JTIOTUYECKUMH OTIEPALMSIMU KOHBIOHKIIUH,
NTU3BIOHKIIUN, UHBEPCHUH, UMILTUKAIIUH,
SKBUBAJICHIIMU.

[IpoBOUTH aHAN3 TAOJIUIl HCTUHHOCTH.
CtpouTh TaOIUIIBI HCTUHHOCTH
JTIOTMYECKUX BBIPAXKECHUI.

OcCylIecTBISATh YKBUBAJICHTHbBIE
peoOpa30BaHUs JIOTHICCKUX BBIPAKCHHM
C UCIIOJIb30BaHUEM 3aKOHOB aJIreOpbl
JIOTHKH.

OcymecTBIATh MOCTPOECHUE JIOTHUYECKOTO
BBIPAKECHUS C IAHHOMN




byHKIHA.

Kanonuueckue Gpopmbl JTOTHUECKUX
BbIpakeHU. COBEPILICHHBIC
NTM3bIOHKTUBHBIE 1 KOHBIOHKTUBHBIE
HOpMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS IO TaOJIUIE HCTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMIiproTepa. Tpurrep. Cymmarop.
MHoropaspsigHblii CyMMaTop.
[TocTpoeHune cxeM Ha JIOTHYECKHUX
PJIEMEHTAX 10 33JITaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIMCh JIOTUYECKOTO
BBIPAKEHUS 10 JJOTHYECKON CXEME.
Mukpocxemovl u mexHoI02UA UX
npouzeoocmea

TaOJIMIICH HICTUHHOCTH U €T0 YIPOIICHHE.
Periath npocThie JOTUYECKUE YPaBHEHUS
U CUCTEMBbI YpaBHEHUH.

X apakTepu30BaTh JIOTUYECKUE IIEMEHTHI
KOMITBIOTEPA.

[ToACHATH yCTPOWCTBO CyMMaTOpa U
TpUTTEpA.

3anuchIBaTh JIOTHYECKOE BBIPAKEHUE 10
JIOTHYECKOM CXEME.

CTpouTh cXeMbl Ha TOTHYECKUX
PJIEMEHTAX 10 33IaHHOMY JIOTHYECKOMY
BBIPAKEHUIO.

Ipakmuueckue pabomul:

1. Ilocmpoenue u ananuz maobauy
UCMUHHOCTMU 8 MAOIUYHOM Npoyeccope

2.3

KomrbrorepHas
apudMeTruKa

[IpencraBieHne NEAbIX YUCET B TAMSITH
KoMIbIoTepa. OrpaHUYEHHOCTD
rana3oHa Yuces Py OrpaHUYCHUU
KOJInueCcTBa pa3psanoB. [lepenonnenue
pa3psAaHOM CeTKU. be33HakoBbIE U
3HAKOBBIC JIaHHbBIE. 3HAKOBBIN OUT.
JIBOUYHBIA JOIOJHUTEIBHBINA KO
OTPULIATEIILHBIX YUCET.

[ToO6uTOBBIC TOTHYECKUE OTIEPAIIUH.
Jlornueckuii, apuMeTHIECKUIN U

nuknaeckuit capuru. Lludposanue

[Tosy4yaTh BHyTpEHHEE IPEACTABICHUE
[[EJIBIX U BEIIECTBEHHBIX YMCEI B MaMATH
KOMIIBIOTEPA; ONPEAEIISATH 110
BHYTPEHHEMY KOJly 3HAUEHHUE YHUCIIA.
XapakTepu3oBaTh 0€33HAKOBHIC U
3HAKOBBIC JIAHHBIE.

[TosICHATH TOPSIOK BBITTOJTHEHUS
apu(METHIECKUX OTEepaIlui C TEIBIMU U
BEILIECTBEHHBIMU YHCJIAMH B IIPOLIECCOPE.

HpI/IMeH}ITB MMOOHUTOBEIC JIOTHYECKHUE




C MIOMOIIIBIO IOOUTOBOM Onepaluu
«uckiroyaroriee NI .

[IpencraBneHre BEIIECTBEHHBIX YHCEN B
NaMsATH KOMITbIOTEpA. 3Havalas 4acTb U
NopsAA0K uucia. J(uamna3oH 3Ha4eHUH
BEIIECTBEHHBIX yKcel. [Ipobaembl
XpaHEHUs BELIECTBEHHBIX YHCEI,
CBSI3aHHBIE C OTPAHUYCHNEM KOJINYECTBA
pa3ps0B. BeinmonaHeHue onepanuii
BEIIECTBEHHBIMU YHCIaMH, HAKOIUJICHHUE

onepanuu.
XapakTepu30BaTh NPEACTABICHUE U
XPAHCHUE B MaMATH KOMIIBIOTEpA
BEILIECTBEHHBIX YHCEIL.

[10osiICHATD IPUYMHBI HAKOIIJICHUS OIIHUOOK
MPU BEIYUCIICHUSX C BEIIECTBEHHBIMU

YU CIIAMU.

IIpakmuueckue pabomuoi:

1. M3yuenue nopaspsaonozo MawmuHHo20o
npedcmaesiieHus Yevlx U euecmeeHHbLX

OIIMOOK NP BBIYUCICHUAX yucern
Toro mo pasaeny 40
Pa3znes 3. AIrOpuT™MbI M IPOrpaMMHUPOBaHHE
3.1 BBenenue 16 OnpeneneHre BO3MOXKHBIX Pe3yJbTaTOB  [BBISICHATH pe3ynbTar padoThl alropuT™Ma

B IPOTPaMMUPOBAHNE

pabOThI MPOCTEUIITINX AITOPUTMOB
YIPaBICHUS UCTIOTHUTESIMU U
BBIUMCIUTEIbHBIX AJITOPUTMOB.
Onpenenenne UCXOAHBIX TaHHBIX, IPU
KOTOPBIX aJIFTOPUTM MOXKET JaTh
TpeOyeMblil pe3ybTarT.

JTanbl pelieHus 3a1a4 Ha KOMIIbIOTEPE.
HHCTpyMEHTaJIbHBIE CPEICTBA:
TPAHCIISTOP, OTIATIHK, MPOPUINPOBIIHUK.
KoMnuiisiiyst 1 MHTEpIpeTaius
POrpaMM.

BupTyanbHbie MaIlIWHBIL.

HHTerpupoBaHHas cpeia pa3padoTKu.

17151 UCTIOJTHUTENIS TIPU 33TaHHBIX
VCXOJHBIX JaHHBIX, OIPEAECIATH
BO3MOYKHBIE UCXOJIHBIE JaHHBIE JJIS
W3BECTHOTO pe3yinbTata. [[puBoauThH
[IPUMEPBI AITOPUTMOB, COAEPKALIUX
MOCJICIOBATEIbHBIC, BETBSIIUECS U
UKJINYECKUE CTPYKTYPBHIL.
AHQJIM3UPOBATH IUKINYECKHUE AITOPUTMBI
17151 UICTIOJIHUTENSA. BhIACHATH STamnsl
peLIeHUs 3a]a41 HA KOMITBIOTEPE.
[TOSICHATBH CYIITHOCTH BBIAEICHHBIX
STaIloB.




MeToap! OTJIaZIKU IPOTPaAMM.
Hcnonp3oBaHne TPACCHPOBOYHBIX
tabmui. OTIag04YHbIN BHIBO/I.
[TomaroBoe BBINOJIHEHHE TPOTPAMMBI.
Touxu ocranosa. [IpocMoTp 3HaYEHHUM
HepEMEHHBIX.

SI3wik mporpammupoBanus (Python,
Java, C++, C#). Tumbl JaHHBIX:
IIeJIOYUCIICHHBIE, BEIIECTBEHHBIE,
CHUMBOJIbHBIE, JIOTHUYECKUE. BeTBIeHMU .

CrnoxHbIe YCIIOBH. HHKJII)I C YCIIOBHCM.

[{uKJIBI 110 IEPEMEHHOM.
B3anmo3aMeHsA€MOCTh pa3IMYHbIX
BUJIOB LIMKJIOB. IHBapHaHT UKIIA.
CocrapnieHue nuKiia ¢ UICIOJb30BaHUEM
3apaHee ONpeAeIIEHHOTO HHBAPUAHTA
UKJIA.

JIOKyMEHTHUPOBAHHUE MPOTPAMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
[ToaroToBka onucaHusi IPOrpaMmbl U
WHCTPYKIIMH JJISI I0JIb30BATEIIS.
AnTOpUTMBI 00pa0OTKH HATYPATBHBIX
YHCel, 3alMCaHHBIX B TO3ULIMOHHBIX
CUCTEMax CUHCIICHMS: pa3OueHue
3aMyuCH YKcia Ha OTAeNbHbIE HUDPHI,
Hax0>XJI€HUE CYyMMBbI U IPOU3BEICHUS
udp, HAX0XKACHUE MaKCUMATIbHOU

OTnaxuBaTh IPOTPaAMMBI C TTOMOIIHIO
TPACCUPOBOYHBIX TAOJIHUIL U C
UCTIOJTb30BaHUEM BO3MOKHOCTEH
OTJIYMKA CPENIbl MPOTPAMMHUPOBAHUS.
CocTaBisATh JOKYMEHTAIUIO Ha
IpOrpaMMmy.

Pa3pabarteiBaTh 1 pean30BBHIBATh HA
SI3BIKE TIPOTPAMMHUPOBAHHS AJITOPUTMBI
00pabOTKH IEJIbIX YUCEN, B TOM YHUCIIE
nepeOOpHbBIE aITOPUTMBL.
Pa3zpabatbeiBaTh mporpamMmsI Jj1s
00pabOTKM TaHHBIX, XPAHSIIINXCA B
TEKCTOBBIX (paiinax.

Ilpaxmuuecxkue padomoi:

1. Buidenenue u oopabomra yugp
Yeno2o Yucia 8 pa3iuyHblX CUCIeMAax
CUUCTIEHUSL C UCNOTIb308AHUEM ONepayull
YenouUCTIeHHOU apu@dMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OAHHbIX, XPAHAWUXCS 8
Gaiinax



(MUHUMATBHON) TTUQPHI.

Haxosx/1ieHrne Bcex MpOCThIX YUCEN B
3aaHHOM Auana3oHe. [IpencraBnenue
qucia B BUie Habopa MpOCThIX
COMHOKUTENEH. AJITOpUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

OO6paboTKa JaHHBIX, XPAHAIIUXCS B
¢aiinax. TekcToBbIE U ABOMYHBIE (haIbI.
daiinoBbie IepeMeHHbIe ((hailioBbIe
ykaszarenu). Utenue u3 aitna. 3anuce B
daiin

3.2

BcriomorarenbHbie
AJITOPUTMBI

Pa3Ouenue 3aa4un Ha MOA3aa4H.
[ToamporpaMmel (TIpOIIEypHI U
¢bynkuun). Pekypcus. PekypcuBHbie
00BbeKTHI ((hpakTansl). PekypcuBHbie
poLeIypbl U QyHKIIUH.
Vcrionp30BaHue cTeKa JjIsl OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.

lcnonb30BaHKe CTaHIAPTHOU
OMOIMOTEKH S3bIKA MPOTPAMMHUPOBAHUS.
[TonxmroueHue OUOIMOTEK OAIPOrPaMM
CTOPOHHHUX MPOU3BOJUTEIIEH.
MoyIbHBIM HPUHLNAI IOCTPOECHUS
pOrpamMm

Pa30uBaTh 3a1auy Ha MOA334a4H.
OdopMIATH JIOTUYECKU LEIOCTHBIE WIIN
MOBTOPSIIOLINECS (PparMeHThl IPOTrpaMMbl
B BUJIe moAnporpaMm. [1osicHATh
CYIIHOCTb PEKYPCHUBHOT'O AJITOPUTMA.
Haxonutb pekypcuBHbIE OOBEKTHI B
OKPYAIOILEM MHUPE.

OnpenensTb pe3yibTaT padoThl MPOCTOTO
peKypcuBHOTO anropurma. Mcrnonb3oBarh
CTaHJapTHBIE OMOTUOTEKH TTOAMPOTPAMM
SI3bIKA TPOrPAMMUPOBAHHUSI, OMOIHOTEKH
CTOPOHHUX NpousBoguteneu. [IpumeHaTs
MOJTyJIbHBII NPUHIIHI MPU pa3paboTke

porpamm.




Ilpakmuueckue pabomol:

1. Hcnonvzosarnue noonpozpamm
CManOapmuou OubIUOMeKU s3bIKa
npOSPaAMMUPOBAHUSL.

2. Paspabomra noonpoepamm.

3. PexypcusHble noonpocpammul.

4. MoOynbHbiil npunyun nocmpoenus
npozpamm

3.3

YuciieHHBIE METOABI

Hucnennsie MeTobl. TouHOE M
MPUOJIMKEHHOE PEIIECHUS 3a/1a4u.
UucaeHHbIe METObI PELIECHUS
ypaBHEHUI: METO] iepedopa, METOT
MOJIOBUHHOTO Aenenus. [Ipubmmkénnoe
BBIYMCJICHUE JYINH KPUBBIX. Boluncnenue
I0AAeH PUryp ¢ MOMOIIBIO YUCIEHHBIX
METO/I0B (METO/1 MPSMOYTOJIbHUKOB,
MeTof Tpanenuii). [Touck makcumyma
(MUHMMYMa) QYHKIIUU OJTHOM
[IEPEMEHHONU METOIOM ITOJIOBUHHOI'O
NETIEHUS

[T0sSICHATD IPUHITUTIBEI PAOOTHI YHCICHHBIX
METOJIOB, PA3HUITY MEXIY TOUHBIM H
MPUOTNKEHHBIM PEIICHUSIMU
BBIYHMCIIATEILHBIX 33/1a4.

Pas3pabatbIBaTh U OTIIAXKUBATH
POrPAMMBbI, PEATU3YIOIINE YUCICHHBIC
METOJIBI PEIICHUS YPaBHEHUH,
npUOINKEHHOE BHIYUCIICHHUE JITTUH
KPUBBIX M IUIOIIA K (GUTYp, TTOUCK
MakcuMyMma (MUHUMYyMa) (PyHKUIHUN OJTHOM
[IEPEMEHHOM.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewenue ypagnenuu.

2. Ilpubnuscénuoe sviyucieHue OnuH
Kpuswlx u niowaoeu gueyp.

3. Ilouck maxkcumyma (MuHumMyma)

dyuKyuu




3.4 |AnropuTMbI 00pabOTKH 5 O6paboTKa CUMBOJILHBIX JAHHBIX.
CUMBOJIBHBIX JaHHBIX BcTpoeHHbie QyHKITUH S3bIKA
MpOorpaMMHPOBaHUS ISl 00pabOTKU lcrionp30BaTh BCTPOCHHBIE (DYHKITUH
CUMBOJIbHBIX CTPOK. AJITOPUTMBI SI36IKA TTPOTPAMMUPOBAHUS TSI
00pabOTKM CUMBOJIBHBIX CTPOK: MOJICYET |00pabOTKHU CHMBOJIBHBIX CTPOK.
KOJIMYECTBA MOSBICHUI CUMBOJIA B Pa3pabaTbIBaTh U OTIIAXKUBATH
CTpOKE, pa30MeHNe CTPOKH HA CJIOBA [0 [IPOTPaMMBI, PEATTU3YIOIINE TUIIOBBIC
MpOoOEeTHLHBIM CUMBOJIAM, TTOUCK QITOPUTMBI 00PAOOTKH CUMBOJIBHBIX
MOJICTPOKY BHYTPH JTAHHOM CTPOKH, TTaHHBIX HA BEIOPAHHOM SI3BIKE
3aMeHa HalJICHHOU MOJCTPOKHU Ha IPYTYIOIPOrpaMMUPOBAHHS.
cTpoky. I" eHeparus Bcex CJIOB B [IpeoOpa3oBBIBATh YHCIIA B CHMBOJIBHYIO
HEKOTOPOM aji(paBUTE, yIOBIETBOPSIOLIUX CTPOKY H OOPATHO.
3aIaHHBIM OTPAHUYCHUSIM. Ilpakmuueckue pabomoi:
[IpeoOpa3oBanue yncna B CUMBOJBHYIO (1. [locumsonvhas obpabomka cmpok.
CTPOKY ¥ 0OpaTHO 2. Obpabomka cmpoK ¢ UCNONb308AHUEM
dyuKyul cmanoapmuol obubauomexu
S1361KA NPOCPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
V00871em8opAIOUUX 3A0AHHOMY YCA0BUIO
3.5 |Anroput™Mbl 00pabOTKH 10 MaccuBBI M TOCIE0BATEILHOCTH YHUCEI.

MaCCHBOB

Brruncienne 0000mEHHBIX
XapaKTEPUCTHK IJICMEHTOB MacCHUBa WIIN
YMCJIOBOM TTOCIICIOBATEIPHOCTH (CYMMBI,
MIPOU3BEICHUS, CPETHETO
apu(pMETHIECKOTO, MUHUMAJILHOTO U
MaKCUMAaJIbLHOI'O DJIEMEHTOB, KOJIUYECTBA

DJICMCHTOB,

[[prBOIUTH NpUMEPBI OAHOMEPHBIX U
NIBYyMEPHBIX MaccuBOB. [IpuBoauTH
MIPUMEPBI 33]1a4 U3 ITOBCEIHEBHOM KU3HU,
MPEATNOJIATAIOIINX UCTIOJIB30BAHNE
MaCCHBOB.

Pa3pabaTbIBaTh U OTIIAXKUBATH
IPOrPaMMBbl, PEATU3YIOIINE TUIIOBBIE




YIOBJIETBOPSIONINX 3aJaHHOMY YCIIOBHIO).
JIMHENHBIM MOKUCK 33JJaHHOT0 3HAUCHUS B
MaccuBe. COpTHPOBKA OJTHOMEPHOTO
MaccuBa. [IpocTbie METOIBI COPTUPOBKHU
(MeToq my3bIpbKa, METOJI BEIOODA,
cOpTHpOBKa BcTaBkamu ). COPTHUPOBKA
CIIUSTHHEM.

bricTpasi COpTHPOBKA MaccHBa (aJITOPUTM
QuickSort).

JIBOWYHBII TTOMCK B OTCOPTUPOBAHHOM
MAaCCHBE.

J[ByMepHBIe MacCHBBI (MATPHIIBI).
AJTOpUTMBI 00paOOTKH JBYMEPHBIX
MAaCCHBOB: 3aII0JTHCHUE JBYMEPHOTO
YHCJIOBOI0 MAacCHBA I10 33 JaHHBIM
paBUIaM, IIOMCK JIEMEHTa B IBYMEPHOM
MacCHBE, BEHIYMCIICHUE MaKCUMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, IEPECTaHOBKA
CTPOK H CTOJIOIIOB IByMEPHOTO MAaCCHBA.
Paspabomka npoecpamm 0151 peutenus
npocmovix 3a0a4 AHAIU3A OAHHBIX
(ouucmra oannvlx, knaccugpurayus,
AHAIU3 OMKLOHEHUIL)

QITOPUTMBI 00pAOOTKH OJTHOMEPHBIX U
TIBYMEPHBIX MACCUBOB, Ha BEIOPAHHOM
SI3BIKE TTPOTrPAMMHUPOBAHHS.
\Pazpabamuvleame npoepammsl 05
peuieHust npoCmulX 3a0a4 aHAIU3A
OAHHbIX.

IIpakmuueckue pabomawi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0600wénmvix
Xapaxmepucmuk mMaccusa (4uciosotl
1noC1e008amenbHOCmU).

3. Ilouck MuHuMAaIbHO20
(MaKcumanbHo20) nemMeHma 8 YUCi080M
Wmaccuse.

4. Jlunetinwblli NOUCK 3a0aHHO20
BHaueHus 8 mMaccuse.

5. IIpocmuie memoOvl copmuposKu
Wmaccusa.

6. bvicmpas copmuposka maccusaa.

7. J[souunblil nouck.

8. Obpabomxa mampuy,.

9. Ananu3z oanHwvix

Htoro no paszneny

44




Paznen 4. UnopmaniuoHHbIe TEXHOJIOTHH

4.1 (O0paboTKa TEKCTOBBIX 6 TexcroBblil mponeccop. PenaktupoBanue [Pa3padarbiBaTh CTPYKTYPY JOKYMEHTA.
TTOKyMEHTOB u opmatupoBanue. [IpoBepka cnosb30BaTh CpeICTBA aBTOMATU3AIUN

opdorpaduu u rpammatuku. CpeicTBa  [IPU CO3IaHUU TJOKYMEHTA.
[MOMCKa U aBTO3aMEHBI B TEKCTOBOM [IpuMeHATH paBUiia ITUTHPOBAHUS
[TPOLIECCOPE. UCTOYHUKOB 1 0(OPMIICHHS
Mcnonb30BaHUE CTUIICH. OuoIMorpad)ueCcKuX CChUIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBBIE [[prHMMAaTh y4acTHE B KOJUIEKTUBHOM
NOKyMeHTbl. CHOCKH, OTJIaBJICHUE. paboTe HaJl JOKYMEHTOM.
KomnektuBHas pabota ¢ JOKyMEHTaMH.  [BBIMOIHATH HAOOP U MPOCTYIO BEPCTKY
NHCTpYMEHTHI PELIEH3UPOBAHUS B MaTeMaTHYECKUX TEKCTOB.
TEKCTOBBIX Mpolieccopax. OOmayHbIe IIpakmuueckue padbomuwi:
cepBuchl. Jlenopas nepenucka. Pedepar. (1. Bépcmra ookymenmog
[IpaBuia MUTUPOBAHMS HICTOYHUKOB U C MamemMamuyecKumMu Gopmyiamu.
odopmiteHUs1 OMOIHOrpad@UISCKUX 2. Muozocmpanuunvie 00OKyMeHMmbL.
ccputok. OdopmiieHne crucka 3. Konnexmusnas paboma c
nmuTeparypsl. Cmanoapmeol 0OKyMenmamu
OubIUOCPAPUYECKUX ONUCAHULL
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOU
TeKcTa. TeXHU4YecKHne cpe/icTBa BBOJIa
TekcTa. Crieruaan3upoBaHHbIE CPEJICTBA
PEIaKTUPOBAHUS MATEMATUICCKUX
TEKCTOB

4.2 |AHanu3 TaHHBIX 8 AHanu3 gaHHbIX. OCHOBHBIE 3a/1a4n [[prBOAMTH MpUMEPHI 33/1a4 aHAIM3a

aHaJM3a JJaHHBIX: POTHO3UPOBAHUE,
KiaccupuKanys, KiacTepu3aims, aHaln3

OTKJIOHEHUU.

JTAHHBIX.
[losicHATE Ha MpUMepax

[MOCJICA0BATCIIbHOCTDL PCIICHUS 3aaa4




[locnenoBaTenbHOCTD pelIeHUs 3a1a4
aHaJIM3a JaHHBIX: COOp MEPBUYHBIX
JaHHBIX, OYNCTKA U OLIEHKA KauecTBa
JaHHBIX, BBIOOP W/WUJIM MIOCTPOEHUE
MOJIeNH, TIpeoOpa3oBaHue JaHHBIX,
BU3YaJIM3allUsl JaHHBIX, UHTEPIPETaUs
pe3ynbTaToB. [IporpamMmMHbIe cpenicTBa U
MHTEPHET-CEPBUCHI AJI1 00pabOTKU U
peCcTaBlICHUs JaHHbIX. bosbiine
naHHble. ManmHHOe 00yUYeHue.
Humennexmyanonwlil aHanu3 OAHHbIX.
AHanu3 JaHHBIX ¢ TOMOIBIO
ANIEKTPOHHBIX Ta0uIl. Beruncienue
CYMMBI, CPEIHETO apu(PMETHUECKOTO,
HanOOJbIIEro (HAMMEHBLIET0) 3HAYEHUS
nuarna3oHa. Beruncienue
Kod(hpuIreHTa KOPPENSIIIUU IBYX PSIIOB
naHHbIX. [TocTpoenue cTonoyarsIx,
JTUHEWYATBIX U KPYTOBBIX AHATrPAMM.
[TocTpoenue rpa@ukoB GyHKIHIMA.
[TonGop nuHMM TpeHa, pelieHne 3a1a4
IPOrHO3UPOBAHMS.

HucneHHoE pelieHne ypaBHEHUH ¢
OMOIIBIO TOJ00pa MmapameTpa.
OnTuMH3aIms Kak MONCK HAMITyUIIeTo
pEILIEHNUs B 33JIaHHBIX YCIOBHSIX.
LleneBast pyHKIMSI, OTPAaHUYEHUS.

aHaJIM3a JTaHHBIX.

Pemars npoctele 3a1aun ananusa
JTAHHBIX C TTOMOIIBIO JIEKTPOHHBIX
TaOJIHUIL.

Hcnonps30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonp30BaTh CpeacTBa JIEII0BOM
rpaduKy ISl HATTSTHOTO
IIPE/ICTABIICHAS TAHHBIX.

Pemiate mpocthie pacuéTHble U
ONITHMH3AIMOHHBIC 33191 C TIOMOIIHIO
AJIEKTPOHHBIX TAOJUII.

Ilpakmuuecxkue pabomeut:

1. Ananusz oannvix c nomowsbio
91EeKMPOHHBIX MAOAUY.

2. Hazcnsaonoe npeocmasnenue
pe3yibmamos CmamucmuiecKou
00pabomKU OaHHLIX 8 UdEe OUALPAMM
cpeocmeamu pedaKxmopa 31eKmpOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBaHUE.

4. Yucnennoe peuwienue ypasHeHuti ¢
nOMOWbI0 No0bopa napamempa.

5. Pewenue 3a0au onmumuzayuu ¢
NOMOWBIO IJIEKMPOHHBIX MAOIUY



JlokanpHBIC U TJI00ATBHBI MUHUMYMBI
neneBor PpyHkiuu. Pemenue 3amay
ONTHMH3AIMHU C TIOMOIIBIO 3JIEKTPOHHBIX
TaOJINII

Hrtoro o pazneny 14
Pe3epBHOE Bpemst 14
OBIIEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME
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HaunmeHnoBaHue pa3zenoB
U TEM Y4EOHOIo
npeaMera

KomnunuectBo
4acoB

[IporpammHoOe coniepkanue

OCHOBHBIE BUJIBI IE€ATEIHLHOCTH
00yJaroImMXxcs

Pasnen 1. Teopernueckue 0CHOBbI HH(P)OPMATHKH

11

Nudopmarnus u
MH()OpMaAIMOHHBIE
IPOLIECCHI

10

TeopeTrueckre moaxoabl K OLIEHKE
KOJIMYEeCTBA MH(POPMALIIH.

3aKOH aJITUTUBHOCTU MH(GOPMAIIHH.
®opmyna Xapriau. MUapopmanus u
BepoaTHOCTh. Dopmyna [llenHoHa.
AJTOPUTMBI CXKaTUS JAHHBIX.
Anroput™m RLE. Anroputm Xaddmana.
Anroputm LZW. Aaroputmsl cxxatus
TTAaHHBIX

C oTepsSIMU. Y MEHBIIIEHUE TITyOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIE UACH
anroputMmoB cxxarus JPEG, MP3.
CkopocTh niepeiaun JaHHbIX.
3aBUCUMOCTh BPEMEHHM Mepeiaun OT
nH()OpMaIIMOHHOTO0 00BEMA TaHHBIX U
XapaKTePUCTHUK KaHaa CBA3U. [[puauHbI
BO3HUKHOBEHUS OIMMHUOOK TIPH Iepeaade
nmaHabIX. Koabl, mo3BOISIONINE
0OHapyXUBaTh U UCIIPABIISITH OMINOKH,
BO3HUKAIOIIUE [IPU NIepeade TaHHBIX.
Paccrosaue Xammunra. Koguposanue

XapaKkTepu30BaTh pa3INIHbIE
TEOPETUUYECKHUE MOJIXObI K OLICHKE
KoJmyecTBa uHGopmanuu. OnUChIBaTh
M3ydaceMble aJITOPUTMBI CXKATHS JJAHHBIX,
CpaBHHMBATDH PE3YJbTATHI UX PAOOTHI.
Pemrats 3a1a4n Ha OTpeieICHUE
BPEMEHHM TEepeIaun JaHHBIX M0 KaHAITy
CBSI3M C U3BECTHBIMHU XapaKTEPUCTUKAMMU.
[ToSCHATH PUHLIUIBI OOHAPYKEHUS U
WCIIPaBIICHHS OIMMMUOOK MPH Mepeiaye
ITAaHHBIX C TTOMOII[BI0 TOMEX0YCTONYUBBIX
KOI0B. I10sICHATE 3HaUeHNE TOHITUHI
«CHUCTEMay, «IIOJCUCTEMAy, «CUCTEMHBIN
D PeKT», «ynpaBiIeHUE)»; 3HAUCHUE
0OpaTHOM CBSI3H JJISL JOCTHKEHUS LIS
yIIpaBJICHUS.

Ipakmuueckue padomel.

1. Corcamue 0anHbIX ¢ NOMOUBIO

aneopumma RLE.




c noBTopeHueM 6uToB. Konbr Xammunra.
CucrteMbl. KOMIIOHEHTBI CUCTEMBI U X
B3aumoiericTBre. CucTeMHbIN 3P eKT.
YipaBieHue Kak HHPOPMaIMOHHBIHI
npouecc. O6patHast CBSI3b

2. Coicamue OaHHbIX ¢ NOMOWbIO
aneopumma Xagpmana.
3. Corcamue OanHblx ¢ nomepamu

(ancopummer JPEG, MP3).

4. Ilomexoycmoiiuugvie KOObl

1.2

MoenupoBaHue

Mogenu u moaenupoBanue. Llenb
MOJICTUPOBaHUs. AJIEKBATHOCTh MOJIEIN
MOJICTTUPYEMOMY OOBEKTY WIIH MPOIIECCY,
eIy MoAenupoBanus. @opmanuzanus
MpUKIaaHbIX 3a1a4. [IpeacraBnenue
PE3yJbTaTOB MOJIEJIMPOBAHUS B BUJIE,
yI00HOM JIJIs1 BOCTIPUSATHS YEJIOBEKOM.

[ paduueckoe npeacTaBiIeHUE TaHHBIX
(cxeMbl, TAOIUIBL, TpaUKN).

['pads1. OcHoBHBIEC TOHATHS. Buab
rpados. Onucanue rpad)oB ¢ TOMOUIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTH. Pelienue
QITOPUTMUYUECKHUX 3aJ1a4, CBSI3aHHBIX C
aHan30M rpadoB (IOCTpOCHHE
ONTUMAJILHOTO IMMYTHU MEX1Y BEPIIMHAMHU
rpada, onpeneneHrne KOJIu4aecTBa
Pa3IMYHBIX YTEH MEXy BEpIIMHAMU
OPUEHTUPOBAHHOT'O AIIMKIUYECKOTO
rpada).

/lepeBbsi. bunapHoe nepeso. JlepeBbs

Onpenensarb MOHATUS «MOJIETIbY,
«MOJICTTUPOBAHUE.
KraccuduimpoBarb MOJEH 110
3a1aHHOMY OCHOBaHUI0. OnpenensiTh
[1eJ1b MOJICTTUPOBAHUS B KOHKPETHOM
ciIyJae.

[[puMeHATH aNTOPUTMBI HAXOXKJICHUS
KpaT4anllvX IyTel MEX1y BEpIIMHAMHU
OpUEHTHUPOBAHHOTO Tpada.
[[puMeHATH anTOPUTMBI ONIPEICTICHUS
KOJIMYECTBA PA3IMYHBIX MTyTEH MEXITY
BEPIIMHAMH OPUEHTUPOBAHHOTO
AIUKJIMYEeCKOro rpada.

[[puBOANTH MPUMEPHI UCTIOTH30BAHUS
NIepeBhEB U TpadoOB MPU OMHCAHUH
00BEKTOB U MPOIIECCOB OKPYKAIOIIETO
MUpAa.

CtpouTh nepeBo nepedbopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJEIb
HEKOTOPOU CUTyaLlNH.

JlaBaTh ompeieNIeHUE BHIUTPHIIITHON

CTpATETHH.




mouncka. CriocoOsl 00x0/1a epeBa.
[IpencraBienue apudpmeTHaecKux
BBIPAXCHUU B BUJE AepeBa. JJUCKpeTHbIE
UTPbI IBYX UTPOKOB C MOJIHOU
nHpopmanuen. [loctpoenune nepesa
nepebopa BapuaHTOB, ONTMCAHUE
CTpaTeruu Urphbl B TAOJIUYHOU PopMme.
BhIMTpBINIHBIE U IPOUTPHILIIHBIE
MO3ULINU. BBIUTPBIIIHBIE CTPATErUU.
CpencTBa UCKYCCTBEHHOTO MHTEJUICKTA.
CepBHCHI MALIMHHOTO MEPEBOJA U
Pacro3HaBaHUs YCTHOM pEUH.
KorautuBHbie cepBuchl. UnenTudukarms
U TIOMCK U300pa’KEeHUM, paclio3HaBaHUE
it CamooOy4Jaronyecs: CUCTEMBI.

M CKyCCTBEHHBIN UHTEIJICKT B
KOMITbIOTEpHBIX Urpax. Mcrnonb3oBanue
METOJIOB NCKYCCTBEHHOT'O MHTEJIJIEKTA B
oOyuvaronux cucremax. Mcnonb3oBanue
METOJI0B HCKYCCTBEHHOT'O UHTEJIJIEKTA B
poboTtotexHuke. IHTepHeT Bele.
[lepcrieKTUBBI PA3BUTHSI KOMITBIOTEPHBIX
WHTEJUIEKTYyaJbHbIX cucTteM. HelipoHHbIe
ceTu

OnuchIBaTh BHIUTPHINIHYIO CTPATETHIO B
3aJaHHOM UTPOBOM CUTyallUM B hopMe
nepeBa WM B TaOJIWYHOM dopme.
[10sICHATD MOHSATUSA «UCKYCCTBEHHBIN
WHTEIICKT», «MAllIMHHOE 00YYEHUE).
[IpuBOANTH MPUMEPHI 33124, PEIIAEMbBIX
C MOMOIIIBIO UCKYCCTBEHHOTO
WHTEJICKTA.

Ilpakmuueckue pabomut:

1. Ilouck eviuepvluunou cmpamezuu 8
uepe ¢ NoIHOU uH@opmayuetl.

2. Cpedcmea uckyccmeenHo2o
uHmeIeKma

Htoro no paszneny

18




Pa3zaes 2. AiIropuT™Mbl H IPOrPAMMMPOBaHKeE

2.1 [DrneMeHThl Teopuun 6 dopmanu3zanus NOHATHS aJlTOPUTMA. [TOACHATDH MOHATHS «BBIUUCIUTEIIBHBIN
AJITOPUTMOB MamrHa TeroprHra Kak yHUBEpCaJIbHAS [POIIECCY, «CIOKHOCTD aJITOPUTMAY,

MO/J1eJ1b Beruuciaennil. Tesuc Yépua- «3(P(HEKTUBHOCTH AITOPUTMa.
TrrOpuHra. [TpuBouTE pUMEPHI AP HEKTUBHBIX
Mawuna Ilocma. AITOPUTMOB.
Hopmanvnvie ancopugmor Maprosa. CocTaBisTh NPOTPaMMBbI JIJI1 MAIIUHBI
Aneopummuyecku Hepaspeuwiumvle TrropuHra.
3a0auu. 3adaua ocmanosa. Ucnonvzosames HopmanvHble aneopugpmvl
[Heso3moorcHocms agmomamuyeckon Mapxoea.
OMAAOKU NPOZPAMM. JlaBaTh OLICHKY CJIOKHOCTH U3BECTHBIX
OHCHKa CJIO’KHOCTH BBIYHCJICHHUH. QJITOPUTMOB.
BpeMa pa6OTbI 1 00BEM HCHOJ’IBB}’GMOVI Hpakmuqe(y(uepaﬁombl:
[IaMATH, UX 3aBUCUMOCTB OT pasMepa 1. Cocmasnenue npocmou npocpammsl
MCXOJHBIX JaHHbIX. OLeHKa o151 mawunsl Toropunea
ACHMIITOTUYECKOM CIOKHOCTHU
QITOPUTMOB. AJITOPUTMBI
MOJIMHOMHUAIBHOM CJIOKHOCTH.
[lepebopHbie anroputmel. [IpumMepsl
Pa3JIMYHBIX AITOPUTMOB PEIIECHUS OJHOMN
3a/71a4M, KOTOPBIE UMEIOT PA3INYHYIO
CJI0’)KHOCTh

2.2 |ANTOpPUTMBI U CTPYKTYPHI 28 [Touck MPOCTHIX YKCEIT B 33 ITaHHOM M cnonb30BaTh AITOPUTM «PEILLIETO

TAaHHBIX

rana3oHe ¢ TOMOIIBIO allrOpUTMa
«petieto DparocheHay.
MHoropaspsiHbIe TeNIbIe YUCIIa, 3891

TUITMHHOM apu(METHKH.

JpaTocdeHay s OUCKa MPOCThIX
yucell B 3aaHHOM auanasoHe. [losgcHaTs
MPUHLIUATIEI 00paOOTKH MHOTOPA3PSITHBIX

L CJIbIX YN CEI




CnoBapu (accolMaTUBHBIE MACCHUBHI,
oToOpakeHus ). X31I-TaOIUIIbI.
[TocTpoenue andaBUTHO-9aCTOTHOTO
CIIOBaps IS 3aJJaHHOTO TEKCTa.

Ananuz mexcma Ha ecmecmeeHHOM
s1361Ke. BoloeneHue
nociedosamenvHocmeti no wadJioHy.
Pecynsaphvie svipasicenusi. Yacmommuwiil
aAHAU3.

Crexu. AHaIN3 TPaBUWIBHOCTH
CKOOOYHOTO BEIpaKeHUS. Brraucienue
apu(pMETUIECKOTO BHIPAKECHHUS,
3aIIMCaHHOTO B TOCT(HUKCHOH hopMme.
Ouepenu. Mcnionb3oBanue ouepenu aiis
BPEMEHHOTO XpaHeHHUs JaHHbIX. Casa3Hble
cnucku. Peanuzayus cmexa u ouepeou c
NOMOWDBIO CEAZHBIX CNUCKOS. ANTOPUTMBI
Ha Tpadax. [loctpoeHrne MUHUMATIBLHOTO
OCTOBHOTO JIepEeBa B3BEIIICHHOTO
CBSI3HOTO HEOPUEHTUPOBAHHOTO Tpada.
006x00 epagha 6 enyouny. O6x00 epagha 6
wupury. KommaecTBo pa3IuvHbBIX MyTeH
MEXIy BEpIITUHAMU OPUEHTUPOBAHHOTO
AIUKIIMYECKOTO Tpada. AITOPUTM
J[eUKCTpHL.

Aneopumm @Pnouoa-Yopwanna.

1 pEai30BbIBaTh COOTBETCTBYIOIINE
QITOPUTMBI Ha SI3BIKE
MpOrpaMMHUPOBAHUS.

[IprMeHATH clioBapu (accoIMaTUBHBIC
MacCCHUBBI, 0OTOOpaXKE€HUs1) B 3a/1a4ax
00pabOTKH JIaHHBIX.

BhINOMHATE IPOCTON aHAIW3 TEKCTA HA
€CTECTBEHHOM $I3BbIKE, B TOM YHUCJIE C
MCIIOJIb30BAaHUEM PETYJIIPHBIX
BBIPAKECHUU.

[TosICHATH IPUHIIUIIBI PAOOTHI CTEKA U
o4depe/ld, UCTIOIb30BaTh CTEKU U OUepean
TUIS1 PEIICHUS aJITOPUTMHUYECKUX 3a/1a4.
Peain30BbIBATH U UCIIOJIB30BATH
BOMYHbIE (OMHAPHBIE) 1EPEBbS U rpadbl
IS pelIeHus 3a1a4 00pabOTKU JaHHBIX.
M crionb30BaTh JUHAMHAYECKOE
MpOorpaMMHUPOBAHUE ISl BEIYUCIICHUS
PEKYpPCUBHBIX (DYHKITHH, mOaCYETA
KOJIMYECTBAa BAPUAHTOB U PEIICHUS 3a1a4
ONTUMU3AIIUH.

Ilpaxmuueckue pabomel:

1. Ilouck npocmwix yucen 8 3a0aHHOM
ouanasomne.




JlepeBbs. Peanu3zanus nepesa
[MOMOIIBIO CCHUTOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIC) IEPEBbSI.
[TocTpoenue nepesa 1 3a1aHHOTO
apu(METUUECKOTO BBIPAKECHHUS.
PexypcuBHBIE aITOpUTMBI 00X0/1a
nepesa. Mcnonb3oBaHue CTeKa U 04epeIu
U1 00X0/1a JiepeBa.

J[MHAMHUYECKOE MPOrpaMMHUPOBAHUE KaK
METO/] PEIICHUS 3a/1a4 C COXpPaHEHUEM
MIPOMEKYTOUHBIX PE3YJbTATOB. 3aJ1a4H,
peliaeMble ¢ TOMOIIBI0 TMHAMUYECKOTO
MpPOrpaMMHUPOBAHUS: BIUUCIICHHUE
PEKYPCUBHBIX (PYHKIIUM, MTOJACUYET
KOJIMYECTBA BAPUAHTOB, 3a/1aUU
OITHMHU3AIUH

2. Peanuzayus eviyucienutl ¢
MHO20pA3PAOHBIMU YUCTAMU.

3. [locmpoenue angpasumnouacmomuozo
cno6aps 07151 3a0aHHO20 MEKCMA.

4. Ananuz mexkcma Ha ecmecmeeHHOM
s13bIKe.

5. Buiuucnenue apugpmemuuecko2o
BbIPAdICEHUS, 3ANUCAHHO20 8
nocm@uxcHou ghopme.

6. Ucnonvzosanue ouepeou.

7. Hcnonvzosanue depesves 0is
BbIYLUCTIEHUS apUpMemUyecKux
BLLPANCEHUII.

8. Bviuucnenue Onunvl Kpamuaiiuie2o
nymu mexcoy eepuiuHamu epaga
(aneopumm Jletixkcmpol).

9. Buiyucnenue pexypcugHbvlx OyHKYuUll ¢
HOMOWBIO OUHAMUYECKO2O
npOSPaAMMUPOBAHUSL.

10. Iloocuém konuuecmesa eapuanmos c
HOMOWBIO OUHAMUYECKO2O
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu ¢
HOMOWBIO OUHAMUYECKO2O
NpPOCPAMMUPOBAHUSL




2.3 |OCHOBBI OOBEKTHO- 16 [TonsiTue 00 0OBEKTHO-
OpPUEHTHPOBAHHOTO OpPUEHTHUPOBAHHOM ITPOTPaMMHUPOBAHHH.
POrpaMMHUPOBAHUS OOBekThI U Knaccl. CBoicTBa U METOIBI [[0SICHATH OCHOBHBIC TPHHIIUIIBI
00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIH [00BEKTHO-OPHEHTHPOBAHHOTO
aHanmu3. Pa3zpaboTka mporpaMM Ha OCHOBE[IPOrPaMMHPOBAHHSI.
00BEKTHO-OPUEHTHUPOBAHHOTO 10AX0a. [[IpoeKTHPOBATh U UCIIOIb30BATh
WHKancymnsnus, Hacaea0BaHuE, MIPOCTHIC KIIACChI OOBEKTOB.
OJTUMOP(HU3M. [IpoekTHpOBaTh HEPAPXHH KJIACCOB JIJIS
Cpenbl ObICTPOIl pa3pabOTKU IPOrpaMM. |OTIMCAHUS MTPEIMETHOM 00JIACTH.
[TpoexkTupoBanue nHTEpdeiica Pa3pabaThIiBaTh IPOTPaAMMBI C
noJsip3oBatess. Vcnonp30Banue roToBbiX [rpaduueckuM uaTepdericom. M3ydars
VIIPABJISIEMBIX 3JIEMEHTOB JISI BTOPOM SI3BIK MPOTPAMMHPOBAHUS
MOCTpOeHUs uHTEepdeiica. Ipakmuueckue pabomul:
00630p SA3BIKOB IPOTPAMMHUPOBAHUS. 1. Ucnonvzosanue 2omosvix Kiaccos 8
[TonsiTrie 0 Mapaaurmax npozpamme.
nporpaMMupoOBaHus. M3yuenue emopozo 2. Pazpabomka npocmoii npo2pammul ¢
SI36IKA NPOSPAMMUPOBAHUSL LUCNONIL30BAHUEM KIIACCOB.
3. Paspabomxka xnacca, ucnonv3ynoujezo
UHKANCYAYUTO.
4. Pazpabomka uepapxuu K1accos.
5. Paspabomxa npocpammol ¢
epaguueckum unmeppeticom
Htoro no pazneny 50

Paznen 3. UHopManmoOHHbIE TEXHOJIOTHH

3.1

KomMnerorepHo-
MaTeMaTHYECKOE

MOJCIUPOBAHHUC

8

DTanbl KOMIIBIOTCPHO-MATCMATHYCCKOI'O
MOJICIINPOBAHUA: ITIOCTAHOBKA 3a/1a4H,

pa3paboTka

BI)II[CJ'ISITB 9Tallbl KOMIIBIOTCPHO-
MAaTCMAaTUYICCKOTIO MOJCIIMPOBAHUA U

PCAaIN30BbIBATH UX C ITIOMOIIBIO




MOJIEN, TECTUPOBAHNE MOJIEIIH,
KOMIIBIOTEPHBIN

DKCIIEPUMEHT, aHAJIU3 PE3YJIbTAaTOB
MOJEIUPOBAHUSI.

JluckpeTu3anus Ipyu MaTeMaTHYECKOM
MO/JICJIMPOBAHNUH HEMTPEPBIBHBIX
MporeccoB. MoaenupoBaHue JBUAKECHHUS.
MojenupoBaHue OMOTOTUYECKUX
CHUCTEM.

MareMaTuyeckue MO B SKOHOMUKE.
BpranciauTenbHbIe SKCIEPUMEHTHI C
MOJEISIMU.

Komnvlomepnoe mooenuposanue cucmem
VnpaeneHus.

OG6paboTka pe3yabTaTOB SKCIIEPUMEHTA.
MeTon HaMMEHBIINX KBAApaToB. OLieHKa
YHCJIOBBIX MMAPAMETPOB MOJICIIUPYEMBIX
00BEKTOB U MpolieccoB. BoccranoBnenue
3aBHCHUMOCTEH 110 Pe3yJIbTaTam
DKCIIEPUMEHTA.

BeposTHocTHbIE MOAETU. MeETObI
Monte-Kapiio. Umutanimonnoe
MozenrpoBaHue. CUCTEMBI MaCCOBOTO
o0CITy>)KUBaHUS

MPOrpaMMHOT0 00eCTICUeHUSI.

[TosicHATE HEOOXOAMMOCTD B CYIITHOCTD
NTUCKPETU3ALNY PU PEIICHUH
BBIYHCIIUTEIBHBIX 33/1a4 C TOMOIIBIO
KOMITHIOTEPOB.

M crionp30BaTh MMUTAITMOHHOE
MOJICJTMPOBAHNE, B TOM YHCJIE HA OCHOBE
BEPOSITHOCTHBIX MoJiesieit. OOpabaThiBaTh
pe3ybTaThl IKCIIEPUMEHTA.
Ipakmuueckue padbomut:

1. Mooenuposanue ogusicerus.

2. Mooenuposanue buonocuieckux
cucmenm.

3. Umumayuonnoe mooenuposanue ¢
nomowwio memooa Moume-Kapio.

4. Obpabomka pe3yibmamos
bKCnepumenma




3.2

ba3nl faHHbBIX

10

TabnuunbIe (peIsSIMOHHbIE) 6a3bl
naHHbIX. Tabnuia - npeacraBieHUe
CBeJIeHN 00 OHOTHUITHBIX 0OBECKTaX.
[Tone, 3anuce. Kirou Tabaunel. Padora ¢
roTOBOM 0a30i1 TaHHBIX. 3aNIOJIHCHUE
0a3bl naHHBIX. [Tonck, COpTHPOBKA U
(buIbTpanys TaHHBIX. 3aIPOCHl Ha
BBHIOOPKY JIaHHBIX. 3aIIPOCHI C
napaMmeTpaMu. Beraucisiemble moJist B
3ampocax.

MHoroTtabmuHble 0a3bl JaHHBIX. THIIBI
CBsI3ei Mex 1y TabnuaMu. BaemHui
ko4, LlemocTHOCTE 0a3hl JaHHBIX.
3anpockl K MHOTOTA0IMYHBIM 0a3aM
TAHHBIX.

OcHOBHble NpUHYUNDBL HOpMAIU3ayuu 6a3
OanHbIX. A3bIK YNpasieHus OaHHbIMU
SQL. Cozodanue npocmwix 3anpocos na
s13vike SQL Ha éb1OOpKY OanHbIX U3 00HOL
maoauybl.

Hepenayuonnvie 6a3vi 0aHHbIX.
OKcnepmuble cucmemul

XapakTepu3oBaTh 0a3y JaHHBIX KaK
MOJIEITb TIPEAMETHOM 00JIaCTH.
[IpoekTrpoBaTh MHOTOTAOIMYHYIO 023y
TTAaHHBIX.

Ocy1ecTBIATh BBOJ U PEAAKTUPOBAHHE
TTaHHBIX.

OcCyImecTBIATh COPTUPOBKY, TTOUCK U
BBIOOP JIAaHHBIX B TOTOBOM 0a3e TaHHBIX.
DopMHUPOBATH 3aMPOCH HA TTOUCK
NTAHHBIX B CPEJIC CUCTEMbI YIIPABIICHHUS
0a3aMH TaHHBIX.

Y1ipaBisTh 0a30i1 TaHHBIX C TOMOIIBIO
MPOCTBIX 3apPOCOB Ha si3bike SQL.
[TosicHATH 00JTaCTH TPUMEHEHUS,
TOCTOMHCTBA U HEJIOCTATKHU
HEPEJAIMOHHBIX 0a3 TAHHBIX B
CpaBHEHUU C PEIAIMOHHBIMHU.
Ilpakmuueckue pabomoi:

1. Paboma c comogoti 6a30il OaHHbBIX.

2. Pazpabomka muocomabauunoti 6asvi
OQHHBIX.

3. 3anpocwvl k MHO2OMAbAUUHOU ba3e
OQHHBIX.

4. Vnpaesnenue 0aHHbIMU ¢ NOMOWBIO

s13oixa SQL




3.3 [Beb-caiithbr 14 uartepHer-npuinoxenus. [lonstue o
CEPBEPHOMU U KIIMEHTCKOU 4acTsaX cauTa. |[I0sSICHATH MPUHITUTIBI TEXHOJIOTHH
TexHOIOrusl «KIIUEHT - CEpBEPY, €€ KJIMEHT - CEpBEP» Ha MpUMEPE
NTOCTOMHCTBA U HENOCTAaTKU. OCHOBBI B3aMMOJICUCTBHS Opay3epa u BeO-
a3pika HTML 1 kackaHbIX TaOnuIl cepBepa. Co3aaBaTh IPOCThIE BEO-
cruieit (CSS). Cuenapuu Ha sI3bIKE CTPAHMIIbI, UCIIOJIb3YS SI3bIK PA3METKH
JavaScript. ®opmbl Ha BeO-cTpaHHIIE. HTML, kackaguble TaOJIHUIILI CTHIIEN U
Pasmenienue BeO-caiitoB. Ycmyra CIICHapHH Ha si3bIke JavaScript.
XOCTHHTA. 3arpy3ka ¢aiaoB Ha CalT OnuceIBaTh TEXHOJIOTHUIO PA3MEIICHUS
caiiToB B ceTu VIHTEpHET.
Ilpakmuueckue pabomut:
1. Cozoanue mexcmosou eb-cmpanuybl.
2. Cozoanue seb-cmpanuybl,
srIOYAIOU el MYTbMUMEOULIHbLE
00BbeKmbl (PUCYHKU, 36YKOBblE OAHHbIE,
610€0).
3. Ogopmnenue cmpanuysbl ¢ LOMOUWBIO
KACKAOHBIX mabuy cmuiell.
4. Hcnonvzoeanue cyenapues Ha s3vike
JavaScript
3.4 [KommbroTepHas rpaduxa 8 BBoa n300pakeHHi ¢ UCTIOIb30BAHUEM  |BBIMOTHATE OOIIYI0 KOPPEKITUIO

Pa3INMYHBIX HUPPOBHIX YCTPOUCTB
(mudpoBBIX oTOANIAPATOB U
MUKPOCKOIIOB, BUIEOKaMep, CKAHEPOB U
NPYTUX YCTPOUCTB).

['padmueckuii pegakrop. Paszpemienue.

Kanpuposanue. VcripaBienne

U (QPOBBIX U300PAKECHHM.

[TpMEHSITh HHCTPYMEHTBI TPaUIECKOTO
peraKkTopa K OTJIeIbHBIM 00J1acTsIM
N300PaKECHHUS.

CTpouUTh MHOTOCIIOMHBIE H300PAKEHUS C

HCIIOJIb30BAHHUEM MACOK, TOTOBHUTH




IMCPCIICKTHUBEI. FI/ICTOFpaMMa.

Koppekuus ypoBHEN, KOPPEKLIMS 1IBETA.

OObecBeunBaHNE IBETHBIX
nzo0paxenuit. Petymb. Pabora ¢
oOnactsaMu. OUIBTPHI.
MHorocnoiHble H300paKeHHS.

Texcrosrie ciion. Macka cinosa. Kanajiel.

CoxpaHeHue BbIJICJIEHHOW 00JIacTH.
[ToaroroBka WIFOCTpALIUA J1J1s BEO-
CalTOB. AHUMUPOBAaHHBIC
U300paKeHUS.

Bexkropnas rpaguka. [[puMUTHBBL.
N3MeHeHune nopsiika 3J€EMEHTOB.
BripaBHUBaHME, pacupeneeHUE.
I'pynmuposka. Kpussie. @opmatsl
BEKTOPHBIX PUCYHKOB. Mcnonb3oBanue
KOHTYpPOB. Bekropu3zanus pacTpoBbIX
U300paKEHUH.

[IpuHUMIIBI TOCTPOCHUS U

PENAKTUPOBAHUS TPEXMEPHBIX MOJEIIEH.

Cetounble Mofien. MaTepuaibl.
MoaenupoBaHUE€ UCTOYHUKOB
ocsenieHus. Kamepsl. AqauTuBHbIE
texuosioruu (3D- mpunTepsl). [lonsTre
0 BUPTYaJIbHON PEATIBHOCTHU U
JOTIOJITHEHHOW PEAIbHOCTH

WUTIOCTPAIIAH JTsl pa3MeIeHHs Ha BeO-
CalTax, CO34aBaTb aHUMHUPOBAHHBIC
n3zo6paxenus. Co3naBaTh BEKTOPHbBIE
M300paXeHMsI C TOMOIIBIO PEIaKTOpa
BEKTOPHOM TpaduKu WIH
WHCTPYMEHTOB TEKCTOBOTO
mporeccopa.

IIpakmuueckue padomur:

1. Obpabomxa yugposwvix
¢domoepaghuii (kadpuposanue,
ucnpasienue nepcneKmugul, Koppexkyus
VposHell, KoppeKyusi yeema,).

2. Pemyuwv yugposwix pomozpadgpuii.
3. Muoeocnotinvie uzobpasicemus.

4. AnumuposaHHbvle U300PAHCEHUSL.

5. Bexmopnas epaguxa



3.5 [3D-mozpenupoBaHue 8 [ TpuHIMIIBI TOCTPOCHUS U
PEIAKTUPOBAHUS TPEXMEPHBIX MOJEIIEH. [[0SICHATH IPHHLKITBI TOCTPOCHHS
CeTtounble Moaien. MaTepualsl. TPEXMEPHBIX MOJIETIEH.
Mo JIEIUPOBAHNE NUCTOYHUKOB BrimoaaaTe orecpanuu 1o 1nmoCTpoCHUIO U
ocgenieHus. Kamepol. AnqauTuBHbIE PEIaKTUPOBAHUIO TPEXMEPHBIX MOJIEIIEH.
texHosioruu (3D- mpuHTEpHI). PasMelars Ha BUPTyaJIbHOM CLIEHE
[loHsATHE O BUPTYyaJIbHOU PEaNbHOCTH U ACTOYHUKH OCBELICHUS U KAMEPHI.
JIOITOJIHEHHOM PEaIbHOCTH [[puBOIUTH MPUMEPHI UCTIOIB30BAHUS
TEXHOJIOTUH BUPTYAJIbHOU U
JTOITIOJTHEHHOM pPEaIbHOCTH.
IIpaxmuueckue padomal:
1. Coz0oanue npocmuvix mpéxmepHix
mooernell.
2. Cemounvie mooenu.
3. Penoepumne
Toro no pasaeny 48
Pe3epBHOE BpeMs 20
OBILIEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne

KoaudecTBO 9acoB

w/n Tema ypoka Beero KonTtpoJubHbie IpakTuyeckue DJIeKTPOHHBbIE HU(PPOBLIE
padoThI padoThl o0pa3oBaTe/bHbIC Pecypchl

TpeGoBaHMs TEXHUKU
0€30MacHOCTH U TUTUEHBI

1 pu paboTe ¢ 1
KOMITBIOTEPAMH U IPYTUMHU
KOMIIOHEHTaMU IIU(POBOTO
OKPY>KEHHUSI
[MpuHIUIIEL PAOOTHI http://school-

2 KOMIIBIOTEPOB 1 1 collection.edu.ru/catalog/
KOMITBIOTEPHBIX CUCTEM rubr/?subject[0]=19
OOMeH TaHHBIMU C https://kpolyakov.spb.ru/school/probook/

3 IIOMOILBIO IIWH. 1 slides.htm
KoHTponneps! BHEIIHUX
YCTPOICTB
ABTOMaTHUYECKOE

4 BBITNIOJTHEHHUE ITPOTPAMMBI 1
IIPOLIECCOPOM
OnepatuBHasi, HOCTOSIHHASA U https://kpolyakov.spb.ru/school/probook/
JIOJITOBPEMEHHAsI ITaMSATh. slides.htm

5 KoHTposieps! BHEMIHUX 1

ycrpoucts. IIpsmon noctyn
K ITaMSTH



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://kpolyakov.spb.ru/school/probook/
https://kpolyakov.spb.ru/school/probook/

http://school-

CoBpeMeHHbIE )

6 collection.edu.ru/catalog/rubr/13899a9b-

KOMITBIOTEPHBIE TEXHOJIOTUU
11fc-4a07-861c-1cf294b8f895/
[IporpammHuoe obecreueHue http://school-

v KOMITIBIOTEPOB, collection.edu.ru/catalog/rubr/13899a9b-
KOMIIBIOTEPHBIX CUCTEM U 11fc-4a07-861c-1cf294b8f895/
MOOWIJIBHBIX YCTPOUCTB
CucreMHO€ MPOrpaMMHOE http://school-

8 obecrieueHue. collection.edu.ru/catalog/rubr/13899a9b-
OrnepannOHHbIE CUCTEMBbI 11fc-4a07-861c-1cf294b8f895/
Yrunutel. [paiiBepsl https://Ibz.ru/metodist/iumk/

9 ycTpoiicts. [lapamiensHoe informatics/er.php
IpOorpaMMHUpOBaHUE
Nucrausinus u https://Ibz.ru/metodist/iumk/

10 JEUHCTAJUIALUA informatics/er.php
MPOrPaMMHOTO OOecTieueHust
DaiiJIOBbIE CUCTEMBI. https://Ibz.ru/metodist/iumk/
[IpyuHIHNBI pa3MeneHus u informatics/er.php

11 MMEHOBaHUs (ailsioB B
JIOJITOBPEMEHHOM MaMsITH.

[[Ta60HBI U1 OMHCAHUS
rpyni ¢aitnos
3aKOHOIATENBCTBO https://Ibz.ru/metodist/iumk/

12 Poccuiickoit @enepanuu B informatics/er.php
00JacTy MporpaMMHOTO
o0ecrievyeHus U JaHHBIX
[IpuHIUITBI HOCTPOEHUS U https://kpolyakov.spb.ru/school/

13 armapaTHbple KOMIIOHEHTHI probook/slides.htm

KOMIBIOTEPHBIX CETEH.



https://lbz.ru/metodist/iumk/
https://lbz.ru/metodist/iumk/
https://lbz.ru/metodist/iumk/
https://lbz.ru/metodist/iumk/
https://kpolyakov.spb.ru/school/

CereBble IPOTOKOJIBI

14

15

Cetp UnTEpHET

Pasnenenune |IP-cetu Ha
[IOJCETH C IIOMOIIBIO MAaCOK
oJceTei

https://kpolyakov.spb.ru/school/

probook/slides.htm

16

CeteBoe
aIMUHHUCTPUPOBAHUE

http://fcior.edu.ru/

17

Bune! nesrensHOCTH B ceTn
WNurepuer. CepBucsl
HutepHera.
l'ocynapcrBenHble
AJIEKTPOHHBIE CEPBUCHI U

yCIyTH

18

19

20

Nudopmannonnas
0€30MacHOCTb

BpenonocHsle mporpaMMHoOe
o0ecIieueHre U METObI
00pBHOBI C HUM

[IpakTuyeckas pabora no

TeMe "AHTUBHUPYCHBIE
IporpaMMs1"

http://fcior.edu.ru/

21

Opraau3zanus THIHOTO
apxuBa uHGOpPMaIUH.
PesepBHOE KONMpPOBaHUE.
[TaposbHas 3amuTa apxuBa

https://lbz.ru/metodist/iumk/
informatics/er.php

22

23

[udposanue faHHBIX

Anroput™ mmdpoBaHus
RSA. Creranorpagus



https://kpolyakov.spb.ru/school/
https://lbz.ru/metodist/iumk/

24

[IpakTuyeckas pabora o
teme "llIudpoBanue
NaHHEIX"

25

Wndopmanus, nanusie 1
3Hanus. HdopMamoHHbie
IPOIIECCHI B IPUPOJE,
TEXHUKE U O0II[ECTBE

https://kpolyakov.spb.ru/school/

probook/slides.htm

26

27

28

29

HenpepsiBHble 1
JVICKPETHBIE BETUYUHBI U
curHaisl. Heo6xoaumocTts
JVICKPETH3AIHN
uHpopmanuu,
npeIHa3HauYeHHOMN IS
XpaHEeHHUs, epeiaun u
00paboTKH B IIUPPOBBIX
crcTeMax

JIBOMYHOE KOMPOBAHNUE.
PaBHomepHBIE U
HEPABHOMEPHBIE KOJIBI.
JlexonupoBaHue COOOIICHHUIA,
3aMMCaHHBIX C TTOMOIIBIO
HEPAaBHOMEPHBIX KOJIOB

VYcenosue @ano. Iloctpoenue
OJIHO3HAYHO JAECKOIUPYEMBIX
KOJIOB C IIOMOILBIO JepeBa.
I'pad An. A. MapkoBa
Enununs! usmepenus
KOJIn4YecTBa MH(OpMAIUH.
AndaBUTHBINA TOIXOM K

https://kpolyakov.spb.ru/school/

probook/slides.htm

https://kpolyakov.spb.ru/school/

probook/slides.htm



https://kpolyakov.spb.ru/school/
https://kpolyakov.spb.ru/school/
https://kpolyakov.spb.ru/school/

OLIEHKE KOJIMYECTBa
uHpopmaruu

30

31

CucreMbl CUUCIIEHUS

IlepeBo uncen U3 oHOU
CHUCTEMBI CUHCIIEHUS B

JIPYTYIO

32

JIBOI/I‘-IHEUI, BOCBMCpHUYHAA U
MmeCTHaAIaTCpruIHas
CHUCTCMBbI CUHCIICHHA, CBA3b
MCKAY HUMHU

33

I[BOI/I‘-IHEU[, BOCBMCpHUYHAA U
mecCTHaauaTCpuiIHad
CHUCTCMBbI CUHCIICHHA, CBA3b
MCKIAY HUMHU

34

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U
meCTHaauaTCpuiIHad
CHUCTCMBI CUHUCIICHHUA, CBA3b
MCKIAY HUMHU

35

36

37

Apudmernueckre onepanun
B MTO3UI[MOHHBIX CUCTEMAX
CUMCITICHUS

TpouuHast ypaBHOBELICHHAs
CUCTEMA CUUCIICHUS
KonTtponbHas pabora.

I[BOI/ILIHO-IICCHTI/I‘-IHEUI
CHUCTEMA CUHUCIICHUA

38

KO,[[I/IpOBaHI/IC TCKCTOB

https://kpolyakov.spb.ru/school/

probook/slides.htm



https://kpolyakov.spb.ru/school/

39

PactpoBoe xonupoBanue
HN300paKCHUI

40

41

42

[IpakTuueckas pabora o
teme "JluckpeTuzanus
rpaduueckoit napopmarn”
LIBeTOBBIC MOICIIH.
BekTopHoe KoaupoBaHHe.
®opmatsl (aitios.
Tpéxmepnas rpaduxa.
@paxkranbHas rpaduka
KoaupoBanue 3Byka. OueHka
nH(pOpMaIMOHHOTO 00BEMA
3BYKOBBIX JIAHHBIX TIPU
3aJaHHBIX YaCTOTE
JTUCKPETH3AINH U
Pa3psAAHOCTH KOJTUPOBAHUS

https://kpolyakov.spb.ru/school/

probook/slides.htm

https://kpolyakov.spb.ru/school/

probook/slides.htm

43

44

45

46

[TpakTuyeckas pabora 1o
teme "Jluckperusanus
3BYKOBOHM MH(popManuun"

OcHOBBI aNredpbl JTOTUKU

Jloruueckue onepanumu.
TaGmuIsl UICTUHHOCTH

Jlorudeckuie BoIpaKEHUSI.
Jlornueckue TOXKIECTBA.
Jloka3aTenbCTBO JIOTHYECKUX
TOXIECTB C IIOMOIILBIO
TaOIUI UICTUHHOCTH

https://kpolyakov.spb.ru/school/

probook/slides.htm

47

[IpakTuueckas pabora o



https://kpolyakov.spb.ru/school/
https://kpolyakov.spb.ru/school/
https://kpolyakov.spb.ru/school/

teMme «IlocTpoenue n ananus
TaOJIMI UCTUHHOCTH B
TaOJIMYHOM MTPOLIECCOPEN

48

49

50

Jlornueckue onepanuu u
olepanuy HaJl MHOYKECTBaMHU

Jlormueckue Oor€pannu 1
onepanr Haa MHOXKECTBaAMU

3aKOHBI aNTeOPHI JIOTHKH.
OKBUBaJICHTHbBIE
npeoOpa3oBaHMsl JIOTHYECKUX
BBIPAXKEHUM

https://kpolyakov.spb.ru/school/

probook/slides.htm

https://kpolyakov.spb.ru/school/

probook/slides.htm

o1

Jlornueckue ypaBHEHHUs U
CHCTEMBbl ypaBHEHUI

52

Jlornueckue GpyHKUINN.
3aBUCHUMOCTh KOJINYECTBA
BO3MO>KHBIX JIOTHYECKHUX
(GYHKIMHI OT KOJIMYecTBa
aprymeHToB. [lonHble
CUCTEMBI JIOTHUECKUX

byHKIMI

53

KonTponbhas pabota.
Kanonuueckue Gpopmbl
JIOTMYECKUX BBIPAXKEHUI.
CoBeplieHHbIE
JTU3BIOHKTUBHBIE U
KOHBIOHKTHUBHBIE
HOpMaJsibHbIE (POPMBI,
QITOPUTMBI UX TTOCTPOSHHS
10 Ta0IUIlE HCTUHHOCTH



https://kpolyakov.spb.ru/school/
https://kpolyakov.spb.ru/school/

54

Jlornueckue >I1eMEHTEI B
COCTaBe KOMITbIOTEPA

https://kpolyakov.spb.ru/school/

probook/slides.htm

55

56

57

Tpurrep. Cymmarop.
MHoropa3psaIHbIi CyMMaTop
ITocTpoenue cxem Ha
JIOTUYECKHUX IEMEHTaX.
3anuck JOru4ecKoro
BBIPAKEHHUSI 110 JIOTUYECKON
cxeme

hdHKpOCXeMBIHTeXHOHOFHH
HX ITPOU3BOACTBA

58

59

60

61

IIpencraBnenue nenbx
yrces B aMATH
KOMITBIOTEPA.
OrpaHn4eHHOCTh 1MaIa30Ha
YHCeJl IPU OTPaHUYECHNN
KOJIMYECTBA Pa3psoB.
[Iepenonnenue paspsaHOn
CE€TKHN

be33nakoBbie 1 3HAKOBBIE
IaHHble. 3HAKOBBIM OHT.
JIBOMYHBIN TOTOJTHUTEIIBHBIN
KOJI OTPUIATEIbHBIX YUCEN

[TobutoBbIie TOTUYECKHE
onepauuu. Jlornueckuit,
apudmeTHuuecKuit u
IUKJIUYECKUN CIBUTH

[TudpoBaHue ¢ MOMOLIbIO
NOOUTOBOM orepanuu

https://kpolyakov.spb.ru/school/

probook/slides.htm



https://kpolyakov.spb.ru/school/
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«uckmougaromiee NI

62

63

64

65

[IpencraBienue u XxpaHeHHe
B [IaMSITH KOMIIBIOTEPA
BEILECTBEHHBIX YHUCEI

Brinonnenue oneparuii ¢
BEIESCTBEHHLIMU YHCIIaMH,
HaKOIUICHHE OIMHUOO0K MPH
BBIYMCIIEHHIX

[TpakTuyeckas pabora 1o
teme «M3yuenue
[I0pPa3psAHOTO0 MaITMHHOIO
IIPEJICTaBICHUS LIEIBIX U
BEILECTBEHHBIX YHCEID»

Ananuz aAJIropuTMOB

https://kpolyakov.spb.ru/school/

probook/slides.htm

66

Drarnbl pemeHus 3a1a4 Ha
KOMIIBIOTEPE.
HNHcTpymeHnTanbHble
CPEICTBA: TPAHCIISITOD,
OTJIa{YMK, TPOPUINPOBIIUK

67

Cpena mporpaMMHpOBaHMS.
KomMmunsiums u
UHTEPIIPETAIHS TPOTPAMM.
BupryansHbie MalHblL.
WurerpupoBanHas cpena
pa3paboTku

https://kpolyakov.spb.ru/school/

68

69

Mertoanl OTIaaKH nporpamm

THUIBI NEPEMEHHBIX B SA3BIKE
IpOrpaMMUPOBaHUS

https://kpolyakov.spb.ru/school/
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70

O0paboTka 1eIbIX YhCe

O06paboTka BeIleCTBEHHBIX

71
qrcen

79 Cnyyalinbie U
NCeBAOCTyYaiiHbIe Yncia

73 Bernenus. CnoxxHblie
YCIIOBHSA

74 [{ukisl ¢ ycaoBreM
ukJitel MO NEpEMEHHOM.

75 B3aumozamensemocTtsb
pa3IMYHBIX BUOB LIUKIIOB
O06paboTka HaTypaTbHBIX https://kpolyakov.spb.ru/school/

76 Yrces ¢ UCTIOIb30BaHUEM
ITUKIIOB
Haxoxenne Bcex mpocThIX
YHCell B 33JJaHHOM

77 muana3one [IpakTudeckas 0.5
pabora o Teme «Pemenue
3aJ1a4 METO/IOM Tiepebopay

78 WNuBapuaHT nukia

79 JlokyMeHTHUpOBaHUE
nporpaMmm

80 O6paboTka TaHHBIX,
XpaHsamuxcs B (aiinax
KonTponbHas

81 pabota.Pa3buenue 3amaun Ha

82

noa3agavuun

Hcnonb3oBanue

https://kpolyakov.spb.ru/school/
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83

CTaH/IapTHON OMOIMOTEKN
SI3bIKa TPOTPaAaMMHUPOBAHUSL.
INonkiroyenne OUOINOTEK
MOANPOrPaMM CTOPOHHHX
MIPOU3BOAUTENECH

[Hoanporpamms! (1poueypsl
1 QYHKIIHH )

https://kpolyakov.spb.ru/school/

84

85

86

87

88

[Hoanporpamms! (mporexypsl
1 QYHKITIH )

[TpakTuyeckas pabdora 1o
teme "Pa3paborka
noanporpamMm"

Pexypcus. PexypcuBHbie
00BbeKTHI ((hpakTab).
PexypcuBHbIE IpoLIEAYpHI U
¢bynkunu. McnonszoBanue
CTEKa JJIs1 OpraHu3alyu
PEKYpPCUBHBIX BHI30BOB
[TpakTuyeckas pabora 1mo
Teme "PexkypcuBHbIE
MOAIIPOrPaMMBbI"
MonaynpHBIN TPUHIUI
MOCTPOEHHUS ITPOrpaMM

https://kpolyakov.spb.ru/school/

https://kpolyakov.spb.ru/school/

https://kpolyakov.spb.ru/school/

89

90

YucneHHble METOIBI
[IpakTudeckas pabora mo

TeMe «HucneHHoe peueHue
YPaBHEHUI)

91

HUcnonb3oBanue



https://kpolyakov.spb.ru/school/
https://kpolyakov.spb.ru/school/
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https://kpolyakov.spb.ru/school/

JAUCKPECTU3AllUA B
BBIYHMCINTCIIBHBIX 3aJadax

92

[IpakTuueckas pabora o
teme «[Ipubmmkénnoe
BBIYHCIICHUE JJTUH KPUBBIX U
wiomaaen puryp»

93

94

95

96

97

[TpakTuyeckas pabora 1no
teMe «llonck Makcumyma
(MUHUMYMA) QYHKITH

O06paboTka CUMBOJIBHBIX
JaHHBIX. AITOPUTMBI
00pabOTKH CUMBOJILHBIX
CTPOK: IOJACUYET KOJIMYECTBA
MOSIBJICHUM CUMBOJIA B
CTpOKE

Anroputmbl 00paboTKH
CHUMBOJIBHBIX CTPOK:
pa3OueHune CTpOKU Ha CJI0Ba
110 TPOOETTHFHBIM CHMBOJIAaM

Anroput™mbl 06paboTKH
CHUMBOJIBHBIX CTPOK: IIOMCK
MTOJICTPOKH BHYTPH JTaHHOU
CTPOKH; 3aME€Ha HalJICHHOU
MOJICTPOKH Ha JIPYTYIO
CTPOKY

[IpakTuueckas pabora o
teme "OOpaboTKa CTPOK C
UCIOJIb30BaHUEM (YHKITUI
CTaHJapTHOU OMOJIMOTEKH

https://kpolyakov.spb.ru/school/



https://kpolyakov.spb.ru/school/

A3bIKa IPOrpaMMHUpPOBaHU"

98

99

100

[eHeparys CJI0B B 331aHHOM
andasure

MaccuBsl 1
MOCJIENOBATEILHOCTH YHCEN.
[TpakTrueckas paboTa mo
TeMe "3arroJIHeHHuEe MaccuBa

O06001éHHBIE
XapaKTePUCTHUKU MacCHBa

0.5

https://kpolyakov.spb.ru/school/

https://kpolyakov.spb.ru/school/

101

JIMHEeWHBII TONCK 3aJIaHHOTO
3HAYCHUS B MacCHBE.
[IpakTrueckas pabora 1o
teMe "JIMHEHHBIN MONCK
3aJJaHHOI'0 3HAYEHUS B
Maccuge"

0.5

102

[IpakTuueckas pabora o
teme "llorck MUHUMATBEHOTO
(MaKCHUMalbHOTO0) JI€MEHTa
B YUCJIOBOM Maccuse"

103

CopTupoBKa 0THOMEPHOTO
MaccuBa. [IpocTeie MeTO b
coptupoBkH. [IpakTrueckas
pabota o Teme "[IpocTsie
METO/Ibl COPTUPOBKHU
MaccuBa"

0.5

https://kpolyakov.spb.ru/school/

104

CopTHpOBKa CITUSHUEM.
bricTpast copTupoBka
MaccHBa (aaropuT™M
QuickSort). ITpakTuyeckas

0.5



https://kpolyakov.spb.ru/school/
https://kpolyakov.spb.ru/school/
https://kpolyakov.spb.ru/school/

pabota no teme "beicTpas
COpPTUPOBKa Maccupa"

105

JIBOUYHBIN IMOUCK B

OTCOPTHPOBAHHOM MacCHBE.

[IpakTuueckas pabora o
teme "JIBonuHbIi moucK"

0.5

106

107

JIByMepHbIE MacCUBBI
(MaTpuIbl)

ANTopuTMBI 00pabOTKH
MaTpHII

https://kpolyakov.spb.ru/school/

108

KonTponsHas pabora.
Pemenue 3agaq anannsa
JMAHHBIX

109

110

CpencTBa TEKCTOBOTO
nporeccopa
KomneroTepHast BEpcTKa
TeKcTa

111

[IpakTuyeckas pabora no
teme "BépcTka JOKyMEHTOB
C MaTeMaTU4eCKUMHU
dopmymnamu"

112

NHCcTpyMEHTBI
pEeLEeH3UPOBAHUS

113

114

[IpakTnueckas pabora o
TeMe "MHOrocTpaHu4HbIE
JIOKYMEHTBI"

OO6nauHble CEPBUCHI.
KonnexruBHas padora ¢

0.5



https://kpolyakov.spb.ru/school/

JIOKYMEHTaMHU.
[TpakTrueckas paboTa 1o
teme "KomiekTuBHas paborta
¢ TOKyMeHTamu"

115

Amnanu3 gaHaeix. bonbmme
TAHHBIE

116

117

MarmuHaHoe o0yueHue

Ananuz JaHHBIX C IIOMOIIBIO
OJICKTPOHHBIX Ta6J'II/II_I

118

[IpakTrueckas pabora 1o
TeMe "AHaau3 JaHHBIX C
TTOMOIIBIO AJIEKTPOHHBIX
Ta0mI"

119

120

[TocTpoenune rpadukos
¢yukuuii. [Ipaktnyeckas
pabora no Teme "Harnsignoe
IpeJICTaBICHNUE PE3YIbTATOB
CTaTUCTHUYECKONH 00pabOTKU
JTAHHBIX B BUJIE AMarpamMmm
CpEICTBAaMU peJaKkTopa
AIEKTPOHHBIX Ta0HII"
Jlunaunm Tpenaa.
[IpakTuueckas pabora o
teme "[logbop muHMM
TpeH/1a, IPOrHO3UpoBaHue"

0.5

0.5

https://kpolyakov.spb.ru/school/

121

[Tox6op mapamerpa.
[TpakTnueckas pabota 1o
teMe "HuciaeHHoe penieHue
YPaBHEHUH C TIOMOIIBIO

0.5



https://kpolyakov.spb.ru/school/

noxbopa nmapamerpa”

OnTuMu3aIus Kak MoucK

HAWTYYIIETO PEIIeHUs B

3aJIaHHBIX YCJIOBHSIX.
122 [IpakTuueckas pabora o 1 0.5

teme "Pemienue 3anay

ONTHMH3ALMH C TTIOMOIIBIO

3JIEKTPOHHBIX TabIUII"
123 PesepBHOE BpeMms 1 https://fipi.ru/ege/
124 PesepBHOE Bpems 1 https://fipi.ru/ege/
125 PeszepBHoe Bpemst 1 https://fipi.ru/ege/
126 PesepBHOE Bpems 1 https://fipi.ru/ege/
127 PesepBHOE Bpems 1 https://fipi.ru/ege/
128 PeszepBHOE Bpems 1 https://fipi.ru/ege/
129 PesepBHOE Bpems 1 https://fipi.ru/ege/
130 PeszepBHOE Bpems 1 https://fipi.ru/ege/
131 PeszepBHOE Bpems 1 https://fipi.ru/ege/
132 PeszepBHOE BpeMms 1 https://fipi.ru/ege/
133 PeszepBHOE Bpems 1 https://fipi.ru/ege/
134 PesepBHOE Bpems 1 https://fipi.ru/ege/
135 PeszepBHOe Bpems 1 https://fipi.ru/ege/
136 PesepBHOE Bpemst 1 https://fipi.ru/ege/

OBIIEE KOJIMYECTBO YACOB 136 215
I1O ITPOI'PAMME




11 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka Kourposbnbie IIpakTHyeckue
Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
http://school-
1 KonuuecTBo nupopManuu 1 collection.edu.ru/catalog/
rubr/?subject[0]=19
https://kpolyakov.spb.ru/school/probook/
2 AJNTOPUTMBI CXKATHS TAHHBIX 1 ;
slides.htm
3 Anroputm Xaddpmana 1
[IpakTrueckas paboTa 1Mo Teme https://kpolyakov.spb.ru/school/probook/
4 "CikaTHe JaHHBIX C IIOMOIIBIO 1 1 slides.htm
anropur™a Xapdmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKATHS TaHHBIX C
6 notepsmu. [IpakTuueckas padora mo 1 05
teMe "C)kaTue JaHHBIX C TOTEePsIMU '
(anropurmsl JPEG, MP3)"
https://kpolyakov.spb.ru/school/probook/
7 CxopocTh Tiepe1aun JaHHBIX 1 )
slides.htm
8 [TomexoycToitunBbIE KOJIbI 1
9 [IpakTuueckas pabota 1o Teme 1 1
"[TomexoycroitunBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U https://kpolyakov.spb.ru/school/probook/
10 nx B3auMoaerictsue. CUCTEMHBII 1 slides.htm

addexT. YrpasieHue kak



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://kpolyakov.spb.ru/school/probook/
https://kpolyakov.spb.ru/school/probook/
https://kpolyakov.spb.ru/school/probook/
https://kpolyakov.spb.ru/school/probook/

MH(OPMAIMOHHBIN MTpoIecc.
OO6parHas cBs3b

https://kpolyakov.spb.ru/school/probook/

11 Mogenu u MOJETMPOBAHKUE dlides.htm

12 T'padet https://kpolvakov..spb.ru/school/probook/

slides.htm

13 Pemenwue 3anau ¢ momorisio rpados

14 JlepeBbs

15 OCHOBBI TEOPUU UTD
IIpakTuyeckas pabora no Teme

16 "[lorCK BBIMTPBIIIHON CTPAaTEruy B
urpe ¢ noJaHou uapopmarueir”

17 CpencrBa HCKYCCTBEHHOTO https://kpolyakov.spb.ru/school/probook/
HHTEJIIEKTa slides.htm
[IpakTuueckas pabota 1o Teme

18 "CpencTBa HCKYCCTBEHHOTO
UHTEIIeKTa"

@opManu3anus NOHATHS AJITOPUTMA. https://kpolyakov.spb.ru/school/probook/

19 Mammuna TrroprHra Kak slides.htm
YHUBEpCaJIbHasi MOJIENb BHIYMCIECHUH.

Tesnc Yépua—Tpropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHEe POCTOH MPOTPaMMBI
JUIsl MaluHbl TeropuHra'

21 Mammuna Ilocra https://kpolyakov.spb.ru/school/

22 Hopmanshsie anropudmel MapkoBa https://kpolyakov.spb.ru/school/

23 AJITOPHTMUHECKH HEPA3pELIMMbIE https://kpolyakov.spb.ru/school/

3aja4yd. 3ajaua OCTaHOBA.



https://kpolyakov.spb.ru/school/probook/
https://kpolyakov.spb.ru/school/probook/
https://kpolyakov.spb.ru/school/probook/
https://kpolyakov.spb.ru/school/probook/

HeBo3M0XXHOCTH aBTOMAaTHUUECKOU
OTJIAJIKU MPOrpaMM

24

25

CI10KHOCTE BBIUMCIIEHHUN
[Torck POCTHIX YUCEIT B 33JAHHOM

JMarna3oHe ¢ IOMOIIbIO aJlTOPUTMa
«pemiero IparoceHar

26

[IpakTuueckas padbota 1o Teme
"ITouck mpOCTHIX YHCEN B 3aJaHHOM
nuamnasone"

https://kpolyakov.spb.ru/school/

27

28

29

30

MHoropaspsiIHbIe eble Yhcia,
3aJauu JJIMHHOM apu(pMeTHKu

[TpakTrueckas paboTa mo Teme
"Peanu3anusa BEIYUCIEHUI C
MHOTOpa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHbIE MACCUBBI,
oToOpaxeHus ). X3I-TaOIUIIbL.
ITocTpoenue andaBUTHO-4aCTOTHOTO
CJIOBaps /711 3a/1aHHOTO TeKCTa
[IpakTuueckas pabota 1o Teme

"IToctpoenue angaBUTHO-YaCTOTHOTO
cJoBaps JUIsl 3aJJaHHOTO TekcTa'"

https://lbz.ru/metodist/iumk/
informatics/er.php

https://Ibz.ru/metodist/iumk/
informatics/er.php

31

AHanu3 TeKCTa Ha €CTECTBEHHOM
s13pIKe. Brinenenue
1ocye10BaTeNbHOCTEN MO MAOIOoHY.
PeryinsapHsle BeipaskeHus. YacTOTHBIN
aHanu3

https://lbz.ru/metodist/iumk/
informatics/er.php

32

[IpakTuueckas pabota 1o Teme
"AHaan3 TEKCTA HA €CTECTBEHHOM



https://lbz.ru/metodist/iumk/
https://lbz.ru/metodist/iumk/
https://lbz.ru/metodist/iumk/

SI3BIKE"

33

34

Crexu. AHanu3 nNpaBUILHOCTU
CKOOOYHOI'O BBIPAKEHUS

Brruuciienue apudmerniaeckoro
BBIPA)KCHUSI, 3AIIMCAHHOTO B
nocTdukcHoOu popme

https://lbz.ru/metodist/iumk/
informatics/er.php

35

[IpakTuueckas padbota 1o Teme
"Beruncienue apuMeTHIECKOTO
BBIPQKEHUS, 3aITUCAHHOTO B
nocTdukcHoO# Gopme"

https://lbz.ru/metodist/iumk/
informatics/er.php

36

Ouepenu. Hcnons3oBanne ouepenu
AJI1 BPEMCHHOI'O XPpaHCHUA JaHHBIX

37

38

39

40

[IpakTuyeckas pabora 1o Teme
"Ucnonws3oBanue ouepenu"”

Jepesbs. Peanusanus nepesa ¢
MTOMOIIIBIO CCBIIOYHBIX CTPYKTYP.
JIBonuHbie (OMHAPHBIE) IEPEBBSI.
[TocTpoenue nepea i 3a1aHHOTO
apu(PMETHIECKOTO BBIPAKCHHUS

[IpakTuueckas pabota 1mo Teme
"Ucnonp3oBaHue 1epeBbEB AJIs
BBIYHCTICHUS apu(METHIECKUX
BBIpAXEHUI"

PexypcuBHBIE aNTOpUTMBI 00X0a
nepeBa. Vcnonbp3oBaHue cTeka u
ouepeau s 00Xo/a Aepena

https://lbz.ru/metodist/iumk/
informatics/er.php

41

PexypcuBHbBIE aropuT™Mbl 00X0/12a
nepesa. Mcnonp3oBanue creka u



https://lbz.ru/metodist/iumk/
https://lbz.ru/metodist/iumk/
https://lbz.ru/metodist/iumk/

ouepeu s 00Xo/a aepena

42

43

44

AnroputMmsel Ha rpadax. [Toctpoenue
MUHHMAaJIBHOTO OCTOBHOTO JiepeBa
B3BEILICHHOT'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xoz
rpada B MIUPUHY

KonnuecTBo pa3nuyHbIX MyTel MEXIy
BEPIIMHAMU OPUEHTUPOBAHHOTO
aIMKJINYecKoro rpada

https://kpolyakov.spb.ru/school

45

46

47

Ausiroput™ JIeHKCTpBI.
[TpakTrueckas paboTa mo Teme
"Beruucienue JiIMHbl KpaTyaniinero
MyTH MEXIY BepIIMHamMu rpada
(anroput™m [ewikcTpsn)"

Anroput™ @noina—yY opuamia

https://kpolyakov.spb.ru/school

https://kpolyakov.spb.ru/school

48

3aiauu, perraeMbple ¢ TOMOIIBIO
ANHAMHUYCCKOI'0 IMMpOorpaMMHUpOBaHM:
BBIUHCIICHHE PEKYPCUBHBIX (PyHKUNN

https://kpolyakov.spb.ru/school

49

[IpakTuueckas pabota 1o Teme
"Boruricnenue pekypcuBHBIX (YHKIIHMA
C IOMOIIBIO TMHAMHYECKOTO
porpaMMupoBaHus"

50

51

3aznauu, pemaeMple ¢ TOMOLIBIO
JUHAMHAYECKOTO MPOTPaMMHUPOBAHUS:
MOJCYET KOJINYECTBA BAPUAHTOB

[IpakTudeckas pabota 1mo Teme
"[Toacuér KoMMyecTBa BAPUAHTOB C




MIOMOIIIbIO JUHAMUYECKOTO
nporpaMmmupoBaHus"

52

53

54

3aiauu, penaeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IMIpOrpaMMHUpPOBaHMA:
3aayy OIITUMH3aIInu

[TonsiTre o mapagurMax
nporpaMmupoBanus. O030p A3BIKOB
MIPOrPaMMHUPOBAHUS

ITonsarue 06 00BEKTHO-

OpPUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUU

https://pedsovet.org/m

https://pedsovet.org/m

https://Ibz.ru/metodist/iumk/
informatics/er.php

55

O0bexThI U Ki1accesl. CBoiicTBa U
METOIbI OOBEKTOB

https://Ibz.ru/metodist/iumk/
informatics/er.php

56

57

OOBbEKTHO-OPUEHTHPOBAHHBIN aHAIIN3
[IpakTuyeckas pabora o Teme

"Hcnonp30BaHne TOTOBBIX KJIACCOB B
nporpamme”

58

Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
M0JIX0/1a

59

[TpakTrueckas padota "Pa3paboTka
MIPOCTOM MPOTPAMMBI C
KCMOJIb30BAHUEM KJIACCOB"

60

61

Nuxancymauus. [Ipaktudeckas
pabora o Teme "Pa3paboTka kiacca,
MCIOJIb3YIOUIEr0 MHKATICYIISIHI0"

Hacnenosanwue. [Tomumopduzm

0.5

https://kpolyakov.spb.ru/school/

62

[TpakTrueckas paboTa mo Teme



https://lbz.ru/metodist/iumk/
https://lbz.ru/metodist/iumk/

'

"Pa3paboTka uepapxuu Kiaccos'

63

64

Cpensi ObICTpO# pa3zpaboTKH
nporpamm. lIpoektuposanue
uHTepdeiica noap30BaTeN

[IpoekTupoBanue uuTepdeiica
0JIb30BaTENs

https://kpolyakov.spb.ru/school/

https://kpolyakov.spb.ru/school/

65

Hcnonp30BaHne roOTOBBIX
YIPaBISIEMBIX JIEMEHTOB IS
mocTpoeHus uaTepdeiica

https://kpolyakov.spb.ru/school/

66

[IpakTuueckas padbota 1o Teme
"Pa3zpaboTka mporpamMmmel ¢
rpadudeckum uaTepdericom”

https://kpolyakov.spb.ru/school/

67

68

N3yuyenue BTOPOro s3bIKa
IIPOTrpaMMHUPOBAHUS

N3y4eHue BTOpOro s3bIKa
IPOrpaMMHUPOBaHUS

69

70

71

72

Oranbl KOMIIBIOTEPHO-

MAaTEMaTUYCCKOTro MOACIUPOBAHUA

Z[I/ICerTI/ISaLII/IH IIprU MaTEMaTUICCKOM

MOACIIMPOBAHUN HCIIPCPBIBHBIX
npoueccoB. MosienupoBanue
ABHUXKCHU S

[IpakTudeckas paboTa 1mo Teme
"MopenupoBaHue JBUKEHUS"

MopenupoBanre OMOIOTHUECKIX
cucreM. [IpakTnueckas pabora o
teMe "MopenupoBaHue
OMOJIOTUYECKHUX CUCTEM"

0.5




73

MaremaTnueckue MOJIEIU B
SKOHOMHUKE. BrrunciurensrHble
SKCIEPUMEHTBI C MOJICTIIMU

https://kpolyakov.spb.ru/school/

74

BeposiTHOCTHBIE MOZIEIIH.
[IpakTuyeckas pabora o Teme
"UMuTAlIMOHHOE MOJICIIUPOBAHUE C
noMouipio Meroga Mounre-Kapio"

0.5

75

76

Kommnsroreproe MoaenupoBanue
CUCTEM YIIPABIICHUS

O06paboTka pe3ynbTaToB
IKCIIEPUMEHTA

https://kpolyakov.spb.ru/school/

https://kpolyakov.spb.ru/school/

77

Tabnuunble (pesIuoOHHbIE) Oa3bl
JTAHHBIX

https://kpolyakov.spb.ru/school/

78

[Touck, copTupoBka U pUIbTpaLMs
JaHHBIX. 3aIPOChl HA BEIOOPKY
JaHHBIX. 3aMpPOCHI C MapaMeTpaMHu.
Brrancnsiemple nosist B 3anpocax

79

80

81

[IpakTuueckas pabota Mo Teme
"Pabora ¢ ToTOBOM 0a301 JaHHBIX"

MHoroTtabnu4HbIe Oa3bl TaHHBIX.
Tunel cBs3ei Mex 1y TabIMIIaMHU.
Bremrnwmii kiarod. [lemocTHOCTD 0a3bl
JTAHHBIX

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka MHOTOTaOIUYHOM Ga3bl
TaHHBIX"

https://kpolyakov.spb.ru/school/

82

3anpockl K MHOTOTA0IMYHBIM Oa3aM
JAHHBIX

https://kpolyakov.spb.ru/school/




[IpakTuyeckas pabora o Teme

83 "3anmpockl K MHOTOTA0 IMYHON 0aze
TaHHBIX"

84 S3bIK ynpaBneHus qauHsIMu SQL
[TpakTrueckas paboTa mo Teme

85 "YrpaBieHnue JaHHBIMH C IIOMOIIBIO
si3pika SQL"

86 Hepenuuomipic 6askt ranmbix, https://kpolyakov.spb.ru/school/
DKCHEPTHBIC CHCTEMBI

87 HNuTepHeT-npuinoxeHus https://kpolyakov.spb.ru/school/
[TonsiTue 0 cepBepHOI U KIIMEHTCKOM

88 4acTiax caﬁTa."TeXHonorm «KJIIUEHT https://kpolyakov.spb.ru/school/
— cepBep», €€ TOCTOMHCTBA U
HEJOCTaTKH

89 Ocnossl s361ka HTML

90 ?paKTquCKaﬂ pa60T? 1o Teme " https://kpolyakov.spb.ru/school/

Co3nanne TeKCTOBOM BEO-CTPaHHUIIbI

91 Ocnossl s361ka HTML

92 OcHoBsl s1361ka HTML
[IpakTuueckas pabota 1mo Teme
"Co3znanue BeO-CTpaHHIIbI,

93 BKITIOYAFOIIEH MyJIbTUMETUITHBIC
00BEKTHI (PUCYHKH, 3BYKOBbIE
JaHHBIE, BU1€0)"

04 OCHOBBI KaCKaTHBIX TaOJIUI] CTUIICH https://kpolyakov.spb.ru/school/
(CSS)

95 [IpakTudeckas pabota 1mo Teme

"O¢opmiieHHE CTPAHUIIBI C TOMOIIBIO




KAaCKaIHbIX Ta0MuL cTriieii"

96
97

Cuenapuu Ha s3bIKe JavaScript

Cuenapun Ha si3p1ke JavaScript

98

99

®opmbl Ha BeO-CTpaHHIIE

[IpakTuyeckas pabora 1o Teme
"O6paboTka naHHBIX GHopM"

100

101

102

103

104

105

Pa3memenue BeO-caiiToB. Ycimyra
XOCTUHTA. 3arpy3ka (ailyioB Ha CalT

Kanpuposanue. Ucnpasienue
MepCIeKTHBHL. [ ncTorpaMma.
Koppekuust ypoBHEH, KOPpEKLIHS
uBera. O0eciBeUnBaHUE I[BETHBIX
M300paXKeHUIA

BBoa nzobpaxenuii ¢
HCIIOJIH30BaHUEM PA3ITUYHBIX
unppoBbIX ycTpoicTB. [IpakTnyeckas
pabora o Teme "OOpaboTka
uuppoBbIX Gororpaduit”

Peryms. Pabota ¢ obnactsamu.
OunbTpsl. [IpakTuyeckas padora mo
teme "Perymb mudpoBhIX
dbotorpadumit"

MHorocnoitHble H300pakxeHusl.
TekcToBble cion. Macka cios.
Kananel. CoxpaHeHue BbIICICHHON
o0nactu

[IpakTuyeckas pabora o Teme
"MHorocoifabie n300paxxeHus"

0.5

0.5




[TonroToBka WILTIOCTpAIiA 11 BEO-
caitoB. [IpakTudeckas padora 1mo

106 0.5
Teme "AHUMHpPOBaHHBIE
n3o0paxeHus"
107 Bekropnas rpaduka. Bexropuzamus
pPacTpOBBIX U300pakeHUN
108 [IpakTuueckas pabota 1o Teme 1
"BekTopHas rpaduka"
[TpuHIMIIBI TOCTPOCHUS U
109 peIaKTUPOBAHUS TPEXMEPHBIX
Mojenei
[IpakTuueckas pabota 1o Teme
110 "Co3gaHue npoCcThIX TPEXMEPHBIX 1
monaenen"”
111 Cerounsie Moaenu. Marepuabl https://kpolyakov.spb.ru/school/
112 [IpakTuueckas pabota mo Teme 1
"Cetounble mojenu"
113 MorienmpoBaiue HCTOUHHKOB https://kpolyakov.spb.ru/school/
ocseleHus. Kamepsl
114 [IpakTuueckas pabota 1o Teme 1
"Pennepunr"
115 AnnutuBHble TexHOJMOTHH (3D-
MIPUHTEPHI)
116 [TonsTHe o BHvayanLHoﬁ peanbHOCTH
Y JIOTIOJTHEHHOW PeaTbHOCTH
117 PeszepBHOe Bpemst https://fipi.ru/ege/
118 PeszepBHoe Bpemst https://fipi.ru/ege/
119 PezepBHOE Bpemst https://fipi.ru/ege/




120

PesepBHOE Bpemst

https://fipi.ru/ege/

121
122

PesepBHOE Bpems

PesepBHoe Bpemst

https://fipi.ru/ege/
https://fipi.ru/ege/

123
124

PesepBHOe Bpemst

Pe3epBHOE Bpems

https://fipi.ru/ege/
https://fipi.ru/ege/

125
126

PesepBHOe Bpemst

PesepBHOE Bpems

https://fipi.ru/ege/
https://fipi.ru/ege/

127
128

PesepBHOE Bpemst

PesepBHOE Bpems

https://fipi.ru/ege/
https://fipi.ru/ege/

129
130

PesepBHOE Bpemst

PesepBHOE Bpems

https://fipi.ru/ege/
https://fipi.ru/ege/

131
132

PesepBHOE Bpemst

PesepBHOE Bpems

https://fipi.ru/ege/
https://fipi.ru/ege/

133

PesepBHOE Bpems

https://fipi.ru/ege/

134
135

PesepBHOE Bpems

PesepBHOE Bpems

https://fipi.ru/ege/
https://fipi.ru/ege/

136

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpemst

I[TPOTPAMME

e R e i e R e e N e R e e I e S N SN

136

36.5

https://fipi.ru/ege/







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undpopmaruka (B 2 yactsx), 10 knacc/ [Nonsxos K.1O., Epemun E.A., O6miecTBo
¢ orpaHrn4eHHOM oTBeTCTBEHHOCTHI0 « BMHOM. JlabopaTopust 3HaHUI»;

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

http://www.eduportal44.ru/Kostroma_EDU/gcoko/inform/inf_ikt/DocLib/mpPoly

akov10-11fgos.pdf?ID=10

https://vk.com/doc159710862_665841736?hash=u6fc7nX5PcfeslivCuilOjHfzcrhl
tTyby3qgz6sjEnH

dI=SWeuc7FYhKwFkPyMe5bMIyQV2BhcggNtXqugoWSZQTO

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
http://school-collection.edu.ru/catalog/rubr/?subject[0]=19

https://kpolyakov.spb.ru/school/ege.htm
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