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IHNOACHUTEJBHASA 3AIINCKA

[Iporpamma o napopmatuke (yriryOnEHHbIA YPOBEHb) HA YPOBHE CPETHETO
oOuiero oOpa3oBaHMsl pa3pabOoTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOEHHUS OCHOBHOW  0OOpa3oBaTeNbHOM  NpPOrpaMMbl  CpPEeIHEro  OOMIETo
obpazoBanus, npencraBieHHbix B PI'OC COO, a taxxke (enepanbHOil paboueit
IPOrpaMMBbI BOCIIUTAHUSI.

[Iporpamma no nupopmaTke JaET MpeCTaBIeHUE O LEJIX, O0IIel CTpaTeruu
0oOy4eHUsI, BOCIUTAHUS U Pa3BUTUS 00YUAIOIIKUXCS CPEACTBAMU YUEOHOT O IpeIMETa
«Uudopmarukay Ha yriyonréHHOM YpOBHE, YCTAaHABIMBAET O00s3aTEIbHOE
IpEeIMETHOE COo/Iep KaHNe, IPETyCMAaTPUBAET €ro CTPYKTYPUPOBAaHUE IO pa3zesiaM
U TeMaM Kypca, ONpeiessieT paclpeieieHue ero mo kiaccam (rogaMm HM3ydeHwHs),
na€T MPUMEPHOE pacIpenesieHue yuyeOHBIX YacoB MO TEeMAaTUYECKHM pa3JieiaM
Kypca U peKoMeHAyeMylo (IPUMEpPHYI0) MOCIEeI0BATEIbHOCTh UX H3YUYECHHS C
y4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKHA y4eOHOro
mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaromuXCsl.

[Iporpamma no nHpopMaTHKE ONpeessieT KOJTMUYEeCTBEHHbIE U KaYeCTBEHHBIC
XapaKTEPUCTUKU YUYEOHOro MaTepuaia JUIsl KaX/I0To ToAa U3yUeHHs], B TOM YHCIe
JUISL COJIEP>KaTeIbHOTO HAIOJHEHUS Pa3HOro BUAA KOHTPOJIS (IIPOMEXKYTOUHOMH
aTTecTaluu oOyJaromuxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX pabor,
roCyJJapCTBEHHOM UTOTOBOM aTTecTamun). [I[porpamMma no nHpopmMaTuke sBIseTCs
OCHOBOM JJISi COCTaBJCHUS aBTOPCKUX YYEOHBIX MPOrpaMM U Yy4eOHHKOB,
MOYPOYHOTO IJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmartuka B cpeHeM o011eM 00pa30BaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMATHKK KaK HAYYHOM JAUCUUIUIMHBI, HU3y4Yarolien
3aKOHOMEPHOCTH MPOTEKAHUS ¥ BOZMOKHOCTH aBTOMAaTH3AIMK WH(POPMAIIHOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU ~ TPUMEHEHHA  HWH(OPMATHUKH, TPEXKIE  BCETO
uHGOPMAIIMOHHBIE TEXHOJIOTHUH, YIIPABJICHHUE U COIIMATBHYIO Cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep wuHpopMaTuku #  WHOOPMAMOHHON
JESTEIIbHOCTH.

Kypc unbopMatuku ajis ypoBHS CpeAHEro oOIero oOpa3oBaHMs SIBISETCS
3aBEpIIAIONIMM JTallOM HEMPEPhIBHOW MOATOTOBKM OOyYaromMXcsi B 00dacTu
uHGOPMATUKH U HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, OMUPAETCS
Ha coJiepKaHue Kypca HPOPMATUKU YPOBHS OCHOBHOTO OOIIEro 00pa3oBaHus U
OMBIT  TOCTOSTHHOTO  TNPUMEHEHUS  MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHH, Ja€T TEOPETUUECKOE OCMBICIEHUE, WHTEPHpETaluio U 000011eHne
3TOTO OTIBITA.

Pesynbprarel  yrmyOn€HHOTO YpOBHS HM3ydeHUs ydeOHOro mpeameTra
«UHpopmaTtuka» OpUEHTHPOBAHbl HA TIOJYyYEHUE KOMIIETEHTHOCTEH IS



nocyenytoned npodecCHoOHaTbHON NIeATeTbHOCTH KaK B paMKax JIaHHOU
pEeIMETHON 00JIaCTH, TaK U B CMEKHBIX ¢ Hel obnacTax. OHU BKIIIOYAIOT B CEOsI:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHUSIMU U 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX
CTpPOUTCS AaHHas MpeIMeTHas 00JIacThb, PACMO3HABAHHUE COOTBETCTBYIOUIMX WM
MPU3HAKOB U B3aMMOCBS3€EM, CIIOCOOHOCTh JEMOHCTPHUPOBATH PA3IMYHBIC TOIXO0/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTePHBIX JUIsl ©3y4aeMOil MPEAMETHOM 001acTH;

YMEHHE peliaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayH,
XapakTepHbIC JUIS KCIOJIb30BaHUSI METOJAOB M HMHCTPYMEHTapus JaHHOU
peaMETHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JaHHOW NpeAMETHOM 00JIacTH KakK IIeJIOCTHOMU
Teopur (COBOKYMHOCTH TEOPHi), OCHOBHBIX CBSI3SIX CO CMEXKHBIMU OOJACTIMU
3HAHUM.

B pamkax yriayOnéHHOro ypoBHsSI M3ydeHUsT WH(POPMATHUKH OOECIeuHnBacTCs
1[eJIeHANpaBJICHHAs] MOJArOTOBKa O0YYaloIUXCs K MPOJOJDKEHUIO 00pa3oBaHUs B
opraHu3anusx  NpopecCHOHATBHOTO  O0pa3oBaHUA IO  CIEHUATBLHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C  IU(POBBIMU  TEXHOJOTHUSAMH, TaKHUM Kak
nmporpaMmHasi MHXeHepus, nHpopManuoHHas 0e30MacHOCTh, WH(POPMAIMOHHBIC
CUCTEMBbl M TEXHOJOTHMH, MOOWIIbHBIE CHUCTEMbl U CETH, OOJNbIIME JaHHBIE U
MalIMHHOE O00y4YeHWe, TMPOMBIIUICHHbIH MHTEPHET BEIIeH, HCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTHU OECIpPOBOJHON CBS3U, POOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUU, CUCTEMBbI PACIpPECTIEHHOTO0 peecTpa, TEXHOJOTMU BHUPTYaJbHOU WU
JIOITIOJTHEHHOM PEajbHOCTEN.

OcHoBHasi 1enb U3yueHus yuyeOHoro mnpeamera «WHdopmaTtuka» Ha
yriIyOJI€HHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHuss —  OOECIICUCHHE
JTANbHEHIIETO pa3BUTHA WH()OPMAIMOHHBIX KOMITETEHIIUNA O0O0yYaromerocs, ero
TOTOBHOCTH K JKM3HH B YCIIOBHUSAX Pa3BUBAIONIETOCS HHPOPMAITMOHHOTO 00IIeCTBa
Y BO3pACTAIOLIEH KOHKYPEHUMU Ha PBIHKE TpyAa. B CBA3M ¢ 3TUM U3y4yEHHE
uHdopmatuku B 10-11 kmaccax 10KHO 00ECTICUUTS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHS, OCHOBAHHOTO HAa MOHUMAHWUU POJH
nHpopMaTUKH, WHOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIIECTRBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTHUYECKOTO ¥ AJITOPUTMUYECKOTO MBIITUICHHS;

chOpMHUPOBAHHOCTh YMEHHUM pa3iandarh (akThl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJIETb HUX CBSI3b C KPUTEPUSMH OICHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIIEHHON CUCTEMOM IEHHOCTEM, MPOBEPSITH HA JOCTOBEPHOCTH U
000061aTh HHpOpPMAITHIO;

chOpPMHUPOBAHHOCTh  MPEJCTABIEHUA O  BIUSHUU  WHGOPMAITMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YEJOBEKa B OOIIECTBE, IMOHUMAHUE COIUAIBHOTO,
HSKOHOMMYECKOTO, TMOJIUTHYECKOTO, KYJIbTYPHOTO, HOPUIUYECKOTO, MPHUPOIHOTIO,



DPrOHOMHYECKOTO,  MEIUIMHCKOTO W  (PU3HUOJOTHYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTU;

MPUHSTUE TIPABOBBIX U ITHUECKUX ACTIEKTOB MH(OPMAITMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIFOAEH, BOBJIICUEHHBIX B CO3/IAHUE U UCITOJIb30BAHUE
MH(OPMAIIMOHHBIX CUCTEM, PACTIPOCTPAHEHHE HH(POPMALINH;

CO37IaHUE YCJIOBUM NJisi Pa3BUTHUS HABBIKOB Y4YEOHOW, MPOEKTHOM, HAYyYHO-
HCCJIEIOBATENIbCKOM M TBOPUYECKOW JEATEIHHOCTH, MOTHBAIMUA OOYYarONIUXCS K
CaMOPa3BUTHIO.

B coaepxanuu yudeOHoro mpenmera «lMHbopmaThka» BBIIEISAIOTCS YEThIPE
TEMATUYECKHUX pa3iea.

Paznen «llu¢gpoBas rpamMoOTHOCTB» IIOCBSIIEH BONPOCAM YCTPOWCTBA
KOMITBIOTEPOB W JIPYTUX DJEMEHTOB ITM(GPOBOTO  OKPYKECHHS, BKIIOYAs
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB ONMEPALIMOHHON CUCTEMBI, paboTe B
cetTd VIHTEpHET M UCHOJIb30BAHUIO WHTEPHET-CEPBUCOB, HHGOPMAIIMOHHON
0€30IaCHOCTH.

Paznen «Teoperuueckne ocHOBbI HMHPOPMATHKH» BKIIOYACT B ceOA
MOHATUUHBIN anmapar WH()OPMATHUKH, BOMPOCH KOIWPOBAHUS WH(MOpMAIUH,
u3MepeHus MHGOPMAIMOHHOTO O0BbEMA JaHHBIX, OCHOBBI aJIreOpbl JIOTUKU U
KOMIIBIOTEPHOTO MOJEIHPOBAHUS.

Paznen «AaroputMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH Ha Pa3BUTHE
QITOPUTMHYECKOTO MBIIIJICHUS, pa3pabOTKy alrOPUTMOB H OIEHKY UX CJIIOKHOCTH,
dbopMHpOBaHNE HABBIKOB pealM3alldd MPOorpamMM Ha S3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «uHpopManmoOHHbIE  TEXHOJOTMHM»  IIOCBAIIEH  BONPOCAM
MpUMEHEHUs WH(GOPMAIIMOHHBIX TEXHOJOTHHA, pPEaTM30BaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTAX U UHTEPHET-CEPBUCAX, B TOM YKCJIC B 3a/ladax aHajau3a
JAHHBIX, MCIOJIb30BAaHUIO 0a3 JaHHBIX M SJEKTPOHHBIX TAOJUIl JJIS PEIICHUS
MPUKIIA/IHBIX 33]1a4.

B npuBenénnom nanee conepskanuu ydebHoro mpenmera «HbopmaTukay
KYPCUBOM BBIJICJICHBI IOMTOJTHUTEILHBIC TEMBI, KOTOPBIC HE BXOJAT B 005A3aTEILHYIO
nmporpaMmy OOY4YeHHs, HO MOTYT OBITh MPENJIOKEHBI ISl M3YyYCHUS OTACIbHBIM
MOTHUBHUPOBAHHBIM M CTIOCOOHBIM 00YYaOIIIUMCS.

YrinyOn€éHHbld  ypoBeHb HW3Y4YEHUST HMHPOPMATUKU PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO  TpoQuisi, OpPUEHTUPOBAHHOTO HA  WHXEHEPHYIO U
uHpopMaIIMOHHYI0 Cc(epbl JeATeNIbHOCTH. YTIyOJEHHBIM YpPOBEHb H3YyUYEHUS
uH(OpMaTUKU 00ECTIEUUBACT: MOJTOTOBKY OOYyYaroOlUXCs, OPUCHTUPOBAHHBIX Ha
CHEIUATBHOCTH B 00JaCTH HWH(POPMAIMOHHBIX TEXHOJOTUM U HWH)KCHEPHbIE
CHEUUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEI0BATEIICKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMPABICHUSIMH OTpacid HHGOPMAIMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTUM, TIOJITOTOBKY K YUaCTHIO B OJIUMITUAJIAX U Cl1aue
EnunHoro rocynapcTBeHHOro sK3aMeHa 1Mo HHGOpMAaTHKE.

[TocnenoBarenbHOCTh M3YYEHHS] TEM B MpeAesiax OJHOTO Toja O0ydeHHUs
MOXXET OBITh HM3MEHCHAa IO YCMOTPCHHIO YYHTENS NpPH TIOJATOTOBKE paboueit
MIPOTPaMMBbI U TIOYPOYHOTO TUTAHUPOBAHUS.

OO11ee yncI0 YacoB, PEKOMEH/IOBAHHBIX JIJIsI U3YUYeHUsI HH(PpOpMaTUKK — 272
gaca: B 10 ximacce — 136 yacoB (4 gaca B Henenio), B 11 kimacce — 136 gacos (4 gaca
B HEJIEIIIO).



COAEPKXAHUE OBYYEHUA
10 KUIACC

Hu¢pposasg rpaMOTHOCTH

TpeGoBaHUs TEXHUKHU 0€30MMACHOCTH U TUTUEHBI IPU pabOTe ¢ KOMITbIOTEPaAMU
U IPYTUMHU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUS.

[TpuHIUTIBI pa0OTHl KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTYypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepatuBHas, TOCTOSHHAs M JOJroBpeMeHHas mnamsaTh. OOMEH JaHHBIMU C
MOMOILIbIO IMH. KOHTPOJIIIEphl BHEMTHUX YCTPOUCTB. [IpAMOi JOCTYI K TaMSITH.

OCHOBHBIE ~ TEHACHIMM  Pa3BUTHUSA  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapamnensHbie BeIuuciaeHUs. MHOronpoueccopHasie cucteMbl. CynepKOMIIBIOTEPHI.
PacnipenenéHnple BBIYMCIUTENbHBIE CUCTEMBI W 00paOOTKa OOJBIIMX JAHHBIX.
MoOunbHble ITMPPOBBIE YCTPOMCTBA M MX POJIb B KOMMYHHKalUsIX. BcTpoeHHbIe
KOMIBIOTEPBI. MUKPOKOHTpOIEphl. POOOTH3MpPOBaHHbIE TPOU3BOICTBA.

ITporpaMMHOe oOecrieueHne KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buabl
IpPOrpaMMHOT0O obOecrieueHus: U uX HazHaueHue. OCOOEHHOCTH MPOrPaMMHOTO
obOecnieueHruss MOOWIBHBIX ycTpoiicTB. [lapamnenbHoe mTporpaMMUpOBaHHUE.
CucremHoe mnporpammHoe obecriedeHue. OnepaliOHHbIE CHUCTEMBI. Y TUJIMTHI.
HpaiBepsl  ycTpouicTB. HWMHCTAUISIIMA ©W  JEUMHCTAULALMA  IIPOrPAMMHOTO
o0ecrnedeHusl.

daiinoBsie cuctembl. [IpuHIMIBI pa3MenieHUs] U UMEHOBaHUSA (HailioB B
nonroBpemMeHHou namstu. [1labnons! st onucanus rpynn Qaitios.

[TporpamMmMHoOe obecnieuenue. Jlnnen3npoBanye NporpaMMHOIO 00eCIIeYeHMs]
U IUPpoBbIX pecypcoB. IIponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 0OECTICUEHHE.
KoMMepueckoe 1 HEKOMMEpPUYECKOE UCTI0JIb30BaHUE MPOrPAMMHOTO 00eCIeYeHUs U
upoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAaeMas 3aKOHOJATEIHCTBOM
Poccuiickonn ®enepanmu 3a HENPABOMEPHOE MCIIOIB30BAHUE MPOTPAMMHOTO
obecrnieueHus: U UPPOBBIX PECYPCOB.

[IpyHLMIIBI IOCTPOEHNUS U allllapaTHbIE KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEM.
CereBble mpoTokoibl. Cetb MHTEpHET. Anpecanus B cetu MuTepHeT. [IpoTokoibl
creka TCP/IP. Cuctema 1OMEHHBIX HMEH.

Paspenenne IP-cetm Ha moacetu ¢ momombro Macok mnoxcerei. CereBoe
aagMuHHACTpUpoBaHue. [lolyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HaJMuusl CBA3U C y3JI0M ceTH. OmnpenesneHne MapuipyTa JIBHXKECHHS
ITAKETOB.

Buner  pestenbHocTm B cetu  UutepHer. CepBucel  HMHTepHeTa.
['eonnpopmarnimonHble cucTeMbl. ['€0J0KaIllMOHHBIE CEPBUCHI PEAILHOTO BPEMEHHU



(Harpumep, JIOKalus MOOWIBHBIX TeJIE(POHOB, OIpENeTCHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPT OB, OPOHUPOBAHKUE OUIIETOB U TOCTHHHIL.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBUCHl U yciuyrd. ColualibHbIE CEeTH —
OpraHu3alusi KOJUIEKTUBHOTO B3aMMOJEUCTBUS UM oOMeHa aaHHbIMHU. CeTeBOi
OTHKET: TpaBWJia TOBEACHUsA B KubOepmpocTpanctBe. [Ipobiema moamuHHOCTH
nojryueHHoM uHdopmaryu. OTKpBITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOTeHHblE W 3KOHOMUYECKHE YIPO3bl, CBSA3aHHBIE C HCIOJb30BAHHUEM
UH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TexHoyoruid. OOmue mpoOiaemMbl 3aluThl
nH(popmaruu u nHpopmarmoHHo# 6e3onacHocT. CpeAcTBa 3alIUThl HH()OPMALIUU
B KOMITbIOTEPaX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX UH(OPMAITMOHHBIX
cuctemax. [IpaBoBoe obecrnieueHne nHPOPMAITMOHHOM OE€30MACHOCTH.

[IpenoTBpailieHe  HECAHKIMOHUPOBAHHOTO  JIOCTyma K JIMYHOU
KoH(pUIeHIIMATbHONH MHGOpPMAaIMKU, XpaHSIIeHCcs Ha MEePCOHAIBHOM KOMIIbIOTEPE,
MOOMJIBHBIX yCTpoOicTBaX. BpemoHocHoe mporpaMMHOE OOECleueHHE M CHOCOObI
O00pbObI C HUM. AHTUBUPYCHbIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uHpopMmanmu. PezepBHoe konupoBanue. [laponbHas 3amura apxuBa.

[udpoBanne nanabix. CUMMETPUYHBIE W HECUMMETPUYHBIC ITHQPHI.
[ndper npoctoit 3amennl. IHudp Lesaps. Iudp Buxenepa. Anroputm
mdpoBanusi RSA.

TeopeTuueckne ocHOBbI HHPOPMATHKH

WNudopmanus, nannasie u 3HaHus. UHQopmalmonHbie mpoLeccs B MPUPOJE,
TEXHUKE U 00I1IEeCTBE.

HemnpepblBHBIE M JTUCKPETHBIE BEJIUYMHBI W CUTHAIBL. Heob6XxoaumocThb
JTUCKpeTU3aluu uH(opManuu, NpeaHa3HauYeHHOM UIsi XpaHEHWs, Nepelayud U
00pabOTKH B IIU(PPOBBIX CUCTEMAX.

JlBonuHoe KoAWpoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIC  KOJIBI.
JlexonupoBaHue COOOIIEHUH, 3alMCAHHBIX C MOMOIIBI) HEPAaBHOMEPHBIX KOJOB.
VYcnosue ®ano. IlocTpoeHne OAHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOIIBIO
nepea. Enunuiibl n3smepenus koiandecta nHbopManuu. AndaBUTHBIN TOIX0A K
OLIEHKE KOJIMYeCTBa WH(OPMAIIUH.

Cuctembl cumucienus. Pa3BépHyTas 3amuch LENbIX M APOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuucieHuss. CBOICTBA MO3MIIMOHHON 3alyCH YHUCHA!
KOJIMYECTBO LU(P B 3aIHUCH, IPU3HAK JEIUMOCTH YUCIIa HA OCHOBAaHUE CHUCTEMBI
CUHCJICHHsI. ATITOPUTM TEPEBO/Ia IEJIOTO Yncia u3 P-M4HO# cCHCTEMBbI CUMCIICHUS B
NECATUYHYI0. AJITOPUTM TEpeBOAa KOHEUHOM P-w4HOW ApoOM B NECATHYHYIO.
AJAroput™ nepeBoja 1eyIoro Yncia U3 1eCATUYHON CUCTEMbI CUMCIIeHUs B P-nuHy1o.
[TepeBoa KOHEUHOM ecATUUHOM ApoOu B P-munyto. J[BonyHasi, BOCbMEepUUHas U
HIeCTHAI[aTepUYHAsl CHCTEMbI CUUCIICHHUS, CBSA3b MEXKIY HUMU. ApudmeTnyeckue



omnepaly B MO3UIIMOHHBIX CHCTEMAaxX CUMCICHHUS. TpoudyHas ypaBHOBEIIECHHAs
CUCTEMA CUHCIICHUS. J[BONUHO-/IECATUYHAS CUCTEMA CUUCIICHUS.

KoaupoBanue tekctoB. Komupoka ASCII. OnnHoOaliTHbIE KOIUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue HHPOPMAIMOHHOIO
00BEMa TEKCTOBEIX COOOIICHUIA.

KomupoBanue  m3oOpaxkenuii. Oruenka  uHGOpPMAIMOHHOTO  00BEMA
rpaguUeCcKUX TaHHBIX MPU 33TaHHBIX PA3PEIICHUN U TITyOuHEe KOIUPOBAHUS IBETA.
[{BeToBbie Momenu. BekropHoe komaupoBanue. Dopmathl rpaduueckux (aiios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. Ouenka nHGOpMAIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
MPU 33IaHHBIX YACTOTE AUCKPETU3ALMNH U PA3PSTHOCTH KOJUPOBAHMUS.

Anrebpa noruku. [loHsiTHe BHICKa3bIBaHUS. BbICKa3biBaTelbHBIE (HOPMBI
(mpenukatbl). KBaHTOPHI CyIIECTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omepanuu. TaOauIlbl UCTUHHOCTH. JlorMueckue BBIpaKCHHUS.
Jlornueckue ToXkaecTBa. Jloka3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOUIBIO
TaOIHI ICTUHHOCTHU. JIOTHYeCKre OTiepanyy | Oneparuy HaJ MHOYKECTBAMH.

3aKkoHBI aNreOpbl JOTUKH. ODKBUBAJICHTHBIC MPEOOpPa30BaHUS JIOTHYECKUX
BbIpaXkeHUi. Jlornueckne ypaBHEHUS U CUCTEMbI YPABHEHUM.

Jlornyeckue (yHKIMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHUECKHUX
GyHKIHA OT KOTMYeCcTBa apryMeHToB. [[0HBIE CHCTEMBI JIOTHYECKUX (DyHKITHHA.

Kanonnueckne  Gopmbr  jmormueckux  BeIpakeHuil.  CoBEpIIICHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajbHble (OPMBI, AITOPUTMBI HX
MOCTPOEHUS 10 TabJIUIIe UCTUHHOCTH.

Jlornueckne »3i€MEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
Mmuoropaspsaueii cymmarop. [loctpoeHne cxeMm Ha JOTMYECKHX JJIEMEHTax IO
3aIaHHOMY JIOTHYECKOMY BBIPQKECHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHHEe UENBIX YKHCEN B MaMsATH KOMIbiOTepa. OrpaHUYEHHOCTH
JMara3oHa 4Yucel MNpH OrpaHMYEHUM KoJIMuecTBa pa3psanoB. IlepenonHeHue
pa3psAIHOI ceTKU. be33HaKoBbIe M 3HAKOBHIC TaHHBIC. 3HAKOBBIN OWUT. JIBOMYHBIN
JIOTIOJIHUTENIBHBIN KOJl OTPUILIATEIbHBIX YHCEIL.

[TobutoBble norumdyeckue omnepanuu. Jlornueckuii, apudmMeTUuecKuii u
nukinyeckut  caBurd. [lludpoBanue ¢ moMompl0 MOOMTOBONM — OmEpanuu
«uckmovaromee NJIN».

[IpencraBiieHre BEHIECTBEHHBIX YHCEN B TMaMATH KOMIIbIOTEpA. 3HayaIas
4acTh W MOPSAOK umcia. J[Mama3zoH 3HA4YeHHWI BeNIeCTBEHHBIX uuncell. IIpobmemsl
XpAaHEHUs BEIIECTBEHHBIX YHUCEJ, CBSI3aHHBIE C OIPAHMYECHUEM KOJIMYECTBA
pa3psnoB. BpinmonHeHune omnepanuii ¢ BEIIECTBEHHbIMM YHUCJIAMHU, HAKOILJICHUE
OIMOOK MPU BBEIYUCICHUSX.



AJITOPUTMBI M IPOrPAaMMHPOBAHME

Omnpenenenre BO3MOXKHBIX PE3YyJbTAaTOB PaOOThl MPOCTEUIINX aIrOpPUTMOB
YOPABJICHUS HCIIOJHUTEISIMA WU BBIYHMCIUTEIBHBIX alIropuTMmoB. OnpeneneHue
UCXOIHBIX TAHHBIX, IPU KOTOPBIX AJIFCOPUTM MOXKET J1aTh TPEOYEMBbI pe3yibTar.

Ortanbl penieHusl 3a7ad Ha KomibioTepe. MHCTpyMeHTanbHbIE CpeacTBa:
TPAHCIATOp, OTJIATUUK, npodunupoBuMK. KoMmuiasmus wu uHTEpnperanus
nporpamMm. BupTyanbHbIE MalIVHBI.

WuTterpupoBanHas cpena pa3paboTku. MeTroabl OTIAgKA IPOrpamM.
Hcnonb3oBaHue TpacCUpPOBOYHBIX Tabiuil. OtTianoudbii BbIBOA. Ilomrarosoe
BBITNIOJTHEHUE NPOTrpaMMbl. Touku octanoBa. [IpocMOTp 3HaUYEHUM TTEPEMEHHBIX.

A3pik  mporpammupoBanust (Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYMCIIEHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, Jornueckue. BetBinenus. CinoxxHbie
ycaoBus. Hukibl ¢ ycnoBueM. Luknel o nepeMeHHOW. B3amMo3aMeHs€eMOCTh
pa3IM4yHBIX BHIOB I1UKIOB. HMHBapmant mukna. CocraBieHHME LHMKIA C
VCITOJIb30BAaHUEM 3apaHee ONPENEeIEHHOIO NHBAPUAHTA LIUKJIA.

JloxymenTupoBanue nporpamm. McnonszoBanue kommenrtapues. [lonroroska
OMMCAHUS NPOrPAMMBI U MHCTPYKLMU IS TOJIb30BATEIIS.

Anroput™Mbel 00paOOTKM HATypalbHBIX YHCEJ, 3alMCAHHBIX B IMO3UIIMOHHBIX
CUCTEMAaxX CYMCICHUA: pa3OMeHue 3alucu 4Hcia Ha OTAeNbHble LUQPBHI,
HaxXOXJICHWE CYMMBI M TPOU3BENCHUS IMdpP, HAXOXKICHHE MaKCUMAIbHON
(MUHUMATBHOW ) IU(PHI.

HaxosxaeHne Bcex IpoCThIX YMcen B 3aJaHHOM auana3oHe. [Ipencrasinenne
yucia B BUAE Ha0opa MPOCTHIX COMHOKUTENEH. AJITOpUTM OBICTPOrO BO3BEICHUS B
CTEIICHb.

O0paboTka qaHHBIX, XpaHAIIUXCs B Qaiinax. TekcToBbIe U ABOMYHBIC (DAIIBI.
daiinoBsie iepeMenHsble ((aiinossie ykazatenn). Ytenue u3 Qaiina. 3anuce B dai.

Pa3z0Ouenue 3agaun Ha noa3anauu. [loamporpamMmsl (pouexypbl U pyHKINN).
Pexypcus. PexkypcuBHble 00BekThl ((pakrtansl). PekypcuBHble mpouenypsl U
¢ynkuun. Mcnonb3oBaHue cTeKa i OpraHu3alii peKYpPCUBHBIX BbI30BOB.

Hcnonp3oBaHne CTaHAApTHOW OMOMMOTEKH sI3bIKa MPOrPaMMHPOBAHUS.
[TonkmroueHne  OMONMOTEK  TOANPOTpaMM  CTOPOHHHUX  IPOU3BOIAUTEIICH.
MoynpHBIM OPUHLIKI TOCTPOEHHUS ITPOTPAMM.

UYucnennsle MeTo1bl. TouHOE U MPUOIMKEHHOE peleHus 3a1a4u. UncieHHble
METO/Ibl PELICHUs ypaBHEHUH: METOJ mnepedopa, METOJ MOJOBUHHOIO JEJIEHUS.
[Tpubnux€HHOE BBIUMCICHUE JJIMH KPUBBIX. Bbluucnenuwe miomanei ¢uryp c
NOMOUIbIO YHCJIEHHBIX METOJOB (METOJA HPSIMOYTOJIBHUKOB, METOJl Tpareuui).
[Touck wmakcumyma (MUHMMYMa) (YHKIMM OJHOM MEpPEMEHHOM METOAO0M
IIOJIOBUHHOI'O JICTICHUS.



OOpaboTka CUMBOJIBHBIX JaHHbIX. BcTpoeHHble  (QYHKUMU  sI3bIKa
IPOrpaMMHUPOBAHUS ISl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUM CHMBOJIA B CTPOKE,
pa30bueHue CTPOKH Ha CJI0BA MO MPOOEIbHBIM CUMBOJIAM, TOUCK MOACTPOKU BHYTPU
JTAHHOM CTPOKH, 3aMEHA HAUJEHHOW MOACTPOKH Ha APYTYIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOpOM ai(aBUTE, YIOBIECTBOPSIONIMX 3aJaHHbIM OTPAHUYCHUSIM.
[TpeoOpa3oBanue yncia B CAMBOJIbBHYIO CTPOKY M 0OpaTHO.

MaccuBel M NOOCIEOOBATEIBbHOCTH 4YHCEl. BroruncieHne o0000MEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCUBA UJIM YMCIIOBOM MOCIIEN0BATENBHOCTH (CyMMBI,
IPOU3BENIECHUS, CPEAHEr0 apu(pMETHYECKOr0, MUHUMAJIBHOTO M MaKCHMAaJIbHOTO
AJIIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YJIOBJIETBOPSIOUIMX 3aJaHHOMY YCIIOBHIO).
JIuHelHbIN MOUCK 3aJAHHOTO 3HAYEHUSI B MACCUBE.

CoptupoBKa OZHOMEPHOro MaccuBa. [IpocTbie MeTOABI COPTHPOBKU (METOA
y3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BCTaBKaMu). COPTHPOBKA CIHSHHUEM.
breictpass coptupoBka maccuBa (amroputm QuickSort). /IBomuHbII TOHMCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHbIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MacCCHBOB: 3aII0JIHEHHE IBYMEPHOI'0 YHCIOBOIO MAaCCHBA I10 33JaHHBIM IIPABUIIaM,
IIOUCK 3JIEMEHTA B IBYMEPHOM MacCHUBE, BBIYMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOTO MAacCHBa, IMEPECTAHOBKAa CTPOK U CTOJOIIOB
JIBYMEPHOT'0 MacCHUBa.

HNudopmannoHHbIE TEXHOJIOTHHA

TexcroBblil mpoueccop. PemaktupoBanue u ¢opmatupoBanue. lIpoBepka
opporpapuun u rpammatuku. CpeicTBa NMOMCKA M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnonb3oBanue  ctuieil.  CTpyKTYypUpOBAaHHBIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomiekTuBHas padoTra ¢ JTOKYMEHTaMHU.
HHCTpyMEHTHI PELIEH3UPOBAHUS B TEKCTOBBIX Mporeccopax. OOJauHbIe CEPBUCHI.
JenoBas nepenucka. Pedepar. [IpaBuna uuTupoBaHus HCTOUHUKOB U OPOPMIIEHHUS
oubmuorpaduuecknx ccoutok. OdopmiIeHHE CIHCKa JIUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOU BEPCTKOM TEKCTAa. TEXHHYECKHME CpelIcTBa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MATEMATUUYECKUX TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 33Ja4M aHaIW3a JaHHBIX: IIPOTHO3WPOBAHUE,
KJaccupuKauus, Kiactepusanusi, aHanu3 OTkiIoHeHui. IlocimenoBarenbHOCTH
penieHust 3a1ady aHajlu3a JaHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OYMCTKAa W OLICHKA
KauecTBa JAHHBIX, BBIOOP W/WIM MOCTPOECHHUE MOJENHU, MpeoOdpa3zoBaHUE JAHHBIX,
BU3YyaJIM3allUsl JTaHHBIX, HHTEpPIIpETauusl pe3yJsibTatoB. lIporpammubie cpeacTBa u
MHTEPHET-CEPBUCHI 1151 0OpaOOTKHU U NMPEACTaBICHUS JaHHbIX. bonbline 1aHHbIe.
MainnHoe o0yuenue. HTeIeKTyanbHbIN aHAJIW3 TaHHBIX.



AHanM3 JaHHBIX C TIOMOIIBI0 AJIEKTPOHHBIX TAONUIl. BhuncieHue cymmbi,
cpenHero apuMeTHIecKoro, HanOOIBIIETO (HAMMEHBIIIETO) 3HAYCHUS JUana3oHa.
Boruucnenne koddduimenta Koppensiuu JBYX psAI0B OaHHbIX. [locTpoenue
CTOJIOUATHIX, JUHEWUYATBIX M KPYyroBbix auarpamm. Iloctpoenue rpadukoB
bynkuuii. [Togdbop nuHUM TpeHa, pelieHue 3a1a4 IPOrHO3uPOBaHUS.

UucrneHHOe peIlIeHHe YypaBHEHUH C TIOMOIIBIO MOa0opa TapameTpa.
OnTuMu3anus Kak MOMCK HAaWTY4IlIeTo PEIIeHUs B 3aJJaHHbIX ycioBusX. LleneBas
dbyukius, orpanrndeHust. JIokaabHbIE U TJI00aTbHBIH MUHUMYMBI 11€1€BOM (DYHKITUU.
Pemienue 3a1a4 oNTUMU3ALUM C TIOMOILBIO AJIEKTPOHHBIX TaOJIUII.

11 KITACC

Teopernueckne 0CHOBbI HHPOPMATHKH

TeopeTnueckne MOAXOABI K OICHKE KOJMYecTBA HWHGOpMalUMU. 3aKOH
annutuBHOCTH MHpopManuu. dopmyna Xaptnu. MHopmanuss U BEpOATHOCTD.
®opmyia Illennona.

Anroputmbl  ckatust JaHHbIX. Asroput™M RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuT™msel cxaTHs JaHHBIX C TOTEPSIMU. Y MEHBIICHUE TTyOHHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Hien anroputMoB cxarus JPEG, MP3.

CkopocTe TIepefauv JaHHBIX. 3aBUCHMOCTb BPEMEHHM Iepefadyd  OT
MH(POPMALIMOHHOTO O00BbEMA JAHHBIX M XAPAKTEPUCTHK KaHaya CBs3U. lIpuuumHb
BO3HUKHOBEHHUsI OWIMOOK TMpu mepenadye JaHHbIX. Koapl, mno3Bossomue
OOHapyXUBaTh U HUCHPABIATH OLIMOKH, BO3HUKAIOIIME TpPHU TEpeaadye TaHHbBIX.
Paccrosane Xammunra. KogupoBanue ¢ noBropenuem 6utos. Konbl XaMMuHra.

Cucrembl. KoMIOHEHTBI CcUCTEMBI M HX B3auMozeucTBue. CHUCTEMHBIN
s dexT. Yrpapienue kak nHGopMamoHHbIH nporecc. OOpaTHas CBSI3b.

Mopenu u moaenuposanue. Llens monenupoBanusi. COOTBETCTBUE MOJEIU
MOJIEJIUPYEMOMY OOBEKTY WJIM MpOIecCy, LEIH MOAeNrpoBaHus. Popmanusaius
PUKJIAAHBIX 33/a4.

[TpencraBieHre pe3ysibTaTOB MOJCIUPOBAHUS B BHAE, YIOOHOM s
BOCHPUATHUS YeJIOBEKOM. ['paduueckoe npeacTaBieHue JaHHbIX (CXEMbl, TAOIHIIbI,
rpaukn).

I'padsr. OcnoBHbIe IOHSTHS. BHnbl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUl] CMEXHOCTH, BECOBBIX MaTpHIl, CIHCKOB CMEXKHOCTU. PemeHune
AITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHaiu3oM rpadoB (HocTpoeHue
ONTUMAJIBHOIO MyTH MEXIy BeplIMHaMu Trpada, ompeesieHne KOJIMYecTBa
Pa3IMYHBIX MTyTeH MEXy BEPIIMHAMU OPUEHTUPOBAHHOTO Al[UKIMYECKOTO rpada).

Hepesbs. bunapnoe nepeBo. JlepeBbs mnoucka. CrnocoObl 00xoma aepena.
[IpencraBnenue apupmMeTHIECKUX BRIpAXKEHUN B BUJIE AepeBa. JJUCKpETHBIC UTPhI
JIBYX UTPOKOB C MoHOM uHpopmanueil. [loctpoenue nepesa nepedopa BapuaHTOB,



OIKCaHUE CTPATETUU UTPBI B TAOIMYHON (popme. BBIUTPBIIIHBIE U TPOUTPHIIIHbIE
NO3ULMH. BBIMTPBINIHBIE CTPATETHH.

CpencrTBa MCKYCCTBEHHOIO MHTEUIEKTa. CepBUCH MAIIMHHOIO INEPEBOAA U
pacrno3HaBaHusi ycTHOM peun. KoruutuBHble cepBuChl. UneHTH(dUKALIMS U TTOUCK
M300paKeHUM, pacrio3HaBaHKE JIUIL. CamooOyyatormuecs CUCTEMBI.
M cKyCCTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcmonp30BaHHE METOIOB
UCKYCCTBEHHOI'O HMHTEJJIEKTa B 00ydYarommx cucreMax. lcmoiib30BaHHE METOJ0B
MCKYCCTBEHHOI'0 MHTEJUIEKTa B poOoToTexHuKe. MHTepHeT Bewei. [lepcnexkTruBbl
Pa3BUTHS KOMITBIOTEPHBIX MHTEJUIEKTYaJbHbIX cUcTeM. HelipoHHbIE ceTH.

AJITOPUTMBI M IPOrPAMMHPOBAHHUE

dopmanm3anys NOHATHA anropurma. MammuHa TerOpuHTra KaKk yHUBEpCaJbHAS
Mozenb Beruucienu. Tesuc Yépua—Trropunra.

O1eHKa CJIOXKHOCTH BBIUMCIICHUH. BpeMsi paGoThl U 00BEM HCIOIB3YEMOM
MaMsITH, UX 3aBUCUMOCTh OT pa3Mepa MCXOJHBIX JaHHbIX. OleHka
ACUMIITOTUYECKON  CJIIOKHOCTH  aJrOPUTMOB. AJTOPUTMBI  MOJHMHOMHAIBHON
cioxxHoctH. [lepedopusie anroputmsl. [IpruMepsl pa3aIuuHbIX adrOPUTMOB PELICHUS
OJTHOM 3aJ1a4M, KOTOPBIE UMEIOT PA3IMYHYIO CI0KHOCTb.

[louck mpOCTBHIX YKCEN B 3aJaHHOM JUAIa30HE C TOMOIIBI0 aIrOpUTMa
«pemieto DparocheHar.

MHuoropa3psHbie Lelble Yhcia, 3a1a4d JTUHHON apU(PMETHKH.

CnoBapu  (acCOlMaTHBHBIE MAaCCHUBBI, OTOOpaKEHWs). XOII-TaOJUIIBI.
[TocTpoenue andaBUTHO-4YACTOTHOIO CIOBApSI IJIsl 3aJIaHHOTO TEKCTA.

Crexu. AHamu3 NpaBUIBHOCTH CKOOOYHOIO BbIpaKE€HHUsA. BwlumnciieHue
apu(PMETUIECKOTO BBIPAKEHMSI, 3aITUCAHHOTO B MOCTHUKCHOU (popme.

Ouepenu. Mcnonb3oBaHue o4epeau Al BPEMEHHOIO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHrme MHUHHMAIBLHOTO OCTOBHOTO JepeBa
B3BEIIEHHOTO CBSI3HOI'O HEOpUEHTHpoOBaHHOro rpada. KoinyecTBO pa3inMuHBIX
nyTel MeX/1y BEpPIIMHAMU OPUEHTUPOBAHHOTO alIUKINYECKOro rpada. AJropuT™m
JIerKCTpBHI.

epesbs. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. /IBonuHBIE
(ounapubie) nepeBbs. I[locTpoeHue mepeBa AJIA 3aJaHHOTO apU(DMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTmbl oOxona naepeBa. lcronb3oBaHHE CTEKa U
ouepenu A 00xoja Aepena.

JluHamMuyeckoe MporpaMMHUpPOBAaHME Kak METOJ pEelIeHHs 3a1ad ¢
COXpaHEHUEM MPOMEXKYTOUHBIX DPE3YJIbTATOB. 3aJaud, PEIIaeMble C MOMOIIbIO
JUHAMHYECKOTO TMPOrPaMMHUPOBAHUSA: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIMH,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a1a41 ONTUMU3ALIMH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHuH. OOBEKTHI H
kinaccel. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIA aHAIHU3.



Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJIXO]IA.
WNukancynsus, Hacaeq0BaHUE, MOTUMOP(PHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoektupoBanue wuHTepdeiica
noJib3oBaTess. Mcnoab30BaHue rOTOBBIX YIPABISIEMbBIX 3JIEMEHTOB /ISl IOCTPOCHUS
uHTEpdeiica.

O0630p  s3pIkOB  mporpammupoBaHusi.  [lomstme o  mapaagurmax
MPOrPaMMUPOBAHUS.

NupopmanuoHHbIE TEXHOJIOTHH

Drtanbl  KOMIBIOTEPHO-MATEMATHYECKOTO  MOJEIMPOBAHMS:  TTOCTAHOBKA
3ajlayu, pa3paboTka MOJENIH, TECTUPOBAHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIHTATOB MOJAEITUPOBAHHUS.

JuckpeTuzanusi Tpu MaTeMaTHYECKOM MOJICTUPOBAHUM HENPEPBIBHBIX
npoiieccoB. MozaenupoBanue ABMxKeHUs. MoaenupoBaHue OMOJOTUYECKUX CUCTEM.
MaremaTuyeckue MOJAEIW B SKOHOMHKE. BhIUMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJIEIISAMH.

OOpaboTKka pe3yJbTaTOB AKCIEPUMEHTA. MeTo/l HauMEHBIUX KBaJIpaToB.
OrmeHKa YHCIOBBIX IapaMeTpPOB MOJCIUPYEMbIX OOBEKTOB U  IMPOIIECCOB.
BoccranoBieHue 3aBUCUMOCTEH 10 pe3yJibTaTaM dKCIEpUMEHTA.

BepostHoctHbie  Mozenu.  Metoast  Monte-Kapno.  MMuTtanmnoHHoe
MoienrpoBanue. CUCTEMbl MACCOBOTO OOCTYKUBAHUSI.

Tabmuunbie (pensuuoHHBIE) 0a3bl MaHHBIX. Tabnmuila — mpeacTaBiIeHUE
cBeneHnii 00 OmMHOTHMIIHBIX OoObekTax. Iloie, 3ammch. Kmrou tabGmumel. Pabora ¢
roToBoil 0a3oil naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTHUpoOBKa W
buiabTpalys aHHBIX. 3ampoChl Ha BBIOOPKY JaHHBIX. 3alpochl C MapaMeTpaMHu.
Brrancnsiembie mosis B 3arpocax.

MHuorotabnuunbie 6a3bl NaHHBIX. TUIBI cBsI3el Mexay Tadnuamu. BaemrHuit
kJto4. [{ernocTHOCTh 6a3bl JaHHBIX. 3aMPOChl K MHOTOTA0IUYHBIM 0a3aM JIaHHBIX.

Nureprer-npuinoxenus. [loHsTre 0 CEpBEpHON U KIIMEHTCKOM 4acTAX CauTa.
TexHoorus «KIUEHT — CepBEp», €€ JOCTOUHCTBA U HeA0CTaTKU. OCHOBBI SI3bIKA
HTML wu kackamuabix tabmwin ctuned (CSS). Cuenapum Ha si3pike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3memienue BeO-caiiToB. Yciayra XoCcTHHra. 3arpy3ka (aiijioB Ha caiT.

BBoa u3o0pakeHHil ¢ UCMOJIB30BAHUEM PAa3IUYHBIX IU(PPOBBIX YCTPOUCTB
(mudpoBBIX (oToaIapaToB ¥ MHKPOCKOIIOB, BHIICOKAMEp, CKAaHEPOB W JPYTHUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenne. Kagpuporanue. Ucnpasienue
nepcriektuBbl.  I'mctorpamma. Koppekuus  ypoBHEW, KOpPpEKIMs  IBETa.
OOGeciBeunBaHue IBETHBIX wu300pakeHuit. Perymb. PabGora ¢ oOnacTsamu.
OUIBTPBL.



MHuorocnoitapie n300paxenus. TekcToBble ciou. Macka cinos. Kanambl.
Coxpanenue BbiaeneHHoM oOnactu. I[lonroroBka wmimrocTpanuii s BeO-cailToB.
AHUMHPOBaHHBIE U300PAKECHUS.

Bekropnas rpaduka. IlpumutuBbl. HM3MeHeHue mopsaka >SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbeie. @opMarsl BEKTOPHBIX
pucyHkoB. Mcrnonb3oBanue KOHTYypoB. BekTopuzaiust pacTpoBbIX U300paKeHUH.

[IpyuHLIMIIBI TOCTPOEHUS U PEIAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHble
MojJiend. Marepuanbl. MoaenupoBaHue HMCTOYHUKOB OCBemeHus. Kamepsl.
AnnutuBHble TexHooruu (3D-npunteps). [loHsTHE O BUPTYaTIbHON peaTbHOCTH U
JIOTIOJIHEHHOM PEAIbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIPOITPAMMBI 110
MHD®OPMATUKE (YTJIYBJIEHHBINA YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJibTaThl  OTpPaXalrOT TOTOBHOCTh W  CIIOCOOHOCTh
oOy4Jaronuxcsi pPyKOBOICTBOBATHCA CPOPMUPOBAHHON BHYTPEHHEW MO3UIUEN
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIlMW, TMO3UTHUBHBIX BHYTPEHHHX
yOXKJIEHU, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO
o0lIlIeCTBa, PACIIMPECHHUE >KU3HCHHOTO OIbITa W ONbITa JACITEIBHOCTH B IIpOIECcCce
peanu3anyd  CpeJICTBaMH  y4eOHOTO TMpeaMeTa OCHOBHBIX  HaIpaBJICHUM
BOCIIUTATENBHOU S TEILHOCTH.

B pesynprare usydeHuss wHGOPMATHKKA HaA YPOBHE CpPEIHETO OOIIETOo
oOpa3oBanusi y oOydaromierocsi OyayT cHopMuUpOBaHBI CIEAYIOMINUE JTHYHOCTHBIC
pe3yJIbTAThI:

1) rpamaaHCKOro BOCIUTAHUSA

OCO3HaHHUE CBOMX KOHCTHTYIIMOHHBIX TIpaB U 00S3aHHOCTEH, YBOKCHHUE 3aKOHA
¥ TPaBOMOPSIKA, COOJIOICHNE OCHOBOIOJIATAIONINX HOPM HH(POPMAIIMOHHOTO
npaBa U HHGOPMAIMOHHOW 0€30TMaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATh HJCOJIOTHH ODKCTPEMHU3Ma, HAI[MOHAJIU3MA,
KceHOhOOMH, JTUCKPUMHUHALIMM TI0 COITMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MMPU3HAKAM B BUPTYaTbHOM MPOCTPAHCTRE;

2) NIaTPUOTHYECKOTO BOCITUTAHMS

IIEHHOCTHOE OTHOIIIEHNE K UICTOPUUECKOMY HaCJIEIUI0, TOCTHKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHIX, TOHUMaHKE 3HAYCHUSI THPOPMATUKHU KaK HAYKH
B JKU3HU COBPEMEHHOTO OOIIIECTBA;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO ITOBEICHNS,

CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSICh Ha MOpPaAJIbHO-HPAaBCTBEHHBbIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B
cetu HTEpHET;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas OCTETUKY HAy4dHOrO U
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHMMATH Pa3JIMYHbIE BHUABl HMCKYCCTBA, B TOM YHUCIIE
OCHOBAaHHOTO Ha UCIIOJIh30BaHUH HH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3uYeCKOro BOCIIMTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  oOpaza  KM3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbIO, B TOM UHUCIIE 32 CUET COOITIOICHUS



TpeOOBaHMIT  O€30MacHON  OSKCIUTyaTalldd  CPEACTB  MHGOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHUH;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOW W COLUAIbHON
HANpPaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JCSITEIIBHOCTD;

uHTepec K cdepam MnpodecCUOHANbHON NEATEIbHOCTH, CBSI3aHHBIM C
nH()OPMATUKOH, MPOTPaMMHUPOBAHUEM M HMH(POPMAIMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMH Ha JOCTIDKEHUSX HAyKH HHPOPMATHUKHA M HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIlaTh OCO3HAHHBINM BBIOOp Oymaymied mnpodeccuu u
pean30BBIBATH COOCTBECHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEN KU3HMU;

7) 3K0JI0TrMYeCKOr0 BOCTIMTAHUSA:

OCO3HaHHE TJ00aTbHOIO XapakTepa SKOJIOTMYECKHX MpoOJieM M MyTel uX
pelieHus, B TOM 4YHuCI€ C Y4YETOM BO3MOXKHOCTEH HMH(OPMAIIMOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHU;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH, IOCTHKCHUSM HAYyYHO-TEXHHUYECKOTO TMpOorpecca Hu
OOIIECTBEHHON TPAKTHKH, 32 CUET MOHUMAHUS POJIM MH(POPMAITMOHHBIX PECYPCOB,
WHPOPMAIMOHHBIX TIPOIECCOB M HH(OPMAIMOHHBIX TEXHOJOTHH B YCJIOBHSX
1 dpoBoil TpanchopMau MHOTHX chep KU3HU COBPEMEHHOTO 00I11ECTBA;

OCO3HAaHHE IICHHOCTH HAyYHOH NEeSATEIBHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEITEIbHOCTh MHANBUAYAIBHO U B TPYTIIIE.

B mporiecce 1OCTHXEHNUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS TPOTPAMMBI 110
uH(pOpMaTUKE y O0YYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIICKT,
peanoaararonui chopMrUpPOBaHHOCTS:

CaMOPETYJIMPOBAHMS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJalnTUPOBATHCA K
AYMOIMOHAIEHBIM U3MEHEHHUSM U TIPOSBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHUBAIMH, BKIIIOYAIOIICH CTpEMIIEHUE K JTOCTHXKEHHIO IS U
ycrnexy, ONTUMH3M, MHUIMATUBHOCTh, YMEHHE JE€HCTBOBATb, UCXOJ U3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh SMOIIMOHATEHOE COCTOSIHIE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUM KOMMYHHKAIIUU, CIIOCOOHOCTH K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCThH BBHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00THUTHCS, TIPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHI.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTte u3yueHuss HMHPOPMATHKHA Ha YypPOBHE CPEAHETO OOIIEro
oOpa3zoBanusi y oOy4aromierocss OyayT c(opMUpOBaHbl MeTalpeIMETHbIE
pe3ysbTaThl, OTPaKEHHbIE B YHHMBEPCAJIbHBIX YUYEOHBIX JIEUCTBUAX, & UMEHHO —
NO3HABATEJIbHbIE  YHUBEpCAJbHbIE ydeOHblE JACUCTBHS, KOMMYHHKATHUBHBIC
yYHHUBEpCaJbHbIe y4EeOHBIC NEWUCTBHUS, PETYJIATUBHBIC YHHUBEpPCAIbHBIC ydeOHBIC
NeCTBUS, COBMECTHAS JACSITEIbHOCTD.

Ilo3HaBaTe/IbHbIE YHHBeEPcAIbHbIE YueOHbIE /1eiiCTBUA

1) 0a30Bble JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITENIbHO  (OpMyJIHpOBaTh U aKTyaJIM3UpoOBaThb  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYLICCTBEHHBIM MPU3HAK WU OCHOBAHHS ISl CpaBHEHUS,
Kiaccudukanuu u 0600IICHMS;

ONpEeAeNATh LENN JAEATEIbHOCTH, 3a/laBaTh MapaMeTpbl M KPUTEPUHU HX
JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHSI B pACCMATPUBAEMBIX SIBIICHUSX;

pa3palaThiBaTh IJIaH PEIICHUs MPOOJeMbl ¢ YYETOM aHalli3a MMEIOLIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MTOCIIEACTBUI 1E€ATEIbHOCTH;

KOOPAMHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUSIX PEATBHOTO, BUPTYAJILHOTO
¥ KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE TIPU PEILICHUY )KU3HEHHBIX ITPOOJIEM.

2) 6a3oBbI€e HCCIEA0BATEIbCKHE TEHCTBUSA:

BJIa/IETh HABBIKAMHU Y4EOHO-UCCIIEIOBATENFCKON M IPOCKTHON A TEIbHOCTH,
HaBbIKAMHU  paspemieHuss mpoOjeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHbIX METOJIOB IIO3HAHMS,

OCYIIECTBJISATh PA3NMYHBIE BUJBl JEATEIBHOCTH IO TOJIYYEHUIO HOBOIO
3HaHWs, €r0 WHTEPIpeTaIui, NMPeoOpa3oBaHMI0O M MPUMEHEHHIO B Pa3IHMYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCIE TPH CO3JaHUW YYEeOHBIX W COIHMAIbHBIX
IPOEKTOB;

(GopMUPOBATH HAYUHBII TUIT MBILUIEHUS], BIAJETh HAYYHON TEPMUHOJIOTHEH,
KJIIOYEBBIMH MOHATUSIMHU U METO/IAMU;

CTaBUTh M (HOpPMYJIHMpOBaThH COOCTBEHHBIE 3aJayd B 00Opa30BaTeIbHOMN
JESITENIbHOCTH U KU3HEHHBIX CUTYaIUsX;



BBISIBIISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyalIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pPellieHus, HAaXOAUTh apryMEHTHI JJIs1 JOKAa3aTeIbCTBA CBOUX
YTBEPKIICHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHMS;

aHAJTM3UPOBATh I[OJIyYEHHBbIE B XOJI€ pEIICHUS 3aJayd  pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH IICJICHANIPABICHHBIN MOWCK MEpPEHOCa CPEICTB M CIIOCOOOB
JecTBUS B IPOPECCUOHATIBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATENBbHYI0 M MPAKTUYECKYIO O0JIACTH
KU3HECATEIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, IpeljiaraTb OPUTMHAIbHbIE MOAXOAbI U PEIICHu,
CTaBUTH MPOOJIEMBI U 33]1a4H, IOMYyCKAIOUINE aTbTePHATUBHBIC PELICHHUS.

3) padora ¢ nHpopmanmeii:

BJIAJICTh HaBBIKAMHU ITOJTydYeHUsS] HH(OPMAIIMU 13 HCTOYHUKOB Pa3HBIX THIIOB,
CaAMOCTOSITEIbHO ~ OCYUIECTBIIATh ~ MOWCK,  aHalu3, CHCTEMaTU3alUui0 |
MHTEpIpEeTanio HH(HOPMAIIH PA3IMYHBIX BUJOB U ()OPM MPEACTABICHHUS;

co3laBaTh TEKCThl B pa3iuyHbBIX (opmatax ¢ yu€ToM Ha3HAuYCHUS
uHbpOpMallMl W  LEJeBOW  ayIAUTOPHH, BbIOMpas ONTHUMAIbHYIO (opmy
NPEJICTaBICHUS U BU3YyaJIN3alluy;

OLIEHUBATh JJOCTOBEPHOCTh, JETUTUMHOCTh MH(OpPMALNU, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJILHO-ITHYECKUM HOPMaM;

UCTOJIb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEUICHHHM KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AI[MOHHBIX
3a51a4 ¢ COOM0IcHuEM TPeOOBaHMI SPrOHOMUKH, TEXHUKH 0€301MaCHOCTH, TUTUEHEI,
pecypcocOepekeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0C30IaCHOCTH;

BJaJIeTh ~ HABBIKAMM  DACIO3HABaHMSI WU 3aIIUTHl  HMH(OpMAIHH,
UH(POPMAIIMOHHON O€30MaCHOCTH JINYHOCTH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUSI

1) o61enme:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HH;

paciio3HaBaTb HeBep6aJ'IBHI>Ie cpcacCTBa O6H16HI/I$I, IIOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyalud |
CMATYATh KOH(l)J'II/IKTI::I;

BJIaCTH pa3iInYHbIMHA CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMSTYaTh KOHPJIMKTHBIE CUTYaIUU;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

NOHUMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYaJIbHON
padoThI;

BbIOMpaTh TEMAaTUKy M METOJIbI COBMECTHBIX NEHCTBUH € yu€ToM OOLIuX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKIOro WieHa KOJJIEKTHUBA,

OPUHUMATh IIETd  COBMECTHOM  JIEATEIBHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh ACWCTBUS MO HX JOCTHXKEHHUIO: COCTaBIATH IUIaH JIEHCTBHIA,
pacrpeneisaTh poiid ¢ y4€TOM MHEHUH YYacTHHUKOB, OOCYXKAAaThb pe3yJbTaThl
COBMECTHOI1 paboTHI;

OLICHUBATh Kaue€CTBO CBOETO BKJIAJA M KAXK/I0OTO YYAaCTHUKA KOMaH/IbI B OOIINA
pe3yabpTatT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE IPOEKTHI, OLIGHWBAaTh HJEU C TO3UIMUA HOBH3HBHI,
OPUTHHAJILHOCTHU, PAKTUUECKON 3HAYMMOCTH;

OCYIIECTBIISATh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHBIX
CUTYaIUsIX, IPOSABIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIe yHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

1) camoopranusanus:

CaMOCTOSITETIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO NESITEIbHOCTD, BBISBISITH
po0JieMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTENbHOM
JEATEIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOATENLHO COCTABIISITH IJIaH PEIICHUS MPOOJIEMbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIIUsSIM;

pactIMpsITh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTESHU;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelLieHue;

OIICHUBAThH MPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IIUPOKOW DJPYAWIIMU B
pa3HbIX O0JIACTSX 3HAHMM, MOCTOSHHO NOBBINIATH CBOM OOpa30BaTENIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHOM  peueKCHMH KaK  OCO3HAHMS
COBEpIIAEMBIX JICMCTBUM U MBICIUTENBHBIX MPOLECCOB, HX pE3YyJbTaTOB U



OCHOBaHHM, WCIIONB30BaTh MPUEMBI pedeKCUM JUIsl OIEHKH CUTYyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKHA U CBOEBPEMEHHO MPUHUMATh PEUIECHUS 110 UX CHUKEHHUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrUX MpU aHalM3€ pe3yiIbTaToB
JEATEeIbHOCTH.

3) NpuHATHA Ce0H U APYTUX:

MpPUHUMATh Ce0s1, MTOHUMAsi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

MpUHUMATh MOTHUBBI W apryMEHThl JPYTMX NIPU aHaIu3e pe3yJbTaToB
NEeSTEIbHOCTH;

MpPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA OLUIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIUH JIPYTOr0 YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATDBI

B mpouecce uzyuenuss kypca MHQOpMATHKU YriyOon€éHHOro ypoBHs 6 10
Knacce 00y4yarouMMucs OyayT JOCTUTHYTHI CIEYIOIINE TPEAMETHBIE PE3YJIbTATHI:

BJIA/ICHUE IIPEICTAaBICHUSMU O PO MH(POPMallMd U CBSA3aHHBIX C HEH
IPOIIECCOB B TPHUPOJE, TEXHUKE M OOLIECTBE, MOHATUIMH «HHPOPMAIUI»,
«UH()OPMALIMOHHBIN MPOLIECC, KCUCTEMAa», KKOMIIOHEHTHI CUCTEMBD», «CUCTEMHBIH
apdexT», «uH(POpPMaLIMOHHASI CHCTEMA», «CUCTEMA YIPaBICHUSY;

BJIAJICHHE METOJaMM Ioucka HH(opmamuu B cetd HTepHeT, ymeHue
KPUTHYECKH OLIEHUBATh MHPOPMALUIO, OJIYUEHHYIO U3 ceTu HTEepHET;

yMEHHE XapaKTepu3oBaTh OOJbIINE JaHHbIC, MPUBOAUTH MPHUMEPHI
UCTOYHUKOB HMX TIOJIyYEHUSI M  HANpaBICHHUS  HWCIOJIb30BAaHUS, YMEHUE
KJIACCU(UIMPOBATh OCHOBHBIE 3aJaud aHajiu3a JaHHbIX (MPOTHO3UPOBAHMUE,
KJIaccu(puKanus, KJIaCTEpU3aLs, aHaINu3 OTKJIOHEHHH), IOHUMAaTh
MOCTIE0BATEIHLHOCTD PEIICHUS 3314 aHAIN3a TaHHBIX: COOp MEPBUYHBIX TaHHBIX,
OYHCTKAa M OIICHKAa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOCHHUE MOJEIH,
npeoOpa3oBaHUE JAHHBIX, BU3yalln3alusl JaHHBIX, MHTEPIPETalUs pPe3yIbTaTOB;

NOHMMAHHUE OCHOBHBIX MPHUHIMIIOB YCTPOMCTBA U (PYHKIIMOHHPOBAHMUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOUIIBHBIX KOMIIBIOTEPOB, TEHACHLUUN Pa3BUTHUS
KOMITbIOTEPHBIX TEXHOJIOTHUI;

BJIJICHUE HAaBbIKAMU PAOOTHI C OMEPALMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJaMH NPOTPaMMHOI0 00eCTIeueH s 1J1s1 pelIeHus y4eOHbIX 3a/1a4 110 BEIOpaHHON
CHeUaIn3alny;

HaJIM4HE MPEACTABICHUI O KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHLHUIAX OPraHU3ALMHA U PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTeil, 00 OOWMX MNpUHUMIAX pPa3padOTKM W (PYHKUMOHUPOBAHUS HHTEPHET-
MIPUJIOKECHUM;



MOHUMAaHUE yrpo3 HHHOPMAITMOHHON 0€30MTaCHOCTH, HCTIOJIB30BAHUE METOIOB
U CPENICTB MPOTUBOJEUCTBHS TUM yrpo3aM, COOJIO/IeHHe Mep O0e30MacHOCTH,
MPEIOTBPAIAIONIUX HE3aKOHHOE PACIPOCTPAHCHUE TMEPCOHAIBHBIX JTaHHBIX,
cobOmofieHue TpeOOBaHUN TEXHHKU O€30MAaCHOCTH W TUTHEHBl NMpU paboTe ¢
KOMITBIOTEPAMH M JIPYTUMH KOMITOHEHTaMHU ITU(GPOBOTO OKPYKCHHS, MTOHUMAHHE
MIPABOBBIX OCHOB MCIOJb30BaHUSI KOMITBIOTEPHBIX MPOrpaMm, 0a3 TaHHBIX U PAOOTHI
B cetu MHTepHerT;

MOHMMAHWE OCHOBHBIX TMPHUHIIAIIOB JAWCKPETU3AMHA PA3IUYHBIX BHUOB
uHpopMaruu, yMeHHEe OomnpeAcssITh HHGOPMAIMOHHBIA O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPU 3aJJaHHBIX IMapaMeTpax IUCKPETU3ALNH,
YMEHHUE OTPEICIATh CPETHIOI0 CKOPOCTh TMIEPeIauu JaHHBIX, OIICHUBATh N3MCHECHHE
BpEMEHU TMepeaayl TpH HW3MEHEHHH WH(GOPMAIMOHHOTO O0BhEMA MaHHBIX W
XapaKTEPUCTUK KaHaJla CBSI3U;

YMEHHUE UCIOJIb30BATh MIPHU PELICHUH 33J1ay CBOMCTBA MO3ULIMOHHOM 3aMucu
qycell, AITOPUTMa MOCTPOSHUS 3aMUCH YKCIa B MO3ULMOHHON CUCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHMEM M IOCTPOEHHS YHUCJIA MO CTPOKE, COJAEp KaIle 3amuch
ATOTO YKCTIa B TO3UIIMOHHOMN CUCTEME CUHUCIICHHUS C 3a/ITaHHBIM OCHOBaHUEM, YMECHHE
BBITIOJIHATH apu(PMETHUECKUE ONEepallii B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

YMEHHUE BBIMOJHATh MPEoOpPa30BaHUs JIOTUYECKUX BBIPAKEHUM, HCIIONb3YS
3aKOHBI aNreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHOW U KOHBIOHKTUBHOW HOPMAJTBHBIX (hopMax IO 3aJaHHOM TabauIe
UCTUHHOCTH, UCCIE0BaTh 00JacCTh MCTUHHOCTHU BBICKA3bIBAHUS, COJIEPIKAIIETO
NepeMEeHHbBIE, PEIIaTh HECIOKHBIE TOTUYECKUE YPAaBHEHHUS U CUCTEMbI YPAaBHEHHUI;

NOHMMaHuE O0a30BbIX AITOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(pOpMaIuK (3aIUCh YKCENI B TMO3WIMOHHON CHCTEME CUWCICHUS, HaXOXKICHHUE
BCEX MPOCTHIX YHCEI B 3aJaHHOM Juana3oHe, 00paboTka MHOTOPA3PSIHBIX IEIBIX
YHCeJl, aHAJIN3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE OMNpPEAeNATh CI0KHOCTh H3y4aeMbIX B Kypce O0a30BbIX alrOPUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MacCHMBa, COPTHPOBKAa MAaccHBa, MepeOOpHbIE
QITOPUTMBI, JTBOWYHBIN MMOWCK) W TPHUBOAUTH NMPUMEPHI HECKOJIBKHX aJITOPUTMOB
Pa3HOI CIIOKHOCTH sl pEIICHUS OJHOM 3a1a4u;

BJIAJICHUE YHUBEPCAIBHBIM SI3bIKOM IPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMu O 0a30BbIX THIAX JIaHHBIX H
CTpYKTypax JaHHBIX, YMEHHWE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKITUH, YMEHHE OCYIIECTBISATh aHAIW3 MPEIJIOKCHHOW MPOTPaMMBI:
OTIPENIENATh PE3yJAbTaThl PA0OTHI MPOTPAMMbl NPU 3aJaHHBIX HMCXOJHBIX JIaHHBIX,
OTIPEJIENIATh, MPU KAaKUX HCXOJHBIX JTAHHBIX BO3MOKHO TMOJYYEHHE yKa3aHHBIX
pE3ybTaTOB, BBISBIATH JAHHBIE, KOTOPbIE MOTYT MPUBECTH K OIIMOKEe B paboTe
IpOrpamMMbl, (POPMYITHPOBATE TIPEIITOKESHUS TI0 YITYUIIICHUIO TPOTPAMMHOTO KO/,



YMEHUE CO3[aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MATEPUAIIBI C UCIIOJIb30BAaHUEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIaUHBIX CEPBHUCOB;

YMEHHE HUCII0JIb30BATh AIEKTPOHHBIE TaOIUIIBI ISl aHAIN3a, IPEACTABICHUS U
00pabOTKM TaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBI, CPETHETO apu(hMETHUECKOTO,
HauOONbIIEr0 ¥ HAUMEHBLIEro 3HAYEHWH, pelIeHHe YpaBHEHWH, BBIOOP
ONTUMAJIBHOIO  pElIeHHs, MoAOOp  JHMHUM  TpeHJa, pelIeHHe  3aaay
MPOTHO3UPOBAHUS).

B nponecce n3yueHuss kypca MHPOpMaTHKU yriyOn€éHHOro ypoBHs 6 11
Knacce 00y4yarouMMucs OyayT JOCTUTHYTHI CIETYIOIINE TPEIMETHBIE PE3YIIbTAThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JOMYCKAKOLIME OJHO3HAYHOE
JEKOUPOBaHUE COo0OmeHni (TpedrKCHBIC KOJbI), WCIONh30BaTh IMPOCTEUIIINE
KOZbl, KOTOPBIE TIO3BOJISIIOT OOHAPYKMBATh U UCIPABIIATH OLUMOKY IpU NIEpeiade
JaHHBIX, CTPOUTH KOJI, 0OECIEUMBAIOIIMN HANMEHBIIYI0 BO3MOXHYIO CPEIHIOK
JUIMHY COOOILEHHS MPH HU3BECTHOM YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CXKATHUS TAHHBIX;

yMEHHE pellaTh aJrOPUTMHUYECKHE 3aJauM, CBSI3aHHbBIE C aHAJIM30M rpados
(3a1a4u IOCTPOEHUSI ONTUMAJILHOTO IyTH MEXKy BEpIIMHAMHU rpada, onpeaeseHus
KOJIMYECTBA  pa3IUYHbIX NyTeH MEXIy BEpIIMHAMU OPUEHTUPOBAHHOIO
AIMKJINYECKOro rpaga), yMeHUe HCIOIb30BaTh IEPEBhS PU aHAIHU3E U MMOCTPOCHUH
KOJIOB U JJIs IPE/ICTaBICHHS apu(METHUECKUX BBIPAKEHUH, PU PELICHUH 3a/1a4
IIOMCKa U COPTUPOBKHU, YMEHHUE CTPOUTH JEPEBO UTPHI 110 3aJaHHOMY AJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETUIO UTPBI;

yMEHHE pa3padaTblBaTh W pEAJINU30BbIBATH B BUAE INporpamMm 0a3oBble
QITOPUTMbI, YMEHHE HCIIOIb30BAaTh B IMPOrpaMMax JaHHBIE Pa3JIMYHBIX THUIIOB C
y4€TOM OrpaHMYEHUI Ha JUAINa30H UX BO3MOXKHBIX 3HAUCHHWH, MPUMEHATH IPHU
pEILICHNH 3a]1a4 CTPYKTYpPbI JAHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OUEPEIH, IEPEBB),
UCIIOJIB30BaTh 0a30Bble ONEpallMd CO CTPYKTypamMH JIaHHBIX, HPUMEHATH
CTaHJIAPTHBIE U COOCTBEHHBIE TOIPOrPaMMBI JJIsI 00paOOTKH YMUCIOBBIX JaHHBIX
CUMBOJIBHBIX CTpPOK, HCIIOJb30BAaTh NpPH pa3pabOTKe MporpamMM OHUOIMOTEKH
HNOJMpPOrpaMM, 3HATh (YHKIHMOHAIBHBIE BO3MOXXHOCTH HHCTPYMEHTAIbHBIX
CPEICTB Ccpelibl pa3pabOTKH, YMEHHUE UCTOIb30BaTh CPEACTBA OTIAIKH IPOTPAMM B
cpelie MporpaMMHUpPOBaHusl, YMEHUE TOKYMEHTHPOBATh IIPOrPaMMBl;

YMEHHUE CO37aBaTh BEO-CTpaHUIIbI;

BJIaJICHUE OCHOBHBIMHU CBEJICHUSMM O 0a3ax JaHHBIX, UX CTPYKTYpeE, CpeICTBAX
CO3/laHus U pabOThl C HUMH, YMEHHUE HCIOJb30BaTh TAaOIMUHBIE (PETSLUOHHBIC)
0a3bl JaHHBIX (COCTaBJIATH 3alpochl B 0a3axX JaHHBIX, BBINOJHATH COPTUPOBKY M
MOKWCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3padOTaHHYIO 0a3y JaHHBIX) H
CIPABOYHBIE CUCTEMBI;



yYMEHHUE UCIOJIb30BAaTh KOMITBIOTEPHO-MAaTEeMaTUUECKUE MOJICITH JIJIsl aHaTN3a
O00BEKTOB U MPOLIECCOB: (OPMYIUPOBATH LI€Tb MOJEIUPOBAHUS, BHITOJIHATH aHAJIN3
pE3ybTaTOB, IMOJYYEHHBIX B XOJE MOJEIMPOBAHMS, OIEHWBATh COOTBETCTBUE
MOJICTI MOJIETUpyeMOMY OOBEKTYy WM TPOIECCy, MPEICTaBIATh PE3yJIbTaThl
MOJICTTUPOBAHUS B HATJISIAHOM BUJIE;

YMEHHE OpraHU30BBIBATh JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM Pa3UYHBIX CPEACTB MUGPPOBBIX TEXHOJOTUN, TOHUMAHUE
BO3MOXXHOCTEH 1M(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MHQPPOBBIX
00pa30BaTENbHBIX CEPBHUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIUIIOB PaOOThI, BO3MOKHOCTEH W OTpaHUUYCHHSI
NPUMEHEHUS TEXHOJIOTM MCKYCCTBEHHOTO WHTEIJIEKTAa B Pa3IUYHBIX 00JacTsX,
HAJIMYUE TPEJICTAaBICHUM O Kpyre pemiaeMblx 3ajad MAaIIMHHOTO OOy4YeHUs
(pacno3HaBaHus, KJacCU(pUKAIIUM U TMPOTHO3WPOBAHMS) HAIMYMUE TPEJICTaBICHUN
00  WCTHONB30BaHWM  HMHPOPMAIIMOHHBIX  TEXHOJOTMA B Pa3IMYHBIX
npohecCHOHANBHBIX cepax.



TEMATHUYECKOE IIVTAHUPOBAHUE
10 KITACC

HaumeHoBaHMe pa3/iesioB U TeEM

KoanuyecTBo 4acos

Ne ni/mm Konrpoabusie  IIpakTm
NPOorpaMMbl Bcero
padoThI padoTsbI
Paznea 1. lilndposasi rpamoTHOCTH
L1 Kommnsrorep - yHuBepcaabHOE YCTPOUCTBO 6
’ 00pabOTKM TaHHBIX
1.2 [IporpamMmMHOe obecrieueHue 6
1.3 KomnbroTepHsie cetu
1.4 WNudopmannonnas 6e30macHOCTb 7 2
Hroro no pazaeny 24
Paznea 2. TeopeTruueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenne nHpopmanuu B
2.1 pedt bopan 19 2
KOMIIBIOTEPE
2.2 OCHOBBI aNTeOpHI JIOTUKU 14 1
2.3 Kommerorepnas apudpmeTka 7 1
Hroro no pazneny 40
Pasnea 3. AnropuT™Mbl M IpOrpaMMHpPOBaHHe
3.1 BBenenue B nporpaMmMupoBaHue 16 0.
3.2 BcnomorarenbHabie anropuTMsl 2
3.3 YuciieHHbIe METOIBI 5
34 AnroputMbl 00pabOTKH CUMBOJIBHBIX 5 |

JaHHBIX




3.5 Anroput™bl 00pabOTKH MacCHBOB 10 3.
Hroro no pazaeny 44
Pasnen 4. UngopMannoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JIOKYMEHTOB 6 2.
4.2 AHanu3 1aHHbIX 8 3
Hroro no pazaeny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 21




11 KUIIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acos

Ne i/ Kontpoabubie  IIpakTm
NPOrpaMMsbI Bcero
padoTbI padoThI
Pasznea 1. TeopeTudyeckue 0CHOBbI HHPOPMATHKHU
L1 WNndopmanus u nHGopMaioHHbIe 10 5.
' IPOLECCH )
1.2 MonaenupoBaHue 8 2
Hroro no pazneny 18
Paznen 2. AnroputMbl 1 IPOrpaMMHUPOBaHHeE
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPbI TaHHBIX 28 1(
23 OcHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 4.
’ POrpaMMHPOBAHUSI )
Hroro no pazneny 50
Pasnen 3. UndopMannoHHbIe TEXHOJIOTHH
31 KoMnbroTepHO-MaTeMaTnyeckoe 2 5
' MOJIETTMPOBAHHE
3.2 ba3bl naHHbBIX 10 4
33 Be6-caiitbt 14
34 Komnbrotepnas rpaguka 3.
3.5 3D-moaenupoBaHue 3
Hroro no pazneny 48



PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

36.







IHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KoHTpo/bHbIe
padoTsbI

IIpakTHyeckne
padoThI

TpeboBaHMsI TEXHUKU 0€30IACHOCTHU U
TUTHEHBI ITPH paboTe C KOMIIBIOTEpaMU U
JPYTUMHU KOMIIOHEHTaMHU IIH(PPOBOTO
OKPY’KEHHS

[TpuHIUIIBI pa0OTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH JTaHHBIMU C TTOMOIIBIO IIIWH.

KoHTpoiepbl BHEITHUX YCTPOUCTB

ABTOMaTHYECKOE BBIITOJIHEHUE
IIPOrpamMMBsl IPOLIECCOPOM
OnepartuBHas, IOCTOSIHHAS U
JOJrOBpEMEHHAsI MaMATh. KoHTposepbl
BHEIIIHUX YCTPOUCTB. IIpsimoit noctym k
aMATH

COBpCMCHHHe KOMIIBIOTCPHBIC
TCXHOJIOT'MH

[TporpamMmmMHOe obecrieueHue
KOMITBIOTCPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOMJIBHBIX YCTPOUCTB

CucTreMHOE ITPOrpaMMHOE 00ECIICUCHHE.
OrnepalinoOHHBIC CHCTEMBI




Yrunutel. [IpaiBepsl yCTPOUCTB.

? [TapannenbHOE MPOrpaMMHUpPOBaHKE

10 HNucrannsuus u AeMHCTaILISAIUS
MPOrPaMMHOTO 00ECTICUSHUS
®daiinoBbie cuctemsl. [IpUHITUTIBI

1 pa3MenieHust ¥ UMeHOBaHUs (paiiioB B
noJiroBpeMeHHoM mamsTH. [1labionsr ms
OTNMCaHMA TPy (ailyion
3akonomarenbcTBO Poccuiickoii

12 ®enepalyiu B 06J1aCTH MPOTPAMMHOTO
oOecrieyeHns U JaHHbBIX
[IpuHUKITBI TOCTPOCHUS U anmapaTHBIS

13 KOMIIOHEHTBI KOMITbIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Paznenenne IP-cetn Ha moJsiceTH ¢
MTOMOILbIO MacoOK MoJiceTen

16 CereBoe aIMUHUCTPUPOBAHUE
Buasl gestenbHocTH B cetu HTEpHET.

17 CepBucsel UnTepHera. ['ocyjapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCITYTH

18 HNudopmannonnas 6e301acHOCTb

19 BpenoHocHble TporpaMmmHoOe
o0ecrnieueHrne U MeTo bl OOPHObI C HUM

20 [IpakTuueckas pabota mo Teme

" AHTUBUPYCHBIE IPOrpaMMBbI"




21

OpraHmam/m JIMYHOTO apXuBa
uHpopMmaiuu. PesepBHoe KonupoBaHHe.
[TaponbHas 3amuTa apxuBa

22

23

HIudpoBanue TaHHBIX

Anroputm mmdpoBanus RSA.
Creranorpadust

24

[IpakTuueckas padbora 1o Teme
"[lIndppoBanue naHHBIX"

25

26

Wndopmanus, 1aHHbIe ¥ 3HAHUS.
WNudopmannoHHbIe POIECCH B IPUPOJE,
TEXHUKE 1 00IIecTBEe

HemnpepbIBHBIE U TUCKPETHBIE BETHYNHBI
U curHaisl. Heo6xomumocTts
JTMCKpeTH3auy HHPOpMaIuH,
npeIHa3HAYCHHOM [T XpaHEeHNS,
nepeaayn u 00paboTKU B IU(POBBIX
cucremMax

27

JIBonuHOe KoqupoBaHue. PaBHOMEpHbBIE
Y HEpaBHOMEPHBIE KOBI.
JlexoaupoBaHue COOOIICHHH,
3allMCaHHBIX C IIOMOIIIBIO
HEPAaBHOMEPHBIX KOJIOB

28

VYcenosue ®ano. [loctpoenue
OJTHO3HAYHO JICKOJUPYEMBIX KOJIOB C
nomoibio aepesa. ['pad An. A. Mapkoa

29

EnuHunpe u3sMepeHus KoJn4ecTBa
uHpopManuu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJMYeCTBa UH(pOpMAIUU




30

CucreMbl CUUCIIEHUS

IlepeBoa uncesn U3 OTHOU CUCTEMBI

31 CUHCJICHHS B IPYTYIO
JIBonuHasi, BOCbMepHYHas U

32 HIECTHAIIATEPUYHAS CUCTEMBI
CUMCIICHUS, CBSI3b MEXTy HUMU
JIBonyHasi, BOCbMEpPHUYHAS U

33 HIECTHA/IIIATEPUYHAS CUCTEMBI
CUMCIICHHS, CBSI3b MEXy HUMU
JIBonyHasi, BOCbMEPHUYHAS U

34 HIeCTHAaTepUYHAsl CUCTEMBI
CUHCJICHHUSI, CBSI3b MEXKTy HUMHU

15 ApudmeTrrueckue onepaimy B
MO3UIMOHHBIX CUCTEMAX CUMCIICHUS

16 TpoudHas ypaBHOBEIICHHAs CUCTEMa
CUMCTICHUS

37 JIBoMuHO-1eCATUYHAS CUCTEMA
CUMCIICHUS

38 KonupoBanue TekcToB

39 PactpoBoe konupoBanue n3oopaxeHui
[TpakTrueckas pabota mo Teme

40 "Jluckperuzanus rpaduyeckoi
uHdopmarun"
[IBeroBeie MOEnH. BexkTOopHOE

41 koaupoBanue. @opmartsl paitsios.

TpéxmepHnas rpaduka. @pakranbHas
rpaduka




42

Koauposanue 3Byka. Ouenka
nH()OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TIPH 3a/IaHHBIX YacTOTe
JVICKPETH3AIMA U Pa3psiTHOCTH
KOJIUPOBAHUS

43

[IpakTuyeckas pabora o Teme
" [IuckpeTusanus 3ByKOBOM
uHdopmarun"

44

45

OcHOBBI JIreOpbl JTOTUKU

Jlornueckue oneparuu. TaOauIs!
WCTUHHOCTHU

46

Jlornueckue BoIpaxkeHus. Jlornueckue
TOKJeCTBa. [l0Ka3aTeIbCTBO JIOTHYECKUX
TOKECTB C MOMOIIBIO TaOJIHIL
VUCTUHHOCTH

47

[IpakTuueckas padbota 1o Teme
«IToctpoenue u ananu3 TabIUI
UCTHHHOCTH B TAOJUYHOM MPOIIECCOPE

48

49

Jlornueckue oneparyu 1 ornepanuy Haj
MHO’KECTBAMU
Jlornueckue oneparu 1 orepauy Haj
MHOKECTBAMH

50

3aKoHbI anreOpbl JIOIHKH.
OKBHUBaJICHTHbIE TPe0Opa30BaHUS
JIOTUYECKUX BBIPAKECHUU

51

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH




52

Jlornyeckue GyHKIMU. 3aBUCUIMOCTb
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
GYHKIHMI OT KOJTMYEeCTBA apryMEHTOB.
[TonHbIe CUCTEMBI TOTHUECKUX (PYHKIIHIMA

53

Kanonnyeckue (hopMbl JTOTHIECKUX
BbIpaxkeHHi. COBEpILIEHHBIE
JU3bIOHKTUBHBIE U KOHBIOHKTUBHbBIE
HOpPMaJIbHbIE (DOPMBI, AITOPUTMBI UX
HOCTPOEHHUS 1O TaOIHLEe HCTUHHOCTH

54

Jloruveckue 3JIEMEHTBI B COCTaBEe
KOMITbIOTEPA

55

56

Tpurrep. Cymmarop. MHOTOpa3psiiHbIi
CyMMAarop

[TocTpoeHue cxeM Ha JIOTUYECKUX
3JIeMEHTaXx. 3anuch JOTUIECKOTO
BBIPXEHHUSI 110 JIOTHYECKOI cxeme

57

MI/IKPOCXGMBI " TEXHOJIOTHA UX
IMPOU3BOACTBA

58

[IpencraBieHune UEIbIX YUCEI B MAMSTH
KOMITbIOTEpa. OrpaHMYeHHOCTh
JIMarna3oHa Yucesa Ipu OrpaHuYCHUN
KOJIM4ecTBa pa3psanoB. [lepenonnenne
pa3psTHON CETKHU

59

be33HakoBbIe 1 3HAKOBHIE TAHHBIC.
3HaKoBbIM OUT. [IBOMYHBIN
JIOTIOTHUTENBHBIN KOJI OTPUIIATENbHBIX
Yucell




[ToOuTOBBIEC TOTUYECKHE OTICPAITUH.

60 Jlornueckwuii, apuMeTUUECKUHA U
LUKJINYECKUNA CIBUTH

61 HIudpoBanue ¢ MOMOMIBIO TOOUTOBOM
onepauuu «uckirovaromiee MIIN»

& [IpencraBiaeHne u XxpaHeHHE B TAMATH
KOMITbIOTEPA BEIIECTBEHHbBIX YHCEI
Beinonnenue onepauuii ¢

63 BEIIIECTBEHHBIMH YHMCIaMU, HAKOIUIEHUE
OLIMOOK MPH BBIYUCICHUSAX
[IpakTuueckas padbota 1o Teme

64 «3yuenue nopasps,iHOro MallIMHHOTO
NPECTABICHHUS 1IeIbIX U BEIIeCTBEHHbIX
qucem

65 AHanu3 alropuTMoB
Oranbl pelieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HMHcTpyMeHTaNIbHBIE CPENCTBA:
TPAHCIATOP, OTJIAAYUK, MTPOGUIMPOBIIUK
Cpena nporpamMmmupoBanus. Komnumsiuust

67 U MHTEPIIPETaLHs IPOrpaMM.
BuptyasnbHble MaluHbl.
WuTterpupoBaHHas cpeia pa3paboTKu

68 Mertonb!l OTIIaKH TPOrpamMm

69 Tumbl NEPEMEHHBIX B SI3bIKE
IPOrpaMMHUPOBAHMS

70 O06paboTKa LeNbIX Yncel

71 O6paboTka BeIeCTBEHHBIX YHCEIT

72 CryualiHble U IICEBIOCIyYaliHbIE YUCIIa




73

Bersnenus. CnoxHble yCI0BUS

74 [{ukIibl ¢ ycnoBueM
ukiel o nepeMeHHOM.

75 B3anMo3aMeHs1eMOCTh pa3InyHbIX BUJIOB
IIUKJIOB

76 O0paboTka HATypaTBHBIX YUCEII C
UCIIOJIb30BaHUEM IIMKIIOB
HaxoxneHue Bcex MpOCTHIX YKCEN B

77 3aaHHOM Juana3one [Ipaktuueckas
pabota o Teme «Perienue 3aaa4y 0.3
METOJIOM Iiepedopar»

78 NuBapuaHT nukia

79 JlokyMeHTupOBaHuE IporpamMm

20 O06paboTka TaHHBIX, XPAHAIIUXCS B
daitnax

81 PaszOuenne 3amaun Ha moa3agadu
Hcrnonb3oBaHne CTaHIapTHOM

%) OMOIMOTEKHU SA3bIKA IPOrPAMMHUPOBAHUS.
[Hoaxmrouenne OMONMOTEK TOAIPOrpaMM
CTOPOHHUX MPOU3BOUTEIEH

23 [ToanporpaMmel (poueaypsl U
byHKIMN)

’4 [Toanporpamms! (pouenypsl u
byHKITIH)

85 [TpakTrueckas paboTa 1o Teme
"Pa3paboTka noamnporpamm” !

26 Pekypcusi. PekypcuBHbIe 00BEKTHI

(ppakransl). PexypcuBHbie poLeaypsl U




¢bynkun. Mcrons3oBanue cTeka s
OpraHMU3alK PEKYPCUBHBIX BHI30BOB

[IpakTuueckas padbora 1o Teme

87 " "
PexypcuBHBIE TOAIPOTPaMMBI

28 Moy IbHBIN TPUHIUIT TOCTPOEHUS
nporpamm

89 HucrneHHble METO/IbI

90 [TpakTrueckas paboTa mo Teme
«HucneHHoe pelieHre ypaBHEHUN»

o1 Hcnonp3oBanue IUCKpETU3AUU B
BBIUMCIUTEIbHBIX 33/1a4aX
[IpakTuueckas pabota 1o Teme

92 «[IpubnmxEHHOE BBRIYUCIICHUE JITHH
KPUBBIX U IUTOMAAeH Guryp»

93 [IpakTuueckas pabora no teme «Ilonck
MakcuMyma (MUHUMYMa) QYyHKIIUN
O06paboTka CUMBOJIBHBIX JAaHHBIX.

94 AATopuUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJMUECTBA MOABICHUN
CHUMBOJIa B CTPOKE
AJTopuTMBI 00paOOTKH CUMBOJIBHBIX

95 CTpPOK: pa30HeHne CTPOKU Ha CIIOBa 1O
npoOebHBIM CUMBOJIAM
Anroput™Mbl 06pabOTKH CUMBOJIBHBIX

96 CTPOK: TTOHMCK ITOJICTPOKH BHYTPH JaHHOU

CTPOKH; 3aM€Ha HalICHHOH NMOACTPOKHU
Ha JIPYTYI0 CTPOKY




97

[IpakTuueckas pabota 1o Teme
"OO6paboTKa CTPOK C UCTIOJIb30BAHUEM
GyHKIMNA CTaHIAPTHOW OMOJIMOTEKH
sI3bIKa MPOrpaMMUpPOBAHUS"

98

I'enepanus cioB B 3aJaHHOM ayi(haBUTE

99

100

MaccuBBI ¥ OCIEI0BATENLHOCTHA YUCE.
[TpakTudeckas padoTa 1Mo Teme
"3amoraene Mmaccusa"

O060011E€HHbBIE XapaKTEePUCTUKU MacCUBa

0.5

101

JIMHEWHBIN ITONCK 33JJaHHOTO 3HAYCHUS B
maccuBe. [Ipaktudeckast pabora 1o Teme
"JInHEeHHBIH TOUCK 3aJJaHHOrO0 3HAYEHHUS
B MaccuBe"

0.5

102

103

104

[IpakTuueckas pabora no teme "llonck
MUHUMAaJIBHOTO (MaKCUMAaJIbHOTO)
3JIEMEHTA B YHUCJIOBOM MaccuBe"

CopTupoBKa OJHOMEPHOI'O MacCUBa.
[TpocTbie METOBI COPTUPOBKHU.
[TpakTnueckas pabota 1o Teme

"IIpocThie METOJIbI COPTUPOBKHU MaccuBa"

CoprupoBka ciausiHueM. beicTpas
COPTHUPOBKA MaccuBa (aJIrTOPUTM
QuickSort). [Ipaktuueckas pabora 1o
teme "beicTpas copTupoBKa MaccuBa"

0.5

0.5

105

JIBOMYHBIN ITOUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTuueckas paboTa 1o teme
" JIBOMYHBIN MOUCK"

0.5

106

JIBymMepHbIE MacCUBBI (MaTPHULIbI)




107 Anroput™mbl 06pabOTKH MaTpPUI] 1

108 Penrenue 3amau ananusza JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KommnsrorepHas BEpCTKa TEKCTa 1
[IpakTrueckas padota mo Teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTUYECKUMU 1 1
dbopmynamu"

112 HNHCcTpyMEHTHI pelieH3UpOBaHHUS 1

13 [TpakTrueckas paboTa 1o Teme 1 |
"MHorocTpaHu4YHbIE JOKYMEHTHI"
O6naynble cepBuchl. KomiekTuBHas

114 pabota ¢ nokymenTtamu. [Ipaktudeckas 1 0.5
pabora o reme "KosnektuBHas pabora ¢
JIOKyMeHTaMu"

115 Amnanu3 gannbeix. bonelne nanHbie 1

116 MaiuHHOoe 00y4eHue 1

117 AHanu3 TaHHBIX C TOMOILBIO 1
AIEKTPOHHBIX TAOIHUIL
[IpakTuueckas pabora no teme "AHanus

118 JIAHHBIX C TTOMOIIBIO 3JIEKTPOHHBIX 1 1
Tabmui"
[Toctpoenue rpadukoB HyHKIUH.
[TpakTuueckas paboTa 1o Teme

119 "HarnsaHoe npeacTaBieHne pe3yabTaToB 1 0.5

CTaTHCTUYECKOM 00pabOTKU JaHHBIX B
BUJIE IMarpaMM CpeJICTBaMH peaaKTopa
ANIEKTPOHHBIX TalHI"




Jluaum tpenna. [Ipaktuyeckas padora o

120 teme "l[lonGop muHUYM TpeHa, 1 0.5
MPOTHO3UpOBaHue"
[on6op mapamertpa. [IpakTrueckas

121 pabora no Teme "UncieHHoe penieHue 1 0.5
YpaBHEHUH C TOMOIIBIO MOA00pa
napameTpa"
OnTumu3anus Kak MOMCK HAUJITY4IIero
pelIeHUs B 3aJJaHHBIX YCIOBHUSX.

122 [IpakTuueckas pabota 1no Teme 1 0.5
"Pemenue 3a1au onTUMHU3aLNU C
MTOMOIIBIO 3JIEKTPOHHBIX Ta0JHIT"

123 PesepBHoe Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHoe Bpems 1

126 PeszepBHOe Bpems 1

127 PesepBHoe Bpems 1

128 PesepsHoe Bpems 1

129 PesepBHoe Bpems 1

130 PesepsHOE Bpems 1

131 PesepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PesepBHOE Bpems 1

134 PesepBHOE Bpems 1

135 PeszepBHoe Bpemst 1

136 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

21.5




11 KUIIACC

KoaunuecTBO 4acoB

Ne Tema ypoka KonTpoabnbie | IIpakTuyeckue
n/n Bcero
padoTsbI padoTbI

KonuvectBo napopManmum 1
AJNTOPUTMBI C3KaTUS TAHHBIX 1
AnroputMm Xaddmana 1
[TpakTnueckas padota no reme "Cxarue

4 JIAaHHBIX C TTIOMOII[BIO AITOPUTMA 1 1
Xaddpmana"

5 Anroputm LZW 1
AJNTOPUTMBI CKATUSl TAHHBIX C TOTEPSIMHU.

6 [TpakTrueckas pabota no teme "Cxarue 1 0.5
TaHHBIX ¢ moTepsmu (anroputmsl JPEG, ’
MP3)"
CkopocTh nepeaun JaHHbIX 1
ITomexoyCTONYNBBIE KOJBI 1

9 [TpakTuueckas paboTa 1mo Teme 1 1
"[lomexoycToilunBbie KOJbI"
Cuctembl. KOMIIOHEHTHI CHCTEMBI U UX

10 B3aumoeicTeue. CucteMHbIi 2P eKT. 1
VYnpasieHue kak HHPOPMaIMOHHBIN
nporecc. OOpaTHas CBS3b

11 Mogenu u MmoaenupoBaHue 1

12 ['padsr 1

13 Pemenue 3amay ¢ momorpio rpados 1




14 HepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuueckas padbora no teme "lIlonck

16 BBIUTPBIIIHOM CTPATETUH B UTPE C MOJTHOM
uHdopmaruein"”

17 CpencTBa HCKYCCTBEHHOI'O MHTEIIJIEKTA

13 [IpakTruueckas padora o Teme "Cpencra
HCKYCCTBEHHOI'O UHTEJUIeKTa"
dopmManuzaiys NOHITHS AJITOPUTMA.

19 Mamuna TrropuHra Kak yHUBepcaabHast
MoJieb Beruuciaenuit. Tesnc Uepua—
Trropunra
[IpakTuueckas pabota 1no Teme

20 "CocTaBieHre IpoCTON IPOrpaMMBbl JIs
MaiuHbl Thropunra"

21 Mammuna I[locTa

22 Hopmanbhsle anropugmsl MapkoBa
ANTOPUTMUYECKU HEPaA3PEITUMBbIC

” 3a7a4d. 3a7ada OCTaHOBA.
HeB03MOKHOCTh aBTOMAaTHYECKON
OTJIA/IKU MPOTPaMM

24 C0’XHOCTh BBIYUCIICHUI
[Touck nmpocThIX YKcel B 3aIaHHOM

25 JIMara3oHe ¢ MOMOIIBIO AITOPUTMA
«pernieto IparocheHar

26 [TpakTrueckas padota no reme "llounck

IIPOCTBIX YMCEIN B 3a/JaHHOM Juana3oHe”




27

MHoropa3psiTHbIe TeNIbIe YUCIIa, 3aa91
JUTMHHOU apu(METUKH

28

[IpakTuueckas pabora 1o Teme
"Peanu3anus BBIYUCICHUH C
MHOTOpa3psAHbIMU YUCTIaMH"

29

30

CrnoBapu (accolMaTUBHBIE MACCUBBI,
OTOOpaKeHHMsI ). XAI-TaOJIUIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO
CJIOBaps IS 3aIaHHOTO TEKCTa
[MpakTudeckas pabora 1Mo Teme

"I[TocTpoeHue anpaBUTHO-YaCTOTHOTO
cJoBaps 1Sl 3aIaHHOTO TeKcTa"

31

AHanu3 TeKkcTa Ha €CTECTBEHHOM S3BIKE.
Brigenenune mmocneaoBaTeIbHOCTEH 110
nrabiony. PerynspHbie BbIpakeHUs.
YacToTHBIN aHAIN3

32

IIpaxtiueckas padora mo reme "AHanu3
p p
TEKCTA HA €CTECTBEHHOM SI3bIKe"

33

34

Creku. AHanu3 nNpaBUIbLHOCTU
CKOOOYHOI'O BBIPAKEHUS

Berurcienue apupmMeTHIecKoro
BBIPAKCHUS, 3aITHCAHHOTO B
noctduxkcHou hopme

35

[IpakTrueckas padoTa 1o Teme
"Bpruucnenue apuMeTHuecKkoro
BBIPAKCHUS, 3aITCAHHOTO B
noctduxcHoit popme"




36

Ouepenu. Mcnonp3oBanue ouepeau Uit
BPEMEHHOI'0 XPaHEHUS TaHHBIX

37

38

39

40

ITpakTnueckas paboTa 1o Teme
"Ucnonws3zoBanue ouepenu"

HepeBbsi. Peanuzanus nepeBa ¢ TOMOIIbIO
CCBUJIOYHBIX CTPYKTYp. [[BonuHbIE
(bunapneie) nepeBbs. [loctpoenue nepeBa
JUTSL 33JTAaHHOTO apU(METHIESCKOTO
BBIPpaXXCHUA

[TpaxTrueckas paboTa 1mo Teme
"Hcnonb30BaHue AEPEBLEB IS
BBIYHCIICHUS apU(DMETHIESCKUX
BbIpaXeHUI"

PekypcuBHbBIE alrOpUTMBI 00X0a IepeBa.

Hcnonp30BaHue cTeKa U O4epen s
00xo1a epeBa

41

PekypcuBHbIe aropuT™Mbl 00X0/1a JAepeBa.
Hcnonp30BaHue CTeKa U OYepeIn st
o0xofa nepesa

42

AnroputMmsl Ha rpagax. [loctpoenue
MUHUMAaJIBHOTO OCTOBHOTO JIEpPEBA
B3BEILIEHHOT'O CBSI3HOTO
HEOPHEHTHUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xon rpada B
HIAPUHY

44

KonuuecTBo pa3nuuHbIX MyTeH MEXKIY
BEPILIMHAMU OPUEHTHPOBAHHOIO
aIMKJINYEeCKOro rpaga




45

Anroput™m JlefiKCTphl.

46

[TpakTuyeckas pabora 1o reme
"BbruncieHue JUIMHbI KpaTyaiIliero myTH
MEXy BEepIIMHAMU rpada (anroputm
HeiikcTpsbr)”

47

Anroputm @noitga—Y opriania

48

3aiauu, peraeMble ¢ TOMOIIBIO
JTMHAMUYECKOTO MPOrPaMMHUPOBAHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIUH

49

[TpakTrueckas paboTa 1o Teme
"BbrunciieHre peKypCuBHBIX (YHKIUH ¢
MOMOUIbIO TMHAMUYECKOTO
MporpaMMupoBaHus"

50

51

52

3amauu, peraeMble C TOMOIIIBIO
JUHAMHYECKOI0 IIPOrpaMMHUPOBAHUS:
MOACYET KOJIUYECTBA BAPUAHTOB

[TpakTtuueckas padora no teme "Iloacuér
KOJINYECTBA BAPUAHTOB C ITOMOILBIO
JUHAMHYECKOro IporpaMMupoBaHus"
3aauu, peraeMble ¢ IOMOIIbIO
JUHAMUYECKOTO MPOrpaMMHUPOBAHUS:
3aJa4u ONTUMM3ALUN

53

ITonsiTe 0 mapagurmax
nporpaMMmupoBaHusi. O630p SI3BIKOB
IIPOrpaMMUPOBAHUS

54

[Tonsitue 006 00BEKTHO-OPHUEHTHPOBAHHOM
IPOrpaMMUPOBAHUN




O0BekTHI U Knacchl. CBOIiCTBA U METOIBI

55
00BEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHbBIN aHAIN3
[TpakTrueckas paboTa 1o Teme
57 "Hcnonp30BaHuE TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pazpabotka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1a
[TpakTnueckas padota "PazpaboTka
59 MPOCTOM IPOTrPAMMBI C UCTIOJIH30BAHUEM 1
KJ1accoB"”
Wnkancynsauus. [lpaktuueckas padota o
60 teme "Pa3paboTka kiacca, 0.5
MCIOJIB3YIOLIET0 MHKAMCYJISAIHI0"
61 Hacnenosanwue. [Tomumopduzm
& [TpakTrueckas paboTa 1o Teme 1
"PazpaboTka uepapxuu kiaccoB"
Cpenbl OBICTPOI Pa3pabOTKH MPOrpaMM.
63 [IpoekTupoBanue uHTEpDEiica
M10JIb30BATES
64 [TpoextupoBanue unTepdeiica
HOJIb30BATEIS
65 Hcnonp30BaHue TOTOBBIX YIPABIISEMBIX
AJIEMEHTOB JUIsl IOCTPOEHUS UHTEpdeiica
[TpakTuueckas pabora 1o reme
66 "Pa3zpaboTka mporpamMmsl ¢ rpauuecKum 1

uHTepdericom”




N3yuyenue BTOpOro sA3blka

67 IPOrpaMMHUPOBAHUS

68 N3yuyenue BTOpOro sA3blka
POTrpaMMHUPOBAHHS

69 Oranbl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO
MOJIETTUPOBAHUS
Juckperuszanust Npu MaTeMaTH4ECKOM

70 MOJIEJTMPOBAHUH HETIPEPHIBHBIX
nporeccoB. MoienupoBaHe JBUKCHHUS

71 [TpakTrueckas paboTa 1o Teme 1
"MopenupoBaHue ABUKEHUS"

MonenupoBaHue OHOTOTHYECKIX CUCTEM.

7 [TpakTuueckas paboTa mo Teme 0.5
"MojenupoBaHne OHOIIOTHYECKUX '
cuctem"

Matematuueckue MOJENHU B SKOHOMHUKE.

73 BeruucnuTenbHble 3KCIIEPUMEHTHI C
MOJENIIMHU
BepostHocTHBIE MOAEnH. [IpakTHueckas

74 pabora o Teme "MMuTanimoHHOE 0.5
MOJIEJTMPOBAHHUE C MTOMOIIBI0 METOA
Momnre-Kapino"

75 KomneroTepHoe MoienupoBaHUe CUCTEM
yOpaBIeHUS

76 O6paboTka pe3yabTaTOB IKCIEPUMEHTA

77 Tabnuunble (pensairoHHbIe) 0a3bl TaHHBIX

73 [Touck, copTrpoBKa U PUIBTpALIUS

JaHHBIX. 3aMpOChl HA BBIOOPKY JaHHBIX.




3anpockl ¢ napamerpamu. Beraucrnsiembie
I10JIs B 3a1Ipocax

[Ipaktuyeckas padora no Teme "Pabora ¢

79 . .
rOTOBOM 0a30i1 TaHHBIX"
MHuorora0inunble 0a3bl JaHHBIX. THIIBI

80 cBsI3el Mexay Tabnuiamu. BaenmHuit
kito4. LenoctHOCTh 6a3bl JaHHBIX
[TpakTrueckas pabota 1o Teme

81 "Pa3paboTka MHOTOTaOIMYHON Oa3bl
TAHHBIX"

%) 3anpockl K MHOTOTA0JIMIHBIM 0a3am
JAHHBIX

23 [TpakTrueckas pabota no teme "3ampocsl
K MHOTIOTa0JIMYHON 0a3e naHHbIX"

84 S3b1k ynpaBieHus fanHbIMA SQL
[IpakTuueckas pabota 1o Teme

85 "VrpaBieHue JaHHBIMU C TIOMOIIBIO
s3pika SQL"

26 Hepensimonnblie 60a3bl TaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WHTepHET-NIPUII0KEHNS
ITonsiTHE O CEpBEPHOM U KIMEHTCKON

88 4acTAx caita. TeXHOJIOTUs «KJIIMEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKH

89 OcHoBsl s13p1ka HTML

90 [TpakTnueckas pabota 1o Teme

"Co31aHue TeKCTOBON BeO-CTpaHHIIbI"

91

OcuosblI a361ka HTML




92

OcuoBrI a361ka HTML

[IpakTudeckas pabora 1Mo Teme
"Coznanue BeO-CTpaHHUIIBI, BKIIFOYAOIIEH

93 . 1
MYJIbTUMEINIHBIE 00BEKTHI (PHCYHKH,
3BYKOBBIE JIaHHbIE, BUJE0)"
OCHOBBI KacKaJIHbIX TaOJIUI] CTUIEN
94
(CSS)
[TpakTuueckas pabora 1o reme
95 "OdopmieHre CTpaHUIIbI C TOMOIIBIO 1
KacKaJIHbIX Ta0JmI cTuiein”
96 Cuenapun Ha si3b1ke JavaScript
97 Cuenapuu Ha si3bIke JavaScript
98 ®opMbI Ha BEO-CTpaHUIIC
[TpakTuyeckas pabora 1o reme
99 " " 1
O6paboTka JaHHBIX GOpM
100 Pa3merenue Be6-caiiToB. Ycmyra
XOCTHHTa. 3arpy3Ka (aiiaoB Ha callT
Kanpupoanue. Mcnpasienue
101 HGpCHGI\(}TI/IBBI. I'ucrorpamma. Koppekuus
YpOBHEH, KOPPEKIIMS LIBETA.
ObeciBeurBaHUE LBETHBIX N300paskeHHH
BBox n3o0pakeHuit ¢ UCTIOIB30BAHUEM
102 Pa3INYHBIX [U(PPOBBIX YCTPOHCTB. 0.5
[TpakTrueckas paboTa 1o Teme
"O6paboTtka nudpossix Gororpaduit”
Perymis. Pabota ¢ o6nactsimu. OUIBTPHL.
103 [TpakTrueckas pabota o reme "Perymib 0.5

uudpoBbIx poTorpaduii”




MHorocnoitHble 1300pakeHuUsI.

104 TexkcroBble cnon. Macka cnost. Kanansl.
CoxpaHeHHE BBIJICTICHHOW 001acTH

105 [IpakTuueckas paboTa no Teme 1
"MHorocnoitHbie n300pakeHus"
[ToaroTOBKA MILTFOCTPAIIHIA JIJIsT BEO-

106 caiitoB. [IpakTuyeckas pabora 1o reme 0.5
" AHMMHpOBaHHBIE H300paxeHus"

107 BekropHas rpaduka. Bekropuzarus
pacTpOBBIX H300paKEHUN

108 [IpakTuueckas padbora 1no Teme 1
"BekropHas rpapuka"

109 [TpyHIIUIIBI TOCTPOCHUS U
peIaKTUPOBAHUS TPEXMEPHBIX MOJIEIICH
[TpakTrueckas paboTa 1mo Teme

110 "Co3taHu€e MPOCTHIX TPEXMEPHBIX 1
Mozenen"

111 Cerounsie Moenn. Marepuabl

112 [TpakTudeckas paboTa 1mo Teme |
"CeTtounbie Moaenn"

13 MonenupoBaHie HCTOUHUKOB
ocseleHus. Kamepsl

114 [IpakTuueckas paboTa 1mo Teme |
"Pennepunr"

115 AnnutuBHbIe TexHonoruu (3D-
HPUHTEPHI)

116 [IoHsATHE O BUPTYaIBbHON PEAILHOCTH U

JOIOJIHEHHOM PCAIBbHOCTH




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

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

36.5







IPOBEPSAEMBIE HA EI'D 11O UHOOPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOTPAMMBI CPEJTHEI'O OBIIIET'O OFPA30OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pPe3yIbTaTaM 0CBOEHHSA
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMBbI CPeJIHEro o0mero
oOpa3oBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHue OCHOBHBIX MPHHIMUIIOB YCTPOWCTBA M (YHKIMOHHUPOBAHHUS
COBPEMEHHBIX CTAI[MOHAPHBIX H MOOMIIBHBIX KOMITBIOTEPOB; T€HICHIIHIA
Pa3sBUTHS KOMIBIOTEPHBIX TEXHOJIOTHI; Bla/leHHe HaBbIKaMU pabOThI C

ONEPALMOHHBIMA CUCTEMaMH M OCHOBHBIMH BHJAMHU IPOIPaMMHOI0
oOecrieueHus JUIsl  pelleHus y4eOHbIX 3agad 1[0  BbIOpaHHOMN

cricnyajn3anmuu

1.2

Hanuuue npexacraBneHnii o 0a30BbIX NpPUHIUIAX OPraHU3alUA U

q)YHKI_[I/IOHI/IPOBaHI/IH KOMIIBIOTCPHBIX cereit

1.3

ITormMmaHe OCHOBHBIX MPUHOUIIOB AWCKPCTU3AINU PA3JIMYHBIX BUI0B

UHpOpMALIUU

1.4

[TonnmaHnue 0a30BbIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM
uHpOpMaLuu (3allUCh 4YKCEN B MO3MIMOHHON CHCTEME CUMCICHU,
JIEIUMOCTb LIEJIBIX YHCEN; HAXOXKIEHHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
Juana3oHe; o00pa0OoTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJu3

CHUMBOIJIBHBIX CTPOK U I[pyrnx), AJITOPUTMOB ITOUCKA U COPTUPOBKU

1.5

3Hanue (1)}/HKHI/IOHaJ'II>HI)I€ BO3MOXHOCTH HMHCTPYMCHTAJIBHBIX CPCACTB

cpenbl pa3paboTKu

1.6

Brnanenue OoCHOBHBIMU CBeleHUsSMH O 0a3ax JaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHus U paGOTLI C HUMH

1.7

ITonnmanue BO3MOXKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
WUCKYCCTBEHHOTO HHTEJUIEKTa B Pa3jMYHBIX O0JIACTAX; HAIHYUE
MpeJCTaBlICHU 00 HCMONIb30BaHUM WH(GOPMAIIMOHHBIX TEXHOJIOTUH B

pa3INuHBIX IpodecCHOHaIbHBIX chepax

1.8

BnageHne TeOpeTHYECKHMM ammapaToM, MO3BOJISIONIMM OCYLIECTBIIATH
[IPEICTABIICHUE 3aJAHHOI0 HATYPAJIBHOIO YMCia B PA3IMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJMHATH IPEoOpPa30BaHUS JIOTUYECKUX BBIPAKCHUH,
UCTIONB3Ys 3aKOHBI alreOphl JOTMKH; ONPEACIATh KpaTyaiiuii myTh BO

B3BEIIEHHOM Tpade U KOJIWYECTBO TMyTel MEXIy BeplLIMHAMU

OPUEHTUPOBAHHOTO alMKINYecKoro rpada




Ymemo

2.1

YMeHHe HCIOoNb30BaTh KOMIBIOTEPHO-MATEMAaTHYECKUE MOJACIU s
aHaM3a 00bEKTOB U MPOIIECCOB: (POPMYINPOBATH LIEIb MOJICIUPOBAHMS,
BBITIOJIHATH aHAJIN3 PE3YJIbTaTOB, OJYYEHHBIX B X0/1€ MOJICIHUPOBAHUS;
OLICHUBATh aJ€KBAaTHOCTb MOJEIH MOJEIHUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUS B HArJISIHOM

BUIC

2.2

YMmeHue Kkiaccu(UIUpPOBATh OCHOBHBIC 337auydl  aHajiW3a JaHHBIX
(mporHozupoBaHue,  Kiaccuukauus, — KilacTepuszauus,  aHAIU3
OTKJIOHEHUI1); IOHUMATh MOCIE0BATEIbHOCTD PELICHUS 33/1a4 aHAIN3a

JAaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OL[CHKA Ka4eCTBA JaHHbIX,
BbIOOp ¥ (WJIM) TOCTPOEHUE MOJENH, NpeoOpa3oBaHUE JAHHBIX,

BHU3yaIn3alus JaHHbIX, HHTCPIIPETAllUA PE3YJIbTATOB
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YMenue  ompenenate  WHQOPMANMOHHBIA ~ O00BEM  TEKCTOBBIX,
rpaduyeckuXx ¥ 3BYKOBBIX [JaHHBIX TMPH 33JaHHBIX TMapaMeTpax
JTUCKpEeTH3alli. YMEHHE OIpEeAeNsaTh CPEAHIO CKOPOCTh Mepeaauu
JIAHHBIX, OIICHMBATh M3MEHEHHE BPEMEHH Iepefadyd MpH H3MEHECHUU

MHPOPMALMOHHOTO 00BEMA JAHHBIX M XapaKTEPUCTHK KaHaa CBS3H
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YMeHHne CTpouTh KOJ, 0OECIEeYHBAIOIMINM HAUMEHBIIYI0O BO3MOXKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnonab30BaTh MPU PENIEHUWH 3aJa4 CBOMCTBA IMO3UIMOHHON
3aMKMCH YHUCEN, aJrOPUTMBbI MOCTPOEHHUS 3aMKMCH YKCIa B MO3UIMOHHOU
CHUCTEME CUMCIIEHUS C 3aJaHHBIM OCHOBAHUEM U IOCTPOEHUS YUCIIA 110

CTPOKE, COAEpIKallled 3alnCh ATOr0 4YWCIa B MO3UIMOHHOW CUCTEME
CUUCIIEHHUSI C  3aJaHHBIM  OCHOBAaHHEM; YMEHHUE  BBIIIOJHATH

apI/I(I)MCTI/ILIeCKI/IC OIrcpanru B MO3UIMUOHHLIX CUCTEMAX CUUCIICHUA

2.6

YMeHHe CTPOWUTH JIOTUYECKOE BBIPAKEHHWE B JTU3IBIOHKTHBHON W
KOHBIOHKTUBHOW HOpMalbHBIX (opMax Mo 3aJaHHOM Tabiuie
UCTUHHOCTH; HCCIEeNOBaTh 00JacTh HMCTUHHOCTH  BBICKA3bIBaHUS,

coJIeprKallero nepeMeHHbIe; pelaTh HECI0KHBIE JTOTMUECKUEe YpaBHEHUS

2.7

YMeHue pemnrath aJrOpUTMHYCCKHE 3aJladM, CBS3aHHBIC C aHAIM30M
rpadoB (3aa4ud MOCTPOEHUSI ONMTHMAIBHOTO MyTH MEXIY BEpIIMHAMHU
rpada, onpeneseHusI KOJTUYeCTBA PA3IMYHBIX MMyTEH MEKIy BepIIMHAMU

OPUEHTUPOBAHHOT'O ALIMKIMYECKOTO Tpada)

2.8

YMeHMEe UCII0IB30BATh JAEPEBb IIPU aHAIM3E U IIOCTPOCHUU KOJOB U JUIs
NpeCTaBiIeHUsT apu(METHUECKUX BBIPAKEHUH, MPHU pELICHUH 3ajad

MOMCKa U COPTHPOBKU; YMEHHE CTPOUTH JECPEBO UIPHI MO 3aJaHHOMY




AITOPUTMY; pa3padaTbiBaTh U 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIB30BAHUCM T216JII/II_[
TPACCUPOBKH,; OIIPCACIIATH 0e3 UCIIOJIb30BaHUS KOMIIBIOTECpaA PC3yJIbTaThbl
BBIITOJIHCHUA HCCJIOKHBIX IIPOrpaMM, BKIIIOYAIOIUX NUKJIbI, BETBJICHUA U

noanporpaMmsal, IIpyu 3aJlaHHbIX UCXOJHBIX JJaHHBIX

2.10

2.11

2.12

VYMeHne omnpenensaTh CIOXKHOCTb H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CyMMHPOBAHHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE AITOPUTMBI, JIBOMYHBINA MOUCK) U IPUBOJAUTH MPUMEPHI
HECKOJIBKMX aQJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHHs OJHOMI

3a1a4u

Bnagenue yHHBEpCaldbHBIM S3BIKOM TMPOTPAMMHPOBAHHS BBICOKOTO
ypoBus (ITackans, Python, Java, C++, C#), mpencraBieHusiMu 0 6a30BbIX
TUTAX JAHHBIX U CTPYKTYypaxX JaHHBIX; YMEHUE UCIOJIb30BAaTh OCHOBHbBIE
VOPaBISIONIME  KOHCTPYKIMH;  YMEHHME  OCYIIECTBIISITH  aHAIH3
MPEVIOKCHHOM ~ MPOTPaMMBI:  ONPEACNATh  Pe3yJbTaThl  pabOThI
MIPOrpamMMBbl MPHU 33/IaHHBIX UCXOAHBIX JIAHHBIX; ONPEAEISTh, IPU KAKUX
WCXOJIHBIX JAaHHBIX BO3MOXKHO IOJIYYCHHE YKa3aHHBIX pe3yJIbTaTOB;
BBISIBIIATH JIaHHBIE, KOTOpPHIE MOTYT MPUBECTH K OIMMOKe B paboTe
nporpaMMbl;  (OPMYJIUPOBATH  MPEJIOKEHHS MO  yIy4YIICHHIO

MMpOorpaMMHOI0 KoJa

VYMeHue peanu30oBbIBaTh Ha BBIOPAaHHOM Ui U3y4YeHHs  S3BIKE
nporpamMmmupoBanus Beicokoro ypoBHs (ITackane, Python, Java, C++, C#)
THIIOBBIE ANTrOPUTMBI 00paboTku 4uCell, YUCIIOBBIX
IIOCJIEI0BATENBHOCTENl M MACCHUBOB: IIPEJICTaBICHUE 4YHCIIA B BHIE
Habopa TPOCTBIX COMHOMKUTENEW; HAXO0XKICHHE MaKCUMAIIbHOMI
(MMHUMaJIBHON) (Pl HATYPATIBLHOTO YHUCIIA, 3aIIMCAHHOTO B CUCTEME

CUUCIICHHUSI C OCHOBaHHUEM, He TmpeBblaronuM 10; BbIYKCIECHHE
00OOIIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHBa MWJIM YUCIOBOU
IIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENECHUS CpEIHETO
apu(MeTnyeckoro, MHUHHMAJIbHOTO U MAaKCHMaJbHOI'O 3JIEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIUX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAaCCUBa; YMEHHME UCIIOJb30BaTh B IIporpammax

JlaHHBIE PA3JIMYHBIX TUIOB C Y4ETOM OIpaHMYEHUH Ha JUANa30H MX
BO3MOXHBIX 3HAU€HHUH, MPUMEHATh IPHU PEILICHUH 3aJady CTPYKTYphbl
JAHHBIX (CHHUCKH, CIIOBapH, CTE€KH, OYEpenHu, ACpPEBbs); IPUMEHSITH
CTaHJapTHBIC U COOCTBEHHBIE MOAIPOTrPAMMBI 111 00pPaOOTKU YHCIOBBIX

JAHHBIX ¥ CUMBOJIBHBIX CTPOK; MCIIOIB30BaTh PU pa3paboTKe MporpamMmm




OMONMMOTEKH TOAIPOTpaMM; YMEHHUE HCIIOJIb30BaTh CPEJCTBA OTJIAJKU

IIPOrpaMM B CpeJie MPOrpaMMHUPOBaHUS

YMenue HCIIOJIb30BaTh OJICKTPOHHBIC TaGHI/IHH JUIA aHajim3a,

npeCcTaBiIeHUs U 00pabOTKH JaHHBIX (BKJIIOYAsi BHIOOP ONTUMAILHOTO

2.13 pelieHus, moAdOp JMHUM TPEHAa, PelIeHHe 3aad MPOrHO3HPOBAHMS);
YMEHHE HCIONb30BaTh TaONU4yHbIe (PENSUOHHbIE) 0a3bl JAaHHBIX U
CIPaBOYHBIE CUCTEMBI
YMeHHne OpraHu30BbIBATh JIMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C
)14 UCTIOJI30BaHUEM  PA3NIMYHBIX  CPEACTB  IH(PPOBBIX  TEXHOJIOTHH;

IMIOHUMaHHE BO3MOKHOCTEH I_II/I(i)pOBBIX CCPBUCOB TOCYHapCTBCHHBIX

yciyT, UG POBBIX 00pa30BaTENbHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D
IO HTH®OPMATUKE

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

1

Hudposas rpaMOTHOCTH

1.1

1.2

OCHOBHEBIE TCHACHIUHN PA3BUTHUA KOMIIbIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUS. MHOFOHpOHCCCOpHBIe CHUCTCMBI. PaCHpeI[CJ'IéHHBIe

BBIYHCIUTEILHBIC CUCTEMBI M 00pa00TKa OOJBIINX JAHHBIX

[IpuHIUIIBI TOCTPOEHMSI U alapaTHblE KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CereBble npotokonsl. Cerb WHTepHer. Anpecauus B cetu HHrepHer.
[Tporokomnsl creka TCP/IP. Cucrema nomeHHbIx UMEH. Paznenenne [P-cetn Ha

MOJICETH C MOMOIIBIO MACOK IOJICETEH

1.3

1.4

1.5

daiinoBas cuctema. [lorck B daiinoBoii cucteme. [IpuHIUTIBI pa3MeEIeHUS U
uMeHOBaHMs (haljioB B A0odroBpeMeHHOU mamsatu. LllaGnonsl ans omucaHus
rpyni ¢aitnos

CkopocTp mepenayd JaHHBIX. 3aBHCHUMOCTb BpPEMEHM IMepefadyd  OT

MH(OPMaLIMOHHOTO 00BbEMA JTAHHBIX U XapaKTEPUCTHK KaHala CBA3H

HIudposanue nanHbIX. CHMMETpUUHBIE U HeCUMMETpHUUHbIe UQPbL. Hudpsl
npocroii 3amensl. [udp Lesaps. [ludp Buwxenepa. Anroputm mudposanus
RSA

1.6

2.1

Koxpl, no3Bossronine oOHapy>KMBaTh W HCHPABIATH OIMMOKH, BO3HUKAIOIIHE
pu nepenade naHHbIX. Paccrosane XamMmunra. KogupoBaHue ¢ NOBTOpEHHEM

6uros. Koapl XamMmuHra
Teopernueckue 0CHOBBI HHPOPMATUKU

JIBouuHoe  konupoBaHue. PaBHOMepHbIE W HEPAaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHUM, 3aMMCAHABIX C IIOMOIIBI0 HEPABHOMEPHBIX KOOB.
VYcnosue ®ano. [loctpoeHne 0THO3HAYHO NEKOAUPYEMBIX KOJIOB C OMOILBIO

nepesa

2.2

Teopernueckue nmoaxoabl K OLIEHKE KoiauuecTBa HHpopManuu. EnnHuis
U3MEpeHus: KoymdyecTBa HHpopMmauuu. AuaBUTHBIH MOAXOX K OLEHKE
Koln4yecTBa HMH(pOpMaluu. 3aKOoH aIJUTHUBHOCTH uH(popmanuu. Dopmyna

Xaptiu. Uadopmanus u BepositHocTh. Dopmyna [llennona
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Cucrembl cumcneHusi. Pa3BépHyTas 3amuch IENbIX W APOOHBIX dYHCEN B
HO3UIIMOHHON cucTteMe cuuciieHus. CBONWCTBAa MO3HUIIMOHHOM 3alKlCH YHCIA:
KOJIMYECTBO IU(P B 3aIUCH, MPU3HAK JIETUMOCTH YUCJIa HA OCHOBAHHUE CUCTEMBI

CUHUCIICHUS. AJII‘OpI/ITM nepepoJia Mneijaoro 4Yucia wus P-vganoi cuctemsl

CUUCIIEHUS] B JIECATHUHYIO. AJTOPUTM NEpEeBOAa KOHEYHOH P-nyHOi npolu i




JECSATUUHYI0. AJTOPUTM NEPEBOJAA LEJIOr0 UYUCIA U3 JAECATUYHOW CHCTEMBI
cuucinenust B P-uunyro. IlepeBon koHEUHOH necsaTMUHON Apodbu B P-munyto.
JIBonuHas, BOCBMEPHYHAs U IIECTHAALIATEPUYHAs CUCTEMBI CUUCIICHUS, CBA3b
MEXIy HHMMU. ApudMmerudeckue omnepanud B MO3MIMOHHBIX CHCTEMax

CUHHCIICHUA
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Tpoana;I YPaBHOBCIICHHAA CUCTCMa CUYHUCIICHUA. J_IBOI/ILIHO-I[GCHTI/I‘IHaH

cucTéMa CHUCJICHUA

2.5

KomupoBanme tekcroB. KommpoBka ASCII. OpHOOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. Koauposka UTF-8. Omnpenenenve mHpOpMalmoOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUIT

2.6

KomupoBanme  m3oOpaxenuit.  OneHka  MHPOPMALMOHHOTO  00BEMA
rpagUYecKuX JAHHBIX MPU 3aJaHHBIX Pa3peUICHUH M TIyOWHE KOIUPOBAHUS
uBeta. L{BeroBeie mMoxenu. Komuposanue 3Byka. OueHka MH(OpMAMOHHOTIO
00BEMa 3BYKOBBIX [JAaHHBIX TMpPHW 3aJaHHBIX 4YaCTOTC AIUCKPCTU3AllUU U

Pa3psAIHOCTH KOJAUPOBAHUS

2.7

Anrebpa noruku. IloHsTHEe BbICKa3bIBaHUS. BbICKa3pIBaTeIbHBIE (OPMBI
(npenukatsl). KBaHTOpBI CyIIeCTBOBaHUS U BCEOOLTHOCTH.

Jlornyeckue omnepauuu. TaOGmuipl HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormyeckne ToxnaecrtBa. Jlormueckue onepanuMuM M ONEpPAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTUKU. OKBUBAJIEHTHbIE NpeoOpa3oBaHMs JIOTHYECKUX
BbIpakeHuil. Jlornyeckue ypaBHEHUsI U CUCTEMbI YpaBHEHHI.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.

Kanonndeckue popmbl JIOTHUECKUX BBIPAXKEHUH

2.8

COBepI_HeHHBIe AU3BIOHKTUBHBLIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC (bOpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 10 Ta6J'II/II_[6 HUCTUHHOCTH

2.9

Jlormueckue »raeMeHTHl B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
MHuoropa3psaansiii cymmarop. IlocTpoenue cxem Ha JOTHYECKHX DJIEMEHTaxX 110
3aJJaHHOMY JIOTUYECKOMY BBIPa)KEHHUIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUS I10

JIOTHYECKOU CXeEMeE

2.10

Mogaenu u moaenupoBanue. llenn MopenupoBaHug. AJIEKBATHOCTh MOJAEIH
MOJICIIUPYyEMOMY 00BEKTy uiu miporieccy. dopmanu3anys NpuKIaaHbIX 3a1a4.
[IpencraBneHne pe3ynbTaTOB MOJACTUPOBAHUS B BHAC, YAOOHOM IS
BOCIIPHUSTHSL 4eNOBEKOM. ['paduyeckoe mpeacTaBieHUE AaHHBIX (CXEMBI,

TaOIHIBI, TpaUKN).

2.11

HpeﬂCTaBHCHI/IG HOCJIBIX YHUCCI B IMaMIATHU KOMIIBIOTCPA. OFpaHI/I‘-IeHHOCTb

JMarna3oHa 4uces MpH OTpaHUYEHUM KoJudecTBa pas3psanoB. Ilepenonnenue




paspsaHOit ceTku. be33HakoBblE W 3HAKOBBIE JaHHBIE. 3HAKOBBIA OWT.
JIBOWYHBIN JOTOJHUTENBHBIN KOJ OTPULIATEIBHBIX YHCEIL.

[ToGuToBBIC JIOTMYECKWEe omepanuu. Jlormueckuii, apudMeTHUYECKHH U
uukiaudeckuit capuru. lludpoBanue ¢ mnomomiplo MOOUTOBOM oOrepanyu

«uckirovaroniee MJIN»

2.12

2.13

2.14

IIpencraBieHue BEMECTBEHHBIX YUCEII B IAMATH KOMIIBIOTEpa. 3Havalas 4acTh
U TOpANOK uYncia. /lnama3oH 3HAa4eHWH BEUIECTBEHHBIX dHcel. [IpoGiemsl
XpAaHEHMs BEILIECTBEHHBIX YHCEI, CBS3aHHBIE C OIPAHMYEHUEM KOJIUYECTBA
paspsanoB. BelnonHeHne omnepanuii ¢ BEIIECTBEHHBIMU YWCIIAMM, HAKOILICHHUE

OIINOOK IIpHU BBIYHUCJIICHUAX

I'padbr. OcHoBHble moHsATHSA. Bunel rpados. Omucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MATpHIl, CIMCKOB CMEXHOCTH. PenieHue
AITOPUTMUYECKUX 3a/a4, CBS3aHHBIX C aHaIM30M TrpadoB (mocTpoeHue
ONTHMAJBHOTO MYTH MEXIYy BeplIMHAMu rpada, omnpeaeicHHe KOIHMYECTBa
pa3IMYHBIX MyTeH MEXAy BEpIIMHAMH OPUEHTHUPOBAHHOTO AaIUKINYECKOTO
rpaca)

HepeBbs. bunapnoe npepeBo. [lepeBbsi mowmcka. CrmocoObl 00xoma nepesa.
[IpencraBienue apupmMeTHUECKUX BbIpa)KEHUH B Buje aepeBa. Mcnonp3oBanue

rpadoB U J1epeBbEB IPU ONMHUCAHUU OOBEKTOB U MPOLIECCOB OKPYIKAIOLIETO MHUpa

2.15

2.16

JIMCKpeTHBIC UTPHI IBYX UTPOKOB C MOTHON HHpopMarueid. [Toctpoenne aepesa
nepebopa BapUAHTOB, OIMCAaHUE CTPATETMH WIPhl B TaOMW4YHOU (opme.

Bpur PBIITHBIC U TPOUTPBIIIHBIC ITO3UITUN. BLII/IrpBIHlHBIe CTpaTerun

CpenctBa  HCKYCCTBEHHOTO  MHTENUIeKTa. WaeHTHUKAuUs U MOUCK
M300paxKeHuii, pacro3HaBanue iuil. Mcroap30BaHNE METOI0B UCKYCCTBEHHOTO
UHTEJJIEKTa B oOyuaromux  cuctemax. lcrnonb3oBaHue — MeETOZOB
HMCKYCCTBEHHOTO MHTEIIJIEKTa B poboToTexHuke. IHTepHeT Bemei. Heliponnbie

CCTHU

ANTOpUTMBI U IPOTPAMMHUPOBAHHE

3.1

3.2

cDOpM8..]'[1/138.]_11/15{ IMOHATHA AJITOpUTMA. Mamuna TBIOpI/IHTa KaK YHUBCPCAJIbHAA

MOJEJb BBIYMCICHUN

O1eHKa CIOKHOCTH BbIUMCIIEHHH. Bpemsi paboTbl U 00BEM HCHOIB3yEeMOM
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOOHBIX JaHHBIX. OleHka
aCUMIITOTUYECKON CIIOKHOCTH AITOPUTMOB. AJTOPUTMBI TOJIMHOMHUAIBHON
cioxkHoctu. IlepebGopHbie anroputmsel. [Ipumepsl pa3iaMuUHBIX AITOPUTMOB

pelIeHns OHOM 3a/1auy, KOTOPbIE UMEIOT Pa3IMUHYIO0 CJI0KHOCTb




3.3

Omnpenenenne BO3MOXKHBIX PE3YJIBTaTOB paldOThl MPOCTEHIIMX aJITOPUTMOB
YIPaBICHUS UCTIOJIHUTEISIMU U BBIYUCIUTENBHBIX aJITOpUTMOB. Onpesienenne

UCXOHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMblil pe3ybTar

3.4

3.5

3.6

Anroput™Mbl 00pabOTKH HATypalbHBIX YHCEN, 3alMCAHHBIX B IMO3UIIMOHHBIX
CHCTeMaxX CYMCIICHHS: pa3OMEeHHe 3allMCH 4YHCJIa Ha OTACIbHBIE IHQPEI,
HAXOXJICHHE CYMMbBI W TIPOM3BEACHHS ILHU(p, HAXOXKAECHHE MaKCHMAaJbHOM
(MUHUMANTBHON) UPHIL.

[IpencraBnenue uyucia B BuAe HaOopa MPOCTHIX COMHOXHTENEH. AJTOPUTM
OBICTPOTO BO3BE/ICHHS B CTeNEHb. [lOMCK MPOCTBIX YHCENT B 3aJaHHOM

AUara3oHe ¢ IOMOINbIO AJITOPUTMA «PCUICTO BpaTOC(l)eHa»
MHOFOp&SpHI{HHC OeJabIC YKuciia, 3aJa4u I[J'IPIHHOﬁ apI/I(bMeTI/IKI/I

SAzbik nporpammupoBanus (ITackane, Python, Java, C++, C#). Tunbl 1aHHBIX:
[[EIOYKCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIbHBIC, JIOTHYECKHE. BeTBicHMHs.
Cnoxuble ycinoBus. Luxisl ¢ yenoBueM. L{ukiibl mo nepemMeHHoi.

O06paboTka JaHHbBIX, XpaHsauxcs B ¢ainax. TekcToBbie U ABOUYHBIC (HAITbI.
daiinoBele nepeMeHHbIe ((haittoBbie yKka3arenan). Urenue u3 ¢aiina. 3amnuch B
daiin.

Paszbuenue 3agaun Ha moa3amayu. [logmporpamMmel (poreyphbl 1 QYHKIINH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH SI3bIKA IMporpaMMupOBaHuA

3.7

3.8

Pexypcus. PexypcuBHble mpouenypsl U (yHKIMH. Mcnoiab3oBaHuEe cTEKa [

OopraHui3alvu peKyYpPCHBHBIX BbI30BOB

Yucnennsle MeTobl. TouHOE U NpUOIMKEHHOE pelIeHus 3a1a4u. YucieHHoe
pellieHre YpaBHEHUH € MOMOIIbI0 Nojdopa mapamerpa. UMCIeHHBIE METOJIbI
pellieHus YypaBHEHHWM: MeToJ mnepedbopa, METOJA MOJOBUHHOIO JEJEHUS.
[TpuOmmkE€HHOE BHIYKMCIEHUE UTMH KpUBBIX. Bbruncienue miomanen ¢puryp ¢
MIOMOILBIO YHCIEHHBIX METOJIOB (METO/ MPSIMOYTOJIbHUKOB, METO]] TPAeLuii).
ITouck makcumyma (MUHMMyMa) (YHKIMH OJHOW TNEPEMEHHOW METOAOM

IIOJIOBHHHOT'O ACTICHUA

3.9

OO6paboTka CHUMBOJBHBIX  JaHHBIX. BcTpoeHHBIE — (QyHKIMH — s3BIKa
MPOrpaMMUpPOBAaHUSA AJii  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHMBOJBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBICHHIA CHUMBOIA B
CTpOKe, pa3OueHue CTPOKM Ha CJOBa IO NPOOETHHBIM CHMBOJAM, IOHCK
MOJCTPOKU BHYTPH TAHHOM CTPOKH, 3aMEHA HAWJICHHOW MOJICTPOKH Ha APYTYIO
cTpoKy. ['eHepaiuisi Bcex CJIOB B HEKOTOPOM ayipaBHUTE, YIOBIETBOPSIOIINX
3aJlaHHBIM orpaHuuyeHusM. IIpeoOpa3oBaHue unciaa B CUMBOJIBHYIO CTPOKY H

o0OpaTHO

3.10

MaccuBsl M IOCHENOBATENBLHOCTH 4YHCEN. Brruucienne 0000MEHHBIX

XapaKTCPUCTUK DJJICMCHTOB MacCCHUBa WA YHCI0BOM noCICaA0BATCIbHOCTH

=



(cyMMBI, TIpOM3BENCHMSA, CPEIHETO apu(MeTHUeCKOoro, MUHHMAJIBHOTO U
MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOMINX
3aJJaHHOMY YCJIOBHUIO). JIMHEHHBIH MOMCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.

AnroputMel pabOTBl C 3JIIEMEHTAMH MacCHMBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTHpPOBKa OTHOMEPHOro MaccuBa. [IpocThie METOII COPTUPOBKH

(MeTon my3bIppKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputm QuickSort). JIBowuHBII

ITOHUCK B OTCOPTHPOBAHHOM MACCHUBEC

3.11

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJNTOpUTMBI 00pPabOTKH JBYMEPHBIX
MAacCCHBOB: 3allOJJHEGHHE JIBYMEPHOTO YHCJIOBOTO MAacCHBAa 110 3aJlaHHBIM
MpaBUJIaM, TIOUCK JJIEMEHTa B JIBYMEPHOM MACCHBE, BBIYHCICHUE MAKCUMYMa

(MHHHMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOTO MAaCCHBa, TIEPECTAHOBKA CTPOK H

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CrnoBapu  (accollMaTHBHBIE  MAacCCHUBBI, OTOOpaKeHHsI).  XOII-TAOJIHIIBI.

HOCTpOCHI/Ie a.]'I(baBI/ITHO—‘iaCTOTHOFO CJIoBaps AJid 3aJaHHOT'O TCKCTa

Crexku. AHanmM3 NpPaBUIBHOCTH CKOOOYHOrO BbIpakeHUs. Bbruncienue
apu(pMETHYECKOTO BBIPAKEHHsI, 3aIIMCAHHOTO B MOCT(UKCHON opMme.

Ouepenu. Mcnonp3oBanue odepeu Jisi Bp€MEHHOTO XpaHEHUs JaHHbBIX

Anroputmbl Ha rpadax. [locTpoeHMe MHHUMALHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOT'O HEOPUEHTUPOBAHHOTO Trpada. KomndecTBo pa3muaHbIx
nyTell MeXAy BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKIMYecKoro rpada.
Anroputm JlefkcTpsl

HepeBps. Peanusanusa nepeBa ¢ MOMOILBIO CCBIIOYHBIX CTPYKTYp. JIBOMYHBIC
(Ounaphbie) aepeBbsi. IlocTpoenue nepeBa Uil 3aaHHOTO apu(pMETHYECKOTrO
BbIpakeHus1. PekypcuBHble anroputMsl 00xoza aepesa. Mcnonb3oBanue creka

1 odepeau s 00xoma aepesa

3.16

JluHamMuuyeckoe MporpaMMHpOBaHKUE KaK METOJ PEIICHUs 3a]1a4 C COXPAaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayd, pelaemMble C  [TOMOIIBIO
JMHAMUYECKOTO0 MPOTPaMMHUPOBAHUS: BBIUMCIEHUE DPEKYPCHUBHBIX (DYHKIIHIA,

HOJIC‘IéT KOJIMYCCTBA BaAPUAHTOB, 3a/la4X OIITUMH3allun

3.17

[Tonsatue 00 OOBEKTHO-OPUEHTHPOBAHHOM MPOrpaMMHpPOBaHUU. OOBEKTHI U
kyacchl. CBOMCTBA M METO/1bI 00BbEKTOB. OOBEKTHO-OpPUEHTUPOBAHHBINA aHAIIN3.
Pa3zpaGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.

WNukarncynsnuys, HaclieJOBaHHEe, TOTUMOPHU3M

WudopmannoHHbIE TEXHOIOTHH

4.1

Ananuz JaHHBbIX. OCHOBHBIE 3aa4yu aHaJin3a JaHHBIX: HIPOTHO3UPOBAHMHC,

KiIaccuukanus, KiacTepus3anus, aHalu3 OTKIoOHeHHH. [locrmemnoBaTenbHOCTD




pCIICHUS 3a/la4 aHAJIM3a JaHHbIX!: C60p NEPBUYHBIX JaHHBIX, OUMCTKA U OLICHKA
KayecTBa JAaHHBIX, BBIOOp W (WIM) TOCTPOCHHE MOJENH, IMpeodpa3zoBaHue
JAHHBIX, BU3yaJIn3allusl JaHHbIX, HHTEpIpeTalus pe3yabTaToB. [IporpamMmmHble
cpeactBa U MHTepHeT-cepBUCH Ul OOpaOOTKM U NpPEACTaBICHUS JAHHBIX.

Bonpmme manapie. MammHHOE 00yUYCHHE

4.2

4.3

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOaull. BeluncieHue cymwmsl,

cpemHero  apu(METHYEeCKOro, HauOONbIIEro (HAUMEHBIIETO) 3HAYCHUS
auana3oHa. Beruncnenune kosd¢uieHTa KOppelsuuu ABYX pPsJIOB JAHHBIX.
[loctpoenue ctonOuaThiX, JTUHEHYATHIX W KpYroBbIX auarpamm. lloctpoenue
rpapukoB  ¢yHkuui. IlogbGop  nuHMM  TpeHaa,  pelieHue  3aaay
IIPOTHO3MpOBaHusA. PenieHue 3agad ONTUMU3ALMM C IOMOILBIO JJIEKTPOHHBIX

TadJIunIL

JluckpeTusanusi MpU  MATEMATHYECKOM  MOJICTUPOBAHUHM  HEMPEPBIBHBIX
npoueccoB. MojaenupoBaHue ABIKEHUSA. MojenupoBaHue OHOIOTHYECKUX
cucteM. MareMaTuyeckue MOJAEIM B OKOHOMHUKE. BbIUHMCIUTEIbHBIC
SKCIIEpUMEHTHI ¢ Mojaensmu. O6paboTka pe3ybTaToB JKCHepuMeHTa. MeTo
HaWMEHBIINUX KBaApaToB. OIEHKA YHCIOBBIX MapaMeTPOB MOACIUPYEMBIX
O00BEKTOB W TMpoleccoB. BoccTaHOBIEHHE 3aBHUCHUMOCTEH MO pe3yibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHoCTHBIE ~ MOAENH. Mertonet  MonTte-Kapiio. Nmuranmonsoe

MOJCIINPOBAHUC. CucremMbl MaccoBOIr0O O6CJIy}KI/IBaHI/I5I

Tabnuunble (pensuuoHHbIE) 0a3bl JaHHBIX. Tabmuuma — npencTaBiIeHHe
CBelIeHNHM 00 OJHOTHUIIHEIX 00bekTax. IToine, 3amuce. Kirrou tabaunel. Pabota ¢
roTOBOM 0a30i JaHHBIX. 3amoiHeHWe 0a3bl JaHHBIX. [loMck, cOpTHUpOBKAa U
(GuIbTpaIUs TaHHBIX. 3aIIPOChl HAa BEIOOPKY JaHHBIX. 3aIPOCHI C TapaMeTpamMHu.
Brruncnsiembie mosist B 3arpocax.

MHuoroTtabnuunbie 6a3bl TaHHBIX. THIIBI CBSA3EH MEX Ty TabmuiiaMu. BaenHui
kimtou. [lenocTtHocTh 6a3bl aHHBIX. 3ampochl K MHOTOTAaOMUYHBIM 0azam

JaHHBIX

4.6

TexctoBbiii mpomeccop. CpeacTBa moucka M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl.  CHOCKH,

ornaBieHue. IIpaBuna  IUTUPOBAaHUS  UCTOYHUKOB U O(OpPMIICHUS

oubmmorpaduUecKmX CChUTOK




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

» Uadopmaruka (B 2 gactsx), 10 xmacc/ [lonskos K.1O., Epemun E.A., OGmiecTBo
C orpaHU4YeHHON 0TBETCTBEHHOCTHhI0O « BMHOM. JlaGopaTopust 3HaHMi»;
AxunoHepHoe obmiecTBo «M3narensctBo «IIpocBenienue»

* Indopmaruka (B 2 yactsx), 11 kmacc/ Ionsikos K.1O., Epemun E.A.,
OO1ecTBO ¢ orpannueHHoi oTBeTcTBeHHOCThIO « BMHOM. JlaGopartopus

3HaHuW»; AkimonepHoe oomectBo «M3narensbctBo «IIpocBemenner

METOANUYECKHUE MATEPHUAJIBI IUIS1 YAHUTEJIA

KOMITbIOTEPHBIN MPAKTUKYM B DJIEKTPOHHOM BHUJIE C KOMIUIEKTOM 3JIEKTPOHHBIX
Y4EOHBIX CPEJICTB, pa3MENIEHHBIN Ha

caiiTe aBTOpcKoro KoyutektuBa: http://kpolyakov.spb.ru/
school/probook.htm

y MaTepHAaIIbI IS TOATOTOBKHA K HTOTOBOM aTTECTAIUU 110 MHPOPMATHKE B
dbopme EI'D, pazmeménnblie Ha caiiTe MaTepualia, pa3MeIleHHbIC Ha CaiiTe
http://kpolyakov.spb.ru/school/ege.htm;

y METOJIMYECKOE TTOCOOHUE ISl YUUTEIS,;

y KOMIUTIEKT DenepanbHbIX HUGPOBLIX HHHOPMALIMOHHO-00pa30BaTeIbHBIX
pecypcoB (nanee ®IINOP), nomenieHHbIN B

kosutekuio OIOP (http://www.fcior.edu.ru);



y ceTeBasi MEeTOANYecKasl CIy»k0a aBTOPCKOTO KOJUICKTHUBA TSI
NeJaroroB Ha caiite uzaarenbcrna http://metodist.lbz.ru/

authors/informatika/7/.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

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