MHUHHUCTEPCTBO NPOCBENIEHHS POCCUUCKOH ®EJAEPAIINHA
Munucreperso 06pazoBaHus H HAYKH ACTpaxaHCKo# obiaacTH
Ynpasienne o6pazoBaHus AAMHHHCTPAUMH MYHHIHNIAJALHOrO 00pa3oBaHus

r. Acrpaxanb

MYHHUIHIIAJIBHOE BIOJUKETHOE OBIUEOBPA3OBATEJLHOE YYPEXK/JAEHHUE
I'. ACTPAXAHH
«JIMIEN Ne 2 MMEHM B.B.PA3YBAEBA»

;i’&wm‘mﬁfﬁgg}m «COTIACOBAHO» «YTBEPIKIAIOY |
MATEMATHEY SHIVEH 3AMECTUTEJIb IMPEKTOPATIO  JIMPEKTOP MBOY ¥ ACTPAXAHb
HEEOPMATHEH: : YBP MBOY I'. ACTPAXAHb WJIHLIEH Ne 20 _
BABKASETPOM | «JIMLIEA Na 20 =
— 7 oSy r; Le /TYKHAH B/ |
(CIOBHEAHB, MKJIAAMHOBX T.C/ MPHKA3 Ne123,10.5 -
TIPOTOKON Ne 1 0T 27.0826 27.08.26 OT31.08.26

PABOYASA ITPOTPAMMA

(ID 8994188)

yueOHoro npeamera « Mnpopmaruka» (yriayo0aéHHbIN yPOBEHb)

1t ooydarommmxcs 10 — 11 kmaccoB

Actpaxanb 2026



INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOonEHHBIA ypOBEHB) Ha YPOBHE CPEAHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepaibHOl padoyeit
MIPOTrPaMMBbI BOCTIUTAHHUSI.

[Iporpamma o nH(popmMaTHKe 1aET MPEACTABICHUE O LENIX, 00IIEH CTpaTerun
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YU€OHOT O pemMeTa
«udpopmatukay Ha yriayOJEHHOM YpOBHE, YCTAHABIMBAET 00s3aTENbHOE
IIPEIMETHOE COJEPKAHKE, IPEyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3jiesiaM
U TeMaM Kypca, ONpelesieT pacupeiesieHue ero mno kiaccam (rogaM H3ydeHus),
JTA€T TMPUMEPHOE paclpesesieHne y4eOHbIX 4YacoB MO TEMAaTUYECKHM pasjeliaM
Kypca M PEKOMEHIyeMylo (MPUMEPHYIO) IOCIEI0BAaTEIbHOCTh UX H3YUEHHUS C
y4€TOM MEXKIPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€d, JIOTUKH Y4YEOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[Iporpamma o nHpOpMaTHKE ONpPEIEIAET KOJTUUECTBEHHBIE U KAYECTBEHHBIE
XapaKTEePUCTUKU YU4EOHOr0o Marepuaia Jyisl KaXJI0ro Tojja U3y4eHHs, B TOM YHCIIe
JUISL COZIEPKATEIBHOTO HAMOJIHEHUs Pa3HOro BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTallH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBisieTCs
OCHOBOM JIJIl COCTaBJICHHS AaBTOPCKUX YUYE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpegHem o01ieM 00pa30BaHUN OTPAXKAET:

CYIUHOCTh HMH(MOPMATUKM KaK HAyYHOM JUCUUIUIMHBL, HM3y4Yarolleu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3al[Mi WH(POPMALIMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NpPUMEHEHHs]  WHOOPMATHKU, TMPEXKAE  BCErO
nH(OPMAITMOHHBIC TEXHOJOTHH, YIIPABICHNE U COIIMAIbHYIO cepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep HWHQOpMAaTHKH ©  HHPOPMAIMOHHOM
NEeSATEIbHOCTH.

Kypc uHbopMaTuku a5 ypoOBHsSI CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpUIAIONIMM 3TallOM HENPEepPHIBHONW TMOATOTOBKH OOydaroluxcs B 001acTu
uHDOpMATHKA W WUH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETr0 0Opa3oBaHUs U
OMBIT  TOCTOSHHOTO  NPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAIITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUUYECKOE OCMBICICHHE, MHTEpIpEeTaluio U 00oO0IIeHne
3TOTO OIBITA.

PesynpTaThl  yriayOia€HHOrO ypoOBHS HM3y4eHHMs ydyeOHOTrO MpeameTa
«Mapopmatrkay OpPHUEHTHUPOBAHbI HAa TMOJYYEHHUE KOMIETEHTHOCTEH IS
nocienyoneil npodeccuoHaIbHOM JIeATeNTbHOCTH KaKk B paMKax JIaHHOM
npeaIMeTHON 00JacTH, TaK U B CMEKHBIX ¢ Heil 00macTsax. OHU BKITIOYAIOT B CeOs:



OBJIQJICHUE KJIIOUEBBIMM MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMeTHas 00JacTh, pAaclO3HaBaHHWE COOTBETCTBYIOIIMX WM
NPU3HAKOB M B3aMMOCBSI3€, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIE MOAXObI
K M3YYCHHUIO SIBJICHUMN, XapaKTEPHBIX I U3y4aeMOi peIMETHON 001acTu;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOMN
peIMEeTHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYITHOCTH TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OOJACTAMHU
3HAHUM.

B pamkax yriny06i€HHOro ypoBHSI M3yudeHHUsS MH(OpMaTHKU oOecreurnBaeTCs
LEJI€HANPABICHHAs] TIOJITOTOBKA OOYYAIOMIMXCS K MPOJOJDKEHHIO 00pa30BaHUS B
OpraHu3alugax  MOpodeccuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € LU(POBBIMU TEXHOJOTUSAMH, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMbl U TEXHOJIOTUH, MOOWJIbHBIE CUCTEMBI U CETH, OOJIbLIME JaHHBIE U
MalIMHHOE O0Oy4Y€HWE, TMPOMBIIUICHHBI WHTEPHET BEIIeW, HCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OECIpOBOJHOM CBA3M, POOOTOTEXHHKA, KBAHTOBHIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpEACIEHHOIO PEECTPa, TEXHOJOTUH BUPTYAJIbHOW WU
JIOIIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHas 1enb u3yuyeHus ydeOHoro mpenmera «MHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE cCpeAaHero obmiero oOpa3oBaHus — oOOecIeueHue
JanbHEHIIero pa3BUTUS WH(OOPMAIMOHHBIX KOMIETEHUMH OOydYaromierocs, ero
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAOILErOcs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIOIIEH KOHKYPEHIMM Ha pBIHKE Tpyaa. B cBiA3M ¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uH(QOpMATUKH, HWHOOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTMA B
COBPEMCHHOM OOIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHHS;

cOpPMHPOBAHHOCTh YMEHUW pa3auvarh (aKThl W OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh HMX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;

C(OPMUPOBAHHOCTh ~ NPEJICTaBICHUA O BIMSHUM  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha HU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
HKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,
HPrOHOMHUYECKOTO,  MEIULMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

MPUHATUE MPABOBBIX U ATUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(OpMAIUY;



CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4e€OHOHM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM NEATENbHOCTH, MOTHBAIMM OOYYalOIUXCS K
CaMOpa3BUTHIO.

B conepkanun ydeOHoro mpeamera «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMaTUYECKUX pa3zena.

Paznen «llu¢gpoBass rpaMoOTHOCTH» MOCBSIIEH BOIPOCAaM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IM(GPOBOTO  OKPYKEHHMs, BKIIOYas
KOMIIBIOTEPHBIE CETH, NCIIOJIB30BAHUIO CPEJICTB OMEPAIMOHHON CHCTEMBI, paboTe B
ceth VIHTepHET © WCIOJIB30BAHUIO WHTEPHET-CEPBHUCOB, HWH(GOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue ocCHOBbI HHGPOPMATHMKH» BKJIOYAaeT B ceOs
MOHATUUHBIA anmapaT WH(POPMATUKH, BOMPOCH KOIWPOBaHUS WH(MOpMammH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJICTTUPOBAHUSI.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa PAa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHUS, pa3pabOTKy aJTOPUTMOB U OLIEHKY UX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peaju3alliy MPOrpaMM Ha S3bIKaxX MPOrpaMMHUpPOBaHUS
BBICOKOT'O YPOBHSI.

Paznen  «WH(popManmoOHHbIE  TEXHOJOTHM»  IOCBANIEH  BOMNPOCAM
npuUMeHEeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEaTM30BAHHBIX B MPUKIAIHBIX
MPOTrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHalIu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONUI[ IJI pEHICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeameta «MHbopmarrkay
KYPCUBOM BBIJICJICHBI JOTIOJTHUTEIIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIHHYIO
nporpaMMmy OOy4Y€HHS, HO MOTYT OBbITh MPEIJIOKEHBI JJISI U3YYEHUS OTICIbHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM O00yYarOIIUMCS.

YrayOnéHHpld  YpOBEHb UW3Y4YeHHUS HHPOPMATUKU PEKOMEHIyeTCS IS
TEXHOJIOTUYECKOTO  MpOQuUis, OPUCHTUPOBAHHOTO HA  WHXCHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTA. YTIYyOJEHHBIH YPOBEHb W3YUYCHUS
uH(popMaTUKHU 00ECIEYMBAET: MOATOTOBKY OOYyYaroOlIUMXCsl, OPUEHTUPOBAHHBIX Ha
CIEIUAIBHOCTH B 00JacTH HWHGOPMAIMOHHBIX TEXHOJIOTUH U HWHXEHEPHBIE
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIIEIOBATEIIbCKON eI TEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNpPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHI, TOATOTOBKY K YYaCTHIO B OJIUMIIUAJAX U Cllayue
EauHoro rocy1apcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBarenbHOCTh M3YYEHHUSI TEM B Mpeenax OJHOTO rojaa OOydeHHs
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS NpPH TOJITOTOBKE paboueit
MPOrpaMMbl U MOYPOUYHOTO IJIAHUPOBAHUSL.

OO611ee YnCIo YacoB, PEKOMEHIOBAHHBIX JIJI1 U3y4deHUuss nHPpopMaTuku — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJIEIIIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

HugpoBasi rpaMOTHOCTH

TpeboBaHMsI TEXHUKH O€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSAHHAs W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMOil 1OCTyII K mamsTH.

OCHOBHBIE ~ TEHIECHLMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHblie BIuMcaeHus. MHoromnpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIbHBIE CUCTEMBI M 00paOOTKa OOJBIIMX JAHHBIX.
MoOuibHbIE TH(PPOBBIE YCTPOKWCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpaMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
POrpaMMHOro oOecreyeHuss U uX Ha3HaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JEUMHCTAULALUSA  IPOrPAMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUuss U UMEHOBaHUS (aijoB B
nosiroBpeMeHHon namatu. [llabnonsl 11t onucanus rpyni (aisos.

[TporpamMmmMHoe obecnieuenue. JIMieH3MpoBaHUE MPOTPAMMHOI0 0OeCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00eCTieueHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyyu 3a HENPAaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHLIMIBI IOCTPOEHUS U aNNapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOKO0IIBI
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHHACTpUpoBaHue. [loiydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M € y3J0M ceTu. OmnpeneneHre MaplipyTa JIBUKEHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
["eonndopmalmonsbie CUCTEMBI. [ €0I0KaIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWIBHBIX TelehOHOB, OIPEACIICHUE 3arpy>KeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBaHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrH. COLHMATBHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia TMoBeleHUs B KubeprpoctpaHcTBe. [Ipobiema MomIMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpbIThIE 00pa30BaTeNIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJorui. OO1ue mpoodsieMbl 3alUThl
uHdopmaIuu 1 “HPopMaMOHHOM Oe3omacHocTu. CpeAcTBa 3auUThl HHpOpMaIUu
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIeHIIMANBbHON HHPOpMaLIUU, XPaHSIIEHCsS Ha MEPCOHAIILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 00€CreueHue U CIocOoObl
OOppOBI C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHUMMETPUYHBIE W HECUMMETPUYHBIE MIUDPHIL.
[udper mpoctoii 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie U 3HaHus. MHbopMalMoHHbIE MPOLECCHl B MTPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HemnpepbiBHBIE W JTUCKPETHBIE BEIMYMHBI M CcUTHaIBL. HeoO6xomumMocTh
JTUCKpeTh3auu uHpopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepelnayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycinosue @Pano. IlocTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MEepeHHs KonuecTBa HHPpopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuuciaeHusa. CBOICTBA MO3UIIMOHHON 3alKCH YHUCHA:
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEePEBOAA 1IEJI0Tr0 Yucia u3 P-U4HON cuCcTeMbl CUMCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBoja KOHEUHOM P-uuHOM npoOu B HECSITHUHYIO.
AJNTOpUTM ITEpEBOAA LIEJIOT0 YKCIA U3 IECITUYHON CUCTEMBI CYMCIICHHSI B P-MUHYIO.
[lepeBoa kKOHEUHOM AecATHYHOM ApoOu B P-munyro. /[BonmuHas, BOCbMepHYHas U
[IECTHAIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckue



Omnepanuy B MO3MLUHOHHBIX CHCTEMAax CUMCICHUSA. TpoWyHas ypaBHOBEIIECHHAs
CUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKH.
Craupapr UNICODE. Komupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3o0paxkenuit. OueHka uHPOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MPHU 3aJIaHHBIX pa3penieHUH U TITyOnHe KOJUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmartbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPY 33IaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSIAHOCTH KOAUPOBAHUS.

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

Jlornyeckue omneparuu. TaOiauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanyy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUMU.

Jlornyeckue GyHKIHUUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbiEe (OPMBI, aITOPUTMBI HX
MOCTPOEHUS MO Ta0JIMLIE UCTUHHOCTH.

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

[IpencraBiieHrie UENbIX YKMCEN B MNaMATH KoMibioTepa. OrpaHUYe€HHOCTD
JVana3oHa 4YUCEel NpH OrPaHUYEHUH KOJIMYeCTBa pa3psanoB. llepenonHenue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepamuu. Jlornueckwii, apudmeTndeckuii u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHNEe BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaIlas
4acTh U MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHEHUSI BEUIECTBEHHBIX YMCEJ, CBSI3aHHbIE C OrPAaHUYECHUEM KOJIMYECTBA
pa3pAnoB. BelnonHeHne omnepanui C BEIIECTBEHHBIMH 4YHUCIIAMH, HAKOIUICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U TIPOrPaAaMMHPOBaHUeE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB PabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS] HCIIOTHUTEISIMU W BBIYMCIUTEIBHBIX alropuTMmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamm. BupTyanbHble MalllMHBbI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LIEJIOUYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YecKHe. BetBnenus. CiaoxHbIe
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepeMeHHo. B3ammo3aMeHseMOCTb
pa3MyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBieHHE LHMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [TUKJIA.

JloxymenTupoBanue nporpamm. Mcnons3oBanne kommeHTapues. lloaroroska
OMMCAHMS MPOTPaMMbl U UHCTPYKILIMH JIJISl TIOJIb30BATEIIS.

AAroput™Mbl 00pabOTKHU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OuMeHue 3amucu 4ucia Ha OTAENbHbIEe IUQPBHI,
HaxXOXXJEHUE CYMMbl W TMpPOM3BEINEHUS ULU(Dp, HAXOKICHUE MaKCUMAIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33aJlaHHOM JuanasoHe. [IpeacrasieHue
quciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B daidi.

PaszOuenue 3amaun Ha noazanauu. [loamporpaMmel (mpouenypsl U GyHKIUH).
Pexypcus. PexypcuBHbie 00bekThl ((dpaktansi). PekypcuBHBIC Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka JIJIsl OpraHu3alid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH fA3bIKA MPOTrpaMMHUPOBAHUS.
[MoaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MeTo1bl. TOUHOE U MPUOTMKEHHOE PeIIeHUs 3a1a9u. YncaeHHbIe
METO/Ibl pEUICHUs! YpaBHEHUU: METoJ mNepedopa, METOJl MOJOBUHHOTO JIEJCHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. BbruucieHue miomaneit uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPAMOYTOJIbHUKOB, METOJ Tpameuui).
[Tonck wmakcumyma (MHUHMMYMa) (YHKIMM OJHOM TEPEeMEHHONM METOAOM
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOTrPaAMMHUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIA B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, ITOMCK MOJACTPOKUA BHYTPH
JTAHHOW CTPOKH, 3aME€Ha HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOPOM ai(aBuTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIBHOCTA 4YKcell. Bbruucienne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEeIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJLHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIMX 33JJaHHOMY YCIOBHIO).
JInHEeNHBIN MOKUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TIOMCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aI0JHEHUE ABYMEPHOIO YHCIOBOTO MAaCCHBA IO 33JJaHHBIM ITPaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIECHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, NEPECTAHOBKAa CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuiel.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, ornaBieHue. KosuiekTuBHas palboTa ¢ JOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. O6nmayHble CEpBUCHL.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBanust HCTOYHUKOB U 0(OPMITCHUS
oubsmmorpaduueckux ccouiok. OdopmieHue CIHUcKa JUTEePaTyphbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHann3 jgaHHbIX. OCHOBHBIEC 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kinaccuukanys, KiacTepusanus, aHaiu3 OTKiIoHeHuW. [locrmenoBaTenbHOCTD
pelieHus 3aa4 aHaiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIEeNH, MpeoOpa3oBaHKe JaHHBIX,
BU3YyalM3allisl JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammubie cpencTtBa u
UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH U MpeICTaBICHUs JTaHHBIX. bosblnne naHHbIE.
MamunHoe 00yuenue. aTeekTyanpHbIi aHAIN3 TaHHBIX.



AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CpeIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUara30Ha.
Brruncnenne koaduimeHta KOppelasiuuu IBYX psAaoB HaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYaThIX U KPYroBbix jguarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEeIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA0O0pa mapameTpa.
OnTuMu3anys Kak NOUCK HAaWIYYIIEero peleHus B 3aJaHHbIX yciaoBusx. LleneBas
byHKUUS, orpaHrueHud. JIoKanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Teopernueckne NOAXOAbl K OLEHKE KOJMYecTBA HH(OpManuu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opmyna llleHHOHA.

AnroputMmbl cxaTusi JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AIropuTMBI CKaTUs TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIC Uaen aaroputMoB cxkatust JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEepeAadyd oOT
MH(POPMAILIMOHHOTO 00BbEMA JaHHBIX M XapaKTEpUCTUK KaHasla CBA3M. [IpuumHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy>KuMBaThb M WUCHPaBJIATh OMMOKHM, BO3HUKAIOUIME NP TMepenaye JdaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cHUCTEMBI W HUX B3auMozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenn u monenupoBanue. Llens MonennpoBanus. COOTBETCTBHE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Ledu MoaenupoBaHus. dopmanusaius
NPUKIIAJAHBIX 33]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHIpUATHUS YesoBeKOM. ['paduyeckoe npeacTaBiieHue JaHHBIX (CXEMbl, TaOIUIIbI,
rpadukn).

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

Hepesbst. bunapuoe nepeo. [lepeBpsi noucka. CriocoObl o0xona aepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHble Urpbl
JIBYX UTPOKOB C MoJHOU nHpopManuei. [loctpoenne nepesa nmepedbopa BapuaHTOB,



OINKCaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrnio3HaBaHMsl ycTHOM peun. KorHuTuBHbIe cepBUCHL. MneHTudukanus u nouck
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosib3oBaHHE METOIIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0yd4arommx cucreMax. Mcnoap3oBaHuEe METO/IOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poOoToTexHUKe. MHTepHeT Bemel. [lepcnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopmann3anys NOHATUS anroputMa. Mammaa TrroprHra Kak yHUBepcaabHas
Mozenb Beraucnenun. Teznc Yépua—TwropuHra.

O1eHKa CIOXHOCTU BblUMCICHUI. Bpemst paboTel 1 00BEM HCHOIB3yeMON
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOM 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIO0KHOCTD.

[Touck mpoOCTBIX YuMCEN B 3aJaHHOM JWAIla30HE€ C TOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

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

CnoBapu  (accoUMAaTHBHBIE MAacCCHUBBI, OTOOpak€HUsA). XOILI-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPs AJIsl 33JaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHHUMAaNIbHOTO OCTOBHOIO JI€pEBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTro rpada. KomuyecTBo paziauuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbsi. [locTpoeHue paepeBa Uisl 3alaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xoia aepeBa. Mcnonb3oBaHue creka u
ouepenu s 00xoa iepeBa.

JlnHamMu4eckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPaHEHUEM INPOMEXKYTOUYHBIX PE3YyJbTaTOB. 3aJadM, PEIIAEMbIE C ITOMOIIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIHH,
IOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMHUpoBaHUH. OOBEKTHI U
kjaccel. CBoMcTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOA.
Wukarncynsnus, HacleJ0BaHue, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJISl TOCTPOCHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o  mapaaurmax
IPOTrpaMMHUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

Juckperuzanuss Npyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MoaenupoBanue ABmxeHUs. MoenupoBaHie OMOJOTHYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJCIISMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeTOj]] HauMEHBIIUX KBaJpaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM SKCIIEPUMEHTA.

Beposarnoctasie  mozenu.  Metoast Monte-Kapio.  MimutanmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBIE) Oa3bl AaHHbIX. Tabmuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammceh. Kimrou Tabmuimel. PaboTa ¢
roToBOil 0a30if naHHBIX. 3amojHeHWue Oa3bl JaHHBIX. [lowWCK, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiembie nmosis B 3arpocax.

MHuoroTtabinuHblie 0a3bl JaHHBIX. THUIIBI CBSA3EM MEX Iy Tadnuamu. BuenHuit
kiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nipuiioxkenus. [loHaTre 0 cepBEpHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ NTOCTOUHCTBA U HEAOCTAaTKU. OCHOBBI A3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BeO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aitioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PAa3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JIPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBnenue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — LIBETa.
OOecuBeunBaHue 1BETHBIX u300paxeHuil. Perymsb. PabGota ¢ oOnactsamu.
OUIbTPBI.



MHorocnoiinele n3o0paxenus. TekcroBble cion. Macka cnmos. Kanausl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE H300PaKEHUSI.

Bekrtopnass rpaduka. IlpumutuBsl. M3MeHeHue mOpsAaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. dopmaTsl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX H300paKEHUN.

[TpuHIMIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Mojieniell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHME MCTOYHUKOB oOcBeleHus. Kamepsl.
AnnutuBHble TexHoaoruu (3 D-npunTepsl). [lonaTre 0 BUpTYyanbHON peaabHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU MO3UIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[IEHHOCTSIM  POCCHUMCKOIO
OOIIIECTBA, PACHIUPEHHUE KUZHEHHOTO OMbITA M OMBITA JCSITEIILHOCTU B IMpPOIlECcCe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKHM HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyyaromierocs OyayT copMHUpOBaHBI CIEIYIOIIUE JIMYHOCTHBIC
pEe3yJIbTaThI:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPSAJIKA, COOITIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa ¥ HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUJIECOJIOTUUA JKCTPEMH3MA, HAIMOHAJIU3Ma,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHUE 3HaYCHUSI NHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BHUABI WMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3uYecKOro BOCIUTAHMS:

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



TpeOoBaHMII  0e30mMacHOl  HKCIUTyaTallid  CPEJICTB  HHPOPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTEpeC K cdepaM NpOPECCHOHAIBHON AESATENbHOCTH, CBA3AHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymiedl mnpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

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

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPaKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTH HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ASATEIPHOCTh HHINBHIYATBHO U B TPYIIIIC.

B mporiecce moCTKEHHS THYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
nH(pOpMaATHKE y OOYYAIOIINXCS COBEPIIICHCTBYETCS dMOIMOHATBHBIM MHTEIICKT,
Mpeanoararmmii copMUPOBAaHHOCTD:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTH aIanTHUPOBATBCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM H TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMIS U3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYYBCTBHIO M COTIEPEIKNUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



METANIPEJMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOydawmierocss OyayT copMupoBaHbl MeTampeaMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX JEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaAIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAJIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh U aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONPENENATh LENN JACSITEIBHOCTH, 3aJaBaTh IapamMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBATH U BBINIOJIHIATH pa0OTy B YCIOBUSAX PEaJIbHOTO, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BJIaI€Th HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh U (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apPTYMEHTHI U1 JOKa3aTEIbCTBA CBOUX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7auyd  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYIO O0O0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOTyYeHUSI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBIATh  IOWUCK,  aHallu3, CUCTEMaTU3alul |
MHTEPIIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTb TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMaMu U 1EJEeBOM  ayJUTOpUH, BbBIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3aliy;

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

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKHU O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIWH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA

1) oO61ienme:

OCyHICCTBJIITh KOMMYHHUKAIIMU BO BCCX C(I)ean KHU3HU,

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3InM9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHefICTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



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

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaIbHOMN
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOILIUI
pe3yJbTarT 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

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

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUs TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW HPYyAUIUMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISAM;

BJAa/JE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKCMM  KaKk  OCO3HAaHUsA
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX PE3ylbTaTOB H



OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPH AHAIN3E pe3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrUx:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHS 6 10
Knacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTAThI:

BJIAJICHUE MPEACTABICHUSIMH O POJIM WHGOPMAIMM U CBSI3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MNOHATUIMH «HUHGOPMAIU,
«MH()OPMAIIMOHHBIN TPOIIECCY, KCUCTEMAY, KKOMIIOHEHTHI CHCTEMBI», «CHCTEMHBIH
b dexT», «mHbOPMAIIMOHHAS CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIaJICHUE MeETOoAaMHu Toucka wuHdopmanuu B ceTd HWHTepHET, ymeHue
KPUTHUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYyYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMpPaBICHUS  HWCIIOIB30BAHUSA, yMCHHUE
KJacCu(UIIMPOBaTh OCHOBHBIE 33/laud aHalM3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHamu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTAHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIH3aIlHsl TaHHBIX, HHTEPIPETaIus Pe3yIbTaToB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAaMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECTICUEHUS ISl pEIIeHUs] y4eOHBIX 33/1a4 M0 BHIOPAHHON
CHelMaTnu3alliu;

HAJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3aluU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3pabOTKW U (PYHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHGOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPENICTB MPOTUBOJCUCTBUS ITHUM Yrpo3aM, coOOJII0JeHuEe Mep Oe30MacCHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHMKH OC30MaCHOCTH M THUTHUEHBI MpU paboTe C
KOMIIBIOTEPAMH W JIPYTUMHU KOMITOHEHTaMH ITU(POBOTO OKPYKEHHUS, TTIOHUMaHHE
IIPABOBBIX OCHOB HUCIIOIH30BAHUS KOMITBIOTEPHBIX TPOTpaMM, 6a3 TaHHBIX 1 paOOTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHpOpMAIlMK, YMEHHE ONpeNeniaTh WHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE OMPELISITh CPETHIOI CKOPOCTH Mepeavyn JaHHBIX, OIICHHBATH N3MCHCHUE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEepUCTUK KaHaja CBSI3H;

yYMEHUE HCIONb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJI, AITOPUTMA ITOCTPOCHHUS 3aIMCH YHCTIa B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIIA MO CTPOKE, COJEpKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE OTIepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

yYMEHUE BBITIOJHATH MPeoOpa3OBaHMs JIOTMUECKUX BBIPAKECHHM, HCIIONB3YS
3aKOHBI adreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIie
UCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEHHbBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHUS M CUCTEMbI ypaBHEHUI;

MOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JUara3oHe, 00paboTKa MHOTOPA3PSAHBIX MEITbIX
YHUCeJl, aHAJIN3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHUE OMNPEACNATh CI0XHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpoBaHHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MacCHBa, IEpeOOpHBIC
QITOPUTMBI, IBOWYHBIA TOWCK) W TMPHBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJISl PEIICHUSI OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JaHHBIX H
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPABJISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIIATh aHaIN3 MPEIJIOKEHHOW MPOrpaMMBbI:
OTIPEIEISITh PE3YNBTAThl PA0OTHI MPOTPAMMEI MIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIeNSITh, MPU KAKUX HCXOJTHBIX JTAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padoTe
porpaMMel, GOPMYITHPOBATH MPEATOKEHHUS M0 YIYIIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHUE CO3/[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIM34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAs BHIYMCICHHE CYMMBbI, CPEIHETO apu(PMETHUECKOTO,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHM, pEIICHUE YpPaBHEHWU, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, pelieHue  3ajaad
MPOTHO3UPOBAHUS).

B mnponecce uzyuenus kypca UHGOpPMATUKU YTriayOJn€HHOTO ypoBHS 6 11
K1acce o0y4aronMMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3yIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOINYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIECHUM (MpePUKCHBIE KOJbI), HCIOJIB30BAaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATh OMIMOKU TIPH Tepenaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUS JTAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(371241 TOCTPOEHUSI ONITUMAJIBHOTO TTYTH MEXKy BepITHaMu rpada, ornpeeieHus
KOJIMYECTBA  PA3JIMYHBIX MyTE€d MEXKIYy BEpPUIMHAMH OPUEHTUPOBAHHOTO
alMKJINYECKOTo rpada), yMeHHEe UCII0JIb30BATh JE€PEBbS NMPU aHAIN3E U MOCTPOCHUHU
KOJIOB U JIJISI IPEACTaBICHUS apu(METUUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHUJEC IporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3JIUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIMCKH, CIOBApH, CTEKU, OYEPEAU, AEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpalMl CO CTPYKTYpaMH JaHHBIX, MPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE MOMPOTPAMMBI [ 00paOOTKH YHCIIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TpU pa3paboOTKe MporpamMm OHOIUOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIB30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie mNporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSIMU O 0a3ax JIaHHBIX, UX CTPYKTYpe, CPEACTBAX
co3faHusl M pabOThl C HUMH, YMEHHUE HCIIOIH30BATh TAOIUYHBIC (PEISIIIMOHHBIC)
0a3bl TaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JaHHBIX, BBIIOJHITH COPTHUPOBKY H
MOUCK 3amuced B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyI0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUUECKUE MOJIEIN JJI aHAIU3a
00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH II€JIb MOJCITUPOBAHHSI, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTaBISATh PE3YJIbTaThl
MO/ICJIMPOBAHMS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JHYHOE HH(DOPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIUIIOB paObOThl, BO3MOKHOCTEN U OrpaHUYEHUS
NPUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NWYHBIX O0JACTAX,
HAJIMYUE TPEJICTABICHUNA O Kpyre penraeMbIX 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKALUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMHMOPMAIMOHHBIX  TEXHOJOTMH B pa3jM4YHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. lilndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHmne
13 KommnbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nea 2. TeopeTruueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 per opvan 19 2
KOMITbIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro mo pasneny 40
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoraTenbHbIE anropuTMBI
3.3 YucieHHbIE METOIBI
3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1

JAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UndopmanmoHHbIE TEXHOJOTHHI
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 JaHHBIX 3
Hroro no pazaeny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHBIE
padoTshI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
11 WNndopmanus n napopmarioHHbe 10 25
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Wroro mo paszneny 18
Paznen 2. AaroputMbl 4 NIPOrpaMMHpPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
POrpaMMHPOBAHHUS
Wroro mo paszneny 50
Pazgen 3. UndopmManoHHbIe TEXHOJIOTHH
31 Kommnsrorepro-maremaTudeckoe 8 2
MOJICITUPOBAHHE
3.2 ba3s1 ganHBIX 10 4
3.3 Be6-caiiTh 14 4
3.4 KomnbsrotepHas rpadpuka 8 3.5
3.5 3D-MoenupoBanue 8 3
Hroro no paszneny 48




PesepBHOe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIllHOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIHIA
pPa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HUE HaBbIKAMU PabOTHI C
ONEPALMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl pelleHuss y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTe

1.3

ITornmaHne OCHOBHBIX MNPUHOWUIIOB AUCKPCTU3AalUU Pa3JINYHbIX BHIO0OB

uHpopMaun

14

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHUCEN B MO3UIMOHHON CHCTEME CUMCIICHHS,
JETUMOCTb LIEJIBIX YMCEIT; HaX0XAEHHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX 4YHCEN; aHaJIU3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBENEHUSAMH O 0a3ax TaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HHTEJUIEKTa B Pa3IUYHBIX O0JNACTAX; HajIuuue
MpeJICTaBICHU 00 MCMONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMYHbIX TPO(ecCHOHATBHBIX chepax

1.8

Branenue TeopeTHyeckuM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEJICTaBICHHUE 3aJaHHOT0 HATYpaIbHOTO YUCJIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oBaHUs JIOTUYECKHX BBIPAKEHHIH,
UCTIOJIB3Ys 3aKOHBI aNreOpbl JIOTUKU; ONPEeNsATh KpaTyalIliuii MyTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTell MeXAy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnonap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJEIH MOJIEIHUPYEMOMY OOBEKTY WIIU
MpoliecCy; MPEACTABIATh PE3yJAbTAaThl MOJEIUPOBAHUS B HArJIAIHOM

BUIC

2.2

YMmenue kiaccu(UUIUpOBaTh OCHOBHBIE 3a7auydl  aHajiW3a JAaHHBIX
(mporHozupoBaHue,  Kiaccuukauus, — KilacTepuszalus,  aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCIIEOBATEIILHOCTh PEIICHNUS 3a/1a4 aHaJIn3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBA JaHHBIX,
BBIOOp ® (WJIM) TIOCTPOCHHE MOJENH, Mpeodpa3oBaHnEe JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAIUA PE3YJIIbTATOB

2.3

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TIPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpelNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU TMEpeaaud MpU HW3MEHEHUU

MH(OPMaLMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHajla CBSI3U

2.4

YMeHue cTpouTh KOJ, 00€CHeuMBAIOIMNA HAWUMEHBUIYI0O BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHHHM 3a/1a4 CBOMCTBA MO3UIIMOHHOM
3aMUCH YUCEJN, AITOPUTMbI IIOCTPOCHMS 3alMCH YHCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKucCh ITOrO0 4YKCIAa B IMO3ULHUOHHOM CUCTEME
CUUCIIEHHUSI C  3aJaHHBIM  OCHOBAaHHWEM; YMEHHME  BBINOJHSATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanru B MO3UIUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHOW Tabiuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPpKAMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYECKUEC YPABHCHU A

2.7

YMeHue pemrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOSHUS ONTHUMAJIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeeneHus KOJIMIeCTBA PA3IMUHBIX MTyTeH MEXITy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHHE UCII0NB30BaTh JEPEBbs IIPU aHATIU3€E U IIOCTPOCHUH KOJIOB U IS
NpeCTaBiIeHNUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3a]ad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




QITOPUTMY; pa3padaThiBaTh 1 000CHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO

UTPbI

2.9

2.10

211

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHUS KOMIIBIOTCPA PC3YJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIIKUX IUKIIbI, BETBJICHUS U

MMOAIIPOIrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHMPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANrOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH MPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenue yHUBEpCaJIbHBIM SI3BIKOM IPOTPAMMHPOBAHHS BBICOKOTO
yposus (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPAaBISIONUE  KOHCTPYKIMHM,  YMEHUE  OCYIISCTBISATH  aHAIHU3
NPE/UIOKEHHOW — MPOrpaMMBbI:  ONPENENATh  Pe3yJabTaThl  pabOThI
NPOTPaMMBbI TIPU 33JJaHHBIX UCXO/HBIX JaHHBIX; ONPEIENIATh, TPU KaKHX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITh JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommOke B padoTe
nporpaMMbl;  OPMYIUPOBaTH  MPEJIOKEHUS MO  yIy4YIICHHIO

MporpaMMHOT O KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  HU3Y4YCHMs  S3BIKE
nporpaMMHupoBaHus Beicokoro yposHs (Ilackains, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIAa B BHJE
Habopa TMPOCTBIX COMHOXHTEJEH; HaxOXJAEHHE MaKCUMalbHOU
(MMHMMaNBHOW) HU(PBI HATYpaIbHOIO YHUCIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He npeBplaromuM 10; BeUKCIECHUE
00OOMIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHUCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMEeTHUYeCKOro, MHHMMAJIBHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCIIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JIUYHBIX THUIIOB C Y4YETOM OTPAaHMYECHUH Ha JMANa30H HX
BO3MOXHBIX 3HAUEHHUH, NMPUMEHATh IPHU PEIICHUH 3aJad CTPYKTYpbl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE TTOANPOTPAMMBI 7151 00pabOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIB30BATh MPH pa3paboTKe MporpaMm




OMOIMOTEKH MOANPOTPAMM; YMEHHE HCIIOJIB30BATh CPEACTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
npeCcTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIbHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHUE HCIIO0Ib30BaTh TAaOIWYHBIC (PEISIMOHHBIC) Oa3bl JaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCIOJIb30BAaHUEM  PA3JIMYHBIX CPEICTB  LM(PPOBBIX  TEXHOJOTHUI;
IIOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYAapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIuKcIeHHs. MHOTonpolieccopuble cucteMbl. Pacnipenenénusie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOEHUS U amlmapaTHblE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu MHTepHer.
[Mporoxkossl creka TCP/IP. Cucrema nomeHHbix UMEH. Paznenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daitnoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHus U
1.3 uMeHoBaHus (ailioB B AoiaroBpeMeHHoi mnamstu. LllaGnonbl ans onmucaHus
rpymi ¢aiinos
CkopocTp mepenayd JAaHHBIX. 3aBHCHUMOCTb BpPEMEHM Iepefadyd  OT

1.4
MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

IudpoBanue nanabIX. CHMMETpUYHBIE U HecuMMeTpu4HbIe TG pbI. g psr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bonstomue oOHapyKUBaTh M HCIPABIATh OLIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHbIX. Paccrosaune Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBouuHoe  KoaupoBaHue. PaBHOMEpHbIE U HEPAaBHOMEPHBIE  KOJBIL.
51 JlexogupoBaHue COOOIIEHUH, 3aITMCAHHBIX C TOMOIIBIO HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHrne 0JHO3HAYHO JACKOIUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbpl K OLEHKe KosinyecTBa WHGpopMmauuu. EnuHUIb!
29 u3MepeHus: KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KolM4yecTBa HMHQPOpMaluu. 3aKOH aJIUTUBHOCTH HH(popmarmu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOMCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO TP B 3aIUCH, TPU3HAK JIETUMOCTH YHCIIa HA OCHOBAaHUE CUCTEMBI

CUHUCIICHUS. AJIFOpI/ITM nepeBoja IMejoro 4ucia wus P-nuHol cucTeMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KOHeuyHoU P-u4HO#l npobu B




2.4

2.5

JECATUYHYIO. AJITOPUTM IEPEBOAA IEJIOTr0 YHcia M3 JIECATUYHONH CHCTEMBI
cunciaeHuss B P-uunyto. IlepeBon xkoHEUHOM necATUYHOM ApoOu B P-nunylo.
JIBouuHasi, BOCbMEpUYHAs U IIECTHAALIATEPUYHAsl CUCTEMbl CUMCIICHUS, CBS3b
MeXay HHUMH. Apudmernyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIICHHAss CHUCTEMa CUYUCICHUS. JIBOMYHO-IECATUUHAS
crcTeMa CYMCIICHHS

KomupoBanue tekcroB. Kommpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. KomupoBka UTF-8. Omnpenencaue nH)OpPMAIIHOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX NPU 3aJaHHBIX Pa3pelIeHUH W TIIyOMHE KOIUPOBAHUS
uBeta. LlBeroBeie Mogenu. KoaupoBanue 3Byka. OneHka HH(OPMAMOHHOTO
00BEMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aAaHHBIX 4YaCTOTC JHUCKPCTU3AIHMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUS. BrIcKa3biBaTeabHBIE (OPMBI
(mpenukater). KBaHTOPBI CYIIIECTBOBAHHS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuikl UCTUHHOCTHU. Jlornyeckue BbIpaKEHHUS.
Jlornueckne ToxnecrBa. Jlornmueckue onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. OKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHsI U CUCTEMBI yPaBHEHUH.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIUI OT KOJIMYECTBA ApIyMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIPaKEHHUH

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6.HI/II_[e HCTUHHOCTHU

2.9

Jlormueckue »IeMEHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHuoropa3psaasslii cymmarop. [locTpoeHue cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJlaHHOMY JIOTHYECKOMY BBIPQXKEHUIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenn u moxaenupoBanue. Llenmn monpenupoBaHus. AJEKBaTHOCTh MOJETH
MOJCIIUPYEMOMY 00BEKTY uih Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBienrne pe3ylnbTaTOB MOJACTUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIPUATHS 4YeloBEeKOM. ['paduyeckoe mpeacTaBieHUEe MaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

211

HpeHCTaBHeHI/IC HOCJIBIX YHUCCI B IMaMATU KOMIIBIOTCPA. OI‘paHI/I‘IGHHOCTB

JMarna3oHa 4yucell IpU OTpaHMYEeHUU KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOW ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCETL.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuii, apudMeTHUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momouIpl0 MOOUTOBOI omepaiuu

«uckirovaroee MJINy

[IpencraBicHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3HaYalasi 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BemeCTBEHHBIX uwmcen. [Ipobiembr
XPAaHECHMS BEILIECTBECHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBa
pa3psaoB. BelnonHeHne onepanyii ¢ BEIECTBCHHBIMU YMCIIAMH, HAKOILICHHUE

oIInO0OK IIpHU BBIYUCICHUAX

I'padsl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBS3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXJAy BepUIMHaMu rpada, OIpelesieHne KOJINYecTBa
pPa3IMYHBIX IIyT€d MEX]y BEpIIMHAMH OPUEHTHUPOBAHHOIO AaLUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CrnocoObl 00xoja naepesa.
[IpencraBienue apupMeTndecKX BhIpaKEHUH B BUe JiepeBa. Mcnonb3oBaHue

rpadoB 1 IepeBbEB MPU OMHUCAHUN OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPa

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJiHOM nHdopmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OINKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/II‘pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOTO  MHTeNJIekTa. VaeHTuukamuss ¢ MOHMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnoab30BaHNE METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaromMX  cucTeMax. lcronb3oBaHME — METOMOB
MCKYCCTBEHHOI'O MHTEJIEKTa B podoToTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M IPOrPaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI MOHATHSA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIUMCICHUMN

OreHka CIOXHOCTH BBIYMCIEHUH. Bpemsi paGoTel U 00BEM HCIONB3yeMOit
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMIITOTUYECKOW CIIOKHOCTH AJITOPUTMOB. AJTOPUTMBI IOJWHOMHAIBLHOU
cioxkHoctu. IlepeGopHbie anroputMmel. [Ipumepsl pa3aMuUHBIX AITOPUTMOB

peLIeHus ONHOMU 3a/1a4i, KOTOPBIE UMEIOT Pa3INYHYIO CII0KHOCTb




3.3

OmnpeneneHre BO3MOXKHBIX PpE3YJIbTaTOB padOThl MPOCTEUIIUX AITOPUTMOB
YIPABICHUS UCIIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyeMbIid pe3yabTaT

3.4

3.5

3.6

AnroputMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3aIMCAHHBIX B MO3MIIMOHHBIX
cUCTeMaX CUMCIIEHHUs: pa30MeHHe 3aluCH YHuClla Ha OTIeNbHble LUQPBI,
HaxXOXJICHUE CYMMBbl U TNpoM3BeAeHUS LU(DpP, HAXOXKICHUE MaKCHUMAaJIbHON
(MHHHMAITEHOW) TTUQPHIL.

[IpencraBienue uuciaa B BUAE HaOoOpa IMPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. IIOMCK MNPOCTBIX YHCET B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»
MHOFOp&SpHZ{HHC OeabIC Yuciia, 3aaa4u ,HHHHHOﬁ apI/I(bMeTI/IKI/I

S3wik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHWHS.
Cnoxusie ycnoBus. Lukisl ¢ yenoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka JaHHBIX, XpaHAMuUXcs B (aitnax. TeKcTOBbIE U TBOUYHBIC (ailib.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 (aiina. 3anuce B
(aiin.

Paz6uenue 3amaun Ha moazanayu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKa mporpaMMHUpOBaHUA

3.7

3.8

3.9

Pekypcus. PexypcuBHble npouenypsl U GyHkiuu. Vcnonas3oBaHue cTeka Ais

opraHu3anu pCKypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UMcIeHHble METObI
pellleHns YypaBHEHHWiIl: MeToJ mepedopa, METOJ]] IOJIOBUHHOIO JEJEeHUs.
[TpubnmxEHHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanen ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NPSAMOYTIOJIbHUKOB, METO TpaIenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOJ0M

IIOJIOBHHHOT'O ACJICHUS

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUU  s3bIKA
MPOrpaMMHUPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOBa MO MPOOETbHBIM CHMBOJIAM, IOHMCK
MTOACTPOKH BHYTPH JTAaHHOM CTPOKH, 3aME€HA HANJACHHOW IMOJCTPOKH Ha JPYTYIO
cTpoky. ['eHepauus Bcex cJIOB B HEKOTOPOM an(aBHUTE, yIOBIETBOPSIOIIMX
3aJjaHHbIM orpanundeHusiM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEN. BprunciaeHue 0000IMEHHBIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaACCHUBa WA YHCI0BOM oCICcaA0BaTCIbHOCTHU




3.11

(cymMMBI, TIpOW3BEIEHHS, CPEOHEr0 apu(MeTH4ecKoro, MUHHUMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBIM MOMCK 3aJaHHOTO 3HAYEHHS B MAacCHBE.
AJroput™bl paboOThl C AJIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METOIIbI COPTHPOBKU
(Meron my3blpbka, METOJ BbIOOpa, COpPTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). J[BowuHbIi

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MaTpHIlbl). AJNTOpPUTMBI OOpPaOOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MACCHBAa 110 3aJlaHHBIM
MpaBWJIaM, TIOWCK DJIEMEHTAa B ABYMEPHOM MAacCCHBE, BBIYHCICHHE MaKCUMyMa
(MHHIMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO MACCHBA, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accoluaTHBHBIE  MAaCCHBBI, OTOOpa)xeHHs).  XdII-TaOJHUIIBI.

HOCTpOCHI/Ie aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUs. BpluncieHue
apu(pMeTUYECKOro BhIpaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOI'O XpaHEHUs! TaHHbIX

Anroputmbel Ha Trpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpaq)a. KommuecTBo Pa3INYHBIX
nyTell MeXay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKIMYEeCKOro rpada.

Anroput™m JleHKCTpEI

JepeBbs. Peannsanus nepesa ¢ NOMOLIbIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbsi. IlocTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIE airopuT™MBbl 00X0a nepeBa. Mcnonp3oBanue creka

¥ odepeu it 00Xo/a 1epena

3.16

3.17

JlnHamMuueckoe mporpaMMHpOBaHUE KaK METO/] PELICHHUs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJauyM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOTPaMMHUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIIHIA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a1a4Y1 OIITUMH3alIUN

[Tonatue 06 O0OBEKTHO-OPHEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaOoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

WNukancynsnus, HaclieJoBaHue, TOTUMOPHU3M

WudopmaninoHHbIe TEXHOIOTHH

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4v aHaJIn3a JaHHBIX: HPOTHO3UPOBAHUC,

Kinaccuukanus, KilacTepuszanus, aHajau3 oTkiIoHeHu#. IlocienoBaTenbHOCTh




4.2

4.3

pellIeHns 3a/1a4 aHaIu3a JaHHbIX: COOp MEPBUYHBIX JIaHHBIX, OYMCTKA U OLICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JaHHBIX, BU3yaJIU3alus JaHHBIX, HHTEpIIpETanys pe3yapTaToB. IIporpammHubie
cpeactBa u VHTepHET-cepBUCHl Ui O0pabOTKU M IPEICTABICHUS JaHHBIX.
Bonpimme nannpie. MammaHOE 00ydeHUE

AHanmu3 JaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX TaOiul. BbrluncieHue cymwmsl,
cpemHero  apu(METHYEeCKOoro, HaWOONbIIero (HAMMEHBINET0) 3HAYCHUs
nuanazoHa. Beruncnenue ko3¢ ¢uIMeHTa KOppesslud JBYX PsIOB JaHHBIX.
[TocTpoeHne cToNOUATHIX, TMHEHYATHIX W KPYroBbIX auarpamm. lloctpoenue
rpapukoB  ¢yHkuui. IlogbGop  nuHMM  TpeHIa,  pelieHue  3aaay
MIpOrHo3upoBaHus. PemieHne 3asay ONTUMU3ALUU C [TOMOIIBIO AJIEKTPOHHBIX

TalJInI

I[I/ICerTI/ISaHI/Iﬂ npu MarcMaTU4CCKOM  MOACIIMPOBAHUHU  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JBHKXCHUA. MOI[GJ'H/IpOBaHI/IC OMOJIOTHYECKUX
cucteM. MareMaTudecKue MOJACIN B OKOHOMUKC. BrrancaurenbHbIC
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3YJIbTATOB SKCIICPUMCHTA. MCTOI[
HAaMMCHBIINX KBaApaToOB. OHGHKa YHUCIOBBIX MapaMCTPOB MOACIUPYCMBIX
O00OBEKTOB H poneccoB. BoccTanoBieHrne 3aBHCHMOCTEH MO pe3yiibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepostHocTtHRle  Mozmenmu.  Meroael  Monte-Kapiio.  MmuranuonHoe

MOZJCIINPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I}I

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabmuia — mpencTaBiIcHHE
cBelleHnH 00 OMHOTHITHLIX 00bekTax. Iloie, 3amuch. Kiorou Tabaunel. Padora ¢
roTOBOM 0a30if AaHHBIX. 3amoiHeHue 0a3pl naHHBIX. [loMCK, copTHpOBKa H
(bUIBTpAIUs JJAHHBIX. 3aITPOChl HAa BEIOOPKY JIAHHBIX. 3aIPOCHI ¢ TTapaMeTPaMH.
Brruncnsiembie mosis B 3ampocax.

MHuororabnuanbie 6a3bl JaHHBIX. TUTIBI CBSA3eH MEXAy TaOiuiamu. BHenHui
kmtou. LlemocTHOCTh 0a3bl JaHHBIX. 3ampochl K MHOTOTA0NUYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ornapieHue. IIpaBuiga  IUTUPOBAaHUS  UCTOYHUKOB U o(opMieHus

OoubmorpauIecKux CChUIOK




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Uadopmaruka (B 2 gactsax), 10 kmace/ [Tomsikos K.1O., Epemun E.A.,
O61recTBO ¢ orpannueHHOM 0TBeTCTBeHHOCTHI0 «BUHOM. JlaGopaTtopus
3HaHWI; AKkuuoHepHoe o0mecTBo «M3aarenbeTBo «lIpocBemenne»

* Undopmaruka (B 2 yactsx), 10 knace/ Cemaxun W.I'., [lenna T.1O.,
[Iectakosa JI.B., O61iecTBO ¢ orpaHudeHHON 0TBeTCTBEHHOCTHI0O « BUHOM.
JlabopaTopus 3HaHMI»; AKITMOHEpHOE 001IecTBO «M31aTenbeTBO
«IIpocBenienue»

» Uudpopmaruka (B 2 yactsx), 11 kinace/ [Tonskos K.1O., Epemun E.A.,
O6miecTBo ¢ orpanndeHHoi 0TBeTcTBeHHOCThI0O « BMHOM. JlaGoparopus
3HaHUW»; AKIMoHepHoe obuecTBo «M3narenscTBo «lIpocBemnieHue»

* Undopmaruka (B 2 yactsx), 11 knace/ Cemaxkun N.T"., Xennep E.K.,
[Iectakosa JI.B., O011ecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO « BMHOM.
JlaGopartopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTEnbCTBO
«IIpocsemienne»

» Undpopmaruka, 10 knacc/ I'etin A.I'., JIuBuak A.b., Cenokocos A.U. u
npyrue, AkimonepHoe obmectBo «M3natensctBo «IIpocserienue»

» Uudpopmaruka, 10 knacc/ Kanunun U.A., Cambuikuna H.H., OGmiecTtBo ¢
orpaHuueHHON 0TBETCTBEHHOCThIO « BMTHOM. JlaGopatopusi 3HaHUI»;
AxkimonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

* Undopmaruka, 10 kinace/ @uommna M.E., Peccun A.A., FOnycos C.M.,
OO611ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «IPODA»; AK1IMOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienney

» Undpopmaruka, 11 knacc/ I'etin A.I'., CenokocoB A.U., AkunonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenue»

» Undopmaruka, 11 xknacc/ Kanunun U.A., Cambuikuna H.JIL., O6miectBo ¢
orpaHuueHHON 0TBETCTBEHHOCTHhIO « BMTHOM. JlaGopatopus 3HaHUI»;
AxnnonepHoe obiectBo «M3aaTenscTBo «IIpocBemienne»

* Undopmaruka, 11 kinace/ @uommn M.E., Peccun A.A., IOnycos C.M.,
OO611ecTBO C OTPaHUUYECHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3narensctBo «IIpocBeiieHney
METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



