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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no uHpopmatrke (yriryOJ€HHbIH YyPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3pa00oTaHa Ha OCHOBE TpPeOOBAHMH K pe3yibTaraM
OCBOCHMSI OCHOBHOM  0Opa3oBaTeNbHOW  MpOTrpamMMbl  CPEAHEro  OOLIEro
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a takxe ¢enepanbHOil pabouei
IPOrpaMMbl BOCITUTaHMUSL.

[Iporpamma 1o wuHdopmaTMKe nHa€T MNpeAcTaBiIeHHE O IeNsIX, oOIen
CTpaTerud OOYy4YeHMs, BOCIHUTAaHUS W pa3BUTHUA OOYyYalOUIMXCA CpPEACTBAMU
yuebHoro npeamera «MHpopMaTtuka» Ha yriayOJIEHHOM ypOBHE, YCTaHaBIMBAET
o0s13aTenbHOe IIPEeIMETHOE coJiepKaHue, IIpeayCMaTpUBAET €ro
CTPYKTYPUPOBaHHE IO pa3jiejaM M TeMaM Kypca, OIpeIesieT paclpeaciIeHUE ero
1o kinaccaM (rogaMm M3ydyeHHs), JaET MPUMEPHOE paclpeeseHre y4eOHbIX 4acoB
0 TEMaTUYECKUM pas3fellaM Kypca U  PEKOMEHIAyeMYyH (IPUMEPHYIO)
IIOCJIEIOBATENBHOCT ~ MX  M3YyYEHHs € y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro IpoLecca, BO3PACTHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.

[Iporpamma o uHpopmaThKe OnpeesieT KOIMUYeCTBEHHbIE U KaUeCTBEHHbIE
XapaKTePUCTHKU Yy4eOHOT0 MaTepuana Ui KaKI0ro Tojfa U3y4eHHs, B TOM YHCIe
JUISL COZIEPKATEJIbHOIO HAMOJHEHUS Pa3HOro BUAA KOHTPOJIS (IPOMEXKYTOYHOM
aTTeCTalllH oOy4arommxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rOCy/IapCTBEHHON UTOTOBOM aTTtectanuu). [Iporpamma mo nnpopmMaTuke siBIsIETCA
OCHOBOM [IJIi COCTaBJICHUS AaBTOPCKUX YYEOHBIX MpOorpaMM M Yy4EeOHUKOB,
MOYPOUYHOT'O TJIAHUPOBAHUSA KypCa YUYUTEIEM.

WNupopmartuka B cpeHeM o011eM 00pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAYyYHOM AUCIUIUIMHBI, H3y4arollen
3aKOHOMEPHOCTH MPOTEKaHUS U BO3MOKHOCTH aBTOMAaTU3alMU HH(POPMALIMOHHBIX
IPOLIECCOB B Pa3JIMYHBIX CUCTEMAX;

OCHOBHbIE  00JIACTM  NPUMEHEHHs]  UH(POPMATHKH, TMPEXKAE  BCEro
MH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLIMATIbHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU U MHPOPMALMOHHOU
NEeATEIbHOCTH.

Kypc undopmatuku ajis ypoBHsI cpeqHero ooimiero oOpa3oBaHUs SIBISETCA
3aBEpIIAIOIIMM 3TallOM HEMNPEPBbIBHON MOATOTOBKM OO0y4arommxcs B 00jacTu
uHGOPMATUKU U WH(POPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUH, ONMUpaeTcs
Ha coJiepkaHue Kypca MH(OOPMATHKH YPOBHS OCHOBHOI'O 0OIIero oOpa3oBaHUS H
OMBIT  TIOCTOSIHHOTO  MPUMEHEHHS  HMHPOPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETaluio U 00001IeHe
ATOTO OIBITA.



Pesynbrarel  yrmyOna€HHOro ypoBHS H3Yy4eHHMsI y4eOHOTo mpeamera
«MupopmMatrkay OpHUEHTUPOBAHBI Ha TIOJyYEHHE KOMIIETEHTHOCTEH s
nocjeaywmel npopeccuoHaTbHON JEATeIbHOCTH Kak B paMKax JIaHHOM
peaAMEeTHOM 00J1acTH, TaK M B CMEKHBIX C Hel o6sacTsx. OHHM BKIIIOYAIOT B cEOS:

OBJIQZICHUE KJIOUEBBIMU MOHATHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeaMETHas 00JIacTh, pacrno3HaBaHUE COOTBETCTBYIOUIMX WM
IPU3HAKOB M B3aUMOCBSI3€H, CHOCOOHOCTH IEMOHCTPUPOBATH PA3JINYHBIE TTOJIXO/IbI
K M3YYCHHUIO SIBICHUH, XapaKTePHBIX JJI1 U3y4aeMoil MpeAMETHOI 001acTy;

YMEHUE pellaTb THUIOBBIE MPAKTUYECKUE W TEOPETHYECKHE 3a]ayH,
XapaKTEpHbIE Il WCIOJb30BAHMS METOJOB M HHCTPYMEHTapus JaHHOU
peaMEeTHOM 00J1acTH;

HAJIM4YMUE TIPEACTABICHUA O JaHHOW MPEIMETHOW OOJAcTH Kak IEeJOCTHOU
TeOpuu (COBOKYIHOCTU TEOPHUi), OCHOBHBIX CBSI3SIX CO CMEXKHBIMU OOJACTIMHU
3HAHUMU.

B pamkax yrinyOGnéHHOro ypoBHSI M3yuyeHUs MH(OpPMATHKU OOecreyruBaeTcs
LeJIeHANpPaBJIeHHAs MOJArOTOBKA OOYy4YaloIIUXCs K MPOJOJDKEHUI0 0O0pa3oBaHUs B
OpraHm3anusx  NpodecCHOHaIbHOTO  00pa3oBaHUS MO  CHEIHATBbHOCTSM,
HEIMOCPEJCTBEHHO CBA3aHHBIM C IU(QPOBBIMU TEXHOJIOTHSMHU, TaKUM Kak
porpaMmHasi MHXeHepHsi, HHPOopMalnoHHasi 0€301MacHOCTb, WH(POPMALMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOUIIbHBIE CUCTEMBI M CETH, OOJbIIME JaHHbIE WU
MalIMHHOE O0Oy4YeHHE, MPOMBILUICHHBIA WHTEPHET BeIEH, WCKYCCTBEHHBIN
WHTEJICKT, TEXHOJIOTMH OEeCHpoOBOJHON CBSI3M, POOOTOTEXHUKA, KBAaHTOBBIC
TE€XHOJIOTUU, CHUCTEMBI PACIpPENCIEHHOTO PEECTPa, TEXHOJOTHUM BUPTYAJIBHOW H
JIOTIOJIHEHHOM PEAIIbHOCTEM.

OcHoBHast 1enp wu3ydeHuss ydeOHoro mpenmera «MHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpEAHEro o0mero oOpa3oBaHus — oOOecleueHHe
JaJbHENIIero pa3BUTUs MHGOPMAIMOHHBIX KOMIETEHLIMH OOydarolerocs, €ro
TOTOBHOCTH K JKM3HH B YCIIOBHUSIX Pa3BUBAIOIIETOCS MHPOPMAITMOHHOTO 00111eCTBa
Y BO3pACTalOIIEC KOHKYPEHLIMM Ha pBIHKE TpyJda. B CBA3M ¢ 3TUM H3ydeHHE
uHpopmatuku B 10—11 kiaccax m0mKHO 00€CTIEUUTS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAaHUM POJIH
uHOPMATUKH, HMHPOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTHHA B
COBPEMEHHOM OOIICCTBE;

c¢(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AIITOPUTMHYECKOTO MBIIIUICHHUS;

cOpMUPOBAHHOCTh YMEHUW pa3nuyath (GakThl U OICHKH, CPABHHUBAThH
OLICHOYHBIE BBIBOJIbI, BUJETh HX CBSI3b C KPUTEPUSIMHU OLIEHMBAHMUS U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMON LIECHHOCTEM, MPOBEPSTH HA JOCTOBEPHOCTD U
0000maTe nHHOPMAITHIO;



cOpPMUPOBAHHOCTh ~ IPEJICTAaBICHUM O BIAMSHUM  HMHPOPMAIIMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YeJIOBEKa B OOIIECTBE, NOHUMAHUE COLHMAIBHOTO,
DKOHOMHYECKOTO, TMOJUTUYECKOTO, KYJIBTYPHOTO, FOPHUIMYECKOTO, IMPUPOIHOTIO,
HPrOHOMHUYECKOIO,  MEIUIMHCKOr0 W (PU3UOJOTHYECKOrO0  KOHTEKCTOB
MH(POPMAILIMOHHBIX TEXHOJIOTHUH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH(POPMAIIMOHHBIX TEXHOJOTH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJEH, BOBJICYEHHBIX B CO3JaHUE U HCIIOJIb30BaHUE
uH(GOPMAITMOHHBIX CUCTEM, paclpocTpaHeHne nHpOpMalny;

CO37IaHUE YCIIOBUM JJIsi Pa3BUTHUS HABBIKOB y4eOHOU, MPOEKTHOW, HAYIHO-
UCCIIEIOBATENIbCKON U TBOPYECKOW NAEATEIbHOCTH, MOTHBAIMM OOY4YaOIIUXCS K
CaMOPa3BUTHIO.

B comepxxanun yuebHoro mpenmera «MupopmaTuka» BBIICISIOTCS YETHIpE
TEMATUYECKUX pa3ena.

Paznen «llugpoBasi rpamMOTHOCTB» TOCBAIIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB U JIPYTUX 3JEMEHTOB LHU(PPOBOrO  OKPYXKEHUS, BKIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPALIMIOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W UCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBbI HH(OPMATHKH) BKIIOYaeT B cels
HNOHATUHHBIM anmapar HMH(OPMATHUKH, BONPOCH KOJUPOBAaHUS HH(pOpMAaIUH,
u3MepeHuss MHGOPMAMOHHOTO 00bEMa JaHHBIX, OCHOBBI aiareOpbl JIOTUKUA H
KOMITBIOTEPHOI'O MOJIEJIMPOBAHUS.

Pasnen «AJropurMel M NPOrpaMMHMpPOBAHHE» HAIPABICH Ha pPAa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHUS, pa3pa00TKy aJrOPUTMOB U OLIEHKY UX CIOXHOCTH,
(dbopMUpOBaHNE HABBIKOB PEAM3allMU MPOTrpaMM Ha sI3bIKaX IPOrpaMMHUpPOBaHUs
BBICOKOT'O YPOBHHI.

Paznen «MHpopMaumoHHBbIE  TEXHOJOIMH»  IMOCBAIIEH  BOIPOCAM
OPUMEHEHUsT HMH(MOPMAIMOHHBIX TEXHOJOIHM, pealn30BaHHbIX B TPUKIAJHBIX
IPOrPaMMHBIX MNPOAYKTaX U UHTEPHET-CEPBUCAX, B TOM YHUCIIE B 3aJjayax aHajau3a
JAHHBIX, HMCIOJb30BaHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAaOMHUI] U pPELICHHUS
IIPUKJIAJHBIX 3a7a4.

B nmpuBenénnom nanee coaepkanuu ydeOHoro mpeamera «HMubopmaTukay
KYPCUBOM  BBIJECJIEHBl JIONOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOAAT B
00s3aTeNbHYIO0 IPOrpaMMy 00yUYEHHUs, HO MOTYT OBITh MPEAJIOKEHBI ISl U3yUYEHUs
OTJEIbHBIM MOTUBUPOBAHHBIM U CLIOCOOHBIM 00YyYaIOIIIMCS.

VYriyOnéHHbl  ypOBEHb M3y4eHHs WHGOPMATHKUA PEKOMEHIyeTcs s
TEXHOJIOTUYECKOTO0  MpOo(uiis, OPUEHTUPOBAHHOTO HA  HHXKEHEPHYIO H
UHPOPMAITMOHHYIO CQEepbl eATEIbHOCTH. YTIyOJIEHHBIH YPOBEHb W3Y4YECHHUS
nH(pOpMaTUKK 00ECIeYMBaET: MOJTOTOBKY OOY4YaIOMIMXCS, OPUEHTUPOBAHHBIX HA



CHEIUATbHOCTH B 00JacTH HMH(POPMAIMOHHBIX TEXHOJOTUH M HHXXEHEPHbIE
CHEIUATBHOCTH, YYacTHE B IMPOECKTHOM U HCCIEIOBATENbCKON JesATEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMU HAIpaBJICHUSMU OTpaciu HHGPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHH, TIOJITOTOBKY K YYaCTHIO B OJTUMITMAJAX U CAade
EnunHoro rocyjapcTBEHHOTO 3K3aMeHa 1Mo HH(OpMaTHKE.

[TocnenoBarenbHOCTh W3YYEHHS TEM B MpeJeiax OJHOTO Toja O0ydeHHus
MOXET OBbITh HM3MEHEHA [0 YCMOTPEHHUIO Y4YWTENs MpHU MOATOTOBKE padouei
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHMSI.

OO6m1ee 4rciIoO YacOB, PEKOMEHIOBAHHBIX JJIS1 U3y4eHUs: HHPOPMATUKHU — 272
yaca: B 10 kiacce — 136 gacos (4 gaca B Heneno), B 11 kmacce — 136 yacos (4 yaca
B HEJCIIO).



COJEPXAHME OBYUYEHUA
10 KIIACC

Hudgposasi rpaMOTHOCTH

TpeboBaHus TeXHUKA O€30MACHOCTH M THUTUEHBI TNpu padbore ¢
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMH ITU(DPOBOTO OKPYKEHUS.

[TpuHLMIBl pabOTHI KOMIOBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢bon Heitmana. ABTOMaTHYE€CKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAsI W JOJrOBpeMeHHass mamsiTh. OOMEH JaHHBIMU C
MOMOI1IbIO IUH. KOHTpOsiepsl BHEMIHUX YCTPOUCTB. [IpsAMOil 1OCTyM K TaMSITH.

OcHOBHBIE TeHACHIIUU pa3BUTHS KOMITbIOTEPHBIX TEXHOJIOTHUH.
[TapannenbHbie BBIYHCIICHUS. MHoronpoueccopHbie CHUCTEMBI.
CynepkomnbioTepbl. PacripesieniéHHble BBIUUCIUTENIbHBIC CUCTEMBl U 00paboTKa
OOoJbIIMX JaHHBIX. MoOwibHBIE 1HU(PPOBBIE YCTPOWCTBA W HX POJb B
KOMMYHHUKAIIHSX. BcTpoenHnbie KOMIIBIOTEPHI. MWUKpPOKOHTPOJUIEPHI.
PoGoTu3upoBaHHbIC TPOU3BOJICTRA.

[IporpammHOe oOecIieueHne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Buipl
porpaMMHOro obOecredeHuss W uX HasHaueHHe. OCOOCHHOCTH MpPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoHcTB. [lapamiensHoe mpOrpaMMHUpPOBAHHE.
CucremHoe mnporpamMmHoe obOecniedeHue. OrneparuOHHbIE CHUCTEMBI. Y THIJIMTHI.
HpaiiBeppl  ycTpoucTB. HMHCTAIUIIMA W JEHHCTAUISLUAS — [IPOIPaAaMMHOIO
obecrieueHusI.

daitnoBbie cuctembl. [IpuHIMNBI pa3MenieHuss U WMEHOBaHUS (AIIOB B
noiroBpeMeHHou nmamsitu. [11abmons! ais onucanus rpynn (aitios.

[Iporpammuoe obecnieuenue. JIneH3npoBaHNE MPOTPAMMHOTO 00eCTIeUeHUS
u  1uudpoBeix pecypcoB. [IpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
obecneuenue. KoMmMmepueckoe 1 HEKOMMEPUECKOE MCIOJIb30BAHUE MPOrPaMMHOIO
obOecrieueHuss W 1UQPOBBIX pecypcoB. OTBETCTBEHHOCTh, yCTaHaBIMBaecMas
3aKOHOAATeNbCTBOM Poccuiickont denepanuy 3a HEMPABOMEPHOE MCIOJIb30BAHUE
MPOTPaMMHOT0 00eCTIeUeHUS U IU(POBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThl KOMITBIOTEPHBIX CETEH.
Cetenbie npotokoiibl. CeTh MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOKOIBI
creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojceTH ¢ MOMOIIBIO Macok mojcerei. CereBoe
agMUHUCTpUpoBaHue. [lomydeHrne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hanmuuus CBSI3UM C y3J0oM ceTu. OmnpenesieHue mapuipyra JIBUKEHUS
MaKETOB.

Buner  pestensHoctm B cetu  HMHtepHer. CepBuchl  HTepHeTa.
["conHbopMaInOHHbIE CUCTEMBI. | €0JIOKAIIMOHHBIC CEPBUCH PEaJTbHOIO0 BPEMCHH



(Hampumep, JOKalus MOOWJIBHBIX Telle(OHOB, OIpeJeeHHe 3arpy>KeHHOCTH
aBTOMAarucTpasiei), MHTEpHET-TOProBIIsl, OpPOHUPOBAHKUE OMIIETOB U TOCTUHUL.

["ocynapcTBeHHbIE 3JIEKTPOHHBIE cepBUCH U ycnyru. CouuanbHble CEeTH —
OpraHu3alysl KOJUIEKTUBHOTO B3aUMOJIEHCTBUS M oOMeHa aaHHbIMU. CereBoi
ATUKET: MpaBuUjia NOBeJIEHUs B KuOeprnpocTtpaHcTBe. [IpoOirema mnoMHHOCTH
nosryueHHOU nHpopmanuu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHYECKHE YTIPO3bl, CBA3AHHBIE C HCIIOJIb30BAaHUEM
UH(POPMAITMOHHO-KOMMYHHUKALMOHHBIX TeXHOJOTHH. O0Imue mpoOieMbl 3ailuThl
uHbpopManuud U uHpOpMaUMOHHOM  Oe3zomacHocTH. CpencTBa  3allUThI
uHpOpMaIllM B KOMIIBIOTEpAX, KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3WPOBAHHBIX
uHpOpMaIMOHHBIX cucTeMax. IIpaBoBoe oOecriedeHne HHPOPMAIIIOHHOM
0€30I1aCHOCTH.

[IpenoTBpanieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyna K  JIMYHOU
KOHQUACHIIMATFHOU HHPOPMAIINH, XpaHsIIelcs Ha MEPCOHAIBHOM KOMITBIOTEpE,
MOOMJIBHBIX yCTpoicTBax. BpenoHocHoe mporpaMMHOe OOecnedeHre U CIoCcOoOb
OOppOBbl C HUM. AHTHUBUPYCHBIE mporpammbl. OpraHuzanus JHYHOIO apXHUBa
uHpopmaruu. Pesepsaoe xonuposanue. [laponbHas 3amuTa apxuBa.

[MudpoBanre naHHbIX. CUMMETPUYHBIE W HECUMMETPUYHbIC MIHUQPHI.
[udper npocroii 3amenbl. [udp [ezapa. Hludp Buxenepa. Anroputm
mudpoBanusi RSA.

Teoperuyeckne 0CHOBbI HHPOPMATHKHI

Nndpopmanus, nanusie u 3HaHusd. MHopmannoHHble MpoLEecchl B IPUPO/IE,
TEXHHUKE U OOIECTBE.

HenpepbiBHBIE W JUCKPETHBIE BEJIMYMHBI U CcHUrHaibl. HeoOxoaumocTthb
JUCKpEeTU3alMu HHQOpMAIMK, MpeAHA3HAYEHHOM Al XpaHEHus, Neperauu U
00paboTKH B ITU(PPOBBIX CHCTEMAX.

JIBonuHOoe KoAMpOBaHHWE. PaBHOMEpHBIE W  HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIICHUH, 3allMCAHHBIX C MOMOUIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHue OIHO3HAYHO JEKOAUMPYEMBIX KOJAOB C ITOMOUIBIO
nepeBa. Enununel u3mepenus KoiauuecTBa nHGopManuu. AnpaBUTHBIA MOAXO K
OLIEHKE KOJIMUYeCTBa MHPOPMAIIH.

Cucrembl cuucnenus. Pa3BépHyTas 3amuch IL€JBIX M JPOOHBIX YHCENT B
NO3ULMOHHOW cucTteMe cunciaeHus. CBONCTBa NO3UMLUMOHHOW 3allUCH YHCIIA:
KOJIMYECTBO LIU(pP B 3alUCH, IPU3HAK JECIMMOCTH YHUCIIa HA OCHOBAHHE CHUCTEMBI
CUMCJIEHUA. AJITOPUTM MEPEBOA LIEJIOTO YUCIa U3 P-nYHOM CUCTEMBI CUMCIICHUS B
JECATUYHYI0. AJTOpUTM IepeBoJa KOHEYHOW P-myHOil apoOu B JECATUUHYIO.
AJITOpUTM TIEpEeBOJA LEIOr0 YHMCIa W3 JECITUYHOM CUCTEMbI CUUCIEHHUS B P-
nuyHyro. IlepeBox KoHE4WHOW JecsITHUHONM Jpodu B P-munyro. JIBomuHas,
BOCBMEpPUYHAs U IIECTHAIUATEPUYHAS] CUCTEMbI CUUCIIEHUS, CBSI3b MEXIY HHUMH.



Apudmernueckue ornepanyd B MO3UIMOHHBIX CHCTEMaX CYHUCICHHS. TpoudHas
YPaBHOBEILIEHHAs! CUCTEMA CUUCIICHUS. JIBOMYHO-AECATUYHASI CUCTEMA CUUCIICHUS.

KonupoBanue TtekctoB. KomaupoBka ASCII. OnHoGalTHBIE KOJMPOBKH.
Craugapr UNICODE. Komuposka UTF-8. Omnpenenenne uHGOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOIICHHUIA.

KomupoBanme  m3obpaxenuit. OneHka  wWHPOPMAIMOHHOTO  00BEMA
rpaduuecKnX JaHHBIX MPHU 33JJaHHBIX Pa3pEIICHUH U TTyOuHE KOAUPOBAHUS IIBETA.
[[BetoBbie Momenmu. BektopHoe kommpoBanme. Dopmatsl Tpaduueckux ¢anios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

KonupoBanue 3Byka. OuieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IIPY 33JaHHBIX YACTOTE TUCKPETU3ALMHU U PA3PSAHOCTA KOAUPOBAHHS.

Anrebpa noruku. [loHsTHe BhICKa3bIBaHUA. Bpicka3biBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOpBI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOnuibl UCTUHHOCTU. Jlormueckue BhIpaKEHUSI.
Jlormueckue TtoXxmecTBa. JloKa3aTelbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
Ta0auI UCTUHHOCTU. Jlornueckue onepaiuu u oneparuy HajJl MHOKECTBAMM.

3aKkoHbl anreOppl JOTUKUA. DKBUBAJICHTHBIE NPEoOpa3oBaHMs JIOTUYECKUX
BbIpaXeHUM. Jlornyeckue ypaBHEHUsI U CUCTEMBI YPaBHEHUM.

Jlornueckue QyHKIMHU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMYECKUX
GyHKUIUNA OT KOJIMYECTBA apryMeHTOB. [lofHbIe cucTeMbl JTIOrMYecKuX (PYHKITUIA.

Kanonuueckue  ¢opmbl  JIOTMYECKUX  BblpakeHuil.  CoBepleHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMasibHbIE (DOPMBI, aJTOPUTMBI X
MOCTPOEHUS 110 TaOIKIe UCTUHHOCTH.

Jlormyeckue »3JIeMEHTBI B cocCTaBe Komibiorepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. lloctpoeHne cxem Ha JIOTMYECKUX JJIEMEHTAX II0
3aIaHHOMY JIOTMYECKOMY BBIPAXEHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBienne LENbIX 4YKMCEN B MNaMATH KOMIbioTepa. OrpaHUYEHHOCTH
JIAana3oHa 4YUCeNl MpPU OrPaHUYEHUM KOJIMYeCcTBa paspsaoB. llepenosiHeHue
pa3psIHON ceTKU. be33HakoBbIe M 3HAKOBBIC JIAaHHBIC. 3HAKOBBIM OUT. JIBOMYIHBIM
JIOTIOJIHUTENBHBIN KO/ OTPULIATEIIbHBIX YHCEN.

[TobutoBsie norumueckue omepanuu. Jlormueckuii, apudmeruyeckuit u
nuknnyeckuii  capurd. [lludpoBanwe ¢ momomp0 TOOWTOBOM  omepanuu
«uckimovaronee MJIN».

[IpencraBiieHre BEIIECTBEHHBIX YKMCEN B MaMsITH KOMIbIOTEpa. 3Hayamias
4acTh M MOPSAJOK uMciia. J[Mama3oH 3HaUYeHHM BellecTBEHHBIX uyucel. [IpoGiemsl
XpPAHECHUSI BEIICCTBEHHBIX YHCEN, CBSI3aHHBIE C OTIPAHMYEHUEM KOJUYECTBA
pa3psaoB. BbINojiHEHWME omepanuii ¢ BEMIECTBEHHBIMHM YHCIAMH, HAKOILUICHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOTPAMMHPOBAHHE

Omnpenenenre BO3MOKHBIX pPe3yJbTaTOB pa0dOThl MPOCTEHIIMX aJITOPUTMOB
VIOPABJICHUS] WCIIONHUTENIIMU W BBIYUCIUTENBHBIX alropuTMOB. OrmpeneneHue
MCXOJIHBIX JAHHBIX, IPU KOTOPHIX AITOPUTM MOKET JIaTh TPEOYyEMBbIil pe3ysbTar.

Oranbl pelieHusl 3aJady Ha KommbiloTepe. MHCTpymMeHTanbHbBIE CpelCcTBa:
TPAHCIATOP, OTIAMYUK, TpoduiupoBmUK. Kommwisiuwss W WHTEpHpeTanus
nporpaMmm. BupTyaiibHble MalllMHBI.

WNHrerpupoBaHHas cpena pa3paObOTKH. MeToabl OTIaAKA  IPOrPAMM.
Hcnonp3oBanue TpacCUpPOBOUYHBIX Tabmui. OtnagouHblid BbBoA. [lomaroBoe
BBINOJIHEHUE ITporpaMMbl. ToYku ocTtaHoBa. [IpocMOTp 3HaUeHMI IEPEMEHHBIX.

SA3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJIOYUCIIEHHBIE, BEIECTBEHHBIE, CHUMBOJIbHBIC, JIOTMYECKHE. BerBieHus.
Cnoxusie ycnoBus. Iluknsl ¢ ycnoBuem. [ukibl 1o  mepeMEHHOM.
B3auMo3aMeHseMOCTh  pa3IMYHBIX  BHJIOB  LMKJIOB. VHBapuaHT  LHKIA.
CocraBneHue LUKIA C HMCHOJIB30BAHMEM 3apaHEE ONPENEIEHHOIO WHBAPUAHTA
LMKJIA.

JIoKyMeHTHpOBaHKE [IpOrpaMM. Hcnons3oBanue KOMMEHTapUEB.
[ToaroToBka onuvcaHusi NPOrpaMMbl U HHCTPYKLIMH JIJIs1 TIOJIb30BATEIIS.

AnroputMbl 00pa0OTKH HATYpaJIbHBIX YHUCEIN, 3alIMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaX CYHMCIECHMs: pa3OMeHHMe 3aluch 4YHUClIa Ha OTHeNbHbIE IUQPHI,
HAaXOXXJEHUE CYMMbl W TpOU3BeAeHUS LUp, HAXOXKICHHE MaKCUMalbHOU
(MUHUMAJIBHON ) IU(PHI.

Haxoxzaenue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Auanasone. lIpeacraBneHue
yuclia B BUJie HAOOpa MPOCTHIX COMHOXKHUTENEH. AIrOpUTM OBICTPOTO BO3BEIEHUS
B CTEIICHb.

O06paboTKa JaHHBIX, XpaHAIuxcs B (aiinax. TekcToBble U JBOMYHbBIC (HaKITIbI.
daitnoBbie TiepemMeHHbIe ((PaitioBbie ykaszarenu). Urtenue u3 (aiina. 3amuch B
(aii.

Pa3buenue 3amaun Ha noazanaun. [logmporpammel (porieAypsl U PYHKIINUN).
Pexypcusi. PexkypcuBHbie 00BEKTH ((ppakTanbl). PexkypcuBHBIE NpOIEAYpPHl U
¢bynkiun. Mcnonb30BaHne cTeka 11l OpraHu3aluy PeKypCUBHBIX BbI30BOB.

Hcnonp3oBanue CcTaHAapTHOM OHOIMOTEKHM sI3bIKa MPOTPAMMHUPOBAHUS.
[Tonkmtouenne  OUONMMOTEK  MOANPOrpaMM  CTOPOHHHUX  HPOU3BOAMUTENCH.
MopynbHBIN NPUHLIKI TOCTPOEHHUS IIPOTPAMM.

Uucnennsle MeTonpl. ToyHoe W TOpUOMIDKEHHOE pEIICHUS 3ajayu.
YucrieHHbIE METO/IbI PELICHHS] YPaBHEHUN: METO niepedopa, METO/1 MOJIOBUHHOTO
nenenusi. [IpuOnmkEHHOE BBIYMCIEHHME [JIMH KPUBBIX. BpluncieHue miouiaaei
(Guryp ¢ NOMOILIBIO YHCIEHHBIX METOAOB (METOJA MNpPSMOYTrOJIbHUKOB, METO]



tpanenuit). Ilouck wmakcumyma (MUHMMyMa) GYHKIMH OJHOW TMEpEeMEHHOU
METOJOM MOJIOBUHHOTO JECJICHHUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sSI3bIKa
MPOrPaMMHUPOBAHMUS 111 00OpaOOTKA CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TMOACYET KOJIMYECTBA IIOABJICHUHA CHUMBOJA B CTPOKE,
pa30ueHne CTPOKM Ha CJIoBa MO MNPOOETbHBIM CHMBOJAM, IMOUCK IOACTPOKH
BHYTPU [aHHOW CTPOKH, 3aM€Ha HAWJCHHOW NOJACTPOKH Ha JPYIyI0 CTPOKY.
['eHepamusi Bcex CIIOB B HEKOTOPOM aj(aBUTE, YIOBIECTBOPAIOMINX 3aJaHHBIM
orpannyeHusM. [Ipeo6pa3oBanue yncia B CUMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBel U MOCIENOBATENBbHOCTH 4Hced. Bpruncinenne 0000MEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAaCCHUBA WM YHCIOBOM MOCIEI0BATENBHOCTU (CYMMBI,
IPOU3BENICHUS, CPEAHET0 apUPMETHUYECKOTO, MUHUMAIBHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, YJIOBJIETBOPSIONIMX 33JaHHOMY YCIIOBHIO).
JIvHENHBIY MOUCK 3aJJaHHOTO 3HAYEHUS B MACCUBE.

CopTupoBKka OJHOMEPHOTO MaccuBa. [IpocThie METOABl COPTUPOBKHU (METO/T
ny3bIpbKa, METOJ BbIOOpa, COpPTHpPOBKAa BCcTaBKamH). COPTHPOBKA CIMSHHEM.
beictpas coprupoBka MaccuBa (anroput™ QuickSort). JIBoMuHBI MOWCK B
OTCOPTHUPOBAHHOM MacCCHUBE.

JIBymepHble MaccuBbl (MaTpullbl). AJNTrOpUTMbI OOpPAaOOTKH JIBYMEPHBIX
MAacCHBOB: 3aIl0JJHEHUE JIBYMEPHOTO YMCIOBOIO MacCHBa IO 3aJlaHHBIM ITPaBHIIAM,
MOKMCK AJIEMEHTA B IBYMEPHOM MACCHBE, BBIYMCICHUE MaKCMMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MacCHUBa, MEPECTaHOBKAa CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBA.

NudopmanuoHHbie TEXHOJIOTUU

TexcroBblii mpouieccop. PemaktupoBanne u ¢dopmartupoBanue. [Iposepka
opdorpadun u rpammatuku. CpelncTBa MOUCKAa W aBTO3aMEHbI B TEKCTOBOM
npoieccope. Mcnonb3zoBanne  crtusied.  CTPYKTypHpPOBAHHBIE  TEKCTOBBIC
nokymeHThl. CHoOcku, oriaBiaeHue. KoimnmektuBHas paboTa ¢ JOKyMEHTaMH.
HNHCTpyMEHTBI PELIEH3UPOBaHUsl B TEKCTOBBIX Ipoleccopax. O0iavyHbIe CEPBUCHI.
HenoBast mnepernmcka. Pedepar. IlpaBuna 1uTUpOBaHMS HCTOYHUKOB W
opopmieHust Oubmmorpaduueckux ccopliok. OdopmiieHre Chucka JIUTepaTyphl.
3HaKOMCTBO C KOMIBIOTEPHON BEPCTKOM TEKCTa. TeXHUYECKHE CpEeACTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CPEJCTBA PEIAKTUPOBAHUS MaTEMAaTUYECKUX
TEKCTOB.

AHnanu3 naHHbiX. OCHOBHBIE 33aJa4d aHAJIM3a JAHHBIX: IPOrHO3UPOBAHHE,
Kiaccudukanus, KilacTepusalus, aHainu3 OTKJIOHeHui. I[locienoBaTenbHOCTH
pelieHus 3a7a4 aHajdu3a JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA M OLIEHKA
KayecTBa JAaHHBIX, BBIOOp /WM MOCTPOCHHE MOJIEIH, MpeoOpa3oBaHUE JaHHbIX,
BU3Yyalu3allMsl JaHHBIX, UHTEpOpeTaus pe3ysbraroB. [IporpaMMHbie cpeAcTBa U



MHTEPHET-CEPBUCHI I 00paOOTKU U MPE/ICTABIICHUS JaHHBIX. bosbilue JaHHBIE.
MamunHoe 00yuyenue. IHTeIeKTyalbHbINA aHAIN3 JaHHBIX.

AHaJIU3 JJaHHBIX C MOMOIUIBIO AJIEKTPOHHBIX Tabull. Bbr4ucieHne cymMmbl,
CpelHero apu(pmMeTHYeCKOro, HauOOJIbIIEro (HAMMEHBIIIET0) 3HAYEHHUS TUAMa30Ha.
Boruncnenne koadduimenTa Koppensauuu ABYX psiaoB AaHHbIX. [locTpoenue
CTONIOYATHIX, JHMHEHMYAaThIX W KPYroBeix auarpamMm. lloctpoenme rpadukos
bynukuuii. [Togbop nuHUM TpeH 1, pellleHre 3a/1a4 TPOrHO3UPOBAHMUS.

UucneHHoe pelleHHe YpaBHEHMH C TOMOINBIO MMoadopa mapameTpa.
OnTuMmu3zanys Kak MOMCK HAWIYYIIEro peuieHus B 3aJlaHHbIX ycioBusx. LleneBas
bynkuus, orpanuueHus. JlokanpHble U TI00aTBHBII MUHUMYMBI II€JIEBOA
bynaknuu. Pemenne 3a1a4 onTHMA3AIIE C TIOMOIIBIO AIEKTPOHHBIX TAOJIHII.

11 KVIACC

Teoperuyeckne 0CHOBbI HHpOPMATHKHI

Teopernyeckue MOAXOABI K OIEHKE KOJIMYECTBA HWHGOpPMAIMH. 3aKOH
apnutuBHOCTH MHGopmaruu. dopmyna Xaptiu. Uudopmarnus u BepoOSITHOCTS.
®opmyna [lleHHoHa.

Anroputmbl cxatus gaHHbiX. AnroputM RLE. Anroputm Xaddmana.
AnroputM LZW. AropuT™bl CKaThsg JaHHBIX C MOTEPSMHU. Y MEHBIICHHUE
riyOuHbBI KogupoBanus Beta. OCHOBHBIC ujeHn anroputMoB cxatus JPEG, MP3.

CkopocTh Tmepenayd JIaHHBIX. 3aBUCUMOCTh BpPEMEHHM MeEpeladyd OT
uH(POPMAITMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHaia CBs3u. [IpuuuHbl
BO3HMKHOBEHHUS OMMOOK TMpu Tiepemade JaHHBIX. Kojpl, MO3BOJSIONMINE
oOHapy>KuBaThb M HUCHPABIATh OIIMOKH, BO3HUKAIONIME NpPU Iepefadye JaHHBIX.
Paccrosinue Xsmmunra. KonupoBanue ¢ nosropeHueM outoB. Koael XaMMuHra.

Cucrembl. KomnoHeHTBbl cuCTeMbl W HMX B3aumojencTBue. CHCTEeMHbBIN
addekr. Yrpapnenue kak nHGOpMaIMOHHBIN Tipoiiecc. OOpaTHas CBA3b.

Mopenn n momenupoBanue. Llens mMoxenmnpoBanus. COOTBETCTBHE MOJEIN
MOJICJIUPYEMOMY OOBEKTY WM Ipolieccy, Lelu MoaenupoBanud. dopmanuzanus
NPUKJIAJHBIX 3a7a4.

[IpeacraBnenue pe3yabTaTOB MOJEIUPOBAHUS B BHJAE, YAOOHOM s
BOCIIPUATHS YeJIOBEKOM. ['paduyeckoe mpeacTaBieHne TaHHbIX (CXEMBbI, TabJIUIIbI,
rpaduKm).

I'padsr. OcHoBHbIe noHATUs. Buasl rpados. Onucanue rpagoB ¢ MOMOIILIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATPHUI, CIUCKOB CMEXKHOCTU. Pemienue
QITOPUTMUYECKUX 3a/lad, CBA3aHHBIX C aHajau3oM TrpadoB (moOcTpoeHue
ONTUMAJILHOTO IYTH MEXIy BepIIMHaMH Tpada, ornpeaeneHrne KoJIWYECTBa
pPa3IMYHBIX MyTEeHd MEXAYy BEpIIMHAMU OPUEHTHUPOBAHHOTO AIMKINYECKOTO

rpada).



JlepeBbs. bunapaoe nepeBo. JlepeBbs mowucka. CriocoObl o0xoaa aepesna.
[IpencraBnenne apudMeTHIECKUX BBIpAXKEHUN B BUIE JiepeBa. JJUCKpETHBIE UTPHI
JIBYX UTPOKOB C TI0JIHOM nH(popmarueit. [loctpoeHue aepesa nepedopa BapuaHTOB,
OMKMCAHKWE CTPATETMH UTPHl B TAOJIMYHON (popMe. BBIMTPHIIIIHBIE U TIPOUTPHIIITHBIC
MO3ULINU. BBIMTPBIIIHBIE CTPATETHH.

CpeacTBa UCKYCCTBEHHOIO MHTeUIeKTa. CepBUCHI MAIIMHHOTO MEPEBOJA U
pacnio3HaBaHus ycTHOM peun. KorHutuBHble cepBUCHl. neHTHUKALMS U TTOUCK
N300PaKCHHUIA, pacro3HaBaHUE JIUII. CamooOy4aroruecs CUCTEMBL.
HckyccTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcmonb3oBaHHE METOA0B
MCKYCCTBEHHOT'O MHTEIJIEKTa B O00ydYalomux cucremax. Vcnoiab3oBaHne METO/I0B
UCKYCCTBEHHOTO MHTEJUIEKTa B poboToTexHuke. MutepHeT Bemei. [lepcnekTuBs
Pa3BUTHA KOMIIBIOTEPHBIX MHTEIUIEKTYAJIbHBIX cCUCTEM. HelpoHHBIE ceTh.

AJITOPUTMBI U IPOrPAMMHUPOBAHHE

Qopmaimzanus  nmoHATHS — anroputMa.  Mammna < TeropuHra — kak
YHUBEpCalibHas MOJelb BeiunciaeHuii. Tesuc Yépua—TrropuHra.

OueHka CIOXHOCTH BbIUKCICHUN. BpeMsa paboTsl U 00bEM HCHOJIB3yeMOU
IIaMsTH, MWX 3aBUCHMOCTb OT pa3Mepa HCXOAHBIX JNaHHbIX. OueHka
ACUMIITOTUYECKON  CII0KHOCTH ~ QJITOPUTMOB. AJITOPUTMBI  [MOJMHOMHUAIBHON
cinoxHocTH. IlepebopHble amroputmbl. llpumepbl pa3aUMYHBIX —AJITOPUTMOB
pELIEHUs OJJHOM 33a/1a4d, KOTOPBIE UMEIOT PA3IMYHYIO CIIOKHOCTb.

[louck MOpOCTBIX YKCENl B 3aJaHHOM JMAaNa3OHE C IMOMOUIBI0 AJITOpPUTMA
«pemieto DparocdeHay.

MHoropa3spsigHbie Leble YUCIa, 3a1a4u JJIMHHON apu(pMETUKH.

CrnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpa)k€HUs). XAII-TaOJIUIIBL.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBAPS JJIsl 3aJIaHHOTO TEKCTA.

Crexku. AHamM3 TMpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUA. Beruncienue
apu(PMETUIECKOTO BRIPAKEHUS, 3aIMCAHHOTO B MOCTHUKCHOU (hopme.

Ouepenu. Mcnosip3oBaHue ouepean JUisl BPpEMEHHOIO XPAHEHUS TaHHBIX.

Anroputmel Ha rpadax. I[locTpoeHne MHUHHMAIBHOTO OCTOBHOTO JI€pEBa
B3BEILIEHHOTO CBSI3HOTO HEOPHEHTHUPOBAHHOTO Trpada. KommuecTBo pa3iuyHbIX
NyTe MEXIy BEpPIIMHAMH OPUEHTUPOBAHHOTO AIUKIMYECKOTO rpada. Alroputm
JIeHKCTpBI.

JlepeBps. Peanuzanus gepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. J{BOMYHBIE
(bunapnsie) aepeBbs. llocTpoeHue nepeBa sl 3aJaHHOTO apUDMETHUYECKOTO
BbIpaeHHs. PekypcuBHBIE anropuTMbl 00Xoaa aepesa. Mcmonb3oBaHue cTeka u
ouepenu st 00Xo/1a iepena.

JIlnHamMu4eckoe NOporpaMMHUpPOBAHHME KakK METOJ pEIICHHs 3aJad ¢
COXpPaHEHUEM MPOMEXKYTOUHBIX PE3YyIbTATOB. 3a/Jaud, PEIAEMbIE C MOMOUIBIO



JTUHAMUYECKOTO0 MPOTPaAaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIHM,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 33]]a4H ONTUMHU3AIINH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM IporpaMMupoBaHuu. OOBEKTHI U
kiaccbl. CBOMCTBA M METONIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO IMOAXOJ]A.
WNukancynsius, HacjaeI0BaHue, MOJIUMOPHHU3M.

Cpenbl ObicTpoit paszpaboTtku mnporpamm. [IpoexktupoBanue uHTepderica
noib3oBatens. Vcnoiib30BaHWE TOTOBBIX — YOPABISIEMBIX — DJIEMEHTOB IS
IIOCTpPOCHMS nHTEepdeiica.

O0630p  s3pIKOB  mporpammupoBanus.  [loHstTue 0  mapagurmax
MpOrpaMMHUPOBAHUSL.

HNudopmanuoHHbIe TEXHOJIOTHU

DTtanbkl  KOMIIBIOTEPHO-MATEMAaTUUYECKOTO  MOJICIMPOBAHUS:  TMOCTAHOBKA
3ajaund, pa3paboTka  MOJIeNId, TECTUPOBAHUE  MOJIENM, KOMIIBIOTEPHBIM
AKCTIIEPUMEHT, aHAJTIU3 PE3YJIbTaTOB MOJICTUPOBAHUS.

JluckpeTuzauusi TOpU MaTEMAaTUYECKOM MOJCIIMPOBAHUM HEMPEPHIBHBIX
mpoieccoB. MogenupoBanue JBIKEHUA. MojenupoBaHue OHOJIOTHYECKUX
cucteM. MaremaTuyeckue  MOJEIM B OKOHOMHKE.  BwrumciurtenbHbIe
HKCHEPUMEHTHI C MOJICIISIMH.

O6paboTKka pe3yJabTaTOB SKCIEPUMEHTAa. METOoJ] HauMEHbBIIUX KBaJpaToB.
OleHKa YHUCJOBBIX MApaMETPOB MOJACIUPYEMBIX OOBEKTOB U MPOIIECCOB.
BoccranoBienune 3aBUCUMOCTEN IO pe3yibTaTaM dKCIEPUMEHTA.

BepositHoctHeie Mozenu.  Metoasl Monte-Kapno.  MmurtaimonHoe
MozenupoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBaHUSI.

Tabnuunple (pensuuoHHBIC) 0a3pl JaHHBIX. Tabmmma — TMpeacTaBIICHHE
cBeleHnii 00 ogHOTHUIHBIX OoOBekTax. Iloime, 3ammch. Kiorou Tabmmipel. Pabora ¢
roToBOil 0a30if JaHHBIX. 3amoiHeHWe O0a3bl JaHHBIX. [lOMCK, COpPTHpPOBKA U
bunbTpanys TaHHBIX. 3aPOChl Ha BBIOOPKY JAHHBIX. 3alpoChl ¢ MapaMeTpaMH.
Brruncnsiembie nosist B 3apocax.

MHoroTtabimunable 0a3bl JaHHBIX. THIIBI CBSI3eH MEXKIYy TaOIHIlaMHU.
Buemnuii kirou. [enmoctHOCTh 0a3bl JaHHBIX. 3aIPOCHl K MHOTOTA0IMYHBIM 0a3zaM
JTAHHBIX.

HNuTepuer-npuiioxkenus. [lonsaTre 0 cepBepHON U KIIMEHTCKOM YacTAX cauTa.
TexHoJIorusl «KJIMEHT — cepBep», €€ JOCTOUHCTBA U HeaocTaTKu. OCHOBHI SI3bIKA
HTML wu kackamubix tabmuim ctuneir (CSS). Crenapum Ha s3pike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3merienne BeO-caiiToB. Y ciayra XocTUHTa. 3arpy3ka GaiiaoB Ha CaiT.

BBon m300pakeHni ¢ MCIOJB30BAHUEM PA3IMYHBIX IHU(PPOBBIX YCTPONCTB
(uudpoBbIX (poToanmapatoB U MHUKPOCKOIIOB, BUAECOKAMEpP, CKAHEPOB M APYIHX



yctpoiicTB). ['paduueckuit penakrop. Paspemenue. Kagpuposanue. Mcnpasnenue
nepcrekTuBbl.  I'mcrorpamma. Koppekuusi  ypoBHEHW, KOppeKUus  LBETA.
OOecuBeurBaHWE I[BETHBIX M300pakeHuil. Peryms. PabGora ¢ oGnacTsamu.
OUWIbTPHI.

MHuorocnoiinbie u3o0pakenus. TexcroBele ciou. Macka cios. Kanambl.
Coxpanenue BbifieieHHONW oOnactu. [loaroroBka witrocTparuil ajisi BeO-CailToB.
AHUMHPOBaHHBIE H300paKEHUS.

Bextopnas rpaduka. I[lpumutuBsl. M3MeHeHue mOpsAaKa SJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynmnuposka. Kpusbie. @opMarsl BEKTOPHBIX
pucyHkoB. VMcrnionb30Banre KOHTYpOB. Bekropusaiust pacTpoBbIX U300pasKEHUIH.

[IpyHUOMNBI TOCTPOCHUS W PEAAKTUPOBAHMUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mmojnenu. Marepuanbl. MojaenupoBaHue HMCTOUYHHUKOB OCBEIICHUS.
Kamepsl. ApautuBnble TexHosoruu (3D-npuntepsi). [loHsitue 0 BUpTyalibHOM
PEATBHOCTHU Y JONIOJTHEHHOW PEAIbHOCTH.



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI 11O
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yJIbTaThl  OTPAXXAOT TOTOBHOCTh M  CHOCOOHOCTH
oOy4Jaromuxcs pyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEH MMO3ULIUEH
JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllUi, TMO3UTUBHBIX BHYTPEHHUX
yOeXJICHUN, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
oOIIIECTBa, PACHIMPEHHE KU3HEHHOTO OIbITa U OMbITA JIEATEILHOCTH B Ipoliecce
peanu3alu  CpeACTBaMM  y4eOHOro TpeAMETa OCHOBHBIX  HaIpaBJICHUM
BOCIIUTATEIIBHOU JIEATEIIbHOCTH.

B pesynbrate wusydenuss HHPOPMATUKM Ha YPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus y oOydatromierocs OyayT cOpMHUpPOBaHbBI CIAEAYIONIUE JTUYHOCTHBIC
pE3YIbTATHI:

1) rpaxaaHCKOr0 BOCIIUTAHUSA:

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHAa U TPABOMOPSAKA,  COONIOACHHME  OCHOBOTMOJATAIONIMX  HOPM
uH(GOPMAIMOHHOTO TpaBa U MHPOPMAITMOHHOMN 0€30MacHOCTH;

FOTOBHOCTh IMPOTUBOCTOSITh HUACOJIOTMM SKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(OOUM, MUCKPUMHUHAIIMKM TIO COLMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UICTOPUUECKOMY HACJIEINIO, JOCTHXXEeHUsIM Poccuun
B HayKe, UICKYCCTBE, TEXHOJIOTHUSAX, IOHUMAaHHUE 3HAYCHHSI HHPOPMATHUKH KaK HayKU
B JKU3HU COBPEMEHHOI'0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO ITOBEICHNUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
cetu IHTEpHET;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHHE K MHUpPY, BKJIKOYAs HSCTETUKY HAYyYHOIO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3IUYHBbIE BHUJbI HCKYCCTBa, B TOM YHCIE
OCHOBAHHOT'O Ha MCIOJIb30BaHUU MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3n4YeCcKOro BOCIUTAHUSA:

chOpMHUpPOBAHHOCTH  370pOBOIO0 HW  Oe3omacHOro  oOpa3a  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pOBbIO, B TOM YHCJIE€ 33 CUET



coOmo/ieHrs TpeboBaHUi 0€30MacHON IKCILTyaTalli CPEJCTB MHHOPMAITMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJOTHUH;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh MHMUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKYIO JIEATEITLHOCTH;

uHTepec K cdepam mpodeccuoHaTbHON NEATeNbHOCTH, CBSI3aHHBIM C
WH)OPMATUKOHN, MPOTPAaMMHUPOBAHHUEM H WH()OPMAIMOHHBIMA TEXHOJOTHUSIMH,
OCHOBAHHBIMH Ha JOCTWKEHUSAX HAyKH WHPOPMATHUKU W HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiel mnpodeccun u
peann30BBIBATh COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JI0OrM4eCKOro BOCIIUTAHUSA

OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM W MyTed ux
pelieHrs, B TOM 4YHCJI€ C Y4Y4E€TOM BO3MOXHOCTEH HMHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKH, OCTIXKEHHMSIM HAyYHO-TEXHUYECKOTO Mporpecca H
0OI1IeCTBEHHOH MPAKTUKH, 32 CUET TOHUMAHUSI POJId MH(OPMAIITUOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIIECCOB M HH(POPMAIMOHHBIX TEXHOJOTUH B YCIOBHSIX
uudpoBoii TpaHchopMaIII MHOTUX Cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHHME IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYILECTBIISITH
MIPOCKTHYIO M HUCCIIEIOBATENIbCKYIO JACSITEIILHOCTh WHANBUYAIbHO U B TPYIIIIE.

B nporecce noctukeHUs JTUYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOrPAMMBI
no wuHpOpMATUKE Yy OOYYArONIMXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
WHTEJUICKT, MPEANoaratoniui chopMUpOBaHHOCTD:

CaMOpPEryJUpPOBaHUsI, BKJIIOUYAIONIETO CAMOKOHTPOJb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ TIOBEJEHUE, CIIOCOOHOCTh AaJanTUPOBATHCA K
HMOIMOHAILHBIM U3MEHEHUSM U MPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTpPEHHEW MOTHBAIIUM, BKIIIOYAIOUIEH CTPEMJICHUE K JOCTHKEHUIO 1IN U
yCcrexy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHUE JeHCTBOBATh, MCXOJd M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €r0 MPU OCYIIECTBICHUM KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBUIO U CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIONINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMHU JIIOJIbMH, 3a00TUThCS, IPOSIBIISATh UHTEPEC U pa3peiiaTb KOHMIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynprate wusydenwss wHPOPMATUKH HA YPOBHE CpPETHErO OOIIEro
oOpa3zoBanus y oOyuaromerocss OyayT cGhOpPMHUPOBAHBI MeETaNpeaMETHBIC
pPE3yNbTAThl, OTPAKEHHBIE B YHHUBEPCATBHBIX YYCOHBIX NEHCTBUAX, a UMEHHO —
MO3HABATENIbHBIE  YHUBEpPCAbHbIC Y4YeOHBIC JCHCTBUSA, KOMMYHUKATHUBHBIC
YHUBEpCAIbHbIC Y4YCOHBIC NECUCTBHSI, PETYIATUBHBIC YHHUBEPCAIbHBIC YyUeOHBIC
JEHCTBUS, COBMECTHAS JEATEIHHOCTD.

Io3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

1) 0a30Bble JJOrHYecKHe JAeicTBHS:

CaMOCTOSTENbHO  (QOPMYJIMpPOBAaTH M aAKTyalIM3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABIIUBaTh CYIIECTBEHHBIA MNpPH3HAK WA OCHOBAHUA ISl CPaBHEHUS,
KJ1accuduKkauy u 00001eHu s,

ONpPENENATh LENH JIeATeIIbHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH Y MPOTUBOPEUUS B pACCMAaTPUBAEMBbIX SIBIICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBbI C y4€TOM aHadu3a HMEIOLTUXCS
MaTepUaJIbHBIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICATEIIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1€SITENBHOCTH;

KOOPJIMHUPOBaTh M  BBIMONHATH pabOTy B  YCIOBUAX  PEATBHOTO,
BUPTYAJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICUCTBHS;

pa3BUBaTh KPEATUBHOE MBIILICHUE NMPU PEIICHUHN KU3HEHHBIX MPOOIEM.

2) 0a30BbBI€E HCCJIEN0BATEIbCKHE IEHCTBUSA:

BJIa/IeTh HABbIKAMU Y4EOHO-UCCIIEI0BATENBCKON U MPOEKTHOMN JesATEIbHOCTH,
HaBBIKAMHM  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/IOB PELICHMS MPAKTUYECKUX 3a1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJIOB IMO3HAHUS,

OCYUIECTBJIATh PA3JIUYHbIE BUJBl JIEATEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 WHTEPHpeTaluu, NpeoOpa3oBaHUI0O W NPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsiX, B TOM 4YHCJE MPU CO3JaHUM YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHpOBaTh HAYYHBIH THUI MBILIUICHUS, BIaJIETh HAYYHOU TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHSATUSIMHU U METOIaMU;

CTaBUTh W (HOpMyIupoBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYAIUsX;



BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalu3MpOBaTh 3ajiauy,
BBIJIBUTATh THUIOTE3y €€ peIIeHHs, HAaXOIWUTh apryMEHTH IS JOKa3aTeIbCTBA
CBOMX YTBEPKJICHHM, 33]1aBaTh MMapaMeTPhl U KPUTESPUH PEIICHUS;

aHAJIM3UPOBATh TIOJNIYYCHHBIE B XOJE€ PpEIICHUS 3a7a4yd  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MUX JOCTOBEPHOCTH, IPOTHOZUPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TEpPeHOca CPEeICTB U CIOCOOOB
JEeHCTBUS B MPOGECCUOHAIBHYIO CPEy;

YMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO U MPAKTUYECKYI0 00JacTu
KU3HEICATCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC UJCH, MpEJIaraTb OpUTHHAIBHBIC MOAXOABI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 3a]1a4H, TOMYCKAIOIIUE AThTEPHATHBHBIC PEIICHU.

3) paboTa ¢ nunpopmanueii:

BJIAICTh HaBBIKAMU TOTYUYEHUS MHPOPMAIMK U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIFHO ~ OCYIIECTBISATh  IOWCK,  aHaju3, CUCTEeMAaTH3alUil0 U
WHTEPIPETANNIO HHPOPMAIIUH PA3TUIHBIX BUIOB B (POPM IpEICTaBICHNUS;

co3maBaTh TEKCTBl B pPa3IUYHBIX ¢dopmarax ¢ yd4€TOM Ha3HAYCHUS
uHOpMAIlMd W  I[EJeBOM  ayJWTOpWH, BbIOWpas oNTUMalbHYIO (Qopmy
MIPE/ICTABIICHUS M BU3yaJIN3allUy;

OIICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(pOpPMAIUU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAITEHO-3THYECKIUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBA HMH(POPMANMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTraHU3AIIMOHHBIX
3aJa4 ¢ COONIIoJIeHueM TpeOOBaHWN OJPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTUCHBI, PECYpPCOCOEPEKECHMs, TPABOBBIX W  OITHYECKUX HOPM, HOPM
HH(pOPMAITMOHHOM 0€30MacHOCTH;

BIQJCTh  HABBIKAMH  pACIIO3HABAHUS WU 3alIUTHl  WHQPOPMAIINH,
nH(OPMAITMOHHON 0€30TaCHOCTH JTUYHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBbHLIC y‘leﬁﬂble I[EﬁCTBPISI

1) oOmenue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HH,

pacmo3HaBaTh HEBepOaJbHBIC CpEACTBa OOIIEHUS, ITOHUMATh 3HAYCHHC
COITMAIBHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKA KOH(IUKTHBIX CHUTyalluid H
CMSATYATh KOH(IJIMKTHI;

BIAJETh  Pa3IMYHBIMH  crocoO0amMu  OOIIEHHWS W B3aUMOJICHCTBHS,
apTYMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(PIMKTHBIC CUTYalIHH;



Pa3BEPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

MOHMMATh W HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAWBUYaTbHON
paboThI;

BBIOWpATh TEMATUKy W METOJIbI COBMECTHBIX JEHCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaXKJIOr0 YiI€HA KOJUIEKTHUBA;

NPUHUMATh [€JIM  COBMECTHOM  JIESITEIBHOCTH, OpPraHU30BBIBaTH U
KOOPJAWHUPOBATh JICWCTBHUS IO MX JOCTHMIKEHUIO: COCTABILITH IUIAH JIEUCTBUM,
pacnpenensiTh poiu ¢ Y4ETOM MHEHHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAaue€CTBO CBOETrO BKJI3Ja W KaXJOro Y4YaCTHMKAa KOMaHIbl B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OIEHUBATh HWJIEM C TO3ULHMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHbBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) camoopranuszanmus:

CaMOCTOSITEJIbHO OCYIIECTBIIITH ITO3HABATENBHYIO JEATEIBHOCTD, BBISBIATH
po0JIeMBbI, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIE 3a/ladu B 00pa30BaTEIHbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSTENIbHO COCTABJISITH IUIAH pELIEHUS MpoOJieMbl C  Y4ETOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEU U MPENOYTECHUH;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

paciupsATh paMKu y4eOHOTo MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTESHUM;

JiejaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OMBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKON SPYIULIUUA B
pa3HBIX O00JIACTSIX 3HAHUW, IOCTOSIHHO TMOBBIMIATH CBOM OOpa3oOBaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B AEATECIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJIeTh  HABbIKAMM  TO3HABaTEJIbHOM  peduieKCuu  Kak  OCO3HAHUsA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTEIBHBIX MPOLECCOB, MX PE3YJbTATOB W



OCHOBaHMI, MCIOJIb30BaTh MPUEMBI peIIeKCUU JUIsl OLICHKW CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

OIIEHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATH PEIICHUS TI0 UX CHIKCHUIO;

NPUHUMATh MOTHBBI M apTryMEHThl JAPYIHMX IPU aHAJIU3E PE3YJbTaTOB
NeSTeTLHOCTH.

3) npuHATHSA ce0s1 M APYTrUX:

NpPUHUMATh ceOsl, MOHUMAasi CBOM HEJOCTATKHU U IOCTOUHCTBA,

NPUHUMATh MOTHBBI M apTyMEHTHl JAPYIMX TPU aHAIMU3E Pe3yJbTaTOB
JIEeATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OLIHUOKY;

pa3BHBATh CIOCOOHOCTH MMOHUMATh MUP C TTO3HIINH IPYTOTO YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

B mponecce m3yueHuss Kypca HMHGOPMATHKU yriyOn€HHOTO ypoBHS 6 10
Knacce oOydalmMMHUCS  OyAyT JOCTUTHYTHI  CIEAYIOIIHE  MpeAMETHBIC
PE3yIBTaTHI:

BJIQJICHUE TIPEJCTABICHUSAMH O pOJIM WH(POPMAIIMM W CBS3aHHBIX C HEU
MPOIICCCOB B TMPHUPOJIC, TEXHHUKE M OOIIECTBE, IMOHITHUAMU «HUH(pOpMAIHL,
«MHPOPMAIMOHHBIA  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMEI»,
«cucTeMHbIN dhHEeKT», «MHPOPMAIIMOHHAS CUCTEMaY, CUCTEMa YIIPABJICHU;

BJIQJICHUE METOJaMH ToMcKa wuHpopManuu B cetu VHTepHeT, ymeHue
KPUTHUYECKU OTICHUBATh WH(OPMAITNIO, TIOJYYCHHYIO U3 ceTn VHTepHEeT;

YMEHUE XapaKTepu30BaTh OOJBINNE JaHHBIE, NPHUBOJIUTH MPUMEPHI
WCTOYHUKOB WX TIOJIyYCHHs] W  HalpaBJICHUS  HMCIOJb30BaHUSA, YMEHUE
KJIacCH(UIIMPOBATh OCHOBHBIC 3a/ladydl aHajdu3a JaHHBIX (TIPOTHO3UPOBAHWME,
KIaccuuKarms, KJIaCTEepHU3aIIns, aHaIM3 OTKJIOHCHU), TOHNMAaTh
MOCJICIOBATEIHFHOCTD PEIICHUS 3a7a9 aHAIM3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYMCTKA W OIICHKAa KayecTBa JaHHBIX, BBIOOp W/WIW TIOCTPOCHHE MOJICIIH,
npeoOpa3oBaHue JaHHBIX, BU3YAIH3aIlMs JaHHBIX, HHTEPIIPETAIUS PE3YJIbTaTOB;

MOHMMAaHUE OCHOBHBIX TPHHIIMIIOB YCTPOHWCTBA W (DYHKITMOHHPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX ¥ MOOHMIBHBIX KOMITBIOTEPOB, TCHIACHIIMA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBBIKAMU PAOOTHI C OMEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOTO OOCCIICUeHHUs] [UIsl PEIIeHHs Y4YeOHBIX 3amad  IIo
BBIOpAHHOH CTICITHATH3AINY;

HaJIM4YUEe MPEJCTABICHUI 0 KOMIIBIOTEPHBIX CETSIX U MX POJIK B COBPEMEHHOM
MUpE, 0 0230BbIX IPUHIIUIIAX OPTraHU3AIUU U PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cetei, 00 oOmUMX TpUHIMNAX pPa3paboTKu W (PYHKIIMOHUPOBAHUS HWHTEPHET-
MIPUJIOKEHNM;



NOHUMaHUE Yrpo3 HWHGOPMAIMOHHOW OE30MacHOCTH, MCIOJIb30BAaHUE
METOJIOB M CPEACTB MPOTUBOJCHCTBUA HSTUM yrpo3aM, COOJIIOJIEHUE MeEp
0€30MacHOCTH, MPEIOTBPAIIAIOIINX HE3aKOHHOE PACIIPOCTPAHCHHUE TIEPCOHATBHBIX
JTAHHBIX, COOJIIO/IEHNE TPEOOBAHUI TEXHUKU O€30MaCHOCTH M TUTMEHBI TIPU padoTe
C KOMITBIOTEPAMH U JPYTUMHU KOMIIOHEHTaMU IIUGPOBOTO OKPYKEHUsI, IOHUMaHNE
MPABOBBIX OCHOB HKCIOJB30BaHMUSI KOMITBIOTEPHBIX MporpamMm, 0a3 JaHHBIX U
paboTel B ceTn IHTEpHET;

MOHMMAaHUE OCHOBHBIX TMPUHIIUIIOB JHCKPETH3AIlMH PA3JTHYHBIX BHJIOB
uHhoOpMaIIMK, YMEHHE ONpeneisaTh HWHOOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpaduueckux W 3BYKOBBIX JAHHBIX TPH 3aJaHHBIX MapaMeTpax TUCKPETU3AIlHH,
YMEHUE OIpPEACNATh CPEIHIOI0 CKOPOCTh Tepeladd JaHHBIX, OICHUBAThH
W3MEHEHHE BpPEMEHU IMepefadyd MNpU HM3MEHEHWHW HHQPOPMAIMOHHOTO 00BEMa
JAHHBIX U XapaKTePUCTUK KaHaIa CBSI3H;

YMEHHUE WCIIOJIH30BaTh MPU PEIICHUH 3a7]a4 CBOWCTBA MO3WUIIMOHHOW 3aInich
YHCEJI, aITOPUTMA TTOCTPOSHUS 3alIMCH YKCIIa B TIO3UIIMOHHOW CHCTEME CUMCIICHUS
C 3aJlaHHBIM OCHOBAHHMEM W TTOCTPOSHHUS YHCJIa TI0 CTPOKE, COJIEpIKaIIeH 3aInch
ATOTO YHWCIAa B TO3WIMOHHOW CHCTEME CUUCICHUS C 3aJlaHHBIM OCHOBAaHHEM,
YMEHHUE BBIMOJIHATh apu(PMETHYECKUE OIepariid B IMO3UIIMOHHBIX CHCTEMax
CUHCIICHUS,

yYMEHHUE BBIMOJHATH MPeoOpa30oBaHusl JOTUYECKUX BBIPAKEHUHN, HCHOIB3YS
3aKOHBI anreOppl JIOTMKHA, YMEHHE CTPOWTH JIOTHYECKOE BBHIPAKCHHUE B
JIM3BbIOHKTUBHONW M KOHBIOHKTHBHOM HOPMAJIBHBIX (DOpMax 10 3aJIaHHOM TabJuIie
WUCTUHHOCTH, HUCCJEN0BaTh OOJACTh MCTHMHHOCTH BBICKA3bIBAHHUS, COJIEPKAILETO
NepEeMEHHBIC, PEIIaTh HECIOKHBIE JIOTHYECCKUE YPAaBHEHUS U CUCTEMbI YPaBHECHUI;

NOHMMaHUE 0a30BbIX QJITOPUTMOB OOPaOOTKM YMCIOBOM U TEKCTOBOU
uHpopmaluu (3anuMch yucea B MO3UIMOHHON CUCTEME CUHCIICHHUS, HAXOXJECHUE
BCEX MPOCTHIX YUCEN B 33JaHHOM JHrana3oHe, 00padoTKa MHOTOPA3PSATHBIX IIEIIBIX
YHCEeJl, AaHAJIU3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB TIOMCKA U COPTHPOBKH,
YMEHUE ONpPENeTsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cyMMHpOBaHHE DJIEMEHTOB MacCHBAa, COPTUPOBKAa MAacCuBa, TMepeOOpHbBIC
QITOPUTMBI, TBOMYHBIA TOUCK) U MPUBOJIUTH MPUMEPHI HECKOJIBKHX aJTOPUTMOB
Pa3HOU CIIOKHOCTH IS PELIEHUs OJJHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM SI3BIKOM IMPOTPAMMHUPOBAHHS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mpeacrtaBieHusiMu O O0a30BbIX THUIAX JIAHHBIX U
CTPYKTypax JaHHBIX, YMEHUE HWCIOJIb30BaTh OCHOBHBIC  YIPABISIONINAC
KOHCTPYKITUH, YMEHHE OCYIIECTBIATh aHAJU3 TPEII0KEHHON IPOrpaMMBbI:
OTIPEICISITh PE3YJIBTAThl PA0OTHI MPOTPAMMBI TP 33aJIaHHBIX MCXOIHBIX TaHHBIX,
OTIPEIeNSITh, MPU KAKWX HMCXOIHBIX JAHHBIX BO3MOXKHO TOJYyYEHHE YKa3aHHBIX



pe3yJbTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT NPUBECTH K OHIMOKe B paboTte
porpamMmbl, GOPMYITUPOBATH MPEIIOKEHUS MO YIYUIICHHIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAaHHBICE TEKCTOBbIE JOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MAaTEPHAIIBI C UCTIOJIH30BAaHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE HCIIOJIb30BATh AJIEKTPOHHBIE TaOIHUIIBI JJI aHAIM3a, IPEICTABICHHUS
U 00pabOTKM  JaHHBIX  (BKJIIOYAash  BBIUMCICHHE  CYMMBI,  CpPEIHETO
apudmeTnyeckoro, HaWOOJBIIETO W HAWMEHBIIET0 3HAYCHHH, peIICHHE
ypaBHEHHUH, BBIOOpP ONTUMAIBHOIO pPEUICHMs, MOJ0Op JIMHUU TPEHAA, PElIeHUe
3a/1a4 MPOTHO3UPOBAHUA).

B mpomnecce uzyuyenus kypca uHpopmatuku yriayonéHHoro ypoBHsa 6 11
Knacce OOydalOmMMHCS OyAayT JOCTUTHYTHI  CIEAYIOIIHE  MPEAMETHBIC
PE3yJIbTATHI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, OIMYCKAIOIIUE OJHO3HAUYHOE
JIEKOJIUPOBaHUE COOOIIeHNN (MpeUKCHbIE KOJbl), HCIOJh30BaTh IPOCTEUININE
KOJ/IbI, KOTOPBbIE TIO3BOJISIIOT OOHAPYKUBATh M MCIPABIATH OUIMOKH MpHU Tepeaade
JaHHBIX, CTPOUTH KO, 00eCreuYMBAIONIMA HAMMEHbBIIYI0 BO3MOXHYIO CPEIHION0
JUIMHY COOOIIEHUsI MPH HM3BECTHOM YacTOTE€ CHUMBOJIOB, MOSCHATh TPHUHIIUIIBI
paboTHI POCTHIX ANTOPUTMOB CKATUS JaHHBIX;

yMEHHUE pelaTh aITOPUTMUYECKHUE 3a/layM, CBSI3aHHBIE C aHaJIU30M TpadoB
(3a1aun  TOCTPOEHHUS ONTHMAIbHOTO TMYTH MEXIy BepiimHamMu rpada,
ONpEJENCHUs]  KOJMYECTBA  PA3jMYHbIX  NyTe  MEXAy  BepIIMHAMU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHEe HCIOJIb30BaTh JEPEBbs MpU
aHallM3€ W TIOCTPOSGHWU KOJOB M [UIsl TPEACTaBICHUS apu(METUICCKHUX
BBIPKEHUI, TIPU PEIICHUU 33J]]a4 MMOMCKAa U COPTHUPOBKH, YMEHUE CTPOUTH JEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3padbaTbiBaTh U 0OOOCHOBBIBATH BHIUTPHIIIHYIO
CTpPATETUIO UTPHI;

yMEHHE pa3pabaTbiBaTh U pEalM30BbIBaThb B BHJIE MpPOrpaMM Oa30BbIe
aJITOPUTMBI, YMEHHE HCIOJB30BaTh B MpOrpaMMax JaHHbIE PAa3IUYHBIX THIIOB C
y4€TOM OTpaHMYEHHUI Ha JMana3oH MX BO3MOXHBIX 3HAYCHHUM, MPUMEHSTH MpH
pEIICHUH 3371a4 CTPYKTYPBI TaHHBIX (CIIMCKHU, CIOBAPH, CTEKH, OUEepPEIH, JCPEBbH),
UCIIONb30BaTh 0a30BbIe OMEpali CO CTPYKTypaMu JaHHBIX, MPUMEHATDH
CTaHJAPTHbIE U COOCTBEHHBIE MOANPOTPaMMBbl 1Ji1 00paOOTKM YHCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJB30BaTh MpPH pa3paboTKe mporpamm OHOIHMOTEKH
HOJMpPOrpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXXHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB Cpefbl pa3pabOTKH, YMEHHE HCIIOIB30BaTh CPEACTBA OTIAIKU IPOTpaMM B
cpelie MporpaMMHUPOBaHUS, YMEHHE TOKYMEHTHPOBATh MIPOTPaMMBI;

YMEHUE CO3/aBaTh BEO-CTPaHULIbI;



BJIaJICHUE OCHOBHBIMH CBEJEHUAMH O 0a3ax [aHHBIX, UX CTPYKTYypE,
CpelCTBaxX CO3JaHUsl M paboThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIWYHbIC
(penairoHHbIe) 0a3bl JAaHHBIX (COCTaBIISTH 3aMPOCHl B 0a3ax JaHHBIX, BHITIOIHATH
COPTUPOBKY M TIOMCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyI0 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

yMEHHUE MCTOJB30BaTh KOMITBIOTEPHO-MAaTEMAaTUYECKUE MOJICIN JJI aHaIn3a
O0OBEKTOB M TIpOlecCOB: (OPMYIHPOBATH II€JIb MOJICTUPOBAHMS, BBIMOIHATD
aHalu3 pe3yJbTaTOB, TMOJYUYEHHBIX B XOJE€ MOJCIMPOBAHUSA, OIICHUBATH
COOTBETCTBHE MOJIEIH MOJEIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEICTaBIATH
PE3yNbTAThl MOJICTTUPOBAHUS B HATJISITHOM BHUJIC;

YMEHUE OpraHW30BbIBATh JIMYHOE WH(POPMAIMOHHOE TIPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3JMYHBIX CPEJICTB HU(PPOBBIX TEXHOJIOTHMA, TOHUMAHUE
BO3MOXKHOCTEH IHM(POBBIX CEPBUCOB T'OCYJAPCTBEHHBIX YCIYT, IH(PPOBHIX
00pa30BaTENbHBIX CEPBUCOB;

MOHMMaHUE OCHOBHBIX MPHUHIIMIIOB PaOOThI, BOZMOKHOCTEH U OTpaHUYCHUS
MPUMEHEHUST TEXHOJIOTHH MCKYCCTBEHHOTO HWHTEIJICKTAa B PA3IMYHBIX OOJACTSX,
HAJIMYUE TPEJACTaBICHUNH O Kpyre pelaeMblX 3aJad MAIIMHHOTO OOydYeHus
(pacnio3HaBaHUs, KIaCCH(PUKAIMN U MPOTHO3ZUPOBAHUS) HAIWYUE MPECTaBICHUN
o0  WCMONB30BaHWM  WH(DOPMAIMOHHBIX  TEXHOJOTUHA B Pa3IMYHBIX
npodeccuOHANIbHBIX cdhepax.
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ITPOBEPAEMBIE HA EI'D 11O HTH®POPMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbLHON
IMPOT'PAMMBI CPEJHEI'O OBIHIEI'O OBPA30BAHUA

Kon
NpoBepsIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeOOBAHUSA K NPEIMETHBIM pPe3y/IbTaTaM 0CBOCHHUA
OCHOBHOI1 00pa3oBaTe/ILHOMH MPOrPaMMbI CpeIHero 001ero
oOpa3oBaHus

1.

3name (nonumams)

1.1

[ToHnmMaHue OCHOBHBIX NPUHIUIIOB YCTPOWCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHIECHLUMN
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTU; BJaJleHUE HaBBIKAaMU padOThHI ¢
ONEpAlMOHHBIMM CHCTEMaMH M OCHOBHBIMH BHUJAMU IPOrPAMMHOTO
ofOecrieueHus s pemieHus y4eOHbIX 3aJad 1O  BBIOpaHHOM

cricnyajan3anuu

1.2

Hanuune HpeI[CTaBJ'ICHI/Iﬁ 0 0a30BBIX [NIpUHOUIIaAX OpraHru3allii M

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3

ITormmaHe OCHOBHBIX IIPUHOUIIOB AWCKPETU3aluU PA3JIMYHBIX BHI0B

uH(popMauu

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOpPaOOTKHM YHMCIOBOM M TEKCTOBOMU
uHpopMaluu (3amUCh 4YMCEd B MO3UIMOHHOM cHCTEME CUMCIEHUS,
JIETUMOCTb IIEJIBIX YHCEN;, HAXOXKJCHUE BCEX MPOCTHIX YHCEI B 33JJaHHOM
nuamazoHe, 00pabOTKa MHOTOpPa3psAHBIX —IEJIBIX  YHCEN, aHau3

CHUMBOJIBHBIX CTPOK U ,[[pyFI/IX), AJITOPUTMOB ITOUCKA U COPTUPOBKU

1.5

3HaHHe (bYHKI_[I/IOHaHBHBIe BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPEACTB

Cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEACHHSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE,

CpeacCTBax CO3AaHuA U paGOTI)I C HUMH

1.7

ITonnMaHne BO3MOXKHOCTEN ¥ OTPAaHUYCHUM TEXHOJIOTUH UCKYCCTBEHHOIO
UHTEJUIEKTa B pPa3JIMYHbIX OOJIACTSX; HAJM4YUe MpPEACTaBICHUNA 00
UCTIOJBb30BaHUM  WH(POPMALMOHHBIX  TEXHOJOTHH B Pa3IUYHBIX

npodeccuoHaIbHBIX chepax

1.8

Bnanenve TeopeTMdyecKUMM amnmapaToM, IO3BOJISIOLUIMM OCYILECTBIATh
IIPEJICTaBICHNUE 33JaHHOI0 HATypaJbHOI'O YKCJIA B Pa3IMYHBIX CHUCTEMAX
CUMCIICHUS; BBIIOJHATH MpPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH,
UCTIONB3YS 3aKOHBI anreOpbl JIOTHKH; ONPEACATh KpaTdyallliuii myTh BO
B3BCIIEHHOM rpade U KOJIMYECTBO MyTed MeXAy BepUIMHAMHU

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymems

2.1

YMeHHe HCIOIb30BaTh KOMIIBIOTEPHO-MATEMaTUYECKUE MOJEIU  JIA
aHanu3a 00BEKTOB U MPOLECCOB: (POPMYIHPOBATH LIENb MOAEIHPOBAHUS,
BBIIIOJIHATh AQHAIU3 PE3YJIbTaTOB, IOJYYECHHBIX B XOAE MOJEIUPOBAHMS;
OLICHUBATh AaJIeKBaTHOCTh MOJEIU MOJEIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIATH PE3YIbTAThl MOACIMPOBAHUS B HATJISIIHOM BU/IE

2.2

YMmenue KiaaccH(UIMPOBATH OCHOBHBIE 3aJadyd aHalIM3a JaHHBIX
(MporHO3UpPOBAHHKE, Kiaccudukanus, KJIacTepHU3aIlns, aHaIH3
OTKJIOHEHUI1); MOHMMATh IOCIEI0BATEIbHOCTh PEIICHUS 3a/lad aHajIu3a
JAHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYNCTKA M OI[EHKA KauyecTBa AaHHBIX,
BBIOOp W (MJIM) TIOCTPOGHHE MOJETH, Mpeodpa3oBaHUE JaHHBIX,

BU3YyalIU3alud JaHHBIX, MHTCPIPETALIUA PE3YJIbTATOB
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YMmenue onpenensiTh HHPOPMALMOHHBIH 00bEM TEKCTOBBIX, TpapUUecKux
¥ 3BYKOBBIX JJAaHHBIX MPU 33JJaHHBIX MapaMeTpax JUCKPETH3alUU. Y MEHUE
OTIpPEeNeNIATh CPEJHIOI CKOPOCTh Tlepeladd  JaHHBIX, OICHUBATh
U3MEHEHHE BPEMEHH TIepeladyd NP H3MEHEHHH HH(GOPMAIIMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaia CBI3U
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YMmeHue CTpOUTb KO/, 066CHC‘1HBEHOH.[PIIZ HaMMCHbBIIYIO BO3MOKHYIO

CPCAHIOKO NJINHY COO6H_ICHI/IH IpH H3BECTHOM YaCTOTE CHMBOJIOB

2.5

VYMeHHe HuCronb30BaTh NPHU PEIICHUH 3a/Jad CBOMCTBA MO3UIMOHHOU
3alUCU YHCEN, AJITOPUTMBI MOCTPOCHMS 3aMUCH YKCIa B TO3UIMOHHOM
CHUCTEME CUHUCJICHHUSl C 3aJaHHBIM OCHOBAHHEM W IOCTPOCHMS YHCIIA IO
CTpOKE, COJAep)Kalllell 3amuch 3TOr0 YHMCIa B IO3ULUOHHON CHCTEME
CUMCIICHMSI C  3aJlaHHBIM  OCHOBAaHHMEM; YMEHHUE  BBINOJHATH

apI/I(i)MeTI/ILICCKI/Ie onepanr B MO3UIIUOHHBIX CUCTEMAX CUUCIICHUSA

2.6

VYMeHHe CTpOUTHh JIOTUYECKOE BBIPAXKEHHWE B JAUIBIOHKTUBHOH W
KOHBIOHKTUBHON  HOpMallbHbIX  (opmax 1O 3adaHHON  Tabmuie
WUCTUHHOCTH; HUCCJIEIOBaTh O0JIACTh  HMCTUHHOCTH  BBICKA3bIBAHUS,

COACPKAIICTO MEPEMECHHBIC; PCIIATh HECJIIOKHBIC JIOTUYCCKUC YPABHCHU A

2.7

VYMeHue pemarbs alrOpUTMHUYECKHE 3aJa4yd, CBS3aHHBIE C aHAIU30M
rpadoB (3a7auu MOCTPOCHHS] ONTHMAIBHOTO IYTH MEXAY BEpUIMHAMHU
rpada, omnpenenaeHusl KOJIMYECTBA PA3IUYHbIX IMyTEeH MEXIy BepIIMHAMU

OPUEHTHPOBAHHOTO ALMKIMYECKOTO Tpada)

2.8

YMeHue ucnosib30BaTh JACPEBbs NMPU aHAIHM3E M MOCTPOCHUH KOJIOB U JIJIst
MPEICTaBICHUS apU(PMETHUECKUX BBIPAKEHUN, MpPU pEUICHUH 3aaa4y
MOKWCKa U COPTHUPOBKH;, YMEHHUE CTPOUTH JAEPEBO HUIPHI MO 33aJaHHOMY

QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIMIPHIIIHYIO CTPATETHIO




UTPBI

2.9

YmMmenue AHAJIM3UPOBaTh aJIrOPUTMbBI C  HCIIOJIB30BaHHUEM Ta6J'II/IH
TPACCUPOBKH,; ONPCACIATH 0e3 HCIIOJIb30BaHUS KOMIIBIOTEpa PE3YyJIbTAThI
BBIIIOJIHCHUS HCCJIOKHBIX IIPOrpaMM, BKIIIOYAIOMIUX HHKJIbI, BETBJICHUA U

noanporpamMmsal, Ipu 3aJaHHbIX HCXOAHBIX JaHHBIX

2.10

YMeHue OompeneniTh CIOXKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX
IrOpUTMOB (CYMMHPOBAHHME JIEMEHTOB MAacCHBa, COPTHPOBKA MacCHUBA,
nepeGopHbIE ANTOPUTMBI, JBOWYHBIA TMOUCK) M MPUBOJIUTH MPUMEPHI

HECKOJIbKHX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJIA pCHICHUA O)IHOﬁ 3aga4un

2.11

Brnanenne yHHMBEpCAaTbHBIM SI3BIKOM POTPAMMHPOBAHHS  BBICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), nmpencraBieHusiMu 0 6a30BbIX
TUNAX JAHHBIX U CTPYKTYpax IaHHBIX; YMEHHE HCIOJIb30BATh OCHOBHBIC
VIPaBISIONIME  KOHCTPYKIIMH;  yYMEHHE  OCYIICCTBIATH  aHAH3
NPEUVIOKEHHOM ~ MPOrpaMMbl:  ONPEAETSATh  Pe3ynbTaThl  paboThI
NpOTrpaMMbl TIPU 3a/IaHHBIX UCXOJHBIX JAHHBIX; OMPEACISTh, MPH KAKUX
HCXOOHBIX JAaHHBIX BO3MOXHO TIIOJYUYCHHC YKa3aHHBIX PE3YJIbTATOB;
BBIABIISITH JIaHHBIC, KOTOpBIE MOTYT IpPHBECTH K omHOke B pabore
IIpOrpaMMEl; dbopMynupoBaTh  NPEMIOKEHUS O  YIYYHICHUIO

IIPOrpaMMHOr0 KoJia

2.12

VYMenue PEAIN30BbIBATH Ha BI)I6paHHOM JJIA HU3YUCHUA SI3BIKE
nporpamMMupoBaHust Beicokoro ypoBHs (ITackane, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBbI 0OPaOOTKH YUCENl, YUCIOBBIX MOCIEI0BATENbHOCTEN
U MaCCHBOB: MMpEeaACTaBJICHUEC YHUCIIa B BHUAC Ha60pa IPOCTBIX
COMHOJKUTENCH; HaX0XICHHEe MaKCUMaJbHONH (MUHUMAJIbHOM) LU(PHI
HATypaJbHOr'0 4uciia, 3allMCaAaHHOI0 B CUCTEMEC CUUCIICHUA C OCHOBAHUECM,
He mpeBblmaomM 10; BeuMCIeHHE OOOOIIEHHBIX XapaKTEPUCTHK
AIIEMEHTOB MacCHBa WJIM YHUCIOBOM IIOCIEIOBATENbHOCTH (CYMMBI,
MMPOU3BCACHU A CpCAHCTO apI/I(l)MeTI/I‘-ICCKOI‘O, MHUHUMAJIBHOI'O u
MAaKCUMAJIbHOI'O 3JIEMCHTOB, KOJIMYCECTBA 3JICMCHTOB, YAOBJICTBOPAIOIINX
3alaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MAacCHUBa; yMEHHUE
UCMO/Nb30BaTh B IPOrpaMMax [JaHHbIE pa3IMYHbIX THUIOB C YYETOM
OFpaHI/I'-IeHI/Iﬁ Ha Oualla3oH HX BO3MOXXHBIX 3Ha‘IeHI/II>'I, IMPUMCHATH HIPU
pELIeHUH 3a/1a4 CTPYKTYpPbI JaHHBIX (CIIHMCKH, CIOBapH, CTEKH, O4Yepeu,
JIepeBbs1); IPUMEHSTh CTaHAAPTHbIE U COOCTBEHHBIE MOJIIPOrPaMMBbI IS
00pabOTKM YHMCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIBb30BaTh MpHU
pa3paboTke mporpaMMm OHOIHOTEKH MOANPOTPAMM; YMEHUE UCIIOIB30BaTh

CPEJCTBA OTJIAJIKH IIPOTrPAMM B CpeEJIe IPOrpaMMHUPOBAHUS

2.13

YMmenune HCIIOJIB30BaTh OJICKTPOHHBIC Ta6J'H/IIII)I JIIA aHalImu3a,




NPECTaBICHUs W O00pa0OTKM NaHHBIX (BKJIIOYAs BBHIOOP ONTHMAIBHOTO
peleHus, Mmoadop JUHUM TPEHJa, pelleHHe 3ajad IMPOrHO3UPOBAHMS);
YMEHHME UCIOJIb30BaTh TaONU4yHbIe (peNsLMOHHBIE) Oa3bl NaHHBIX U

CIIPAaBOYHBIC CUCTCMBbI

2.14

YMeHue OpraHu30BbIBaTh JUYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C
UCMOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  LU(QPOBBIX  TEXHOJIOTHUH;
NOHMMaHHE BO3MOXKHOCTEH IHM(POBBIX CEPBHCOB TOCYAAPCTBEHHBIX

ycayr, Hu(GPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMbIX HA EID
1HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

1

[udposast rpaMOTHOCTH

1.1

OCHOBHBbIE TEHJEHIIMH Pa3BUTHS KOMIBIOTEPHBIX TeXHOIOTHH. [lapannensHbie
BBIYMCIICHHs. MHOronponeccopHsle cucremsl. Pacnipenenéunsie

BBIYMCIIUTEILHBIE CUCTEMBI U 00pabOTKa OOJBIITUX JTAHHBIX

1.2

[IpuHIMIIBI TOCTPOCHUSI W amnmapaTHble KOMIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie mnpoTokoibsl. Cerb WurepHer. Anpecamuss B cetu MHTepHer.
[Tporokonsr creka TCP/IP. Cuctema nomeHnnbix uméH. Paznenenue IP-cetn Ha

MOJICETH C MOMOIIIBbI0O MACOK TOJICEeTEH

1.3

daiinoBas cucrema. Ilouck B QaiinoBoit cucreme. [IpuHIUIBI pa3MemeHUsT U
UMeHOBaHMs (ailioB B ponroBpeMeHHoW mamsaTd. [laGrmonbel anst ommcaHUs

rpymi ¢ainos

1.4

CkopocTh  mepenayd  JaHHBIX. 3aBHCUMOCTh BPEMEHH Iepelaud  OT

MH(OPMaLIMOHHOTO 00BbEMA TaHHBIX M XapaKTEPUCTHK KaHaa CBA3U

1.5

[lIudpoBanne nanabx. CuMMeTpudHble U HecuMMeTpuuHble mmdpsl. nudpsr
npocroil 3amensl. lludp Leszaps. Iludp Bmkenepa. Anroputm mmppoBaHus
RSA

1.6

Kompl, mo3Bosstome o0HapyKUBATh M UCTIPABIISATH OIMIUOKHU, BO3HUKAIOIIUE TIPU
nepenave qaHHbIX. Paccrosane Xsommunra. KogupoBaHue ¢ mOBTOpeHHEM OUTOB.

Koawsl XoMMmuHTa

TeopeTtnueckre 0CHOBBI HH(POPMATUKH

2.1

JlBouuHoe  KoaupoBaHWE. PaBHOMEpHbIE U HEPABHOMEPHBIE  KOJBI.
JlekoaupoBaHue COOOIIEHUH, 3alMMCAHHBIX C IMOMOIIBI0 HEPaBHOMEPHBIX KOJIOB.
Ycenosue ®ano. IlocTpoeHrne OJHO3HAYHO IEKOAUPYEMBIX KOZOB C IIOMOIIBIO

nepeBa

2.2

Teopernueckue nNOAXOJAbl K OLIGHKE KOJIMYECTBAa HMHQOpManuu. EnuHUIbI
U3MEpEeHUsl KoiauuyecTBa HHpopMauuu. A(QaBUTHBIH TMOAXON K OLECHKE
KonnyectBa MH(popmanuu. 3aKoH aJAUTUBHOCTH uH(popmanuu. Dopmyrna

Xaptim. Uadopmanus u BepositHocTh. Dopmyna [llenHona
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Cuctembl cumcnenus. Pa3BépHyTas 3amuch LENbIX W JAPOOHBIX YHCEN B
MIO3ULMOHHOM cucTeMe cuucieHus. CBOWCTBa IO3MLMOHHOM 3allUCH YHCIIA!
KOJIMYECTBO IH(P B 3alKCH, MPU3HAK JCTUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUHCJIEHMsI. AJITOPUTM MEPEBO/IA LIETOT0 Yncia U3 P-u4HOM cucTeMBbl CUMCIIEHUS

B JIECATHYHYIO. AJIITOPUTM IepeBoja KOHeUHOW P-nuyHOW npobu B AECATUYHYIO.




AJIropuT™M mepeBoAa LEJIOro YMcia U3 JAECATUYHOW CUCTEMbI CUHCICHUS B P-
nunyro. IlepeBox KoHeYHOW jecsaTUYHOM japodbm B P-uunyro. J[BomuHas,
BOCBMEpPUYHAS U MIECTHAAIATEPUYHAS CHCTEMbI CUMCIICHUS, CBS3h MEKY HUMH.

ApI/I(I)MeTI/I‘leCKI/IC Oorcpaiyu B ITO3UIUOHHBIX CUCTCMAX CUHHUCICHUA
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Tpoana;I YpaBHOBCUICHHASA CUCTEMA CUHUCIICHUS. I[BOI/I‘-IHO-I[CCHTI/I‘IHB.SI CUCTEMA

CUHCIICHUA

2.5

Komuposanue texkcroB. Komuposka ASCIL. OxnobaiiTHbie KOaupoBKU. CTaHIapT
UNICODE. Kommposka UTF-8. Ompenenenne uHPOPMAIMOHHOTO OOBEMA

TEKCTOBBIX COOOIIEHIHI

2.6

KomupoBanue nzoopakenuii. OneHka HHOOPMAIITMOHHOTO 00bEMa TpadUuecKux
JAHHBIX TP 3aJaHHBIX Pa3PEIICHUH U TIIyOMHE KOJAMPOBaHUA IiBeTa. L[BeToBBIE
monenu. KomupoBanue 3Byka. OueHka MHPOpPMAMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPU 3aJIaHHbIX YaCTOTC AUCKPCTHU3AIUU 1 PA3PAAHOCTU KOJUPOBAHU

2.7

Anrebpa goruku. [loHATHe BBICKa3bIBaHMA. BbICKa3bIBaTeNbHBIE (HOPMBI
(mpeaukatsl). KBaHTOpPHI CyI1eCTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabmuipl KcTUHHOCTU. Jlornueckue BbIpAXKEHUS.
Jlormueckue ToxxaecTna. Jlornueckue onepanuu 1 onepannuy HajJl MHOKECTBAMHU.
3aKkoHbl anreOpbl JIOTMKU. OKBUBAJIEHTHBIE IPEOOpa30BaHUS JIOTUYECKUX
BbIpaXeHM. JIornueckne ypaBHEHUS U CUCTEMbl YPaBHEHHUN.

Jlornueckue (GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOKHBIX JIOTHYECKHX
(GyHKIUH OT KOJMYECTBa apryMEHTOB.

Kanonuueckue Gpopmbl IOTHYECKUX BBIPAKEHUI

2.8

COBepIJ_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJIBHBIC (I)OpMI:;I,

AJIITOPUTMBI UX MMOCTPOCHHA 10 Ta6J'H/IIIe HCTUHHOCTH

2.9

Jlormyeckne nsnemMeHTBl B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psaseii cymmarop. [locTpoeHHe cXeM Ha JIOTMYECKHX 3JIEMEHTaxX I10
3aIaHHOMY JIOTMYECKOMY BBIPQKEHMIO. 3allUCh JIOTMYECKOI'O BBIPAKEHUS [0

JIOTHYECKOU cXEMeE

2.10

Monenn u mopenupoBanue. llenn monenupoBaHHs. AIEKBATHOCTH MOJENIU
MOJIETTUPYyeMOMY O00BEKTY WU Tiporieccy. Dopmanusanus NpUKIaJIHbIX 3a1ad4.
[IpeacraBnenue pe3yibTaToOB MOJACIUPOBAHUS B BUAE, YIOOHOM JIJIsl BOCIIPUSATHUSA

yenoBekoM. ['paduueckoe mpecTaBieHne JaHHbIX (CXEMBbI, TAOJIUIbI, TPaQUKH).

2.11

[IpencraBneHne wenbIX 4YHCEN B NaMATH KoMmmbioTepa. OrpaHMYEeHHOCTH
Jyarna3oHa 4Yucel NpH OrpaHWYeHHHM KoluuyecTBa paspsinoB. [lepemonnenue
pa3psaHOl ceTku. be33HakoBbie U 3HAKOBBIE JAaHHBIE. 3HAKOBBIM OUT. J|BOMYHBIIA
JIOTIOJTHUTENBHBIN KOJI OTPUIATEIbHBIX YHCEN.

[loOutoBele jorumueckue onepauud. Jlormueckuid, apupmeTHUecKUidl u

nukrueckuii  capurn.  llludpoBanue ¢ moOMOIIBI0 TOOUTOBOHM  oOIepanuu




«uckiarogarontee I

2.12

HpCI[CTaBJ'IeHI/Ie BCIICCTBCHHBLIX YHCCII B IMaMATH KOMIIBIOTEpPA. 3Hayamas 4acThb
U HOopsAAaOoK 4YHCJIa. I[I/Ial'[a3OH 3HAYCHUH BEIIECTBEHHBIX YMCE]l. HpO6JICMBI
XpaHCHUS BCHICCTBCHHBLIX YHCCI, CBA3AHHBIC C OI'PAHUYCHUECM KOJUYCCTBA
paspAaaoB. Brinonnenue onepaunﬁ C BCUICCTBCHHBIMH YHCJIaMH, HAKOIIJICHHUC

OIIHOOK IIPpU BBIYUCIICHUAX

2.13

I'padsr. OcHoBHble moHATHA. Buabl rpados. Onucanue rpadoB C MOMOLIBIO
MaTpHUl] CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Pemienue
QITOPUTMHYECKUX 3a7ad, CBS3aHHBIX C aHamm3oM TpadoB (TOCTpOCHHUE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu TIpada, OIpeleeHue KOoJIMYecTBa

pa3IMYHBIX MyTell MEXIy BEepIIMHAMH OPHEHTHPOBAHHOTO AlUKINYECKOTO

rpaga)

2.14

HepeBbst. bunapHoe nepeBo. /[lepeBbs mnoucka. CrnocoObl 00xonxa Jepesa.
[IpencraBienne apuMeTHYECKUX BhIpaXXEHUI B BHIE JepeBa. lMcmonb3oBaHue

Fpa(pOB H JCPCBLEB IIPH OITMCAHUHA 00BEKTOB U MMPOLECCOB OKPYKAOIIECTO MUPa

2.15

JIMCKpeTHBIE UTPHI IBYX MTPOKOB ¢ mosHoW uHpopmarnmei. [Toctpoenue aepesa
nepebopa BapuUaHTOB, OMNHMCAHME CTpaTerMd Wrpsl B TaOaM4HOM (dopme.

BeIurpsIniHbie ¥ MPOUTPBIIIHBIE TO3UIUH. BEIMTPBIIIHEIE CTPAaTEruu

2.16

Cpe,Z[CTBa HCKYCCTBEHHOI'O HUHTCIIJICKTA. I/IIIGHTI/I(i)I/IKaHI/IH u ITIOUCK
1/1306pa>1<eHH1“4, paclio3HaBaHUC JIUII. Hcnons3oBaHue METOIOB HCKYCCTBCHHOTI'O
HHTCIJICKTA B 06yqa}0mﬂx cucteMmax. Mcnonap3oBaHne METOIOB HCKYCCTBCHHOI'O

MHTEJUIeKTa B poboToTexHuke. IHTepHeT Bemeil. Heliponnsie cetn

ANTOpUTMBI B IPOTPAMMHUPOBAHUE

3.1

CDOpMaJ'II/BaI_II/IH IMOHATHA aJIl'OpUTMa. Mamuna TBIOpI/IHFa KaK YHHUBEpCaJbHAsA

MOJIEJIb BEIYUCICHUN

3.2

OneHka CIOKHOCTH BBIYUCIECHUN. BpeMms paGoTel W 00BEM HCHOIB3yeMOMH
MaMaTH, WX 3aBUCUMOCTh OT pa3Mepa HCXOJHBIX JaHHbIX. OleHka
ACUMIITOTUYECKOM CIIOKHOCTU ~QJITOPUTMOB. AJTOPUTMBI  MTOJIMHOMUAIBHOMN
cnoxHocTtH. [lepebopubie anropuTmsbl. [Ipumepsl pa3IMUHBIX  aITOPUTMOB

pemicHusd OI[HOﬁ 3ala4, KOTOPbIC UMCIOT PA3JIMUYHYIO CIIOKHOCTb
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Omnpenenenre BO3MOMKHBIX pPE3yJIbTaToB pabOThl MPOCTEHIINX aJrOPUTMOB
YIpaBJIEHUS HMCIOJHUTEISIMH U BBIUMCIUTENBHBIX anropuTMmoB. OmpeneneHue

HCXOIHBIX NAHHBIX, ITPHU KOTOPLIX AJITOPHUTM MOXKCET I4aTh Tpe6y€MbII>i pPe3yjabTaT

3.4

AnropuT™Mbl 00pa0OTKM HATYpaJbHBIX YHCEN, 3aIMCAHHBIX B MO3MIIMOHHBIX
CHCTEMaxX CYHCJICHHS: pa30MEeHHEe 3aluCH 4YWClia Ha OTHCNbHBIE LHU(PBHI,
HaXOXJCHWE CYMMbl M TpPOU3BEACHUS LU, HAXOXKICHHE MaKCHUMAIbHOU

(MMHUMAaJIBHON) IIUQPBHI.




[IpeacraBnenne uncna B BUJE HaOOpa MPOCTHIX COMHOXKHUTENECH. AJNTOPUTM
OBICTPOTO BO3BECHUS B CTeNEeHb. [I0MCK MPOCTHIX YnCeN B 3aJJaHHOM JHara3oHe

C MIOMOIIIBIO AJITOPUTMA «pelIeTo DpaTochenar»

3.5

MHOFOp&BpHZ{HHC OeJabIC YKucia, 3aJa4u JUTUHHOMN apI/I(bMeTI/IKI/I

3.6

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHbIX:
L[EJI0YHMCIICHHbIE, BEIIECTBEHHbIE, CHMBOJIbHbBIE, JIOTHUYECKUE. BeTBieHus.
Cnoxuble ycnoBus. L{ukiel ¢ ycnoBueM. Lukiel mo nepemMeHHOi.

OO06paboTka NMaHHBIX, XpaHsAmuxcs B (ainax. TeKkCToBble W ITBOWYHBIC (haiiIbl.
daiinoBele nepeMeHHble ((aiinoBble ykazatenu). Urtenue u3 daitna. 3amnuch B
Gaiin.

Pazbuenue 3a1aun Ha noazanauu. [loanporpammel (Iporeaypsl ¥ GyHKLIUH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOIHMOTEKH SI3bIKA nporpaMMHupOBaHUS

3.7

Pexypcus. PexypcuBHble mpoueaypsl U ¢yHkiun. Vcrnons3oBaHue creka s

OpraHu3alMK PEKYPCUBHBIX BbI30BOB

3.8

Yucnennsle Meronpl. TouHoe M mpubanmxkEHHOE pelieHus 3anadu. YucieHHoe
pellieHHe ypaBHEHHMH ¢ IMOMOIIbI0 moadopa mapamerpa. UHCIIEHHbIE METOMAbI
pelleHuss ypaBHEHUN: MeToJ mnepebopa, METOJ IOJOBUHHOTO JIEJICHHUS.
[TpubnnxEHHOE BHIUMCIIEHUE JUIMH KpUBBIX. Bbruncienue miomaneit guryp c
MOMOIIBIO YHMCICHHBIX METOAOB (METOJl HMPSAMOYIOJIBHUKOB, METOJ TpaIeLuii).
[Touck makcumyma (MUHMMYMa) (YHKIMM OIHOH NEpEeMEHHOM MeTolI0M

IIOJIOBUHHOI'O ACJICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BCTpoeHHBIe  (YHKIHMU  SI3BIKA
MPOrpaMMHUPOBAHUS ISt 00PaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJIMYECTBA IOSIBICHUM CHMBOJA B CTPOKE,
pa3bueHre CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, IMOHCK MOACTPOKH
BHYTPU JaHHOM CTPOKH, 3aME€Ha HAWIEHHOW MOJICTPOKH Ha JAPYIYIO CTPOKY.
['eneparusi Bcex CIIOB B HEKOTOPOM aidaBuTe, YIOBIETBOPSAIOMINX 3aJaHHBIM

orpannuyeHusM. [IpeoGpa3oBanue yucia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbl W TIOCTIEIOBATENbHOCTH  4WCeN. BprumcieHue  00O0OIMIEHHBIX
XapaKTepUCTHK JJEMEHTOB MAacCHBa WM YHCJIOBOH IOCIIEI0BATEIHLHOCTH
(cyMMBI, TpPOU3BEICHHUS, CPEAHEro apu(PMETUYECKOro, MUHUMAIBHOTO H
MaKCUMAJIBHOT' O DJICMEHTOB, KOoJIM4yecTBa DJJIEMCHTOB, YAOBJICTBOPAIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH IMOWCK 3aJaHHOTO 3HAYCHUS B MAacCHUBE.
ANropuT™MBl paboOTBl C 3JIEMEHTAMH MAacCHBa C OIHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEPHOro MaccuBa. [IpocThie METOIBI COPTHPOBKHU
(MeTon TMy3BIpbKa, METOJ BBIOOPA, COPTHPOBKAa BcTaBkamu). COpTHPOBKA
cmustHueM. beicTpas coptupoBka maccuBa (anroputMm QuickSort). JIBowmuHbIi

IMOUCK B OTCOPTUPOBAHHOM MACCHUBE




3.11

JIBymMepHBbIE MacCUBbl (MaTpHilbl). AJTOPUTMBI 00pabOTKH  JIBYMEPHBIX
MacCHUBOB: 3allOJIHEHHE JIByMEPHOI'O YHMCIOBOI'O MaccuBa I10 3aJaHHbIM
IpaBWJIaM, MOMCK 3JEMEHTa B JIBYMEPHOM MAacCHBE, BBIUMCICHHE MaKCUMyMa
(MHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYyMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_[OB ABYMCPHOI'O MaCCHBa

3.12

CnoBapu  (acconuaTHBHBIE  MAacCHUBBI,  OTOOpakeHHs).  XOII-TaOIHUIIBL

HOCTpOCHI/Ie aJI(i)aBI/ITHO-‘IaCTOTHOFO CJIOBapd JId 3aJaHHOT'O TCKCTAa

3.13

Creku. AmnHanu3 TPaBUIBHOCTH CKOOOYHOTO BBIpaXKEHUsA. BwluucieHue
apu(MeTHyecKoro BbIPaKEHUs, 3aIIMCAHHOTO B OCT(UKCHOMN dopMe.

Oqepezu/l. Hcnonp3oBanue oucpean il BDEMCHHOT'O XPpaHCHUS JaHHBIX

3.14

Anroputmel Ha Tpadax. IlocTpoeHne MUHUMAIBHOTO OCTOBHOIO JepeBa
B3BELLICHHOTO CBSI3HOTO HEOPUEHTHpOBaHHOIrO rpada. KommuecTBo paziavyuHbIX
nyTeil MeXy BepIIMHAMH OPUEHTHUPOBAHHOIO allMKJINYECKOTo rpada. AIroputm

JlenKCTphl

3.15

JepeBps. Peanuzanms nepeBa ¢ NOMOIIBIO CCBIIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapusbie) nepeBbs. IlocTtpoenue aepeBa ISl 3aaHHOTO apU(PMETHUECKOTO
BbIpakeHUsl. PekypcuBHbBIE anropuT™Mbl 00Xxo/a aepesa. Mcnonb3oBaHue cTeka u

ouepeau 11 00xo/a aepeBa

3.16

JluHamMHuueckoe MporpaMMHUpPOBAaHUE KaK METOJ pelIeHMs 3a7ad C COXpaHEHHEM
MIPOMEKYTOUHBIX PE3YJIbTATOB. 3a/1auu, pelIaeMble ¢ TOMOILIBI0 JUHAMUYECKOTO
MIPOrPaMMHUPOBAHUS: BBIYUCICHNE PEKYPCUBHBIX (YHKIIHH, MOACUYET KOTUIECTBA

BAapHUAaHTOB, 3aa4u ONITUMU3AlIUN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM IMporpaMMupoBaHud. OOBEKTH U
kiaccel. CBoicTBa U METONBI 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIA aHAIIH3.
Pa3zpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO IOAXOJA.

WNukancynsanusi, Hacnea0BaHUE, TOTUMOPPU3M

NudopmaninoHHble TEXHOIOTUN

4.1

Ananuz JaHHBIX. OCHOBHEIE 3aa4uu aHalin3da J[JaHHBIX: TIPOTHO3UPOBAHHUC,
Kinaccu(uKanus, KilacTepusalus, aHalu3 OTKIoOHeHHH. [locienoBaTenbHOCTBH
pelCHUs 3a4a4 aHalln3a JAaHHbIX!: C60p NEPBHUYHBIX JAHHBIX, OYMCTKA U OLICHKA
KayecTBa JaHHBIX, BBIOOp W (WJIM) TOCTPOCHHE MOJENH, IMpeoOpa3oBaHUe
JAHHBIX, BU3YyalIM3allWs JaHHBIX, MHTEpIpeTanus pe3yiapraroB. [Iporpammusie
cpeactBa u MHTepHeT-cepBHCHI [UIsI OOpaObOTKM M IPEACTaBJICHUS JaHHBIX.

Bonbimme nannpie. MammaHoe 00y4eHNE

4.2

AHanM3 JaHHBIX C TIOMOINBIO JJICKTPOHHBIX TAOMUIl. BEIUHCICHWE CYyMMBEI,
cCpemHero  apu(METHYECKOTro, HauOonblIero  (HAUMEHBINEro)  3HAYCHHS

Juara3zoHa. BrruucieHue KOB(I)(I)I/II_II/IGHTEI Koppeiiaouu JBYX PAA0OB JaHHBIX.




[TocTtpoeHne cTONOYATHIX, JHMHEHYATBIX W KPYrOBBIX auarpamm. [loctpoeHue
rpadukoB ¢pyHknuii. [TonGop nmuHUM TpeHa, pelieHre 3aa4 TPOrHO3UPOBAHHUS.

Pemenne 3a1a4 ONITUMHU3allWK C ITIOMOIIBIO SJICKTPOHHBIX Ta6J'II/IH

4.3

Juckperusanusi TOpH  MaTEeMaTHYeCKOM  MOJICTUPOBAHUHM  HEMPEPBIBHBIX
mpoueccoB. MopenupoBanue JBUKEHHS. MojaenupoBaHue OHOJOTHYECKUX
cucteM. Maremaruueckue MOJEIM B  OKOHOMHUKE. BbIUMCIHTENTbHBIC
AKCIIEPUMEHTHI ¢ MozensMu. OOpaboTka pe3ylbTaToOB 3KCIepuUMeHTa. Meton
HaMEHbIMX KBajapaToB. OIICHKAa YHCIOBBIX IapaMETPOB MOICIUPYEMBIX
O0OBEKTOB M TMpolleccoB. BoccraHoBieHHWE 3aBUCHMOCTEH IO pe3yibTaTaM

JKCIIEPUMEHTA

4.4

BeposTHOCTHBIE MOJETIN. Meronsl Momnte-Kapino. NmutannonHoe

MOJCINPOBAHUC. CucTeMBbl MacCOBOTO O6CJ'Iy)KI/IBaHI/I$I

4.5

Tabnuunelie (pensioOHHBIC) 0a3bl NaHHBIX. TabmuIa — npeacTaBIeHUE CBEACHUN
00 omHoTMHHBIX oOBekTax. Iloie, 3ammch. Kirou Ttabmunel. Pabora ¢ rorosoit
0a30i1 maHHBIX. 3amoiaHeHue 0asbl MaHHBIX. [TOMCK, COPTUPOBKA U (UIBTpAITUS
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampockl C  HapaMeTpaMH.
Brrunciisempie o B 3anpocax.

MHororabnuunble 0a3bl JaHHBIX. THIBI CBSA3EW Mexay TaOiuiamu. BHenrHui

KJII04. HCHOCTHOCTL 0a3bl JaHHBIX. 3anpocm K MHOTOTa0JIUYHEIM 0azam JaHHBIX

4.6

TekcroBblii mpoueccop. CpeacTtBa moMCKa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBblE  JAOKYMEHTH..  CHOCKH,
ornasnenue.  [lpaBuia  nUTHpOBaHMS ~ UCTOYHUKOB U oQopmIIeHUs

Oouborpa@UIECKUX CChUTOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

METOANUYECKHUE MATEPHUAJIBI IJIA1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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