MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTepcTBO 001110 M MPOodeCcCHOHATIBLHOT0 00pa3oBanusi PocToBCcKoM
ods1acTn

OTtaen oOpazoBannsi AIMUHHUCTPAIIUN Y CTh-Jl0HENIKOro paiiona

MBOY YACOII Nel

YTBEPXIEHO
Jupekrop

l'anrora B.1.
[Tpuka3z Ne215 ot «25»
aBrycra 2025r.

PABOYAS [IPOTPAMMA
(ID 7986776)

yueOHoro npeamera « MupopmaTrukay (yriry0JéHHbIN YPOBEHbD)

11t o0ydarommxces 10 kimaccos

p-1. Ycrb-Jlonenkuii 2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIN YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «MHpopmaTuka» Ha yriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYpUPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAeisieT pacupeeeHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COZEPKATENIbHOTO HATOJHEHHsI Pa3HOTO BHJa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TUTAHUPOBAHMSI Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA HMHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  O0JIaCTH  TpUMEHEHUs  WH(POPMATHUKH, TPEXKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEepIIAIONIMM DJTallOM HEMPEpPHIBHONW TMOATOTOBKH OOYYalOIIMUXCS B 00JacTh
uHGOPMATUKA U HUH(DOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha CoJIepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMs U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
NpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHM BKJIIOYAIOT B CeO0s:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOU IpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApHUs JaHHOU
npeaMEeTHOM 00J1acTu;

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

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusaXx  Opo(ecCHoOHaIBLHOTO  O0pa3oBaHUsA 1O  CHEIUATBHOCTSIM,
HENOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4YeHUE, TMPOMBIIUICHHBI WHTEPHET BEIIeW, HWCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJI€HHOM  ypOBHE cpeaHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIEUUTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHOPMATUKH, HWHPOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3nuyarh (akThl W OLEHKH, CpPaBHUBAThH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEACTABICHUA O BIUAHUM  HMH(POPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH()OPMALIMOHHBIX TEXHOIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIJIEIOBATENLCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALUMU OOYYaroImIMXcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IMU(POBOrO OKPYKEHHs, BKIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIN anmapar WH(MOPMATUKH, BOMPOCH KOJWPOBAaHUA HMHPOpPMALIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealM3alMy MPOrpaMM Ha SI3bIKaxX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHbIE  TEXHOJOIMHM»  MOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJja4ax aHalIM3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JaHHBIX W DSJIEKTPOHHBIX TaOMUI[ [JIsl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxaHuu ydeOHoro mpenmera «MuHdopmaTikay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO0 TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHbId ypOBEHb U3Y4YeHHUS HMHPOPMATHKU PEKOMEHIYETCA IS
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHenuanbHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHMA ¥ WH)XCHEPHBIE
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO SK3aMeHa 1o HH(POpMaTHKe.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHGHOPMATHKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 yacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU [IU(DPOBOTO OKPY>KEHHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIIbI0 IUH. KOHTpOJIepsl BHEIIHUX YCTPOUCTB. [IpsMOi JOCTYN K MaMsTH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BceTrpoennsie KOMIIBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
IpPOrpaMMHOr0o oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM MPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mnporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
noyroBpeMeHHo namsty. [labmons! 1u1st onmcanus rpymn (aityios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIWBacMasi
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[TpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MuTepHet. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHUCTpUpOBaHue. [loydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATHBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBsi, OPOHHUPOBAHUE OMIIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume npodsieMbl 3aliuThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

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

MudpoBanne naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IMIHQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
mmdposanusi RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

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

JIBouuHoe KoAgupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHUIIBI M3MEepeHHs Kon4yecTBa nHpopManun. AndaBUTHBIA MOIX0] K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JCIUMOCTU YUCJIa HA OCHOBAaHUE CHUCTEMBbI
CUHCIIEHUSI. AJITOPUTM MEPEBO/IA LIEJIOr0 YUCIa U3 P-UUHOI CUCTEMBI CUUCIICHUS B
JECATHUUHYIO. AJTOpUTM MEpeBOJa KOHEYHOM P-M4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA M3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATHYHON JApodbu B P-uunyro. J[BomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



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

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

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

Koauposanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTe BbICKa3bIBaHUS. BbICKa3bIBaTelbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTU. JIorndeckue onepanny U onepanuy HaJl MHOKECTBAMHU.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTUYECKHUX
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

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

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

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

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
JVana3zoHa 4YUCEl NpH OrPaHUYEHUH KOJIMYecTBa pa3psanoB. llepenmonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

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

[IpencraBiieHrEe BEIIECTBEHHBIX YHMCEN B IMAMITH KOMIIBIOTEPA. 3HAuallas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeImosiHEHME omnepanuii ¢ BENIECTBEHHBIMU YHMCIAMH, HAKOIUICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoOMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabimul. OtinanousHsli BbiBoA. Ilomiarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxubele ycinoBus. Iluknel ¢ ycmoBueM. [lMkasl 1O MEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIMH JUJIS ITOJIB30BATENS.

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

HaxoaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Juara3oHe. [IpencraBinenue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitoBbie TIepeMeHHBbIe ((aitoBbie ykazaTtenu). Urtenwe u3 (aitna. 3anuck B
daii.

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

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUSA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

UucnenHnsle MeTonbl. TouHOe M NPUOMMKEHHOE pEUIEHMs — 3aJauu.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METO/ repedopa, METO OJIOBUHHOTO
nenenus. [TpubnmxEHHOE BBIYMCIECHUE JJIWH KPUBBIX. BbIuncieHue miomiaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



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

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAaHUS i 0OpabOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPM JaHHOW CTPOKH, 3aME€Ha HAWJACHHOM IIOACTPOKM HA JPYTIYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel U TOCIENOBATENBHOCTH 4Hced. Bbluncienue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAaCCHBA MJIM YUCIOBOM MOCIEA0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beicTpass coptupoBka MmaccuBa (amroputM QuickSort). /IBowdHBIM TIOMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MacCHBA IO 3aIaHHBIM MPaBUJIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u dopmarupoBanue. I[IpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEHTBI pelieH3UpOBaHUs B TEKCTOBBIX Mpolueccopax. O0iauyHble CEpBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. CHenuanu3upoBaHHbBIE CPEACTBA PENAKTUPOBAHUS MATEMAaTHYECKHX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccUpUKalus, Kiactepusalus, aHanu3 oTkioHeHuil. I[locnepoBarenbHOCTH
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoO0pa3oBaHUE NaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mammnnoe o6y4yenue. HTeNIeKTyanbHbli aHaIl3 TaHHBIX.

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

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHkus, orpaHuyeHus. JlokanbHble M TJI00aNbHBIE MUHUMYMBI LIEJIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIIECTBA, PACHIUPEHHUE KUZHEHHOTO OMbITA M OMBITA JACATEIHHOCTA B MPOIECCE
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM JKCTPEMH3MA, HAIIMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaUYeHUs NH(POPMATUKH KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BaHUN MH(POPMAITMOHHBIX TEXHOJIOTUH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



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

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepam TPoPEeCCHOHATBLHON ACSITEIHHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

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

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAIMOHHBIX TEXHOJIOTHM B YCIOBHUSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

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

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATh MHTEPEC U pa3peniarh KOHOIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

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

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

ONPENENATh LEJN JACSITENBHOCTH, 3aJaBaTh IIapaMeTpbl M KPUTEpUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIAH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBHUS:

BJIAJ€Th HABBIKAMH y4E€OHO-MCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHHS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHUHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pEelICHHs, HAXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

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

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENbHO  OCYIIECTBIISATH  IOWUCK,  aHallu3, CUCTEMaTU3aluilo |
UHTEPIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMIoJieHueM TpeOOBaHUN HSPrOHOMHUKU, TEXHUKH OE€30MaCHOCTH,
TUTUEHBI, pPecypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpManmH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) o61eHme:

OCyHICCTBJIITh KOMMYHHUKAIIMU BO BCCX C(I)ean KHU3HU,

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

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



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

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

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

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpeniensaTh pojii ¢ Y4éTOM MHEHHH YYaCTHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

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

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

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

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEATIOUTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW HpYyAUIUMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJIN3E pe3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSIMU O pOJM WHGOPMAIMM U CBSA3AHHBIX C HEU
IPOIECCOB B TPHUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucKka HHpopmanuu B ceTtd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajiu3a JaHHBIX (TPOTHO3UMPOBAHUE,
KJIacCU(pUKAIus, KJIaCTepU3aIlus, aHam3 OTKJIOHCHHIA), OHUMATh
MOCIIEI0BATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3yAIU3allHsl JaHHBIX, HHTEPIPETalus pe3yIbTaToB;

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

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOECreueHus nis peuieHus ydeOHBIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX pa3pabOTKu M (PYHKIMOHHUPOBAHUS HMHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKHU O€30MMACHOCTU U TUTUEHBI MPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MNOHMMAHUE OCHOBHBIX MPUHIMIIOB JUCKPETU3ALUHUHA PA3JIMYHBIX BHUOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3alluH,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
W3MEHEHUE BpPEMEHU IMepefayd NpH HM3MEHEHHH HWH(GOPMAIMOHHOIO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULHMOHHON CHUCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJHATH apU(PMETHUECKHUE Olepalud B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aiAreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAKEHHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuE O0a30BbIX aAJITOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JIMara3oHe, 00paboTka MHOTOPa3psIAHBIX LETbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CIOXKHOCTh H3y4aeMbIX B Kypce 0a30BbIX aJrOpPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIQJICHUE YHUBEPCAJIbHBIM SA3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHbIX, YMEHHME HCIOJIb30BaTh OCHOBHBIE  YIIPAaBISIOLIUE
KOHCTPYKLIMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh PEe3yAbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpPENENATh, NPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO ITOJIYYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEPHAbl C UCIIOJIBb30BAHIEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOONBIIEr0 W HAUMEHBIIEr0 3HAYEHUH, pelIeHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay MPOTHO3UPOBAHMS).



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6 4
00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme 16 12
1.3 KommbrorepHsie cetn 5
1.4 WNudopmannonnas 6€30macHOCTb 2
Htoro no paznemny 34
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
51 IIpencraBnenue nHGpoOpMaLuu B 17 4
KOMIIbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 13 1 1
2.3 KomnbrotepHas apudmernka 9 1 1
Hroro mo pazueny 39
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenue B mporpaMMupoBaHue 19 1 12
3.2 BcniomoratenbHbIE anropuTMBI 4 4
3.3 YucieHHbIE METOIBI 13 12
34 AnTOopuTMBI 00pabOTKH CUMBOJIBHBIX 6 6
TTAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MaCCHBOB 7 6
Wroro no pazueny 49
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHU
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 4
4.2 AHanu3 TaHHBIX 4
Wroro no pazueny 10
[ToBTOpeHUE S
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 137 73




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
PaGoTsl Jarta mo Jarta mo
Hom
o IMTaparpad KOMIBIOTEPHOI0 IUIAHY axry
po Tema ypoka yueOHUKA (HoMep, NPaKTUKyMa
yl?a Ha3BaHUe) (MCTOYHUK,
HOMep, HA3BaHHE)
1 TexHuka 6e3011aCHOCTH. 2.09
" | Opranamzanus pabodyero MecTa.
§ 1. Undopmaruka u 2.09
nHpOpMaLUs
2 E}II{(E): pl\lf: HI/II/I:HP}IH)IC MPOLIECCHI 3 2. tro moxmo H(FKN;;}-ITO;?OPMHGHHC
pMall pott JIENIAaTh C HOKY '
nHpopmanuei?
§ 3. Ctpykrypa 4.09
3. | Ctpykrypa uHpopManHy. HH(OpMALH
§ 3. Crpykrypa 5.09
4. | JepeBbs HH(OpMALIH
5 I'padpr. OnTHMaIbHBIC § 3. Ctpykrypa 9.09
" | MapmIpyTHI rH(pOpMaITIu
6 I'padbr. Konmmuecto § 3. Crpykrypa 9.09
" | MapuIpyTOB nHpOpMaLTUH
7. | JuckpeTHOE KOAUPOBAHUE 3 4. Jluckperioe 11.09
KOJIMPOBaHKE
§ 5. PaBHOMEpHOE 1 12.09
8. | PaBHOMepHOE KOJMpPOBaHUE HEpaBHOMEPHOE
KOJIMPOBaHME
§ 5. PaBHOMepHOE 1 16.09
9. | HepaBHOMepHOE KOJMPOBaHKE | HEPABHOMEPHOE
KOJINPOBaHHE
10. | HexoaupoBaHue. § 6. lexogupoBaHue 16.09
§ 7. AndaBurtHsrii 18.09
11 OreHka KOTMYeCcTBa MOJIXO/T K OLIEHKE
" | nHpOpMALTUH KOJIMYEeCTBa
rH(pOpMaIuu
12. | Cuctembl CUUCTICHUS 3 8. Cucrempl 19.09
CUHUCIICHHUSI
13. | /IBondHas cucTeMa CUMCIICHHUS 3 9. Jlowanas 23.09
cUCTEMa CUHCIICHUS
14 Bocemepuunas cucrema § 10.Bocemepuunas 23.09
" | cumcnenus crcTeMa CUHCIICHUS
§ 11. 25.09
IllecTHanuarepuyuHas cucteMa
15. [HecTHanuaTepuyHas
CUHUCIICHUS
crcTeMa CUHCIICHUS
16. | JIpyrue cucTeMb! cucicHus § 12. Ipyrue ITP Ne 2. HeoObrunbIe 26.09
CHCTEMBI CYUCIICHHSl | CUCTEMBI CUUCIICHUSI
17 KontponbHas padora Nel 30.09
" | «CucremMbl CUMCICHUS
18. | KogupoBaHue TEKCTOB 3 13. Kozmposae 30.09
TEKCTOB
. § 14. KogupoBaHue 2.10
19, Koauposanue rpaduyeckoit rpaduaeckoii

nHpOpPMAaLTUH

nHpopMaIun




Howm PaGotsl Harta no Harta no
o IMaparpad KOMIIbIOTEPHOI0 IVIAHY daxry
po Tema ypoka y4ueOHUKA (HoMep, NpPaKTHKyMa
yl?a Ha3BaHUe) (MCTOYHUK,
HOMep, Ha3BaHUe)
N 15. KogupoBanue .
Konuposanue 3ByxoBOii 1 3 E[ P 3.10
20. 3BYKOBOI U
BHICONH(OPMATTIH
BHJICOMH(OpMAITUU
Jlorndeckue ornepanun «M», . 7.10
21 | «WTy. «HE» patl § 16. Jlormueckue ITP Ne 3. Tpenaxép
' «Mcmm’qafome,e WV Onepaluu «JIorukay
16. Jlornuecku .
22. | IMImMKanys ¥ 3KBUBAJICHITUS 3 16. Joruucckne 7.10
oTIepaIiu
23 Hpyrue nornueckue onepanuu | § 16. Jlornueckue 9.10
' orepamu
17. K .
24. | Jlornyeckue BHIPAKECHUS 3 17. Jorwacckne 10.10
BBIPKESHHS
o5 3anpockl B TOMCKOBBIX § 17. Jlornueckune 14.10
" | cucrema. BBIPAKECHHUS
18. .
YnpouieHrue J0ruuecKkux 3 18. Ynpomenue 14.10
26. N JIOTHYECKHX
BBIPKCHHI N
BBIPAKCHUIN
19. Jloruueckue 16.1
27.| Jlornueckue ypaBHEHUS 3 6.10
ypaBHEHUS
20. Cunres .
CuHTE3 JIOTHYECKHUX 3 C 17.10
28. . JIOTHYECKHUX
BBIPKEHHIA N
BhIPAKCHUIN
21. MHoXxecTBa U .
29. | MHOXecTBa U JIOTHKa 3 21.10
JIOTHKA
21. MHoxecTBa 1 21.1
30. | 3agaun Ha MHOXKECTBA 3 0
JIOTHKA
22. Ilpenukatsl U .
31. | [IpenukaTel 1 KBAHTOPHI 3 bext 23.10
KBaHTOPHI
KontponbHas padora No2 24.10
32. | «Jloruveckure OCHOBBI
KOMITEIOTEPOBY»
TOIHYCCKHIE SIEMEHTEL § 23. Jloruueckue ITP Ne 4. Jlornueckue 6.11
33. COMIIBIOTEDA 3JIEMEHTBI 3JIEMEHTBI
p KOMITBIOTEPA KOMITBIOTEPA
24. HHOCTHU .
Oco0eHHOCTH TIPE/ICTaBICHIS 3 Ocobennoc 711
34. MIpeICTaBICHUS
YKCell B KOMITBIOTEPE
YHCEJ B KOMITBIOTEPE
35 XpaHeHue B aMATH LEIbIX § 25. Xpanenue B ITP Ne 5. Tpenaxép 11.11
" | uncen MaMsITH [ETbIX gyuceln | «JlaMmaHenby
36. | Onepari ¢ ueBIVH YHCTAMH § 26. Onepariu ¢ ITP Ne 6. Omepartuu ¢ 11.11
) LIEJIBIMU YHCIIAMU LIEJIBIMU YHCIIAMHU
TP Ne 7. 13.11
26. Oneparuu ¢
37. | Ilopa3psaHble onepanuu 3 patl [Topa3psansie
LIETBIMU YUCIaMU
oTIepaIu
§ 27. Xpanenwue B 14.11
38 XpaHeHHE B TAMSATH MaMsTH
" | BEIIECTBEHHBIX YHCET BEIIECTBCHHBIX
qucen
39. | Onepanuu ¢ BemectBeHHbIME | § 28. Omeparuu ¢ 18.11




PaGotsl Harta no Harta no
Hom
o IMaparpad KOMIIbIOTEPHOI0 IVIAHY daxry
po Tema ypoka y4ueOHUKA (HoMep, NpPaKTHKyMa
yl?a Ha3BaHUe) (MCTOYHUK,
HOMep, Ha3BaHUe)
YHCIaMHU BEIECTBEHHBIMH
YUCIIAMU
§ 29. CoBpemennbie | [TP Ne 8. Beibop 18.11
CoBpeMeHHBIE KOMIIBIOTEPHBIC
40. KOMIIbIOTEPHBIE KoH(pUTYypanun
CHCTEMBI
CUCTEMBI KOMITBIOTEPA
. § 30. punnumst IIP Ne 9. 20.11
[IpuHuune! yctpoicTea N
41. yCcTpoiicTBa Uccnenosanue
KOMITBIOTEPOB
KOMITBIOTEPOB KOMITBIOTEPA
§ 31. MarucrtpansHo- 21.11
42 MarucTpanbHO-MOAYIbHAS MOJyJIbHAS
" | opraHm3amusa KOMIbIOTEpa OpTaHH3AIIHS
KOMITBIOTEPA
43. | Tlporeccop § 32. Ilpoueccop 25.11
ITP Ne 10. 25.11
44, | Tlamsate § 33. Ilamsate Henonb3opanue
00JTaYHBIX XPAHUITHII
JTAHHBIX
45. | YcTpoiicTBa BBOAA U BEIBOAA Y 34. Yerpoiictsa 2711
BBOJIa U BHIBOJIA
P Ne 11. 28.11
46. | IlporpammHOE obecrieueHue § 35. Benenne Wucrammsimms
nporpaMm
[P Ne 12. 212
§ 36. IIporpaMmer
[Iporpammer it 00paboTKH CkanupoBaHue U
47. 11 00paboTKH
TEKCTOB pacro3HaBaHue
TEKCTOB
TEKCTOB
§ 36. IIporpammsl TP 3o 13. 2.12
B03MOXHOCTH TEKCTOBBIX Bo3moxkHocTH
48. 11 00paboTKH
MIPOIIECCOPOB TEKCTOBBIX
TEKCTOB
IIPOIIECCOPOB
Habop marematnuecknx § 36. IIporpaMMel TP Ne 14. Habop 4.12
MaTeMaTHYECKUX
49. | TeKCTOB (TEKCTOBBIE 111 00paboTKH
TEKCTOB (TEKCTOBBIC
MIPOTIECCOPHI) TEKCTOB
IIPOLIECCOPHI)
§ 36. HpOFpaMMLI IIP Ne 15. Ha60p 5.12
50. 1S 06pa60TKI/I MATEMATUYCCKUX
TEeKCTOB TekcToB (LaTEX)
§ 37. ITP Ne 16. 9.12
MHorocTpaHuYHbIC
51. Mmuoroctpannunbie | Odopmiienue
JOKYMEHTBI
JIOKYMEHTBI pedepara
§ 38. KomnektuBnast | I[P No 17. 9.12
KonnexruBHas pabora Hax
52. paborta Haj KonnexktuBHas pabora
JIOKYMEHTaMH
JIOKYMEHTaMH HaJ| TOKYMEHTaMH
[TakeTsI IPUKIIATHBIX 3 39. Haxerer ITP Ne 18. 3HakoMcTBO 11.12
53. TIPUKIIATHBIX N
mporpamMm co cpenoii SciLab
IporpaMm
[IporpamMmel s au3aiiHa u 3 39. Haxerer ITIP Ne 19. 3nakoMcTBO 1212
54. MIPHUKIATHBIX

BEPCTKH

porpaMm

¢ nporpamMmoii Scibus




Howm PaGotsl Harta no Harta no
o IMaparpad KOMIIbIOTEPHOI0 IVIAHY daxry
po Tema ypoka y4ueOHUKA (HoMep, NpPaKTHKyMa
yl?a Ha3BaHUe) (MCTOYHUK,
HOMep, Ha3BaHUe)
s5.| cAIP 20 s | TP depromnn | 10
' mporpamme KOMITAC
porpaMm
§ 39. ITakeTnl ITP Ne 21. 3D- 16.12
56. | CAIIP 3D NPUKIIATHBIX MOJICTHPOBAHUE B
Iporpamm nporpaMme KOMITAC
§ 39. Maxers! ITP Neo 22. [1akeTsl 18.12
57 ITakeTbl IPUKIIATHBIX I 1/11; ATHBIX MPUKIATHBIX
" | mporpamm AKP bHiIak IIPOTPaMM I10
porpaMm
CHeIHAIN3AINH
§ 39. TlakeTbr ITP Ne 23. [1akeTsl 19.12
[TakeThl NpUKIAAHBIX ) MPUKIIATHBIX
58. MIPUKIIATHBIX
porpaMm porpamm 1o
porpaMm
CHeIHAIN3AIIH
§ 40. O6paboTka o 23.12
59. | O6paboTka 3ByKa MYJIbTUMETHAHOM [P No 24. Snaxomcrso
- C ayAHOPEeIaKTOPOM
§ 40. O6paboTka ) 23.12
60. | O6paboTka BUIEO MYJIbTUMETHAHOM [P No 25. 3naxomcrso
pHGOpMaLH C BHJICOPEIAKTOPOM
§ 41. Tiporpamme! ITP Ne 26. Onmnaitn- 25.12
61. | PazpaGoTka npe3eHTanuii JUTSL CO3TaHUA CCPBHERI UIA
N pa3paboTku
Mpe3eHTaIUN N
MPe3CHTAN I
CucreMHOE IPOrpaMMHOE § 42. Cuctemnoe 26.12
62. MIPOrpaMMHOE
obecrieueHue
obecrnieueHne
CucreMHOE IPOrpaMMHOE § 42. Cuctemnoe 30.12
63. MIPOrpaMMHOE
obecrieueHue
obecrnieueHne
64. | Cuctemsbl MpOrpaMMHUPOBAHUS 3 43. Cuctems: 30.12
IPOrpaMMHUPOBAHUS
§ 44. OcHOBHEIE 13.01
65 KommerorepHsie cetu. TTOHSITHS
" | OCHOBHBIC TOHATHUS § 45. JlokanbHbIE
CeTH
66. | Cetp UnTEepHET § 46. Cetp HTEpHET [P Ne 27. Cpasnerue 13.01
ITOMCKOBBIX CUCTEM
67. | [TonckoBbIe 3aPOCHI § 46. Cetp HTEpHET 15.01
§ 47. Anpeca B 16.01
68. | Anpeca B InTepHeTe Vnreprere
69. | Tectuposanue cetn § 47. Anpeca B TIP Ne 28. 20.01
' Hutepuere TecTupoBaHUE CETU
TP Ne 29. 20.01
70. | Cnyx0b1 UnTEpHETA. § 48. Coryorcont Undopmannonusie
HuTtepHera.
cuctemsl B MIHTEepHETE
§ 48. Ciryx0bI ITP Ne 30. Pa6ora ¢ 22.01
71.| Cryx6a FTP WHaTepHeTa. FTP-cepsepom
72.| Drexrponnas Kommepus § 49. DnexTpoHHast ITP Ne 31. 23.01
) KOMMEPIIHS DneKTpoHHAas




PaGotsl Harta no Harta no
Hom
o IMaparpad KOMIIbIOTEPHOI0 IVIAHY daxry
po Tema ypoka y4ueOHUKA (HoMep, NpPaKTHKyMa
yl?a Ha3BaHUe) (MCTOYHUK,
HOMep, Ha3BaHUe)
KOMMEPIIHS
§ 50. JInunoe 27.01
JImanoe napopmarmonHoe
73. “H(OPMAIMOHHOES
MIPOCTPAHCTBO
MIPOCTPAHCTBO
74.| AnropuT™mBI § 51. AnropuT™mBI 27.01
. § 52. OnTuManbHbIe 29.01
OnTuManbHbIC THHEHHBIC .
75. JIMHEHHBIE
MIPOTPaMMBI
MIPOTPaMMBI
§ 53. Ananmus 30.01
76 AHaJH3 aJTOPUTMOB C AITOPUTMOB C
" | BETBJICHUSIMH H ITUKJIAMU BETBJICHUSMU U
UKIIAMHU
IIP Ne 32. 3nakoMcTBO 3.02
77.| BBenenue B s3b1k Python 3 54. Beeenne B Co cpeoi
' A vt si36IK Python pei
MIPOrPaMMHUPOBaHUS
78. | Beruucnenus § 55. Beruncnenus ULEEES 3.02
Brruncnenus
79. | Onepanuu ¢ nenbiMu yuciamu | § 55. Beruuciienus 5.02
80. | CnyuaiiHble yncia § 55. Boruncnenus IIP Ne 34. Crysaiusie 6.02
quclia
81. | BerBnenus § 56. BetBnenus ITP Ne 35. BetBneHus 10.02
82. | CnoxHbIe yCIOBUS § 56. BerBienus U258 S0, Cawinng 10.02
YCIIOBUSI
83. | Lluknueckue alropuT™Mbl 3 7. Huwmseckue 12.02
AJITOPUTMBI.
ITP Ne 37. 13.02
§ 57. lluknuueckue
84. | Lluxinnueckue aaropuTMbl IMuxmmyeckue
AJITOPUTMBI.
AITOPUTMBI
85. | Luxisl mo nepeMeHHON 3 58. HHKHI?,I 1o 17.02
[IEPEMEHHOM
86. | LTKb 110 HepeMeHHo# § 58. L[I/IKJ'II:I no ITP Ne 38. LEHKJIH o 17.02
IIePEeMEHHOM IIEPEeMEHHOMN
87. | Iponeaypbl § 59. Ilpouenypsi ITP Ne 39. Iporemypsr 19.02
ITP Ne 40. 20.02
88. | IIpouenypst § 59. Ilpouenypsl Tpoueayphi-2
89. | ®dyHKuHM. § 60. dyHKIIMH ITP Ne 41. ®ynkuun 24.05
ITP No 42. Jloruueckue 24.02
90. | Jlornueckue pyHKIUU § 60. dyHKIIMH oy
91. | Pexypcus. § 61. Pekypcus 26.02
92. | Pekypcus. § 61. Pexypcus ITP Ne 43. Pexypcus 27.02
93 Kontponbhas padota Ne3 3.08
" | «OcHoBHI s1361Ka Pythony
94. | Maccusbl § 62. Maccussl LLLEOE S0 SR G 3.03
MacCCHBOB
95. | [Iepebop 3meMEeHTOB § 62. MaccuBsl MBS 45, sy 5.03
JJIEMEHTOB
96 AsroputmMel 00pabOTKH § 63. AnTopuTMBI 6.03
" | MaccuBoB 00pabOTKN MacCHBOB
97. | JIuHelHBI} NOUCK B MAaCCUBE § 63. AnropuTtM™mBl ITP Ne 46. JIuneinnsiit 10.03




PaGotsl Harta no Harta no
Hom
o IMaparpad KOMIIbIOTEPHOI0 IVIAHY daxry
po Tema ypoka y4ueOHUKA (HoMep, NpPaKTHKyMa
yl?a Ha3BaHUe) (MCTOYHUK,
HOMeEp, Ha3BaHuUe)
00pabOTKN MacCHBOB | IIOMCK B MACCHBE
ITP Ne 47. Townck 10.03
[Torck MakCUMaIBHOTO § 63. AnropuTMEBI
98. MaKCHMaJIbHOTO
dJIeMEHTa B MacCHBE 00pabOTKN MacCHBOB
JJIEMEHTa B MACCHBE
Anroputmsl 00pabOTKH § 63. Aroput™msl LIS D Iz 12.03
99. 00pabOTKH MacCHBOB
MacCHBOB (peBEPC, CIIBUT) 00pabOTKN MacCHBOB
(peBepc, caBwr)
OT100p 2JIeMEHTOB MaccUBa 1Mo | § 63. AITOPUTMBI LEhRc b Qaasy 13.03
100. 3JIEMEHTOB MAacCHBa
YCIIOBHUIO 00pabOTKH MacCHBOB
0 YCIIOBHUIO
Konrtponbhas padora Ned 17.03
101.
«MaccuBb»
102, Coptuposka. I[IpocTsie § 64. CopTupoBKa TP Ne 50. ITpocTeie 17.03
METOHBI METOJBI COPTUPOBKH
103.| CopTupoBKa CIUSHUEM § 64. CoptupoBka [P Ne 51. Copruposia 19.03
CITHSTHAEM
104.| beicTpas cOpTHPOBKA § 64. CopTupoBKa [P Ne 32. beictpas 20.03
COPTHPOBKA
105.| JTsormbIii momcK § 65. JIBonuHbBIH ITP Ne 53. JIBon4HbI# 24.03
TTOVCK TTOMCK
§ 66. CUMBOJIbHBIE ITP Ne 54. 24.03
106.| CuMBOIBHBIE CTPOKH
CTPOKH CHMBOJIBHBIE CTPOKH
OyHKIUYU 7151 pabOTHI CO § 66. CUMBOJIbHBIC IIP Ne 55. Qymirmua 26.03
107. U1 paboTHI CO
CTpOKaMu CTPOKH
CTPOKaMH
ITP Ne 56. 27.03
108. [IpeoOpa3zoBaHue «cTpOKa- § 66. CuMBOIBHBIE TIpeobpasosarms
YHCIIO0» CTPOKH
«CTPOKA-YHCIIO»
Crtpoxu B mpouenypax u § 66. CUMBOJIbHBIE [P Ne 57. Crpoku B 7.04
109. (yHKIUSIX CTPOKHU fpoLeaypax 1
YHIEH P (hyHKIHIX
ITP Ne 58. 7.04
. § 66. CUMBOJIbHBIC .
110.| PexypcuBHEIi1 iepeGop PexypcuBHBII
CTPOKH
riepebop
111 CpaBHEHME U COPTHPOBKaA § 66. CumMBOIBHBIE [1P Ne 59. CpaBHenue 9.04
| ctpok CTPOKH 1 COPTUPOBKA CTPOK
112 KonTposbhas padora NeS5 10.04
‘| «CHMBOJIBHBIE CTPOKI)
113.| MaTpuusl § 67. MaTpuusl [TP Ne 60. Matpurist 14.04
114, Anroput™bl 00pabOTKH § 67. Matpru! IIP Ne 61. Anroputmsl 14.04
MaTpuLl 00pabOTKH MaTpHIL
. . § 68. Pabora ¢ IIP Ne 62. daiinoBbIit 16.04
115.| daitnoBEIi BBOI 1 BEIBO/I N
(hatimamu BBOJI M BEIBOJT
116.] O6paboTKa MaccHBOB § 633. Pabora ¢ ITP Ne 63. O6pa§0TKa 17.04
(haiimamu MAacCHBOB M3 (aiina
O6paboTKa cMEITaHHBIX § 68. Pabora ¢ [P Ne 64. Obpaborxa 21.04
117. . CMEUIAHHBIX JAHHBIX
JTAHHBIX (haiimamu .
u3 (aiina
118.| TodyHOCTH BHIUMCIEHUH § 69. TounocTb 21.04




Howm PaGotsl Harta no Harta no
IMaparpad KOMIIbIOTEPHOI0 IVIAHY daxry
ep
o Tema ypoka y4ueOHUKA (HoMep, NpPaKTHKyMa
yl?a Ha3BaHUe) (MCTOYHUK,
HOMep, Ha3BaHUe)
BBIYMCIICHUN
119 Pemenue ypaBaenuii. Meron § 70. Pemenue HigseiiﬁP;?::H:M 23.04
‘| mepebopa ypaBHEHUI ?épe6opa A
I1P Ne 66. Pemenue 24.04
120 Pewmenne ypasaenuii. Merton § 70. Pemenue YPaBHEHUHI METOJOM
‘| meneHus oTpeska MmorosiaM ypaBHEHUI JIEJIEHUs OTpe3Ka
10T10JIaM
IIP Ne 67. Pemienne 28.04
121 Pemenue ypaBHeHuii ¢ § 70. Pemenue YpaBHEHUH B
‘| TAOMMYHBIX TIpoIIecCOopax ypaBHEHUI TaOJINIHBIX
porueccopax
§ 71. ITP Ne 68. 28.04
122.) Muckpernsaupa Juckperuzanus Juckperuzanus
123.| Ontumusanusg § 72. OnTumuzanus gﬁ;ﬁ;ﬂéunﬂ 30.04
§ 73. TP Ne 70. 5.05
124.| Cratuctuyeckue pacuéThbl Cratuctuyueckue Craructuueckue
pacuérsl pacuéTsl
§ 74. O6paboTka ITP Ne 71. O6paboTka 5.05
125 ObpadoTka pesympraTos pe3yJIbTaToOB pe3yJIbTaToB
‘| axcrepuMeHTa
JKCIIEPHMEHTA JKCIEpPUMEHTA
§ 75. OcHOBHBIE 7.05
196 WndopmanmonHas MOHATHS
| 6e30macHOCTb § 76. BpenoHocHble
POTPaMMBI
AITa 0T BOEIOHOCHEIX § 77. 3amura OT TIP Ne 72. 8.05
127. . I(I)Ir AN et BPEJOHOCHBIX AHTHUBUpYCHAS
porp porpamMm 3amuTa
§ 78. lndposanme. | ITP Ne 73. 12.05
128. Hlngposare, § 79. Xommposanue | llludposanue u
XsmmupoBaHue 1 apou 1 maposm XOUMPOBAHHE
I'onoBasi KOHTpOJIBLHASA 12.05
129.
padora
I1P Ne 74. 14.05
§ 80. CoBpemeHHbIE
130 CoBpeMeHHBIE aNTrOPUTMBI anropHTME: CoBpemMeHHbIe
| mmdpoBanus aJrOPUTMBI
muppoBaHUI
mudpoBaHus
§ 8. [P Ne 75. 15.05
131.| Creranorpadus Creranorpadus Creranorpadus
132.| be3zomacHocts B UHTEpHETE %ﬁi&;;gg:amoc“ i 19.05
133 [HoBTOpenne. Uadopmanms u 19.05
‘| nH(bOpMAaLMOHHBIE IPOLIECCHI
[ToBTOpenue. Konnposanue 21.05
134.
nHpOpMALIUH.
135 [MoTopenue. OCHOBBI 22.05
‘| anropuT™MHU3auKA
136.| IloBTopenue. Hauana 26.05




Howm PaGotsl Harta no Harta no
ep IMaparpad KOMIIbIOTEPHOI0 IVIAHY daxry
ypo Tema ypoka y4ueOHUKA (HoMep, NpPaKTHKyMa
ca Ha3BaHUe) (MCTOYHUK,
HOMep, Ha3BaHUe)
MIPOrpaMMHUPOBaHUS
137, [ToBropenue. Pemenue 3amau 26.05
C IIOMOIIBI0 KOMIIBbIOTEPA

IMPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

1.

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTATaM OCBOEHUSI
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero
o0pa3oBaHus

3namo (nonumams)

11

[ToHMMaHMe OCHOBHBIX HPUHLHUIIOB YCTPOWCTBA M (YHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHJIEHIUI
Pa3sBUTHS KOMIIBIOTEPHBIX TEXHOJOIM; BJIAJiIeHHE HaBbIKAaMHM PabOThI C
ONEpPAlMOHHBIMM CHCTEMaMU M OCHOBHBIMH BHJAaMH IPOTPaMMHOIO
oOecrieueHHs A1 peuieHuss ydyeOHBIX 3a7ad [0  BHIOpaHHOM

cricnuajin3anun

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHLMIAX OpraHU3allUM U

(YHKLIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTeit

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3AlUKU Pa3JINYHBIX BHUIOB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluy (3alMMCh 4YHMCEN B TMO3UIMOHHONW CHCTEME CUYHMCICHHS,
JETUMOCTh LIEJIBIX YHCEeN; HaXO0X/IEHHE BCeX MPOCTHIX YHMCEN B 33JJaHHOM
JIrana3one; o0paboTka MHOTOPA3pSAHBIX MEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHNe q)yHKHI/IOHaJ'II)HBIe BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Bnangenue OCHOBHBIMH CBEJCHHUAMU O 0a3ax HaHHBIX, UX CTPYKTYpe,

CpeaACTBax CO3JaHuAd U pa6OTBI C HUMH

1.7

IToHnMaHue BO3MOXKHOCTEH U OTPAHUYEHUN TEXHOJIOTMI UCKYCCTBEHHOTO

MHTEJUIEKTa B pa3lIMYHBIX OOJNACTAX; HAJWYME TMPEICTaBICHUN 00




HUCIIOJIb30BaHUU I/IH(I)OpMaI_[I/IOHHBIX TEXHOJIOT I B Pa3JINYHBIX

npodeccuoHaIBHBIX chepax

1.8

Bnanenue TeopeTMdyecKuM ammaparoM, IO3BOJISIOLIMM OCYLIECTBISATH
IIPEJICTaBICHUE 3aJJaHHOI'0 HATYpaJbHOT'O YMCJIA B PA3JIMYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATh MpPeoOpa3oBaHUsl JIOTMUECKUX BbIPAKEHU,
UCIOJIB3YSl 3aKOHBI anreOpbl JIOTHKH; ONPEAeNaTh KpaT4alliuil myTh BO
B3BEIICHHOM rpade M KOJIMYECTBO MyTeHl MeXIy BepIIMHAMHU

OPUEHTHPOBAHHOTO AIIMKINYECKOT0 rpaga

Ymemo

2.1

YMeHHe HCIO0Ib30BaTh KOMIIBIOTCPHO-MATEMATUYCCKHUEC MOACIN I
aHaju3a 00OBEKTOB H IMpoIeCCOB: q)OpMy.HI/IpOBaTB HCJIb MOJCIUPOBAHUS,
BBITIOJIHATE aHAJIN3 PE3YJIbTATOB, IMOJYYCHHBIX B XOA€ MOACIUPOBAHUA,
OLCHUBATbL AJICKBATHOCTb MOACIU MOACINPYECMOMY O6’B€KTy U1

MPOLECCY; MPEACTABIISATh PE3YAbTATHl MOAEITUPOBAHUS B HATJISITHOM BUE

2.2

YMeHue KiIacCHPUIMPOBAThH OCHOBHBIC 3a/ladll aHAU3a JaHHBIX
(IporHO3UpOBaHUE, Kjaccupukanus, KJIaCTepH3alHs, aHaJm3
OTKJIOHCHUH); TIOHUMATh IOCIIEAOBATCILHOCTh PEIICHUS 3aja4 aHalln3a
JAHHBIX: C60p MNEPBHUYHBIX JAaHHBIX, OYUCTKA U OLICHKA Ka4€CTBA JAaHHBIX,
BRIOOp ¥ (WJM) TIOCTPOCHHE MOJENH, TNpeoOpa3oBaHUE JIAHHBIX,

BU3yajiu3alnusa JaHHbIX, HHTCPIIPCTAlUA PC3YJIbTaTOB
2

2.3

YMenne onpenensiatb HHOOPMAIMOHHBIM 00bEM TEKCTOBBIX, TpadUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX IMapaMeTpax AUCKPETH3alun. Y MEHHE
ONpeNEeNsATh CPEOHIO CKOpPOCTh N€pelayd  JaHHBIX, OLIEHUBAaTh
W3MEHEHHWE BpPEMEHM TMepeqayd TP HU3MEHEHUH HHQPOPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTePUCTUK KaHaja CBSI3U

2.4

YMeHne CTpOUTh KO, OOECIEeYMBAIONIMK HAWMEHBIIYI0 BO3MOXXHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PENICHUHM 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMBI ITOCTPOECHUS 3aIlUCH YHWCIa B TMO3ULHOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YUCIA I10
CTPOKE, COAEprKallell 3amuch 3TOTO 4YHUCIa B IO3WLHOHHOM CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHE  BBINOJHSATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanr B TO3UIHUOHHBIX CUCTCMAX CHHUCJIICHU A

2.6

VMeHHEe CTPOWTH JIOTHYECKOE BBIPAKEHHE B JU3BIOHKTUBHOH W
KOHBIOHKTUBHOM  HOpMaJbHBIX ¢opMax 1O 3aJaHHOM  TabmuIe
UCTUHHOCTH; HCCIeNoBaTb 00JacTh HCTHMHHOCTH  BBICKA3bIBAHMUS,

COJIeprKallero nepeMeHHbIe; peliaTh HECI0KHbIE IOTHYECKUE YPaBHEHUS




2.7

2.8

YMeHue pemarb ajlropuTMUYECKUE 3aJaud, CBS3aHHBIE C AHAIU30M
rpadoB (3aa4d MOCTPOEHUS ONTHUMAIBHOTO IMYTH MEXIY BEpIIMHAMH
rpacda, onpeneneHus KOJIMYeCTBA Pa3IUYHbIX MyTed MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYEeCcKOro rpada)

YMeHue ucnonb30BaTh AEPEBbs IPHU AHAIN3E U TOCTPOECHUU KOJOB U IS
npeJcTaBieHusT apu(METHUYECKUX BBIPAXKEHHUM, NpH pPEIIeHUH 3a]1ad
IIOMCKAa U COPTHUPOBKHM; YMEHUE CTPOUThH JEPEBO UIPhl MO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPBILIIHYIO CTPATETHIO

UTPBI

2.9

YMeHue AHAJIM3UPOBATb AJIrOpUTMBI C  HCIIOJIB30BAHUCM Ta6J'H/II_[
TPaCCUPOBKH; OIIPCACIIATH 0e3 HCIOJb30BaHUs KOMIIBIOTCPA PE3YyJIbTAThI
BBITTIOJIHCHHA HECJIOXHBIX IMPOrpaMM, BKIHOYAKOIINWX HUKJIbI, BETBJICHUA W

noArporpaMmsal, IpH 3alaHHBIX UCXOAHBIX JaHHBIX

2.10

211

2.12

YMeHue omnpenensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
IrOpPUTMOB (CYMMMPOBAHHUE 3JIEMEHTOB MAcCHBa, COPTUPOBKA MaccHBa,
nepeOOpHble AJITOPUTMBL, JBOMYHBIA TOUCK) U IPHUBOAMTH MPUMEPHI

HCCKOJIbKUX aJITOPUTMOB pasﬁoﬁ CJIOKHOCTH I pCHICHUA OJIHOM 3aJauu

Brnanenue yHUBEpCadbHBIM —A3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMA 0 0a30BBIX
TUTAX JIaHHBIX U CTPYKTYpax JAaHHBIX; YMEHHUE HCIOJIb30BAaTh OCHOBHBIC
YOPABISIIOLIME ~ KOHCTPYKIIMHM;  YMEHHE  OCYUIECTBJIATh  aHAIIU3
MPEJIOKEHHOW  MPOrpaMMBI:  OMpPENeNisTh  pPe3yNbTaThl  pabOTHI
MporpamMMbl TPU 3aJaHHBIX UCXOJHBIX JAHHBIX;, OMPENENsATh, IPU KaKUX
WCXOJIHBIX JIAaHHBIX BO3MOXKHO TIOJIYYCHHE YKa3aHHBIX PE3YJIbTAaTOB;
BBISBJISITH JIaHHBIE, KOTOpblE MOTYT TpPHUBECTH K OIIUOKe B paboTte
nporpaMMbl;  (OPMYJIHpPOBATh  NPEUIOKEHHS] MO  YIYYIICHHUIO

IIPOrPaMMHOTO KO/1a

YMeHHe pealn30BBIBATH Ha BBIOPAHHOM JUIS  HM3Y4YEHHs  SI3bIKE
nporpamMmmupoBaHus Beicokoro ypoBus (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBbI 0OPAaOOTKH YKCEN, YUCIOBBIX MOCIEA0BATEIbHOCTEHN
M MacCHMBOB: TIIPEJACTaBIEHUME YHWCIa B BUJe Habopa MpPOCTHIX
COMHOKHUTENEH; HaxO0XJIeHHEe MaKCUMaJIbHOW (MMUHHUMAIBbHOM) IHQpPHI
HaTypaJbHOTO YMCIIA, 3alIUCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He npeBblmaomM 10; BbUUCIEHHE OOOOIIEHHBIX XAPaKTEPUCTUK
AJIEMEHTOB MacCHMBa WJIM YHCJIOBOM IOCIEAOBATEIBLHOCTH (CYMMBI,
NPOM3BEACHUS  CPEJHEro  apu(PMETHYECKOro, MHHUMAIBHOTO |
MaKCHUMAaJIbHOTO 3JEMEHTOB, KOJUYECTBA 3JIEMEHTOB, yIOBIETBOPSIOIINX

3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE




HCIIOJIb30BAaTh B IpOrpaMmax HAaHHBIC PpPa3JIMYHBIX THUIIOB C y‘IéTOM
OI”paHI/I‘-IeHI/Iﬁ Ha Jualia3oH HMX BO3MOXHBIX 3Ha‘leHHﬁ, INPUMCHATH IIPpU
pELICHUH 3a/1a4 CTPYKTYpPbI JaHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OYEpPE/IH,
JIepeBbsl); MIPUMEHSATh CTAHAAPTHBIC U COOCTBEHHBIC MOAMPOTPAMMBI IS
06pa6OTKI/I YHUCJIOBBIX JAHHBIX WU CUMBOJIBHBIX CTPOK; MCIIOJIB30BATH IIPU
pa3paboTke nmporpamMm OUOIMOTEKH MOAMPOTPAMM; YMEHHUE HCIIOIH30BATh

CpEeICTBA OTJIAJIKH MPOTrPaMM B Cpejie TPOrpaMMUPOBAHHUS

2.13

YMeHHe  WCHOJb30BaTh  ANEKTPOHHBIE — TAOMMIBI AN aHAIuU3a,
MPEACTABICHUS M 00pabOTKHM JaHHBIX (BKIIIOYAs BHIOOP ONTHUMAaIbHOTO
pelieHus, moaAdOp JTUHUHM TpPEHIa, pelIeHHe 3aJad MPOTHO3HPOBAHMUS);
YMEHHME HCIOJb30BaTh TaOJIMuYHbIE (PEISLUOHHbIE) O0a3bl AAHHBIX U

CIIPaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIONIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

YCIIYT, TUPPOBEIX 00pa30BaTEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06pa60TKa OOJIBIINX JaHHBIX

[IpyHUMIBI ITOCTPOEHMSI W alIapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBbie mnportokosnbl. Cerb HWHrepHer. Appecanuss B cetu HMHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn nHa

IIOoACCTHU C IOMOIIIBIO MACOK HO,Z[CCTGIZ

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGmonsl g omucaHus
rpymi ¢aiinos

CkopocTp mepenauv  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT
nH(pOpMaIIMOHHOTO 00BEMA JaHHBIX U XapaKTEPUCTHK KaHAla CBSI3U
HIudposanre naHHBIX. CHMMETpUYHbIE U HecUMMeTpuuHble mHUQpbL. [ndpsr

npocroil 3amensl. [Hudp Lezaps. udp Buxkenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ mOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopetuueckrue 0CHOBBI UHPOPMATUKHI

JlBonuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOJIMPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

Teopernueckue mnoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uHpopMmanmu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa MH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amuch ILETbIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBA MO3WUIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HCpCBOI[a IISJI0Tr0 yuciia mu3 P-H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoJa KOHEUHOH P-muHON ApoOu B AECATHUHYIO.




2.4

2.5

ANTOpUTM MepeBo/a LEJOro YMcia W3 JSCSITHYHOW CHCTeMBbI cuucieHus B P-
nuHyro. IlepeBox KoHe4WHOH aecsaTHuHOW Jpobu B P-munyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUUCIICHUS, CBSI3b MEXITY HUMHU.
Apudmerndeckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIEHUs. J[BONYHO-/IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 0O0BEMA

TEKCTOBBIX COOOIIIEHNI

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOAWPOBaHUA LBETA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. BpickasbiBaTenbHble (OPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuy. Tabmuupel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxaecTBa. JlJornyeckue onepanyuy 1 onepanyy HaJ MHOXECTBAMM.
3aKkoHbl anreOphpl JIOTUKU. OKBHUBAJEHTHBIE MpPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlormueckue (GyHKIUU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHUX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »>IeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psanbiii cymmarop. [loctpoeHue cxeM Ha JOTMYECKUX 3JIEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQXCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS TI0

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTH MOJETH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUE, YAIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TPadUKH).

[IpeacraBinenne uenbIX 4YHCEN B NaMsATH Kommbiorepa. OrpaHUYE€HHOCTh
JTUana3oHa 4YHcell TMPH OTrpaHWYEHWH KoiudecTBa paspsnoB. I[lepernonHeHue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBbIe JOorMueckue onepanuu. Jlornyeckwii, apupMeTHUecKuil u

nukmnueckuit  casurd. [lludpoBanne ¢ moOMOMIBIO MOOMTOBOW  OIepaIuu




2.12

2.13

2.14

«uckinouaromiee I

[IpencraBiacHue BEECTBEHHBIX YHCEN B IMaMATH KOMIIBIOTEpA. 3Ha4aulasi 4acTh
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. [IpoGnembl
XPAHEHMUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsanoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YHWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. Pemienue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IYTH MEXAY BepIIMHAMU Trpada, ompeaeneHue KOJIUYECTBa
pa3IMYHBIX NyT€H MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MosiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETHH WIrPbl B TabnuyHOW (dopMme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITAN. Breiur PBIIIHBIC CTPATCTUU

CpeI[CTBa HCKYCCTBCHHOT'O HWHTCIIJIICKTA. I/IILCHTI/I(I)I/IKEII_[I/IH n IIOUCK
I/I306pa)I(GHI/II>'I, paciio3HaBaHUEC JIUII. Hcnons3oBaHne METOIOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101u1/1x cucremax. Mcroap30BaHne METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alropuTMa. MammHa TeIOpHHra Kak YHHBEpPCAJIbHAs

MOJEJb BEIUMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIEHHH. Bpemst paboTel M 00BEM HCIONB3yeMO
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAIBHOMN
cinoxHoctd. IlepebopHble anroputmbl. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOKHOCTH

3.3

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJICHUs] MCIIOJHUTENSIMH M BBIUMCIUTENBHBIX anroputMmoB. OnpezneneHue

MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTar

3.4

Anroputmbl  00pabOTKM HATypalbHBIX YHCEN, 3alMCAHHBIX B IO3UIIMOHHBIX
cHUCTeMaX CYHCICHMs: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHbIE IHQPHI,
HaxXOXJICHHE CYMMbl W TPOU3BENCHMS LHU(p, HAXOXKICHHE MaKCUMaJIbHOU

(MUHUMATBLHOM ) IU(PHI.




[IpencraBnenue uyucna B BUjae HaOopa MPOCTBIX COMHOXXUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOILIBIO AJITOPUTMA «PEIIeTO DpaTtocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3sik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailiIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue w3 ¢aiina. 3amuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonp30Banne CTaHAAPTHON OMOIMOTEKH sI3bIKA TPOTPAMMUPOBAHUS

3.7

Pexypcus. PekypcuBHble mponeaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHUI C momolibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluncienue miomanei ¢uryp c
MTOMOIIBI0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpameruii).
[Touck wmakcumyma (MUHUMYMa) QYHKUMH OJHOW IEpEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3BIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IOSABJICHUH CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOUCK TMOJICTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMEHa HAWJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOpPOM an(aBUTE, YAOBIETBOPSIONMIUX 3aJaHHBIM

orpannueHusM. [IpeoOpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpraucieHne  0000IIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH
(CyMMBI, TPOU3BEACHHUS, CpEIHEro apuMETHYECKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.
AJroput™Mbel paboOTBI C 3JIEMEHTAaMH MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBkamu). CopTHpOBKa
ciusaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHPOBAHHOM MACCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOpUTMBI  00paOOTKH  JIBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxkeHuWs).  XdOII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXCHHSA. BblumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan Ayl BpCMCHHOI'O XpaHCHUA TaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. [locTpoeHHMe MHHMMAJIBHOTO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeXx 1y BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. AIropurm
JlerkcTphl

JepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO ApUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBbIE anropuTMbsl 00xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepenu ans o0Xoja aepena

JlnHaMHUecKoe IPOrpaMMHUPOBAHHUE KaK METOJ PEIIECHUs 3a/1ad C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOAXOJA.

Wukancynsuus, Hacae10BaHue, MoJIMMophu3M
WudopmaninoHHbIe TEXHOIOTHH

Ananu3 naHHbix. OCHOBHBIE 3a/1aud aHajIW3a JaHHBIX: [POTHO3HPOBAHUE,
Kjaccuukanus, KilacTepusanusi, aHaiau3 oOTkJIOHeHWH. IlociemoBaTenbHOCTH
perieHus 3a1a4y aHaM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BBIOOp M (WJM) TIOCTPOEHHUE MOJETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalIM3alus JaHHBIX, MHTEpIpeTanus pe3ynbratoB. [Iporpammubie
cpenctBa u HMHTepHeT-cepBHUCH Ui OOpaOOTKM M NPEICTABICHUS JTAaHHBIX.

bonwsmme nanabie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TaOJWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apudMETUYECKOro, HAWMOOJBIIEro  (HAaMMEHBIIET0)  3HAYCHUS

nuanazoHa. Beramcnenue ko3 duiMeHTa KOppensuu JBYX pSJIOB JIaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX W KPYroBbIX auarpamMm. l[loctpoeHme
rpadukoB ¢pyHkui. [Tonbop TUHUM TpeHIa, pelIeHre 3a/1a4 IPOTHO3UPOBAHUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanust NOpd  MaTeMaTH4YECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. Maremaruueckue MOJAENUM B OKOHOMHUKE. BblunciuTeNnbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaJpaToB. OLlEHKA YHCIOBBIX MapaMEeTPOB MOJAETUPYEMBIX
O0OBEKTOB M TMPOIECCOB. BocCCTaHOBIEHWE 3aBHCHMOCTEH 10 pe3yapTaram

OKCIICpPUMCHTA

4.4

4.5

4.6

BepostHOCTHBIE MOJEIH. Metonrsl Momnrte-Kapio. HNmurtanmmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHS

TabnuaHbIe (peNsIMOHHBIC) 0a3bl JaHHBIX. TabiuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbBIX. 3amonHeHne 0a3bl AaHHBIX. [loMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  MapamMeTpaMu.
Brrancisiemble nosist B 3ampocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mponeccop. CpencrtBa MoMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMileHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Undpopmaruka (B 2 yactsx); 10 kinace. yriayonennoe ooyuenue [omsxos K.1O.,
Epemun E.A. OO1iecTBo ¢ OrpaHu4eHHO# 0TBETCTBEHHOCTHI0O « BTHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «/31aTENhCTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

bopoaun M.H. Nudopmatuka. YMK s crapmieit mkonsl: 10—11 kiaccsl.
YrayOneHHslii ypoBeHb. MeToaudeckoe nocooue s yuurens, M. : BUHOM.
Jlabopatopus 3nanwmii, 2013.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://kpolyakov.spb.ru/school/probook.htm - caiit K.IO. IMTonsikoa



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




