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PABOYAS IPOTPAMMA
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«AH®OPMATHKA (YIJIYBJIEHHBINH YPOBEHDb)»
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Pa3paboT4uk mporpaMMer:
Wuun C.A., yuurenb HHGOPMATHKH

MO Kapnunck, 2025 r.



Pabouas nporpamma no uHpopmaTHKe (yriyOieHHBI YPOBEHb) Ha YPOBEHb
cpenHero oOmiero obpaszoBanms mia  oOydarommxcs MAOY COIII Ne 16
pa3paboTaHa B COOTBETCTBUH C TPeOOBAHUSAMMU:

. denepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O06 0b6pazoBaHuu B
Poccuiickon Oenepannmny;

. npukaza Munmpocsemenus oT 31.05.2021 Ne 287 «O0 yTBepkACHUU
dbenepalbHOrO TrOCYJapCTBEHHOTO 00pa30BaTENBbHOTO CTaHIapTa OCHOBHOTO
o01miero oOpa3oBaHUs;

. npuka3a Munmnpocsemenus ot 18.05.2023 Ne 370 «O0 yTBepKaeHUU
denepabHON 00pa30BaTEIHLHON MPOTPaMMbI OCHOBHOTO OOIIIETO 00pa30BaHUY;

. npukaza MunnpocsenieHus ot 09.10.2024 Ne 704 «O BHeceHUU
M3MEHEHUN B HEKOTOpbIE IpuKa3bl MuHHCTEpCTBa IpocBelieHust Poccuiickon
®denepanuu, Kacaromuecs — (GeaepalibHbIX — 00pa30BaTENIbHBIX  MPOrpamMm
HavyaJgbHOro 00I111ero 00pa3oBaHusi, OCHOBHOTO OOIIEro o0pa3oBaHUs U CPEIHETO
o0111er0 00pa3oBaHUs»;

. npukaza Munrpocsemerus ot 22.03.2021 Ne 115 «O0 yTBepKIAeHUN
[Topsinka opraHu3ali U OCYIIECTBJICHHUS OOpa30BATEIbHOU NESITEIBHOCTH I10

OCHOBHBIM  00IIe00pa3oBaTebHbBIM  MporpaMMaM —  00pa3oBaTENbHBIM
nporpaMmaM HayaJbHOTO OOIIEro, OCHOBHOIO OOIIEr0 M CpPEIHEro OOIIEro
o0pa3zoBaHUsD;

. Konnenmuu npenogaBanusi yueOHOTo MpeaMeTa;

. KoHuemnmuu skojgoruyeckoro o0Opa3oBaHUsT B CHUCTEME OOIIETo
oOpa3oBaHus;

. CIT 2.4.3648-20 «CaHuUTapHO-3MHUIEMHOJIOTHIECKAE TPEOOBAHUS K

OpraHM3alysIiM BOCMUTaHUS W OOyYeHHs, OTAbIXa M O3J0POBJICHUSA ACTCH U
MOJIOJICKU», YTBEPKIACHHBIX MMOCTAHOBIEHUEM TJIABHOTO CAaHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATUBHI U TPEOOBAHUS K
oOecrieueHnto Oe3omacHOCTH W (Wim) OEe3BPEHOCTH ISl YesoBeKa (HaKTOpOB
Cpelpl OOMTAHHS», YTBEPKACHHBIX IMOCTAHOBIEHHEM TJIABHOTO CAaHUTAPHOTO
Bpauda oT 28.01.2021 Ne 2;

. y4eOHOro IJIaHa OCHOBHOIO OOIIEro o0pa3oBaHusi, yTBEPKICHHOIO
npukazom MAOY COII Ne 16 -p ot 29.08.2025 Ne 224-n «O BHeceHUU
U3MEHEHUH B OCHOBHYIO 00Opa3oBaTelIbHYIO0 MPOrpaMMy OCHOBHOI'O OOIIEro
o0pa3oBaHU;

. benepasibHOM paboyeil MporpaMMBl 10 Y4eOHOMY MPEIMETY.

PabGouast mporpamma OpHEHTHpPOBaHa Ha  IIEJCBbIC  MPHUOPHUTETHI,
chopmynupoBaHHbBIC B (penepaibHoi pabodeit mporpaMMe BOCIIUTaHUS U B pabouei
nporpamme Boctiutanuss MAOY COIII Ne 16.



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o uHpopmaTke (YriryOnEHHBIN YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEero
oOpazoBanus, npencrasieHHbix B PI'OC COO, a takxke denepanbHON paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma mo wuHbopmaTHKe AAET MpEACTaBICHHE O MeNiX, OO0IIei
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
yuebHoro mnpeamera «MHpopmaruka» Ha yriryOJ€HHOM YpOBHE, YCTaHABIIMBAET
00s3aTeNIbHOE IPEIMETHOE COAEPKAHNE, TIPEyCMATPUBAET €r0 CTPYKTYPUPOBAHUE
10 pa3jienaM U TeMaM Kypca, ONpelessieT paclpeiesieHUe ero mno kiaccaM (rogam
U3y4EHHUs), AA€T MPUMEPHOE pacHpereeHne y4eOHBIX 4acoB MO TEMAaTUYECKUM
paszenam Kypca U PEKOMEHJyeMylo (IPUMEpPHYI0) IMOCIEA0BATENbHOCTh HX
U3Y4YEHHUS C Y4ETOM MEXIPEAMETHBIX W BHYTPUIIPEJAMETHBIX CBS3€H, JIOTUKU
y4eOHOTr0 Ipoliiecca, BO3pACTHBIX 0COOEHHOCTEN 00yUYaronuXcsl.

[Iporpamma mo nHpopmaTrKe onpeaensieT KOTNUEeCTBEHHBIC U KaYeCTBCHHBIE
XapaKTepUCTUKU Y4eOHOro MarepHasa JIjsl KaXJ0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COZIEPKATENbHOIO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
rocyJapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JIIl COCTaBJICHUS AaBTOPCKUX YUYE€OHBIX MPOrpaMM U YYEOHHKOB,
NOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTb HMH(MOPMATHKU KaK Hay4YHOHM JUCIHMIUIMHBL, H3y4arollei
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMAaTHU3alMA UMHPOPMAIIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  O0jacTM TpPUMEHEHUS  HUHPOPMATHUKH, TIPEKIE  BCETO

HH(pOpMAITMOHHBIE TEXHOJOTHUH, YIIPABIICHUE U COLIMAIBHYIO cepy;



MEXAUCIUIUIMHAPHBIN ~ XapakTep UWHGOpPMATUKM W UHOOPMAIMOHHOU
NEeSATETbHOCTH.

Kypc nndopmaTuku s ypoBHS cpeaHEro oomero oopa3oBaHMs SBISCTCS
3aBEpIIAIOIIUM HTAllOM HEMPEPHIBHON MOJATOTOBKH 0OydYaroumxcsi B 00JacTu
nHOOpPMATHKA W WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPASTCS
Ha cojiep’KaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOIO 001Iero oOpa3oBaHus U
OMBIT  TMOCTOSSHHOTO  NMPUMEHEHHS  MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAlni0 U 0000IIeHHE
ATOTO OIBITA.

Pesynbrarel  yrimyOn€HHOTO YypOBHS HM3Y4YeHHUs Y4YeOHOro TmpeaMera
«MadopMaTtkay OpPHEHTHPOBAHBI HA TOJYYCHHE KOMIICTCHTHOCTECH IS
nocienyronen npodeccuoHaIbHOM  JIeATeTbHOCTH KaK B paMKax JIaHHOM
NpEeIMETHON 00JIaCTH, TAK U B CMEXHBIX ¢ HE o0nacTsaX. OHU BKIIIOYAIOT B CeO:

OBJIAJICHUE KIFOUCBHIMH TOHATUSMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHash 00JacTh, PAacloO3HaBaHUE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aUMOCBSI3€H, ClIOCOOHOCTh IEMOHCTPUPOBATH PA3TMUYHBIEC MOIXO/IbI
K U3YUYCHUIO SIBJICHUM, XapaKTEPHBIX /I U3y4aeMOoil MpeaMeTHON 00IacTu;

YMEHHE pelaTh THIOBBIC TPAKTHYCCKHE | TEOPETHUYECKHE 3a/adqw,
XapaKTEepPHBIC JJIA WCIOJB30BAHUS METOMOB UM HMHCTPYMEHTApHs JIaHHON
peaMeTHON 00J1acTH;

HaJlMuue MPEJICTaBICHUN O JTAaHHOW MPEeIMETHON 00JIaCTH Kak I1eJIOCTHOM
TeOpuH (COBOKYITHOCTH TEOPHUii), OCHOBHBIX CBS3SIX CO CMEXKHBIMH O0OJIACTSIMU
3HAHUM.

B pamkax yriyGia€HHOTO ypOBHSI M3ydeHHS] MH(POPMATUKUA 0OECIIeunBaeTCs
1[eJICHANPABJICHHAS] TIOJITOTOBKA OOYYarONIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUS B
OpraHu3aiusax  npodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € IU(PPOBBIMH  TEXHOJOTHUSMH, TaKUM Kak
mporpaMMHasi WHXeHepus, HHPOpMaIMOHHAs 0€30MacHOCTh, WH(POPMAIIMOHHBIC
CHUCTEMBl M TEXHOJOTHU, MOOWJIHBIC CHUCTEMbI W CETH, OOJBIINE JaHHBIC H

MalIMHHOE O0Oy4YeHHEe, TMPOMBIIUICHHBI WHTEPHET Bellel, HCKYCCTBEHHBIN



WHTEJUIEKT, TEXHOJIOTMH OeCHpOBOJHON CBSA3M, POOOTOTEXHHMKA, KBAHTOBbHIE
TEXHOJIOTUH, CHUCTEMBI PACIpPEICIEHHOTO PEECTpa, TEXHOJOTUM BHUPTYaIbHOU U
JTIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHass 1enb wu3ydyeHuss yuyeOHoro mnpeamera «MHpopMatukay Ha
yrIyONIEHHOM ypOBHE CpemaHero o0miero oOpa3oBaHus — OOCCIICUYCHHE
JaNbHEUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMN 00ydYaromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSIX Pa3BUBAIONIETOCS HHPOPMAIIMOHHOTO OOIIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3ydyeHUe
nHopmatuku B 10—11 kimaccax 10mKHO 00ECIICUNTD:

c(OpPMUPOBAHHOCT MHPOBO33PEHHUS, OCHOBAHHOIO Ha IMOHUMAaHUHM POJIH
uH(pOpMATUKH, HWHOOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B
COBPEMEHHOM OOI1IECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJIEHUS;

c(OpMUPOBAHHOCTh YMEHHWI pa3nuyaTh (aKTbl W OLICHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLICHUBAaHUS U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
000011aTh HH(pOPMAITHIO;

c(OPMHUPOBAHHOCTh  MPEJACTABICHUH O BIMSHUUM HMHPOPMALUMOHHBIX
TEXHOJIOTM Ha HU3Hb 4YeJIOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
HYKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIbTYPHOIO, HOPHUIMYECKOrO, IMPUPOIHOTO,
HPrOHOMHYECKOT0,  MEIMLUMHCKOTO U (PU3MOJIOTMYECKOr0  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHH;

NPUHSATHE MPABOBBIX U STUYECKUX ACTIEKTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHIA,
OCO3HAHHWE OTBETCTBEHHOCTH JIIOZICH, BOBJICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
WH()OPMAITMOHHBIX CUCTEM, paCIIpOCTpaHeHHEe HH(OpMAITUH;

CO3J]aHUE YCJIOBUM NJIsl pa3BUTHSA HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHUBALMKM OOYYalOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro npeamera « MHpopMaTuka» BBIIEISAIOTCA YETHIPE

TCMATHYCCKUX pa3aciia.



Pazpnen «lludpoBass rpaMOTHOCTBY» TIOCBALIEH BOMPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IU(GPOBOTO OKPYKEHHs, BKIIOYas
KOMIBIOTEPHBIE CETH, MCIIOIB30BAHUIO CPEJICTB OMEPAIMOHHON CHCTEMBI, paboTe B
cetTd VHTepHET M UCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HHGOPMAIIMIOHHON
0€30MacHOCTH.

Pasnen «Teoperudeckue OCHOBbI HH(OPMATHMKM» BKIIOYAET B CeOs
NOHATUUHBIN anmapaT WH(QOPMATUKH, BOIPOCHl KOJIUPOBAHUS HWH(OOpMAIUH,
U3MEpeHUuss WHOOPMAIIMOHHOTO 00bEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AaropurMbl U NPOrpaMMHMPOBAHME» HAIMPABICH HA Pa3BUTHUE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHpOBaHUE HABBIKOB pEaIM3allMU MPOrPaMM Ha SI3bIKaxX MPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «WH(popMaumoHHbIE TEXHOJOTMHM» TOCBAIIEH  BOIMPOCaAM
npuMeHEeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEaTu30BaHHBIX B MPUKIAIHBIX
IIPOrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHalIu3a
JTAHHBIX, HMCTOJB30BaHUIO 0a3 MTaHHBIX W DJEKTPOHHBIX TAOMUIl JJisi pPEelIeHUs
NPUKJIAJAHBIX 33]1a4.

B npuBenénnom nanee coxepxkanuu ydeOHoro npenmera «MHpopmatrkay
KYPCHBOM BBIJICJICHBI JJOTIOJTHUTEIbHBIE TEMbI, KOTOPBIE HE BXOJISAT B 00s13aTEIIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITb MPEAJIOKEHBI JIJII U3YUEHUS! OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIITUMCH.

VYriyOnéHHbli  ypoBeHb H3y4YeHUS HWHGOPMATUKU PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  MpO(QuUisi, OPUEHTUPOBAHHOIO HA  HWHXEHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyOJEHHBIM ypOBEHb H3yuYeHUs
uH(popMaTUKHU 00ECIEYMBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha
CHEUaIbHOCTY B 00JAaCTH HH(OPMAIMOHHBIX TEXHOJOTUA U HHKEHEpPHBIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM M MCCIEN0BATEIbCKON NESITEIIbHOCTH,

CBA3aHHOM C COBPEMEHHBIMU HANpPaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNA/AX U Cllaye
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnenoBaTenbHOCTh M3YyYEHHS] TEM B MPEAENIaX OJHOIO Troja OOy4YeHHs
MOXET OBbITh HM3MEHEHa MO YCMOTPEHHMIO YYHTENs NpHU TOJrOTOBKE paboueit
IPOrpaMMbl U TOYPOYHOI'O MIJIAHUPOBAHMSL.

O611ee 4ncao YacoB, PEKOMEHIOBAaHHBIX JUIsl U3y4eHUs: HHPOpMaTHKU — 272
yaca: B 10 knacce — 136 yacoB (4 yaca B Hefiento), B 11 kinacce — 136 gacoB (4 yaca

B HEJEIIO).



COIEPXAHUE OBYYEHUA

10 KJIACC

udposass rpaMOTHOCTD

TpeOoBanuss TexHWKH O€30MACHOCTH W THUTHEHBI Tpu paboTe ¢
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTaMH ITU(DPOBOTO OKPYKEHUS.

[TpuHunBE pabOTHl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OmnepaTuBHasi, MOCTOSHHAs W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
oMoIbI0 MIUH. KOHTpOsiepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTyN K TaMsITH.

OcCHOBHBIE ~ TEHJEHLUMHM  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHUHU.
[TapayutensHble BerUKcIeHUs. MHOronpoueccopHsie cucteMbl. CynepKOMITbIOTEPBHI.
PacnipenenéHHuble BBIYUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOusibHbIE TH(PPOBBIE YCTPOMCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEphl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[IporpammHOe obecnieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX cUCTEM. BUibI
IporpaMMHOro obecrieyeHus: U uX HazHaueHue. OcoOEHHOCTH HPOrPaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mnporpaMMupOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepaluoOHHbIE CHUCTEMBI. Y TUJIWTHI.
HpaiiBeppl  ycTpoucTtB. MHCTammsuuss W JEUHCTALUALMA  IPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucteMbl. [IpuHIMNIBI pa3MelieHus U UMEHOBaHUS (HaliyioB B
noyroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (aisos.

[Iporpammuoe obecnieuenue. JInieH3upoBanue NporpaMmMHOTo odbecriedeHus
U IUPpOoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIeUeHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00€ecTieueHUs U

nu(ppoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHaBIMBaeMas 3aKOHOAATEIbCTBOM



Poccuiickoit ®enepannu 3a HENPaBOMEPHOE HCIOJIB30BAHUE MPOTPAMMHOIO
oOecrieueHus U MUGPOBBIX PECYPCOB.

[IpuHIMIIBI HOCTPOEHUS U allllapaTHbIe KOMIOHEHTHI KOMITbIOTEPHBIX CETEH.
Ceresbie ipoTokobl. Cetb MuTepHeT. Anpecanus B cetu UutepHeT. [IpoToKOIIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moaceTw ¢ mMOMOIIBIO Macok mnozcereil. CeTeBoe
aAMUHUCTpUpoBaHue. [loilydeHre NaHHBIX O CETEBbIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3JIoM ceTu. OmnpeerneHre MapuipyTa JABUKECHHUS
MaKETOB.

Buget  nearensHoctu B cetn  HMutepHer. CepBucel MHTepHera.
['eonndopmaloHHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU
(HanpuMmep, JIOKalusi MOOWJIBHBIX TeIe(POHOB, ONpPENEICHUE 3arpy>KEHHOCTH
aBTOMarvcTpasuei), THTEpHET-TOProBsi, OPOHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U yciayru. ColuanibHbIE CETU —
OpraHu3anus KOJUJIEKTUBHOTO B3aMMOJICEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBwia TOBeICHUs B KuOeprpocTpaHcTBe. [Ipobrema mnoammHHOCTH
nostydeHHou nHopmarmu. OTKpeIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHBIE M HPKOHOMUYECKHE YIPO3bl, CBS3aHHBIE C KCIOJb30BAHHEM
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOIme mpoodsieMbl 3alUThI
uHdopmaruu 1 “HPopMauoHHOM Oe3omacHocTu. CpencTBa 3aiuThl HHOOpPMAITUU
B KOMITbIOTEPAX, KOMITBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX MH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe oOecrieueHne nHGOPMAIMOHHON OE301TaCHOCTH.

[IpenorBpamieHne  HECAaHKUMOHUPOBAHHOTO  JOCTyHna K  JIMYHOHU
KOH(pUIESHIIUATIBHOW WH(OpMAIINK, XpaHAIICHCS Ha MEePCOHATBLHOM KOMITBIOTEpE,
MOOWIIbHBIX yCTpoicTBax. BpemonocHoe mporpaMmHoe obOecriedyeHrne M CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOTO apXHUBa

uHpopmanuu. PezepBHoe konuposanue. [TaponbHas 3anmra apxusa.



[udpoBanue nanHbiXx. CHUMMETPUYHBIE M HECUMMETPUYHbBIE MIUQPHI.
[ndper npoctoit 3amensl. Iludp Lesapsa. Iudp Buxenepa. Anroputm
mmdpoBanus RSA.

Teopernyeckue 0CHOBbI HH(POPMATUKH

WNudpopmanus, nannsie u 3HaHus. MH(bOpManmoHHbIe MPo1ecchl B IPUPO/IE,
TEXHUKE U O0ILECTBE.

HemnpepbiBHBIE W AUCKPETHBIE BEJIWYMHBI M CHUTHaJIbl. HeobxoammocThb
JUCKpETU3aluy MH(pOpManuu, MpeAHa3HAYEHHON UIsl XpaHEHHWs, Neperayud u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBouuHOE KOAMpoBaHHWE. PaBHOMEpHbIE M HEPAaBHOMEPHBIE KOJBI.
JlexoaupoBaHue COOOIIEHMI, 3alIMCAHHBIX C MOMOILIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IloctpoeHHe OAHO3HAYHO IOEKOAMPYEMBIX KOIOB C IIOMOILBIO
nepeBa. EnvHMIBI M3MEpeHHsl KonuecTBa HHPpopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMY€ECTBA MHPOPMALIUU.

Cucrempl cuucnenus. Pa3BépHyTas 3amuch LEIbIX UM JIpOOHBIX YHCEN B
MO3UIMOHHON cucTteMe cuucieHus. CBONCTBA NO3UIMOHHOW 3alHdCU YHUCHA!
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIIEHUS. AJITOPUTM IIEPEBOJIA LIEJIOTO YHCIIa U3 P-UYHOM CUCTEMBI CUHCIICHHUS B
JNECATUYHYI0. AJITOPUTM MEpeBOJa KOHEUHOM P-wuHON npoOu B JAECATHUYHYIO.
ANTOpUTM IEpEBOAA LIEJIOT0 YNCIA U3 IECITUYHON CUCTEMBI CUUCIICHMS B P-n4HYIO.
[lepeBoa KOHEUHOW necsITUUHOM IpoOu B P-nunyto. /[BomyHasi, BoCcbMepu4Has u
HIECTHA/IIATEpPUYHAS] CUCTEMbI CUHUCIICHUS, CBA3b MEXIY HUMHU. ApupMeTHUECKHUE
olnepalyy B MO3UIMOHHBIX CHCTEMAaxX CUUCIEHUSA. TpOWYHAs ypaBHOBELICHHAsS
CUCTEMA CUHCIICHHS. J[BONYHO-ECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanune tekcroB. KommpoBka ASCII. OpmHOOaWTHBIE KOAMPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenennie uHPOpMAITMOHHOTO
00BEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanne wu3obpaxkenuit. Orenka  WHGOPMAIMOHHOTO  00BEMA

rpauyuecKux JaHHBIX NP 33JJaHHBIX pa3pelieHuH U r1yOuHe KOJMPOBaHUS I[BETA.



[IBeToBbie Momenu. BektopHoe komupoBanue. dopmarsl rpaduyeckux ¢hausos.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Komuposanwue 3Byka. Orienka nHPOPMAIMOHHOTO 00hEMA 3BYKOBBIX JTAHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. I[loHsTHe BBICKa3bIBaHUS. BpIcka3biBaTeIbHBIC (DOPMBI
(mpeaukaTsl). KBaHTOPHI Cy1IeCTBOBAHHS U BCEOOIIHOCTH.

Jlornyeckue oneparuu. TaOauipl UCTUHHOCTU. JIOTHYECKHE BBIPAKEHHS.
Jlornueckne TtoxkaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepaluy U onepaluy HaJl MHOKECTBaMHU.

3aKoHBI aJIreOpbl JIOTUKH. DKBUBAJIEHTHBIE MPeoOpa3oBaHUs JIOTHUECKUX
BbIpakeHUU. JIornueckue ypaBHEHHs U CUCTEMBI YPABHEHHM.

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GyHKIUN OT KOIMYeCTBa apryMeHTOB. [1o1HbIe CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jlormueckux  BbIpakeHHil.  CoBeplLIECHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS MO Ta0JIUIE UICTUHHOCTH.

Jlormyeckue »HIEMEHTHI B cocTaBe Komiblotepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBienne HENbIX YWCEN B MaMATH KOMIbIOTEpA. OrpaHUYEHHOCTH
JAarna3oHa 4YuCeNl MpPU OrPaHMYECHUM KoiaudecTBa paspsaoB. llepenonHeHue
pa3psTHONM CeTKH. be33HakoBbIE M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIM
JIOTIOJTHUTEIIBHBIN KOJT OTPULIATEIBHBIX YUCET.

[TobutoBbie mnoruueckue oneparuu. Jlorudeckui, apudMETHYECKU W
nukandaeckut  casuru. [lludpoBanue ¢ mnomompl0 TOOMTOBOM — omepaiuu
«uckmoyaroniee NI .

[IpencraBienne BEIIECTBEHHBIX YWCEN B MaMSITH KOMIIbIOTEpa. 3Hayauas

4acTh M MOPSAJIOK yKcia. Jlnana3oH 3HaYeHUH BelIeCTBEHHBIX uucen. [Ipobiemsl



XPaHEHHsI BEIIECTBEHHBIX YMCEJ, CBSA3aHHBIE C OIPAaHUYCHUEM KOJUYECTBA
pa3psAnoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMH YHCIAMH, HAKOIUICHUE
OIITUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBaHHUE

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB PaOOTHI MPOCTEUIINX AITOPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JaHHBIX, IPH KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMbIi pe3yibTar.

Otamnbl pemeHus 3a4ad Ha KoMIbioTepe. MHCTpyMeHTalIbHBIE CpEICTBa:
TPAHCIATOP, OTIAMUUK, npoduaupoBUMK. KoMmuismus wu uUHTEpHperauus
nporpamMm. BupTyanpHble MalllWHBIL.

WNurerpupoBanHas cpeaa pa3pabOTKU. MeToapl OTHaJKd IPOrpaMM.
Hcnonp3oBaHue TpaccUpoOBOYHBIX Tabmuu. Otinanounbiii BeiBoA. IlomaroBoe
BBITIOJIHEHNE NTpOTrpaMMebl. Touku octaHoBa. [IpocMoTp 3HaYeHUI IEPEMEHHBIX.

A3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbl paHHBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHBIE, CHMBOJIBHBIE, JIornueckue. Bersnenus. CinoxHble
ycnoBus. Lukiel ¢ ycnoBuem. llukibl mo mepemeHHou. B3anmo3zameHsIeMOCTb
pa3nuyHbBIX BUAOB LMKJIOB. HMHBapuant mnwmkna. CocTaBlieHHE ULHKIA C
WCIIOJIb30BAaHUEM 3apaHee ONPENCIIEHHOTO HHBapUaHTa UKIIA.

JIOKyMEHTHPOBAHUE IIPOTPaAMM. Hcnonp3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH JIJIS1 TOJIB30BATEIIS.

AnropuTMBl 00pa0OTKM HATypaJbHBIX YUCEN, 3aIMCAHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUs: pa3OuMeHue 3alMcu 4Yucia Ha OTAENbHBIE IU(PBI,
HaXO0XJEHWE CYMMbl M TPOU3BENEHUS IHUPp, HAXOXKIEHUE MaKCUMAaJIbHOM
(MuUHUMAaTBHOW) LU PHI.

Haxoxzaenue Bcex mpoCThIX YKCEI B 3aJaHHOM Juamnasone. [Ipencrasnenue
YuClia B BUJIe HAOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEACHUS B
CTEIICHb.

O06paboTKa TaHHBIX, XpaHAIUXCs B (haitax. TekcToBbIe U IBOUYHBIC (DAITBI.

daiinoBsie nepeMeHHbIe ((paitioBsie ykazarenu). Utenue us daitnna. 3anuck B (aii.



Pa36uenue 3agaun Ha noa3anayu. [loanmporpammel (mporeaypsl U GyHKIIUH).
Pexypcus. PexypcuBHble 00bekThl ((pakransl). PekypcuBHBIE Mpolenypbl U
¢bynkun. Mcnonb30Banne cTeKka Al OpraHu3alii PeKypCUBHBIX BHI30BOB.

Hcnonb3oBanue craHgapTHOW OUOIMOTEKH S3bIKa IPOrPAMMHUPOBAHMUS.
[TonkmroueHne  OMOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MopyJIbHBINA PUHIMI TOCTPOEHHUS IPOTPAMM.

UYucnennole MetoAbl. ToyHOe U TPUOIMKEHHOE pEIICHUs 3aJadyu.
YuclieHHbIE METOIbI PELIEHUS] YPABHEHUW: METO/ repedopa, METO/ OJIOBUHHOTO
nenenusi. [IpuOnuxEHHOE BBIYMCICHUE JJIMH KpUBBIX. BbruuciieHue miomaaen
Guryp ¢ NOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYIOJbHUKOB, METOA
tpanenuii). Ilonck Makcumyma (MuHUMYMa) GYHKUAA OJHOM NEpPEeMEHHOU
METO/IOM ITOJIOBUHHOI'O JICJICHUS.

OO0paboTka CHMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (YyHKIMH  SI3bIKA
MpOTrpaMMHUPOBaHUs i1 OOpaOOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTpPOK: MOJACYET KOJIMYECTBA IIOSIBICHUN CHMBOJIAa B CTPOKE,
pa3z0ueHne CTPOKH Ha CJI0Ba MO MPOOEIbHBIM CUMBOJIaM, TOMCK TIOJICTPOKU BHYTPH
JTAHHOW CTPOKH, 3aMEHA HANJECHHOM MOJACTPOKH Ha APYTYI0 CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOpOM alipaBuTe, YAOBJIECTBOPSIOIIMX 3aJaHHBIM OTPAHUUYECHUSIM.
[IpeobpazoBaHue unciia B CAMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TIOCIENOBAaTENbHOCTH uuceN. BpruncieHne o0000IMEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MacCHUBa WJIM YHCIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO apUPMETHUECKOr0, MUHUMAJIbHOTO U MaKCHUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIUX 33JaHHOMY YCJIOBHIO).
JIMHEeNHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka ogHOMEPHOTO Maccuba. IIpocTeie METOABI COPTUPOBKH (METO.
ny3bIpbKa, METOJ BbIOOpa, COpPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBIN MOUCK B

OTCOPTUPOBAHHOM MAaCCHBE.



JIByMepHbIe MacCuBBl (MaTpullbl). AJTOPUTMBI OOpPaAOOTKH JBYMEPHBIX
MAacCHBOB: 3aI0JHEHHE ABYMEPHOTO YHCIOBOTO MAacCHBA MO 33JaHHBIM IIPaBUJIAM,
MOMCK AJIEMEHTA B IBYMEPHOM MAacCHBE, BBIUHCIEHUE MaKCUMyMa (MUHHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MAacCHBa, IEPECTAHOBKAa CTPOK U CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNupopmanuoHHbIe TEXHOJIOIHH

TexkcroBblii mporieccop. PenaktupoBanue u dopmarupoBanue. [IpoBepka
opdorpapun u rpammatukud. CpeAcTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIC
nokyMmeHThl. CHocku, oriaBineHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEHTBI pELEH3UPOBAHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuiia uTHpoBaHUs HCTOYHUKOB U OPOPMIICHHUS
oubmmorpaduueckux ccpuiok. OdopmiieHUE CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEXHHYECKHME CpEIcTBa BBOJA TEKCTA.
Criennanm3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHNS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3aJa4M aHAIM3a JAHHBIX: IPOrHO3UPOBAHME,
KJaccUpuKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnenoBarenbHOCTH
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYUCTKA U OILICHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHUE JAHHBIX,
BHU3yaJIM3alUsl JAHHBIX, HHTEpPIIpETalUs pe3yiabTaToB. IIporpammueie cpencrtsa u
WHTEPHET-CEPBUCHI AJI1 00paOOTKM W MPEICTaBICHUS JaHHbIX. bosbline naHHbIe.
MarmmunHoe o0yuenue. MTHTenekTyanbHblil aHaIU3 TaHHbBIX.

AHanu3 JaHHBIX C MOMOILBIO AJIEKTPOHHBIX TaOJMUI. BbruncieHue cymmsl,
CpeHEro apru(pMETHYECKOro, HauOOobIIEr0 (HAMMEHBIIET0) 3HAYCHHSI Uana3oHa.
Brruncnenne koad¢uimeHta KOppeasiuuu ABYX psAaoB AaHHbIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX M KpPYroBbiX jauarpamm. IlocTpoeHue rpadukos
¢bynkuumii. [Togbop MuHUK TpeHaa, pelieHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuciieHHOE pelIeHre YpPaBHEHHM C TIOMOIIBIO T0a00pa MmapamMerpa.

OHTI/IMI/ISaI_II/ISI KaK IIOMCK HAWJIYYIICro pCHICHUA B 3aJaHHBIX YCIOBHUMAX. HGHCB&H



GbyHKLMS, orpaHrueHus. JIoKanbHbIE U M100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.

Pemenue 3a1a4 OIITUMHU3allK C IIOMOINBIO 3JICKTPOHHBIX Ta6JII/IH.

11 KITACC

Teopernueckue 0CHOBbI HH(POPMATUKH

Teopernyeckne TOMXOMBI K OIEHKE KoJuMdecTBa WH(popMmanuu. 3aKoH
annuTuBHOCTH MH(opmarnuu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl cxatusi gaHHbIXx. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKaTHUs TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Uien anroputmoB cxkarust JPEG, MP3.

CkopocTh mepenauyd JIaHHbIX. 3aBUCHUMOCTb BPEMEHH MEpEeNadyd OT
MH(POPMAIIMOHHOTO 00bEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HUKHOBEHHUs OMMUOOK TIpU TMepenade JaHHbIX. KoJbl, MO3BOJISIONINE
oOHapy>KUBaTh W HUCIPaBJIATh OMIMOKH, BO3HUKAIOUIME TpPHU TMeperaye JTaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KOMIOHEHTBI CHCTEMBI M UX B3auMozeicTBue. CHCTEMHBIN
addekrt. Ynpapnenue kak nHGopMalroHHbli nponecc. OOpaTHas CBS3b.

Mopgenu n mogenupoBanue. Llens MmogenupoBanusa. COOTBETCTBUE MOJETU
MOJICIUPYEMOMY OOBEKTY WJIU TMPOIlECCy, Meu MoaenupoBaHus. dDopmanuzarus
MPUKJIAIHBIX 33/1a4.

[IpeacraBnenre pe3ynbTaTOB MOJCTUPOBAHUS B BUIE, YAOOHOM JUIs
BOCIIPUATHS YeOBeKOM. [ 'paduueckoe npeacTaBiIeHUe JaHHBIX (CXEMbl, TAOJHUIIbI,
rpadukn).

I'pads1. OcHoBHbIe MOHATUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpUI] CMEXKHOCTH, BECOBBIX MATpPUIl, CIHUCKOB CMEXHOCTH. PemeHue

QITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE



ONTUMAJIBHOIO IyTH MEXIy BeplIMHAMU TIpada, OmnpeieseHue KOIUYecTBa
Pa3IMYHBIX MyTEeH MEX/1y BEpPIIMHAMU OPUEHTUPOBAHHOTO AlIUKIMYECKOTo Tpada).

HepeBbsi. bunapuoe nepeBo. [lepeBbs moucka. CnocoObl 00xona aepena.
[TpencraBienue apupMeTUUECKUX BBIPAKEHUHN B BUIE AepeBa. [JuckpeTHble Urpbl
JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BRIMTpHILIHBIE M IPOUTPHIIITHBIE
NO3ULIMN. BBIMTPBIIIHBIE CTPATETHN.

CpencTBa HCKYyCCTBEHHOr0 MHTEUIeKTa. CepBHCHl MAIIMHHOIO MEPEBOJA U
pacrno3HaBaHusl YCTHOM peun. KorHuTuBHBIE cepBUCHL. MeHTHUUKaLKsi U MOUCK
U300paxeHUH, pacno3HaBaHHE JIULL CamooOyuatoruecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIVIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosib3oBaHHE METONIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aronMx cucreMax. Vcrnosib3oBaHHE METOJOB
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemeil. [lepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHUE

Qopmanuzanuss  NOHATHA — anroputMa. Mammna  TeroopuHra  kax
YHUBEpCaJIbHasA MOJIEJIb BbruuciieHuil. Te3uc Y€pua—TrropuHra.

OueHKa CI0KHOCTH BblUMCIeHUH. Bpemst paboTbl U 00bEM MCIOJIB3yEMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMIITOTHYECKOW  CJIIOKHOCTH  aJrOPUTMOB. AJITOPUTMBI  [TOJIMHOMHAIBHON
cinoxHocTH. [lepebopHbie anropuT™el. [IpruMepbl pa3nuyHbIX arOPUTMOB PEILICHUS
OJTHOM 3a7]a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

ITouck mpoOCTHIX yuCeN B 3aJaHHOM JIHAMA30HE C IMOMOIIBIO AJITOpPUTMA
«petero DparocheHay.

MHoropa3psiaHble 1eible YUCIia, 3a7a4i JJIMHHOW apu(pMETHKH.

CnoBapu (accouMaTHBHBIE MACCHUBBI, OTOOpa)xeHus). XdMI-TaOJUIbI.
[TocTpoenue angpaBUTHO-4aCTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHaiu3 MNpPaBHWIBHOCTH CKOOOYHOIO BbIpaXeHHs. BpruncieHue

apu(PMETUYECKOTO BbIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOMN PopMme.



Ouepenu. Mcnonp30BaHue ouepeu A1 BpEMEHHOIO XpPaHEHUS! IaHHBIX.

Anroputmbl Ha rpagax. IlocTtpoeHne MHHHMaIbHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpHEHTHpOBaHHOTO Tpada. KomuyecTBO pasianuHbIX
nyTeld MeXay BEpIIMHAMU OPUEHTUPOBAHHOIO AllMKINYECKOTo rpada. AIroputm
JIeKCTpBHI.

JlepeBbs. Peanuzanus nepesa ¢ MOMONIIBIO CCBUIOYHBIX CTPYKTYDP. JBonuHbIE
(Ounapubie) naepeBbs. l[locTpoeHue aepeBa JUIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpaKeHHsI. PekypcuBHBIE anroputMbsl 00xoja aepeBa. Mcrnonb3oBaHue CTEKa U
ouepeau s 00xoaa aepeBa.

JluHaMu4yecKkoe NpOrpaMMHMpPOBAaHHME KaK METOJ pELIeHHs 3aaad  C
COXpPaHEHUEM MPOMEXKYTOUHBIX PE3yJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOIIbIO
JUHAMHYECKOTO TMPOTPaMMHUpPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIMH,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMupoBaHuU. OOBEKTHI U
kjaccel. CBoicTBa U MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO IOJXOJA.
Wukarncynauus, HacieJoBaHue, TOJIUMOphU3M.

Cpensl ObicTpoil pazpaboTku mporpamm. IlpoextupoBanue unrtepderica
noJib3oBaTess. Micrnonb30BaHNe TOTOBBIX YIIPABISEMBbIX 3JIEMEHTOB ISl TOCTPOESHUS
uHTepdeiica.

O630p  s3bIKOB  mporpammupoBaHusi.  [loHsatne o  mapagurmax
IPOrpaMMUPOBAHMUS.

NudopmanuoHHbIe TEXHOJIOTHU

Ortanbl  KOMIBIOTEPHO-MATEMAaTHYECKOTO  MOJEIUPOBAHUS: IMOCTAHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3yJIbTATOB MOACIUPOBAHUS.

Jluckperusanusi Npu MaTEMaTHYECKOM MOJEIMPOBAHUUA HEMPEPHIBHBIX

mporieccoB. MoieIMpoBaHKe IBIKEHUS. MoaenupoBaHue OMOJIOTHUECKUX CUCTEM.



MaremaTnyeckue MOJEIW B DKOHOMHKE. BBIUYMCIUTENbHBIE JKCIEPUMEHTHI C
MOJESIMU.

OO6paboTKa pe3yabTaToOB JKCIEpUMEHTa. MeToa HaWMEHBIIUX KBaJIpaToOB.
OneHka 4YHCJIOBBIX MApaMETPOB MOJCIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBnenue 3aBUCUMOCTEN MO PE3yJIbTaTaM SKCIIEPUMEHTA.

Beposataoctasle  Momenu.  Mertonst Monte-Kapimo.  Mmurtanmnonnoe
MojenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabmuuneie (pemsauuoHHBIC) 0a3bl MaHHBIX. Tabnmuia — MpeACTaBICHHE
cBeleHHii 00 OMHOTHMHIHBIX 0OBekTax. Iloie, 3amuch. Kimrou tabmunel. Padora c
roToBoi 0a30i JaHHBIX. 3anosiHeHue Oasbl JNaHHBIX. [louck, copTupoBKa H
(GunbpTpanys IaHHBIX. 3apoChl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMETPaAMHU.
Briuucnsiemblie mojs B 3ampocax.

MHoroTtabiuunbie 0a3bl JaHHBIX. THIBI CBSI3€M MEXKIy TaOIHUIIaMHU.
Buenmnuit kitou. [{enocTHOCTh 0a3bl TaHHBIX. 3aIPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NutepHer-npuiioxenus. [IoHsATHE O CEpBEPHON U KIIMEHTCKOW YaCTAX CaWTa.
TexHonorus «KJIMEHT — CepBEpP», €€ TOCTOMHCTBA U HEeNOCTaTKU. OCHOBBI A3bIKa
HTML wu kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pasmenienue BeO-caitToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBon n300pakeHHil ¢ MCMOJIB30BAHUEM PA3IMYHBIX HU(PPOBBIX YCTPOUCTB
(mdpoBbIX (PoToanmapatoB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB M JPYTUX
ycrpoiicTB). I'padmueckuii penakrop. Paspemenue. Kagpuposanue. Mcnpaienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKIMsS  LBETA.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGnactsamu.
OUIBTPHL.

Mpmuorocnoiiabie n3o0paxenusi. TexctoBesie ciou. Macka cnosa. Kanansl.
Coxpanenue BblfienieHHONW obyactu. [lonroroBka winmrocTpanuii Ay BeO-CaiToB.

AHHUMHPOBaHHBIE N300pAKEHUSI.



Bekropnast rpaduka. Ilpumurtubbl. VI3MeHeHHe TOpsAIKAa 3IIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpusble. @opmaThl BEKTOPHBIX
pUCYHKOB. Vcnosib30BaHre KOHTYpPOB. BeKTOpu3anus pacTpoBbIX H300paKEHUN.

[IpyHIMOBI TOCTPOEHUS W PENAKTUPOBAHMS TPEXMEPHBIX MOJIEIIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kamepnl. AnautuBHble TexHosioruu (3D-mipuntepsl). [loHATHe 0 BUpTyadbHOU

PCAIIBHOCTH U HOHOHHGHHOﬁ PCAJIBHOCTH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITIPOIT'PAMMBI 110
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yJbTaThl OTPAKAIOT TOTOBHOCT W CHOCOOHOCTB
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXKAEHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTAM POCCUHUCKOIO
o0I1ecTBa, pacIIMpPEHUE KUZHEHHOTO OMbITa U ONBITA JEATEIBHOCTU B IPOLECCE
peanu3aluy  CpeACTBAaMM  y4yeOHOTO TMpeJAMETa OCHOBHBIX  HAalpaBIICHUN
BOCIUTATEIbHON JESATEIbHOCTH.

B pesynbrare wu3ydeHus MHGOPMATHKM Ha YPOBHE CPEAHEro OOILIEro
oOpazoBaHus y oOyuaromierocs OyayT copMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pE3yNbTaTHI:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX MpaB U OOSA3aHHOCTEH, yBa)K€HHUE
3aKOHA M TpaBOMOpSAAKA,  COOJIIOJIEHME  OCHOBOIIOJATAIOIIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHM JIKCTPEMHU3MaA, HAI[MOHAIM3Ma,
KceHohoOWH, MUCKPUMHUHAIMK 1O COLMAIbHBIM, PEITUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

LEHHOCTHOE OTHOIIIEHHE K UCTOPUYECKOMY HAClIeIn0, TOCTHXeHusIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HHOOPMATHKN KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBRA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO ITOBEICHUS;



CIIOCOOHOCTh OIIEHMBATHh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
cetu MHTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAas OCTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCIPUHUMATh pa3IMYHbIe BUIbI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3nyecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh  3JI0POBOTO W 0Oe3omacHOTO  oOpa3a  JKHU3HHU,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM UHKCJIIE 32 CUET COOJIIOACHUS
TpeOOBaHMI  Oe30macHOM  AKCIUTyaTallud  CPEACTB  WHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOW JIE€SITEIBHOCTH TEXHOJOTMYECKOW M COLHMAJIbHOU
HaIPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSTEIBHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

UHTEpeC K cdepam TpoPEecCUOHATBHON JEeATEIbHOCTH, CBSI3aHHBIM C
uHpOpMaTUKON, TPOrpaMMHUpPOBAHUEM U UH(DOPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAyKW WHOOPMATHUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BbBIOOp Oyayuieil npodeccun u
peann30BBIBATH COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

OCO3HaHME TJIOOATBHOTO XapaKTepa PKOJOTHYECKUX MpoOJeM M MyTel ux
peleHus, B TOM 4YHUCIEe C Yy4ETOM BO3MOXXHOCTEM HHQPOpPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TE€XHOJIOTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



Cc(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd, TOCTHKEHHUSM HAay4YHO-TEXHHYECKOIO IIporpecca Hu
OOIIIECTBEHHOM MPAKTHKH, 32 CYET MOHUMAHUS POJIU MH(POPMAITMOHHBIX PECYpPCOB,
UH(POPMAILMOHHBIX MPOLECCOB M HH(OPMALMOHHBIX TEXHOJOIMH B YCIOBHIX
1 poBoit TpaHchopMalu MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HaHWE IIEHHOCTH HAyYHOH NEeSTENbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO U HCCIIEA0BATENbCKYIO I€ATEIbHOCTh UHIMBUYAJIbHO U B TPYIIIIE.

B mporecce moCTHKEHUS TUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOTPAMMBI
110 HHPOpPMATHUKE y 00YUaIOLINXCSl COBEPILIEHCTBYETCS 3MOLMOHAIbHBIN HHTEIJIEKT,
npeanoiararouii cOpMUPOBAHHOCTb:

CaMOpPETYJIMPOBAHMsI, BKIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBEACHHME, CIIOCOOHOCTHh aJalTUPOBAaThCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTPEMJICHHE K TOCTIKEHUIO IIeNN U
yCcHexy, ONTUMHU3M, MHUIMATUBHOCTh, YMEHHUE IEMCTBOBATh, UCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €T0 TPU OCYIIECTBICHWH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTpauBaTh
OTHOIIICHUSI C APYTUMHU JIOABMH, 3a00THTHCS, MPOSBISATH WHTEPEC W paspeniaTh

KOH(DIIUKTBHI.

METAITPEAMETHBIE PE3YJIBTATDBI

B pesynbrare wu3ydenus WHGOPMATHKKA Ha YPOBHE CPEIHETO OOIIero
oOpazoBaHus y oOyuawmierocss OyayT chOpMUPOBAaHBI MeTanpeaMETHbIE
pe3yabTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YYCOHBIX JCHCTBUSAX, a UMCHHO —

IMO3HABATCJIbHBIC  YHHUBCPCAJIBLHBIC y‘—Ie6HI)Ie I[@ﬁCTBPIH, KOMMYHHKAaTUBHBIC



yHUBEpCaIbHble Y4eOHbIE ACUCTBUS, PETYJISATUBHBIE yHUBEpCAIbHBbIE Y4YeOHbBIE

I[CﬁCTBHH, COBMCCTHasA OCATCIBHOCTD.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA

1) 6a30Bble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO (D OpMyIMpOBaTh W aAKTyaJlU3UPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIM MPHU3HAK WJIM OCHOBAaHHUS JUIsl CPAaBHEHMS,
kiaccudukanyuy u 00001IeHUS;

ONpPENENIATh LEIU JEATEIbHOCTH, 3aJaBaThb IAapaMETPbl U KPUTEPUH HUX
JIOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JIESITEIBHOCTh, OLEHHUBaTb COOTBETCTBUE
PE3YJbTATOB 1IEJISIM, OLICHUBATH PUCKU MOCIEACTBUN IESITEIHHOCTH;

KOOPAUHUPOBATb U  BBIMOJHATH pabOTy B  YCIOBHUSX PEaIbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HcCIeA0BaTEILCKHE AeiiCTBUS:

BJIA/ICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIHCKOM U MPOEKTHOM JIEATETLHOCTH,
HaBBIKAMM  pa3peuieHusi npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOOB MO3HAHMUS;

OCYILIECTBJIATh PA3IUYHbIE BUJBI JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HAHMS, €r0 WHTEPIpETalny, MPeoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU Y4YEOHBIX U COILMAIbHBIX

MIPOEKTOB;



(opMUPOBATH HAYYHBII TUII MBIIUIEHUS, BI1aJI€Th HAYYHOU TEPMUHOJIOTHEN,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTENbHOM
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIC CBSA3M M AaKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs1 TOKa3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOAE PEIICHHs 3alayd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISATh LI€JICHANPABICHHBIA MOMCK MEPEeHOCa CPEACTB U CIIOCOOOB
JEUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEJBbHYIO M MPAKTUYECKYIO 00JacTH
KU3HEICSATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE WJIEH, Npe/ylaraTh OPUTMHAIBHBIE TOAXOMAbI U PEILICHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ undpopmanueii:

BJIa/I€Th HaBbIKaMU MOJIYUYEHHUS] HHPOPMAIMU U3 UICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3alHul |
MHTEPIIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEACTABICHUS;

CO3/aBaThb TEKCTbl B pa3lMYHbIX (¢opMaTax ¢ Y4YETOM Ha3HAYEHUS
uHpopMaMu U 1EJEeBOM  ayJIUTOpUH, BbHIOMpas ONTUMAIBHYIO (opMy
IpEeJICTaBICHUS U BU3YyaIU3aliH;

OLICHUBATh JOCTOBEPHOCTb, JETMTUMHOCTh MH(OpMaIUHU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOpMaM;

HCIIOJIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHMKAIIMOHHBIX

TEXHOJIOTUH B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBLIX W OPTraHU3allMOHHBIX



3aJ1a4 ¢ COOTF0ICHUEM TPEOOBAaHMIA 3PTOHOMHKH, TEXHUKH 0€301TaCHOCTH, TUTHCHBI,
pecypcocOepeKeHUs, MPABOBBIX M ATHYCCKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e30ITaCHOCTH;

BJIaJCTh  HaBBIKAMM  paclo3HaBaHWS W 3aIllUTBl  MHPOPMAIIHH,

nHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIe JelCTBUS

1) oOmenue:

OCYIIIECTBIIATH KOMMYHHUKAIIMU BO BCeX cepax KU3HMU;

pacrio3HaBaTh HeBepOaJibHbIC CpEACTBa OOIICHMS, IMOHMMATh 3HAYCHUE
COI[MAILHBIX 3HAKOB, PACMO3HABAaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluil u
CMAT4YaTh KOH(MIUKTHI;

BJIQJICTh  PA3IMUYHBIMM  CllocO0aMHU  OOIIEHUS W B3aUMOJICUCTBUS,
apryMEHTUPOBAHHO BECTHU JIUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYyaIUU;

Pa3BEPHYTO M JIOTUYHO M3JIaraThb CBOIO TOUKY 3PEHHUS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

MMOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUYATbHON
paboThI;

BBIOMpaTh TEMAaTUKy U METOJbI COBMECTHBIX MEHCTBUH C y4y€ToM OOIIHX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NpUHUMATh I1I€IM  COBMECTHOM  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JCUCTBUA MO HX JOCTHUKCHHUIO: COCTaBJISATH IUJIaH JICHUCTBUH,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KA4ECTBO CBOETO BKJIQJIa M KaXJOTO Y4YaCTHHKAa KOMaHJIbl B

001l pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;



npemjiaratb HOBBIC IIPOCKTBI, OLOCHHMBATL HACH C IIO3WIIMM HOBH3HEI,
OPUTHMHAJIbHOCTH, HpaKTquCKOﬁ 3HAaYUMOCTH,
OCYIICCTBJIATL ITO3UTUBHOC CTPATCTHYCCKOC TIIOBCACHUC B PA3JIMYHBIX

CUTyalnu:Aax, IpoOABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH NHHUIINAaTUBHBIM.

PeI‘yJIﬂTI/IBHLIe YHUBEPCAJIBbHBLIC yqeﬁﬂble IleﬁCTBHH

1) camoopranuszanmusi:

CaMOCTOSTENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JE€ATEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

CaMOCTOSITEJIbHO COCTAaBJATh IUIAH pEIICHHS NpoOJeMbl C  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHUI;

JeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLIEHHMBATh MPUOOPETEHHBIN OTIBIT;

CcrocoO0CTBOBAaTh (DOPMUPOBAHMIO M MPOSIBICHUIO IIUPOKOW SPYIUMLMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

J1aBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJ€Th HABBIKAMM  TO3HABAaTEJbHOM  pediaekcuu KaKk  OCO3HAHUs
COBEPIIAEMBIX JEUCTBHA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYallluH, BHIOOpA
BEPHOT'O PEILICHUS;

OOCHMBATDL PUCKHU U CBOCBPCMCHHO IIPUHUMATDL PCIICHUA 110 UX CHUIKCHHUIO,



OPUHUMATh MOTHMBBl M AapryMEHTBl IPYTMX IIPH AaHAINU3E PpPE3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHS ce0s U APYrUX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX M[PH aHAJIU3€ pPE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX Ha OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YEIOBEKA.

HHPEAMETHBIE PE3YJIBTATDBI

B mpouecce u3yueHus Kypca MHPOPMATUKU YIIyOnEHHOro ypoBHs ¢ 10
Knacce 00yJaromuMucs Oy 1yT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BIIQJICHUE TIPEACTABICHUSAMU O POJM HHPOPMAIMM U CBSI3aHHBIX C HEH
MPOIIECCOB B TMPUPOJC, TEXHUKE W OOIIECTBE, MNOHATUIMHU «HHGOPMAIU,
«MH(POPMALIUOHHBIN MPOIIECC), KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBbI», «CUCTEMHBIH
ah ey, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS;

BJIQJICHUE MeToJaMu Toucka uHbopMmanuu B cetu HHTepHET, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VIHTepHET;

YMEHHE XapakTepu30BaTh OOJbIINE JaHHBIC, MPHUBOIUTH MPUMEPHI
UCTOYHUKOB HMX TIOJYYEHUS W  HAMpaBIICHUS HCIOJIb30BAHUSA, yMEHHUE
KJIaCCU(UIIMPOBAT, OCHOBHBIE 3aJaud aHauu3a JaHHBIX (TPOTHO3WPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHUS 3a/]a4 aHaIM3a JaHHBIX: COOp NMEPBUYHBIX JaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allNs TaHHBIX, MHTEPIPETAINS Pe3yIbTaTOB;

NMOHMMaHUE OCHOBHBIX MPHUHITUIIOB YCTPOWCTBAa M (HYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS

KOMIIBIOTCPHBIX TCXHOHOFHﬁ;



BJIa/ICHUE HaBbIKaMU PAOOTHI C ONEPALMOHHBIMH CHUCTEMAaMH, OCHOBHBIMU
BUJIaMH IIPOTPAMMHOI0 00€CIIeUeHHUs I PEIICHUs yUeOHbIX 3a/1a4 110 BEIOpaHHON
CHeuaIn3alny;

HaJINYME MPEICTABICHUIN 0 KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPHUHIIUIIAX OPTaHU3ALNUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceteil, 00 OOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
MIPUJIOKEHUM;

MOHMMAaHUE Yrpo3 HMH(POPMAIMOHHON OE30MacHOCTH, HCIOJIb30BaHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUA 3TUM yIpo3aM, COONIOJCHHUE MeEp
0€3011acCHOCTH, NMPEAOTBPAILAIOIIUX HE3AKOHHOE PacIpOCTPAHEHUE NTEPCOHATIBHBIX
JAHHBIX, COOJIIOIEHNE TPEOOBAaHUIN TEXHUKU O€30M1aCHOCTU U TUTHEHBI IPU padoTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMHU LIU(PPOBOTO OKPYKEHUS, IOHUMAHHE
IIPaBOBBIX OCHOB HCIIOJIb30BaHUS KOMIIBIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U padOThI
B cetu MHTEpHET;

NOHMMAaHUE OCHOBHBIX IPUHLHWIIOB JUCKPETU3ALMHM pa3JINYHBIX BHJIOB
uH(pOpMalMU, YyMEHUE ONpeNensATh HHPOPMALUOHHBIN OOBEM TEKCTOBBIX,
rpaduyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alluH,
YMEHUE OTNPEAENSITh CPEAHIO CKOPOCTh NMepeayn JaHHBIX, OLICHUBATh U3MEHEHHE
BpEMEHU TMepeayd NpH HU3MEHEHHH WH(GOPMAIMOHHOTO O0BbEMA JaHHBIX H
XapaKTEPUCTHUK KaHaja CBS3H;

YMEHHUE UCIOJIb30BaTh MPU PELICHUH 337a4 CBOMCTBA MO3ULMOHHON 3alKCH
YUCEJI, AJITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIIEHUS
C 3aJaHHBIM OCHOBAHHMEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
ATOTO YKCJIA B MO3UIIMOHHOMN CUCTEME CUUCIIEHUS C 3a/ITaHHBIM OCHOBAaHUEM, YMEHHUE
BBITMIOJIHATH apu(METHUECKIE ONEPALMY B TO3UIIMOHHBIX CUCTEMAaX CUHCIICHMUS,

yYMEHUE BBINOJHATH MPEe0Opa30BaHUs JIOTHUYECKUX BBIPAXKEHUM, UCIOJIb3YS
3aKOHBI aiareOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B

JTU3BIOHKTUBHOW M KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOM TabimIe



WUCTUHHOCTH, HUCCJEN0BAaTh OOJACTh MCTUHHOCTU BBICKA3bIBaHUS, COACPIKAIIETO
NepeMEHHbBIE, PEIIaTh HECI0XKHbBIE JJOTHYECKUE YPABHEHHS U CUCTEMbI YPaBHEHUI;

MMOHUMaHuEe OAa30BBIX AJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHpopmaluu (3aruch YMceNl B MO3UIIMOHHONW CHUCTEME CUUCICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEI B 33JJaHHOM JMara3oHe, 00paboTka MHOTOPa3psIAHBIX IEeNbIX
YHUCel, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYIHX), aJITOPUTMOB MOMCKA U COPTHUPOBKH,
YMEHHUE ONpPEeNeNsiATh CI0KHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH JUISl PELICHMSI OJJHOM 3a7a4H;

BJIQJICHUE YHHUBEPCAIBHBIM SI3bIKOM NPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsSIMH O O0a30BBIX THMaX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHUE HCIOJb30BaTh OCHOBHBIE  YIPABIIAIOIINE
KOHCTPYKIMM, YMEHHE OCYILUECTBISATh AaHAIN3 NPEIJOKEHHOM MpPOTrpaMMBbI:
OIPENENATh PEe3yJIbTaThl padOThl IPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JTAHHBIX,
ONpPENENATh, NPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO IOJIYYEHHUE YKA3aHHBIX
pe3yJIbTaTOB, BBISBIATH JJAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
porpamMmsl, GOpMyJIMPOBATh NPEIIOKEHUS 110 YIYUIIEHUIO MPOrPAMMHOTO KOJIa;

YMEHUE CO3[aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI H
JEMOHCTPALIMOHHBIE MaTEPHAJIBI C UCIIOJIB30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE HCII0JIb30BaTh 3JIEKTPOHHbIE TaOIUIIBI ISl aHAJIN3a, IPEACTaBICHUS
1 00pabOTKM JaHHBIX (BKJIIOYAsi BEIYUCIEHUE CYMMBI, CPETHETO aprU(PMETHIECKOTO,
HaMOOJbIIEr0O W HAWMMEHBIIEr0 3HAYEeHWM, pEIIeHUe YpaBHEHUW, BBIOOD
ONTUMAJIBHOTO  pEIIeHHs, TMoAdOp JHMHMM  TpEHAa, pelIeHHue  3ajad
MPOTHO3UPOBAHUS).

B mporecce u3yuenus kypca MHGOpMATHKU YriayOiaéHHOro ypoBHs 6 11

Kacce 00yJaronmuMucs Oy IyT TOCTUTHYTHI CIIEAYIOIINE MPEAMETHBIE PE3yIbTaThI:



YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbl, JIOMYCKAIOIIME OJHO3HAYHOE
JEKOUpOBaHue cooOImeHnid (rmpeduKCHbIe KOJbI), HCIOIb30BaTh IMPOCTEHIINE
KOJIbI, KOTOPBHIE MO3BOJISIIOT O0OHAPYKUBATh U UCIIPABIISATH OMIMOKU TIPH Tepeaade
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIECHMsI TIPH W3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

yMEHHUE pelllaTh aITOPUTMUYECKUE 3a/1a4, CBSI3aHHBIE C aHAIM30M Tpados
(371291 TOCTPOEHUST ONMTHUMAIBHOTO ITyTH MEXKy BepITHaMu rpada, OrpeaeICHHs
KOJMYECTBA pA3JIMYHBIX TyTe MEXIy BepIIMHAMU OPUEHTHUPOBAHHOTO
aIUKIINYECKOro rpada), yMEHUE UCIIOIb30BATh JIEPEBbS TP aHATU3E U TOCTPOSCHUHU
KOJIOB W JUISI TIPEJICTABIICHUS apu()METHUSCKUX BBIPAKCHUH, TIPU PEIICHUU 3a]1a4
MOMCKa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI 1O 3aJaHHOMY aJITOPUTMY,
pa3pabaThiBaTh 1 0OOCHOBBIBATH BHIMTPHIIITHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaThiBaTh W pPEaIU30BbIBATH B BHJIE MPOrpamMm Oa30BbIC
QITOPUTMBI, YMEHHE HCIOJb30BaTh B MpOrpamMMax JIaHHbIE PA3JIUYHBIX THUIIOB C
y4ETOM OTPaHWYCHUNA Ha JTUAINa30H WX BO3MOXKHBIX 3HAYCHHM, NMPUMEHSTH MPHU
pEIIeHUH 33/1ay CTPYKTYPhI JaHHBIX (CIUCKH, CIOBAPH, CTEKH, OUEPEIH, IEPEBbHs),
UCIIOJIB30BaTh 0a30BBIE OMEpAllMM CO CTPYKTypaMH JaHHBIX, TPUMCHSTH
CTaHapTHBIC © COOCTBEHHBIC MOATPOTPAMMBI JJIT 00paOOTKH YUCIIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NPH pa3paboTKe mporpaMm OUOIHOTEKH
MOAMPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMUPOBAHUS, YMEHHUE TOKYyMEHTHUPOBATH MPOTPAMMBI;

YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMHU CBEJCHUSMU O 0a3zax JdaHHBIX, HUX CTPYKTYpE,
CpeACTBax CoO37aHusi M pabOThl C HUMH, yYMEHHUE MHCIOJIb30BaTh TaOJUYHBIC
(pensaiuroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3axX JAaHHBIX, BBIMOJHSIThH
COPTUPOBKY M TOUCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHy0 0azy

)IaHHBIX) H CIIPAaBOYHBIC CUCTCMBI,



YMEHHE UCTO0JIb30BAaTh KOMITBIOTEPHO-MAaTEMATUUYECKUE MOJIEN ISl aHATIU3a
00BEKTOB U MPOIIECCOB: POPMYIHPOBATH 1I€JIb MOACIUPOBAHUS, BHIIOIHATH aHAIIN3
pEe3yJIbTaTOB, MOJYYEHHBIX B XOJ€ MOJECIMPOBAHUsA, OLEHHUBATH COOTBETCTBUE
MOJICNIA MOJIETUPYEMOMY OOBEKTY WM TPOLECCy, MPEACTABIATh PE3yiabTaThl
MOJEIUPOBAHUS B HATJIATHOM BUJE;

YMEHHE OpraHU30BbIBaTh JUYHOE HWH(POPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM DPA3IUYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, MOHUMaHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, ITHPPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMaHUE OCHOBHBIX MPUHIUIIOB PabOThl, BO3MOKHOCTEW U OIpaHUYECHHUS
NPUMEHEHUSI TEXHOJIOTM MCKYCCTBEHHOI'O HMHTEIIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYUE MPEJCTaBICHUA O Kpyre peliaeMbX 3a7ad MAalIUHHOrO OO0y4YeHUs
(pacrio3HaBaHusl, KIACCU(PUKALUKA U MPOTHO3UPOBAHUS) HAJIMYUE MPEICTABICHUN
00  HCNONB30BaHUM  HMHPOPMALMOHHBIX  TEXHOJOTMH B Pa3IU4HbIX

npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Ne ii/m Kontpoabnbie Ilpakruyeckue
NpOrpaMmbl Bcero o0pa3oBaTe/lbHbIE
padoThbI padoThbI pecypes:
Paznen 1. lilndposasi rpamoTHOCTH
L1 KomnbroTep - yHUBEpcanbHOE YCTPOWCTBO 6
00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecrieueHre
1.3 KomnbrotepHsie cetu
1.4 WNudopmannonHas 6€300acHOCTb 2
Hroro no pazneny 24
Pasnen 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
2.1 [IpencraBnenue nHGoOpMaluy B KOMIIBIOTEPE 19 2
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Uroro no pazneny 40
Pa3zpnen 3. AnropurMbl 1 NpOrpaMMHpPOBaHue
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
3.3 YuciieHHbIE METOIBI
34 AnTOpUTMBI 00PaOOTKH CUMBOJIBHBIX TAHHBIX
3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5




Hroro no pazneny 44
Pa3nen 4. UndopmannoHHbIe TEXHOJTOTUH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 1aHHBIX 8 3
Hroro no pazneny 14
PesepBHOe Bpemst 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5
11 KITACC
KoumnuecTBo yacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3jaesioB U TeM nu(ppoBbIe
Ne i/mn P Konrpoasusie IIpakruueckue (mupp )

NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIC

padoThI padoThI
pecypcsl

Pasnea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
1.1 WNupopmanys u nHGOpMaMOHHbIE POLIECCHI 10 2.5
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Pasnen 2. AnropuT™Mbl 1 IPOrpaMMHpPOBaHHUe
2.1 DJIEMEHTBI TEOPUU AITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JaHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45

MIPOrpaMMHUPOBAHHUS
Hroro no pazueny 50

Paznen 3. UndopmManmoHHble TEXHOJIOTHH




KOMHBIOTepHO-MaTCMaTI/I‘IeCKOC

3.1 8 2
MOJICJIUPOBAHUE

3.2 ba3sl naHHbBIX 10 4
33 Be06-caiitbt 14 4
34 Kommbrorepnas rpaduka 3.5
3.5 3D-MoaenupoBaHue 3
Hroro no pazpeny 48

PesepBHOe Bpemst 20

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
w/n Tema ypoxa Beero Kontpoabubie IIpakTnueckue IIJ[3yqunﬂ :)16[()12;0B3Te.111>1-lble
padoThbI padoThbI pecypenI
TpeOoBaHust TEXHUKH 0€30MACHOCTU U
| TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U |
JIPYTMMH KOMIIOHEHTaMHU IIU(POBOTO
OKPYKEHHUS
) [TpuHUMIBI pabOTHI KOMIIBIOTEPOB U |
KOMITBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMH C TOMOIIBIO IHH. |
KoHTposiepsl BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IIPOIPAMMBI |
IIPOLIECCOPOM
OnepatuBHas, TOCTOSTHHAS U JOJTOBpEMEHHAs!
5 naMsATh. KOHTpoIepsl BHEIIHUX YCTPONCTB. 1
[IpssMo#t gocTyn K aMsTi
6 CoBpeMeHHbIE KOMITbIOTEPHbIE TEXHOJIOTUU 1
[TporpammHoe oOecrieueHre KOMIIBIOTEPOB,
7 KOMIIBIOTEPHBIX CUCTEM M MOOUIIBHBIX 1
YCTPOMCTB
8 CucreMHO€ MTpOorpaMMHOE OOecrieueHue. 1
OnepannoHHbIE CUCTEMBI
9 Yrunutsl. [[paiiBepbl yCTPOUCTB. |
[TapannenpHOE IPOrpaMMUPOBAHUE




HNucTamnsanus 1 JeUHCTAILIS U

10 MPOrPaMMHOTO 0OecreueHus
daiinoBbie cucTembl. [IpuHIUIBI pazmMenieHust

1 Y UIMEHOBaHHUs (pallyIoB B JOJITOBPEMEHHOM
namsaTy. 1abaoHe! 11 onucanus rpymni
(aiinoB
3axonogarenscTBO Poccuiickoit denepannu B

12 00J1aCTH MPOrPaMMHOI0 0OeCIIeYeHUs U
JaHHBIX
[IpuHIMIIBI TOCTPOEHUS U annapaTHbIe

13 KOMITOHEHTBI KOMITbIOTEPHBIX ceTeil. CeTeBble
IIPOTOKOJIbI

14 Cetp UnTEpHET

15 Paznenenue IP-cetu Ha moaceTy ¢ MOMOILBIO
MacoOK IOJACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bune! nestensHocT B cetn IHTEpHET.

17 Cepsucel MHTepHeTa. ['ocyjapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 NudopmannonHas 6e30macHOCTh

19 BpenonocHble mporpamMmmHoe obecriedeHrne u
MeTObI OOPHOBI C HUM

20 [IpakTuyeckas pabora o Teme
"AHTUBHPYCHBIE IPOrpamMMBbl"”
Opranu3zanus JMYHOTO apXyUBa HH(OPMALIUH.

21 PesepBHoe konupoanue. [TaponbHas 3amura
apxuBa

22 [IudpoBanme naHHBIX




23

24

Anroput™m mudpoanus RSA.
Creranorpadus

[Ipaktrueckas padota o teme "llIudpoBanue
TAaHHBIX"

25

Wudopmanus, 1aHHbIC H 3HAHUS.
NudopmannoHHbIe IPOIECCH B IPUPO/IE,
TEXHUKE U OOIIECTBE

26

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curHasibl. Heo0X0mmMoCTh TMCKpEeTH3auu
nHpOpMaINY, IpeTHA3HAYEHHON /IS
XpaHeHus, nepeaadn u o0paboTKu B
U(PPOBBIX CUCTEMAX

27

28

29

30

JIBonuHOE KOoaupoBaHue. PaBHomepHbIe 1
HepaBHOMEpHbIE KObl. [lekoaupoBaHue
COOOIIEHHH, 3aIIMCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JIEKOJIMPYEMBIX KOJIOB C TOMOIIBIO I€pEBa.
I'pad An. A. MapkoBa

EnavHuLBI U13MEPEHNs KOIMYECTBa
uHpopmanuu. AnpaBUTHBIA MOIX0 K OLIEHKE
KOJIn4YecTBa HH(POpMAITUH

CHUCTEMBI CUUCTIEHUS

31

32

HepeBOJI HYHUCECII U3 OJIHOI\/'I CHUCTEMBI CUHUCIICHUA
B IPYT'yIO

I[BOI/I‘-IHa}I, BOCbMCpHUYHAA U
meCTHAAUATCpUIHaAsA CUCTCMbBI CUUCIICHU A,
CBs3b MCXKXIY HUMU




HBOI/I‘IHaH, BOCBMEpHUYHAA U

33 HIeCTHAAIIATepUYHAs CUCTEMbI CUUCIICHUS,
CBSI3b MKy HUMH
JIBon4Hasi, BOCbMEpUYHas U

34 HIECTHAALATEPUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MEX/Yy HUMU

35 Apudmernueckue onepaniy B O3HIIMOHHBIX
cUCTEeMax CUMCIICHUS

36 TponuHas ypaBHOBEIICHHAs CUCTEMaA
CUHCIICHUS

37 JIBOMYHO-JIECATUYHASI CUCTEMA CUMCIICHUS

38 KonupoBanue TekcToB

39 PacTtpoBoe koupoBaHue H300paskeHH

40 [IpakTnueckas pabota 1o Teme
"luckpeTtusanus rpapudeckoi nHpopmanun"
[IBeToBBIE MOAETN. BEKTOpHOE KOJUPOBAHHUE.

41 ®opwmarts! ¢aitnos. TpéxmepHas rpaduka.
@®pakranpHas rpapuka
Konuposanue 3Byka. OneHka

4 MH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX JIaHHBIX
IIPH 33/IaHHBIX YaCTOTE TUCKPETU3ALUH U
Pa3psSAHOCTH KOJUPOBAHUS

13 [IpakTuyeckas pabora o Teme
" JluckpeTH3anus 3ByKoBoi HHPpopManuu"

44 OcHOBBI aNreOphl JOTUKU

45 Jlornueckue oneparyu. TaOuuIbl UCTUHHOCTH




46

47

48

Jlornueckue BeipakeHus1. Jlornueckue
TOXeCTBa. J{0Ka3aTenbCTBO JTOTUUECKUX
TOXKIECTB C IIOMOIIBIO TAOJIMII UICTHHHOCTH
[IpakTrueckas padota o Teme «IloctpoeHue
M aHaJan3 TaOJINI HCTHHHOCTH B TAOJHYHOM
MIPOIIECCOPE

Jlornueckue ornepanuu U onepaiuy HaJl
MHOKECTBAMU

49

50

51

Jlormueckue Oorcpanyru 1 OoIcpannn Halg
MHOXKECTBaMH

3aKOHBI aNIreOpbl JIOTUKU. DKBUBAJIICHTHbBIE
peoOpa3oBaHus JIOTHYECKUX BBIPAXKECHUHN
Jlornueckue ypaBHEHHs U CHCTEMBI
ypaBHEHUH

52

Jlornueckue QyHKIIUU. 3aBUCUMOCTD
KOJIMYECTBA BO3MOKHBIX JTJOTMUYECKHUX
¢GbyHKIUH OT KonuyecTBa apryMmeHToB. [lonHbie
CUCTEMBI JIOTUYECKUX (PYHKIIMM

53

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHH1. COBEPIICHHBIE JU3BIOHKTUBHBIE
1 KOHbIOHKTUBHBIE HOPMaJIbHBIE (DOPMBI,
QITOPUTMBI UX TMIOCTPOEHUS 1O TabIuIe
HWCTUHHOCTHU

54

55

Jlormdeckune 3JeMEHTEI B COCTaBe KOMIIBOTEPA

Tpurrep. Cymmarop. MHoropaspsaHsiit
CyMMaTop




56

57

[TocTpoeHue cxem Ha JIOTHYSCKUX DJIEMEHTAX.
3anuck JOTUYECKOTO BHIPAXKEHHUS T10
JIOTUYECKOM cXeMe

MI/IKpOCXCMBI N TCXHOJIOTr'Us UX IIPOU3BOACTBA

58

[IpencraBienue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHnYeHHOCTh AUAana3oHa
qycell IpYU OTPaHUYEHUU KOJINYECTBA
paspsaoB. [lepenonnenue pa3psaaHoil ceTku

59

60

61

Be33HakoBbIE U 3HAKOBBIE JaHHBIE. 3HAKOBLII
OuT. JIBOMYHBIN TONMOJHUATEIBHBIN KOJI
OTPULIATETBHBIX YUCEI

IToGuTOBBIE JTOrMYECKUE ONEPALHH.
Jlornueckuii, apudMeTnaeckuii u
LIUKJIMYECKUH CIBUTH

HIudpoBaHue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckmnovaroniee UJIN»

62

Hpe)ICTaBJ'IGHI/Ie " XpaHCHUC B IaMATHU
KOMITIBIOTEPA BEICCTBCHHBIX YUCCIT

63

64

65

Brinmonnenue onepaunﬁ C BCIICCTBCHHBIMHA
YHCJIaMH, HAKOIIJICHUC OIIOOK npu
BBIYHCIICHUAX

[IpakTryeckas pabota no Teme «M3yuenue
IIOPa3psAHOTO MATMHHOIO IIPEICTaBIECHUS
LEJIbIX U BEUIECTBEHHBIX YHCEI»

Ananus AJITOPUTMOB

66

DTarbl pemeHus 3a1a9 Ha KOMITbIOTEpeE.
WHcTpyMeHTallbHBIE CPEeICTBA: TPAHCISATOP,
OTJIAYUK, TPODUITUPOBIINK




Cpena nporpammupoBanus. Komnunsnus u
UHTEpIpeTanus nporpaMm. BupryaneHele

67 MamuHbl. IHTETpHpOBaHHas cpena !
pa3paboTku

68 MerTo/ibl OTJIAIKK TPOTPaMM 1

60 Tumel IepeMeHHBIX B S3BIKE |
MIPOrPaMMHUPOBAHHUS

70 OO0paboTKa HEeJbIX YUCeT 1

71 O6paboTka BEIIeCTBEHHBIX YHCEI 1

72 CrnyualiHble U TICEBAOCITYYaiHbIE Yncia 1

73 Bersnenus. CinoxHble ycI0BUs 1

74 [Huxsl ¢ ycnoBuem 1
[{uKIIBI 110 IEpEMEHHOM.

75 B3anmo3ameHs1eMOCTh pa3IuyHbIX BUIOB 1
IIUKIIOB

76 O6paboTka HaTypaJIbHBIX YHCET C |
HCIOJIb30BaHUEM ITUKJIOB
HaxoxeHne BceX MPOCThIX YHCEN B 3aJaHHOM

77 nuanasone [Ipaktuueckas paboTa mo Teme 1 0.5
«Pemenne 3a1a4 MeTO10M miepedopar

78 WNuBapuanT nukia 1

79 JIOKyMEHTHPOBaHHUE MPOrPaMM 1

80 O06paboTka JaHHBIX, XpaHALIUXCS B (aiinax 1

81 Pazbuenue 3a1aun Ha moA3agaun 1

2 Hcnons3oBanne craniapTHOW OMOIHOTEKH |

s3bIKa mporpammupoBanus. [logknouenue




O1OIMOTEK MOANPOTrPAMM CTOPOHHHX

IIPOU3BOUTEIIEH

83 [Toanporpammel (TIporietypbl U GyHKIIHH )

84 [Moxnporpammel (iporeypsl U PyHKIIUH)

25 [IpakTrueckas padota o Teme "Pa3paboTka
nojmnporpamm"

Pexypcus. PexkypcuBHble 00BEKThI

26 (ppakransl). PekypcruBHbIE POLIEAYPHI U
¢byHkuuu. Mcnonp3oBaHue cTeka Jis
OpraHu3alK PEKYPCUBHBIX BBI30BOB

g7 [IpakTuueckas pabora no teme "PekypcuBHbIe
oAnporpamMmsl"

88 Moy IbHBIN NPUHIUI IIOCTPOEHUS IPOTpamMM

89 YucneHHble METOIbI

90 [TpakTryeckas pabora no reme «YucneHHoe
peuieHue ypaBHEHHI

01 Hcnonbp30BaHne AMCKPETU3ALINN B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTnueckas pabota 1o Teme

92 «IIpubnmxEHHOE BbIUNCIEHHUE UIMH KPUBBIX U
riomasen Gurypy»

93 [IpakTuueckas pabora no teme «Ilonck
MakcuMyMa (MUHUMYyMa) QyHKIHAN
O06paboTka CUMBOJIBHBIX JAHHBIX. AJITOPUTMBI

94 00pabOTKN CUMBOJIBHBIX CTPOK: MOJICYET

KOJIMYECTBA MOSBJICHUM CHMBOJIA B CTPOKC




95

96

97

98

AAroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3bueHue CTpOKU Ha CJI0BA 10 MPOOEITbHBIM
CUMBOJIaM

AAroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOMCK MOJCTPOKU BHYTPH JaHHOM CTPOKHU;
3aMeHa HalICHHOM MOJICTPOKHU Ha JIPYTYIO
CTPOKY

[IpakTuueckas pabora no teme "O6padboTka
CTPOK C MCIOJIb30BaHUEM (PYHKIIHIA
CTaHJApTHOW OMOJIMOTEKHU s3bIKA
nporpaMmmupoBaHus"

I'enepanus coB B 3aJaHHOM ay(aBUTE

99

100

MaccuBbI U TIOCIIEJOBATEIBEHOCTH YHCEIL.
[IpakTnueckas padbota no Teme "3anonHeHne
MaccuBa'

O06001IEHHBIE XapaKTePUCTUKH MacCHBa

0.5

101

JIMHEWHBIN MOMCK 3aJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHeHBIA MOKUCK 3aJaHHOIO 3HAYEHUS B
maccuBe"

0.5

102

[IpakTuueckas pabora no teme "Ilonck
MUHUMAaJIBHOTO (MaKCUMAJIbHOT0) 3JIEMEHTA B
4H1CIIOBOM Maccuse"

103

CoptupoBka ogHOMEpHOrO MaccuBa. [IpocTeie
MeTo]Ibl copTUpoBKH. [IpakTyeckas pabora
o Teme "[IpocTeie METOABI COPTUPOBKHU
Maccua"

0.5




CoptupoBKa clidssHieM. BeicTpast copTupoBKa
MaccuBa (anroput™m QuickSort).

104 1 0.5
[IpakTuyeckas padora o Teme "bricTpas
COpTHUPOBKA MaccuBa"
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora o reme 1 0.5
" JIBOMYHBIA MOUCK"

106 JIByMepHBIE MACCUBBI (MaTPHUIIbI) 1

107 Anroput™bl 06pabOoTKH MaTpPUIL 1

108 Pertenuie 3agau aHannsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipoiieccopa 1

110 KomnbrorepHas BEpCcTKa TEKCTA 1
[IpakTnueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaT€EMaTU4YECKUMU 1 1
bopmynamn"

112 NHCTpyMEHTHI peLIEeH3UPOBAHMS 1

113 [IpakTyeckas pabora o Teme | |
"MHOrocTpaHu4HbIE TOKYMEHTHI"
O6naunble cepBuchl. KomekTuBHas padorta ¢

114 nokymenTtamu. [Ipaktuueckas pabora mo reme 1 0.5
"KomnnexktuBHas pabota ¢ JokymMeHTaMu'"

115 Amnann3 nanHeIX. boabime manHbie 1

116 MammHHOe 00y4yeHue 1

17 AHanu3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX 1
TabIuI

118 [IpakTuyeckas padora no Teme "AHanus | |

JTAHHBIX C TTOMOIIBIO AJIEKTPOHHBIX Ta0IuUIT"




[TocTpoenue rpadukoB QyHKIUH.
[TpakTuyeckas padora no Teme "Harmsanoe

119 IIPE/ICTAaBIEHHUE PE3YJIBTATOB CTATUCTUYECKON 1 0.5
00pabOTKM JAHHBIX B BUJE TUArpaMm
CpeACTBaMU PEAAKTOpPa HIEKTPOHHBIX TabHII"

120 JIunum tpenna. [Ipakruueckas pabora o Teme | 0.5
"I[TonGop AMHUYM TpeHIa, MPOTHO3UPOBaHUE"
ITon6op napamerpa. [IpakTrueckas padbota 1o

121 Teme "HHcneHHoe peleHrne ypaBHEHUH ¢© 1 0.5
MTOMOIIIBIO TT0100pa mapamerpa’
OnTummu3anus Kak MOMCK HAWTy4llIero
pelIeHUs B 3aJIaHHBIX YCIOBUSIX.

122 [IpakTrueckas padota nmo Teme "PerieHue 1 0.5
3aJ1a4 ONTUMHU3ALUH C IIOMOIIBIO
3JIEKTPOHHBIX TabHI"

123 PesepBHoe Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHoe Bpems 1

126 PesepBHOE Bpems 1

127 PesepBHOE Bpems 1

128 PesepBHOE Bpems 1

129 PesepBHOE Bpems 1

130 Pe3epBHOE Bpems 1

131 PesepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PeszepBHOe Bpemst 1

134 PesepBHOE Bpems 1




135 PesepBHOE Bpemst

136 PesepBHoe Bpems

1
1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21.5




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontpoabueie | Ipakruieckue fllsyqennﬂ :)16[()1;2033Te.1151{me
padoThbI padoThbI pecypenr
KommuectBo nadopmarmm 1
AJNTOPUTMBI CHKATUSI TAHHBIX 1
3 Anroputm Xadppmana 1
4 [TpakTuueckas pabota no teme "Cikatue | 1
JAHHBIX C ITOMOIIBI0 anroputMa Xaddmana"
5 Aunroputm LZW 1
ANTOPHUTMEI C)KAaTHUs TAHHBIX C TIOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue 1 0.5
JnaHHbIX ¢ notepsMu (anroputmsl JPEG, MP3)"
CkopocTh nepeaadn JaHHbIX 1
ITomexoycTONYMBBIE KOABI 1
9 [TpakTideckas paboTa mo Teme | |
"[TomexoycToitunBbie KOIBI"
CucremMbl. KOMITOHEHTHI CHCTEMBI U UX
10 B3anmojeiicTeue. CucteMHbIN 3D dexT. |
VYrpasieHnue kak HH)pOPMAIIMOHHBIN TIPOIIECC.
OO0patHasi CBsI3b
11 Mojenv u MOJIETUPOBAHUE 1
12 I'padbr 1
13 Pemenue 3a1a4 ¢ moMosio rpagos 1
14 HepeBbs 1




15

OCHOBBI TEOPUH UTP

[IpakTuueckas padora no Teme "[lonck

16 BBIUTPBIIIHON CTPATEruu B UTPE C TOJTHOMN
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

13 [IpakTruueckas padora mo teme "Cpeacra
HCKYCCTBEHHOT'O UHTEJIJIEKTa"
dopmanusanus NOHATHS aIropurMa. MamuHa

19 TrrOpHHra Kak yHUBEpcalbHasi MOJIENb
Bbluncienuil. Tezuc Yépua—Trropunra

20 [IpakTuyeckas padora o Teme "CocTaBieHue
IIPOCTOM MPOrpaMMBbl /i1l MallinHbl ThiopuHra”

21 Mammna Ilocra

22 Hopwmanbhsbie anropugmel Mapkosa
AJNTOPUTMUYECKH HEPA3PELIUMBbIE 3aaUH.

23 3amgada octaHoBa. HeBO3MOXKHOCTH
ABTOMATUYECKOM OTJIaIKU TPOrpaMM

24 CoXHOCTb BBIYUCIEHUI

)5 [Touck mpocCThIX YKCEN B 3aJaHHOM UaNa30He
C TIOMOIIIBIO aJITOPUTMA «petieTo JpaTtocheHar

26 [IpakTuyeckas padora no Teme "[lonck
MPOCTHIX YKCEIT B 3aJJaHHOM JTHana3oHe"

7 MHoropa3ps/IHbI€ 1IeNble YhCiia, 3aJa4l
JUTMHHOM apu(MeTuKu

)3 [IpakTuueckas padota mo Teme "Peanuzarmst
BBIYMCIICHU C MHOTOPA3psAHBIMU YUCIaMu"

29 CrnoBapu (accouMaTUBHBIE MACCHUBHI,

otoOpaxkenust). Xaur-radbmuisl. [loctpoenue




30

an(aBUTHO-4aCTOTHOTO CJIOBApPS IS
3a/IaHHOTO TEKCTa

[TpakTuueckas padota o teme "[loctpoeHue
an(aBUTHO-4aCTOTHOTO CJIOBApPS IS
3aJaHHOro Texcra"

31

Amnann3 TekcTa Ha €CTCCTBCHHOM SI3BIKE.
Brigenenune nociaemoBaTeIbHOCTEH MO
ma6n0Hy. P CTYJISIPHBIC BBIPAXKCHUS.
YacTOTHBIN aHAIN3

32

33

34

[IpakTryeckas pabora o Teme "AHanus3
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHaiM3 MPaBUILHOCTH CKOOOYHOTO
BBIPQ)KEHUS

Brruncnenue apugmMeTn4eckoro BeIpaXxeHus,
3alMCaHHOr o0 B MOCT(UKCHOH popme

35

[IpakTuueckas pabora no teme "Boruncinenue
apu(pMETUYECKOT0 BBIPAXKEHHUS, 3aIIMCAaHHOTO B
noctdukcHou Gopme"

36

37

Ouepenu. Mcnionp3oBaHue odepenu ais
BPEMEHHOT'O XPaHEHUsI TaHHBIX
[IpakTuyeckas pabora o Teme
"Hcnonp3oBanue ouepenn"

38

HepeBbs. Peanu3zanus aepesa ¢ MOMOIIBIO
CCBIJIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepesbst. [locTpoenne nepesa uist 3a1aHHOTO
apru(METHUECKOTO BBIPAXKEHUS




39

40

41

[TpakTrdeckas padoTa 1o Teme
"Ucnonp3oBaHue 1€PEBbEB JJIs1 BHIYMCICHUS
apu(MeTHUECKUX BbIpaKeHUI"

PekypcuBHbIe aIropuT™MBI 00X0/1a IepeBa.
Hcnonp3oBaHue cTeka 1 ouepean Juist 00xoaa
nepeBa

PexypcuBHBIC anropuTMbl 00X0/1a AepeBa.
Hcnonp3oBaHue CTeKa M o4epean st 00xoaa
nepeBa

42

Anroputwmsl Ha Tpadax. [Toctpoenne
MUHHMAaJIbHOTO OCTOBHOTO JepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O

rpada

43

44

45

O6xox rpada B rimyouny. O6xox rpada B
HIAPUHY

KonruecTBo pa3nuyHbIX MyTeH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIMKJINYECKOro rpada

Anroput™m JlefKCTpBI.

46

47

48

[TpakTrueckast pabota o teme "Boruncienue
JUIMHBI KpaTYalIero My TH MEX1y BEPIIMHAMH
rpada (anroputm Jlelikctpsr)"

Anroput™m ®noiga—Yopamia

3agauu, perraemMple ¢ TOMONIBIO
JTUHAMHUYECKOT0 MPOTPaMMUPOBAHUSA:
BBIUMCJICHHE PEKYPCUBHBIX (DYHKIUH




[IpakTruueckas padota mo Teme "Brrancinenue

49 PEKYPCUBHBIX (DYHKIIUH C IIOMOIILIO
JUHAMHUYECKOI0 IporpaMMupoBanHus”
3ajauu, peraemMble ¢ IOMOILBIO

50 JUHAMUYECKOI0 POrPaMMHUPOBAHMSL: MTOACYET
KOJINYECTBA BAPUAHTOB
[IpakTudeckas padora no teme "Ilomcuér

51 KOJINYECTBA BAPUAHTOB C ITOMOIIIBIO
JUHAMUYECKOI0 MpOorpaMMHUpoBaHus”
3amauu, penaeMbie ¢ TOMOIIBIO

52 JUHAMHAYECKOT0 IPOrPaMMHUPOBAHUS: 3341
ONTUMM3ALUU

53 [TonsTHE 0 mapagurmMax NporpaMMHpOBaHUS.
00630p A3BIKOB IPOrPaMMHUPOBAHUS

54 [TonsiTHEe 06 00BEKTHO-OPUEHTHPOBAHHOM
pOTrpaMMHUPOBAaHUH

55 OO0BeKTHI U Knacchl. CBOMCTBA U METObI
00BEKTOB

56 OOBEeKTHO-OpPUEHTUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora o Teme

57 "Hcnonp30BaHne TOTOBBIX KJIACCOB B
nporpamme”

53 Pa3paboTtka nporpamm Ha OCHOBE OOBEKTHO-
OpPUEHTUPOBAHHOTO MOAX0/1a

59 [IpakTuueckas padora "Pa3paboTka npocroit

MPOTPAMMBI C HCIIOJIb30BAaHUEM KJI1acCOB"




Wukancynauus. [Ipaktudeckas pabota no teme

60 "Pa3paboTka Ki1acca, HCIIOJIb3YOIIEro 0.5
MHKAICYJISALIUI0"

61 Hacnenosanwue. [Tomumopduzm

& [IpakTuueckas pabora o Teme "Pa3paboTka 1
uepapxuu KjiaccoB"

63 Cpenbl ObICTPOI pa3pabOTKH MIPOTPAMM.
[IpoexTupoBanue uHTEpPEiica MOIH30BATENIS

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

65 Hcnonbp3oBanme roTOBBIX YIPABIISIEMbIX
AIIEMEHTOB JUIsI TIOCTPOEHUs nHTepdeiica

66 [TpakTrueckas pabota no Teme "Pa3zpaboTka |
porpaMMel ¢ rpaduueckuM uHTepdeiicom”

67 W3ydeHne BTOPOro s3bIka MPOrpaMMHUPOBAHUS

68 H3ydeHne BTOPOTo S3bIKa IPOrpaMMHUPOBAHUS

69 DTanbl KOMIIBIOTEPHO-MAaTEMaTHUUECKOTO
MOJIETTUPOBAHUS
Juckperursamus mpu MaTeMaTHIeCKOM

70 MOJIETMPOBAHUH HETIPEPHIBHBIX MPOIIECCOB.
MoaenvupoBaHHe ABUKEHUS

71 [IpakTuyeckas pabora Mo Teme 1
"MonenupoBaHue ABUKEHHS"
MonenupoBaHue OUOJIOTHYECKUX CUCTEM.

72 [IpakTuyeckas pabora o Teme 0.5
"MonenupoBaHue OUOIOTHYECKUX cucTeM"

73 MaremaTtuueckue MOJENH B SKOHOMHUKE.

BrerancaurenbHbIe OKCIICPUMECHTEI C MOACTIIMHA




BepositHocTHBIE MOenn. [TpakTuyeckas
pabora o Teme "Mmuraimontoe

74 MO/ICJIMPOBAaHKE C TOMOIIBIO MeTo/1a MoHTe- 0.5
Kapno"

75 KomneroTepHoe MoienupoBaHie CUCTEM
yIpaBlIeHUs

76 O0paboTka pe3yJIbTaTOB KCIICPUMEHTA

77 Tabnuunble (peNIIrOHHBIC) 0a3bl JAHHBIX
[Touck, copTupoBKa U PUIbTPALIHS TaHHBIX.

78 3anpochl Ha BBIOOPKY JIaHHBIX. 3allpPOCHI €
napaMmerpamu. Beraucisiemble 1mosis B 3ampocax

79 [IpakTuyeckas padora o Teme "Pabora ¢ |
TOTOBOM 0a30i 1aHHBIX"
Mmuorotabnauunbie 0a3bl JaHHBIX. THITBI CBS3EH

80 MeXIy Ta0nuiaMu. BHEITHUN KITFOY.
IlemocTHOCTE 6a3b1 JaHHBIX

21 [TpakTiueckas pabota mo Teme "Pa3zpaboTka |
MHOTrOTa0JIMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJaHHBIX

23 [IpakTuueckas pabora o Teme "3anpockl K 1
MHOTr0Ta0JIMYHON 0a3e TaHHbIX"

84 S3b1k ynpaBnenust naHHeiMA SQL

25 [TpakTrueckas pabota no Teme "YnpapieHue I
JTaHHBIMH C TIOMOIIBIO s1361Ka SQL"

26 Hepensunonnsie 6a3pl JaHHBIX. DKCIEPTHHIE
CHUCTEMBI

87 NHTEepHET-TPUITOKEHUS




[ToHsiTEe 0 cepBEepHOI U KIIMEHTCKOW YacTsIX

88 caiita. TeXHOIOIUs «KIIMEHT — CEPBEPY, €€
JOCTOWHCTBA U HEIOCTATKU

89 OcHogsl s1361ka HTML

90 [IpakTuueckas padora no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHossl s361ka HTML

92 OcHogsl s3p1ka HTML
[TpakTrueckas pabota no teme "Co3naHue

03 BEO-CTpaHMIIBI, BKIIOYAFOIICH
MYJIbTUMEANMHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUJ1€0)"

94 OcHoBBI KackaTHBIX Tabu1l ctuieit (CSS)
[IpakTuueckas pabora no teme "OdopmueHue

95 CTpPaHUIIBI C TOMOIIBIO KACKATHBIX TaOJIHII
cruiein”

96 Cuenapun Ha s3b1Ke JavaScript

97 Cuenapuu Ha s3p1ke JavaScript

98 ®opMbI Ha BEO-CTpAHUIIE

99 [IpakTuueckas padora o Teme "O6paboTka
JaHHBIX popM"

100 Pa3memienue Be6-caiiToB. Yciyra XOCTUHTA.

3arpy3ka ¢aiiioB Ha calT

101

KanpupoBanue. McnpapiieHne nepcreKTUBEI.
I'ucrorpamma. Koppekuus ypoBHen,
Koppekius 1Beta. O6eclBe4rBaHUE [IBETHBIX
N300paKeHUI




102

103

104

BBox n3o0pakeHuil ¢ HCIIOIb30BaHHEM
Pa3IMYHBIX ITUPPOBBIX YCTPOUCTB.
[IpakTuyeckas padora o Teme "O6padboTKa
1 poBeIX GoTorpaduit"”

Peryms. PaGora ¢ obnactsimMu. OUIbTpHIL.
[IpakTuueckas padora mo teme "Petymib
dpoBsIx GoTtorpaduit”

MHorocnoiinbie u306paxenus. TexcToBbIe
ciou. Macka cnos. Kananel. Coxpanenue
BbIJICJICHHON 00JacTu

0.5

0.5

105

[IpakTuyeckas pabora 1o Teme
"MHorocinoitHble n300paxeHus"

106

107

108

[ToaroroBka WILTFOCTpAIUi JIJist BEO-CalTOB.
[IpakTuyeckas pabora o Teme
" AHUMUPOBaHHbIE U300pakeHus"

Bekrophas rpaduxa. Bekropuzanus
pacTpOBBIX U300paKeHU I

[IpakTuueckas pabora no teme "BexkTopHas
rpaduxa"

0.5

109

110

111

[TpuHIMIIBI TOCTPOEHUS U pEAAKTUPOBAHUS
TPEXMEPHBIX MOJENEN

[IpakTuueckas padora no teme "Co3nanue
IIPOCTBIX TPEXMEPHBIX MoJIeIen"

Cerounbie MOJienT. Matepualibl

112

[IpakTuyeckas padora no Teme "CerouHble
Mozenn"

113

MonenupoBaHue UICTOYHUKOB OCBEIICHHUS.
Kamepsr




114 [IpakTnueckas padota mo teme "Penaepunr"” 1 1
115  ApnutuBHbIe TexHOIOTUH (3D-puHTEPHI) 1
116 [ToHsiTHE O BUPTYaIbHON PEAIbHOCTH U |
JIOTIOJIHEHHOM PEAIbBHOCTU

117 PesepBHOE Bpemst 1
118  PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120  Pe3sepBHoe Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOe Bpems 1
123 PesepBHOE Bpems 1
124 Pe3sepBHOe Bpems 1
125  PesepBHoe Bpems 1
126 PesepBHOe Bpems 1
127  PesepBHOe Bpems 1
128 | PesepBHoe Bpems 1
129  Pe3sepBHoe Bpems 1
130  PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpemsi 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpemsi 1
135  PesepBHOe Bpems 1
136  PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5







ITPOBEPAEMBIE HA EI'9 110 HHO®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
MMPOI'PAMMBI CPEIHEI'O OBIIETI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1.

3namv (nonumams)

1.1

1.2

[ToHnMaHue OCHOBHBIX MPHUHIMUIIOB YCTPOHCTBA M (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAl[MOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHLIUN
Pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJOIMH; BIaJIiecHUE HABbIKAaMH paboThl C
OICPALIMOHHBIMU CUCTEMaMU U OCHOBHBIMH BHJIAMH IPOTPAMMHOIO

obecrieueHus JJIs peleHrs y4eOHbIX 3a1a4 10 BEIOpaHHOH CreIHaIn3aluu

Hanuume mnpeacraBieHuit o 0a30BbIX MNPUHIMIAX OpraHU3allUd U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEl

1.3

ITormmanne OCHOBHBIX IIPUHOUIIOB AWCKPECTU3AIWU PA3JIMYHBIX BHI0B

uH(popManuu

1.4

[Tonnmanue 0a30BBIX aITOPUTMOB OOpPaOOTKH YHCIOBOH M TEKCTOBOM
uH(popMaluu (3amMcCh 4YHCEN B IO3UIMOHHOW CHCTEME CUMCIICHHS,
JEIMMOCTh LEJIBIX YHCEN; HaX0XKIEHUE BCEX IPOCTBIX YHMCEN B 3aJaHHOM
Iuana3oHe; 00pa0OTKa MHOTOpa3pAOHBIX —IENbIX  YHCEeN;  aHalu3

CUMBOJIbHBIX CTPOK U JAPYTHX), AITOPUTMOB IOMCKA U COPTUPOBKU

1.5

3Hanue q)YHKHI/IOHaJ'ILHI)IC BO3MOXHOCTH HWHCTPYMCHTAJIbBHBIX CPCACTB

cpenbl pa3paboTKu

1.6

Branenvne OCHOBHBIMH CBEIACHUSIMU O 0a3ax JaHHBIX, UX CTPYKType,

CpencTBax CO3/IaHus U pabOTHI C HUMHU

1.7

1.8

IlonnMaHne BO3MOKHOCTEH M OTPAaHUYEHUN TEXHOJOTHH MCKYCCTBEHHOTO
UHTEJUIEKTa B pa3IMYHBIX OO0JIACTSIX; HAIW4YHe TMpe/iCcTaBlIeHUul 00
UCMOJIb30BaHUM  MH(POPMALMOHHBIX  TEXHOJOTMH B pPa3IMUYHBIX

npodeccuoHanbHbIX chepax

Bnanenue TCOPCTUUCCKHUM allllapaToOM, IMMO3BOJIAKOIIUM OCYHICCTBIIATH
NpEaACTAaBICHUEC 3aJaHHOI'O0 HATYpPaJIbHOT'O 4YHCJIa B PA3JIMYHBIX CHCTEMax
CUHUCIJICHUSA, BBIIIOJHATH HpeO6p330BaHI/I$I JJOTHYCCKHX BI)Ipa)I(eHI/Iﬁ,
HCIOJIb3YS 3aKOHBI am“e6p51 JIOTUKH; OHIPCACIIATH KpaT‘-IaI\/'IIJ_II/II\/'I IyTb BO
B3BCIICHHOM rpa(be u KOJIMYECCTBO nyTeﬁ MCXKAY  BCpIIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada

Ymemo




2.1
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2.5

YMeHue uCI0Ib30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOACIIN  IJIA
aHaym3a OOBEKTOB U MPOIECCOB: (OPMYTHPOBATH IIENIb MOJCIHUPOBAHUS,
BBIMOJIHATh AHAJIM3 PE3yJIbTATOB, MOJYYECHHBIX B XOJ€ MOJCIMPOBAHUS;
OLICHUBATH a/ICKBATHOCTh MOJICITH MOJICITHPYEMOMY O0BEKTY HITH MTPOIIECCY;

MNpEACTaBJIATh PC3YyJIbTAaThl MOACIUPOBAHUA B HAITIAAHOM BUIC

YMmenune kiaccuuUMpOBaTH OCHOBHBIE 3aJaud  aHalIM3a JIAHHBIX
(mporHo3upoBaHue, KIacCU(pUKALS, KIACTSPU3AIIHS, AHATTN3 OTKJIOHECHUH );
MOHMMATh TOCJIEJOBATEIBHOCTh PEIICHUs 3a]ad aHajiu3a JaHHBIX: cOOp
MEePBUYHBIX JIaHHBIX, OYMCTKA U OIEHKA KaueCTBa JIaHHBIX, BHIOOP U (UJIH)
MIOCTPOCHUE MOJENH, MpeoOpa3oBaHHe [aHHBIX, BU3yalM3allusl JaHHBIX,

MHTEPIIPETALNS PE3YIIHTATOB

YMenue onpenesiTh nHHOPMAIUOHHBIA 00BEM TEKCTOBBIX, TPaQUUISCKUX U
3BYKOBBIX JIAHHBIX NPHU 3aJaHHBIX IMapaMeTpax AMCKPETU3alHUH. Y MEHHUE
OIIPEEIATh CPEIHIOI0 CKOPOCTh IEPEIAYN TAHHBIX, OLIECHUBATh U3MEHEHUE
BpPEMEHH Tiepeaud Mpy U3MEHEHUH HHPOPMAIIMOHHOTO 00bEMa JaHHBIX U

XapaKTEPUCTUK KaHaJIa CBA3U

YMeHue CTPOUTDb KO, O6CCH€‘IHB&IOH.[Hﬁ HAaUMCHBIIYIO BO3MOXHYIO

CPEIHIOIO JUTMHY COOOIIEHHS TPH N3BECTHON YaCTOTE CHMBOJIOB

YMeHure ucroap30BaTh NPU PELICHUH 33/1a4 CBOKMCTBA MMO3ULIIMOHHOW 3aUCH
YUCeJl, AJITOPUTMBI MOCTPOEHHUS 3allMCH YUCJIa B MO3ULHUOHHOW CHUCTEME
CUMCIICHHMS] C 3a/laHHbIM OCHOBAaHHMEM M IIOCTPOEHHUS YHUClIa IO CTPOKE,
COZIEpIKAIlleN 3alKCh 3TOTO YKCJA B MO3ULIMOHHON CUCTEME CUMCIICHHS C
3aJIaHHBIM OCHOBAaHHEM; YMEHHE BBITIOJIHATh apu(PMETHUECKUE ONepaiii B

IIO3UIIMOHHBIX CUCTEMAaX CUHCIICHUA

2.6

2.7

YMeHHe CTpPOUTH JIOTMYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOW W
KOHBIOHKTHBHON HOPMaJIbHBIX (hopMax 10 3aJaHHOM TaOIHIle HCTUHHOCTH;
ucciesoBaTb  00JacTh  MCTUHHOCTH — BBICKAa3bIBaHUS,  COJEpPIKallero

MNEPEMCHHBIC; PCIIaTh HECCIIOKHBIC JIOTUYCCKUC YPABHCHU A

VYMeHue pemiats alnropuTMUUEcKue 3a/1a41, CBI3aHHbIE C aHAJIN30M rpadoB
(3a1auu MOCTPOEHMSI ONTHMAJIBHOIO IYTH MEXAY BepLIMHaMH Tpada,
ONpENeNeHUsT KOJMYECTBA PA3JIMYHBIX IIyT€d MEXKJIy BepLIIMHAMU

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

2.9

YMeHne HCIoIb30BaTh JACPEBbA MMPU AHAJIN3C U IMOCTPOCHHUHN KOAJOB WU IJIA
MNpEaACTaBJICHUA apI/I(I)MCTI/I"ICCKI/IX BBIpa)KCHI/If/’I, IIpU PCIICHUHU 3a/1a4 ITOUCKaA
U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO UIPHI IO 3aJaHHOMY aJITOPHUTMY;

pa3pabaThiBaTh U 00OCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI

YMeHue AHAJIM3UPOBATL  AJITOPUTMBI € HUCIIOJIb30BAHUCM T8.6J'II/II_I

TPACCUPOBKU; OMPECACIIATH 0e3 HCIoIL30BaHUSA KOMITIBIOTEPA PE3YyJIbTAThI




BBITIOJIHCHHUA HCCJIIOKHBIX MNPOTrpaMM, BKIIHOYAIOMIUX IUKJIbI, BECTBJICHUSA U

noarnporpaMmsal, IMpHr 3afaHHBIX UCXOJHBIX JaHHBIX

2.10

2.11

2.12

2.13

YMeHue onpeneniTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAcCHBa, COPTUPOBKA MacCUBa, IepeOOpHbIE
QITOPUTMBI, JIBOMYHBIA IOUCK) M IPHUBOAUTH IPHUMEPbl HECKOJIBKHX

aJIr'OpUTMOB pa3H01?1 CJIOKHOCTHU JJIA pEIICHUSA O,Z[HOﬁ 3aJa4dn

BrnageHne yHUBEpCAIbHBIM S3BIKOM ITPOTrPAMMHUPOBAHHMS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npencraBieHUsIMU O 0a30BBIX THIIAX
JAHHBIX U CprKTyan JaHHBIX, YMCHI/IC HCIIOJIB30BATh OCHOBHBIC
VOpPABIAIOMIME  KOHCTPYKIIMH;  yYMEHHE  OCYIISCTBIATH  aHAIU3
MPEJIOKESHHON MPOTPaMMBbI: ONPEACIATh PE3yJIbTaThl PA0OOTHI MPOrPAMMBI
HpI/I 3aJaHHbIX HCXOJHBIX JaHHBIX; onpeﬂensrrb, HpI/I KAaKnUX HNCXOIHBIX
JTAHHBIX BO3MOKHO HonyquHe YKaSaHHI)IX pe?:y.]II)TaTOB; BBIABJIATH JAaHHBIC,
KOTOPBIC MOT'YT ITPUBECTH K ONIMOKE B pabOTE MPOrpaMMbL; OPMYITHUPOBATH

MNPEAJIOKCHUS 110 YIIYUHICHUIO ITPOTPAMMHOI'O KOda

YMeHue peanu3oBbIBaTh Ha  BHIOpAHHOM  JUISI  U3YYEHHS  SI3bIKE
nporpamMmupoBanus Beicokoro ypoHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00OPAOOTKH YHCEN, YUCIOBBIX TIOCIEI0BATEIBHOCTEH 1
MacCHBOB: MIPE/CTABICHUE YKCIa B BUJE HA0Opa MPOCTHIX COMHOXKHUTEEH;
HAX0X/ICHWE MaKCUMAIbHON (MUHUMAIBHOMN) Ul HATYPaJIbHOTO YHCIIA,
3aMKUCaHHOTO B CUCTEME CUUCIICHHS C OCHOBaHUEM, He MpeBbimatonmm 10;
BbIUKCJIEHHE OOOOUIEHHBIX XapaKTEPUCTUK JJIIEMEHTOB MAacCHUBa WJIU
YUCJIOBOM  TOCTEAOBATEILHOCTH  (CyMMBI, TPOU3BEACHHUS  CPEIIHETO
apuQMEeTHUYECKOT0, MHUHUMAIBHOTO ¥ MAaKCHMAaJIbHOTO  3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YAOBJIETBOPSIOIIUX 3aJaHHOMY YCIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCUBa; YMEHHE HCHOJIb30BaTh B IPOrpamMmax
JaHHbIE PA3JIUYHBIX THUIIOB C YYETOM OIrpaHMYEHMH Ha JUama3oH HX
BO3MO’KHBIX 3HAYEHUM, IPUMEHSTH [TPU PEIICHUH 3a/1a4 CTPYKTYPbI JaHHBIX
(crivckH, CIOBapH, CTEKH, OYE€PEaN, JEPEBbs); MIPUMEHITh CTaHJAPTHBIE U
COOCTBEHHBIE MOANPOrpaMMbI il 0OpaOOTKM YMCIOBBIX JIaHHBIX U
CHUMBOJIBHBIX CTPOK; HCIOJIBb30BATh MPH pa3padoTKe NMporpaMm OUOIMOTEKH
MOANPOrpaMM; YMEHHE UCIIONIb30BaTh CPEICTBA OTIIAIKH IIPOIPAaMM B CpeJie

IPOrPaMMHUPOBAHHUS

YMeHue  UCHONb30BaTh  DJCKTPOHHbIE — TAaOMMIBI  JJIs  aHalW3a,
npejcTaBieHuss 1 o0paOOTKM JaHHBIX (BKJIHOYash BHIOOP ONTHUMAIbHOTO
pelieHus, Nmoadop JUHUM TpEeHJAa, pPElIeHHe 3a/Jay MPOTHO3WPOBAHUSA);
YMEHHE UCIOJb30BaTh TaOIW4Hble (pEsUOHHBbIE) 0a3bl JaHHBIX U

CIIPpaBOYHBIC CUCTCMBI




2.14

YMeHHne OpraHv30BBIBaTH JMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJIB30BAHUEM PA3IMUHBIX CPEJICTB IU(PPOBBIX TEXHOJIOTHI; TOHUMAHUE
BO3MOXKHOCTEH HU(PPOBBIX CEPBUCOB IOCYAAPCTBEHHBIX YCIYT, HU(PPOBBIX

O6pa30BaT€J'IBHBIX CCPBUCOB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

Hudposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe BBIYHMCIINTCIIBHBIC

CUCTEMBI 1 00pabOoTKa OONBIINX JAHHBIX

[IpyHUIMOBI TOCTPOEHUS W alnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETeH.
Ceresble npotokoisl. Cetb MHTepHET. Anpecanus B cetu MuTepHeT. IIpoTokosl
creka TCP/IP. Cucrema nomenHbix UMEH. Paznenenue IP-cetm Ha moxcetu c

MOMOIIIBIO MACOK ITOACEeTeH

1.3

1.4

1.5

1.6

daiioBass cuctema. I[louck B (aitoBoit cucreme. [IpHHIUMBI pa3MeIIeHUS U
UMeHOBaHUs (ailyioB B JOITrOBpeMeHHOM mamsatd. [11abaoHb! A7l OnHcaHus TPYIII
¢aiinos

CkopocTh  mepefaud  JaHHBIX. 3aBUCHMOCTh  BPEMEHH  Ilepelayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

HIudppoBanue naHHblXx. CUMMeTpU4Hble W HecuMMeTpuuHble HMdpsl. Iudpsl
npoctoii 3amensl. Lugp Lesaps. Hudp Bmwxenepa. Anroputm mmdposanus RSA
Kogpl, no3Bossomue oOHapyKUBaTh U UCIPABISITh OMIMOKM, BO3HUKAIOIIKUE IIPU
nepenave gaHHbIX. PaccrostHue Xsmmuura. KoaupoBaHue ¢ moBTOpeHHEM OUTOB.

Kongsr XsoMmMuHTa

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1
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JIBonuHOE KonupoBaHue. PaBHOMEpHBIE M HEPABHOMEPHBIE KOJBL. [IekoaupoBanue
COOOIIEHNH, 3aMMCaHHBIX C TOMOUIbI0 HEPaBHOMEPHBIX KOJOB. YcioBue PaHo.

HOCTpOGHI/Ie OOHO3HAYHO ACKOANPYCEMBIX KOAOB C TIOMOMIBIO ACPCBa

Teopernueckue moaxos! K OLIEHKe KoJinuecTBa nHpopManuu. EquHuie usmepeHus
KoiauuecTBa MH(oOpMmanuu. AnQaBUTHBIA MOAXOA K OLIEHKE KOJIMYECTBA
nH(popmanuu. 3aKoH aaIuTUBHOCTH HHPopMaruu. @opmyna Xaptiau. Madopmanus

u BepossTHOCTB. Dopmyiia IlleHHOHA

2.3

Cucremsl cunciienus. Pa3BEépHyTast 3amuch HETbIX U IPOOHBIX YHCEIT B TIO3UITUOHHOM
cucreme curcieHus. CBONCTBA MO3UIIMOHHON 3alMCH YKCTIA: KOJIHMYECTBO IU(p B
3aluCH, MPU3HAK JETUMOCTH YUCJIa Ha OCHOBAHUE CUCTEMbI CUHUCIEHUSA. AITOPUTM
MEepEeBO/IA 1IEJIOr0 YKHCIa U3 P-MYHOM CHCTEMBI CUYMCIIEHHUS B AECATUYHYIO. AJITOPUTM
nepeBoaa KOHeUHOW P-wmuHOW npoOu B necaTudHyro. AJTOPUTM TEepeBoja EeIoro
yyciaa W3 JECATUYHOM CHUCTEMBbl cuucieHus B P-uunyro. IlepeBon koHeuHOU

JIECATUYHOMN ,[[pOGI/I B P-I/I‘-IHy'IO. I[BOI/I‘-IHaSI, BOCBMCPpHYHAA U HMICCTHAAUATCPpHUYIHAA




CHCTEMBl CYUHCIICHHUS, CBSI3b MEXIYy HHUMH. ApudmMeTHueckue oOrnepanuu B

IIO3UIIMOHHBIX CUCTEMAaX CUHUCIICHUA

24

TpOI/I‘-IHaSI YpaBHOBCHICHHAA CUCTEMaA CYUHHCJICHUA. I[BOH‘IHO-I[CCSITH‘IHEISI cucreMma

CUHCIJICHHUA

2.5

2.6

KomupoBanue texctoB. Konupoka ASCII. OnnobaiitHbie konupoBku. CranaapT
UNICODE. KomupoBka UTF-8. Omnpenenenne wuHDOpManmoHHOTO 00bEMa

TEKCTOBBIX COOOIIEHUI

KomupoBanue n3obpaxenuii. OneHka uHOOpPMAIMOHHOTO 00BEMa TpaduuecKux
JaHHBIX TPH 3alaHHBIX Pa3pelICHHH W TIIyOMHE KOAMPOBaHUS IBeTa. L[BeToBBIC
monenu. KomupoBanme 3Byka. OueHka HH(POPMAMOHHOTO 00BEMA 3BYKOBBIX

AAaHHBIX IPH 3aJaHHBIX YaCTOTC JUCKPCTU3AINU U Pa3pAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. [loHsiTme BbICKa3biBaHUS. BbICKa3bpiBaTeNbHBIE  (POPMBI
(npenukatel). KBaHTOpHI CyI1€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepauud. TaOmuipel HMCTUHHOCTH. Jlormueckue  BbIpaXKeHUS.
Jlornueckue ToxaecTBa. Jlornyeckue onepanuy u ornepanuy HaJl MHOXKECTBaAMH.
3akoHbl ~aireOppl JOTMKU. OKBUBAJICHTHbIE IpeoOpa3oBaHMsl  JIOTUYECKUX
BbIpakeHuil. Jlornueckue ypaBHEHHsI U CUCTEMbl YpaBHEHUH.

Jlornuyeckue GyHKUUHU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHIECKUX (PYHKLIUH
OT KOJIMYECTBA apTyMEHTOB.

Kanonnyeckue (hOpMBbI JTOTHIECKUX BBIPAKCHUN

2.8

COBGpIHGHHI)IG JAU3BbIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (1)OpMI)I, AJITOPUTMBI

X NOCTPOCHUA I10 Ta6HI/IHC UCTUHHOCTHU

2.9

2.10

Jlornueckne 2JIeMEHTBI B cocraBe KoMmmbiorepa. Tpurrep. Cymmarop.
MHoropa3psaasbii cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHMX DJJEMEHTax 10
33JJaHHOMY JIOTMYECKOMY BBIPQXEHHMIO. 3aIllUCh JIOTHYECKOTO BBIPAXKEHHUS 110

JIOTUYECKOHN cXeMe

Mopenu u wmoaenupoBanue. llenu MopenupoBaHusa. AJIEKBaTHOCTb MOJIENH
MOJIETUPYEMOMY OOBEKTY WM nporeccy. PopManu3zanus IpUKIaJHbIX 3a1a4.
[IpencraBnenue pe3yibTaToOB MOJECIHPOBAHUS B BHUJIE, YAOOHOM JII BOCTIPUSITHS

yenoBekoM. ['paduueckoe npeacraBneHue NaHHbIX (CXEMBbI, TAOIUIBL, TPAdUKH).

2.11

[Ipencrarnenue neabIX YUCEN B MaMATH KOMITbIOTEpa. OTpaHUUYEHHOCTH JUara3oHa
Yyycell PU OTPAaHUYCHHUM KOJMYECTBa pa3psAnoB. llepenonHenue paspsgHON CETKHU.
Be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIN OUT. JIBOMYHEIN TOMOIHUTEILHBIA KO
OTPHUIATEIbHBIX YHCEL.

[ToOuroBeie norMueckue onepanuu. Jlornueckuit, apupmMeTHIecKUil U HUKINIECKHUM

casuru. IudpoBanue ¢ mMOMOIIBIO MOOUTOBOI onepaiinu «uckmouatomiee NI




2.12

2.13

2.14

IIpencraBieHye BEIIECTBEHHBIX YMCEN B NAMSATH KOMIBIOTEpA. 3HAdalas 4acTb U
nopsAAoK yncia. Jluana3oH 3HaYeHHUH BEIIECTBEHHBIX uncel. IIpobiaeMbl XpaHeHus
BCILECTBCHHBIX YHUCEN, CBA3aHHBIE C OrPAaHUYCHUEM KOJIUYECTBA pPa3psAnoB.
BeimonHenue omnepauuii ¢ BEIIECTBEHHBIMM YMCIAMHU, HAKOIUIEHHE OIIMOOK NpHU

BBIYUCIICHUAX

I'padbl. OcHoBHbIe oHATHS. Buabl rpadgos. Onucanue rpadoB ¢ MOMOIIBI0 MAaTPHII
CMEKHOCTH, BECOBBIX MAaTpHII, CIIUCKOB CMEXHOCTU. PelleHne aaropuTMu4ecKux
3aja4, CBSI3aHHBIX C aHAJIM30M TpadoB (IOCTPOCHHE ONTHUMAIBHOTO IYTH MEXIY
BepIIMHAMU rpada, ornpeaenecHIue KOTMUECTBA Pa3InUYHbIX yTel MKy BEpIIUHAMUI
OpPUEHTUPOBAHHOTO ALUKINYEeCcKoro rpada)

HepeBnsi. bunapuoe nepeo. JlepeBbsi mnoucka. CrnocoObl 00Xxoma JepeBa.
[IpencraBnenne apupMeTHUECKHX BBIPAKCHHWI B BHIE JepeBa. lcmomp3oBaHue

rpad)oB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUpa

2.15

JIMCKpeTHBIE UTPBI IBYX HTPOKOB ¢ MonHOW mH(popmanuei. [locrpoenne nepesa
nepebopa BAapUAHTOB, OIMCAaHWE CTPATErMd Wrpel B TabnmuHOH  (hopme.

BBII/IFpBII_HHBIC H IIPOUT'PBIIIHBIC ITO3HUITUU. BBII/IFpLIH_IHHe CTpaTeruun

2.16

Cpe,I[CTBa HCKYCCTBCHHOI'O MHTCIIJICKTA. I/II[eHTI/I(bI/IKaI_[I/ISI Hn IIOMCK I/1306pa)KeHI/II>'I,
PpacCiiO3HaBaHUEC JIUII. HMcnonp3oBaHue MeETOIOB HCKYCCTBCHHOI'O HHTCJUICKTA B
O6yanOIIII/IX cucremax. Mcmonp30BaHHE METOIOB HNCKYCCTBCHHOI'O HMHTCIIJICKTA B

pobotorexnuke. UHTEpHET Bemiei. Heliponusie cetn

ANTrOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

@opManuzanus MOHATHA anroputma. MammHa TeropuHra Kak yHHBepcajabHas

MOJIEJIbL BEIYHUCIIEHUN

32

OneHka ClI0KHOCTH BblYMCIeHHU. Bpems paboTel U 00bEM UCHIOIB3yEMON MaMSITH,
X 3aBUCUMOCTH OT pa3Mepa HUCXOAHBIX JaHHBIX. OIEHKa acUMITOTHUYECKOU
CIIO’)KHOCTH AJITOPUTMOB. AJITOPUTMBI MOJUHOMHUANIBHON cl10KHOCTU. [lepebopHble
anroputmsl. [IprMepsl pa3iIMYHBIX aITOPUTMOB PELICHUs OJHOM 3aJadd, KOTOPbIE

HUMCIOT PA3JIMYHYIO CJIIOKHOCTDH

33

OmnpeneneHne BO3MOXHBIX pe3yJbTaTOB pabOThl MPOCTEUIINX —aJITOPUTMOB
YOPaBJIEHUS MCIOIHUTEISIMU U BBIUMCIUTEIBHBIX alroputMoB. OrpeneneHue

HCXOAHBIX JAaHHBIX, IIPHU KOTOPBIX aJITOPUTM MOKCET JATh Tpe6yeMLII>i pe3yiibTaTt

34

AHFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B ITO3MIHOHHBIX
CUCTEMAX CUHHCIICHHUA: pa36I/ICHI/IC 3allMCHU YrCJjia Ha OTACIIBHBIC I_II/I(prI, HaXO0XIACHUC

CYMMbl M Hpou3BeleHus LU(dp, HAXOXKIEHUE MaKCUMAIbHON (MUHHMAJIbHOI)

UQpHL.




[IpencraBnenne uucina B Buie HaOopa MPOCTHIX COMHOXHUTENCH. ANTOpPUTM
OBICTPOrO BO3BENIEHHS B CTeNeHb. [IoMCK MPOCTHIX YKced B 33JaHHOM JHMANa3oHe C

MTOMOIIBIO AITOPUTMA «peleTo DpaTochenar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YucClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

3.7

3.8

SA3pik nporpammupoBanust (Ilackans, Python, Java, C++, C#). Tumbl naHHBIX:
L[eJI0YHCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHEIE, JIornueckue. Bersnenus. CrnoxxHbie
ycnoBus. Lukiiel ¢ ycioBueM. L{UKIIbI O IEPEMEHHOM.

OO6paboTka maHHBIX, XpaHsmuxcs B ¢ainax. TexkcroBele W OBOWYHBIC (haidibl.
daitnoBsie iepemeHHbIe ((aitoBeie ykazarenu). Utenue u3 daiina. 3anuce B daii.
Pa3zbuenue 3anaun Ha noazagauu. [lognporpammel (poueaypsl U GyHKIIH).

Hcnonp30Banue CTaHAAPTHON OMOIMOTEKH S3bIKa IPOTPAMMHUPOBAHHS

Pexypcus. PexypcuBHble mnpouenypsl u (ynkuuu. Mcmonb3oBaHue cTeka Uis

oprann3anv pCKypPCHUBHBIX BHI3OBOB

Yucnennsle MeToibl. TouHoe M mpuOIMKEHHOE pelleHHs 3anadyd. YucieHHoe
pellleHne ypaBHEHUH C NOMOUIbI0 Moja0opa mnapaMerpa. YuciaeHHbIE METO]IbI
pelieHusl ypaBHEHMil: MeToJ mepeOopa, METOJ IOJOBUHHOIO  JIEJCHUS.
[TpubnuxEHHOE BHIUMCIIEHUE JUIMH KpUBBIX. Bbluncienue miomaneid ¢Guryp c
MIOMOUIbI0 YHUCJIEHHBIX METO/0B (METOJ MpPSMOYIOJIbHUKOB, METOJ Tpaneuuit).
[Monck wmakcumyma (MUHUMYMa) GYHKOMHA OJHOM TIEPEMEHHOM METOIOM

IIOJIOBUHHOI'O ACJICHUA

3.9

3.10

3.11

Oo6paboTtka CUMBOJIbHBIX JTAaHHBIX. Bcerpoennbie GbyHKIMN sI3bIKa
IPOrpaMMUPOBaHUS sl 0OpaOOTKH CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: MOJICUET KOJIMUECTBA MOSIBIICHUI CUMBOJIA B CTPOKE, pa3OueHue
CTPOKH Ha CIIOBA IO MPOOETHHBIM CHMBOJIAM, IMOWCK ITOJCTPOKH BHYTPU JaHHOU
CTPOKH, 3aM€Ha HaiiIeHHOI MOICTPOKH Ha JPYTYIO CTPOKY. I 'eHepanus Bcex ClOB B
HEKOTOpOM  aidaBuTe,  YAOBJIECTBOPSAIOLUIMX  3aJaHHBIM  OTPAHUYEHUSM.

IIpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY U 0OOpaTHO

MaccuBbl ¥ IOCIIEI0BATENBHOCTH YKcen. Berurcnenne 0000EHHBIX XapaKTePUCTUK
3JIEMEHTOB MAacCUBa WMJIM YHCIIOBOM MOCIEA0BATEIbHOCTU (CYMMBbI, IPOU3BEIEHUS,
CpeaHero apu(pMeTuyeckoro, MHHMMAJIbHOTO M MAaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YIOBJIETBOPSAIOLUINX 3aJlaHHOMY YCJIOBHUIO). JIMHEHHbIH
MOUCK 33JaHHOTO 3HAYEHMS B MaccuBe. AJITOPUTMBI PaOOTHI C 3JIEMEHTaMH MacCHBa
C OJHOKpPaTHBIM IPOCMOTpOM MaccuBa. COpTUPOBKA OJHOMEPHOIO MAacCCHBaA.
[IpocTeie MeTONbI COPTUPOBKU (METOA IMy3bIpbKa, METOJl BbIOOpA, COPTHUPOBKA
BcTaBkamu). CopTHpOBKa CIUsSHHEM. BbIcTpasi copTUpoBKa MaccuBa (aJropuTMm

QuickSort). J[Bon4yHBIN TOUCK B OTCOPTUPOBAHHOM MAacCUBE

JIByMepHbIe MAacCUBBI (MaTpUIlbl). AITOPUTMBI 00paOOTKU JIByMEPHBIX MAaCCHBOB:

3alMOJIHCHUC IOBYMCPHOI'0 YHUCJIOBOIO MacCCHBa IO 3aJaHHBIM IIpaBUJIaM, IMOHCK




OJICMCHTAa B ABYMCPHOM MACCHUBC, BBIYUCJICHUC MAKCHUMYyMa (MI/IHI/IMyMa) U CyMMBI
OJICMCHTOB JIBYMCPHOI'O MacCCHBAa, IEPCCTAaHOBKA CTPOK U CTOJI6I.IOB ABYMCPHOI'O

MacCCuBa

3.12

CrnoBapu (accolaTUBHBIE MAacCHBBI, O0TOOpaxeHus). Xoui-radbmauipsl. [loctpoenue

aJ'I(baBI/ITHO-‘IaCTOTHOFO CJIoBaps AJid 3aIaHHOI'0 TCKCTa

3.13

3.14

Creku. AHanmu3  NpaBUIBHOCTH  CKOOOYHOTO  BbIpaxeHHs.  Bpruncienue
apu(pMeTUYECKOro BhIpaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpaHEHUS! TaHHbIX

Anroputmbl  Ha rpadax. IlocTpoeHue MHHHMAaIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOI'O HEOpPHUEHTHpoBaHHOro Trpada. KommyecTBo paszamyHBIX
nyTel MEXAy BEpIIMHAMU OPHEHTHUPOBAHHOTO ALMKIMYECKOro rpada. AITroputM

JlerKcTphl

3.15

JepeBps. Peanuzanmst nepeBa C NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Ounapusbie) nepeBbs. IlocTpoeHue nepeBa Uil 3aJaHHOIO apU(METHUECKOTro
BbIpakeHUs. PexkypcuBHble anroputMbl oOxona nepeBa. Mcnonb3oBaHue creka U

ouepeu s 00Xo/a aepena

3.16

3.17

JluHaMp4yeckoe IpOorpaMMHUpPOBAHUE KAK METOJ pEUIeHUs 3aJad ¢ COXPaHEHHEM
IIPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, pellaeMble C MOMOUIbIO JUHAMUYECKOTO
IPOrpaMMUPOBAHUS: BBIYMCICHUE DPEKYPCUBHBIX (YHKLUH, MOACYET KOJIUYECTBA

BapUaHTOB, 3aJla4yd OIITUMU3 Al

[TonsiTre 06 00BEKTHO-OPUEHTUPOBAHHOM MTPOrpaMMUpOBaHUU. OOBEKTHI U KIIACCHI.
CpoiicTBa U MeTo/1bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. PazpaboTka
IIporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO Nojxoja. MHkancymsmus,

HacJeIoBaHue, MoJIuMophu3m

NHupopmaninoHHbIE TEXHOJIOTUH

4.1

4.2

Ananu3 nmanHbiX. OCHOBHBIC 3a/laud  aHajdW3a JIaHHBIX: TPOTHO3UPOBAHMUE,
KknaccupuKkanus, Kiactepusanus, aHanu3 oTkioHeHuil. [locnemoBaTensHOCTD
pellleHrs 3a7ad aHanu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA U OIICHKA
KauecTBa JAHHBIX, BEIOOP W (MJIM) MOCTPOCHUE MOJIEINH, MpeoOpa3oBaHUe JaHHBIX,
BU3yaJI3allisl JTaHHBIX, MHTEPIpETanus pe3ysibTraroB. [IporpaMMHbIe CpeacTBa U
WNuTepHeT-cepBUCH Uit 00pabOTKM U MpeACTaBIeHUs NaHHBIX. bonbiive naHHBIE.

MarmmHaHOe 00yueHue

AHanu3 JaHHBIX C IOMOIIBIO 3JEKTPOHHBIX TaOuul. BerunciaeHne cyMMbl, CpETHEro
apudmernyeckoro, HauOOJbLIEr0  (HAaUMEHBLIETr0) 3HAYEHUs  JUarna3oHa.
Boruucnenue ko3dduumenta koppensauuu ABYX pAaoB JAaHHBIX. [locTpoenue

CTOJIOYATHIX, TMHEHUATHIX U KPYroBbIX quarpamm. [locrpoenne rpadukoB GyHKIUH.




4.3

[Toxbop nuHWM TpeHHa, pelIeHue 3aaad MpPOrHOo3upoBaHus. PemieHne 3amadq

OIITUMHU3AIUMHU C ITIOMOLIBIO SJICKTPOHHBIX Ta6J'II/II_[

JluckpeTHu3anus Mpu MaTeMaTHYeCKOM MOJICITHPOBAHUN HETPEPBIBHBIX MPOIECCOB.
MOI[CHI/IpOBaHI/Ie JABUKCHUS. MOI[CJIHpOBaHI/Ie 61/IOJIOFI/I‘-IGCKI/IX CUCTEM.
MareMaTHuecKue MOJEIM B SKOHOMHUKE. BBIUMCINTENBbHBIE SKCIEPUMEHTHI C
Mozmensimu.  OOpaboTka pe3yJbTaTOB dIKCIEpUMEHTa. MeToJ  HaMMEHbBIINX
kBapaToB. OIEHKA YUCIIOBBIX MTAPAMETPOB MOJICITHPYEMbIX 0OBEKTOB U MPOIECCOB.

BoccranoBieHne 3aBUCMMOCTEN 110 pe3ysbTaTaM dKCIIEpUMEHTA

4.4

4.5

4.6

BepostHocTHbie MOgenu. Metoabl MounTe-Kapno. MMutanimoHHoe MogenupoBaHue.

CucTeMbl MacCOBOT'O O6CJ'Iy>KI/IBaHI/IH

Tabnuunble (pensuoHHbIe) 0a3bl JaHHBIX. TabiuIla — npejcTaBiICHUE CBEICHUN 00
OMHOTHUIHEIX oOBbekTax. Ilose, 3amucek. Kirou tabmumel. Pabora ¢ roroBoi 06a3oit
JMaHHBIX. 3armoiaHeHue 0a3bl gaHHBIX. [loMCcK, copTHpoBKa M (GUIbTpAIUs JTaHHBIX.
3ampockl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMeTpaMu. Ber4mcisieMbie MOJIS B
3amnpocax.

MuoroTabiarnunble 0a3bl JAHHBIX. THITBI CBsA3eH MeX1y TabnuiamMu. BHenHuii Kirod.
[enmocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX
TexcToBbIit iporieccop. CpeacTBa MOKUCKA M aBTO3aMEHBI B TEKCTOBOM TIPOIECCOPE.

CTpyKTypHpOBaHHbIE TEKCTOBble JOKyMeHThl. CHocku, oryasineHue. Ilpasuia

LUTUPOBAHUS UCTOYHUKOB U 0OopMIIeHHs OMOINOrpaduuecKiX CChIIIOK
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