[TPUJIOXEHUE Ne 1
K OCHOBHOM 00pa30BaTeIbHON MpOrpamMme
cpeanero oomero oopazoBanuss MAOY COILI Ne 17 umenu A.H. brikosa,

yTB. ipuka3zoM OO Ne 55 ot 15.05.2024r
(B penakuuu npukaza OO ot 26.06.2025 1. Ne126)

PABOYASA ITPOT'PAMMA
(ID 6724630)

yueOHoro npeamera « MupopmaTukay (yriry0JéHHbIN YPOBEHbD)

115 ooyuarommmxcest 10 — 11 kiraccos

r. Cyxoii Jlor, 2025 roa



INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yrayOaEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepaibHON padoyeit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma mo wuHpopMaTHKe HAET NPEACTABICHUE O IIEeNAX, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUA OOYYAIONIMXCS CpPEICTBAMU
yueOHoro npeamera «MubopmaTka» Ha yriyOJ€HHOM YpPOBHE, YCTaHaBIMBAET
00s3aTeNbHOE IpeIMETHOE coJiepKaHue, pea1ycMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3zeiiaM U TeMaM Kypca, ONpEAeIIIeT pacupeIeIeHUE ero
no Kjaccam (rojlaMm u3y4eHus ), 1a€T IpUMEPHOE pachpeacsicHue y4eOHBIX 4acoB
IO TEMAaTUYECKUM pasJenaM Kypca U  PEKOMEHIYeMYI0 (IPUMEpPHYIO)
[OCIEA0BATEAbHOCTh  MX  M3yYeHUS C  y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEN 00YyUaOIIUXCS.

[TporpaMMma 1o nHGOpMaATHKE ONpPEAEIIIeT KOIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEpUCTUKN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4HCiie
JUISL COIEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTeCTalllH oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
roCyAapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBisieTcst
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4EeOHUKOB,
MOYPOYHOI'O IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(DOPMATHKK KaK HAYyYHOW JAMCUUIUIMHBI, HW3y4Yaromien
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMATHU3alMA HHPOPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIACTU  TPUMEHEHHs]  WHMOPMATHKU, TMPEXKAE  BCEro
MH(OpPMAIMOHHbIE TEXHOJOTUH, YIIPABIICHUE U COIIMAIBHYIO CPEpY;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHbopMaTuku ajis ypOBHS CpeaHEro 00Iero oO0pa3oBaHUs SBISACTCS
3aBEpUIAIOIIUM 3TallOM HENPEpPHIBHONW MOATOTOBKM OOydarlomuxcs B 00yacTu
UHPOPMATUKA U HWH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTCs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX



TEXHOJIOTHHA, AA€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAIUI0O U 0000IIeHne
ATOTO OTBITA.

PesynpTaTel  yrayOn€HHOTO ypOBHS ~HM3y4YeHHS y4eOHOro mpeaMera
«Hdpopmatukay OpPUEHTHUPOBAHbI HAa TMOJYYCHUE KOMIETEHTHOCTEH IS
nocienyroneil  npodeccuoHaIbHOM  JIeATeNTbHOCTH KaK B paMKax JIaHHOM
peIMEeTHON 00JacTH, TaK U B CMEXKHBIX ¢ Hell obnacTsax. OHU BKITIOYAIOT B CEOs:

OBJIaJICHUE KJIIOUYEBBIMU TMOHATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHas 00JacTh, pAacloO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TMUHbIE TTOIXO/IbI
K U3YUYEHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4aeMOl IpeIMETHON 00JIacTH;

YyMEHHUE pemniaTh TUMOBBIE MPAKTHYECKHME W TEOPETUYECKUE 3ajayu,
XapakTepHbIe JUIsl KCIOJIb30BaHWS METOAOB M HMHCTPYMEHTapus JaHHOU
peIMEeTHON 00JIacTH;

HaJIM4Me TMPEACTABICHUN O JaHHOW MpEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXHBIMU 00JaCTsIMU
3HAHUMU.

B pamkax yrinyO0n€HHOro ypoBHsI U3y4deHUs MH(OpMATHKUA 00eCreynBaETCA
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusXx  MNpOoPEeCcCHOHAIBHOIO  O0pa3oBaHUs IO  CIEHUAIBLHOCTSIM,
HEMOCPEJACTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TAKUM Kak
nporpaMMHasi MHKEeHepusi, MH(OpMalMOHHAsT 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIC H
MalIMHHOE OOYy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTMH OECIPOBOJHON CBS3U, POOOTOTEXHHKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOU U
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb uU3ydeHUsi yuyeOHoro mpeamera «Wudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUYeHHE
JaTbHEUIIEeT0 Pa3BUTHS WH(DPOPMAIIMOHHBIX KOMIIETEHIIMM 00ydYaroierocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSX pa3BUBArOLIErocss HHGOPMAIIMOHHOTO O0IIeCTBa
M BO3pacTalolleil KOHKYPEHIIMU Ha phIHKE Tpylaa. B CBA3M ¢ ATUM H3ydeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHs, OCHOBAaHHOTO Ha TMOHUMAHUU POJH
uHpopmaTtuku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl U OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBA3b



KPUTEPHUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTe nHpOpMaIHio;

cOPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTUI Ha HU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMHYECKOTO, MOIUTUYECKOTO, KYJIbTYPHOIO, HOPUAUYECKOrO, HPHUPOTHOTO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATUE TPABOBBIX U ATUYECKUX ACTIEKTOB MHPOPMALIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3JaHUE U UCIIOIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHEe HH(OpMAIUY;

CO3JaHH€ YCIIOBUW JJisi pa3BUTHUSL HABBIKOB y4€OHOHM, MPOEKTHOW, HAy4YHO-
MCCIIEIOBATENIbCKOM M TBOPYECKOW NESATENIbHOCTH, MOTHUBAIMUA OOYYAIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro npenmera «MHdopmaTtukay BBIIEISIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBALIEH BOINPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPE/ICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBBI HH(pOpPMATHKH» BKIIOYAET B ce0s
MOHSATUUHBIN anmapat WHQOPMATUKH, BOMPOCH KOJUPOBaHUS HWH(OpMaIH,
u3MepeHuss MHOOPMAIMOHHOTO 00BhEMa JIAaHHBIX, OCHOBBI alreOphl JIOTUKH H
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHHME)» HAIPABIEH HA PAa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHS], pa3pad0TKy aJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
dbopMHpOBaHE HABBHIKOB pEAIM3aIlMU MPOTPAaMM Ha SI3bIKaX MPOrpaMMHUPOBAHHS
BBICOKOT'O YPOBHSI.

Paznen  «WH(popMauMOHHBbIE  TEXHOJOTMHM»  TOCBAIIEH  BOIMPOCAM
npUMEHEHUsT MH(GOPMALIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPUKIAIHBIX
MIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHaIu3a
JAHHBIX, HWCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJHUIl JJS pEIIeHHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxanHuu ydyeOHoro npeameta «Mubopmarrka
KYPCUBOM  BBIJICJICHBl JIOMOJHUTEIbHBIE TEMBbI, KOTOpbIE HE BXOJAT B
00s13aTeIbHYI0 MPOrpaMMy 00YUYEeHHs], HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM M CIIOCOOHBIM 00YYarOIIMMCS.

VYrinyOnéHHbli  ypoBEHb U3y4e€HHUS WH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
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UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yYeHUS
UH(POPMATUKHA OOECIIEUNBACT: MOJATOTOBKY OOYUYaIOIIUXCs, OPUECHTHPOBAHHBIX Ha
CHEIMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHM M HHXXEHEPHBIC
CHELIMAIBHOCTH, y4acTHE B IPOEKTHOM W HCCIEN0BATENbCKOW NEATEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIPABICHUSMU OTpacid HH(OPMALUOHHO-
KOMMYHHKAITHOHHBIX TEXHOJOTHM, MOATOTOBKY K yYacTHIO B OJMMIIHMAIaX U cJaue
Ennnoro rocynapcTBEeHHOTO 3K3aMeHa o HHGOpMaTHKE.

[TocnenoBarenbHOCTh HU3YYEHHS] TEM B IpEesiax OJHOTO roja oOydeHus
MOKET OBITh HM3MEHEHA MO YCMOTPEHHMIO YUYUTENs MpU IOATOTOBKE paboueit
IPOrpaMMbl U TOYPOYHOTO IIJIAHUPOBAHUSL.

OO11ee YKnCiIo YacoB, PEKOMEHJOBAaHHBIX JIJISl U3y4yeHUs UH(popMaTUKu — 272
yaca: B 10 ximacce — 136 gacoB (4 daca B Hezenmo), B 11 kimacce — 136 gacoB (4 gaca
B HEJICITIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBass rpaMOTHOCTH

TpeGoBaHusi TEXHUKM OE€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 MIUH. KOHTpOIIephl BHEMIHUX YCTPOUCTB. [IpsAMO JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotrepbl. PacnpenenéHuble BbIYUCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
PoGoTn3upoBaHHbIe TPOU3BOJICTBA.

[IporpammHoe obecrnieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cUCTEM. Bubl
IpPOrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepanMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTtpoucTtB. MHCcTammsuuss W JAEUMHCTAULALUSA  HPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosroBpemMeHHoi namsaty. [labmons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecrieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 0OeCIIeUeHUs
u 1udpoBeix pecypcoB. IlpompuerapHoe ©  CBOOOJHOE MPOrPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieyeHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasl
3aKOHOaTeNnbCcTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCIOJIb30BAHUE
MPOrpaMMHOTO o0ecredeHus U UG POBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOCHUS W allllapaTHbhIe KOMIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBblie npotokonbl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
cteka TCP/IP. Cuctema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moncetm ¢ moMonipto Macok mnoxacereil. CereBoe
aamMuHuctpupoBanue. [loflydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i10M ceTth. OmnpeneneHue mapuipyTa JIBHKCHUS
MTaKETOB.



Buast  pestensHocth B cetw  Uutepner. CepBucbl  HMHTepHeTa.
['eonH(pOpMaITMOHHBIE CHUCTEMBI. | €0JIOKAIIMOHHBIE CEPBHUCH PEAThHOTO BPEMEHU
(HampuMep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMarvcTpajei), MHTepHET-TOProBis, OpOHUpPOBaHUE OMJICTOB M TOCTUHMII.

['ocynapCTBEHHBIE JJIEKTPOHHBIE CEPBUCHI U yCayru. ColMaibHbIE CETH —
OpraHu3alvs KOJUICKTUBHOTO B3aWMMOJCHCTBHUS W OOMeHa maHHbIMU. CeTeBoi
ATUKET: TMpaBWia IOBeIeHUS B KuOepmpocTpancTBe. [Ipobiema MmomMHHOCTH
noyuyeHHor uHdpopmaruu. OTKpbITEIE 00pa30BaTEIbHBIEC PECYPCHI.

TexHOreHHbIE M SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJb30BAHUEM
HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJOorui. OOImme mpoOyieMbl 3allUThI
uHpopmarmu  u  uHbOpMAMOHHOW  Oe3omacHocTH. CpeacTBa  3allUTHI
nHpOpMaIIMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
nHpopManmoHHBIX cucTtemax. IIpaBoBoe oOecreueHne HWHGOPMAIMOHHON
0e3011acHOCTH.

[IpenoTBparnieHue HECAHKIIMOHUPOBAHHOTO JIOCTyma K JTNIHOU
KOH(UIECHIIUATIBHOW WH(OpMAIINK, XpaHAIICHCS Ha MEePCOHATBLHOM KOMITBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE mporpaMMHOe 00ecreyeHrue u CrocoObl
OOpbObI ¢ HUM. AHTHUBUPYCHBIC IporpaMmbl. OpraHu3anus JUYHOTO apXHBa
nHopmarnuu. Pe3epBHoe konupoBanue. [laponbHas 3amuyra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IUDPHIL.
[udper npoctoir 3amensl. [udpp Leszaps. [udp Buxenepa. Anroputm
mudposanusi RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarus, nanaeie U 3HaHUA. MHDOpMaIMOHHBIE MPOIIECCHl B MPHUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W AUCKPETHBIC BEJIWYMHBI M CUTHaIBL. HeoO0XoauMocTh
JUCKpeTH3aluu WHGOPMAIlMY, NpPEJIHA3HAUYCHHOW IS XpaHEHUs, Nepeiadyd |
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBoruHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEPHBIE  KOJbI.
JlekoupoBanue COOOIEHHM, 3alMMCAaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO ACKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnuHMIBI H3MepeHns KoaudecTBa nHGopManud. AlpaBUTHBIA MOIXO0M K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch MENbIX W JPOOHBIX YHCEN B
MO3HUIIMOHHON cHucTeMe cumciieHns. CBOWMCTBa MO3WIIMOHHOM 3alyCU  YHCIIA:
KOJIMYECTBO IU(P B 3aIUCH, MPU3HAK JSIMMOCTH YHCJIa HA OCHOBAHHE CHUCTEMBI
CUHCJICHHS. AJITOPUTM TIepeBo/ia 1eJIoro yucia u3 P-uuHoi cucTeMbl CYMCIICHUS B
JECATUYHYI0. ANTOPUTM TMeEpeBOJa KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
AJITOpUTM TIepeBOJa LEJIOr0 YUCIa M3 JIECATUYHOW CHUCTEMBI CUUCICHUS B P-
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nunyto. IlepeBon koHeuHOW necsATU4YHON JApodbu B P-munyro. JIBomuHnas,
BOCBMEpPHUYHAS M IIECTHAALATEPUYHAS] CUCTEMbI CUHCIICHUS, CBSI3b MEXYy HUMH.
Apudmernueckre ornepandd B TO3UIIMOHHBIX CHUCTEMaxX CUMCIEHUA. TpowdHas
YPaBHOBEILIEHHAS CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. Komupoka ASCII. OpnobGaiiTHBIE KOIUPOBKH.
Craagapr UNICODE. KommpoBka UTF-8. Omnpenenenue wuH()OPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKkux JaHHBIX MPHU 33JJaHHBIX pa3pelieHuH U IyOrHe KOJUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. Popmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. OreHka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPU 33IaHHBIX YAaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIcKasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI1I€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuIbl UCTUHHOCTU. JlorMueckue BBIPAKECHMUS.
Jlormueckue ToOXxnecTBa. Jloka3aTenbCTBO JIOTMUYECKHX TOXKAECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndecKkue onepaiyy 1 onepaluy HaJl MHOKECTBaMHU.

3aKoHBI aNreOphbl JIOTUKUA. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpaXKeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTMUECKUX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oJIHbIE CUCTEMBI TOTUYECKUX (DYHKITHMA.

Kanonnueckne  Gopmbl  jmormueckux  BbipakeHuil.  CoBepllleHHBIC
JTU3BIOHKTUBHBIE W KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, AJITOPUTMBI HX
MOCTPOCHUS IO TabJINIIE UCTUHHOCTH.

Jlormueckue »sneMEHTBI B CcOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneiii cymmarop. IlocTtpoeHne cxeM Ha JIOTUYECKHUX JJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOM CXEME.

[IpencraBnenne MENbIX 4YUCET B MaMATH KOMIIblOTEpa. OrpaHUYeHHOCTH
JAana3oHa 4Yucesl MpU OTPaHMYCHUU KOJMYecTBa paspsaoB. IlepenonHeHue
pa3psIHON CeTKH. be33HakoBbIE W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIH
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIBHBIX YUCET.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupmMeTUyecKui Hu
nukanaeckut  casuru. [lludpoBanue ¢ mnomompl0 TOOMTOBOM — omepaiuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKMCEN B MaMSITH KOMIIBIOTEpA. 3Haualas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HaYEeHWH BemIecTBEHHBIX uucel. [IpoGnemsr
XpaHEHUsI BEIICCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJMYECTBA
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pa3psaoB. BellonHeHWe onepanuii C BEIIECTBEHHBIMA YHCIAMH, HAKOIUIEHHE
OILITUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

OnpeneneHne BO3MOXKHBIX PE3YyJIbTATOB padOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUHMCIHUTEIBHBIX alropuTMOB. OrnpeneneHue
UCXOJHBIX TAHHBIX, IPU KOTOPBIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHusl 3a7ad Ha KoMIbloTepe. VHCTpyMEHTalbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAuuK, mpoduiupoBuK. KoMnunsuus W HHTEprpeTanus
nporpaMm. BupTyaiibHble MalllMHBI.

WUurerpupoBanHas cpena pas3paboTku. Meroabsl OTIAIKU IPOrpamM.
Hcnonb3oBanue TpaccupoBOouHbIX Tabmuu. Otinagounbii BeiBOA. [lomarosoe
BBITIOJIHEHNE NTpOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

A3k mporpammupoBanust (Python, Java, C++, C#). Tumbl JgaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxnsle ycnoBus. [lukner ¢ ycnoBuem. [lukibsl 1O IEPEMEHHOM.
B3auMo3aMeHsI€eMOCTh ~ pa3lMYHbIX  BUAOB  IUKJIOB. HBapumaHT UHUKIA.
CocraBneHue UUKIAa C HUCIOJb30BAHUEM 3apaHEe ONpPENENEHHOTO WHBApUAHTA
LUKIIA.

JIOKyMEHTHUPOBaHHE IIporpamm. Hcnons3oBanne KOMMEHTAapHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIs TTOJIb30BATES.

AnTropuTMBI 00pa0OTKM HATypalbHBIX YKCEN, 3aIUCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUS: pa30MeHue 3anucu 4Kcia Ha OTAelibHble IUQpHI,
HaxXOXJIEHWE CYMMbl M TpPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHMCEN B 3aJlaHHOM Juanasone. [IpeacraBieHue
Yyucia B BUJI€ HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (aitnax. TekcToBbie U TBOMYHBIC (Dailiibl.
QaitnoBble TiepeMeHHbIe ((ailnoBbie ykazatenu). Urenne u3 (aitna. 3anuce B
Gait.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pexypcusa. PexypcuBHble 00bekThl ((paktanbl). PexypcuBHBIE mNporeaypsl
¢ynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH fA3bIKA MPOTrPaMMHUPOBAHUS.
[loaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIICH.
MoaynbHBIA IPUHIKI HOCTPOEHUS NPOTPAMM.

Uucnennsle MeTonbl. TouHoe U NpUOMMHKEHHOE pEUICHHs 3aJayu.
YucneHHble METOIbI PELIEHUS] YpaBHEHHI: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [lpubnmxk€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue rmiomaaen
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buryp ¢ MOMOLIBI0 YHCIEHHBIX METOAOB (METOJ MPSAMOYTOJbHUKOB, METO]
Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (GYHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  sI3bIKA
POrpaMMUPOBAHUS AJi1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IOSIBJIEHUN CHMBOJIa B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU [JITaHHOW CTPOKHM, 3aMEHa HANJACHHON IOACTPOKM Ha JPYTYH CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIMX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue unciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M TIOCJIEIOBATEIILHOCTH 4MCeNl. Briuncienne 0000IMIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSAIOIIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]T
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
brictpas coptupoBka MaccuBa (aimroputMm QuickSort). J[BOMYHBIM TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IIpaBUjIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAaCCHBE, BBIYMCIEHUE MAKCUMyMa (MUHUMYMA) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencrTBa TOWCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JOKYMEHTaMH.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mporneccopax. O0iayHble CEepBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Ombmmorpaduaeckux cchuiok. OdopmieHHe crucka JHUTEpaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. CrHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AnHann3 naHHbiX. OCHOBHBIE 33Ja4M aHAJIW3a JAHHBIX: MPOTHO3HPOBAHUE,
Kiaccuukaiys, KiacTepuszaiusi, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/MJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
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BU3yaJIM3allMsl TaHHBIX, HHTEPIpETalusa pe3yabTaroB. I[Iporpammubie cpencrsa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U Mpe/CTaBICHUs JaHHBIX. bombIine naHHbIE.
Mamnnnoe o0ydyenue. HTeIeKTyanbHblii aHaIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BblUnciIeHHE CyMMBI,
CPEIHET0 apU(PMETHUECKOTr0, HANOOJBIIETO (HAUMEHBIIET0) 3HAUEHHSI AUAIa30Ha.
Breruncnenne koad¢uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoenue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢ynkuil. [logOop MHUM TpeH[a, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

UucneHHOE pellIeHUEe YpaBHEHUII € MOMOLIpI0 MoA0Opa IMapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHbIX ycioBusX. LlemeBas
(GyHKUMs, orpaHuuyeHus. JIokaabHble M TJIOOATBHBIA MUHHUMYMBI LEJIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3aUU C TOMOUIBIO 3JE€KTPOHHBIX TAOIHUL.

11 KVIACC

Teopernyeckne 0CHOBbI MH(POPMATHKHU

Teopernyueckue MOAXOAbI K OLIEGHKE KOJM4ecTBa WHGOpMAIMU. 3aKoH
annuTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus v BEpOATHOCTb.
®opwmyna lllenHoHa.

Anroputmbl cxaTusi JnaHHbiX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHS JAHHBIX C TMOTEPSMHU. Y MEHBLICHUE
rIIyOMHBI KoaupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepenauyv JaHHBIX. 3aBUCUMOCTh BPEMEHM TNepeadyd  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HMKHOBEHHUS OMIMOOK Tpu Tmepefadye JAaHHbX. Komapl, T03BOSIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenaye JTaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumopcucTBue. (CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaloHHblii nporecc. OOpaTHas CBS3b.

Mopgenun u moaenupoBanue. Llens MopennpoBanusi. COOTBETCTBHE MOJAEIH
MOJICIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBanus. Dopmanuzarus
MPUKJIAIHBIX 33/1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAE, YJIOOHOM s
BOCIIPUSATHS YeOBeKOM. [ 'paduueckoe npeAcTaBiIeHUE JAaHHBIX (CXEMbl, TAOJHIIHI,
rpadukn).

I'padpr. OcHoBHbIe MoOHATUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpUI] CMEXKHOCTH, BECOBBIX MATpPUIl, CIHUCKOB CMEXHOCTH. PemeHue
QITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJIBHOTO MYTH MEXIy BepiiuHamMu rpada, OmpeneiIeHue KOoJU4ecTBa
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pa3IMYHBIX IyTEd MEXAY BEPIIMHAMH OPUEHTUPOBAHHOTO ALUMKIMYECKOTO
rpada).

JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[TpencraBieHne apupMeTUUECKUX BBIPAKEHUHN B BUE AepeBa. JJuckpeTHble Urpbl
JIByX UT'POKOB C MOJIHOM MHpopMmanueil. [loctpoenue nepesa nepedopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (hopMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 MHTeJIEKTa. CepBHUCHI MAIIMHHOIO IEpEBOAA U
pacrnio3HaBaHus ycTHOUM peun. KorHuTuBHbIE cepBUCH. MeHTU(UKaLKI U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMIpax. Mcrmosib30BaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucremax. Mcrnonb3oBaHuE METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. nTepHer Bemeil. [lepcrnekTussl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTyAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPpaAaMMHPOBaHUeE

QopMmaim3anuss  NOHATHSA — anropurma.  Mammnaa  TeropuHra — Kak
YHUBEpCaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BblUMCICHUH. BpeMs paboTel U 00bEM HCHOIB3yeMON
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. IlepebopHbie anroputmbl. [Ipumepsl pa3IUYHBIX —aAJITOPUTMOB
pELIeHNs OJHOM 3a7a4l, KOTOPbIE UMEIOT PA3JIMYHYIO CJIOKHOCTb.

[Touck mpoCTBIX YuCEN B 3aJaHHOM JWAIla30HE€ C TOMOLIBIO aJIrOpuTMa
«periero DparocheHar.

MHoropa3psaHbi€ 1eJible Yucia, 3a/1a4u JUIMHHON apu(METHUKHU.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpa)K€HUsA). XOIII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 3aJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. Bblumncienue
apu(PMETUYECKOTO BBIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1jisi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOT'O HEOpHUEHTHpoBaHHOro rpada. KommyecTBo pasianuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue pgepeBa ISl 3alaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xoia aepeBa. Mcnonb3oBaHue creka u
ouepeau s 00xoaa iepeBa.
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JluHamuueckoe MpOrpaMMHPOBAHME Kak METOJA pelIeHHs 3agad ¢
COXpaHEHHUEM MPOMEXKYTOUHBIX PE3yJIbTaTOB. 3aJaud, peIIaeMble C TOMOIIBIO
TUHAMAYECKOTO TPOTPAMMHUPOBAHUS: BBIUMCICHWE PEKYPCUBHBIX (YHKIIHAH,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBAa M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXO/A.
WNukancynsius, Hacae0BaHKe, MOTUMOphU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunTtepdeiica
nosib3oBaTens.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTpoeHUs uHTEep(deiica.

O0630p  s3pIKkOB  TporpammupoBaHusa.  [lomstTme o  mapaaurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

OTtanbl  KOMITBIOTEPHO-MAaTEMaTUYECKOTO0  MOJACIUPOBAHUSA: IMOCTAHOBKA
3amaud, pa3paboTKa MOJEIH, TECTHPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCMEPUMEHT, aHAJIN3 PE3yTbTATOB MOACIUPOBAHUS.

Juckperusanusi Npyd MaTEMaTUYEeCKOM MOJCIUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue JBWKEHUsS. MojeaupoBaHue  OMOJOTHYECKUX
cucTteM. MareMaTu4eckue MOJETM B JKOHOMHUKE.  BwrumciurenbHbIE
OKCIIEPUMEHTHI C MOJICIISIMHU.

OOpaboTka pe3yJabTaTOB SKCHEPUMEHTA. METOoJ] HaUMEHBIINX KBaJPaTOB.
OneHka YHCIOBBIX TMApaMETPOB MOJCIHPYEMBIX OOBEKTOB U  MPOIECCOB.
BoccranoBnenue 3aBUCUMOCTEH 10 pe3ybTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl  Monte-Kapno.  MiMutanmonsHoe
MoenrpoBanue. CHCTeMBI MAaCCOBOTO OOCITY>KMBAHHSI.

Tabnuunbie (pensimoHHBIE) Oa3bl JMaHHBIX. Tabnmuna — mpeacTaBiICHUE
cBegeHuii 00 ogHOoTMHHBIX oOBekTax. Ilone, 3ammchk. Kimrou Tabmuimel. PaboTa ¢
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTupoBKa u
buabTpanys TaHHBIX. 3alpoChl Ha BBIOOPKY JAaHHBIX. 3alpOCHl C IMapaMeTpaMHu.
Brruuciisiemsie 1o B 3arpocax.

Mmuorotabnuunbie  0a3pl JaHHBIX. THUIBI CBS3€M MEXIy TaOJIUIlaMHU.
Bremnuii kro4. [lenocTHOCTh 6a3bl TaHHBIX. 3alpoCchl K MHOTOTAOIWYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxkenus. I1loHaTue o cepBepHON U KIIMEHTCKOM YacTsAX CauTa.
TexHONMoTHs «KJIMEHT — CepBep», €€ MOCTOMHCTBA W HemocTaTku. OCHOBBI S3bIKA
HTML wu kackamubix tabmury ctuieit (CSS). Cuenapum Ha s3eike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelnienne BeO-caliToB. Y ciayra XocTUHTA. 3arpy3ka ¢haijioB Ha CauT.
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BBoa n300pakeHUil ¢ KCIONB30BAHUEM PA3IWYHBIX IUPPOBBIX YCTPOWUCTB
(undpoBeIX (poToANMMmapaToB M MUKPOCKOIOB, BHAECOKAMEp, CKAaHEPOB M IPYTUX
ycTpoiictB). ['padmueckunii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekiuss  ypoBHEH, KOppEKUHs — IIBETa.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OUIbTPBL.

MHorocnoiinele n3o0paxeHus. TexkcroBble cion. Macka cnos. Kanausl.
Coxpanenue BblfenieHHONW obOnactu. IlonroroBka wimocTpanuii i BeO-caToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekropnas rpaduxa. IlpumutuBbl. HW3meHeHue mopsiaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Vcnosib30BaHre KOHTYpPOB. BeKTopu3aius pacTpoBbIX H300paKEHUN.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHe HWCTOYHUKOB OCBELICHUS.
Kamepsl. AnautuBable TexHosioruu (3D-npuntepsl). [loHaTtne o BUpTyadbHOU
PEaIbHOCTU U JONOJHEHHOW PEabHOCTH.

14



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJibTaThl  OTPAXKAlOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEU MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAINM, TMO3UTUBHBIX BHYTPEHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHE KUZHEHHOIO OMbITA M OMbITA JCSITEIILHOCTH B MPOIECCe
peanu3aluMd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvatromierocs OyayT copMHpOBaHBI CIAEAYIOUIME JTUYHOCTHBIC
pe3yJbTaThI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W TPaBOMOpPSIKAa,  COOJIOJICHHME  OCHOBOMOJIATAloOMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUJCOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUs NHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha UCMOJIb30BAaHUHU UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4eCcKOro BOCIUTAHMS:
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c(OpMUPOBAHHOCTh  30pPOBOTO W  0Oe3omacHOro  oOpas3a  JKU3HH,
OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 3J0pPOBBIO, B TOM YHUCJIE 3a CYET
cobmoeHns TpeOboBaHuil 0e30MacHOM KCIUTyaTallii CPEeCTB MH(OPMALIMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHUBHOHN JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITNOJIHATH TAKYIO JESTEIIbHOCTD;

uHTEpec K cdepaM MNpoPecCHOHAIBHON NEATENbHOCTH, CBSI3aHHBIM C
UH(POPMATUKON, MPOrpaMMUPOBAHUEM M HH(OPMALMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX HAYKH HMH(DOPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyayumieil mpodeccun u
pean30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAHHWE TJ00ATBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelieHus, B TOM 4HCIe C YYETOM BO3MOXKHOCTEH  HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKH, JOCTH)KEHHMSM HAyYHO-TEXHHUYECKOrO IIporpecca M
OOIIECTBEHHOMN MPAKTHUKH, 32 CYET MOHUMAaHUS POJIU MH(POPMAIIMOHHBIX PECYpPCOB,
UH(GOPMALIMOHHBIX MPOLECCOB M MH(POPMAILMOHHBIX TEXHOJOTUH B YCIOBHSIX
unppoBoil TpaHchopmMauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHWE LIEHHOCTU HAYYHOU JeATE€IbHOCTH, TOTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHANBHUIYAIBHO U B TPYIIIIE.

B mponecce NOCTHKEHHs JINYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPOTPAMMBbI
no HWHPOpPMATUKE Yy OOYYAlOLIUMXCS COBEPILIEHCTBYETCS AMOLMOHAIbHBIN
WHTEJUIEKT, Mpenoaraoumil chopMHUpOBAHHOCTH:

CaMOpETYyJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIIOCOOHOCTH aJaNTHPOBATBhCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHHUIO LEeTu U
ycrnexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHME JIE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTBHIBATh €T0 MPU OCYUIECTBIEHWH KOMMYHHMKAIUH, CIIOCOOHOCTH K
COUYBCTBHIO U COINEPEKUBAHUIO;
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COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBIATH HHTEPEC U pa3peniaTb KOHDIUKTHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKUM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chOpMUPOBaHBl MeETanpeIMETHBIC
pe3ynbTaThl, OTPaXCHHbIE B YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUSAX, & UMEHHO —
NO3HABATEJIbHBIE  YHUBEPCAJIbHbIE y4eOHBbIE JIEWCTBHS, KOMMYHHKAaTHUBHbIE
yHHUBEpCaJbHble y4eOHBbIE NEWUCTBUSA, PETYIATHBHBIE YHHBEpPCAJIbHBIC yueOHBIC
JIEACTBUS, COBMECTHAS JEATEIbHOCTb.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrMYecKue AeiiCTBHS:

CaMOCTOSITENILHO  (OpPMYyJIHpOBaTh M aKTyalM3UpOBaTh  IMpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA I CPAaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

ONPENENATh LN JACSITEIBHOCTH, 33JaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS,

BBISIBJIITh 3aKOHOMEPHOCTH M MPOTUBOPEUHNS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHabHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUN KU3HEHHBIX MpoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh HaBbIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJOB NO3HAHUS;

OCYULIECTBJISTh PA3JIUYHBIE BHJIBI JIEATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
MIPOEKTOB;

(dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;
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CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATh TNPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHhI I JIOKa3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IIEJICHAINIPABICHHBIN TIOUCK TEpEeHOca CPEACTB M CIOCO00B
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

yMETh IMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, TpEJjiaraTb OPUTHHAILHBIC TIOJIXOJbI M PEIICHUS,
CTaBUTH MIPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uH(popmMaumeii:

BJIAJICTh HABBIKAMU MOJy4YeHUs WHOOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CUCTEMaTU3aluilo |
WHTEPIPETANNUIO HHPOPMAINH PA3IMIHBIX BUIOB U (HOPM MPEACTABICHMUS;

co3daBaTh TEKCTHI B Pa3aUYHBIX ¢dopmarax ¢ ydETOM Ha3HAYCHUS
uHQopMaIUu U IIEJICBOM  ayJIUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPEICTABIICHUS U BU3yaJIU3allUy;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HHGpOpMAIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPATBHO-ITHYCCKUM HOPMaM;

WCITOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71ad ¢ CcoOMIOJiecHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPaBOBBIX H JTHYECKHMX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BJIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aIIUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

1) oO61eHme:
OCYHICCTBJIATH KOMMYHHKAIIMH BO BCEX C(l)ean KHU3HU,
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pacro3HaBaTh HeBepOalbHbIE CpEJCTBa OOIICHMs, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCBUIKM KOH(MIUKTHBIX CUTYyalluil |
CMSITYaTh KOH(JIHUKTHI;

BJIAQJE€Th  PA3IMYHBIMM  CHOocoOaMM  OOIIEHHSs U B3aUMOJACWUCTBHA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMAT4aTh KOH(DIUKTHBIE CUTYAlIUH;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAasA AesITeJIbHOCTD:

IIOHUMAaTh M HCIIOJIb30BaTh NPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboTHI;

BBIOMpPATh TEMAaTUKy UM METOJAbl COBMECTHBIX JAECUCTBUI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 4jeHa KOJUIEKTHBA;

IPUHUMATh LEJIM COBMECTHOW  JEATENBHOCTH, OpPraHU30BbIBaTH MU
KOOPJIMHUPOBATh JEUCTBUS MO HX JOCTH)KCHHMIO: COCTABIIITH IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 Pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBATh HWJEU C IO3ULHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETUYECKOE TMOBEJECHUE B Pa3IUUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JieNiaTh OCO3HaHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIA U
KYJIBTYPHBIM YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, HMX pE3YyIbTaTOB U
OCHOBaHUi, MCMOJIK30BaTh MPUEMBI peduieKCuH IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOTI'O PEILEHUS;

OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 110 X CHU)KEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yIbTaToB
JESTEIIBHOCTH.

3) npuHATHS ce0s U APYTrUX:

IPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JPYIMX IIpH AHAINU3E pEe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JPYTrOro 4eIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnponecce uzyuenus xkypca MHGOpMATHKU YriyOJE€HHOTO ypoBHS 6 10
Knacce oOydarONMMUCS  OyQyT  JOCTUTHYTBHI  CJEAYIONIME  IPEIMETHbIE
PE3YNbTATHI:

BJIAJICHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMM M CBS3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE M OOIIECTBE, MOHATHAMU «HH(POPMAIIHS,
«MH(DOPMAIIMOHHBIA ~ TIPOIECC»,  «CHUCTEMa»,  «KOMIIOHCHTBI  CHCTEMBIY,
«cucTeMHbBIN A3 PeKrT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIAJCHUE METOJAaMH TIOMCKa HWHpoOpManmuu B ceTH VIHTEpHET, yMEHHE
KPUTHUYECKU OIICHUBATh WH(POPMAITHIO, TTOTYICHHYIO U3 ceTH VIHTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TIOJNYYCHHWS] W  HANpaBICHWS  HCIOJB30BAaHUSA, YMEHHUE
KJIAaCCU(UITMPOBATh, OCHOBHBIC 3aauyd aHajdu3a JaHHBIX (TPOTHO3WPOBAHME,
KJIacCU(pUKaIus, KJIaCTepHU3aIlns, aHaM3 OTKJIOHCHHH ), MMOHUMATh
MOCJICIOBATEILHOCTD PEIICHHUS 3aa4 aHaIM3a JaHHBIX: cOOp TIEPBUYHBIX JaHHBIX,
OUMCTKAa U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WJIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHue JAHHBIX, BU3YAIH3AIHS TAHHBIX, HHTEPIPETAIUS PE3yIbTaTOB,;

MOHMMaHWE OCHOBHBIX MPHHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;
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BJIAJICHUE HaBbIKAMU PaOOThl C ONEPALMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOTO OOEcCreueHusi JJs peHieHus ydeOHBIX 3aJad 1o
BBIOpaHHOM CIleUaIN3alnu;

HaJIMYUE NPEICTaBICHUNA O KOMIBIOTEPHBIX CETSX U UX POJIA B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
IIPUIIOKECHUM;

NOHMMaHHE YIrpo3 HMH(POPMAMOHHOM O€30IaCHOCTH, HCIIOJIb30BAHUE
METOJOB U CpPEJICTB MPOTUBOACUCTBHUS 3TUM yIpo3aM, COOJIOJIEHHE MeEp
0€30I1acCHOCTH, NMPEAOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MTEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAaHUMN TEXHUKU O€30MaCHOCTU U TUTHEHBI PU padoTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaAMH HU(POBOTO OKPYKEHUSI, TOHUMAaHHUE
IPABOBBIX OCHOB HCIIOJIb30BAHUSA KOMIIBIOTEPHBIX IMporpamm, 0a3 IaHHBIX U
paboThl B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMHU PA3JIUYHBIX BHUIOB
uHpopMaluu, yMeHHE OmnpeAessaTh HHGOPMAIMOHHBIH OO0OBEM TEKCTOBBIX,
rpaMuecKux M 3BYKOBBIX JaHHBIX MPHU 33JlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE OINpEACNATh CPEAHIOI CKOPOCTh IIEpEfaud JAaHHBIX, OLICHUBATh
U3MEHEHUE BpEMEHHM Iepefauyd Ipd H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMaA
JTAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHUE KCIONb30BaTh MPU PEUICHUU 3a/1ay CBOMCTBA MO3UIIMOHHOW 3alUCH
YHCEJI, AJITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAHHUEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YWCiIa B IMO3WIHMOHHOM CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBINOJIHATh apU(PMETHUYECKUE Olepalud B TMO3UIUOHHBIX CHCTEMax
CUMCIICHHUS,

YMEHHE BBINOJHATh MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIOJIb3YS
3aKOHbl ajreOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXKEHHE B
JTM3bIOHKTUBHON M KOHBIOHKTUBHOM HOPMAaJIbHBIX (pOpMax MO 33JaHHOM TaOiule
VMCTUHHOCTH, HUCCJIEN0BAaTh OOJACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NepeMEHHbBIE, PEIIATh HECI0XKHbBIE JJOTHYECKUE YPABHEHHS M CUCTEMbl YPaBHEHUI;

MOHMMaHUE O0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOM U TEKCTOBOM
uHbopMaluu (3amUCh YKMCEN B MO3UIMOHHON CHUCTEME CUMCIICHUS, HAXOXICHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JIMarna3oHe, 00paboTKa MHOTOPA3PSIAHBIX LETbIX
YHCeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE OIpEeNessaTh CI0KHOCTh H3Yy4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeOOpHbIE
aJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEIIeHUsI OJHOM 3a7a4u;
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BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHHsMH O 0a30BbIX THMAaX HaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIPaBISAIONIUE
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh aHAIW3 MPEIJIOKEHHOW MPOTrpaMMBI:
OTIPEEIATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO MOJYYEHUE YKa3aHHBIX
PE3yNIbTAaTOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OIMMUOKE B padoTe
porpamMmbl, GOPMYyIUPOBATH NPEIJI0KEHUS M0 YAYUIIEHUIO MPOTPAMMHOI0O KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEPHAIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, TTPEACTaBICHUS
U 0o0paboTKM  JaHHBIX  (BKJIIOYAash  BBIUMCIEHUE  CYMMBI,  CPEIHETO
apu(PMETUYECKOTO, HaWOONBIIET0 W HAUMEHBIIEr0 3HAYCHUW, pelIeHue
YpaBHEHUH, BHIOOP ONTHUMAJIBLHOIO PEILICHUs, MOA00p JWHUM TPEHJA, pPElIeHUE
3a/1a4 MPOTHO3UPOBAHUA).

B npouecce u3yueHus kKypca UHGOPMATHKU YriayOJ€HHOTo ypoBHS 6 11
Kn1acce oOydarOmMMHUCS  OyQyT  JOCTUTHYTBHI  CJEAYIOIIHME  IPEIMETHbIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOIMYCKAIOIIKE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECTEeUMBAIOIINI HANMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMS] TPU HU3BECTHOM YacTOTE CHUMBOJIOB, MOSICHATH TPHUHIIUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JJAHHBIX;

YMEHHE pellaTh aJrOpUTMHUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3amauM  TIOCTPOCHHUS ONTHUMAJIBHOTO TIYyTHM MEXAy BepiimHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  pPA3NUYHBIX  NyTE€d  MEXIy  BEpIIMHAMU
OPUEHTUPOBAHHOTO AlUKIMYECKOro rpada), yMEHUE MCIOJIb30BATh JIEPEBbs MPHU
aHajgu3e MW TIOCTPOCHUU KOJOB W JUIsI TpEACTaBlICHUS apuPMETHUECKUX
BBIpAQXEHUN, TTPU PEIICHUM 3a/1ad TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJTOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHIITHYIO
CTPaTEruio UrPhI;

yMEHHE pa3paldaTbiBaTh W PEAIM30BbIBATH B BHJE IMPOTpaMM 0a30BbIC
aJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JaHHBIC Pa3JIUYHBIX THUIIOB C
y4€TOM OrpaHUYEHUN Ha JUara3oH UX BO3MOXKHBIX 3HAYEHUW, MPUMEHATH MpHU
pELIEHUH 3aJ1ad CTPYKTYPhI JaHHBIX (CIIUCKU, CIIOBApHU, CTEKU, OUEPEAH, JEPEBDS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMH CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIC MOMPOTPAMMBI JIJIsi 00paOOTKH YUCIOBBIX JTAHHBIX
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U CHMBOJIbHBIX CTpPOK, MCIOJB30BaTh MpHU pa3pabOTKe MporpamMm OHOIMOTEKU
HNOJIMpPOrpaMM, 3HATh (YHKUIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX
CPEICTB Cpelbl pa3paboTKH, yMEHHUE UCTIOIh30BaTh CPEACTBA OTIAIKH MPOTPAMM B
cpelie MpOorpaMMHUPOBaHUS, YMEHUE IOKYMEHTHPOBATH IIPOTPAMMEI;

YMEHHE CO3/1aBaTh BeO-CTPAHUIIHI,

BJIQJICHHE OCHOBHBIMHU CBEICHHSIMH O 0a3ax JaHHBIX, HX CTPYKTYpE,
CpeICTBaxX CO3MaHHUA W paboOTbl ¢ HUMH, YMEHHE HCIOJb30BaTh TaOJIMUHBIC
(pensimuoHHBIC) 6a3bl JAHHBIX (COCTaBIATH 3aMpPOCHl B 0a3aX JaHHBIX, BHITIOIHSITH
COPTHPOBKY M TIOMCK 3ammcel B 0a3e JaHHBIX, HAMIOJMHATH pa3paboTaHHYIO 0a3y
JTAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHE MCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHUECKUE MOJICIH JJI aHAIN3a
OOBEKTOB M MpPOIECCOB: (HOPMYIHPOBATh I1I€JIb MOJCIUPOBAHUS, BBIMOJHSIThH
aHaJlu3 pe3yJIbTaTOB, IIOJIYYEHHBIX B XOJ€ MOJEIMPOBAaHUs, OLECHUBATh
COOTBETCTBHE MOJEIN MOJEIUPYEMOMY OOBEKTY WM IPOLECCY, MPEACTaBIATh
pe3yabTaThl MOICTUPOBAHUS B HATTISIAHOM BUJIE;

YMEHHE OpraHW30BBIBATH JHYHOE HWH(OPMALIMOHHOE MPOCTPAHCTBO C
UCTIONb30BAaHUEM PA3NUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, TOHWMaHHUE
BO3MOXKHOCTEM LU(QPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYTr, IUPPOBBIX
00pa30BaTeIbHbIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B PA3IWYHBIX O00JACTAX,
HaJIMYUE MPEJCTaBICHUA O Kpyre peliaeMbIX 3a7ad MalIuHHOrO OO0y4YeHUs
(pacrio3HaBaHusl, KJIaCCU(PUKAIMKA U TPOTHOZUPOBAHUS) HAMYUE MPEACTABICHHIM
00  HUCHOJB30BAaHMM  HMH(MOPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos
HaumeHoBaHMe pa3/ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne n/m Konrpoubusie IIpakTuueckue
TeM NPOrpaMMsbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paszgea 1. lndpoBasi rpaMOTHOCTD
Kommnsrorep - ynuBepcanbHOE
1.1 . b - yHUBCp 6 https://kpolyakov.spb.ru/school/probook/slides.htm
YCTPOMCTBO 0OPaOOTKH JTaHHBIX
1.2 [IporpammHuoe obecrieueHue 6 https://kpolyakov.spb.ru/school/probook/slides.htm
13 KOMIIBIOTepHBIE CETH 5 https://kpolyakov.spb.ru/school/probook/slides.htm
14 WNndpopmanmonnas 7 ) https://kpolyakov.spb.ru/school/probook/slides.htm
' 0€30MacHOCTh
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
1 [TpencraBnenue nHhopmanuu B 19 ) https://kpolyakov.spb.ru/school/probook/slides.htm
’ KOMITbIOTEPE
29 OCHOBEI Are6pBI JTOTHKH 14 1 https://kpolyakov.spb.ru/school/probook/slides.htm
213 KoMmbioTepHas apudMeTHKa 7 1 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazneny 40
Pa3zpnen 3. AllroputMbl M IpOrpaMMHUpPOBaHHE
Bsenenue B
3.1 A 16 0.5 https://kpolyakov.spb.ru/school/probook/slides.htm
MIPOTPAMMUPOBAHUE
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https://kpolyakov.spb.ru/school/probook/slides.htm

3.2 BcnomorarenbHble alropuTMbl 8 2
33 YHCIIeHHbIE METO/IBI 5 3 https://kpolyakov.spb.ru/school/probook/slides.htm
3.4 Anroput™msl 00paboTKH 5 1 https://kpolyakov.spb.ru/school/probook/slides.htm
' CHMBOJIBHBIX JTAHHBIX
35 AnropuT™MBI 00pabOTKH 10 35 https://kpolyakov.spb.ru/school/probook/slides.htm
’ MacCHBOB '
Hroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUH
41 O06paboTKa TEKCTOBBIX 6 55 https://kpolyakov.spb.ru/school/probook/slides.htm
’ JIOKYMEHTOB '
42 AHAIN3 TAHHBIX 3 3 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazueny 14
Pe3epBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10
i 136 21.5

[NPOTPAMME
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11 KJIACC

Ne HaumenoBaHue pa3jieioB U
n/n TeM NPOrpaMMbl

KoauuecTBO 4acoB

Bcero

Pa3zgea 1. Teopernueckue 0CHOBBI HH(POPMATHKH

KoHnTpoJbHbIE

padoThI

IpakTnyeckue

padoThI

JyekTpoHHbIE (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

WNndopmanus u

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

1.1 10 2.5
WH(OPMAIIMOHHBIE TIPOIIECCHI
1.2 MojenupoBanue 8 ) https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazgeny 18
Pa3zngen 2. AnropuT™Mbl U1 NIPOrpaMMHUPOBaHUE
21 DJIeMEHTBI TEOPHH ATTOPHTMOB 6 1 https://kpolyakov.spb.ru/school/probook/slides.htm
29 ANTOPUTMBI U CTPYKTYPbI )3 10 https://kpolyakov.spb.ru/school/probook/slides.htm
' JTAHHBIX
OcHOBBI 00BEKTHO- https://kpolyakov.spb.ru/school/probook/slides.htm
2.3 OPHUEHTUPOBAHHOI'O 16 4.5
MPOrpaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHT
31 KomnbrorepHo-maremaTuieckoe 2 ) https://kpolyakov.spb.ru/school/probook/slides.htm
’ MOJIEIIMPOBAaHUE
32 Basbl TAHHBIX 10 4 https://kpolyakov.spb.ru/school/probook/slides.htm
33 Be6-caitTh 14 4 https://kpolyakov.spb.ru/school/probook/slides.htm
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34 Kowmrbrotepras rpaduxa 8 35 https://kpolyakov.spb.ru/school/probook/slides.htm
35 3D-MoJIeTupoBaHTe 8 3 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazgeny 48
Pe3epBHOE Bpemst 20
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
Kosnu4yectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Koutpoapupie  IMpaxruyeckue fll3y'{eﬂnﬂ :)Iﬁlt)bal;OBaTeﬂbHLIe
padoThI padoThI pecypes:
TpeOoBaHust TEXHUKH 0€30MaCHOCTU U
| TMTUEHbI U paboTe ¢ KOMITBIOTEPaMU U |
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKpY>KEHHUSI
) [TpuHIMIBI pabOTHI KOMIIBIOTEPOB U |
KOMITBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMH C TOMOILBIO HIMH. |
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOIPAMMBI |
IIPOLIECCOPOM
OmnepaTuBHas, TOCTOSTHHAS U
5 JOJTOBpeMEHHas aMsTh. KoHTposepbl |
BHEIIHUX yCTpOMCTB. IIpsamoii nocTym k
namsITu
6 CoBpeMeHHbIE KOMITbIOTEPHBIE |
TEXHOJIOTUU
ITporpammHoe oOecrieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPOICTB
g CucteMHOe IporpaMMHOE oOecrieueHue. |

OHepaHI/IOHHHC CHUCTCMBI
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Yrunutsl. [[paiiBepbl yCTPOUCTB.

? [TapannensHOE MPOrpaMMUpPOBaHHUE

10 WNHcTannsauus u JeMHCTaIUTALMS
MIPOrpaMMHOTO O0ecreueHus
@aiinoBble cuctemsl. [IpuHIAIIBI

1 pa3MeleHust 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHON namsaTh. [1[abnoubr mist
OnMcaHus rpyni (aitnos
3akoHoarenbcTBO Poccuiickoit

12 ®denepanuu B 00J1aCTH MPOTPAMMHOTO
o0ecrnieueHns U JaHHBIX
[IpuHUKIIBI TOCTPOEHUS U annapaTHbie

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Certb HnTepHer

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nestensHoctr B cetn IHTEpHET.

17 Cepsucel MHTepHeTa. ['ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmannonnas 6€30macHOCTh

19 BpenonocHsle nporpamMmmHoe o0ecredeHre
U METOJ1bl OOpPBHOBI ¢ HUM

20 [IpakTnueckast pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"

21 Opranu3zanus JMYHOTO apXHUBa
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22

uHpopmanuu. PesepBHoe KonupoBaHue.
[TaposibHas 3amuTa apxuBa

[IudpoBanme n1aHHBIX

23

24

25

Anroputm mmdposanus RSA.
Creranorpadus

IIpakTryeckas pabora o Teme
"[lludpoBanue 1aHHBIX"

Wudopmanus, naHHbIC ¥ 3HAHUS.
WHudopmanroHHbIe IPOLECCH B IPUPOIE,
TEXHUKE U 00ILeCTBe

26

HenpepoiBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curHaiabl. Heo0X0uMoCTh JUCKPETU3AINH
nH(OpMAIINY, IPEeTHA3HAYCHHOH JIJIst
XpaHEeHUS, TIepe1adl U 00paboTKH B
U(PPOBBIX CUCTEMAX

27

JIBonuHOE KOoMpoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpPHBIE KOJIbI. JlekomupoBaHue
COOOIIEHHH, 3aIIUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C TTIOMOIIIBIO JIepeBa.
I'pad An. A. MapkoBa

Enununel usmMepenust KoaudyecTna
nHpopmanuu. AndaBUTHBIN TOAXOT K
OLIEHKE KOJIM4ecTBa MH(pOopMaluu

CucreMbl CUHCIICHUS

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

30




32

33

34

,HBOI/I‘IHaH, BOCBMEpHUYHAA U
meCTHAaAUaTCpuIHasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMU

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U

meCTHaAuaTCpuiHasd CUCTCMbI CHHUCIICHUA,
CB3b MCXKIAY HUMHU

35

36

37

ApudmeTrdeckue ornepanuu B
MTO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/I‘lHaH YpaBHOBCUICHHAA CUCTEMA
CUHCJICHUA

Z[BOI/I‘{HO—,HGCHTI/I‘{HG.H CHUCTEMA CUUCICHUA

38
39

KonupoBanue TekcToB

PactpoBoe konupoBaHue H300paxeHHi

40

[IpakTnueckast pabota 1o Teme
"Jluckperusanus rpaguueckoin
uHpopmanun"

41

42

I[BeToBBIE MOZENH. BekTOpHOE
koaupoBanue. @opmartsel (aiiaos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TPU 33JaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psIIHOCTH
KOJMPOBaHUs
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43

44

[IpakTuueckas pabota 1o Teme

"JluckpeTu3zanus 3ByKoBor HHPpOpManuu'"

OcHoBBI aNreOpbl JOTUKU

45

46

47

Jlorugeckue onepanuu. TabauIs!
NUCTUHHOCTHU

Jlornueckue BelpakeHus. Jlornueckue
ToXaecTBa. Jloka3aTenbCTBO JOTHYECKHUX

TOXACCTB C IIOMOIIIBIO Ta6JII/IIl HCTUHHOCTHU

[IpakTnueckas pabota 1mo Teme
«[locTpoenue u ananu3 TadIUIl
HUCTUHHOCTHU B TaOJIMYHOM MPOIIECCOPEN

48

Jlormueckue Oorcpanyru 1 OoIcpannn Hal
MHOXKECTBaMH

49

50

Jloruueckue OIICpanru U OIICpalvi Hal
MHOKECTBaMH

3aKOHEBI anre6pbl JIOTUKHU. DKBHUBAJCHTHEIC
Hp606p330BaHI/I$I JOTHUYCCKHUX Bpra)KeHI/Iﬁ

51

Jlornueckue ypaBHEHUs U CUCTEMBI
YpaBHEHUU

52

53

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUECKHUX
(GYHKIUH OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX (YHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIICHHbBIE
JTU3BIOHKTUBHBIE 1 KOHBIOHKTHUBHBIE
HOpMasbHbIEe (POPMBI, AITOPUTMBI UX
MIOCTPOEHHUSI 110 TaOIHIIE HCTUHHOCTH
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54

55

Jlormueckue 31€MEHThI B COCTaBe
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropaspsiaHblil
CyMMaTrop

56

[TocTpoeHune cxem Ha JJIOTUYECKUX
3JIEMEHTaX. 3alkch JOTUYECKOIO
BBIPAKCHUS 110 JIOTHYECKOU CXeMe

57

58

59

60

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue LebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHn4eHHOCTh AMana3oHa
qycell IPU OTPaHUYEHUU KOJIMYEeCTBA
pa3psnos. [lepenonnenue pa3psaHoit
CETKH

be33nakoBbIe U 3HAKOBBIC JIAHHBIE.
3HaKOBBIN OUT. JIBOMYHBII
JIOTIOJIHUTEBHBIN KOJI OTPULIATEIbHBIX
qucen

[ToOuTOBBIE TOTUYECKHE OoIncpanunu.

Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

[Iudposanue ¢ moMOUIbI0 TOOUTOBOM
onepauuu «uckiovaroniee UM

62

63

HpelICTaBJ'IeHI/Ie " XPaHCHUC B IaMATH
KOMITIBIOTEPA BEMICCTBCHHBIX YUCCIT

Brinmonsenue onepauﬂﬁ C BCEIICCTBCHHBIMHA

YuCJIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHCIICHUAX

33




[IpakTuueckas pabora no teme «M3yuenue

64 MOPa3psAHOTO MAIIMHHOTO MPECTaBICHUS 1 1
LEJIBIX ¥ BEIIECTBEHHBIX YHCEI»

65 AHaJIN3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 NHcTpymeHTanbHbIE CPEACTBA! 1
TPAHCIATOP, OTIATYUK, TPOPHUIUPOBIIUK
Cpena nporpammupoBanus. Kommumsius

67 Y MHTEPIIPETAIUS IPOTPAMM. |
Bupryansasle MamnHbl. MTHTErprpOoBanHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK TPOTPaMM 1

69 Turbl mepeMeHHBIX B S3bIKE |
IPOrpaMMUPOBAHUS

70 OO0paboTKa HeJBIX YnCe 1

71 O0paboTKa BELIECTBEHHBIX YUCET 1

72 CrnyyaiiHble U IICEBIOCITYYaliHbIE YnCIa 1

73 Bersnenus. CnoxHble ycI0BUS 1

74 [uxsl ¢ ycnoBueM 1
[{uKJIBI IO IEPEMEHHOM.

75 B3anMo3amMeHseMOCTh Pa3IuYHbIX BUI0B 1
IIUKJIOB

76 O06paboTka HaTYpaJIbHBIX YHCEN C |
UCIOJIb30BAHUEM LIUKJIIOB
HaxoxneHne BceX mpOoCThIX YHCEIN B

77 3agaHHOM auamna3one [Ipaktuueckas 1 0.5

paborta mo Teme «PeleHue 3a1a4 METOI0OM
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nepedopar»

78 WNHuBapuaHT nukiia

79 JIOKyMEHTHUPOBAaHKE POTPaMM

20 O6paboTKa TaHHBIX, XPAHSIIHUXCS B
(aiinax

81 PazOuenue 3agaun Ha OA3a1a4H
Hcnonp3oBaHue cTaHnapTHON OUOIMOTEKH

2 s3bpIKa mporpammupoBanus. [logknrouenue
O1OIMOTEK MOANPOTPAMM CTOPOHHHX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U ¢ YHKITUHN)

84 [TomnporpamMmel (iponeypsl ¥ (pyHKITHH)

g5 [IpakTnueckas pabota 1mo Teme
"PazpaboTka moamnporpamm"
Pexypcusi. PekypcuBHbIe 00BEKTHI

36 (ppakransl). PekypcruBHbIE IpOLIENYpPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka Jis
OpraHu3alK PEKYPCUBHBIX BBI30BOB

g7 [IpakTnueckast pabota 1o Teme
"PexkypcuBHBIE TOATPOrPaMMBbI"

33 MoaynbHBIN IPUHLUII IOCTPOCHUS
porpamMm

89 YucneHHble METOBI

90 [IpakTnueckast pabota 1o Teme
«HucnenHoe penieHnue ypaBHEHU

01 Hcnonb3oBaHue TUCKPETU3ALUH B

BBIYMCIIUTCIIBHBIX 3aga4ax
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92

93

IIpakTryeckas pabora o Teme
«[TpubmmxEHHOE BHIYMCIICHUE ITTHH
KPUBBIX U TUIOIIAACH QUTYp»

[IpakTrueckas padota o Teme «llouck
MakcuMyma (MHHUMYMa) (QyHKITUN

94

OO0paboTka CHUMBOJIBHBIX JTAHHBIX.
AnTropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJIMYECCTBA MOSBICHUN
CHMBOJIa B CTPOKE

95

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CJIOBA 110
pOOETHLHBIM CHMBOJIAM

96

97

98

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH TaHHOU
CTPOKH; 3aMEHA HAlICHHON NIOJICTPOKHU Ha
APYTYIO CTPOKY

[IpakTryeckas pabora o Teme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GyHKIUI cTaHJapTHOM OMOJIMOTEKH SI3bIKA
IporpaMMupoBaHus”

FeHepauI/m CJIOB B 3aJaHHOM aJ'I(baBI/ITe

99

MaccuBBI ¥ ITOC/IEI0BATEILHOCTH YUCEL.
[IpakTnueckas pabota 1o Teme
"3amonuenue maccusa'

0.5

100

101

O060011€HHbIE XapaKTEePUCTUKN MacCHBa
JInHEeNHbBIN TOUCK 3aJaHHOTO 3HAUYEHHS B

MmaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA IOUCK 3aJaHHOIO 3HAYEHUS B

0.5
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maccuse"

IIpakTnueckas padora no teme "Ilonck

102 MHUHHMAJIBHOTO (MaKCUMaJIbHOTO) 1 1
3JIEMEHTA B YMCIIOBOM MaccuBe"
CopTrpoBKa OJHOMEPHOT'O MacCUBA.

103 [IpocTeie METOIBI COPTHPOBKH. | 05
[Ipaktuyeckas padora no Teme "[IpocTsie '
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusiHueM. beictpas

104 COPTHPOBKA MaccuBa (aJIrOpUTM | 0.5
QuickSort). [IpakTrueckas padboTa 1mo Teme '
"BeicTpas copTupoBka maccuba”
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTuueckas pabora 1o reme 1 0.5
" JIBOMYHBII MTOUCK"

106 JIByMepHbIE MacCHUBbI (MaTpPHUIbI) 1

107 AnroputMbl 00pabOTKH MaTPHIL 1

108 Pemrenue 3amau aHanu3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipoiieccopa 1

110 KomMmnbrotepHas BEpcTka TekcTa 1
[IpakTnueckas padbora no teme "BépcTka

111 JIOKYMEHTOB C MaTeéMaTUYECKUMHU 1 1
bopmymnamn"

112 HNHCcTpyMEHTHI pelieH3UPOBAHUS 1

113 [IpakTuyeckas pabora o Teme | |
"MHOrocTpaHU4HbIE TOKYMEHTHI"

114 Ob6naunble cepBuchl. KomekTuBHast 1 0.5
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115

paborta ¢ ntokymeHnramu. [Ipakrndeckas
pabota no Teme "KomnextuBHas pabota ¢
JOKyMeHTamu'"

Ananus naHgeixX. bospinye naHHaeie

116

117

118

MarmmHaHOe 00ydeHe

AHanu3 JaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX
TalJInI

[IpakTnueckas pabora no teme "AHnanus

JAHHBIX C TOMOIIBIO AJIEKTPOHHBIX
Tabyurn"”

119

[Toctpoenne rpadukoB GyHKIIHIA.
[IpakTnueckas pabora 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTUCTHUYECKONH 0OpaOOTKHU JaHHBIX B
BUJIE IMarpaMM CpeICTBaMH pelakTopa
3JIEKTPOHHBIX TabHI"

0.5

120

Jlunnu tpenna. Ilpaktuueckas padota mno
teme "[logOop nmuHUM TpeHaa,
IIPOrHO3UpOBaHuE"

0.5

121

122

123

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YncneHHoe pelieHue ypaBHeHUM
C TIOMOIIBIO TOI00pa mapameTpa”

OnTumu3anus Kak MOMCK HAWITy4IIero
pelIeHs B 3aJJaHHBIX YCIOBUSIX.
[IpakTnueckas pabora no teme "Pemenue
3aJ1a4 ONTUMHU3AIUHU C IOMOIIBIO
ANEKTPOHHBIX Tabmui"

PesepBHOE Bpems

0.5

0.5
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124 PesepBHOE Bpems 1
125 PesepBHoe Bpems 1
126 PezepBHOE Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHoe Bpems 1
129 PesepBHOe Bpemst 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PeszepBHoe Bpemst 1
134 PeszepBHOe Bpemst 1
135 PeszepBHoe Bpemst 1
136 PeszepBHOe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

136

21.5
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11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruyeckue fl[3yqennﬂ :)Iﬁljl;l;OBaTeﬂbele
padoThI padoThI pecypenI
KonugectBo nnpopmarnmu 1
2 AJITOPUTMBI CKaTUs TAaHHBIX 1
Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixkatue
4 J@HHBIX C IIOMOLIBIO AITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOpUTMBI CKATHS TaHHBIX C TIOTEPSIMHU.
6 [IpakTuueckas padora no teme "Cixxatue | 0.5
naHHbIX ¢ otepsamu (anroputMsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYuBbBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme | |
"[TomexoycTroitunBbie KOIBI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumoJeiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kkak HHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJETMpPOBaHKUE 1
12 I'pader 1
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13 Pemenue 3amau ¢ momoristo rpadoB

14 JHepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "Ilonck

16 BBIUTPBIIITHOM CTPaTEruu B UTPE C MOTHOM
nHpopManuen"

17 CpencTBa HCKYCCTBEHHOTO HHTEIIEKTA

18 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOTO MHTEIIEKTA"
dopmanuzaius TOHITHS AJITOPUTMA.

19 Mammna TrlopuHra Kak yHUBepcaabHas
MoJieb Beiuncienuil. Tezuc Yépua—
Teropunra
[IpakTuueckas padbota 1o Teme

20 "CocraBiieHHe POCTOMN MPOTPaMMBbI IS
MamuHbl Teropunra"

21 Mammuna [locta

22 Hopmanbhbie anropugmel MapkoBa
ANTOPUTMUYECKH HEPA3pEITUMBbIC 3aaUH.

23 3anavya octaHoBa. HeBO3MOXKHOCTD
ABTOMATHUYECKOHN OTJIAJKH MPOTPaMM

24 Cno>XHOCTh BBIYUCIICHUI
[Touck npocThIX YKcel B 3a1aHHOM

25 JIMANa3oHe ¢ MOMOILbIO AITOPUTMA
«pemiero DparoceHar

26 [IpakTuueckas pabora no teme "Ilonck

MPOCTHIX YHCEIT B 33/ITaHHOM Jiarna3oxe"”
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27

28

MHoropaspsiaHbIe Leble YKcia, 3a1a49u
JUTMHHON apu(METUKH

[IpakTuueckas pabota 1o Teme
"Peann3anusa BEIYUCIEHUH C
MHOTOpa3psIHbIMA YUCIaMH"

29

CnoBapu (accoluaTiBHbIE MACCUBBI,
oToOpakeHwus ). X3MI-TaOIUIIbL.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapsi JIJIsl 3aJIaHHOTO TEKCTa

30

[IpakTnueckas padbota 1o Teme
"TToctpoenue andaBUTHO-4aCTOTHOTO
cJioBapst U1l 3aJaHHOTO TeKcTa"

31

32

33

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenue mocnemoBaTeIbHOCTEH IO
mabsiony. PerynsipHbie BeIpaKeHHUSI.
YacToTHBIN aHATN3

ITpakTruueckas padora mo reMe "AHanus
p p
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

Creku. AHanu3 IMPaBUJIBHOCTHU CKOOOYHOTO

BBIPpAXKCHUSA

34

Brruncnenue apupmernaeckoro

BBIPAKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHOMN

dhopme

35

36

[IpakTnueckas pabota 1o Teme
"Boruncnenue apupmMeTunyeckoro

BBIPAKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN

dhopme"
Ouepenu. Micnions3oBaHue ouepeau Ams
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37

BPEMCHHOI'O XpaHCHH JaHHBIX

[IpakTuyeckas pabora o Teme
"Ucnonb3oBanue ouepenn"

38

JepeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYD. [[BOMYHBIE
(Obunapusie) nepesbs. [locTpoenue nepesa
IUIS 33JAaHHOTO apH(PMETHIECKOTO
BBIPKCHUS

39

[IpakTnueckas pabota 1o Teme
"Ucnonp3oBaHue 1epEBbEB IS
BBIYUCIICHUS apH(PMETHIESCKUX
BbIpaKEHUI"

40

41

42

43

PekypcuBHBIC aJITOPUTMBI 00X0/1a JiepeBa.
Hcnonp30BaHue cTeka U 04epeu JUIst
o0xoJa gepena

PexypcuBHBIE alrOpuTMBI 00X0/1a JepeBa.
Hcnonk3oBaHue cTeKa ¥ O4epean IS
o0xo/a epena

AnroputMmsl Ha rpadax. [Toctpoenue
MUHUMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
[IHPUHY

44

45

KonnyecTBo pa3IMuHbIX MyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOTO
aIMKJINYECKOro rpada

Anroputm JlefiKcTpsl.
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46

47

IIpakTryeckas pabora no Teme
"Bbluncnenue IMHbI KpaTyanIiero nyTH
MEXy BEpIIMHAMU Tpada (IropuTM
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiania

48

3aiauu, pemaeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHUA:
BBIUUCIICHUE PEKYPCUBHBIX ()YHKIIMI

49

[IpakTnueckas pabota 1o Teme
"Brrunciienue peKypcuBHBIX (DYHKIHH C
MIOMOUIBIO0 JUHAMUYECKOTO
IIporpaMMUpoBaHus”

50

51

52

3aiauu, pemaeMbple ¢ TOMOIIbIO
JMHAMHYECKOI0 IPOrpaMMHUPOBAHUSA:
IIOJCYET KOJINYECTBA BAPUAHTOB

IIpaxTnueckast padora o teMme "Ilogcuér
p p

KOJMYECTBa BAPUAHTOB C MIOMOIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

3&,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
AXHAMHUYECKOI'0 IIPpOTrpaMMHUPOBAHU:
3aga4 ONTUMHU3allun

53

[TonsTHe 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
IIPOrpPaMMHUPOBAHHUS

54

55

[TonsiTrie 06 0OBEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMHPOBAHUU

OOBexThI U Ki1acchl. CBOWCTBA U METOABI
00BEKTOB
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56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

[IpakTuyeckas pabora o Teme

57 "HMcnonp30BaHue TOTOBBIX KJIACCOB B 1
nporpamme"”

58 PazpaboTtka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[IpakTnueckas padota "Pa3paboTka

59 IIPOCTOM MPOrpaMMBbl C UCIIOJIb30BAaHUEM 1
KJ1accoB"
Wukancymnsuus. [Ipaktuueckas paboTa 1o

60 teMe "Pa3paboTka kiacca, HCIIOIb3YIOIIEro 0.5
MHKancyJsuuo"

61 Hacnenosanwue. Iomumopdusm

& IIpakTruyeckas pabora o Teme |
"Pa3paboTka uepapxuu Kiaccon"
Cpenbl ObICTPOI pa3pabOTKU MPOTPaMM.

63 [TpoexTupoBanue uHTEpPeiica
MI0JIb30BATENS

64 [IpoexTupoBanue nutepdeiica
M0JIb30BATENSA

65 Vcrnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
AJIEMEHTOB JIJIsl IOCTpOeHUst uHTepgelica
[IpakTuyeckas pabora o Teme

66 "Pa3zpaboTka mporpammsl ¢ rpau4eckum 1
uHTepdeiicom"

67 N3yuenne BTOpOro s3pIka

IPOrpaMMHUPOBAHUS
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68

69

N3yuenune BTOpOro si3pika
IIPOrpaMMHUPOBAHHUS

OTansl KOMIIBIOTEPHO-MATEMATHYECKOI'O
MOACIINPOBAHUSA

70

Jluckperusanus Ipu MaTeMaTH4YeCKOM

MOZACIIMPOBAHUHN HCIIPCPBIBHLIX MMPOLECCOB.

MoaenupoBaHu€e IBUKEHHUS

71

72

73

[IpakTuueckas pabota 1o Teme
"MopenupoBaHue IBUKEHUS"

MopenupoBaHre OMOJIOTHUYECKUX CHCTEM.
[IpakTrueckas paboTa Mo Teme
"MopenupoBaHre OMOJIOTHYECKUX CHCTEM"

MaremMaTHu4ecKue MOJCIN B SKOHOMHKE.

BreraucnurenbHbIe OKCIICPUMCHTEI C
MOACIAMHA

0.5

74

BepositHocTHBIE MOAEnH. [IpakTHUeckas
pabora o Teme "MmuTanmonHoe
MOJIETTUPOBAHUE C TOMOIIBI0 METO1a
Mounre-Kapno"

0.5

75

76

KomnproTepHoe MoAenMpoBaHNUE CUCTEM
YIIPaBJICHUS

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

77

78

79

Tabnuunbie (pemsinoHHbIe) 0a3bl TaHHBIX

[Touck, copTupoBKa U GUIBTPAIIH
JAHHBIX. 3aMpOChl HA BBIOOPKY JTaHHBIX.
3anpockl ¢ mapaMmerpamMu. Beraucisiembie
TOJIS B 3aIIpOcax

[IpakTryeckas pabdora no reme "Pabota ¢
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roToBoii 0a3oi Ja”HHBIX"

MHuororabauyubie 0a3bl JaHHBIX. TUIIBI

80 CBs3el Mex 1y TabiumamMu. BaenmHuit
kitou. LlenocTHOCTh 0a3bl JaHHBIX
[IpakTruyeckas pabora 1o Teme

81 "Pa3paboTka MHOTOTaOIUYHOMN 6a3bI
JTAHHBIX"

20 3ampockl K MHOTOTA0IMYHEIM 0azam
TAHHBIX

23 [IpakTuueckas pabota o Teme "3anpocsl K
MHOT0OTa0IMYHON 0a3e TaHHBIX"

84 S3bIKk ynipaBnenus qauasiMu SQL
[IpakTuueckas pabota mo Teme

85 "VrpaBieHue JaHHBIMU C TIOMOIIIBIO SI3bIKa
SQL"

36 Hepensitimonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WHuTepHeT-npuioxenus
ITonsiTHE O CEpPBEPHON U KIUEHTCKON

88 qacTax caiita. TeXHONIOTHs «KIHUEHT —
cepBep», €€ TOCTOUHCTBA U HEIOCTaTKU

89 OcHogsl s1361ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BeO-CTpaHuUIbI"

91 OcHoBgsl s13p1ka HTML

92 Ocnogsr s13p1ka HTML

93 IIpakTuyeckas padora no Teme "Co3nanue
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BeO-CTPaHUIIBI, BKIIOYAIOMIEH
MYJIbTUMEINIHBIC O0BEKTHI (PUCYHKH,
3BYKOBBI€ JIaHHbIE, BUEO)"

94 OcHoBbI KackaaHBIX TabauI cTuiei (CSS)
[IpakTruyeckas pabora 1o Teme
95 "OdopmiieHuE CTpaHUIIBI C TOMOIIBIO 1
KaCKaJHbIX TaOIHII CTHIICH"
96 Cuenapuu Ha s3bIKe JavaScript
97 Cuenapuu Ha si3bike JavaScript
98 ®dopmbI Ha BEO-CTpaHHUILIC
99 [IpakTuueckas pabora no teme "O6padoTka
JTaHHBIX hopm" !
100 Pa3memenue Be6-caiiToB. Ycimyra
XOCTUHTA. 3arpy3ka (ailyioB Ha CalT
KanpupoBanue. McnpaBnenue
101 nepcnektuBel. ['ucrorpamma. Koppekmus
YPOBHEM, KOPPEKIIMS 1IBETA.
ObeciBeunBaHuE IIBETHBIX U300paskeHUI
BBoa nzobpakeHuil ¢ UCIoNIb30BaHUEM
102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB.
I[TpakTuueckas pabora o Teme "OGpaboTKa 05
uudpoBbIXx Gororpaduit”
Perymib. PaboTa ¢ obnactsimu. OUILTPHI.
103 IIpakTuyeckas padora no Teme "Perymib 0.5
¢ poBeIx GoTtorpadpuit”
MHorocnoitable n3o0paxxkenus. TekcToBbie
104 ciou. Macka cios. Kanansl. CoxpaneHue

BBIZICTICHHOM obmactu
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[IpakTuueckas pabota 1o Teme

105 "MHorocioifabie n300pakeHus" ! !
[ToaroroBka WiTrOCTpaIUii A1 B€O-CalTOB.

106 [TpakTrueckas paboTa Mo Teme 1 0.5
" AHUMHPOBaHHbBIC NU300paKeHHS"

107 Bekropnas rpaduka. Bexropuzarus |
pPacTpOBBIX U300paKeHUN

108 [IpakTuueckas padbora no teme "BekTopHas | |
rpaguka"

109 HP.I/IHI_II/IHBI HOCTpoeHvH;I U PEeIaKTUPOBAHUS |
TpEXMEPHBIX MOJenei

110 [IpakTuueckas padota no treme "Co3nanue 1 |
MPOCTBIX TPEXMEPHBIX MoJenen"”

111 Cetounbie MoJieni. Matepuaiibl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1 |
mozmenn"

113 MonenrpoBaHue€ HCTOYHUKOB OCBEIICHHUS. |
Kamepsr

114 [IpakTyeckas pabora o Teme 1 |
"Pennepunr"

115 AnnutuBHbIE TexHONOTUH (3D-npuHTEpPHI) 1

116 [TonsTne o BI:IpTyanLHoﬁ peanbHOCTH U |
JIOTIOJTHEHHOM peanbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHoe Bpems 1

120 PesepBHOe Bpems 1
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121 PesepBHOE Bpems 1
122 PesepBHOE Bpemst 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHoe Bpems 1
126 PesepBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoOe Bpemst 1
134 PesepBHOE Bpems 1
135 PezepBHOE Bpemst 1
136 PeszepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX HPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHACHIIHIA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJIOTHMH; BJIaJCHHE HaBBIKAMH pPabOTHI C
OIEPAIlMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAaMH IPOTPAMMHOTO
obecrieyeHnss JUIsi  peHICHWsT y4eOHBIX 3amad 1O  BBIOpaHHOM

cricnyajn3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

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

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMalnuy (3alMCh 4YMCEN B MO3UIHOHHONW CHCTEME CUYHMCIEHHUS,
JENUMOCTb LIEJIBIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPA3pSAHBIX IEIBIX YHCEN, aHaIu3

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

1.5

3HaHue q)yHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaAcCTBax CO3aHUAd U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOKHOCTEH U OFpaHI/ILICHI/Iﬁ TEXHOJIOTHH HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6JI8.CT$IX; HaJIn4ue HpeIICTaBJ'ICHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBIMOJHATH MNpPeoOpa3oBaHUsl JIOTUYECKUX BbIPaXKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENesaTh KpaT4alliuid MmyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada
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2.1

22

YMeHHe HCHOob30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMIOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS;
OLICHMBATh aJIeKBaTHOCTh MOJEIM MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOJAEIMPOBAHKS B HATJISTHOM BUE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHUEe, KJaccupukanus, KJIaCTepH3alHs, aHau3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 33a4 aHalln3a
JTAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OLIEHKA KAa4eCTBa JaHHBIX,
BRIOOp ¥ (WJM) TIOCTPOCHHE MOJCIH, TNPeoOpa3oBaHUE IAHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIpPENENATh CPEOHIO CKOPOCTb IIE€pelayd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUs IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia I10
CTPOKE, COJEpXKAalllell 3aluch ITOTO 4YUCiIa B MO3UIMOHHOM CHUCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornepanr B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Talmiuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb HCTHHHOCTU  BBICKAa3bIBaHUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHATHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX IyTEH MEXTy BepITUHAMH

OPUCHTHUPOBAHHOI'O AIUKIIMICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JCPEBbs MPU aHAIN3EC U IMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3adav
IOoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETHIO
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UTPBI

29

VYmMmenue AHAJIIM3UPOBATh aJ'OPUTMBI C  HCIIOJB30BAaHUCM Ta6J'II/IH
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECJIOXHBIX IMPOrpaMM, BKIHOYAKOIINUX UKJIbI, BETBJIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

2.10

VYMeHue OIpeleNaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU I PCIICHUA OI[HOfI 3aga4dun

2.11

BJIaIIeHI/Ie YHUBCPCAJIBHBIM  A3BIKOM  IIPOrpaMMHUPOBAaHHA  BBICOKOT'O
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUNIaX JAHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPaBJISAIONME  KOHCTPYKIIMHM,  YMEHHUE  OCYIICCTBIISTH  aHAJU3
NPE/UIOKEHHOW ~ MPOTpaMMBbl:  ONPENENATh  pe3yabTaThl  PabOTHI
[MporpamMmsl Ipyu 3aJaHHBIX MCXOAHBIX JAHHBIX; OIMPCACIIATH, IPHU KAKHUX
UCXOJHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBIISATh JIAHHBIC, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKE B padoTe
MpOrpaMMBI; dopMyinupoBaTh  OPEUIOKEHHS O  YIYYIIECHHUIO

IIPOrPaMMHOT0 KO/1a

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBbIE AJITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YHWCIa B BUJAE Habopa MPOCTHIX
COMHOXMHTEJNEH; Hax0XJIeHHE MaKCUMalbHOH (MUHUMAaJIbHOM) HUdpHI
HaTypaJIbHOTO YHCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He npeBblmaonM 10; BbluuClIeHHEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATEIBHOCTH (CYMMBI,
IIPOM3BEECHUS  CPEAHEro  apu(@MeTHYecKoro, MHUHUMAIbHOIO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA AJIEMEHTOB, YAOBIETBOPSIOLINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY DJJIEMEHTOB MacCHBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C Y4YETOM
OTpaHMYEHUN Ha JAMana3oH UX BO3MOXHBIX 3HAYEHUH, NPUMEHSTH IpU
pELIEHNN 3334 CTPYKTYpPbl JAHHBIX (CIUCKHU, CIOBAapH, CTEKH, OYEPEH,
JIepeBbsl); MPUMEHATh CTaHIApTHBIE U COOCTBEHHbIE MOANPOTPAMMBI IS
00pabOTKM YUCIIOBBIX JAaHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpPU
pa3paboTke mporpaMM OMOTMOTEKH MOANPOTrpaMM; YMEHHE MCTIOJIb30BaTh

CpeacTBa OTJIAAKHU IPOrpaMMm B CpCIC IMPOrpaMMHUPOBaAHUA

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,
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2.14

npeicTaBieHus U 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO
peleHus, moadop JMHUM TPEHJA, PEHICHHE 33had IHPOTHO3HPOBAHUSA);
YMEHHE UCIOJIb30BaTh TaOJW4YHbIC (pENSIIIMOHHBIC) 0a3bl JaHHBIX U
CIPaBOYHBIC CHCTEMBI

YMeHHe OpraHM30BBIBATH JIMYHOE HH()OPMAIMOHHOE IPOCTPAHCTBO C
UCTIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(POBBIX  TEXHOJOTHIA;
NOHMMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

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

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHUMIIBI MOCTPOEHMS WU anapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBbie mnpotokonbl. Cerb HWurepHer. Appecanus B cetu HHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeH. Paznenenune IP-cetn Ha

IIoACCTHU C IIOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGmoHsl g omucaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

HIudpoBanue aanHpix. CUMMeTpUYHble U HecuMMeTpuuHble mHGpsl. [ndps
npocroit 3amensl. [Hudp Lezaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonive 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOIUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoaAXoAbl K OIEHKE KoiuuecTBa HHGpopMauuu. EnuHUIb!
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIECHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJIUTUBHOCTH HH(opmanuu. Popmyna
Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cuctembl cuncneHus. Pa3BépHyTas 3amuch ILEIbIX M JPOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cuucieHus. CBoICTBa MO3UIIMOHHOW 3amuCH 4YHCTa:
KOJM4YECTBO U(pP B 3aIIUCH, IPU3HAK JEIUMOCTH YHCIIa HA OCHOBAaHHE CHUCTEMBbI

CUHHCJICHHA. AJ'IFOpI/ITM nepeBoJa nejioro 4ucia 1u3 P-uuHOI cucTeMBbl CUMCIICHUS
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2.5

B JICCATUYHYIO. AJITOPUTM TepeBoja KOHEYHOH P-muHON npolOu B JeCATHUHYIO.
AJropuT™M mepeBojia LENOTr0 Yuciaa U3 JECITHYHOM CHCTEMbl cuucieHus B P-
nunyro. IlepeBoj KoHeuHOW JnecATHYHOM napobu B P-munyro. J[BonuHas,
BOCBMEPHYHAS U IIECTHAALIATEPUYHAS CUCTEMBl CUUCIICHUS, CBA3b MEXIY HUMHU.
Apudmernieckre onepanuy B MO3UIMOHHBIX CUCTEMaX CUUCICHUS

TpounuHas ypaBHOBeNIEHHAs! CUCTEMA CYUCIICHUS. [IBOMYHO-IECATUYHAS CUCTEMA
CUHCIICHUS

Koauposanue tekctoB. Koguposka ASCII. OgnoOaiiTHRIE KOaUpOBKU. CTaHaapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TCKCTOBBIX COO6H.I€HHI>1

2.6

2.7

2.8

29

2.10

KomupoBanue n3o0paxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaduuecKux
JTaHHBIX TIPU 33JaHHBIX Pa3pelICHUH U IIIyOMHE KOIupoBaHUs IBeTa. L[BeToBBIC
monenu. KogupoBanue 3Byka. OneHka HH(GOPMAlMOHHOIO 0O0BbEMa 3BYKOBBIX

AAaHHBIX IIPH 3aJaHHBIX YaCTOTC JUCKPCTU3AINU U Pa3pAAHOCTHU KOAUPOBAHHUA

Anrebpa noruku. Ilonstue Bbicka3biBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaOuuibl HCTHMHHOCTU. Jlormdeckue BBIpayKEHHS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanuy 1 onepanuy HaJ MHOXKECTBAMM.
3aKkoHBI anreOphl JIOTUKW. OKBHUBAJICHTHBIC MPEOOpa30OBaHUs JIOTHUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckre GYHKUMU. 3aBUCUMOCTh KOJHMYECTBA BO3MOMKHBIX JIOTMUECKHX
(GyHKIMH OT KOJTMYECTBAa apryMEHTOB.

Kanonuueckue Gpopmbl TOrHuecKUX BbIpaXKEHHM

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue UCTUHHOCTHU

Jlormueckue 9IEMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKHX JJIEMEHTax Io
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTUYECKOH cXeMe

Mopenu u wmonenupoBanue. lLlenu monenupoBaHusi. AJEKBATHOCTbh MOJENHU
MOJIETTUPYEMOMY OOBEKTY WM mporieccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencrasneHue pe3ynbTaTOB MOJICTUPOBAHUS B BUJIE, YIOOHOM JJISI BOCTIPHSTHS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXEeMBbI, TAOIUIBL, TPadUKH).

2.11

[IpencraBnenue MHenbIX 4YWCET B MaMsATH KomIibioTepa. OrpaHHMYEHHOCTh
JMamna3oHa 4YuceJd MpU OrpaHWYEHHUHM KoJiMdecTBa pa3psanoB. IlepenosHenue
pa3psaHoi ceTKu. be33HakoBbIe M 3HAKOBBIE TaHHBIE. 3HAKOBBINM OUT. JIBOWYHBIN

JIOTIOTHUTEIBHBIN KO OTPpULATCIIBHBIX YHUCCII.
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[ToGuToBbIe JorMueckue onepanuu. Jlormueckuit, apudmernueckuii u
nuknudeckuii  casuru. llludpoBanne ¢ mOMOIMIBIO MOOMTOBOHW  oOmepanuu

«uckirouaroniee NJIN»»

2.12

Hpel[CTaBJIeHI/Ie BCIICCTBCHHBIX YHCCII B MaMATH KOMIIBIOTCpPA. 3Haqama51 4acCTb
u IIOpAOOK 4YHCIIA. I[I/IaHa3OH 3HAYCHHI BC€IICCTBCHHBIX YHCEII. HpO6J'ICMBI
XpaHEHHUA BCEIICCTBCHHBIX YHUCEII, CBA3aHHBIC C OI'PAHUYCHHUEM KOJIHNYCCTBa
pPaspAaaoB. Brinonaenue onepaunﬁ C BCIICCTBCHHBIMHU 4YHCJIaMH, HaAKOIIJICHHC

OIIIHOOK IIpU BBIYUCIICHUAX

2.13

I'padsl. OcnoBHble moHATHA. Buasl rpados. Onucanue rpadoB ¢ HOMOIIBIO
MaTpHUIl CMEXHOCTH, BECOBBIX MAaTpHI], CIIMCKOB CMEXHOCTH. Pemenue
ANTOPUTMUYECKUX 3alad, CBS3aHHBIX C aHaiu3oM TpadoB (mocTpoeHne
ONTUMAIILHOTO TYTH MEXAy BepIInHamMu rpacda, OompeneieHHe KOJINYeCTBa

PAa3IINYIHBIX HYTeﬁ MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O aAHUKINYCCKOI'O

rpaca)

2.14

2.15

HepeBbs. bunapaoe nepeBo. JlepeBpsi moumcka. CrocoObl 00Xxoma jaepesa.
[IpencraBnenue apupMeTHYECKUX BBIPAKCHUN B BUjE JepeBa. Mcmonb3oBaHue
rpadoB U JICPEBHEB MIPH OMHCAHUK OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPA

JIMCKpETHBIC UTPHI IBYX MUTPOKOB C MOJIHOM MH(popmMarueii. [loctpoeHue nepesa
nepedopa BapUaHTOB, ONKMCAHUE CTPATETHH WIPHl B TaOIWYHON (opme.

BeIMrpsIlIHbIE U IPOUTPHIIIHBIE TO3ULAN. BEIMTPHIIIHBIE CTPAaTETHH

2.16

3.1

3.2

33

CpencTtBa  MCKYCCTBEHHOro  WHTeUIekTa.  WneHtudukamus W MOMCK
n300pakeHui, pacno3HaBaHue jull. Vcrosib30BaHHE METOJI0B MCKYCCTBEHHOTO
MHTEJJIEKTa B 00y4aronux cucreMax. Vcrnonp3oBaHne METOA0B HCKYCCTBEHHOTO

WHTeJJIeKTa B podoToTexHuke. uTepHet Bemel. HeiiponHsie cetu
AJNTOPUTMBI Y IPOrPaMMHUPOBAHHE

CDOpMaJ'II/BaI_[I/IfI IMOHATHS aJIrOpUTMaA. Mamuna TBIOpI/IHFa KaK YHUBCpCAJIbHAA

MOJIEJIb> BBIYHUCIIEHUN

OrneHka CIOKHOCTH BblUMCIEeHUI. Bpemss paboTsl W 00BEM uCHONb3yeMOH
MMaMATH, MX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACUMIITOTUYECKON CII0)KHOCTH ~aJITOPUTMOB. AJITOPUTMBI MOJIMHOMHUAIBHOU
cnoxkHoctu. IlepeGopubie anroputmbl. [IpuMepbl pa3IMYHBIX —aJTOPUTMOB
peLIeHus OJHOM 3a/1a4i, KOTOPBIE UMEIOT Pa3IIMYHYIO CII0KHOCTb

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB PAa0OTHl MPOCTEUIIMX aJTOPUTMOB
YIOPaBJICHUS HCIOIHUTEISIMU W BBIYMCIMTENIBHBIX aIropuTMoB. OmpeneneHue

HCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

34

AJ'Il"OpI/ITMBI 06pa6OTKI/I HAaTypaJbHBIX YHUCCII, 3allMCAHHBIX B IMO3UIIMOHHBIX

CHUCTEMax CYHUCIIEHUs: pa30HMeHHe 3aluch Yucia Ha OTAeNbHble IUQPBHI,
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3.5

3.6

3.7

3.8

HAaXOXJICHUE CYMMBI W TIpOW3BeNcHHUS LU(Dp, HAXOKIACHHE MaKCUMAIbHON
(MHHHMAITEHOW ) TTU(PHIL.

[IpencraBnenne uucina B BUjae HaOopa MPOCTBIX COMHOXHUTENEH. ANTOpUTM
OBICTPOTO BO3BEJICHUS B CTEICHb. [IOMCK MPOCTHIX YMCEN B 3aJJAHHOM JIMaNla30He

C IIOMOIIBIO AITOPUTMA «peleTo DparocheHar»
MHoropa3psiIHbIe Leble YUciia, 3a1a4i JITUHHON apupMeTuKu

A3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnsl naHHBIX:
LIEJIOYMCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIE, JOrMYeckue. BerBiieHus.
Cnoxuble ycnoBus. L{ukiel ¢ ycmoBuem. [{uKiibl Mo nepeMeHHOH.

OO06paboTka NaHHBIX, XpaHAIUXCS B (aitiax. TexkcToBble W ABOMYHBIC (DAMIIbI.
daiinoBeie nepeMeHHbIe ((aiinoBpie ykazarenn). Utenue u3 Qaiina. 3anuch B
daiin.

Pa3zbuenue 3anaun Ha noazagauu. [logmporpammel (poteAypsl U GYHKIIHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJMOTEKH S3bIKA IMporpaMMHUpOBaHUs

Pexypcus. PekypcuBHble mponeaypbl u (yHKiuu. Mcrnonb3oBaHue cTeka s

opraHu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToabl. ToyHoe M npubamkEHHOE peleHus 3aaadu. YuciaeHHoe
pellleHne YpaBHEHHUH C MOMOIIbIO Noja0opa mnapamerpa. UuciieHHblE METObI
pellleHrs YpaBHEHUW: METojA 1epedopa, METOJ IOJIOBUHHOTO JICTECHMUS.
[TpubnnxEHHOE BBHIYMCIECHUE JJIUH KPUBBIX. Bhluncienue riomaneit ¢uryp c
MOMOIIBI0 YUCICHHBIX METOAOB (METOJ MPsIMOYTOJbHUKOB, METOJ Tpameuui).
[Tonck maxkcumyma (MHUHHMYyMa) QYHKIMH OJHOM NEpPEeMEHHON MeToJI0M

ITOJIOBHHHOT'O ACJICHUA

39

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QyHKUMM  sI3bIKa
MPOrpaMMHUPOBAHUS JJIs1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IOJCYET KOJMYECTBA IOSBIECHUN CUMBOJIA B CTPOKE,
pa3bueHue CTPOKM Ha CJOBa MO MPOOENbHBIM CHMBOJAM, MOMCK IOJCTPOKH
BHYTpU JaHHOM CTPOKHM, 3aMEHAa HAWJECHHOW MOJACTPOKHM Ha JPYryl0 CTPOKY.
I'enepamust Bcex CJIOB B HEKOTOPOM alihpaBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

OrpaHUYCHUAM. Hp606pa3OBaHI/IC quciia B CUMBOJIBHYIO CTPOKY U 06paTHO

3.10

MaccuBel W TOCIEAOBATEIBHOCTH  4YHceNl. Beruucienne 0000MEHHBIX
XapaKTEPUCTUK JJEMEHTOB MACCHMBA WJM YMCIOBOM IOCIEI0BATEIBHOCTH
(CyMMBI, TIPOHW3BENCHUsS, CpeaHEro apu(pMETHYECKOr0, MHHHUMAIBHOTO |
MAaKCUMaJIBHOTO JJIEMEHTOB, KOJMYECTBA OSJIEMEHTOB, YIOBJIETBOPSAIOIINX
3aIaHHOMY YCJIOBUIO). JIMHEWHBIM TOMCK 3aJlaHHOTO 3HAYEHUS B MACCHUBE.
Anroput™mbl pabOTBl C DJJEMEHTaMHU MAacCHBa C OJHOKPATHBIM MPOCMOTPOM

MaccuBa. COpTHPOBKA OJTHOMEPHOTO MaccuBa. lIpocTble MeToAbl COPTHPOBKHU

58



(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBkamu). CopTHpOBKa
ciusinueM. boictpasi coptupoBka maccuBa (anroput™ QuickSort). J[BonuHbIi

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

3.11

JIByMepHbIE MacCHBBI (MaTpulbl). ANTOPUTMBI 00pabOTKH  JIBYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOIO YHCJIOBOIO MaccuBa IO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCICHHE MaKCHUMyMa
(MMHMMYMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CrnoBapu  (accolMaTUBHBIE  MAacCHUBBI,  OTOOpaKeHHUs).  XOII-TaOJIHIIBL.

HOCTpOCHI/IC aﬂ(l)aBI/ITHO-LIaCTOTHOFO CJIOBapA AJiA 3aIaHHOI'0 TCKCTa

3.13

3.14

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIPAXCHHA. BwlumcieHue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Oqepezm. Hcnonb3oBanue oucpcan ajid BpEMCHHOI'O XpaHCHUA TaHHBIX

AnroputMmbl Ha rpadax. IlocTpoeHHMe MHHMMaJIBHOTO OCTOBHOIO JIepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHPOBAHHOTO Tpada. KommuecTBo pa3nmuyHbIX
myTeil MeX/1y BepIIMHAMHI OPUEHTHPOBAHHOTO AIMKIMYECKOTO Tpada. ANropurm

JlerkcTphl

3.15

3.16

HepeBps. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(Ounaphsbie) nepeBbs. IlocTpoeHue nepeBa A 3aJaHHOTO apU(PMETUYECKOIO
BbIpaXeHUs. PekypcuBHBIE anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue creka u
ouepeau st 00xoja iepena

JlnHaMHUYecKOe IPOrpaMMHUPOBAHKUE KaK METOJ PEIIECHUs 3a/1ad C COXPAHEHUEM
IMPOMCIKYTOYHBIX PE3YJILTATOB. 33,[[21‘-11/1, peiracMbIC€ C MOMOIIBIO JUHAMUYCCKOT'O
IIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH, MOJCYET KOJIUYECTBA

BAapHUaHTOB, 3a/la4i ONITUMU3alIUN

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHMPOBAHHOM HpOrpaMMupoBaHuH. OOBEKTH H
kiaccel. CBoiicTBa M MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIM3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

WNukancynsanms, HacaeqoBaHue, TOIUMOPHU3M

NupopmaninoHHble TEXHOJIOTUH

4.1

AnHanmu3 JnaHHbIX. OCHOBHBIE 3a/1aud  AHAJIM3a JIAHHBIX: MPOTHO3HPOBAHUE,
KiIaccuukanus, Kiactepusalnus, aHanu3 oTkioHeHuil. IlocnenoBarenbHOCTH
peleHus 3a/a4 aHaju3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OYMCTKA U OIEHKA
KauecTBa JaHHBIX, BbIOOp M (WMJM) TOCTPOEHHE MOJENU, Mpeodpa3oBaHUe
JAHHBIX, BU3YyaJIW3allMsl JAHHBIX, UHTEpHpeTanus pe3ynbrartoB. [Iporpammubie
cpeactBa u MHTepHeT-cepBUCHl Uil 00paOOTKM M MPEICTABICHHS JTaHHBIX.

Bbonbmme nannpie. MammHHOe 00yueHue
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4.2

4.3

4.4

AHanu3 [aHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX TalOnuL. Bbruncienue cymmsl,
cpemHero  apudMeTHyecKkoro, HawOosbmiero  (HAaMMEHBINETO)  3HAYCHUS
nuanazoHa. Berumcinenue ko3¢ @duiueHTa KOppensiuuu JByX pSJIOB JIaHHBIX.
[TocTtpoenne cronmbuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [lonbop nuHUM TpeHa, pelieHue 3a7ay MpOrHO3UPOBaHUS.

Pemenue 3aaa4 OlITUMH3allK C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

I[I/ICerTI/I?»aI_II/ISI npu MaAaTeMaTN4CCKOM MOACIIMPOBAHUUA HCTIPCPBIBHBIX
IIponIeccCoB. MO,Z[CJ'II/IpOBaHI/Ie JABHXCHHA. MOI[CJ'H/IpOBaHI/Ie OMOJIOrHMYECKUX
CUCTEM. MaremMaTudeckue MOACIN B O9KOHOMUKC. BrruncaurenbHbIe
OKCIICPUMCHTBI C MOICIISIMU. 06pa60TKa PE3YyJIbTATOB SKCIICPUMCHTA. MCTOI[
HanMMCHBIINX KBaJApPaToOB. OIIGHKa YUCJIOBBIX MapaMETpPpOB MOACIUPYCMBIX
00BEKTOB U IMpouccCCoB. BoccranoBnenne 3aBHCHMOCTEH I10 pe3yiibTaTaM

JKCIIEPUMEHTA

BepositHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmuranronHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

4.5

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. TabnuIa — mpecTaBIeHue CBEACHUI
00 ommoTHnHEBIX oOBekTax. Ilone, 3ammch. Kimrou tabmuuer. Pabora ¢ roTroBoit
0a30ii maHHBIX. 3amojaHeHue 0a3bl AaHHBIX. [loMCK, cOpTHpPOBKA M (GUILTpAIUs
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Brruncnsiempie mosis B 3ampocax.

MHuorota0iauunble 0a3bl JaHHBIX. TUIbI CBs3ell Mexay TabnuuaMu. BHemHuit

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

4.6

TexcroBbiii mpoueccop. CpencrtBa MNOMCKa W aBTO3aMEHBl B TEKCTOBOM
npoueccope. CTpyKTypUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBmia UUTHUPOBAaHUS MCTOYHMKOB U OQopMIIeHHS OMOIMOrpapuuecKux

CCBIJIOK
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* ndopmaruka (B 2 yactsx); yrryoiaennoe ooyuenue 10 kmace/ [TomskoB
K.1O., Epemun E.A., OO11ecTBO C OrpaHMu4E€HHON OTBETCTBEHHOCTHIO
«BMHOM. Jlabopatopust 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCTBO
«ITpocBenieHue»

* Uupopmaruka (B 2 yacTsx); yrayonennoe odyuenue 11 knacce/ Ionsikos
K.1O., Epemun E.A., O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHMi»; AKITMOHEpHOE 00111ecTBO «M31aTenbCTBO

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
[TonsikoB K.1O., Epemun E.A.,Undopmarrka. Meroauueckoe nocooue: 10-11

KJ1acchl. ba3oBbli U yriyOneHHbI ypoBeHb, 2023 rof

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

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