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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YpOBEHb) HA YPOBHE CPEAHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yiabTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
pOrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHdoOpmMaTuKe AT MpENCTaBIEHUE O LEsAX, oOueH
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «MHpopmaTuka» Ha YriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTenbHOE OpeaIMEeTHOE coJiep;KaHue, npeIycMaTpUBaeT ero
CTPYKTYpUpPOBaHHUE MO pa3jieiaM U TeMaM Kypca, ONpeAesieT pacupeeIeHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEpPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTHKM Y4eOHOro mpolecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMma o uHpOpPMATHKE OTMpeEAeseT KOTMUESCTBEHHBIC U KaueCTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaa IJs KaXI0To roja u3yuyeHus, B TOM YHUCIIe
JUISL COZEPKATEIbHOTO HATOJHEHHsI Pa3HOrO BHA KOHTPOJS (TPOMEXYTOUHOM
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
roCyapCTBEHHON UTOTOBOM atTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM Il COCTaBJICHUS AaBTOPCKUX YUYE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

Nudopmatuka B cpeHem oO1ieM 00pa30BaHUN OTPAXKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH TPOTEKaHUSI U BO3MOXKHOCTH aBTOMATHU3alMA HHPOPMAITHOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00IacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLUAIBHYIO CheEpy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH()OPMALMOHHOU
JESITEIBHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpUIAIOIIMM 3TallOM HEMPEpPHIBHOW TMOATOTOBKM OOydYalomuxcs B 00iactu
uHGOPMATUKA U HUH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha CoJIepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHHs U
OMBIT  MOCTOSSHHOTO  NMPUMEHEHHS]  MH()OPMAIMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTHUM, AA€T TEOPETHUYECKOE OCMBICIEHUE, MHTEpIpPETalui0 U 0000IIeHHE
3TOTO OTBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpEeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0nacTsx. OHM BKIIOYAIOT B ce04:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYECHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4yaeMOM IpeIMETHON 00J1acTH;

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

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JACTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HENOCPEACTBEHHO CBSI3aHHBIM C LU(PPOBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJICKT, TEXHOJOTUU OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHus —  OOecCIeueHUe
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goIKHO 00ECICUHTh:

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

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

chOpMHPOBAHHOCTh YMEHUN pa3ianyath (aKThl W OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha KU3Hb 4YEJOBEKa B OOILIECTBE, IMOHMMAHHUE COIUAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH()OPMALMOHHBIX TEXHOJIOTHA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENbCKOM U TBOPYECKOW AESITEIbHOCTH, MOTHUBALMK OOYyYaroUuxcs K
CaMOpa3BUTHIO.

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

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OMEPALMOHHON CHCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIMN anmapaT WH(QOPMATUKH, BOIMNPOCHl KOJIMPOBaHUS HWH(MOpMaIuH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealM3allMy MPOrpaMM Ha fA3bIKaxX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHbIE  TEXHOJOIMHM»  MOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJja4ax aHalIM3a
JAHHBIX, HMCMOJb30BaHUIO 0a3 JaHHBIX W DJIEKTPOHHBIX TaOMUIl AJis pPELICHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxkanuu ydeOHoro npenmera «Mudopmarukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHsI, HO MOTYT OBITh MPEII0KEHbI ISl U3yYEHUs
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYrinyOnéHHblE ypoBEHb U3Yy4Ye€HHUS HH(DOPMATUKH PEKOMEHAYyeTCs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(pOpMaTUKUA 00ECIEYMBAET: MOATOTOBKY O00YyYarouuxcsi, OPMEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIINAAAX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMBbl U MTOYPOUYHOTO IJIAHUPOBAHUSL.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

udpoBasi rpaMOTHOCTH

TpebGoBanust TeXHUKHM O€30MACHOCTH M THUTHEHBI TMpU paboTre ¢
KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢on Helimana. ABTOMAaTHYECKOE BBIIOJIHEHUE MPOrpaMMBbl  IMPOLIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JAOJATOBpeMEHHas namsATb. OOMEH JaHHBIMH C
TOMONIBI0 KH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYyN K ITaMsITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapayiensHble BBIYMCIICHHUS. MHoromnpoueccopHbie CUCTEMBI.
CynepkoMnbtotrepsl. PacnipenenéHHble BBIUMCIUTENbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIHUX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
PoGoTu3nupoBaHHbIe TPOU3BOJICTBA.

[TporpaMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IporpaMMHOro obecrieyeHus: U UX Ha3HaueHue. OCOOEHHOCTH MPOTPAMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalMOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucTembl. [IpuHIMOBI pa3MelleHus W UMEHOBaHUs (aljoB B
nosiroBpeMeHHon namatu. [llabnonsl 11t onucanus rpyni (aisos.

[IporpammHoe oOecneuenue. JIMieH3UpOBaHUE MPOrPAMMHOI0 00ECIICUEHUSI
u uudpoBrix pecypcoB. IlponpuerapHoe u cBOOOAHOE MPOTrPAMMHOE
obecneuenne. Kommepueckoe 1 HEKOMMEPUYECKOE HMCIIOJIb30BAHUE MTPOrPAMMHOTO
oOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaEeMasl
3aKoHoarenbecTBOM Poccuiickor @enepanuy 3a HENPABOMEPHOE HCIOJIL30BAHUE
POrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[TpyHIMIIBI IOCTPOEHHUS U anllapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBblie npotokonbl. Cets UHTEpHET. Anpecauus B cetu MHTepHet. [IpoTokoib
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Paznenenne |P-cetm Ha moaceTu ¢ momMombio Macok nojcereil. CereBoe
agMuHHACTpUpoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOUMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3JIoM ceTtu. OmnpenerneHue MaplipyTa JABUKECHHUS
IIAKETOB.

Buner  npestenbHoctn B cetu  HMutepHer. CepBucel  MHTepHeTa.
["'eonHpopMamoHHbIE CUCTEMBI. ['€0I0KAMOHHBIE CEPBUCHI PEATBHOIO BPEMEHU



(Hampumep, JOKalus MOOWJIBHBIX TeJIe(POHOB, OINpeAeNieHHEe 3arpyKeHHOCTU
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NIpaBHJa NOBEAEHUs B KubOeprpocTpancTse. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume npodsieMbl 3aliuThl
uHpopManuu ©  HUH(popmanMoHHOW  Oe3omacHocTH. CpeacTBa  3alllUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMAIBLHOW MHPOpPMAUH, XpaHALIEICsS HAa MEPCOHATBLHOM KOMIIBIOTEDE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETPUYHBIE W HECUMMETPUYHBIE MIMQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
nmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

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

HenpepbiBHbIE M JAMCKpETHBIE BEIMYMHBI M curHanbl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KoAgupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO ACKOAUPYEMBIX KOAOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHnsd. CBOKCTBA MMO3MIMOHHOM 3alUCH  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUHCIIEHUSI. AJITOPUTM MEPEBO/IA LIEJIOr0 YUCIa U3 P-UUHOI CUCTEMBI CUUCIICHUS B
JECATHUUHYIO. AJTOpUTM MEpeBOJa KOHEYHOM P-M4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJa LEJIOr0 Yuciaa U3 JECATUYHOW CHCTEMbl CUUCIEHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATHYHON JApodbu B P-uunyro. J[BomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILIEHHAs CUCTEMA CUUCIICHUSA. JIBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

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

KogupoBanne  m3o0paxkenuit. OueHka  HHOOpPMAIMOHHOTO  00BEMA
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

KoaupoBanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bhEMA 3BYKOBBIX JaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

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

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

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

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTMUECKHX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS IO TAOJIUIE UCTUHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie UENbIX YKMCEN B MaMsATH KoMibiloTepa. OrpaHUYE€HHOCTD
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

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

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaILas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XPAHEHUSI BEUIECTBEHHBIX YMCEJ, CBSI3aHHBIE C OrPAaHUYECHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS] HCIIOTHUTEISIMU W BBIYMCIUTEIBHBIX alropuTMoB. OrmpeaereHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

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

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHbBIE, JIOTHUECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHUpPOBaHHE Mporpamm. Hcnons3zoBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH IS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl U TMPOU3BEIEHUSA ULU(Dp, HAXOKICHUE MaKCUMAJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (ailnax. TeKCTOBbIE U TBOMYHBIE (Pailsibl.
daitoBbie TIepeMeHHBbIe ((aitoBbie ykazaTtenu). Urtenwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka JIJIsl OpraHu3alui PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

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



Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (GYHKIUM OJHOM MEpEMEHHOM
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAaM, MOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel U TOCIENOBATEILHOCTH 4YHcesl. Bblunciienne 0000IMIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHBIN MOUCK 33JaHHOTO 3HAYEHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beicTpass coptupoBka MmaccuBa (amroputM QuickSort). /IBowdHBIM TIOMCK B
OTCOPTUPOBAaHHOM MAacCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTaHOBKa CTPOK U CTOJOLIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0iayHbie CEepBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienuss Oubnnorpaguueckux ccpuiok. OQopMieHue CrucKa JIUTEpaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccupuKanus, KiacTepusalus, aHanu3 oOTkiIoHeHud. [locienoBatenbHOCTD
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI JIIs1 00pabOTKH U MpeACTaBICHUS JaHHBIX. bosbline naHHBIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuumeHTa KOppensiuuu IBYX psAaoB JaHHbIX. lloctpoenune
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAaWIy4YIIero pelleHus B 3aJaHHbIX yclnoBusax. LleneBas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KVIACC

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue MNOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
annutuBHOCTH MHGpopManuu. ®opmyna Xaptiu. MHpopmanus u BEpOSTHOCTS.
®opmyna lllenHOHA.

Anroputmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cKaTHsl JaHHBIX C TOTEPAMH. Y MEHbBIICHHE
riyOuHBI KogupoBanus 11Beta. OCHOBHBIE neH anroputMmoB cxatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEepeAadyd OT
UH(POPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuunHbI
BO3HMKHOBEHHUS OMMOOK Mpu Tmepedadye JdaHHbIX. Konpl, TO3BOJSIONINE
oOHapy>KMBaThb W HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI CHUCTEMBI W HUX B3auMozeicTBue. CHUCTEMHBIN
s dext. Yrpasnenue kak nHGOpMaAIMOHHBIN TIpotiecc. OOpaTHas CBA3b.

Mopnenu u mopenupoBanue. Llens MoaenupoBanusi. COOTBETCTBUE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Ledu MoaenupoBaHus. dGopmanusaius
NPUKJIAAHBIX 337a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHIPUATHUS yesoBeKOM. ['paduueckoe npeacTaBieHue JAaHHBIX (CXEMbl, TAOIUIBL,
rpadukn).

I'padbl. OcHoBHBIE NOHATHS. Bunbl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUILl, CIHCKOB CMEXKHOCTH. Pemenue
ATOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpOEHHE
ONTUMAJIBHOIO IyTH MEXIy BeplIMHAMU Trpada, OmNpenesieHue KOJIMYecTBa
pa3IMYHBIX IIyTE€d MEXKIy BEPIIMHAMM OPHUEHTUPOBAHHOIO ALUKIAYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenune aepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BIUrphHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus yCTHOW peuu. KorHUTHUBHBIE cepBUCHL. MaeHTH(GUKANUS U TTOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaromuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MICmosib30BaHHE METOJIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue MeETO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmann3anuss  OOHATHS  anroputma.  Mammnaa  TeropuHra  Kak
YHUBEpCaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopublie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBhIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID aAJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUILHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluuciaeHue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHHMMAIBHOTO OCTOBHOIO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbl o0xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJadyM, PEIIAEMbIE C IOMOILIBIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTenst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  BJIEMEHTOB IS
MOCTpOEHUs HHTEpdeiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstne o  mapagurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanusi Tpud MaTEeMAaTHYECKOM MOJIECIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. Marematuueckue  MOAEIM B DKOHOMHKE.  BblUnCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTa. MeTOJ] HauMEHBIIUX KBaJApPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKHBaHHUSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOM 0a30if nMaHHBIX. 3amojHeHWe O0a3pl JaHHBIX. [loWICK, cCOpTHUpOBKA U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JAHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300pa)keHUil ¢ HCIMOJNIb30BAaHUEM PA3IUYHBIX HUQPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue IBETHBIX H300paxeHuil. Peryms. PaGota ¢ oGmactamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. I[lpumutuBbl. M3MeHeHHe moOpsiiKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHH.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHe WCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBabie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaX)arOT TOTOBHOCTh U  CIIOCOOHOCTh
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEU MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHUX
yOeXJCHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOIO
00l11leCTBa, pacUIMPEHUE KUZHEHHOTO OIbITa U OMNbITAa ACATEILHOCTH B MpPOIIECCEe
peanu3alu  CpeJCTBaMU  y4eOHOrO TMpeaMeTa OCHOBHBIX  HampaBieHUU
BOCIIMUTATENBHOUN JESITEIBHOCTH.

B pesynaprate wusydenuss WHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus y oOyuyaromierocs OyayT copMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pE3yNbTATHI:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KECHHE
3aKOHAa W TIPaBOMOPSIKA,  COOJIIOJIGHHE  OCHOBOIOJATaIIMX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITH HUJCOJIOTHM OKCTPEMH3MA, HAI[MOHAIU3MA,
KCeHO(pOoOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIuI0, NOCTHKeHusIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B JKW3HU COBPEMEHHOT'0O OOIIECTRA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs OCTETUKY HAYyYHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BAaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4eCcKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  3JI0POBOrO W Oe3omacHOro  oOpasza  KHU3HH,
OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 3/JI0pOBbIO, B TOM 4YHCJIE 3a CYET



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

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH NIEATEIHHOCTH TEXHOJOTUYCCKOW W COLMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAHHEM M HWHOOPMAIMOHHBIMUA TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

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

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cdhep )KU3HH COBPEMEHHOTO 00IIECTBA;

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

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no wuHpOpMATUKE Yy OOYYAIOMIUXCA COBEPIICHCTBYETCS OMOIMOHATHHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM | TPOSIBIISATE THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

IMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 TPH OCYIICCTBICHUH KOMMYHHUKAIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynprate u3yueHus HHOOPMATHKM Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalNpeAMETHbIC
pe3ybTaThl, OTPAKCHHBIC B YHUBEPCAIbHBIX YUEOHBIX NEHCTBHAX, a UMCHHO —
TIO3HABATEIbHbIC YHHBEpPCAJIbHBIC Y4eOHBIC JCHCTBHS, KOMMYHHKATUBHBIC
YHUBEpCAIbHBbIC y4eOHbIC JCHCTBHS, PEryJSTHBHBIC YHHBEpCAIbHBIC y4eOHBIC
JICCTBUS, COBMECTHAS JACSITEIHHOCTb.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBHUS

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA /I CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

OTIPENCIATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIHICHHS MPOOJEeMbl ¢ YYETOM aHaIM3a WMEIOIIMXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTaTOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEATbHOTO,
BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJICTh HABBIKAMH yUeOHO-MCCIIEOBATENBCKOM U MTPOCKTHOM JESITEIBHOCTH,
HAaBBIKAMHM  paspenieHus: MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS PAKTHICCKUX 3aa4, TPUMEHEHHUTO
Pa3IMYHBIX METOJIOB MTO3HAHHS,

OCYIIECTBJIATh PA3JIUYHbIC BUJBI JESITEILHOCTH TIO TOJYYEHUIO HOBOTO
3HAHHS, €r0 WHTEPIpeTaly, MPeoOpa30BaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJE€ TPH CO3JAaHUU YYEOHBIX U COIMATBHBIX
MIPOCKTOB;

dbopMUPOBATh HAYYHBIA TUI MBIIUICHUS, BIAETh HAYYHOW TEPMUHOJIOTHEH,
KIJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NESITEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3a/Jauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

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

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEIbHYIO U MPAKTHUECKYIO O0JacCTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pabora ¢ uHpopmanmeii:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
UHTEPIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYEHUs
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPecypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HaBBIKAMH  PAClO3HABaHWS W 3aIlIUTHl  WHQpOpMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJbHbIE Y4eOHbIE A1eHCTBUS

1) oO1enme:

OCYUIECTBJISTh KOMMYHHUKAIIMK BO BeeX cepax >KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyaIllud |
CMSITYaTh KOH(JIUKTHI;

BIAJECTh  Pa3IMYHbIMM  crocoO0aMu  OOILIEHUST U B3aUMOJCHUCTBUS,
apryMEHTUPOBAHHO BECTU TUAJIOT, YMETh CMSTr4aTh KOH(MIUKTHBIE CUTYAIINH;



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

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBEIOMPATh TEMATHKy M METOABl COBMECTHBIX JCUCTBHI C y4€TOM O0OmMHUX
MHTEPECOB, U BO3MOKHOCTEN KaXJIOT0 YJICHA KOJIJIEKTUBA;

NpUHUMATh 1€MW COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbI B
oOIIMiA pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

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

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

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA

1) camoopranuszanms:

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOpMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJSATh IUIAaH pEIICHHs NpodsieMbl ¢  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4EOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAUINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBHON  pedieKCMH KakK  OCO3HAHMS
COBEpUIAEMbIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U



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

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTHl JPYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YIiyOJE€HHOro ypoBHS 6 10
K1acce oOyJarommMucs OyAyT  JIOCTHUTHYTHI — CICAYIOIIHME  MPEIMETHBIC
PE3yJIbTaThI:

BJIAJICHUE MPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
MPOIICCCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATHUIMH «HHGOPMAIIU,
«MH()OPMAIIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucTeMHbIN 3 PexT», «MHPOPMAIIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIAJCHUE METOJaMH TOMCKa HHpopMmamuu B ceth VHTepHET, yMeHwue
KPUTHUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYyYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TOJIYYCHHWs] W  HAmpaBlICHHUs  HWCIOJIb30BAaHUA, YMEHHUE
KJIAaCCU(UIIMPOBAT, OCHOBHBIE 3aJaud aHaiuu3a JaHHBIX (TPOTHO3WPOBAHUE,
Kiaccudukanus, KJIacTepHU3aIlus, aHau3 OTKJIOHEHUH), MMOHUMATh
MOCJIEIOBATEILHOCTD PEIICHHUS 3a7]a4 aHAIM3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYNCTKAa W OIICHKAa KadecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOSHUE MOJCIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHS TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

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

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAMUA TPOTPAMMHOTO oOOecrnedyeHus: Jisi pelieHus Y4YeOHbIX 3a7ad [0
BBIOpaHHOH crienuanu3anuy;

HAJIMYHE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHILUIAX OPraHU3aALNUA U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3padOTKW U (PYHKIMOHHPOBAHUS HWHTEPHET-
TIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, NPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MTEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMPOrpaMM, 0a3 MaHHBIX W
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3alluH,
YMEHUE OINpEAeNATh CPEAHIOI CKOPOCTh IE€peAaud JAaHHBIX, OLIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA IMOCTPOCHHUS 3alMCH YKCIIa B MO3UIIMOHHON CUCTEME CUHCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKHUE Olepalud B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPeoOpa3OBaHMs JIOTHUECKUX BBIPAKEHHUM, HCIOIb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATh HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JIMara3oHe, 00paboTka MHOTOPa3psIAHBIX LETbIX
YHUCEeN, aHAJIM3 CUMBOJIBHBIX CTPOK U APYIHX), aJITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEeAeNsATh CII0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
ITOPUTMBbI, TBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHbIX, YMEHHME HCIOJIb30BaTh OCHOBHBIE  YIIPAaBISIOLIUE
KOHCTPYKLMM, YMEHUE OCYILIECTBIATh AHAINW3 MPEIJOKEHHOW IPOTrPaMMBI:
OTIPEAETATh PEe3yAbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



PE3yNIbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OIMUOKEe B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BaTh JICKTPOHHBIE TAOJIMIIBI JI1 aHAJIN3a, MIPECTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3a/1a4 MPOTHO3UPOBAHUA).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOrO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIECHUN (MpePUKCHBIE KOJbI), HMCIO0JIb30BAaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHS TAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BepuimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOIb30BaTh JEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3palaTeiBaTh U PEATU30BBIBATH B BHUJIEC MporpamMm 0a30BbIC
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTYpaMH JaHHBIX, TPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIB30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs W pabOThl C HUMH, YMEHHE HWCIOJIb30BaTh TaOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICITH /I aHAIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJIM3 pe3yJIbTaTOB, IMOJNYYEHHBIX B XOJE€ MOJIETUPOBAHUS, OILICHUBATh
COOTBETCTBHE MOJIEIN MOJICIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISTH
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOEC HWH()OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX IMPHHIIMIIOB PaOOTHI, BO3MOKHOCTEH M OTpaHUYCHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUMA
00  WCMONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



KOHTPOJIb 1 OINEHKA PE3YJIbBTATOB OCBOEHUA
IHPOI'PAMMBbI

Texkymmii KOHTPOJIb yCIieBaeMOCTH (YUEOHBIX JOCTHKCHMI) 00yUaroNINXCcs
MPOBOJIUTCS B TEYEHUE BCEro yUeOHOTO Tojia B CIIeAYIOIUX popMax:
® JJOMallIHEE 3a/IaHHE;
® TECT;
® CaMOCTOsITelIbHAs paboTa;
® [IpaKkTUYecKasi paboTa ¢ UCIOIb30BAHUEM KOMITbIOTEPA.
@dukcanus  pe3ydbTaTOB  TEKYLIErO0  KOHTPOJISI  OCYIIECTBIISIETCS 1O
nATHOAIIILHON CHCTEME B COOTBETCTBHUH CO CIICYIOIIEH IIKAIOW OICHUBAHUS:

OTMeTKa Jlosi BbINOJIHEHHBIX 3a7aHui P
5 («OTIUIHOY) P>85%
4 («XOpOoIII0Y) 67% <P <85%
3 («yIOBJIETBOPUTEIHHOY) S50% <P <67%
2 («HEYIOBIETBOPUTEIHLHOY ) P<50%

TemaTuueckasi arrectaumsi MPoOBOAUTCS B (OpPME KOHTPOJBHBIX PadoT,
MMPOBOJIUMBIX MOCJE M3Y4YEHUs paszfena nporpaMmbl. OUEHUBAHUE PE3YJIbTATOB
BBITIOJTHEHUS KOHTPOJIBHON pabOThl OCYIIECTBISETCS B COOTBETCTBUU C TaOJIUIIEH,
IIPUBEAEHHON BBILIE.

B ciydae oTcyTrcTBUS 00y4aromerocsi B TEUCHHE UITUTEILHOTO BPEMEHH 10
YBROKUTEIHHOM  TPUYMHE  yYUTEIh  COCTaBIsIET  KOMIUIEKCHYIO  paloTy,
MO3BOJIIONIYI0 OIEHUTh OCBOCHHE OOYYaloIIMMCS MPOMYIICHHOTO Marepuaa.
Ecoiu Takas pabota He ObUIa BBINOJHEHA OOyYarOUIMMCS, OH CUHMTAETCs
HEATTECTOBAHHBIM.

IIpome:xxyToyHasi aTTecTalMs MOAPA3IACIACTCS HaA IMOJYTOJOBYH, KOTOpast
MPOBOAUTCS MO WTOTaM IMOJYIrOAWsl, A TAaKXKE TOI0BYI0 IPOMEKYTOUYHYIO
aTTECTallNI0, KOTOpasi MPOBOJAMUTCS MO UTOTaM Y4eOHOTO rojia.

PesynbTar momyrofoBoM NPOMEKYTOUYHOM AaTTECTALlMM OIPEHENSACTCA IO
CPEIIHEB3BEIICHHOMY 3HA4YCHUIO V BCEX OTMETOK, MOJTYYEHHBIX OOYJarOIIMMCS B
TedeHue noayroaus. [lpu 3ToM pe3ynbTaTbl KOHTPOJIBHBIX PAOOT YUYUTHIBAIOTCS C
BecoM 1,5, a pe3ynbpTarhl TEKYIIEro KOHTpoJsa — ¢ BecoMm 1. [{ns ompeneneHus
pe3yabpTara moJayrog0BOU MPOMEKYTOUYHOU aTTECTAUU UCIIOJIb3YETCS CIEAYOIIAs
Tabnuma:

OTmerka CpenneB3BenieHHOe 3HaYeHue V
5 («oTIIMIHOY) V>45
4 («XOpoIIIoY) 35<V< 45
3 («yZIOBJICTBOPUTEIIHLHOY) 25<V< 35
2 («HEYOBJIETBOPUTEILHOY) V<25




['omoBast mpoMmeKyTO4YHass arTecTauus MPOBOAUTCS HAa OCHOBE PE3YJIbTAaTOB
MOJIYTOJOBBIX MPOMEXYTOUYHBIX AaTTECTALMA, M MPEACTABISIET COOOM CpeaHee
apudmeTryeckoe pe3yIbTaTOB TMOJYTOJOBBIX arrecTanuil. B caydasx, korma
pe3ysibTaThl MOJYrOJOBBIX AaTTeCTalMi pasiauydaroTcs Ha 1 Oamn, pesyibTar
rOJI0BOM IPOMEKYTOUYHOM aTTECTAllMU COBIANAET C PE3YJITATOM IPOMEKYTOUHOU
aTTECTall¥ BO BTOPOM ITOJYTOJUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
Paznea 1. lndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00paboTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne 3
1.3 KomnerotrepHsie cetu 4
14 HNudopmanronHas 6€301macHOCTh 7 2
Hroro mo pazueny 20
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 Per opman 20 2 2
KOMITBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 15 1
2.3 Kommnberotepras apudmernka 9
Hroro no paszneny 44
Pa3zpnen 3. AllropuTtMbl M IpOorpaMMHUpPOBaHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 1 9
3.2 BcnomorarensHbIe alrOpUTMBI 4
3.3 YucieHHble METOIBI 5
AnTOopuTMBI 00PabOTKH CUMBOJIBHBIX
3.4 P P 9 1 8

TAaHHBIX




3.5 Anroput™bl 00pabOTKU MacCHBOB 12 9
Wroro no pazueny 54
Pa3nen 4. Un¢opmanmoHHbIE TEXHOJIOTUHN
4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 3
4.2 ‘ AHanu3 JaHHBIX 8 3
Wroro no pazueny 14
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 49




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Teoperuueckue 0CHOBBI HH(POPMATHKH
WNndopmanus n nuapopmaiionssie
11 dopmary $opmar 1 4
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 19
Pa3zngen 2. AnropuT™MbI U1 NIPOrpaMMHUPOBaHUE
2.1 DNEMEHTBI TEOPUH AJTOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPBI JaHHBIX 39 24
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 7
' POrPaMMHUPOBAHUSI
Hroro no paszneny 61
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KomnbroTepHo-maremaTuyeckoe
3.1 P 9 5
MOJICIUPOBaHHE
3.2 ba3bl naHHBIX 9 4
3.3 Be6-caiitbr 14 5
3.4 Komnelotepnas rpaduka 5)
3.5 3D-monenupoBanue 3
Hroro 1o pasneny 48




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

60




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

TpebGoBaHMs TEXHUKU O€30MaCHOCTH U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMu 1
JPYTMMH KOMIIOHEHTaMU [U(POBOTO
OKPYKEHUS

[TpuHIMIIBI paOOTHI KOMITBIOTEPOB U

KOMIIBIOTCPHBIX CUCTCM. COBpeMCHHHC
KOMIIBIOTCPHBIC TCXHOJIOI'HNH

Koaun4yecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoTshI

IIpakTHYeckue
padoTsI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OOMEH JaHHBIMHU C IIOMOIIBIO IIIHH.
KoHTpoinneps! BHEIIHUX YCTPOMCTB

ABTOMaTHYECKOE BBINOJIHEHNUE TPOrPaMMBI
IIPOLECCOPOM

OnepartnBHas, NOCTOSHHAS U
JOJrOBpeMEHHast MaMATh. KoHTposiepbl
BHEIIIHUX yCTpOMCTB. IIpsamoii noctym k
aMATH

VYcerpoiicTBa BBOAA U BBIBOJIA

[TporpamMmmHoOe obecrieueHIEe KOMITbIOTEPOB,
KOMITHIOTEPHBIX CUCTEM U MOOMITBHBIX
ycTpoiicTB. MHCTasIuus u
JEUHCTAUISIIUA POTrPAMMHOTO
obecrnieueHns. 3aKOHOAATETTBCTBO




Poccuiickoit @enepannu B ob6mactu
IPOrPaMMHOI0 00eCIeueHHs U JaHHBIX

CpeznctBa TEKCTOBOTO Tpolieccopa

KomneroTepHast BEpcTKa TeKCTa

10

[IpakTuueckas pabora o Teme «BépcTka
JIOKYMEHTOB C MaTeMaTH4ECKUMHU
dbopmymamMm»

11

12

HHCTpyMEHTBI peLieH3UPOBAHUS

[IpakTuyeckas paborta o Teme
«MHOTrOCTpaHNYHbIC JTOKYMEHTBI»

13

O6naunbie cepBuckl. KosnexkruBHas
pabora ¢ mokymeHTaMu. [IpakTuueckas
pabota no Teme «KosiektuBHas paboTa ¢
JIOKYMEHTaMM)

14

15

16

17

CucreMHoO€ MporpaMMHOE OOecTieyeHueE.
OrnepalinOHHBIE CUCTEMBI. Y TUJIHUTHI.
HpaiiBeps! ycTporcTs. [lapamiensHoe
IpOTpaMMHUPOBaHHE

®aiinioBble cuctemsl. [IpuHIHBI
pa3MelieHus 1 UMEHOBaHUs (HAJIOB B
noyiroBpeMeHHoM mamsitu. [11aGinonb! ajis
ONMCaHUA Irpynn (ailyioB

[IpuHIMIBI TOCTPOEHNUS U annapaTHbIE
KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

Certb I/IHTepHeT. Buasl 4eaTeaIbHOCTH B

cetu MHTepHer. CepBucel HTEpHETA.
I'ocynapcTBeHHBIE 2JIEKTPOHHBIE CEPBUCHI




U YCIIyTH

Pasnenenue IP-cetn Ha noaceru ¢

18 IIOMOILBIO MACOK IIOJICETEN

19 CeteBoe aIMUHHCTPUPOBAHUE

20 NudopmanmnonHas 6e30macHOCTh

21 BpenoHocHbIe TporpaMMHOe 0OecrieueHne
1 METOJIbl OOPHOBI ¢ HUM

29 [IpakTuyeckas pabora o Teme
«AHTHUBHPYCHBIE POTPAMMBI»
Opranu3anus JUYHOTO apXHUBa

23 uHpopmanuu. PesepBHOE KOTMpOBaHHE.
[TaposibHas 3amura apxuBa

24 [IndpoBanue TaHHBIX

o5 Anroputm mmdposanus RSA.
Creranorpadus

26 [TpakTudeckas paboTa mo Teme
«IludpoBanue TaHHBIX)
Wudopmarnivs, faHHBIE U 3HAHUSL.

27 WNHdopmaninoHHbIe IPOIECCHl B IPUPOJE,
TEXHUKE U 0011ecTBe
HenpepbiBHBIC U TUCKPETHBIC BEJTMYUHBI H
curHanbl. Heo6XoauMocTh AUCKpeTH3aluu

28 uH(pOpMaInK, MpeJHA3HAYCHHOM [T
XpaHeHUs, epeiadn U 00paboTKU B
U(POBBIX CUCTEMAX
JIBonuHoe KoaupoBaHue. PaBHOMEpHBIE U

29 HEepaBHOMEpHbIE KOoAbl. [lekoaupoBaHue

COO6H.ICHPII>1, 3allMCaHHBbIX C IOMOIIBIO




HEPaBHOMEPHBIX KOJOB

VYcenosue ®ano. [loctpoenne o1HO3HAYHO

30 JIEKOJIUPYEMBIX KOJIOB C IOMOIIIBIO JIEpeBa.
I'pad An. A. Mapxkosa
EnuHuIp u3sMepeHus KOJTH4ecTBa

31 uHpopmaruu. AndaBUTHBIN TOIX0T K
OIIEHKE KOJIMYeCTBa HH(OpMAIHH

32 CucTeMbl CUYUCIICHHS

33 IlepeBoa uncen U3 OAHON CUCTEMBI
CUHCIICHUS B IPYTYIO
JIBoWYHasi, BOCBMEpUYHAS U

34 HIECTHAI[ATePUYHAS CUCTEMbI CYMCIICHHS,
CBSI3b MEXTy HUMH
JIBowuHasi, BOCBMEpUYHAS U

35 HIECTHAIIATePUYHAS CUCTEMbI CUYMCIICHHS,
CBSI3b MEXKIY HUMU
JIBowuHasi, BOCBMEpPUYHAS U

36 NIECTHAIIATCPUIHAS] CUCTEMBI CIMCIICHUS,
CBSI3b MKy HUMHU

37 Apudmernueckue onepanuu B
MO3UITMOHHBIX CUCTEMAaX CUHUCIICHHS
TpouuHas ypaBHOBEIIEHHAs CHUCTEMA

38 curcneHus. J[BOoM4HO-IecATHYHAs cUCcTeMa
CUHCTICHUS

39 KonTtponbnas padota mo teme «CucteMbl
CUHCTICHUSI

40 KomupoBanue TekcToB

41 PactpoBoe xonupoBaHue H300paskeHUM.




LBeroBbie Moenn. Dopmatsl (aiinos

42

43

44

45

[TpakTuueckas paboTa 1o Teme
«duckperuszamus rpadpudeckon
UHpOpPMALIUN

BekropHoe konupoBanue. ®opmarsl
daiinoB. TpéxmepHas rpaduka.
@®pakranpHas rpaduka

KonupoBanue 3Byka. O1nieHka
nH(GOPMaLIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX MPHU 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psITHOCTH
KOJIUPOBaHUS

[TpakTuueckas paboTa 1o Teme
«duckperuszanus 3ByKoBOM UH(DOpMALIUN

46

47

48

49

KonTtponpsHas padora o Teme
«KonupoBanue nuHpopMamnm»

OcHoBbl anredps! Joruku. Jlornueckue
onepauunu 1, NN, HE, nmmuikanus,
SKBHUBaNeHINS, «uckirodaromniee NI .
TabauIpl UICTUHHOCTH

Jlormueckue BBIPAXKCHUS. Jlormueckue
TOXACCTBA. I[OKa3aTeHBCTBO JJOTHYCCKHUX
TOXACCTB C IIOMOIIIBIO Ta6J'II/II_I HCTHUHHOCTHU

[IpakTuyeckas pabora o Teme
«[Toctpoenue u aHanu3 TabIUIL
UCTUHHOCTH B TaOJIMYHOM ITPOLIECCOPEN

50

Conocrapnenue Jorudeckoi GyHKIUU 1
HETIOJIHOHN TaOIUIIBI HCTHHHOCTH




o1

3aKoHbI ANTeOpBhI JTIOTHKH. DKBUBAJICHTHBIC
npeoOpa30BaHus JIOTHYECKUX BBIPAKCHUH

52

53

Jlormueckue OIcpanru U onepanri Haxl
MHOXCCTBaMU

Jloruueckue orneparyy U Onepanuy Hal
MHOECTBaMHU (3aJ1a4¥ C OTPE3KaMH)

54

Jloruueckue ornepanuu u ornepaluu HaJ
MHO>KECTBaMHU (3a/1a4u C HEPAaBEHCTBAMM )

55

56

57

58

Jlornueckne YpaBHCHHA U CUCTCMBL
ypaBHEHUI

Kanonuueckue Gpopmbl TOrHuecKux
BbIpakeHH1. COBEpILICHHbIE
TU3BIOHKTUBHBIC 1 KOHbIOHKTHUBHBIC
HOpMaJTbHBIC ()OPMBI, AITOPUTMBI X
MOCTPOEHUS IO TabJIUIIE UCTUHHOCTH

Jlornueckue QyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GYyHKLUH OT KOJIMYECTBA apTyMEHTOB.
[TonHbIe cucTeMBbl JOrHYECKUX (QYHKIUI

Jlormyeckue 3J1eMeHTHl B COCTaBe
KOMIIBIOTCPA

59

Tpurrep. Cymmarop. MHoropa3psaHbiit
CyMMaTop

60

61

[TocTpoeHnne cxem Ha JOrMYECKUX
9JIEMEHTAaX. 3alKCh JIOTUYECKOTO
BBIPAKEHHUS 110 JIOTUYECKON CXeMe

MI/IKpOCXCMH 1 TCXHOJIOI'usA X
MMpOnU3BOACTBA




62

KonTponpHas padora o teme «OCHOBBI
anreOpbl JTOTUKM»

63

HpeI[CTaBJIeHI/Ie ICJIbIX YUCCII B ITaMATU
KoMIiboTepa. OrpaHUYeHHOCTh JIhara3oHa
YUCCII IPpHU OIrpaHUYICHUHN KOJINYCCTBA
pa3psanoB. Ilepenonnenue pa3psaHoi
CETKHU

64

be33HakoBbIE U 3HAKOBBIE TAHHBIE.
3HaKoBbIN OUT. [[BOMYHBIN
JIONTOJTHUTEIbHBIN KOJI OTPULATEIIbHBIX
qucen

65

66

67

[TpakTuyeckas padora no reme «3yuenue
IIOPA3PSIAHOTO MAIIMHHOIO MIPEACTABICHUS
LIEJIbIX Y BELIECTBEHHBIX YHCEI»
[ToGuTOBBIE TOrHYECKHE ONEPALIUH.
Jlornueckuii, apudmeTrnueckuii u
LUKJIAYECKUHN CIBUTH

[Tpaktnyeckas pabora «IloOuToBbIe
JIOTUYECKHE ONEPALUN»

68

69

70

[Mudposanue ¢ TOMOIIbIO TOOUTOBOM
onepanuu «uckirovaromiee MJIN»

HpeI[CTaBJ'IeHI/Ie " XPAHCHUC B ITIAMATU
KOMITILIOTCPA BCHICCTBCHHBIX YHUCCIT
Brimonnenue onepaunﬁ C BCIICCTBCHHBIMHA

YucCiIaMH, HAKOIIJICHUEC OIIMOOK npu
BBIYHMCIICHUAX

71

[TpakTnueckas pabota no teme «/3ydenue
nmopaspAaAHOro MallimMHHOI'O MPECACTAaBJICHUA




BCIICCTBCHHLBIX YHUCCII»

72 AHalM3 alrOpUuTMOB 1
OraInbl pelieHus 3a/1a4 Ha KOMIIBIOTEPE.
HHCTpyMEHTaIbHBIE CPENICTBA!
TPAHCIIATOP, OTJIAAYUK, TIPOGUIHPOBIIHUK.
73 Cpena nporpammupoBanus. Komnumsaius u 1
UHTEpIpeTaNus IporpaMM. BupryanbHbie
MamuHel. IHTErpupoBanHas cpena
pa3paboTku
74 MeToabl OTJIAJIKK TPOrpaMM 1
75 [IporpamMMupoBanme TUHEHHBIX 1 L
QITOPUTMOB
76 TuIBI IEPEMEHHBIX B S3bIKE 1
IPOrPaMMHUPOBAHHUS
77 O06paboTka HebIX Ynuce 1 1
78 O0paboTKa BEIIECTBEHHBIX YHCEIT 1 1
79 CiyuyaliHble U IICEBAOCITYYalHbIE YnCIa 1 1
80 Bersnenus. Co>kHbIE yCIOBHS 1 1
81 [Mukiel ¢ ycnoBueM 1 1
[ukJsel MO NEPEMEHHOM.
82 B3anmo3amMeHsIeMOCTh Pa3IMYHBIX BUIOB 1 1
IIUKIIOB
83 O6paboTka HaTYpaJIbHBIX YHUCEIT C 1 1
UCTIOJIb30BaHUEM ITUKJIIOB
Haxosxaenne Bcex MpOCThIX YUCEI B
84 3amaHnHoM nuana3one. [Ipaktudeckas 1 1

pa60Ta o TeMe «PeleHye 3aga4 METOI0M

nepedopa




85

WuBapuanT nukna

86 JlokyMEeHTHUPOBaHKE MPOTPaMM

87 KontponsHast pabora no Teme «Bpenenue
B IIPOrPaMMHUPOBAHHUE»

88 Paz0Ouenue 3agaun Ha OA3aAa4YH
Vcnonb30BaHue cTaHAapTHON OMOIMOTEKH

89 A3bIKa porpaMmupoBanus. [logkinrouenue
61OIMOTEK MOAIIPOrpaMM CTOPOHHUX
IIPOU3BOUTENIEH

90 [ToamporpaMmsl (Tpoueaypsl U HYHKITUHN)

91 [Moxmporpammsl (iporierypsl U pyHKITUH)

92 [TpakTnyeckas pabora no Teme
«Pa3paboTka noanporpamm»
Pexypcus. PekypcuBHbIC 00BEKTHI

93 (ppaxrainsr). PexypcuBHBIE PO ypBI U
¢bynkuuu. Mcnonp3oBaHue creka s
OpraHu3alliK PEKYPCUBHBIX BBI30BOB

94 [IpakTuueckas pabora o Teme
«PekypcrBHBIE TOIIIPOTPAMMBI»

95 MoaynpHBIN IPUHLIMII IOCTPOCHUS
porpamMm

96 Konrponbnas pabora no reme
«BcnomorarenbHble anropuTMbI»)

97 YuceHHple METOIbI

08 [IpakTuyeckas pabora o Teme
«YucraeHHoe peleHne ypaBHeHU»

99 [Ton6op mapameTpa B ANEKTPOHHBIX

tabnuuax. [Ipaktudeckas pabora o reme




«HHCIIEHHOE PELICHUE YPABHEHUM C
MOMOIUIBIO TO00pa MapameTpar»

100

101

102

Hcnonp3oBanue TUCKpPETU3ALUU B
BBIYUCIUTCIIBHBIX 3agadax

[TpakTnueckas paboTa 1o Teme
«IpubnmxEHHOE BIUKCICHHUE JITUH
KPUBBIX U IUIOIIAAEH Quryp»

OHTI/IMI/IBaHI/Iﬂ KaK IMOMCK HanuJIy4Iiero
peUICHUS B 3aJaHHBIX YCJIOBUAX

103

104

105

106

[IpakTrueckas padora o Teme «Ilomck
MakcuMyMa (MUHHUMYMa) QyHKIIAN

[TpakTudeckas padota o teme «PerieHue
3a71a4 ONTUMM3ALMN C [TIOMOIIBIO
AJICKTPOHHBIX TAOJIUID)

O06paboTka CUMBOJIbHBIX JIaHHBIX.
ARTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOACUYET KOTUYECTBA MOSBICHUIMA
CHUMBOJIa B CTPOKE

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX

CTPOK: p336I/ICHI/Ie CTPOKH Ha CJIOBa 110
HpO6CJILHLIM CHMBOJIaM

107

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MTOMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aMEHAa HalJICHHOH MOACTPOKHU Ha

JIPYTYIO CTPOKY

108

[TpakTnueckas paboTa 1o Teme
«O0paboTKa CTPOK C UCTIOIB30BAaHUEM
GyHKIMHI cTaHgapTHOM OMOIMOTEKH sI3bIKa




IPOrpaMMHUPOBAHUS

109

110

111

[IpakTuueckas pabota 1o Teme
«O06paboTKa CTPOK C HCIIOJIH30BAHHEM
GyHKIMH cTaHAAPTHON OMOIMOTEKH SI3bIKA
IPOrPaMMUPOBAHUS»

IIpakTuyeckas pabora o Teme
«O06paboTKa CTPOK € UCIIOJIb30BAHUEM
GyHKIMN cTaHAAPTHON OMOIMOTEKH SI3bIKA
[IPOrpPaMMHUPOBAHUSI

O06paboTKa JaHHBIX, XPAHSIIHUXCS B
(aiimax

112

I'enepanus coB B 3aJaHHOM aJi(haBUTE

113

114

115

KonrponbHas pabora no reme
«AATOPUTMBI 00paOOTKM CUMBOJIBHBIX
JTAHHBIX»

MaccuBsl 1 OCIEA0BATENBHOCTH YHACEN.
[TpakTryeckas pabora o Teme
«3anoJHEHUE MACCUBAY

O06001EHHBIE XapaKTEPUCTUKN MAaCCHUBa

116

JIMHEeWHBII TOMCK 3aJaHHOT0 3HAUCHUS B
MmaccuBe. [IpakTudeckas paboTa o Teme
«JIMHEWHBIN TTONCK 3aJJaHHOTO 3HAYCHUS B
MacCHUBE»

117

118

[IpakTuueckas padora no teme «Ilouck
MUHUMAJIBHOTO (MaKCUMaJIbHOTO)
9JIEMEHTA B YACIIOBOM MAacCCHBE

[IpakTuyeckas pabora o Teme
«AATOPUTMBI 0OPAOOTKU MACCHBOBY




CopTupoBKa 0JHOMEPHOTO MaCCHBA.
[TpocTbie METOIbI COPTUPOBKH.

119 1
[IpakTrueckas padota nmo Teme «lIpocteie
METO/Ibl COPTUPOBKH MacCHBa»
CoptupoBka ciusiHueM. beicTpas
120 COPTHUPOBKA MacCHBa (AJITOPUTM 1
QuickSort). ITpaktuueckas pabora 1Mo Teme
«bBICTpast COPTUPOBKA MACCHBAY
JIBOMYHBII MIOUCK B OTCOPTUPOBAHHOM
121 = wmaccuse. [Ipaktuueckas paboTa 1mo reme 1
«JIBOMYHBIN TTOUCKY
[TpakTnueckas paboTta 1mo Teme
122 «Anroput™bl 00pabOTKH MacCHBOB, 1
UCTIOJIB3YIOIINE COPTUPOBKY»
123 KoHTpoinbHas pabora 1o Teme 1
«ANTOPUTMBI 00PaOOTKU MacCHBOBY
124 JIBymepHBIC MACCUBHI (MATPHIIBI) 1
125  Anroputmbl 00pabOTKH MaTpHIL 1
126  Awnanns ma"gbIx. boibime qaHube 1
127 Pemenne 3amau ananmsa JaHHBIX 1
128 @ MammnaHOE 00y4YeHue 1
129 AHaIM3 JaHHBIX C TTOMOIIBIO 3JIEKTPOHHBIX 1
Ta0JIHIL
[IpakTuueckas pabota Mo Teme «AHaMHU3
130 JIAHHBIX C TOMOIIBIO AJIEKTPOHHBIX 1
Ta0IUIDY
131 [Toctpoenue rpadukoB QyHKIHIA. 1

[IpakTuyeckas pabora o Teme




«HarnsinHoe npezacraBieHue pe3ynbTaToB
CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BUJIE IMarpaMM CPeJCTBAMH pelaKkTopa
AIEKTPOHHBIX TaOIHID)

Jluaum tpenna. [Ipaktuueckas padbora o

132 teme «Iloxbop nuHMYU TpeH A, 1 1
MIPOTHO3UPOBAHHE)
133  PesepBHOE Bpems 1
134  PesepBHOE BpeMms 1
135  PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
136 49




11 KJIACC

KosunyecTBo 4acos DJIeKTPOHHbIE
Hara uudgposbie
Nem/m | Tema ypoka Konrpoubusie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
TpeboBanust TEXHUKU
0€30MacCHOCTH U TUTUEHBI TPU
1 paboTe ¢ KOMITbIOTEpaMH 1 1
JOPYTUMUA KOMIIOHEHTaMU
U(GPOBOTO OKPYKEHUS
2 KonnyecTBo nHbOpMaLIHH 1
Wudopmanus 1 BEpoITHOCTh
4 [Tepenaya nanubix. CKOPOCTH 1
nepenayu JaHHbIX
5 [TomexoycToitunBbIE KOJIbI 1
5 [IpakTuyeckas pabora o Teme 1 1
«ITomexoycToWunBBIE KOIBI»
AJTOPUTMBI CKATHUS TaHHBIX.
7 1
Anroputm RLE
[IpakTuueckas pabota 1o Teme
8 «CrkaTHe JaHHBIX C TOMOIIBIO 1 1
anroputma RLE»
Anroput™m Xadppmana. Anroputm
9 1
LZW
[IpakTuyeckas pabora o Teme
10 «CxaTue TaHHBIX C TOMOUIBIO 1 1

anroputr™a Xaddmanay




AJITOPUTMBI CKATHSI TAHHBIX C
norepsimu. [IpakTuueckas padora

11 o teMe «CrxaTue TaHHBIX C 1
notepsimu (anroputmsl JPEG,
MP3)»
Cucrembl. KOMIIOHEHTBI CHCTEMBI U
ux B3auMmoericteue. CHCTEMHBIN
12 addexr. YrpasieHue Kak 1
MH(OPMALIMOHHBIN TIPOIIECC.
OO6patHas cBs3b
13 Monenu 1 MOIETTUPOBaHUE 1
14 I'padmr 1
15 Pemenue 3amau ¢ momonisto rpadoB 1
16 JlepeBbst 1
17 OcCHOBBI TEOpUU UTP 1
[IpakTuueckas pabota 1o Teme
18 «IIoHCK BBIMTPBIIIHON CTPATETUH B 1
UTpe ¢ MOJTHOU HH(pOpMaIuen»
19 CpencTBa HCKYCCTBEHHOT'O 1
MHTEIUICKTa
[IpakTudeckas pabota mo Teme
20 «CpencrTBa UCKyCCTBEHHOTO 1
HMHTEIIEKTa
dopmanuzarus MOHITUS
anroputma. MammHa TeropuHra
21 KaK YHUBEpCaJIbHasl MOJIENb 1

BbluncieHuil. Tesuc Yépua—
TrropuHra




22

[IpakTuyeckas pabora o Teme
«CocraBiieHuE IPOCTOM
MIPOrPaMMBI JIJIsl MAILIUHBI
TrropuHra»

23
24

Mamwuna ITocta

Hopwmanbnsie anropudmer MapkoBa

25

ANrOopUTMHUYECKH HEPA3PELINMbIE
3a1a4y. 3aa4a OCTaHOBA.
HeBo3M0XHOCTh aBTOMaTH4ECKON
OTJIAJIKH IIPOIpPaMM

26

27

28

CII0)KHOCTE BBIYMCIIEHUNA

[Touck MPOCTHIX YKCEN B 33aHHOM
JMana3oHe ¢ MOMOIIIBIO aITOPUTMA
«pemrero DparocheHar

[IpakTuueckas pabota 1mo Teme
«ITouck mpoCThIX YnCen B
3aIaHHOM JTMAIa30HEe»

29

MHoropa3psiiHbI€ LENbIe YnCIa,
3aJla4uM JUIMHHOM apu(MeTuKu

30

31

32

[IpakTuueckas pabota 1o Teme
«Peanm3anus BEIUUCIEHUHN C
MHOTOopa3pAAHbIMA YUCIIaMH»

CrnoBapu (accouraTUBHBIE
MacCCHBBI, 0TOOpaXkeHus ). X1l
tabmuiel. [Toctpoenue andaBuTHO-
9aCTOTHOTO CIIOBAps JJIsl 33aHHOTO
TeKCcTa

[IpakTuyeckas pabora o Teme




«[Toctpoenue andaButHo-
YaCTOTHOTO CJIOBAps JUIsl 33JaHHOTO
TEKCTa»

33

AHanu3 TeKCTa Ha €CTECTBEHHOM
si3bIKE. Beimenenme
MOCIIE0BATEIHHOCTEH 10 MIA0IOHY.
Perynsipubie BeipaxeHus.
YacToTHBIN aHaAIN3

34

[IpakTuueckas pabota 1o Teme
«AHaJIN3 TEKCTa HA €CTECTBEHHOM
SI3BIKE»

35

36

37

38

Crexu. Berancnenue
apu(PMETHIECKOTO BBIPAKCHUS,
3aIMCaHHOTO B MOCT(HUKCHON
dbopme

[IpakTuyeckas pabora o Teme
«MopenupoBaHHe CTeKa

[IpakTuyeckas paborta o Teme
«Bprancnenue apupmMeTnyeckoro
BBIP)XEHUS, 3alIMCAaHHOTO B
nocT(uKcHOU hopme»

AHanu3 NpaBUILHOCTH CKOOOYHOTO
BBIpQ)KEHUS

39

40

Ouepenu. Mcnonp3oBanue odepean
JJIA BpeMeHHOFO XpaHeHI/Iﬂ JAaHHBIX

[IpakTuyeckas pabora o Teme
«Hcnonp3oBanue ouepenn»

41

CTpyKTypbI




42

[IpakTuyeckas pabora o Teme
«CTpyKTYpBI»

43

44

Pemenne 3agau EI'D ¢
HCIIOJIb30BAHUEM CTPYKTYP

CoxpaHeHHE CTPYKTYP B IBOUIHOM
(aiine. baza naHHbBIX

45

Hepesbs. Peanusanus nepesa ¢
MIOMOIIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIC) IEPEBbSI.
[TocTpoenue aepeBa i 3aJaHHOTO
apu(METHYECKOTO BhIPAKECHUS

46

[IpakTuueckas pabota 1o Teme
«Hcnonb3oBaHue JEpeBbEB TS
BBIYHCIICHUS apu(METHIECKUX
BBIPAYKECHUI»

47

PekypcuBHBIE aIropuTMBI 00X0/1a
nepesa. Mcnonb3oBaHue cTeka u
ouepeau s 00Xo/a AepeBa

48

49

50

PekypcuBHBIE aIrOpUTMBI 00X0/1a
nepesa. Mcnosb3oBaHue cTeka u
ouepeau st 06xoza iepena
I'padsl. Ciricku CMEXHOCTH,
MaTpHIbl CMEXHOCTH, BECOBbIE
MaTPHIIBI

O6xon rpada B rmyouny. O6xon
rpada B MIMpPUHY

51

AnroputMmsel Ha rpadax.
[TocTpoeHre MUHUMAJIBHOTO




OCTOBHOT'O ACPEBA B3BCIICHHOI'O
CBA3HOI'O HCOPUECHTUPOBAHHOI'O

rpada

52

KonnyecTBo pa3MuHbIX IIyTel
MEX/1y BEpIIMHAMU
OpPUEHTUPOBAHHOTO ALUKINYECKOTO

rpada

53

54

55

Anroput™m JleliKkCTpHI.
[IpakTuueckas pabota 1mo Teme
«Bpluncrnenue ATUHBI KpaT4aninero
MyTU MEXy BepIInHAMU rpada
(anroput™ JleHKCTpBI)»

AnroputMm @noiiga—Y opiuamia

56

3aiauu, pemaeMbple ¢ TOMOIIbIO
JMHAMHYECKOT 0
MIPOrpaMMHUPOBAHHUS: BHIYHCIEHUE
PEKYpPCUBHBIX (PyHKUINH

57

[IpakTuyeckas pabora o Teme
«Bbluncrienne peKypcuBHBIX
(GYHKIUH C TOMOIIBIO
JUHAMHYECKOT O
MIPOrpaMMHUPOBAHUSI

58

59

3ajauu, penaeMble ¢ TOMOILBIO
JTUHAMUYECKOTO
MPOrPAMMHUPOBAHUS: TTOJCYET
KOJINYECTBA BAPUAHTOB

[IpakTuyeckas pabora o Teme
«IToncuér xonmyecTBa BApUAHTOB C




MIOMOIIIbIO JUHAMUYECKOTO
MIPOrPaMMHUPOBAHHUS

60

3ajauu, pemaeMble ¢ TOMOIIbIO
JUHAMHUYECKOTO
MPOrPaMMHUPOBAHHUS: 33191
OIITUMMH3aAIINU

61

62

63

64

[IpakTuueckas pabota 1o Teme
«Pemienue 3a1a4 ONTUMHU3AIUHI C
MTOMOIIBIO JUHAMUYECKOTO
MIPOTPaMMHUPOBAHUS

N3yuenue sa3pika
nporpammupoBanus C++.
[TocTpoenune nporpaMmel.
[TepemenHsble. Y caoBHBIE
OIepaTopsl

N3yuenue s3bika
nporpammupoBanusi C++. L{ukiiel

N3yuenue s3bika
nporpammupoBanus C++. OyHkmu

65

66

67

N3yuenne s3bika
nporpamMmmupoBanust C++. MaccuBbl

[Tonsitie o mapagurmax
nporpamMmupoBanusi. O030p A3bIKOB
IIPOrpaMMHUPOBAHUSA

[TonsiTue 06 00BEKTHO-

OpPUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUHI

68

OO0BekTHI 1 Ki1acchl. CBOCTBA 1




METOABI O0OBEKTOB

69

70

OOBEKTHO-OPUEHTUPOBAHHBIHN
aHaJIn3

[IpakTuueckas pabota 1o Teme
«Hcronp30BaHKe FOTOBBIX KJIacCOB
B [IPOrpaMMe»

71

Pa3paboTka mporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
oJIX0/1a

72

[IpakTryeckas pabora «Pa3paboTka
IIPOCTOM POTPAMMBI C
UCIIOJIb30BAHUEM KIJIACCOB)

73

74

Nuxkancynauus. [Ipaktuueckas
pabota mo Teme «Pa3paboTka
KJ1acca, UCITOJIb3YIOLIErO
WHKAICYJISLHIO

Hacnenosanwue. [Tonumopduzm

75

[IpakTuueckas pabota 1o Teme
«Pa3paboTka nepapxuu KIaccoBy

76

77

78

Cpenpl ObICTpOIt pazpaboTKu
nporpamm. IIpoektupoBanue
uHTepdeiica moysb30BaTemst

[IpakTuyeckas padora:
«IIpoextupoBanue uatTepdeiica
IIOJIB30BATEIIS»

Hcnonbs30BaHne TOTOBBIX

YIPaBISEMBIX JIEMEHTOB ISt
MOCTpOCHUS UHTEpdeiica




79

[IpakTuyeckas pabora o Teme
«Pa3paboTka nmporpammsl ¢
rpadguyeckuM nHTEephercoM»

80

Mojenp 1 npencTaBieHuUe.
Brruucnenue apudmeTnaeckoro
BBIpaKECHHUS

81

82

IIpakTuyeckas pabora o Teme
«Mogens 1 npeICTaBICHUE»

OTalbl KOMIIBXOTCPHO-
MATCMaTHYCCKOI'0O MOACIIMPOBAHHA

83

Juckperusanus npu
MaTeMaTHYeCKOM MOJEIUPOBAHUU
HENpepPbIBHBIX IIPOLIECCOB.
MogenupoBaHue JBHKEHUS

84

85

86

87

[IpakTuueckas pabora 1o Teme
«MonenupoBaHue JBUKECHUS

MaremMaTruueckue MOACIIHN B
9KOHOMHKE. BEIUHCINTENbHBIE
OKCIICPUMCHTBI C MOACTIAMHA

MonenupoBaHue OMOIOTHYECKUX
cucreM. [IpakTnueckas padora o
TeMe «MonenupoBaHue
OMOJIOTUYECKUX CUCTEM»

[IpakTuyeckas pabora o Teme
«MopenupoBaHue YUIAEMUN»

88

BeposiTHOCTHBIE MOAENTH.
[IpakTuueckas pabota 1o Teme
«IMUTAIITMOHHOE MOJETUPOBAHUE C




oMo1ub Meroaa Mounre-Kapio»

89

90

O6paboTka pe3ynbTaToOB
IKCIIEPUMEHTA

KOMHBIOTepHOC MOICIINPOBAHUC
CHUCTEM YIIPpaBJICHUA

91

TabnuaHbIe (pensinoHHbIC) 0a3bl
JTAHHBIX

92

93

ITouck, COPTUPOBKA U (PHIIBTPALIHS
nauubixX. [Ipaktuueckas pabora mo
TeMe «PaboTa ¢ roToBo# 6a3oit
JTaHHBIX)

S3bIK ynipaBnenus qaHasiMu SQL

94

[IpakTuueckas pabota 1o Teme
«YTIpaBlIcHHE JaHHBIMU C
IMOMOIIBIO s13bIKa SQL»

95

Muororabanuabie 0a3bl JaHHBIX.
Tunsl cBsizeit MEXTy TaOIUIIAMU.
Buemnauit kimod. I{enocTHOCTD
0a3bl JaHHBIX

96

97

98

[IpakTuueckas pabota 1o Teme
«Pa3paboTka MHOTOTaOIUYHOM
0a3bl JaHHBIX)

3anpockl K MHOTOTAOJIMYHBIM Oa3am
JAHHBIX. 3alpOChl HAa BBIOOPKY
JaHHBIX. 3aMpPOCHI C MapaMeTpaMHu.
Brrancnsiemble osist B 3ampocax

[IpakTuyeckas pabora o Teme
«3anpockl K MHOTOTaOIUYHOM Oa3e




JTAHHBIX)

Hepensimmonnsie 6a3bl JaHHBIX.

99
DKCIEPTHBIE CUCTEMBI
HNurepner-npunoxenus. [lonarue o
CEpPBEPHOM U KIIMEHTCKOM 4acTsIx

100 caifta. TeXHOJIOTUS «KIHMEHT —
cepBep», € TOCTOMHCTBA U
HEJO0CTaTKH

101 OcHogsl s13p1ka HTML
[IpakTuueckas pabota 1o Teme

102 «Co3znmanne TeKCTOBOM BeO-
CTPaHUIIBI»

103 OcHoBgsl s13p1ka HTML

104 OcHoBsl si361ka HTML
[IpakTuueckas pabota 1o Teme
«Co3nanue BeO-cTpaHMIIbl,

105 BKJIIOYAIOIIEN MyJIbTUMEINNHHBIE
00BEKTHI (PUCYHKH, 3BYKOBbIE
JTAaHHBIE, BUICO)»

OCHOBBI KacCKaJHbBIX TaOIUI] CTHIIEN

106
(CSS)

[IpakTuueckas pabota 1mo Teme

107 «OdopmiieHne cTpaHUIbI C
MTOMOIIBIO KaCKaIHBIX TaOIHI]
CTUIIEN

108 Cuenapuu Ha si3pike JavaScript

109 Cuenapuu Ha si3b1ke JavaScript

110 ®opmbl Ha BeO-CTpaHHIIE




111

[IpakTuyeckas pabora o Teme
«O06paboTka JaHHBIX HOPMY»

112

113

114

Pa3memenue Be6-caiiToB. Ycimyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha
CaiT

Kanpuposanue. Ucnpasienue
MepCreKTUBHL. [ ncrorpaMma.
Koppekuus ypoBHE, KOppEKLIHS
uBera. O0eciBeUnBaHUE IIBETHBIX
M300paXKeHUIA

BBon n300pakeHwii ¢
UCTIOJIb30BAHUEM PA3THYHBIX
U(PPOBBIX YCTPOUCTB.
[IpakTuueckas pabota 1o Teme
«O06paboTka nudpoBeIx
dhoTorpaduii»

115

116

117

118

Peryms. Pabota ¢ obnactsamu.
OunbTpel. [IpakTuyeckas padbora
o Teme «Perymb udpoBbIx
dhoTorpaduii»

MHorocnoitHble 1300paKeHus.
TexcToBrie citon. Macka cios.
Kanansl. CoxpaneHue BbIJICTICHHOM
obOnacTh

[IpakTudeckas pabota 1mo Teme
«MHorocoitHble H300paXeHUs»
[ToaroroBka wiLTrOCTpau 115
BeO-caiiToB. [IpakTiueckas pabota
10 TeMe «AHUMHUPOBAHHbBIE




HU300paKEHUS

Bekropnas rpaduka. Bekropuzamus

119 N 1
pPacTpOBBIX U300pakeHUN

120 [IpakTuueckas pabota 1o Teme 1
«BexropHas rpadukar»
[TpuHIMTIBI TOCTPOCHUS U

121 penaKTUPOBaHUS TPEXMEPHBIX 1
MoJeen
[IpakTuueckas pabota 1o Teme

122 «Co31aH1e IpPOCThIX TPEXMEPHBIX 1
MOZEIIeH»

123 Cetounbie MoJien. Matepuaiibl 1

124 [IpakTuueckas pabota 1o Teme 1
«CeTouHbIe MOJICTIN

105 MoaenupoBaHre UCTOYHUKOB 1
ocsemeHus. Kamepsl

126 [IpakTuyeckas pabora o Teme 1
«PennepuHr»

127 AnnutuBHbIE TeXHOJ0THH (3D- 1
MIPUHTEPHI)
ITonsTHE O BUPTYaIbHOMI

128 PEATBHOCTH | JIOTIOJTHCHHOM 1
pearpHOCTH

129 PesepBHoe Bpems 1

130 PesepBHOE BpeMms 1

131 PesepBHoe Bpems 1

132 PesepBHOE Bpems 1




133 PesepBHOE Bpems 1
134 PezepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1

136
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Monskos K.1O., Epemun E.A. Undopmatuka. 10 knacc. YueOnuk (B 2-X
yactax). M.: [Ipocsemenue, 2017.

2. Tlomsxos K.1O., Epemun E.A. Uadopmaruka. 11 kinacc. YueOHuk (B 2-x
yactax). M.: [Ipocsemenue, 2017.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. Tlomsxos K.1O., Epemun E.A. Uadopmatuka. 10-11 kmaccel. MeTonudeckoe
nocobue. M.: IIpoceenienue, 2016.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. Bu6mmoteka LIOK (https://lesson.edu.ru)
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