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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

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

[TporpamMma o uH(pOpMaTHKE ONpeeseT KOTUUYECTBEHHbIE U KaueCTBEHHbBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmaTtuka B cpegHeM oO1ieM 00pa30BaHUH OTPaXKAET:

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

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMaIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMAIBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKA U UH(DOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha CoJIepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMs U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOTO YpOBHS HM3ydeHHUs ydeOHOro mpeamera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOUYEBBIMU TOHATHUSMHA W 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

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

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIHOCTU TEOpHUH), OCHOBHBIX CBS3SIX CO CMEXKHBIMU OO0JacTSIMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HENOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEJJICKT, TEXHOJOTUM OeCHpOBOAHOM CBSI3M, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecCIeueHUe
JaNbHEUIIEr0 pa3BUTHS WH(OPMALMOHHBIX KOMIIETEHIIMH OO0y4arouierocsi, ero
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJH
uHOPMATUKH, HWHPOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ianyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPUTEPUSMU OLICHUBAaHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



c(OPMUPOBAHHOCTh  NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHMMAHHE COLMAJIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHHWE OTBETCTBEHHOCTH JIIOZEH, BOBICYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs 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, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHOMN CUCTEMBI, 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,
u3MepeHuss MHOOPMAIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(dbopMHpOBaHHE HABBIKOB pealM3allMy MPOrpaMM Ha s3bIKax MPOrpaMMHUpPOBaHUS
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, HMCMHOJB30BAHUIO 0a3 MAaHHBIX W DBJEKTPOHHBIX TaOMUIl JJI1 pEelICHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxkanuu ydeOHoro npenmera «Mudopmarukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO0 TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OTJIEJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCS.

VYrinyOnéHHblE ypoBEHb U3Yy4Ye€HHUS HH(DOPMATUKH PEKOMEHAYyeTCs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(pOpMaTUKHA 00ECIEYMBAET: MOATOTOBKY O0YyYaroluXcsi, OPUEHTUPOBAHHBIX Ha
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CHEIUATBHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUHA W WHXCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYaCTHIO B OJMMITHAJaX U clayde
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

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

OO11ee YKMCiI0 YacoB, PEKOMEHOBAaHHBIX JIJISl U3y4eHUs UHGHOpMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 gaca
B HEJCIIO).



COAEPXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeOoBaHusT TEXHUKM O€30MaCHOCTM M TUTHMEHBI Tpu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas namsATb. OOMEH JaHHBIMH C
oMOIIbI0 IUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOii 1OCTyn K MaMsITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotrepbl. PacnpenenéHable BbIYMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWJIBHBIE LHM(PPOBBIE YCTpPOWCTBA H HMX pOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MHUKPOKOHTPOJIIEPHI.
PoGoTn3nupoBaHHbIe TPOU3BOJICTBA.

[IporpammHoOe obecrnieueHre KOMITBIOTEPOB M KOMIBIOTEPHBIX cHUCTEM. Buibl
IpPOrpaMMHOr0o oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM MPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUuss ¥ MMEHOBaHUsS (ailjoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[TporpamMmmMHoe obecnieuenue. JInieH3upoBaHUEe MPOrpaMMHOI0 0OeCrieueHUs
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOJIb30BAHUE TTPOrPAMMHOTO
oOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaEeMasl
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHbhle KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokosbl. Cete UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOKO0IIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHHACTpUpoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuusi CBA3M C y3ia0M ceth. OmnpeneneHue mapuipyTra JIBHKCHUS
MTaKETOB.



Buast  pestensHocth B cetw  UHtepHer. CepBuchl  HMHTepHeTa.
['eonH(pOpMaITMOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHHU
(HampuMep, JIOKamusi MOOWIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), MHTEpPHET-TOPTOBIIsL, OpOHUPOBAHUE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciIyrH. ColuaibHbIE CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJICUCTBHS W oOMeHa maHHBIMU. CeTeBOW
ATUKET: TpaBWia TMOBeIeHUS B KubOepmpocTpaHcTBe. [Ipobiema momMHHOCTH
nosryueHHoi uHdopmaiuu. OTKpbITbIe 00pa30BaATENbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMUYECKHE YTpO3bl, CBA3aHHBIC C HCIIOJIb30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TeXHOoJoTui. OO1ue mpodiieMbl 3alUThl
uHpopmaruu  u  uHbOpMaMOHHOW  Oe3zomacHocTH. CpeAcTBa  3alllUThHI
nHpOpMaIlMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMAaTHU3MPOBAHHBIX
uHopMaIMOHHBIX  cuctemax. lIpaBoBoe obecrieueHne WHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBpamieHne  HECAHKIIMOHUPOBAHHOTO  JOCTynma K  JIUYHOU
KOH(pUIECHIIUATBHOW WH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMmMHOe 0o0ecreueHrne U CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuzaius JAYHOTO apXuBa
uHpopmaruu. PezepBHoe konuposanue. [laponbHas 3anmTa apxusa.

[[InppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IUDPHI.
[udper npoctoit 3amensl. [Mudp Lesaps. [udpp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarnus, nanusie u 3HaHus. MudopmarmonHsie mporieccsl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JAUCKPETHBIC BEJIWYMHBI M CUTHaIBL. HeoO0XoauMocTh
JTUCKpeTH3anuu uH(OopMaIuu, NpeaHa3HAauYeHHOW JUIsl XpaHEHWs, Tepenadyud u
00paboTKH B IIU(GPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlekoiupoBaHue COOOIIEHUM, 3alMCaHHBIX C MOMOIILI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIAOB C IOMOIIBIO
nepeBa. EnuHuIbl n3Mepennst KommuectBa nHpopManuu. AnhaBUTHBIA MOAXOM K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILEJIbIX W JPOOHBIX YHCET B
MO3UIIMOHHON cucTemMe cuucieHus. CBOMCTBa NO3ZUIMOHHOW 3amuCH  YuUCa:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTH YHCIAa Ha OCHOBAHWE CHCTEMBI
CUMCJIEHUS. AJITOPUTM TIEPEBO/IA LIEJIOr0 Ynciia U3 P-UYHOM CUCTEMBI CUMCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHOW npoOu B HECSITHUHYIO.
ANTOPUTM TMEpeBoja 1LEJIOr0 YHUCia U3 ACCATUYHOW CHUCTEMbl CUMCIEeHHS B P-
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nuyHyro. IlepeBox koHewHOW pAecaTUUHONM npoOu B P-uunyro. J[BouuHas,
BOCBMEpPHUYHAS M IIECTHAALATEPUYHAS] CUCTEMbI CUHCIICHUS, CBSI3b MEXYy HUMH.
Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUA. TpondHas
YPaBHOBEILICHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHAS CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. Komupoka ASCIl. OmgnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduuecKuX JaHHBIX MPHU 33JIaHHBIX Pa3pelICHUU U TITyOUHE KOJIMPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBanHue. Dopmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Konuposanue 3Byka. Onenka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPU 33/IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUSI.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIcKasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlormueckue ToXxnecTBa. Jloka3aTenbCTBO JIOTMUYECKHX TOXAECTB C ITOMOIIBIO
Ta0IHI ICTUHHOCTH. JIorudecKkue onepalyy 1 onepaluy HaJi MHOKECTBaMHU.

3aKoHBI anreOpbl JOTUKUA. OKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. JlIornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornueckre ¢GyHKIUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKITHM.

Kanonnueckne  gopMbl  jmoruueckux  BbIpakeHuil.  CoBepIlIEHHBIC
JU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aITOPUTMBI KX
MOCTPOCHMUSI IO TaOJINIIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. [locTtpoeHne cxeM Ha JIOTUYECKHX 3JIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOMN CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YeHHOCTH
JAana3oHa 4YucCesl MPU OrPaHUYEHUU KOJauyecTBa paspsnaoB. llepenonHenue
pa3psIHONM CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. J|BOMUYHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKUil Hu
nukinyeckuit  capurd. [lludpoBanue ¢ mnomoupl0 MNOOUMTOBOM  omepanuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B MaMITH KOMIBIOTEpA. 3Haualas
4acTh W MOPSAMOK urcia. JlmanazoH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XpPAHEHUsI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJHMYECTBA
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pa3pAnoB. BeIonHeHne onepanuid C BEIIECTBEHHBIMM YHUCIAMH, HAKOIUICHUE
OILITUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI H IPOrPaAaMMHPOBaHUeE

OmnpeneneHrue BO3MOXKHBIX pPe3YyJIbTATOB pabOThl MPOCTEHIINX aIrOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUHMCIHUTEIBHBIX alropuTMOB. OrpeneneHue
MCXOJHBIX JAHHBIX, IPH KOTOPBIX AITOPUTM MOXET JaTh TPEOYEeMbIid Pe3yJIbTaT.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalnbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAuuK, mpo@uiupoBIMK. KoMnuisuus u UHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmuu. Otiagounbii BbeiBOA. [lomarosoe
BBITIOJTHEHNE MTpOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaAUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl gaHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBEHHBIC, CUMBOJIBHBIC, JIOTHUECKHE. BeTBiieHus.
Cnoxssle ycnoBus. [lukner ¢ ycnoBuem. [lukibsl 1O IEPEMEHHOM.
B3auMo3aMeHs€MOCTh ~ pa3lMYHbIX  BUAOB  IUKIOB. HBapumaHT UUKIA.
CocraBneHue 1UKIa C HMCIOIB30BAHUEM 3apaHee ONPEAECNIEHHOTO WHBApHaHTa
LUKIIA.

JlokymeHTHpOBaHue [POTrPaMM. Hcnons3oBanue KOMMEHTApUEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U MHCTPYKIIUH JJIs TTOJIb30BATENS.

AnropuTMBI 00pabOTKM HATypalbHBIX YKCEN, 3aIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUS: pa3OuMeHue 3amucu 4ucia Ha OTAENbHbIE LUQPHI,
HaxXOoXJIE€HWE CYMMbl M MpPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHON) TUDPHI.

HaxoxnaeHnue Bcex MpOCTBIX YMCEI B 3aJaHHOM AuariaszoHe. [Ipencrasiienue
yyclia B BUJIe HA0Opa MPOCTBIX COMHOXHUTENEH. ANTOPUTM OBICTPOrO BO3BEACHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailib.
daitnoBbie TiepeMeHHbIe ((ainoBble ykazatenu). Urtenwe u3 Qaitna. 3anuch B
Gait.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexypcuBHbie 00bekTHl ((hpaktansl). PexypcuBHBIC Mpolenypbl u
¢bynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOJIMOTEKH fA3bIKA MPOTrPaMMHUPOBAHUS.
[loaxmtoueHne  OMONMOTEK  MOANPOTpPaMM  CTOPOHHUX  MPOU3BOAMTEIIEH.
MopaynbHBIN IPUHIMI TOCTPOEHUS IPOrPAMM.

YucneHnuole MeToApl. ToyHOE W TOPUOMIDKEHHOE pEIICHUs  3a/ayH.
YuclieHHbIE METO/IbI PELIEHUS] YPABHEHUI: METOJ epedopa, METO/ MOJOBHHHOIO
nenenus. [lpubnmx€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue miomaaen
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buryp ¢ mMOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOJ
tpaneuuii). Ilonck makcumyma (MuHUMYMa) (GYHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIMU  s3bIKA
POrpaMMUPOBAHUS AJi1 00OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IMOSIBJIEHUH CHMBOJIa B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU [IaHHOW CTPOKHM, 3aMEHAa HAWUJEHHOM IMOJCTPOKM Ha APYIYK) CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUMX 3aJIaHHBIM
orpannueHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCJIEIOBATENILHOCTH 4KCeNl. Bpiuncienne 0000IMIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBA WJIM YHCIIOBOH MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJLHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 3aJ[aHHOMY YCIIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka ogHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKU (METO.
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
Beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBouuHbI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpuibl). AJTOPUTMBI 0O0paOOTKH JIBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI DJIEMEHTOB JBYMEPHOI'O MAacCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

NupopmannoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadum u rpammartuku. CpencTBa TOWCKAa W aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHTbl. CHocku, orjaBienue. KosuiekTuBHas paboTta ¢ JOKyMEHTaMH.
NHCTpyMeHTBI peleH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0ayHbie CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHuss Oubmmorpadguieckux ccoutok. OdopMieHUe CIucKa JIUTEPaTyPHI.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TeKCTa. TeXHHYecKHue CpeicTBa BBOJIA
Tekcta. CrHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJIaccupuKanus, Kiactepusalus, aHanu3 oTkioHeHuil. IlocnepoBarenbHOCTH
peleHus 3a7ady aHalinu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLEHKa
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIEeNH, MpeoOpa3oBaHKe JaHHBIX,
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BU3yaJIM3alMs TaHHBIX, HHTEPIPETAUA pe3yabTaroB. [Iporpammubie cpencTBa u
UHTEPHET-CEPBUCHI ISl 00pabOTKH U Tpe/CTaBIeHUs JaHHBIX. bombiime naHHbIE.
Mammnnoe o0y4yenue. HTeNIeKTyanbHblii aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BbluncieHne cyMMBIL,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAUMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Breruncnenne koad¢uimeHTa KOppesiuu ABYX psAIOB AaHHBIX. [locTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. llocTtpoenue rpaduxos
¢ynkuii. [logOop nMHUM TpeH[a, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM ¢ TIOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOWCK HAWIyYIIEro peluleHus B 3a/laHHbIX ycioBusX. LlemeBas
GyHKUMs, oOrpaHuueHusd. JIokambHble M TJIOOAJBHBIA MHUHHUMYMBI LEIEBOU
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TAOIHUL.

11 KVIACC

Teopernyeckne 0cCHOBBI HHpOPMATHKHU

TeopeTnueckue MOAXOAbI K OLEHKE KOJMuYecTBa HH(pOpMaluuu. 3aKoH
annuTuBHOCTH MH(opmanuu. @opmyna Xaptiau. MHpopmanus U BEpOATHOCTb.
®opwmyna lllenHoHa.

Anroputmbl cxaTusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl CKaTHS JaHHBIX C TIOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepefaud JaHHBIX. 3aBUCHUMOCTh BPEMEHU Iepeadyd  OT
MH(OPMAIMOHHOTO O0BEMA JAHHBIX M XapPaKTEPUCTUK KaHaia CBsA3M. lIpuunHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONIINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH TMeperadye JTaHHBIX.
Paccrosinne Xsmmunra. Koauposanue ¢ noBropenuem 0utoB. Koabl XsmMMuHra.

Cucrempl. KoMIOHEHTBI cUCTEMBI M WX B3auMojaelcTBue. CHCTEMHBIN
addekr. YnpapneHue kak nHGopMalMoHHblIi nponecc. OOpaTHas CBS3b.

Mopnemn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIU
MOJIETIUPYEMOMY OOBEKTY WJIM Tpoleccy, 1ean moaenupoBanusa. dopmanuzanus
NPUKIIAJAHBIX 33]1a4.

[IpeacraBnenune pe3yabTaTOB MOJACIUPOBAaHUS B BUAE, YIOOHOM IS
BOCIIPUATHS YeOBEeKOM. [ paduueckoe npeacTaBiIeHUe JAaHHBIX (CXEMbl, TAOJIHIIHI,
rpadukmn).

I'padbi. OcHoBHble noHsTUS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. Pemenune
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHalu3oM rpadoB (MOCTpoeHHE
ONTUMAJBHOTO MyTH MEXIy BeplIMHAMHU Tpada, ompeaeneHue KOIMYecTBa
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pa3IUYHBIX MyTEd MEXAY BEPIIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO
rpada).

HepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[TpencraBienue apupMeTUUECKUX BBIPAKEHUN B BUIE AepeBa. JJuckpeTHble Urpbl
JIByX UTPOKOB C MoJIHOHM nH@opmanueil. [loctpoenne nepesa nepebopa BapHaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIMYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHN. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 MHTeJIEKTa. CepBHUCHI MAIIMHHOIO IEpEBOAA U
pacrno3HaBaHMs yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacIrio3HaBaHUE JIALL CamooOyuaroiuecs CHUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMIpax. Mcrmosib30BaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucremMax. Mcrnonb3oBaHuE METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. uTepHer Bemeil. [lepcrnekTuBbl
Pa3BUTHUS KOMITBIOTEPHBIX MHTEIUIEKTyaJIbHBIX cucTeM. HEHpOHHBIE CETH.

AJITOPUTMBI H IPOrPpaAaMMHPOBaHUeE

QopMmasm3anuss  NOHATHSA — anropurma.  Mammnea  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OrneHka CJIOXHOCTH BbhIUMCIEHUN. BpeMst paboTel U 00BEM HCIONIB3YyEMOI
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHON
cinoxHocTH. IlepebopHble anroputmbl. [Ipumepsl pa3IUUHBIX —AJITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIIOKHOCTb.

[Touck mpoOCTBIX YHUCEN B 33JaHHOM JUAaNa3oHE C IOMOIIBI0 aIropuTMa
«pemiero IDparocheHar.

MHoropa3psaHbie 1eible Yucia, 3aJ1a4i JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMaTUBHBIE MAacCUBBI, OTOOpaKeHHsA). XOII-TAOJHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpaBUIBHOCTH CKOOOYHOTO BBIpaXCHUs. Bpluncienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1isi BDEMEHHOTO XPAHEHHUS! TaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpPHEHTHpOoBaHHOTrO rpacda. KoimuyecTBO pa3auyuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMNYECKOTo rpada. AIroputm
JIeKCTpBI.

JepeBps. Peanuszanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa [UIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTmbl o0xoaa nepeBa. Vcmonb3oBaHue cTeka U
ouepeau 1yt 00X0/1a JepeBa.
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JluHamMu4yeckoe TMpOTpaMMHUPOBAHWE KaK METOJN pEImIeHUs 3amad ¢
COXpPAaHEHHEM NPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJauM, pPEHIaeMbleé C MOMOIIbIO
JTUHAMUAYECKOTO TPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIIHM,
MO/ICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAU3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO TIOJIXOJA.
WNukancynsiuys, HacaeA0BaHue, MOIUMOpdU3M.

Cpensl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunrtepdeiica
nosib3oBaTesst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX — AJIEMEHTOB IS
MOCTpOeHUs uHTEep(deiica.

O0630p  s3pIKOB  mporpammupoBaHusa.  [lomsTHe 0  mapagurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

DTambl  KOMITBIOTEPHO-MAaTEMAaTHUECKOTO  MOJICTUPOBAHMS:  ITOCTAaHOBKA
3aJaud, pa3paboTKa  MOJENIH, TECTUPOBAHUE  MOJCIH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIUPOBAHUSI.

Juckperusanusi Npyd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
mpoiieccoB.  MogenupoBanue JBWKEHHs. MojenupoBaHue — OHOJOTHYECKHUX
cUCTeM. MaremaTndeckue  MOJEIM B  JKOHOMHKE.  BBIYMCIHTENbHBIE
OKCIIEPUMEHTHI C MOJICIISIMHU.

OOpaboTKa pe3yJabTaTOB SKCHEPUMEHTA. METOJ] HaUMEHBIINX KBaJPaTOB.
OneHka 4YHCIOBBIX TApPaMETPOB MOJECIHPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccranoBnenue 3aBUCUMOCTEH 10 pe3ybTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MiMutaumonsHoe
MozenupoBaHue. CUCTEMbI MAaCCOBOTO OOCTY>KUBAHUS.

Tabmuunbie (pensimoHHBIC) 0a3bl JMaHHBIX. Tabnmuia — mMpeacTaBICHUE
cBeJeHul 00 ogHOTHHHBIX oOBekTax. [lone, 3amuch. Kmrou Tabmmipl. Pabora ¢
roroBoil 0a3oil naHHBIX. 3anojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
buabTpanysa TaHHBIX. 3alpoChl Ha BBIOOPKY JaHHBIX. 3alpOChl C IMapaMeTpaMHu.
Brruuciisiemsie 1o B 3arpocax.

Mmuorotabiuunbie 0a3pl JaHHBIX. THUIBI CBSA3€H MEXIy TaOJIUIIaMHU.
Bremnuii krod. [lenocTHOCTh 6a3bl TaHHBIX. 3aMpoCchl K MHOTOTAOIWYHBIM 0a3am
JTAHHBIX.

NuaTepHeT-ipunoxenus. [IoHsATHE O CEpBEPHOUN U KIMEHTCKOM YacTsX CauTa.
TexHONmoTHs «KJIMEHT — CepBep», €€ MOCTOMHCTBA W HemocTaTKu. OCHOBBI SI3bIKA
HTML wu xackamubix ta0mmn cruier (CSS). Cuenapum Ha s3bpike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pa3Mmelienne BeO-caliToB. Y cayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.
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BBoa n300paXkeHUil ¢ MCIONB30BAHUEM PA3IWYHBIX IUGPOBBIX YCTPOWUCTB
(undpoBeIX (poToanmapaToB U MHUKPOCKOIOB, BHIECOKaMEp, CKaHEPOB M IPYTHX
ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcnekTuBbl.  ['mcrorpamma. Koppekuuss  ypoBHEH, KOppeKUus  IBETa.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIbTPBI.

MHorocnoiinble n3o0paxenus. TexkcroBble cion. Macka cinos. Kananibl
CoxpaHenue BbaeneHHOW oOnactu. [lonroroBka mimocTpauuii s BeO-CalTOB.
AHUMUPOBAaHHBIE U300PAKEHUS.

Bekrtopnast rpaduka. I[lpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHKOB. Vcnosib30BaHne KOHTYpPOB. BeKTOpu3alus pacTpoBbIX U300paKEHU.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHUEe HWCTOYHUKOB OCBELICHUS.
Kamepsl. AnautuBHble TexHosioruu (3D-npuntepsl). [loHaTtne o BUpTyadbHOU
pEeaNnbHOCTU U AOTIOJIHEHHOW PEaTbHOCTH.
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[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAaTHCA CHOPMUPOBAHHON BHYTPEHHEM MO3UIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3aludd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIpaBJICHHM
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

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

1) rpamaaHCKOro BOCIIMTAHMS

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

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHM, MUCKPUMHUHAIIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U I[EHHOCTH, B TOM YHCIIC B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) ¢pu3nUYecKOro BOCIMTAHUSA:
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c(OpMUPOBAHHOCTh ~ 30POBOTO W  Oe3omacHOro  oOpa3a  JKU3HH,
OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO, B TOM YHUCJIE 3a CYET
cobmonenrs TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPeICTB MH(HOPMALIMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITNOJIHATH TAKYIO JESTEIbHOCTb;

uHTEpec K cdepam MNpoPecCHOHAIBHON NEATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOM, MPOrpaMMUPOBAHUEM M HH(OPMALMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX HAYKH HMH(OPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccun u
pean30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHMIO M C€aMOOOpPa30BAHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelieHus, B TOM YHCI€ C Y4€TOM BO3MOXKHOCTEH MH(POpPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH, JIOCTH)KEHHMSAM HAyYHO-TEXHHUYECKOrO IIporpecca M
OOIIIECTBEHHOMN NMPAKTHKH, 32 CYET TOHUMaHUs POJIM MH(OPMALIMOHHBIX PECYpPCOB,
UH(GOPMAILMOHHBIX TPOLECCOB M HH(OPMALMOHHBIX TEXHOJOTMH B YCIOBHSX
unppoBoil TpaHchopmanuu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH
IPOEKTHYIO M HCCIIEN0BATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B nponecce nOCTHKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOrPaMMBbI
no HWHPOpPMATUKE Yy OOYYAIOIIUMXCS COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJUIEKT, NpeAnoaraouuil chopMHUpOBAHHOCTE:

CaMOpETyJIMPOBaHUs, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh AaJalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOUAIOIIEH CTpeMJIEHUE K JIOCTHKEHUIO LEeTu U
yclexy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHHUE IEMCTBOBATH, UCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SYMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 MPU OCYLIECTBICHWHM KOMMYHHKAIUH, CIOCOOHOCTH K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;
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COLIMAJIBHBIX HABBIKOB, BKIIFOUYAOIIHUX CIOCOOHOCTh BBICTPAUBATh OTHOILIEHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynabrate wu3ydeHus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pe3ynbTaThl, OTPaXCHHbIE B YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUSAX, & UMEHHO —
NIO3HABATEJIbHBIE  YHHBEPCAJIbHBIE y4eOHbIE JIEMCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaAIbHbIE Y4YeOHBIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIE YUYEOHBIE
JENUCTBHUS, COBMECTHAS NEATEIbHOCTD.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrMUYecKue AeiiCTBHS:

CaMOCTOSITENILHO  (OpPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

ONpENENATh LEJN JAESITENBHOCTH, 334aBaTh NapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS],

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBbIX SIBJICHUSX;

pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHabHBIX U HEMATEpUaJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSX  PEaJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh HaBBIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOCKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpIpeTalny, MpeoOpa30oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4€OHBIX CHUTYyallMsiX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
MIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMH;
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CTaBUTh U (HOPMyIHUpPOBaTh COOCTBEHHBIC 3aJaydl B 00pa3oBaTeIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHI I JI0Ka3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHIS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpPEeHOca CPENCTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U TPAKTHUECKYIO0 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJEH, TpEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOIYCKAIOIINE aTbTepPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumeii:

BJIAJICTh HABBIKAMU MOJy4YeHUs WHOOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  TOWCK,  aHaliu3, CUCTEMAaTU3aluil |
WHTEPTIPETANNIO MHPOPMAIIMH PA3INIHBIX BUIOB U ()OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B pa3NMYHbIX (opmarax ¢ yu€TOM Ha3HAUCHUS
uHQopMaIluu U IIEJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alliy;

OIICHMBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MHGPOpMAIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCITOJIB30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTWI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aady  C CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30TTaCHOCTH;

BJIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO61ienme:
OCYIICCTBIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HH;
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pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIIECHUS, TOHWMAaTh 3HAYCHUE
COI[MATILHBIX 3HAKOB, PACMO3HABAaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluil u
CMSTYATh KOH(JIUKTHI;

BIAJCTh  Pa3IMYHBIMM  cllocoO0aMu  OOIIEHUST U B3aUMOJCHUCTBUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMSTr4aTh KOH(MIUKTHBIE CUTYAIINH;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HMCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MIOHMMATh W HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 UjeHa KOJJIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO MX JOCTUKEHUIO: COCTABIIATH IUIAH JIEWCTBUU,
pacrpenensTh pojid C Y4ETOM MHEHHMM YYaCTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa U KaXXJOTO yYaCTHHKA KOMAaHIbl B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHHBaTh UAEU C TO3ULIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOSATENbHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTh, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS TMPoOJieMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEeIICHHE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMH B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.
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2) CAMOKOHTPO.Ib:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pedieKCMM KaK  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI pedIEeKCHH JJIs OLEHKU CUTYyalluH, BBIOOpa
BEPHOI'O PELICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 10 UX CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIIBHOCTH.

3) npuHATHA ce0s1 M APYrUX:

PUHUMATh Ce0sl, IOHUMasi CBOM HEJTOCTATKU U JJOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIHX HA OIIHUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B mponecce u3yuenust kypca uHGOpMATHKU Yriiyosn€HHOTO ypoBHs 6 10
Knacce oOydarOmMMUCS  OyayT  JOCTUTHYTBHI  CJEAYIONIME  IPEIMETHbIC
pE3yNbTATHI:

BJIAJICHUE TIPEACTABICHUSIMH O POJM HWHPOPMAIMKM M CBS3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE, MOHITHAMHU «HH(POpMAIHY,
«MH(DOPMAIIMOHHBIA ~ TIPOIECC»,  «CUCTEMa»,  «KOMIIOHCHTBI  CHCTEMBIY,
«cucTeMHbIN AP PerT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIAJCHUE METOJAAMH IIOMCKa HWHPOpManmuK B ceTH VIHTEpHET, yMCHHE
KPUTHYECKH OIICHUBATh WH(POPMAIIHIO, TTOYICHHYIO U3 ceTH MIHTepHET;

YMEHUE XapaKTEpHW30BaTh OOJIbIIME JaHHBIC, TPUBOIUTH IPUMEPHI
UCTOYHUKOB WX TIOJIYYCHHMsSI W  HANpaBJICHWS  HCIOJB30BAaHUSA, YMEHHUE
KJIAaCCU(UITMPOBAT, OCHOBHBIC 3aauyd aHajdu3a JaHHBIX (TPOTHO3WPOBAHME,
KJIacCU(pUKAIus, KJIaCTePHU3aIIns, aHaM3 OTKJIOHEHU), TOHUMAaTh
MOCJICTIOBATEILHOCTD PEIICHUS 3a7a4 aHAIM3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OUMCTKAa U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WJIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWIIBHBIX KOMIBIOTEPOB, TCHACHIIUN Pa3BUTHSI
KOMIIBIOTEPHBIX TEXHOJIOTH;
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BJIAJICHUE HaBbIKAMU PabOThl C ONEPAlMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOTO OO€creueHus JJs pelieHus ydeOHBIX 3aJad  Iio
BBIOpAaHHOM cHienUaIn3alny;

HaJIMYUE NPEJCTaBICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIA B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKECHUM;

NOHMMaHUE YIrpo3 HWH(POPMAIMOHHONM 0€30IacHOCTH, HCIIOJIb30BAHUE
METOJIOB UM CpPEICTB IPOTUBOACUCTBHUS 3TUM YIpo3aM, COONIOJICHHE MEp
0€30I1acCHOCTH, NMPEAOTBPAILAIOIIUX HE3AKOHHOE PaCIpOCTPAHEHUE TTEPCOHATBHBIX
JAHHBIX, COOJIIOIEHNE TPEOOBAaHUIN TEXHUKU O€30MMaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTAMH LU(POBOTO OKPYKEHHUSI, TIOHUMAHUE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX IMporpamm, 0a3 JaHHBIX U
paboTsl B cetu MHTEpHET;

NOHMMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMH PA3IUYHBIX BHUIOB
uHpopMalK, yMEHHE ONpeAessITh HHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpaMUecKux M 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX NapameTpax AUCKPETU3ALINH,
YMEHUE OIpEAENATh CPEAHIO CKOPOCTh IIEpEeladd JAaHHBIX, OLICHUBATh
U3MEHEHUE BpEMEHHM Iepefauyd Ipu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMaA
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHUE HCIONb30BaTh MPU PEUICHUH 3a]1a4 CBOMCTBA MO3UIIMOHHON 3aIluch
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B MIO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJaHHBIM OCHOBAHHEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YWCIa B IMO3WLIHMOHHOM CHCTEME CUMCIEHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBINOJHATh apuU(PMETHUYECKUE OIepalud B TO3UWLIUOHHBIX CHCTEMax
CUMCIICHUS,

YMEHHE BBINIOJHATH MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUHM, HCIOJIb3Ys
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXXECHHE B
JTU3bIOHKTUBHONW U KOHBIOHKTHBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
VMCTUHHOCTH, HUCCJIEN0BAaTh 00JaCTh MCTUHHOCTH BBICKA3bIBAHUS, COAEPKALIETO
NepeMEHHbBIE, PEIIATh HECI0XKHbIE JJOTHYECKUE YPABHEHUS U CUCTEMbl YpaBHEHUI;

MOHMMaHUE 0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHbopMaluu (3aMUCh YHCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOXKJIEHUE
BCEX MPOCTBIX YMCEJ B 3aJJaHHOM JIMara3oHe, 00paboTKa MHOTOPA3PSAHBIX LETbIX
YKCeJl, AaHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AJITOPUTMOB IIOMCKAa U COPTHUPOBKH,
YMEHUE ONPENENATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJITOPUTMOB
(cyMMUpOBaHHE JJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, MepeOOpHbIE
aJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX AITOPUTMOB
Pa3HOI CI0KHOCTH IS PELLIEHUs OJTHOM 3a/1auH;
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BJIQJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencrtaBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHME HCIOJIb30BaTh OCHOBHBIC  YIPaBISAIONIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh aHajdu3 MPEAJIOKEHHOW MPOrpaMMBbI:
OTIPEENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX UCXOJIHBIX JAHHBIX,
ONpENEINATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHBECTH K OMMUOKE B padoTe
porpamMmbl, GOPMYyIUPOBATh MPEII0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHHE CO3[aBaTb CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAllMOHHBIE MaTEPUAJbl C UCIIOJIBb30BAaHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTPAMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCIOJIb30BaTh AJICKTPOHHBIC TAOJMIIBI [ aHAJIU3a, TTPEACTaBICHUS
u  0o0paboTkM  JaHHBIX  (BKJIIOYAash  BBIUMCIECHUE  CYMMBI,  CPEIHETO
apu(PpMETUYECKOTO, HaWOOJBIIET0O W HAUMEHBIIEr0 3HAYCHUH, pEIICHHE
YpaBHEHUH, BHIOOP ONTUMAJILHOIO PEIICHMs, MOA00p JHUHHUM TPEHIA, PElICHUE
3a/1a4 MPOTHO3UPOBAHUA).

B npouecce u3yueHus kypca MHGOPMATHKU YIriyOJE€HHOrO ypoBHS 6 11
Knacce oOydarOmMMUCS  OyIQyT  JOCTUTHYTBHI  CJEAYIONIHME  IPEIMETHbIC
pE3YIbTaTHI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIMIKEe OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECTEUMBAIONINI HAWMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU W3BECTHOW YAaCTOTE CHMBOJIOB, MOSICHATH TPUHIIUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JTAHHBIX;

YMEHHE peliaTh aJroOpuTMHUYECKHE 3a/Ja4d, CBSI3aHHBIC C aHAIW30M rpados
(3ama4M  TIOCTPOCHHUS  ONTHUMAJIBHOTO TYTH MEXAY BepimmHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTed  MEXAy  BEpIIMHAMHU
OPUEHTUPOBAHHOTO AlMKINYECKOro rpada), yMEHHUE HCIOJIb30BaTh JIEPEBhs MPHU
aHajgu3e MW TIOCTPOCHUU KOJOB W ISl TpPEACTaBIeHUS apuPMETHUECKUX
BBIpAXEHUMN, TIPU PEIICHUM 3a/1ad TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJTOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTEruio UrpPhl;

yMEHHUE pa3paldaTbiBaTh W pPEAJIM30BBIBATH B BHJE MPOTpaMM Oa30BBIC
aIrOPUTMBI, YMEHUE HCMOJIb30BAaTh B MPOrpaMMax [IaHHBIE PA3JIUYHBIX THIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYECHUW, MPUMEHSTH IPU
pEeLIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPU, CTEKU, OUEPEH, IEPEBDS),
WCIIOJIB30BaTh 0a30BbIE OMEpaMM CO CTPYKTypaMH JTaHHBIX, TPUMEHSTh
CTaH/JapTHbIE U COOCTBEHHbIE MOANPOTPAMMBI JIJI1 00paOOTKM YUCIIOBBIX JTaHHBIX
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U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh MPHU pa3pabOTKe MporpaMM OHOIUOTEKU
MOANPOTPaMM, 3HaTh (DYHKIIMOHAIBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIhHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHHUE UCTIOIh30BaTh CPECTBA OTIAIKH MPOTPaMM B
cpelie MpOorpaMMHUPOBaHUS, YMEHUE IOKYMEHTHPOBATH IIPOTPAMMEI;

YMEHHE CO37[aBaTh BeO-CTPaHUIIHI,

BJIAJICHUE OCHOBHBIMH CBEJCHUSMHU O 0a3ax MaHHBIX, WX CTPYKTYpe,
CpeICTBaxX CO3MaHHUA W pabOThl ¢ HUMH, YMEHHE HCIOJb30BaTh TaOJIMUYHBIC
(pensimroHHBIC) 6a3bl JAHHBIX (COCTaBJIATH 3aMpPOCHl B 0a3aX JaHHBIX, BHITIOIHSITH
COPTHPOBKY M TIOMCK 3amucel B 0a3e JaHHBIX, HAMIOMHATH pa3paboTaHHYIO 0a3y
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTeMaTHUECKUE MOJIEIH JJI aHAINU3a
OOBEKTOB M MpPOIECCOB: (HOPMYIHPOBATh 1€JIb MOJICIUPOBAHUS, BBINOJHSIThH
aHaJIM3 pPE3yJIbTaTOB, IMOJNYYEHHBIX B XOJE€ MOJICTUPOBAHUS, OIICHUBATh
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM TMPOIECCY, MPEACTaBIATh
PE3yNBTAaThl MOJACIMPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OpraHW30BBIBATH JHYHOE HWH(OPMALIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MMOHMMAHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BO3MOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX 00JIACTSX,
HAJIMYME TIPEJICTABICHUA O Kpyre perniaeMbix 3a7ad MAIIMHHOTO OOy4YeHUs
(pacrio3HaBaHusl, KJIacCU(PUKAIUKA ¥ MIPOTHO3UPOBAHUS) HAMUKE TMPECTABICHUIN
00  WCMONB30BaHUU  HMHPOPMALMUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Htoro no paznemny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 14
2.3 KomnbrotepHas apudmernka 7
Hroro mo pazueny 40
Pa3nes 3. AropuT™Mbl M1 IpOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBI
3.3 YucieHHbIE METOIBI
3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX
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JTAHHBIX

3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 ‘ O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHanu3 Ja”HHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM
Ne n/n KoHTpobHBIE IpakTuuecKue (undporrie)
MPOrpamMMbl Bcero
padoThI padoTsbI o0pa3oBaTe/ibHbIE
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u naHGopMarmoHHbIe 10 95
IPOLIECCHI
1.2 MonenupoBanue 8 2
Htoro no pazneny 18
Paznen 2. AJiropuT™MbI M IPOrpaMMHpPOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OcHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 45
IpOTrpaMMUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UngopMannoHHbIE TEXHOJIOTHHT
31 KommnsrorepHo-maremaTudeckoe 8 9
MOJICIUPOBaHHE
3.2 ba3bl naHHBIX 10 4
3.3 Be06-caiitbr 14 4
3.4 KomnbroTepHas rpaduka 3.5
3.5 3D-monenupoBanue 3
Hroro 1o pasneny 48
PeszepBHOe Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 36.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo 4yacos JIEeKTPOHHBIE
Ne ara ngposbie
/i Tema ypoka Beero Konrtpoubnbsie IIpakTnuyeckue fll3y‘lel-ll/lﬂ :)Iﬁlil:lllOBaTeﬂbHLIe
padoThI padoTbI pecypes!
TpeOoBaHUsI TEXHUKH 0€30MaCHOCTU U
1 TMTUEHbI IPH paboTe ¢ KOMITBIOTEPaMU U 1
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKpY>KEHHUSI
5 [IpuHMIBI pabOTHI KOMIIBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMH C TOMOIIBIO IIHH. 1
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOIPAMMBI 1
IIPOLIECCOPOM
OneparuBHas, TOCTOSTHHAS U
5 JOJTOBpeMeHHas aMsATh. KoHTposepbl 1
BHEIHUX yCTPOHCTB. IIpsamoit noctyn k
namsITu
6 CoBpeMeHHbIE KOMITbIOTEPHBIE 1
TEXHOJIOTUU
; ITporpammHoe oOecnieueHue 1

KOMITIBKOTCPOB, KOMIIBIOTCPHBIX CUCTEM U
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MOOMUJIBHBIX YCTPOICTB

CucreMHOe ITporpaMMHOE OOecreueHue.

8 OrnepaliluOHHBIE CUCTEMBbI

9 Yrunutsl. [[paiiBepbl yCTPOUCTB.
[TapannensHoe nporpaMMHpOBaHUE

10 WucTannsamus 1 IenHCTAIUISIIS
MPOrPaMMHOTO OOeCTICUeHUs
daiinoBbie cucTemsl. [IpuHIUTIBI

1 pa3MelIcHHs] © UMEHOBaHUS (ailyioB B
nosiroBpeMeHHou nmamst. [1la6monsr ams
ornucaHus rpymi $aiioB
3akoHOHaTEIBCTBO Poccuiickon

12 denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrieveHus U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U anapaTHbIE

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIbI

14 Cetp UnTEpHET

15 Paznenenue IP-cetn Ha monceTH ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bune! nestensHocTr B cet IHTEpHET.

17 Cepsucsl MHTepHETa. ["'OCy1apcTBEHHBIE
AJIEKTPOHHBIC CEPBUCHI M YCITYTH

18 WNudopmannonHas 6€30macHOCTb

19 Bpenonocusie mporpamMmmHoe o0ecriedeHue

U METOJ1bl 00pPBHOBI ¢ HUM
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20

[IpakTruyeckas pabora o Teme
"AHTUBHUPYCHBIC TPOTPAMMBI"

21

22

OpFaHI/I3a]_II/I$I JIMYHOT'O apXHBa
uHpopmanuu. PesepBHoe KonmupoBaHue.
[TaposibHas 3amuTa apxuBa

[IudpoBanue 1aHHBIX

23

Anroputm mmdposanus RSA.
Creranorpacdus

24

25

26

27

[IpakTnueckas pabota 1o Teme
"udpoBanue qaHHBIX"

WNudopmanus, TaHHBIEC ¥ 3HAHHS.
HudopManmoHHbIe IPOLECCH B IPUPO/IC,
TEXHUKE U 00IIecTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curraibl. HeoOXoqMMoCTh TUCKpeTH3 UK
uHpopMaluy, NpeHa3HaueHHON IS
XpaHeHHus, epeiau u 00paboTKU B
U(POBBIX CUCTEMAX

JIBonuHOE KOoMpoBaHue. PaBHOMEpHBIE 1
HEpaBHOMEPHBIE KOAbI. JlexoaupoBaHue
COOOIIEHMH, 3aITMCAHHBIX C IIOMOIILIO
HEPaBHOMEPHBIX KOJ0B

28

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JEKOIUPYEMBIX KOJIOB C IOMOLIBIO IE€PEBA.
I'pad An. A. Mapkosa

29

Enunuter n3amMepenus KoaudecTra
nHopmanuu. AndaBUTHBIN TOAXOI K
OLIEHKE KOJIM4ecTBa HH(pOopMaluu
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30

CucreMsl CUHUCIIEHUS

[TepeBon uncen U3 OAHON CUCTEMBbI

31 CUHUCIICHUS B IPYTYIO
JIBon4Hasi, BOCbMEpUYHas U

32 HIECTHAALATEPUYHAs CUCTEMbI CUUCIICHHS,
CBSI3b MEXY HUMU
JIBou4Hasi, BOCbMEpUYHas U

33 HIECTHAALATEePUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MKy HUMU
JIBon4Hasi, BOCbMEpUYHAs U

34 [IECTHAAATEPUIHAS CHCTEMBI CUUCIICHHS,
CBSI3b MKy HUMHU

35 Apudmernueckue oneparuu B
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS

36 Tpouunast ypaBHOBEIIIEHHas cCTEMa
CUHCIICHUS

37 JIBOWYHO-JIECSITUYHAS] CUCTEMA CUUCIICHUS

38 KoaupoBanue TekcToB

39 PacTtpoBoe xomupoBaHue n300paskeHMA
[IpakTyeckas pabora o Teme

40 "Iluckperusanus rpapuueckon
nHpopmanun"
L{BeToBBIE MOJIENU. BexTopHOE

41 KoaupoBanue. @opmarsl (Haitnos.
Tpéxmepnas rpaduka. @pakranbHas
rpacduka

42 Konuposanue 3Byka. OrieHka
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MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JTaHHBIX TIPY 3aJJaHHBIX YaCTOTE
TMCKPETU3AIMU U P3PS AHOCTH
KOJIMPOBAHUS

[IpakTruyeckas pabora o Teme

43 "JluckpeTu3anus 3ByKoBor HHPpopManuu"

44 OCHOBBI AJITEOPHI JIOTHKH

45 Jlornueckue oneparuu. Tabmuibl
HWCTUHHOCTHU
Jlornueckue Belpaxenus. Jlornueckue

46 TOXJIeCTBa. J{oka3aTenbCTBO JTOrMUECKUX
TOXJIECTB C MIOMOILBIO TAOJIULl UCTUHHOCTH
[IpakTuueckas pabota 1o Teme

47 «[locTpoenue u ananu3 Tadnuil
WUCTHHHOCTHU B TAOJIMYHOM IIPOLIECCOPEN»

48 Jlormyeckue onepanuu U ONepanuy Haj
MHOKECTBAMU

49 Jlormyeckue onepanuu 1 onepanuy Haja
MHO>KE€CTBaMU

50 3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHBIE
Mpeo0pa30BaHUs JOTUYECKUX BbIPAXKEHHM

51 Jlornyeckue ypaBHEHHS U CUCTEMBI
ypaBHEHUH
Jlornueckue QyHKIINU. 3aBUCUMOCTD

59 KOJMYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIUH OT KOTMYECTBa apryMEHTOB.
[TonHbIE cUCTEMBI TIOTHYECKUX (PYHKITHIA

53 Kanonnueckue OpMbI TOTHYECKIX
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BbIpakeHUI1. CoBEpIICHHbIE

IU3BbIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJlbHbIE (POPMBI, ATITOPUTMBI UX
IIOCTPOEHMSI 110 TabJIMIle HCTUHHOCTH

54

Jlorndeckue 2JIEMEHTBI B COCTaBe
KOMIIbIOTEpa

55

56

Tpurrep. Cymmarop. MHoropaspsiagHblil
CyMMarop
[TocTpoeHue cxem Ha JOTHUECKUX

9JIEMEHTAaX. 3aIlMCh JIOTHYSCKOI0
BBIpAXXCHUA 110 JIOTHYECKOH CXeMe

57

MI/IKpOCXGMBI U TEXHOJIOI'HSA UX
IIpOU3BOJACTBA

58

Hpel[CTaBJIeHI/Ie LOCIIBIX YHUCCII B IIaMATH

KoMIIbtoTepa. OrpaHi4eHHOCTh JUAana3oHa

YHUCEJ MPU OTPAHUYEHUHN KOJIUYECTBA
pa3psaoB. [lepenonnenue pa3psaHoit
CETKH

59

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIA
JIOTTOJTHUTEIBHBIN KOJI OTPULATEIbHBIX
qucell

60

61

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuii, apupmeTuyecKkuit u
LUUKINYECKUI CIBUTH

[u¢ppoBanue ¢ TOMOILILI0 TOOUTOBOK
onepauuu «uckinrovaromee U

62

Hpe)ICTaBJ'IeHI/Ie N XPpaHCHUC B IaMATU

32




KOMIIBIOTCPA BCIICCTBCHHBIX YUCCII

Brmonnenue onepaunﬁ C BCIICCTBCHHBIMHA

63 YHCIaMU, HAKOTUICHHE OMIMOOK MpH 1
BBIYHCIICHUSX
[IpakTrueckas padota nmo teme «M3ydeHue

64 MOPa3pAAHOTO MAIIMHHOTO MPECTaBICHUS 1
LEJbIX U BELIECTBEHHBIX YUCEID»

65 AHauM3 aropuTMOB 1
OTarmnbl pemeHus 3a/1a4 Ha KOMITBIOTEpE.

66 WHCcTpyMEHTAIBHEIC CPE/ICTBA: 1
TPAHCIATOP, OTIATYNK, TPOPHUIUPOBIINK
Cpena nmporpammupoBanus. KoMmmumsius

67 Y UHTEPIIPETaLUs IPOrPaMM. 1
Bupryansasle MamnHbl. MTHTErppOBaHHas
cpena pa3paboTKu

68 Mertoab! OTJIaIKK NPOrpaMM 1

69 Turmsl IepeMeHHBIX B S3BIKE 1
IPOTPaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 1

71 O6paboTKka BeIEeCTBEHHBIX YUCET 1

72 CriyuaiiHble U TICEBIOCITYYalHbIE YNCIIA 1

73 Bersnenus. ClnoxHble yCI0BUS 1

74 [uknsl ¢ ycnmoBueM 1
[{uKJIBI IO IEPEMEHHOM.

75 B3anMo3amMeHseMOCTh pa3IMuHbIX BUI0B 1
[IUKIIOB

76 O0paboTka HATypaTBHBIX YUCEIT C 1
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HCIIOJIBb30BaHHUECM LIMKJIOB

HaXO)KILCHI/IC BCEX ITPOCTBIX YHCECI B
3aJJaHHOM JHaIla30HE HpaKTI/I‘-IeCKaSI

77 0.5
pabota no Teme «Pemienne 3agad METOIOM
nepebopar»
78 WNuBapuaHT nuKIa
79 JIOKyMEHTHpOBaHUE NPOTrpamMm
80 O06paboTKa JaHHBIX, XPAHSIIHUXCS B
¢aiimax
81 PasOuenue 3amaun Ha roa3agayu
Vcnonp30BaHue CTaHAAPTHON OMOIHOTEKH
82 s3bIKa IporpaMmupoBanust. [logkirouenue
OMOIMOTEK MOAIPOTPAMM CTOPOHHHUX
IIPOU3BOUTENIEH
83 [Momnporpammel (iponeyps! ¥ (pyHKITHH)
84 [Tonnporpammsl (poueypsl 1 (pyHKITIH)
85 [IpakTnyeckas pabota 1o Teme 1
"PazpaboTka moamnporpamm"
Pekypcus. PekypcuBHble 00BEKTHI
86 (ppakransr). PexypcruBHbBIE POIIETYPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka s
OpTaHU3aIlH PEKYPCUBHBIX BBI30BOB
87 [IpakTuyeckas pabora o Teme 1
"PexkypcuBHBIE IOAITPOrPaMMBI"
88 MoaynbpHBII NPUHLIMI IOCTPOCHUS
porpamMm
89 YucieHHble METOIBI
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90

[IpakTruyeckas pabora o Teme
«HucneHHoe peleHre ypaBHEHUM

91

92

93

Hcnons3oBanue TUCKpETU3aLUU B
BBIUUCIIUTENILHBIX 3a/1a4ax
[TpakTrueckas paboTa o Teme
«[TpnbmmkEHHOE BBIYHUCIICHUE IITMH
KPHBBIX U IUIOmaneit puryp»
[TpakTrueckas padota no Teme «llomck
MakcuMyma (MUHUMYyMa) QyHKIUN»

94

OO0paboTKa CHMBOJIBHBIX JTAHHBIX.
AJTOpPUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

95

96

97

98

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CJIOBA 110
MPOOEIbHBIM CUMBOJIAM

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKH BHYTPH TaHHOU

CTPOKH; 3aME€Ha HAlJICHHOW MMOJICTPOKH Ha

JIPYTYIO CTPOKY
[IpakTuyeckas paboTta 1o Teme
"O6paboTKa CTPOK C UCMOIB30BAHUEM

GyHKUIMH cTaHAapTHON OMOIMOTEKH SI3bIKA

porpaMMupoBaHus"

FeHepaLu/Is{ CJIOB B 3aJaHHOM aJ'I(I)aBI/ITC

99

MaccuBbI ¥ TIOCIIEIOBATEIEHOCTH YHCEIL.
[IpakTnueckas pabota 1o Teme
"3anonHenue Maccupa'
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100 O06001mEHHbIE XapaKTEPUCTHKH MAacCHBA 1
JInHeNHbI NOKUCK 3aJaHHOTO 3HAYEHUS B

101 Mmaccuse. [Ipaktudeckas pabora 1o reme 1 05
"JIuHeNHbIN OUCK 33JJAaHHOTO 3HAYCHUS B '
Maccuse"
[IpakTrueckas padota mo teme "llonck

102 MHUHHMAJIBHOTO (MaKCUMaIbHOTO) 1 1
3JIEMEHTA B YHUCIOBOM MaccuBe"
CopTupoBKa OJJHOMEPHOTO MaCCHUBA.

103 [IpocTeie METOIbI COPTUPOBKH. 1 05
[IpakTnueckas pabora no teme "IlpocTsie '
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusHueM. beictpas

104 COPTHPOBKA MaccuBa (aJIropuTMm 1 05
QuickSort). ITpaktuueckas paboTa 1o Teme '
"beicTpas copTupoBka Maccupa”
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 Mmaccuse. [Ipaktuueckas pabora 1o reme 1 0.5
" JIBOMYHBIN MOUCK"

106 JIByMepHBIE MacCHUBHI (MaTPHUIIHI) 1

107 Anroput™mbl 06pabOTKH MaTpUIL 1

108 Pemrenue 3ama4 aHanmm3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KomnerotepHas BépcTka TekcTa 1
[IpakTryeckas pabora no Teme "Bépcrka

111 JIOKYMEHTOB C MaTeMaTHYECKUMHU 1 1

dbopmynamu”
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112

NHCcTpyMEHTBI peLieH3UpOBAHUS

113

114

115

[IpakTuueckas pabota 1o Teme
"MHOrocTpaHU4HbIE TIOKYMEHTHI"
O6maunbie cepBuchl. KosiekTupHas
pabora ¢ nokymeHntamu. [Ipakruueckas
pabora o Teme "KosnexktuBHas pabota ¢
JIOKyMEeHTaMu"

Ananu3 ganueix. bosbinne faHabie

0.5

116

117

Marmnnoe oOyueHue

AHaH3 JaHHBIX C TOMOIIBIO 3JICKTPOHHBIX
TalJInI

118

[IpakTnueckas pabora no teme "AHanus
JAHHBIX C MOMOIIBIO AIEKTPOHHBIX
grlang

119

[Toctpoenne rpadukoB GyHKIIHIA.
[IpakTnueckas pabota 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTHUCTUYECKON 00pabOTKM TaHHBIX B
BU/JIE IMarpaMM CpPeJICTBaMU peIaKkTopa
3JIEKTPOHHBIX TabHI"

0.5

120

Jlunuu tpenna. Ilpaktuueckas padota o
teme "[logOop nmuHUM TpeHaa,
MIPOTHO3UpOBaHueE"

0.5

121

122

ITon6op mapamerpa. [IpakTuueckas padbota
1o Teme "YHCIIEHHOE pelIeHHe YPaBHEHUI
C TIOMOIIBI0 TOI00pa apameTpa”
OnTumu3anus Kak MOMCK HAWITy4IIero
pELIEHNs B 3a/JaHHBIX YCIOBHSIX.
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[IpakTuyeckas pabora no Teme "Pemenne
3a71a4 ONTUMH3ALUH C TIOMOIIBIO
AJIEKTPOHHBIX TabIUIT"
123 PesepBHOE Bpems 1
124 PezepBHOE Bpemst 1
125 PesepBHOE Bpems 1
126 PezepBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PezepBHOE Bpemst 1
129 PesepBHOE Bpems 1
130 PezepBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PezepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I1O0
HPg_[FPAMME 136 0 215
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11 KIIACC

n/n

KoaunuecTBO 4acoB

Tema ypoka KoHnTpoJbHbIe
Bcero
padoThI

IIpakTHYeckue
padoTsbI

Jlara
U3YYeHUS

DJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

KomngectBo nnpopmarmm

AJ'IFOpI/ITMLI CXXaTHus JaHHBIX

Anroputm Xaddpmana

[IpakTuueckas pabora no teme "Cixkatue
JAHHBIX C TOMOUIBIO AIITOPUTMA 1
Xapdmana"

Anroputm LZW 1

AJIFOpI/ITMI)I CIKaTuA JAaHHBIX C IIOTCPSMHU.
[IpakTuueckas pabora no teme "Cixxatue

JTaHHBIX ¢ ToTepsMu (anroputMel JPEG,
MP3)"

0.5

CKOpOCTb nepeaadyn JaHHbIX

[TomexoycToitunBbIe KOJIBI

10

11

[IpakTnueckast pabota 1o Teme
"[TomexoycToitunBbie KOIBI"

Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumoJeiictBue. CucteMHbIi 3P QexT.
VYnpasieHue Kak HTHPOPMalMOHHBIN
nporiecc. OOpaTHas CBS3b

Mogenu u MOZACIINPOBAHUC 1
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12 I'padm 1

13 Pemenue 3amau ¢ momonisto rpadoB 1

14 JepeBbs 1

15 OCHOBBI TEOPUH UTD 1
[IpakTrueckas padota mo teme "Ilonck

16 BBIUTPBIIITHOM CTPATETHH B UTPE C TIOJTHOM 1
nHpopmanuen"

17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA 1

18 [IpakTuueckas pabora no teme "Cpencraa 1
HCKYCCTBEHHOTO MHTEIIEKTa"
dopManuzanus TOHATHS AJITOPUTMA.

19 Mammna TrlopuHra Kak yHUBEpcaabHas 1
MoJieb Beiuncienuil. Tesuc Yépua—
Teropunra
[TpakTuueckas paboTa Mo Teme

20 "CocraBieHue MpoCTOM MPOrpaMMBbl ISt 1
MamuHbl Teropunra"

21 Mammuna ITocra

22 Hopmanbhbie anropudmel MapkoBa
ANTOPUTMUYECKH HEpPA3pEITUMBbIC 3aaUH.

23 3agaua octanoBa. HEBO3MOKHOCTE 1
aBTOMATHUYECKOU OTJIAJIKU MPOrpaMMm

24 CII0’KHOCTH BBEIYHCIICHHH 1
[Torck MPOCTHIX YUCEI B 33 JAHHOM

25 JIMANa3oHe ¢ TOMOILbIO AITOPUTMA 1
«pemiero IparocheHa

26 [IpakTrueckas padota mo Teme "llonck 1
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IIPOCTBIX YHUCEN B 33/1aHHOM Jlnana3zoHe"

27

28

MHoropaspsiaHbIe Leble YKcia, 3a1a49u
JUTMHHON apu(METUKH
[TpakTrueckas padboTa 1o Teme

"Peann3anusa BEIYUCIEHUH C
MHOTOpa3psIHbIMA YUCIIaMH"

29

CnoBapu (accoluaTiBHbIE MACCUBBI,
OTOOpaKEeHHMS ). XAII-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapsi JIJIsl 3aJIaHHOTO TEKCTa

30

[IpakTnueckas padbora 1o Teme
"IToctpoenwue andaBUTHO-4aCTOTHOTO
cioBaps Jyuis 3aIaHHOTO TekcTa"

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenune mocnemoBaTeIbHOCTEH IO
mabsiony. PerynsipHbie BEIpaKeHHUS.
YacToTHBIN aHATN3

32

33

IIpakTryeckas pabora no Teme "AHanuz
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. Ananu3 IMPaBUJIBHOCTHU CKOOOYHOTO
BBIPpAXKCHUSA

34

Brruncnenue apupmernueckoro
BBIPAKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN

dbopme

35

[IpakTuueckas pabota 1o Teme
"Borunicnenue apudMeTuyeckoro
BBIPA)KCHUSI, 3aIIMCAHHOTO B TIOCTQHUKCHOMH

dbopme"
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36

Ouepenu. Mcnonb3oBanue ouepenu ams
BPEMEHHOI'O XpaHEHMs JAHHBIX

37

38

39

40

[IpakTruyeckas pabora o Teme
"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUTOYHBIX CTPYKTYP. [[BonuHBIC
(6unapueie) nepesbs. [locTpoeHue nepesa
JUTSL 32JTAaHHOTO apu(METHIECKOTO
BBIPKCHUS

[IpakTrueckas paboTa Mo Teme
"Hcnosnb3oBaHue AepeBbEB IS
BBIYMCIICHHS apU(PMETHICCKUX
BbIpaXKEHU"

PexypcuBHBIE aropuT™MBI 00X0/1a JepeBa.
Hcrnonp30BaHKe cTeKa M OYEpeIn IS
o0xofa repena

41

PexypcuBHbIE anropuT™Mbl 00X0/1a AepeBa.
Vcnonp3oBaHue cTeka U O4epeIu JUIst
o0xoja repena

42

AnroputMmsl Ha rpadax. [Toctpoenue
MUHUMAaJIbHOI'O OCTOBHOTO JIEpEBA
B3BEIICHHOI'O CBS3HOIO
HEOPHEHTUPOBAHHOTO rpaga

43

44

O6xox rpada B rimyouny. O6xox rpada B
IAPUHY

KonnaecTBo pa3nuuHbIX MyTeld MEXIY
BEpIIMHAMHU OPUEHTUPOBAHHOTO
aIMKINYecKoro rpada
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45

Anroput™m JleliKkCTpHI.

46

47

IIpakTryeckas pabora o Teme
"Bbluncnenue JIMHbI KpaTyanIiero myTH
MEXy BepIIMHAMU Tpada (IropuTM
HeiixcTpsr)”

Anroputm Dnoitga—Y opiiamia

48

3aiauu, penaeMble ¢ TOMOIIbIO
JTMHAMUYECKOTO IMPOrPaMMHUPOBAHUS:
BBIUUCIICHUE PEKYPCHBHBIX ()YHKIIMI

49

[IpakTnueckas padbota 1o Teme
"Brrunciienue peKypcuBHBIX (DYHKIHH C
IIOMOUIBIO JUHAMUYECKOTO
nporpaMmmupoBaHus"

50

51

52

3aiauu, pemaeMbple ¢ TOMOIIbIO
JUHAMHYECKOI0 IPOrpaMMHUPOBAHUSA:
MOJCYET KOJIINYECTBA BAPUAHTOB

IIpaxTrueckast padora o teMme "Ilogcuér
p p

KOJIMYECTBa BAPUAHTOB C MOMOIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

3&,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
AXMHAMHUYCECKOI'O IIPpOTrpaMMHUPOBAHU:
3aga4d ONTUMHU3allun

53

[TonsiTHe 0 mapagurmax
nporpaMMmupoBanusi. O630p sI3bIKOB
IIPOrpaMMUPOBaHUs

54

55

[TonsiTre 06 0OHEKTHO-OPUEHTHPOBAHHOM
MIPOrpaMMHUPOBAHUHT

O0BekTHI U Ki1acchl. CBOMCTBA U METOBI
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00BEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTruyeckas pabora o Teme

57 "Hcnonb30BaHre TOTOBBIX KJIACCOB B 1
nporpamme"”

58 Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[TpakTrueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaMMBI C HCIIOJIB30BAaHHEM 1
KJ1accoB"
WNuxkancymnsiuus. [Ipaktudeckast paboTa mo

60 teMe "Pa3paboTka kiacca, HCTIOIb3YIOIIEro 0.5
MHKanCyJsuuo"

61 Hacnenosanwue. [lomumopdusm

62 [IpakTnueckas padbota 1o Teme 1
"PazpaboTka nepapxuu KiaccoB"
Cpenbl ObICTPOI pa3pabOTKU MPOTPaMM.

63 ITpoexTrpoBanue uHTEpPeiica
MI0JIb30BATENS

64 [IpoextupoBanue nurepdeiica
MOJIb30BATENSA

65 Vcrnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
AJIEMEHTOB JIJIs TOCTPOEHUs mHTepdetica
[IpakTuyeckas pabora o Teme

66 "Pa3zpaboTka mporpammsl ¢ rpau4eckum 1
uHTepdeiicom"

67 N3y4eHue BTOporo s3pika
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IIPOrpaMMHUPOBAHUS

N3ydenue BTOporo si3bika

o8 IPOrpaMMHUPOBAHUS
69 OTanbl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO
MO/JIEJIMPOBAHUS
Jluckperusanus Npyu MaTeMaTu4eCKOM
70 MOJIETUPOBAHUU HENPEPHIBHBIX ITPOLIECCOB.
MogenupoBaHue JBHKEHUS
71 [IpakTnueckas padbota 1o Teme 1
"MopenupoBaHue IBUKEHUS"
MogenupoBaHue OMOIOTHYECKUX CUCTEM.
72 [IpakTrueckas paboTa Mo Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"
MatemaTtuueckrue MOJIEIH B SKOHOMHUKE.
73 BeruuciuTenbHble S3KCIIEPUMEHTHI ©
MOJIENIIMU
BepostHocTHBIE MOAENH. [IpakTHUeckas
74 pabora o Teme "MmuTanmonHoe 05
MOJIETTUPOBAHUE C ITOMOIIBI0 METO1a
Moure-Kapno"
75 KomnbrotepHoe MosienpoBaHie CUCTEM
yIpaBiIeHUs
76 O06paboTka pe3yabTaToOB SKCIIEPUMEHTA
77 TabGnuunble (pensunoHHbIe) 0a3bl TaHHBIX
ITouck, copTUpOBKa U GUIBTPALUSL
78 JaHHBIX. 3alPOCHI Ha BEIOOPKY JaHHBIX.

3anpockl ¢ mapaMmerpamMu. Beraucisiemsie
TOJIS B 3aIpOcax
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[IpakTuyeckas pabdora o reme "Pabora ¢

79 . .
roToBoii 0a3oi Ja”HHBIX"
MHoroTta0au4HbIe Oa3bl TaHHBIX. THITBI

80 cBsi3ell Mexay Tabnunamu. BuemHuit
Kir04. I{emocTHOCTh 6a3bl JaHHBIX
[TpakTrueckas paboTa Mo Teme

81 "Pa3paboTka MHOTOTaOJINYHOM Oa3bI
TaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM Oa3aM
JTAHHBIX

83 [IpakTuueckas pabora no Teme "3anpocsl K
MHOT'0Ta0JIMYHOM 0a3e JaHHBIX"

84 SA3bik ynpasienus ganHbiMA SQL
[IpakTnueckas padbora 1o Teme

85 "VrpaBieHue JaHHBIMH C IIOMOIIBIO S3bIKa
SQL"

86 Hepensimmonnsie 60a3pl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WHTEepHET-IPUITIOKEHUS
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 qJacTaxX caita. TeXHOJIOTHS «KIMEHT —
cepBep», €€ TOCTOMHCTBA U HEOCTATKU

89 OcHoBsI s1361ka HTML

90 IIpakTruyeckas padora o Teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHoBsI s1361ka HTML

92 OcHoBbl s13p1ka HTML
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[IpakTuyeckas padora o Teme "Co3nanue
BeO-CTpaHUIIbI, BKIIOYAIOIIEH

93 . 1
MYJIbTUMEANIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

9 OcHoBbI KackaaubIx Tadaui cruieii (CSS)
[IpakTuueckas pabota 1o Teme

95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1
KacKaJaHbIX Ta0IuI[ cTHieiH"

96 Cuenapuu Ha si3pike JavaScript

97 Cuenapuu Ha si3b1ke JavaScript

98 ®dopMbI Ha BEO-CTpaHHUIIC

99 [IpakTuueckas pabora no teme "O6padboTka 1
TaHHBIX Gpopm"

100 Pa3memienue Beb6-caiitoB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha CalT
Kanpuposanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHNe IBETHBIX U300pakeHUI
BBon n3o0pakeHuit ¢ HCOIB30BaHUEM

102 Pa3NUYHBIX HUPPOBBIX YCTPOUCTB. 05
[IpakTryeckas padora no Teme "O6paboTka
¢ poBeIx Gortorpapuit”
Perymb. Pabota ¢ obnactsimu. @uibTpsl.

103 [IpakTuueckas pabora no teme "Peryib 0.5
¢ poBsIx GoTtorpaduit”

104 MHorocnoiiable n3o0paxenus. TekcToBbie

ciou. Macka cios. Kanansl. Coxpanenue

47




BBLIEJICHHOH 00acTu

[IpakTuueckas pabota 1o Teme

105 "MHorocioiabie n300paxxkeHus" 1
[ToaroroBka WiTrOCTpaIuii A1 B€O-CalTOB.

106 [IpakTrueckas paboTa Mo Teme 0.5
" AHUMHPOBaHHbBIC NU300paKeHUS"

107 Bekropnas rpaduka. Bexropuzamus
pacTpoBBIX U300pakeHUN

108 [IpakTuueckas padbora no teme "BekTopHas 1
rpaguka"

109 [TpuHIMIIBI TOCTPOCHUS U PEAAKTUPOBAHUS
TpEXMEPHBIX MoJenei

110 [Ipaktuueckas padota no teme "Co3nanue 1
MIPOCTBIX TPEXMEPHBIX MoJIenen"”

111 Cerounsie Mogenu. Marepuasl

112 IIpakTruyeckas padora no Teme "CeTouHble 1
mozmenn"

113 MonenrpoBaHue€ HCTOYHUKOB OCBEIICHHUS.
Kameps!

114 [IpakTyeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIe TexHONOTUH (3D-pUHTEPHI)

116 [TonsiTHE O BUPTYaIbHOM PEATBHOCTH U
JOTIOJTHEHHOM PEATbHOCTH

117 PesepBHoe Bpems

118 PesepBHoe Bpems

119 PeszepBHoe Bpemst
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120 PesepBHOe Bpems 1
121 PezepBHOE Bpemst 1
122 PesepBHoe Bpems 1
123 PesepBHOe Bpems 1
124 PezepBHOE Bpemst 1
125 PesepBHOe Bpems 1
126 PezepBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PezepBHOE Bpemst 1
129 PesepBHOe Bpems 1
130 PezepBHOE Bpemst 1
131 PesepBHOe Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBLIEE KOJIMYECTBO YACOB I1O 136 36.5

I[TPOTPAMME
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MMPOBEPAEMBIE HA ETD 10 UH®OPMATUKE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJTHETO OBIIIET'O OBPA3OBAHMS

Kon
IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUsI OCHOBHOI 00pa30BaTeIbHOI
NMpoBepsieMOro
POBEp NMPorpamMMbl cpeiHero 0011ero 06pa3oBaHus
TpedoBaHus

1. 3uamo (nonumamo)

ITonumanue OCHOBHBIX IIPUHIHAIIOB YCTpOﬁCTBa u Q)YHKHI/IOHI/IPOBaHI/ISI COBPCMCHHLBIX CTAallHOHAPHBIX U

MOOMJILHBIX KOMITIBIOTCPOB;, TGHI[GHIII/Iﬁ Pa3sBUTHUA KOMIIBIOTCPHBIX TCXHOJIOFPIfI; BJIaACHHUC HaBbIKaMH pa60TI>I C

11 OTIepPAITMOHHBIMY CHCTEMaMHU U OCHOBHBIMH BHJIaMHU TIPOTPAMMHOTO 00CCIICUSHUS ISl PEIICHUsT y4eOHBIX 3a1a4 10
BBIOPAHHOMW CIICIIHAIA3AIIIH

1.2 Hannuue npencrasnennit o 6a30BbIX MPUHIUIIAX OpTraHU3AUU U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETe

1.3 [ToHnMaHKe OCHOBHBIX MPHUHIIMIIOB JUCKPETU3AIMU PA3IMYHBIX BUAOB HH(OpMAILIUN
[Tonnmanue 6a30BbIX AITOPUTMOB 0OPaOOTKHU YHCIOBOM M TEKCTOBOW MHGOPMAIUH (3aIHCh YUCEN B MTO3UIIMOHHON

14 CUCTEME CUMCIIEHUS, IAEIUMOCTH LIEJIBIX YMCEN; HAXOXKJICHUE BCEX IPOCTBIX YHUCEI B 3aJaHHOM JHAIla30HE;

' 00paboTKa MHOTOPA3PSAAHBIX IEJBIX YHCEN;, aHAJM3 CUMBOJIBHBIX CTPOK M JIPYTUX), aJTOPUTMOB IIOUCKA U

COPTUPOBKH

1.5 3HaHue QYHKIMOHAIBHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEJICTB CPEIbl pa3pabOTKU

1.6 Branenve ocHOBHBIME CBEACHUSIMU O 0a3axX aHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3AaHUS U pabOThI C HUMU
[TonnMaHnne BO3MOXXHOCTEW W OTPAaHMYCHUN TEXHOJIOTHMH MCKYCCTBEHHOTO MHTEIJICKTAa B PA3JIMYHBIX OOJACTSX;

1.7 HaJIM4YMe TPECTaBICHUH 00 UCHOIB30BAaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHHA B PAa3IMUYHBIX MPOGECCHOHATBHBIX

cepax
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1.8

2.1

BnageHue TeopeTHUeCKUM ammapaToM, MO3BOJIIOIIMM OCYIIECTBISATh IPEJICTaBICHUE 3aJlaHHOTO HATYypajJbHOTO
Yuclia B PA3IMYHBIX CUCTEMAaX CYHCICHUS; BBIMOIHATH MPe0oOpa3oBaHUS JIOTHUECKUX BBIPAKCHUM, UCTIOIB3YS
3aKOHBI anreOpbl JIOTUKH; ONPEAENATh KpaT4allIuil MyTh BO B3BEHICHHOM Ipade U KOJIUYECTBO MyTEH MEXITY

BEpIIMHAMU OPUEHTHPOBAHHOTO allMKJIMYECKOTro rpada

Ymems

YMeHHE UCIONIb30BaTh KOMITBIOTEPHO-MATEMATHYECKUE MOJICTIN Il  aHaimu3a OOBEKTOB W IPOIIECCOB:
(dbopMyIpoBaTh 11eIh MOACIUPOBAHUS, BBIMONHITh aHAIN3 PE3YJIbTATOB, IMOTYYCHHBIX B XOJI€ MOJCIUPOBAHHUS,
OIICHUBATh aJ€KBAaTHOCTh MOJEIH MOJIETUPYEMOMY OOBEKTY WJIM TMPOIECCY; TMPEACTABIATh PE3YJIbTaThl

MOACIMPOBAHUA B HAI'TIAAHOM BHUIC

2.2

2.3

YMmenne Kkiaccu(UUIUpPOBaTh OCHOBHBIC 3a/laud aHAlW3a JaHHBIX (IPOTHO3MPOBAHWE, KIACCHU(HUKAIIHS,
KJIacTepu3allys, aHaJIM3 OTKJIOHEHUH); MOHMMATh IMOCJIEeNI0BATEIbHOCTh PEIIEeHHUs 3a7ay aHajlu3a JAaHHBIX: cOop
NEPBUYHBIX JAHHBIX, OYUCTKA U OL[EHKAa KayecTBa JIaHHBIX, BEIOOp M (MJIM) IOCTPOCHUE MOJAEIH, peodpa3oBaHue
JAHHBIX, BU3yalIM3alus JAHHBIX, UHTEPIIPETalUs PE3YIbTaTOB

YMmeHue onpenensTb UHGOPMAIMOHHBIH 00BEM TEKCTOBBIX, I'paMUeCKUX M 3BYKOBBIX JaHHBIX MpPU 3aJlaHHBIX
rapameTpax JUCKpeTU3aluu. Y MEHHE ONPEACIATh CPEAHIOK CKOPOCTh IIEpPEeIadn JaHHBIX, OLICHUBATh U3MEHEHHE

BPEMCHHU II€peaavu Ipu N3MCHCHUU I/IH(l)OpMaI_II/IOHHOFO 00BEMa JAaHHBIX U XapaKTCPUCTUK KaHAJIa CBA3U

2.4

YMeHue cTpouTh KoJ, 00ecreunBaoIni HAMMEHbBIIYI0 BO3MOXKHYIO CPEIHIOI0 JJIMHY COOOIIEHUS TPU U3BECTHOM

4aCcTOTC CUMBOJIOB

2.5

2.6

VMeHue HCIO0Ib30BaTh npu pCeuICHUM 3aaayd CBOMCTBA MO3UIMOHHOHN 3amucH YUCCII, AJITOPUTMbI MOCTPOCHUA
3allMCH YHCIa B MO3MIMOHHOM CHCTEME CUHCICHHS C 3aJaHHBIM OCHOBAHHEM U IMMOCTPOCHUSA 4YHCJA IO CTPOKCE,
couepmameﬁ 3aliCh 3TOTO 4YHCIA B IMO3MIMOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAaHHECM; YMCHHUC

BBIITOJIHATH apI/I(bMeTI/I‘—IeCKI/Ie onepanr B IO3HUIIWMOHHBIX CUCTEMAaX CUHUCICHUA

YMeHHe CTpOUTH JIOTUYECKOE BBIPAKEHHE B JAU3BIOHKTUBHOM M KOHBIOHKTHBHOW HOpPMalbHBIX (opmax Io
3aJlaHHOM TalJMIle UCTUHHOCTH; MCCIEN0BaTh 0071acTh UCTUHHOCTH BBICKA3bIBaHUS, COAEPIKAILIETO MEPEMEHHBIE;

peaTh HCCIIOKHBIC JIOTUYCCKUC YPABHCHUA

51




2.7

YMeHue pemarb anropuTMHYECKUE 3a7ayd, CBSI3aHHBIC C aHAIM30M rpadoB (3a1a4d MOCTPOCHUS ONTUMAIILHOTO
OyTH MEXIy BepIIMHAMH Tpada, ONpeAeieHHS KOJMYECTBA PpA3IMYHBIX IyTeH MEXAy BepIIMHAMHU

OpPUEHTHUPOBAHHOTO ALUKINYEeCcKOro rpada)

2.8

2.9

YMeHue HCTIOIb30BaTh JCPEBbs MPHU aHAIW3E M IMOCTPOCHUHM KOJOB W JJIA MPEACTABICHUS apuPMETHUECKUX
BBIPKEHUI, IPU PELICHUH 3a7a4 IOUCKAa U COPTUPOBKHU; YMEHUE CTPOUTH IE€PEBO UTPHI 10 3a/IaHHOMY aJITOPUTMY;

pa3pabarbiBaTh 1 0OOCHOBBIBATH BBHIMTPBILIHYIO CTPATETUIO UTPhI
YMeHue aHanu3upoBaTh AJTOPUTMBI C HMCIIOJIB30BAHHEM TaOJIMIl TPACCUPOBKH; OMPEAENATh 0e3 HCIOIb30BaHU

KOMIIBIOTCPA pPE3YJIbTAaThbl BBIIOJHCHUA  HCCIOXHBIX IIpOTrpaMM, BKIIOYAKOMHWX  [UKJIIBI, BCTBJICHHUA U

noAanporpaMmel, IIpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHne OrnpeessiaTh CI0KHOCTh H3Y9aeMbIX B Kypce 0a30BbIX aJTOPUTMOB (CYMMHPOBAHUE JIEMEHTOB MAacCHBA,
COPTHUPOBKA MacCUBa, NEpeOOpPHBIE aAITOPUTMBI, JIBOMYHBIM IOMCK) M TPUBOAUTH IPUMEPHl HECKOIbKUX

AJIropuTMOB paSHOﬁ CJIOKXHOCTH I PCIICHUA OHHOﬁ 3aJa4uu

2.11

2.12

Branenue yHHMBepcalbHBIM SI3BIKOM IporpammupoBaHus Bbicokoro yposus (Ilackams, Python, Java, C++, C#),
NpPEJCTaBICHUAMU O 0a30BBIX THIMAX JaHHBIX W CTPYKTypax JaHHBIX; YMEHHE HCIOJb30BATh OCHOBHBIE
VIIPaBIISIONINE KOHCTPYKIMH;, YMEHHE OCYIIECTBISATh aHAIH3 TPEITIOKESHHON MPOrpaMMBbl: OTIPEIENISATh PE3yIIbTaThl
paboTHI MpOrpamMMbl MPH 33JaHHBIX HCXOJHBIX JAaHHBIX; OMPEACIATh, PU KAaKUX HCXOTHBIX JAHHBIX BO3MOKHO
MOJly4YeHWE YKa3aHHBIX pe3yJIbTaTOB; BBIABIATH JIaHHBIE, KOTOpbIE MOTYT HpPHUBECTH K oOIIMOKke B pabote

porpamMmsl; GOpMyJIUpPOBaTh MPEATOKEHNS MO YIYUIIEHUIO IPOTPaMMHOI0 KoJa

YMeHue peann3oBbIBaTh Ha BHIOPAHHOM Ml M3Y4YEHHS S3BIKE MPOrpaMMUpoOBaHMs Bbicokoro ypoBHs (Ilackamb,
Python, Java, C++, C#) TumoBble aqropuT™Mbl 0OpabOTKH YHCEN, YHCIOBBIX IMOCIIEAOBATEILHOCTEH U MaCCHBOB:
MPEACTABICHUE YWCTa B BUJE HAOOpa MPOCTBIX COMHOXKUTENEH; HAaXOXKICHHE MaKCHUMAJIbHOW (MUHUMAIBHOM)
nudpbl HATYpaTbHOTO YHCJIA, 3aMHCAHHOTO B CHCTEME CYHCIICHHS C OCHOBaHWEM, HE mpeBbimarommm 10;
BBIUHCIICHHE OOOOIIEHHBIX XapaKTePUCTHK JJIEMEHTOB MAacCHMBa WM YHUCIOBOH TMOCIEIOBATEILHOCTH (CYMMBIL,
MPOU3BEICHUS CpEAHEro apu(METHYECKOr0, MHUHHUMAJIbHOTO M MAaKCHMAlbHOTO JJIEMEHTOB, KOJIWYECTBa

OJICMCHTOB, YAOBJICTBOPAOIINX 3aJaHHOMY YCJ'IOBI/IIO); COPTUPOBKY 2JICMCHTOB MaCCHBa, YMCHUC HUCIIOJIb30BaThH B
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[IporpaMMax JaHHbIC DPa3JIWYHBIX THUIIOB C Y4ETOM OrpPaHUMYEHMM HA AUana3oH HMX BO3MOXHBIX 3HAYCHUH,
IIPUMEHSTH NPU PELICHUU 3aa4 CTPYKTYpbl JAHHBIX (CIIMCKH, CIIOBAapH, CTEKU, OYEPEOH, JEPEBbs); MPUMEHSITD
CTaHJApTHbIE M COOCTBEHHbIE HOJIPOrpaMMbl Uil OOpPaOOTKM YHCIOBBIX JAHHBIX U CHMBOJIBHBIX CTpPOK;
UCIOJb30BaTh MPHU pa3paboTKe MporpaMM OMOIMOTEKH MOANPOTrpaMM; YMEHHME HUCIOJb30BaTh CPEJCTBA OTIAIKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBaHUs

VMenne Mcnoab30BaTh OJICKTPOHHBIC TaGJ’II/IHH IJid aHaliu3a, MPEACTAaBJIICHHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘I&H

2.13 BBIOOp ONTHUMAJbHOTO pEHICHUs, MOAOOp JHMHMM TPEHJAa, pelleHHe 3aJad [POrHO3UPOBAHMS); yMEHHE
HCII0JIb30BaTh TaOJMYHbIE (PENIALIMOHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIE CHCTEMBbI
YMeHne OpraHu3oBBIBATh JIMYHOE WH(GOPMAIMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAHUEM PAa3JIMYHBIX CPEICTB
2.14 IUGPOBBIX TEXHOJIOIWH; NOHUMAaHUE BO3MOXKHOCTEH LU(POBBIX CEPBUCOB IOCYAAPCTBEHHBIX YCIYT, LU(PPOBBIX

O6pa3OBaTeJ'ILHHX CCPBHUCOB
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HNEPEYEHD 2JIEMEHTOB COILEP KAHUA, ITPOBEPAEMBIX HA EI'D 11O UHO®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 LudpoBas rpaMOTHOCTB
11 OcCHOBHbIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJOrui. [lapaniensHble BeuncieHns. MHOronpouneccopHble CUCTEMBI.
' Pacnpenenénnble BEIUMCINUTENBHBIE CUCTEMBI M 00paboTKa OONMBIINX JaHHBIX
[IpyHIMIBI TOCTPOEHUS W anNapaTHble KOMIIOHEHThl KOMIIbIOTEpHBIX cerei. CereBble mpoTokoibl. Cerb MHTepHerT.
1.2 Anpecanus B cetn Mutepner. Ilporokonsr creka TCP/IP. Cucrema momenubix uMEH. Paznenenue IP-cetn Ha moncetu c
IIOMOLIBIO0 MACOK IOJCETEN
13 daiinosas cucrema. [louck B aiinoBoii cucreme. [IpuHIMITEI pasMenieHns 1 UMEHOBaHHS (DAaiiJIoOB B TOJITOBPEMEHHOW aMSITH.
' [TabGnoHb! U151 onMcaHus rpymi ¢aiinos
14 CkopocTh mepenaud JaHHBIX. 3aBUCHUMOCTb BPEMEHHM Iepeladyd OT MH(POPMALMOHHOrO 00bEMa JAHHBIX M XapaKTEPUCTHUK
' KaHaja CBS3U
15 HIudppoBanue nanHbpix. CuMMeTpuuHble M HecuMMmeTpuuHble mudpsl. Iudpsr mpoctoit 3amensl. Hludp Llesaps. ludp
' Buxenepa. Anroputm mudposanus RSA
16 Konpl, nmo3Bosstomuye oOHapyKUBaTh U MCIPABIATh OMIMOKM, BOSHUKAIOLIME MPU Nepeaaye JaHHbIX. PaccTosHue XoMMHUHTa.
' Konuposanue ¢ moBropennem 6utoB. Kogasl XoMmmunra
2 Teopernueckue 0CHOBBI HH(OPMATUKH
21 JIBonuyHoe KonupoBaHHe. PaBHOMepHBbIE M HEpaBHOMEpHbIE KOAbl. JlexonupoBaHHe COOOIIEHUH, 3alMMCaHHBIX C MOMOIIbIO
' HEpPaBHOMEPHBIX KOJO0B. YcioBrue Pano. [locTpoeHne 0JHO3HAYHO IEKOIUPYEMBIX KOJOB C IIOMOLIBIO JIEpEBa
Teopernueckre MoaxoAbl K OlIEHKe KoinuuecTBa HH(popManuu. EquHuiel usmepenns konndectsa nHGopManuu. AnpaBUTHBIN
2.2 MOJAXO0Jl K OLIEHKe KojmudecTBa HH(popmanuu. 3akoH anguTuBHocTH uHpopmanuu. Popmyna Xaptau. Wubopmanus u

BepossTHOCTB. Dopmyna IlleHHOHA
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2.3

Cuctembl cumcienus. PasBépHyras 3amuch HENbIX M JPOOHBIX YHUCEN B IMO3UIMOHHON cucteme cuucieHus. CBOHCTBa
MO3UIIMOHHOM 3aIMCH YHCa: KOJMYECTBO IU(P B 3alUCH, NPU3HAK JETMMOCTH YMCJIa Ha OCHOBAHUE CHUCTEMBI CUHCIICHUS.
ANnroputM™ mnepeBoja LeJIoro Ynucia U3 P-u4HON cUCTeMBbl CUMCICHUS B JECATUYHYIO. AJITOPUTM IE€PEBOAA KOHEUHON P-n4HOii
ApoOu B AECATUUHYIO. AJITOPUTM IIEPEBOJIa LIEJI0r0 YUCiIa U3 JECATUYHOM cucTeMsl curcieHus B P-nunyto. [lepeBos KOHEUHOM
JEeCATUYHOMN Npobu B P-nunyro. /[BomuHasi, BOCbMEpUYHAs M IIECTHAIATEPUYHAs] CUCTEMbI CUMCIICHUS, CBSI3b MEXIY HUMH.

Apudmerndeckre onepanuy B MO3UIIMOHHBIX CUCTEMaX CUMCIICHUS

2.4

TpOI/I‘-IHaSI YpaBHOBCHICHHAA CUCTEMA CUUCIICHUSA. ILBOI/I‘-IHO-,IIGCSITI/I‘-IHEUI CHUCTCMA CUHUCIICHUA

2.5

Komuposanue tekcroB. KomupoBka ASCIl. OpnoGaiitabie komupoBku. Crangapt UNICODE. Kommposka UTF-8.

Omnpenenenre nHGOPMAMOHHOTO 00BEMA TEKCTOBBIX COOOIIEHUN

2.6

2.7

KomupoBanue wuzoOpaxkenwii. OueHka WHPOPMAIMOHHOTO 00BEMa rpaduyecKMX MaHHBIX TNPH 33TaHHBIX Pa3pelICHUH U
riyouHe koaupoBaHus 1Bera. L{etoBslie Moaenu. Koauposanue 3Byka. Onenka MHGOpMamoHHOro 00bEMa 3BYKOBBIX JTaHHBIX

IIpH 3aJaHHBIX 9aCTOTC AUCKPCTHU3AlIUHN U PA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. lloHatue BbIcKa3biBaHUA. BrpickaspiBaTenbHble (GOpMBI (TpeaukaTsl). KBaHTOPHI CylIeCTBOBAaHUS U
BCEOOIIHOCTH.

Jlornueckue omnepanuu. Tabmuibl ucTuHHOCTH. Jlornueckue BoipakeHus. Jlornueckue ToxkaecTBa. Jlormueckue omeparuu u
omnepauyy HaJl MHOKECTBAMH.

3aKoHbI anreOpbl JTOTUKH. DKBUBAJICHTHBIE MPEOOpa3OBaHUs JOTUYECKUX BbIpaKeHUM. Jlornueckue ypaBHEHUS U CUCTEMBI
YpPaBHEHU.

Jlornueckue QPyHKITUU. 3aBUCUMOCTH KOJIMUYECTBA BO3MOXKHBIX JIOTHUECKUX (QYHKIIUNA OT KOJIMUECTBA apryMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIPaKEHHH

2.8

COBepHIeHHI)Ie JAU3BbIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (i)OpMI)I, AJITOPUTMBI UX ITOCTPOCHUA I10 Ta6J'[I/IHe HUCTUHHOCTHN

2.9

Jlornueckue 3neMEeHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop. MHoropaspsansiii cymmarop. Iloctpoenne cxem Ha

JIOTUYCCKUX BJICMCHTAX 10 3aJTaHHOMY JIOTHYCCKOMY BBIPAKCHHUIO. 3aImch JOrHYeCKOro BBIPpAXKCHUA 110 JIOTUYECKOH CXeMe

2.10

Mogenu u MOZACIINPOBAHUC. HeJ’II/I MOZACIINPOBAHUS. A,Z[CKBB.THOCTL MOACIN MOACIUPYECMOMY O6’beKTy WK Iponeccy.

(DopMaJ'II/IBaI_II/Iﬂ IMPUKIIAJHBIX 3a/1a4.
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[IpencraBnenue pe3yabTaToB MOJEIMPOBAHUS B BUJAE, YIOOHOM JJIsi BOCIPHATHS 4YeNOBEKOM. I'paduueckoe mpencraBieHue

JaHHBIX (CXEMBbI, TAOIHIIBI, TPAPUKH).

HPGHCTaBJIeHI/IC HCJIBIX YHCCI B MaMATU KOMIIBIOTCPA. OI‘paHI/I‘-IeHHOCTb Auara3oHa 4YuCCll IpHu OrpaHUYCHUH KOJIMYCCTBA

paspsanoB. Ilepenonnenue paspsaaHoit cetku. be3sHakoBble U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. [[BOMYHBIN JOMOTHUTEIbHBIN

2.11 KOJI OTPUIATENILHBIX YHCEIL.
[ToGuToBbIe NOTHYeckue omepamnuu. Jlormdyeckuid, apudpmernueckuii u nukiandeckui casuru. llludpoBanue ¢ momorrsto
moOUTOBOM oneparuu «uckitovatoniee NI
[IpencraBnenue BEMICCTBEHHBIX YMCEI B MaMATH KOMIBbIOTEpA. 3HAuamas 4acTb M MOPSAAOK 4Yucia. Jlnama3oH 3HaYeHUU
2.12 BEILIECTBCHHBIX uucen. [IpobiemMbl XpaHEHUs BEIIECTBEHHBIX YHWCEJ, CBA3AHHBIE C OTPAHUYCHUEM KOJUYECTBA Pa3psIOB.
BrinonHenue onepanuii ¢ BEIeCTBEHHBIMH YHCIaAMH, HAKOIUICHHUE OIIUOOK MPU BBIYUCICHUAX
I'pader. OcHoBHBIC TTOHATHS. Buabl rpados. Onucanue rpadoB ¢ MOMOIIBI0 MATPUI] CMEKHOCTH, BECOBBIX MAaTpPHII, CITUCKOB
513 CMEKHOCTH. PellieHHe anropuTMHUYECKHUX 3ajad, CBS3aHHBIX C aHAIM30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MYTH MEXKAY
' BepIIMHaMU Tpada, OmpelneieHHe KOJIMYeCTBA PA3JIMYHBIX MyTeH MEXAy BepIIMHAMU OPUEHTHPOBAHHOTO AIUKINYECKOIO
rpaca)
514 Hepens. bunapuoe ngepeBo. [epeBns noucka. CriocoOsl 06xo/1a aepesa. [Ipencrapnenne apudpMeTuueckux BIpaKEHUN B BHJIE
' nepesa. Mcnons3oBanue rpagoB U J€pEBbEB NP ONKMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOLIET0 MUpa
5 15 JluckpeTHble UTPHI JBYX UTPOKOB ¢ mojHOM umHpopmarmen. [Toctpoenue nepesa nmepedopa BapHaHTOB, ONMMCAHUE CTPATETUU
' UTPBHI B TAOMYHON (hopMe. BRIMTPHINIHBIE M IPOUTPHIIITHBIEC MTO3UIINU. BRIMTPHINIHbIE CTpaTeruu
CpencTBa MCKYCCTBEHHOTO HHTEIIeKTa. MaeHTudukanus u TOMCK M300paKeHUi, pacrmo3HaBaHue Jull. Mcmomb3oBaHue
2.16 METOJIOB HMCKYCCTBEHHOTO HMHTEIJIEKTa B OOyyaroumx cucreMax. lcrnoiab3oBaHue METO/IOB HCKYCCTBEHHOTO HHTEIIEKTa B
pobotorexnuke. UHTepHET Berieil. Heliponusie cetn
3 AJTOpUTMBI U IPOTPAMMHUPOBAHHE
3.1 dopmanuzaius NOHATHS alroputMa. MammuHa TelOprUHra Kak YHUBEpCalbHAsl MOJIETb BEIYMCICHUM
3.2 OrneHka CIOKHOCTH BBIYUCICHUN. BpeMs paboThl U 00bEM HCIIONB3yeMOU MaMsATH, UX 3aBHCHUMOCTH OT pa3Mepa MCXOJHBIX
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naHHbIX. OIleHKa aCUMOTOTHYECKOM CIIOXKHOCTH aJIrOpUTMOB. AJTOPUTMBI MOJMHOMHAIBHOM cloxkHOCTU. [lepeGopnbie

anropuTMsl. [IpuMepsl pa3vMuHbIX aIrOPUTMOB PELIEHUS OJHOM 33a4u, KOTOPhIE UMEIOT Pa3IU4HYI0 CII0)KHOCTh

3.3

OHpeﬂeneHHe BO3MOJXHBIX PC3YyJIbTATOB paGOTBI HpOCTCﬁIHPIX AJITOPUTMOB YIIPABJIICHHUA UCHOJHHUTCIIAIMHU U BBIYHCIIUTCIIBHBIX

anroputMoB. OnpezieNieHre UCXOAHBIX TaHHBIX, IPU KOTOPBIX aJlTOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTar

3.4

3.5

3.6

AAropuTMBI 00pabOTKN HATYpPaIbHBIX YHCEN, 3aMCAaHHBIX B MMO3UIIMOHHBIX CUCTEMaX CUMCICHHS: pa30MeHue 3anrcy Yrucia Ha
OTJIeNbHbIE U(PPBI, HAXOXKACHUE CYMMbI ¥ POU3BEACHUS (P, HAX0XKIEHNE MAKCUMAIIbHON (MUHUMAIBHOMN) IU(PHI.
[IpencraBnenue uncia B BUJie HaOopa MPOCTHIX COMHOXKHUTENEH. AJIrOpUTM OBICTPOrO BO3BEACHUS B CTeNeHb. [lonck mpocThIx

qHCell B 3aJaHHOM JMAIa30He ¢ IIOMOIIBIO aJlTOPUTMaA «peIeTo DpaTtochenHar
MHoropaspsiIHbIe IeIble YUCiia, 3a/1a4d JITUHHON apupMeTHKN

S3wik porpammupoBanus (ITackans, Python, Java, C++, C#). Tumbl aHHBIX: [EIOYHCIEHHBIE, BEIIECTBEHHBIE, CAMBOJILHEIC,
noruueckue. BerBiaenus. Cnoxxusie ycnoBus. L{ukisl ¢ yenmoBueM. L{UkIbl 10 mepeMEeHHOMN.

OO0paboTka TaHHBIX, XpaHsumxcs B (aitnax. TekcToBble 1 qBOMYHBIC (aiiibl. DaiioBbie IepeMeHHbIC ((aiijIoBbIC YKa3aTeln ).
Urenue u3 ¢aiina. 3anuce B aid.

Pa3zbuenue 3amaun Ha moa3angauu. [logmporpaMmel (TpotieAypsl U GYHKITHH).

Hcnonb3oBaHne cTaHIapTHON OMOIMOTEKH S3bIKAa IPOIPaMMHUPOBAHUS

3.7

Pexypcus. PexypcusHbie niporieaypsl U GpyHkuu. Mcnons30BaHue cTeka Jisi OpraHU3alliid PEKYPCUBHBIX BHI30BOB

3.8

3.9

Uucnennsie Metoasl. TouHOE M MPUOMIDKEHHOE pelIeHUs 3ajaud. UHCIEHHOE pelleHue ypaBHEHUN C MOMOIIBI0 Moadopa
napamerpa. YUucleHHbIE METOJbl PEUICHHs ypaBHEHUIl: MeToj mepedopa, METOA MOJOBUHHOrO aeneHus. IlpubmmxénHoe
BBIUMCIIEHUE JUIMH KpUBBIX. Bpluncinenue miomaned (Guryp ¢ MmoMoIIbl0 YMCIEHHBIX METOA0B (METOJ MPSIMOYrOJIbHHUKOB,

MmetoA Tpamnenuii). [louck makcumyma (MUHUMYyMa) GYHKIMHU OHOM epeMEeHHON METO/I0M MOJIOBUHHOTO JIeNICHHS

OO6paboTka CHUMBOJIHBIX IaHHBIX. BCTpoeHHBIE (DYHKIMH S3bIKa NMPOTPaMMHUPOBAHUSA Ui OOpAaOOTKM CHMBOJIBHBIX CTPOK.
Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA MOSBICHUN CHMBOJIA B CTPOKE, pa30MeHNe CTPOKU Ha CJI0Ba
M0 MPOOEIbHBIM CHMBOJIaM, MOUCK MOJCTPOKH BHYTPHU JAHHOM CTPOKH, 3aM€Ha HalJeHHOW MOJCTPOKH HA JAPYIYIO CTPOKY.
I'eneparusi Bcex cIOB B HEKOTOpOM ayi(haBUTE, YIOBIETBOPSIOMIMX 3aJaHHBIM orpaHuyeHusM. [IpeoOpazoBanue uncia B

CHUMBOJIBHYIO CTPOKY M 00paTHO
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3.10

MaccuBbl U TIOCTIEIOBATEIHPHOCTH YMCeN. BeramcieHne OOOOMIEHHBIX XapaKTePUCTHK 3JIEMEHTOB MAacCHBa WM YHCIOBOU
MOCIIEI0BATEIHLHOCTH (CYMMBI, MPOU3BEACHUS, CPEIHETO apu(PMETHISCKOr0, MUHUMAIbHOTO W MAaKCHMAJILHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO). JIMHEHHBIH MOMCK 3a/JlaHHOTO 3HAYEHHS B MAacCHBE.
AJroput™Mbl paboThl C 3JIEMEHTAaMH MaccHBa C OJHOKPATHBIM MPOCMOTpoM MaccuBa. COPTHPOBKA OJTHOMEPHOTO MacCHBa.
[TpocTeie METOMBI COPTUPOBKHU (METOJ My3bIpbKa, METO/ BBIOOpA, COPTUPOBKA BcTaBKaMu). COPTHPOBKA ciusiHUEM. BricTpas

coptupoBka MaccuBa (amroputM QuickSort). JIBouuHBINM TOUCK B OTCOPTUPOBAHHOM MacCHUBE

3.11

JIBymMepHBbIE MacCHBBI (MaTpHIlbl). AJTOPUTMBI 00paOOTKH JBYMEPHBIX MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOTO
MaccuBa IO 33/J1aHHBIM IIPAaBUJIaM, TIOUCK 3JIEMEHTA B JIBYMEPHOM MAacCUBE, BBIUHUCICHHE MaKCUMyMa (MUHUMYMa) U CyMMBbI

QJICMCHTOB ABYMCPHOI'O MAaCCUBA, IICPECTAHOBKA CTPOK U CTOJ'I6I_[OB ABYMCPHOI'O MaCCHUBa

3.12

3.13

3.14

CrnoBapu (accolMaTUBHBIE MAacCHBBI, OTOOpaskeHus). Xomi-tadbmuubl. llocTpoenue andaBUTHO-4YACTOTHOTO CIOBAps IS

3aJaHHOI'0 TCKCTa

Crexku. AHanM3 TPaBHWIBHOCTH CKOOOYHOTO BBIpaKEHHUA. BpluuciieHne apuMeTH4ecKoro BBIPAXKEHHS, 3alHUCaHHOTO B
nocThuKCcHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpPaHEHUSs! IaHHbIX

AnroputMmsel Ha rpadax. [loctpoeHrne MUHMMaIbHOTO OCTOBHOTO JIEpEBa B3BELIEHHOTO CBS3HOI'O HEOPUEHTHUPOBAHHOTO rpada.

KonnuecTBo paznuuHbIX MyTeld MeX1y BepUIMHAMH OPUEHTHPOBAHHOIO allUKINYecKOro rpaga. Anroputm JledKkcTpsl

3.15

HepeBbs. Peanu3zanus nepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. J{BomuHble (OuHapHbIe) aAepeBbs. [locTpoenue nepesa ams
3aJJaHHOT0 apu(MeTHyecKkoro BelpakeHUs. PekypcuBHBIE anropuTMbl o0xoja AepeBa. Vcnonb30oBaHue cTeka U odepenu s

o0xoja repena

3.16

3.17

JluHamMuueckoe MpOrpaMMHPOBAHHME KaK METOJ PEUIeHMs] 3aJad C COXPAaHEHHUEM IPOMEXYTOUHBIX Ppe3yNbTaToB. 3aJauH,
pelaeMple ¢ MOMOIIbI0 JTUHAMUYECKOTO MPOTrPaMMHUPOBAHMS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIMI, MOJACUET KOJIMYECTBA

BAapHUaHTOB, 3ala4v ONITUMU3AIUN

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM NporpaMmupoBaHuu. OOBeKTHl M Kiacchl. CBoWcTBa M MeETOAbI OOBEKTOB.
OOBeKTHO-OpHUEHTUPOBaHHbI aHanu3. Pa3paboTka mporpaMMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.

WNukancynsanms, HacaeqoBaHue, TOIUMOPHU3M
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WudopmanroHHble TEXHOJIOTUU

4.1

4.2

4.3

Ananus nganHbiX. OCHOBHBIC 3aJaud aHajdK3a JaHHBIX: MPOTHO3UPOBAHUE, KiIacCH(UKAIMSA, KIaCTepU3aIlUs, aHaAIU3
oTkJoHeHH#. [Tocnen0BaTeIbHOCTD PEIICHUS 3a/1a4 aHaJIN3a JTaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYMCTKA M OIICHKA KauyecTBa
JIaHHBIX, BEIOODP U (MJIK) IOCTPOCHHE MOJICITH, TPe0Opa3oBaHue JaHHbBIX, BU3yaIN3allHsl JaHHBIX, HHTEPIPETAIMs PE3YJIbTATOB.
[MporpammHubie cpefcTBa U MHTEpHET-CEpBHUCH UIs 00paOOTKU M MPEACTABJICHUs NaHHBIX. bojbline naHHbie. MalmHHOE
oOyueHue

AHanu3 JaHHBIX C MOMOIIBIO DJICKTPOHHBIX TAOJUIl. BBIYHCIEHHE CYMMBbI, CpeIHEro apu(METHYECKOro, HAHOOJBIIETO
(HaMMEHBINIETO) 3HAYCHUs JHWAara3oHa. BeruucieHne KodpQUIMEHTa KOPPEISIUH JBYX psJAOB JaHHBIX. [locTpoeHue
CTOJIOYATHIX, JTMHEHUYATHIX U KPYroBeIX auarpamm. Iloctpoenue rpadukoB GpyHkimid. [Togdop THHUK TpeHaa, pelIeHUe 3a1ad

IIPOTrHO3UPOBAHMAL. Pemenne 3aaa4 ONITUMH3AalWH C TOMOIIBIO 3JICKTPOHHBIX Ta6JII/III

Jluckperusamnusi TpU  MaTeMAaTHYEeCKOM  MOJICIMPOBAHMHM  HEMPEPBIBHBIX MPOLIECCOB. MoAeNUpoBaHUE JABUKCHUS.
MonenupoBanue OUOJIOTHUYECKUX CHUCTEM. MaremMaTH4ecKHe MOJEIN B 3KOHOMHUKE. BpuucnutenbHble IKCIEPUMEHTHI C
MozensmMu. OOpaboTKa pe3ysbTaTOB ISKCIepuMeHTa. MeToJ HaumMeHbIUX KBaapartoB. OICHKAa YHCIOBBIX IapaMeTpOB

MOZCIINPYEMBIX 00BEKTOB U MpoHeccoB. BoccTanoBneHne 3aBUCUMOCTEN 110 pe3yiibTaTaM 3KCIICPpUMCHTA

4.4

BepOHTHOCTHHe Moaean. MeToabl MOHTG'KapJ'IO. HMuTamyonHoe MOZACIINPOBAHUC. CucTteMBl MacCOBOTO O6CJ'IY)KI/IB8.HI/I$I

4.5

Tabnuunble (pensiuoHHbIe) 0a3bl qaHHBIX. Tabmuia — mpencTaBieHHe CBeleHUN 00 OMHOTHUIHBIX oObekTax. [lome, 3amuchk.
Kitou Tabnuiel. Pabota ¢ rotoBoil 6a30ii naHHbIX. 3anonHeHue 0a3bl AaHHbIX. [IoMCK, COpTUPOBKA M (UIBTpAIUs AAHHBIX.
3ampockl Ha BRIOOPKY JIaHHBIX. 3allpOCHI ¢ TapaMeTpamu. BerducnseMble mosst B 3aMpocax.

MHuorortabiauunbie 6a3bl JaHHBIX. TUTBI CBsI3el Mexay Tabnuiiamu. Baemnuil kirod. [lenocTHOCTh 6a3bl TaHHBIX. 3apOChl K

MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

4.6

TexctoBbiii mpoueccop. CpencTBa MOMCKa M aBTO3aMEHbl B TEKCTOBOM Ipolieccope. CTpyKTypHUPOBaHHBIE TEKCTOBBIE

AOKYMCHTHBI. CHOCKI/I, OI'JIaBJICHHC. HpaBI/ma OUTUPOBAHUA NCTOYHUKOB U O(I)OpMJIeHI/I}I 6I/I6J1HOFpa(bl/l‘-ICCKI/IX CCBhIIIOK
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. JLJI. Bocosa, A. lO. bocoBa Uudopmaruka. 10 kmacc. — M.:
«IIpocsemenuey, 2023
2. JL.JI. bocoga, A. 0. bocora Uudopmaruka. 11 xmacc. — M.: BUHOM, 2019

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

e  Hudopmammonnas kynerypa» 10-11 k1. Mauynsckuit B.B.

* OcHOBBI IporpaMMupoBanus Ha s3bIke [lackans. [Ipaktukym. JI.M.[lonuuep
2007 r. (+CD)

* OcHOBBI KOMITbIOTEpHOU Tpaduiku T.B.YepHsikoBa yueoHoe mocodue 2008
 JI.U. Jomuuep «MS Excel ITocobue mtst caMOCTOSATETBHBIX)

* JI.U. Jomuuep, M.C.I'poxynsckuii «MS Windows ITocoGue st
CaMOCTOSITEIIbHBIX»

 JI.U. Jomuuep «MS Word ITocodue 1ist caMOCTOSATETBHBIX)

» «Mudopmarmonnsie Texnomorun» FO. ladppun, 2004. (B 2-X yacTsx).

» «O6mas napopmarukay C. Cumonosud, 2014.

* «Bp1 kynunu kommnbrorep» C. CumonoBuy, 2015.

» «<Mudopmatuka. Koncnekr nexiuity A.B.Koncrantunos, 2004.

» Uudpopmaruka 8-9 ki [loypounsie miansl A.C.dEnopos, 2015

* [Toypounsie pa3padotku o napopmaTtuke 8-9 ki, [llenemaesa A.X. 2015

* [Toypounsie pazpadbotku no unpopmatuke 10-11 ki, [llenenaera A.X., 2015
* VBiekarenbHas uHpopmatuka 5-11 ki1 H.A.Bnagumuposa 2020

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

POIII https://resh.edu.ru
Pemry EI'D https://reshu-ege-oge.com/
SAKnacc

Chepym

60


https://resh.edu.ru/
https://reshu-ege-oge.com/

61



62



63



