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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no unpopmatuke (yriayOiaEHHBIN YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o nndopmaTrke 1aéT NpeAcTaBiICHHUE O IEIsIX, 001Iel CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT O pemMeTa
«Uudopmarukay Ha yrayOnEéHHOM YpOBHE, YCTaHABIMBAaET O0O0s3aTEIbHOE
IpEeIMETHOE COJEpKaHUE, IPEIyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3eiam
U TeMaM Kypca, OTNpeJeisieT pachpeiesieHne ero mno kiaccam (rojgamM HU3ydeHus),
Ta€T TMPUMEPHOE pacipelefieHne y4eOHBIX 4YacoB M0 TEMaTUYECKUM pasjeliaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) IOCIEeI0BATEIIbHOCTh UX HW3YYCHHUS C
yI6TOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA YYEOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImMXCsl.

[Iporpamma o nHbOpMAaTHKE ONPEIESET KOJTMUECTBEHHbBIE U KAYECTBEHHBIC
XapaKTEePUCTUKU Y4EOHOro Marepuaia Juisl KakI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COAEPKATEeIbHOTO HATOJHEHHsI Pa3HOTO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyJaromuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
roCcyapCTBEHHOM UTOTOBOM atTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISETCS
OCHOBOW JIJIi COCTaBJIEHHWS AaBTOPCKUX Yy4UeOHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOW JUCHUIUIMHBI, HM3yYaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUSI M BO3MOYKHOCTH aBTOMAaTHU3aIMH WH(POPMAITMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTH  NPUMEHEHHsSI  WHMOOPMATUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Ccepy;

MEXIUCITUIUTMHAPHBIN ~ Xapaktep WHQOpMAaTHKH ©  HHPOPMAIMOHHOM
NEeSATeTLHOCTH.

Kypc uHbopMaTuku ajis ypoBHsS CpeaHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEepIIAIONIMM JTallOM HEMPEepPhIBHOW TMOATOTOBKH OOyYarommxcsi B oOjacTu
nHOOPMATUKA B WHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OIMHUPASTCS
Ha CoJIepKaHue Kypca MH(DOPMATHUKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUUYECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
ATOTO OTIBITA.

Pesynbrarel  yriyOnéHHOTO  YpOBHS HM3y4eHHS y4eOHOro MpeaMera
«Madopmatukay OpPHEHTHPOBAHBI HA TOJYYCHHE KOMIIETEHTHOCTEH IS



nmocJenyromneil  npodecCHoHaTbHON  NIeATeTbHOCTH KaK B paMKax JIaHHOW
MIPEIMETHON 00JIACTH, TaK U B CMEKHBIX ¢ Hel oOnacTsax. OHM BKITIOYAIOT B CEOSI:

OBJIaJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMeTHas 00JacTh, pAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3THMYHbIE TTOIXO/IbI
K U3YYEHUIO SIBJICHUI, XapaKTEepHBIX JJI1 U3y4aeMOM peIMETHON 00JIacTH;

YyMEHHUE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUUECKUE 3aJlauu,
XapakTEepHbIE ISl HCHOJIb30BaHHWS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
peIMEeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JAaHHOW IpeAMETHOM 00JIacTH KakK IIEJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JaCTIMU
3HAHUM.

B pamkax yriny06i€HHOTO ypoBHSI U3yueHUs MHMOpMATHKUA 00ecreuynBaeTCs
1[eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusaXx  Opo(ecCHOHaTILHOTO  O0pa3oBaHUA MO  CHEIHUATBHOCTSIM,
HEMOCPEJACTBEHHO CBSA3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIHHOE O0O0y4YeHUEe, TMPOMBINIJICHHBI WHTEPHET BeElIeH, HCKYCCTBEHHBIN
WHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOU U
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb uU3ydeHUsi yuyeOHoro mpeamera «WudopmaTuka» Ha
yrayOnéHHOM  ypOBHE CpelaHero oOmiero oOpa3oBaHust — OOeCredeHHE
JaJbHEUIIEeT0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaroierocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocs HHGOPMAIIMOHHOTO O0IIeCTBa
M BO3pacCTallleil KOHKYPEHUMU Ha pbIHKE Tpyaa. B CBA3M C 3TUM H3y4yeHUE
uHpopmatuku B 10—11 kimaccax g0IKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCTh YMEHHMM pa3ian4ath (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpopMaIuio;

chOpPMHPOBAHHOCTh  TPEJCTABICHUNA O BIUAHUM  WHOOPMAITMOHHBIX
TEXHOJIOTM Ha KHU3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
HAKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMaIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4E€OHOH, MPOEKTHOM, HAYy4YHO-
UCCJIEIOBATENLCKOW M TBOPYECKOM NEATEbHOCTH, MOTHMBALMH OOYyYaroOlUXCs K
CaMOpPa3BUTHIO.

B conepxanuu ydeOHoro mpeametra «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOTO OKPYKEHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BaHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W HCIOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIN anmapar WHMOPMATUKH, BOMPOCH KOJAMPOBAaHUA HHPOpPMALIUH,
U3MEpeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJIEIIMPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHMpPOBAaHHeE)» HAIPaBJICH HAa Pa3BUTHE
QITOPUTMHYECKOTO MBILIUICHHS, pa3padOTKy aJrOPUTMOB U OLIEHKY UX CIOKHOCTH,
dbopMHpOBaHNE HABBIKOB peaIM3allMy MPOrPaMM Ha SI3bIKaX MPOrPaAMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MUH(POPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIEC B 3aJja4ax aHajIu3a
JTAHHBIX, HMCTOJB30BaHUIO 0a3 MTaHHBIX W DBJEKTPOHHBIX TAOMUI[ NIJis pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxkanHuu ydyeOHoro npeameta «MHpopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEIOKEHBI JIJISI U3YUEHUSI OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOIITUMCH.

VYrinyOnéHHbli ypoBEHb U3y4e€HHUS WH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOr0  MpO(uisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpOpMaIIMOHHYIO Cc(]epbl JeATeNbHOCTU. YTIyOJEHHBIM YpPOBEHb H3YYCHUS
nH(opMaTHKU 00ECIIEYMBACT: MOATOTOBKY OOYYarONUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CHELUATbHOCTH, YYacTHE B IPOEKTHONM M MCCIEN0BATEIbCKON JIESITEIIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HUHOOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MTOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaue
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MEHCHAa IO YCMOTPCHHIO YYHMTENIS NIpPH IOATOTOBKE pabouei
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee YnCciIo YacoB, PEKOMEHJOBAHHBIX ISl U3y4yeHUs UH(popMaTUKu — 272
yaca: B 10 kimacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICITIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeGoBaHUs TEXHUKK 0€30MAaCHOCTU ¥ TUTHUEHBI TIPU paboTe ¢ KOMITbIOTEPAMHU
U APYTUMH KOMIIOHEHTAMH LIUPPOBOTO OKPY>KEHHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas namsATb. OOMEH JaHHBIMH C
OMOIIbI0 KUH. KOHTpOJIEphl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapannensHble BIYMCcIeHN. MHOTONponeccopHbie cucTemMbl. CylepKOMIBIOTEPBI.
PacnipenenéHHble BBIUUCIUTENBHBIE CHUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOKWCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3HpOBaHHBIE IPOU3BOACTBA.

[TporpamMmMHOe oOecrieueHre KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. BuibI
IPOrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTH IPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mNporpaMMUpOBaHUE.
CucremHoe mnporpaMMHoOe obecrnieueHue. OnepaluOHHBIECUCTEMBI. Y TUIIUTHI.
HpaitBepbsiycTporicTB.  MHCTamumsimus W JEUMHCTAUSIOHUSA — [POTPAMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucTeMbl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjioB B
nosiroBpeMeHHou namatu. [llabnonsl 11t onucanus rpyni (aisos.

[TporpamMmmMHoe obecrieuenue. JIMeH3upoBaHUE MPOrPAMMHOI0 0OECIIeUeHUs
U IUPpoBBIX pecypcoB. [Iponpueraproe u cBOOOAHOE MPOrpaMMHOE 00ECIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickont ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE TMPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie mpotokosnbl. Cerp HWHTepHeT. Apnpecaums B cetn MHTepHer.
[Tporokosbictexka TCP/IP.CucteMa 1OMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomiplo Macok nonacereid. CereBoe
aagMUHHACTpUpoBaHue. [loilydeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M C y3J0M ceTu. OmnpenerneHre MaplipyTa JIBUKECHHUS
MTaKETOB.

Bunet  npestensHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndpopmarmonHbiecucTeMbl. ['€00KallMOHHBIE CEPBUCHI PEaIbHOIO0 BPEMEHHU



(Hampumep, JIOKauus MOOWJIBHBIX TEJIE(POHOB, OIpENeTCHHE 3arpyKeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLMABHBIE CETH —
OpraHu3aius KOJUIEKTUBHOTO B3aUMOJEUCTBUS W oOMeHa aaHHbIMH. CeTeBoi
ATUKET: MpaBwWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TeXHOoJorui. OO1ue mpodieMbl 3alUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpencTBa 3auThl HHOOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIeHIINaNTBbHON HHPOpPMAIIUK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMmMHOe 00ecrieueHrue U CIocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIC MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposibHas 3amura apxusa.

[[luppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IIUDPHIL.
[udpsr MIPOCTOM 3aMEHBI. [Mudplleszaps. [udpBumxenepa.
AnroputmiudpoBanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie U 3HaHus. MHbopMalmoHHbIE MPOLIECCHl B MTPUPOJIE,
TEXHHUKE U OOILECTBE.

HemnpepbiBHBIE M TUCKPETHBIE BEJIWYUHBI W CUTHAIBL. HeoOxoammocTh
JTUCKpeTr3anuu uHopmaluu, NpeaHa3HAYEeHHOW ISl XpaHEHHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHblE M  HEpPaBHOMEpPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alMCAaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnoue®ano. [TocTtpoeHNEe0IHO3HAYHOIEKOIUPYEMBIXKOOB € TIOMOIIBIOIEPEBA.
Enununsl uaMepenust koinyectBa nHGopManu. AndaBUTHBIN MOIX0I K OLICHKE
KOJIM4eCTBa HH(POPMALIH.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuuciaeHusa. CBOICTBa MO3UIIMOHHOM 3allkMCH YHUCTA:
KOJMYECTBO IUGP B 3aMUCH, MMPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 yucia U3 P-M4HON CUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUYHOW P-uuHOM npoOu B NECSITHUHYIO.
AJITOPUTM MIEPEBO/IA LIEJIOT0 YKCIIA U3 IECITUYHOM CUCTEMbI CUHCIICHUS B P-nuHyt0.
[lepeBoa KOHEUHOU AecSITHYHON Mpodu B P-uunyro. JIBomyHasi, BOCbMepu4Has u
MIECTHAAIIATEPUYHAS CUCTEMbI CUUCIICHHUSI, CBSI3b MEXKITY HUMU. ApudmeTndeckue



Omnepanuy B NO3WLHOHHBIX CUCTEMAx CUMCIEHHUA. TpOWYHAs ypaBHOBEIIEHHAs
CHUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoGaiiTHBIE KOIWPOBKHU.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  mzoOpaxkenuit. Omenka  HMHPOPMAIMOHHOTO  00BEMA
rpaU4IeCKuX TaHHBIX MMPY 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBeToBbie Monenu. BekTtopHoe komupoBaHue. Popmartbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

KoaupoBanue 3Byka. OuieHKa HHPOPMAIIMOHHOTO 00BbEMA 3BYKOBBIX JaHHBIX
IIPY 33IaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa norukd. [loHsiTue BbICKa3biBaHMs. BpIcka3biBaTenbHblE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOGauibl MCTUHHOCTH. JlorHueckue BBIpaXKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0IMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aNreOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
(GyHKUHIA OT KOJIMYECTBA apryMeHTOB. [10oJIHbIE CUCTEMBI TIOTMYECKUX (DYHKIIHMA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbIE (OPMBI, aITOPUTMBI HX
NOCTPOEHUS MO Ta0JIMIE UCTUHHOCTH.

Jlornueckue »35eMEHTBI B cocTaBe KomIbtorepa. Tpurrep. Cymmatop.
Mmuoropaspsansiiicymmarop. IloctpoeHne cxem Ha JOTMYECKMX JJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYe€HHOCTH
Jana3oHa 4YUCEl NpH OrpPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pazpsiaHoOi ceTku.be33HakoBbIE M 3HAKOBBIC JlaHHbIC. 3HAKOBBIA OWT. J[BOMYHBIIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCEN.

[TobutoBbie morumdeckue omnepanuu. Jlornueckwii, apudmernueckuii u
nukinyeckuid  capuru.  [lludpoBanue ¢ moMONIBIO MOOWTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAdaIlas
4acTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX ducend. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psaoB. BbINosiHEHME omnepanuii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS MCIOJHUTEISIMU M BBIYMCIHUTENBHBIX aldropuTMmoB. OrpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIATUUK, NpoGUIMpoBIIMK. KoMmumsmuss u HUHTEepHpeTanus
nporpamm. BupTyanbHble MalllvHBbL.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIC, BEIECTBEHHbIC, CHUMBOJbHBIE, JIOTHYECKHE. BeTBiieHus.
CnoxnbleyciioBud. Iukiner ¢ ycioBueMm. LlUKiIBI 1O HEPEMEHHOMN.
B3anMo3aMeHseMOCTh pa3au4HbIX BUIOB IUKIOB. HBapuaHT nukia. CocraBieHue
LMKJIa C UCIIOJIb30BAaHUEM 3apaHee ONpeAeIEHHOT0 HHBApUaHTa LIMKJIA.

JloxymenTupoBanue nporpamm. Mcnons3oBanne kommeHTapues. Iloaroroska
OMMCAHMS MPOrPAMMbl U UHCTPYKILIMH JIJISl TIOJIb30BATEIIS.

AAroput™Mbl 00pabOTKHU HATYpaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3alucu 4Yucia Ha OTAENbHble IUQPHI,
HaXOXXJEHUE CYMMbl U TIpOMU3BEIAEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaTBHOW) LU PHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM auanasoHe. [IpeacrasieHue
quciia B BUJIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIECHb.

OOpaboTKa JaHHBIX, XpaHAIUXcs B (paitiax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B aidi.

Pazbuenue 3amaun Ha moazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHbie 00bekThl ((pakransi). PekypcuBHBIE mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliyd PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOTMOTEKH fA3bIKA IMPOTrpaMMHUPOBAHUS.
[loaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MeToibl. TouHOE M MPUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/bl PEUICHUs! YpaBHEHUU: METoJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHHUE JIMH KPUBBIX. Beruucienue miomaaet uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ Tpameuui).
[Touck wmakcumyma (MHUHUMYMa) QYHKIMHM OJHOM IEPEeMEHHOM METOA0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
IPOTrPAMMHUPOBAHUS I 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIa B CTPOKE,
pazOueHne CTPOKH Ha CII0Ba MO MPOOETbHBIM CUMBOJIAM, TOMCK TOJICTPOKU BHYTPU
JTAHHOW CTPOKH, 3aME€HA HalJICHHOW MOICTPOKH Ha APYTYyIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOpOM aidaBUTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Ipeobpa3zoBanue uncaa B CHMBOJIBHYIO CTPOKY U OOPATHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruucieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIUX 33aJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CoptupoBKa OJHOMEpPHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccHBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPaBUJIaM,
IOUCK 3JIEMEHTA B JByMEPHOM MAacCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, NEPECTAHOBKAa CTPOK M CTOJIOIOB
JIBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbie TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opporpapun u rpammatuku. CpeacTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanume  crwiieil.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCHL.
JenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccouiok. OdopMieHUe CNHcKa JUTEepaTyphbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOM TEKCTa. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/lauyd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJIacCUpUKalus, KilacTepusalus, aHanu3 OTKiIoHeHu#. IlocienoBarenbHOCTD
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHue JaHHBIX,
BHU3YyaJlM3allUsl JAaHHBIX, HHTEpIpETAlUs pe3ynbTaToB. IIporpamMmHblie cpencTsa u
MHTEPHET-CEPBUCHI JUIsl 00pabOTKK U Mpe/CTaBIeHUs JaHHBIX. bombIine naHHbIE.
Maiunnoe o6ydyenue. HTeIeKTyanbHblii aHaIU3 1aHHBIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpEIHEro apu(PpMETHUECKOr0, HANOOJBIIETO (HAUMEHBIIET0) 3HAYCHHSI AHAMa30Ha.
Breruncnenne koad¢uumeHta KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoeHue
CTOJIOYATHIX, JMHEHYAaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
bynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWE YpaBHEHUHM C TIOMOLIBIO MMOJA0O0pa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro pelieHusl B 3alaHHbIX ycioBusX. LlemeBas
byHKUUS, orpaHrueHud. JIokanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue mNOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
anauTuBHOCTU MH(opMmanuu. @opmyna Xaptiau. MHpopManus v BEpOSATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxkatus gaHHbIX. AjroputM RLE. AnropurmXaddmana.
Anroputm LZW. ANTOpUTMBI CKATHUS TaHHBIX C IOTEPSMU. Y MEHBILICHHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Hjien anroputmoB cxkatust JPEG, MP3.

CkopocTe Iepefaud JaHHBIX. 3aBUCUMOCTb BPEMEHM IE€peAadyd OT
UH(OPMAITMOHHOTO O00BEMA JAaHHBIX M XapPaKTEPUCTHUK KaHaia CBs3U. [IpuunHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu mnepenade JaHHbIX. Koabl, mo3BossitonIne
oOHapy>KuUBaThb M HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CHUCTEMHBIN
s dext. Yrnpasnenue kak nHGOpMaIMOHHbBIN Tipotiecc. OOpaTHast CBSI3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOIEIN
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeNu MoaenupoBaHus. Dopmanusaius
MIPUKJIAIHBIX 3a/]1a4.

[IpencraBienne pe3ynbTaTOB MOJCIUPOBAHMS B BHUAC, YAOOHOM JUIs
BOCHIpUATUSL denoBekoM. ['paduyeckoenpenacTaBieHUEIaHHbIX (CXEMBbI, TaOIUIIbL,
rpadukn).

I'padbl. OcHoBHblenOHATUSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHL], CIHACKOB CMEXHOCTU. Pemenne
AITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHaidu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO TMYTH MEXIy BepiiuHamMu rpada, OmNpelneiIeHue KOoIUYecTBa
Pa3IMYHBIX MyTEeH MEX/y BEPIIMHAMHA OPUEHTUPOBAHHOIO AlMKINYECKOTo rpada).

Hepesbs. bunapnoenepeBo. JlepeBbsi moucka. CrocoObl 00Xxoja JaepeBa.
[IpencraBnenne apupMeTUUECKUX BBHIPAKEHUI B BUJE JepeBa. [[ucCKpeTHbIE UTphl
JIBYX UTPOKOB C mojHOM nHpopManuen. [loctpoenue aepesa nepebopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEpPEBOJA U
pacrnio3HaBaHusl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcrmosb3oBaHHME METOIIOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B 00y4arommx cucremax. Mcmosib30BaHHE METOAOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmann3anys MOHATUS anroputMa. Mammua TreroprHra Kak yHuBepCaabHas
Mozenb Beruucnenuu. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOMH
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKON  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuT™el. [IpuMepsl pa3InyHbIX aITOPUTMOB PELLIEHUS
OJITHOU 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpOCTBIX YuUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3psaHbie LeIble Yucia, 3a1a4d JUIMHHOW apu(METUKH.

CnoBapu  (accoUMAaTHBHBIE MAacCCUBBI, OTOOpaKEeHHsI). XO3II-TAOJIHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. Bwlumncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMIMCAHHOTO B MOCT(PUKCHOMN opMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1uisi BDEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpOBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeid MeXay BepIIMHAMU OPHUEHTUPOBAHHOTO AllMKIMYECKOTo rpada. AIroputm
JIeKCTpBL.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYpP. IBon4HBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xofa aepeBa. Mcnonb3oBaHue creka u
ouepeu s 00xoaa iepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3aaad  C
COXPAaHEHUEM NPOMEKYTOUYHBIX PE3YJIbTATOB. 3aJauyH, PEIaeMble C MOMOILBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTHUPOBAHHOM MPOTrpaMMHUpOBaHU. OOBEKTHI U
kjaccbl. CBOMCTBa U METO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOIUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noJb30Bares. Mcronp30BaHue TOTOBBIX YIPABIISEMBIX 3JIEMEHTOB /1715l TOCTPOCHHUS

uHTepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopMannoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: ITOCTAHOBKA
3alayu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJIENH,  KOMIIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJICIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoienupoBanue qBM>KeHUs. MonenupoBaHue OMOJIOrMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJICIISMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccTraHoBieHuE 3aBUCUMOCTEN MO Pe3yabTaTaM 3KCIIEPUMEHTA.

Beposaranoctabie  momenu.  Mertoasl  Monte-Kapno.  MMurtanmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOoTMHHBIX oOBekTax. Ilone, 3ammchk. Kimrou Tabmuimel. PaGoTa ¢
roToBOM 0a30if nMaHHBIX. 3amojHeHue Oa3pl JaHHBIX. [lowWIcK, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JAHHBIX. 3alpoChl C MapaMeTpamu.
Brruncnsiemsie nmosisi B 3ampocax.

MHuoroTtabiuunblie 0a3bl JaHHBIX. THUIIBI CBA3EN Mex Ty Tabnuiamu. Buennuit
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nnpuiioxkenus. IIoHaTHe 0 cepBEPHON U KIMEHTCKOU YacCTsX CauTa.
TexHOoNorusa «KJIMEHT — CepBep», €€ TOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI SI3bIKa
HTML u kackamueix Tabmui ctuiet (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢ailioB Ha Cair.

BBon m300pakeHUi C UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(udpoBbIX (PoToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JIPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. VcnpaBienue
nepcnekTuBbl. ['mcrorpamma. Koppekunss  ypoBHEW, KOppeKUus  IBETa.
OOecuBeunBaHue UBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactamu.
OUIBTPHL.



Mmorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii s BeO-CaiTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnas rpaduka. I[lpumutuBbl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX U300paKEHUN.

[TpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHUE HMCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHaTHE O BUPTYanbHON peaabHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHNUN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTU B IpOIECcCe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pesynapTaTe wu3ydeHwmss WHPOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIETO
oOpaszoBaHus y oOyvatromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThI:

1) rpaxaIaHCKOro BOCIMTAHMS

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX ITPaB M 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOMOPSIKA, COOJIONEHHE OCHOBOTOJATAONIMX HOPM HH(POPMAITMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOoOUHU, AUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM ITPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUYECKOMY HACJIENINIO, TOCTIKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas JOCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 3 CUET COOTIOICHUS



TpeOoBaHUII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH(MOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIHMAIBHOU
HAIPaBICHHOCTH, CIIOCOOHOCTh WHHUITMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIILHO
BEITIOJTHATH TaKyIO IESITEIIbHOCTS;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENHHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBAaHHEM U HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHE TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOiIeM M MyTed HuX
pemeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHKCHHUSM HAyYHO-TEXHHUECKOTO Iporpecca M
OOIIECTBEHHO! MPAKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1@ poBoit TpaHchopMaITiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHE IIEHHOCTH HAYYHOW JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HMHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEeHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
uHpopMaTHKE y OOYYaIOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIUICKT,
Mpeanojarammii copMUPOBAHHOCTD:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTh aIanTHPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTpEeMJIECHHE K JIOCTHKCHHUIO 1EeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CIIOCOOHOCTH MMOHUMATh YMOIIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHHMH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBanust y oOy4arwmierocss OyayT chopMupoBaHbl MeTalpeIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JIEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JEeNUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONpENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IApaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOTO, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyalMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEN,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOca CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAblI M PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBIIATh  IOWUCK,  aHalu3, CUCTEMaTU3alul |
UHTEPIIPETALNIO HH()OPMALIUY PA3ITUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iaMuHbIX (opMarax ¢ Y4ETOM Ha3HAYEHUS
uHpopMaMuu U IEJIEeBOM  ayJUTOpUH, BbBIOMpas ONTUMAIBHYI0 (QopMy
MPEICTABICHUS U BU3yaJIU3allUN;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30I1aCHOCTH;

BJaJIeTh  HAaBBIKAMH  PAcClO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe 1eHCTBUSA

1) o61enme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BeeX cepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HIGHI/I$I u BBaHMOﬂeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICMCTBUSI MO HUX JOCTWKEHHUIO: COCTABJATH IUIaH JCUCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OO
pe3yJbTarT 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OIEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranuzamnus:

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlaul B 00pa3oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENILHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMIUPOKOW JPYyAUIUMU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  MO3HABATENIbHOM  pedJekcuM KaKk  OCO3HaHMS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJIsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NESATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO APYTUX HA OIINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIbTATDBI

B npouecce u3yueHus kypca HMHGOPMATHKU YriyOJE€HHOro ypoBHs 6 10
Knacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTAThI:

BJIAJICHUE MPEACTABICHUSIMU O POJM MHGOPMAIMM M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH()OPMAIIMOHHBIN TPOIIECCY, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBI», «CUCTEMHBII
abdexT», «mHbOPMAIIMOHHAS] CUCTEMAaY, KCUCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMHU TOUCKa WHpopMmanuu B ceTd HHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYCHHYIO U3 ceTu HTepHEeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMpPAaBICHUS  HWCIIOIB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/laud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MIOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHne JAHHBIX, BU3YyaIH3allisl JaHHbIX, HHTEPIPETaIus Pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHIACHIIUN Pa3BUTUS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIAQJICHUE HaBbIKAMU PaOOTHI C OINEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIAMU TTPOTPAMMHOTO OOECIIeUEHUS AJIs PEIICHHS YU4eOHBIX 3a7a4 110 BEIOpaHHOMN
CHeIaIN3allnu;

HaJIMYKE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (PYHKIIMOHUPOBAHUS KOMITHBIOTEPHBIX
ceTeir, 00 OOmMX NpUHIMIAX pPa3pabOTK W (DYHKIMOHHUPOBAHUS WHTEPHET-
MIPUITOKEHNM;



MOHUMAaHUE yrpo3 HHHOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIb30BAHUE METO/IOB
U CPEICTB MPOTUBOJCUCTBUS 3TUM YIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE TMEPCOHAIBHBIX JTaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTU M TUTHEHBI MpU padboTe C
KOMITBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMH HHU(PPOBOTO OKPYKEHHUS, TOHUMaHUE
MIPABOBBIX OCHOB HCIIOIH30BAHUS KOMIIBIOTEPHBIX TPOTpaMM, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPUHIMUIIOB JAUCKPETU3AIMK PA3JIMYHBIX BHUJOB
uHopMaIuu, yMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluHu,
YMEHUE OTNPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyn JaHHBIX, OIICHHBATh H3MCHCHUE
BpEMEHU TMepeaayn TpH HW3MEHEHHH WH(QOpMarmoHHOTO 00BhEéMa JTaHHBIX |
XapaKTepUCTUK KaHaja CBSI3H;

yYMEHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJI, AITOPUTMA IMIOCTPOCHHUSI 3aIMCH YKCJIa B TIO3UIIMOHHON CHCTEME CUHUCIICHUS
C 3aJaHHBIM OCHOBAaHWEM M IOCTPOCHHS YHUCIA MO CTPOKE, COJAepiKaIleil 3amuch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHUCIICHUS C 3a]JaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

YMEHHUE BBINOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKECHHM, HCIIONb3YS
3aKOHBI aITreOphl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBHIPAKCHHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOymIe
WCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BIBAHUS, COACPIKAIIETO
NepeMEeHHBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHUS U CUCTEMbI ypaBHEHUIA;

MOHMMaHuE 0a30BBIX AJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uH(popMaruu (3arruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIaIa3oHe, 00paboTka MHOTOPA3PSAHBIX EITBIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JPYTUX), AJITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHUE OMNpPEAeNATh CI0XHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHupoBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IepeOOpHBIC
QITOPUTMBI, IBOMYHBIA TIOWCK) W TMPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BIIAJICHUE YHUBEPCAJIHHBIM SI3bIKOM IMPOTPAMMUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JaHHBIX W
CTPYKTypax JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IPOTPaMMBI:
OTIPEICIIATh PE3YNBTAThl PA0OTHI MPOTPAMMBI MPHU 3aJAHHBIX UCXOJIHBIX JTaHHBIX,
OTIPEJICNISITh, MPU KAKUX HCXOJHBIX JTAHHBIX BO3MOKHO TOJIYYCHHE YKa3aHHBIX
pE3YNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMUOKE B padboTe
IpOrpaMmbI, (HOPMYIUPOBATH MPETIOKEHHUS 110 YIYUIISHUIO IPOTPAMMHOTO KOJIa;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPUAJIbI C UCTIOJIBb30BAHUEM BO3MOXKHOCTE COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIU34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYasi BHIYUCICHHE CYMMBbI, CPEIHETO apu(PMETHUECKOTO,
HAauOOJIBIIIETO W HAWMEHBIIETO 3HAYCHHM, pEIICHHEe YpPaBHEHWU, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, pelieHue  3a1ady
MPOTHO3UPOBAHUS).

B npouecce uzyuenus xypca UHGOpMATUKU YTriayOJn€éHHOTO ypoBHS 6 11
Ks1acce o0Oy4aronuMucs OyayT JOCTUTHYTHI CIEAYIONINUE TPEAMETHBIC PE3YJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJbI), HCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU MIPH Tepenade
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOINEHUSI MPU U3BECTHOM YACTOTE€ CUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JJAHHBIX;

YMEHHE pellaTh aJrOpUTMHUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(371241 TOCTPOEHUSI ONTUMAIBHOTO ITyTH MEK/Ty BepIInHaMU Tpada, onpeaeneHus
KOJIMYECTBA  PA3JIUYHBIX IyTEd MEXKIYy BEpPIIMHAMH OPUEHTHUPOBAHHOTO
aIMKJIMYECKOTo rpada), yMeHHEe UCII0JIb30BATh JE€PEBbsS MIPU AaHAIU3E U MIOCTPOCHUU
KOJIOB U JIJISI IPEACTAaBICHUS apu(METHUECCKUX BBIPAXKEHUM, MPU PEIICHUH 3aj]1ad
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MpOrpamMm 0a3oBbIe
aJITOPUTMBI, YMEHHE KCMOJIb30BaTh B MPOTpaMMax JaHHBIC PA3JIUYHBIX THUIOB C
Y4ETOM OTPAHWYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIIeHUH 33]1a4 CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBAPH, CTEKU, OUEPEIU, IEPEBbSA),
WCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJApPTHBIE U COOCTBEHHBIE MOMPOTPAMMBI JIJ11 00paObOTKH YUCIIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TpH pa3paboTKe MporpamMm OHOIUOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMHUPOBaHUs], YMEHUE JOKYMEHTUPOBATH POrPAMMBI;

YMEHHE CO3aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CpEICTBAX
co37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TAOJWYHBIC (PEISIIIHOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3axX JaHHBIX, BHITIOJIHITH COPTHPOBKY H
MOWCK 3amucedl B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyr 0a3y MaHHBIX) U
CIIPaBOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUUECKUE MOJIENIH JJI aHAINU3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€JIb MOJCITUPOBAHHSL, BBITIOIHITH aHAIH3
pe3yabTaTOB, IMOJYYEHHBIX B XOJ€ MOJCIUPOBAHHS, OIICHHBATh COOTBETCTBHE
MOJIENIA MOJEIUPYEeMOMY OOBEKTY WM MPOLECCY, MPEACTABIATh DPE3YJIbTaThl
MO/JICJIMPOBAHMS B HATJISIAHOM BHJIE;

YMEHHE OpraHU30BBIBATH JMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIONb30BAaHUEM PA3UYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTHM, TMOHUMAaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMaHHE OCHOBHBIX MPHHIUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
MPUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJIEKTa B PA3NUYHBIX O0JACTX,
HAJIMYUE TPEJCTABICHUA O Kpyre perraeMbIX 3a7ad MaIIuHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJAaCCU(PUKALUU U MPOTHO3UPOBAHUS) HAIMUYUE MPEACTABICHUM
00  HUCHOJB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B PA3IUYHBIX
npodeccuoHaNnbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KosnunuyecrBouacos DJIeKTPOHHbBIE
[
HaumeHoBaHuepas3aejioB U (uudgposbie)
n/ Bcer KonTpoabsubiepador  IIpakTtudyeckuepador
TeMIIPOTrPaMMbl o0pa3oBaTebHBIEpeCyp
0 bl bl
Ccbl
Pa3nea 1.1lnppoBasirpamoTHOCTH
11 Kommbrotep - yHUBEpcanbHOE 6
' YCTPOMCTBO 00PabOTKHU JaHHBIX
1.2 [IporpammHoeobecieueHue
1.3 KomnbrotepHbieceTn 5
1.4 HNudopmannmonHas6e301macHOCTh 7 2
Uroronopazneny 24
Pa3nea 2. TeopernyeckneocHOBHIMHPOPMATHKH
[IpencraBnennennpopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
2.2 OCHOBBIANTEOPBIITOTUKH 14 1
2.3 KomnerotepHasiapudmerrka 7 1
Uroronopazneny 40
Pa3nes 3.AnropurmMsl 1 IPOrpaMMHUpPOBaHue
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHbleanropuTMbl 2
3.3 YuclIeHHBIEMETOIBI
34 AAropuTMBI00pa00TKHUCUMBOIBHBIX JAH 5 1

HBIX




3.5 AnTOpUTMBIOOPAOOTKUMACCUBOB 10 3.5
Hroronopazneny 44
Pasznea 4. UnopMaumoHHbIETEXHOJIOT UM
4.1 O0paboTKATEeKCTOBBIXJOKYyMEHTOB 6 2.5
4.2 AHanu3gaHHbBIX 8 3
Hroronopazneny 14
PesepBHOEBpEMs 14
BILEE KOJIMYECTBO YACOB I1
OBII{ OJI CTBO HACOB I10 136 15

I[TPOTPAMME




11 KIIACC

N KonuyecrBouacos DJIEKTPOHHbBIE
°
HaumeHoBaHuepas3aejioB U (uudposbie)
n/ Bcer KonTpoubHubiepadot IIpakTnuyeckuepador
TEeMIIPOrpaMMBbI o0pa3oBaTebHbIEpeCypC
1 0 bl bl
bl
Pa3nea 1.TeopernyeckneocHOBLIMHGOPMATHKH
Nudopmanus u
1.1 (opua 10 25
MH(OPMALIMOHHBICTTPOLIECCHI
1.2 MonenupoBanue 8 2
Hroronopaszneny 18
Pa3nes 2.AnroputmMsbl 1 IPOrpaMMHUPOBaHue
2.1 DNIEMEHTHITEOPUUATITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbIIAHHBIX 28 10
OCHOBBIOOBEKTHO-
2.3 OPUEHTUPOBAHHOTOIIPOTPAMMHUPOBAH 16 4.5
us
Hroronopaszneny 50
Pazjnen 3.UndopmannoHHbIETEXHOJIOTHHI
KomnsrorepHo-
3.1 P 8 2
MaTEMaTHYECKOEMOIETUPOBAaHUE
3.2 Ba3prgaHHBIX 10 4
3.3 Be0-caiitbt 14 4
34 KomnbrotepHasrpaduka 3.5
3.5 3D-MoaenupoBaHue 3




Uroronopazneny 48

PesepBHOEBpEMs 20

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 136

36.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KoanuectBouacon
1| HJarau3zy  DiaexkTpoHHblenudpoBbieodpa3o
Temaypoxka Bc  Kourpoabnsl  IIpakrnyecku
/ YyeHHus BaTeJIbHbIEpeCcypChl
I ero  epadoThbl epadoThI
TpeOoBaHMs TEXHUKU OE€30MMACHOCTH U
TUTHUEHBI IpU paboTe ¢
1 KOMITbIOTEPAMH U IPYTUMHU 1
KOMIIOHEHTaMH I POBOTO
OKPYXKECHHS
) [TpuHIHIBEI PAOOTH KOMITBIOTEPOB U |

KOMIIBIOTCPHBIX CUCTEM

OOMeH TaHHBIMH C IIOMOIIBIO IITHH.
KoHTposIephIBHEIIHUX YCTPOHCTB

ABTOMaTI/I‘leCKOGBBIHOHHCHI/ICHPOFpa
MMBIIIPOHECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JOJITOBPEMEHHASI TAMSATb.
KoHTposnieps! BHEIIHUX YCTPOMCTB.
[IpssMo#t mOCTYyN K TaMATH

COBpCMeHHBICKOMHBIOTCpHI)ICTCXHOJ'I
oruu

[IporpammHoe obecnieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX 1

CUCTEM U MOOUJIbHBIX YCTPONCTB




CucreMHOE ITPOrpaMMHOE
oOecneuenue. OnepanuoHHbIE
CHUCTCMbI

Yrunutsl. J{paiiBepbl yCTpOUCTB.
[TapannensHOE MPOrpaMMHUPOBAHKE

10

WHcTannsanus u IenHCTaIIIS IS
MPOrPaMMHOTO O0eCTICUeHUs

11

12

13

14

®daiisioBble cucTeMbl. [[puHIHNIBI
pa3MelieHus 1 UMEHOBaHUs (DaityioB B
JIOJITOBPEMEHHOM MTaMSITH.
[TaGoHBIIsIONACAHUATP YT AITOB

3akoHomaTenbcTBO Poccuiickoit
®denepanyu B 00JIACTH MPOTPAMMHOTO
o0ecrieueHns U JaHHBIX

[TpuHIUIIBI TOCTPOCHUS U
anmnapaTHble KOMITIOHEHTHI
KOMITBIOTEPHBIX CETEH.
CeTeBbIeNPOTOKOIIBI

CerplHTEpHET

15

16

Paznenenne IP-cetn Ha mojaceTH ¢
TTOMOIITbI0 MaCOK ITOJICETEH

CereBocaIMUHACTPUPOBAHUE

17

Buasl nesatenbHOCTH B CETH
Nurepner. CepBucel HTEpHETA.
l'ocynapcTBeHHBIE 2JIEKTPOHHBIE
CEPBUCHI U YCIYTU

18

HudpopmannonHas0e30macHOCTb




19

20

Bpenonocusle mporpamMmmHoOe
o0ecrieyeHrne 1 MEeTo 16l OOPHOBI C
HHUM

[TpakTrueckas paboTa 1o Teme
"AHTUBHPYCHBIC TPOTPAMMBI"

21

OpI‘ aHU3aluvsd JIMYHOI'O apXuBa
uHpopmanuu. PesepsHoe
KOIIMPOBAHUE.
[NTaponpHas3amuTaapxuBa

22

23

24

IudpoBanre1aHHBIX

AnroputmimndpoBanus RSA.
Creranorpadus
[IpakTuyeckas pabora 1o Teme
"[lInppoBanue n1aHHBIX"

25

26

Nudopmanus, 1aHHbIC ¥ 3HAHHSL.
NHubopmanmoHHBIe TIPOIIECCH B
pUPOJIE, TEXHUKE U OOIIECTBE
HenpepbiBHBIE U TUCKpPETHBIE
BEJIMYHMHBI U CUTHAJIBL.
Heo6xoauMocTh AUCKpETHU3 AN

uH(popMalnu, NpeJHa3HAYeHHOM JIIs

XpaHeHus, epeiayu U o0paboTKH B
U(ppPOBBIX cUCTEMAX

27

JIBon4yHOE KOJIMpOBaHUE.
PaBHOMEpHBIE M1 HEPAaBHOMEDPHBIE
KoJbl. [lekoaupoBaHue COOOIICHUH,
3allMCaHHBIX C ITIOMOIIIBIO
HEPAaBHOMEPHBIX KOJOB




VYcenosue dano. [loctpoenne
OJIHO3HAYHO JACKOAUPYEMBIX KOJIOB C

28 noMoIibio aepesa. ['papAi. A.
Mapxkosa
Enunuiibl usmMepenus KoiamyecTBa

29 nHpopmaruu. AndaBUTHBIN TOIX0T K
OLIEHKE KOJIMYeCTBa UH(OpMAIIH

30 CucTeMbICUHCIICHUS

31 IlepeBoa uncen U3 OAHON CUCTEMBI
CUHCIICHUS B JIPYTYIO
JIBonuHasi, BOCbMEpUYHAS U

32 HIECTHAAIATEPUYHAsL CUCTEMBI
CUHCIICHUS, CBSI3b MEXKTY HUMH
JIBonuHasi, BOCbMEpUYHAS U

33 HIECTHAAIATEPUYHAsL CUCTEMBI
CUMCIICHUS, CBSI3b MEXKY HUMH
JIBowuHasi, BOCBMEpPUYHAS U

34  mecTHaJgUaTepUYHAasi CUCTEMBI
CUMCIICHUS, CBSI3b MEXKY HUMH

35 ApudmeTrnueckue onepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36 TpouvHassypaBHOBEIIIEHHAsICHCTEMACY
UCJICHUS

37 JBonuHO-
JECATUYHASICUCTEMACUUCTICHUS

38 KonnpoBanuerekcToB

39  PactpoBoekoAMpOBaHUEN300pAKECHUN




40

41

42

43

[IpakTrueckas paboTta 1mo Teme
"Jluckperusanus rpaduaeckoit
uHpopmarun"

[[BeToBbIE MOAEN. BekTOpHOE
kogupoBanue. ®opmatsl (aitios.
TpéxmepHasrpaduka.
OpakranpHasTpaduka
Konunposanue 3Byka. O1nieHka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX MPHU 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psITHOCTH
KOJMPOBaHUS

[TpakTrueckas paborta 1mo Teme

"JluckpeTusanus 3ByKOBOU
uHpopmarnun"

44

45

46

47

OCHOBBIATEOPBIIIOTHKT

Jlornueckueonepanuu.
TaOMUIBIMCTHHHOCTH

Jlormueckue BBIPAXKCHUS. Jlormueckue
TOXACCTBA. Z[OKa?»aTCJ'IBCTBO
JJOTHYCCKHUX TOXKIACCTB C IOMOIIBIO
Ta6J'II/II_[ HCTUHHOCTHU

[IpakTuyeckas pabora o Teme
«[Toctpoenue u ananu3 TadIUIl
UCTUHHOCTH B TaOJIMYHOM
poLeccope»

48

Jlormueckme OoIr€panru U orncpanuun
Haa MHOXKXECTBaMU




49

50

Jlormueckue OoII€paliru U orncpanuun
Haa MHOXXCCTBaMU

3aKoHbI aNreOphl JTOTHKH.

DOKBUBaJIEHTHbIE MPe0oOpa3oBaHUs
JIOTUYECKUX BBIPaXKCHHM

51

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUI

52

Jlornueckue GpyHKIHUUA. 3aBUCUMOCTh

KOJIMYECTBA BO3MOKHBIX JJOTHYECKUX
(GYHKIUI OT KOJIMYECTBA apTyMEHTOB.
[ToHBIECHCTEMBUTOTHYECKUX () YHKITH

v

u

53

Kanonnueckue GpopMbl TOrmuecKmx
BbIpaxkeHHIl. CoBepIIEHHbIE
JU3BIOHKTUBHbBIE 1 KOHBIOHKTHBHbBIE
HOpMaJIbHBIE ()OPMBI, ATTOPUTMBI HX
MOCTPOEHUS 10 TaOJIUIIE UCTUHHOCTH

54

55

Jlornyeckue 2I€MEHTHI B COCTaBE
KOMITbIOTEpA

Tpurrep. Cymmarop.
MHoropa3spsIHbIIICyMMaTOp

56

ITocTpoeHne cxem Ha JTOTHYECKUX
3IIeMEHTaX. 3alKch JJOTUYECKOTO
BBIPAKEHHUS 110 JIOTUYECKOU CXeMe

57

58

MukpocxeMbl U TEXHOJIOTHSI UX
IIPOU3BOJICTBA

HpCI[CTaBJ'ICHI/IC OCJIbIX YHUCCII B
MNaMsTU KOMIIBIOTCPA.




59

60

61

OrpaHuyeHHOCTb JMana3oHa YuCell
MIpU OTPAaHUYCHUH KOJIMYECTBA
pa3psiIoB.
[Tepenonnenunepa3psiAHONCETKU
be33HakoBbIe U 3HAKOBBIC JJAHHBIE.
3HAKOBBIN OUT. JIBONUHBIHM
JOIOJIHUTEIBbHBINA KO
OTPULIATEIIbHBIX YUCET

[ToOuTOBBIE TOTHUECKUE OTIEPAIIH.
Jlornueckwii, apudmeTrnaeckuii u
UKINYECKUI CIBUTH

HIudpoBaHue ¢ TOMOLIHIO ITOOUTOBOM
oneparuu «vckirovaroniee NI

62

63

64

65

HpeIlCTaBJIeHI/Ie 1 XPaHCHUC B IMaMATU
KOMITBIOTCPA BECHICCTBCHHBIX YHUCCIT

Brimonnenue onepanuii ¢
BEILIIECTBEHHBIMU YNCIIAMH,
HAKOIUIEHUE OLIUOOK MU
BBIUHCIICHUIX

[TpakTryeckas pabora o Teme
«3y4yenne nopaspsHOro
MalIMHHOTO MPEACTABICHHUS 1IENIbIX U

BC€HICCTBCHHBIX YHCEII»

AHaJ'II/I3aHTOpI/ITMOB

66

OTansl peleHns 3a1a4 Ha
KoMIibroTepe. MHCTpymMEeHTanbHbIE
CpenCcTBa: TPAHCIATOP, OTIIAIUHK,
PO HITUPOBIITUK




Cpena nporpaMMHupOBaHMUS.
Komnumnsamnus u uaTepnperanus

67 nporpaMM. BupTyanbHble MaIlIUHBEI.
WNHuTerpupoBanHas cpena pa3padoTKu

68 MeToabI0TIIaIKUIIPOTpaMM

60 Tumbl IEPEeMEHHBIX B SI3bIKE
IPOrPaMMHUPOBAHHUS

70 | OO6paboTKareIbIXgyuce

71 O06paboTKaBeIIeCTBEHHBIXUYNCET

7 Crny4aiiabie 1
IICEBIOCITyYaiHpIeunca

73 | BerBnenus. Ci10XHbICyCIOBUS

74 Hukisl ¢ ycioBuemM
L{uKJIIBI 110 TIEPEMEHHOM.

75 = B3aumo3zameHsIeMOCTh Pa3IUnYHBIX
BUJIOB IIHKJIOB

76 OO6paboTka HaTypaJbHBIX YHCEN C
HCIIOJIb30BaHUEM ITHKIIOB
HaxoxxeHre Bcex MpOCThIX YHCEN B

-7 | SANAHHOM JHamasoHe [IpakTrueckast 0.5
pabota o Teme «Pemenue 3agau '
METO/10M nepedopay

78 HNuBapuanTmkia

79 | JIoOKyMEHTHUpPOBaHUENPOIpaMM

20 O06paboTka TaHHBIX, XPAHSIIINXCS B
daiinax

81 Pazbuennesanaunnanoa3agaqn




82

Hcnonp3oBanue cTaHaapTHON
OMOINOTEKH SI3BIKA
nporpammupoBanus. [loaxnouenue
OMOTMOTEK MOAMPOTrPaMM CTOPOHHUX
IIPOU3BOJAUTEIICH

83

84

[ToanporpamMmsl (TIpoLieTyphl 1
$yHKIHN)
[ToanporpamMmsl (TIpoLieTyphl 1
yHKIHH)

85

86

87

88

[IpakTuyeckas pabora o Teme
"PazpaboTka moamporpamm"

Pexypcus. PexkypcuBHbie 00bEKThI
(ppaxrainsr). PexypcuBnbie
nporeypsl U (PyHKIHH.
Hcnonb30BaHnecTEKaUIA0PraHu3anu
HUPEKYPCUBHBIXBBI30BOB

[TpakTnyeckas pabora o Teme
"PexkypcuBHBIE IOTPOrPaMMBbI"
MonybHBIMIPUHLIUIIIIOCTPOESHUSAIIPO
rpamMm

&9

90

91

YuciaeHHbIEMETO I

[TpakTideckas paboTa 1Mo Teme
«HucneHnHoe penieHnue ypaBHEHUIN»
Hcnonp3oBanne TUCKPETU3ALNUN B
BBIUMCIIMTENLHBIX 3aa4ax

92

[TpakTrueckas paboTa 1o Teme
«[TpubmmKEHHOE BRIYHUCICHHE JITTHH
KPUBBIX | TUIOIaAeH puryp»




93

94

95

[TpakTrueckas paboTa 1o Teme
«ITouck makcumyma (MUHUMYMa)

G YHKITII

O06paboTka CUMBOJILHBIX JIaHHBIX.
ANTOPUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJACYET KOJUYECTBA
MOSIBJICHUI CUMBOJIA B CTPOKE

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX

CTPOK: pa361/IeHI/Ie CTPOKH Ha CJIOBa I10
HpOGGJ’ILHHM CHUMBOJIaM

96

AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: TIOMCK MOJICTPOKU BHYTPH
JIAaHHOW CTPOKH; 3aMEHa HallICHHOMN
MOJICTPOKH Ha IPYTYIO CTPOKY

97

[IpakTuyeckas pabora o Teme
"O0OpaboTKa CTPOK C UCTIOJIB30BAHUEM
(GyHKIMI cTaHIapTHON OMOINOTEKU
A3bIKa IPOrPAMMUPOBAHUS"

98

99

10

I'enepanus cioB B 3a1aHHOM
andasure
MaccuBbl 1 TOCIIEI0OBATEILHOCTH

yucen. [Ipaktuueckas pabora mo reme
"3amostHene Mmaccusa"

O06001EHHBIEXapPAKTEPUCTUKUMACCUB
a

0.5

10

JIMHEeNHBII TOUCK 3aJaHHOTO
3HauyeHus B MaccuBe. [IpakTuueckas

0.5




pabora o Teme "JIuHEHHBII TOUCK

3aJaHHOr0 3Ha4YeHus B MaccuBse"

[TpakTrueckas paboTa 1o Teme

10 "Ilonck MMHUMaIBHOTO 1
2 (MaKCHMaJILHOTO) DJIEMEHTA B
YHUCJIOBOM Maccuse"
CopTupoBKa 0THOMEPHOTO MacCcHBa.
10 [TpocTbie METOIbI COPTUPOBKH.
3 [TpakTrueckas paboTta 1mo Teme 0.5
"[IpocThie METOBI COPTUPOBKHU
Maccua"
CoptupoBka ciusiHueM. beicTpas
COpPTUPOBKA MaccuBa (aJITOPUTM
10 .
4 QuickSort). 0.5
[TpakTrueckaspadboranoreme
"bricTpasicoptupoBkamaccupa'
JIBOWYHBIN MMOUCK B
10 | oTcOpTMPOBaHHOM MAacCHBE. 0.5
5 [TpakTrdeckas paboTa mo Teme ’
" JIBOUYHBINA MOUCK"
10
6 JIBymepHBIEMaCCHBBI (MATPHUIIbI)
10
7 ANTOpUTMBIO0PAOOTKUMATPHI]
10
2 PemennesagayananusaganHbIx
10

CpeacTBaTeKCTOBOTOMpoIeccopa




KomnrerorepHasiBEpcTkaTekcTa

[TpakTrueckas paboTa 1o Teme

11 .

| BépcTka 10KkymMeHTOB ¢ 1
MaTeMaTHu4ecKuMH Gpopmynamu"

11

) WNHcTpyMeHThIpEIeH3upOBaHus

11 IlpakTuueckas paboTa 1o teme |

3 "MHoOrocTpaHU4HbIE TOKYMEHTHI"
O6naynsle cepBuchl. KomnekTuBHas

1 paboTa ¢ JOKyMEHTaMH.
[TpakTueckas paboTta 1mo Teme 0.5
"KonnexktuBHas padoTta ¢
JOKyMeHTaMu"

11

5 Ananu3gansabix. bonbimenanabie

11

6 MaimmaHoeo0y4ueHne

11 AHanu3 1aHHBIX C TOMOIIbIO

7 AIIEKTPOHHBIX TAOJINIL

1 [TpakTuyeckas pabora o Teme

2 "AHanu3 JaHHBIX C TOMOIIBLIO 1
JJIEKTPOHHBIX Ta0IHII"
[Toctpoenue rpadukoB QpyHKIUHA.

1 [IpakTuyeckas pabora o Teme
"HarnsgHoe npeactaBieHue 0.5

PE3yJIbTaTOB CTaTHUCTUYECKOMN
06pa6OTKI/I JaHHBIX B BUAC AUarpaMm




cpe€acTBaMu pe€aaKTopa 3JIEKTPOHHBIX

Tabnun"

12 Jlunuu tpennpa. [Ipaktuueckas padora

0 o teme "[logbop nmuHMM TpeHna, 0.5
MPOTrHO3MpOBaHUE"
[Mon6op mapamertpa. [IpakTrueckas

12 | paOota no reme "UucineHHoe penieHne 0.5

1 YpaBHEHUH € TTOMOIIBIO TI0100pa ’
napamerpa"
OntuMu3anus Kak moucK

| | HAWIYHIIEro pelIeHHs B 3a0aHHEIX

) ycnoBusix. [Ipaktuueckas pabota mo 0.5
teMme "Pemenue 3a1a4 ONTUMU3ALNN C
MTOMOIIBIO AJICKTPOHHBIX Ta0IHIT"

12

3 Pe3epBHOEBpEMs

12

4 PesepBHOEBpEeMs

12

5 PesepBHOEBpEMS

12

6 Pe3epBHOEBpEMs

12

7 PesepBHOEBpEMS

12

2 PesepBHOEBpEMS

12
PesepBHOEBpEMS




13

0 Pe3epBHOEBpEMS 1

13

| Pe3epBHOEBpEMS 1

13

) PesepBHOEBpEMS 1

13

3 Pe3epBHOEBpEMS 1

13

4 PesepBHOEBpemMs 1

13

5 PesepBHOEBpEMS 1

13

6 PesepBHOEBpems 1
OBIIEE KOJIMYECTBO YACOB I10 13 0 15
[TPOI'PAMME 6 '




11 KIIACC

Ne KoanuyecTBOo4acoB
n Jarau3zy JyekTpoHHbIeNN(PpPOBHIEOOPA30B
/ Temaypoka Be KonTpoabHbl MpakTuyeckun S ATeTLHBIEPECYPChI
I ero  epadoThbl epadoThI
KomnuectBonndopmaruu 1
AJITOPUTMBICKATHS TAHHBIX 1
AnroputmXadhmana 1
[TpakTHueckas paborta 1mo Teme
4 "CikaTue JaHHEIX ¢ IIOMOIIBIO 1 1
anroputMa Xaddmana"
5 Anroput™m LZW 1
AJTOPUTMBI CIKaTUSI TAHHBIX C
norepsamu. [Ipaktuueckas pabora
6 mo TeMe "CxaTtue JaHHBIX C 1 0.5
norepsmu (anroputmsl JPEG,
MP3)"
CxopocThIiepeaun1aHHbIX 1
IToMeX0yCTONYMBBIEKOIbI 1
9 [IpakTuyeckas pabora o Teme | |
"ITomexoycToitunBbie KOJbI"
Cuctembl. KOMIIOHEHTBI CHCTEMBI
U UX B3aUMOJIEICTBUE.
10 Cucremuslii 3¢ dexr. Ynpasnenue 1
KaK MH(QOPMAaIMOHHBIH MpoLecc.
OOGparHascBs3b
11 Mojenu 1 MOJIETMPOBAHUE 1




12 I'padmr

13 Pewenue 3ana4d ¢ nomMoubr0
rpagoB

14 = JlepeBbs

15 OCHOBBITEOPUHUUTP
[IpakTuyeckas pabora o Teme

16 "ITorcK BBIMIPBIIIHON CTpATETUN
B UTpe ¢ MOJIHOH nHpopMarmen"

17 CpencTBancKyCcCTBEHHOTOMHTEILI
eKTa
[TpakTryeckas pabora no Teme

18 "CpencTBa HCKYyCCTBEHHOTO
MHTEJUIeKTa"
dopmanuzanus NOHATUS
anroputMma. MammHa TeropuHra

19 KaK YHUBEPCAJIbHAs MOJEIb
BbIyKCIIeHUN. TesucHépua—
TrropuHra
[IpakTuyeckas pabora o Teme

20 "CocraBieHHe IpOCTON
IIPOrPaMMBI JUIsl MAIIUHBI
Teropunra"

21 Mammunallocra

2 HopmaneusieanropudgmbeiMapkos
a

3 ANTOPUTMUYECKU HEpa3peIIMble

3aga4u. 321,[[8.‘-13. OCTaHOBA.




24

HeB03MOXHOCTEaBTOMATHUUECKOH
OTJIAIKUTIPOTPAMM

Cl0XXHOCTLBBIUNCIIEHUN

25

ITonck npocTeIX yKcel B
3aIaHHOM JIMAIIa30HE C ITIOMOILBIO
AIrOPUTMa «PEILETO
Opatochena»

26

27

28

[IpakTuyeckas pabora o Teme
"ITorck MpOCTBIX YUCEI B
3a/laHHOM Jlnana3zoHe"
MHoropa3psHbie Lenble Yncia,
3a/1a4M JUIMHHON apudmeTuku
[IpakTuyeckas pabora o Teme
"Peanu3anys BEIYUCIEHUN C
MHOT'Opa3psIHBIMUA YHCIIaMK"

29

CrnoBapu (accolluaTuBHBIC
MacCHBBI, 0TOOpaXKeHHs). XIiI-
tabnuiel. [TocTpoenue
aJ1(haBUTHO-4aCTOTHOTO CJIOBaps
JUIS 33JJaHHOTO TEKCTa

30

[IpakTuyeckas pabora o Teme
"ITocTpoenue andaBUTHO-
YaCTOTHOTO CJIOBAps JJIst
3aJaHHOTO TeKkcTa"

31

AHainn3 TeKCTa Ha €CTECTBEHHOM
s3bIKe. Brimenenue
OCJIENOBATEIILHOCTEN 110




32

mabnony. Perymsipasie
BbIpaKeHMs. YacTOTHBIMAHAIN3
[IpakTrueckas paboTta 1mo Teme
"AHanu3 TeKcTa Ha €CTECTBEHHOM
SI3BIKE"

33

Crexu. AHanu3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

34

35

36

37

Brraucnenue apugmernyeckoro
BBIPpAXKXCHUA, 3AlIMCAHHOI'O B
noctukcHou hopme

[TpakTrdeckas paboTa 1o Teme
"Brruucnenue apupmMeTHIecKoro
BBIPXCHHSI, 3aIIICAHHOTO B
noctdukcHou hopme"

Ouepenu. Mcnons3oBanue
ouepen Al BpeMEHHOTO
XpaHEHUs JaHHBIX
[IpakTuyeckas pabora o Teme
"Ucnonbs3oBanue ouepenn”

38

Hepesbs. Peanuzanus nepesa ¢
MOMOIIbIO CCBUIOYHBIX CTPYKTYD.
JIBoruHble (OMHAPHBIE) AEPEBBA.
IToctpoenune nepesa aJist
3aJJaHHOTO apU(PMETUIECKOTO
BBIPKEHUS

39

[TpakTrueckas paboTa 1o Teme
"Ucnonp3oBaHne 1EPEBHEB IS




40

BBIUHMCIICHUSI apuU(PMETHIECKUX
BbIpaXEHUI"

PekypcuBHbIe aIrOpUTMBI 00X0/1a

nepeBa. Mcnonb3oBaHue cTeka u
ouepeau it 00Xo/a aepeBa

41

PexypcuBHBIe anroput™Mel 00X01a
nepesa. Mcnonb3oBaHue CTEKa U
ouepenu A 00xoja aepena

42

AnropuTMEI Ha Tpadax.
ITocTpoeHre MUHUMAIBLHOTO
OCTOBHOTO JI€pEBa B3BEILIEHHOI'O
CBSI3HOTO HEOPUEHTHPOBAHHOI'O

rpada

43

44

45

O06xox rpada B riryouny. O6xo1
rpada B IUpUHY

KosmdecTBo pa3inyHbIX MyTeH
MEXy BEPITHHAMU
OPHEHTHPOBAHHOTO
aIMKJINYECKOro rpada

Anropurm/IefikcTpsl.

46

[IpakTuyeckas pabora o Teme
"BeIunciieHne UTHHEI
KpaT4yaniiero myTH Mex1y
BepLIMHAMU Tpada (aIroputm
JeiikcTpsbr)”

47

48

Anropurm®roiiga—Y opiasmia

33.2[&‘{1/1, peuracMbIC C MTOMOIIBIO
JAUHaAMHUYCCKOI'O




49

50

51

IIPOrPaMMHUPOBAHUS: BHIYHCICHUE
PEKYpPCUBHBIX (DYHKITUI
[TpakTrueckas paboTa 1o Teme
"BrrunciieHue peKkypCuBHbBIX
GYHKIHHA ¢ TOMOIIBIO
JTUHAMHYECKOTO
nporpaMMupoBasus”

3aauu, peraeMble ¢ TOMOIIbIO
JTUHAMHYECKOTO
MIPOrPaMMHUPOBAHUS: TOACUET
KOJIMYECTBA BAPUAHTOB

[IpakTuyeckas pabora o Teme
"[Toxcuér KoMYecTBa BAPUAHTOB
C TIOMOIIIBIO TUHAMUYECKOTO
porpaMMupoBaHus"”

52

3amauu, perraeMbie ¢ TOMOIIBIO
JUHAMHYECKOTO
MPOrPaMMHUPOBAHUS: 3a/1a4H
ONTUMM3AIIH

53

[TonsaTne o mapagurmax
nporpamMmmupoBanus. O630p
A3BIKOB ITPOTrPAMMHUPOBAHHUS

54

55

TTousitiie 00 0OBEKTHO-
OpPHUEHTUPOBAHHOM
IPOrPaMMHUPOBAHUN

O0bekThI U Ki1accel. CBOMCTBA U
METOAbI OOBEKTOB




56

57

OOBEKTHO-
OPHUEHTUPOBAHHBIHAHAIIN3
[TpakTrueckas paboTa 1o Teme
"Mcnosib30BaHME TOTOBBIX
KJIACCOB B Iporpamme"

58

Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOT O
HoAX0/a

59

60

61

[IpakTuyeckas pabora
"Pa3paboTka mpocToil MporpaMmMbl
C HCIIOJIL30BAaHUEM KJIACCOB"
Nuxkancynsauus. [paktuueckas
pabota o Teme "Pa3paboTka
KJIacca, UCIOJIb3YIOIIETO

WHKAICYAInI0"

Hacnenosanue. [Tomumopduzm

0.5

62

[IpakTuyeckas pabora o Teme
"Pa3paboTka uepapxuu kjiaccoB"

63

64

65

Cpenbl ObICTPOI pa3pabOTKH
nporpamm. IIpoektupoBanue
uHTepdeiica moab30BaTeNs
[TpoexTrpoBaHuenHTepdericanon
b30BaTENsA

Hcnonb3oBaHnEe FOTOBBIX

YIpaBJIIEMBIX 3JIEMEHTOB JIsl
NOCTpOeHUs UHTEepdeiica




66

67

[IpakTrueckas paborta 1o Teme
"Pa3paboTka mporpaMmel ¢
rpaduueckuM uHTEpPeiicom”

N3y4eHneBTOpOros3bIKaporpam
MUPOBaHUS

68

N3yuyenneBToporosssikanporpam
MUPOBaHUs

69

70

71

OTanbIKOMIIbIOTEPHO-
MaTeMaTUYeCKOTOMOIETUPOBAHUS

Juckperusanus npu
MaTeMaTUYECKOM MOJICIIUPOBAHUH
HENPEPBIBHBIX MIPOLIECCOB.
MoenupoBaHUEABUKECHUS

[TpakTrueckas paboTta 1mo Teme
"MoaenupoBaHue IBUKECHUS"

72

MogenupoBanue OMOJIOTHUECKIX
cucreM. [Ipaktruueckas pabota mo
teme "MonenupoBaHue
OMOJIOTHYECKHUX CHUCTEM"

0.5

73

74

Maremarnueckue MOJEH B
YKOHOMHUKE. BEIUNCIUTEILHBIE
AKCIEPUMEHTBI C MOJIETSIMHU

BeposiTHOCTHBIE MOJENH.
[TpakTrueckas paboTa 1o Teme
"MMuUTalMOHHOE MOJIETUPOBAHUE
C IIOMOIILI0 MeToa MoHTe-
Kapmo"

0.5




75

76

KommbroTepHOoeMOAeTMpoBaHHEC
UCTEMYIIPABJICHUS
O6paboTkape3yabTaTOBIKCIICPUM
eHTa

77

78

79

80

81

TabGnmuunble (peNAIHUOHHBIE)
0a3plIaHHBIX

[Touck, copTupoBka u
¢buIbTpanus 1aHHBIX. 3aMIPOCH HA
BbIOOPKY JJaHHBIX. 3aIPOCHI C
apamMeTpaMH.
Brruncisiembienons B 3ampocax

[TpakTudeckas padoTa 1Mo Teme
"Pabora ¢ roTtoBoii 0a3on
TaHHBIX"

MHororabanyHsie 0a3bl JaHHBIX.
Tumnsl cBa3eil Mex 1y TabaMLIaMu.
Buemnuit kirou. [{enocTHOCTB
0a3bl TaHHBIX

[TpakTuyeckas pabora o Teme

"Pa3zpaboTka MHOTOTAOIUYHOM
0a3bl JaHHBIX"

82

3anpockl K MHOTOTA0JIMYHBIM
0a3aM JTaHHBIX

83

84

[TpakTrueckas paboTa 1o Teme
"3anpockl K MHOTOTA0IMYHON
Oa3e maHHBIX"

S3pikynpaBienusiianabivu SQL




85

86

[TpakTrueckas paboTa 1o Teme
"VrpaBineHue JaHHBIMU C
MTOMOIITBIO s3bIKa SQL"

HepemsimmonHsie 6a3pl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87

88

89

HHTepHeT-npriIoKeHus

[TonsiTue o cepBepHOi U
KJIMEHTCKOM YacTsIX cauTa.
TexHOIOTUs «KIIMEHT — CEPBEP»,
€€ TOCTOMHCTBA U HEJIOCTATKU

OcHoBbis3sika HTML

90

[IpakTuyeckas pabora o Teme
"Co3gaHne TEKCTOBOM BeO-
CTpaHUIIbI"

91
92

Ocuossis3sika HTML
OcHoBoisa3sika HTML

93

[IpakTuyeckas pabora o Teme
"Coznianue BeO-CTpaHHULIbI,
BKJIFOYAKOLIEN MYyJIbTUMEIUIHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIE
JIaHHbIE, BUE0)"

94

95

96

OCHOBBI KaCKaIHbBIX TaOJINIT
ctuneit (CSS)

[IpakTuyeckas pabora Mo Teme
"OdopmiieHre CTPaHUIBI C
MTOMOIIBIO KACKATHBIX TaOJIHII

ctuieir"

Cuenapuunassbike JavaScript




97 Cuenapunnasizsike JavaScript
98 ®dopmbIHABEO-CTpaHUIIE
[TpakTrueckas paboTa 1o Teme
99 " " 1
O6paboTtka qaHHBIX (HOpM
10 Pazmenienue BeO-caiiToB. Ycmyra
0 XOCTHHTA.
3arpy3kadaiioBHacaiT
Kanpuposanue. Mcnpasienue
MepCreKTUBhL. [ ucTorpamMmma.
10 Koppekuus ypoBHeil, KOppeKLHs
1 [BETA.
OO0ecBeynBaHUEIIBETHIXU300pa
JKEHU N
BBon nzobpaxenuii ¢
UCIIOJIb30BAaHUEM PA3INYHBIX
10 U(PPOBBIX YCTPOHCTB. 05
2 [TpakTideckas paboTa mo Teme ’
"O6paboTka uudpoBbIX
¢dororpaduit”
Peryms. Pabota ¢ oGnactsamu.
10 ®unptpsl. [IpakTnueckas padora 0.5
3 no teme "Perymb udpoBbIx )
¢dororpaduit”
MHorocnoitHbie H300pakeHUS.
10 TekcToBbie cnon. Macka cios.
4 Kanansl.

CoxpaHeHHUEBBIICICHHO00IacTH




10 [IpakTrueckas paboTta 1mo Teme |
5 "MHorocoinble n300paxxeHus"
[ToaroroBka WirOCTpaui Jis
10 BeO-caiiToB. [IpakTudeckas 0.5
6 paboTa 1o Teme ’
" AHUMHPOBaHHBIE U300paKEeHUS"
10 Bekropnas rpaduxka.
7 Bekropusanus pacTpoBbIX
H300pakKeHUI
10 IIpaktuyeckast pabora Mo Teme |
8 "BekropHas rpaduka”
10 [TpUHIUIIBI TOCTPOSHUS U
9 PEAAKTUPOBAHUS TPEXMEPHBIX
Mozeen
1 [TpakTrdeckas paboTa 1o Teme
0 "CoztaHue NpoCThIX TPEXMEPHBIX 1
Mozenein"
11
| Cerounbslemoienu. Matepuabl
11 [IpakTuyeckas pabora o Teme |
2 "CeTouHble Moenn"
11 MoienpoBaHUENCTOYHUKOBOCBE
3 mieHus. Kamepsl
11 [TpakTrueckas paboTa 1o Teme 1
4 "Pennepunr"
11 AnmutuBHBIeTeXHOMOTHA (3D-
5 MIPUHTEPHI)




[ToHsiTE O BUPTyaJIbHOM

11
6 PEABHOCTH U JONOJHEHHOMN

peaybHOCTH
11
7 Pe3epBHOEBpeMst
11
2 PesepBHOEBpEMS
11
9 PesepBHOEBpEMS
12
0 PesepBHOEBpeMs
12
| PesepBHOEBpEMS
12
) PesepBHOEBpEMS
12
3 PesepBHOEBpEMs
12
4 PesepBHOEBpEMS
12
5 PesepBHOEBpEMS
12
6 PesepBHOEBpEMs
12
7 Pe3epBHOEBpEMSI
12

PesepBHOEBpEeMs




12
9 Pe3epBHOEBpEMS 1
13
0 Pe3epBHOEBpEMS 1
13
| Pe3epBHOEBpEMS 1
13
) Pe3epBHOEBpEMS 1
13
3 PesepBHOECBpeMs 1
13
4 PesepBHOEBpEMS 1
13
5 PesepBHOECBpeMs 1
13
6 PesepBHOECBpeMs 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

13
6

36.5




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

KoanposepsiemororpeboBanus

IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM
pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTe/ibHOM
NMPOrpaMMbl CpeHero 001ero ooOpa3oBaHus

3namv (nonumams)

1.1

[ToHnMaHue OCHOBHBIX NPUHLMIIOB YCTPOWCTBA U
(GYHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAI[MOHAPHBIX U
MOOUJIBHBIX ~ KOMIIBIOTEPOB; TEHICHIMH  pa3BUTHUSA
KOMITBIOTEPHBIX TEXHOJIOTHM; BJaJCHUE HaBbIKAMHU
paboThI C ONMEPAMOHHBIMU CUCTEMaMHU U OCHOBHBIMU
BUJIAMHU TIPOTPAMMHOTO OOECIICYCHHS ISl PEIICHUS

yueOHBIX 3a71a4 110 BHIOPAHHOM CIleluaIn3aIiu

1.2

1.3

1.4

Hanuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IIpUHIOUIIaX
OpraHu3alvii " CI)YHKI_II/IOHI/IpOBaHI/ISI KOMIIBIOTCPHBIX

cerel

Ilonnumanue OCHOBHBIX IIPUHOUIIOB JHUCKPCTU3AllUU

pa3IMYHbIX BUJOB HHPOpPMALUH

[Tonrmanue 0a30BbIX AITOPUTMOB 00PaOOTKH YMCITOBON
U TekcToBoW uHpopmauuu (3amuch  4Hcel B
MO3UIMOHHOM CHCTEME CUMCIIEHMS, IEIMMOCTh LIEJIBIX
qKCcell; HaXOKIEHUE BCEX IPOCTBIX YHMCEN B 3aJaHHOM
Jara3one; o0paboTka MHOTOPA3PSIHBIX IEJIBIX YHUCEIT;
AQHAJIN3 CHMBOJIBHBIX CTPOK M JPYIHX), aJrOpPUTMOB

IMMOUCKa U COPTUPOBKU

1.5

3HaHue GyHKIIHMOHATBHBIC BO3MOXHOCTH

HHCTPYMCHTAJILHBIX CPEACTB CPCAbI pa3pa60TKI/1

1.6

BrnaneHnve 0CHOBHBIMU CBEACHHSIMM O 0a3ax JaHHBIX, HX

CTPYKTYype, CpEACTBaxX CO3JaHus U pabOThl C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI
TEXHOJIOTHI UCKYCCTBEHHOTO MHTEJUIEKTA B PA3JIMUHBIX
00J1aCTAX; HAIMYKE TPEICTABIEHN 00 MCIOIb30BaHUHT
WH(pOPMAITMOHHBIX TEXHOIOTHI B Pa3IMYHBIX

npodeccuOHATBHBIX chepax




1.8

2.1

Biagenue TeopeTMYecKUM armapaToM, MO3BOJISIOLIUM
OCYIIECTBIIATh IIPEJICTAaBICHUE 3alaHHOT O
HaTypaJIbHOTO  4YMCla B  Pa3JIMYHBIX  CUCTEMax
CUHCIJIEHUS; BBINOJIHATh MPeoOpa3oBaHMsl JIOTUYECKUX
BBIPQKEHUH, HCIIONB3YSl 3aKOHBI aireOpbl JIOTHKH,
OTIpeNeNATh KpaTyalIuii myTh BO B3BEIICHHOM rpade u
KOJIMYECTBO nyTen MEXIY BEPILMHAMUA

OPHUEHTHPOBAHHOI'O AlIUKJIMYECKOTO rpada
Ymemo

YMeHue UcnoJib30BaTh KOMIIBIOTEPHO-MATEMaTHUYECKUE
MOJEIM JUid aHaiu3a OOBEKTOB U  IPOLECCOB:
dbopMyupoBaTh I€JIb MOJCIUPOBAHUS, BBIIOJIHITh
aHaJIu3  pe3ynbTaToB,  IOJYYEHHBIX B  XOJE
MOJICJIPOBAHUSA; OLEHUBATH aJIEKBATHOCTb MOJEIHN
MOJIETTUPYEMOMY OOBEKTY UJIU MPOLIECCY; PEACTABIIATh

PE3yabTaThl MOACIIMPOBAHUSA B HATISITHOM BU/IC
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2.3

VYMenue kinaccuuIupoBaTh OCHOBHBIE 33/1a41 aHAIHN3A
JTAHHBIX (mporHo3upoBaHUE, KJ1acCupuUKaLus,
KJacTepu3allys, aHajdu3 OTKJIOHEHWi); IOHHUMATb
MIOCJIEZ0BATEIBHOCTD PEIICHU 3a7ja4 aHAJIN3a TaHHbIX:
cOOp MEepBUYHBIX JaHHBIX, OUMCTKA M OIIEHKA KauecTBa
JaHHBIX, BBIOOp W (WJIKM) TIOCTPOEHUE MOJENH,
npeoOpa3oBaHue JaHHBIX, BU3yalU3alUs JaHHBIX,

MHTEPIIPETALNS PE3YIBTATOB

VYMmeHue  onpenensaTb  MH(GOpPMAIMOHHBI  00BEM
TEKCTOBBIX, I'pa)UYeCKUX M 3BYKOBBIX JIaHHBIX MpH
3aIaHHBIX ~ TIApaMeTpax  JUCKpETU3aluu. YMEHHUE
OIPENENATh CPEIHIOI0 CKOPOCTh Iepefadyd JaHHBIX,
OLICHMBAaTh W3MEHEHHME BPEMEHM Iepeladd  Ipu
W3MEHEHUH WHQPOPMAIIMOHHOTO 00BhEMA JaHHBIX |

XapaKTEPUCTUK KaHala CBA3U
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YMeHne CTpOUTh KO, 00eCTIeYNBAIOIINN HAUMEHBITYIO
BO3MOXKHYIO  CPEIHIOI0 JUIMHY COOOIIEHUS TIPH

HW3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHHe HCIOJb30BaTh IIpru pCHICHHUU 3a1a4 CBOMCTBa
MO3UIIMOHHOM 3amucH YHUCCII, AJITOPUTMbBI IOCTPOCHUA
3allMCH YHCJIa B ITO3UIIMOHHOM CHCTEME CUMCICHHS C

3aaHHBIM OCHOBAHUEM U ITOCTPOCHUS YK CJIa IO CTPOKE,




2.6

2.7

2.8

2.9

2.10

2.11

cojepXkalieil 3amuch 3TOr0 YKCIa B MO3ULMOHHOMN
CHUCTEME CUHMCIICHHS C 3aJlaHHBIM OCHOBAaHUEM; YMEHUE
BBITIOJHATH apudmernyeckue orepaiuu B

MNO3HMIMOHHBIX CUCTEMAX CUHCICHUS

VMeHHEe  CTPOUTh  JIOTHYECKOS  BBIPAKEHHE B
JM3bIOHKTUBHOM ¥  KOHBIOHKTUBHOH HOPMAJIbHBIX
dopMax WO 3aJaHHOW  Ta0NWIle  WCTUHHOCTH;
UCCIIeIoBaTh 00JIACTh WCTHHHOCTH  BBICKA3bIBaHUS,
COJICPIKAILEr0  MEPEMEHHBIC; peIlaTh  HECIOXHbIC

JIOTUYCCKHUE YPaBHCHUA

YMeHue pemarh anropuTMUYECKUe 3a/1a4i, CBsI3aHHbIC
C aHaJIU30M T'padoB (3a/1a4u MOCTPOCHUS ONITUMATILHOTO
OyTH MEXIy BepmuHamMu Tpada, oOmnpeaciieHus
KOJIMYECTBA PAa3IMYHBIX TYTCH MEKIAY BEpIIMHAMU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

YMeHue Hucnonb3oBaTh JEPEBbs IpU  aHAIU3E U
IIOCTPOGHHMH  KOJOB M Ui TNPEACTABIICHUSA
apu(QMETUYECKUX BBIPAKEHUM, NpPH pEIICHUU 3aaad
IIOMCKA U COPTUPOBKH; YMEHUE CTPOUTH JEPEBO UTPHI 11O
3aIaHHOMY JITOPUTMY; pas3pabarbIBaTh U

000CHOBBIBATH BBIUTPBINIHYRO CTPATCTHUIO UT'PbI

YMeHne aHanu3upoBaTh alrOPUTMBI C UCIIOJIb30BAHUEM
TaOIMUI] TPACCUPOBKH; ONPEACISITh 0€3 MUCIOJIb30BaAHUS
KOMIIBIOTCPA PE3YJabTaThbl BBIIMOJIHCHUA HCCIOKHBIX
IporpaMM, BKJIIOYAIOMIMX ITUKJIBI, BETBICHUS U

noANporpaMmsal, IpH 3aJaHHBIX UCXOAHBIX TAHHBIX

YMeHHE OmpelenaTh CIO0XKHOCTb H3y4aeMbIX B Kypce
0a30BBIX alNrOpUTMOB (CyMMHMpOBAaHHE 3JEMEHTOB
MaccCHBa, COPTHUPOBKA  MAacCHBa, nepedopHbIe
QITOPUTMBI, IBOMYHBIN MOUCK) U MPUBOJUTEH IMPUMEPHI
HECKOJIBKMX aQJITOPUTMOB Pa3HOM CJIOKHOCTH  JUIS

peiCHUA OJIHOM 3a1a4n

Brnanenue YHHUBEPCATHHBIM SI3BIKOM
nmporpaMMupoBaHus  Bbicokoro ypoBHsa (Ilackaib,
Python, Java, C++, C#), npencraBneHussMu 0 0a30BBIX
TUTMAX JAaHHBIX W CTPYKTypax JaHHBIX; YyMEHHE
UCIIOJIb30BaTh OCHOBHBIE YIPABISIOIINE KOHCTPYKIIUU;

YMEHHE  OCYHIECTBIATH  aQHAIU3  MPEATI0KEHHOU




OpOTpaMMBbl:  ONpPENeNiATh  pe3yabTaTbl  pabOTHI
[IporpaMMbl  IIpU  3aJaHHBIX HMCXOJHBIX JIAHHBIX;
OIIPENENATD, IIPU KAKUX MCXOMHBIX JAHHBIX BO3MOXKHO
[IOJIyYEHHUE YKAa3aHHBIX PE3YJIbTaTOB; BBIABIATD JAHHbIE,
KOTOpbIE MOTYT TIpUBECTH K oOmuOke B pabdoTe
nporpaMMbl;  (OPMYJIHPOBAaTh  NPEAJIOKEHHUS  T10

YIY4IIEHUIO TPOrPaMMHOTO KOJa

2.12

YMeHue peann3oBbIBaTh Ha BHIOPAHHOM JIJISI U3YYCHHUS
A3bIKE MIPOrpaMMHUpOBaHus Bbicokoro ypoBHs (Ilackanb,
Python, Java, C++, C#) TunoBsie anroputMbl 00paboTKu
YHCeN, YHCIOBBIX IOCIEI0BATEILHOCTEH M MaCCUBOB:
MPEICTaBJICHAE 4YHCJIa B BHJIE HaOOpa MPOCTHIX
COMHOXHTENEH; HaXO0XJICHUE MaKCHUMaJIbHOU
(MUHMManbHOW)  mU(PHI  HATYpPaJbHOTO  YHCIA,
3alMCAHHOTO B CHCTEME CUMCIICHHUS C OCHOBAHUEM, HE
npesblmaromuM ~ 10;  BeluMClieHHE  O0OOIIEHHBIX
XapaKTePUCTHK JJIEMEHTOB MAacCHBa WM YHCIOBOU
MOCIICAOBATEIHHOCTH (CYMMBI, TPOU3BEACHUS CPEITHETO
apuPMETHIECKOTO, MUHUMAJIHLHOTO W MaKCUMAJIBHOTO
AIIEMEHTOB, KOJIMUECTBA SJIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY SJIEMEHTOB MacCHBA;
YMEHHE HWCIOJNB30BaTh B  TporpaMMax JIaHHBIC
Pa3JIMYHBIX THUIIOB C YIETOM OTpaHUYCHUH Ha JWATa30H
UX BO3MOXKHBIX 3HAUEHUH, MPUMEHSTHh MPHU PEIICHUU
3aJa4 CTPYKTYphl NAHHBIX (CIHCKHU, CIIOBapH, CTEKH,
ouepend, JepeBbs); TPUMCHITh CTaHJAPTHBIE U
COOCTBEHHBIE  TOXMPOTPaMMBbI it  00pabOTKHU
YHCIOBBIX JAHHBIX U CHMBOJIBHBIX CTPOK; UCIIOJIb30BaTh
pH pa3paboTKe MporpaMm OMOIMOTEKH MOAIIPOTPAMM;
YMEHHE HCIOJB30BaTh CPEACTBA OTIAJKH MPOTPAMM B

cpejie MporpaMMHUpPOBaHUS

2.13

YMeHHe UCIMONb30BaTh DSJIEKTPOHHBIEC TaONHIIBI IS
aHaiM3a, TMpelacTaBieHuss U o0paOOTKM  JIaHHBIX
(BKJIOYAst BBIOOP ONTHUMAIBHOTO pEIIEHUs, MOI00p
JUHUU TpEHJAA, pEeUIeHUuEe 3a/ady IMPOTHO3UPOBAHUSA);
YMEHUE UCTIO30BaTh TA0IMYHBIC (PEISIITMOHHBIC) 0a3bl

JAaHHBIX U CIIPABOYHBIC CUCTEMBI




2.14

YMeHue OpraHu3oBBIBaTh JMYHOE HH(POPMAIIMOHHOE
MPOCTPAHCTBO C UCIIOJIb30BAHUEM PA3JIUYHBIX CPEACTB
U(GPOBBIX TEXHOJOTUH; MOHMMAaHHE BO3MOXKHOCTEH
HU(pPOBBIX  CEPBHCOB  TOCYHApCTBEHHBIX  YCIYT,

U(PPOBBIX 00Pa30BATEIBHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

1 HudpoBasrpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMITBIOTEPHBIX TexHoJorui. [lapannenbHbie
1.1 BbIuKcIeHHs. MHOronpolieccopuble cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpuHIMIBI TOCTPOCHUS U alMapaTHbIE KOMIIOHEHThl KOMITBIOTEPHBIX CETEH.
12 CereBbie mpotokonbsl. Cerb HWHTepuer. Appecauuss B cetu HWHTepHeT.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix uMEH. Pa3nenenue [P-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

QaiinoBas cuctema. [louck B (aiinoBoii cucreme. [IpuHIUIBI pa3menieHus: u
1.3 MMEHOBaHHUS daiinos B JOJITOBPEMEHHOMN MaMSsITH.

[[TabnonpLIsIONIMCAHUATPYTIIIPAITIOB

1.4 CKOpOCTb nepeaadyn  AdaHHBIX. 3aBHCUMOCTh BpEMCHH IIEpcaadyu  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

HIudpoBanue nanueix. CUMMETpHYHBIE 1 HECUMMETpUUHbIE UGPEL. [ndpsr
1.5 npoctoii 3amensl. [lugp Llesaps. LludpBmwkenepa. AnropurMmmmdpoBaHus
RSA

Kozpl, mo3Bossitoniie 0OHapyXKUBaTh W HUCHPABISITh OUIMOKH, BO3HHMKAIOIIHME
1.6 npu  nepepade  AaHHbIX.  PaccrosHmeXsmmuura.  KoaupoBanue ¢

noropeHuemMOuToB. KonpXsmmunra
2 TeopeTnueckneoCHOBBIMHPOPMATUKN

JlBonuHOe  KOoIuMpoBaHHME. PaBHOMEpHBIE M  HEPAaBHOMEDHBIE  KOJBIL.
)1 JlexonnpoBaHHe COOOIIEHUH, 3aTUCaHHBIX C TOMOIIIbIO HEPAaBHOMEPHBIX KOJIOB.
Ycenosued@ano. ITocTpoeHnEeOHO3HAYHOIEKOAUPYEMBIXKO0B c

IMOMOIIBOJCPCBA

Teopernueckne MNOAXOIbl K OILIEHKE KojudecTBa HHpopManuu. EauHUIBI
5 U3MepeHus: KoiuyectBa HHGpopmanuu. AmnpaBUTHBIA TOAXOX K OLIEHKE
KonuyectBa MHpopManuu. 3aKOH aJJUTUBHOCTH uHpopmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucremsr cumcienus. Pa3BépHyras 3amuch MENbIX W JAPOOHBIX 4YHCENl B
MO3UIIMOHHON cucTeMe cunciaeHus. CBolicTBa IO3WIIMOHHOM 3alMCH YHCIAa:
2.3 KOJIMYECTBO U B 3aMUCH, MPU3HAK JCTUMOCTH YMCIIa HA OCHOBAHUE CUCTEMBI

CUHHCJICHHA. AJ'IFOpI/ITM nepeBoaa nejaoro 4ucia nu3 P-u4HOI cuCTEMBI CUMCICHUS

B JICCATUYHYIO. AJITOPUTM TEepeBOJa KOHEUHOM P-nuHO ApoOH B IE€CATHUHYIO.
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2.5

ANropuT™M mepeBoja LEIOro 4uciaa U3 AECATUYHOM CUCTEMBI cuucieHus B P-
nunyto. [lepeBox KoHeuHOW necaTWyHON npobu B P-munyro. [IBonunas,
BOCBMEPHUYHAs U IIECTHAAIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEXY HUMU.
Apudmernueckueonepanuy B O3UIMOHHBIXCUCTEMAX CUMCICHU S

Tponunas ypaBHOBeHIEHHAass CHCTEMa CYHUCICHHA. [IBOMYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue TtekcroB. KomupoBka ASCII. OpHoGaliTHBIE KOJUPOBKH.
Crannapr UNICODE. KonupoBka UTF-8. Omnpenenenue nH()OpMAITHOHHOTO

00bEMAa TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

Koauposanue nzob0paxenuit. Orienka nHGopMaroHHoro ooséma rpaduyeckux
AAHHBIX IIPU 3aJaHHBIX Pa3pCUICHUHA 1 FJ'IY6I/IH€ KOOAUPOBAaHMWA LBCTA. L[BCTOBI)IC
mojnenu. Koauposanue 3Byka. OneHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsTue BbICKa3biBaHMs. BbickasbiBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue onepanuu. TaObmuIbl HUCTHHHOCTU. JloTWYecKHe BBIPAKCHHUS.
Jlornueckue ToxaecTsa. JIornueckue onepannu U Onepanuy HaJ MHOKECTBAMHU.
3aKkoHBl anreOpbl JIOTMKH. OKBHUBAJICHTHBIE IPeOOpa3oBaHUs JIOTHYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPAaBHEHUM.

Jlormueckue (yHKUMU. 3aBUCHMOCTb KOJUYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKIMH OT KOJTMYECTBAa apryMEHTOB.

KanonnuecknepopMbUIOrH4eCKUXBBIPAKEHHUH

COBepI_HeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlormueckue »diIeMEHTBI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. [locTpoeHne cxeM Ha JOTHYECKUX 3JIEMEHTax 10
3aJaHHOMY JIOTUYECKOMY BBIPAKEHUIO.

3aHHCBHOFquCKOFOBBIpa)I(eHHﬂHOHOFHHCCKOﬁCXeMe

2.10

Mogenun u mopenupoBaHue. llenum MoaenupoBaHus. AJIEKBATHOCTH MOJEIH
MOJIETTUpYEMOMY O0BEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBnenne pe3yiabTaTOB MOJICIUPOBAHUS B BUOE, YIOOHOM Ui
BOCIIPUSATHS ~ YeJOBEKOM.  ['padudeckoenpencTaBIeHUEIaHHBIX  (CXEMBI,

TabuLbl, rpaduKm).

2.11

[IpencraBnenue ueEnbIX 4YWCEN B MaMsATH KommbioTepa. OrpaHUYeHHOCTH
JMarna3oHa 4Yucesl MPU OTPAaHMYEHUM KoundecTBa pa3psnoB. [lepenosnenue
pa3psaHoi ceTkn. be33HakoBbIe U 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. J[BOMYHBII

JIOTIOJTHUTEIBHBIN KO OTPpULATCIIBHBIX YHUCCII.




[ToGuToBBIE JNOrMYeckue omepauuu. Jloruyeckuit, apupMeTuyeckui u
nuknudeckuii - casurn.  llludpoBanwe ¢  MOMOIIBIOIOOUTOBOHOMIEpAITUT

«uckirouaroniee NJIN»»

2.12

[IpencraBneHue BEMIECTBEHHBIX YUCEN B TaMITH KOMIIbIOTEpA. 3HAYAIIas 4acTh
U TOpsioK uucia. Jlmama3oH 3HayeHW! BemlecTBeHHbIX uncend. [Ipobiemsr
XPaHEHHsI BEILUECTBEHHBIX YMCEN, CBA3AHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psI0B. Brinosnnenneonepauumii c BEILICCTBEHHBIMU YU CIIAMU,

HaKOHJIeHI/ICOIHI/I60KHpI/IBbI‘-II/ICHCHI/I$IX

2.13

I'padsl. OcnoBHble noHsTHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHIl, CHHCKOB CMEXHOCTH. Pemenne
ANTOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHaIu3oM TpadoB (IOCTpoeHHUE
ONTUMAIIFHOTO TYTH MEXIYy BepIIMHAMH Tpada, OIpeaesieHHe KOJINYeCTBa

PAa3IINYIHBIX HyTCfI MCXKAY BCpIIMHAMU OPUCHTHUPOBAHHOI'O ALUKIMYCCKOI'O

rpaca)

2.14

2.15

HepeBnsi. bunapnoe nepeBo. JlepeBbsi moucka. CrmocoObl 00xoma aepesa.
[IpencraBnenue apudMeTHIeCKUX BHIPAKEHHIA B BHJIE JepeBa. Vcnoab3oBaHue
rpadoB U JICPEBHEB MIPH OMUCAHUH OOBEKTOB U MPOIECCOB OKPYIKAIOIIECTO MHPa
JIMCKpETHBIE UTPHI IBYX HTPOKOB C MOJIHOM HHpopMarueii. [loctpoeHue nepesa
nepebopa BApUAHTOB, OIMCAHHE CTPATETMH WIPHl B TAOIMYHOW Qopme.

BeIArpsIlIHbIE U IPOUTPHIIIHBICIO3UIANA. BBINTpBIIIHBIECTPATEr MU

2.16

3.1

CpencTtBa UCKYCCTBEHHOTO  MHTEIIEKTa. MaeHTuduUKkamus W TMOUCK
n300paXxkeHuil, paco3HaBaHue Jull. Vcnoab30BaHne METOI0B UCKYCCTBEHHOIO
UHTEJJIEKTa B OOydamomux  cucremax. lcmonb3oBaHue  METOOB
UCKYCCTBEHHOTO  MHTENIEKTa B  poOoToTexHuke.  VHTepHeTBellei.

Heliponnsiecetn
ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

Popmanuzanus NOHATUA anroputma. MammHa TeropyHra Kak yHUBEpCalbHas

MOJIEJIbL BBIYUCIIEHUN

3.2

3.3

OneHka CI0XKHOCTH BblYHMCIeHUN. Bpems paboTel U 00BbEM HCHOIB3yeMON
MaMsATH, WX 3aBHUCHUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OIleHKa
ACUMITOTUYECKON CII0)KHOCTH QJITOPUTMOB. AJITOPUTMBI TIOJIMHOMHUAIBHON
cnoxkHoctu. [lepeGopHbie anroputmbl. [IpuMepsl pa3iaMyHBIX AITOPUTMOB

pelIeHrs OIHOM 3a1a4u, KOTOPbIE UMEIOT Pa3IMYHYIO CI0XKHOCTh
Onpenenenre BO3MOXKHBIX pPE3YyIbTaTOB pPabOThl NMPOCTEUIINX aITOPUTMOB
YIpaBIEHUS UCIOJHUTEISIMU U BBIYMCIUTENBHBIX alropuTMoB. OnpezneneHue

HUCXOJHBIX JAaHHBIX, IIPU KOTOPBIX AJITOPUTM MOXKET JATh Tpe6yeMLII71 pe3yiabTaTt
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AJropuT™Mbl 00pabOTKM HATypalIbHBIX YHCEJl, 3alMCAaHHBIX B IMO3UIIMOHHBIX
cUCTeMaxX CYMCJICHHSA: pa30MeHue 3amucH 4YHucia Ha OTAeIbHbIE IHQPH,
HAXOX/ICHHEe CYMMBl M MpOHM3BeAeHHs IM(}p, HAXOXKAEHHE MaKCHMaJbHON
(MUHUMATBLHOM ) IUQPHI.

[IpencraBnenne uyucia B BUAE HaOOpa MPOCTHIX COMHOXXUTENIEH. ANTOpHUTM
OBICTPOTO BO3BEICHUS B CTEINIEHb. [[0MCK MPOCTHIX YHCEIN B 33/1aHHOM JHAMa30He

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

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

3.6

SA3pik nporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl naHHBIX:
LEJIOYHMCIICHHBIE, BEIIECTBEHHbIEC, CHMBOJbHBIC, JIOrHueckue. BerBieHwus.
Cnoxusie ycinoBus. Lukmsl ¢ ycnoBuem. L{UKIIBI 110 IEpEeMEHHOM.

O06paboTka maHHBIX, XpaHALIIMXCS B Qaitnax. TekcToBble W TBOMYHBIE (DAIIBI.
daiinoBsie nepemMeHHble (GaitnoBeie ykazatenu). Utenue u3 (aiina. 3amuce B
(ati.

Pazbuenue 3amaun Ha moa3anayuu. [lognporpamMmer (TpotieAypsl U PYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PexypcuBHble mponenypsl u ¢yHkuuu. Mcmonb3oBanue creka ais

oprann3anv pCKypCHBHBIX BBI3OBOB

3.8

3.9

UYucnennsle MeToibl. TouHoe U npuOIMkEHHOE perieHus 3aaadu. YucieHnnoe
pellieHre ypaBHEHMH ¢ MOMOIIBI0 Moa0opa mapamerpa. UnciaeHHbIE METOJbI
pelieHusl ypaBHEHUH: MeToJ Tmepedopa, METOJ TIOJOBUHHOIO JIeNIECHHS.
[Tpubnm:x€HHOE BBIYUCIIEHUE JJIMH KPUBBIX. Briuncienue miomaneit puryp c
MTOMOUIBIO0 YUCIIEHHBIX METO/I0B (METO/ MPSIMOYTOJIbHUKOB, METOJ Tpareuuit).
ITonckmakcumyma (MUHEMYMA)

(I)YHKI_[I/II/IOHHOﬁHepeMeHHOﬁMGTOI[OMHOHOBI/IHHOFO,Z[CJIGHI/IH

OOpaGoTka  CHMBOJIBHBIX  JaHHBIX. BcTpoeHHble — (GyHKIHMH  s3bIKa
IPOrpaMMUPOBAaHUS Uil OOpabOTKHM CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSIBICHUN CHMBOJIa B
CTpOKEe, pa30MeHHE CTPOKM Ha CJioBa MO MpOOEeIbHBIM CHMBOJIAM, IOHMCK
MIOJICTPOKH BHYTPH JAHHOM CTPOKH, 3aMEHA HAlIEHHOW MOJACTPOKU Ha IPYTYIO
cTpoky. ['eHepanus Bcex CIOB B HEKOTOPOM ay(aBUTE, yIOBIETBOPSIOLINX
3aJlaHHBIM orpaHuueHusiM. [IpeoOpa3zoBaHue 4yuciia B CUMBOJIBHYIO CTPOKY U

obpaTtHO

3.10

MaccuBsl W [OCIEIOBATEILHOCTH YHCENI. BrluncieHne O0O00OMEHHBIX
XapaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOM MOCIEAOBATEIIbHOCTU
(CyMMBI, TpOUW3BENCHHS, CpPEAHEr0 apuPMEeTHUYEeCKOro, MHUHUMAIBHOTO H
MaKCUMaJIbHOTO JJIEMEHTOB, KOJIHMYECTBA DJIEMEHTOB, YIOBJIETBOPSIOIINX

3aITaHHOMY YCJIOBHIO). JIMHEWHBIN MOWMCK 3aJlaHHOTO 3HAYEHUsS B MacCHUBE.




3.11

3.12

3.13

Anroput™mbl pabOTHI C 3JEMEHTAMH MAacCHBa C OIHOKPATHBIM IMPOCMOTPOM
MaccuBa. CopTHpOBKa OJJHOMEPHOTO MaccuBa. [IpocTbie METObI COPTUPOBKU
(MeTtox my3bIpbKa, METOJA BbIOOpa, copTUpoOBKa BcTaBKamu). CoOpTHpPOBKa
cnusiHueM. beicTpas coptupoBka maccuBa (anroputMm QuickSort). JIBomdHBIN

IIOMCK B OTCOPTHUPOBAHHOM MACCHBC

JIBymMepHBIE MacCHUBBI (MaTpHIlbl). AJTOPUTMBI OOPabOTKH JBYMEPHBIX
MacCHBOB: 3allOJJHEHHE JBYMEPHOTO YHCIIOBOTO MAacCHBa I10 3a/JaHHBIM
IpaBUjIaM, MOUCK 3JIEMEHTa B ABYMEPHOM MAaCCHBE, BHIYHMCICHHE MaKCUMyMa
(MMHUMYMa) ¥ CYMMBI 2JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

CnoBapu  (accolMaTUBHBIE  MAacCHUBBI, OTOOpaxeHHs).  XOII-TaOJUIIBL.
[TocTpoenwne andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHanM3 TMPaBWIBHOCTH CKOOOYHOTO BbIpaXKeHHs. Bpruucienue
apu(METHYECKOTO BBIPA)KEHUS, 3aIIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Ouepenu. Mcnonp3oBaHue ouepeu 115l BpEMEHHOIO XpaHEHUS TaHHbIX

3.14

3.15

Anroputmbl Ha rpadax. IlocTpoeHne MUHMMAIBHOTO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBS3HOI'O HEOPUEHTHPOBaHHOTrOo rpada. KomuuecTBo pa3indHbIX
nyTell MeXAy BepUIMHAMU OpPUEHTUPOBAHHOI'O AalMKIMYEeCKOro rpada.
Ausroput™m JIeHKCTpBI

JepeBbs. Peannsanus nepeBa ¢ MOMOILBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapnsie) nepeBbsi. [locTpoeHue nepeBa Uil 3alaHHOTO apU(METHUYECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMbl 00xo/1a iepesa. Mcnonb3oBanue creka u

ouepeau 1 00Xo/a AepeBa

3.16

3.17

4.1

JluHamMHuueckoe NporpaMMUpPOBaHUE KaK METOJ PEIIeHUs 3a/1a4d C COXpPaHEHUEM
IIPOMEXYTOUHBIX  PE3yJNbTaTOB.  3ajayd, pellaeMble C  IOMOILBIO
JMHAMUYECKOTO IMPOrpaMMHMPOBAHUS: BBIYMCICHHE PEKYPCUBHBIX (DYHKIIMA,

MNOJCYET KOJIMYECTBA BAapHWaHTOB, 3a1a41 OIITUMH3AlIUN

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMHupoBaHUU. OOBEKTHI U
kyacchl. CBolcTBa U METO/1bI 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIN3.
PazpaGoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO MOJXOA.

Wukancynsuus, HacaeI0BaHue, MoJIMMophu3M
WHbopManMoHHBIETEXHOIOT U

Ananu3 jaHHbIX. OCHOBHBIE 3aJa4M aHajdu3a JaHHBIX: MNPOTHO3UPOBAHMUE,
KJaccupukanms, KiacTepusanus, aHamu3 OTKIoHeHui. [lociemoBarenbHOCTh
pelieHus 3a/1a4y aHaIn3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OI[EHKA
KauecTBa MJAaHHBIX, BBHIOOP W (WJIM) TOCTPOEHHWE MOJETH, MpeodpazoBaHUE

JAaHHBIX, BU3YyaJIn3allud JAaHHBIX, HHTCPIIpETAlNA PC3YJIbTATOB. HpOFpaMMHBIC




cpenctBa M VHTEpHET-CepBUCHI [UIsl OOpaOOTKU W TPEACTABICHUS TAHHBIX.

Bonpmmenanapie. MammHaHOCOOYUCHHE

4.2

4.3

4.4

AHanmu3 JaHHBIX C IIOMOILBIO 3JEKTPOHHBIX TalOnuu. Beruucienue cymwsl,
cpemHero  apuMeTudeckoro, HaWOONBIIETO (HAUMEHBIIET0) 3HAYCHUS
auanazoHa. Beruucnenue ko3d@uuueHta Koppeiasiuuu ABYX PsIOB JaHHBIX.
[TocTtpoenne cTonOYaThIX, JIMHEHUATHIX W KPYTOBBIX nuarpamm. Iloctpoenue
rpadukoB ¢pyHkuuil. [londop nuHUK TpeHa, pelieHue 3a1a4 IPOrHO3UPOBAHHUS.

Pemenue 3aaa4 ONITUMH3alIH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

I[I/ICerTI/I?»aI_II/ISI npu MATCMATUYCCKOM  MOJCIIMPOBAHUKU  HCIIPCPBIBHBIX
IIponueccCoB. MOI[GJ'II/II)OBaHI/IC JBHKXCHUA. MOI[CJ'II/IpOBaHI/Ie OMOJOIrHYECKUX
CUCTEM. MaremaTudeckue MOACIM B  3KOHOMHKC. BrrancaurenbHEIC
OKCIICPUMCHTBI C MOJCIIAAMU. O6pa60TKa PE3YJIbTATOB 3KCIICPUMCHTA. MeTOI[
HaMMCHBIINX KBaApPaToOB. OHCHKa YHCJIOBBIX IIapaMCTPOB MOACINPYCMBIX
00BEKTOB n IMpoIcCCoOB.

BoccranoBieHne3aBuCHMOCTERIIOPE3YIbTaTAMIKCIIEPUMEHTA

BepostHocTtHple  Mozenmu.  Meroasl  Monrte-Kapimo.  Mmuranumonnoe

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

4.5

4.6

TaOnuunble (pensuuoHHblE) Oa3pl AaHHBIX. TabnMua — mpencTaBiIeHUE
cBelleHUI 00 OHOTUITHBIX 0ObekTax. [lome, 3amuch. Kirrou Tabaunel. Pabora ¢
roToBoil 0a30il naHHBIX. 3amoiHeHHe Oa3bl JaHHBIX. [loHMCK, copTUpOBKa U
(buIbTpaIus JaHHBIX. 3aMIPOCHl Ha BEIOOPKY JaHHBIX. 3aMpPOCHI C TapaMeTPaMU.
Brrancisiemble nosist B 3anpocax.

MHuorotabauunble 0a3bl TaHHBIX. TUIBI CBsI3el MEXIy TabnuiiaMu. BHernrHwmii
kitou. LlenocTHOCTh 0a3bl JaHHBIX. 3aMIPOChl K MHOIOTa0IMYHBIMOa3aMIaHHBIX
TekcroBeiii mpoueccop. CpeacrBa NOWCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTBl.  (CHOCKH,

ornasienue. [lpaBuna  UMTUpPOBaHMS  HUCTOYHUKOB U odopmiieHus

OoubmmorpaduIecKux CChUIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Indopmaruka (B 2 yactsx); 11 kmace. yriayoneHHoe oOyuenue [1onskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlaGopatopus 3HaHU»; AKITMOHEpHOE 00111ecTBO «M31aTescTBO

«IIpocBenieHue»

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Nudopmaruka. YMK nns crapmeit mkonsl: 10 — 11 xkmacestr (PI'OC).

Meroaunueckoe mocooue /it yauTesns. Y TIyOJI€HHbIA ypOBEHb

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://kpolyakov.spb.ru/
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