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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no uHpopMaTuke (yrayOnEHHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yiabTaTam
OCBOGHHUS OCHOBHOM  0OOpa3oBaTEeNbHOM  MPOrPaMMBI  CpPEAHET0  OOIIero
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOil paboueit
IPOTPaMMBbI BOCITUTAHHS.

[Tporpamma o uHGOpMaTHKE TAET PECTABICHHE O IENsIX, 00IIeH CTpaTernu
oOy4eHUs1, BOCTIUTAHUS B PA3BUTHsI 00yUaIONTNXCS CPEACTBAMH YIeOHOTO ITpeIMeTa
«Mapopmatukay Ha yriayOJEHHOM YpOBHE, YCTAHABJIMBAET 00S3aTEIbHOE
PEeIMETHOE COJepKaHUE, TIPEyCMAaTPUBAET €ro CTPYKTYPHPOBAHUE IO pa3zesiaM
U TeMaM Kypca, ONpeAessieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHwus),
NaéT MPUMEPHOE pacIpesiesieHue Y4eOHbIX 4YacoB MO TEMaTHYECKUM pasjieiam
Kypca M PEKOMEHIyeMylo (MPUMEpHYIO) IOCIEeIOBATEIIbHOCTh WX HW3YYCHHUS C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH Yy4eOHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

[TporpamMma o nHGOpMaATHKE ONpPEAEIIAeT KOTUUECTBEHHbIE U Kau€CTBEHHBIE
XapaKTepUCTUKU Y4eOHOro MarepHasa sl KaXJ0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COZEPIKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyJaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arrecraiun). [Iporpamma no nndopmaTuke sBiseTcs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
NOYPOYHOI'0 IIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCHUIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH IPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3allM1 MHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00IacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABICHUE U COITMAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBbHOCTH.

Kypc uHbOpMaTUKu A7 YPOBHS CpEIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM JTarlOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcs B 00iacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha cojiepKaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIIETO 00pa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHHe
3TOTO OTIBITA.

Pesynprarel  yriiyOn€HHOTO  YpOBHSI HM3y4deHHUS y4eOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI Ha TOJYyYEHHE KOMIIETEHTHOCTEH s



nocieaymoned npodhecCUOHANIBHON JEITEIbHOCTH KAaK B paMKax JaHHOU
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIaJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMeTHasi 00JacTh, PACMO3HABAHME COOTBETCTBYIOLIUX UM
MPU3HAKOB M B3aMMOCBS3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TMYHbIE TTOIXO0IbI
K U3YUYEHUIO SIBJICHU, XapaKTEpPHBIX JJI1 U3y4aeMOM NpeIMETHON 00JIacTH;

YMEHHUE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajlauu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METONOB W HWHCTPYMEHTapus JaHHOU
peIMEeTHON 00J1acTH;

HaJIM4Me TPEACTABICHUN O JaHHOW MpEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JACTIMU
3HAHUU.

B pamkax yriny06n€HHOTO ypoBHSI U3yueHUs MHMOpMATHKUA 00ecreuynBaeTCs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYarOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusax  OpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBSA3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE IaHHBIC H
MalIMHHOE OOYy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMbl PaCHpe/eIEHHOTO peecTpa, TEXHOJIOTHU BHUPTYaJbHOU U
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb uU3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero ofmiero oOpa3oBaHus — OOECIeUeHHE
JaTbHEUIIeT0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMIETEHIMM O00ydYaroierocs, ero
TOTOBHOCTH K JKU3HU B YCJIOBHSIX Pa3BUBAIOIIETOCs MH(OOPMAIIMOHHOTO OOIIIECTBa
M BO3pacCTalolleil KOHKYPEHIMHU Ha phIHKE Tpylaa. B CBA3M C ATUM HU3ydyeHUE
unpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJIU
uHpopmatuku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOPMHPOBAHHOCTh YMEHHMM pa3ian4ath (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM IEHHOCTEN, ITPOBEPATh HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

c(OPMHPOBAHHOCTh  MPEJCTABICHUH O  BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMI Ha W3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
DKOHOMHYECKOTO, MOIUTHYECKOTO, KYJIbTYPHOIO, HOPUAUYECKOrO, HPHUPOIHOTO,



PrOHOMUYECKOTO,  MEIULMUHCKOTO U (PU3UOJIOTMUECKOTO  KOHTEKCTOB
UH(GOPMAIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3AHUE M MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMAIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUS HABBIKOB y4€OHOH, MPOEKTHOW, HAYyYHO-
UCCJIEI0OBATENECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMKM OOYYAIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxanuu ydeOHoro mpeamera «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zelia.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu lIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Pasnen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCH KOJUPOBAHUS HWH(MOpPMALUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00BhEMa JIAHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJAEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBJICH HAa pa3BUTHUE
AITOPUTMHYECKOTO MBIIUICHHUS], pa3pad0TKy ajJrOPUTMOB U OLICHKY MX CIOKHOCTH,
(GopMHUpOBaHKE HABBIKOB peal3alliid MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
IpUMEHEHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHM, pPEATM30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UMCIIE B 33Ja4ax aHaIu3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U 3JIEKTPOHHBIX TAOJHULl JJS pEIICHHUs
NPUKJIAAHBIX 337a4.

B npuBenénnom nanee coaepxanHuu ydyeOHoro npeamera «MHdopmaTukar
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTE€IBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JIJII U3YUYEHHUS! OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YJarOIITUMCH.

VYrinyOnéHHbli  ypoBEHb U3y4E€HHUS HH(POPMATUKH PpPEKOMEHAyeTcs IJis
TEXHOJIOTUYECKOr0  MpO(Quisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
UHOOPMAIIMOHHYIO C(epbl ACSATENbHOCTUA. YTIYOJEHHBIH YpPOBEHb HW3YUYEHUS
uHPOPMATUKHA OOECIIEUNBACT: MOJATOTOBKY OOY4YaIOIIUXCs, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXXEHEPHBIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM M MCCIEN0BATEIbCKON JIESITEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMHU OTpacid HMHGOPMAIIMOHHO-



KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, TOATOTOBKY K YYaCTHIO B OJIUMITHAIAX U Cllade
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOopMaTHKeE.

[TocnemoBaTenbHOCTh M3YYEHHUS TEM B Tpeaeiax OJHOTO roaa OOy4eHHS
MOXXET OBITh HM3MEHEHA 10 YCMOTPCHHMIO YYHMTENS TPH IIOJrOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHS.

OO11ee YKnCiIo YacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs UHPOpMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTYpa
dbon Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs W JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
NIOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOMCTB. [IpsAMOil TOCTYII K mamsTH.

OCHOBHBIE ~ TEHJIECHUWH  Pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHblie BIuMcaeHus. MHOronpouneccopHsie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOusibHbIE TH(PPOBBIE YCTPOKWCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEPHl. POG0TH3MpOBaHHBIE TPOU3BOCTBA.

[TporpamMMHOe obOecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpocTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecriedeHne. OrepalnoHHBIC CUCTEMBl. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JOEUMHCTAULALUSA  IPOrPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecriedenue. JInieH3npoBaHUE MPOrPAMMHOI0 OOeCIieueHus
U IMPpoBbIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00€ecTieueHus U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®enepanuyu 3a HENPABOMEPHOE MCIIOJIb30BAHUE IMPOTrPAMMHOIO
o0ecrniedyeHus u UPPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokonbl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToK0IIBI
creka TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ momMomiplo Macok nonacereid. CereBoe
agMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M C y3J0M ceTu. OmnpefeneHre MaplipyTa JIBUKEHHS
IIAKETOB.

Bunet  npestenbHoctn B cetu  HutepHer. CepBucel  MHTepHeTa.
["eonndpopMarmonHbie CUCTEMBI. [ '€0I0KalIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalusg MOOWJIBHBIX TeJIe(POHOB, OMpPENEICHHE 3arpyKEeHHOCTH
aBTOMArucTpaseil), ”HTEpHET-TOPTrOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHULI.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrH. COLMABHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUS B KubepmpocTpaHcTBe. [IpobieMa nmoasumHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHONOrMi. OOume mpobsieMbl 3aliuThl
uHpopMaluu 1 nHpopMaMoHHON O6e3omacHocTH. CpencTBa 3auThl UHPOpMauu
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMAaTU3UPOBAHHBIX HHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe oOecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAaHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUACHIMATBHOW MH(POpPMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe OOecrieueHue U CIocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposnbHas 3anmra apxusa.

[udpoBanne naHHbIX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoit 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mudposanust RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

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

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTH3aluy MHGPOpMaluy, MNpeJHa3HAYeHHOM Ui XpaHEeHMs, Mepefaud u
00paboTKH B IU(POBBIX CUCTEMAX.

JIBouuHoe komgupoBaHue. PaBHOMEpHbIE U  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHM, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. [loctpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C IOMOILBIO
nepeBa. EnMHUIIBI M3MEpeHHs Kon4uecTBa HHPopMauu. AnaBUTHBIA MOIX0] K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLIMOHHOM 3alUCU  YuCha:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMbI
CUMCIICHUA. AJITOPUTM IMEepPEBOAA 1IEJIO0T0 Yucia U3 P-U4HON CUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJITOPUTM IE€peBO/ia KOHEUYHOW P-muHON OpoOu B NECATUUHYIO.
ANTOpUTM IIEpeBOAA LIEJIOI0 YKCIIA U3 IECITUYHON CUCTEMBI CUMCIICHHS] B P-nuHys!O.
[lepeBoa kOHEUHOM AecsATHUHOM ApoOu B P-munyro. /[BonmuHas, BocbMepHuHas U
[IECTHA/IIATEPUYHAS CUCTEMbI CUHCIICHHUS, CBSA3b MEXAY HUMH. Apudmernyeckue



omnepauyy B NO3WLMOHHBIX CHCTEMAx CUMCICHHUA. TpoWMYHas ypaBHOBELICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoOGaiiTHBIE KOIWPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HH(POPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzo0Opaxkenuit. OueHka  uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPY 3aJIaHHBIX pa3penieHUuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. @opmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

KoaupoBanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
[P 33IaHHBIX YAaCTOTE JUCKPETHU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa norukd. [loHsiTue BbICKa3piBaHUS. BbICKa3bpIBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOGauIBl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTU. JIorndeckue onepauny U onepanu Hal MHOXKECTBAMU.

3aKkoHBl aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBA apryMeHTOB. [1oJIHbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBepllEHHBIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMajibHbIE (OPMBI, aITOPUTMBI HX
NOCTPOEHHUS MO TaOJIMLIEe UCTUHHOCTH.

Jlornueckue »35eMEHTHI B cocTaBe KomimbtoTtepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. Iloctpoenne cxem Ha JOTMYECKMX AJIEMEHTaxX IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMIibioTepa. OrpaHUYE€HHOCTD
JVana3oHa 4YUCEl NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JOTIOJTHUTENBHBIN KO OTPULIATEIIbHBIX YUCEN.

[lobutoBbie norumdeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKHH W
nukinyeckuii  capurd.  [lludpoBanme ¢ moMompr0 MOOWTOBOW — OmNEparuu
«uckimoyaroniee NJIN».

[IpencraBiieHHE BELIECTBEHHBIX YHMCEN B IMAaMSITH KOMIBIOTEPA. 3HAuaIlas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEMIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YKCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpinosiHEHME omepanuii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLLIMOOK MPH BHIYUCICHUSIX.



AJITOPUTMBI M IPOrPAaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WM BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJIHBIX JTAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMbI pe3ybTar.

Oranbel peuieHus 3a7ad Ha KomIbioTepe. MHCTpyMeHTalbHBIE CpEICTBA:
TPAHCIATOP, OTJIATUUK, NpoGUIMpoBIIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MalllHBI.

WUurerpupoBanHas cpena pa3paboTku. Meroasl OTIAAKU IPOrpamM.
Hcnonb3oBaHue TpaccUpoBOUHBIX Tabnui. OTianounsli BeiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JaHHBIX:
LIEJIOYHCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTHUYeCKHE. BeTBnenus. CiaoxHbIe
ycioBus. Luknel ¢ ycnoBueM. [luknbl 1o nepeMeHHOM. B3ammo3aMeHseMOCTb
pa3IMyHBIX BUJIOB I1UKIOB. HMHBapumanT mukna. CocTaBleHHE LHMKIA C
WCIIOJIb30BAaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA IIUKJIA.

JloxymenTupoBanue nporpamm. Mcrnons3oBanne koMmmeHTapues. [loaroroska
ONMCAHUS MPOrPAMMBI U UHCTPYKIWH JJIS1 TOJIb30BATES.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3amMcu 4YHucia Ha OTAENbHBIE IU(PBI,
HaxXOXXJEHUE CYMMbl U TpoM3BeleHUs UU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMAaTBHOW) LU PHI.

HaxoaeHue Bcex NMpOCTBIX YMCEN B 3aJaHHOM Juara3oHe. [IpencraBinenue
qrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHALIUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daiinoBsie nepeMeHHbIe ((paitioBsie ykazarenun). Utenue us daiina. 3anuce B (aii.

PazOuenue 3agaun Ha noazagauu. [loamporpaMmel (pouenypsl U GyHKIUH).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransi). PekypcuBHBIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOJMOTEKH fA3bIKA MPOrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIEH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MmeTobl. TouHOE U TPpUOTMHKEHHOE pelieHus 3a1aun. YucaeHHbIe
METO/bl PEUICHUS! YpaBHEHUW: METoJ mepedopa, METOJ]l MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHHE JUIMH KpUBBIX. BbruucieHue miomanaed ¢uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Touck wmakcumyma (MHUHMMYMa) QYHKIMA OJHOM MEPEeMEHHOH METOAOM
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH  sI3bIKa
IPOTrPAMMUPOBAHUS I 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIA B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOMCK MOJICTPOKH BHYTpU
JIAHHOW CTPOKH, 3aME€HA HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM ai(aBuTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BpruncieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CpeIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JlaHHOMY YCIIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccuba. IIpocTeie MeTOABI COPTUPOBKU (METOL
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccHBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCCHBOB: 3aI0JHEHHE ABYMEPHOI'O YHCJIOBOIO MACCUBA MO 33/IaHHBIM MTPaBHIIAM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BhIUHMCIEHNE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u ¢opmarupoBanue. [IpoBepka
opdorpadun u rpammatuku. CpencrTBa TOWCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoleccopax. O01auHble CEpBUCHL.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBaHusi HCTOYHUKOB U 0OPMITCHUS
oubmmorpaduueckux ccouiok. OdopmiieHUE CIUCKA JUTEpaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kinaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTenbHOCTH
pelieHus 3aja4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKe JaHHBIX,
BU3YyalM3allUsl JAaHHBIX, HHTEpIpETals pe3ynbTaToB. IIporpammHeie cpencTBa u
MHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIine naHHbIE.
MamuaHoe 00yuenue. MHTemekTyanbHbIi aHAIN3 TaHHBIX.



AHanu3 JaHHBIX C MMOMOINBIO 3JEKTPOHHBIX TaONULl. BbUnciIeHHEe CyMMBI,
CpEIHETo apu(PpMETHUECKOTr0, HAnOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoeHue
CTOJIOYATHIX, JMHEHYAaThIX M KPYroBbiX jguarpamm. I[locTpoeHue rpadukoB
bynkuuii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUHM C TOMOLIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peluieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUMS, orpaHrdeHus. JIOKanbHbIE U M100aTbHBI MUHUMYMBI 11€JI€BOM (DYHKIIUU.
Pemenue 3aay onTUMHU3aIUMU C TTOMOUIBIO AJIEKTPOHHBIX TaOUII.

11 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KOJMYecTBa HWH(pOpMaIUuu. 3aKOoH
annuTuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus U BEpOSATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi JnaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpuTMBI CKATHUS TaHHBIX C MOTEPSMU. Y MEHBILICHHUE TITyOUHBI
KoJInpoBaHUs 11BeTa. OCHOBHBIE UAEH anropuT™MoB cxkatust JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd OT
MH(POPMALIMOHHOTO 00bEMA JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuynHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy>KuBaThb W HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropenuem 0utoB. Koabsl XaMMuUHra.

Cucrembl. KoMIOHEHTBI CHUCTEMBI M HX B3auMmozeucTBue. CHUCTEMHBIN
s dext. Ynpapnenue kak nHGOpMaIMOHHbBIN Tipotiecc. OOpaTHast CBSI3b.

Mopenn u monenupoBanue. Llens mMogennpoBanusi. COOTBETCTBHE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpoIleccy, Led MojaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHIPUATHUS YesloBEeKOM. ['paduueckoe npeacTapieHNe JaHHbBIX (CXeMbl, TaOJIHIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEKXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. Pemenune
ATOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpOeHHE
ONTUMAJIBHOTO MyTH MEXIy BeplIMHAMU Tpada, ompeaeneHue KOIMYecTBa
Pa3IMYHBIX MyTEH MEX1y BEpPIIMHAMU OPUEHTUPOBAHHOTO AllUKIMYECKOro rpada).

Hepesbst. bunapnoe nepeo. [lepeBps noucka. CriocoObl 00xona aepesa.
[IpencraBienne apumMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. [[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOM nHpopManue. [Toctpoenune aepesa nepedbopa BapuaHTOB,



ONHCaHUE CTPATErnH UTPHI B TAOIUYHOU (hopMe. BRIUTPHINIHBIE I POUTPHILITHBIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOrO0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA U
pacrnio3HaBaHMs yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTHUUKALKI U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VM cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX Mrpax. Mcmosb3oBaHue MeTOOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYarommx cucreMax. Mcnonp3oBaHuE METO/IOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyAJIBHBIX CUCTEM. HelipoHHBIE CEeTH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopmann3anys MOHATUS anroputMa. Mammna TreroprHra Kak yHuBepcaabHas
Mozenb Beruucnenun. Teznc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHHH. BpeMs paboTel U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH ~ QITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuT™el. [IpuMepbl pa3nuyHbIX arOPUTMOB PEIICHHUS
OJITHOU 337a4M, KOTOPhIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpoOCTBIX YHUCEN B 3aJaHHOM JWAIa30HE€ C IOMOLIBIO aJIrOpuUTMa
«periero DparocheHar.

MHoropa3psaHbie 1eible Yucia, 3a/1a4u JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMAaTHBHBIE MAacCUBBI, OTOOpa)K€HUsA).  XO3II-TAOJIHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 33JaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpUEeHTHpoBaHHOTro rpada. KomuyecTBo paziavuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOTo rpada. AiIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl 00xofa aepesa. Mcnonp3oBanue creka u
ouepenu s 00xoaa iepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3aaad  C
COXPaHEHUEM IMPOMEXKYTOYHBIX PE3yJIbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOILBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 33141 ONTUMH3ALIAH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHUH. OOBEKTHI U
kiaccel. CBocTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIU3.



Pa3zpaboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOA.
Wukarncynsnus, HacleJoBaHue, TOTUMOpP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

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

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: IOCTAHOBKA
3alauyd, pa3paboTka  MOJIeNH, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MojienupoBanue IBKeHus. MoaenupoBaHiue OMOJIOrMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJIEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OleHKa YHUCIOBBIX TMapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yJbTaTaM 3KCIIEPUMEHTA.

Beposarnoctasie  moxenu.  Metoast Monte-Kapno.  MimutanmonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuil 00 ogHOTHMHHBIX oOBekTax. Ilone, 3amuch. Kmrou Tabmuipl. Pabora ¢
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOCHl C MapaMeTpamu.
Brrancnsiembie mosisi B 3ampocax.

MHorotabauuHbie 6a3bl JaHHBIX. THUIIBI CBsA3EH MeX 1y TabauiiaMmu. BHenHuit
kiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nnpuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u kackamubix Ta0mui ctuiet (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii penaktop. Paspemenne. Kagpuposanue. VcripaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoOBHEH, KOPpEKLIHs  LIBETA.
OOecuBeunBaHue I1BETHBIX u300paxenuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIbTPBI.



Mmorocnoitasle u3zo0paxenus. TekcroBble cion. Macka cinosi. Kanambl
CoxpaneHnue BbleneHHOW obOsactu. IloaroroBka wiumroctpanuii 1k BEO-CaTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBbl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusbeie. @opmarbl BEKTOPHBIX
pUCYHKOB. Vcnosib30BaHre KOHTYpPOB. BekTopu3zanus pacTpoBbIX H300paKEHUN.

[TpyuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojieniell. CeTOUHbIe
mMozenu. Martepuansl. MojaenupoBaHUE HCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHOoJ0ruH (3D-npunTepsl). [loHATHE O BUPTYanbHON peaabHOCTH U
JOTIOJTHEHHOM PEabHOCTH.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcst PyKOBOACTBOBAaThCA CHOPMUPOBAHHON BHYTPEHHEH moO3UIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX
yOeXKJICHUN, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[IEHHOCTSIM  POCCHUMCKOIO
OOIIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JIESITEILHOCTH B IpOIECcCe
peanu3aldu  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HaIpaBJICHUI
BOCIIUTATEILHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvatrormierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yJIbTaThI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEMN, YBaXKECHUE 3aKOHA
U TMPaBOMOPSJIKA, COOIIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK 10 COLMAIBHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIBHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUYECKOMY HACJIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYCHUSI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

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

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAHUU MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3u4YecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  37I0POBOTO W Oe3omacHOro  oOpasza  JKHU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 33 CUET COOTFOACHUS



TpeOoBaHUN  0€30MacHOM  JKCIUTyaTalldd  CPEICTB  HMH(DOPMAIIMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHUBHOM JI€ATEIIbHOCTU TEXHOJOTMYECKONM M COLMAIbHON
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKyIO IESITEIIbHOCTS;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENHHOCTH, CBS3aHHBIM C
uH()OPMATUKON, NPOTPAaMMUPOBAHUEM U HHPOPMALMOHHBIMU TEXHOJIOTUSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH WMHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccun u
peanu30BhIBaTh COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
pemeHus, B TOM 4YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPAKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cdep )KHU3HH COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHE IIEHHOCTH HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HMHINBHIYAIBHO U B TPYIITIE.

B nporiecce 1OCTMKEHHS THYHOCTHBIX PE3YIbTAaTOB OCBOSHUS ITPOTPAMMBI TT0
nH(popMaTHKE y OOYYArOMINXCS COBEPIIICHCTBYETCS IMOIMOHATBHBIM MHTEIIJICKT,
Mpeanoararmmii copMUPOBAHHOCTD:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTH amanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIIOYAIOIICH CTpEeMJIECHHE K JIOCTHKCHUIO 1EeTH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOILIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 TPH OCYIIECTBICHUM KOMMYHHUKAIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIISATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANIPEJMETHBIE PE3YJIBTATBI

B pesynabrate wusydeHus WHGOPMATUKHM HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JIEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHbIe Y4YeOHBbIC ACUCTBUS, PETYISATUBHBIE YHUBEpPCAIbHBbIE Y4YeOHBIC
JEeNUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

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

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /U1 CPAaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

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

BBISIBJIITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJEMbl C YYETOM aHaIM3a HMMEIOMIMXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATH U BBINIOIHATH padOTy B YCIOBUAX PEaTbHOTO, BAPTYAJIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHus npoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS TIPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB O3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyalMsIX, B TOM 4YHUCJIE MNPU CO3JAHUU YYEOHBIX U COLHMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTb M (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIMSIX;



BBISIBIISAITh [IPUYMHHO-CIIECTBEHHBIE CBSI3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE pEUICHMs 3aJaud  pe3ysbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAINIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJBHYIO M IPAKTHUUYECKYIO 00JacTu
KU3ZHEIEATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIbHBIE MOAXOAblI U PEIICHHUs,
CTaBUTH NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIHO  OCYILECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4E€TOM Ha3HAuYCHUs
uHpopMauu U 1EJEeBOM  ayJIUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPEICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpPMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHUKAIlMOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHOU
0e301acHOCTH;

BJIQJIeTh ~ HAaBBIKAMM  pAClO3HABaHWs W 3alIUTHl  WHPOpPMAIUH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA

1) o61enme:

OCYILECTBISITh KOMMYHHUKAILIUU BO BCeX cepax KU3HHU;

pacmo3HaBaTh HEBepOATbHBIE CpeACTBa OOIIEHWS, MOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PAacCIO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(IJIUKTHI;

BJIaCTH pas3In9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOKO TOYKY 3PEHUS C HMCIIOJb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

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

NpUHUMATh €M COBMECTHOM  JEATCIBbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJATH IUIAH JCHCTBUM,
pacrpenensaTh poJii ¢ Y4éTOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

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

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanms:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalUAX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOro MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LICIISAM;

BJIaJE€Th  HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMbIX JEUCTBU M MBICIUTENIbHBIX MPOLUECCOB, HMX pPE3YyIbTaTOB H



OCHOBaHUM, UCTHOIB30BaTh MPHUEMBI PeIEKCUH AJIsi OLEHKU CHUTyalluH, BhIOOpa
BEPHOI'O PELICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMM M CBS3aHHBIX C HEH
MPOIECCOB B TPHUPOJE, TEXHUKE K OOIIECTBE, MOHITHIMH «HHPOPMAIII»,
«UH(OPMAITMOHHBIN TPOIIECC), KCUCTEMAY, KKOMIOHEHTHI CHCTEMBI», «CHCTEMHBIHI
b dexTy, «mHbOPMAITMOHHAS] CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIAJCHUE METOJaMH TOMCKa HHpopmamuu B ceth HHTepHET, yMeHmHe
KPUTHUYECKU OIIEHUBATh WH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHEeT;

YMEHUE XapaKTepHW30BaTh OOJbIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMNpPAaBICHUS  HWCIIOIB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccudukanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4y aHAIN3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIU3AIHs TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

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

BJIAJICHUC HaBbIKAaMHU PabOTHI C OMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECTIeUeHUS I PEIICHUS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CHelMaTnu3alnu;

HAJIMYHE TPEICTABIICHUN O KOMITBIOTEPHBIX CETAX U UX POJIH B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3aluU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeid, 00 OOMMX NPUHIUIIAX Pa3pabOTKH U (PYHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMaHWE yTpo3 HHGOPMAITMOHHON 0€301TaCHOCTH, UCTIOJIH30BAHNE METOIOB
U CPEICTB MPOTUBOJCUCTBUS 3TUM yIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M TUTHEHBI IMpU padoTe C
KOMITBIOTEPAMHU U JAPYTUMHU KOMIOHEHTaMH HU(PPOBOTO OKPY>KEHUs, TOHUMAaHUE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMITBIOTEPHBIX TPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMU PA3TUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPU 3aJIaHHBIX MapaMeTpax JUCKPETH3aIluH,
YMEHUE OTNPECISITh CPEAHIOI0 CKOPOCTH Mepeavyr JaHHBIX, OIICHHBATh N3MCHCHUE
BpEMEHU TMepefayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTepUCTUK KaHaja CBSI3H;

YMEHUE HCIOIb30BaTh MPU PEIICHUH 3a/lad CBOMCTBA MO3UIIMOHHOW 3alucu
YHUCeJ, AITOPUTMA IIOCTPOCHHUSI 3aIUCH YHCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHEM W TOCTPOCHHUS YHCIA IO CTPOKE, COJEprKaIlel 3ammch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATHh apU(PMETHUECKHUE OTEpPaAIlMU B TTO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

YMEHUE BBINOJIHATH MPeoOpa3OBaHUs JIOTUUECKUX BBIPAKECHHM, HCIIONB3YS
3aKOHBI aiNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
JTU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAaJIBHBIX (hOpMax IO 3aJaHHOMN TaOymIe
WUCTUHHOCTH, HWCCJEN0BAaTh 00JIACTh MCTUHHOCTH BBICKA3BbIBAHUS, COJCPKAIIETO
NepeMEeHHbBIE, PENIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS U CUCTEMbI ypaBHEHUIA;

NMOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uH(popMaIuu (3armMch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHCEJ B 33JJaHHOM JIMaIia3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHUCeJl, aHAJIN3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB TIOWCKA U COPTUPOBKH,
YMEHUE OMNPEACNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE DJJIEMEHTOB MAacCWBa, COPTHPOBKA MacCHBa, TepeOOpHBIC
QIITOPUTMBI, IBOWYHBIA TTOWCK) W TMPHUBOJUTH NMPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUSI OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIBHBIM S3BIKOM MPOTPaAaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JaHHBIX W
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKI[MU, YMEHHUE OCYILIECTBISATh AaHAIW3 MPEIJIOKEHHOW MpPOTrpaMMBbI:
OTIPEIEISITh PE3YNBTAThl PA0OTHI MPOTPAMMEI MPHU 33JIaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO TOJIyYCHHE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPhIE MOTYT MPHUBECTH K OMMUOKE B padoTe
porpamMmbl, GOPMYyIUPOBATh NPEIJI0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;



YMEHHUE CO37aBaTh CTPYKTYPUPOBAHHbICE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAIIMOHHBIE MaTEPUAIIbl C UCIIOJIB30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HUCTIOIb30BaTh JICKTPOHHBIC TaOIUIIBI I aHAIK3a, IPEICTABICHUS U
00pabOTKM MaHHBIX (BK/IIOYas BBIUMCICHHE CYMMBI, CPEIHETO apu(pmMeTnyecKoro,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHH, pEIICHHE YpPaBHEHWU, BBIOOD
ONTUMAJBLHOTO  pelieHus, noAOOp JIMHUM  TPEHJAa, pElIeHue  3ajaay
MIPOTHO3UPOBAHUS ).

B mpomecce u3ydeHuss kypca HHGOpMATHKH YyriayoJéHHOro ypoBHs 6 11
Kacce 00yJaronuMucs OYIyT TOCTUTHYTHI CIICIYIOIINE MMPEIMETHBIC Pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIMIKNE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIC MO3BOJISIOT OOHAPYKUBATh M UCIIPABIIAThH OIMIMOKHU IpHU Iepeaaye
JIAHHBIX, CTPOUTH KOJI, 00ECTICUMBAIOIINI HAUMEHBIIYIO BO3MOYKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CUMBOJIOB, MOSICHSTH MPUHIIMUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aauM TOCTPOCHMS ONITUMATBFHOTO ITyTH MEX Ty BeplTuHaMu rpada, onpeIesICHUs
KOJIMYECTBA  Pa3JIMYHBIX MYTeHd MEXAY BepUIMHAMU OPUEHTHPOBAHHOIO
alMKJIMYECKOTO rpada), yMeHUE UCII0JIb30BATh JEPEBbS IIPU AaHAIU3E U TIOCTPOCHUU
KOJIOB U JIJISI IPEACTAaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKa U COPTUPOBKH, YMEHHUE CTPOUTH JACPEBO UIPHI MO 3aJaHHOMY aJIrOPUTMY,
pa3pabaTeiBaTh 1 0OOCHOBBIBAThH BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMEHHE pa3paldaTbiBaTh W PEAIM30BBIBATH B BHJE IPOTpaMM 0a3oBbIC
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHbIC Pa3JIUYHBIX TUIIOB C
YYETOM OTPAHMYECHUN HA JUANA30H UX BO3MOXHBIX 3HAYCHUW, NMPUMEHATH NPHU
pEelIeHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIMCKH, CIOBApHU, CTEKU, OUEPEAH, JEPEBDS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMH CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapPTHBIE U COOCTBEHHBIE MOMPOTPAMMBI 11 00paOOTKH YHCIOBBIX JIAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TpU pa3paboTKe MporpamMm OHOIUOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie mMporpaMMUPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMHU O 0a3ax JaHHBIX, KX CTPYKTYpE, CPEACTBAX
co37aHusl M pabOThl C HUMH, YMEHHE HCIIOJIH30BATh TAOJWYHBIC (PEISIIIMOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAHHBIX, BBIIOJHITH COPTHUPOBKY H
MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MaTEMaTHUECKUE MOJICIH AJIs aHalln3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH II€]Ib MOJEITUPOBAHHSI, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBUE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM TPOLECCY, NPEICTaBIATh pPEe3yIbTaThl
MO/JICJIMPOBAHMS B HATJISITHOM BHJIE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pa0dOThI, BO3MOKHOCTEW M OTpaHUYEHUS
NPUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJIEKTa B PA3NWYHBIX O00JACTAX,
HAJIMYUE TPEJICTAaBICHUNA O Kpyre penraeMbIX 3a7ad MalIidiHHOTO OO0y4YeHUs
(pacno3HaBaHUs, KJaCCU(PUKALMU U MPOTHO3UPOBAHNUS) HAJUYUE MPEICTaBICHUN
00  HUCHOJB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B PAa3IUYHBIX
npodeccuoHaNnbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsnbie | IIpakTuuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchl
Paznen 1. Hudposasi rpaMoTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKU JaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KomnbrotepHsie ceTu
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHGpoOpMaLUU B
2.1 peA opvan 19 2
KOMIIBIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro no paszneny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpPOBaHUe
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
3.3 YunciieHHbIe METOJIBI
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1

JaHHBIX




3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznean 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanus3 JaHHBIX 3
Uroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTuueckue 0CHOBbI MH(POPMATHKH
Nudopmanus u nabopMamoHHbIE
1.1 dopman dopman 10 2.5
MIPOLIECCHI
1.2 MoaenupoBanue 8 2
Hroro no pazneny 18
Pazgen 2. AnropuT™MbI 1 NIPOrpaMMHUpPOBaHUE
2.1 DJIEeMEHThI TEOPUU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
MIPOrPaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UnpopMannoHHbIE TEXHOJIOTHHU
31 KomMmnsrorepHo-maremarudeckoe 3 )
' MOJIETTUPOBAHUE
3.2 ba3bl naHHbBIX 10 4
33 Be06-caiiTor 14 4
34 Kommprorepnas rpaduka 3.5
3.5 3D-monenupoBaHue 3
Uroro no pazgeny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

TpeOoBaHUst TEXHUKH 0€30MAaCHOCTU U
TUTHEHBI TIPH pab0Te C KOMIBIOTEpAMU U
JIPYTUMU KOMIIOHEHTaMU HU(PPOBOTO
OKPY>KEHUS

[IpuHUMIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
KonTposnepsl BHEIIHUX YCTPOHCTB

ABTOMaTHUYECKOE BBIIIOJIHEHNE
IIPOrpaMMBI NIPOLIECCOPOM

OnepartuBHas, IOCTOSIHHAS U
JOJITOBPEMEHHAs aMsATb. KoHTpoIepbl
BHEIHUX yCTPOHCTB. IIpsmoit noctym k
aMsATH

COBpeMeHHHe KOMIIBIOTCPHBIC
TEXHOJIOTUH

ITporpammHoe obecnieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOUJIBHBIX YCTPOMCTB

CucTteMHOe ITporpaMMHOE 0OecTrieueHue.
OrneparnOHHBIE CUCTEMBI




Yrunutel. [{paiiBepsl yCTPOUCTB.

? [TapamiensHOE IPOrpaMMUPOBAHUE

10 WNHctannsuus u JeMHCTaIUTALMS
MPOrPaMMHOTO OOeCTICUeHUs
@aiinoBble cuctemsl. [IpuHUIAIBI

1 pa3MelieHus] © UMEHOBaHUS (ailioB B
nonroBpemeHHoi namsTy. [laGnousr mist
onucaHus rpyni (aitnos
3akoHOHaTEIBCTBO Poccuiickoi

12 ®denepanuu B 06J1aCTH IPOTPaMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOCHUS U anapaTHbIe

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIbI

14 Certb HnTepHer

15 Paznenenne IP-cetn Ha noaceru ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunsl gestensHocTH B cetn IHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIEC CEPBUCHI U YCITYTH

18 Nudopmannonnas 6€30macHOCTh

19 BpenoHnocHbie mporpaMmMHOE
o0ecrnieueHre U METobl OOPHOBI C HUM

20 [IpakTnueckas pabota 1o Teme

" AHTUBUPYCHBIE TPOTrPaMMBbI"




21

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

22

[udpoBanue JaHHBIX

23

Anroputm mmdposanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"udppoBanue qaHHBIX"

25

Wudopmanus, naHHbIC ¥ 3HAHUS.
NudopmaininoHHbie IpoIiecch B
MPUPOJIE, TEXHUKE U 00IIeCTBE

26

HenpepbIBHBIE U JUCKPETHBIE BETMUUHBI
u curHansl. Heo6xoaumocTb
JUCKpeTH3aluy HHPOpMaLIUHY,
IpeJHa3sHauYeHHOH JUIsl XpaHEeHHUs,
nepenayu 1 00paboTKU B HU(POBBIX
cCUCTEMax

27

JIBonuHOE KoMpoBaHue. PaBHomMepHbIE
Y HEpaBHOMEPHBIE KOJIbI.
JlexoaupoBaHue COOOIIECHUIH,
3alMCaHHBIX C TOMOILBIO
HEpPaBHOMEPHBIX KOJOB

28

VYcenosue ®ano. [locrpoenne
OJIHO3HAYHO JIEKOJUPYEMBIX KOJIOB C
nomoltieio aepesa. 'pad An. A.
Mapxkosa




EI[I/IHI/II_IBI HN3MCPCHUSA KOJINYCCTBA

29 uHpopmanuu. AdaBUTHBIN MTOAXOI K
OLIEHKE KOJMYECTBa HH(pOpMAIIUU

30 Cucrembl CUUCIICHUS

31 [TepeBon uncen U3 OAHON CUCTEMBI
CUHCIICHUS B IPYTYIO
JIBonuHasi, BOCbMEpUYHAs U

32 LIeCTHaAaTepUYHasi CHCTEMBI
CUHCTICHHS, CBSI3b MEX]Iy HUMH
JIBouuHasi, BOCbMepHYHas U

33 HIECTHAALIATEPUYHAS CUCTEMBI
CUHCIICHHS, CBSI3b MEX]ly HUMH
JIBouuHasi, BOCbMepHYHas U

34 IEeCTHAALIATEPUYHASL CUCTEMBI
CUHCTICHHS, CBSI3b MEX]Iy HUMH

35 ApudmeTrnueckue ornepanuu B
MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS

36 TpoudHas ypaBHOBEIIEHHAs CUCTEMA
CUHCIJICHUS

37 JIBOMYHO-IeCATUYHAS CUCTEMA
CUHCJICHUS

38 KonupoBanue TekcToB

39 PactpoBoe konupoBaHue n300paxeHuit
[IpakTnueckast pabota 1o Teme

40 "luckperusanus rpapuueckoi
nHpopmanuu"

41 [IBeToBbIE MOAETHN. BekTOpHOE

komupoBanue. @opmatsl Gaitios.




Tpéxmepnas rpaduka. @pakranbHas
rpaduka

42

Koauposanue 3Byka. Ouenka
MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TPH 33IaHHBIX YacTOTe
JIMCKPETU3AIMU U PA3PSAHOCTH
KOJIMPOBAHUS

43

[TpakTrueckas paboTa Mo Teme
"JTuckpeTrusanus 3ByKOBOU
nHpopmarun"

44

OcHOBBI anreOpbl JOTUKU

45

Jlornueckue oneparuu. Tabmuibl
UCTUHHOCTH

46

Jlornyeckue BoIpakeHus. Jlornueckue
TOXIeCTBa. JJoKa3aTeNbCTBO JIOTHUYECKUX
TOKIECTB C IIOMOIIBIO TaOJIMIL
NCTUHHOCTH

47

[IpakTnueckas pabota 1o Teme
«[TocTpoenue u ananu3 Tadnuil
HMCTUHHOCTHU B TaOJIMYHOM ITPOLIECCOPEY

48

Jlormueckue Oorncpanyvu U Oorcpan Halq
MHOXKECTBaMH

49

Jlornueckue oneparyu 1 orepaniu Haj
MHOKECTBAMU

50

3aKoHbI AJITeOphI JTOTHKH.
DOKBHMBaJICHTHBIE IPe0OPa30BaHUs
JIOTHYECKUX BBIPAKEHUI




51

Jlornyeckue ypaBHEHHUS U CUCTEMBI
YpaBHEHUU

52

Jlornyeckue GpyHkmuu. 3aBUCHMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJOTUYECKUX
(GYHKIUH OT KOJIMYECTBA ApTYMEHTOB.
[TonHBIE CHCTEMBI JIOTHYECKUX () YHKITHA

53

Kanonuueckue Gpopmbl TOruuecKux
BbIpakeHHi1. COBEpILICHHbIE
TU3BIOHKTUBHBIE U KOHBIOHKTUBHbBIE
HOpMaJbHbIEe ()OPMBI, aJITOPUTMBI X
MIOCTPOCHHUSI 110 TaOJIHIIe UCTUHHOCTH

54

Jloruueckue JIeMEHTHI B COCTaBe
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoropa3psiaHbii
CyMMAarop

56

[TocTpoeHune cxem Ha JJIOTUYECKUX
3JIeMEHTaX. 3alKch JOTUYECKOTO
BBIPAKEHMS 110 JIOTHYECKOU CXeMe

57

MUKpPOCXEMBI U TEXHOJIOTHS X
MIPOU3BOJICTBA

58

[IpencraBienue LebIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHn4eHHOCTh
JMarna3oHa Yucell IpyU OrpaHUYEHUN
KOJIM4ecTBa pa3pAnoB. [lepenonnenue
pa3psAHON CETKH

59

be33nakoBbIe ¥ 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBII




HOHOHHHTGHBHLIﬁ KOJ OTpUIATCIIbHBIX
YHUCCJI

60

[ToOUTOBBIC TOTUYECKHE OTICPAIUH.
Jlornueckuii, apudmernaeckuii u
LHUKJINYECKUI CIBUTH

61

[u¢poBanue ¢ TOMOILILI0 TOOUTOBON
onepanuu «uckiovaromiee U

62

HpeZ[CTaBJIGHI/Ie " XPAaHCHUC B IaMATHU
KOMIIBIOTECpa BEIICCTBCHHBIX YN CCII

63

BerinonHenue onepanuii ¢
BEIIECTBEHHBIMH YHCIaMH, HAKOIIJICHHE
OIHUOOK MPH BBIYUCICHUSIX

64

[IpakTuueckas pabota 1mo Teme
«M3yueHne nopaspsHOro MalluHHOTO
MIPEJICTABJICHUS LIETBIX U BEIIECTBEHHBIX
quCcen»

65

AHanu3 anropuTMOoB

66

Oranel peleHus 3aa4 Ha KOMIIBIOTEPE.
NHcTpyMeHTaIbHBIE CPEACTBA!
TPaHCIATOP, OTIAAAUUK, TPOPUIUPOBIIUK

67

Cpena mporpaMMHUpPOBaHHUS.
Komnwisinys u uHTepriperanus
nporpamm. BrupTyaibHbIe MallIMHBI.
WuTerpupoBanHas cpena pa3paboTKH

68

Mertoasl OTIIaKH POTpaMM

69

Twurbl mepeMeHHBIX B S3bIKE
IPOrpaMMHUPOBAHUS

70

O0paboTka 1eJbIX Yncen




71 O0paboTKa BENIECTBEHHBIX YHCEI 1

72 CriyuaiiHble U IICEBIOCITYYaliHbIE YHCIa 1

73 BerBnenus. CnoxHble yCI0BUsS 1

74 [ukiel ¢ ycmoBuem 1
[ukibl O mEpeMEeHHOM.

75 B3anMo3aMeHsAEMOCTb pa3IMYHbIX BUI0OB 1
IIUKJIOB

76 O0paboTka HATypaIBHBIX YUCEIT C !
MCTIOJIb30BAHNUEM IIUKIIOB
Haxoxaenne Bcex mpOCThIX YHCEIN B

77 3ajaHHOM nuana3one [IpakTuueckas ! 0.5
pabora 1o Teme «PeleHue 3amaq ’
METOZOM nepedopa

78 WNuBapuanT nukia 1

79 JIoKyMeHTHpOBaHUE MPOTrpamMmm 1

20 O0paboTka JaHHBIX, XPAHALIUXCS B |
daitmax

81 PasOuenne 3amaun Ha mog3anadyu 1
Hcnons3oBanue cTaHIapTHOU

2 OUOINOTEKHU S3bIKA IPOTPAMMHUPOBAHUS. |
[TonkmoueHne OMOIMOTEK TOAMPOTrPaAMM
CTOPOHHMX NMPOU3BOJUTENEH

23 [ToxnporpamMmsl (Ipoueypsl U ]
(b yHKITIH)

84 [ToxnporpamMmsl (poueypsl U ]

bynKin)




85

[IpakTuyeckas pabora o Teme
"Pa3paboTka nmoamporpamm”

86

Pexypcus. PekypcuBHbIe 00BEKTHI
(ppakrainsr). PexypcuBHbIe poLIeAYpPHI U
¢bynkuuu. VMcnonp30BaHue CTEKa IS
OpraHu3alK PEKYPCUBHBIX BbI30BOB

87

[IpakTuueckas pabota 1o Teme
"PexypcuBHBIE€ TOAIPOrpamMmsl"

88

MonynbHbIN NPUHIUT TOCTPOCHUS
porpamMmm

&9

YucneHHbIe METOIbI

90

[IpakTuueckas pabota 1mo Teme
«YucneHHoe pelieHnue ypaBHEeHUN

91

Hcnonb3oBaHue JUCKPETU3aAlNN B
BBIYMCIUTCIIBHBIX 3aga4dax

92

[IpakTryeckas pabora o Teme
«[Tpubnux€HHOE BHIYMCIICHUE ITHH
KPUBBIX U TUTOMIAAEH GUTyp»

93

ITpakTryeckas padota no Teme «Ilonck
MakcuMyma (MUHUMYyMa) QyHKIIUN»

94

O6paboTka CUMBOJIbHBIX JIAHHBIX.
Anroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

95

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHne CTPOKH Ha CJI0Ba 10
poOeIbHBIM CUMBOJIAM




96

AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH JTaHHOU
CTPOKH; 3aMEHA HAlJICHHOHN IIOJCTPOKHU

Ha JIpyTyI0 CTPOKY

97

[IpakTruyeckas pabora o Teme
"O06paboTKa CTPOK C UCITOJIH30BAHUEM
GyHKIMA cTaHIapTHON OUOIMOTEKH
sI3pIKa IPOTrpaMMHUPOBaHUs"

98

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

99

MaccuBbI ¥ TOCIEI0BATEILHOCTH YUCE.
[TpakTrueckas paboTa Mo Teme
"3amnosHenue maccusa'

0.5

100

O060061EHHbIE XapaKTEePUCTUKNA MAaCCHBA

101

JIMHEeHHBIH TONCK 3aJaHHOT0 3HAYEHUS B
Maccuse. [IpakTudeckas pabora o reme
"JInHEeNHBIH MOUCK 3aJaHHOTO 3HAYECHUS
B Maccube"

0.5

102

[IpakTnueckas pabora no teme "Ilonck
MUHUMAITBHOTO (MaKCUMAIIBHOTO)
3JIEMEHTA B YMCIIOBOM MaccuBe"

103

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[TpocThie METOIBI COPTHPOBKH.
[IpakTuyeckas pabora o Teme
"[IpocTeie METO/IBI COPTUPOBKHU
Maccusa'

0.5

104

CoptupoBka cnusiHueM. beictpas
COPTHPOBKA MAacCUBa (aJITOPUTM

0.5




QuickSort). [IpakTrueckas paboTa mo
teMe "bricTpast copTupoBka MaccuBa"

JIBOUYHBIN IOUCK B OTCOPTUPOBAHHOM

105 Mmaccuse. [Ipaktudeckas pabora 1o reme 1 0.5
"JIBOMYHBII TOUCK"

106 JIByMepHbIE MAaCCUBBI (MaTpPHULIbI) 1

107 AAropuT™MBI 00pabOTKH MaTpPUIL 1

108 Pemenue 3a1ay ananuza JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipoiieccopa 1

110 Kommnbrorepnas BEpcTKa TEKCTa 1
[IpakTuueckas padbora no teme "Bépcrka

111 JOKYMEHTOB C MaT€eMaTUYECKUMHU 1 1
bopmymamn"

112 NHCcTpyMEHTHI peLieH3UPOBAHUS 1

113 [IpakTnueckas pabota 1o Teme | !
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
Ob6naunble cepBuchl. KomekTuBHast

114 pabota ¢ nokymeHntamu. [IpakTuueckas | 0.5
pabota no Teme "KomnexktuBHas pabota ¢
JOKyMeHTamu'"

115 Anann3 ga"nueiX. bosbime naHHble 1

116 MarmuHHoe 00y4eHue 1

17 AHanu3 JaHHBIX C TOMOIIBIO |
AJIEKTPOHHBIX TAOIHUI]
[IpakTryeckas pabora no Teme "AHanuz

118 J@HHBIX C ITOMOILBIO 3JIEKTPOHHBIX 1 1

Tabun"




[TocTpoenne rpapukoB GyHKITHIA.
[IpakTuyeckas pabora 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB

119 . 1 0.5
CTaTUCTHYECKON 00pabOTKU JaHHBIX B
BU/JIE IMarpaMM CPEJICTBaMU peJaKkTopa
AJICKTPOHHBIX TabIUIT"
Jlunuu tpenna. [lpakruueckas padota mno

120 teme "IlogOop nmuHUM TpeHaa, 1 0.5
MpOrHo3upoBanue"
[Ton6op mapamerpa. IlpakTuueckas

121 pabota no Teme "HucneHHoe penieHue ! 0.5
ypaBHEHHH ¢ TIOMOIIBIO ToaAd0pa
napametpa"
OnTumHu3anus Kak MOMCK HAUJTy4yIIero
pelIeHUs B 3aJIaHHBIX YCIOBUSIX.

122 [IpakTnueckas paboTa o Teme 1 0.5
"Perrrenne 3agad ONTUMU3BAINHT C
MTOMOIIIBIO AJIEKTPOHHBIX TAOMUI"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHoe Bpems 1

126 PesepBHoe Bpems 1

127 PesepBHOe Bpemst 1

128 PesepBHOe Bpems 1

129 PesepBHOE Bpems 1

130 Pe3epBHOE Bpems 1

131 PesepBHOe Bpems 1

132 PesepBHOE Bpemst 1




133 PeszepBHoe Bpemst 1
134 PeszepBHoe Bpemst 1
135 PeszepBHoe Bpemst 1
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I1O0 136 15

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

KonuuectBo undopmaryu

Anr OPUTMBLI CKaTUA JaHHBIX

Anroputm Xaddmana

[TpakTuueckas pabota mo Teme "CxaTue
JAHHBIX C TOMOIIBIO ANTOPUTMA
Xadpdpmana"

Anroputm LZW

Anr OPUTMBLI CKaTHA JaHHBIX C IIOTCPSAMMU.

[IpakTuyeckas pabora o Teme "CixaTre
JIaHHBIX ¢ noTepsMu (anroputmsl JPEG,
MP3)"

0.5

CxopocTh nepeiaun JaHHBIX

ITomexoycTONYMBBIE KOABI

[IpakTuueckas pabora o Teme
"ITomexoycToifunBbie KO/bI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI B UX
B3aumozeiicTeue. CucTeMHbI 3P PexT.
VYmpasienue Kkak HH)OpPMaLIMOHHBIN
nporecc. OOpaTHas CBS3b

11

Mogenu u MOZACIINPOBAHUC

12

['padbr




13 Pemrenue 3a1a4 ¢ moMousio rpagos

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTuueckas padorta mo teme "l[lonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C MOJIHON
uHpopmanuein”

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA

18 [IpakTuyeckas pabora o Teme
"CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA"
dopmanuzanys MOHATUS AITOPUTMA.

19 MamuHa TelOpHHra Kak yHUBEpCalbHas
Mozelb Beruucienuil. Tesuc Yépua—
Teropunra
[TpakTrdeckas paboTa 1o Teme

20 "CocraBiieHHE POCTOU MPOrpaMMBbl 17151
MamuHbl Teropunra'

21 Mammna Ilocra

22 Hopmanehsie anropudmer Mapkosa
ANTOPUTMHUYECKU HEPA3pEIINMbIE

3 3a1a4yM. 3a1a4a OCTaHOBA.
HeBo3MOXHOCTH aBTOMATUYECKOU
OTJIIJKU IIPOrpaMM

24 C10XHOCTb BBIYUCIEHUI
[Tonck npocThIX Yncen B 3alaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOPUTMa
«pemeto DpatocheHa

26 [TpakTuueckas padbora no teme "Ilonck

MIPOCTHIX YHCEN B 33/IaHHOM JHarna3oHe"




27

MHoropa3psHble eJble YUCIa, 3a/1a491
JUIMHHOU apu(METHKH

28

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIEHUN C
MHOTIOpa3psHbIMU YHCIaMu"

29

CrnoBapu (accolMaTUBHBIE MACCHUBHI,
0TOOpaXkeHMs ). X3II-TaOJIUIIBI.
[Toctpoenue andaBUTHO-YaCTOTHOTO
CJIOBAps JIJIS 33/IaHHOTO TEKCTa

30

[TpakTrueckas paboTta 1mo Teme
"ITocTpoeHue anhaBUTHO-YACTOTHOTO
cJoBaps Jyuis 3aIaHHOTO TekcTa"

31

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenne mociemoBaTeIbHOCTEH MO
nrabsony. PerynspHbie BRIpaKCHHS.
YacTOTHBINA aHATN3

32

[IpakTuueckas pabora no teme "Ananus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Crexu. AHaiIu3 NPaBUIBHOCTU
CKOOOYHOT'O BBIPAXKEHUS

34

Boruncnenue apupmernyeckoro
BBIPQ)KEHUSI, 3aIIMCAaHHOTO B
noctdukcHon hopme

35

[IpakTuyeckas pabora o Teme
"Beruucnenue apupMeTuaeckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B
noctduxcHon popme"




36

Ouepenu. Mcnonps3oBanue odepenu A
BPEMEHHOI'O XpaHEHUs JAHHBIX

37

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenu”

38

epesbs. Peannzanus aepesa ¢ IOMOLIBIO
CCBIJIOYHBIX CTPYKTYp. J[BoudHbBIE
(bunapueie) nepesbs. [locTpoenue nepera
JUTS 33JJAHHOTO apH(PMETHIECKOTO
BBIPKCHUS

39

[TpakTrueckas paboTta 1mo Teme
"Hcnonb3oBaHue AEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXeHUI"

40

PexypcuBHBIC aIrOpUTMBI 00X0/1a JepeBa.
Hcnonb30BaHue CTEKA M OYEPEIH TSI
o0xoma nepena

41

PexypcuBHBIC arOpuTMBI 00X0/1a JepeBa.
Hcnonb30BaHme CTEKa U OYEPEH TS
o0xoma nepena

42

Anroputmsl Ha rpadax. [Toctpoenue
MHUHUMAaJIBHOI'O OCTOBHOTO JIEpEBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

44

KonudecTBo pa3nuvHbBIX MyTeH MEXKIY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIMKJINYECKOro rpada




45

Anroput™m JlefKCTphl.

46

[IpakTuyeckas pabora o Teme
"BbruncineHue JUIMHbI KpaTyaiiero myTu
MEXy BepIIMHAMU Tpada (aIroputm
Hetikctpsr)"

47

Anropurm ®noiiga—Yopiuamia

48

3aiauu, pelraeMbie ¢ TOMOIIBIO
AUHaAMHUYCCKOIro NporpaMMHUpOBaHUs:
BBIYUCIICHHE PEKYPCUBHBIX (YHKIIUN

49

[TpakTrueckas paboTa 1o Teme
"Boruncnenne peKypCcuBHbBIX (PYHKIIUN C
MOMOIIbIO JUHAMUYECKOTO
porpamMMupoBaHus"

50

3agauu, pelraeMblie C TOMOIIbIO
JIMHAMUYECKOT0 IMIPOTPaMMHUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

51

[Tpaktrueckas padota o teme "llomcuér
KOJIMYECTBA BAPUAHTOB C MIOMOILBIO
JUHAMHYECKOIr0 IporpaMMupoBanus”

52

3amauu, penraeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IHI
3ala4u OIITUMH3AIINU

53

ITonsiTHE O Mapagurmax
nporpaMMmupoBanusi. O630p SI3bIKOB
[IPOrpaMMUPOBaHUS

54

[Tonarue 06 06BEKTHO-OPHEHTUPOBAHHOM
pOTrpaMMHUPOBAaHUH




O0BeKTHI U Kinacchl. CBOMCTBA U METObI

55
00BEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHBII aHAIN3
[IpakTuyeckas pabora o Teme
57 "Hcnonp30BaHNE TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOT'O OX0a
[TpakTudeckas padora "Pa3paborka
59 IIPOCTOM MPOTrPaMMBbI C UCIIOIb30BAHUEM 1
KJ1IaccoB"
Wukancynsauus. [Ipaktudeckas pabota mno
60 teme "Pa3paboTka kiacca, 0.5
MCIIOJIb3YIOUIEr0 MHKAMCYJISALUI0"
61 HacnenoBanue. [Tomumopduszm
& [TpakTryeckas pabora o Teme |
"Pa3zpaboTka nepapxuu KjiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTrPAMM.
63 [TpoexTrpoBanue uHTEpPEiica
M10JIb30BATENS
64 [IpoextupoBanue uurepdeiica
M0JIb30BATENS
65 M cronp30BaHNE TOTOBBIX YIIPABISIEMBIX
3JIEMEHTOB JJIsl IOCTPOEHUs nHTepdeiica
[TpakTrueckas paboTa 1o Teme
66 "Pa3paboTka mporpaMmsl ¢ Tpad@uuecKuM 1

uHTepdeiicom”




67

H3yueHnne BTOPOro si3bika
IIPOrpaMMHUPOBaHUS

68

H3yueHnne BTOpPOro si3bika
IIPOrpaMMHUPOBaHUS

69

OTalbl KOMIIBIOTCPHO-MATEMATUYCCKOT'O
MOACIINPOBAHUA

70

Jluckpernsanus Ipu MaTeMaTU4eCKOM
MOJICJINPOBAHUU HEIIPEPBIBHBIX
npoueccoB. MoaenupoBaHue IBUKEHUS

71

[TpakTrueckas paboTta 1mo Teme
"MoaenupoBaHue IBUKECHUS"

72

MopenupoBaHue OMOJIOTHYECKUX CHCTEM.
[TpakTHueckas paboTta 1mo Teme
"MoaenupoBaHue OMOJIOTHUCCKUX
cucrem"

0.5

73

MareMaTudeckue MOACIN B DOKOHOMHUKE.
BrrancanrenbHEBIC OKCIICPUMCHTEI C
MOACTISIMHA

74

BepositHocTHBIE MOaEenH. [IpakTnyeckas
pabora o Teme "MmuranmonHoe
MOJIEJTMPOBAHHUE C TOMOLIBIO0 METOA
MomnTe-Kapno"

0.5

75

KomneioTepHoe MoJienupoBaHie CUCTEM
yIpaBJIeHUS

76

O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA

7

Tabmuunble (pensIuoHHbIC) Oa3bl
TAHHBIX




[owuck, copTupoBKa u GUIBTpALUSL
JAHHBIX. 3aIIPOCHI Ha BEIOOPKY JaHHBIX.

78 3anpockl ¢ nmapamerpamu. Boraucisemsbie
I0JIs1 B 3aIIpocax

79 [IpakTuyeckas padora o Teme "Pabora ¢
roToBOM 0a30i JaHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THITBI

80 cBs3el Mexay Tabnuiamu. Buemnuit
kitou. LlenmoctHOCTh 6a3bl TaHHBIX
[TpakTrueckas paboTa 1o Teme

81 "Pa3paboTka MHOrOTaOIMYHOM Oa3bI
Ha”HHbIX"

2 3anpockl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX

23 [TpakTrueckas pabota o Teme "3anpochl
K MHOTOTa0JIMYHON 0a3e maHHbIX"

84 31k ynipaBnenus naHasiMa SQL
[TpakTideckas paboTa 1mo Teme

85 "VrpaBneHue JaHHBIMH C TIOMOIIIBIO
si3pika SQL"

26 Hepensunonnsie 6a3b! JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WNHTepHeT-IpHIIOKEHUS
ITonsiTHE O CEpBEPHOM U KIMEHTCKON

88 yacTax cata. TeXHOJIOrus «KIIMEeHT —

cepBep», €€ JOCTOUHCTBA U HEIOCTaTKU

89

OcuoBsI a361ka HTML




[IpakTuyeckas pabora o Teme

90 . N 1
Co3naHue TeKCTOBON BeO-CTpaHHIIB"
91 OcHogsl si3p1ka HTML
92 OcHogsl si3p1ka HTML
[IpakTuyeckas pabora o Teme
93 "Coznanue BeO-CTpaHUIIBI, BKITIOYAOIICH 1
MYJIbTUMEANIUHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/I€0)"
94 OCHOBBI KaCKaTHBIX TAOJHI] CTHIICH
(CSS)
[IpakTuyeckas pabora o Teme
95 "OdopmieHre CTpaHHIIbI C TTOMOIIIBIO 1
KacKaJIHbIX Ta0muL cruiieii”
96 Cuenapuu Ha a3bike JavaScript
97 Cuenapuu Ha si3bike JavaScript
98 ®opmbl Ha BEO-CTpaHUIIE
[TpakTrdeckas paboTa mo Teme
99 | 1
O6paboTtka naHHbIX (hopM"
100 Pa3smemenue BeO-caiitoB. Yciyra
XOCTHHTra. 3arpy3ka ¢ailyioB Ha caiT
Kanpuposanue. Ucnpasnenue
101 nepcnekTuBbl. [ nucrorpamma. Koppekuus
YPOBHEN, KOPPEKIUS 1IBETA.
OOGeciBeunBaHME IBETHBIX N300paKeHUI
BBoa n3obpaxeHuil ¢ uCronb30BaHNEM
102 pa3IMYHBIX TU(PPOBBIX YCTPOUCTB. 0.5

[TpakTrueckas paboTa 1o Teme
"O6paboTtka uudpossix potorpadpuit”




Peryms. Pabota ¢ o6nactsamu. OUIBTPHL.

103 [IpakTuueckas pabora no teme "Perymn 0.5
dpoBsIX poTorpaduii”
MHorocoiiHble H300pakeHusl.

104 Texkcrosble cion. Macka cnosi. Kanansl.
CoxpaHeHHE BBIICIEHHON 0071aCTH

105 [TpakTrueckas paboTa 1o Teme |
"MHorocoiHbIe n300pakeHus"
[ToaroroBka mittOCTpaIyii 11 BeO-

106 caiToB. [IpakTrnueckas pabora 1o Teme 0.5
" AHUMHPOBaHHbBIC N300paKeHUS"

107 Bekropnas rpaduka. Bekropuzamms
pacTpoBBIX U300pakeHU

108 [TpakTrdeckas paboTa 1o Teme |
"Bekropnas rpaguka"

109 [IpuHUMITBI HOCTPOEHUS U
penaKTUpOBaHUS TPEXMEPHBIX MOIETEH
[TpakTideckas paboTa 1mo Teme

110 "Coztanue NpocThIX TPEXMEPHBIX 1
Mozeneit"

111 Cerounbie Moaenu. Marepuasl

112 [IpakTuyeckas pabora o Teme |

"Certounble Mmoaenn"

113

MoenvpoBaHre UCTOYHUKOB
ocsenieHus. Kamepsl

114

[TpakTnueckas paboTa 1o Teme
"Pennepunr"




115 AnutuBHbIe TexHOJoruu (3D- |
IPUHTEPHI)
116 [IoHsATHE O BUPTYanbHON PEAIILHOCTH U |
JIOTIOJIHEHHOM PEAIbBHOCTH
117 PesepBHOE Bpems 1
118 PeszepBHoe Bpems 1
119 PeszepBHoe Bpemst 1
120 PesepBHoe Bpemst 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepsHOE Bpems 1
129 PesepsHOE Bpems 1
130 PeszepBHOE Bpems 1
131 PesepsHOE Bpems 1
132 PesepsHOE Bpems 1
133 PeszepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHoe Bpems 1
BILIEE KOJIN
?[PEHFPAM?J[IE YECTBO YACOB I1O 136 0 36.5







IMPOBEPSIEMBIE HA EI'D 110 UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

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

1.

3namv (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
Pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJI@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHus y4eOHBIX 3agad 1[0  BbIOpaHHOMU

cricnyajim3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OPraHU3alUA U

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

1.3

ITormMmaHne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3AlUU Pa3JINYHBIX BHIO0OB

uHpopMalun

1.4

[TonnmaHnue 6a30BBIX AITOPUTMOB OOPAaOOTKH YMCIOBOM M TEKCTOBOU
uHpopMaluy (3alUChb 4YHCEN B MO3UIMOHHON CHCTEME CUMCIICHUS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0X/IEHHUE BCEX MPOCTHIX YMCEIN B 3aJaHHOM
Juanas3oHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaU3

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

1.5

3HaHue q)yHKHI/IOHaJ'II)HBIG BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMU CBeEeHUSAMH O 0a3ax JTaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HHTEJUIEKTa B Pa3IUYHBIX O0NACTAX; HaIU4ue
MpeJICTaBIeHU 00 MCIMOIb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMYHbIX TPO(eCcCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEJICTaBICHHUE 3aJaHHOTO HATypaIbHOTO YUCIIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3OBaHUs JIOTUYECKHX BBIPAKEHHIH,
UCTIONB3Ys 3aKOHBI aNreOphl JIOTUKHU; OMPEACTATh KpaTyaiiuil myTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTell MeXAy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaym3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IENIb MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MMOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHMBATh aJEKBAaTHOCTb MOJEIH MOJEIHUPYEMOMY OOBEKTY WIIU
MpoliecCy; MPEACTABISTh PE3yabTaThl MOJEIUPOBAHUS B HATJIAIHOM

BUJE
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YMmenune kinaccu(UUIUpOBaTh OCHOBHBIE 3a7auydl  aHajiW3a JaHHBIX
(mporHozupoBaHue,  kjlaccuukauus, — KjlacTepuszalus, — aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCIIEJOBATEILHOCTh PEIICHNUS 3a/1a4 aHaAJIn3a
JAHHBIX: cOOP NEPBUYHBIX TAaHHBIX, OYMCTKA U OIIEHKA Ka4eCTBa JaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Ipeodpa3oBaHuEe JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlUA PE3YJIbTATOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpPEeNeNsiTh CPEIHIOI CKOPOCTh Iepeaauu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU TMEpeaaud MpU HW3MEHEHUU

MH(OPMaLMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U
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YMeHue cTpouTh KOJ, 00€CHeuMBAIOIMNA HAUMEHBUIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS TPU N3BECTHOM YacTOTE CHMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHUH 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHUS YHMCIIA I10
CTPOKE, COoJepXKallled 3alHuch 3TOrO0 YHCIA B MO3ULIUOHHOM CHUCTEME
CUUCIIEHHUSI C  3aJaHHBIM  OCHOBAaHHWEM; YMEHHE  BBINOJHSATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Tabiuie
WUCTUHHOCTH; HCCIIEZIOBaTh O0OJACTh HMCTUHHOCTH  BBICKA3bIBaHUS,

COACPKAMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

2.7

YMeHue pemrath aJIroOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMU
rpada, onpeeneHus KOJTMIeCTBa Pa3IMUHbIX MTyTeH MEXy BEpIIHHAMHA

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHMe UCII0NB30BaTh JEPEBbs IIPU aHATIU3€ U IIOCTPOCHUH KOJIOB U IS
NpeCTaBiIeHUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3ajad

MOKWCKa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




QITOPUTMY; pa3padaThiBaTh 1 000CHOBBIBATH BBIUTPHIIIHYIO CTPATETUIO

UTPbI
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2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

IMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH MPUMEPHI
HECKOJIBKUX aQJITOPUTMOB pPa3HOM CIOKHOCTH JJI DPELIEHUs OJHOU

3a1a4u

Bnagenue yHHMBepCanbHBIM S3BIKOM TMPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOIH30BaTh OCHOBHBIE
YOPABJISIIONIME  KOHCTPYKIIMK;,  YMEHHME  OCYIIECTBJISITh  aHAJuU3
NPEJIOKEHHOW  MPOTrpamMMbl:  ONpENessTh  Pe3ylbTaThl  pPabOThHI
MIpOrpaMMbl IIPH 3a/IaHHBIX UCXOJHBIX JTaHHBIX; ONPENENATh, P KaKUX
WCXOJIHBIX JIAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX pe3yIbTaTOB;
BBISIBIIATH JIaHHBIE, KOTOpPbIE MOTYT TMPUBECTH K OIMOKe B pabdore
nporpaMMbl;  OPMYIUPOBATH  MPEIJIOKEHUS MO  YIyYIICHHIO

MporpaMMHOT0 Koa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM Il U3Y4YCHHs  S3BIKE
porpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE ANTOPUTMBI 00paboTku quCell, YU CIIOBBIX
MIOCJIEI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHUCIIa B BHJE
Habopa TMPOCTBIX COMHOXHTEJNEH; HaxoXXACHHWE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYpaIbHOIO YHUCIA, 3aIMCAHHOTO B CHCTEME
CUUCIIEHHS] C OCHOBaHHMEM, HE€ TMpeBblmaromuM 10; BbIYKCICHHE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMEeTHYeCKOro, MHHMMAJIbHOTO M MaKCHUMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCIIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JUYHBIX THUIIOB C Y4YETOM OTPAaHMYECHUH Ha JMANa30H HX
BO3MOJKHBIX 3HAUEHUI, NMPUMEHATh NPH PELICHUU 3aJad CTPYKTYpbl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpEeIH, AEPEBbs); NPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE TIOAIPOTrPAMMBI JJIsi 00paOOTKH YMCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pazpaboTKe MporpaMm




OMOIMOTEKH MOANMPOTPaMM; YMEHHE HCIIONh30BaTh CPEACTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  3JCKTPOHHbIE TaONWIBl ULl aHAJH3a,
npeCTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peleHust, ToA0Op JIMHUK TPEH/IA, PEIICHHE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIO0Ib30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHue OpraHu30BBIBaTh JIMYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX CPEICTB  LM(PPOBBIX  TEXHOJOTHUI;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAapCTBEHHBIX

ycIyT, UG POBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbHbie
1.1 BbIuKcIeHHs. MHOronpoleccopuble cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpuHUKIIBI TOCTPOEHUSI M allapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu VHTepHer.
[Tpotokomnsl creka TCP/IP. Cuctema nomenusix umén. Paznenenne IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daiinoBas cucrema. Ilouck B ¢aiinooii cucreme. [IpuHIMIBI pa3MeIeHNs U
1.3 UMEHOBaHUS (ailloB B gosroBpeMeHHOW mamsatu. l1laGmonsl mis onumcaHus
rpymi ¢aiinos
CkopocTh mepenaud JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepelaud  OT

1.4
MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

[IudpoBanue nanabIx. CHMMETpUYHBIE U HecuMMeTpu4HbIe TG pbl. [ndpsr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh M UCIPABIATh OLUIMOKH, BO3HHMKAIOIIME
1.6 pu nepenade qaHHeIX. Paccrosane Xammunra. KoaupoBaHue ¢ MOBTOpEHUEM

6uros. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBonuHoe  KogupoBaHuE. PaBHOMEpHBIE UM  HEPAaBHOMEpPHBIE  KOJBI.
21 JlexonnpoBaHue COOOLIEHH, 3aTUCaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [TocTpoeHne 0JHO3HAYHO JEKOAUPYEMBIX KOJOB C IMOMOIIBIO

nepeBa

Teopernueckne mnoaXoAbl K OLEHKe KosinyecTBa WHGMopMmauuu. EnuHUIb!
2 U3MepeHus: KoiudectBa HHpopMmanuu. AuaBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpMaLUU. 3aKOH aJJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptiu. Uadopmanus u BepossitHocTs. Dopmyia [llennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOWMCTBAa ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aITUCH, TPU3HAK JECTUMOCTH YK CJIa HA OCHOBAaHUE CUCTEMBI

CUHCIICHUS. AJIFOpI/ITM nepepoja IMejoro 4ucjia wus P-ngHoit cucteMsul

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM MepeBojia KoHeuHo! P-uuHoil npobu B
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2.5

JECSITUUHYIO0. AJIFOPUTM IE€pPEBOJA LENOr0 4Hcia U3 JECITUUYHOM CHCTEMBI
cuncienuss B P-uunyto. IlepeBos xoHeUHOH necsiTuyHON aApoOH B P-nunyro.
JIBonuHasi, BOCbMEpPUYHAs U LIECTHAALATEPUYHAs CUCTEMbl CUUCIIEHUS, CBA3b
MeXay HHUMHU. ApudmeruyecKkue oOrepaluud B TMO3UIHOHHBIX CHCTEMax
CUHCIICHUS

TponuyHass ypaBHOBEIIEHHAss CHUCTEMa CYUCIEHUA. JIBOMYHO-JECATUYHAs
CUCTEMA CUMCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OpHoGaiiTHbIE KOJIUPOBKHU.
Crangaptr UNICODE. Komuposka UTF-8. Omnpenencaue nH)OpPMAIHOHHOTO

00bEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpagUyYecKuX JaHHBIX MpPU 33JaHHBIX Pa3pelIeHUH W TIIyOMHE KOIUpPOBAHUS
ugeta. L{BeroBeie mogenu. KogupoBanue 3Byka. OneHka MH(OPMALMOHHOTO
00BéMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aJaHHBIX 4YaCTOTC JHUCKPCTU3AIMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTe BbIcKa3biBaHUS. BrIcka3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI CyIIeCTBOBaHMS U BCEOOIIHOCTH.

Jlornuyeckue omnepanuu. TaOnuibl MCTUHHOCTH. JIOrMyeckue BBIPAKEHHUS.
Jlornueckne ToxnecrBa. Jlornmueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GYHKIUHI OT KOJIMYECTBA ApIyMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJIITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_IC HCTUHHOCTHU

2.9

Jlormueckue »neMEHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHoropa3psaaslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJlaHHOMY JIOTHYECKOMY BBIPQKEHUIO. 3aIlliCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenu u moxaenupoBanue. Llenmn monenupoBaHus. AIEKBaTHOCTh MOJETH
MOJCIIUPYEMOMY 00BEKTY mitu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ynbTaTOB MOJACTUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIPUATHS 4YeNoBeKOM. ['paduueckoe mpeacTaBieHHE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

2.11

HpeHCTaBHeHI/IC HOCJIBIX YHUCCI B IMaMATU KOMIIBIOTCPA. OI‘paHI/I‘IGHHOCTB

JMarna3oHa 4yucell IpH OTpaHUYEeHUH KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

pa3psaHOW ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONTOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuii, apuMEeTHUECKHH U
uukiauyeckuii capuru. llludpoBanue ¢ momoupl0 MOOUTOBOI omepanuu

«uckirovaroee MJINy

IIpencraBieHue BELIECTBEHHBIX YHMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlas 4acThb
U TOopsAoK yucrna. Jluama3oH 3HaueHWI BemleCTBEHHBIX uucen. [Ipobiemsl
XPAHECHMS BEIIECTBECHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
pa3psaoB. BelnonHeHne onepanyii ¢ BEIECTBCHHBIMU YMCIIAMH, HAKOILICHHUE

OIInOOK IIpHU BBIYUCIICHUAX

I'padbl. OcHoBHble nmoHATUA. Bunel rpados. Onucanue rpadoB ¢ HOMOLIbIO
MaTpUll CMEKHOCTHU, BECOBBIX MaTpHUll, CHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IyTH MEXJAy BepUIMHaMu rpada, OIpelesieHHe KOJIU4ecTBa
Pa3IMYHBIX IIyT€d MEXJy BEpIIMHAMH OPUEHTHUPOBAHHOIO AaLUKINYECKOTO
rpaca)

HepeBbs. bunapnoe npepeBo. [lepeBpsi momcka. CrocoObl 006xoma nepesa.
[IpencraBienue apupMeTnIecKX BhIpaKEHUI B BUe JiepeBa. Mcnonb3oBanue

rpadoB U IepeBbEB NP OMUCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ TOJIHOM nH(opMmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OIKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BLII/II‘pLIIJ_IHI)Ie 1 NPOUTPLINIHBIC TO3UITUN. BLII/Il"pLIIJ_IHHe CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTuUKanuss ©  MOHMCK
n300pakeHui, pacro3HaBanue Jull. Vcrnoab30BaHNe METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOywaromux  cucreMax. lcmonp3oBaHMe — METOOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoToTexHuke. uTepHer Benieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI TIOHATHSA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIYMCIEHUH. Bpemsi paGoTel U 00BEM HCIONB3YyeMOit
aMsATH, WX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OneHka
aCUMIITOTUYECKON CJIOKHOCTH AITOPUTMOB. AJTOPUTMBI TOJMHOMHAIBHOU
cioxkHoctu. IlepebGopHbie anroputMmsel. [Ipumepsl pa3aMuUHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT PA3JIUUHYIO CI0KHOCTh
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Omnpenenenre BO3MOXKHBIX pE3YJIbTaTOB palOThl MPOCTEUIIUX AJITOPUTMOB
YIPABICHUS UCIIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OrpeneneHue

UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyEeMbIid pe3yabTaT

34

3.5

3.6

AnroputMbl 00pabOTKM HATYPaJbHBIX YHCEN, 3aIMCAHHBIX B MO3HIIMOHHBIX
cUCTeMaX CUMCIEHHUsA: pa3OueHHe 3aluCh YHuClla Ha OTIENbHble LUQPBI,
HaxXOoXJICHHE CYMMBbl U TNpOU3BENEHHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MHHHMAITEHOW ) U PHL.

[IpencraBienue uuciaa B BUAE HAabOpa MPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMS B cCTeleHb. [IOMCK MHPOCTBIX YHCET B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTHHHOM apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOUMCITICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMUECKHe. BeTBieHus.
Cnoxusie ycinoBus. Lukisl ¢ yenoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHamuxcs B (aiinax. TekcToBble U JBOMYHBIE (ailiibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
(aiin.

Paz6uenue 3amaun Ha moazanayu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKA mporpaMMHupOBaHuA

3.7

3.8

3.9

Pexypcus. PexypcuBnble npouenypsl U ¢GyHkiuu. Vcnonas3oBaHue cTeka Ais

opraHu3anu peKypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UMcIeHHble METO/bI
pelleHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JENeHUs.
[TpubnmxE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOJ0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUU  s3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSBICHUN CUMBOJIA B
CTpOKe, pa3OHueHHue CTPOKM Ha CJOBa MO NPOOENBHBIM CHMBOJAM, ITOUCK
MOJICTPOKH BHYTPH JAHHOW CTPOKH, 3aME€HA HaWJEHHOW MOJICTPOKH Ha JIPYTYIO
cTpoKy. ['eHepaiusi Bcex CJIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLIUX
3aJaHHbIM orpanudeHusiM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEN. Brruncienue 0000MmEHHBIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaCCHUBa WA YHCI0BOM oCICaA0BaTCIbHOCTHU




3.11

(cyMMBI, TIpOM3BENEHHS, CPEOHEro apu(PMETHYECKOro, MHUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JIJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCJIOBUIO). JIMHEWHBIN MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBka oJHOMEpHOro mMaccua. I[IpocTeie METO/BI COPTUPOBKU
(Meron my3blpbKa, METOJ BbIOOpa, COpPTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBomdHBIN

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpuIlbl). AJNTOpUTMBI 00pPabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCCHBAa IO 3aJlaHHBIM
IpaBUjIaM, TIOUCK AJIEMEHTa B JJBYMEPHOM MAaCCHBE, BHIYHCICHHE MaKCHMyMa
(MMHMMYMa) ¥ CyMMBbI 3JIEMEHTOB ByMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accolaTHBHBIE  MACCHBBL, OTOOpaxeHHs).  XOII-TaOJUIIBI.

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIOBapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanu3 MpPaBUIBHOCTH CKOOOYHOrO BbIpakeHUs. Bbruncienue
apu(pMEeTHYECKOTO BBIPa)KEHUS, 3alMCAaHHOT0 B MOCT(HUKCHOM (hopme.

Ouepenu. Mcnonp3oBanue ouepeau A BpEMEHHOTIO XpaHEHUS! TaHHbIX

Anroputmbel Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(ba. KonmuectBo Pa3IINIHBIX
nyTeil MeXay BepIIMHAMHM OpPUEHTHPOBAHHOIO AalMKIMYECKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOrO
BbIpakeHUs1. PekypcuBHBIe aliropuT™Mbl 00xoaa nepeBa. Mcnonap3oBanue creka

¥ odepeu it 00Xo/a 1epena

3.16

3.17

JlnHamMuueckoe mporpaMMHpOBaHUE KaK METO/] pEeLIeHHs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayd, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrPaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKIIHIHA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/1a41 OIITUMH3allUN

[Tonatue 06 O0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
Pa3zpaOoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

WNukancynsnus, HacleJoBaHue, TOTUMOpHU3M

WNudopmanroHHbIe TEXHOJIOTUU

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIn3a JaHHBIX: IPOTHO3UMPOBAHUC,

Knaccuukanus, KilacTepusanus, aHajau3 OTKIOHeHuH. IlocienoBaTenbHOCTh




4.2

4.3

peleHH s 3a/1a4 aHaTN3a TaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OIICHKA
KayecTBa JaHHBIX, BHIOOp W (WIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTEPIpETaIHs pe3yibTaToB. [IporpamMmmHbie
cpeacrtBa U WHTepHET-CepBHUCHI Ui 00paOOTKH M IPEICTAaBICHUS JaHHBIX.
Bonpmme nannpie. MammaHOE 00yueHue

AHanu3 NaHHBIX C TMOMOIIBIO AJIEKTPOHHBIX TaOMUI. BblymcieHune cymMbl,
cpenHero  apudMeTH4YecKoro, HamOOJbIIero (HAaWUMEHBINEr0) 3HAYCHHS
nuanazoHa. Beramcnenne kod((UIMEHTa KOPpENUUud IBYX PsIOB JaHHBIX.
[TocTtpoeHue CTONOYATHIX, JTMHEHYATHIX M KPYrOBBIX nuarpamm. [loctpoeHue
rpadukoB  ¢yaknui. [logbop  nMHMM  TpeHAa,  peUmIeHWE  3ajad
MPOTHO3UpPOBaHMs. PeleHne 3aad ONTHMHU3ALIUU C TIOMOIIBIO 3JICKTPOHHBIX

TadJIUIL

JluckpeTu3anus TpH MaTEeMaTHYeCKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBMKEHUS. MoaennpoBaHue OHOIOTHYECKHX
cucreM. MaTtemMaTtu4yeckue MOJEId B OKOHOMHUKE. BbIuMCIUTEIbHBIE
AKCIEPUMEHTHI ¢ MozensaMu. OOpaboTka pe3ysbTaToB AKCIEpUMEHTa. MeTon
HAaUMEHBIINX KBaJpaToB. OIlIEHKA YHCIOBBIX IMAapaMETPOB MOEIUPYEMbIX
O0BEKTOB W TMpOIeCCOB. BoccTaHOBICHHWE 3aBHCUMOCTEH TO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepostHOCTHBIE MOJICIIH. Metonnl Momnte-Kapio. HMuranmonnoe

MozenupoBanre. CHCTEMbI MacCOBOTO 0OCITYKHUBAHUS

TaOnuunble (pensiuoHHble) Oa3bl JOaHHBIX. TalOmuma — mpencTaBiIeHHE
CBeJIeHUI 00 OQHOTHUITHEIX 00beKkTax. [loie, 3amuch. Kirrou Tabaumel. Pabota ¢
rotoBoil 6a30il gaHHBIX. 3amosiHeHue Oa3bl naHHBIX. [louck, copTupoBKa U
(buIbTpaIus JaHHBIX. 3alPOChl Ha BEIOOPKY JaHHBIX. 3alPOCHI ¢ TapaMeTpaMH.
Brrancinsiemble mosisi B 3ampocax.

MHuorotabiauanble 60a3bl JaHHBIX. TUIBI CBA3eH Mexay TaOnuiaMu. BHernrHwmii
kio4u. [lenoctHocTh 6a3bl JaHHBIX. 3ampochl K MHOTOTAOIMYHBIM 0Oazam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpexncrtBa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl.  CHOCKH,
ornapieHue. IIpaBuna  IUTUPOBAaHMS  UCTOYHUKOB U O(GOpPMIICHUS

OoubmorpauIecKux CChUIIOK




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Undpopmatuka (B 2 yactsx); 10 kinacc. yriayonennoe ooyuenue [omskos K.1O.,
Epemun E.A. OO1ecTBO ¢ OrpaHM4eHHO# 0TBETCTBEHHOCThI0O « BTHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «V31aTENBCTBO
«IIpocBemenue»

* Unudopmaruka (B 2 yacTsx); 11 knacc. yrnmyonennoe ooyuenue [lomskos K.10.,
Epemun E.A. OO11ecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHI0O « BMIHOM.
JlabopaTopus 3HaHUI»; AKITMOHEPHOE 00111ecTBO «/31aTENBCTBO

«IIpocBemenne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Nudopmaruka. Meronuueckoe nmocodue: 10-11 knaccol. ba3osiii u
yrayOneHHbIi ypoBeHs - ['ona nzmpanwmii. 2023 - Aptukyn. 314-0257-01 - ABTopsl.

[Tonsaxos K.1O., Epemun E.A.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

OI'NC «Mos mikona» https://myschool.edu.ru/
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