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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yrayOnEHHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yiabTaTam
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO  OOMIETO
obpazoBanus, npencrasieHHbix B PI'OC COO, a takxke denepanbHON 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
IPEeIMETHOE COJEpKaHUE, TPElyCMAaTPUBACT €r0 CTPYKTYPUPOBAHUE 110 pa3fiesiaM
U TeMaM Kypca, ONpeAessieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHwus),
Na€T MpPUMEPHOE paclpesesieHue Y4eOHbIX YacoB MO TEMaTHYECKUM pa3esaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYIO) IOCIEeIOBATEIIbHOCTh WX HW3YYCHHUS C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH Yy4eOHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

[TporpamMMma 1o nHpOpMaTHKE ONpPEAEIIAeT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOro MarepHasa sl KaXJ0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyJaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCcyapCTBEeHHOM UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
NOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCHUIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMAaTHU3allMd UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTH  TIpUMEHEHUsT  WH(POPMATHUKH, TPEKIE  BCErO
WHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABICHUE U COITMAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHbopMaTuku ajis ypOBHS CpeaHEro 00IIero o0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM JTallOM HEMPEpPhIBHOW TOJATOTOBKM OOYYarOIIUXCS B 00JacTH
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha CoJIepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHUE, MHTEPIPETALNI0O U 000O0IIeHHE
3TOTO OTIBITA.

Pesynprarel  yriiyOn€HHOTO  YpOBHSI HM3y4eHHUS y4eOHOro MpeaMera
«Uudopmaruka» OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS



nocyenyronein npodecCHoHanbHON NESITENHbHOCTH KakK B paMKax JIaHHOMN
MpeAMETHOM 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIaJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMeTHas 00JacTh, pAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTD JEMOHCTPUPOBATH PA3IUYHbBIE MTOIXOIbI
K U3YYEHUIO SIBJICHUI, XapaKTEpHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

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

HaJIM4KME TPEACTABICHUN O JaHHOW MPEeAMETHOM 00JIacTH KakK IEIOCTHOMN
TeOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JACTIMU
3HAHUM.

B pamkax yriny6i€HHOro ypoBHSI U3yueHUs MHMOpMATHKU 00ecreynBaeTCs
1[eJICHANPaBJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  nOpodeccuoHaabHOrO  OOpa3oBaHUS MO  CHEHHATBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKeHepus, MH(OpMallMOHHAs O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIHHOE OO0y4YeHHe, TMPOMBINUICHHBII WHTEPHET BeIIeH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW W
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHast 1eb U3y4yeHus: yuyeOHoro mnpeamera «WHdopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaJbHEUIIET0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaroierocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO O0IIeCTBa
M BO3pacTalolleil KOHKYPEHUMU Ha pbhIHKE Tpylda. B cBsA3uM ¢ 3TUM u3yyeHUe
unpopmatuku B 10—11 kmaccax goMKHO 00€CTICUUTD:

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

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIILICHUS;

c(hOpMHPOBAHHOCT, YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM IEHHOCTEN, ITPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

chOPMHPOBAHHOCTh  MPEJCTABICHUNA O BIUSHUA  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YEJIOBEKa B OOIMIECTBE, IMOHUMAHWE COIMAIBHOTO,
DKOHOMHYECKOTO, MOIUTUYECKOTO, KYJIbTYPHOIO, HOPUAUYECKOrO, HPHUPOIHOTO,



PrOHOMUYECKOTO,  MEIULMUHCKOTO U (PU3HOJIOTMUYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMALIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMaIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4E€OHOH, MPOEKTHOM, HAYy4YHO-
UCCJIEI0OBATENBCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYalOIIUXCS K
CaMOpPa3BUTHIO.

B conepxanuu ydeOHoro mpeametra «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.

Paznen «Teopermyeckue OcCHOBbI HHGpOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIMNPOCH KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHuss MHOOPMAIIMOHHOTO 00BhEMA JIaHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHpPOBAaHHeE) HAIPaBJIEH Ha pa3BUTHUE
AITOPUTMHYECKOTO MBILUICHHS, pa3pad0TKy aJrOPUTMOB U OLIEHKY UX CIOKHOCTH,
(GbopMUpOBaHNE HABBIKOB pealii3alliyd MpOrpaMM Ha S3bIKax MPOrpaMMHpPOBaHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUW, PpeaJru30BaHHBIX B MPUKIATHBIX
POrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaIu3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJHUIl JJS pEIICHHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydyeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JIJISI U3YUYEHHUS! OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

VYrnyOnéHHbli ypoBEHb U3y4e€HHUS WH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOr0  MpOQUisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENbHOCTU. YTIYOJEHHBIA YpPOBEHb HW3YUYEHUS
uH(GOPMATUKHA OOECTIEUNBAET: MOJATOTOBKY OOYUYaIOIIUXCs, OPUEHTHPOBAHHBIX Ha
CHEeLMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXXEHEPHBIE
CHELUATbHOCTH, YYacTUE B IPOEKTHONM M HCCIEN0BATEIbCKON JIESTEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTUH, TOATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Cllade
EnuHoOro rocyapcTBEHHOTO dK3aMeHa 1o HH(pOpMaTHKeE.

[TocnemoBaTenbHOCTh WM3YYEHHUS TEM B Tpeneiax OJHOTO Toaa OOydeHHSs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS TPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee YnCiIo YacoB, PEKOMEHAOBAHHBIX JIJIs1 U3y4eHUs UH(POpPMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 gacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

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

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIBIOTEPHBIX 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  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapannensHblie BIuMcaeHus. MHOronpouneccopHsie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOusibHbIE TH(PPOBBIE YCTPOKWCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIepbl. POOOTH3MpOBaHHBIE TPOU3BO/ICTBA.

[TporpamMMHOe obOecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOro o0ecnedeHus: U HX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecriedyeHue. OnepallMOHHBIC CHUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTamsiuuss W JOEUMHCTAULALUSA  IPOrPAMMHOIO
o0ecrnieueHusl.

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

[TporpamMmmMHoe obecriedenue. JInieH3upoBaHUe MPOrpaMMHOI0 OOeCIieUeHUs
U IUPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00€eCTIeueHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®enepauuu 3a HENPABOMEPHOE UCIIOJIb30BAHUE IPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
creka TCP/IP. CucteMa TOMEHHBIX UMEH.

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

Bunet  npestensHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndpopMalmoHHbie CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalus MOOWJIBHBIX TEJIe(POHOB, OMpPENEICHHE 3arpyKEHHOCTH
aBTOMArucTpaseil), ”HTEPHET-TOPTOBIIs, OpPOHUPOBaHUE OUJIETOB U TOCTUHUL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrH. CoOLMabHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM OOMeHa naHHbIMU. CeTeBoil
ATUKET: NpaBUja NOBEACHUS B KubepmpocTpaHcTBe. [IpobieMa nmoasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble M 3KOHOMHUYECKHUE YIpPO3bl, CBSI3aHHBIE C HCIOJIb30BAaHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOuime nmpobsieMbl 3aliuThl
uHpopMaluu 1 nHGopMaMOHHON O6e3omacHocTH. CpencTBa 3auThl UHPOpMauu
B KOMITbIOTEpPAX, KOMITBIOTEPHBIX CETAX U aBTOMAaTU3UPOBAHHBIX HHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecneuenre HHGOPMAIIMOHHONW 0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUACHIMATBFHOW MH(POpMAIH, XpaHsIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecreueHrue U CIocoObl
OOprOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[udpoBanne naHHpiX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxkenepa. Anroputm
mudposanust RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie U 3HaHus. MHbopMalmoHHbIe MpoLecChl B MPUPOJIE,
TEXHHUKE U OOILECTBE.

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

JIBonuHoe KkogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. [loctpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C IIOMOILBIO
nepeBa. EnvHMIBI M3MEepeHHs KonuecTBa nHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MH(POPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
NO3ULMOHHON cucrteMe cuMciieHns. CBOWCTBa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO IU(p B 3alMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEePEBOAA 1IEJIOT0 Yucia U3 P-U4HON CUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJTOpPUTM IEpeBO/a KOHEUYHOM P-M4HON Opobu B NECATUUHYIO.
AJTOpUTM IEpeBOAA LIEJIOI0 YKCIA U3 IECITUYHON CUCTEMBI CUMCIICHHS B P-nuHys!O.
[lepeBon koHEUHOHM AecsATHUHOMN ApoOu B P-munyro. /[BonmuHas, BoCbMepUUHas U
[IECTHAIATEPUYHAS] CUCTEMbI CUHUCIICHHUS, CBSA3b MEXAY HUMH. ApudmeTnyeckre



Onepalry B MNO3UIMOHHBIX CUCTEMAx CUHUCICHHS. TpowdHas ypaBHOBELICHHAs
CHUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

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

KogupoBanne  m3oOpaxkenuit. OueHka  uHPOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOTUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Popmatbl rpapuyeckux (aitios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Komuposanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
[P 33IaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHMs. BpIcKa3biBaTenbHblE (HOPMBI
(npenukatbl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOIITHOCTH.

Jlornyeckue omneparuu. TaOnaUIl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0IMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aireOpbl JOTMKH. OKBUBAJEHTHBIE MPEOOpa30BaHUs JOTUYECKUX
BbIpaXECHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonnueckne  Qopmbl  jormueckux  BblpaxkeHuil.  CoBepILECHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbIE (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMIIEe UCTUHHOCTH.

Jlornueckue »3JeMEHTHI B cocTaBe KomibtoTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUu4e€HHOCTb
Jana3oHa 4YHCEl NpH OrPaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCEN.

[lobutoBbie norumdeckue omnepamuu. Jlormyeckuii, apupMeTUUECKHH W
nukinyeckuid  capurn.  [lludpoBanue ¢ moMoOmBbIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YKMCEN B IMaMSITH KOMIBIOTEpA. 3Hadallas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeinosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI M IPOrPaAMMMPOBaHHE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoMIbloTepe. HMHCTpyMeHTanbHBIE CpEACTBa:
TPAHCIATOP, OTJIATUUK, NpoGUIMpoBIIMK. KoMmumsmuss u HUHTEepHpeTanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccMpOBOYHBIX TaOmul. Ornanounbii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaUEHN TEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JaHHBIX:
LIEJIOUYHCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YeCKHEe. BeTBnenus. CioxHbIe
ycioBus. Lluknel ¢ ycmoBueM. [luknsl 1o nepeMeHHo. B3ammo3aMeHseMOCTb
pa3iIMyHBIX BUJAOB IUKIOB. IHBapmanT mukna. CocTaBieHHE LHKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA ITUKJIA.

JloxymenTupoBanue nporpamm. Mcrnons3oBanne koMmmeHTapues. [loaroroska
ONMCAHUA MPOrPAMMBI MU HHCTPYKIIHAH JUJIS ITOJIb30BATEINS.

Aaroput™bl 00pabOTKH HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3ULIMOHHBIX
CUCTEMax CYMCIICHUs: pa3OuMeHue 3alMcu 4YHucia Ha OTAENbHBbIE IU(PBI,
HaXOXXJIEHUE CYMMbl W TIpoM3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaNBHOW) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM auanasoHe. [Ipeacrasienue
quciia B BUIe HA0Opa MPOCThIX COMHOXKUTENEH. ANTOpUTM OBICTPOTO BO3BEIEHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). YreHue u3 Qaitna. 3anuch B aidi.

Pa3zOuenue 3agaun Ha noazanauu. [loamporpamMmel (pouenypsl U GyHKIUN).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransi). PexkypcuBHBIC Mpolenypbl u
¢bynkuuu. Mcnionb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOJMOTEKH fA3bIKAa MPOTrpaMMHUPOBAHUS.
[ToaxntoueHne  OMOIMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAMUTEIICH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MmeTobl. TouHOE U TPpUOTMHKEHHOE pelieHus 3a1aun. YucaeHHbIe
METO/Ibl PEUICHUs] YpaBHEHUU: METoJ mepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. BhruucieHue miomaaeit uryp c
NOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSIMOYTOJIbHUKOB, METOJ Tpameuui).
[Tonck wmakcumyma (MHUHMMYMa) QYHKIMA OJHOM MEPEeMEHHOH METOAOM
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH — sI3bIKa
MIPOTPAaMMUPOBAHUS I 00PaObOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIa B CTPOKE,
pazOueHne CTPOKHU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpHU
JTAHHOW CTPOKH, 3aME€HA HalJICHHOW MOICTPOKH Ha APYTYyIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM ai(aBUTe, YIOBJIECTBOPSIONIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue ynciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENILHOCTH 4KceNl. Bbruuciienne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBa WM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apu(pMEeTUYECKOro, MUHUMAJIBHOTO U MaKCUMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JlaHHOMY YCIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBKa OJHOMEpPHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJl BbIOOpa, COpPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccHBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKHA JBYMEPHBIX
MAacCHBOB: 3aM0JHEHUE ABYMEPHOIO YHCIOBOTO MAacCHBA MO 33JJaHHBIM ITPaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHNE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpeacTBa TMOWCKa M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuieil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JOKYMEHTaMH.
HMHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. O6mayHble CEpBUCHL.
JenoBas nepenucka. Pedepart. [IpaBuna muTupoBanust HICTOYHUKOB U 0POPMIICHUS
oubimorpaduueckux ccouiok. OdopmieHHE CIUCKA JUTEpaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHajdu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukaiys, KiacTepuszaiusi, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
pelieHus 3aa4 aHaiu3a JaHHBIX: COOp MEPBUYHBIX JITAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, NMPe0oOpa3oBaHUE JAHHBIX,
BU3YyaJIM3allUsl JAaHHBIX, HHTEpIIpETalUs pe3ynbTaToB. IIporpammHbie cpencTBa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
MamunHoe 00yuenue. aTemekTyanpHbIi aHAIN3 TaHHbBIX.



AHanmM3 MaHHBIX C MOMOINBIO JICKTPOHHBIX TaOMUIl. BhruucieHue cCymwbl,
CpeIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUaIa30Ha.
Brruncnenne koad¢uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAaThIX W KPYroBbix jguarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop muHUK TpeHaa, pelieHne 3a1a4 MPOrHO3UPOBAHUS.

YuclieHHOE pEIIeHWE YpaBHEHUHM C TOMOILIBIO MOJA0Opa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro pelieHusl B 3alaHHbIX ycioBusX. LlemeBas
byHKUUS, OorpaHrueHus. JIoKanbHbIe U I00ATbHBIA MUHUMYMBI 11€J1€BOM (PYHKITUH.
Pemenue 3a1a4 onTUMU3aIUU C TOMOIIBIO SJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMaIuu. 3aKoH
anauTuBHOCTH WH(opMmanuu. @opmyna Xapriau. MHpopManus v BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi naHHbiX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHUS TaHHBIX C IOTEPSMU. Y MEHBILICHHUE TITyOUHBI
KoJInpoBaHUs 11BeTa. OCHOBHBIE UAEH anropuT™MoB cxkatust JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEepeAadyd OT
UH(GOPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTepUCTUK KaHaja CBs3u. llpuumHb
BO3HMKHOBEHHUSl OIIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy>KuBaThb W HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMmMmnoHeHTBI cUCTEMBI W HX B3aumopencrBue. CHCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHbIN Tipotiecc. OOpaTHast CBSI3b.

Mopenn n monenupoBanue. Llens MopennpoBanus. COOTBETCTBHE MOJAEIH
MOJCIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Lelu MoaenupoBaHus. dopmanusaius
MIPUKJIAIHBIX 3a/]a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHUS B BHUAC, YAOOHOM Jid
BOCHIPUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHIIb,
rpadukn).

['padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL], CIHCKOB CMEXHOCTH. Pemenne
ATOPUTMUYECKUX 3aJa4, CBA3AHHBIX C aHamum3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO MyTH MEXIy BeplIIMHAMU Tpada, ompeaeneHue KOIMYecTBa
Pa3IMYHBIX MyTEH MEX1y BEpIIMHAMU OPUEHTUPOBAHHOTO AllUKIMYECKOTo rpada).

Hepesbst. bunapuoe nepeo. [epeBpsi noucka. CriocoObl 00xona aepesa.
[IpencraBienne apuMeTHUECKUX BBIpAKEHUN B BUAE AepeBa. J[uckpeTHble Urpbl
JIBYX UTPOKOB C mojHOM nHpopManuen. [loctpoenune aepesa nepedbopa BapuaHTOB,



OMHCAaHNE CTPATErny UTPhl B TAOIUYHOU (opMe. BRIUTPHIIIHBIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOrO0 HMHTeIIEKTa. CepBHCHl MAIIMHHOIO MEPEBOAA H
pacrnio3HaBaHusl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcrmosb3oBaHHME METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B oOydaronux cucreMax. Vcrnonb3oBaHuEe METOJIOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopmann3anys MOHATUS anroputMa. Mammua TreroprHra Kak yHuBepCaabHas
Mozenb Beruucnenui. Teznc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOMH
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  AJTOPUTMOB. AJITOPUTMBI  MTOJMHOMHUAIBHOU
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOpUTMOB PEIICHHUS
OJITHOU 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpoOCTBIX YuUCEN B 3aJaHHOM JWAIla30HE€ C TOMOLIBIO aJIrOpuTMa
«pemiero DparocheHar.

MHoropa3zpsaHbie Leble Yucia, 3a1a4u JUIMHHON apu(pMETUKH.

CnoBapu  (accoUMaTHBHBIE MAacCUBBI, OTOOpa)K€HUA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. Bwluncienue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHON (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTro rpada. KomuyecTBo paziauuHbIX
nyTeld Mexay BepIIMHAMU OPUEHTHUPOBAHHOTO AllMKIMYecKoro rpada. Aiaroputm
JIeKCTpBl.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(ounapubie) naepeBbs. I[locTpoeHue naepeBa Mg 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xoia nepeBa. Mcnonab3oBaHue creka u
ouepeau s 00xoxa IepeBa.

JlnHamMu4eckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aJad  C
COXPaHEHUEM IPOMEXKYTOYHBIX PE3YyJIbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOACYET KOJIMYECTBA BAPUAHTOB, 38141 ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHUH. OOBEKTHI U
kjaccel. CBoicTBa MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIU3.



Pa3zpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO IOAXOJA.
Wukarncynsuuys, HacieJ0BaHue, TOJTUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
110JIb30BaTelsl. MIcronb30BaHME TOTOBBIX YIIPABIISAEMBIX 3JIEMEHTOB ISl IOCTPOCHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o  mapaaurmax
IPOTrpaMMHUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOTO  MOJEIMPOBAHUA: ITOCTAHOBKA
3alayd, pa3paboTka  MOJIeNTH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

Juckperuszanuss Npyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABMXeHUs. MoaenupoBanre OMOI0OTMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B SKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN IO pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposarnoctasie  momenu.  Metoast Monte-Kapio.  MimutanmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammchk. Kimrou Tabmuimel. PaGoTa ¢
roToBOil 0a3o0if naHHBIX. 3amoigHeHue 0a3bl JaHHBIX. [loWICK, cCOpTHUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nosisi B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THUIBI CBA3EH Mex 1y Tadnuiamu. BuenHuit
kiro4. LlemocTHOCTh 0a3bl TaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

Nuteprer-nipuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTAX CAWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u kackamnpix Tabmui ctwiet (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xoctuHra. 3arpyska ¢ailioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYrUX
ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenne. Kagpuposanue. VcnipaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLHs — LIBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsbs. Pabora ¢ obGmactsamu.
OUIbTPBI.



Mmorocnoitasle u3zo0paxenus. TekcroBble cion. Macka cnos. Kanambl
CoxpaneHnue BblAeneHHONW obOsactu. IloaroroBka miuocTpauuii Juisi BEO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBsl. M3MeHeHue moOpsaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusbeie. @opmarbl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX U300paKEHU.

[IpyHIMIIBI TOCTPOEHUS U PETAKTUPOBAHMS TPEXMEPHBIX Mojieniell. CeTOUHbIE
Mozenu. Martepuansl. MojenupoBaHUE HCTOYHUKOB oOcBenleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHATHE O BUPTYanbHON peaabHOCTH U
JOTIOJTHEHHOM pEasbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) 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
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHIHCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JESITEILHOCTH B IpOIECCe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEILHOM JIEATCTLHOCTH.

B pesynapTaTe wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpaszoBaHus y oOyvatromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThl:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHME CBOMX KOHCTUTYITHOHHBIX MTPaB M 00S13aHHOCTEH, yBa)KCHUE 3aKOHA
U TIPaBOMOPSIKA, COOJIONEHHWE OCHOBOTIOJATAIONIMX HOPM HH(POPMAIMOHHOTO
npaBa U HHGOPMAIIMOHHON 6€30MaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHUSI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBRA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHICCKOTO TTOBEACHMUS;

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  oOpa3a  JKHW3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHUN  0€30MacHOM  JKCIUTyaTallid  CPEICTB  HMH()OPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHUBHOM JIE€ATEbHOCTH TEXHOJOTUYECKOM M COLMATIbHON
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENHHOCTH, CBS3aHHBIM C
uH()OPMATUKON, MPOTpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH HMHOOPMATUKU U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBeplLIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peann30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) 3K0JIOrH4ecKOro BOCIIMTaHUS

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IyTeH HuX
pemeHus, B TOM YHCI€ C yY4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1@ poBoit TpaHchopMaIui MHOTHX cdep )KU3HU COBPEMEHHOI'O OOIIECTBA;

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

B mporiecce 1oCTHKEHHS THYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
nH(opMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN HHTEIJIEKT,
Mpeanoararmmii copMUPOBaAHHOCTD:

caMOpETyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh amanTUPOBATBCI K
AMOITMOHAJIEHBIM U3MEHECHHSIM | TPOSIBIISATE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIIOYAIOIICH CTpEeMJICHHE K JIOCTHKCHUIO 1EeTH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOILIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TPHU OCYIICCTBICHUM KOMMYHHUKAIIMH, CIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenuss HHPOPMATUKHM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JIEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaJlIbHbIE Y4YeOHbIC NEUCTBUS, PETYISATUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JEeNUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

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

yCTaHaBJIMBATh CYLIECTBEHHBIN IPU3HAK WJIM OCHOBAaHUA JJI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

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

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaTbiBaTh IUIAaH PEIICHHUs] MPOOJEMbl C YYETOM aHAIM3a MMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOTO, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHCJIE MNpU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;



BBISIBJISITh TMPUYMHHO-CIECTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3aaauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTHYECKYIO O0JACTH
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

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

3) pabora ¢ uHpopmaumeii:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH()OPMALIUY PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUs
uHpopMauu U IEJNEeBOM  ayJIUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3aliy;

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

UCIIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHUX HOPM, HOPM HH(OpPMAILMOHHON
0e3011acCHOCTH;

BJIQJIeTh ~ HaBBIKAMM  pAClO3HABaHMS W 3aIIUTHl  WH(OpMAIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA

1) oO61eHme:

OCYILECTBISITh KOMMYHHUKAILIUU BO BCeX cepax KU3HHU;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, TMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(JIUKTHI;

BJIaACTH pas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C HUCIIOJb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboTHI;

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

NpUHUMATh  1I€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4éTOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIUI
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE TIPOEKTHI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

1) camoopranuszanmus:

CaMOCTOSATENIBHO OCYIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH PELICHUS TPOOIEMBI ¢ YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LICIISM;

BJAaJE€Th  HABBIKAMU  IIO3HABATENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, MCMHOJIb30BaTh MPHUEMBI PeQIIEKCHH AJsl OLEHKU CUTYyallud, BHIOOpa
BEPHOI'O PEILLICHHS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH CeOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AaHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO 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
Knacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTAThI:

BJIAJICHUE MPEACTABICHUSIMH O POJM MHGOPMAIMM M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMHU «HHGOPMAIIU,
«UH()OPMAITMOHHBIN TPOIIECCH, KCUCTEMAY, KKOMITOHEHTHI CUCTEMBD»,  CHCTEMHBIN
abdexT», «mHbOPMAIIMOHHAS CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOMCKa HHpopmammu B ceth VHTepHET, yMeHmue
KPUTHUYECKU OIIEHUBATh WH(OpMAIHIO, TOYyYCHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJbIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TIOJYYCHUS W  HAMNpPAaBJICHHUS  HWCIIOJIL30BAHUS, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHaJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepHU3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYNCTKAa W OIICHKAa KadecTBa JAaHHBIX, BBIOOp W/WIM TIOCTPOSHUE MOJCIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHs TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUC HaBbIKAMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECTIeUeHUS I PEIICHHS YU4eOHBIX 3a7a4 110 BEIOpaHHOMN
CHelMaTnu3alnu;

HAJIMYHE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIHUIAX OPraHU3aALUUA U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3pabOTKW U (PYHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHWe yrpo3 HHHOPMAITMOHHON 0€301TaCHOCTH, UCTIOJIH30BAHNE METOIOB
U CPEICTB MPOTUBOJCUCTBUS ITHUM YIrpo3aM, COOJIOJCHUE Mep O€30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE TMEPCOHAIBHBIX JTaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M TUTHEHBI MpU padoTe C
KOMITBIOTEPAMHU U APYTMMH KOMIIOHEHTaMH HHU(PPOBOTO OKPYKEHHUs, TOHUMaHUE
MIPABOBBIX OCHOB HUCIIOIH30BAHUS KOMITBIOTEPHBIX IIPOrpaMM, 0a3 TaHHBIX U pa0OTHI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHopMaIuu, yMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE ONPEACISITh CPEAHIOI CKOPOCTH Mepeavn JaHHBIX, OIICHUBATh M3MECHEHNE
BpEMEHU TMepefayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO 00BEMA MaHHBIX W
XapaKTepUCTUK KaHaja CBSI3H;

yYMEHHUE HCIONb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCU
YHUCEJI, AITOPUTMA ITOCTPOCHHUS 3alMCH YMCTIa B MIO3UIIMOHHOW CHCTEME CUHMCIICHHUS
C 3aJJaHHBIM OCHOBAaHHMEM W IOCTPOCHHUS YHCIIA O CTPOKE, COJEprKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHUCIICHUS C 3a]JaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATHh apU(PMETHUUECKHUE OTepaIliU B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

yYMEHHUE BBINOJHATH MPeoOpa30BaHMs JIOTHUECKUX BBIPAKEHHM, HUCIOIb3YS
3aKOHBI aiNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOymIe
WUCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEHHBIC, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHUS U CUCTEMbI YpaBHEHU;

NMOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMaIuu (3arMch Yrcesl B MO3UIIMOHHOW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JaIa3oHe, 00paboTka MHOTOPA3PSAHBIX ETBIX
YHUCe, aHAIM3 CUMBOJILHBIX CTPOK M APYTHX), aJITOPUTMOB MTOWCKA U COPTUPOBKH,
YMEHUE OMNPEACNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MacCHBa, IEpeOOpPHBIC
QITOPUTMBI, IBOMYHBIA TOWCK) W MPHBOJUTH NMPUMEPHI HECKOJIBKHUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUSI OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIBHBIM S3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMH O 0a30BbIX THIAX JaHHBIX W
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKI[MM, YMEHHUE OCYIUECTBISATh AaHAINU3 MPEAJIOKEHHOW MPOTPaMMBI:
OTIPEIEISITh PE3YNBTAThl PA0OTHI MPOTPAMMBI TIPU 33TaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOJTHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
PE3YNbTATOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT TMPHUBECTH K OIMUOKE B padoTe
porpamMmsl, GOPMYyIUPOBAThH NPEIJIOKEHUS M0 YIYUIIEHUIO POTPAMMHOIO KOJIa;



YMEHHE CO37aBaThb CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAIIMOHHBIE MAaTEPUAJIbI C UCTIOJIBb30BAHUEM BO3MOXKHOCTE COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yYMEHUE UCTOb30BaTh AJIEKTPOHHBIC TAOJIUIIBI JIJIs1 aHATIM34, TPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHM, pEIICHHE YpPaBHEHWU, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, pelieHue  3a1ady
MPOTHO3UPOBAHUS).

B npouecce uzyuenus xypca UHGOpMATUKU YTriayOJn€éHHOTO ypoBHS 6 11
K1acce o0y4aronuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3yIbTAThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOIbI), MCIOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OIIMOKU TIPH Tepenaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOPUTMHYECKUE 3a/7aud, CBSI3aHHBIC C aHAIM30M Trpados
(371241 TOCTPOEHUSI ONITUMAIIBHOTO TTYTH MEXKy BepIIHaMu rpada, ornpeeieHus
KOJIMYECTBA PA3JIUYHBIX MyTEd MEXKIYy BEpPLUIMHAMH OPUEHTUPOBAHHOTO
aIMKJIMYECKOTO rpada), yMeHue UCI0JIb30BaTh AEPEBbS ITPU AaHAIU3E U MOCTPOCHUH
KOJIOB U JIJISI IPEACTAaBICHUS apu(METHUECCKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W PEaTU30BBIBATH B BHJAEC MporpamMM 0a30BbIC
QITOPUTMBI, YMEHHE HCMOJIb30BaTh B MpOrpaMMax JaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OYEPEaU, AEPEBbS),
WCIIOJI30BaTh 0a30BbIE OMNEpalMi  CO CTPYKTypamMu JaHHBIX, MPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE MOMPOTPAMMBI I 00paOOTKH YMCIOBBIX IAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TpU pa3paboOTKe MporpamMm OHOIUOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yYMEHHE CO37aBaTh BEO-CTPAHUIIbI;

BJIaJICHUE OCHOBHBIMU CBEJCHUSIMU O 0a3ax JIaHHBIX, UX CTPYKTYpE, CPEACTBAX
Co37aHusl M pabOThl C HUMH, YMEHHE HCIOJB30BaTh TAOJIMUYHBIC (PEISIIMOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JaHHBIX, BBHIIOJHITH COPTHPOBKY H
MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUIECKIE MOJICIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: POPMYITHPOBATH IIEJTh MOACITUPOBAHUS, BBITIOTHATH aHAITH3
pe3yIbTaTOB, MOJYYCHHBIX B XOJE MOJCIUPOBAHUS, OICHWBATH COOTBETCTBHE
MOJICTT MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEICTaBISITh pPE3yIbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

YMEHUE OpPraHW30BBIBaTh JIMYHOC WH()OPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHHA, TOHUMAaHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa30BaTEIbHBIX CEPBUCOB;

NOHUMaHHE OCHOBHBIX NMPHHIUIIOB Pa0OTHI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WHTEIUICKTa B Pas3IMUYHBIX OOJIACTSX,
HAJIMYME TPEICTABICHUH O Kpyre peliaeMbIX 3aJad MAallMHHOTO OOYYCHHUS
(pacnio3HaBaHMs, KJIACCU(PUKAIMU U MPOTHO3UPOBAHUS) HAIMYUE MPEICTABICHUMA
00  WCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMA B  Pa3jMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
Ne i/ KourpoJusbnbie | IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. llndpoBasi rpaMOTHOCTH
Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO
1.1 P - YHHBep yerp 6 https://kpolyakov.spb.ru/
00pabOTKH JTaHHBIX
1.2 [TporpamMmmMHoOe oOecrieueHue 6 https://kpolyakov.spb.ru/
1.3 KomnbroTepHsie cetu 0.5 https://kpolyakov.spb.ru/
1.4 NudopmanmronHas 6e301acHOCTh 7 0.5 2 https://kpolyakov.spb.ru/
Hroro no pazneny 24
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 pel (opwar 19 3 2 https://kpolyakov.spb.ru/
KOMIIbIOTEpE
2.2 OcHOBBI anreOpbl JOTUKU 14 2 1 https://kpolyakov.spb.ru/
2.3 KomnbrotepHas apudmernka 7 1 1 https://kpolyakov.spb.ru/
Uroro no pazaeny 40
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHUe
3.1 Bseznenue B nporpaMmMupoBaHue 16 1 0.5 https://kpolyakov.spb.ru/
3.2 BcnomorarenbHbIE alrOpUTMBI 8 1 2 https://kpolyakov.spb.ru/
3.3 YucieHHble METOIBI 5 1 https://kpolyakov.spb.ru/




An Opad
34 FOPHIMEL GOpabOTIH CHMBONLHAX 5 1 1 https://kpolyakov.spb.ru/
TAHHBIX
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 1 3.5 https://kpolyakov.spb.ru/
Hroro no pasneny 44
Paznen 4. UndopmaunoHHbIe TEXHOJIOTUH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 https://kpolyakov.spb.ru/
4.2 AHanu3 JaHHBIX 1 3 https://kpolyakov.spb.ru/
Wroro no pazneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13 21.5




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/ Konrpoasnsie | IlpakrHyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zneua 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
Nudopmanust u uHGpopManuoHHbIE
1.1 Qopwan $opan 10 2.5 https://kpolyakov.spb.ru/
IIPOLIECCHI
1.2 MoaenupoBanue 8 3 2 https://kpolyakov.spb.ru/
Hroro no pazneny 18
Pazjen 2. AnroputMbl 1 IPOrpaMMHUPOBaHUeE
2.1 DNIEeMEHThI TEOPUU ANTOPUTMOB 6 1 https://kpolyakov.spb.ru/
2.2 AJNTOPUTMBI U CTPYKTYPbI JAHHBIX 28 10 https://kpolyakov.spb.ru/
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 p p 16 4.5 https://kpolyakov.spb.ru/
MIPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nea 3. UnpopMannoHHbIC TEXHOJTOTHH
KommnsrorepHo-maremarudeckoe
3.1 p 8 1 2 https://kpolyakov.spb.ru/
MOJICJIUPOBAHNE
3.2 ba3sl jaHHBIX 10 1 https://kpolyakov.spb.ru/
33 Be0-caiitbr 14 https://kpolyakov.spb.ru/
34 Kommprorepnas rpaduka 8 3.5 https://kpolyakov.spb.ru/
3.5 3D-MmoaenrpoBaHue 8 3 https://kpolyakov.spb.ru/




Hroro no pazneny 48
PesepBHOE Bpems 20
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 13 36.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara uzyuenust

DJIEKTPOHHbIE
nudposeie
o0pa3oBaTeIbHbI
e pecypchl

TpeOoBaHus TEXHUKH
0€301MacHOCTH ¥ TUTUECHBI IPU
paboTe ¢ KOMIBIOTEPAMH U
JIPYTUMH KOMIOHEHTaMHU

M (POBOTrO OKPYKEHHUS

[TpuHIMIIBI pabOTHI
KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO
mH. KoHTposiepsl BHEMIHUX
YCTPOMCTB

ABTOMaTHYECKOE BEHITIOJHEHUE
mporpaMMbI IpoueccCopom

OrniepaTuBHas, MOCTOSIHHAS U
JOJITOBPEMEHHASI TAMSATb.
KoHTpoieps! BHEMIHUX
ycTpoucts. IIpsMon goctyn k
namsaTu

COBpeMCHHLIC KOMITIBFOTCPHBIC
TCXHOJIOT'HMH




ITporpamMmmMHOe obecrieueHuE
KOMITBIOTEPOB, KOMITBIOTEPHBIX
CHUCTEM U MOOMJIBHBIX
YCTPOMCTB

CucreMHo€ NporpaMMHOE
obOecneuenue. OnepanuoHHbIE
CHCTEMBI

Yrunutel. JpaitBepsl
ycrporcts. [lapamiensHoe
IPOrpaMMHUPOBAHKE

10

HNucrannanus U JeHHCTAILISIIAS
MIPOrpaMMHOTO 00ecCIIeUeHUs

11

daiinoBbIe CUCTEMBI.
[IpuHIMIIBI pa3MeIleHUs U
MMEHOBaHUs (ailioB B
JIOJITOBPEMEHHOM MaMSITH.
[[Ta610HBI /U1 ONMCAHUS TPy
daiinos

12

3aKoHOaTeNLCTBO Poccuiickoit
®denepannu B 007IaCTH
MIPOrpaMMHOTO 00€CTICUeHUS U
JIaHHBIX

13

[TpyHIMIIBI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMITBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

14

Cetp UnTepHer




Pasznenenue IP-cetu Ha nojceTu

15 . 0.5
C IIOMOILIBIO MACOK NOJICETEM

16 CereBoe aIMUHUCTPUPOBAHUE
Bunel nestenbHOCTH B ceTr
WnTepuer. CepBUCHI

17 WNHurepHera. I'ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U
yCIyTH

13 WNupopmanronHas
0€30I1aCHOCTb
Bpenonochbie mporpaMMHOE

19 o0ecrnieueHrne U MeTO bl OOPHObI
C HUM

20 [TpakTuyeckas pabora no Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"
Opranuzanys TMYHOTO apXHUBa

)1 uHpopmanuu. PesepsHoe
konupoBanue. [TaponpHas
3alluTa apXxuBa

22 [udposanue naHHBIX 0.5

3 Anroputm mudpoBanus RSA.
Creranorpadus

24 [TpakTuyeckas padora o Teme
"HludpoBanue qaHHbIX"

)5 WNudopmanus, 1aHHbIE U

3HaHus. HdopMamoHHbIe




IPOIIECCHI B IPUPO/IC, TEXHUKE
1 001IIeCTBE

26

HenpepriBHbIE U TUCKpETHBIE
BEJIMYMHBI U CUTHAJIBI.
HeobOxonumocts
TUCKpeTH3aIu HHpopManuu,
IIpeAHA3HAYEHHOU IS
XpaHeHus, Iepeaadn u
00paboTKH B IU(PPOBBIX
cUcCTeMax

27

JIBOMYHOE KOAUPOBAHUE.
PaBHOMEpHBIE N
HEpPaBHOMEPHBIE KOJIbI.
JexonupoBaHue COOOIICHHUIA,
3alMCaHHBIX C IOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

28

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO ACKOIUPYEMBIX
KOJIOB C TIOMOIIBIO I€pPEBA.
I'pad An. A. Mapkosa

0.5

29

Enunuiier usmepenus
KOJIMYECTBa HHPOPMAITIH.
AndaBUTHBIN TOAXO0] K OIICHKE
KOJIMYeCTBa HHPOPMAITUU

0.5

30

CHCTEMEBI CUNCIICHUS

31

IIepeBoa uucen U3 oTHOU
CHCTEMBI CUUCIICHUS B IPYI'YIO




32

I[BOI/I‘-IHBJI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbL
CUUCIICHUA, CBA3b MCKY HUMU

33

I[BOI/I‘IHaﬂ, BOCbMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbL
CUUCJICHUA, CBA3b MCKY HUMU

34

I[BOI/ILIHaﬂ, BOCbMCpHUYHAA U
mecCTHaauaTeCpuIHas CUCTEMbL
CUUCIICHUA, CBA3b MCKIY HUMU

35

ApudmeTrndeckue onepaiuu B
MO3UI[MOHHBIX CUCTEMAX
CUMCTICHUS

0.5

36

TpOI/I‘{HaH YpaBHOBCUICHHAs
CHUCTCMAa CUUCIICHUA

37

I[BOI/I‘-IHO-I[GC?ITI/I‘-IH&?[ CcHuCTEMAa
CUHUCIICHUA

38

KOI[I/IpOBaHI/Ie TCKCTOB

0.5

39

PactpoBoe koaupoBaHue
M300paKeHU

0.5

40

[TpakTrueckas paboTa 1o Teme
"Jluckpernsanus rpapuyueckoit
uHpopmanuu"

41

[[BeToBbIE MOAENHN. BekTOpHOE
kogupoBaHue. opmaTtsl
¢aiinos. TpéxmepHas rpaduka.
@paxkranbHas rpaduxa




42

KoaupoBanue 3Byka. OueHka
UH(POPMALIMOHHOTO 00BEMA
3BYKOBBIX JAaHHBIX IIpU
3aJJaHHBbIX 9aCTOTC
JVICKPETHU3AIMH U Pa3psIHOCTH
KOJIUPOBaHUS

0.5

43

[IpakTuyeckas padora o Teme
"JluckpeTusanus 3ByKOBOH
uHpopmanun"

44

OcHOBBI aJIreOpBI TOTUKU

45

Jlornueckwue onepanumu.
TabmauIsl UICTUHHOCTH

46

Jlornueckuie BeIpaXeHUsI.
Jlornueckue ToXxkaECTBA.
Jloka3arenbCcTBO JJOTMUECKUX
TOKIECTB C TOMOIIbIO TaOIUI]
VUCTUHHOCTH

0.5

47

[TpakTrueckas paboTa 1o Teme
«[TocTpoenue n ananu3 TabIUIL
UCTUHHOCTH B TaOJIMYHOM
poLeccope»

48

Jlornueckue onepanuu u
olepanuy HaJl MHOKECTBAMHU

49

Jlornueckue onepanuu u
orepaluy HaJl MHOXKECTBaMHU

0.5

50

3aKoHbI anreOpbl JOTHKH.
OKBUBAJICHTHLIE

0.5




npeoOpa30BaHUS JIOTHYECKUX
BBIPAKECHUI

51

Jloruueckue ypaBHEHUS U
CUCTEMbI ypaBHEHUI

52

Jlornueckue GyHKIUH.
3aBUCHMOCTh KOJIMYECTBA
BO3MOJKHBIX JJOTHYECKUX
(GYHKIMIA OT KOJIMYECTBa
aprymeHToB. [loHbIe CUCTEMBI
JOTHYECKUX (DYHKIIHNA

53

Kanonmnueckue ¢popmsl
JOTUYECKUX BBIPAKCHUH.
CoBeplieHHbIE AU3BIOHKTHBHEIC
Y KOHBIOHKTHBHBIE
HOpMaJIbHBIE (POPMBI,
QITOPUTMBI UX MTOCTPOSHHUSI 10
TabJIMIe MCTUHHOCTH

0.5

54

Jlornueckue >1eMEHTHI B
COCTaBe KOMITbIOTEPA

55

Tpurrep. Cymmarop.
MBHoropa3ps/IHbIii CyMMAaTop

56

ITocTpoenue cxeMm Ha
JIOTUYECKHX 3JIEMEHTaX. 3anuch
JIOTUYECKOTO BBIPKECHHUS TI0
JIOTUYECKOU CXEeMe

57

MI/IKpOCXCMBI 1 TCXHOJOI'usA X
MMPpOU3BOACTBA




58

IIpencrasienue LEIbIX YUCen B
aMsATH KOMIIBIOTEPA.
OrpaHnr4eHHOCTh Juana3oHa
qucesl IpYU OrpaHUYEHUN
KOJIMYECTBA Pa3psoB.
[lepenonuenue pa3psaHon
CETKHU

59

be33HakoBbBIC 1 3HAKOBEIC
JaHHbIe. 3HAKOBBIM OHUT.
JIBOMYHBIN TOMOJIHUTEIIBHBIN
KO/l OTPUIIATEIbHBIX YHCE

0.5

60

ITo6GuTOBEIE IOTHYECKHUE
onepanuu. Jlornueckuii,
apupMETUYECKUHA U
LUKJIMYECKUH CIBUTH

61

[udposanue ¢ nomMounbO
noOUTOBOM onepanuu
«uckmouaroniee NI

0.5

62

[IpencraBienue u XxpaHEeHHE B
IIaMsIaTHu KOMHBIOTepa
BEIIIECTBEHHBIX YHCET

63

BrinosineHue onepanuii ¢
BEIIECTBEHHBIMU YHCIIAMH,
HAKOIUIEHHE OLIUOOK MPH
BBIUHCIIEHUX

64

[TpakTrueckas paboTa 1o Teme
«M3y4yeHne nopas3psIHOro




MAalIMHHOTI'O MPCACTABJICHUA
OEJIbIX U BEIICCTBCHHBIX YUCCII»

65 AHanu3 aropuTMoB
Dranbl pelieHus 3a1a4 Ha
KOMIIBIOTEPE.

66 HNHcTpyMEHTaIbHBIE CPEACTBA!
TPaHCIATOP, OTIIATUHK,
PO UITHPOBIITUK
Cpena nmporpaMMUpOBaHHUS.
Komnunsust u iHTEpripeTanus

67 nporpamMm. BupryasnsHbie
MaluHbl. IHTerpupoBaHHast
cpena pa3paboTKu

68 Mertobl OTNIaJIKU TPOTPaMM

69 Tumnbl nepeMeHHbIX B A3bIKE
pOTrpaMMUPOBAHUS

70 O0paboTka 1eIbIX Ynucen

71 OO0paboTka BeIECTBEHHBIX
qrcen

7 CrnyuaiiHble U
NICEeBJIOCTyYaiHbIe YHciaa

73 BerBnenus. CioxHele ycloBus 0.5

74 [{ukisl ¢ ycnoBueM




75

LMKl O IEPEMEHHOM.
BzaumozamensemocTs
Pa3IMYHBIX BUJIOB IIUKIIOB

76

O6paboTka HaTypaJIbHBIX YHCEIT
C MCTOJIh30BAaHUEM IIHKJIOB

0.5

77

Haxoxnenue Bcex mpocThIxX
Yqrcell B 3aJJaHHOM JIHaIla30He
[TpakTruueckas paboTta 1mo Teme
«Pemenne 3amag MeTog0M
nepedbopay

0.5

78

WMHBapuaHT nukna

79

JIoKkymMeHTHpOBaHUE NPOrPaMM

80

OO0OpaboTka JaHHBIX,
XpaHsIIMXCs B (aiiaax

81

Pa3Ouenue 3amaun Ha
rnoa3agayun

82

Hcnons3oBanne cTaHIapTHOU
OHMOIMOTEKH SI3bIKA
IPOTPaMMHUPOBAHUSI.
INonxmroyeHne OUOINOTEK
MOJAMPOrPaMM CTOPOHHHX
MIPOU3BOIUTENEH

83

[ToamporpaMmsl (IpoLeaypsl U
yHKIHH)

84

[TonmporpaMmsl (IpoLeaypsl U
yHKIHH)

0.5




85

[TpakTuyeckas pabora o Teme
"Pa3zpaboTka noanporpamm”

86

Pexypcusi. PekypcuBHbie
00BbeKTHI ((hpakTab).
PexypcuBHbIE IpOLIEAYPHI U
¢ynkuuu. McnonpzoBanue
CTEKa JJIsl OpraHu3aluu
PEKYpPCUBHBIX BBI30BOB

0.5

87

[IpakTuyeckas pabora Mo Teme
"PekypcuBHBIE IOITPOrPaMMBbI"

88

Moty nbHBIN TPUHITHI
MOCTPOCHUS MTPOrPaMM

89

YucneHHbIe METOIbI

90

[TpakTrdeckas paboTa 1o Teme
«HHuCIIEHHOE pelICHUE
YPaBHEHUI»

91

Hcnons3oBaHue AUCKPETHU3allnN
B BBIYMCIIUTCIBHBIX 3aadax

92

[TpakTryeckas pabora o Teme
«[Ipubnmx€HHOE BBIYMCIICHNE
JUIMH KPUBBIX U IIJIOLIAAEH

buryp»

93

[TpakTuyeckas padora o Teme
«[Tonck Makcumyma
(MuHEMYMa) QYHKIIUN»

94

O06paboTka CHUMBOJIBHBIX
JTAHHBIX. AJITOPUTMBI




00pabOTKH CUMBOJIBHBIX CTPOK:
MOACYET KOJIMYECTBA
MOSIBJICHUI CUMBOJIA B CTPOKE

95

AnTopuTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: pa30oueHue
CTPOKH Ha CJIOBa I10
IPOOEJIbHBIM CUMBOJIAM

0.5

96

ANTOpUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: IIOMCK
IIOJICTPOKH BHYTPH JTaHHOU
CTPOKH; 3aME€HA HaWJICHHOU
IIOJICTPOKH Ha JPYT'YIO CTPOKY

0.5

97

[IpakTuyeckas pabora o Teme
"O0OpaboTKa CTPOK ¢
UCTIOJIb30BaHUEM (DYHKITHIA
CTaHJApPTHOU OMOIMOTEKH
A3bIKa IPOrPAMMUPOBAHUS"

98

['enepanus cioB B 3aJaHHOM
andasure

99

MaccuBsl 1
MTOCE0BATEILHOCTH YHCEIL.
[TpakTrueckas paboTa 1o Teme
"3anoiHeHne MaccuBa'

0.5

100

O0600611EHHbIE XapaKTePUCTUKU
MaccuBa

0.5

101

JInHelHbBIN ITONCK 3aJaHHOTO
3HAYE€HHUSI B MACCHUBE.
[TpakTrueckas paboTa 1o Teme

0.5




"JIMHEWHBINA TTIOUCK 3aJaHHOTO
3HAYEeHUA B MaccuBe"

102

[IpakTrueckas paboTta 1mo Teme
"ITonck MUHHUMAJIBHOTO
(MakCUMaJIbHOT'0) 3JIEMEHTA B
YHCIIOBOM MaccuBe"

103

CopTupoBKa 0JHOMEPHOrO
MmaccuBa. [IpocTeie MeTOAbI
coptupoBkH. [IpakTrueckas
pabota no Teme "I[IpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

104

CopTupoBKa CIUSHUEM.
beicTpas copTupoBKa MaccuBa
(amroputm QuickSort).
[IpakTuyeckas pabora o Teme
"beIcTpas cOpTUpOBKa
MmaccuBa"

0.5

105

JIBOWYHBIN IMOUCK B
OTCOPTUPOBAHHOM MacCCHBE.
[TpakTrueckas paboTa 1o Teme
" JIBOUYHBINA MOUCK"

0.5

106

JIBymepHBIE MacCHUBBI
(MaTpuIIbl)

107

Anroput™bl 00pabOTKH MaTPHI]

0.5

108

Penrenue 3amad aganmmsa
JaHHBIX

109

CpencTBa TEKCTOBOTO
nporeccopa




110

KoMnbrorepHas BEpCTKa TEKCTa

111

[IpakTuyeckas pabora o Teme
"BépcTKa JOKYMEHTOB C
MaTeMaTH4eCKUMHU
dbopmynamu"

112

HNHCTpyMEHTBI pelieH3UpOBaHUS

113

[TpakTrueckas paboTa 1o Teme
"MHorocTpaHu4YHbIE
JIOKYMEHTBI"

114

OO6ayHble CEPBUCHI.
KonnektuBnas pabota ¢
nokymeHnTamu. [Ipaktuueckas
pabora o Teme "KosexktuBHas
pabora ¢ fokymeHramu"

0.5

115

Amnanus na"ueix. bombinme
JIAHHBIE

0.5

116

MammHaHOe 00y4yeHue

117

Ananuz JaHHBIX C TIOMOIIBIO
SJICKTPOHHBIX Ta6J'II/II_I

0.5

118

[TpakTuyeckas pabota o Teme
"AHanu3 1aHHBIX C OMOILBIO
AJIEKTPOHHBIX TaOIHI"

119

[TocTpoenue rpadukos
¢bynkuunit. [IpakTrueckas
pabora no Teme "Harnsanoe
IIPEJICTaBICHUE PE3YIbTATOB

0.5




CTaTUCTHUYECKON 00pabOTKU
JAHHBIX B BUJIC JIUarpamMm
CpEICTBAMU PeIaKToOpa
DJIEKTPOHHBIX Ta0HUI"

120

JInnun tpenna. Ilpakruueckas
pabora o Teme "[lon6op
JMHUHU TPEH/a,
IIPOrHO3HpOBaHuE"

0.5

121

[TonGop mapamerpa.
[TpakTuyeckas pabora Mo Teme
"YucrneHHoe pelieHne
YPaBHEHUH C IOMOILBIO
noabopa mapamerpa"

0.5

122

Onrumu3anys Kak IIOUCK
HAWTYYIIETO PEIICHUS B
3aJIaHHBIX YCIOBHSIX.
[TpakTideckas paboTa mo Teme
"Pernrenne 3agau ONTUMU3AINU
C TIOMOIIIBIO STIEKTPOHHBIX
Tabaur"

0.5

123

Pe3epBHOE BpeMs

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpemst




128

PesepBHOE Bpems

129 Pe3epBHOe Bpems 1
130 Pe3epBHOE Bpemst 1
131 PeszepBHoe Bpemst 1
132 Pe3epBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpemst 1
136 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

136

13

21.5




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KourpoJubnbie | IIpakTuyeckn
n/n Bcero Jara nzyyenus o0pa3oBaTe/ibHbBI
padoThI e padoThlI
e pecypchl
1 KonuyectBo napopmanmu 1
2 AJITOPUTMBI CKaTUS TaHHBIX 1
3 Anroputm Xaddmana 1
[TpakTrueckas paboTta 1mo Teme
4 "CskaTHe JaHHBIX C IIOMOIIBIO 1 1
anroputMa Xaddmana"
5 Anroputm LZW 1
AJNTOPUTMBI CIKaTUSI TAHHBIX C
norepsimu. [IpakTnyeckas
6 pabora o Teme "CxaTtue 1 0.5
JAHHBIX C TTOTEPSIMU
(amroputmsl JPEG, MP3)"
7 CxopocTh nepeiaun JaHHBIX 1
8 IToMexX0yCTOMYMBBIE KOJIbI 1
9 [TpakTiaeckas paboTa 1mo Teme | |
"ITomexoycToitunBbie KOIbI"
Cucrembl. KOMIIOHEHTEI
10 CHCTEMBI U UX B3aHMOJCHCTBUE. 1

CuctemHbIH 3¢ppexT.




YnpasneHue Kak
UH(OPMALMOHHBIN MTPOIIecC.
OGparHas CcBs3b

11 Mojenu 1 MOJIETMPOBAHUE
12 I'padsr 1
Pemenue 3a1a4 ¢ moMouipro
13 0.5
rpagoB
14 HepeBbs 0.5
15 OCHOBBI TEOPUU UTP 0.5
[TpakTuyeckas pabora no Teme
16 "ITorcK BBIUTPBIIIHON
CTPATETHUH B UI'PE C IOJTHOU
uHpopmanuein"”
CpencTBa HCKYCCTBEHHOTO
17 0.5
MHTEIJIEKTa
[TpakTnyeckas pabora o Teme
18 "CpeancTBa HCKYCCTBEHHOTO
uHTEIeKTa"
dopmanuzanus NOHATUSA
anroputma. MamurHa TeropuHra
19 KaK YHUBEpCAJIbHas MOJEINb 0.5
Bblunciennil. Tezuc Yeépua—
TrropuHra
20 [TpakTuyeckas pabora o Teme

"CocraBieHue IpocTon




IIPOrPaMMBbI JJIsl MAILIMHBI
Trropunra"

21

Mamuna Ilocta

0.5

22

Hopmainbhsie anropudmol
Mapxkosa

0.5

23

AJITOpUTMUYECKHU
Hepa3penmMbie 3a1a4d. 3a1a4a
octaHoBa. HeBO3MOXXHOCTD
aBTOMATHYCCKOM OTJIaIKH
nporpamm

24

CI0XXHOCTDH BBIYHUCIIEHUN

0.5

25

ITouck npocTeIX 4YKCcen B
3alaHHOM JIMana3oHe ¢
IIOMOUIBIO AITOPUTMA «PELIETO
Oparocdenar

0.5

26

[TpakTrueckas paboTa 1o Teme
"ITorick MPOCTBHIX YUCEI B
3aJJaHHOM Jluana3oHe"

27

MHoropa3spsIHbI€ LeNbIe
Yuciia, 3a1a9n JIHHHON
apu(MeTHKH

28

[TpakTrueckas paboTa 1o Teme
"Peanm3arnis BEIYHCICHU C
MHOTOpa3psIHbIMU YHCIIaMH"

29

CrnoBapu (accollMaTuBHBIC
MacCHBBI, 0TOOpakeHHs). X3IiI-
tabnuuel. [Toctpoenue

0.5




an(aBUTHO-9aCTOTHOTO
CJIOBapsl JJIs 33/1aHHOTO TEKCTa

30

[TpakTrueckas paboTa 1o Teme
"I[TocTpoenue andaBUTHO-
YaCTOTHOTI'O CJIOBapst st
3aJIaHHOTO TeKcTa"

31

AHanu3 Texcra Ha
€CTECTBEHHOM SI3BIKE.
Brinenenme
IIOCJICIOBATEILHOCTEH 110
mrabiony. PerynspHsie
BBIpaKEHMs1. YaCTOTHBIN aHAIU3

0.5

32

[IpakTuyeckas pabora o Teme
"AHanu3 TeKcTa Ha
€CTECTBEHHOM S3bIKE"

33

Creku. AHanu3 NpaBUIbLHOCTH
CKOOOYHOT'O BBIPAXKEHUS

0.5

34

Brrancnenne apupmMeTHieckoro
BBIPAXEHHUSI, 3aICAHHOTO B
nocTduKcHOM Gopme

0.5

35

[TpakTuyeckas pabora o Teme
"Beruucnenue
apru(MEeTHUECKOTO BbIpaKeHUS,
3aMHUCaHHOTO B MOCT(HUKCHOMN

dbopme"

36

Ouepenu. Ucnonbs3oBanue
ouepeu Ak BpeMEHHOTO
XPaHCHUA JaHHBIX

0.5




37

[TpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenu”

38

HepeBbs. Peanuzanus aepesa ¢
MOMOIUIBIO CCHUTOYHBIX
CTPYKTYp. JBOoMuHBIE
(OuHapHbBIE) IepEBBSI.
[TocTtpoenue nepesa ais
3aJJaHHOTO apU(PMETUIECKOTO
BBIPAXKCHHS

0.5

39

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue 1epeBbEB s
BBIYUCIICHHS apH(PMETHICCKUX
BbIpaKeHUM"

40

PexypcuBHBIE AIITOPUTMBI
obxona nepesa. Mcnionb3oBanue
CTeKa U o4epeu it 00xoaa
nepeBa

41

PexypcuBHBIE AIITOPUTMBI
obxona nepesa. Mcnonbp3oBanue
CTeKa U o4epeu s 00xoaa
JepeBa

0.5

42

AnroputMmsl Ha rpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOTO JIepeBa
B3BELIEHHOT'O CBA3HOI'O
HEOPHEHTUPOBAHHOTO rpada

43

O6xo0x rpada B riryouny.
O6xon rpada B MUPHHY




44

KonnyecTBO pa3MuHbIX IIyTEN
MEXy BEpLIIMHAMU
OPUEHTHPOBAHHOTO
AIMKJINYEeCKoro rpada

0.5

45

Anroputm JlefKCcTpsbI.

46

[IpakTuyeckas pabora o Teme
"BrIuncieHne JUIHHEI
KpaT4alIIero myTu MEexy
BepIImHamMu rpada (aaroputm
HetikcTpsn)"

47

Aunroputm ®noitna—
Yopiamna

48

3amauu, peraeMbie ¢ TOMOIIBIO
JUHAMHUYECKOI O
POTPaMMHUPOBAHUS:
BBIUMCJICHHE PEKYPCUBHBIX

byHKIMI

0.5

49

[TpakTrueckas paboTa 1o Teme
"BbruncieHne peKypcuBHBIX
(GYHKLHH C TOMOIIBIO
JUHAMHYECKOT O
porpaMMupoBasus”

50

3aI[an/I, pemacMbIC C MTOMOIIBIO
JUHaAMHUYCCKOI'O
nporpaMMHupOBaHUs: MOACYET
KOJIMYCCTBA BAPUAHTOB

0.5

51

[TpakTudeckas paboTa mo Teme
"IToacuéT KoIUUEeCTBa




BapHAaHTOB C [IOMOILBIO
JUHAMHYECKOIO
IporpaMMHUpOBaHUs"

52

3ajauu, peraeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO
IpOrpaMMUPOBAaHUS: 3a/1a4l
ONTUMU3ALIHI

0.5

53

[TonsTre 0 mapagurmax
nporpamMmmupoBanus. O630p
A3BIKOB IIPOrpaMMUPOBaHUS

54

[TousTie 06 0OBEKTHO-
OPHUEHTUPOBAHHOM
POrPaMMHUPOBAHUN

55

OO0BekTHI U Ki1accel. CBOKMCTBA
A METOIIBI 00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBII
aHanmu3

57

[TpakTrueckas paboTa 1o Teme
"Hcnonb30BaHNEe TOTOBBIX
KJIaCCOB B ITporpamMme”

58

Pazpabotka nporpamMm Ha
OCHOBE O0BEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a

59

[TpakTrueckas padota
"Pa3paboTka mpocToii
IPOTPAMMBI C HCIIOJIb30BaHUEM
KJIaccoB"




60

WNukancynsanus. [Ipaktudeckas
pabora o Teme "PazpaboTka
KJIacca, UCIOJIb3YIOILEro
MHKAaICYIsIu0"

0.5

61

Hacnenosanwue. [lomumopdusm

62

[IpakTuyeckas pabora o Teme
"Pa3paboTka uepapxuu
KJ1IaccoB"

63

Cpenbl OBICTPOIA pa3paboOTKH
nporpamm. IIpoektupoBanue
uHTepdeiica noap30BaTes

64

[TpoexTupoBanue nntepdeiica
II0JTb30BATEIIS

65

Hcnonp30BaHue rOTOBBIX
YIpaBJIACMBIX 3JICMCHTOB IJIA
MOCTpoeHus uurepdeiica

66

[TpakTnyeckas pabora o Teme
"Pa3zpaboTka mporpamMmmsl ¢
rpaduueckuM unTepdericom”

67

N3y4eHne BTOPOro si3pIka
IpOTrpaMMUPOBAHUS

68

N3y4eHne BTOPOro si3pIka
IpOTPaMMHUPOBAHUS

69

OTansl KOMIIBIOTEPHO-
MaTeMaTH4eCKOro
MOJEIINPOBAHUS




70

Juckpernsanus npu
MaTeEMaTUYECKOM
MOJIEJIMPOBAHUH HETIPEPHIBHBIX
npoueccoB. MoaenupoBaHuie
JIBUKCHUS

0.5

71

[IpakTuyeckas pabora Mo Teme
"MopenupoBaHue ABUKEHUA"

72

MonaenupoBanue
OMOJIOTUYECKHUX CHUCTEM.
[IpakTuyeckas pabora o Teme
"MopenupoBaHue
OHMOJIOTHYECKUX CHCTEM"

0.5

73

Maremarnueckue MOJEIH B
SKOHOMUKE. BEIUUCINUTEILHBIE
AKCIEPUMEHTBI C MOJEIISIMU

74

BeposiTHOCTHBIE MOZIENH.
[TpakTrueckas paboTa 1o Teme
"MIMuTaimoHHOE
MOJICITUPOBAHHE C TIOMOIIHIO
Meroaa Monre-Kapmo"

0.5

75

Komneroreproe
MOJICJINPOBAHUE CUCTEM
YIPaBIICHUS

0.5

76

O6paboTka pe3yabTaToOB
JKCIIEPUMEHTA

77

TabnuuHble (peNnsSIUOHHbIE)
0a3bl JaHHBIX




78

ITouck, copTupoBKa u
¢GuIbTpanus 1aHHBIX. 3aPOCHI
Ha BBIOOPKY JIaHHBIX. 3aMpOCHI
¢ nmapaMmetrpamu. Beruucnsembie
IOJISL B 3aIIpOCax

0.5

79

[TpakTuyeckas padora o Teme
"Pabota ¢ roToBoii 6a3oii
JTaHHBIX"

80

MHuoroTtabauyHbie 0a3bl
JIaHHBIX. THUIIBI CBSI3EM MEXIY
TabauiaMu. BHennuii Kiro4.
I{enocTHOCTH 0a3bl JaHHBIX

81

[IpakTuyeckas pabora o Teme
"Pa3paboTka MHOTOTaOIM4HOMN
0a3pl JaHHBIX"

82

3anpockl K MHOTOTa0IMYHBIM
0a3aM JaHHBIX

0.5

83

[TpakTideckas paboTa mo Teme
"3anpockl K MHOTOTA0TMYHOM
Oa3e naHHBIX"

84

SI3BIK YIIpaBJICHUA JaHHBIMU
SQL

85

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

86

HepensiimmonHsie 6a3pl JaHHBIX.

OKCMEPTHBIE CUCTEMBI




87

WHTepHeT-IprIIoKEHUA

88

ITonsiTHE O CepBepHON U
KJIMEHTCKOM 4acTsaX caiTa.
TexHOIOTHUS «KIUEHT —
cepBep», €€ JOCTOMHCTBA U
HEIOCTaTKHU

89

OcHoBrI a361ka HTML

90

[TpakTrueckas paborta 1mo Teme
"Co3gaHue TEKCTOBOM BeO-
CTpaHuLbl"

91

Ocuossl ga361ka HTML

92

Ocuossl ga361ka HTML

93

[IpakTuyeckas pabora o Teme
"Coznianue BeO-CTpaHHULIbI,
BKJIIOUYAIOLIEN
MYJIbTUMEHIHBIE 00 BEKTHI
(prCcyHKH, 3BYKOBBIE JaHHEIE,
BHJI€O0)"

94

OCHOBBI KaCKa/THBIX TaOJIHII
cruieit (CSS)

95

[TpakTrueckas paboTa 1o Teme
"OdopmieHue cTpaHUIIbI C
MOMOIIBIO KaCKaHbBIX TaOJIHIL
cruieit”

96

Cuenapuu Ha s3pIke JavaScript




97

Cuenapuu Ha s3p1Ke JavaScript

98

®opMmbl Ha BEO-CTpaHUIIE

99

[IpakTuyeckas pabora 1o Teme
"O6paboTka naHHBIX GopM"

100

Pa3smernienne BeO-caiiToB.
VYcenyra xoctunra. 3arpyska
(daiiaoB Ha calT

101

Kanpuposanue. Mcnpasienue
nepcnekTuBsl. [ ucrtorpamma.
Koppexkuust ypoBHei,
KOPpPEKL U LBETA.
ObecuBeurBaHUE LIBETHBIX
N300paKCHHM

102

BBox nzobpaxeHui ¢
HCIIOJIb30BAaHUEM Pa3IUUYHBIX
U(POBBIX YCTPOUCTB.
[TpakTideckas paboTa 1o Teme
"O6paboTka uudpoBbIX
¢dororpaduit”

0.5

103

Peryms. Pabota ¢ obnactsamu.
OunbTpsl. [IpakTnyeckas
pabora no Teme "Peryib
upoBbIX poTorpaduii”

0.5

104

MHorocnoitHbie H300pakeHUS.
TexkcToBrle ciion. Macka cios.
Kanainel. Coxpanenune
BBIJEIIEHHON 001aCcTH




105

[TpakTuyeckas pabora o Teme
"MHorocnoiHble
n300paxeHus"

106

[ToaroroBka WirOCTpaui Jis
BeO-caiiToB. [IpakTrueckas
paborta 1o Teme

" AHUMUPOBaHHbIE
n300paxeHus"

0.5

107

Bekropnas rpaduka.
Bekropuszanus pacTpoBbIX
M300paKEeHHI

108

[IpakTuyeckas pabora Mo Teme
"BekTopHas rpaguka"

109

[IpyuHIMIIBI TOCTPOCHUS U
peIaKTUPOBAHUS TPEXMEPHBIX
mMoaenen

110

[TpakTuyeckas pabora o Teme
"CoztaHue npocThIX
TpEXMEpHBIX Mozeei"”

111

CeTouHbIE MOACIIN. MaTepI/IaHLI

112

[TpakTideckas paboTa 1mo Teme
"Cetounble Mmoaenn"

113

MonennpoBaHue UICTOYHUKOB
ocseleHus. Kamepsl

114

[TpakTrueckas paboTa 1o Teme
"Pennepunr"




AnmnutuBHble TexHOJ0THH (3D-

13 MIPUHTEPHI)
[ToHsiTHE O BUPTYaAJIbHOM

116 PEaTbHOCTH U IOTIOJTHEHHOU
pealbHOCTH

117 PesepBHOE Bpems

118 PesepBHOE Bpems

119 PesepBHOE Bpems

120 PesepBHOE Bpems

121 Pe3epBHOE Bpems

122 PesepBHOE Bpems

123 Pe3epBHOE BpeMms

124 PesepBHOE Bpems

125 Pe3epBHOE BpeMms

126 PesepBHOE Bpems

127 Pe3epBHOE Bpems

128 Pe3epBHOE Bpems

129 PesepBHOE Bpems

130 Pe3epBHOE Bpems




131

PesepBHOE Bpems

132 Pe3epBHOE Bpemst 1
133 Pe3epBHOE Bpemst 1
134 PeszepBHoe Bpemst 1
135 PeszepBHOE Bpems 1
136 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME

136

13

36.5







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

Kox
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3oBaHus

1.

3nams (nonumams)

1.1

ITonumanue OCHOBHBIX IIPUHIIUIIOB YCTpOﬁCTBa u (I)YHKL[I/IOHI/IpOBaHI/IH
COBPCMCHHBIX CTAIMOHAPHBIX U MOOMIIBHEIX KOMIIBIOTCPOB, TeHI[eHHI/Iﬁ
Pa3BUTHA KOMIIBIOTCPHBIX TCXHOJIOFI/II\/JI; BJIaJCHUC HaBbIKaMH pa6OTI)I C
OIICpaivOHHbBIMH CUCTCMAaMU W OCHOBHBIMU BHIAMH IIPOIrpaMMHOI'O
obecreyeHus A pCHICHUSA y‘le6HBIX 3agady II0 BBI6paHH01>i

cricnyaJ3anmnu

1.2

Hanuuwue Hpe,I(CTaBJ'IeHI/Iﬁ 0 0a30BBIX IIPpUHOUIIaAX OpraHu3alvi H

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CEeTei

1.3

IloHnMaHWEe OCHOBHBIX MPUHIUIIOB AUCKPETU3AIUU PA3JIMYHBIX BUJIOB

nHpopmanuu

1.4

[TonnMaHnue 6a30BBIX ANTOPUTMOB OOPAOOTKM YMCIOBOW M TEKCTOBOU
nHpopManuy (3amuch 4YHCEN B IO3ULUOHHOM CHCTEME CUUCIIEHUS,
JIEJIMMOCTD LIEJIBIX YUCEJT; HAX0XK/IEHNE BCEX MPOCTHIX YUCEII B 3aJJaHHOM
nuanazoHe; o00pa00oTka MHOTrOpaspsIHBIX LENbIX YHCEN; aHalu3

CHUMBOJIBHBIX CTPOK U ):[pyrnx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaIII)HI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

Cpelbl pa3paboTKu

1.6

Brnanenve oCHOBHBIMH CBENEHHMSIMH O 0a3ax JaHHBIX, UX CTPYKType,

CpeACTBAxX CO3JaHUA U pa6OTBI C HUMH

1.7

[Tonnmanue BO3MOKHOCTEHN u OTpaHUYECHUN TEXHOJIOTUI
UCKYCCTBEHHOTO HWHTEJUIEKTa B pa3IMYHBIX O00JacTAX; HaJIW4ue
NPEJICTABICHUNA 00 HMCMOJIBb30BaHUM WH(POPMALMOHHBIX TEXHOJIOTUH B

pa3nuyYHbIX MpodeccrnoHalbHbIX chepax

1.8

BiianeHue TeopeTHMYECKUM almapaToM, MO3BOJIIOLIUM OCYLIECTBIATH
[IPEACTABICHUE 3aJaHHOI0 HATYpaIbHOTO YKCIIA B PA3JIMYHBIX CUCTEMAX
CUUCIJICHUS; BBIIOJIHATh IPEoOpPa30OBaHUS JIOTUYECKUX BBIPAKEHUH,
UCTIOJb3Ysl 3aKOHBI alNreOphl JIOTUKHU; ONPEACIATh KpaTuyallliuil myTh BO
B3BCIICHHOM Tpade M KOJMYECTBO NYyTEH MeXAy BeplIIMHAMU

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymems

2.1

YMeHHEe HCIOIb30BaTh KOMITBIOTEPHO-MATEMATHUCCKHE MOJCIH JIJIsI
aHaJIn3a 00bEKTOB U MPOIIECCOB: POPMYITUPOBATH ETb MOICTUPOBAHUS,
BBIIIOJIHATE aHAJIU3 PE3YJIbTATOB, MMOJIYYCHHBIX B X04€ MOACIIUPOBAHUAA,
OlLICHMBATh AaJCKBATHOCTh MOJICTH MOJCIUPYEMOMY OOBEKTY WM
[POIIECCy; MPEACTABJIATh PE3YJIbTaThl MOJCIUPOBAHUSA B HALISIHOM

BUJC
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YMmenne kinaccu(UIMpOBaTh OCHOBHBIC 33a4l aHAIM3a JAHHBIX
(mporHo3upoBaHue,  KJIACCH(HKAIMsi,  KIacTepH3alus,  aHaIu3
OTKJIOHCHHH ); TOHUMATh TIOCIICIOBATEIIBHOCTh PEIICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOP IIEPBUYHBIX JIAHHBIX, OYMCTKA U OIICHKA KA4eCTBa JIaHHBIX,
BbIOOp W (WIM) TOCTPOCHHE MOJICTH, NIpeoOpa3oBaHUE JaHHBIX,

BU3yali3allvsd JaHHBIX, HHTCPIPETAIHA PE3YJIbTATOB

23

YMenue  ompeneniats  UHQOPMAIMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuXx ¥ 3BYKOBBIX JIaHHBIX IIpH 33JaHHBIX I[apaMeTpax
JUCKpETU3allMi. YMEHHME OIpPENEsaTh CPEIHIO CKOPOCTh Iepeaaydu
JaHHBIX, OLIEHUBaTh M3MEHEHHE BPEMEHHU MEpeladyd NpU W3MEHEHUU

I/IH(I)OpMaI_[I/IOHHOl"O 00BéMa JAaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3U
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YMmenue CTPOUTHL KO, O6CCHC‘IHB3IOL[II/II‘;I HAaMMCHBIIYIO BO3MOXKHYIO

CpPCAHIOIO JJINHY COO6H.[CHI/I$I npu HW3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHHe HCHob30BaTh MPHU PEUIEHUM 3a/1ad CBOMCTBA IMO3UIIMOHHON
3alUCH YUCEN, aJITOPUTMbI ITOCTPOCHHUSI 3alMCH YHUCIIA B MO3UIIMOHHON
CHUCTEME CUHCJICHHS C 3aJIaHHBIM OCHOBAaHHWEM U MOCTPOCHUS YHCIIA TI0
CTPOKE, COJIepKalllei 3aluch 3TOr0 YHCIa B TO3UIMOHHOM CHCTEME
CUMCIICHMSI C  3a/JlaHHbIM  OCHOBAaHHMEM; yMEHHE  BBIIOJHATh

apI/I(bMeTI/I‘-ICCKI/IC OIepalru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOW U
KOHBIOHKTMBHOM HOpMalbHbIX (opMax 1o 3aJaHHOW Tabmuie
WCTUHHOCTH; UCCIIEIOBaThb 00JIaCTh HMCTUHHOCTH  BBICKA3bIBAaHUS,

COACPKAIICTO NEPEMECHHBIC, PCIIATHh HECIIOKHBIC JIOTHYCCKNEC YPABHCHUA

2.7

YMeHue pemarh alrOpUTMUYECKHE 3aJladd, CBS3aHHBIE C aHAIM30M
rpadoB (3aga4u MOCTPOSHUS ONTUMAIBLHOTO MYTH MEXKIY BEpITHHAMU
rpada, onpeeneHuss KOTHYECTBA PA3IMYHBIX MyTel MEXKIy BEpIIMHAMU

OPUEHTUPOBAHHOT'O AIIMKINYECKOTro rpaga)

2.8

YMeHHe UCIIoNb30BaTh ACPEBbs IIPU aHAIU3€ U IIOCTPOCHUH KOAOB U IS
MPECTaBICHUS apu(METHUYECKUX BBIPAKECHUH, MPH pEIICHUH 3aaad

MOMCKA U COPTHUPOBKU; YMEHHE CTPOUTH JIEPEBO WUIPHI MO 3alaHHOMY




AITOPUTMY; pa3paldaThiBaTh U OOOCHOBBIBATH BHIMTPBILIHYIO CTPATETHIO

UTPBI
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VYMmenune AHAJIIM3UPOBATh AJITIOpPUTMBI C HCIIOJIB30BAHHEM Ta6J'II/II_[
TPACCUPOBKH; ONIPCACIIATH 0€3 HUCIOJIb30BaHMS KOMIIBIOTCPA PE3YJIbTAaThI
BBIITOJIHCHH A HECJIOXKHBIX ITPOrpaMM, BKIIHOYAIOMIUX [MUKJIbI, BETBJIICHUA U

IIOAIIpOrpaMmel, IIPH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue OompenensaTh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAaCCUBA,
nepeOopHbIe aNTOPUTMBI, ABOMYHBIA MOUCK) U TPHUBOJUTH IMPUMEPHI
HECKOJIbKUX aJITOPUTMOB pa3HOM CIOKHOCTU MJI PELICHUS OIHOMU

3aga4un

2.11

BJIaI[CHI/IC YHUBCPCAJIBHBIM A3BIKOM IIPOrpaMMHPOBAaHHA BBICOKOI'O
ypoBas ([1ackainb, Python, Java, C++, C#), npencraBiienusiMu 0 6a30BbIX
THUIAX JaHHBIX M CTPYKTYpax JaHHBIX; YMEHUE HCIIOJIb30BaTh OCHOBHBIC
YIPaBJISAIONIME  KOHCTPYKLMH; YMEHHE  OCYIICCTBISTH  aHAIU3
MPENJIOKEHHOW  MpOrpamMMbl:  ONpPEAESATh  pe3ysbTaThl  pPabOThI
ImporpamMmsal IMpH 3aJaHHBIX UCXOAHBIX JAHHBIX; OMPCACIIATD, IIPU KaKUX
WCXOJHBIX JAHHBIX BO3MOXHO TOJY4YEHHE YKa3aHHBIX Pe3yJbTaTOB;
BBISIBJISITH JIaHHBIE, KOTOpPbIE MOTYT MPHUBECTH K OIIHOKe B padboTe
MpOrpaMMbl;  (OPMYJIUPOBATH  MPENJIOXKEHUS 1O  YIYyYLICHUIO

MIPOrpaMMHOT0 K0J1a

2.12

YMeHHne peanu30BBIBATh Ha BBIOPAHHOM JUISI HW3YYEHHS SI3BIKE
porpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIIOBbIE ITOPUTMBI 00paboTKH qucen, YHUCIOBBIX
MOCJIeIOBaTeNbHOCTE M MAacCHBOB: NpEICTABICHHWE YHWCIAa B BHUJE
Ha0opa TIPOCTBHIX COMHOXHUTEJECH; HaXOXICHHE MaKCUMaJbHOU
(MUHMMaNBHOM) HKU(PBI HATYpaIbHOIO YHUCIIA, 3alCAHHOTO B CHCTEME
CUMCIIEHUS C OCHOBaHUEM, He mpeBblmamomuM 10; BbIYHMCICHHE
00OOIIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHBa MWJIM YHCIOBOU
MOCTIeIOBATEIHbHOCTH (cymMmBI, MIPOU3BEICHUS CpeIHero
apu(METHIECKOTO, MHHAMAIBHOTO W MAaKCHMAaJIbHOTO 3JEMEHTOB,
KOJIMYECTBA 3JEMEHTOB, Y/OBJIETBOPSAIONIUX 33JaHHOMY YCIOBHIO);
COPTHUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIIOIb30BaTh B IporpamMmax
JaHHbIE PA3IUYHBIX TUIIOB C y4ETOM OTpaHMYEHUN Ha IUANa3oH HX
BO3MOJKHBIX 3HAUEHUI, MPUMEHATH MPH PEUICHUU 3a1ad CTPYKTYpHI
TaHHBIX (CHHMCKH, CJIOBApH, CTEKH, OYEpEIH, AEPEBbs); MPUMEHSTbH
CTaHJapTHBIC U COOCTBEHHBIE TIOMTPOTPAMMBI 171 00PaOOTKH YHMCITOBBIX

JAHHBIX U CHMBOJIBHBIX CTPOK; UCIOIb30BaTh IPU pa3pabOoTKe Mporpamm




OMOIMOTEKH MOANPOrpaMM; YMEHHE HCIOIb30BaTh CPEJCTBA OTIAAKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBaHUs

VYMmenune HUCIIOJIB30BAThb SJICKTPOHHBIC Ta6J'II/IHBI JJIA aHaJIn3a,

MIpeJICTaBICHHS] ¥ 00paOOTKM JaHHBIX (BKIIOYasi BEIOOP ONTHUMAIBHOTO

2.13 pelieHus, IoAOOp JMHUKM TPEH/A, PEIICHHUE 3a]ad MMPOTHO3MPOBAHMS);
YMEHHUE HCIIO0Ib30BaTh TAaOIUYHBIC (PEISIIMOHHBIE) Oa3bl JaHHBIX W
CIPAaBOYHBIC CHCTEMBI
YMeHHne OpraHu30BBIBaTh JIMYHOE HH(GOPMAIIMOHHOE IMPOCTPAHCTBO C
514 UCIOJIB30BAHUEM  PA3IUYHBIX CPEIACTB  ITUPPOBBIX  TEXHOJOTHIA;

MMOHWMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TOCYAApCTBEHHBIX

yCIyT, HU(GPOBBIX 00pa30BATEIbHBIX CEPBUCOB




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

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 [udpoBast rpaMOTHOCTH

OcHOBHBIE TCHACHIUHN PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapanneanLIe
1.1 BBIYMCIICHHs. MHOronpouneccopHsle cuctemsl. PacipenenéHueie

BBIYHMCIINTCIIBHBIC CUCTEMbBI U 06pa60TI<a 0OIBIINX JaHHBIX

[IpyHIIMIIBI TOCTPOEHUS U amlIapaTHbIE KOMIIOHEHTHI KOMIBIOTEPHBIX CETEH.
12 CereBble mpoTokoibl. Cerb HWHTepHeT. Appecarus B cetu MHTepHeT.
[Ipotokomsl creka TCP/IP. Cucrema nomennsix uMéH. Pa3nenenue IP-cetu Ha

IMOJICETH C IMOMOIIBIO MaCOK ITOICeTEH

®aiinobas cucrema. [louck B daitnoBoii cucreme. [IpuHIMIBI pa3MeieHUs U
1.3 UMEHOBaHMs (ailyioB B gonroBpeMeHHOW mamsatd. llabimoHsr s onucanus

rpymi ¢ainos

14 CKOpOCTL nepeaayn  JaHHBIX. 3aBHCHMOCTD BpEMCHHU  II€pCaadnu OT

MH(OPMaLMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBS3U

[udposanue nanHpix. CUMMeETpUYHbIE U HecuMMeTpuuHble MUl [Hndpel
1.5 npocroii 3amensl. [udp Lezaps. ludp Bmwkenepa. Anropurm mmdpoBanus
RSA

Kozpl, no3Bossitoniue oOHapyKUBaTh U UCIPABISATh OMIMOKH, BO3HUKAIOIINE
1.6 npu nepenade JaHHbIX. Paccrosaue Xammunra. KoaupoBaHue ¢ NOBTOPEHUEM

OUTOB. KOI[BI XsMMHHTa

2 Teopernueckue OCHOBBI HH()OPMATHKH

JBonuyHoe  koaupoBaHue. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJBIL.
)1 JlexonupoBaHue COOOIIEHUH, 3aMTMCAaHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHrne 0JJHO3HAYHO ACKOJUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckue MOAXOJbl K OIIEHKE KoJMuecTBa HH(popmauuu. EnuHuUIbI
29 u3MepeHus: KonuuecTBa HHGMopmanuu. AndaBUTHBIA TMOAXOA K OLEHKE
KosinyecTBa HMH(pOpManuu. 3akoH aAIUTHBHOCTH uHpopmauuu. Dopmyna

Xapriu. Uadopmanus u BeposatHocTs. Popmyina [llenHona

Cuctembl cuucieHusi. Pa3BépHyras 3amuch LETBIX W JIPOOHBIX YHCENT B
)3 MMO3UILMOHHON cucTeMe cuncieHus. CBONMCTBA MO3UIMOHHOM 3allMCH YHCIIA:

KOJIHNYCCTBO I_[I/I(bp B 3allMCH, TPpHU3HAK ACIIMMOCTH YHCJIa HA OCHOBAHUC CUCTCMbI

CUUCJICHUS. AJITOPUTM TI€peBOJa IEJIOro uuciaa w3 P-WYHOH CUCTEMBI




CUHCJICHHS B JICCITHYHYIO. AJITOPUTM TIEpeBO/Ia KOHEYHOU P-wdHOI apodu B
JECATUYHYIO. AJITOPUTM IMEPEBOAA LEJIOr0 YHUCIa U3 JECATUYHOM CHCTEMBI
cuncnenusi B P-uunyto. IlepeBon xoHeyHOH necsaTHuHOW ApoOM B P-munyio.
JIBonyHasi, BOCbMEpUYHas U LIECTHAALATEPUUHAs] CUCTEMbl CUUCIICHUS, CBA3b
MeX1y HUMU. Apudmernyeckue omnepalndd B TO3UIHUOHHBIX CHCTEMax

CUHCJICHUA
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TpOI/ILIHaﬂ YpaBHOBCUICHHAsd CHUCTEMaA CUHUCICHUS. Z[BOI/I‘IHO-I[CCHTI/I‘IHaH

CHUCTEMA CUHUCIICHUA

2.5

Komupoanue tekctoB. Kommpoka ASCII. OnHoOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. Komupoka UTF-8. Omnpenenenue uHGOPMAIOHHOTO

00BEMa TEKCTOBBIX COOOIIEHMIT

2.6

KomupoBanue  m3oOpaxenuit.  OneHka  MHPOPMALMOHHOTO  00BEMaA
rpadU4ecKuX NAaHHBIX MPU 33JaHHBIX Pa3peIleHUH W TIyOMHE KOAMPOBAHUS
usera. L[BeroBbie Mozenu. KogupoBanue 3Byka. OneHka WH()OPMAIMOHHOTO
00béMa 3BYKOBBIX JaHHBIX IPH 33JaHHBIX YAacTOTE [UCKPETH3ALHUA U

Pa3pAaHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3blBaHUS. BbICcKasbIBaTenbHBIE (OPMBI
(mpeaukaTsl). KBaHTOpPHI CyIIeCTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabauibl HUCTUHHOCTH. Jlormdyeckue BbIpaXKeHUs.
Jlornueckue ToxnectBa. Jlormueckue omepauMM M ONEpalud  Haj
MHOKECTBaMHU.

3aKoHbl anreOpbl JIOTMKU. OKBHBAJIEHTHBIE NpeoOpa3oBaHUs JIOTHYECKHX
BBIpKEHMM. JIornueckue ypaBHEHUsI U CUCTEMBI YPaBHEHMIA.

Jlornueckue (yHKIMU. 3aBUCHUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHX
(GYyHKLIUH OT KOJIMYECTBA apTryMEHTOB.

Kanonunueckue Gpopmbl JJIOTHUECKUX BBIPAXKEHUN

2.8

COBCpH_IeHHBIC AU3BIOHKTUBHBIC KOHBIOHKTUBHLIC HOPMAJbHBIC (I)OpMLI,

AJIT'OPUTMBI UX ITOCTPOCHUSA 110 Ta6J'H/IIIe HCTUHHOCTH

2.9

Jlornueckue »ineMeHTBl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHoropa3zpsaseiii cymmarop. Iloctpoenue cxem Ha JJOrH4eCKUX JIEMEHTAX 0
3aIaHHOMY JIOTHYECKOMY BBIPQKEHHIO. 3alUCh JOTUYECKOTO BBIPAXKEHUS I10

JIOTUYECKOH cXeMe

2.10

Mopaenn u monenupoBanue. llenm monenupoBaHusi. ANEKBAaTHOCTh MOJEITU
MoJenupyeMoMy 00BeKTy Hin npoueccy. Dopmanu3anus IpuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOJCTUPOBAHUS B BHIAC, YIOOHOM Iyis
BOCIIPUATHS 4eJoBeKOM. ['paduueckoe mnpencTraBlieHHE MaHHBIX (CXEMBI,

TaOIUITBI, TPAPUKHN).




2.11

[IpencraBnenne wLenbIX YWCed B NaMATH KoMIbioTepa. OrpaHHYE€HHOCTh
Jyana3oHa 4Yucell IPU OrpaHMYEHUH KoluuyecTBa paspsnoB. [lepemnonnenue
paspsyiHON ceTku. be33HakoBblE W 3HAKOBBIC JAaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBII TONOJHUTEIBHBIN KO/ OTPULIATEIIBHBIX YHCET.

[ToGuToBBIC JIOTMYEecKUe omepanuu. Jlormdeckuii, apudMeTHUECKH U
muknyecknii  casurd. ludpoBanue ¢ MOMOIIBIO MOOUTOBOW ONEpaluu

«uckmougaromiee NI

2.12

[TpencraBieHne BEIECTBEHHBIX YHCEN B IAMSATH KOMIIbIOTEpA. 3HAYaIlas 4acThb
U TOpsIOK yMcia. Jluama3oH 3HAUYEHWH BEIIECTBEHHBIX umcen. [Ipobimembl
XPAaHEHUsl BEIIECTBEHHBIX YHCEN, CBSI3aHHBIE C OIPAaHUYECHHUEM KOJMYECTBA
pa3psnoB. BelllosiHeHnEe onepanui ¢ BEHIECTBEHHBIMU YUCIIAMHU, HAKOILJICHHE

oIInOOoK IIPpU BBIYUCIICHUAX

2.13

I'padbi. OcHoBHble ToHATUA. Bunsl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpPHIl CMEXKHOCTH, BECOBBIX MATPHI], CIIHMCKOB CMEXHOCTH. PerienHue
AITOPUTMUYECKUX 3aJlay, CBA3AHHBIX C aHaIM30M TIpadoB (MOCTpOCHUE
ONTUMAIILHOTO IYTH MEXJIy BepIIMHAMHU rpada, ONpelesieHue KOJIUYeCTBa

Ppa3IMIHbIX HYTeﬁ MCXKAY BCpHIMHAMHW OPUCHTUPOBAHHOTO ALUKINYCCKOI'O

rpaca)

2.14

HepeBbsi. bunapnoe npepeBo. [lepeBpsi momcka. CrnocoObl 00xoma aepesa.
[TpencraBnenue apupmMeTHUECKUX BbIpaXXeHHUH B BUE AepeBa. Vcnonb3oBanue

rpadoB U 1epeBLEB NP ONMKUCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPa

2.15

JlucKpeTHbIe UTphl ABYX UTPOKOB € MOJIHON nHpopmarueil. [loctpoenue nepesa
nepebopa BapUAHTOB, OIKCAHUE CTPATETMM UIPhl B TaOIW4YHOU Qopme.

BBII/IFpBII_HHBIe U MIPOUTPBIITHBIC ITO3UITHUU. BBII/IrpBIHIHBIe CTpaTerun

2.16

CpencTtBa  UCKYCCTBEHHOTO — WHTE/UICKTa. MaeHTudukanmuss ©  TOHWCK
n300pakeHuii, pacno3HaBanue auil. Mcnoiab30BaHWE METO/I0B HCKYCCTBEHHOTO
UHTEJUIeKTa B OOyyaromux  cucremax. VIcronb3oBaHME — METO/I0B
HCKYCCTBEHHOI'O MHTEJJIEKTa B poboToTexHuke. uTepuer Bemieil. Heliponneie

CETH

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanusanus NOHATHS aroput™a. Mammua TeropuHra Kak yHUBEpCaJlbHas

MOJENb BBIYUCIEHUI

3.2

OrneHKa CJIOKHOCTH BBIYMCIICHHH. Bpems paGoTel m 00BEM HCIOIB3YEeMOM
namsTH, UX 3aBUCHMOCTh OT pa3Mepa HCXOIHBIX JaHHBIX. OueHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI IOJMHOMHAIBLHOU
cioxknoctu. Ilepebopubie anroputmbl. [Ipumepsl pa3TUYHBIX aITOPUTMOB

peleHus OIHOM 3a/1a4u, KOTOPbIE UMEIOT Pa3IUUYHYIO CI0KHOCTh
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OmnpeneneHne BO3MOXKHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX alrOPUTMOB
YIPABJICHUS UCIIOJHUTENIIMU U BBIYMCIHUTEIBHBIX alroputmoB. OmnpeneneHue

MCXOJIHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TPEOyeMbIil pe3ybTar

3.4

Anroput™mbl 00paOOTKH HATYPaJbHBIX YHCEN, 3aIMCAHHBIX B MO3HIIMOHHBIX
cCHUCTeMaxX CYMCJICHHUS: pa3OMeHHe 3alucd Yuclia Ha OTAeNbHbIE LUQPHI,
HAaXOX/EHHE CYMMBI W TPOM3BEACHHS HHU(p, HAXOXKACHHE MaKCHUMAaJIbHOM
(MUHUMAJIBEHOM ) T PHI.

[IpencraBienue yucna B BHJIE HAOOpa MPOCTBIX COMHOMKHUTENCH. ANTOpUTM
OBICTPOrO BO3BEJACHHS B CTeMeHb. [IOMCK MNPOCTBIX 4YHCET B 33aJaHHOM

JUAIta3oHe € ITIOMOIIBIO AJIrOpUTMaA «PCIICTO 9paTocq)eHa»

3.5

MHOFOp&SpHI{HHe OeJabIC YMClla, 3aaa4u I[.]'IPIHHOﬁ apI/I(bMeTI/IKI/I

3.6

SA3bik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LICJIOUUCIICHHBIE, BEIIECTBEHHbIC, CHMBOJbHbIC, JIOTHYecKHe. BeTBieHus.
Crnoxuble ycnoBus. Llukisl ¢ yenoueM. LUkl o nepeMeHHOM.

OO6paboTka JaHHBIX, XpaHAIMXCsS B (ainax. TeKCTOBbIe M TBOMYHBIE (DAIIBI.
@aiinoBeie nepeMeHHbIe ((aiinoBbie ykazatenu). Urenue u3 Qaiina. 3anuce B
daiin.

Pa3z6uenue 3anaun Ha noazanayu. IlognporpaMmel (mpoueayps! U GyHKIMN).

Hcnonp30BaHne CTaHIAPTHON OMOIMOTEKH S3bIKA MIPOTPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble npouenypsl U ¢GyHkiuu. Vcnonbp3oBaHue cTeka A

opraHu3al pCKYpPCHUBHBIX BbI3OBOB

3.8

Yucnenusle MeTobl. TouHoe M NpUOIMKEHHOE pereHus 3a1aun. YucneHHoe
pelleHre ypaBHEHU C MOMOINbI0 moadopa mapamerpa. UncieHHbIE METOIbI
pelieHus ypaBHEHUWIl: MeTox mepedopa, METOJ]| IOJIOBUHHOIO JENICHUs.
[TpubnmxEHHOE BBIYUCIEHHE JJIMH KpUBBIX. Boruncnenue miomaneit gpuryp c
MOMOIIBIO YUCJIEHHBIX METO/I0B (METO/ NPSIMOYTOJIBHUKOB, METOJ TPAIELIHii).
[Touck makcumyma (MUHUMYMa) (GYHKIUU OJHOW MEPEMEHHOH METOoAOM

ITOJIOBHHHOT'O ACJIICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUU  S3bIKa
IPOrpaMMUPOBAHUSA I O0OpaOOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHUMBOJBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSBICHHUI CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKH Ha CJIOBa MO MPOOETbHBIM CHMBOJAM, IOUCK
MOJCTPOKU BHYTPHU JAHHOW CTPOKH, 3aME€HA HAWJEHHOW MOJICTPOKH Ha IPYTYIO
cTpoky. ['eHepaiusi Bcex CIIOB B HEKOTOPOM ajdaBUTE, YAOBICTBOPSIOLINX
3aJaHHbIM orpanndeHusM. [IpeoOpa3oBaHue yncia B CUMBOJIBHYIO CTPOKY U

o0paTHO




3.10

MaccuBbl U TOCIIEOBATEILHOCTH 4YHCeNl. BpruncieHnne 0000IMIEHHBIX
XapaKTEpUCTUK 3JIEMEHTOB MacCHMBa WM YHCIOBOW I10CIIENI0BATEIbHOCTH
(CyMMBI, TPOU3BEACHHUS, CPEIHEr0 apu(PMETHUYECKOTO, MHUHHUMAIBHOTO U
MaKCHMaJbHOTO JJIEMEHTOB, KOJUYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJJaHHOMY YyCIOBUIO). JIMHEWHBIM MOMCK 3aJaHHOTO 3HAYEHUSI B MAacCCHUBE.
ANTOpPUTMBI pabOTHI C AJIIEMEHTAMHU MacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpOBKa OJJHOMEPHOT0 MaccuBa. [IpocThie METOIBI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COpTHpOBKA BcTaBKamu). CopTHpOBKa
ciusinueM. beictpas coptupoBka Maccua (anroputm QuickSort). JIBoMuHbIN

MOMCK B OTCOPTUPOBAHHOM MacCUBE

3.11

JIBymepHBIE MaccuBbl (MaTpuUllbl). ANTOPUTMBI 00pabOTKHU JIBYMEPHBIX
MacCHBOB: 3aIl0JIHEHUE JIBYMEPHOI'O YHCIIOBOTO MaccuBa 10 3aJaHHBIM
npaBujaM, MOUCK 3JIEMEHTa B JIBYMEPHOM MAaCCHBE, BBIUMCIEHUE MaKCUMyMa
(MMHMMYMa) ¥ CyMMBI 3JIEMEHTOB IBYMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK U

CTOJIOLIOB IByMEPHOT'O MacCuBa

3.12

CnoBapu  (acconuaTHBHBIE  MACCHUBBI, OTOOpa)keHHS).  XOII-TaOJHIIBL.

HOCTpOGHI/Ie aﬂ(baBI/ITHO-‘{aCTOTHOFO CJIoBaps AJid 3aJaHHOI'O TCKCTa

3.13

Creku. AmnHanm3 MMPpaBUJIIBHOCTU CKOOOYHOTO BBIPAXKCHUA. Brruncienue
apI/I(i)MCTI/I‘lCCKOFO BBIPpAKCHUS, 3alTUCAHHOI'O B HOCT(l)HKCHOﬁ (I)opMe.

Ouepenu. Mcnonb30Banue ouepeu A BpEMEHHOIO XpaHEHUS TaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHMHHMABHOTO OCTOBHOTO JiepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpUEHTHUpOBaHHOTO rpada. KomuuecTBo paznuuHbIX
nyTed MeXay BepLIMHAMU OpPUEHTHPOBAHHOIO alUMKIWYecKoro rpada.

Anroput™m JleMKCTpbI

3.15

HepeBps. Peanuzanust nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) aepeBbs. [locTpoeHne aepeBa A 3aJaHHOTO apH(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE aqropuTMbl 00xoja aepesa. Vcnonbp3oBaHue creka

W ouepean st 00xoza nepena

3.16

JluHaMu4yeckoe MporpaMMUpPOBAHUE KaK METOJ PELIECHU 3a/1a4 C COXPaHEHUEM
IIPOMEKYTOUHBIX ~ pe3yJbTaTOB.  3aJadd, pelaeMble ¢  [TOMOUIBIO
JUHAMHYECKOr0 MPOTpaMMHUPOBAHUS: BBIYMCIEHUE PEKYPCHUBHBIX (QYHKIUH,

MOACYET KOJIMYSCTBA BAapHUaHTOB, 3a/1a4i OITUMU3AITUN

3.17

[TonsitTue 006 OOBEKTHO-OPUEHTUPOBAHHOM NpOorpamMMmupoBaHu. OOBEKTH U
kiaccel. CBOMCTBA U MeTOABI 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOAXOJA.

Wukancynauus, HaclieJoBaHue, moauMophuzm

HNHdopMalinoHHbBIE TEXHOJIOTHH




4.1

Anamm3 nmanHpiX. OCHOBHBIC 3a7lauydl aHajW3a JaHHBIX: MPOTHO3WPOBAHHE,
KJIaccuuKanus, KiacTepusanusi, aHajau3 oTkIoHeHui. [locriemoBaTenbHOCTh
pelleHus 3aa4 aHAIM3a TaHHBIX: COOP MEePBUYHBIX JJAHHBIX, OYHCTKA U OLIEHKA
KauecTBa JIaHHBIX, BHIOOP M (WJIM) IOCTPOSHHE MOJCIH, IMPeoOpa3oBaHUE
JTAHHBIX, BU3YalIM3allusl JaHHBIX, HHTEPIIPETaIys pe3yybTaToB. [IporpamMmmHbie
cpenctBa u MHTEepHET-cepBUCHl AJii 00pabOTKM W TPEICTABIICHUS ITAHHBIX.

Bonpime nannapie. MammaHOE 00yueHUE

4.2

AHayn3 J@HHBIX C HOMOIIBIO UIEKTPOHHBIX Tabiaul. BsluncieHue cymMmsl,
cpemHero  apu(MeTHYecKoro, HaumOONbIIero (HAMMEHBINEr0) 3HAYCHHUS
nuarnas3oHa. Beruncnenue ko3¢ @duuueHTa Koppensuud IBYX pPsIoB JaHHBIX.
[Toctpoenue cTonOuaThiX, JUHEHUATBIX UM KpYroBbiX auarpamm. Iloctpoenue
rpa¢pukoB  ¢yHkumi. IlonbGop  ynmHMM  TpeHza,  pelleHue  3ajad
IIPOTHO3MpOBaHusA. Pemenne 3a1ady ONTUMHU3alMU C IOMOIIBIO 3JIEKTPOHHBIX

TadJIMIL

4.3

JuckpeTu3anys NP  MaTEeMAaTHYECKOM  MOJICIIMPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MojenupoBaHue ABMKEHUS. MoJenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTH4eckie MOJEIW B OSKOHOMHKE. BbIUuCIMTENTbHBIC
AKCIIEPUMEHTHI ¢ MozensaMu. OOpaboTka pe3ylbTaToB HKCIEpUMEHTa. MeTos
HAaUMEHBIINX KBagpaToB. OIlIEHKa YHCIOBBIX MMAPaMETPOB MOJEIUPYEMbIX
00BEKTOB M TMPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH MO pe3yibTaram

SKCIICPUMCHTA

4.4

BeposarHocTHBIE MOJICIIH. Metoanl Momnte-Kapro. HNmurtanmonnoe

MoaenupoBanue. CUCTEMBI MaCCOBOTO 0OCTYKUBAHHUS

4.5

Tabnuunble (pensuuoHHble) Oa3bl gaHHBIX. TalOnmuia — mpencTaBiIeHHE
CBeleHul 00 OJHOTUITHBEIX 00bekTax. [loie, 3amuch. Kimrou tabaunel. Pabora ¢
rotoBoil 0a3oil maHHbIX. 3amosiHeHue Oa3bl naHHBIX. [loMCk, copTHpoBKa U
bunbpTpaIus JaHHBIX. 3alPOCHl HAa BEIOOPKY JaHHBIX. 3alPOCHI ¢ TapaMeTpaMH.
Brruncisgemsble nmosist B 3ampocax.

MHuoroTtabnuunbie 0a3bl JaHHBIX. THIBI CBA3EH Mexay TaOnuimamu. BHenrHmit
ko4, [lenmoctHocTs 6a3pl JaHHBIX. 3ampockl K MHOTOTA0IMYHBIM Oazam

JaHHBIX

4.6

TekcToBbiii mponeccop. CpencrBa MOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHbIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ormanenue. IIpaBuima  IUTHPOBAaHUS  UCTOYHUKOB U O(OPMIICHUS

O6ubmorpaguUecKuX CCbUIOK




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Indopmaruka (B 2 yactsax); 10 kimace. yriayoneHHoe oOydenue [lonskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. Jlabopatopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCTBO
«IIpocBenieHue»

» Uadopmaruka (B 2 gacTsx); 11 kmacc. yrmybnennoe o0ydenune [Tomskos
K.1O., Epemun E.A. OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHMi»; AKITMOHEpHOE 00111ecTBO «M31aTenbCTBO

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
e Undopmaruka. 10—11 knaccel. ba3oBblii 1 yriryOiaeHHbBINH YPOBHHU:
meroaudeckoe rmocooue / K. 0. ITonskos, E. A. Epemun. — M.:

BMHOM. JlaGoparopus 3HaHui

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
® KOMIIBIOTEPHBIN MPAKTUKYM B AJIEKTPOHHOM BUJIE C KOMIUIEKTOM
AJIEKTPOHHBIX YUEOHBIX CPEJICTB, pa3MEIIEHHBIA HAa CATE aBTOPCKOTO
koJutekTuBa: http://kpolyakov.spb.ru/school/probook.htm

https://kpolyakov.spb.ru/school
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