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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma no unpopmaTuke (YriayOnEéHHBI ypOBEHb) HAa YPOBHE CPEIHEr0 OOIIEero
oOpa3oBaHusi paszpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNIbHOW MpOrpaMMbl CpeaHero oOmiero oOpaszoBaHus, mpenctaBieHHBIXx B PI'OC
COO, a Taxxe denepanpHOl paboUeil MPOrpaMMbI BOCITUTAHUS.

[Iporpamma mno wuHpOpMaTHKe MAaET MPEACTABICHHWE O IeNsIX, OOmell crpareruu
oOy4eHHs, BOCIMTAHHSA W Pa3BUTUS OOYYAIOUIMXCS CPEICTBAMH Y4eOHOTO TpeaMera
«Madpopmatuka» Ha yrIyOJEHHOM YpPOBHE, YCTaHABIMBAeT O0S3aTEIbHOE TPEAMETHOE
CoJiepKaHue, NPEAYCMaTpPUBAET €ro CTPYKTYpHpPOBAaHHWE IO pa3ieiaM H TeMaM Kypca,
OmpeneNseT paclupesielieHne ero 1Mo Kiaccam (rogaM  H3ydeHus), AaéT MpUMEpHOE
pacripeniesieHe y4eOHBIX YacoOB IO TEMAaTHUYECKHM paslieliaM Kypca U PEKOMEHAYeMYIO
(IpUMepHYI0)  MOCIENOBATEIbHOCTh HUX  HM3Y4YEHHS C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaronuxcs.

[Iporpamma 10 uWHQOpPMATUKE OMNpEAeNseT KOJIMYECTBEHHbIE M  KAaYeCTBEHHBIE
XapaKTCPUCTUKU y‘IC6HOFO Marcepuajga i KaKI0ro roaa HMU3ydCHHUA, B TOM YHCIC JIA
COZIEpKATEIBHOTO HAMOJHEHUS pPa3HOTO BHJA KOHTPOJS (MPOMEXKYTOYHOH aTTecTaluu
oOyuaronuxcs, BCepOCCUICKUX IPOBEPOUHBIX paboT, rOCYIapCTBEHHOW UTOTOBOM aTTECTAIUHN).
[Iporpamma 1o wuH(pOpMATHKE SBISETCS OCHOBOM [UJII COCTABJICHHS AaBTOPCKUX YYEOHBIX
MporpamMM U Y4eOHHKOB, TOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

WNndopmaruka B cpegHeM o0111eM 00pa30BaHUN OTPaKaET:

CYUIHOCTh MH(QOPMATHKH KaK HAy4YHOW JMCHUMIUIMHBIL, H3Yydarolledl 3aKOHOMEPHOCTH
IMPOTCKAaHUA W BO3MOXHOCTH aBTOMaTHU3allln I/IHCbOpMaI_[I/IOHHI)IX mponecCcoB B Pa3INYHBIX
CUCTEeMaXx;

OCHOBHBIC OO0JAaCTH TpPUMEHEHHs] WHOOPMATHUKH, NPEKIE BCEro HHPOPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLIMANIbHYIO cepy;

MEeXAMCIUITUHAPHBIN XapakTep MHPOPMATUKU U MHPOPMAILIHOHHOM IS TEIBHOCTH.

Kypc wnHboOpmaTuku asis  ypOBHS CpeAHEro oOmmero oOpa3oBaHUs — SIBISETCS
3aBepUIAIOIINM 3TArloM HEMPEPHIBHOM MOJATOTOBKU OOy4arouIuxcs B 00JacTd MHPOPMATHKH U
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUW, OINUpaeTcs Ha CoJep)KaHue Kypca
MH(OPMATUKH YPOBHS OCHOBHOTO OOIIEro OOpa3oBaHUs U OIBIT MOCTOSIHHOTO IpPUMEHEHUs
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUM, JaéT TEOPEeTUYECKOE OCMBICICHHE,
MHTEPIIPETAINIO U 0000I1IeHNE ITOTO OTIbITA.

Pesynbrarel yriyonéHHoro ypoBHsS wu3ydeHusi yueOHoro mnpenmera «Mubopmaruka»
OpUEHTHPOBaHbl Ha IMOJy4eHHE KOMIETEHTHOCTeHW Uil MOCIeAyroliel MnpodeccrnoHalbHON
NEeSITeNbHOCTH KaK B paMKax JaHHOW MpeAMETHOI 00JIacTH, Tak U B CMEXKHBIX C HEll 00nacTsX.
OHu BKITIOYAIOT B ceO0sl:

OBJIQJICHUE KIIIOUEBBIMU TIOHATUSMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JaHHas TpeaMeTHass o0lacTh, pAaclo3HaBaHHWE COOTBETCTBYIOIIMX MM MPHU3HAKOB U
B3aMMOCBS3€H, CIIOCOOHOCTh JEMOHCTPUPOBATh PA3IUYHbIC MOJXOAbI K H3YUEHHUIO SIBICHUM,
XapaKTepHBIX [Tl ©3y4aeMOU MpeAMETHOM 0011acTH;

YMEHHUE pellaTh THUIIOBBIE MPAKTUYECKHE M TEOPETHUECKUE 3aJaud, XapaKTepHbIE IS
UCIOJIb30BAHUS METO/I0B U MHCTPYMEHTApHs JaHHOM MpeIMeTHOH 001acTu;

HaJIMYMe TPEACTaBIEHUN O JAaHHOW MNpeIMeTHOM 00JacTH KaK IEeJNOCTHOW Teopuu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3X CO CMEKHBIMU OOIACTIMH 3HAHUI.

B pamkax yrioyOGnéHHOro ypoBHS ~U3y4eHMs ~HMH(QOPMATHKH  oOecreyrBaeTcs
LieJIEHANpaBJIeHHas TOJrOTOBKA O0YJaOUINXCs K MPOJOJKEHUIO 00pa30BaHusl B OpraHU3aIMsIX
npoeccHOHATBFHOTO 00pa3oBaHUs MO CIHEIHUAIBHOCTSM, HEMOCPEIACTBEHHO CBS3aHHBIM C
U(POBBIMU  TEXHOJIOTHSIMHM, TaKMM KaK TporpaMMHasi WHXKEHepHs, WH(popMalmoHHas
0€301acHOCTb, HMH(OPMAIMOHHbIE CHCTEMBl W TEXHOJOIMHM, MOOWIIbHBIE CHUCTEMBI M CETH,
OoJbllIe JTaHHbIE M MalIMHHOE OOy4YeHHE, MPOMBIIIJICHHBIH UHTEpHET BelIei, NCKYCCTBEHHBIN



MHTEJUIEKT, TEXHOJOTMH OeCHpOBOJHON CBSI3M, POOOTOTEXHHKA, KBAHTOBBIE TEXHOJOTHH,
CUCTEMBI PACIIPEIEIEHHOIO peecTpa, TEXHOJIOIUU BUPTYaIbHOM U IOIIOJIHEHHON PEAJIbBHOCTEH.

OcHoBHas 1enb u3ydeHus ydeOHoro mnpeamera «MHpopmarukay Ha yriayOnéHHOM
ypOBHE cCpeaHero ooOmero oOpa3oBaHuss — oOecnedyeHuWe JambHEHIIero  pa3BUTHUS
MH(POPMAIIMOHHBIX KOMIIETEHIIMKA OO0y4Yaromerocs, €ro TOTOBHOCTH K JKM3HH B YCIOBHSX
pa3BuBarolierocs MH(GOPMAIMOHHOTO OOIIECTBAa M BO3pACTAIONICH KOHKYPEHIIMH Ha PBIHKE
Tpyaa. B cBsa3u ¢ atum nzyuenue napopmatuku B 10—11 kimaccax 10mKHO 00ECTICUNTS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, OCHOBAHHOTO HAa TIOHUMAHHUU POJI MH(POPMATHKH,
MH(POPMAIMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIIICHHS;

c(OPMHUPOBAHHOCTh YMEHUH pa3nuyath (PAaKTbl M OLEHKH, CPAaBHUBATh OILECHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBSA3b KPUTEPUEB C OINpPEACIEHHON
CUCTEMOM LIEHHOCTEH, MPOBEPATH Ha JJIOCTOBEPHOCTh U 000011aTh HHPOPMALIHIO;

c(OpPMUPOBAHHOCTh TMPEACTABICHUM O BIUSHUM HMHQOPMAIIMOHHBIX TEXHOJOTMIl Ha
KU3Hb YeJOBEeKa B 00IIecTBE, MOHMMAaHHWE COLMATIBHOTO, 3KOHOMHMYECKOTO, MOJUTHYECKOTO,
KYJIbTYPHOTO,  IOPHJWYECKOTO,  TMPUPOJHOIO,  IPrOHOMHUYECKOrO,  MEAMIHMHCKOTO U
(hU3MOJIOrMYECKOr0 KOHTEKCTOB HH(POPMALIMOHHBIX TEXHOJIOTHIA;

MIPUHSATHE MPABOBBIX U ATUYECKUX aCHEKTOB MHPOPMAIMOHHBIX TEXHOJOTUH, OCO3HAHHE
OTBETCTBEHHOCTH JIIO/IEW, BOBJEUYEHHBIX B CO3JaHHE M HCIHOJb30BaHUE HH(OPMALUOHHBIX
CHCTEM, pacipocTpaHeHue HHHOPMAITUH;

CO3JaHME YCJOBUH 17 pa3BUTUS HABBIKOB Yy4eOHOH, MPOEKTHOM, HAay4yHO-
HCCIIEIOBATENIbCKON U TBOPUYECKON JESITENbHOCTH, MOTUBALIMK O0YYaAIOUINXCS K CAMOPA3BUTHIO.

B comepxanuu yuyeOHoro mpenmera «/HpopMaTuka»  BBIAENAIOTCA  YETHIPE
TEMaTUYECKHX pa3jena.

Pazgen «IludpoBas rpaMOTHOCTB» TOCBAIIEH BOMPOCAM YCTPOMCTBA KOMIBIOTEPOB M
JIPYTUX 3JIEMEHTOB IM(PPOBOTO OKPYKEHMsI, BKIIOUas KOMIBIOTEPHBIE CETH, HCIOJIb30BAHUIO
CPEICTB OINEpallMOHHOW CHCTEeMbI, paboTe B ceTh VIHTepHET W HCMONb30BAaHUIO HWHTEPHET-
CEpBHUCOB, HH(DOPMAITMOHHONW OE301TaCHOCTH.

Paznen «Teopermyeckne OCHOBBI HWH(MOPMATHKW» BKJIOYACT B ce0s TOHATHHHBIN
anmnapaT MHPOPMATHKH, BOMPOCH KOJIWPOBAHUA MHGOpPMAIUU, U3MEPEHUs MHPOPMAIMOHHOTO
00BbEMa TaHHBIX, OCHOBBI aIreOpbl IOTUKH U KOMIBIOTEPHOTO MOJICTHPOBAHHUS.

Pa3znen  «AnropuTMbl W NPOrpaMMHpPOBAHME»  HaIpaBI€H  HA  pa3BUTHE
QITOPUTMUYECKOTO MBIIUJICHHS, pa3pabOTKy aJIropuTMOB M OIEHKY MX CIIOXHOCTH,
(dbopMHpOBaHHE HABBIKOB peaU3alldd MPOrpamMM Ha sI3bIKaxX MPOTPaMMHUPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «HbopmannoHHble TEXHOJOTHM» TOCBALIEH BONpOCaM  IPUMEHEHUs
MH(OPMALIMOHHBIX TEXHOJIOTUH, PEaIM30BAHHBIX B MPUKIAAHBIX MPOTPAMMHBIX HPOAYKTaX M
WHTEPHET-CEPBHUCAaX, B TOM YHCIE B 3aJauax aHallM3a JaHHBIX, UCIOJB30BaHUIO0 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJHUIL [Tl PEIICHUs TPUKIATHBIX 3aa4.

B mpuBenénnom nanee conepxaHuu ydeOHoro mpeamera «MHdopmaTHKay KypcHBOM
BBIJICTICHBI JIOTIOJTHUTENIBHBIE TEMbI, KOTOPbIE HE BXOIAT B 00s3aTENIbHYIO MPOrpaMMy O0ydYeHHs,
HO MOTYT OBITh TPEJIOKEHBI A HM3y4eHHs] OTACIbHBIM MOTHBHPOBAHHBIM M CIOCOOHBIM
oOyuaronmmcs.

VYray6néHHbIi ypoBeHb U3ydeHHs MHQOPMATHKH PEKOMEHIYETCs Ul TEXHOJIOTHYECKOTO
npo¢uiis, OpUEHTUPOBAHHOTO Ha HMHXXCHEPHYI0 M HHGOPMALMOHHYIO chepbl IesTeIbHOCTH.
VYrayOonéHHbIl ypoBeHb H3ydeHHs] MH(POPMATUKHM OOecreduBaeT: MOATOTOBKY OOYyJaroIIuxcs,
OPUEHTUPOBAHHBIX HA CHEUHMATbHOCTH B 00JacTW HH(MOPMAIMOHHBIX TEXHOJIOTHH U
UHXEHEPHBIE

CIEIMAIBHOCTH, y4acTHE B IPOEKTHOM M MCCIIEA0BATEIbCKOM AEATENIBHOCTH, CBA3aHHON
C COBPEMEHHBIMHU HAIIPABICHUSIMU OTPACIH HH(POPMAIIHOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHA,
MIOATOTOBKY K YYacTHUIO B OJIMMIIMAJaX U caadye EIMHOro rocyaapcTBEHHOIO HK3aMEHa I10
uH(pOpMaTHKE.



[TocnenoBaTenbHOCTh M3YYEHHUS T€M B MpeAesax OJHOrO Toja OO0y4eHUs: MOXKET OBbITh
U3MEHEHAa 10 YCMOTPEHHUIO YUWTENsl IpU IMOATOTOBKE pabodei mporpamMmbl M IMOYPOYHOIO
IJIaHUPOBAHUS.

OOmiee yncI0 4acoB, PEKOMEHIOBAHHBIX Ui U3ydeHHs nHpopmatuku — 272 vaca: B 10
kiacce — 136 gacoB (4 yaca B Henento), B 11 kiacce — 136 yacoB (4 yaca B HEZIEIIO).

COILEPKXAHUE OBYUYEHUA

10 KJIACC

Mud¢posast rpaMOTHOCTH

TpeOGoBaHusI TEXHUKH OC30MACHOCTH W TUTHEHBI TpH pPadOTe C KOMIBIOTEPAMH U
JIPYTUMU KOMITIOHEHTaMHU ITU(PPOBOTO OKPYKEHUS.

[MpuHIMIBEL padOThl KOMIBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApPXUTCKTypa (oH
Heiimana. TapBapackas — apxuTekTypa.  ABTOMAaTHMYECKOE  BBIMOJHEHHUE  MPOTPAMMBI
npoueccopom. OnepaTuBHas, MOCTOSHHAasE U JONTrOBpeMeHHas mnamsaTb. OOMEH JIaHHBIMU C
IIOMOIIIBIO IMH. KOHTpOoUTIEphl BHEMIHUX yCTPOUCTB. [IpsAMOM 1OCTYI K IAMATH.

OcHOBHBIE TEHACHIIMM Pa3BUTHUS KOMIIBIOTEPHBIX TexHOJorui. [lapamnenbHbie
BblUMcIeHUs.  MHoronpoueccopubie  cuctembl.  Cynepkomnbiorepsl.  PacnpenenéHnbie
BBIYUCITUTENIBHBIE CUCTEMBI U 00paboTKa OOJIBIINX JaHHBIX. MOOMIBHBIE TIU(PPOBBIE YCTPONCTBA
U UX POJb B KOMMYHHKAIUSX. BCTpOGHHBIE KOMIBIOTEPH. MHKPOKOHTPOJUIEPHI.
Po6oTusupoBaHHbIe MPOU3BO/ICTBA.

[IporpammHOe oOecriedeHHE KOMMBIOTEPOB W KOMIBIOTEPHBIX CHCTEM. Buibl
MIPOrpaMMHOTO oOecnedyeHrus M uX HazHayeHue. OCOOEHHOCTH MpPOTrpaMMHOrO oOecreyeHus
MOOMIIBHBIX  ycTpoiicTB. [lapamnenbHoe mporpammupoBanue. CHCTEMHOE MPOrpaMMHOE
obecneuenue. OmnepanMoHHbIE cHUCTEMBbl. YTHIUTHL. JlpaiiBepbl ycTtpoiicTB. MHcramiauus u
JNEUHCTAJUISLIMS IPOTPAMMHOI0 00eCreYeHHUs.

daiinoBeie  cUCTeMBbl. [IpuHIUMIBI  pa3menieHUss ©W  UMEHOBaHUA  (aliIoB B
noJiroBpeMeHHo# mamsatu. [11abmonb! st onucanus rpynn ¢Gaiios.

[Iporpammuoe obecnieuenue. JluneH3WpoBaHWE TMPOTPAMMHOIO OOecreyeHus U
uudpoBeix  pecypcoB. IlpompuerapHoe u  CcBOOOJHOE TPOrpaMMHOE  OOECTICUCHHE.
KomMmMmepueckoe 1 HEKOMMeEpUEcKOoe HCIOJIb30BaHUE MPOrPAMMHOTO 00ecredeHus U HUPPOBBIX
pecypcoB. OTBETCTBEHHOCTh, YCTaHABIIMBaeMas 3aK0HO1aTeabCcTBOM Poccuiickoit @denepanuu 3a
HEMPaBOMEPHOE UCIOJIB30BaHUE POrPaMMHOI0 00ecrieueHus U U (PPOBBIX PECYPCOB.

[IpyHUHMIBI TOCTPOEHUSI U anmnapaTHble KOMIIOHEHTBl KOMIBIOTEPHBIX cerel. CeTeBble
npoTokoJiel. Cets UHTEpHET. Anpecanus B cetu MaTepHeT. [Tpotokonsl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pa3zgeneane IP-cetm Ha nmoncetm ¢ moMomibi0  Macok nmoncereil.  CereBoe
agMuHucTpupoBanue. [lomydyeHue HaHHBIX O CETEBBIX HACTpoMKax KomibroTepa. IIpoBepka
HaJM4Ms CBA3M C y3JI0M ceTu. OnpeneneHue MapupyTa JBUKEHHS TaKETOB.

Buner nestenbnoctu B cetu MutepHer. CepBucel MuTephera. ['eoundopmannonubie
CUCTeMbI. [ €oNOKaIlMOHHBIE CEePBUCHI PEaJbHOIO BpeMEHH (Hampumep, JOKalus MOOUIBHBIX
TeleOHOB,  OMpeAeNeHHE  3arpy’KeHHOCTH  aBTOMAarucTpaieil),  HMHTEpHET-TOPIoBIs,
OpoHMpOBaHNE OUIIETOB U TOCTHHHUIL.

1 KypcuBoM BbIJIeNieH MaTepuai, KOTOPbIA He SBISETCS 00s3aTeNIbHBIM MIPU U3YUEHUU U
HE BXOJMT B COJIEPKAHHUE MPOMEKYTOUYHOU UITM UTOTOBOM aTTECTALMU 110 IPEAMETY.

l'ocynapcTBeHHBIE 3IIEKTPOHHBIE CepBUCHI U ycinyrd. ConuanbHble CETH — OpraHu3anus
KOJUIEKTUBHOTO B3aUMO/ICHCTBUS U 0OMeHa MaHHBIMU. CeTeBOM ATHKET: MpaBUiia TIOBEICHUS B
kubepnpoctpancTBe. [IpobGnema mNOATMHHOCTH TodydyeHHOW uHGpopManuu. OTKpBITHIE
o0Opa3oBaTelIbHbIE PECYPCHI.

TexHOreHHble W 3KOHOMHUYECKHE  YIrpo3bl, CBSI3aHHbIE C  HCIOJb30BAHHUEM
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTHA. O0IIKe mpoOieMbl 3alUThl HHPOPMAINH U
unpopmannoHHo OezomacHocTu. CpencTBa 3amuThl  HHQOpPMAIMK B KOMIIBIOTEPAX,
KOMITBPIOTEPHBIX CETSIX M aBTOMAaTHU3UPOBAHHBIX HH(OpMAIMOHHBIX cuctemax. IIpaBoBoe



obOecrieyenne  WMHGPOPMANMOHHON  Oe3omacHOCTH.  ODneKTpoHHass  1UdpoBas  MOJIKCH,
CepTHU(HUIUPOBAHHBIC CAUTHI U IOKYMEHTHI.

[IpenoTBpaimieHyie HECAHKIIMOHHUPOBAHHOTO JIOCTYNA K JMYHOW KOH(HUAECHIHAIHLHON
uHbOpMalMY, XpaHALICHCSs Ha TEPCOHAIBHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpamMMHOoe oOecriedeHne M CrnocoObl OOprObI ¢ HUM. AHTHBHUPYCHBIE
nporpammbl. Opranu3zanus JUYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas
3allUTa apXHUBa.

HIndposanue nanueix. CuMMeTpruYHbIe 1 HecuMMeTpuuHbie mmdpsl. [Hndpsr npocroii
3amensl. [udp Lesaps. [lnudp Bmwkenepa. Anroputm mudposanus RSA. Creranorpadusi.

TeopeTnyeckune 0cHOBbI MH(POPMATHKH

Wudopmanmst, nanaeie u 3HaHus. VH(MOpMaIMOHHBIE TPOLIECCH B MPUPOJE, TEXHUKE U
o01ecTse.

HenpepriBHBIE U AUCKpETHBIE BEIWMYMHBI U CUTHaIbl. HeoOXoauMocTh AMCKpeTU3aluu
nH(popmMaluy, IpeJHa3HAYeHHOH /ISl XpaHEeHUs, iepefadyn U o0pabOTKU B IIUPPOBBIX CUCTEMAX.

JIBonyHOe KoaMpoBaHME. PaBHOMEpHBIE M HEPABHOMEpPHBIE KOJbl. JlekoaupoBaHue
COOOILIEHNH, 3allMCaHHBIX C MOMOUIBI0 HEpaBHOMEPHBIX KOJ0B. Ycinosue ®ano. IlocTtpoenue
OJIHO3HAYHO JIEKOJAMPYEMBIX KOJOB C mHoMmolibio aepeBa. I'pad An.A. MapkoBa. Eaunuiibr
u3MepeHus: KoymdyectBa uHGpopMmauuu. AndaBUTHBII MOAXOJX K OLIEHKE KOJMYECTBa
nH(popMaLnH.

Cucremsbl cuucinenus. Pa3BépHyTast 3anuCh LENbIX U JPOOHBIX YMCENT B MO3UIMOHHOMN
cucreme cuucieHus. CBONCTBA MO3UIMOHHOM 3allUCH YHMCIIA: KOJWYECTBO LHU(p B 3aIluCH,
MPU3HAK JIEJIMMOCTH YMCJIa Ha OCHOBAaHWE CUCTEMbI CUHCIIEHUS. AJITOPUTM IEepeBojia LEI0ro
yucna u3 P-M4HOM CUCTEMBI CUUCIIEHUS B AECITUYHYIO. AJITOPUTM NEPEBOIa KOHEUYHON P-nuHO#
IpoOu B NECATUUHYIO. AJITOPUTM NEPEBOA 1IEJIOT0 YMCIIA U3 IECATUYHON CUCTEMbI CUUCIICHUS B
P-nunyro. IlepeBon kKoHEUHOW AecATHYHOM npoOM B P-munyro. J/[BomvHas, BOChbMEpHYHAS U
HIECTHAALATEPUYHAsl CUCTEMbl CUMCICHMS, CBA3b MEXAY HUMU. Apu(pMeTHUECKHE ONepaluu B
MO3ULMOHHBIX CHCTEMax CUYUCIECHHA. TpowdyHas ypaBHOBELICHHAas CHCTEMa CYHUCIICHUS.
JIBOMYHO-IECATUYHAS CUCTEMA CYUCIICHUS.

Komupoanue tekcroB. Komupoka ASCII. OpnoOaiiTHbie komupoBku. CraHmapT
UNICODE. KomupoBka UTF-8. Omnpeneneaue wuHGOPMAIMOHHOTO 00BbEMA TEKCTOBBIX
COOOIIIEHUH.

Koauposanue nzobpakenuii. Ouenka nHGOpMaLMOHHOIO 00bEéMa rpauuyecKux JaHHBIX
IIPU 3alaHHBIX pa3pelleHud U TIIyOMHe KoJupoBaHMs LiBeTa. LlBeroBble Monenu. BekropHoe
koaupoanue. Popmartsl rpapudeckux dainos. TpéxmepHas rpaduka. OpakranbHas rpaduka.

KoaupoBanue 3Byka. OneHka HH(GOPMAlMOHHOTO 0O0BEMA 3BYKOBBIX JaHHBIX IIPU
3aJJaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSAIHOCTH KOJUPOBAHUS.

AunreOpa noruku. Ilonstue Bbicka3piBaHuA. Bbicka3biBaTenbHble (GOpMBI (IIPEIUKATEI).
KBaHTOpBI CyI1ecTBOBAaHUS U BCEOOLIHOCTH.

Jlornueckue oneparuu. Tabmauubl UCTUHHOCTH. Jlornueckue BelpakeHus. Jlorumueckue
TOXKJecTBa. JloKa3aTeabCTBO JIOTUYECKUX TOXJIECTB C IOMOILIBIO TaONULl HCTUHHOCTH.
Jlornyeckue onepanuy ¥ ONEPALK HaJl MHOKECTBAMH.

3aKkoHbl anreOphl JIOTMKU. DKBUBAJICHTHBIE MPE0oOPa30BaHUs JOTMUYECKHX BbIPAXKECHUI.
Jlornueckue ypaBHEHUs U CUCTEMBI YPABHEHHIA.

Jlornueckue GpyHKIMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JOTMYECKUX (YHKIMH OT
KOJIMYEeCTBA apryMeHTOB. [1oJIHbIE CHCTEMBI JTOTMYECKUX (YHKLIUH.

Kanonnueckue ¢opmel jorunyeckux BblpakeHUH. CoOBeplIeHHbIE AW3BIOHKTUBHBIE U
KOHBIOHKTHBHbIE HOpMaJIbHbIE ()OPMBI, AITOPUTMBI UX IIOCTPOEHUS 10 TaOIUIe HCTUHHOCTH.

Jlornueckue a7eMEHTHI B cocTaBe komnbrotepa. Tpurrep. Cymmarop. MHoropaspsaHsii
cymmarop. IlocTpoeHne cxeM Ha JOTMYECKHX JJEMEHTaxX II0 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3alUCh JIOTMYECKOIO BBIPAKEHMUSI IO JIOTMUECKOM cxeMe. MHUKpOCXeMbl U
TEXHOJIOT'MS UX POU3BOJCTBA.



[IpencraBienue LEbIX 4YUCENl B HaMATU KoMmmbioTepa. OrpaHMYEHHOCTh JMara3oHa
qucesl IPY OTPAaHUYEHUH KOJIMYECTBa pa3psiioB. Ilepenosnnenne paspsaHoil ceTku. be3sHakoBbie
Y 3HAKOBBIE IaHHBIC. 3HAKOBBIN OUT. JIBONYHBIN JOTIOJHUTEIBHBIN KO/ OTPUIIATEIHHBIX YUCEIL.

[ToOuToBbIe NOTMYeckue omepauuu. Jlorumueckuii, apuMeTHYECKHd W LHUKIUYECKUN
casurd. [lluppoBanue ¢ momMouIbI0 MOOUTOBOM onepauu «uckiodaromee NI ».

[IpencraBieHure BEIIECTBEHHBIX YHUCEN B NAMATH KOMIBIOTEpA. 3Haydalias 4acTb U
NOpsIIOK  yMcna. Jluama3oH 3HAYeHMM BELIECTBEHHBIX uucen. [IlpobOrnembl  XxpaHeHUS
BEILLECTBEHHBIX YHCEJ, CBSA3aHHBIE C OrPAHUYEHHMEM KOJIMYECTBA pa3psAloB. BreinonHeHue
orepanuil ¢ BeleCTBEHHbIMU YHCIIaMU, HAKOIIJIEHUE OIIMOOK IPU BBIUMCIECHUSIX.

AJITOPUTMBI M IPOTPAMMUPOBAHHE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOTHI MPOCTEHIINX aITOPUTMOB YIIPABICHUS
WCTIOJHUTEISIMU U BBIYHCIUTEIBHBIX alroputMoB. OrpenesieHne HUCXOJHBIX JaHHBIX, IMPHU
KOTOPBIX aJITOPUTM MOYKET J1aTh TpeOyeMblil pe3ynbTar.

Oranbl pelieHus 3ajad Ha KoMmibloTepe. MHCTpyMeHTallbHbIE CpEeACTBa: TPAHCIHSTOD,
oTamuuk, mpodrmiupoBuK. KoMmuiusims W MHTEpHpeTanus mporpamMm. BupryanbHbie
MaIIUHBI.

WurerpupoBannas cpena pa3paboTku. MeTonsl oTiaaku mporpamM. Mcmonb3oBaHue
TpaccupoBouUHBIX Tabmui. OTnanounslii BeiBoA. [lomaroBoe BbIMOJIHEHHE MporpamMMel. Touku
octaHoBa. [IpocMOTp 3HaueHUl MepeMeHHbIX.

SA3pik nporpammupoBanust (Python, Java, C++, C#). Tunbl naHHBIX: LIEJIOYUCIIECHHBIE,
BEIIIECTBEHHbIE, CUMBOJIbHBIE, JJoruueckue. Bersnenus. CrioxxHble ycaoBus. LIUKIbI ¢ ycrnoBueM.
[ukael mo nmepemeHHOW. B3aumMo3amMeHsIeMOCTh pa3IMYHBIX BUJOB LIUKIOB. MIHBapuaHT nuknia.
CocraBiieHne IUKJIa C UCIIOJIb30BaHNEM 3apaHee ONpeeEHHOTO MHBapUaHTa 1IUKIIA.

JoxkymentupoBanue nporpamm. McnosbzoBanne koMmmeHTapueB. [[oroToBka onvucanus
MIPOrpaMMbl U UHCTPYKIUU JJIS1 IOJIb30BaTENsL.

Anroput™bel 00paOOTKM HATypaJlbHBIX YHWCEN, 3alMMCAaHHBIX B MO3ULHUOHHBIX CHCTEMAax
CUMCIICHMs: pa30HeHHe 3amuch 4YHcia Ha OTHeNbHble LU(PBl, HAXOXKIACHHE CYMMBI U
Mpou3BeIeHUs (P, HAXOXKICHNE MaKCUMATbHOW (MUHUMAJIBHON ) ITU(DPHI.

HaxoxzaeHue Bcex MpOCTBHIX YHMCeN B 3aJaHHOM Auamna3oHe. [lpencraBineHue yucna B
BHJIe HA0OPa MPOCTHIX COMHOXKUTENEH. ANTOpPUTM OBICTPOTO BO3BEACHHUS B CTEIICHb.

OO06paboTka NaHHBIX, XpaHAIUXCcs B (aitax. TexcroBbie U qBOMYHBIC (aitinbl. DaiaoBbIe
nepeMeHHsbIe ((aitnoBbie ykazarenun). Urenue u3 daiina. 3anuck B (aii.

Pa3z0buenue 3agaun Ha noazanauu. [lognporpammel (poreaypsl U pyHkuun). Pexypcus.
PexypcuBnble 00bekThl ((pakTansl). PekypcuBHbIe mnporieaypsl U ¢GyHKIUU. Vcnosib3oBaHue
CTeKa JIJIsl OpraHu3alii PeKypCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHmapTHON OMOMMOTEKH fA3bIKa IporpammupoBanus. llogkiroueHue
OMONMMOTEK MOANPOrpaMM CTOPOHHUX MpOU3BoOaUTeNed. MOAYNbHBIA NPUHIUI TMOCTPOCHUS
MIPOrPaMM.

Uucnennsie MeTopl. ToOuHOE U MPUONMIKEHHOE pelIeHus 3a1aun. YUCIeHHbIE METO/IbI
pelleHnus YpaBHEHUW: MeToJ mepedopa, METOJA MOJOBUHHOTO neneHus. [Ipubmmkénnoe
BBIYKCIICHUE JUIMH KPUBBIX. BbluncieHue miomanei Guryp ¢ moMoIbi0 YHCIECHHBIX METOJIOB
(MeTon mpsIMOYTOJIBHUKOB, MeTO ] Tparneuui). [lonck makcumyma (MUHUMYMa) (GYHKIIMH OJTHOM
[IEPEMEHHON METO0OM IOJIOBUHHOTO JCIIEHUS.

O06paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHBIE (YHKINH SI3bIKA TPOTPAMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHMBOJIBHBIX CTPOK: MOACYET
KOJIMYECTBA TOSBICHUI CHUMBOJIa B CTpPOKE, pa3OMEHHE CTPOKH Ha CJOBa MO MpoOeIbHBIM
CUMBOJIaM, TOMCK MOACTPOKM BHYTPH JAaHHOW CTPOKH, 3aME€Ha HAWJEHHOM NOJCTPOKM Ha
Ipyryto cTpoky. ['eHeparius Bcex cloB B HEKOTOPOM aliaBUTE, YIAOBIECTBOPSIOMINX 3aJaHHBIM
orpannueHusiM. [Ipeobpa3zoBanue yncia B CHMBOJILHYIO CTPOKY U 0OpaTHO.

MaccuBbsl ¥ TIOCTIEIOBATEIBHOCTH 4YHceNl. BbruncieHne 00OOMIEHHBIX XapaKTePUCTHK
AJIEMEHTOB MAaCCHBA WJIM YHCIOBOW MOCIEI0BATEIHHOCTH (CYMMBI,



MPOU3BEJCHUSA, CPEJHET0 apu(PMETUYECKOTO, MHHHMAIBHOTO M MAaKCHMAaJIbHOTO
2JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJETBOPSIOLIUX 33JaHHOMY YCJIOBMIO). JIMHEHHbIN
IIOMCK 33JJaHHOT'0 3HaYEHMsI B MACCUBE.

CoptupoBka ogHOMepHOro maccupa. [IpocTeie METOJIbI COPTUPOBKM (METOJ Iy3BIPBHKA,
METOJI BBIOOpa, COpTHpOBKa BcTaBkamu). COPTHPOBKA CIUSIHHEM. BbIcTpast COpPTUpOBKa MaccuBa
(amroput™ QuickSort). /[BOUYHBIN MOUCK B OTCOPTUPOBAHHOM MaCCHBE.

JIByMepHBIE MAacCUBBI (MaTpHUIlbl). ANTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3al0JHEHHUE JIBYMEPHOTO YHMCIIOBOTO MaccuBa IO 3a/laHHBIM IMpaBUJiaM, IIOUCK 3JEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIEHUE MaKCUMyMa (MUHUMYMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOTO
MaccuBa, MEepecTaHOBKa CTPOK M CTOJOLIOB JBYMEpPHOro MaccuBa. Pa3zpaboTka mporpamm amis
pemieHusl MPOCTHIX 3a/Ja4 aHalu3a JaHHBIX (OYMCTKA JAHHBIX, KIacCH(UKaluWs, aHaIu3
OTKJIOHCHHI).

HNHpopmanoHHbIe TEXHOJIOTHH

TekcToBblii mpoueccop. PexaktupoBanue u popmaruponanue. IIposepka opdorpadun u
rpamMmMatuki. CpejacTBa MOMCKAa M aBTO3aMEHbI B TEKCTOBOM mporieccope. McnombszoBanue
ctiiieil. CTpyKTYpHUpOBaHHbIE TEKCTOBbIE NOKyMEHThl. CHocku, oriaBieHue. KosuiekTuBHas
pabota ¢ fokyMeHTaMu. THCTpyMEHTHI pelieH3uPOBaHus B TEKCTOBBIX Mpoleccopax. Obiaynbie
cepBuckl. JlemoBas nepenucka. Pedepar. IlpaBmwia nmuTrpoBaHus KICTOYHUKOB B OQopMIIEHUS
oubmuorpaduaeckux ccpliok. OdopmiieHre crucka TuTepaTypbl. 3HAKOMCTBO C KOMIBIOTEPHOMN
BEpCTKOIl Tekcra. TexHuueckue cpeacTBa BBojaa TekcTa. CrienMaau3upoBaHHBIE CpENCTBa
PEIaKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

Ananmu3  naHHbiX. OCHOBHBIE 3a/Ja4dl  aHaldM3a JIaHHBIX:  [IPOTHO3MPOBAHUE,
KJlaccuuKanus, KiacTepusalus, aHain3 oTkIoHeHui. [locienoBaTenbHOCTh pelieHUs 3aaad
aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OI[EHKA KauyecTBa JaHHbBIX, BIOOP W/WiH
MOCTPOCHUE MOJENU, MpPeoOpa3oBaHME JaHHBIX, BHU3YyaJlIM3alMs MaHHBIX, HMHTEPIpPETaIHs
pe3ynbraToB. [IporpaMMHbIe cpefcTBa U MHTEPHET-CEPBUCHI Uil 0OpaOOTKU U MpenCTaBICHUS
naHHBIX. bonpiue nannpie. MammHHOE 00y4YeHue. IHTeIeKTyanbHBIN aHAIU3 JaHHBIX.

AHanu3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TaOnuil. BblyucieHue cymMMmbl, CperHero
apuMETHYECKOro, HauOoJbIIero (HAUMEHBINEr0) 3HAYEHUs JAWarna3oHa. BeruucieHue
Koa(huImeHTa KOppensiuu IBYX psIoB AaHHbIX. [locTpoeHue crosi0uaThiX, JIMHEHYAThIX U
KpyroBeix quarpamm. [loctpoenue rpadukos ¢ynkuuid. [Togbop nuHNM TpeHa, penieHue 3aaa4y
MIPOTrHO3UPOBAHUSL.

UucneHHOe pellleHne YpaBHEHMH ¢ MOMOIIbI0 moadopa mapamerpa. OnTUMU3anus Kak
MOUCK HAWIy4Ylllero pelieHus B 3aJaHHbIX ycioBusx. lleneBas ¢yHKus, orpaHUYEHUS.
JlokanbHble W TI00ATBbHBIT MUHUMYMBI 1LiefeBoil (GyHkiuu. Pemienue 3amad onTUMM3AIMHU C
MTOMOIIBIO ANEKTPOHHBIX TAOIHUII.

11 KIIACC

TeopeTnyeckue 0CHOBbI HHPOPMATHKH

TeopeTndeckne MOAXONbI K OLIEHKE KoJndecTBa MH(oOpManuu. 3aKOH aJJUTHBHOCTH
unpopmanuu. Gopmyna Xaprnu. Mapopmanus u BepositHocts. Dopmyna [HlenHona.

AnroputMmsbl cxatus naHHbiX. AnroputM RLE. Anroputm Xaddmana. Anropurm LZW.
ANTOPUTMBI CKAaTHUSL JAaHHBIX C TOTEPSIMH. YMEHBIIEHHE TIyOHMHBI KOJWPOBAHWS IIBETA.
OcHoBHnble uzaen anroputmos cxarus JPEG, MP3.

CkopocTh mepenayu JaHHBIX. 3aBUCUMOCTb BPEMEHH Mepeaayd OoT MHGOPMAIMOHHOTO
o0b€Ma NaHHBIX M XapaKTEPUCTUK KaHana CBs3U. [IpUYMHBI BO3HUKHOBEHHSI OIIMOOK MPHU
nepenave AaHHbIX. Kobl, mMo3BoNsAOMINEe OOHAPYKUBATh U UCIIPABIATH OIITMOKH, BO3HUKAIOIIUE
npu nepefaue AaHHbIX. Paccrosuue Xommmunra. KoaupoBanue ¢ moBTopeHueM OHTOB. Kombl
X3MMHUHTa.

Cucrembl. KoMIOHEHTHI cuCTEMBI M UX B3aummojeiicTBue. CHCTeMHBIH APQEKT.
VYnpasnenue kak uHpopmannoHHbIl mpouecc. OOpaTHas CBSI3b.



Mopenn u  mopenupoBanue. lLlenp MoxaenupoBanus. CoOTBETCTBUE — MOJIENH
MOJEIUPYEMOMY OOBEKTY WM IpPOLECCY, Leau MoAeaupoBaHus. Popmanuszanus MpUKIaIHbIX
3az1a4.

[IpencraBnenue pe3yabTaTOB MOJCIMPOBAHUS B BUZAE, YIOOHOM JUIsl BOCIPHUATHUS
4yenoBeKkoM. [ padudeckoe npencTaBieHNe JaHHBIX (CXEMBbI, TaOIHUIIbI, IPaduKn).

I'padpl. OcHoBHbIe TOHATHS. Buabl rpadoB. Omnucanue rpadoB ¢ MOMOIIBIO MaTPUI
CMEXHOCTH, BECOBBIX MAaTpHILl, CIHUCKOB CMEXHOCTH. PellleHue anropuTMUYECKUX 3ajad,
CBSI3aHHBIX C aHAJTU30M TpadoB (MOCTPOCHUE ONTHUMAIBHOTO IyTH MEXIY BepUIMHAMU rpada,
ONpEJe/ICHNE KOJMYECTBA PA3NUYHBIX MyTed MeXAy BEpUIMHAMH OpPHUEHTUPOBAHHOTO
aIUKINYecKoro rpada).

Hepesbsi. bunaproe nepeBo. [lepeBbs noucka. CriocoObr 00xoma nepesa. [Ipeacrapienue
apu(METHYECKNX BBIPAKEHUH B BHIE AepeBa. JMCKpETHbIE WUIPBI JBYX WUIPOKOB C MOJHOU
uHpopmanueid. IloctpoeHune nepeBa mnepedbopa BapUaHTOB, OIMCAHUE CTPATETHHU WIPHI B
TabnnyHOM popme. BBIMTpBINIHBIE U IPOUTPHILITHBIE TO3UIMH. BHIUTPHILIIHBIE CTPATETUH.

CpenctBa uCKycCTBEHHOro  uHTeiekta. CepBUCHl  MAIIMHHOTO  IepeBojia MU
pacrnio3HaBaHus ycTHOH peun. KoruutusHble cepBuchl. aeHTudukanms 1 nouck n3o0pakeHui,
pacrio3HaBanue Jur. CamooOyuaroruecss cuCTeMbl. VICKyCCTBEHHBIM  WHTEUIEKT B
KOMITBIOTEPHBIX HUrpax. Vcrnonap3oBaHue METO/JI0B MCKYCCTBEHHOI'O MHTEIUIEKTa B 00YYaromuX
cucremax. Mcrnonap3oBaHHE METO/IOB MCKYCCTBEHHOTO MHTEIJUIEKTa B poOoToTexHUKe. HTEpHET
Beniel. [lepcreKTuBBI pa3BUTHS KOMITBIOTEPHBIX HHTEIUIEKTYaIbHbIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOTPAaMMHPOBAHME

dopmanusanus NOHATUSA anroputMma. MammHa TeropHHra Kak yHUBEpCaJIbHash MOJEIb
Beruncienuit. Tesuc Uépua—Trropunara. Mammna [locta. Hopmanbnsie anropudgmer Mapkoga.
ANropuTMHYECKH HepaszpelnMble 3a7a4u. 3ajada octaHoBa. HeBO3MOXKHOCTh aBTOMAaTH4ECKON
OTJIAJIKK MPOTPAMM.

OrneHka CIIOKHOCTH BBIYHCIICHHH. BpeMs paboTel 1 00BEM UCMOJIB3yeMOM MaMSTH, UX
3aBUCHMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIlEHKa aCUMITOTHYECKOW CI0KHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJTMHOMHAIIBHON cJIOKHOCTH. IlepebopHbie amroputMmebl. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIIEHUs OAHOU 3a4a4l, KOTOPhIE UMEIOT PA3IMYHYIO CIIOKHOCTD.

[Tonck mpocTBIX YHMCENn B 33aJaHHOM JIHANa30HE C MOMOIIBIO aJrOpUTMa «pPELIeTO
OpatocheHay.

MHuoropaspsiHbie 1eNlble Ynucia, 3aJa4d JUIMHHOM apu(pMETHKY.

CrnoBapu (accouuaTHBHBIE MAaCCHBBL, OTOOpaxeHus). Xomi-tabmuubl. [locTpoenue
a(aBUTHO-4aCTOTHOIO CJIOBAPS JJIS 33JJaHHOTO TEKCTA.

AHanu3 TEKCTa Ha ECTECTBEHHOM S3bIKe. BplfelieHne MOoCie10BaTeIbHOCTEN 110
mabsiony. PerynspHbie BeipakeHus. YaCTOTHBIN aHAIH3.

Creku. AHanu3 NpaBUILHOCTU CKOOOYHOTO BhIpaKeHUS. Briuncienue apuMeTuuecKoro
BBIPKEHUS, 3aIIMCAHHOTO B OCT(UKCHOH dopme.

Ouepenu. Mcnonp3oBanue ouepeu A1 BPEMEHHOI'O XPaHEHUs JaHHBIX.

Cas3Hble criucku. Peann3zanus cTeka U 04epeu ¢ MOMOIIBIO CBSI3HBIX CIIMCKOB.

Anroputmel Ha rpadax. [locTtpoeHne MUHHUMAILHOTO OCTOBHOTO JepeBa B3BEIICHHOTO
CBSI3HOTO HeopueHTHpoBaHHOTO Tpacda. OO6xox rpada B rmyOuny. O6xon rpada B LIMPHUHY.
KonnuectBo pazianuHbIX MyTeil MeXAy BEpIIMHAMHU OPUEHTHPOBAHHOTO ALMKINYECKOTo rpada.
AnroputMm Jleikctpel. AnropurM @noiaa—y opiauia.

JlepeBbs. Peanusanus nepeBa ¢ MOMOIIBIO CCHIIOYHBIX CTPYKTYp. [[BonuHbIe (OMHApHBIE)
nepeBbsi. [locTpoeHue aepeBa Ui 3aJaHHOTO apU(PMETHUECKOTO BbIpakeHHs. PexkypcuBHBIE
aJIrOpUTMBI 00X0/1a fiepeBa. Mcnoab3oBaHue CTeKa U ouepeu 11 06xXo/a epesa.

JluHaMu4eckoe MpOrpaMMHPOBAHME KakK METOJA PpEUICHHs 3aJad C COXPAHEHHEM
IIPOMEXYTOUHBIX  PE3yJAbTaTOB.  3ajaud, pelacéMble €  IOMOUIBI0  JUHAMHUYECKOTO
IPOrpaMMHUPOBAHUS: BBIYMCICHUE PEKYPCHUBHBIX (YHKIUH, MOJCYET KOJMYECTBA BAPHAHTOB,
3a/1a4M ONTUMU3ALMH.



[TonsitTue 006 0OBEKTHO-OPUEHTUPOBAHHOM IpOrpaMMHUpoBaHuu. OOBEKTHI M KIACCHI.
CBoiicTBa 1 MeT0/1bI 00BEKTOB. OOBEKTHO-OPUEHTHPOBAaHHBIN aHau3. Pa3paboTka nporpamm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO MOAX01a. MHKancynauus, Hacjae10BaHue, OJIUMOP(HU3M.

Cpenpl ObIcTpo#t pazpaboTku mporpamM. lIpoektupoBanue wHTEpQEica Mmoab30BaTEIIs.
Hcnonp30BaHre TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB JUIS MOCTPOSHHS HHTepdeiica.

O630p s3bIKOB MporpaMMupoBanus. lloHsATHE O mMapaaurMax MPOTPAMMHUPOBAHHUS.
N3yuenune BTOpPOro si3bika MporpaMMHUPOBAHUS.

HNHpopmManoHHbIe TEXHOJIOTHH

Oranbl  KOMIBIOTEPHO-MATEMAaTUYECKOTO  MOJIEIMPOBAHUS:  IOCTAHOBKA  3aJayd,
pa3paboTka MOJIeNN, TECTUPOBAHNE MOJEIH, KOMITBIOTEPHBIH SKCIIEPUMEHT, aHATIN3 Pe3yIbTaTOB
MOJEITUPOBAHUS.

Juckperuzanusi Tpu MaTEMaTHYECKOM MOJECITUPOBAHUU HEIMPEPHIBHBIX MPOIECCOB.
MogenupoBanue JBUKEHUA. MoJeIMpoBaHUe OHOJIOTHYECKUX CHUCTeM. MaTtemaTudyeckue
MOJIEJIH B DKOHOMHUKE. BBIYHCIUTETbHBIE SKCTIEPUMEHTHI C MOJACIISIMH.

O6paboTka pe3yabTaTOB JKCIepuMeHTa. MeToj HauMeHbIIMX KBaapatoB. OleHka
YHCIIOBBIX TAPaMETPOB MOJAEIUPYEMBIX 0OBEKTOB U IpolieccoB. BoccTaHOBIEHNE 3aBUCUMOCTEN
10 pe3yJibTaTaM 3KCIIEpUMEHTA.

BepostHocTHbie Monenu. Mertonel Monte-Kapino. MmuTanmoHHOE MOJAEIUpPOBAHUE.
CucreMbl MaccoOBOTO 0OCITYKHUBaHUS.

Tabmuunbie (pensuuoHHBIC) 0a3bl MAaHHBIX. TalnuIa — MpeACTaBIEHHWE CBEICHHN 00
OIHOTHUHIHEBIX oOBekTax. Ilone, 3ammceh. Kirou Ttabmaumpl. PabGoTa ¢ roroBoi 0a3oi JaHHEBIX.
3anonHeHue 0a3bl AaHHBIX. [loMck, copTHpOBKa M (QUIBTpAIMs JAaHHBIX. 3alpoChl Ha BBIOOPKY
JTAHHBIX. 3apoCkl C MapaMeTpaMu. Beraucsiemsle 1oss B 3amnpocax.

MHuoroTtabnauunbpie 0a3bl JaHHbIX. TUMbl cBs3edl Mexay Tabmuuamu. BHemHuil kirod.
[HemocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIWYHBIM 0a3aM JaHHBIX.

OcCHOBHBIE MPUHIMITBI HOpPMAJIM3alKK 0a3 JaHHBIX. SI3BIK ympaBieHus naHHbMH SQL.
Co3znanne mpoCThIX 3aMpocoB Ha si3bike SQL Ha BRIOOPKY JaHHBIX U3 OJTHOM TaOIHUIIBI.

Hepensunonnsie 6a3pl JaHHBIX. DKCIEPTHBIE CUCTEMBI

HNurepner-npunoxenusa. IloHsitue o cepBepHOM MW KIMEHTCKOM 4YacTsAX caifTa.
TexHoNorus «KJIMEHT — CepBEp», €€ HOCTOMHCTBA U HemocTtatku. OcHOBBI sizbika HTML u
kackagabix Tadsui ctuiied (CSS). Cuenapuu Ha si3bike JavaScript. @opMbl Ha BeO-CTpaHUILE.

Pa3menenue BeO-caiiToB. Yciyra XocTuHra. 3arpy3ka (aiioB Ha CauT.

BBon m3obpakeHuii ¢ HCMOIb30BAaHUEM PA3IUYHBIX HU(PPOBBIX YCTPOUCTB (LIHU(PPOBBHIX
(doToanmaparoB U MUKPOCKOIIOB, BUJEOKaMep, CKAHEPOB U JIPYruX YCTpoucT). I'paduueckuit
penakrop. Pazpemenue. KagpupoBanume. HcmpaBnenue nepcnektuBbl. ['ucrorpamma.
Koppekuusi ypoBHel, xoppekius 1Bera. OOecrBeunBaHUE I[BETHBIX H300pakeHuil. Perymis.
Pabota c o6nactamu. OWIbTPHI.

Mmuorocnoiiasle n3o0paxkenus. TekcroBblie crmou. Macka crnos. Kananel. CoxpaHeHue
BbIZieNieHHOW oOmactu. [logrotoBka wimocTpauuii A BeO-callTOB. AHUMUPOBAHHBIC
n300pakeHUSI.

Bexropnas rpaduka. [IpumutuBbl. M3MeHeHue mopsaka 31eMEeHTOB. BbipaBHHMBaHUE,
pacnpenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. lMcrnosb3oBaHue
KOHTYpOB. BekTopu3zaius pacTpoBbIX H300paskeHUH.

[IpuHUHUIIBI TOCTPOEHUS U PEAAKTUPOBAHUSL TPEXMEPHBIX Mojene. CeTouHble MOJIENH.
Marepuansl. MoaenupoBaHre UCTOYHHUKOB oOcBeuleHus. Kameppl. AIJUTUBHBIE TEXHOJIOTUU
(3D-mpunTepsl). [ToHsATHE 0 BUPTYabHOM peaTbHOCTH U IOTIOJTHEHHOW PeaTbHOCTH.

IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
NHO®OPMATUKE HA YPOBHE CPEJHETIO OBHIEI'O OBPA3OBAHUA
(YTJYBJEHHBIA YPOBEHD)

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTh W CHOCOOHOCTh OOYYarOIIMXCS
PYKOBOJICTBOBaTbCSl  C(OOPMHUPOBAHHOW  BHYTPEHHEW  TO3UIMEH  JIMYHOCTH, CHUCTEMOM



[EHHOCTHBIX ~ OPHEHTAIlMi, TO3UTHUBHBIX BHYTPEHHHX YOEXKICHUH, COOTBETCTBYIOIINX
TpaAUIUOHHBIM LHCHHOCTAM pOCCI/If/'ICKOI‘O O6H.[€CTBa, paciiupCHUC JXKU3HCHHOI'O OIIbITa U OIbITA
NEATeNbHOCTH B MPOIECCe pealu3allMd CPEeICTBAMHM  Y4eOHOrO IpeaMeTa OCHOBHBIX
HaNpaBJICHUH BOCHHUTATENBHOW MAEATENbHOCTH. B pe3ynbprare u3ydyeHus HHPOPMATUKU HA
ypOBHE CpeaHero oomiero oopasoBanusi y oOydaromerocss 0yayT cOpMHUPOBAHBI CIEAYIONTUE
JIMYHOCTHBIC PC3YJIbTATHI:

1) rpask1aHCKOro BOCTIMTAHUS:

OCO3HAaHUC CBOUX KOHCTUTYLHMOHHBIX IIpaB H 06$I3aHHOCTeI>'I, YBAXCHUC 3aKOHaA U
MPaBONOPS/IKA, COOJIOZACHHWE OCHOBONOJAraloluX HOPM HMH(OPMAIMOHHOTO TpaBa H
nH()OPMAMOHHOK OE301MaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITh HJICOJIOTHH 3KCTPEMH3Ma, HaIMOHAIM3Ma, KceHodoouw,
AUCKpUMHHALIUKU 110 COLOUAJIbHBIM, PCIUTHO3HBIM, PACOBBIM, HAIWOHAJIIbHBIM IIPU3HAKaM B
BHPTYAIBHOM ITPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCITUTAHNS:

HEHHOCTHOC OTHOIICHHUEC K UCTOPHUYCCKOMY HACICAWIO, JOCTHKCHUAM Poccun B HayYyKe,
HUCKYCCTBC, TCXHOJIOTHAX, IIOHHUMAaHHWC 3HAUCHHA I/IH(l)OpMaTI/IKI/I KaKk HayKMl B JKU3HU
COBPEMEHHOT0 00111eCTBa;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TMTOBEICHHUSI;

CIOCOOHOCTh OLIEHUBATh CUTYAlLlMI0 U MPUHHUMATh OCO3HAHHbBIE PELICHUS], OPUEHTHPYSChH
Ha MOpaJIbHO-HPAaBCTBCHHBLIC HOPMBI U HEHHOCTH, B TOM YHUCJIE B CCTU I/IHTepHeT;

4) 3cTeTM4eCKOr0 BOCIIUTAHMS:

OCTETUYCCKOC OTHOIICHWEC K MHPY, BKIIOYasd OSCTCTUKY HAYYHOIO0O MU TEXHHUYCCKOTIO
TBOPYECTBA;

CMOCOOHOCTh BOCIIPUHUMATH Pa3JIMUHBIC BUJIBI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHBIC Ha
WCTIOJIb30BaHUU HH(DOPMAIIIOHHBIX TEXHOJIOTHIA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh 3JI0POBOTO U 0Oe€30macHOro oOpas3a JKW3HH, OTBETCTBEHHOIO
OTHOIIIEHUS K CBOEMY 37I0pPOBBIO, B TOM YHCJIE U 3a CUET COoOM0IeHNs TpeOboBaHMil O0e301macHOn
AKCIUTyaTaIlH CPEICTB HH(POPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K  aKTUBHOW  JIESATCIBHOCTH  TEXHOJOTHMYECKOW W COIMAJIbHOU
HANPaBJICHHOCTH, CIOCOOHOCTh MHHIIMUPOBATDH, IUIAHHUPOBATH M CAMOCTOSTEIBHO BBITIOIHATH
TaKyIO JIeSITeIbHOCTD;

uHTEpeC K cdepam MpodhecCHOHATBLHON NESTEIBHOCTH, CBSI3aHHBIM C HH()OPMATHKOH,
POrpaMMHPOBAHUEM U MH(POPMAIUOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHI)KCHUSX
WHPOPMATUKH W HAYYHO-TEXHHYECKOTO TpOoTpecca, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOP
Oyayiei nmpodeccuu U peaaru30BbIBaTh COOCTBCHHBIC KHU3HCHHBIC TUIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHHIO M CaMOOOpA30BaHHUIO HA MPOTSDKEHUH BCEH
KHU3HU;

7) 3K0JIOrNYeCKOT0 BOCTIUTAHMS:

0CO3HaHME TJIOOAIBHOIO XapaKTepa SKOJIOTMYECKHX MPOoOJIeM M MyTel MX pelieHus, B
TOM 4YHCTIe ¢ YYETOM BO3MOKHOCTEH HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

C(OPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTus UHGOPMATHKHU, TOCTHKEHHSIM HAyYHO-TEXHHUYECKOTO TMporpecca U OOIEeCTBEHHOU
MPaKTUKU, 3a CU€T TMOHUMAHUS poJid HWHGPOPMAIIMOHHBIX PECypcoB, HH(POPMAIIMOHHBIX
MPOLIECCOB U MH(POPMAIIMOHHBIX TEXHOJIOTHI B YCIOBUSX HU(PPOBOI TpaHcHopMamu MHOTHX
cdep KU3HU COBPEMEHHOTO OOIIEeCTBa;

OCO3HAHHE I[EHHOCTH HAYYHOU JESATENbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOSKTHYIO U
HCCIIEIOBATENbCKYIO ACITETbHOCTh MHIUBUAYAIBHO U B TPYIITIE.



B 1mpomecce OOCTWKEHMS JMYHOCTHBIX pE3yJbTaTOB OCBOCHMS IIPOTPAMMBI 110
uHpopMaTUKe y  OOYdYalOUIMXCS ~ COBEPIICHCTBYETCS  AMOLMOHAIBHBIA  HMHTEIUIEKT,
Mpernoararmuil CQopMUPOBAHHOCTH:

CaMOpEryJINpOBaHUs, BKJIFOYAIOIIETO CaMOKOHTPOIJIb, YMEHHUE IIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TMOBEACHUE, CIIOCOOHOCTH agalTUPOBATHCS K SMOLMOHAIBHBIM
U3MEHEHUSIM U NIPOSIBIATH THOKOCTb, ObITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMH, BKJIIOYAIOIIEW CTPEMJICHHE K JOCTHKECHHIO LIEIH U YCIEXY,
ONTUMU3M, HHAULIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOs U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE IPYTUX,
YUNUTBHIBaTh €ro MpU OCYLIECTBICHUH KOMMYHHMKAIMU, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAaUBATh OTHOLIEHUSI C APYTUMU
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTtbh KOHQIUKTHL.

METAINIPEAMETHBIE PE3YJIbTATDI

B pesynbrate u3yueHuss UHPOPMATUKH HA YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUA Yy
oOyuvaromerocs OyayT chOpMUPOBaHBI METAaNpPEIMETHBIC pPe3ylIbTaThl, OTPAKEHHBIE B
YHHUBCPCAJIbHBIX y‘Ie6HI)IX I[GfICTBHﬂX, a4 MMCHHO: IIO3HABATCJIbHBIC YHHBCPCAJIBbHLBIC y‘I€6HI)Ie
NeNCTBUS, KOMMYHUKATHBHBbIE  yHUBEpPCAJbHbIE  yueOHble  JIEHCTBUS,  PErYISITUBHbBIE
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, COBMECTHAS JESITENbHOCTD.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

1) 6a3oBble JJorMUYecKHUeE AeHCTBUS:

CaMOCTOSITEJIBHO (POPMYJIMPOBATh M aKTyaJIM3MPOBATH MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

yCTaHABIUBAaTh  CYIECTBEHHBIM MpPU3HAK WJIM  OCHOBAHMUS Il  CPaBHEHMS,
Kkiaccudukanuu u 0000IIeHUS;

OTIPEIeIIATH LENU NeSITeIbHOCTH, 3a1aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

pazpabareiBaTh IUIaH pemieHus MnpoOjemMbl ¢ Y4€TOM aHalIM3a HMMEIOLIUXCS
MaTepHUaIbHBIX 1 HEMaTEePHAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATEIBHOCTb, OLICHWBATH COOTBETCTBHE DPE3YJIHTATOB IIEJISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBHUSX PEAIbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BIIJIETh HABBIKAMU Y4eOHO-HCCIIEA0BATEIBCKON U MPOCKTHOW AESITeTbHOCTH, HABBIKAMHU
paspeleHus npooieM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CaMOCTOSITEILHOMY TOMCKY METOOB
pElIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

OBJIAJIETh BUAAMHU JESATEIBHOCTH IO MOJyYEHUIO HOBOTO 3HAHHS, €r0 HHTEPIPETAIHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIIBHBIX MPOEKTOB;

(dbopMHUpOBaHHE HAYYHOTO THUIA MBIIUICHUS, BIAJCHHE HAay4YHOH TEPMUHOJIOTHEH,
KITIFOYEBBIMH MOHATHUSAMH U METOJAMH;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33aud B 00Opa30BaTENbHON AEITETHHOCTH U
KU3HEHHBIX CUTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIEICTBEHHBIE CBS3M W aKTyadU3UpOBaTh 3a7ady, BBIIBUTATH
rUnoTe’y e€ pelieHHus, HaxXOAUTh AapTryMEHThI JUIs JI0Ka3aTelbCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TONyYEHHBIE B XOJE pEUICHHsS 3aJaud pe3yidbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;



OCYIIECTBIIAThH IEJICHANPABICHHBIA MOUCK TEPEeHOCca CPEACTB U CHOCOOOB JEHCTBHS B
podecCHOHANBHYIO CPEY;

MEPEHOCUTH 3HAHUA B TIO3HABATENIbHYIO U MPAKTHYECKYIO 00JIaCTH KU3HEEATEIbHOCTH;

MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

BBIJBUTaTh HOBBIE WUJEH, MpeAjararb OPUTMHAIbHBIE INOIXOJbl M PELICHUS, CTaBUTb
npoOseMBbl U 3a/1a4u, IOTYCKAIOIINE aJTbTePHATUBHBIEC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

BJIAJICTh HABBIKAMHU TMOJIydeHHs WH(OpPMAalMM W3 HCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYLIECTBJISITh [OUCK, AaHalU3, CHUCTEMATHU3allUI0 U  HHTEPIPETALHNIO
MHGOpPMAIUY PA3TUYHBIX BUIOB U ()OPM TIPE/ICTABICHHS,

CO3/1aBaTh TEKCThl B PA3JIMYHBIX (opMmarax ¢ y4€TOM Ha3HAYCHUsS HHPOPMALUU U
[IEJIEBOH ayTUTOPHH, BBIOHPAsi ONTHMAJIBHYIO (OPMY MPEACTABICHUS M BU3YaJU3aIIH;

OIIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(GOpMAIH, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

HCIO0JIb30BAaTh CpEACTBA HH(OPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTMHA B
pEelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COOJIO/IEHuEM
TpeOOBaHUN PrOHOMMKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, pecypcocOepekeHrs, NPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOW OE€30MaCHOCTH;

BJIaJIETh HaBBIKAMM pACIHO3HABaHMS M 3alIUThl HHPOpMAIMH, HHOOPMALUMOHHON
0€30MacCHOCTH JTUYHOCTH.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA

1) oOenue:

OCYILIECTBIISITh KOMMYHUKALIUU BO BceX cepax KU3HHU;

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHHS, MOHMMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, PACMO3HABAThH MPEANOCHIIKA KOHMIUKTHBIX CUTYalli U YMETh CMSATYaTh KOHQIUKTHI;

BJIAJICTh Pa3JIMYHBIMH CIOCOOAMHU OOIIEHHUS W B3aUMOJCHUCTBHS, apryMEHTHPOBAHHO
BECTH JMAJIOT;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUSI.

2) coBMeCTHAsI 1eATeIbHOCTD:

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUIAYAIbHON paOOThI;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUU C Y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUICKTHBA;

MPUHUMATh 1€ COBMECTHOM JeATeIbHOCTH, OPraHU30BbIBATH M KOOPAWHUPOBATH
JeUCTBUS MO e€ TOCTIKEHUIO: COCTABIIATh

IUIaH JCUCTBUM, paclpeiensiTh pOad ¢ y4ETOM MHEHMH YYacTHUKOB, OOCYKIaTh
pe3yNbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KA4e€CTBO CBOETO BKJI/Ia U KaXKJOTO YUaCTHHUKA KOMaH/bI B OOIIHI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLCHUBATh HJIEU C TMO3HIIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATErMYECKOE IOBEJACHHE B PA3IUYHBIX CHUTYaLUAX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUITHATHBHBIM.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIE NeiiCTBUSA

1) camoopranuzanms:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIBHYIO JEATEIbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITEJIbHO COCTABIIATh IUIaH PeLIeHUs MPOOIeMbl C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuupATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUN;

Jie7IaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;



OILICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHUIO IIUPOKOW DJPYIUIMH B Pa3HBIX
001acTsAX 3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJbTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HABBIKAMH [TO3HABATEIBHON pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHMA
Y MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI; UCIIOJIb30BATh MPUEMBI pediiekcuu
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHU)KEHHUIO;

[IPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH.

3) npuHATHA ceOs M APYrux:

MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OIIKOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

MNPEIMETHBIE PE3YJbTATHBI

B mpomecce wu3ydeHuss kypca wuH(popMmartuku Oa3oBoro ypoBHsS 6 10 Knacce
oOyJaromuMucs OyayT TOCTUTHYTHI CIIEAYIOIINE TIPeMETHBIE Pe3yabTaThI:

BJIQJICHUE TIPEACTABJICHUSMHU O POJH WH(POPMAIMK W CBS3aHHBIX C HEH IPOIECCOB B
MPUPOJIe, TEXHUKE M OOIIECTBE, MOHATUAMH «HHGOPMAIUsD», «HHOOPMAITMOHHBIA IMPOIIECC,
«CUCTEMa», «KOMITOHEHTBI CHUCTEMBI», «CHCTEeMHBIH 3(ddexT», «mHDOpMaIMOHHAs CHCTEMay,
«CUCTEMa yIPaBIICHUSY;

BJIaJICHUE METOJaMU TMoucka WHPopManuu B ceTH VIHTepHET, yMEeHHE KPUTHYECKU
OILICHUBATh MH(OPMALINIO, IOJTYYEHHYIO U3 ceTu VHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbLINE JaHHbIC, MPUBOJIUTH MPUMEPbl HCTOYHUKOB UX
MOJIy4EHUS U HaIpaBJICHUs UCTIOIb30BaHMUS;

MMOHMMAaHHE OCHOBHBIX MPUHLUIIOB YCTPOWCTBA M (PYHKIHOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX W  MOOWIBHBIX KOMIIBIOTEPOB, TEHJAEHIUI pa3BUTHUA KOMIIBIOTEPHBIX
TEXHOJIOTHH;

BIIQJICHUE HAaBBIKAMU pabOThl C OINEPallMOHHBIMU CHCTEMaMH, OCHOBHBIMHM BUIAMHU
MIPOrPaMMHOTO OOecTieueHus AJisl peleHusl yaeOHbIX 3a/a4 110 BRIOPaHHOM ClielnaIn3aluy;

coOmoienne TpeOOBAaHWW TEXHHKHM OE30MacHOCTH W TUTHEHBl TMpu padoTe ¢
KOMIIBIOTEpAaMH U JPYTMMHU KOMIIOHEHTaMHU HU(GPOBOrO OKPYXKEHHS, MOHHUMAaHHE IPABOBBIX
OCHOB HCIOJIb30BaHUSI KOMITBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U MAaTEPHUAJIOB, Pa3MEIIEHHBIX B
cetn UHTEpHET;

MMOHMMAaHHE OCHOBHBIX MPHUHIUIIOB AUCKPETU3AllMU PA3IHYHBIX BHUAOB HH(OPMAIIHH,
YMEHHE OIpeAesaTh HHHOPMALUOHHBIA 00bEM TEKCTOBBIX, IPapUUECKUX M 3BYKOBBIX JAHHBIX
MIPH 33/IaHHBIX MTapaMeTpax AUCKPETU3alNY;

YMEHHE CTPOUTh HEPaBHOMEPHBIE KOJbI, JOMYCKAIOIINE OJHO3HAYHOE JEKOIUPOBAHUE
cooOmieHnit (mpepuKCHbBIE KOIbI);

BIIQJICHUE TEOPETHUECKHUM ammapaToM, MO3BOJSIONINM OCYIIECTBIATH MPEICTaBICHHUE
3aJaHHOTO  HATYpaJbHOTO 4YHClIa B pPa3IMYHBIX CHUCTEMaX CYHCIEHUS, BBITIOJIHATH
peoOpa30BaHMsl TJOTHYECKUX BBIPAKEHHM, UCTIONB3Ysl 3aKOHBI alreOphl JIOTHUKH;

YMEHHE CO3[[aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE JOKYMEHTBHI U JEMOHCTPAIIMOHHBIC
MaTepuanbl C HCHOJB30BaHHEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAaMMHBIX CpPEICTB U
00JIauHBIX CEPBHUCOB;

B nmpomecce wu3ydenus kypca wuHGOpMaTHKH 0Oa3oBoro ypoBHA € 11 Knacce
oOy4aronuMucs OyayT TOCTUTHYTHI CIIEAYIONIME TPEIMETHBIC PE3yIbTAThI:

HaJIW4YMe TPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHpE, 00
oOIIMX MPHUHIIUIAX pa3paboTKU U GYHKIIMOHUPOBAHUS UHTEPHET-MIPUIIOKEHUN;



MOHUMaHHUE Yrpo3 HH(POPMAITMOHHON O€30MaCHOCTH, UCIIOIB30BAHNE METOJIOB U CPEJICTB
NPOTHBOJCHCTBUS O3THUM yrpo3aMm, CoOONIOJeHHe Mep O0€30MacHOCTH, NPEeA0TBPAIAIONINX
HE3aKOHHOE pacIpOCTPaHEHUE NIEPCOHAIBHBIX JaHHBIX;

BJIaJICHHE TEOPETUYECKUM aIllapaToM, MO3BOJISIONIMM ONPEACIATh KpaTdyaliuii myTh BO
B3BEIIEHHOM rpade M KOJMYECTBO MyTed MEXKIY BEpIIMHAMH OPHUEHTHPOBAHHOTO
AIMKINYecKoro rpada;

YMEHHE YHWTaTh W TOHUMATh MPOrPaMMbl, PEAINU3YIOIINE HECIOKHBIE aITOPUTMBI
00pabOTKM YHCIOBBIX M TEKCTOBBIX JaHHBIX (B TOM YHCJIE MAaCCHBOB M CHMBOJIBHBIX CTPOK) Ha
BBEIODAaHHOM IS M3YYEHHs] YHHBEPCAJIHHOM S3bIKE IPOTPAMMHUPOBAHHS BBICOKOTO YpPOBHS
(ITackanw, Python, Java, C++, C#), aHanu3upoBaTh aJIrOPUTMBI C HCIIOJIH30BAHHUEM TaOIHUIL
TPacCUpPOBKH, OIpEAesATh 0€3 HCIOJIb30BaHUA KOMIIBIOTEpA Pe3yibTAaThl BBINOJIHEHUS
HECJIO)KHBIX TPOTPaMM, BKIIOYAIOIIMX LHKIBI, BETBICHHUAM IMOANPOTPAMMEI, TPH 3aJaHHBIX
WCXOJHBIX TaHHBIX, MOJAW(UIIMPOBATH TOTOBBIE TPOTPAaMMBl ISl PEHICHHWS HOBBIX 3ajad,
HCII0JIb30BATh UX B CBOMX IIPOrpaMMax B KaueCTBE MOANpPOrpaMM (Ipoueayp, GyHKIuil);

YMEHHE pealn30BbIBaTh Ha BHIOPAHHOM ISl HM3YYCHHUsS S3BIKE IPOTPaMMHPOBAHUS
Bbicokoro ypoBHs (ITackanb, Python, Java, C++, C#) TunoBble anroputmbel oOpabOTKU YuCell,
YHCJIOBBIX MOCJIEIOBATEILHOCTEH U MACCHUBOB: NPEACTaBICHUE YKcia B BUAE HaOOpa MPOCTHIX
COMHOKHUTEJEH, HaxX0XKJIeHHE MaKCUMalbHON (MHHUMAIBHOW) IU(PHI HATypallbHOTO YHCIIA,
3alMCaHHOTO B CHCTEME CYHCIIEHUS C OCHOBaHMEeM, He mpeBblatromuM 10, BeIYUCIEHUE
0000IIEHHBIX XapaKTEPUCTUK JIEMEHTOB MacCUBa WIJIM YUCIIOBOM MOCIIEI0BATEIILHOCTH (CyMMBI,
MIPOM3BEACHUS, CPEAHEr0 apu(PMETUYECKOTO, MUHUMAIbHOIO M MaKCUMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOUIMX 3alaHHOMY YCJIOBHIO), COPTUPOBKY 3JIEMEHTOB
MaccHuBa;

YMEHHE HCIOJIb30BaTh TaONU4yHbIe (peNslMOHHbIE) 0a3bl JAHHBIX, B YaCTHOCTH,
COCTaBJIATh 3allpochl K 0a3aM NaHHBIX (B TOM YHCJE 3alMPOChl C BBIYUCISAEMBIMH IOJSIMHU),
BBITIOJIHATH COPTUPOBKY U TOUCK 3amuceil B 0aze NaHHBIX, HAMOJHATH pa3paboTaHHyiO 0a3y
JAHHBIX, YMEHHE UCIOJIb30BaTh JJIEKTPOHHbIC TAOMUIBl [AJs aHalW3a, MpEeACTaBICHUS U
00pabOTKN NaHHBIX (BKIJIIOYAsk BEIYMCICHHE CYMMBI, CPETHETO apru(METUIECKOro, HauOOJIBIIETO
Y HaUMEHBIIIETO 3HAYCHUH, pellIeHne YPaBHCHUH);

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MaTEMaTHUECKUE MOJENH [UIsl aHAJIN3a 0OBbEKTOB U
npoueccoB:  (GopMynupoBaTh 1LI€Ib MOJAETUPOBAHUS, BBIIOJIHATH aHAJIU3 PE3YJIbTATOB,
MOJIyYEHHBIX B XOJI¢ MOJEIUPOBaHUS, OIICHHBATh COOTBETCTBHUE MOJEIU MOJCIUPYEMOMY
00BEKTY UITH MPOIIECCY, MPEACTABIATH PE3YIbTAThl MOJICTUPOBAHUS B HATJISITHOM BHJIE;

YMEHHE OPraHu30BbIBaTh JIMYHOE MH(GOPMAIMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHHUEM
pa3IMYHBIX LU(POBBIX TEXHOJIOTUH, TIOHMMaHUE BO3MOXXHOCTEH IMQPOBBIX CEPBHCOB
roCyIapCTBEHHBIX yCIyT, HU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB, TOHUMAHUE BO3MOXHOCTEH U
OTPaHUYEHUN TEXHOJIOTHI HMCKYCCTBEHHOTO HWHTEIUIEKTa B Pa3UYHBIX OO0JACTAX, HAIWYHE
MpeacTaBieHud 00  HCIMOJIb30BaHUM  HMH(DOPMALMOHHBIX  TEXHOJIOTHHA B  Pa3IMYHBIX
npodecCHoHaANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

cucTeM. Bupl mporpaMMHOro o0ecreueHus 1 uX Ha3HaueHHe.
OCcoOEHHOCTH MPOrPaMMHOT0 oOecTieueHIsI MOOMIIBHBIX YCTPOMUCTB.
[MapamnensHoe nporpaMmmupoBanue. CHCTEMHOE POrpaMMHOE
obecriedenre. OnepanoHHbIe CUCTEMBI. Y TUIIHTHL.

/TpaiiBepbl ycTpoiicTB. MHCTAIIALMAN AEUHCTAUIALNS
mporpaMMHoro obecneudenus. Paitnoseie cucteMsbl. [IpUHIUIIEL
[pPa3MeEIIeHIsT ¥ IMEHOBAHIA (DaJIOB B TONTOBPEMEHHOMN MaMSTH.
[[TabmoHBI 47151 ONHMCaHUs TPy (PaiiIoB. 3aKOHOIATEIECTBO
IPoccutickoit @enepariin B 001aCTH IPOrPAMMHOTO 00ecTied eHHS.
VInneH3upoBaHUe POrpaMMHOT0 00eCIIeueHUs U HU(PPOBBIX
pecypcos. IIponpuerapHoe 1 cBOOOAHOE MPOrpaMMHOE OOECTICUEHHE.
KomMepueckoe 1 HEKOMMEPUYECKOE NCTIOIB30BAHHUE IPOrPAMMHOIO
obecriedeHnst 1 TUQPOBBIX pecypcoB. OTBETCTBEHHOCTD,
lyCTaHaBIMBaeMas 3aKOHOAATeNbCTBOM Poccuiickoil @enepanuu 3a
HETIPaBOMEPHOE HCITOIb30BaHNE ITPOrPAMMHOT0 00ECIICUCHUS 1
(P POBBIX PECYPCOB

10 KJIACC
e/ [HamMeHOBaHUEpa3ICIIOB U TEM Komuec (OCHOBHBIC BUJIBI JCATEIIEHOCTHOOYIAFOIINXCS
[yaeOHOr 0 peaMeTa rBovacoB [[[porpammHoe cofeprkaHue
Pa3znen 1. [{udpoBasi rpaMoOTHOCTH
1.1 KoMmmbroTep — yHHBEpCaIbHOE 6 TpeOoBaHMS TEXHUKU O0€30MACHOCTH UTHUTHUCHEI ITPpH padoTe ¢ IAHATM3UPOBAThH YCIIOBUS UCIOJIb30BAaHUS KOMIIBIOTEPA U
[YCTPOHCTBO 00PaOOTKUIAHHBIX KOMIIBIOTEPaMUH JPYTHMHU KOMIIOHEHTAMH ITU(PPOBOTOOKPYKEHHSL.  [IPYTUX JOCTYITHBIX KOMIIOHCHTOB MU(POBOTO OKPY)KEHUS C
[TpuHITUITBI pab0THI KOMIIBIOTEPOB U TOYKH 3PEHHsI TPCOOBAHUMTEXHUKH O€30ITACHOCTH M TUTUCHBI.
KOMITBIOTEPHBIX cHCTeM. ApxuTekrypa ¢on Helimana. I apsapockas (ONUCHIBATh COCTABHBIC YaCTH M MIPUHIIUITEI PA0OTHI
apxumexmypa. ABTOMaTHYECKOE BBITIOIHEHUE MTPOTPaMMBbl KOMITBIOTEPOB, MOOHMJIBHBIX YCTPONCTB, KOMITBIOTCPHBIXCHCTEM.
mporeccopoM. OniepaTUBHas!, MOCTOSHHAS U JOITOBPEMEHHAsI MaMsITh.[XapaKTepHU30BaTh KOMIBIOTEPHI PA3HBIXTOKOJIEHHM.
OOMEH TaHHBIMU C TOMOIIBIO IUH. KOHTPOJITIephl BHEITHIX MckaTh B cetn HTepHET MHPOPMALINIO00 OTEUECTBEHHBIX
ycrpoiicTs.IIpsimoit noctymn k mamsaTi. OCHOBHBIE TEHICHIIUH CIIeIMATIMCTaX, BHECIIMX BKJIAJl B Pa3BUTHE BBIYUCIUTEILHON
[PA3BUTHA KOMIIbIOTCPHBIX TEXHOJIOT . Hapannenbmﬂe BBIYHCIICHHUA. TCXHUKU. HpHBO}IHTb MpUMEPLI, MOATBEPKAAOIIUEC TCHACHIIUN
MHOFOHpOHeCCOpHLIC CHCTEMBI. Pa3sBUTUA BBIUMCIIUTENILHON TeXHUKU. [1osicCHITh CyU_[HOCTI)
CyHepKOMHL}OTepr. PaCHpC}ICJ’IéHHBIC BBIYUCIUTEIbHBIC CUCTEMBI U [TapaJIJICIbHBIX BBIUMCIICHUM. HpI/IBOJII/ITI) MpUMEPLI 3a1a4, AJId
00paboTka 0oIbIMX JaHHBIX. MOOHIbHBIE IIM(POBBIE YCTPOWCTBA U PEIICHUS] KOTOPBIX MPUMEHSIOTCS CYTIEPKOMITBIOTEPHbIE
MX POJIb B KOMMYHHKALUSAX. BCTpOGHHBIE KOMITBIOTEPEI. TEXHOJIOTMH WJIM TEXHOIOTHUHN PaCpeieEHHBIX BBIYHCICHUI.
IMukpokoHTposuiepbl. Po6oTH3npOoBaHHbBIE POU3BOICTBA [XapaxTepu3oBaTh pOOOTH3HPOBAHHBIC IPOU3BO/CTBA,
MOOMIIbHBIE IU(PPOBBIE YCTPOUCTBA U UX POJIb B
KOMMYHHKALIHIX
1.2 [MporpamMHoeobecieueHne 6 [IporpammHOe obecriedeHne KOMITBIOTEPOB U KOMITBIOTEPHBIX PaGorath ¢ rpaduueckum uHTEpdEicoMonepamoHHON

cuctembl (OC), cTaHIapTHBIMU U CITY)KEOHBIMHU
MPHIOKEHUSIMY, (paiiioBBIMUMEHEIKEepaMH.

(COOTHOCUTD BUJIBI IULIEH3UH Ha UCTIOIb30BaHNE
[POrpaMMHOT0 00ECIIEYEeHHS H TIOPSIIOK €T0 UCIIOJIb30BaHUA U
pactpocTpaneHus. [IpuBoaUTE MpUMEPHI IPONPUETAPHOIOU
CBOOOIHOTO MPOrpaMMHOT0 o0ecIiedeH s, IPeAHa3HaueHHOTO
IJ1s1 peIIeHNsT OJTHHUX U TeX ke 3a1a4. Ha3pIBaTh OCHOBHBIE
MpaBOHAPYIICHHS, UMEIOIINE MECTO B 00IACTH HUCITOIb30BAHMS
[POrpaMMHOT0 00ECTIEUEHH s, 1 OTBETCTBEHHOCTD 32 HHX,
[PEeyCMOTPEHHYIO 3aKOHOATENbCTBOM PO.

[MpakTryeckne paboOTHIl:

1. MHCTAIUIAIMS ¥ JENHCTAIUIALIA IPOrpaMM




1.3. [KoMmbroTepHBIE CETH

[ TpHHITAITEI TOCTPOCHUS U allapaTHEICKOMIIOHCHTHI KOMITBIOTEPHBIX
cereit. Ceteble npoTtokonsl. Cets HTEpHET. Apecanys B ceTu
MuaTeprer. [Iporokomns! creka TCP/IP.Cucrema TOMEHHBIX HMEH.
IPa3nenenue IP-ceTn Ha nmoaceTy ¢ moMolbO Macok nmozcerell. CereBoe
anMuHUCTpUpoBaHue. [lomydeHne JaHHBIX O CETEBBIX HACTPOMKAX
[KoMIbroTepa. IIpoBepka Hanu4usA cBsI3UC y3710M ceTd. OnpeneneHue
MapIpyTa IBM)KEHHS akeToB. Bunpl nesrensHocTy B cetu MHTEpHET.
Cepsucel MHTepHeTta. I'eonH(pOpMaIioHHbIE CHCTEMBI.
[eonoKalMOHHBIE CEPBUCHI PEaIbHOI'O BpEMEHH (HaIlpuMep, JTOKaIus
MOOMJIBHBIX TeNIE)OHOB, OIPEENIEHUE 3arpyKEeHHOCTH
ABTOMAarkCTpalieil), HHTEPHET-TOPTOBIIsl, OpPOHHUPOBaHKE OMIIETOB U
FOCTUHULL. ['ocyapcTBEHHbIE AIEKTPOHHBIE CEPBUCHI U YCIYTH.
ConmanbHbIe CeTH — OpraHK3alUs KOJUIEKTUBHOTO B3aUMOJEHCTBUS U
loOMeHa naHHbIMU. CeTeBOW 3THKET: TpaBHJia IOBEICHNUS B
[kubeprpoctpaHcTBe. [IpobiemMa NOMIMHHOCTH MOTy4eHHON
mHpopManmu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI

[TosICHATH MPHUHIMIIBI TOCTPOCHUSKOMIIBIOTEPHBIX CETEH.
IBEISABIIATE OOl 1 pa3iIuirsiB OPraHU3aiH JTOKAJIBHBIX U
rJI00aIbHBIX KOMIIBIOTEPHBIX ceTell. [IpruBouTh mpuMepsl
nporokonoB creka TCP/IP ¢ onpenenéHHbIMU (QYHKIMSMH.
Vcrionp30BaTh Macku mozceTel s pazouenns IP-cetu Ha
noxceTy. I IpuMeHsI T TporpaMMHOe oOecTieueH e IS
poBepKH paboTocnocodHocTH ceTh. [IpakTrueckue paboThL:
1. CereBoe aIMUHHUCTPUPOBAHUE

Hroro no pazueny

2
4

Pa3nen 2. TeopeTnueckne ocHOBBI HH(OPMATHKH

1.4

NudopmanonHast
0€30I1acHOCTD

TexHOreHHbIE M 9KOHOMHUYECKHE YIPO3bl, CB3aHHBIE C
HCIOJIB30BaHUEM MH(POPMALMOHHO KOMMYHHKAIIMOHHBIX
texHonoruid. Oo1Ke mpodIeMbl 3aIUTHIMHGOPMALIIH U
undopmanmoHHoi 6e3onacHocTu. CpecTBa 3aliUThI

MH(POPMALUH B KOMIIBIOTEPaX,KOMIIBIOTEPHBIX CETAX

¥ aBTOMaTH3UPOBaHHBIX

nH(pOpMaIMOHHBIX cucTeMax. [IpaBoBoe obecrieueHne
nH(OpPMAIMOHHOM 0e30MacHOCTH. DIIEKTPOHHAS U(PPOBAsI IOJIIKCH,
cepTH(UINPOBAHHBIE CAUTHI U TOKYMEHTBHI.

IIpenorBpaienue

HECaHKLOHUPOBAHHOT'O JOCTYIA K JIMYHON KOH(UICHIMAIbLHOU
“HPOPMALINH, XPaHAIICHCS

Ha NePCOHAJIBHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTPOHCTBAX.
BpenonocHoe nporpaMmMHoe obecrieueHne U crmocoObl OOpEOBI C HUM.
AHTHBUPYCHBIE IIPOTPaMMBI.

Opraam3anys THIHOTO apxuBa HHpopMmarmn. Pezepsaoe
KorupoBaHue. [lapoipHas 3ammTa apxuBsa.

Mudposanne nanHBIX. CHMMETPHUYHBIE i HECHMMETPUIHBIC MH(PHL.
udpe pocToii 3aMeHBI.

Mudp Lezaps. udp Bmkenepa. Anroputm mmdpoBanus RSA.
Creranorpagmus

XapakTepu3oBaTh CyLIHOCTb IOHATUI
«uH(pOpMaIMOHHAsE 0€301aCHOCTbY,

«3amuTa nHpopMarmm». PopMyIHpOBaTE OCHOBHBIE
npaBuianHpOPMAIIMOHHON 0€30MaCHOCTH.
AHaNMU3UpOBaTh 3aKOHOATENILHYIO

0a3y, Kacarollytocss HHPOPMAIIMOHHON 0€30MaCHOCTH.

[TpuMeHsATh cpencTBa 3aIuThl HHGOpMauu: OpaHaAMaydpH,
AQHTUBHUPYCHBIE IPOrPaMMBbI, IAPOIUPOBAHUE U
apXMBHPOBaHUE, IIN(PPOBAHHE.

[IpenoTBpamats

HECaHKIIMOHUPOBAHHBII JOCTYTI K JIMYHON KOH(PHUICHIIHATHHON
uHpopmanmm, Xpassiieics

Ha NEPCOHATBHOM KOMITBIOTEPE, MOOMIBHBIX YCTPOMCTBAX.
[IpaxTrdyeckue pabOTHI:

1. AHTHBHPYCHBIE TIPOTPAMMBL.

2. g poBanme TaHHBIX




2.1

[MpencrasiennenHdopmanum
B KOMIIBIOTEPE

Mudopmanns, nanasie u 3HaHUA. MH(OpMaIOHHBIE TIPOLIECCH B
Mpupoze, TeXHUKe U od1ecTBe. HempeprIBHbIE 1 TUCKPETHBIE BETHIHHBI
1 curHaisl. HeoOXommMoc T AN CKpeTH3anu HHOpMAaIiH,
MpeaAHa3HauYeHHOH JUIsl XpaHEeHNs, Tepeiadun 1 00paboTKu B HUPPOBBIX
cucTeMax. J[BonuHoe KoampoBaHue. PaBHOMepHBIE U HEpaBHOMEPHBIE
KozbI. JlekoqupoBaHye cOOOIIEHHH, 3aIIMCaHHBIX C TOMOIIBIO
HEpaBHOMEpPHBIX KoJI0B. Y cnoBue Pano. [locTpoeHne onHO3HAYHO
IMEKOIMPYEMBIX KOJIOB C TIOMOIIIBIO iepeBa.  pag An.A. Mapkosa.
EauHAIBIN3MEpeHust KoJTnuecTBa HHpopMauu. AndaBUTHBIN MOAXOA K
OlleHKeKoJInuecTBa nHpopManmu. CuctemMsl cuncienus. Pa3sépHyras
BanuMch NEJIbIX U APOOHBIX YHCEN B TIO3MLIMOHHON CHCTEME CUHCIICHHSI.
CBoIiCTBa IMO3UITOHHON 3aTIMCH YHCIIA;KOJINIECTBO U(P B 3aIHCH,
MPU3HAK JETMMOCTH YMCIIa HA OCHOBAHUECUCTEMBI CYHCIICHHS. AJITOPUTM
repeBo/ia 1eNIoro Yncia u3 P-MyHON CHCTEMBI CUMCIICHHS B AECSTUYHYIO.
IAJNITOPUTM TIepeBOia KOHEYHOH P-M4HOI Apodu B IECATHYHYIO.
ANTOPUTM TIEPEBOJIA 1IEJIOr0 YUCIIa U3 JECITUIHON CUCTEMBI CUMCIICHUS B
P-runyto. [lepeBon KOHEUHOH NecATHYHOM Apodu B P-nunyro. J[BonyHas,
BOCbMEpPHUYHASA U NICCTHAAIATEpUIHASA CUCTEMBI CHUCIICHUS, CBSA3b MEXKIY
HUMU. AprudMeTHUECKHe orepatuu

B IIO3BUIIMOHHBIX CUCTEMAX CUUCIICHUS. Tpoanaﬂ YpaBHOBCHICHHAA
CUCTCMA CUUCIICHHUA. JIBOI/I‘-IHO—}ICCSITI/I‘{Haﬂ CUCTEMA CUUCIICHHA.
Konuporanue tekctoB. Koguposka ASCII. OnHoOaHTHBIC KOAUPOBKH.
Crangapt UNICODE. Konuposka UTF-8. Onpenenenue
MH(OOPMALIMOHHOTO 00bEMA TEKCTOBBIX COOOIIEHHH.

Konupoanue n3odpaxxenuit. OnieHka nHPOpMaIMOHHOT0 00bEMa
rpaduueckux TaHHBIX IPU 3aJaHHBIX PAa3pEIICHUN U TTyOnHe
KonvpoBaHus LBeTa. L{BeToBrle Mozneny. BekTopHOE KOOUPOBAaHHUE.
Dopmartsr rpaduueckux daios. TpéxmepHas rpaduka.

Dpaxranbhas rpaduka. Koguposanue 3Byka. OneHka HHPOPMAIIMOHHOTO
00BbEMa 3BYKOBBIX JAHHBIX IPH 33JaHHBIX 4aCTOTE

ITMCKPETH3alMH U pa3psiTHOCTH KOAUPOBAHUS

[TOSICHSITB CYIIHOCTD MOHITHI «HH()OPMALIUS», «TaHHBIS,
«3HaHWs».PemaTh 3anaun Ha n3mMepenne nHpopmanum,
BaKIIIOUEHHOMN B TEKCTE,C MO3UINH a1(aBUTHOTO ITOIX0/1a

(B IpeIION0KEHNH O PaBHOM BEPOSITHOCTH ITOSIBIICHUS
CHMBOJIOBB TeKcTe) [10sICHATh HE0OOXOJMMOCTh U CYIITHOCTD
ITICKpeTH3alny IIPY XpaHeHUH, niepeaade U 00paboTKe TaHHBIX
C ITOMOIIBIO KOMIIBIOTEpOB. [IpHBOANTE NMpHMEpPHI PaBHOMEPHBIX
1 HepaBHOMEPHBIX Kof0B. KoqupoBatbu IeKoaupoBaTh
COOOIIIEHHMSI C HCIIOIb30BaHNEM PAaBHOMEPHBIXH HEPABHOMEPHBIX
konoB. Ctpouts npedukcHble konbl. KitaccuduimpoBats
CHCTEMBICUHCIICHHS. BBITIOMHATE CpaBHEHHE YNCEI, 3aITMCAHHBIX
B JBOMYHOW, BOCBMEPUYHON U MIECTHAAATEPUIHONCHCTEMAX
cuncnennsi. OCyIIECTBIATh IEPEBO YUCET MEXY TBOUYHOM,
BOCBMEPHYHOMH IIECTHAIIATEPUYHOI CHCTEMaMU CUUCIICHHS.
BBIMOTHATH CIIOKEHNE W BBIYUTaHUE YHCEI, 3aITMCaHHbIX B
IMBOMYHOM, BOCBMEPHYHOI 1 IIECTHAAIATEPUYHON CHCTEMaXx
cuncnenns. OCyIIeCTBIATh KOAUPOBAHUE TEKCTOBOM
MH(POPMAIIUH C TTOMOIIBI0 KOIUPOBOYHBIX TaOJIHII.

OnpenessiTh UHGHOPMAIMOHHBIA 00bEM TEKCTOBBIX COOOIICHHUN B
[Pa3HBIX KOAUPOBKAX. BBIUUCISITE pa3Mep LIBETOBOI MATUTPHI 110
BHAa4YEeHHI0 OMTOBOM ITyOMHBI 1IBeTa. OnpeiensiTh pa3Mephbl
rpaduyeckux (aiioB Mpy U3BECTHBIX pa3pelleHnH U TITyOnHe
KOJTUPOBaHMS 11BeTa. BhI4ucisATh HHPOPMAIIMOHHBII 00bEM
1ppOBOI 3BYKO3AMUCH IO YACTOTE JUCKPETU3AIINH, TITyOuHE
KOIMPOBAHMSA M BPEMEHH 3aIUCH.

[MpakTryeckue paboThI:

1. Juckperuzanus rpaduyeckoi HHOPMAaLIUH.

2. Juckperu3anus 3ByKoBoi nH(GOpManuu




2.2 (OCHOBBI aNTreOpBUIOT KU 14 |Anre6pa soruku. [Tonsitne BoickasbiBanus. BeickaspiBaTenbHbIeOpMBl  [IpHBOANTH IPHMEPHI 3JIEMEHTaPHBIXU COCTABHBIX
(mpenukatsl). KBaHTOPHI CyIIieCTBOBaHMS M BCEOOIIIHOCTH. BBICKa3bIBaHUI. Pa3miuaTh BEICKA3bIBAHUS U IPETUKATHI.
Vlornaeckue ornepanmu. Tabnuip! ncTHHHOCTH. JIormyeckre BRIpayKeHus!. |Y CTaHABIIMBATh CBSA3b MEXKITy ajreOpoil JIOTUKH U TeopHei
Ulornueckue ToxaecTa. J{oka3aTeabCTBO JIOTHYECKUX TOXKIECTBC MHOXECTB. BRIUMCIIST 3HAUSHNUS JIOTUYECKUXBBIPAXKEHUH C
TOMOIIIBIO TaONUI] NCTUHHOCTH. JIorMyecKre orepayy U OlepaliiHa  [TOTHYECKUMHE OIEepaisIMU KOHBIOHKINH, TU3BIOHKIIHH,
MHOXKECTBaMH. 3aKOHBI aJreOpbl JIOTMKH. DKBUBAJICHTHBIE MHBEPCHH, UMILTUKALMN,YKBUBAIECHIMA. [IpoBOANTS aHANN3
MpeoOpa3oBaHus JOTMUECKUX BBIpaXXeHUH. JlornueckueypaBHeHHS U rabau1 ICTUHHOCTH. CTPOUTH TaOJIHIIBI HCTHHHOCTH
crcTeMbl ypaBHeHUH. Jlornueckrue QyHKINU. 3aBUCUMOCTD KOJIMUECTBA  [TOrMYECKUX BhIpaKeHHH. OCyIIeCTBIST SKBUBAJICHTHBIE
BO3SMOXKHBIX JIOTHUECKHX (DYHKIIMIT OT KoniyecTBa apryMeHToB. [lonHble [mpeoOpa3oBaHMs IOTMYECKUX BBIPAXKEHHUH C HCIIOJIb30BaHUEM
CHCTEeMBI Jlorrndecknx (yHkimid. KaHoHndeckre GopMbl JJOTHUECKUX BaKOHOBaJITEOPHI JIOrUKU. OCYIIECTBISTH TOCTPOCHHE
BBIpaxkeHnH. COBEpIIEHHbIE TU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE JIOTMYECKOT0 BEIPAXKEHUS C IAHHOM TaOJIHIEH NCTUHHOCTH U
HOpMaJIbHBIE (POPMBI, aITOPUTMBI UX TIOCTPOEHUSI IO TaOJInIe €ro ymnpolueHue. PemaTts npocTeie JOrHYecKie ypaBHEHUS U
MCTUHHOCTH. Jlornyeckre 3J1eMeHThl B COCTaBe KoMIIbioTepa. Tpurrep. CHCTEMBI ypaBHEHUH. XapaKTepH30BaTh JIOTHUECKUE
Cymmarop. MHoropaspsaaasiii cymmarop. Iloctpoenue cxem Ha 3JIeMEeHTHI KoMnbioTepa. [10ICHATh YCTPONUCTBO cymMMaTOpa U
ITOTHMUYECKHUX 3JIEMEHTaX M0 3aJaHHOMY JIOTHUECKOMY BBIPAXKEHHUIO. Tpurrepa. 3anuchIBaTh JJOTMYECKOE BRIpaKEHHE IO
3amuch JIOTHUECKOT0 BBIPAXEHUS 110 JIOTHYECcKol cxeMe. MUKpocxeMsl U | norudeckoi cxeme. CTPOUTh CXEMBI Ha JTOTMYECKHUX
[TEXHOJIOTUS X TPOU3BO/ICTBA 3JIeMEeHTax M0 3aJaHHOMY JIOTHYECKOMY BBIPaXKEHUIO.

[IpakTHueckue paboThI:
1. [TocTpoeHue 1 aHaMKU3 TaOJIHI] HCTUHHOCTH B TAOJTMYHOM
poreccope

2.3 KommnbrorepHasapudmerrka |7 [IpencraBieHue LENbIX YKCeN B MaMsITHKoMIIbloTepa. OrpanndeHHocTh  ([lomyuaTs BHyTpEeHHEE NpeICcTaBIeHUENENbIX U
Jara3oHa Yrucei pru OrpaHNnuCHNUN KOJIMYCCTBA pa3psa10B. BEHICCTBCHHBIX YUCCII B IMIaMATU KOMIIBIOTEPA,; ONPEACIIATH
[epenonHenuepaspaaHoi ceTkH. be33HakoBbIe 1 3HAKOBBIC JaHHBIE. [0 BHYTPEHHEMY KOJly 3HaU€HUE YHCIa.
3HaKOBBIH OUT. [IBOMYHBII JOMOIHUTENBHBIA KOJIOTPULIATENBHBIX YHCEN. [XapaKkTepu30oBaTh 0€33HAKOBbIC H3HAKOBBIC JaHHbIC.
[TobuToBbie noruueckue onepanuu.Jlorndaeckuii, apuMeTnIecKuii u [TosicHATH MOPSIIOK BHITOJHEHHS apu(METHUECKHUX OIlepannil
nuKnaeckuil cnsury. lngpposannec moMolb0 MOOUTOBOI Ollepaliy (¢ LEeIbIMUM BEIIECTBCHHBIMH YHCIaMH B IIPOLIECCOPE.
«uckimovatoriee UJINy». TlpencraieHne BeMECTBEHHBIX YMCeN B MaMsITH [[pUMEHSITh TOOMTOBBIE JIOTHYECKUE OTIEPAIHH.

KOMITbIOTEpa. 3Haual@as 4acTb ¥ NOpsJoK uncia. JluanazoHn 3HaueHnit  [XapakTepu3oBaTh NMPECTaBICHNUE U XPAHCHUE B TAMATH
BEIIECTBEHHBIX uKcell. IIpobiaeMbl XpaHEHHUs BEIIECTBEHHBIX YUCE, KOMITBIOTEPA BEILIECTBEHHBIX YnCeN. [I0SCHSITh MPUIUHBI
CBsI3aHHBIE C OTPAaHUYEHHEM KOJIMYECTBa Pa3psiIoB. BeimonHeHue HAKOILUICHUS OIHMOOK IIPY BEIYHUCICHUSX C BEIIECTBEHHBIMU
orepalyii ¢ BEIECTBEHHBIMY YHCIIaMH, HAKOIJIEHHE OLIMOOK IpU unciaamu. [Ipakriyeckue paboThL:
BBIYMCIIEHHUAX 1. M3yueHne nopa3psaaHoro MalllMHHOTO MPEICTaBICHUS
LIETIBIX U BEIIECTBEHHBIX YHCEI
MToro mo pa3aeny 40

Pa3nen 3. ATropuT™Mbl M NPOrpaMMHpPOBaHUE




3.1 Baenenue 16 OmnpeneneHne BO3MOXKHBIX PE3yJIbTaTOBPAOOTHI MPOCTEHIINX aJTOPUTMOB|BBLICHATE pe3yibTaT paboThIaITOpUTMA AJISl UCTIOTTHUTEIIS
B IPOrpaMMHUpPOBaHHE [YIIpaBJICHUS] HICTIOJTHUTENSMHU M BBIYUCIIUTENBHBIX aJITOPUTMOB. MPY 3a/JaHHBIX NCXOAHBIX JAHHBIX, ONPENENISATh BO3SMOKHBIE

OmnpeneneHne NCXOIHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JIaTh  [ICXOJHBIE JaHHBIE JJIsl N3BECTHOr O pe3ynbrara. [lpuBoanTs
[TpeOyeMblii pe3yabpTaT. DTalbl pelleHus 3a1a9 Ha KOMITBIOTepe. MPUMEPHI aJITOPUTMOB, COJEPIKAIUX ITOCIIEA0BATENbHEIE,
MHCTpyMEHTaNbHBIE CPEACTBA: TPAHCIATOP, OTIAIMK, MPOPHIMPOBIIHK. BETBIIINECS U IUKIMYECKHAE CTPYKTYPbI. AHAJIM3HPOBAThH
KoMmuisinysiv MHTEpIIpeTaiys IporpaMm. [KJIMYECKHE allTOPUTMBI JIJIsl HCTIOTHUTENSL. BBIIEIATh 3Tans!
Bupryansusle MammHbL. MHTETrpUpoBaHHas cpea pa3paboTku. MeTosbl  [pelieHns 3a1adnHa KoMIptorepe. [1oSCcHATh CynHOCTh
OTJIaJIKK TIporpamMM. Mcrons30BaHue TpacCUPOBOYHBIX TAOIIHII. BBIJIEJICHHBIX 3TanoB. OTIIa)XUBaTh MPOrPaMMBI C TIOMOLIBIO
Otnanounsiii BeBoA. [lomaroBoe BeIoTHEHHE TpOrpaMMbl. ToUYKH TPACCHPOBOYHBIX TAOJIHI] M C UCTIOIB30BAaHIEM BO3MOXHOCTEH
ocTaHoBa. [IpocMOTp 3HaUEHHH TTepeMEeHHBIX. SI3bIK MPOrpaMMHPOBAHUS OTIaTUHKa Cpe/Ibl IporpaMMupoBanms. CoCTaBIsTh
(Python, Java, C++, C#). TuIsl JaHHBIX: IEJIOYHUCIICHHEIE, ITOKyMEHTaIHIO Ha rporpammy. Pa3zpabarTsiBaTh 1
BEIIECTBEHHbIE, CHMBOJIbHBIE, Joruueckue. BerBienus. CiioxHbIe [peaM30BBIBATh Ha S3BIKE MPOrPaMMHUPOBAHHS aJITOPUTMBI
lycnoBus. Lukisl ¢ ycnoBueM. LuKiibl o nepeMeHHOM. 00padOTKHU LIENBIX YUCEII, B TOM YUCiIe epeOOpHbIe
B3anmMo3aMeHs1eMOCTh pa3InYHbIX BUIOB IIUKJIOB. MIHBapuaHT UK. anropuTMbl. Pa3pabaTeIBaTh nporpaMmbl it 00paboTKH
CocTaBiieHHEe [IUKJIA C UCIIOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO NTAHHBIX, XPAHSIIMXCS B TEKCTOBBIX (haiiiax.
MHBapHaHTa IMKJIa. JJokyMeHTHpoBaHue nporpamm. Mcnonb3oBanue [MpakTryeckne paboOThI:
KOMMeHTapueB. [1oAroToBKa onucanust porpaMMbl ¥ MHCTPYKIUH A1 1. Brinenenue u odpadoTka 1u¢p 1enoro yucia B
MOJIb30BATENS. ANTOPUTMBI 00pPaOOTKK HATYPaIbHBIX YKCEN, 3aAITUCAHHBIX[PA3IMYHBIX CUCTEMaX CUMCIICHUS C UCIIOIb30BaHUEM
B TIO3UIIMOHHBIX CHCTEMaX CUUCIICHHs: pa3OUeHue 3aKcH YKcia Ha orepaIyii eITOYUCICHHON apu(METHKH.
OT/IENbHBIE HU(PBI, HAXOKAECHUE CYMMBI U MPOU3BEACHUS UQD, 2. Pemienue 3a1ay MetoioM nepedopa.
HaX0XJICHHEe MaKCUMalbHOH(MUHUMAaIBHOM) tndpel. Haxoxaenue Bcex 3. O0paboTKa NaHHBIX, XPAHSIIHXCS B (ainax
MPOCTBIX YHCEI B 3aJaHHOM JAuana3one. [IpencrasieHue umcna B BUIE
Ha0Opa NPOCTBIX COMHOXHTEIEH. AJITOPUTM OBICTPOTO BO3BE/ICHHS B
crenenb. OOpaboTKa MaHHBIX, XpaHsaIuxcs B (aiiinax. TekcToBble u
inBonuHble (aiinbl. DaiinoBsie nepeMeHHbIe (PaiiioBbIe yKa3aTeln).
Yrenue u3 daiina. 3anuce B daiin

3.2 BcriomoraTensHbIeaqropuT™e! (8 Pa3zbuenue 3amaun Ha moA3agayn. [loamporpaMmsl (IpoLeayps! 1 Pa30buBath 3aady Ha noazagadn. OHopMIIATE TOTUUECKU

(bynkiun). Pexypeust. PexypcuBHbIe00bekTHI ((pakraiisl). PekypcuBHbIe
mpouenyps! 1 GyHKIUH. Vcronb30BaHue cTeKa A1 OpraHU3aluH
[PEKYPCHUBHBIX BBI30BOB. VICII0Ip30BaHMe CTaHAAPTHON OHOIHOTEKH
sI3bIKa TIporpammupoBaHus.[logkitouenne GUOIMOTEK OATIPOrpaMM
CTOPOHHUX MpOou3BoAUTENEN. MOLYIbHBIM IPUHLIUIIIIOCTPOECHUS
[porpamMm

IETIOCTHBICHIIH IIOBTOpSIIOIINecs: pparMeHTs! IPOrpaMMBI B
BuJie noxnporpamm. [1osCHATH CYTHOCTD PEKYPCUBHOTO
anroputMa. Haxomuts peKypcHBHBIE OOBEKTHIB OKPY)KAIOLIEM
Mupe. OnpenensarTs pe3yabTaT paboThl IPOCTOrO
[PEKYPCUBHOT0 alITOpUTMa. MICTI01630BaTh CTaHIAPTHBIE
OMOTMOTEKH TTOANPOTPaMM sI3bIKa ITPOrPAMMHPOBAHUS,
OMOMMOTEKH CTOPOHHMX Npou3BouTeneil. [IpuMeHsTh
MOYJIBHBII IPHHIUII TIPH Pa3paboTKe IMPOrpamMM.
[MpaxTrdaeckue paOoOTHI:

1. Hcnonp3oBanre noanporpaMm cTaHAapTHON
OHONMMOTEKH S3bIKa TPOTPAMMHIPOBAHUS.

2. Paspabotka mogmporpaMm.

3. PexypcuBHBIE TOAIPOrpaMMBL.

4. MonynbHbIN OPUHLIKI TOCTPOEHUS IPOrpaMm




3.3 UncreHHBIe METOIBI 5 Uncnennsie Merozpl. TouHOE M NPUOMKEHHOE PeIICHHS 3aJauH. [MosicHATH MPUHIMIBI paOOTHI YUCIICHHBIX METOI0B, PA3HUILY
UncrieHHBIe METOBI peLIeH!s YpaBHEHHIA: MeTo riepebopa, MeTox MEXIY TOUHBIM 1 TIPHOJIVKEHHBIM pELICHUSIMHU
MOJOBHUHHOTO AeneHus. [IpnOmmKkEHHOEBBIYNCIICHNE JUTHH KPUBBIX. BEIYHCIIATENBHBIX 3a/1a4u. Pa3pabaTeiBaTh 1 OTIaKUBATH
Beruarcienue momanei GUryp ¢ moMomnpio YNCICHHBIX METOIOB (METO/ [IPOrpaMMBl, PEaTU3YIOIIe YNCIECHHBIE METOBI PEIICHUS
MPSMOYTOJEHUKOB, MeTOA Tpanenuit). [Tonck MakcuMyma (MHHUMYMa) — [ypaBHEHUH, NPUONMMKEHHOE BEIYUCICHUE JJIHMH KPUBBIX
(hyHKIIMM OZHOW TIepEMEHHON METOIOMIIONIOBUHHOTO JICIICHHS 1 rtonia e Guryp, MoMcK MakcuMyMa(MUHIMYMa) QyHKIMA
OJTHOM MEepEeMEHHOM.
ITpakmuueckue pabomoi:
1. Yucnennoe peutenue ypasHeHul.
2. Ipubnuocénnoe epruucieniie OMUHKPUSHIX U NI0WAOe:
ueyp.
3. Iouck Makcumyma (MUHUMYMa)
yHKYUU
3.4 IAJITOPUTMBI 00PaOOTKH 5 O0paboTKa CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIC (DYHKIIMU SI3bIKA cronb30BaTh BCTPOCHHBIC (PYHKITHH S3bIKa
CHMBOJIBHBIX JTAHHBIX MporpaMMHpPOBaHUS 151 00PaOOTKHCUMBOIIBHBIX CTPOK. AJTOPUTMBI MporpaMMHPOBaHUS [Tl 00pabOTKH CUMBOJIBHBIX CTPOK.
00pabOTKM CUMBOJIBHBIX CTPOK: TOACYET KOJIMYECTBA MOSIBJICHUM Pa3zpabaTbiBaTh M OTJIAXKHBATH POrPAMMBI, PEATU3YIOIIHE
CHMBOJIa B CTPOKE, pa30MeHre CTPOKH Ha CJI0Ba 10 NPOOEIbHBIM TUITOBBIEATITOPUTMBI OOPAOOTKH CHMBOJIbHBIXIAHHBIX HA
CHMBOJIaM, TIOMCK TTOJICTPOKH BHYTPH JaHHOH CTPOKH, 3aMeHa BBIOpPAHHOM SI3bIKE TIpOrpaMMupoBaHus. [IpeoOpa3oBbIBaTh
HaliJIEHHOH MOACTPOKH Ha IPYrylo cTpoky. ['eHepalus Bcex CJIOB B YHCIIa B CHMBOJIBHYIO CTPOKY M O0paTHO.
HEKOTOpOM andaBuTe, yOBICTBOPSIONINX 33aJJaHHBIM OrpaHudeHusM.  |[Ipakmuueckue padomot:
[TpeoOpa3oBaHue YMCIaB CUMBOJIBHYIO CTPOKY H 00paTHO 1.  Tocumsonvnas obpatomxa cmpox.
2. Obpabomka cmpok
C UCnob306anuem QYHKYUll CmaHoapmHo oubnuomexu
S136IKANP 0P AMMUPOBANUSL.
3. I eHepayusl 6cex Cos, YO0GIemEoPIoWUX 300AHHOMY
ycaosuro
3.5 AJITOPUTMBI 00pabOTKH 10 IMaccuBBI U TIOCIIEJOBATENFHOCTH YHcel. Berancienne 0000mEHHBIX [TpuBOIUTH TPUMEPHI OJHOMEPHBIXH JBYMEPHBIX MaCCHUBOB.

MaCCHUBOB

XapaKTEPUCTUK 3JIEMEHTOB MaCCUBAWIM YUCIIOBOH ITOCIE0BATEIBHOCTH
(CyMMBI, IPOM3BEACHUS, CPEIHET0 apUPMETHIECKOT0, MUHUMAJIEHOTO 1
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JIEMEHTOB, YIOBIECTBOPSIIOLINX
BalaHHOMY YCIOBUIO). JIMHEHHBIH MOKCK 3aJaHHOTO 3HAYCHHUS B
MaccuBe. COpTHPOBKa OMHOMEPHOTO MaccuBa. IIpocTeie METOMBI
COPTHPOBKH (METO[ My3bIphKa, METOJ BEIOOPa, COPTUPOBKA BCTABKAMH).
CopTHpOBKa CIUSHAEM. BBICTpast COpTHPOBKa MacCHBa (ITOPUTM
QuickSort). J[BOMYHBIH TTOUCK B OTCOPTHPOBAHHOM MAaCCHBE.
/IByMepHBIE MacCHUBBI (MaTPHUIIBI). AITOPUTMBI 00paOOTKH TBYMEPHBIX
MacCHBOB: 3aII0JIHEHUE JBYMEPHOT'O YHCIOBOTO MacCHBa 110 3aJaHHBIM
MpaBMJIaM, TIOMCK 3JIEMEHTA B IByMEPHOM MAaCCHBE, BHIYHCIICHHE
MakCcHMyMa (MHHAMYMa) i CYMMBI 3JIEMEHTOB JByMEPHOTO MacCHBa,
TepecTaHOBKa CTPOK M CTOJIOIIOB AByMEpHOro MaccuBa. Pazpaborka
MpOrpamMM JUISl PEIIEHUsI MPOCTHIX 3aa4 aHAJIN3a JAHHBIX (OYHCTKA
IMAaHHBIX, KITaCCH(DUKAIINS, aHAII3 OTKIOHCHUI)

[TpuBOIUTH IPUMEPHI 33]1a4N3 IOBCEIHEBHOM KU3HH,
MPEIOIaratoINX UCII0Ib30BaHIEMaCCHBOB.

Pa3pabaTeiBaTh ¥ OTJIAXKHUBATh POrPAMMBI, pEaTH3YIOLIHe
TUITOBBIE aJITOPUTMBI 00pPAOOTKH OIHOMEPHBIX U JIBYMEPHBIX
MAaCCHBOB, Ha BEIOPAHHOM SI3bIKE ITPOTPAMMHPOBAHUSL.
Pa3pabaTeiBaTh MPOrpaMMBl IS PEMICHAS IPOCTHIX 33134
aHaIM3a JaHHBIX.

[MpaxTrdaeckue paboOTHI:

1. 3amonHeHne MaccrBa.

2. Brraucnenrne 0000mEHHBIX XapaKTEPUCTHK MacCHBa
(IHMCTIOBOI TTOCTICIOBATEIIBHOCTH).

3. [Tonck MuPHEMAaTHHOTO (MAaKCHMAIBHOTO) DIIEMEHTA B
[IUCIIOBOM MAaCCHBE.

4. JIMHEWHBIA TTOUCK 3aJJaHHOrO 3HAUYEHHS B MACCHBE.

S. [IpocTeie METOABI COPTHPOBKH MAaCCHBA.

6. BricTpast copTupoBKa MaccuBa.

7. JBOMYHBIN MOUCK.




3. O06paboTKa MaTpHIL.
9. AnHanu3 1aHHBIX

Hroro no pazaeny
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Paznen 4. UndopmManuoHHbIE TEXHOJIOTHH

YACOB I10 ITPOI'PAMME

4.1 OOpaboTKa TEKCTOBBIX 6 TeKkCcTOBBIN MpoLeccop. Pa3pabaTeIBaTh CTPYKTYpY AOKyMeHTa. Vcronp30BaTh
ITOKyMEHTOB PenaxtupoBanue u popmatupoBanue. [IpoBepka opdorpaduu u Cpe/CTBa aBTOMATH3AIIMUIIPH CO3JaHUH JIOKYMEHTA.

rpaMMaTHKH. [TpuMeHsTh paBuiIa IUTUPOBAHUSNCTOYHUKOB H
CpencTBa IOMCKa U aBTO3aMEHBIB TEKCTOBOM IPOIIECCOPE. ohopmiternst OnbnorpapuIeckuX CChLIOK.
Mcmonb30BaHue CTUIIEH. [TpuHUMATP yJacTHe B KOJUICKTUBHOWPAOOTE Hal
CTpyKTypHpOBaHHBIE TEKCTOBBIE IOKYMEHTHI. CHOCKH, OTJIaBJICHHE. ITOKYMEHTOM.
KonnektuBHas paboTa ¢ JOKyMEHTaMH. BrImosHATS HA0OP M MPOCTYIO BEPCTKYMATEMaTHIECKUX
MHCTpYMEHTHI perieH3UpOBaHUS TEKCTOB.
B TEKCTOBBIX Npoleccopax. Obnaunble cepBUchL. [lenoas nepenuicka.  |[Ipakmuueckue paéomel:
Pedepar.llpaBuna nuTHpOBaHHUS UCTOYHUKOB U OOPMIICHHS 1. Bépemxa doxymenmos
oubmorpadudeckux ccpiiok. OhopMIICHHE CIIMCKA JTUTEPATYPHIL. c vamemamuueckumu opmynam.
Cmanoapmol 6ubIUOSPADUYECKUX ONUCAHUL. >
3HAKOMCTBO C KOMIIBIOTEPHOI BEPCTKONTEKCTA. TexHuueckue cpeacrea [~ ° Miozocmpanuutivie 00KyMeHMbI.
BBO/JA TekcTa. Creluain3upoBaHHbIE CPECTBAPEAAKTHPOBAHHS . Konnexmusuas pabomac doxymenmamu
MAaTEMaTHUYCCKUX
TEKCTOB

4.2 AHaIIN3 JaHHBIX 3 \AHanu3 naHHbIX. OCHOBHBIE 3a]au aHAJIM3a JaHHBIX: TPOrHO3UpoBaHue, [[[prBoIUTh MpUMepH! 3a1a4 aHaIu3a1aHHbIX. [ogcHATH Ha
Kiaccu(uKanus, KIacTepu3alis, aHaJIu3 OTKIOHCHUH. MpUMepax MOCIeA0BaTEIbHOCTb PELICHUS 3a/[ay aHaInu3a
[NocnenoBaTenbHOCTD pelIeHMs 3a1ad aHaIU3a JaHHbIX: cOOp MEpBUYHBIX|TaHHbIX. PenaTs NpocThie 3a1a4n aHaIKu3a JaHHBIX C
ITAHHBIX, OYMCTKA U OLICHKA Ka4yeCTBa JaHHBIX, BEIOOP W/MIIM IIOCTPOCHUE |[TOMOIIBIO JIEKTPOHHBIX Tabnum. Vcnonap30BaTh COPTUPOBKY
Mozeny, TpeoOpa3oBaHue JaHHbBIX, BU3yalH3alys JaHHbIX, 1 GunbTphl. Mcnonp30BaTh cpencTBa AenoBoi rpadku Uit
MHTEpIpeTalys pe3yabTaToB. IIporpaMMHbIe CpeICTBA U HHTEPHET- HarJIHOrO TIPEeCTaBICHNs JaHHbIX. PermaTh mpoctsie
CEpBHCHI AJs1 00pabOTKHU U MPEACTABICHUS JaHHBIX. bosblye faHHble.  [pacu€THBIC U ONTUMH3ALMOHHbIE 33a4H C IOMOIIBIO
MarmriaHOe o0y4eHue. VIHTeeKkTyanbHbli aHaIu3 JTaHHBIX. AIIEKTPOHHBIX TaOMIHII.
IAHAJIN3 TaHHBIX C TIOMOLIBIO MIEKTPOHHBIX TabIHL. Boruucienue [TpakTnueckue paboTHL:
CYMMBI, CpPE/IHETO apU(PMETHIECKOr0, HAUOOJIBIIEro (HAMMEHBIIIET0) 1. AHanu3 TaHHBIX C TOMOIIBIO SJIEKTPOHHBIX TaOIIHUII.
BHaueHUs Auana3oHa. Beraucnenne kodGpUIreHTa Koppemsinuy IByX 2. HarnsigHoe npencTraBieHne pe3yabTaToB
psinoB naHHBIX. IlocTpoeHne cTon09aThIX, TMHEHYATHIX U KPYTOBBIX CTaTHCTHUYECKOM 00pabO0TKM JaHHBIX B BUAE AUATrPaMM
imarpamM. [loctpoenne rpadukos ¢pyakmmii. [lonbop muaMM TpeHna, CpeICcTBaMH PENaKTOpa AIIEKTPOHHBIX TAOIIHUII.
[peIIeHuEe 3aJa4 MPOTHO3UPOBaHMA. YHCIEHHOE pelieHne ypaBHEHH ¢ [3. IToxnGop nuHMM TPEeHIA, IPOrHO3UPOBAHHE.
MoMoIIbIo oxdopa mapamerpa. OnTuMu3aIys Kak MOUCK Hawydmero  @. YucneHHOe peleHne YpaBHEHUH C TOMOLIBIO
[peIIEHNs B 3aJJaHHBIX yclnoBusX. LleneBas GpyHKIUS, OrpaHUIEHHUS. rmoxbopa mapaMeTpa.
UlokasibHbIe U T100abHBI MUHUMYMBI 1IeNIeBON QyHKIMH. Pemenue 5. Pemenue 3amay onTuMHU3aLun
3aJ1ad ONTUMM3AIINH C TOMOIIBIO 3JIEKTPOHHBIX TAOIHIL C TIOMOIIBIO HJICKTPOHHBIX TAOIHII

MToro mo pa3aemy 14

PezepBHOE Bpems 14

OBIIEE KOJIMYECTBO 136
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IHanMeHoBaHMe
[pa3aeNnoB U TeM ydeOHOro
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CTBO
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HpOl"paMMHOC COACPIKaAaHNEC

OCHOBHEIE BUbI ILGHTGJ’ILHOCTI/IO6Y‘{3IOIIII/IXCSI

Paznen 1. TeopeTuueckue ocHOBBI HH(pOPpMATHKHI

1.1

Mudopmanms
1 HH(OPMAaLIMOHHBIETIPOIIECCHI

10

Teopernueckre MOIX0/bl K OLIEHKEKOINIecTBa NH()OPMALIUH.

Baxon agauTBHOCTH MH(popManun. @opmyna Xaptau. Muabopmarms u
BeposATHOCTb. Popmyna [lleHHOHa. ANTOPUTMBI CXKAaTHUs TaHHBIX.
IAnroput™ RLE. Anroputm Xaddmana.Anroputm LZW. Anroputmsl
COKaTHS IAHHBIX C TIOTEPSMU. Y MEHBILICHUE TTTyOUHBI KOJMPOBAHHS
1Beta. OcHoBHBIE HaenanroputMoB cxkatust JPEG, MP3. Ckopocts
repefadyy JaHHBIX. 3aBUCUMOCTh BPEMEHH Nepefadn

0T NHPOPMAIIMOHHOTO 00bEMA JAHHBIXH XapaKTePUCTUK KaHaa CBSI3H.
[Tpr4rHBI BO3HUKHOBEHUSI OLIMOOK MU repeade AaHHbIX. Kompl,
MO3BOJISFOLIME OOHAPY)KUBATH M UCTIPABIIATH OIIMOKH, BOSHUKAIOIHEIPH
nepenade gaHHBIX. PaccrosHre XaMmMunra. KoanpoBaHue ¢ moBTopeHHEM
outoB. Koapl Xommunra. Cucrembl. KOMIOHEHTBI CUCTEMBI U X
B3anmoneiictBre. CHCTeMHbIH AP QeKT. YIpaBieHne KaKk
mH(opManmoHHkIN Tporiecc. OOpaTHas CBS3b

(XapakTepr30BaTh pa3IHMYHbIE TEOPETHUECKHE MTOJXO Bl K

oleHKeKkomuecTBa HHpopMaruy. ONMUCHIBaTh N3ydYaeMble

QITOPUTMBIC)KATHSI TAHHBIX, CPABHUBATD PE3YJIbTaThl UX

paboThl. PemaTh 3a7aun Ha omnpeielieHre BpeMEHH Iepeiaun

ITAHHBIX 10 KaHAITY CBSI3M C U3BECTHBIMH XapaKTEPUCTHKAMHU.

[MosicHATH NPUHIINIIBEI OOHAPYKEHHUST ¥ UCTIPABJICHHS OLIMO0K

MpY NepeiauelaHHbIX ¢ TIOMOIIBIO ITOMEX0YCTOHYMBBIX

KO/10B. [10sICHSITH 3HAUEHHE MTOHSATHH «CHCTEMAY,

«ITOJICHCTEMAY, «CHCTEMHBIH 2PderT», «ynpaBieHue;

BHa4YeHHe OOPATHOWCBSI3M IS JOCTIKEHNUS 1IN YIPaBICHHS.

ITpaxkmuueckue padomui:

1. Cocamue dannvix ¢ nomowppioanrcopumma RLE.

2. Cocamue OaHHBIX C NOMOWDBIO ANOPUMMA
Xagpmana.

3. Cowcamue dannvix ¢ nomepsamu (aneopummosl JPEG,
MP3).

4. Homexoycmouuugsie K0Obl




1.2 MonenupoBaHue 3 Monenu u MoaenupoBanue. Lens MmogenupoBanus. AJEKBaTHOCTh OrnpenensiTb MOHIATHS «MOJEIbY, «MOAECTUPOBAHUE.
MOJIEITA MOJCTHPYEMOMY 00BEKTY WIIMIPOIIECCY, TIeTH MoienpoBanus. [KimaccuhumupoBaTh MOACIHIIO 3aJAHHOMY OCHOBAHHIO.
Dopmanuzanys MpUKIaIHbIX 3a1a4.IIpeacrapneHne pe3ynbTaToB OrnpenensiTh Uesib MOJICTUPOBAHUSB KOHKPETHOM Cllydae.
MOJICIIMPOBAHUS B BUIIE, VIOOHOM JJIsl BOCHPHUSATHS YSITOBEKOM. [MpuMEeHSTH aTOPUTMBI HAXOXKICHHS KpaTUaAHIIINX TyTeH
["padudeckoe mpeacTaBlIeHHE TaHHBIX(CXEMBI, TAOIHUIBI, TPAQUKH). MEX]Ty BEpITHHAMHOPUEHTHPOBAHHOTO Tpada.
['pader. OcHOBHEIC TOHATHS. Brsl rpadoB. Omrcanue rpados ¢ [IpuUMEHSITH aNTOPUTMBI OIPENIEICHUSIKOINYECTBA PA3INYHBIX
TOMOIIBIOMATPHUI] CMEKHOCTH, BECOBBIX MATPHII, CIIUCKOB CMEXHOCTH.  [IyTeH MEXAyBEpIIMHAMU OPUEHTHUPOBAHHOTO
PerreHre anropuTMHICSCKUX 3a7a4, CBA3aHHBIX C aHAIH30M rpadoB aIKInIeckoro rpada. [IpuBoauTh MPUMEPHI UCTIONB30BaAHHS
(TIOCTPOCHUEONTHMATHLHOTO MTYyTH MEXKIY BepIIMHAMU rpada, ImepeBbeB ¥ rpad)oB MPH ONMKUCAHUN 00BEKTOB U MPOIIECCOB
oTIpeieNIeHUE KOTMYECTBA PA3IUYHbIX MTyTeH MEXTyBEepIIMHAMU okpykatorieromupa. CTpOHUTh IepeBo nepedopa BaprHaHTOB.
OPHECHTUPOBAHHOTO anuKimdeckoro rpada). Jlepebs. bunapHoe nepeBo. [XapakTepu3oBaTh UTPY Kak MOJETh HEKOTOPOIH CUTYAITHH.
TepeBns norcka. Crioco0Osr 00xoaa nepeBa. [IpencraBieHue J/TaBaTh onpe/ienenre BRIUTPHIINIHON cTpaTeruu. OnuchBaTh
aprMeTHYCCKUX BBIPAXKCHHUN B BUIE AepeBa. JIMCKPETHBIC UTPHI IBYX  [BBIMTPBIINIHYIO CTPATETHIO B 33 JAHHOW UTPOBOM CHUTYaIlUU
MTPOKOB C MOHOM nH(popMmaruei. [locTtpoenue nepesa nepedopa B hopme nepeBa wiu B TabauuHON Gopme. [ToscHATH
BapHAHTOB, OMTUCAHUE CTPATETUU UIPhI B TAOJUYHON (hopMme. TIOHSITUS «UCKYCCTBEHHBIN MHTEIIEKT), «MAIIMHHOE
IBBIMTPBIIITHBIC ¥ POUTPHIIIHBIC TO3UIIUN. BEIUTPEINIHBIC CTPATETHH. obOyuenuey. [IpuBOIUTH MPUMEPHI 3a/1a4, PEIIaeMbIX C
CpencTBa UCKYCCTBEHHOI0 HHTeIeKkTa. CepBUCHl MAIITMHHOTO MIEPEBO/Ia | MOMOIIBbIO UCKYCCTBEHHOIO MHTEIUIEKTA.
1 pacro3HaBaHUs yCTHON peund. KOrHUTHBHBIE CEPBUCHI. [IpakTudeckue padboTHI:
VnenTuduKanys 1 MOMCK U300paskeH i, PacIiO3HABAHHUE JTHII. 1. [Torick BBIMTPHINIHON CTpaTETUH B UTPE C TOJHOM
Camoo0yuaroryecsi CUCTeMbl. VICKycCTBEHHBI HHTEIJIEKT B nHpopmanmen.
KOMITBIOTEPHBIX Urpax. Mcrnonb3oBaHHe METO0B HCKYCCTBEHHOTO 2. CpencTBa HCKYCCTBEHHOTO MHTEIIIEKTa
MHTEJJICKTa B 00YyUaIONMX cucTeMax. VCronp30BaHie METOI0B
MCKYCCTBEHHOT'O MHTEJJIEKTa B poOOTOTeXHUKE. MIHTepHEeT Belei.
[lepcrieKTHBBI pa3BUTUH KOMITBIOTEPHBIX WHTEIUIEKTYaIbHBIX CUCTEM.
HeliponHble cetn
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Paznen 2. AAropuTMsbl M IPOrpaMMup

OBaHHE

2.1

(DJIEMEHTHI TEOPUHAITOPUTMOB

6

Dopmanuzanys NOHATUS alropurMa. Mammuna TerOpyHIa Kak
YHUBepcasibHasi Mozenb BerunciaeHuil. Tesuc Yepua—Trropunra.

Mawuna Iocma. Hopmanvuwie ancopugpmor Maproea.Aneopummuuecku
Hepaszpewumsle 3a0aqu. 3aoaua ocmarnosa. Heeozmooicnocmo
asmomamuueckotiomnaoku npozpamm. OLUEHKa CI0KHOCTH BHIUUCICHUH.
Bpemst pabOTBI 1 00BbEM HCIIONB3YEMOUIIAMSITH, X 3aBUCHMOCTD OT
[pa3Mepa UCXOAHBIX AaHHBIX. OLIEHKa aCHMITOTHYECKOH CII0KHOCTH
QJITOPUTMOB. AJITOPUTMBI TIOTMHOMHAJIBHOH ciiokHOCTH. [TepebopHbie
QITOpUTMBL. [IprMepBIpa3IMYHbIX arOPUTMOB PELICHHS OTHOM 3a1a4H,
KOTOpBIE UMEIOT Pa3IIMYHYIO CI0)KHOCTb

[TOSICHATD IOHATHS «BBIYUCIUTEIBLHBIIPOLIECC), KCIOKHOCTD
ANrOpUTMaY, «3(PPEKTUBHOCTD anroputMay. [IpuBoanTh
npuMeps 3P eKTUBHBIXaITOPUTMOB. COCTABIATH HPOrPAMMBI
i1t MamHBI T IopuHTa. HMcnoav3o06ams HOpManbHble
ancopugmor Maprosa. JlaBaTh OLIEHKY CIIOKHOCTH U3BECTHBIX
QJITOPHTMOB.

IIpakmuueckue paoomoi:

1. CocmagneHue npocmou npoepammulons mawunsl Teropunea




2.2

IAITOpUTMBI
1 CTPYKTYpPBI JaHHBIX

28

[Tonck mpocTHIX YMCEN B 3aJaHHOM/IMAINa30He C TOMOIIBIO aJlTOPUTMa
«pemiero DpatocheHa». MHOropaspsitHbIe LieNbIe YHCIIa,3a/1a9 JUTHHHON
apudmernkn. CioBapu (accoruaTHBHBIE MACCHUBBI, OTOOpaXKeHusT). XoII-
rabmuiel. [loctpoeHne anaBUTHO-4aCTOTHOTO CIIOBApPS VIS 33JaHHOTO
[TeKkcTa. AHAJIN3 TEKCTa Ha ECTECTBEHHOM sI3bIKe. Brinenenue
MoCIeI0BaTeNIbHOCTEH 110 1adoHy. PeryinspHbie BoIpakKeHHsI.
HacTtoTHblil aHanu3. CTeku. AHAIHU3 MPaBHUIBHOCTH CKOOOYHOTO
BBIpa)keHUs1. Berumcienre apu)MeTHIecKoro BEIpaXKEHUs, 3aIIMCAHHOTO
B mocTpukcHON Gopme. Ouepeau. Vcmons3oBaHue ouepen Iis
BPEMEHHOT'0 XpaHeHus! JaHHbIX. CBs3HBIE cricku. Peanmu3zaims creka u
OYepe/H C IIOMOIIBIO CBSI3HBIX CIIMCKOB. AJITOPUTMBI Ha Tpadax.
[MocTpoeHre MUHIMAJIBHOTO OCTOBHOIO JIEpeBa B3BEIEHHOT O CBSI3HOTO
HeopUeHTHPOBaHHOTO Tpada. O6xox rpada B rmyouny. Ooxoxn rpada B
mmpuHy. KommyecTBo pa3iuyHbIX MyTed MEKAY BEpUIMHAMUA
OPHEHTHUPOBAHHOTO AIMKINYECKOro rpada. AnroputM JledkcTpsl.
IAnroput™m ®noina—Y opiania. Jlepesbs. Peanuzanus nepesa

C TIOMOUIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHbIE (OMHAPHBIE) JEPEBbSI.
[TocTpoeHue nepeBa sl 3aJaHHOTO apU(METHUECKOTO BEIPKEHUSL.
PekypcHBHBIE AJITOPUTMBI 00X071a JiepeBa. Vcrnonb3oBaHue creka u
ouepeu 1 o0xona nepesa. JMHaMu4eckoe MporpaMMHUPOBaHUE KaK
METO/] pELIICHUsI 33]1a4 C COXPaHEHUEM MPOMEXYTOYHBIX PE3YJIbTATOB.
Banmauu, peraeMple ¢ MOMOUIBIO ANHAMUYECKOTO MPOrpaMMHUPOBAHUS:
BHIYKCIICHUE PEKYPCUBHBIX (DYHKIWH, TOACUET

KOJIMYECTBA BAPHAHTOB, 331241 ONTUMH3ALUH

Hcrionp30BaTh aIrOpuTM «pemero DpaTocdeHa s moucka
MPOCTBIXYHCEN B 33JaHHOM AHana3oHe. [10sSCHATh NPUHIUIIEL
00pabOTKN MHOT'OPa3psTHBIX LEJTBIX YHCE U PEan30BbIBATh
COOTBETCTBYIOIIME aJITOPUTMBI Ha SA3bIKE IPOrPaMMHPOBAHUSL.
[TpumeHsTH clioBapH (acCOMaTHBHBIE MACCHBBI,
oTOOpakeHws1) B 3a7ja4ax 00paObOTKU TaHHBIX. BEIMOIHAT
[IPOCTOM aHANIN3 TEKCTA Ha €CTECTBEHHOM S3BbIKE, B TOM UHUCIIEe
C MICIIOJIb30BAHHEM PETYISAPHBIX BeIpakeHUH. [ToAcHTH
MPUHIUIIEI pabOTHI CTEKa U OUepeIn, UCIIONB30BaTh CTEKU

1 o4epeau s peleHHus alrOpUTMHUYECKUX 3a1a4.
Peanmi30BBIBaTh 1 HCHONB30BAThH IBOUYHEIEC (OMHAPHBIE)
ImepeBbst ¥ rpadbl JUIA pelieHuns 3a1a4 00padOTKH JaHHBIX.
Vcrnonp30BaTh TMHAMUYECKOE NTPOrpaMMHUPOBAaHUE

TSl BBIYHCIICHNS] PEKYPCUBHBIX (PYHKINH, moacuéra
KOJIMYECTBA BAPUAHTOB U PELLICHUS 3a7[ay ONTHMU3ALINH.
[MpakTryeckne paboOTHI:

1. ITouck mpocThIX YKCeN B 3aJaHHOM JIMana30He.

2. Peanmauvm BBIUYHMCIICHUHN

C MHOI'OpaspsIHbIMH YHCJIIaMU.

3. [TocTpoeHue andaBUTHO- YACTOTHOTO CIOBAPSI ISt
3aJlaHHOTO TEKCTa.

4. AHanu3 TEeKCTa Ha €CTECTBEHHOM SI3bIKE.

S. Brrunciienne aprudMeTnieckoro BeIpaXkeHHsI,
3anucaHHOro

B ocT(UKCHON popme.

6. Hcnonb3oBanue ouepea.

7. Hcnonp3oBaHue nepeBbeB

711 BEIYMCICHUS api()METHYECKIX BBIPAXKECHHH.

8. Beruncnenue 1ivHbl KpaT4allero myTH MEXIy
BepiHaMu rpada (aroputm JIelkcTpsl).

9. Beruuciienre pekypcuBHbBIX (DYHKIHI C TOMOIIBIO
ITTHAMHIYECKOTO IIPOrPaMMHUPOBAHUSL.

10. [Toncuér xonuyecTBa BapHaHTOB C IIOMOIIBIO
ITMHAMHIYECKOTO IIPOrPaMMHUPOBAHUSL.

11. Permrenne 3agau onruMu3annu

C TIOMOIIIBI0 JTMHAMHUYECKOI0 IIPOrpaMMHUPOBAHUA




2.3 (OCHOBBI 00BEKTHO- 16 [MousiTrie 00 0OOBEKTHO- OPUEHTHPOBAHHOM TIPOrPAMMHUPOBAHHH. [MosicHATH OCHOBHBIE IPHHIUITBIOOhEKTHO-OPUEHTHPOBAHHOT'O

OpUEHTHUPOBAHHOTO OO0BeKTHI 1 Kitacchl. CBoiicTBa U MeTOBI 00beKTOB. OOBEKTHO- rporpaMMmupoBaHust. [[poeKTUPOBATH U UCHIOIB30BATHIIPOCTHIE

MPOrpaMMUPOBAHUS OpPHECHTUPOBAHHEIN aHAIN3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO- [KJIACCH 00BEKTOB. [IpOeKTHPOBATE HepapXUH KIaCCOBIIS
OPUEHTUPOBAHHOTO MoAxoa. UHKancynsauus, HacieJ0BaHue, oI caHus peIMeTHON o0macT. Pa3pabaTsiBaTh mporpamMmel
rrommopdu3M. Cpenbl OBICTPOI pa3pabOTKH MPOTpaMM. c rpadmdeckum uHTEpdeiicom. M3ydaTs BTOPOIt SI3BIK

[MpoekTrpoBanue wHTEpdetica momp3oBarens. Vcnonbp30BaHUe TOTOBBIX  [porpaMmMupoBanus IIpakmuueckue paoomol:
[YIIpaBJIIEMBIX3JIEMEHTOB LTS TOCTPOCHUS HHTEpdeiica.

0030p s3BIKOB MporpammupoBanus. [IoHsTHE 0 MapaaurMax
MPOrpaMMUPOBaHUS. H3yyuenue 8mopo2o A3bIKa NPoSpamMmuposans

I. Hcnonvzosanue 20moswlx K1accoss npozcpavme.

2. Paspabomxa npocmotii npoepammeic ucnoivzosanuem
K1ACCO8.

3. Paszpabomxa knacca, ucnonvzyrouje2o UHKancyIsayuio.
4. Paspabomxa uepapxuu knaccoa.

5. PaspaGomxa npozpamme
c epaguueckum unmepgeticom

Hroro mo pazneny 50

Paznen 3. UHpopMannoHHbIE TEXHOJIOTHA

3.1 KommbroTepHo- 3 (DTarbl KOMIIBIOTEPHO- MATEMATHYECKOT0 MOJICTUPOBAHUS:TIOCTAHOBKA  [BBIIENSITH 3TAIbl KOMIIBIOTEPHO- MAaTEMAaTUIECKOTO
MATCMATHYCCKOC Bagadu, pa3pa60TKa MOJCIIH, TeCTHpOBaHHe MOJCIIH, KOMHB}OTCprIﬁ MO}IGJ’[I/IpOBaHI/IHI/I peaHI/ISOBbIBaTB HUX C IOMOIIBHO
MOJIEITUPOBaHUE PKCIIEPUMEHT, aHAJIU3 Pe3yJIbTaTOB MoAenupoBanus. [luckperu3anus npunporpaMMHoro odecredenus. [10sSCHATh HEOOXOAUMOCTD U

MAaTEMATHYCCKOM MOJICJ'II/IpOBaHI/II/I HCHpCpBIBHBIX l'lpOL[eCCOB. CyU_[HOCTI) JII/ICerTI/I?;a[H/II/I HpI/I peI_HeHI/II/I BBIYHUCIIUTCIBbHBIX
MozenupoBaHue ABKCHUA. MonenupoBaHie OHOIOTMYECKUX CUCTEM.  [3a7[ad ¢ MTOMOIIBI0 KOMITBIOTEPOB. VConb30BaTh
MaTeMaTHyeCcKre MOJIEIN B 9KOHOMHUKE. BrruncnurensHbie MMUTALMOHHOE MOZAEINPOBAHKE, B TOM YHCJIE HA OCHOBE
PKCIEPUMEHTHI ¢ MoAesIMH. KoMIbIoTepHOE MOJICTUPOBAaHIE CHCTEM BEPOSTHOCTHBIX Mojieneld. OOpabaThIBaTh Pe3yJIbTaThI
ynpaBienus. O6paboTKa pe3yIbTaToB dKCIIepUMeHTa. Meton brcriepuMenTa. [IpakTudeckue paboTh:
HAMMEHBIINX KBaApaToB. OIEeHKa YHCIOBBIX apaMeTPOB MOJCTHUPYEMBbIX|l . MogenupoBaHue ABHKCHUS.
00BEKTOB U IpoIieccoB. BoccTaHOBIEHNE 3aBUCUMOCTEH 110 pe3yapTaTaM [2. MogenupoBaHrue OHOTOTHYECKUX CHCTEM.
bkcnepuMenTa. BepostHocTHBIe Moaenu. Meronst MonTe-Kapso. 3. MMuTaMOHHOE MOAEIUPOBAHNE C TIOMOILBIO METONIA
MmuranmonHoe MonenrpoBanue. CHUCTeMbl MaccoBOro odcinyxuBanus  [Monte-Kapio.

4. O0paboTKa pe3ylIbTaTOB IKCIIEPUMEHTA




3.2 [ba3bl naHHBIX 10 Tabnmunble (pensaonnsie) 6a3pl naHHBIX. Tabmuna — npeacrasineHne  [XapakTepnu3oBaTh 0a3y JaHHBIX KAKMOZAEb IPEIMETHOMN
CBeJeHUI 00 oHOTUITHBIX 00bekTax. [lomne, 3amuck. Kirrou tabmuip. obmactu. [IpoekTipoBaTh MHOTOTAOINYHYIO Oa3yaaHHbIX.
IPaGoTtac roToBoii 0a3oii naHHBIX. 3anonHeHne0a3bl JaHHbIX. [lonck, OcCyIIecTBIATh BBOJ M pEIaKTHPOBAHUEJAHHBIX.
COPTHPOBKa M (pUIIBTpaIys JaHHBIX. 3arpoCkl Ha BEIOOPKY JaHHBIX. OcCyIIecTBIATS COPTUPOBKY, TIOMCKY BBIOOP JTaHHBIX B
3anpocs! ¢ mapaMeTpamMu. Beraucnsemsle NONSB 3anpocax. roToBOH 0a3e naHHBIX. POPMHUPOBATH 3aIPOCH! HA TIOMCK
IMmuororabnuunbie 6a3bl JaHHBIX. TUIIBI CBSI3EH MEX Y TaOIHIaAMH. ITAaHHBIX B CpeJie CHCTEMBI YIIpaBIeHUI0a3aMH JaHHbIX.
Bremrauii ximod. L{enocTHOCTH 6a3bl JaHHBIX. 3aPOCHI K 'YnpaBiaThk 6a30i JaHHBIX C TOMOIIBIO POCTHIX 3aIIPOCOBHA
MHOTOTaOMMYHBIMOa3aM JaHHBIX. OcHosHble npuryunst Hopmanuzayuu  3bike SQL. [TosCHATH 00JIaCTH TPUMEHEHUS, IOCTOMHCTRA U
a3 Oanuwix. Asvik ynpasnenus oannvimu SQL. Cozdanue npocmoix HETOCTATKU HEPEIAIMOHHBIX 0a3 TaHHBIX
Banpocos na sazvike SQL na 66160pKyOanHbix U3 00HOU MadaUYbL. B CPAaBHEHMU C PENALMOHHBIMH.

\Hepenayuonuvie 6asvl 0anHbix. DKChepmuble CUCEeMbl ITpakmuueckue padomut:
1. Paboma ¢ 2omosoii 6asoii dannvix.
2. Paspabomra mrocomabauunot 6a3piOaHHbIX.
3. 3anpocul k MHO2OMAbIUUHOU OA3COAHHDIX.
4. Vnpasnenue dannvimu ¢ nomoubio
s1301ka SQL

3.3 Be6-caiiTh 14 MuTepHeT-npunoxenus. [IonsaTue o cepBepHON U KIMEHTCKOM 4acTsaX [10sCHATH NPUHLIUIIBI TEXHOJIOTHU «KIIMEHT — CEPBEP» HA

caiita. TeXHONMOrHsl KKJIMEHT — cepBep», € JOCTOMHCTBA U HEAOCTaTKU.  [IPHMEpPEeB3auMOJICHCTBHS Opay3epa 1 BeO-cepBepa.

OcHobl s1361ka HTML 1 kackaanbix tadmun cruseid (CSS). Cuenapun HalCo3aBath IPOCThIe BEO-CTPaHUIIBI, HCIONB3Ys S3bIK

s3b1ke JavaScript. @opmbl Ha BeO-cTpanuiie. Pasmeinenne BeO-caiitoB.  [pazmerkr HTML, kackanHple TAOMUIBICTHIICH U CLIEHAPUH Ha

'Ycmyra xoctuHra. 3arpyska (aiiioB Ha caiit si3pike JavaScript. OMChIBaTh TEXHOIOTHIO Pa3MeNCHUs
caiiroB B cetn Untepuer./Ipakmuueckue pabomot:
1. Cosoanue MeKcmogotieed-cmpaHuybl.
2.  Cosoanue 8eO-cmpanuybl, 8KkaOYaOuel
Wyremumeouiinvie 06veKmol (PUCYHKU, 38YKOBble OaHHbIE,
61L0€0).
3. Odghopmnenue cmparuyvl ¢ ROMOWBIOKACKAOHBIX MAOUY
cmuetl.
4. Hcnonvzosanue cyeHapues Ha si3vike
VavaScript

3.4 Komnbroteprasrpaduka 3 BBo n300pakeH i ¢ UCITONb30BAHUEMPAZTHYHBIX UPPOBBIX YCTPOUCTB [BRIMONHATE O0IIYI0 KOPPEKIUIONHU(POBBIX H300paXKESHHIA.

(pOoBBIX oTOATITAPATOB I MUKPOCKOIIOB, BUACOKaMep, CKAaHEPOBU
Impyrux yctpoicts). I'padrraecknii penakrop. Paspermienre.
KagpupoBanue. McnpaBieHue nepcrnekTuBbl. I 'uctorpamMmma.
Koppexkmust ypoBHeH, koppekius 1ieta. OOeciiBeUMBaHUE [IBETHBIX
m300pakeHnid. Peryms. Pabora ¢ obmactamu. OuibTpeL.
IMHOrOoCnoiHbIe N300paXkeHws. TeKCTOBBIE cI0M. Macka CITos.
Kanansl. Coxpanenue BoineneHHoi oomactu. [logroroBka mwurmrocTpamnmit
s BeO-caiiToB. AHUMHPOBaHHBIE H300pakeHus. BexTopHas rpaduka.
[IpumuTBEL. 3MeHEeHUE nopsiiKa 3J1eMeHTOB. BolpaBHUBaHME,
pactipenenenue. I'pynnuposka. Kpussie. @opmaTsl BEKTOPHBIX
prcyHKoB. Vcrionp30BaHne KOHTYpOB. BekTopu3anus pacTpoBbIX

m300pakeHni. [IpUHIMIBI MOCTPOCHUS M PEIAKTHPOBAHUS TPEXMEPHBIX

[TpyMeHATh HHCTPYMEHTHI Ipaduueckoro peaakropa K
OTIENBHBIMOONIACTSIM H300paskeHwst. CTPOUTh MHOTOCIIOMHBIE
M300paKEeHHUs C UCTIONB30BaHHEM MacOK, TOTOBUTh
WJLTIOCTPALMK JJIs pa3sMelleHns] Ha BeO-caiitax, co3iaBaTh
AHUMHpPOBaHHBIE H300pakeHNst. Co3qaBaTh BEKTOPHEIE
M300pa)KEHHSI C TIOMOIIIBIO PeTaKTOpa BEKTOPHOU TpapuKi
WITH MHCTPYMEHTOB TEKCTOBOTO TPOIIECCOpA.

[MpakTrdaeckue paboOTHI:

1. O6pabotka nmndppoBsIx Gororpadwuii (kaapupoBaHue,
MCTIpaBIICHHE ITEPCIIEKTHBBI, KOPPEKIUS YPOBHEH, KOPPEKIIHS
I[BETA).

2. Peryms mudpossix dororpaduii.




mozaeneil. Cerounble moaenu. Martepuansl. MoaenupoBaHue UCTOYHUKOB

3. MHorocoiiHbIe H300paXKEHUsL.

ocBeteHns. Kamepsl. AymutuBHbIe TexHONMOTHU (3D- IpHHTEPHI). 4. AHMMUpOBaHHbBIE N300pa’KeHNSI.
[ToHsiTHE O BUPTYaNbHOM PEAIbHOCTH U IOMOTHEHHOU S. Bekropnas rpaduxa
[pEaTbHOCTH
3.5 3D-MonenupoBaHue 3 [IpyHIUIIBI TOCTPOEHUS U PEJAKTUPOBAHUS TPEXMEPHBIXMOEINEH. [TosCHATH MPUHIMIBI TOCTPOCHUATPEXMEPHBIX MOJETIEH.
Certounsle Moaenu. MaTtepuainsl. MoaenupoBaHue HCTOYHUKOB BEIMONHATH Onepanyy o NOCTPOSHUION PEAAKTHPOBAHHUIO
ocBeteHns. Kamepsl. AnutuBHbIe TexHONOorun (3D- npuHTEpHI). TpEXMEPHBIX Monenel. PasmemaTs Ha BUPTyalIbHOM ClieHe
[ToHsTHE O BUPTYaNbHON PeanbHOCTUH JIOTIOIHEHHOM pearbHOCTH MCTOYHUKHU OCBEIIEHU U KaMepsl. [IpuBoAUTE TpUMephI
MCIIOJIb30BAaHUSTEXHOIOT U BUPTYaIbHOU
1 TOTIOJTHEHHOM peanbHOCTH.
ITpakmuueckue padomoi:
1. Coszoanue npocmuix mpéxmepnvixmodenei.
2. Cemounvie modenu.
3. Penoepune
Hroro mo pazneny 48
Pe3epBHOE BpeMs 20
OBIIEE KOJIMYECTBO 136

YACOB IO ITPOTPAMME




YYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA3OBATEJBHOI'O
MPOLECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYEHUKA

WNudopmaruka. 10 xnacc. ba3oBelii ypoBeHb: yaeOHUK

Astop(s): Cemakun U. I'. / Xennep E. K. / llleunna T. 1O.

WNudopmaruka. 11 knacc. ba3oBelii ypoBeHb: y4eOHUK

Astop(s): Cemakun U. I'. / Xennep E. K. / llenna T. 1O.

METOAUYECKUE MATEPHUAJIBI IS YUUTEJIA
WNudopmaruka. 10 knacc. ba3oBsiii ypoBeHb: y4eOHUK
Astop(s): Cemakun U. I'. / Xennep E. K. / llenna T. 1O.
WNudopmaruka. 11 knacc. ba3oBsiii ypoBeHb: y4eOHUK
Astop(bl): Cemaxun U. I'. / Xennep E. K. / lllenna T. O.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

https://www.yaklass.ru/p/informatika




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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