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IHHOACHUTEJIbBHASA 3AIITMCKA

[Iporpamma no undopmartuke (yrayOaE€HHBIN YPOBEHB) HA YPOBHE CPEIHETO
oOmiero o0Opa3oBaHusl pa3pabOTaHa Ha OCHOBE TpEOOBAHMU K pe3yibTaTaM
OCBOCHMSI OCHOBHOM  00pa3oBaTeNbHONM  NPOrpaMMbl  CPEAHEr0  OOLIEro
oOpazoBanusi, npeacraieHHbIXx B PI'OC COO, a taxxke (denepanbHOil paboueit
IPOrpaMMbl BOCITUTAHUS.

[TporpamMma o nHpopMaTuke 1aET NpeICTaBICHHUE O LEIX, 00LIEeH CTpaTeruu
00Oy4eHus1, BOCIIUTAHUS U Pa3BUTHsI 00YUaIOIIMXCs CPEACTBAMU yUeOHOTO IpeiMeTa
«Mnpopmarukay Ha yLIyOJIEHHOM YpPOBHE, YCTAaHABIMBAET O0sA3aTEIbHOE
IIPEAMETHOE COJIEp)KaHUE, TPETYCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE 10 pa3jiesiaM
U TEMaM Kypca, ONpEeIeNseT pacupeiesieHue ero mno kiaccam (rogam H3ydeHus),
Na€T NMPUMEPHOE paclpeneseHe Y4eOHbIX 4YacoB IO TEMAaTHMYECKUM pa3jesiaM
Kypca U pEeKOMEHAYeMylo (IPUMEPHYI0) MOCIEI0BATEIbHOCTh WX M3YyUYEHHUS C
Y4ETOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBA3€H, JIOTUKA YYEOHOrO
npolecca, BO3paCTHBIX 0COOEHHOCTEN 00yJaromuXcsl.

[IporpamMma 1o nHpoOpMaTUKE ONPEENIIET KOJTUUYECTBEHHbBIE U KAUECTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuasa sl KaXJ0ro rojia U3yuyeHus, B TOM YUCIIE
JUISL COZIEP KATENIbHOTO HANOJHEHUs pPa3HOro BUJA KOHTPOJIA (IMPOMEXYTOUHOU
aTTecTaluu oOyyaronuxcs, BCEPOCCUICKHUX IIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arrecranuu). [IporpamMmma o nndopmaTuke sSBIsSETCS
OCHOBOM JJIi COCTaBJICHHUS AaBTOPCKUX YYEOHBIX HporpaMM U Y4eOHHUKOB,
MOYPOYHOTO TUTAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTuka B cpegHeM 00111eM 00pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAyYHOM JUCUUIUIMHBI, U3ydaroumen
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3aIMH UH(POPMAIIMOHHBIX
IPOLIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU ~ NPUMEHEHHS  HH(OPMATUKH, TPEXKIAE  BCETO
UH(OPMAIMOHHbIE TEXHOJIOTUH, YIIPABICHUE U COLIMAIBHYIO CPEPY;

MEXIUCUUIUIMHAPHBIA  XapakTep HMHPOPMATUKM U MH(OPMALMOHHOU
NESTEIbHOCTH.

Kypc undopmatuku 1 ypoBHsI cpeAHEro oOmero oOpa3oBaHUS SBISETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHOW MOJATOTOBKM O0O0yYarolmuxcsi B 00J1acTu
UH(OPMATUKU U HUHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMHUpaeTcs
Ha coJlepKaHue Kypca MH()OPMATHKH YPOBHS OCHOBHOTO OOIIETr0 0Opa3oBaHUs U
ONBIT  IOCTOSSHHOTO  NPUMEHEHUs  HMH(OPMALHMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, JaéT TEOPETUUYECKOE OCMBICIEHHME, MHTEPIPETALn0 U 0000IIeHNne
ATOTO OIbITA.

Pe3ynbpTarel  yriyOJ€HHOTO  ypOBHS ~ M3y4€HUsT ydeOHOro MpeaMeTra
«UupopmaTikay OpHEHTUPOBaHbl Ha TOJY4YEHHE KOMIIETEHTHOCTEH  yis



nociuenyroneil npodeccuoHaIbHOM NEATebHOCTH KaK B paMKax JaHHOU
npeAMETHON 00J1acTH, TaK U B CMEXKHBIX ¢ Hel o0macTsax. OHU BKIIIOYAIOT B CeOS:

OBJIAJICHUE KJIIOYEBBIMU TOHATHSIMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCS JlaHHAs TMpeaMeTHas 00JIacTh, PAcCMO3HABAHHE COOTBETCTBYIOIIUX UM
IPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTH JEMOHCTPUPOBATH PA3IUYHbBIC MTOAXOIbI
K U3YUYCHUIO SBJIICHHUH, XapaKTEPHBIX I U3y4aeMO# IpeIMETHON 00J1acTH;

YyMEHUE pelIaTh THUIOBBIE TIPAKTHYECKHE W TEOPETHUYECKUE 3a/auH,
XapaKTepHbIE IS HWCIOJIB30BAHUS METOJOB W HWHCTPYMEHTapusi JTaHHOU
IpeaMETHOM 00JacTu;

HaJIM4YME TPEACTABJICHUN O JaHHOW MpeAMETHOM 00JIacTU KakK IEIOCTHOMN
TeOpuu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBS3AX CO CMEXHBIMU OO0JaCTSIMHU
3HAHUM.

B pamkax yriayOGn€HHOTO ypoBHSI M3ydeHHs] MH()OPMATUKH 00ECIeYNBACTCS
IIeJICHANpPaBIIeHHAs] TIOJITOTOBKA OOyYaronuxcsi K MPOJODKEHUI0 00pa3oBaHUsS B
opraHuzanusx  npodecCUuOHAIbHOrO  O0pa3oBaHUA MO  CIECHHAIBHOCTSM,
HETIOCPEJICTBEHHO CBSI3aHHBIM C IU(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
nporpaMMHasi MHXEHepusi, MHpopMalimoHHass 0e30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTHUU, MOOWIbHBICE CHCTEMBl U CETH, OOJbIINE JaHHBIE U
MalIMHHOE O0Oy4YeHUE, TMPOMBINUICHHBIM WHTEPHET BEIIeH, HCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTMH OECIpPOBOJHON CBS3U, POOOTOTEXHHKA, KBAaHTOBBIC
TEXHOJIOTUH, CHUCTEMBI PACIPEACIEHHOTO PEeCTpa, TEXHOJOTHH BHUPTYaTbHOW H
JOTIOJITHEHHOW pEaIbHOCTEM.

OcHoBHass 1enb wu3yudeHus ydeOHoro mnpenmera «MHpopmatuka» Ha
yIIIyOJIEHHOM ypOBHE cpefaHero oOmiero oOpa3oBaHus —  OOecCIeueHHE
JTaNbHEHUIIET0 pa3BUTHSA WH()OPMAIMOHHBIX KOMITETEHIIUHA OO0YyYaromerocs, ero
TOTOBHOCTH K JKA3HH B YCJIOBHSIX Pa3BUBAIONIETOCS WH()OPMAITMOHHOTO 00IIEeCTBa
¥ BO3pACTAIONICH KOHKYPEHIIMM Ha pBIHKE Tpyaa. B CBs3M C ATUM H3ydeHUE
uHpopmatuku B 10—11 kitaccax 10mKHO 00€CTIEUUTD:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJIU
uHQOpPMATUKHA, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIIECTRE;

c(hOpPMHUPOBAHHOCTh OCHOB JIOTMYECKOTO U aJTOPUTMUYECKOTO MBIIUICHHUS;

c(OpMHUPOBAHHOCTh YMEHUW pa3iuyaTh (aKTbl U OILIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJBI, BHJICTh HMX CBS3b C KPUTCPUSIMH OIICHUBAHUS M CBSI3b
KPUTEPHUEB C ONPEACIEHHON CHCTEMOM IIEHHOCTEH, MPOBEPITH HA TOCTOBEPHOCTD U
00001maTs nHpOpMAIIHIO;

c(OPMHUPOBAHHOCTh  TPEJICTABIICHUNA O BIUAHUM  HH(POPMAIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJOBeKa B O0OIIECTBE, IMOHMMAHUE COIUAIBHOTO,
SKOHOMHUYECKOTO, IMOJMTHYECKOTO, KYJIbTYPHOTO, FOPUINYECKOTO, IMPUPOIHOTO,



3ProOHOMHUYECKOTO, MEIUIMHCKOTO u (bU3UO0JIOTHYECKOTO KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MIPUHATHE MPABOBBIX U 3TUUECKUX ACTIEKTOB MH(POPMAITMOHHBIX TEXHOJIOTHUH,
OCO3HAHHUE OTBETCTBEHHOCTHM JIIOJICH, BOBJIICUEHHBLIX B CO3JaHHUE U HCIIOJIL30BaHUEC
UH()OPMAIIMOHHBIX CUCTEM, paclpocTpaHeHue HHGOpMaIIIH;

CO3/IaHUE YCJIOBUHM JIJIi Pa3BUTHUSl HABBIKOB y4E€OHOM, MPOEKTHOMN, HAY4YHO-
UCCIIEJIOBATEILCKOM M TBOPYECKOW NESITEIHbHOCTH, MOTHBALUM OOYYaIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxanum yue6Horo mpeamera «MHbopMaTHKa BBIICISIOTCS YETHIPE
TEMaTUYECKUX pa3Jieiia.

Paznen «llu¢gpoBast rpaMOTHOCTH» IIOCBAILIEH BOIPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHHUS, BKIHOYas
KOMITBIOTEPHBIC CETH, HCTIOJIb30BAHHUIO CPEACTB OIEPAIIMOHHON CHCTEMBI, paboTe B
cetnu HHTepHET W UCIOIB30BAHUIO WHTEPHET-CEPBUCOB, HH(OPMAIIMOHHON
0E€30I1aCHOCTH.

Paznen «Teopernueckue oCHOBbI HMHGPOPMATHUKH» BKJIOYAaeT B cels
NOHSATUMHBIM anmnapaT HMHGPOPMATUKH, BOIMPOCHl KOAUPOBaHUS HUH(MOpMaINH,
u3MepeHuss MHOOPMAIIMOHHOTO 00BhEMA JaHHBIX, OCHOBBI alreOphl JOTHKU H
KOMITBFOTEPHOTO MOJEINPOBAHHUS.

Paznen «AaropurvMbl M NPOrpaMMHPOBAHME» HANpPaBJICH Ha Pa3BUTHUE
AITOPUTMHUYECKOTO MBIIIJIEHUS, Pa3paO0TKy aJTOPUTMOB U OIIEHKY UX CJI0KHOCTH,
dbopMHUpOBaHNE HABBHIKOB pPEAM3AIlMU MPOTPAMM Ha S3BIKAX MPOTPAMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «ndopManmoHHbIe  TEXHOJOIrMHM»  TIOCBAIIEH  BOIPOCAM
NPUMEHEHHUST WH(OPMAIIMOHHBIX TEXHOJIOTHH, pPEalM30BAaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIE B 3aJa4ax aHajau3a
JTAHHBIX, HCIOJB30BAaHUIO 0a3 JAaHHBIX W JJICKTPOHHBIX TaOIHUI[ IS PEIICHUS
MPUKJIAIHBIX 33/1a4.

B mpuBenénHom panee coaepkaHuu ydeOHoro npeamera «MubopmaTuka
KYPCHUBOM BBIJICJICHBI JIOMTOJTHUTEIbHBIE TEMbI, KOTOPBIE HE BXOAAT B 00s3aTEILHYIO
nporpamMmy OOyYe€HUsl, HO MOTYT OBITh MPEMJIOAKEHBI ISl U3YUEHUS] OTACIIbHBIM
MOTHBHPOBAHHBIM M CIIOCOOHBIM 00YyYarOIITUMCS.

YrnyOnéHuHelii  ypoBEeHb H3yYeHHS WH(POPMATUKH PEKOMEHAYeTCs IS
TEXHOJIOTUYECKOTO  TpoQuisi, OPUEHTUPOBAHHOIO HA  HMHXKEHEPHYIO W
uHpopMalMOHHYIO c(depbl JeATeNbHOCTU. YTIyOJEHHBIA YpPOBEHb W3y4YCHUS
nH(popMaTHKH 00€CIIeUnBACT: MOATOTOBKY OOYYaIOIIUXCS, OPUECHTUPOBAHHBIX HA
CIICIMAJIBHOCTH B 00JacTh WH(GOPMAIMOHHBIX TEXHOJOTUA W HWHKCHEPHBIC
CIICHUAIBHOCTH, YYaCTHE B NPOEKTHOM M HCCIENOBATEIBCKOU HEATEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMU HaIpaBJICHUSIMU OTpacid WHOOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, IMMOATOTOBKY K YYaCTHIO B OJIMMITHAJaX M Clade
EnuHoro rocymapcTBEHHOTO SK3aMeHa 10 HHPOpPMaTHKE.

[TocnemoBaTenbHOCTh M3YUYEHUS TEM B TIpeaesiax OJHOTO Toja OO0ydeHUs
MOXeET OBITh H3MEHEHAa II0 YCMOTPEHHUIO YYHMTENIS IPH IOATOTOBKE padoueci
IIPOrPaMMBbI U TIOYPOYHOTO TIJIaHUPOBAHHS.

OO611ee YKCIIO YacoB, PEKOMEHIOBAHHBIX JUI U3YYCHUS HHPOPMATUKKH — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 gacos (4 gaca
B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

udpoBasi rpaMOTHOCTD

TpeGoBaHus TEXHUKN O€30MACHOCTU U TUTUEHBI TPU paboTe C KOMITbIOTEPaMH
U JPYTUMU KOMIIOHEHTaMH [IU(POBOTO OKPYKEHUS.

[TpunIUTEI PabOTHI KOMIBIOTEPOB W KOMITBIOTEPHBIX CHUCTEM. APXHUTEKTypa
¢bon Heitmana. ABTOMAaTHYECKOE BBIMOJHEHHE IPOTPAMMBI  ITPOIIECCOPOM.
OnepaTuBHas, IMOCTOSIHHAs W JoJroBpeMeHHas mnamsaTb. OOMEH JaHHBIMHU C
noMomibio mrH. KoHTposiepsl BHEMHUX YCTPOMCTB. [IpsAMoii 1oCcTyn K MamsTH.

OCHOBHBIE  TEHICHUWH  Pa3BUTUSA KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannenbHble BbIuKcIeHUs.. MHOTONpOLIECCOPHBIE CUCTEMBI. CyNIEpKOMITbIOTEPHI.
Pacnipenenénnple BBIYMCIUTEIBHBIE CUCTEMBI M 00pabOTKa OONBIIUX JAHHBIX.
MoOunibHbIE IMPPOBBIE YCTPOUCTBA U MX POJb B KOMMYHHUKaIUsAX. BcTpoeHHbIe
KOMITbIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3HpPOBaHHBIEC MPOU3BOICTBRA.

[TporpammHoOe oOecTieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bun
IporpaMMHOro oOecredeHus: U uX HazHadueHne. OCOOEHHOCTH MPOTPAMMHOTO
obOecrieueHrss MOOWJIBHBIX ycTpoiicTB. [lapannenbHoe mporpaMMHpOBaHUE.
CucteMHoe mnporpamMmHoe oOecreueHue. OrmnepalnroHHbIE CUCTEMbl. Y THIIMTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JAEUMHCTAUIALUSA  OPOrPAMMHOIO
o0ecreyeHHsI.

daitnoBbie cuctembl. [IpuHIMIBI pa3MelieHuss W UMEHOBaHUs (GaioB B
nojroBpeMeHHoU namatu. [llabnonsl 11t onucanus rpyi (aiaos.

[IporpammHoe oGecrnieuenue. JIMieH3upoBaHue MPOrpaMMHOIO 00ECIIeYeHUS
u U dpoBbIX pecypcoB. [IponpuerapHoe u cB0OOOHOE TPOrpaMMHOE 0OECTIEUEHHE.
KoMmmepueckoe 1 HEKOMMEPYECKOE HCIIOIh30BaHUE MPOTPAMMHOTO 00eCIIeUeHUs
U UG poBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAEMas 3aKOHOIATEIIHCTBOM
Poccuniickoii ®enepaunu 3a HENPAaBOMEPHOE WCIIOJIb30BAaHUE IPOrPAMMHOIO
obecrnieueHus: U HUPPOBBIX PECYPCOB.

[IpuHUHUIBI TOCTPOCHUS U ANNIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeteBble potokodibl. Cetb UHTEpHET. Anpecanus B cetu MutepHet. [IpoTokobl
creka TCP/IP. CucremMa JTOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moaceTH ¢ mOMOIIBIO Macok mojucereil. CereBoe
anMuHUCTpUpoBaHue. [lonmydyeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuusa CBS3U C y31I0M ceTd. OmnpeaeneHue MapuipyTa JABUKEHUS
ITAKETOB.

Buaet  pgestenpHoct B cetu  HMutepHer. CepBucbl  MHTepHera.
['eonndopmaloHHbIe CUCTEMBI. [ '€0JI0KaIIMOHHBIE CEPBUCKHI PEATbHOTO BPEMEHHU



(HampuMep, JIOKalus MOOWJIBHBIX TENE(POHOB, OMNpEIETICHUE 3arpyKEHHOCTH
aBTOMAarucTpasei), MHTEPHET-TOProBisd, OPOHUPOBaHUE OUJIETOB U TOCTUHMUII.

['ocynapcTBeHHBIE AJIEKTPOHHBIE CEpBHCHI M yciayru. ColuanbHbIE CETH —
opraHu3anusi KOJUIGKTUBHOTO B3aUMOJCUCTBUS U oOMeHa naHHbIMH. CereBoi
ATUKET: TMpaBWiia TMOBeIeHUS B KubeprpoctpanctBe. [IpobieMa MoOIMHHOCTH
nosiyueHHoU uHpopmaiuu. OTKpeITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIE W SKOHOMHUYECKHE YTpO3bl, CBA3aHHBIE C HCIOJIb30BaHUEM
“H(})OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoTuid. O0mue mpoOeMbpl 3aIuThl
uHbopMaIu 1 “HPopManoHHOM Oe3omacHocTu. CpeacTBa 3auuThl HHPOpMaATUN
B KOMITbIOTE€PAX, KOMITBIOTEPHBIX CETSIX U aBTOMATU3WPOBAHHBIX HH(DOPMAIIMOHHBIX
cucremax. [IpaBoBoe obOecneuenre nHGOPMAIIMOHHONW 0€30MacHOCTH.

[IpenoTBpanieHue HECaHKIIMOHUPOBAHHOTO nocTyna K JUYHOM
KOH(UICHITNATHLHON WH(POpPMAIIMK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocoObl
O00ppOBl C HUM. AHTHUBUPYCHBIE MporpaMmmbl. OpraHuszanus JHUYHOTO apXuBa
uHpopmaimu. PezepBaoe konuposanue. [laponbHas 3anura apxusa.

[IudpoBanue naHHbIX. CHMMETPUYHBIE M HECUMMETPUYHBIE MIU(DPHIL.
[Mudper npoctoii 3amensl. [ludp Lezaps. [udp Bmxenepa. Anroputm
mdpoBanus RSA.

TeopeTnueckne 0CHOBbI HHPOPMATUKHI

Nudopmanus, nannsie u 3HaHus. MHpopMalimoHHbie TPOILIECCHl B NPUPOJIE,
TEXHUKE U OOLIECTBE.

HempepbiBHBIE W JIUCKPETHBIE BEIMYMHBI M cuUTHaIBL. HeoOxomumocThb
JTUCKpeTU3aluu WHGOpMaIuU, MpeAHa3HAYECHHOW Mg XpaHEHUs, Nepelayd u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEPHBIE  KOJIBI.
JlexoaupoBaHue COOOIICHUI, 3aITMCAHHBIX C TIOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHne OJHO3HAYHO JEKOAMPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHUIIBI U3MEepeHHs KonuecTBa UHpopManuu. AnaBUTHBIA MOIX0] K
OLICHKE KOJIMYeCTBa MH(POPMALIUH.

Cuctembl cuucieHusa. Pa3BépHyTas 3amuch MLENbIX W JPOOHBIX YHUCEN B
NO3UIIMOHHOW cucteme cuucieHusi. CBOWCTBa MO3UIIMOHHOW 3alyCH YHUCHA!
KOJIMYECTBO UG B 3aMUCH, NMPU3HAK JEIMMOCTUA YKCIA Ha OCHOBAHUE CHCTEMbI
CUMCIICHUS. AJITOPUTM TMEpEeBOJIa LEIO0ro Yucia u3 P-u4HON cUCTEMbl CUUCIICHUS B
JNECATUYHYI0. AJTOPUTM IepeBOoJa KOHEUYHOM P-nuHOM 1poOu B JAECSATHUUHYIO.
AJITOPUTM NIEPEBOIA LEIIOT0 YUCIIA U3 IECATUYHON CUCTEMBI CUHCIIEHUS B P-n4uHYI0.
[lepeBoa KOHEYHOM AecsATHYHON JpoOu B P-uunyto. /[BomyHasi, BocbMepu4Has u
[IECTHAALIATEpUYHAsl CUCTEMbl CUUCIICHUS, CBSA3b MEXKIY HUMU. ApudmeTruueckue



omnepanuyu B TNO3WLMOHHBIX CUCTEMAX CUHUCIEHUA. TpoWdyHas ypaBHOBEIIEHHAas
CHCTEMA CUUCIICHUA. [JBOMYHO-AECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanne TtekctoB. Koampoka ASCII. OpHoOailTHBIE KOJIUPOBKH.
Cranmapr UNICODE. Komuposka UTF-8. Omnpenenenune wuHGOPMAIIIOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHU.

KomupoBanne  wuzobpaxkenmit. OueHka  uHOOPMAIMOHHOTO  00BEMa
rpaduyecKuX TaHHBIX MPHU 3aJaHHBIX Pa3pEIICHUH U TJIyOuHE KOJIUPOBAHUS 1[BETA.
IIBetoBhie Momenu. BekTtopHoe komupoBanue. Dopmatsl rpaduydeckux (Ganios.
Tpéxmepnas rpaduka. OpakranbhHas rpaduka.

Koauposanue 3Byka. OnieHka HHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
P 3aJaHHBIX YACTOTE NUCKPETU3AIUU U PA3PATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsitue BbICKa3biBaHUs. BbICcKa3biBaTelbHbIE (HOPMBI
(mpemukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.

Jlornyeckue omepanuu. TaOnuIbl UCTUHHOCTH. JlOrMuYecKue BBIpAKEHUS.
Jlornueckue TtoxaectBa. JlOKa3aTeNnbCTBO JIOTMUECKUX TOXKAECTB C IOMOIIBIO
Ta0IUI] UICTUHHOCTU. JlorruecKkre onepaluu U orepalu HajJl MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTHKUA. ODKBUBAJICHTHBIE MPEOoOpa3oBaHUs JIOTUYECKUX
BbIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUN.

Jlornyeckue QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX
GyHKIUN OT KOJIMYECTBA apryMeHTOB. [10JIHBIE CHCTEMBI JIOTHYECKUX (DYHKITHUMA.

Kanonnueckne  gopmbl  sormdeckux — BolpaxkeHud.  CoBeplieHHbIE
TU3BIOHKTUBHBIE W KOHBIOHKTHBHBIC HOpPMajbHBIE (OPMBI, aNTOPUTMBI HX
MOCTPOECHUS IO TaOIUIE UICTUHHOCTH.

Jlornueckue »>JeMEHTBI B cocTaBe KomibtoTtepa. Tpurrep. Cymmarop.
MHoropa3psausii cymmarop. Iloctpoenne cxeM Ha JOTMYECKUX DJIEMEHTax II0
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHHIO. 3aMUCh JIOTUYECKOrO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBienre LENbIX YHCEN B MHaMATH KoMibiloTepa. OTrpaHHMYE€HHOCTb
vara3oHa YHCEN MpH OrpaHWYEHUH KoJIMuecTBa pa3psaaoB. llepenonHeHue
pa3psiiHON ceTkU. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JOTIOJTHUTEIIBHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBble noruyeckue omneparuu. Jlormueckuit, apupMeTHYECKUd U
mukiudeckud  cnpuru.  llludpoBanne ¢ MNOMONIBI0 MOOUTOBOW  OmEpaluu
«uckmoyaroniee UJINy.

[IpencraBieHne BEHIECTBEHHBIX YHCEN B NaMITH KOMIIBIOTEpA. 3Hayallas
4acTh M MOPSAIOK uucia. Jluana3oH 3HaueHUN BelleCTBEHHbIX uucen. [IpoGnemsl
XPaHECHUS BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYECHUEM KOJIMYECTBA
pa3psnoB. BeinmonHeHne omnepanuii C BEMIECTBEHHBIMM YHUCIAMH, HAKOIUICHHE
OIK1OOK MPU BBIYUCIICHUSX.



AJITOPUTMBI U IPOTPAMMHMPOBAHHE

OmnpeneneHrne BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aJITOPUTMOB
YOPABJICHUS MCIOJIHUTEISIMU M BBIYMCIHUTEIBHBIX alroputmoB. OrnpezaeneHue
MCXOJHBIX JaHHBIX, IPH KOTOPHIX aJITOPUTM MOKET JaTh TPeOyeMbli pe3yibTar.

Oramnbl penieHus 3ajad Ha KoOMIbloTepe. MHCTpyMEHTalbHBIE CpEACTBa:
TPAHCIATOP, OTJIANUYUK, mpoduiupoBmMK. Komnuiasuus u HUHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBbI.

WNuTterpupoBanHas cpeaa pa3pabOTKu. MeToasl  OTJIAIKH  MPOTPAMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmuil. OTnamounsii BeiBoA. [lomiaroBoe
BBITIOJIHEHUE ITporpamMmel. Todku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

A3pik  nporpammupoBanus (Python, Java, C++, C#). Tunbsl gaHHBIX:
LIE€JIOYMCIIEHHBIE, BEIIECTBEHHbIE, CAMBOJIbHBIE, JJorndyeckue. BetBiaenus. CioxHbie
ycnoBus. Llukiel ¢ ycnoBuem. llukibl mo mepemeHHou. B3anmo3ameHsAEMOCTb
pa3nuM4HbBIX BUIAOB I1UKIOB. [MHBapuanT nukina. CocTaBleHME LHMKIA C
UCII0JIb30BAaHUEM 3apaHee ONpeAeIEHHOrO MHBapUaHTa [IUKIIA.

JloxymentupoBaunue nporpamMm. Mcnons3oBanue koMmmeHTapues. Iloaroroska
OMMCAHUS NPOrPaMMbl U HHCTPYKLIMH JIJIs1 TOJIb30BATEIIS.

AnroputMbel 00pabOTKH HATypaJbHBIX YHCEN, 3allMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAax CUMCIICHUs: pa30MeHue 3amucu 4Yucia Ha OTAeNbHble LUQpH,
HaXOXJEHUE CYMMbl W TMpOM3BEIEHUS ULU(Dp, HAXOXKIECHUE MaAKCHUMaIbHOU
(MUHUMAJIBHOM ) TUQPBHI.

HaxoxeHue Bcex MpOCThIX YUCEN B 3aJaHHOM auamnas3oHe. IIpencraBineHue
quciia B BUJE€ HAOOpa MPOCTBIX COMHOKUTENEH. ANTOpUTM OBICTPOrO BO3BEAEHUS
B CTCIICHb.

OO0paboTKa JaHHBIX, XpaHAIuXcs B (aitnax. TexcToBble ¥ TBOUYHBIE (Qailiibl.
@aitnoBble nepeMeHHbIe ((ainoBele ykazarenu). Urenue u3 Qaitna. 3anuce B Qaiti.

Pa3zOuenue 3amaun Ha noazagauun. [loamnporpamMmel (porieaypsl U GyHKIUN).
Pexypcusa. PexypcuBHble 00bekThl ((pakransl). PexypcuBHbIe mporeaypsl u
¢ynkuu. Mcnonb30BaHue cTeKa sl OpraHu3ally PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHne CTaHAApTHOM OHOIMOTEKM sI3bIKa MPOrPAMMHUPOBAHUS.
[logxntoueHue  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOHU3BOAUTEIIEH.
MoynpHBIM NPUHIKAN TOCTPOEHHUS IPOTPAMM.

Yucnennsie MeTobl. TouHOe 1 MpUOIMKEHHOE pelieHns 3aaul. YucneHHble
METOJIbl pEelIeHUs] YpaBHEHUW: MeTojA mnepedopa, METOJA MOJIOBUHHOIO JIEJICHUS.
[Ipubnuk€HHOE BBHIYMCICHUE IJWH KpHUBBIX. Bbluncienuwe muiomaaeit ¢uryp c
MIOMOILBI0 YHUCJIEHHBIX METOJOB (METOJ NPSIMOYTOJbHHKOB, METOJ Tpameruil).
[Touck ™akcumyma (MHHUMYMa) (YHKIIMM OJHOM TEPEeMEHHOW METOJ0M
IIOJIOBUHHOTO JICJICHHUS.



OO0paboTka CHMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QyHKUMH  fA3bIKa
IpOrpaMMHPOBAHUS JIJIE OOpaOOTKM CUMBOJBHBIX CTPOK. AJITOPUTMBI 0OPaOOTKHU
CUMBOJIBHBIX CTPOK: TOJCYET KOJUYECTBA IMIOSBJICHUA CHUMBOJIA B CTPOKE,
pa30ueHue CTPOKH Ha CJIOBa MO MPOOETbHBIM CUMBOJIAM, TOUCK MOACTPOKH BHYTPH
JAHHOM CTPOKH, 3aM€Ha HAWJEHHOW MOJCTPOKH Ha APYryr cTpoky. ['eHepanus
BCEX CJIOB B HEKOTOPOM ajidaBUTe, YIOBICTBOPAIONIMX 3aJaHHBIM OI'PaHUYEHUSIM.
[IpeoOpazoBaHue unciia B CAMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TOCHENOBATENBHOCTH 4YHCEN. Bpluncienne 0000mEHHBIX
XapaKTEPHUCTHK 3JIEMEHTOB MAaCCHBA MJIM YUCIIOBOM MOCIEA0BATEIIBHOCTH (CyMMBI,
IPOU3BEACHUS, CpeIHEro apupMeTUYeCcKOoro, MUHUMAJIbHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBIIETBOPSIOIIUX 3aJlaHHOMY YCIIOBHIO).
JIvHEHBIM MOUCK 3aJaHHOTO 3HAYEHHS B MAaCCHUBE.

CopTtupoBKa 0JHOMEpPHOro MaccuBa. [IpocTbie METOBI COPTUPOBKU (METOJ
nmy3bIpbKa, METOJ BbIOOpa, COpTHUpOBKA BCcTaBKaMu). COPTHPOBKA CIHSHHUEM.
brictpas coptupoBka MaccuBa (anroputM QuickSort). J[BouuHBIH TIOWCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHble MacCHUBBbl (MaTpulpbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aIlOJIHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA M0 3a/IaHHBIM IPAaBHJIAM,
MOMCK 3JIEMEHTa B JBYMEPHOM MAacCCHBE, BBIYMCIECHUE MAKCUMyMa (MUHUMYMa) U
CyMMBbI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, IEPECTAHOBKA CTPOK U CTOJIOLIOB
JBYMEPHOT'O MAaCCHBA.

HNHpopmannoHHbIE TEXHOJIOTHH

TexcroBerit mpoueccop. PenaktupoBanue u ¢opmarupoBanue. [Iposepka
opdorpaduu u rpammartuku. CpeacTBa MOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonws3oBanue  crwiieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOckM, ornaBieHue. KosiektuBHas paboTa ¢ JOKyMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. OO1auHble CEpBUCHL.
Henosas nepenucka. Pedepar. [IpaBuna nuTupoBanust KICTOYHUKOB U 0(OPMIICHUS
oubnuorpaduueckux ccbuiok. OQopMieHUe CIUCKA JUTEpaTyphbl. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TEeXHHYECKHME CpelacTBa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPENICTBA PEAAKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 33/la4yd aHAIW3a JAHHBIX: MPOTHO3HPOBAHUE,
kinaccudukanus, KiacTepuzanus, aHaiu3 OTKIoHeHu#. IlocinenoBaTenbHOCTH
pelieHus 3a7a4 aHajgu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUUCTKA U OIIEHKA
KayecTBa JAaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHUE JaHHBIX,
BHU3yaJIM3alisl JaHHBIX, UHTEpIpeTanusl pe3yiapTaToB. [IporpammHble cpeacTBa u
UHTEPHET-CEPBUCHI ISl 00pabOTKHU U MpeACTaBICHUs JaHHBIX. bobline JTaHHBIE.
MammnHoe o0yuenue. HTeIeKTyanbHbli aHaJIu3 TaHHbIX.



AHanu3 AaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOiuL. BbruncieHue cyMMsl,
cpenHero apupMeTuyecKoro, HaudoIbIIEro (HAMMEHBILIEr0) 3HAYEHHS JTMara3oHa.
Boeruucnenre ko3duuueHta Koppensiuuu JByX psAaoB AaHHbIX. [locTpoeHue
CTONOYAThIX, JMHEWYaTBIX M KpyroBblx jguarpamm. Iloctpoenue rpadukoB
¢ynxkuuii. [lonbop nuHuM TpeHaa, pelieHne 3a4a4 IPOrHO3UPOBAHUSI.

YuclieHHOE pelleHHe YpaBHEHUH C TIOMOIIBI0 Moa0opa mapameTpa.
OnTuMu3anms Kak NOMCK HAWIYYIIEero pelleHus B 3aJaHHBIX yciioBusX. LleneBas
GyHKIM, orpaHnyeHus. JIokaabHbIE U IT00aTbHBIN MUHUMYMBI 11€JIEBOM (DYHKIINH.
Pemenue 3a1a4 ONTUMU3ALUU C TIOMOIIBIO AIEKTPOHHBIX TAOJIHII.

11 KITACC

Teopernueckne 0CHOBbI HH(POPMATHKHI

Teopernyeckue mnNOAXOAbl K OLEHKE KOJu4ecTBa HH(MopManuu. 3akoH
annutuBHOoCcTH MH(popmanuu. Dopmyna Xaprmu. MubopMaius U BEpOSTHOCTb.
®opmyna llleHHoHa.

Anroputmbl cxatus JaHHbIX. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTropuTMBI CKaTUS TAHHBIX C TOTEPSIMU. Y MEHbILIEHHUE TJTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Uien anroputmoB cxkarust JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCUMOCTb BpPEMEHH IN€peladyd  OT
UH(OPMAITMOHHOTO O00BbEMA JAHHBIX M XapaKTEPUCTUK KaHana CBs3u. [IpuduHbI
BO3HUKHOBEHHUSI OMIMOOK mMpu mepenadye JaHHbIX. Kozbl, MO3BOJSIONINE
oOHapyXMBaThb W HWCIHPaBJIATh OMMOKH, BO3HUKAIOLIME MpPHU TEepenaye JaHHBIX.
Paccrosinne Xsmmunra. Koauposanue ¢ noBropenneM 0utoB. Koasl XsMMuHra.

Cuctembl. KoMmmoHeHTBl cucteMbl U UX B3auMmozeincTBue. CHCTEMHBIM
s dext. Yrnpapienue kak nHGoOpMamoHHbIN riporiecc. OOpaTHas CBA3b.

Mopenn n monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOIEITU
MOJIETUPYEMOMY OOBEKTY WJIM IMpOLEcCy, Leau MojaenupoBanus. Gopmanuzanus
IIPUKJIAIHBIX 3a]1a4.

[IpencraBiaeHre pe3ynbTaToB MOJEIMPOBAaHUS B BUAE, YAOOHOM JUIs
BOCHPUSATHS 4eJIOBEKOM. ['paduueckoe npeAcTaBieHne JaHHBIX (CXeMbl, TAOJIHIIbI,
rpadukm).

I'padsl. OcHoBHBIE NOHATHS. Buasl rpagos. Onucanue rpadoB ¢ NOMOUIbIO
MaTpull CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. Pemenune
AITOPUTMHYECKUX 3374, CBSI3aHHBIX C aHamu3oM TpadoB (mocTpoeHue
ONTUMAJIBHOIO TYTH MEXAYy BepliMHaMu Trpada, OmpeaesieHue KOJIUYeCcTBa
Pa3IUYHBIX MyTEH MEXKIy BEPIIMHAMHU OPUEHTHPOBAHHOTO allUKINYECKOTo rpada).

JlepeBbsi. bunapnoe aepeBo. JlepeBbsi moucka. CrocoObl 00xolia aepeBa.
[IpencraBnenne apudMeTHuEeCKUX BHIPAKCHUI B BHUJIE JepeBa. [luckpeTHbie Urpbl
JIByX UTPOKOB ¢ nosiHOM uHpopmarueil. [loctpoenne nepesa nepedopa BapuaHTOB,



ONHUCAaHUE CTPATETUU UTPhl B TaOJIMYHOU (hopMe. BBIMIpHILIHBIE U POUTPHILIHBIE
NO3ULIMH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOrO0 MHTEUIEKTa. CEepBHUCHI MAIIMHHOTO IEPEBOJA U
pacnio3HaBaHusl yCTHOU peun. KorHuTuBHBIE cepBUCHL. MaeHTH(uKamms u Mouck
N300pakKeHUH, pacno3HaBaHHE JULL. CamooOyuatoruecs CUCTEMBI.
NckyCcCTBEHHBIM HMHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmonb3oBaHue METONOB
UCKYCCTBEHHOI'0 MHTEJUIEKTa B oOydarouux cucreMax. Vcrnonb3oBaHHEe METO/IOB
HCKYCCTBEHHOI'O MHTEIUIEKTa B poboToTexHuke. MHTepHeT Bemei. [lepcnexkTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEILIEKTYAJIBHBIX cUCTeM. HelnpoHHbIE ceTH.

AJITOPUTMBI U IPOTPAMMHMPOBAHHE

dopmanuszanus NoHATHUs anropurma. Mamuyna TeroprHra Kak yHUBEpCcaJIbHas
Mozenb Beruucinenui. Tesuc Yépua—TwpropuHra.

OrneHka CIIOXKHOCTH BblUuMclieHUd. Bpemsi paboTel 1 00bEM HCTIOIB3yEeMOM
naMsiTH, WX 3aBUCUMOCTh OT pa3Mepa HCXOIHBIX JaHHbIX. OleHKa
ACUMIITOTUYECKOM  CJIOKHOCTH  QJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHOU
cnoxHocTH. [lepebopHbie anroput™sel. [Ipumeps! pa3InyHbBIX AITOPUTMOB PEIIEHUS
OJITHOM 3a7]a4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

ITonck mpocCThHIX 4YMcesn B 3aJaHHOM JAMAaNa3OHE C MOMOLIBIO aIrOpUTMa
«pemieto DpatocheHar.

MHuoropa3psigHbie Leible Yhciia, 3aJa4 JIJTMHHON apu(METUKH.

CrnoBapu (accollMaTUBHBIC MACCHBBI, OTOOpaXEHUsS). XOII-TaOJHIIbI.
[TocTpoeHue andaBUTHO-4aCTOTHOTO CIOBAPS JIJIS 33JaHHOI'O TEKCTA.

Crexku. AHamu3 NOpaBWIBHOCTH CKOOOYHOIO BBIpaXXEHUsA. Bpluucienue
apu(pMEeTUYECKOrO BBIPaXKEHNUS, 3alIMCAHHOTO B MOCTPUKCHON (hopme.

Ouepenu. Mcnosib30BaHKe 0YEPEAU JI1 BPEMEHHOTO XpPaHEHUS JaHHBIX.

Anroputmel Ha rTpadax. IlocTpoeHne MHHMMaJIBHOIO OCTOBHOIO J€peBa
B3BEILIEHHOTO CBSI3HOTO HEOPHEHTHpOBaHHOTro rpada. KoinyecTBo pa3inuuHbIX
nyTeld Mexay BEepIIMHAMU OPUEHTHUPOBAHHOTO Al[MKIMYECKOro rpada. AaropurMm
JIeHKCTpBI.

JlepeBpsa. Peanmzanus nepesa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYP. BOonYHBIE
(ounapubie) naepeBbs. [locTpoeHue mepeBa IS 3aJaHHOTO apUPMETHIECKOTO
BbIpaxkeHUsl. PekypcuBHBIe aliropuTMbl 00XxoJa JepeBa. Mcnonp3oBaHue creka u
ouepeu A 00Xoja JiepeBa.

JIluHaMH4YeCcKOE TNPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3axad  C
COXPAaHEHUEM IPOMEKYTOUYHBIX pE3YyJIbTATOB. 3aJayd, PEIIaeMble C ITOMOIIBIO
JMHAMMYECKOTO TMPOTPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIIHM,
IIOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4l ONTUMU3ALUU.

[TonsiTue 00 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMUpOBaHUU. OOBEKTHI U
kjaccel. CBoiicTBa U MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIIN3.



Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO IOAXO/A.
WNukancynsuus, HacaeA0BaHue, MOIUMOp(U3M.

Cpensl ObicTpoil pa3paboTku nporpamm. IIpoekTupoBanue uHTEpderica
noJip3oBarens. Vcrnonb3oBaHue rOTOBBIX YIIPABISEMBIX 3JIEMEHTOB JUJIsl HOCTPOCHUS

uHTepdeiica.
O0630p  s3pIKOB  mporpammupoBaHus.  [loHatTme o  mapaaurmax
IPOrPaMMHUPOBAHHSI.

HNHpopMmanuoHHbIE TEXHOJIOTHH

OTanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJEJIHMPOBAHUSA:  TTOCTAHOBKA
3ajayu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJENIH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJACIUPOBAHUS.

Jluckpetuzanusi TpU MaTEeMATHYECKOM MOJICTUPOBAHUU HETPEPHIBHBIX
npoiieccoB. MonenupoBanue JBH>KeHUs1. MoaennpoBaHue OMOTOTHUYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B SKOHOMHKE. BBIYMCIUTENbHBIE 3KCIIEPUMEHTHI C
MOJIEIIIMH.

OG6paboTka pe3ynbTaTOB JKCIEpUMEHTa. MeToJlT HaAauMEHBIIMX KBaJpaToOB.
OreHka YHCIOBBIX TMApaMETPOB MOJCIHPYEMBIX OOBEKTOB U  IIPOIIECCOB.
BoccranoBieHue 3aBUCUMOCTEN IO pe3yJibTaTaM SKCIEPUMEHTA.

BepositHoctHbie  Mogenu.  Metoast  Monte-Kapino.  MMuTannoHHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUS.

Tabnuunble (penAlMOHHBbIC) O0a3bl JaHHBIX. Tabnuia — TMpeiCTaBIICHUE
CBeJIeHUI 00 OJHOTHMIIHBEIX 0oOBekTax. Ilome, 3amuch. Kmorou tabmuipl. Pabora ¢
roToBoM 0a30il naHHBIX. 3amojiHeHWe Oa3bl naHHbIX. [louck, copTupoBKa u
bunbTpanys IaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpamu.
Brruucinisiemsie 1moss B 3amnpocax.

MHuoroTtabnnunble 0a3bl JaHHBIX. THUIBI CBA3EH Mexay TabauuaMu. BHemHui
kito4. LlemocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

WNutepuer-npuiioxenus. [IoHaTHE O CEpBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHOoJIOrusl «KIUEHT — CEPBEP», €€ NOCTOMHCTBA M HeNOCTaTKu. OCHOBBI S3bIKA
HTML wu xackaanwix tabmun ctuieit (CSS). Cuenapum Ha si3bike JavaScript.
®opMbI Ha BEO-CTpaHULIE.

Pasmemnienue Be6-caiiToB. Yciyra XocTuHra. 3arpyska (haiaoB Ha CauT.

BBon m300pakeHU C HCMOIB30BAHUEM Pa3IUYHBIX HUQPPOBHIX YCTPOHCTB
(uudpoBbIX (poTOanmapaTtoB U MHUKPOCKONOB, BHUJIEOKAMEp, CKAaHEPOB U JAPYTHX
yctpoiicTB). ['paduueckuii pegakrop. Paspemenne. Kagpuposanue. Mcnpasnenue
nepcnektuBbl.  ['mcrorpamma. Koppekunss  ypoBHEM, KOppeKUus  LBETa.
OOGecrBeunBanue IBETHBIX wu300paxeHuil. Perymnb. PabGora ¢ obmactsamu.
OUWIbTPBHI.



MHorocnoliaple u300pakeHus. TekcrtoBele cion. Macka cnos. Kanaiebl.
CoxpaneHue BbliesieHHONW oOsacTu. [loaroroBka wuttocTpaiuii st BeO-CalToB.
AHUMHPOBaHHBIE N300paXKEHUS.

Bekropnas rtpaduka. I[IpumurtuBel. HM3MeHeHuWe mTOpsSaKa DIIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHKoB. VMcnonb3oBaHue KOHTYpOB. BekTopu3aiiusi pacTpoBbIX H300pakKeHUH.

[TpuHIUIIBI TOCTPOEHHUS U PEIAKTUPOBAHUA TPEXMEPHBIX Moenel. CeTouHbIE
Mozenu. Marepuansl. MogenupoBaHue HWCTOYHUKOB oOcBemieHus. Kamepsl.
AnnutuBHble TexHOJIOTUU (3D-nipuHTepsl). [loHSATHE O BUPTYyalbHOW pEAIbHOCTH
Y JOTOJHEHHOW PEaJIbHOCTH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOTPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBLIEI'O ObPA3OBAHNUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH
00yJaromuxcsi PyKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPECHHEH MO3UIUMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlMl, TIO3UTUBHBIX BHYTPCHHHUX
yOeXIeHN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
o011ecTBa, pacmpeHne KU3HEHHOTO ONBITa U OMbITa JEATEIHLHOCTH B IIpoIiecce
peanuzaluyd  CpelCTBaMH  y4eOHOTO TMpeaMeTa OCHOBHBIX  HaIlpaBJICHUM
BOCITUTATEIBHOM JIEATCILHOCTH.

B pesynpraTte wu3ydeHus WHGOPMATHKKA Ha YpPOBHE CPEAHETO OOIIETO
oOpasoBanusi y oOydJarorierocss OyayT chOpMHUpPOBAHBI CICTYIONINE JIMYHOCTHBIC
PE3YJIbTATHI:

1) rpamaaHCKOro BOCIIUTAHMS:

OCO3HAHHUE CBOMX KOHCTUTYITMOHHBIX MPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
¥ TIPaBOMNOPSANKA, COOJIOCHHE OCHOBOTMOJATAONINX HOPM HH(POPMAIMOHHOTO
npaBa 1 HHGOPMAIIMOHHOMN 06€30MacCHOCTH;

TOTOBHOCTh TPOTHBOCTOSATH HJICOJOTHU OKCTPEMU3MA, HAIMOHAIM3MA,
KceHO(OOUM, JTUCKPUMHUHALIUM TI0 COITMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAITMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) IaTPUOTUYECKOT0 BOCITUTAHUSI:

IIEHHOCTHOE OTHOIIIEHUE K UICTOPUIECKOMY HACIIeINI0, TOCTIKEHHsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHX, IOHUMaHWe 3HAaUCHUs UH(POPMATUKH KaK HAyKU
B JKW3HU COBPEMEHHOT0 OOIIECTBa;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTh OIIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOpajIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIOYAs OCTETHKY HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CITOCOOHOCTh BOCIIPMHUMATh Pa3JIMUHbIE BHUAbI MCKYCCTBa, B TOM YHCIIC
OCHOBAHHOTO Ha MCITOJIh30BaHUH MH(POPMAITMOHHBIX TEXHOJIOTHI;

5) pu3nUecKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH  370pOBOTO M  Oe3omacHOro  oOpa3a  JKH3HH,
OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 3I0POBBIO, B TOM YHCIIE 32 CUET COOITIOICHHUSI



TpeOoBaHMII  O€30MacHOM  AKCIUlyaTallud  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOI0 BOCIIUTAHMS:

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATh TAKYyIO JESATEIbHOCTD;

uHTEpec K cdepaM MNpoPEecCHOHATBHON AESATENbHOCTH, CBS3aHHBIM C
nH()OPMATUKON, NPOTPaMMHUPOBAHWEM W WH(GOPMAIIMOHHBIMUA TEXHOJOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKCHHMSIX HayKM HH(POPMATUKH M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBepIIaTh OCO3HAHHBIA BbIOOp Oyaymed npodeccun u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O U CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3KOJIOTH4eCKOIr0 BOCIIMTAHUS:

OCO3HaHHE TJI00ATILHOTO XapaKTepa JKOJOTHYECKHX MPoOJeM U MyTed uX
pelieHus, B TOM 4YHuCI€ C Yy4ETOM BO3MOXKHOCTEH  HMHGPOPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) neHHOCTH HAYYHOI0 MO3HAHUA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, JOCTIDKCHHUSIM Hay4YHO-TEXHHYECKOIo IMporpecca Hu
00I11IeCTBEHHOM MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAIMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHH B YCIOBHSX
1 poBoii Tpanchopmaluu MHOTUX cdep KU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HaHHWE IIEHHOCTU HAY4YHOH JeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MPOCKTHYIO U HCCIIEI0BATENBCKYIO ACSITEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

B npouecce 1ocTuxkeHust TIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS TPOTPaMMBbI 10
uH(pOpMaTHKE y O0yYaroIIMXCS COBEPIICHCTBYETCS dMOIMOHAIBHBIA MHTEIJICKT,
npearnoiaramuii copMupoBaHHOCTD:

CaMOpPETyJMPOBaHUSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K JIOCTHKEHUIO LU U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JEUCTBOBAaTh, MCXOJS W3 CBOMUX
BO3MO>KHOCTEH;

AMIIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIMOHATBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 TPU OCYIICCTBICHHH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBAaTh OTHOIICHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.



METAIIPEJMETHBIE PE3YJIbTATDBI

B pesynpraTte wusydyeHus uHGOPMATHKKA HA YpPOBHE CPEIHETO OOIIETO
oOpazoBanusi y oOyvaronierocs OyAayT cpOpMHUpPOBaHbI MeETalpeIMETHbIE
pe3yJIbTaThl, OTPAXKEHHbIC B YHHBEPCAIbHBIX YUYEOHBIX NEUCTBUAX, a UMEHHO —
MO3HABATEIbHBIE YHUBEPCAIbHBIC Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCAJIbHBIC Y4YCOHBIC NEUCTBUS, PETYISATUBHBIC yHUBEpCAIbHBIC Y4YeOHBIC
NENUCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE yYeOHbIe el cTBUSA

1) 6a30Bble JJOrnYecKne AeiicTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHMS JIsI CPAaBHEHUS,
Kaccudukanuu u 00001eHuNs;

OTpeNeNsaTh ENN JACSITENIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH X
JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEMICHUS MPOOJIEMBI ¢ YU4ETOM aHalM3a WMEIOIIUXCS
MaTepPHATbHBIX U HEMAaTEPUATHHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B ICSITEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BBITIOIHATH paOOTY B YCIOBUAX PEATBHOTO, BUPTYaJIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE IECTBHS:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIE0BATEIbCKON U MPOESKTHOM AESITEIbHOCTH,
HaBbIKAMM  pa3penieHus npoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIIECHUS MPAKTUUECKUX 3a7a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHNS,

OCYIIECTBJISTh PAa3U4HbIE BHUJIBI JCSITEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHUA, €r0 WHTEPIpeTaIy, MPeoOpa3oBaHUI0O U MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCIE MPH CO3JAaHUM YYEOHBIX WU COIUATBHBIX
POEKTOB;

dbopMHUpOBaTH HAYYHBINA TUI MBIIUICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (opMyJMpoBaTh COOCTBEHHBbIE 3aJlayd B 00pa3OBATEIbHON
TSI TeIbHOCTH Y )KU3HEHHBIX CUTYAIHIX;



BBISIBJISITh [IPUYHMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTATh TMUNOTE3Y €€ pellieHUs, HAXOAUTh apTyYMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UpOBaTh TOJYYEHHBbIE B XOJI€ pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTH II€JICHANIPABICHHBIM MOMCK TMEpeHOca CPEACTB U CIOCOOOB
AecTBUs B PO(hecCHOHAIBHYIO Cpeay;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEJIBHYIO M IPAKTHUYECKYIO 00J1IacTH
KU3HEICSATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE HJIEH, MpeAjiaraTb OpUTHHAIbHBIEC MOAXOAbI U PEIICHHUS,
CTaBUTh NMPOOJIEMBI U 337a4H, I0IyCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

3) paboTa ¢ uHpopmanueii:

BJIa/IETh HaBbIKAMU MOJY4YEHUS MH()OPMALMU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATENIbHO  OCYLIECTBJISITh  IOHUCK,  AaHAINW3, CHCTEMATH3alUI0 U
MHTEPIIPETaLNI0 HH)OPMALIUY PA3IUYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

CO3/1aBaTh TEKCTbl B pa3IUMYHbIX (opmarax ¢ y4€TOM Ha3HAYEHUS
uHbopMallMl U 1EJIeBOW  ayJMTOpUM, BbIOMpas ONTUMAIBHYIO (GOopMy
MIPEACTABICHUS U BU3yalIU3alUu;

OLIEHHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POpMAINH, €€ COOTBETCTBHE
IPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;

UCIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3a/1a4 ¢ COOMI0ICHUEM TPEOOBAHMI YPTOHOMUKH, TEXHUKH 0€30TTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

BJIaJ€Th  HABBIKAMM  pAclO3HaBaHWA M 3allUThl  UH)OpManuwy,
UH(OPMAIIMOHHON O€30MaCHOCTH JINYHOCTH.

KoMMmyHMKkaTHBHBbIE YHUBePcadbHbIEe y4eOHble eiCTBUSs

1) oOmenne:

OCYIIECTBJISTh KOMMYHUKAIIMH BO BCEX chepax KU3HU;

pacro3HaBaTh HEBepOaJbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PAaclo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyalUd U
CMATYATH KOH(bJII/IKTBI;

BJIaACTH Pa3iIndYHbIMU CHOCO6aMI/I O6IlIeHI/I$I u BBaHMOHeﬁCTBHH,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMTr4aTh KOH(M)JIUKTHBIC CUTYaIIHH;



Pa3BEPHYTO MU JIOTUYHO H3JIaratb CBOK TOYKY 3pPEHUS C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

IMOHUMATh U MCIIOJIb30BATh MPEUMYIECTBA KOMAHAHOW M WHIWBHAYaJIbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHAMATh LEJIM  COBMECTHOM  JIESTEIIbHOCTH, OPraHUu30BbIBaTh U
KOOPJIMHUPOBATh JCUCTBUSA MO HMX JIOCTUKECHUIO: COCTaBJIATH IUIAH JCHCTBUH,
pacrpenesnsaTh pojid ¢ Y4éTOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIA M KAXKJOTO YUaCTHUKA KOMaHbl B OOIIHi
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKThI, OIECHWUBATh HAEH C MO3UIHUM HOBU3HHI,
OPUTHMHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHHBEpPcaIbHbIE Y4eOHbIE 1eiiCTBUSA

1) camoopranu3amnus:

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO JESITEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30oBaTEIbHON
NESATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABIIATh IIJIaH PELICHUS TPOOJIEMBI C YIETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENNIOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYalLIUsIM;

pacIMpATh paMKH y4eOHOIrO IpeIMETa Ha OCHOBE JMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIH OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HPYAUIUU B
pa3HbIX O00JIACTSAX 3HAHMM, IOCTOSIHHO MOBBIIIATH CBOM 0Opa30BATENbHBIN H
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIQ/JIETh  HaBBIKAMU  [IO3HABATEIbHONW  peQUIeKCHH KAk  OCO3HAHHS
COBEPIIAEMBIX JEHCTBHUM M MBICIHUTEIBHBIX IPOLECCOB, HX pE3YyJbTaTOB U



OCHOBAHUH, UCIOJIB30BaTh NMPUEMBI pedIEKCUU sl OLIEHKH CUTYalluu, BBIOOpa
BEPHOI'O PELICHNS;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTBl JPYIMX I[PH AaHAJIU3E pPe3yJbTaTOB
JESITEIIBHOCTH.

3) npuHATHS ce0s1 M IPYTrUX:

MPUHUMATh ce0sl, IOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

IPUHUMATh MOTHBBI M apryMEHTBl JPYIMX [PH AaHAJIU3E pPe3yJbTaTOB
NESTEIILHOCTH;

IpU3HaBaTh CBOE MPaBO U NPaBO APYI'UX Ha OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP C MO3ULIMH JPYTOro YeaoBeKa.

IHPEAMETHBIE PE3YJIBTATDHI

B mnpomecce usyuenuss kypca HHPOpMATHKU yriayOn€HHOTO ypoBHS 6 10
Knacce 00y4aomuMucs OyayT JOCTUTHYTHI CIIeIyIOIINE IPEIMETHBIE Pe3yJIbTaThI:

BJAJICHUE MPEJCTaBICHUSIMH O POJIM MHGPOpPMALMU U CBS3aHHBIX C HEU
IpOLIECCOB B MPUPOJE, TEXHUKE M OOIIECTBE, MOHATUAMU «HHPOpPMAIUL»,
«MH(POPMALIMOHHBII MPOLECCH, KCUCTEMAY, KKOMIOHEHTBI CUCTEMBD», «CUCTEMHBIN
b dexT», «uHbDOPMAITMOHHAS CHCTEMAY, «CUCTEMAa YIIPABICHUS;

BJaJieHWe MeTojaMu TMoucka uHpopmauuu B cetd HHTepHeT, ymeHue
KPUTHUYECKH OLICHUBATh HH(OPMALINIO, TOJIyYEHHYIO U3 ceTH IHTepHeT;

YMEHUE XapaKTepu30BaTh OOJIbIIKME JaHHbIE, MPUBOJUTH MPUMEPHI
MCTOYHMKOB MX T[OJY4YEHUS W  HAOpaBJICHHS  HCHOJb30BAHMS, YMEHHUE
KJIacCU(PUIMPOBaTh OCHOBHBIE 3aJjaud aHajdu3a JaHHBIX (IPOrHO3UPOBAHHE,
KJIaccuukanus, KJIaCTEpHU3aLHs, aHaIu3 OTKJIOHEHUH), IIOHUMAaTh
MOCJIEIOBATEILHOCTD PEIICHHUS 3a/]a4 aHaIM3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIEHKA KauecTBa JIaHHBIX, BHIOOP W/WIM TOCTPOCHHE MOJECIH,
npeoOpa3oBaHUE JaHHBIX, BU3YaJU3alMsl JTaHHbBIX, HHTEPIPETALMS PE3yJIbTaTOB;

NOHUMaHUE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUSA
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HABbIKaMH pa0OTHl C ONEPALMOHHBIMU CHUCTEMaMH, OCHOBHBIMU
BUJAMH IIPOTPAMMHOT0 00ECIIEUEeHUS [Tl PEIICHUs yueOHBIX 3a/1a4 10 BEIOpaHHON
CHeUaAIN3aLNN;

HaJIMYME MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIHU B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPUHLHUIIAX OPraHU3alUHA U PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceredl, 00 OOMIMX MNPUHUHUIIAX pa3padOTKM M (YHKIHMOHUPOBAHUS HHTEPHET-
IPUIIOKECHUM;



NOHUMAaHUE YyTpo3 HHPOPMAIIMOHHOMN 0€30MaCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPEICTB MPOTUBOJEHUCTBHUS 3THUM YyIrpo3aM, COOJIOJICHHE Mep O€30MacHOCTH,
MPEeAOTBpAlIAlONIMX HE3aKOHHOE pPaclpOCTPaHEHUE IEPCOHAIBHBIX JIAHHBIX,
coOmro/ienne TpeOOBaHUN TEXHUKH OE30MacCHOCTH W TUTHEHBI Mpu pabdoTe ¢
KOMITBIOTEpAMH U JAPYTUMHU KOMIIOHEHTaMHU IU(PPOBOrO OKPYKEHHsI, TOHUMaHUE
MIPaBOBBIX OCHOB MCIOJIb30BAaHMS KOMITLIOTEPHBIX MPOTrpaMm, 0a3 JaHHBIX U paOOThHI
B ceTu MHTEpHET;

MOHUMAHWE OCHOBHBIX TIPUHIIMIIOB JUCKPETHU3AIIMU PA3JIMYHBIX BHJIOB
uHbOpMAIK, YyMEHHE ONpenesiTh HWHPOPMAIMOHHBIE O00BbEM TEKCTOBBIX,
rpa@uueckux M 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX MapameTpax TUCKPETU3AINH,
yYMEHUE OIpPEACNIATh CPEAHIOI0 CKOPOCTh Mepeauu JaHHBIX, OLIECHUBATh U3MEHEHUE
BpPEMEHHU TMepelauyd Npu U3MEHEHUM HHGPOPMAIMOHHOTO O00bEéMa JaHHBIX W
XapaKTEPUCTHUK KaHaJla CBA3H;

YMEHHE HUCIIOJIb30BaTh MPU PEIICHUH 33/1a4 CBOMCTBA MO3ULIMOHHOW 3amuCcu
YHCell, aITOPUTMA MOCTPOCHHUS 3aIMCH YUCia B MO3UIIMOHHON CUCTEME CUUCIICHUS
C 33J]aHHBIM OCHOBAaHMEM M MOCTPOCHMS YHMCIA MO CTPOKE, COAeprKallell 3amuch
ATOr0 YMCJIA B MO3ULIMOHHON CUCTEME CUHMCIIEHHUS C 3a/IaHHBIM OCHOBAaHUEM, YMEHUE
BBITIOJTHATH apu(METUUECKHE OTepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

yYMEHHUE BBINOIHATH MPEeoOpa3oBaHUs JTOTUYECKUX BBIPAXKEHUU, UCTIOIb3YS
3aKOHBI ~aIreOpbl JIOTMKW, YMEHHME CTPOUTH JIOTHYECKOE BBIpAKEHHE B
TU3bIOHKTUBHOW U KOHBIOHKTUBHOM HOPMaJIbHBIX (hopMax Mo 3aJaHHOMN TaOIuIe
MCTUHHOCTH, UCCIEN0BATh 00JIaCTh UCTUHHOCTH BBICKA3bIBAHUS, COJACPIKAILETO
MepeMEHHBIE, PEIIaTh HECIOKHBIC JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUN;
MOHMMaHUE 0a30BBIX AJITOPUTMOB OOPAOOTKM YHCIOBOM U TEKCTOBOM
nHpopManu (3anmuch YUCEI B MO3UIIMOHHON CUCTEME CUHUCIICHUS, HaXOXICHUE
BCEX MPOCTHIX YUCEJ B 33JJaHHOM JIMaIa30He, 00padoTKa MHOTOPa3psIAHBIX LIEIIBIX
YHCeJI, aHAJN3 CHMBOJILHBIX CTPOK U IPYTHX ), aITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHE ONpPENEeIIThCIOKHOCTh  M3y4aeMbIX B Kypce O0a30BBIX alTOPUTMOB
(cyMMUpOBaHHE JJIEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, IepeOOpHbIe
ANTOPUTMBI, TBOWYHBIA TIOMCK) W MPUBOIUTH MPUMEPHI HECKOJIBKUX aIrOPUTMOB
Pa3HOM CIIOXKHOCTH ISl pELIEHUs] OJTHOM 3aauu;

BJIAJICHUE YHUBEPCAIHHBIM S3BIKOM IMPOTPAMMUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpexacraBieHussMH O 0a30BbIX THMAaX MHaHHBIX U
CTPYKTypaX JaHHBIX, YMEHHE UCIIOJIb30BaTh OCHOBHBIC  YIPABJISIIOLINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh aHaIU3 MPEAJIOKEHHOW MPOrpaMMBbI:
OTIPENENATh PE3yIAbTaThl PaOOTHI MPOTPAMMBI MPU 3aJAHHBIX HUCXOMHBIX JTAHHBIX,
OTIpPEeNEeNITh, MPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO IOJY4YEHHE YKa3aHHBIX
pE3yNbTaTOB, BBIABIATH JIAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMIMOKE B paboTe
nporpaMmbl, HGOPMYIUPOBATH MPEIOKEHUS IO YIYUILICHUIO TPOTPAMMHOTO KOJIa;



YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JOKYMEHTHl U
JIEMOHCTPALIMOHHBIE MAaTEPHAJIbI C UCIIOJIB30BAHIUEM BO3MOKHOCTEN COBPEMEHHBIX
MIPOTrPaMMHBIX CPEICTB U O0JIAYHBIX CEPBUCOB;

yMEHUE UCIOJIb30BATh AJICKTPOHHBIE TAOJHUIIBI IS aHAIIW3a, TPEICTaBICHUS
1 00pabOTKM JaHHBIX (BKJIIOYAsi BEIYUCIEHHUE CYMMBI, CpEIHET0 apu(hMEeTUYECKOTO,
HAauOOJBIIEr0O W HAWMEHBIIEr0 3HAYEeHWM, pelleHue YpaBHEHHM, BBIOOD
ONTHUMAJIBHOIO  pEIIeHUs, Nox0Oop JIMHMUM  TpEHJAa, peleHue  3aaad
IIPOrHO3UPOBAHUS).

B mnponecce usyuenuss kypca HHPOpMATHKU yriayOnéHHOro ypoBHs 6 11
Kacce 00y4aromUMUCs OyAyT TOCTUTHYTHI CIEAYIOIINE TPEIMETHBIC PE3YIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbl, JIOMYCKAIOIIME OJHO3HAYHOE
JNEKOJIMPOBAaHUE COOOIIEHUM (MpePUKCHBIE KOJbI), MCIOJIb30BaTh MNPOCTEUIIINE
KOJIbI, KOTOPBHIE MO3BOJISIIOT OOHAPYKMBATHh M MCIPABJISTH OMUOKH MPHU Tepeaade
JaHHBIX, CTPOUTH KOJ, 00€CIEeYMBAIOUINI HAaUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILEHHUS TPH HU3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATUS JAHHBIX;

YMEHHUE pellaTh aIrOpUTMHUYECKUE 3a7auM, CBSI3aHHBIE C aHAJIU30M IpadoB
(331291 TOCTPOEHUST ONITUMAIIBHOTO ITyTH MEKy BeplinHaMu Tpada, onpeaeneHus
KOJIMYECTBA pA3IMYHBIX TyTeH MEXIy BEpIIMHAMH OPHUEHTHUPOBAHHOTO
alUKIMYecKoro rpaga), yMeHue UCIOIb30BaTh IEPEBbS MIPU aHATIU3€E U TOCTPOCHUU
KOZIOB M IS MPEICTaBIEHUs apu(PMETHUECKUX BBIPAXKEHUM, IPU PELICHUU 3a7a4
IIOMCKa U COPTHUPOBKH, YMEHHE CTPOUTH JEPEBO UIPHI MO 33JaHHOMY aJITOPUTMY,
pa3pabaThiBaTh 1 0OOCHOBBIBATH BHIUTPHIIITHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh U PEATU30BBIBATH B BHUJEC IMporpamm 0a30BbIe
IrOPUTMbI, YMEHUE HUCIOJIb30BaTh B MpOrpaMMax JaHHbIE Pa3IMYHBIX TUIIOB C
Y4ETOM OrpaHUYEHUN Ha HUAMa30H MX BO3MOXKHBIX 3HAYECHHUM, MPUMEHSTH MHpPU
pEeLIEHUH 3aJ1ad CTPYKTYPbI JAHHBIX (CIIUCKH, CIIOBAPU, CTEKU, OUEPEH, IEPEBDS),
UCIIOJIb30BaTh 0a30BbIe OMEpAlMK CO CTPYKTypamMHu JaHHBIX, MPUMEHSTH
CTaHAApTHBIE U COOCTBEHHBIE MOAMPOrPaMMBbl JUIsl 0OpaOOTKH YHUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpHU pa3pabOTKe MNporpaMMm OHOIMOTEKU
MOANPOTPaMM, 3HaTh (DYHKIIMOHAIBHBIE BO3MOXXHOCTH HWHCTPYMEHTAIbHBIX
CPEICTB Cpe/ibl pa3paboTKH, YMEHHE UCIIONIB30BaTh CPEJICTBA OTIAAKU IPOrpaMM B
cpelie MporpaMMHUpPOBaHUs, YMEHHUE TOKYMEHTHPOBATH MPOTPAMMBI;

YMEHUE CO3/1aBaTh BEO-CTPAHMIIbI;

BJIaJICHHE OCHOBHBIMU CBEJIEHUSIMU O 0a3ax IaHHbIX, UX CTPYKTYPE, CPEJICTBAX
CO3/1aHUsA U pabOThl C HUMH, YMEHHUE HCIIONb30BaTh TAOJUYHBIE (PESIIHOHHBIC)
0a3bl JaHHBIX (COCTaBIATH 3aMpOChl B 0a3aX JAHHBIX, BBIMOJIHSATH COPTUPOBKY U
MOKWCK 3amuced B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyl0 0a3y HaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE MCIOJB30BaTh KOMITBIOTEPHO-MATeMaTHICCKUE MOJICIU ISl aHaIIn3a
00BEKTOB U MPOLIECCOB: POPMYJIHUPOBATH 11€7Tb MOACTUPOBAHUS, BBITIOJIHATH aHAIU3
pEe3ynbTaTOB, IMOJYYEHHBIX B XOJAEC MOJICTUPOBAHMS, OICHUBATh COOTBETCTBHE
MOJICNIA MOJIETTUPYEMOMY OOBEKTYy WM TPOIeCCy, MPEACTABIATh PE3yIbTaThl
MO/JICITHPOBAHUS B HATJISITHOM BHJIC;

YMEHUE OpraHW30BBIBATH JIMYHOC WH(OPMAIMOHHOE TMPOCTPAHCTBO C
HCITOJIP30BAaHUEM PaA3IMYHBIX CPEACTB IU(MPOBBIX TEXHOJOTHHA, ITOHUMAHUE
BO3MOXKHOCTEH IM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHUMaHWE OCHOBHBIX IMPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHUSI TEXHOJIOTHMH HCKYCCTBEHHOT'O WHTCIUIEKTa B PA3IMYHBIX 00IACTSIX,
HaJM4Me TPEICTABICHUA O Kpyre pemaeMbIX 3amad MalluHHOTO OOydYeHUs
(pacmio3HaBaHus, KiIacCU(PUKAUKA ¥ MPOTHOZUPOBAHUS) HAINYUE TPEICTABICHUN
o0  HCMONb30BaHUM  WH(POPMAIMOHHBIX  TEXHOJIOTMH B Pa3IWYHBIX
npodeccuoHaIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos D1eKTPOHHDIE
HaumenoBanue
Ne (uudposrie)
pa3/ies0B U TeM Kontpoabnbie | IlpakTuyeckue
n/n Bcero o0pa3oBarte/ibHbIE
NMporpaMmbI padoThI padoThI
pecypchl
Pazpnen 1. lludpoBasi rpaMOTHOCTH
KommneroTep -
YHUBEPCATLHOE
1.1 . 6
YCTPOUCTBO 00PabOTKH
JTAHHBIX
[Tporpammuoe
1.2 porp 6
obecrnieueHue
1.3 KomnbroTepHsie cetu 5
Nudopmanrionnas
1.4 opua 7 2
0€30MacHOCTh
Hroro no pazneny 24
Pa3zpnen 2. Teopernueckue 0CHOBbI HHPOPMATHKHA
[IpencraBnenune
2.1 uH(pOopMaIuu B 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOphl JOTUKU 14 1
KomnbrotepHas
23 P 7 1
apudmeTnKa
Hroro no pazneny 40




Pa3nes 3. AiropuT™MBI M IPOrpaMMHUPOBaHUE

30 | DeAcmes 16 0.5
IPOrPaMMUPOBAHHE
30 BcnomorarensHbie 2 )
QITOPUTMBI
33 YucneHHble METOIbI 5 3
14 Anroput™Mbl 00paboTKH 5 |
' CUMBOIIbHBIX JaHHBIX
35 AnropuTMbI 00pabOTKH 10 35
MacCUBOB
Hroro no pazneny 44
Pa3znen 4. UndopmaniuoHHbIE TEXHOJIOTHHI
41 O0paboTka TEKCTOBBIX 6 55
JIOKYMEHTOB
4.2 AHann3 JaHHBIX 8 3
Hroro no pasneny 14
PesepBHOE Bpems 14
OBILEE KOJIMYECTBO 136 )15

YACOBIIO ITPOT'PAMME




11 KVIACC

KosnuecTBo 4acos

DJIEKTPOHHBIE
] HaumenoBanu B U Bbl
N AUMCHOBATHIE pA3ACI0 Kontpoabubie | IlpakTnueckue (pposbie)
I/l ¥ TeM NpPOorpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI HH()OPMATHKH
Wudopmanus u
1.1 UH(pOPMaIMOHHBIE 10 2.5
MIPOLIECCHI
1.2 MopnenupoBanue 8 2
Hroro no pazneny 18
Pa3zgen 2. AiropuT™MbI M IPOrPAMMHUPOBAHHUE
DNEeMEeHTHI TEOpUU
2.1 P 6 1
aJIrOPUTMOB
ANTOPUTMBI U CTPYKTYPBI
22 P PYIYP 28 10
JTAHHBIX
OcHOBBI 0OBEKTHO-
23 OPUEHTHUPOBAHHOI'O 16 4.5
MPOrPaMMHUPOBAHUS
Hroro no pazneny 50
Pa3znen 3. UndgopmMannoHHbIe TEXHOJIOTUH
KomnerorepHo-
3.1 MaTeMaTH4eCcKoe 8 2
MOJIETTUPOBAHUE
32 ba3bl qanHbIX 10 4




33 Be0-caiiTsl 14 4
34 Kommnperorepnas rpaguka 3.5
35 3D-MonenupoBanue 3
Hroro no pazneny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO
1 136 36.5

YACOB IIO ITPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTposbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHHs

DJIeKTPOHHbIE
nupposbIe
o0pa3oBare/ibHbIE

pecypchbl

TpeboBaHMs TEXHUKU
0€301acHOCTH U TUTHEHBI IPU
paboTe ¢ KOMIIBIOTEpaMH U
APYTHMHU KOMIIOHEHTaMH
U(POBOrO OKPYKEHHS

[TpuHIUIB pabOTHI
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C TIOMOIIIBIO
muH. KOHTposuiepbl BHEITHUX
YCTPOWCTB

ABTOMAaTHYECKOE BBITTOJTHEHUE
MIpOrpaMMbl IPOLECCOPOM

OnepartuBHas, IOCTOSHHAS U
JOJTOBPEMEHHAS IAMSATb.
KoHnTpomnneps! BHEIIHUX
yctpoucts. [Ipsmoii noctyr k
aMATH

COBpeMCHHBIe KOMIIBIOTCPHLIC
TCXHOJIOT'MH

[Tporpammuoe obecrieueHune




KOMITBIOTEPOB,
KOMIBIOTEPHBIX CUCTEM U
MOOWMIIBHBIX YCTPOUCTB

CucreMHoe NporpaMMHOE
obecrieuenne. OnepaoHHbIe
CHCTEMBI

Yrtunutel. ApaiiBepsl
ycrporicts. [TapannensHoe
IIPOrpaMMHUPOBAaHUE

10

Nucramianmsa u
IEUHCTAIUIALUSI
IIPOrPaMMHOTO 00CCTICUCHHS

11

DailJIOBbIE CUCTEMBI.
[IpuHuuMIBI pa3MeleHus u
MMEeHOBaHUs (ailyioB B
JIOJITOBPEMEHHOM MTaMSITH.
[[Ta610HBI U1 ONUCAHUS
rpymi ¢ainos

12

3aKOHOIATEILECTBO
Poccuiickoit @enepannu B
00J1aCTH TPOrPaMMHOTO
00eCIeUYCHHS U JJAHHBIX

13

[IpuHIMIBI NOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMITBFOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14

Cetp UnTEpHET

15

Pa3nenenne IP-cetn Ha




IIOJCETH C IIOMOIILI0 MAaCOK
noJiceTei

16

CereBoe AJIMUHHUCTPUPOBAHUC

17

Bunsl nesatenbHOCTH B CETH
WNurepuer. CepBucsl
WNurepHera. ['ocynapcTBeHHBIE
JJIEKTPOHHBIE CEPBUCHI U
YCIIyTH

18

WNudopmarmonnas
0€e30MacCHOCTh

19

BpenonocHble mporpaMMHOe
obecrieueHrne U METObI
00pBOBI ¢ HUM

20

[IpakTuueckas pabora no reme
" AHTUBUPYCHBIE IPOTPAMMBI"

21

Opranu3zanys JMYHOTO apXUBa
uHpopMmanuu. PezepsHoe
konuposaHnue. IlaponpHas
3alUTa apXUBa

22

[IudpoBanue qaHHBIX

23

Anroputm mmdpoBanus RSA.
Creranorpadus

24

[IpakTrueckas pabora o Teme
"IudpoBanue TaHHBIX"

25

Wndopmanus, naHubie 1
3HaHuA. MHOopManmoHHbIe
IPOIIECCHI B IPUPOJIC, TEXHUKE
U ob1ecTBe




26

HenpepsiBHBIE 1 TUCKPETHBIC
BEJINYMHBI M CUTHAJIBI.
Heo0OxomumMocThb
JHMCKPETH3aIMU HH(POPMALINH,
HpeIHa3HAuYCHHOM IS
XpaHeHUsl, TIepeIauu 1
00paboTKH B IIU(PPOBBIX
cHCTeMax

27

JIBOMYHOE KOAMPOBAHUE.
PaBHOMEpHBIE 1
HEPaBHOMEPHBIE KOJBI.
JexomupoBaHue coOOOIICHUH,
3alMCaHHBIX C TOMOILBIO
HEpPaBHOMEPHBIX KOJOB

28

VYcnosue ®@ano. [Toctpoenue
OJIHO3HAYHO JEKOJIUPYEMBIX
KOJIOB C TIOMOIIIBIO JIepeBa.
I'pad An. A. Mapkosa

29

Enunuibl usmepenus
KOJIM4YeCcTBa HHPOPMAITUH.
AndaBUTHBIN MOIXOT K
OILICHKE KOJINYECTBA
nHhOpMaIUn

30

CucreMbl CUHCIEHUS

31

[lepeBon uncen U3 OTHOU
CHUCTEMBI CYUCIICHHS B IPYTYIO

32

I[BOI/I‘IHEUI, BOCbMCpHUYHAA U
MmeCTHaAAIATCpUIHas CUCTCMbI
CUUCJICHUSA, CBA3b MCKIY




HUMU

33

I[BOI/I‘IHB.H, BOCbMCpHUYHAA U
meCTHaAuaTCpruiIHasg CUCTCMbL
CUHUCJICHUSA, CBA3b MCIKIY
HHUMH

34

I[BOI/I‘IHaﬂ, BOCBMEpHUYHAA U
mecCTHaauaTCpuIHasg CUCTCMbL
CUHUCJICHUSA, CBA3b MCIKIY
HUMH

35

Apudmerndeckue onepamyu B
MO3ULIMOHHBIX CUCTEMAX
CUHCIICHUS

36

TponuHas ypaBHOBEILLICHHAs
CUCTEMA CUUCIICHUS

37

I[BOI/I‘IHO-,Z[eCﬂTI/I‘IHaH CcHUCTEMA
CUHHCIICHUA

38

KoaupoBanue texcToB

39

PacTtpoBoe koaupoBanue
M300paKeHu

40

[IpakTuyeckas paboTa 1o Teme
" TuckpeTuzanus
rpadudeckoit napopmarmn"

41

[[BeTOBBIE MOJIENH.
BekropHoe koupoBaHue.
®dopmartsl (aitiios.
Tpéxmepnas rpaduka.
@®pakranpHas rpaduka

42

Konuposanue 3Byka. OneHnka




MH(POPMaAIIMOHHOT0 00BEMA
3BYKOBBIX JJaHHBIX IIPU
3a/1aHHBIX YacTOTe
JMICKpETH3aIU U
Pa3psIHOCTH KOJAUPOBAHUS

43

[IpakTuueckas pabora no reme
" [luckpeTusanus 3ByKOBOM
uHpopmaruu"

44

OcHOBBI anreOpsl JIOTUKU

45

Jlornueckue onepanuu.
Tabnuibl HICTUHHOCTH

46

Jlornueckue BbIpaKEHUs.
Jlornueckue TOXKIeCTBA.
Jloka3aTeIbCTBO JOTHUYECKUX
TOXJIECTB C IIOMOIIBIO TaOJIHII
HCTUHHOCTH

47

[TpakTudeckas padboTa 1Mo Teme
«ITocTpoenue u aHanu3
TaOJIMI] UICTUHHOCTH B
TaOJIMYHOM IIPOLIECCOPEN

48

Jlornueckue oneparuu u
onecpanru Hal MHOXKCCTBaAMU

49

Jlornueckue onepanuu u
olepanuy HaJl MHOXKECTBAMHU

50

3aKoHBI aNTeOphI JIOTHKH.
OKBUBAJICHTHbBIE
npeoOpa3oBaHusl JOTHIECKUX
BBIPAKEHUI




51

Jlornueckue ypaBHEHUS U
CUCTEMBI YpaBHEHUI

52

Jlornueckue GpyHKINU.
3aBHUCHUMOCTB KOJIMYECTBA
BO3MOYKHBIX JIOTUYECKHUX
GYHKIMA OT KOJIHMYECTBa
aprymeHToB. [lonHbie
CUCTEMBI JIOTHYECKUX
byHKIUH

53

Kanonnueckue hopmel
JOTUYECKUX BBIPAKCHUI.
CosepliiieHHbIE
JM3BIOHKTHBHBIE U
KOHBIOHKTUBHBIC HOPMAJIbHBIC
(bopMBI, ATOPUTMBI UX
MOCTPOEHHUS 0 TabyulLIe
HUCTHUHHOCTH

54

Jlornueckue 371eMEHTHI B
COCTaBe KOMITBIOTEPA

55

Tpurrep. Cymmarop.
MBHoropa3spsiIHbIi CyMMaTOp

56

[TocTpoenue cxem Ha
JIOTHYECKHX DJIEMEHTAX.
3ammch JJOru4eCcKoro
BBIPXKEHUS 10 JIOTUYECKOM
cxeme

57

MI/IKpOCXGMBI U TCXHOJIOTUA
HX IIPOU3BOJACTBA

58

HpeJICTaBJ'I CHHUEC LICIBIX YHUCET




B [TaMSTH KOMIIBIOTEPA.
OrpaHn4eHHOCTH TUara3oHa
YHCEeJl IPU OTPaHUYECHUN
KOJIMYECTBA Pa3ps0B.
[IepenosiHeHune pa3psiHON
CETKHU

59

be33HakoBEIC M 3HAKOBEIC
aHHbIE. 3HAKOBLIA OUT.
JIBOMYHBIN JONOIHUTEIBHBIN
KOJI OTPUIIATEIbHBIX YUCEI

60

IIo6uTOBEBIE TOTMUECKIE
oreparuu. JIornueckuu,
apupMeTUIECKUNA U
HUKJINYECKUNA CIBUTH

61

HIudpoBaHue ¢ MOMOIIBIO
NOOUTOBOM Onepanuu
«ucximouaromee NIy

62

HpeI[CTaBJ'ICHI/Ie H XpaHCHHUC B
naMsTHU KOMIIBIOTEPaA
BCIICCTBCHHBIX YHCCJI

63

Brinonuenue oneparuii ¢
BCIIICCTBCHHBIMUA YHCJIaMU,
HaKOIJIEHUE OIMOOK MPU
BBIYUCJIICHUAX

64

[IpakTuueckas padbora 1o reme
«3yueHne nopa3psigHOro
MAalIMHHOT'O MMPEACTABJICHUA
HENBIX U BEIIECTBEHHBIX
YHCeID)




65

AHanum3 anropuTMOB

Dranbl peuieHus 3a/1a4 Ha
KOMITBIOTEPE.

66 HNHcTpyMeHTanpHbIE CpEICTBA:
TPAHCIATOP, OTIAAUHUK,
PO UITUPOBIITUK
Cpena nporpaMMHpOBaHUSL.
Komnumnsiuus u

67 MHTEPIIPETALNS IPOTPAMM.
BupryanbHbie MalInHblL.
HurerpuposanHas cpena
pa3zpaboTKu

68 MeTobl OTIIaIKK TPOrpaMm

60 TUIBI MEPEMEHHBIX B SI3BIKE
POrPaMMHUPOBAHUS

70 O06paboTKa 1EeTbIX YHCe

71 O0paboTka BeIecTBEHHBIX
qrcen

7 CiyyaiiHbie U
IICEBJIOCITyYaliHbIE YHCIIa

3 BerBnenus. CiioxHbie

! YCIIOBHS

74 LMKJIBI ¢ yCIOBHEM
[vKIIBI 110 IEPEMEHHOM.

75 B3aumo3amensemocTb
Pa3IMYHBIX BUAOB ITUKIIOB

76 O06paboTka HaTypaNbHBIX

YHUCECJ C UCTIOJIB30BAaHUEM




IHUKIIOB

77

HaxosxneHne Bcex mpoCThIX
Yycel B 3aJaHHOM JUara3oHe
[IpakTuueckas paboTta mo reme
«Perrenue 3agay METOOOM
nepedopa

0.5

78

I/IHBapI/IaHT OUKJIa

79

JlokyMeHTHpOBaHNe
IIpOrpamMm

80

O6paboTka TaHHBIX,
XpaHsmuxcs B (aiinax

81

Pas0Ouenue 3agaun Ha
MoA3a1a49u

82

Hcnonp3oBaHue CTaH1apTHOM
OMOJIMOTEKH SI3BIKA
POTrPaMMUPOBAHUSL.
TToxaxmroueHne OUOINOTEK
MOJITPOTPaMM CTOPOHHUX
IIPOU3BOUTEINICH

83

[ToanporpaMMel (IIporeypsl
U (YHKIINH)

84

[Hoanporpammsl (mpoueaypsl
U (OYHKIIHH )

85

[IpakTdeckas paboTa 1o Teme
"PazpaboTka mogmporpamm"

86

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTabl).
PexypcuBHbIe nporieypsl U




¢yskun. Mcnonb3oBanue
CTEKa JJIs1 OpraHUu3aluu
PEKYPCUBHBIX BEI30BOB

87

[IpakTuyeckas paboTa 1o Teme
"PexypcuBHBIC
HOJIpOrpaMmMsbl"

88

Moy nbHBIN IPUHLIAIT
MIOCTPOEHUS MPOrpaMMm

&9

YucieHHble METObI

90

[IpakTuueckas pabota mo reme
«YucieHHoe peleHue
ypaBHEHUI»

91

Hcnonn3oBanue
JTUCKpPETU3aIiu B
BBIUHUCIIUTEIbHBIX 3a1a4ax

92

[IpakTuueckas padbora 1o reme
«[TpnbmmxéHHOE BEIYNCIICHNE
JUIMH KPUBBIX U TUIOLIAJIECH

buryp»

93

[IpakTudeckas paboTa 1Mo Teme
«ITouck makcumyma
(MuHUMYMA) QYHKITFH

94

O06paboTKa CHMBOJIBHBIX
JTAHHBIX. AJITOPHTMBI
00paboOTKH CUMBOJILHBIX
CTPOK: TIOJICUET KOJTMIECTBA
MOSIBJICHUM CUMBOJIA B CTPOKE

95

ANTOpUTMBI 00paObOTKH




CHUMBOJIBHBIX CTPOK:
pa36I/ICHI/Ie CTPOKH Ha CJIOBa
I10 HpO6€HBHBIM CHMBOJIaM

96

Anroput™mbl 06paboTKH
CHMBOJIBHBIX CTPOK: TOUCK
MOACTPOKH BHYTPH TAHHOMN
CTPOKH; 3aMEHa HaWJICHHOU
MOJCTPOKHU Ha JPYTYIO CTPOKY

97

[IpakTuyeckas paboTa 1o Teme
"O6paboTKa CTPOK ¢
UCTIOJIb30BaHUEM (DYyHKITHIA
CTaHJapPTHOW OMOJIMOTEKH
A3bIKA IPOrPaMMUPOBaHUS"

98

I'enepanus ci10B B 3aaHHOM
angasure

99

MaccuBsl
MOCJICA0OBATEILHOCTH YHCEIL.
[IpakTuueckas pabota no reme
"3amojHeHHEe MaccuBa"

0.5

100

O0001EHHBIE
XapaKTEPUCTHKH MacCHUBa

101

JIMHEeWHBII ITOUCK 3aJaHHOTO
3HAYE€HUs B MaCCHBE.
[IpakTrdeckas paboTa 1o reme
"JInHEeHBIH MOMCK 3aJaHHOTO
3Ha4YeHHUSA B Maccuse"

0.5

102

[IpakTuueckas pabora no reme
"[Tonck MUHUMAIBLHOTO
(MakCHMaJIbHOTO) 3JIEMEHTA B




qHCIIOBOM MaccuBe'

103

CopTupoBKa 0OTHOMEPHOTO
MaccuBa. [IpocTeie MeTOIbI
coptupoBkH. [TpakTndeckas
pabora o Teme "[IpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

104

CopTupoBKa CIUSIHUEM.
bricTpas copTupoBka MaccuBa
(anroput™ QuickSort).
[IpakTuueckas pabota 1mo Teme
"BricTpas copTrpoBKa
Maccupa"

0.5

105

JIBOMYHEBIN OUCK B
OTCOPTUPOBAHHOM MacCCHUBE.
[IpakTuueckas paboTta mo reme
" JIBOMYHBINA MOUCK"

0.5

106

JIBymMepHbIE MaCCHBBI
(MaTpulbl)

107

Anroput™mbl 00paboTKH
MaTpuIl

108

Penrenue 3aga4d agannsa
JTAHHBIX

109

CpencTBa TEKCTOBOTO
nporieccopa

110

KomneroTepHas BEpcTka
TEKCTa

111

[IpakTuueckas paboTta mo reme
"BépcTka TOKyMEHTOB C




MaTeMaTHIeCKUMH
dbopmynamu"

112

HNHcTpyMeHTEI
PELCH3UPOBAHUS

113

[IpakTuueckas pabota no reme
"MHOrocTpaHU4YHbIE
JIOKYMEHTHI"

114

OO61ayHbIE CEPBUCHI.
KonnexrusHas pabora ¢
nokymeHtamu. [Ipaktudeckas
pabota no Teme
"KonnektuBHast pabota ¢
JoKymeHTaMn'"

0.5

115

Amnanmunz JaHHBIX. bonpmue
JaHHBIC

116

MamnnHoe o0yueHue

117

AHann3 JaHHBIX C TOMOIIBIO
AJICKTPOHHBIX TAOJIUIL

118

[TpakTrueckas pabora 1o Teme
"AHaNu3 IaHHBIX C IOMOIIIBIO
3JICKTPOHHBIX TabIuUI"

119

[TocTpoenue rpaduxos
¢ynkuunit. [IpakTrueckas
pabora o Teme "HarnsigHoe
IPEJICTaBICHHUE PE3YJIbTATOB
CTATUCTUYECKON 00pabOTKH
JAHHBIX B BUJIE AHArpaMm
CPEIICTBaMU PEJAaKTOpa

0.5




9JEKTPOHHBIX TabmHI"

JIunuu tpena. [Ipaktuueckas
pabora o Teme "l[loxbop

120 JVHUH TPEH]IA, ! 05
MpOrHO3upoBaHue"”
[TonGop mapamerpa.
[IpakTuueckas pabora no reme
121 "YuclieHHOE pelleHne 1 0.5
YpPaBHEHUH C MOMOIIBIO
noxbopa mapamerpa”
OnTuMu3aIms Kak TOUCK
HAWIY4Ilero pemeHus B
3aJJaHHBIX YCIOBHUSX.
122 [IpakTrueckas paboTa 1o Teme 1 0.5
"Perrenne 3agau
ONTUMHU3ALMHU C IOMOIIBIO
JIEKTPOHHBIX Ta0ML"
123 Pe3epBHOE Bpemst 1
124 PesepBHOE Bpems 1
125 PeszepBHOE Bpems 1
126 Pe3epBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpemst |
129 PesepBHoe Bpems 1
130 PesepBHOE Bpemst |
131 PesepBHoe Bpems 1
132 Pe3epBHOE Bpemst |
133 PeszepBHOe Bpems 1




134

PesepBHOE Bpems

135 PesepBHOE Bpemst 1
136 PeszepBHOe Bpems 1
OBIEE KOJIMYECTBO HACOB

10 [TIPOT'PAMME

136

21.5




11 KVIACC

Ne
n/n

Tema ypoka

KosnuecTBo 4acos

KonTponbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHHUs

DJIeKTPOHHbIE
nuppoBbIe
o0pa3oBaTejibHbIE

pecypcsl

KonuuectBo undopmarmu

AHFOpI/ITMI)I CXXaTus JaHHbIX

Anroput™m Xadhmana

[TpakTudeckas paboTa 1o Teme
"CskaTue JaHHBIX C IIOMOIILIO
anroputma Xapgpmana"

Anroputm LZW

AJNTOPUTMBI CIKATHUS TAHHBIX C
notepsimu. [IpakTuueckas
pabora o Teme "CxxaTtue
JAHHBIX C MTOTEPSIMU
(anroputmsl JPEG, MP3)"

0.5

CkopocTb niepejaun JaHHBIX

[TomexoycTOHYMBbBIE KOIbI

[IpakTrdeckas paboTa 1o Teme
"TlomexoycTOWUYUBBIE KOIBI"

10

Cucrembl. KOMIIOHEHTHI
CUCTEMBI U UX B3aUMOJICHCTBHE.
CucteMHBbIH YPPexT.
VYnpasneHue Kak
MH(OPMAIMOHHBIH Mpo1ecc.
OOpaTtHas cBsI3b




11

Moaenu u MoAeIUpPOBaHUE

12

I'padsr

13

Pemrenue 3ama4 ¢ moMomIbH0
rpados

14

JepeBbs

15

OCHOBBI TEOPHUH UTD

16

[TpakTnyeckas paboTa 1o Teme
"ITorcK BBIUTPBIIIHON
CTpaTeruy B UIpe C MOJTHOU
uHpopmanyein"

17

CpencrBa HCKyCCTBEHHOTO
HUHTCIIJIICKTa

18

[IpakTuueckas paboTta mo reme
"CpeacTBa HCKYCCTBEHHOTO
uHTEIIeKTa"

19

dopmanuzanysi MOHATUS
anroputma. Mammuna TreropuHra
KaK YHUBEpCaJIbHasl MOJIENb
Bbrunciennil. Tezuc YUepua—
Trropunra

20

[IpakTrueckas paboTa 1o Teme
"CocraBieHue IpocTou
POTrpaMMBbl [T MaIlluHbI
Trropunra”

21

Marmuna Ilocta

22

Hopmasbhbie anropudmsl
MapxkoBa

23

AJropuTMHYECKU




Hepa3penmMbIe 3a1a41. 3a1a4ya
octaHoBa. HeBO3MOXKHOCTE
aBTOMATHYECKOH OTIIAKU
porpaMm

24

CI10KHOCTE BBIUUCIIEHHUNA

25

ITorick mpOCTHIX YKCEN B
3a/laHHOM JIMana3oHe ¢
MOMOIIBIO AITOPUTMA «PEIIETO
Oparocdenar

26

[IpakTuueckas pabora o reme
"ITorck MpOCTBIX YUCEI B
3aJaHHOM Juara3zoHe"

27

MHoropa3spsiiHbI€ 1e/ble Yncia,
3a/1a4d JUTMHHOW apu(METHKH

28

[TpakTrueckas pabora 1o Teme
"Peanuzarus BEIYHCICHUH C
MHOTOpa3psIHBIMUA YHCIaMu"

29

CrnoBapu (accollMaTUBHBIC
MacCHBBI, 0TOOpa)keHus ). X1~
tabnuiel. [TocTpoeHue
ay1(haBUTHO-4aCTOTHOTO CIOBAPS
JUTSL 33JJAaHHOTO TEKCTa

30

[IpakTuueckas pabota no reme
"I[TocTpoenue andaBUTHO-
YaCTOTHOTO CIIOBAPS AJIS
3aJaHHOr0 TeKcTa"

31

AHanus3 Texcra Ha
€CTECTBEHHOM SI3BIKE.




Beinenenne
NOCJIEA0BATEIBHOCTEN 110
mabnony. Perymsipasie
BBIpaKCHMS. HaCTOTHBIN aHAJIN3

32

[IpakTuyeckas paboTa 1o Teme
"AHaau3 TEKCTA HA
€CTECTBEHHOM SI3BIKE"

33

Creku. AHanu3 NpaBUIBHOCTU
CKOOOYHOT'O BBIPaXKEHUS

34

Boruncnenue apudmernyeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B
nocTduKcHOU popme

35

[IpakTuyeckas pabora 1o Teme
"Beruncnenue
apru(METHIECKOTO BRIPAKCHUS,
3aMMCaHHOTO B MOCT()UKCHOM

dbopme"

36

Ouepenu. Ucnonbs3oBanue
ouepean IUisi BPEMEHHOTO
XpaHCHUA JAaHHBIX

37

[IpakTudeckas paboTa 1o Teme
"Ucnonws3oBanue ouepenn"”

38

Hepesbs. Peanuzanus nepesa ¢
MOMOIIbIO CCHUIOYHBIX
CTPYKTYp. J[BonuHbIE
(6buHapHbIE) TEepeBbs.
[TocTpoenue nepesa aJis
3aJIaHHOTO apU(PMETUIECKOTO
BBIPAYKEHUS




39

[IpakTuueckas pabota o Teme
"Ucnonbp30BaHne 1EPEBbEB TS
BBIYHUCIICHHUS] apu(PMETHUCCKUX
BbIpa)KEHUI"

40

PexypcuBHBIE QIITOPUTMBI
o0xo/a nepesa. Mcnonb3oBanue
CTEKa M 04epeu I 00Xoaa
JepeBa

41

PexypcuBHBIE aITOPUTMBI
o0xona nepesa. Mcnonb3oBanue
CTeKa U ouepean it 00Xoaa
JiepeBa

42

AnroputMmsl Ha rpadax.
ITocTpoeHre MUHUMAIBHOTO
OCTOBHOTI'0 JIEpEBa B3BELICHHOI'O
CBSI3HOTO HEOPUEHTUPOBAHHOTO

rpaga

43

O6xox rpada B riryouny. O6xox
rpada B IIUPUHY

44

KonunuecTBo pa3nnyHbIx myTen
MEXly BEpIIMHAMU
OpPUEHTHPOBAHHOTO
alMKJINYecKoro rpada

45

Anroput™m JlelKCTpHI.

46

[IpakTuueckas pabota no reme
"BrIunciieHue TIHHB
KpaT4aIero myTH MexXIy
BepLIMHAMU Tpada (aIroputMm
Hetikerpsr)"




47

Anroputm ®@noiiga—Y opania

48

3aauu, penraeMple ¢ IOMOIIbIO
JTMHAMHYECKOTO
pOrpaMMHUPOBAHMS:
BBIYHCIIEHUE PEKYPCHUBHBIX
byHKIMH

49

[TpakTrueckas pabora 1o Teme
"BbluniciieHue peKypCUBHBIX
(GYHKIHI ¢ TOMOIIBIO
JTUHAMUYECKOTO
IpOrpaMMUPOBaHUs"

50

3amaun, penaemMbie C TOMOIIBIO
JUHAMHUYECKOIO
IIPOrPaMMHUPOBAHUS: TTOJICUYET
KOJIMYECTBA BAPHAHTOB

51

[IpakTuueckas pabora no reme
"IToacuéT KoIMYeCTBa
BapUAHTOB C TTIOMOIIBIO
JTUHAMUYECKOTO
MporpaMMHUpOBaHUA"

52

3aiauu, penaemMspie C MOMOIIbIO
JTMHAMHYECKOTO
POrPaMMHUPOBAHHUS: 32191
ONITUMU3AIIH

53

[Tonsarue o mapaagurmax
nporpammupoBanus. O630p
SI3BIKOB IIPOIPAMMUPOBAHUSA

54

[NousTHE 00 OOBEKTHO-
OPUCHTUPOBAHHOM




IpOrpaMMHUPOBAHUH

55

O0bekThI U Ki1acesl. CBoiicTBa U
METOIBI OOBEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN
aHaJM3

57

[IpakTuueckas pabota mo reme
"N cmonp30BaHne TOTOBBIX
KJIACCOB B mporpamme”

58

Pa3zpaboTka nporpamm Ha
OCHOBE OOBEKTHO-
OPUEHTHUPOBAHHOTO TIOIX0/1a

59

[IpakTuueckas pabora
"Pa3zpaboTtka mpocToit
IPOrpaMMBbI C UCTIOIb30BaHUEM
KJ1accoB"

60

Nuxancysanus. [Ipaktnueckas
pabora o Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOLIEro
MHKAINCyJIsui"

0.5

61

Hacnenoanue. [Tonmumopdusm

62

[IpakTuueckas pabota no reme
"Pa3zpaboTka nuepapxuu
KJ1accoB"

63

Cpenpl ObICTpOit pa3paboOTKH
nporpamm. [IpoextrupoBanue
uHTEpdeiica moap30BaTENS

64

[IpoexTupoBanue nuTepdeiica
I0JIb30BATENIA




65

Hcnonb3oBaHuE roTOBBIX
YIPaBIsEMbIX SJIEMEHTOB IS
MOCTpOoeHus uHTepdeiica

66

[IpakTuyeckas paboTa 1o Teme
"Pa3paboTka mporpaMmsl ¢
rpadudeckuM uHTEpPeiicom”

67

N3ydenue BTOpOro s3bIka
IpOrpaMMHUPOBAHUS

68

N3yueHne BTOPOTro A3bIKa
IIPOrPaMMHUPOBAHUS

69

OTalbl KOMIIBKOTCPHO-
MaTEMaTUYICCKOT'O
MOACIINPOBAHUA

70

JuckpeTtusanus npu
MaTeMaTHYeCKOM
MOJIEJTMPOBAHUU HEMPEPHIBHBIX
nponeccoB. MoenupoBanue
JIBUKEHUS

71

[IpakTuueckas pabora no reme
"MopenupoBaHue ABUKEHUSA"

72

MopenupoBanue
OHOJIOrHYECKHUX CHCTEM.
[IpakTuyeckas paboTa 1o Teme
"MopaenupoBaHue
OMOJIOTHYECKUX CUCTEM"

0.5

73

MaremaTtuueckue MOACJIHN B
9KOHOMHKE. BEIUHCIUTEILHEIC
OKCIICPUMCHTELI C MOACIIAMUA




74

BepostHOCTHBIE MOJENH.
[IpakTuueckas paboTta mo reme
"MuTaimoHHOE
MO/ICJIUPOBAHUE C TTOMOIIBIO
Metosa Mounrte-Kapio"

0.5

75

KOMHBIOTepHOG MOACIIUPOBAHUC
CUCTCM YIIPaBJICHUA

76

O6paboTka pe3yJIbTaToB
IKCIICPUMEHTA

77

TabGnuuHble (peNAInOHHBIC)
0a3bl JaHHBIX

78

[Touck, coptupoBka u
bunpTpanys JaHHBIX. 3aPOCHI
Ha BEIOOPKY JaHHBIX. 3aIPOCHI C
napaMmeTpamu. Beraucisemblie
MOJISL B 3aIIpocax

79

[IpakTuueckas pabota 1o Teme
"Pabota ¢ roToBoii 6a3oii
TaHHBIX"

80

Mumuororabandasie 0a3bl
JTaHHBIX. THUIIBI CBA3EH MEXKITY
TabaunaMu. BHenHui Ki1roy.
LlenoctHOCTH 0a3bl JAHHBIX

81

[IpakTudeckas pabora 1o Teme
"Pa3paboTka MHOTOTAOJIMYHOM
0a3bl TaHHBIX"

82

3anpockl K MHOTOTAOIUIHBIM
0a3zaM JaHHBIX




[IpakTuueckas pabora no reme

83 "3ampockl K MHOTOTA0THYHOM
Oa3e maHHBIX"

S3bIK yIpaBIeHUS JAHHBIMU

84
SQL
[IpakTrueckas paboTa 1o Teme

85 "YrupaBieHue TaHHBIMHU C
MOMOIIIBIO s3b1Ka SQL"

26 Hepensimmonnsie 6a3b1 TaHHBIX.
OKCMEePTHBIE CUCTEMBI

87 HuTtepHeT-nipuioxenus
[TonsATHE O CepBepHON U
KJIMEHTCKOM YacTsaX cauTa.

88 TexHOTOTHSA «KIIMEHT —
cepBep», €€ JOCTOMHCTBA U
HEIOCTATKH

89 OcHoBrlI s1361ka HTML
[IpakTrueckas paboTa 1o Teme

90 "Co3gaHne TEKCTOBOH BeO-
CTpaHUIbI"

91 OcHoBrl s1361ka HTML

92 OcHoBsrl s1361ka HTML
[IpakTuueckas pabora no reme
"Coznanue BeO-CTpaHUIIBI,
BKJIFOUAIOIIEH

93

MYJIbTUMEANITHBIE O0BEKTHI
(pUCYHKH, 3ByKOBBIC JTaHHBIC,
BHJ1E0)"




94

OCHOBBI KACKaJHBIX TAOIHIL
ctuneit (CSS)

95

[IpakTuueckas paboTta mo reme
"OdopmieHue CTpaHuIlbl C
IIOMOIIIBKO KaCKaAHbIX Ta6JII/II_I
cruien”

96

Cuenapuu Ha s3bIke JavaScript

97

Cuenapuu Ha si3p1ke JavaScript

98

®dopMbI Ha BEO-CTpaHUIIC

99

[IpakTuueckas pabora mo reme
"O6paboTka naHHBIX GopM"

100

Pa3memenue Be6-caliToB.
VYcnyra xoctusra. 3arpyska
¢aiiaoB Ha calT

101

Kanpuposanue. McnipaBnenue
HepCreKkTuBbl. [ uctorpamMmma.
Koppekuust ypoBHei,
KOPpEKLIH LBETA.
ObecrBeurBaHUE 1IBETHBIX
H300paKeHUI

102

BBoa n3obpaxenuii ¢
UCTIOJIb30BaHUEM Pa3THIHBIX
U (POBBIX YCTPOUCTB.
[IpakTudeckas paboTa 1o Teme
"O6paboTka HUPPOBBIX
dororpaduii”

0.5

103

Perymis. Pabota ¢ o6mactsmu.
OunbTpsl. [IpakTnyeckas

0.5




pabora o Teme "Perymib
1 poBbIX otorpaduii”

104

MHorocnoitHble H300paXKeHHUs.
TexkcroBble cion. Macka cios.
Kananel. Coxpanenue
BBIIEJIEHHON 00J1acTH

105

[IpakTryeckas paboTa o Teme
"MHorocnoiHble n300paxeHus "

106

[ToaroroBka niuIrOCTpaLMA AJ1st
BeO-caiiToB. [IpakTudeckas
pabora 1o Teme

" AHUMHMpOBaHHBIE
u300paxkeHus"

0.5

107

BexkTopnas rpaduxka.
Bekropuzanus pacTpoBbIxX
M300paKeHui

108

[IpakTdeckas paboTa 1o Teme
"Bekropnas rpaguka"

109

[IpuHIHIIBEI TOCTPOEHUS U
pPENaKTUPOBaHMsI TPEXMEPHBIX
MoJeNen

110

[IpakTruyeckas paboTa 1o Teme
"Co3anue mpocThIX
TpEXMEPHBIX Mozeei"

111

Cetounbie MoJien. MaTepuabl

112

[IpakTuueckas pabora no reme
"Cerounble Mogen"

113

MOI[eJ'II/IpOBaHI/Ie HCTOYHHNKOB




ocsenieHus. Kamepst

[IpakTuueckas pabora o reme

14 "Pennepunr"

115 AnutuBHbIe TexHoJoruu (3D-
MIPUHTEPHI)
[IonsiTue o BUpTYyanbHOU

116 pPEATIBHOCTH U TIONIOJTHEHHOM
peaIbHOCTH

117 Pe3epBHOE Bpemst

118 PesepBHOE Bpems

119 PeszepBHOE Bpems

120 PezepBHOE Bpems

121 PesepBHOE Bpemst

122 PesepBHOE Bpemst

123 PesepBHOE Bpems

124 PesepBHOE Bpemst

125 PesepBHOE Bpems

126 Pe3epBHOE Bpemst

127 PesepBHOE Bpems

128 Pe3epBHOE Bpemst

129 PesepBHOE Bpems

130 Pe3epBHOE Bpemst

131 PesepBHOE Bpemst

132 PesepBHOE Bpems

133 PezepBHOE Bpems

134 PesepBHOoe Bpems

S [ T e T [ S e [ S O (N S u O N S



135 PesepBHOE Bpems 1

136 PesepBHOE Bpemst 1

OBILEE KOJIMYECTBO HACOB 10

[TPOT'PAMME 136 0 363







MPOBEPSIEMBIE HA EI'D ITO HH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBepPsieMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHUS K NIPeIMETHBIM Pe3yJIbTATaM 0CBOCHHS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[TonnMaHue OCHOBHBIX MPHUHIIMUIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOMIJIBHBIX KOMIBIOTEPOB; TEHICHIIHNA
pa3sBUTHS KOMIBIOTEPHBIX TEXHOJIOTUH; BJIaJeHHE HaBBIKAMU PalOOTHI C
ONEPALMOHHBIMA CUCTEMaMU M OCHOBHBIMH BHJaMHU NPOTrPAMMHOIO
o0ecrieueHus JJi1  pelIeHus Y4YyeOHbIX 3ajJad 10  BBIOpaHHOU

CIICHajIn3aluu

1.2

Hanmnumne mnpencraBneHuii o 0a30BBIX NPHHLOMIAX OpPTaHU3ALUU U

(GYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH

1.3

IToHumManne OCHOBHBIX MPUHIUIIOB JUCKPCTU3ALIUN PA3JIMYHBIX BUIOB

uH(pOpMaIUH

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOpAaOOTKM YHCIOBOH M TEKCTOBOIA
uHpopManuy (3amuch 4YHCEN B TO3MIHMOHHOW CHCTEME CYHCIICHUS,
JIETUMOCTb LIEJBIX YHCEIT; HAX0XKACHNE BCEX MPOCTHIX YHCEIN B 33JaHHOM
nuanazoHe; oO0pa0OTKa MHOTOpAa3psIHBIX LEJNbIX YHWCEN; AaHalIu3

CUMBOJIBHBIX CTPOK H JIPYTHX), aITOPUTMOB TIOUCKA U COPTUPOBKU

1.5

3HaHue (1)YHKI_II/IOHaJ'ILHBIe BO3MOXHOCTH HMHCTPYMCHTAJIbHBIX CPCIACTB

cpebl pa3paboTKu

1.6

Bnagenue ocHOBHBIMU CBeIE€HUSMU O 0azax NaHHBIX, UX CTPYKTYpeE,

CpeICTBax CO3AaHUs M PabOTHI C HUMH

1.7

[Tonnmanue BO3MOKHOCTEHN 51 OTpaHUYECHUN TEXHOJIOTUH
UCKYCCTBEHHOTO HWHTEJUIEKTa B pa3IMYHBIX O0JACTIX; HaJIWYHe
npeicTaBiIeHui 00 MCMOIb30BaHUM MH(DOPMAIMOHHBIX TEXHOJOIMH B

pa3IuuHbIX TPodecCHoHaNBbHBIX chepax

1.8

BraneHue TeopeTHMUEeCKMM amnmapaToM, IO3BOJIIOIIMM OCYLIECTBISAThH
IpeJICTaBICHHUE 3a/JaHHOT0 HaTypaJbHOTO YUCJIAa B Pa3IMUHBIX CUCTEMAX
CUHCIJICHUS; BBINOJHATH MPEOOpa30BaHUS JIOTMYECKHX BBIPAKEHHH,
UCTIONIb3Ys 3aKOHBI alNreOphl JIOTUKHU; ONpPEAeaTh KpaTyaiiuili myTh BO
B3BEIICHHOM Trpade U KOJIMYECTBO MyTeH MEXIy BEepUIMHAMU

OPUEHTUPOBAHHOI'O ALUKIMYECKOTO rpada




Ymemo

2.1

YMeHHe UCIOoNb30BaTh KOMIBIOTEPHO-MATEMATHYECKUE MOJENTU st
aHaM3a 0ObEKTOB U MPOIIECCOB: (HOPMYIUPOBATH LIETh MOACITUPOBAHNUS,
BBITIOJIHATH aHAIHN3 PE3yJIbTaTOB, IMOJIYYCHHBIX B X0/€ MOJICIUPOBAHUS;
OIICHUBATh aJEKBAaTHOCTh MOJEIH MOJCIHPYEMOMY OOBEKTY WU
MpoliecCy; MPEICTaBIATh PE3YJbTaThl MOJAEIUPOBAHUS B HATJISITHOM

BHIC
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YMmenue kiaccu(UIUpPOBaTh OCHOBHBIE 337auydl  aHajiM3a JIaHHBIX
(mporHO3WpOBaHME,  KiIaccHpUKanus,  KiIacTepu3alys,  aHaIu3
OTKJIOHEHUI1); TOHUMATh TIOCIIEIOBATEIIEHOCTh PEIICHUS 3a/1a4 aHAN3a
JAHHBIX: COOp NEPBUYHBIX JAHHBIX, OUMCTKA U OIIEHKA KaueCTBa TaHHBIX,
BIOOp M (WIM) TOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,

BU3yalIu3alusi JaHHBIX, HHTCPIPETAINA PE3YIbTATOB
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YMmenue — omnpeaensith  MHOOPMALMOHHBIA  O0BEM  TEKCTOBBIX,
rpau4ecKux M 3BYKOBBIX [IA@HHBIX TIPH 3aJIaHHBIX T[apameTpax
JUCKpPETU3allMU. YMEHHME OINpPEAEATh CPEAHIO CKOpPOCTh Iepefadu
JAHHBIX, OIICHUBAaTh W3MEHEHUWE BPEMEHU IMepelauyd MpU HW3MEHEHUU

I/IH(bopMaL[I/IOHHOl"O 00BEMa JaHHBIX U XapaKTCPUCTHK KaHaJia CBA3U

24

YMeHHne CTpouTh KOJ, OOECHeurBAIOIIMNA HAUMEHBIIYIO BO3MOXKHYIO

CPEIIHIOIO JUITMHY COOOIEHMSI TPU U3BECTHON YaCTOTE CUMBOJIOB

2.5

YMeHue HCcnosib30BaTh IMPU PEUICHHHM 33/1ad CBOMCTBA MO3UIIMOHHOMN
3allMCH YUCEJl, aJITOPUTMBbI ITOCTPOCHUS 3aIMCU YUCIA B MO3ULIMOHHOMN
CHUCTEME CUHMCIICHHS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOECHUS YMCIIA IO
CTPOKE, CoJepiKalleil 3aluch 3TOr0 4YMCJIa B MO3ULHUOHHON CHUCTEME
CUUCIICHHS C  3aJaHHBIM  OCHOBAaHHMEM; YMEHHUE  BBINOJHATH

apI/I(l)MeTI/I‘-IeCKI/IC OIcpanyru B IIO3ULIUMOHHBIX CUCTCMAX CHUCIICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAKEHUE B JHU3bIOHKTUBHOW U
KOHBIOHKTHBHOM HOpManbHbIX (opMax IO 3aJaHHOW Tabmuie
UCTUHHOCTH; HUCCIIeIOBaTh 00JAacTh HCTHHHOCTU  BBICKAa3bIBaHMU,

COACPIKAICTO IICPEMCHHBIC, pC€UIaTh HECCJIOKHBIC JIOTHYCCKUC YPAaBHCHUA

2.7

YMeHue pemars alropuTMUYECKHE 3aadM, CBA3AHHBIE C aHAIU30M
rpadoB (3a7a4M MOCTPOSHHSI ONTUMAIIBHOTO ITYTH MEXKIy BEpIIUHAMHU
rpada, onpeaenaeHns KOJIMYECTBA PA3IUUHBIX IyTeH MEXy BEPLUIMHAMU

OPUEHTUPOBAHHOTO AITUKINYECKOro Tpada)

2.8

YMeHue ucnonb30BaTh AEPEBbs MPU aHATIU3€ U IOCTPOCHUH KOJIOB U IS
npecTaBieHus apuMETHUYECKUX BBIPAXKEHHUH, MPU pEUIeHUH 3aaady
MOMCKAa U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO WUIPHI MO 33JaHHOMY

QITOPUTMY; pa3pabaThiBaTh U 000CHOBBIBATH BBHIMTPHIIIHYIO CTPATETHUIO




UTPBI
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YMmenue AHAJIU3UPOBATHL AJITOPUTMBI C HCIIOJIL30BAHHUEM Ta6J'II/IH
TPACCUPOBKU, OTIPCACIIATH 0€e3 HUCIIOJIb30BaHMS KOMIIBIOTECPA PE3YJIbTAThI
BBITIOJIHCHHUS HCCJIOKHBIX MPOT'paMM, BKIIHOYAIOMIUX TUKIIBI, BECTBJICHUSA

U IMOAIIPOrpaMMBEl, IpH 3aJJaHHBIX UCXOJHBIX JAaHHBIX

2.10

YMeHue onpenensaTh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBaHHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAaCcCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIA IMOWCK) M NPUBOAMUTH MPUMEPHI
HECKOJIbKMX aJITOPUTMOB Pa3HOU CIIOKHOCTU IS PELICHUS OIHOMN

3aa4un

2.11

BnageHue yHHBEpCAJIbHBIM SI3BIKOM IMPOTPAMMHPOBAHHUS BBICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), mpeacraBineHus MU 0 6a30BBIX
TUIIaX JAHHBIX U CprKTyan JaHHBbIX, YMCHI/IG HCIIOJIB30BATh OCHOBHBEBIC
VOPAaBISIONUE  KOHCTPYKIIMHM;  YMEHHE  OCYIIECTBIATh  aHAIU3
NPEUIOKEHHOW — MPOTrpaMMbl:  ONPEACIATh  PE3yJIbTaThl  PabOTHI
HpOFpaMMBI HpI/I 3aJlaHHbIX UCXOAHBIX JaHHBIX] OHpCHGJ’IHTB, HpI/I KaKux
UCXOJHBIX JTAHHBIX BO3MOXHO HOJIy‘-IeHI/IC yKaBaHHBIX p€3y.HBTaTOB;
BBISIBJISITH JIAaHHBIC, KOTOpPbIE MOTYT MPHUBECTH K olIMbke B padore
nporpaMMbl;  (GOPMYJIHMpPOBaTH TPEUIOKCHHS 10  YIYUIICHHIO

IPOrpaMMHOT0 Ko/ia

2.12

YMeHHne peaqu30BBIBATH Ha BBIOPAHHOM JUII HW3Y4YCHHS  SI3BIKE
nporpaMMmupoBanusi Beicokoro ypoBHs (Ilackanmb, Python, Java, C++,
C#)  TunoBble  aNrOpuTMbl ~ OOpaOOTKM  4YMCeN,  YHMCIOBBIX
MOCNIE0BATENbHOCTENl M MAcCHUBOB: IIPEJICTaBICHHE 4YHUCJIa B BHJE
Habopa TIPOCTHIX COMHOXHUTENEH; HaXO0XKJACHHE MaKCUMaJbHON
(MUHUMAaNTBEHON) IM(PBI HATYPATBHOTO YHCIIA, 3alUCAaHHOTO B CUCTEME
CUHMCIICHUS C OCHOBaHHEM, He TMpeBbIIamuM 10; BBIYUCIECHUE
000OIIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHMBa WM YHUCIOBOMN
MOCJIEI0BATEIbHOCTH (cyMMBl, MIPOM3BEACHUS CpeIHEeTo
apu(METHYECKOr0, MHHHUMAJIBHOTO W MAaKCHMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJEMEHTOB, YJIOBJIECTBOPSIONIMX 33JaHHOMY YCIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE HCIOJIb30BaTh B MPOrpaMmMax
JAHHBIE PA3JIMYHBIX THIIOB C YYETOM OTpPaHMYCHHH HA JHMAINA30H UX
BO3MOXHBIX 3HAUEHHUH, NMPUMEHATh MpPHU PEIICHUH 3a7ad CTPYKTYPHI
JMaHHBIX (CHOHCKH, CJIOBAapH, CTEKHU, OYEpeIH, IEPEeBbs); MPUMEHATH
CTaHJapTHBIE U COOCTBEHHBIE TIOIITPOTPaAMMBI JIJIs1 00pabOTKH YHCIOBBIX
JTAHHBIX U CUMBOJIBHBIX CTPOK; UCIOIB30BATh ITPH pa3pabOTKe MporpaMm

OMOINOTEKH noamporpamMm; yMCHHUC HCIIOJIb30BAThH CPCACTBA OTJIAAKU




IPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

YMmenue HCIIOJIB30BaTh OJICKTPOHHBIC Ta6J'H/IIH)I JJIA aHajm3a,

npecTaBiIeHuss U 00pabOTKU JaHHBIX (BKJIIOYAs BBIOOP ONTHUMAIBLHOTO

2.13 peleHus, moA0Op JTUHUM TPEHNA, PEIICHHE 3a7ay MPOTHO3UPOBAHMS);
YMEHHE HCTOb30BaTh TaONMUYHBIE (PEISIMOHHBIC) 0a3bl JAaHHBIX H
CIIPaBOYHBIC CUCTCMbI
YMeHue OpraHu30BBIBaTh JTHYHOC WH()OPMANMOHHOE MPOCTPAHCTBO C
)14 UCIIOJNIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IHM(POBBIX  TEXHOJIOTUH;

IMOHMMaHHE BO3MOKHOCTEH I_II/I(prBLIX CCPBUCOB TOCYAAPCTBCHHBIX

yciIyT, TU(pOBBIX 00pa30BaTEIBHBIX CEPBUCOB




IHHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O TH®OPMATUKE

Kon

IIpoBepsiemMblii 3JIeMEHT coaePKAHUS

1

Hudposas rpaMOTHOCTH

1.1

OcHOBHBIC TCHACHIIUU PAa3BUTUSA KOMIIBIOTCPHBIX TEXHOJIOTHIA. HapanneanLIe
BBIYUCICHUA. MHoronpoueccopHHe CHUCTCMBI. Pacnpez[enéHHHe

BBIYUCITUTEIIbHBIE CUCTEMBI U 00pa0OTKa OOJIBIINX JaHHBIX

1.2

[TpyHLIMIIBI OCTPOEHUS U aNmapaTHblE KOMIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie mporokonbl. Cerp WHTepHer. Anpecauuss B cetu VIHTepHeT.
ITpotokomnsl creka TCP/IP. Cucrema nomennsix uMEéH. Pasnenenue IP-cetn Ha

MOJICETH C MOMOIIBI0O MAaCOK MOACETEH

1.3

daiinosas cucrema. [louck B (aitnosoii cucreme. [IpuHIMIIBI pa3MeeHUs U
UMEHOBaHUs (aiiioB B noiaroBpeMeHHoM mamatu. 11laGnoHsl ans onucaHus

rpynn (¢aiiios

1.4

CkopocTh mepenayd JaHHBIX. 3aBUCHMMOCTb BpPEMEHH Iepefayd  oOT

MH(OPMaLIMOHHOTO 00BbEMA JaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

udposanue nanHbix. CUMMETpUYHbBIE U HECUMMETpHUUHbIe UG PLI. [LIndpsr
npoctoit 3amensl. [udp Lesaps. Hudp Buwkenepa. Anroputm mmppoBaHus
RSA

1.6

KOI[LI, IMO3BOJIAOIINEC 06Hapy>KI/IBaTL U UCIPABJIATH OIJ_II/I6I(I/I, BO3HHUKAKOIIHUEC
IIpu rIepeaauc IaHHbIX. Paccrosgane XsMmuHra. KOI[PIpOBaHI/IC C ITIOBTOPCHUEM

outoB. Koasr XoMmmuura

TeopeTtnueckne 0CHOBBI HHPOPMATUKH

2.1

JlBonuHoe  komupoBaHHe. PaBHOMEpHbIE M  HEPAaBHOMEPHBIE  KOJBI.
JlexoupoBaHue COOOIEHHIA, 3aITMCaHHbIX C TIOMOIIbIO HEPAaBHOMEPHBIX KOJIOB.
VYcnosue @ano. [locTpoenne 0JHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa
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Teopetnueckue MNOAXOABI K OlLEHKE KoinyecTBa WHGpopMauuu. EnuHUIb!
M3MEpeHusT KoinyecTBa WHGopMaruu. AmndaBUTHBIA TOAXOA K OIICHKE
KoiuuecTBa mHpopMmanmu. 3aKOH aUIMTUBHOCTH WH(popManuu. Dopmyrna

Xaptnu. Undopmanus u BepositHocTh. Dopmyrna [llennona
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Cucrembl cuuciieHus. Pa3BépHyTas 3amuch IENBIX M JPOOHBIX YHUCEN B
MO3UIIMOHHOM cucTemMe cuuciieHusd. CBoicTBa MO3UMIIMOHHOW 3alMCH YHKCTA:
KOJIM4YeCcTBO IUGp B 3alHCH, TPU3HAK AETMMOCTH YHCIa HA OCHOBAHUE CHCTEMBI
CUUCJIEHUS. AJTOpPUTM TMEpPEeBOJA LEIOro uucia u3 P-W4HOM cucTeMbI

CUHCIICHUS B JIECATHUHYIO. AJTOPUTM MEepeBojia KoHeuyHo! P-muHoi apobu B




NECSATUUHYI0. AJITOPUTM IEpeBOJa LENOro 4ucia U3 AECSITUYHOM CHCTEMBI
cuncnenus: B P-uunyto. IlepeBon xoHe4HOH necsaTuyHON ApoOM B P-nunyto.
JIBonuHas, BOCbMEpUYHAs U IIECTHAALIATEPUYHAs CUCTEMBI CUMCIICHUS, CBS3b
MEXIy HUMH. ApudpmeTHyeckue Omnepauuyd B MO3MIHMOHHBIX CHUCTEMax

CUHHCJICHUA
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TponyHass ypaBHOBELIEHHAs CUCTEMa CUYUCIECHUS. JIBOMYHO-AECATUYHAS

cucTéMa CYHUCIICHUA

25

KomupoBanne TtekctoB. KommpoBka ASCIL. OpHOOalTHBIE KOJUPOBKH.
Crannapt UNICODE. Koauposka UTF-8. Onpenenenne nHGOpMaLMOHHOTO

00BEMAa TEKCTOBBIX COOOLLIEHUI

2.6

KomupoBanue  um3oOpaxkenuil.  OuneHka  MHPOPMALMOHHOIO  00BEMA
rpaduyecKrux NaHHBIX MpPH 33JaHHBIX pa3pelieHUud U TIyOuMHE KOAUPOBAHMS
useta. LIBetoBbie Monenu. KogupoBanue 3Byka. OneHka WH(OPMAIIMOHHOTO
00bEMa 3BYKOBBIX JAaHHBIX IHpPU 33JaHHBIX 4YacTOTE€ JTUCKPETH3ALUH MU

Pa3pAIHOCTH KOANPOBAHUA

2.7

Anrebpa noruku. IloHsTHe BbIcKa3biBaHUS. BbIcka3bIBaTenbHbIE (OPMBI
(npenukatel). KBaHTOpHI CyII€CTBOBAHUS M BCEOOIIHOCTH.

Jlornyeckue omnepanuu. TaOnauibl HCTUHHOCTH. JlOormyeckue BBIPAKEHHUS.
Jlormueckue TOXAecTBAa. Jlormueckme omepauuM M ONEpallMM  Haj
MHOKECTBAMH.

3aKoHBI anreOphl JIOTMKHA. OKBUBAJICHTHBIE NPEOOPa30BaHUS JIOTUYECKHX
BbIpaXCHUH. JIornueckue ypaBHEHMs U CUCTEMBI YPABHEHUM.

Jlornyeckue ¢GyHKIMU. 3aBUCHUMOCTb KOJMYECTBA BO3MOKHBIX JIOTMYECKHX
(GYHKIMH OT KOJIMYECTBA ApPTyMEHTOB.

Kanonuueckue Gpopmbl JIOTHYECKUX BBIpaXKEHUN

2.8

COBepIHGHHI)Ie JAN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (1)OpMI)I,

AJITOPUTMBI UX TOCTPOCHUA 1O Ta6JII/II_Ie HCTHUHHOCTHU
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Jlornueckue HJEeMEHTHI B cocTaBe KomibloTepa. Tpurrep. Cymmarop.
MHoropa3psanblii cymmatop. ITocTpoeHne cxeM Ha JOTHYECKHUX 3eMEHTax Mo
3aJJaHHOMY JIOTHYECKOMY BBIPaKEHHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHUS MO

JIOTUUECKOU cXeme

2.10

Mogaenu u monenupoBanue. Llenn monenupoBanusi. AJEKBaTHOCTh MOJEIH
MOJIEIUPYEMOMY O0BEKTY MK Tiporieccy. @opManu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBneHne pe3ynbTaTOB MOJCIUPOBAHUS B  BHIE, YIOOHOM s
BOCTIpUATUSL udenoBekoM. ['paduueckoe mpeacTaBieHUE TaHHBIX (CXEMBI,

TaOIUIBL, TPAPUKH).

2.11

HpeI[CTaBJ'IeHI/Ie HOCJIBIX YHUCCII B IIaMATH KOMIIBIOTEPA. OI’pﬂHH‘IGHHOCTB

Auaria3oHa 4Yuceil MpH OrpaHUYCHUU KOJIUYCCTBA Pas3psa0B. HGPGHOJIHGHI/IG




pa3psAnHON ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOWYHBIN TONTOJHUTEIBHBINA KOJI OTPULIATEIIBHBIX YUCEIL.

[ToOutoBbie mormueckue omepanuu. Jlorndeckwii, apudmerudyeckui u
nukueckuit  casuru. [lludpoBanne ¢ moMOIIBIO MOOWTOBOW OMNEpaIUU

«uckmouaromiee MJIN»

2.12

[IpencraBneHue BEIECTBEHHBIX YKCEN B TAMSATH KOMIIbIOTEpA. 3Hayallas 4acTb
U TopsAoK yucrna. /luama3oH 3HaueHWEl BellecTBEHHBIX uucen. [Ipobmembl
XpaHEHUs BEILECTBEHHBIX YHUCEJN, CBSI3aHHBIE C OrPAaHUYECHHUEM KOJUYECTBA
paspsaoB. BellloyiHEHNE onepanuil ¢ BEIECTBEHHBIMU YUCIIAMHU, HAKOIUICHHUE

OIIINOOK IIPpU BBIYHUCIICHUAX

2.13

I'padpr. OcnoBuble monsTUsA. Buner rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUI] CMEXHOCTH, BECOBBIX MAaTpHIl, CIUCKOB CMEXHOCTH. PerieHue
ANTOPUTMUYECKUX 33/1a4, CBS3aHHBIX C aHaIM30M TIpadoB (MMOCTPOCHHUE
ONITUMAIILHOTO IyTH MEXIy BEepIIMHAMHU rpada, OInpeleeHue KOJIMYeCTBa

PAa3INIHBIX HYTef/’I MCXKAY BEpIIMHAMH OPHUCHTHPOBAHHOI'O AIUKIIMYCCKOI'O

rpada)

2.14

HepeBbsi. bunapaoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesna.
[pencraBnenne apudMeTHIECKUX BBIPOKCHUH B BUjIE epeBa. Vcmonp3oBanue

rpad)oB U I€PEBHEB MIPU ONMHUCAHUH O0BEKTOB U MPOLIECCOB OKPY’KAIOLIETO MUPa

2.15

JluckpeTHbIE UTPHI IBYX HTPOKOB C MOTHOM nHpopManueii. [loctpoenue aepesa
nepebopa BapHAHTOB, ONHCAHUE CTPATErHMH WIPHl B TaOMMUHOU (opme.

BBIMrphILIHbIE U IPOUTPBIILIHBIEC IO3ULUH. BBIMIPBILIHBIE CTpATETUN

2.16

CpenctBa  HMCKYCCTBEHHOTO  WHTEIUIEKTa. WOeHTHUKAIMS U TOUCK
n300pakeHui, pacro3HaBanue Jul. Mcnoap30BaHNe METOAOB UCKYCCTBEHHOTO
UHTEJUIeKTa B oOyyaromux  cucreMax. Vcronb3oBaHHEe — METO/0B
HCKYCCTBEHHOT'0 MHTEIIJIEKTa B poOoToTexHuke. HTepHer Benieil. Heiiponnsie

CCTH

ANTOpUTMBI U IPOTPAMMUPOBAHHUE

3.1

GDopManmauml IMOHATHA aJITOpUTMA. Mamuna TBIOpI/IHF a4 KaK YHUBCpCaJIbHAA

MOACIIb BBIUMCIICHUH
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OneHka CIO0XXHOCTU BblYMCIEHUI. Bpemst paGoTbl U 00BEM HCHOIB3yeMOU
MaMsATH, WX 3aBHCUMOCTh OT pa3Mepa MCXOJHBIX JaHHBIX. OleHka
ACUMITOTUYECKONW CIIOKHOCTH aJITOPUTMOB. AJTOPUTMBI NOJMHOMHUAIBHOU
cioxkHoctu. [lepeGopHble anroputmbl. [Ipumepsl pa3inYHBIX AJrOPUTMOB

PCUICHHA 0I[HOI>1 3a/la4ui, KOTOPbIC HMCHOT PA3JIMYHYIO CIIOKHOCTDH

33

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB PabOTHI MPOCTEHIINX aITOPUTMOB

YHpaBJICHUA UCITOJIHUTCIAMUA WU BBIYUCIIUTCIBHBIX aJITOPUTMOB. OnpeneHeHI/Ie




HCXO/IHBIX TJAaHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET JaTh TPeOyeMblIil pe3yabTarT

3.4

AnTopuTMBl 00pabOTKM HATYypaJIbHBIX YUCEN, 3alMCAHHBIX B TO3UIIMOHHBIX
CHUCTeMax CYHCIEHUS: pa30MEeHHe 3aliCH 4YHUClIa Ha OTAeIbHBbIE LUDPHI,
HaXO0XJEHHE CyMMBbl W TpOU3BelIeHUs IUdp, HAXOKICHHE MaKCHUMAaIbHOU
(MUHUMATTBEHON) UG PHI.

[IpencraBnenue uucna B BHAE HAOOpa MPOCTHIX COMHOXHUTENEH. AJTOPUTM
OBICTPOTO BO3BEJEHUS B CTeMeHb. [IOMCK MPOCTBIX dYHCEN B 3aJaHHOM

AUara3oHe C IOMOLIbIO aJITOPpHUTMaA «PCIICTO BpaToccbeHa»

3.5

MHOI‘Op&SpHI[HLIC OCJabIC YKUCila, 3aJa4u JUTUHHOM apI/I(bMeTI/IKI/I

3.6

SA3pik mporpammupoBanus (ITackanb, Python, Java, C++, C#). Tunsl gaHHBIX:
LIE€JI0YHMCIIEHHbIE, BEIIECTBEHHbIE, CUMBOJIbHbIE, JOrHueckue. BeTBieHwus.
Cnoxubie ycnoBus. Llukist ¢ ycnoBuem. LIMKIIBI 10 IEpeMEHHOM.

OO0paboTka maHHBIX, XpaHammxcs B (aiinax. TekcToBble U TBOUYHBIE (ailIIb.
daiinoBsie nepeMeHHble ((haiaoBbie yka3arenn). Utenue u3 ¢aina. 3anuch B
(aiin.

Paz6uenue 3amaun Ha nonzanayuu. [lonnporpamMmel (ipoueaypsl U GYHKIUH).

Hcnonw3oBaHue CTaHI[apTHOﬁ OMOIMOTEKH SI3bIKA nporpaMMHpPOBaHUA

3.7

Pexypcusi. PexypcuBnble npoueaypsl u pyHkiun. Vicnonp3oBanue creka s

OopraHu3anuu p€KypCHUBHBIX BbI3OBOB

3.8

Uucnennsie MeToibl. TouHOE U MPUOIMHKEHHOE peleHus 3aaauu. YucienHnoe
pellleHre ypaBHEHUN C MOMOINbI0 1moadopa mapamerpa. UncieHHbIe METO b
pelieHus: ypaBHEHM: MeETOj T1epebopa, METOJ TOJOBUHHOTO JICJICHUS.
[TpubnmxkEHHOE BRIYUCIICHUE NTUH KPUBBIX. Beruncnenue miomaaei guryp c
MTOMOIIBIO YHUCICHHBIX METOJ0B (METOJ MPSMOYTOJbHUKOB, METO/I Tparenuil).
[Touck makcumyma (MUHHMYyMa) (DYHKIIUM OIHOM TEPEMEHHOW METOJIOM

IIOJIOBHHHOT'O ACJIICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble — QYHKIUM  SI3bIKa
pOrpaMMHUPOBAaHUS Al  OOpaOOTKM CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUNA CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKM Ha cJOBa IO HPOOETbHBIM CHMBOJIAM, IOMCK
IIOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€Ha HAHJEHHOM MOJCTPOKHU Ha JIPYTyIO
cTpoky. ['eHepauus Bcex CJIOB B HEKOTOPOM ai(aBHTe, yIOBIETBOPSIOIIUX
3aJJaHHbIM orpaHuudeHusM. [IpeoOpazoBaHue yuciia B CUMBOJIBHYIO CTPOKY M

o0OpaTHO

3.10

MaccuBbl M TOCJIENOBATENBFHOCTH 4YHCeNl. Bbruncinenne 000OIMIEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MAacCUBa WJIH YHCIOBOM IIOCJIEN0BATEIBHOCTH
(CyMMBI, TIPOM3BENCHUS, CpPETHETO apu(PMETUIECKOr0, MHUHUMAIBHOTO U

MAaKCUMAJIBHOT'O 3JICMCHTOB, KOJIHYCCTBA OJOJICMCHTOB, YIOBJICTBOPAIOIINX




3aJJaHHOMY YCJIOBHWIO). JIMHEWHBIM TIOMCK 3aJaHHOTO 3HAYEHHUS B MACCHBE.
AJTOpUTMBI pabOTHI C AJIIEMEHTAMH MacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTupoBKa oJHOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKH
(MeTonm Ty3bIpbKa, METOJ BBIOOpA, COPTHpOBKa BcTaBKamu). CopTHpOBKa
ciustaueM. beicTpast coptupoBka maccuBa (anroputM QuickSort). JIBondHbIi

TIOMCK B OTCOPTUPOBAHHOM MAaCCHUBC

3.11

JIByMepHbIE MacCUBBI (MaTpHIbl). AJTOPUTMBI OOpabOOTKH JABYMEPHBIX
MacCHMBOB: 3allOJJHEHHWE JIBYMEPHOTO YMCJIOBOTO MaccHBa 110 3a/laHHBIM
IIpaBUJIaM, ITOUCK JJIEMEHTA B IBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MaccHBa, IEPECTaHOBKA CTPOK

n CTOJI6I_[0B ABYMCPHOI'O MaCCUBa

3.12

CnoBapu  (acconMaTHUBHBIE = MAaCCHUBBI,  OTOOpaKeHHSs).  XOII-TaOJHUIIBL.

HOCTpOeHI/Ie aJ'I(baBI/ITHO—‘laCTOTHOFO CJIOBapA AJIA 3aJaHHOT'O TCKCTA

3.13

Crexku. AHanmuM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHHUs. Bwruncnenue
apruMETHIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM hopme.

Ouepenu. Mcnonp3oBanue ouepeau i BDEMEHHOI'O XPaHEHUS! TaHHBIX

3.14

Anroputmbel Ha rpadax. IlocTpoeHne MUHUMAJIBHOTO OCTOBHOTO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(pa. KommuecTBo PA3INIHBIX
nyTed MeXJIy BepLIMHAMU OPHUEHTHPOBAHHOIO AIMKJINYECKOro rpada.

Auroputm JleMKcTphI

3.15

JepeBbsi. Peanuzanus gepeBa ¢ MOMOIIbIO CCBUIOYHBIX CTPYKTYp. [[BomuHbIe
(bunapueie) nepeBbs. [locTpoenue aepeBa i 3aJaHHOTO apu(PMETHIECKOTO
BbIpakeHUs. PeKypcuBHbIE alnropuTMel 00xoza aepesa. Vcnonb30BaHue creka

W ouepenu A 00xoaa aepesa

3.16

JlunaMuyeckoe mporpaMMUpPOBaHUE KaK METOJ] PEIICHHUS 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  pPE3yJbTATOB.  3aJaud, pellaeMble C  [IOMOIUIbIO
JUHAMHYECKOrO MPOrpaMMHUPOBAHUA: BBIYUCIEHUE PEKYPCUBHBIX (DYHKIIHIA,

HOJCYET KOJIMYECTBA BApHUAHTOB, 3aJa4y ONITUMU3ALIUA

3.17

[Tonsitne 00 OOBEKTHO-OPUEHTUPOBAHHOM NpOorpamMMupoBaHur. OOBEKTH U
kyaccel. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHbIN aHAIIN3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOI'O IOAXOJA.

I/IHKaHCYJ'IHI_II/IH, HaCJICOJOBaHUC, l'IOJ'II/IMOp(i)I/I?»M

NudopmaninoHHbIEe TEXHOIOTUU

4.1

AHnanmu3 nmaHHbiXx. OCHOBHBIE 33Jlauyd aHaW3a JIAHHBIX: IMPOTHO3UPOBAHUE,
KJIaccuukanmsi, KiacTepusanus, aHanu3 oTkiIoHeHui. [lociaemoBarenbHOCTH
pelIeHUs 33719 aHAIM3a JAaHHBIX: COOp TIEPBUYHBIX JIAHHBIX, OYMCTKA U OLIEHKA

KauecTBa JTaHHBIX, BBIOOp M (WJIM) MOCTPOCHHE MOJIENH, MpPeoOpa3oBaHUE




JAHHBIX, BU3yaJIN3alus JaHHBIX, MHTEpIIpeTanus pe3yiabTaToB. [IporpaMmmusie
cpeactBa u MHTepHET-CEpBUCH [UIsI 00paOOTKM M TPEACTABICHUS JAaHHBIX.

bonpmme nannpie. MammHaHOE O6y‘l€HI/IC

4.2

AHanmu3 JaHHBIX C TOMOIIBIO IEKTPOHHBIX TaOmul. BbluncieHue cyMMmsl,
CpemHero apu(pMETHYECKOro, HauOoNbIIero (HAUMEHBIIETO) 3HAYCHUS
nuanazoHa. Beruncnenue koddduimeHTa Koppeisuud IBYX PSAAOB JIAHHBIX.
[TocTpoenue cTonbuaThiX, JUHEHYAThIX U KpyroBbix auarpamm. [loctpoenue
rpa¢pukoB  ¢ynkuuid. IlombGop  nuHMM  TpeHIa,  pelIeHue  3ajad
IIPOTHO3UPOBaHUA. PenieHne 3aaad ONTHUMM3ALUN C ITOMOIIBIO 3JEKTPOHHBIX

TaOJIHI]

43

JluckpeTu3amus TNpPH  MaTEMaTHYECKOM MOJICIIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBanue JBIKEHUs. MojenupoBaHiue OHOIOTMYECKHX
cucteM. Marematuyeckue MOJENd B OKOHOMHUKE. BbuucIuTeNbHBIC
IKCIIEPUMEHTHI ¢ MojenssmMu. OOpaboTka pe3ynbTaToB dKCIEpUMEHTa. MeToa
HAaMMEHBIIMX KBaapaTtoB. OIEHKA YHCJIOBBIX IapaMeTpPOB MOACITHPYEMbIX
00BEKTOB M MpoIleccoB. BoccTaHOBIIEHHE 3aBUCUMOCTEH MO pe3ysibTaram

OKCIICpUMCEHTA

44

BepostHocTHRIE  Mozmenu. Meroasl  Monre-Kapino.  MMuranmonHoe

MOJCIIMPOBAHUC. CucTeMBl MacCOBOI'0O OGCJIy)KI/IBaHI/IH

4.5

Tabmuunbie (pensuuoHHBIE) 0a3bl JaHHBIX. TaOnuWma — TMpeAcTaBICHUE
cBefeHuii 00 OMHOTUIIHBIX 00BekTax. I1oite, 3anuce. Kimrou tabaumel. Padora ¢
roroBoii 0a30il NaHHBIX. 3amojiHeHHWe Oa3bl NaHHBIX. [loMCK, copTHpOBKa U
(duabTpaIus JaHHBIX. 3aMPOCHl HAa BEIOOPKY JaHHBIX. 3allPOCHI ¢ TapaMeTPaMH.
Brruucisiemble mosist B 3anpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBSA3CH Mexay TaOnuiamu. BHenHwmit
k4. IlemocTHOCTh 0a3bl JaHHBIX. 3ampPOChl K MHOTOTAO0JIMYHBIM 0azam

JTAHHBIX

4.6

TexkcroBeiii mpoueccop. CpencrBa MOUMCKa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBAaHHBIE  TEKCTOBblE  JOKYMeHTBL.  CHOCKH,
ornasienue. I[lpaBuna 1UTHPOBAaHUS MCTOYHUKOB U O(OpPMIIECHUS

6ubnmorpaduyecKux CChUIOK




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

* Undopmaruka (B 2 yacTsx); 10 knace. yriayonenHoe ooyuenue [losskoB
K.IO., Epemun E.A. O01ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«BUHOM. JIaGopatopust 3Hanui»; AKnnoHepHoe o6mectBo «M31areascTBo
«IIpocsenienne»

* Undopmatuka (B 2 yacTsx); 11 knacc. yrinyonennoe ooyuenue [lonsikoB
K.IO., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. JIabopaTopus 3HaHMi»; AKIIMOHEpHOE 0011ecTBO «M31aTenscTBO

«IIpocsenienne»

METOAUYECKHUE MATEPUAJIBI UISA YYUTEJIA
Nudopmaruka. YMK mis crapueit mikonst: 10 — 11 knacesr (PI'OC).

Metoaudeckoe nmocodue aJist yuurens. Y ryOaEéHHbIN ypOBEHb

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://resh.edu.ru/

https://mob-edu.ru/

https://uchi.ru/
https://foxford.ru/

http://www.yaklass.ru/
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