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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO  OOMIETO
obpazoBanusi, npencrasieHHbix B PI'OC COO, a taxxke (denepanbHOil padoueit
pOrpamMMbl BOCIIUTAHUSI.

[Iporpamma 1o wuHOpMaTHKEe NAa€T MpEACTaBICHUE O UENsIX, OO0IIe
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpeamera «Mudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeTbHOE IpEeIMETHOE coJiepKaHue, npeyCcMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeIiseT pacupeieieHUE ero
o kjaccaMm (rojam u3y4deHus), Ja€T MpUMEpPHOE pachpe/ieieHue y4eOHbIX YacoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (TIPUMEpPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YIETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[Iporpamma o nHbOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAUYECTBEHHBIC
XapaKTePUCTUKU YUeOHOTO MaTepHasa JJisl KaKI0To roja U3yuyeHus, B TOM YUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX paoor,
roCcyapCTBEHHOM UTOTOBOM arrectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM [IIi COCTaBJIEHWS AaBTOPCKUX Y4YEOHBIX TPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM 0o0pa30BaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3y4YarolieH
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOXKHOCTH aBTOMAaTHU3aIMH WH(POPMAITMOHHBIX
MIPOIIECCOB B PA3JIUYHBIX CUCTEMAX;

OCHOBHBIE = 00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TIPEKIE  BCETO
WHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABIEHUE U COITMABHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQoOpMaTuku ©  HUHPOPMAIMOHHOM
NEeSATeTLHOCTH.

Kypc unbopmatuku ajis ypoBHSI CpeHEr0o 0O0IIero oOpa3oBaHUs SBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuXcsi B 00JacTh
uHDOpMATHKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPACTCS
Ha cojiepKaHue Kypca WH(DOPMATHUKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHYECKOE OCMBICIEHUE, MHTEpIpEeTaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbratel  yrmyOnéHHOro ypoBHA H3Yy4eHHs y4eOHOro mpenMera
«Uudopmartukay OpUEHTHPOBaHBI HA TOMYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil npopecCUOHATIBHOW JIEATEIbHOCTH KakK B paMKaxX JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aWMOCBSI3€H, CTOCOOHOCTh JJIEMOHCTPUPOBAThH PA3IUYHBIC TIOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOl NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeaMeTHOM 00J1acTu;

HaJMyue TPEJCTaBICHUM O JaHHOW MPEIMETHOW O00JIACTH KaK IE€JIO0CTHOM
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsI U3ydeHUs MH(OpPMATHKUA 00eCIeYnBaAETCA
LeJI€HANPABICHHAs] TIOJITOTOBKA OOYyYarOIIMXCSl K MPOJOJIKEHHIO 00pa30BaHUS B
OpraHu3alusax  nOpodeccuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HENOCPE/ICTBEHHO CBSI3aHHBIM C LHU(POBBIMU TEXHOJOTHSIMHM, TaKMUM Kak
porpaMMHasl MHXeHepHs, HHPOpMallMOHHAsE 0€30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMbl M CETH, OOJbIINE JaHHbIE W
MalIMHHOE O0OYy4Y€HUE, TMPOMBIIUICHHBIM WHTEPHET BEIIeW, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1enb u3ydeHuss yuyeOHoro mnpeamera «WHdopmatuka» Ha
yIiyOJ€HHOM  ypOBHE CpeAaHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydJaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBHUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IecTBa
¥ BO3pACTAIONIEH KOHKYPEHIMHM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3yyeHUe
uHpopmatuku B 10—11 kimaccax oMKHO 00€CIeUnTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHOPMATUKH, HMHPOPMAIIMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(OpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpPMHPOBAHHOCTh YMEHHMHM pa3ianyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOU LIEHHOCTEN, ITPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIIHIO;



C(OPMUPOBAHHOCTh ~ NPEJCTABICHUM O BIUSHUM  HMHPOPMAIIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
SPrOHOMHYECKOT0,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHME YCIIOBUM MJisi pa3BUTHUSL HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4dHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYaIOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(OPMAILIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OcCHOBHI HH(pOPMATHKH» BKIIOYAeT B ce0s
NOHATUUHBIMN anmapaT WH()OPMATUKH, BOIMNPOCHl KOJMPOBaHUS HWH(MOpMaIuH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HAa pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUIEHUS, pa3pab0TKy aJrOpUTMOB U OLIEHKY MX CIOXHOCTH,
(GbopMHpOBaHKME HABBIKOB pealM3allMy MPOrpaMM Ha s3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMaumoHHBbIE  TEXHOJOIMM»  IOCBAIIEH  BOIIPOCAM
npuMeHeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTn30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 3ajja4ax aHaiIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAOMUI[ IJis pPEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxkanuu yueOHoro mpeamera «MHdopmaruka»
KYPCUBOM  BBIJICJICHbl  JIOTIOJHUTEIBHBIE TEMbI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEJIOKEHBI I U3yUCHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrinyOnéHHbld ypoBEHb U3y4Ye€HHUS HH(POPMATUKH PpPEKOMEHAyeTcs IJis
TEXHOJOTHYECKOTO  MpOQMiIs, OpPUCHTHPOBAHHOIO HA  HWHXCHEPHYIO H
UHPOPMAIIMOHHYIO C(epbl ACATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
nH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYyYaroluXcsi, OPUEHTUPOBAHHBIX Ha



CHEIUATBPHOCTH B 007acTH HWHGOPMAIIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CIEIHUAIBHOCTH, yYacTUE B MPOEKTHONW M HCCIIEIOBATEIBCKOM JESTEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOy4YeHUs
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YnCciI0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3yueHus UHGOpMaTUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 daca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeGoBaHusi TEXHUKM OE€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
MOMOIIBI0 MIWH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMSITH.

OcHoOBHBbIE TCHJICHUMU  Pa3BUTUSA KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaitenbHbIe BBIYHCIICHUA. MHorormpoueccopHbie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BHIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JAaHHBIX. MOOWIbHBIE LHQPPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BceTpoennblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bun
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpoucTtB. MHCTammsuuss W = JAEUMHCTAULALNUSA  HPOTrPaMMHOIO
obecrieueHusl.

@aitnoBbie cucTeMbl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JInneH3upoBanmue MpOrpaMMHOT0 0OeCTICUeHHUSI
u 1uudpoBeix pecypcoB. IlpompuerapHoe u  cBOOOAHOE MOPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U MUEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATEeNLCTBOM Poccuiickoit denepanui 3a HEIPABOMEPHOE HCITOJIb30BaHKE
MPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHbhIe KOMIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojcetw ¢ moMolibi0 Macok mnojcereid. CereBoe
aagmMuHuctpupoBanue. [lolyueHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i0M ceTth. OmnpeneneHue mapuipyTa JIBHKCHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnpoOpMaImOHHBIE CUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKalusg MOOWIBHBIX TENe(POHOB, OMPEICICHUE 3arpy>KeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aMMOJEWUCTBUA U OOMeHa naHHbIMU. CereBoil
ATUKET: NpaBWja NOBEAEHUS B KubepmpocTpaHcTBe. [IpoOieMa nmoasumHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume mpobsieMbl 3aliuThl
uHpopManuu ©  HUH(popmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
UHPOpMallMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cucTemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MHPOpPMAIUH, XpaHSIIeHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe o0ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apxHuBa
uH(popmanuu. PezepBHoe konuposanue. [laponbHas 3ammTa apxusa.

MudpoBanne naHHBbIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIHUQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
mdpoBanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle u 3HaHus. VHQOpMaIMOHHBIE MPOIECCH B MPUPOJE,
TE€XHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpETU3alu MH(opManuu, MNpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KOoAupoBaHHME. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOBI.
JlexonupoBaHue COOOIIEHMI, 3alMCAaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO ACKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHUIIBI U3MEepeHHs KonuecTBa nHPopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumcienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
NO3ULMOHHON cucrteMe cuMciieHns. CBOWCTBAa MO3WLHMOHHOM 3amUCU  YuCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepEeBOAA 1IEJIOTr0 Yucia U3 P-U4HON CUCTEMBI CUMCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
ANTOpUTM NEpeBOJa LIEJIOr0 YUCIAa U3 ACCATUYHOW CHCTEMbl cUUcieHHus B P-
nuHyto. IlepeBon KkoHeuHOW necATU4YHON JApodbu B P-uunyro. JIBomuHnas,
BOCBMEpHUYHAs U IIECTHAALATEPUYHAS CUCTEMBI CUMCIIECHUS, CBSI3b MEXKIY HUMHU.



Apudmerrdeckue ornepanud B TMO3WIIMOHHBIX CHCTEMaxX CUYUCIeHUs. TpowdHas
YPAaBHOBEIICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIKOHHOTO
00BbEMa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  uzoOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPY 3aIaHHBIX pa3perieHUuH U TITyOnHe KOTUPOBaHUS I[BETA.
[IBeToBbie Monenu. BekTtopHoe komupoBaHue. Dopmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3bIBaHMs. BpickaszbiBaTenbHblE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIBl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. JlOKa3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML HICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aireOpbl JOTMKHA. OKBUBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHS U CUCTEMbI YPABHEHHUI.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTHh KOJIMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIIUN OT KOIMYeCTBa apryMeHTOB. [1o1HbIE CUCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonnueckne  QopMbl  Jormueckux  BblpakeHuil.  CoBeplleHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbIE (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TAOJIUIE UICTUHHOCTH.

Jlormyeckue »sneMEHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. I[loctpoeHne cxeM Ha JIOTMYECKHX AJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBienrie LENbIX YKMCEN B MHaMATH KoMIibioTepa. OrpaHUu4e€HHOCTH
JVana3oHa 4YUCEel NpH OrpaHUYEHUH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTkH. be33HakoBbIe U 3HAKOBBIE JJaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JIOTIOJTHUTEJILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie norumdeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKHN W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMoOmBbIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YHCEN B IMaMATH KOMIIBIOTEpA. 3HAdallas
YacTh W MOPSAJMOK 4ucia. Jluama3oH 3HAUCHUN BEIISCTBEHHBIX ducesd. [IpoOiemsr
XPAHECHUSI BEIIECTBEHHBIX YKCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeInosiHEHWME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPU BBIYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHPOBaHME

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

Otamnbl penieHUs 3a4ad Ha KoMIbloTepe. MHCTpyMeHTanpHbIE CpencTBa:
TPAHCIATOP, OTJIATUUK, NpoGUIMpoBIIMK. KoMmumismuss u HUHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccMpOBOYHBIX Tadmul. Otnanounbiii BeiBoA. [lomaroBoe
BBIIIOJIHEHHE ITporpamMMebl. Toukn octa”oBa. [IpocMOTp 3HaUeHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Iluknel ¢ ycinoBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pAa3NMYHBIX  BUAOB  IUKIOB. HBapuaHT ULHKIIA.
CocTraBneHue IUKIAa C HMCIOJIb30BAaHUEM 3apaHee ONpPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

Aaroput™bsl 00pabOTKHU HATYpaJIbHBIX YMCEJ, 3alUCAHHBIX B MO3WLMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAENbHble LHUQPHI,
HaXOXXJEHUE CYMMbl W TIpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33aJlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOTO BO3BEJICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [loamporpamMmel (poueaypsl U GyHKITUN).
Pexypcus. PexkypcuBHble 00beKThl ((pakranbl). PekypcuBHblE Mpolenypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanne CcTaHAApTHOW OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPaMM  CTOPOHHUX  MPOU3BOJUTENEH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMDKEHHOE pEIICHUS 3aJayM.
YucneHHble METOIbI PELICHUS] YpaBHEHHI: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [IpubnmxkEéHHOEe BBIYMCICHUE AJIUH KPHUBBIX. BhIUncieHue miomazei
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneumii). Ilonck makcumyma (MUHMMYMa) (YHKIMH OJHOW NEPEMEHHOMN
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS AJiE 0OpabOTKH CUMBOJIBHBIX CTPOK. AJNTOpUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha JPYLYIO CTPOKY.
['eHepanis Bcex CIOB B HEKOTOPOM andaBuTe, YAOBIECTBOPSIOMIMX 3aJaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATENILHOCTH 4KceNl. Bbruuciienne 0000MIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBa WJIM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(phMETHYECKOro, MUHUMAIBHOTO U MaKCUMAJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPAIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUPOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBbIE MacCUBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOTO YMCIOBOIO MACCHBA M0 3a/IaHHBIM MpPaBUIIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIIECHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatukd. CpencrTBa TNMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCkH, ornaBieHue. KosuektuBHas paboTra ¢ JTIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBAaHUS B TEKCTOBBIX Mpolueccopax. O0ayHble CEPBUCHI.
Henoas mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OdQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEICTBA PEAAKTUPOBAHMS MaTeMaTUUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kinaccuukaiys, Kiactepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTenbHOCTH
peleHus 3a7ad aHajlu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOSHUE MOJIETH, MpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allvsl TaHHBIX, UHTEPIPETALMSA pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI IJIs1 00paOOTKU U MpeICTaBICHUs JaHHBIX. bombIiine qaHHbIE.
Mamnnnoe o0y4yenue. IHTeIeKTyanbHblil aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO JIEKTPOHHBIX TaOIMI. BBIYMCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYAThIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢bynxmuii. [logbop muHUM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUS.

UucneHHOE peElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHbIX ycioBusX. LlemeBas
¢yHkus, orpaHudeHus. JlokaibHble M T00AJIBHBII MHHMMYMBI 1LIE€JIEBOM
¢ynkuuu. Pemenue 3a1ay onTUMHU3aUU C TOMOLIBIO 3JIEKTPOHHBIX TAOJIHLI.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyeckue MOAXOAbI K OLIGHKE KOJIM4ecTBa UWHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANrOpUTMBI CKAaTHSl JAHHBIX C MOTEPSMH. Y MEHBILICHUE
riyOuHBI KogupoBaHus 11Beta. OCHOBHBIC HUjien anroputMmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeJayud  OT
MH(POPMAITMOHHOTO 00BEMA JTAHHBIX U XAPAKTEPUCTUK KaHaia CBA3U. [IpuduHbBI
BO3HUKHOBEHHUs OMMUOOK TIpU Tiepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Teperaye JTaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropennem 0utoB. Koasl XoMMuHra.

Cucrembl. KoMmoHeHTBI cucTeMbl W UX B3aumopcucTBue. CHCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llenp MonenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBanus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUJE, YIA0OHOM IS
BOCIIpUATHS yeoBeKoM. I'paduaeckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbie MoHATHUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATPUIL, CIIMCKOB CMEXHOCTH. PemeHune
ANTOPUTMUYECKUX 3a7a4, CBS3aHHbIX C aHaiu3oM rpadoB (IOCTpOEHUE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaMu rpada, OmpelerIeHue KOoJuyecTBa
Pa3IMYHBIX IYT€HM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTIO ALMKIAYECKOIrO

rpada).



JepeBws. bunaproe nepeBo. JlepeBbs mowmcka. CrnocoOsl 00Xxoma aepeBa.
[IpencraBieHne apuMeTHUECKUX BBIpAXKEHUN B BUJE AepeBa. J{MCKpeTHbIE UTPHI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TaOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULIMN. BEIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOIO HMHTeJIEKTa. CepBHCHl MAIIMHHOIO IMEPEBOAA H
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. UneHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4arouMx cucremax. Mcnoiab30BaHUE METO/IOB
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEIUIEKTYAJIBHBIX cuCcTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

@opManuzanuss ~ HOHATHSA — anroputma. Mammsea  TeropuHra  Kax
YHUBEpCAJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0KHOCTH BblUMcIeHUN. BpeMs paOoTel U 00BEM HKCHONB3YyEMOI
aMsITH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopuble anroputmbl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OOHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIAa30HE C MOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHOW apu(pMeTHKY.

CnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpaKeHHs). XOII-TAOJIHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOIO BBIpaXXKEHHs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aITMCAHHOTO B MOCT(PUKCHOM (popMme.

Ouepenu. Mcnosib30BaHUE OUepean Il BpEMEHHOIO XPAaHEHUS JaHHBIX.

Anroputmbel Ha rTpadax. I[locTpoeHne MHMHMMaNIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOro rpada. KoamuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

HepeBpa. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUHbBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMmbl 00xoja AepeBa. Mcronb3oBaHue cTeka U
ouepeau s 00xXoaa iepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMAYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYHCICHHE PEKYPCUBHBIX (DYHKITUH,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTEpdeiica
noib3oBatens. Vcnonb30BaHME TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHusi.  [lomstme o  mapaaurmax
pOrpaMMHUPOBAHUSI.

NupopmanuoHHbIe TEXHOJIOIUH

OTanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIHMPOBAHUS:  MOCTAHOBKA
3alayu, pa3paboTka  MOJIeNTH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanuss Tpyd MaTEeMAaTHYECKOM MOJICIUPOBAHUU HENPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHre  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUuncIUTENbHBIE
AKCIEPUMEHTHI C MOJCIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHUPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yabTaTaM 3KCIIEpUMEHTA.

BepostHoctHeie  Mmomenu.  Metoasl Monte-Kapno.  Mmwuranmonnoe
MoienarpoBanue. CUCTEMbI MAaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OJHOTHMHIHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmumel. Padora c
roToBoil 0a3oil naHHBIX. 3amoigHeHue Oa3bl naHHbIX. [louck, copTupoBka u
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{emocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM Oa3am
JTAHHBIX.

Nuteprer-npriioxkenus. [loHaTHe 0 cepBEpHON U KIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3memenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHUi C WCIOJIB30BAHUEM PA3IMYHBIX ITU(POBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycrpoiict). ['paduuecknii penakrop. Pazpemenue. Kagpuposanue. Mcnpasnenue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETA.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanausbl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii 115 BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS W PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsable TexHonoruu (3D-npunrepst). Ilonarue o BupTyanabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMW, TO3UTHUBHBIX BHYTPCHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JESITEIHHOCTH B IPOIECCEe
peanu3anuu  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pe3ynbrate uzyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuvarormierocs OyayT copMHpOBaHBI CIAEAYIOUIME JTUYHOCTHBIC
pe3yJbTaThI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOpPSIKa,  COOJIOJICHHME  OCHOBOMOJIATalOIIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEIUTHO3HBIM, PACOBBIM,
HaITMOHAIBHBIM MTPU3HAKAM B BUPTYaJILHOM IIPOCTPAHCTBE;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas OCTETUKY HAyYHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH pa3JIMYHbIE BUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOIOTUH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



coOmroenust TpeOoBaHU O€30MaCHOM AKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIHHO
BEITIOJTHATH TaKyIO JIESITEIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKH U HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHKCHHUSAM HAyYHO-TEXHHMUYECKOTO Iporpecca M
OOIIECTBEHHO! MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTH HAYYHOW JeATeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce A0CTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHpOpPMATUKE Yy OOYYAIOIUXCS COBEPIICHCTBYETCS OMOIMOHAIbHBIN
WHTEJUICKT, MPEenoiaratonui chOpMIUPOBaHHOCTS:

caMOpETyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh amanTHUPOBATBCI K
HOMOITMOHAJIEHBIM U3MEHECHHSIM H TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATh €ro MPU OCYIIECTBICHHMH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE JIEWCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCalIbHbIe Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpPCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrMUYecKUe JeiiCTBHUS:

CaMOCTOSITENILHO  (OpPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LEJN JACITEIBHOCTH, 3aJaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIu3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBHUSIX  PpPEAIbHOTIO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH Y4EOHO-UCCIEI0BATENbCKON U TPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3penieHusi npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METO/IAMH;

CTaBUTh W (OpPMyIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
JEATEIIbHOCTH M JKU3HEHHBIX CUTyalUsX;



BBISIBJISITh TMPUYMHHO-CJIEJICTBEHHBIE CBS3M M aKTyaJM3UpPOBATh 3a/4auy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i1 JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MMapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHMs 3aJaud  pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M IPAKTHUECKYI 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHbBIE MOJAXOAbI M PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMaTU3alul |
MHTEPIIPETALNIO HH()OPMALIUU PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (¢opMarax ¢ y4E€TOM Ha3HAuYCHUs
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIbHYIO (QOopMy
MIPEICTABIICHUS U BU3yaJlU3aliy;

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

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHUKAllMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBl, PECYpCcOCOEpekKEHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJeTh ~ HAaBBIKAMM  pAClO3HABaHWsI W 3alIUTHl  WH(POpPMAIUH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA

1) oO61eHme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX chepax >KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PAacCIO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3sInN9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboTHI;

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

NpUHUMATh 1€MW COBMECTHOM  JEATCIBHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh JICMUCTBUSI MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAOTNO YYaCTHUKA KOMAaHJIbI B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranuszanms:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3ajlaul B 00pa30oBaTelbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pellICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H



OCHOBaHUM, UCHOIB30BaTh MPUEMBI pedIeKCUU IJi1 OLEHKU CHUTYyalluH, BbIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPEe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJOBEKA.

IMPEAMETHBIE PE3YJIbTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU yriyOJ€HHOro ypoBHs ¢ 10
Knacce oOydalmuMucs OyayT  JOCTUTHYTHl — CJEIYIOIIME  MPEeIMETHbIE
pe3yJIbTaThI:

BJIQJICHHE TMPEICTaBICHUSIMH O PO WHGOPMAIMM U CBSA3AHHBIX C HEH
IPOLIECCOB B TMPHUPOJE, TEXHUKE U OOILIECTBE, MOHATHAMHU «HUHPOpMaLUDy,
«MH(OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN AP PerT», «MHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucKka HH(opmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepU30BaTh OONbIIME JaHHBIE, TMPUBOIUTH IPHUMEPHI
UCTOYHUKOB MX TOJYYEHHMs] W  HAlpaBJICHUs  HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBAT, OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3UMPOBAHUE,
KJIacCU(pUKaIus, KIIaCTepU3aIus, aHam3 OTKJIOHCHHIA), MOHUMATH
MOCIIEZIOBATEIHLHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AllMsl JTaHHBIX, HUHTEPIPETAIUs Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB, TCHIACHIINNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHOM CeIUaIN3aIiu;

HaJIMYUE NPEICTaBICHUNA O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMAaHHE YIrpo3 HH(OPMAIMOHHON O€30MaCHOCTH, HCIOIb30BAHUE
METOJIOB U CpPEICTB MPOTUBOACHCTBHS H3TUM yrpo3aMm, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/ICHNE TPeOOBAaHUN TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUSI, TOHUMAaHHE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX NIpPOrpaMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIOB AUCKPETU3ALUU pA3JIMYHBIX BHJIOB
uHopMaIuu, yMEHHUE ONpelNesiTh HMHPOPMALUOHHBI OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluHu,
YMEHUE OMNpEeAeNsITh CPEAHIOI CKOpPOCTh IE€pelauyd JAaHHBIX, OLIEHUBATH
U3MEHEHUE BpPEMEHU IMepeJayd OpH HM3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh NPU PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA IMOCTPOCHHUS 3alIMCH YUCTIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHUEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 YWCia B MO3ULMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJHATh apU(PMETHUECKHUE OlepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTMUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aidreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHONW M KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
UCTUHHOCTH, HUCCIIEI0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUIA;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIMOHHOW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEJ B 3aJJaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psiAHbBIX 1IeJIbIX
YHUCEJN, aHAJIN3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHbIe
ITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHUssIMU O O0a30BBIX THUMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOIINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENAETATh Pe3yabTaThl padOThl IPOrpaMMBbl MPU 33JAHHBIX MCXOJHBIX TAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pPE3yNbTAaTOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K OmMHUOKEe B paboTe
porpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 10 YIYUIIEHUIO IPOTPAMMHOTO KO/,

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOO0p JUHUU TPEHJA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce uzyueHus kKypca UHPOPMATHKU YIriayOJ€HHOTO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHl — CIEAYIOIIHE  IPEAMETHBIC
pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOIUPOBAHUE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIOJIb30BATh MPOCTEUIIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATUS TAHHBIX;

YMEHHE pellaTh aJrOpUuTMHYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJlayn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAYy BepuIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTE€d  MEXAYy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOJIb30BaTh JEPEBbs MPHU
aHaM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAXEHUMN, TIPU PEIICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHUJEC MporpamMMm 0a30BbIC
JITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3JIMYHBIX THUIIOB C
YYETOM OTPAHMYCHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUW, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBH),
WCIIOJI30BaTh 0a30BBIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TOAMPOTPAMMEI 1T 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHUOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpelbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yYMEHHE CO37aBaTh BeO-CTPaHUIIBI,



BIIAJICHUE OCHOBHBIMH CBEJICHUSIMH O 0a3ax mJaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIMYHbBIE
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHICCKUE MOJICIH I aHAIN3a
O00BEKTOB M TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJIM3 Pe3yJIbTaTOB, IOJYYEHHBIX B XOJ€ MOJICIUPOBAHMS, OLICEHUBAThH
COOTBETCTBHE MOJIEIN MOJICTUPYEMOMY OOBEKTY HIIM MPOIECCY, MPEACTABISTH
pe3ynbTaThl MOACIUPOBAHHUS B HATJISIAHOM BUIE;

YMEHUE OpraHWU30BBIBATH JUYHOC WH()OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAHUE OCHOBHBIX IMPHHIIMIIOB PaOOTHI, BO3MOKHOCTEH M OTPaHUYCHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HMHTEIICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbIX 3a7ad MAaIIMHHOTO OOyYeHUS
(pacrio3HaBaHus, KJIacCU(PUKALMKA M MIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  WCMONB30BaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu 5
1.4 WNudopmannonHas 6€30nacHOCTb 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Hroro no pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
33 YucneHHble METOBI 3
34 AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX 5 |

JTAHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznean 4. UnopMaumoHHble TEXHOJIOTUH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kourpoububie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u uHGopMaioHHbIe
1.1 Popua Popuar 10 25
IPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Paznen 2. AJiropuT™MbI M IPOrpaMMHpPOBaHUE
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
23 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTHH
31 KomnbroTepHo-maremaTuueckoe g )
’ MOJICIUPOBaHHE
3.2 bas3rer qaHHBIX 10 4
33 Be0-caiitbr 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-monenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHust TEXHUKH 0€30MaCHOCTU U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JIPYTUMU KOMIIOHEHTaMU UG POBOTO
OKPYKCHHUS

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[TpuHUMIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMH C TOMOILBIO IHH.
KoHTposieps! BHEIIHUX YCTPOMCTB

ABTOMaTHUYECKOE BHITIOJHEHUE nporpaMmaI

MPOIIECCOPOM

OmnepaTuBHas, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposutepsl
BHEIIHUX yCTPOHCTB. IIpsmoit noctymn k
aMsATH

COBpeMeHHBIe KOMITBIOTCPHBIC
TEXHOJIOTUHU

ITporpammHoe oOecrieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOUCTB

CucteMHOe ITporpaMMHOE oOecrieueHue.
OnepaiiuoOHHBIE CUCTEMBI




Yrunutsl. [[paiiBepbl yCTPOUCTB.

? [TapannensHOE MPOrpaMMUpPOBaHHUE

10 WNHcTannsauus u JeMHCTaIUTALMS
MIPOrpaMMHOTO O0ecreueHus
@aiinoBble cuctemsl. [IpuHIAIIBI

1 pa3MeleHust 1 UMEHOBaHUA (DailioB B
nosiroBpeMeHHou mamstu. [11a6mons! s
onMcaHus rpyni (aitnos
3akoHognarenscTBO Poccuiickoit

12 ®denepanuu B 00J1aCTH MPOTPAMMHOTO
o0ecrnieueHns U JaHHBIX
[IpuHUKIIBI TOCTPOEHUS U annapaTHbie

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Cerp UHTEpHET

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunel nestensHocTr B cetu HTEpHET.

17 Cepsucsel HTepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpamMmmHoe o0ecredeHre
U METOJ1bl OOpPBHOBI ¢ HUM

20 [IpakTnueckast pabota 1o Teme
" AHTUBHUPYCHBIE TPOTPAMMBI"

)1 Opranusanys TM9HOTO apX1Ba

nHpopmanuu. PesepBHoe KOmMpoBaHUeE.




22

Hap OJIbHAs 3alldTa apXHuBa

[u¢poBanune JaHHBIX

23

24

Anroput™m mmdpoanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[lludpoBanue 1aHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WudopmanroHHbIe MTPOIECCH B TPUPO/IE,
TEXHUKE U 00ILeCTBe

26

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHasibl. Heo0X01MMoCTh TUCKpeTH3auu
nHbOpMAaINH, IpeTHA3HAYEHHON /IS
XpaHeHus, nepeaadn U 00paboTKu B
IU(PPOBBIX CUCTEMAX

27

JIBonuHOE KoMpoBaHue. PaBHOMEpHBIE 1
HEepaBHOMEpPHBIE KOJIbI. JlekomupoBaHue
COOOIIEHHH, 3alUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOJUPYEMBIX KOJIOB C IOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

EnuHuisr n3mepeHus KoJauyecTna
nHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIM4ecTBa MH(pOopMaluu

CucreMbl CUHCIICHUS

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJICHHSI B IPYTYIO

32

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U




33

meCTHaAuaTCpuIHas CUCTEMBbI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHaH, BOCBMEpHUYHAA U

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUAA,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAaAuaTCpuiIHasA CUCTCMbI CUUCIICHUAA,
CBA3b MCXKIAY HUMHU

35

36

37

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMAaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA
CUHUCIICHUA

I[BOI/ILIHO-ILGCSITI/ILIHEISI CUCTEMa CHUCIICHUA

38
39

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBaHue U300paxeHHi

40

41

42

[IpakTnueckas pabota 1o Teme
"luckperusanus rpapuieckon
uHpopmanun"

I[BeToBBIE MOZENH. BekTOpHOE
KoaupoBanue. @opmarsl (Haitios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPY 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIAHOCTH
KOJUPOBaHUs

43

[IpakTuyeckas pabora o Teme




44

" luckpeTrur3aius 3ByKOBo HHGOpMaIiu'"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabauibl
UCTUHHOCTH

Jlornueckue BelpakeHus. Jlornueckue
TOXaecTBa. Jloka3aTenbCTBO JJOTHUYECKUX
TOXIECTB C [IOMOIIBI0 TA0IUIl HICTUHHOCTHA

[IpakTnueckas padbota 1o Teme

«HOCTpOCHI/IC H aHaJInu3 Ta6J'II/II_[
HCTUHHOCTHU B TaOJIUYHOM Iponeccope»

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpannn Halq
MHOXKECTBaMH

Jlormueckue Ooncpanru U orepanunu Hag
MHO>KECTBaMH

3aKOHEBI anre6pbl JIOTUKHU. DKBHUBAJCHTHHIC
Hp606p830BaHI/ISI JOTHUYCCKUX Bpra)KeHI/Iﬁ

51

52

53

Jlornaeckme YpaBHCHHA U CUCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIUH OT KOJIMYECTBA apIryMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX (QYHKIUI

Kanonuueckue Gpopmbl TOrHUECKUX
BbIpakeHHil. COBEpILICHHbIE
TN3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI HX
MIOCTPOEHHUSI 110 TaOIHIIe UCTUHHOCTU

54

Jlornueckue 31eMEHTEI B COCTaBE




55

KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoOropa3psiaHbii
CyMMAarop

56

57

58

59

60

[TocTpoeHune cxem Ha JTIOTHUYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOTIO
BBIPA)KECHUS 110 JIOTHYECKOU CXeMe

MuKpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue HebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
qycell IPU OTPAaHHUYEHUHU KOJIMYEeCTBa
paspsaoB. [lepenonnenue pa3psaaHoit
CETKH

be33nakoBbIe 1 3HAKOBBIE JAHHBIE.
3HaKOBBIN OUT. JIBOMYHBII
JIOTIOJIHUTEIBHBIN KOJI OTPULATEIIbHBIX
YHCEN

[ToGuTOBBIC JTOTUYECKUE OTIEPAITIH.

Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

62

63

IudpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckiovaroniee UM
[IpeacraBnenue u XxpaHeHUEe B MAMSITH
KOMIThIOTEpA BEIIECTBEHHBIX YHCENT

Brinmonsenue onepauﬂﬁ C BCEIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHUCIICHUAX

64

[TpakTrueckas padota o teme «M3ydenue




mopaspAAHOro MalilMHHOI'O IIPEACTABIICHUSA
OCJIbIX U BEICCTBCHHBIX YHUCCII»

65 AHaJIi3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 NHcTpymeHTanbHbIE CPEACTBA: 1
TPAHCIATOP, OTIATYUK, TPOPUIUPOBIIUK
Cpena nporpammupoBanus. Komnumsuus

67 Y MHTEPIIPETAIUS IPOTPAMM. |
Bupryansasle Mammebl. THTErprpOoBanHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK TPOTPaMM 1

69 Turbl mepeMeHHBIX B S3bIKE |
IPOTPaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 1

71 O0paboTKa BELIECTBEHHBIX YUCET 1

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

73 Bersnenus. CnoxHble ycI0BUS 1

74 [uxsl ¢ ycnoBueM 1
[{uKJIBI IO IEPEMEHHOM.

75 B3anMo3amMeHseMOCTh Pa3IUYHbIX BUI0B 1
IIUKJIOB

76 O6paboTka HaTypaTLHBIX YHUCET C 1
MCIOJIb30BAHUEM LIUKIIOB
HaxoxneHne BceX mpOCThIX YHCEN B

77 3alaHHOM nuana3one [Ipaktuueckas 1 0.5
pabota no Teme «Pemenue 3agad METOI0M '
nepedopar»

78 WNHBapuaHT nukia 1




79

JIoKyMeHTHpOBaHUE MPOTrpamMmm

O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4H
Vcnonb30BaHue cTaHAapTHOM OMOIMOTEKH

2 A3blKa IporpaMmupoBanust. [logkinrouenue
OUOIMOTEK MOAIPOrPaMM CTOPOHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U ¢ YHKITUHN)

84 [TomnporpamMmel (iponeypsl ¥ (pyHKITHH)

g5 IIpakTryeckas pabora o Teme
"PazpaboTka moamnporpamm"
Pexypcusi. PekypcuBHbIe 00BEKTHI

26 (ppakransl). PexypcruBHbIE POLIENYpPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka Jis
OpraHM3alM PEKYPCUBHBIX BHI30BOB

g7 [IpakTnueckast pabota 1o Teme
"PexkypcuBHBIE TOATPOrpaMMBbI"

23 MoaynbHBIN IPUHLUII IOCTPOCHUS
porpamMm

89 YuciieHHbIe METOJIBI

90 [IpakTnueckast pabota 1o Teme
«HucneHHOoe peleHne YpaBHEHU

91 Hcnonp30BaHne AUCKPETU3ALINN B
BBIUUCIIUTENBHBIX 3a/1a4ax
[TpakTrueckas paboTa mo Teme

92 «[IpubmmxEHHOE BRIYUCIICHUE JTJIUH

KPUBBIX U TUTOIIAAEH GUTyp»




93

94

95

[IpakTrueckas padota nmo teme «llouck
MakcuMyMma (MUHUMYMa) (QyHKIIUN

O6paboTka CUMBOJIBHBIX JIaHHBIX.
AJTOpUTMBI 00pPaOOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJUYECTBA MOSIBICHUN
CHUMBOJIA B CTPOKE

AJTOpPUTMBI 00paOOTKH CUMBOIBHBIX

CTpPOK: pa30HeHne CTPOKU Ha CIIOBA MO
MPOOEIBbHBIM CUMBOJIAM

96

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJCTPOKU BHYTPH TaHHOH
CTPOKH; 3aMEHA HAlICHHOM NIOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTnueckas pabota 1o Teme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GyHKIUI cTaHJapTHOM OMOJIMOTEKH SI3bIKa
MporpaMMupoBaHus”

98

99

['enepanus ciioB B 3a1aHHOM aji(haBUTE
MaccHuBBI ¥ TOCHEN0BATEILHOCTH YHCE.

[IpakTuueckas pabota 1mo Teme
"3amnonuenue maccusa'

0.5

100

101

O060011EHHbIE XapaKTEePUCTUKN MacCHBa

JInHEeMHbBIN MONCK 3aJJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHetHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

0.5

102

[Ipaktuyeckas padora no Teme "[lonck
MHUHUMAaJIBHOIO (MaKCUMaJIbHOTO)




103

3JIEMEHTA B YHUCJIOBOM Maccuse"

CopTrpoBKa OJHOMEPHOT'O MaCCUBA.
[IpocTeie METOIbI COPTUPOBKH.
[IpakTrueckas padota mo Teme "IIpocTeie
METO/Ibl COPTUPOBKH Maccupa'

0.5

104

CoptupoBka ciusinueM. beictpas
COpPTHPOBKA MaccuBa (aJIrOpuT™M

QuickSort). ITpakTrueckas padorta 1mo Teme

"BricTpas copTupoBKa MaccuBa"

0.5

105

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [Ipaktuueckas pabora 1o reme
" JIBOMYHBII TOUCK"

0.5

106
107

JIByMepHbIE MaCCUBBI (MaTPHULIbI)

Anroput™bl 06paboTKH MaTpUIL

108
109

Pemenue 3a1ay aHaim3a JaHHBIX

Cpe,I[CTBa TEKCTOBOT'O ITpoIeccopa

110

111

112

KommnsrorepHas BEpCTKa TEKCTa

[IpakTryeckas padota no Teme "Bépcrka
JOKYMEHTOB C MATEMaTUYECKUMHU
bopmymnamn"

HNHCcTpyMEHTHI pelieH3UPOBAHUS

—_— | | |

113

114

[IpakTnueckast pabota 1o Teme
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

Oo6naunble cepBuchl. KosekTuBHas
pabota ¢ nokymeHTamu. [IpakTrueckas
pabota no Teme "KomnexktuBHas padota ¢
JOKyMEHTaMu"

0.5

115

Anamu3 ganubix. boiapinne naHHbie




116

117

MarmmaHoe oOydeHue

AHanu3 JaHHBIX ¢ TOMOMIBIO 3JIEKTPOHHBIX
TalJInI

118

119

[IpakTruyeckas padora o reme "AHanus
JAHHBIX C MOMOIIIBIO AIEKTPOHHBIX
prlavng

[Toctpoenue rpadukoB QPyHKIUH.
[IpakTuueckas padbota 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTUCTHYECKON 00pabOTKU JaHHBIX B
BUJIC TMarpaMM CPEICTBAMH PElaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

120

121

122

123

Jlunnu tpenna. Ilpaktuueckas padota mno
teme "[logOop nmuHUM TpeHaa,
MIPOrHO3UpOBaHuEe"

ITon6op mapamerpa. [IpakTuueckas padbota
1o TeMe "UncieHHoe peleHne ypaBHEHUM
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HAWITy4IIero
pEILIEHNs B 3a/JaHHBIX YCIOBHSIX.
IIpakTuyeckas padora no Teme "Pemenne
3a]1a4 ONTUMHU3ALUHU C IOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PesepBHOE Bpems

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpemst

— | | | |




128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHOe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHOe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruyeckue iyt{ennﬂ :)Iﬁg;ionaTeﬂbnme
padoThI padoThI pecypenI
KomngectBo nnpopmarnmm 1
2 AJITOPUTMBI CKaTUs TAaHHBIX 1
Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixkatue
4 J@HHBIX C IIOMOLIBIO AITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOPUTMBI CKaTHS TaHHBIX C TIOTEPSIMH.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
naHHbIX ¢ otepsmu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYuBbBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme 1 1
"[TomexoycroitunBblie KOIbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/eiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kkak UHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu nu MOaEnTMpOBaHUE 1
12 I'padmr 1
13 Pemenue 3aau ¢ momouisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "Ilonck

16 BBIMIPBILTHONW CTPATEruu B UTPE C IOJHON
uHpopmanuein"

17 CpenctBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [IpakTuueckas padbora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopmanuzanus HOHATHUS aIrOPUTMA.

19 Mammuna TrroprHra Kak yHuBepcaibHas
Mozelb BeluucieHuil. Teznc Yépua—
Trropunra
[IpakTryeckas pabora o Teme

20 "CocraBieHue MpoCTOi MpOrpaMMBbl ISt
MamHbl Thropunra"

21 Mammwuna ITocra

22 Hopwmanshsie anropugmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOKHOCTD
aBTOMATUYECKOM OTJIAJIKU IPOrpaMM

24 CII0’)KHOCTb BBIYHCIICHUI
[Torck mpoCTHIX YKces B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIBIO AITOPUTMA
«pemeto Dparochera

26 [IpakTruyeckas padora no Teme "[lonck
IIPOCTBIX YHUCEN B 33JaHHOM Jliana3zoHe"

7 MHoropa3psiiHble Lienble YKicia, 3aJa4u

JUTMHHON apu(pMETUKH




28

29

30

IIpakTryeckas pabora no Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapsl ISl 3aIaHHOTO TEKCTa
[IpakTuyeckas paborta 1o Teme

"[TocTpoenue andaBUTHO-YACTOTHOTO
crioBaps Jyis 3aIaHHOTO TekcTa"

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenune mocneaoBaTeIbHOCTEH IO
mabmnony. PerynspHsie BbpaKeHUsI.
YacToTHBIN aHAIU3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Creku. AHanM3 NPaBUIBHOCTH CKOOOYHOTO
BBIpAKCHUS

Brruucnenue apudmernueckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[IpakTnueckast pabota 1o Teme
"Boruncnenue apupmMeTunyeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme"

36

Ouepenu. Mcnonb30Banue ouepenu st
BPEMEHHOT'0 XpaHEHUs JaHHBIX

37

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue oyepean”

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIC
(6unapusbie) nepesbs. [locTpoeHue nepesa
IUTsL 33JJAHHOTO apr(PMETHIECKOTO
BBIpKCHUS

[IpakTnueckas padbota 1o Teme
"Hcnosb3oBaHue AepEBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU"

40

PekypcuBHBIC aJITOPUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
o0xoma nepena

41

42

43

44

PexypcuBHBIE anTOpUTMBI 00X0/1a AEpeBa.
Vcnonp30BaHne cTeka U O9epeIu ISt
o0xo/a nepena

Anroputmsl Ha Tpadax. [locTpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOpPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
HIAPUHY

KonndecTBo pa3imuyHbIX MyTeH MEXITy
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

45

Asroput™ JIeHKCTpHI.

46

[IpakTuyeckas pabora o Teme
"Boluncnenue IIMHbI KpaT4yanIIero nyTH




47

MEXy BepiInHaMHu rpada (aIroputm
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiamia

48

49

50

51

3aiauu, peraeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX ()YHKIIUN

[IpakTruyeckas pabora o Teme
"Bprunciienue peKypcuBHBIX (DYHKIIMH C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMupoBaHus”

3azauu, pemaeMble ¢ IOMOLIBIO
JUHAMHYECKOI0 IPOrPaMMHUPOBAHHSA:
IOJCYET KOJIINYECTBA BAPUAHTOB

[TpakTryeckas pabdora no teme "[loncuér

KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JMHAMUYECKOTO MPOorpaMMHpOBaHus"

52

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHU:
3a/la4 ONTUMH3AIUU

53

54

55

[TonsiTHe 0 mapagurmax
nporpaMmupoBanus. O630p S3bIKOB
IIPOTrpaMMHUPOBAHUSA

[Tonatue 06 0OBEKTHO-OPHUEHTUPOBAHHOM
MPOrpaMMHPOBAHUN

O0BbekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[IpakTruyeckas pabora o Teme




"Mcnoip30BaHle TOTOBEIX KJIaCCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE

>8 00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a
[TpakTuueckas pabota "Pa3paborka

59 IIPOCTOM MPOTrpaMMBbl C UCIIOJIb30BAHUEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 teme "Pa3paboTka Kiacca, uCIOJIb3YIOIIETro 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

& [IpakTnueckas padbota 1o Teme |
"PazpaboTka nepapxuu KiaccoB"
Cpenbl ObICTPOI pa3pabOTKU MPOTPaMM.

63 [IpoextupoBanue nutepdeiica
MIOJTb30BATEIS

64 ITpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

65 Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JIJIs TIOCTPOEHUs MHTepdetica
[IpakTnueckast pabota 1o Teme

66 "Pa3paboTka nporpaMmMsl ¢ rpaguueckum 1
unrepdeiicom”

67 W3yuenune BTOpoOro si3bIka
IPOrpaMMHUPOBAHUS

68 N3ydenue BTOpoOro g3bika
IPOrpaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMATHYECKOTO




70

MOACIINPOBAHUSA

Jluckperusaius Ipu MaTeMaTH4eCKOM
MOJICTTUPOBAHUH HEMIPEPHIBHBIX MTPOILIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTruyeckas pabora 1o Teme
"MopenupoBaHue JBUKEHUS"

MopenupoBaHie OHOJIOTUYECKHX CHCTEM.
[IpakTnueckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BreruucnurenbHbIe OKCIICPUMCHTEI C
MOACIAMHA

BepositHocTHBIE MOAENH. [IpakTHUeckas
pabota no Teme "MMuTanmoHHOE
MOJIEJTMPOBAHUE C TIOMOIIBI0 METOIA
Mounre-Kapno"

0.5

0.5

75

KomnproTepHoe MoAenMpoOBaHNUE CUCTEM
YIIPaBJICHUS

76
77

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

TabnuuHble (pensiuoHHbIE) 0a3bl TaHHBIX

78

[Touck, copTupoBKa U GUIbTpaLHs
JaHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3amnpocsl ¢ mapameTpamu. Beraucisiembie
T0JIS B 3a1pocax

79

[IpakTryeckas pabdora no reme "Pabora ¢
roToBoii 0a3oi qa”HHBIX"

80

MaHuororabianuabie 0a3bl JaHHBIX. THIIB
CBsI3ei Mex 1y Tabiuiamu. BaenrHuit




KJIIOY. I_IGJ'IOCTHOCTI) 0asbl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOJINYHOM Oa3bI
TaHHBIX"

20 3ampockl K MHOTOTA0IMYHEIM 0azam
TAHHBIX

23 [IpakTuueckas pabota o Teme "3anpockl K
MHOTOTA0IMYHOM 0aze JTaHHBIX"

84 SA3bik ynpasienus JaHHbiMA SQL
[IpakTuueckas pabota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKa
SQL"

26 Hepensitimonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-Ipr1oKeHus
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 qacTsaxX caita. TeXHOJIOTHS «KJIUEHT —
cepBep», € JOCTOMHCTBA U HEJIOCTATKU

89 OcHogsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BEO-CTpaHUIIBI"

91 Ocnogsr s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 Be0-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUEO)"

94 OcHoBBI KackaaHBIX Ta0auI cTriei (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHuE CTpaHUIIBI C TOMOIIBIO 1
KaCKaJHbBIX TaOIHIl CTHIICH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3p1ke JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

99 [IpakTnueckas pabora no teme "O6padboTka |
TaHHBIX Gpopm"

100 Pa3memenue Beb6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha CalT
KanpupoBanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHue LIBETHBIX U300pakeHU I
BBoa nzobpaxkeHuil ¢ UCIONIb30BaHUEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
[IpakTryeckas padota no Teme "O6paboTka .
¢ poBeIx Gortorpagpuit”
Peryms. Pabota ¢ obnactsimu. @uibTpsl.

103 IIpakTruyeckas padora no Teme "Perymib 0.5
¢ poBeIx GoTtorpadpuit”
MHorocnoitable n3o0paxenus. TekcToBbie

104 cnon. Macka cnos. Kananel. CoxpaHnenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme :
"MHorocnoitHbsie n300paxeHus"

106 [ToaroroBka WiLTFOCTpAIHii 1715 BEO-CalTOB. 0.5

[IpakTuyeckas pabora o Teme




" AHUMHPOBaHHBIC U300paKeHUS"

Bekropnas rpaduka. Bexropuzamus

107 . 1
pacTpoBBIX N300pakeHU

108 [IpakTuyeckas padora no Teme "BekTopHas |
rpaguka"

109 H];?.I/IHI_[I/IHBI HOCTpoeHvI/I;I U PEIAKTUPOBAHUS 1
TPEXMEPHBIX MOJIETEH

110 [IpakTuueckas padota no treme "Co3nanue |
MPOCTBIX TPEXMEPHBIX MOAeeH"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
monaenun"

113 MonenrpoBaHue HCTOYHUKOB OCBEIICHHUS. |
Kameps!

114 [IpakTryeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIe TexHONOTUH (3D-pUHTEpPHI) 1

116 [TonsTne o BI:IpTyanLHoﬁ peanbHOCTH U 1
JIOTIOJTHEHHOM peanbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOE Bpemst 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpemst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpemst 1




125 PesepBHOE Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoOe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PeszepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOTPAMME







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

Kon

NpoBepsieMoro
TpeOoBaHUA

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

1.

3namv (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX HPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHHUPOBAHHS
COBPEMEHHBIX CTAIllMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHICHIIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJIOTHMH; BJIaJCHHE HaBBIKAMH pPabOTHI C
OIEPAIlMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAaMH IPOTPAMMHOTO
obecrieyeHnss JUIsi  peHICHWsT y4eOHBIX 3amad 1O  BBIOpaHHOM

cricnyajn3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

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

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopMalun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YMCEN B MO3UIHOHHONW CHCTEME CUYHMCIEHHUS,
JEIUMOCTb LIeJIbIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YKCEN B 3a/laHHOM
Jvarna3one; o0paboTka MHOTOPAa3psSAHBIX LEJIBIX YHCEN, aHaIu3

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

1.5

3HaHue q)yHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBbIX O6J'I8.CT$IX; HaJIn4ue HpCIICTaBJ'ICHI/Iﬁ 00
HCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHaNbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MNpeoOpa3oBaHUSl JIOTUYECKUX BbIPaKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; OMPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO MyTell MexX1y BeplIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1
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YMeHHe HCHOob30BaTh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIHUPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOJEIMPOBAHKS B HATJISTHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHUEe, KJaccupukanus, KJIaCTepH3alHs, aHau3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 33a4 aHalln3a
JIAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OLICHKA KAa4eCTBa JaHHBIX,
BRIOOp ¥ (WJM) TIOCTPOCHHE MOJCIH, TNPeoOpa3oBaHUE IAHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23
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YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIpPENENATh CPEOHIO CKOPOCTb IIE€pelayd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KO, OOECIEeYMBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUs IPU N3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia I10
CTPOKE, COJEpXKAalllel 3aluch ITOTO 4YUCiIa B NO3UIMOHHOM CHUCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornepanr B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb HCTHHHOCTU  BBICKa3bIBaHUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHATHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX IyTEH MEXAy BepITUHAMH

OPUCHTHUPOBAHHOI'O AIUKIIMICCKOTO rpa(ba)

2.8

YMeHMe HCTIOIb30BaTh JEPEBhS MIPU AHAIN3E M IMOCTPOECHUH KOJOB W JUIS
NpeJCTaBiIeHUs apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPHl IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUIPBILIHYK CTPATETUIO

UTPBI
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2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM T3.6HI/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX JdHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU UId PCIICHUA OﬂHOfI 3aJa4u

2.11

Brnanenue yHuUBEpCadbHBIM — S3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax HJaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIE
YOPaBJISIONME ~ KOHCTPYKIIMH;  YMEHHE  OCYIIECTBISATH  aHAIH3
NPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
MporpamMMbl MPH 3aJaHHBIX MCXOJHBIX JAHHBIX; OMPEICIATh, TMPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpamMmbl;  (QOpMyNIHpOBaTH  MPEMIOKEHUS MO  YIYYIICHUIO

MMpOorpaMMHOIo Koia

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OPAOOTKH YMCEIl, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YHMCIa B BUAE HabOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIEeHHE MaKCUMalbHOW (MUHUMaJIbHOM) HUdpHI
HaTypaJIbHOTO YHCJA, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonM 10; BbluuclieHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATEIBHOCTH (CYMMBI,
MIPOM3BENECHUS  CpPEAHEero  apu(@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; YMEHHE
UCIIONIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIIOB C Y4ETOM
OrpaHMYEHUIN Ha JMaNa3oH HMX BO3MOXHBIX 3HAUEHUH, NPUMEHSATH IpU
pELIEHNN 3a7a4d CTPYKTYpPbl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIEPEBbsI); TPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MPHU
pa3paboTke MmporpamMm OUOJIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpEJICTBA OTJIAAKH IPOTrpaMM B CpPEZIe IPOIPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHus, moaoop JUHUHM TPEHA, peIIeHHe 3a/1ad MPOrHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHQPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




HEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA
EI'S 10O UHO®OPMATUKE

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

udposast rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PA3BUTHSI KOMITbBIOTEPHBIX TEXHOJIOTUH.
[TapannensHble BeuUcIeHUS. MHOTOIPOIIECCOPHBIE CUCTEMBI.

Pacnpe;[enéHHHe BBIYMCIINTCIBHBIC CUCTCEMBI U O6p3.60TKa OOJIBIINX JaHHBbIX

1.2

1.3

[TIpuHIMITBI TOCTPOEHUS U AIIAPATHBIE KOMIIOHEHTbI KOMITBIOTEPHBIX CETEH.
CereBble mporokoisibl. Cerb HMHTepHer. Anpecauus B cetu VHTepHeT.
[Iporokonsr creka TCP/IP. Cucrema nomeHHbix uméH. Pazaenenue IP-cetu

Ha 11oACCTHU C IOMOIIBIO MAaCOK HOHCCTeﬁ

QaiinoBas cucrema. [louck B ¢aitnoBoit cucteme. IlpuHIUIIBI pa3melIeHUs U

nMeHoBaHus (DaliyoB B JoiroBpeMeHHOW mamsatu. 11[aGioHbl s onmcaHus

rpynn Qaitnon

1.4

CKOpOCTI) nepcaayn JaHHBIX. 3aBUCHMOCTD BpEMCHH 1Cpeaadyu OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

1.5

udppoBanne naHHBIX. CHMMETPUYHBIE M HECHMMETPUYHBIE IHPHI.
udper npocroit 3amensl. Hlugp Lleszaps. Ulupp Buxenepa. Anroputm
mudpoBanus RSA

1.6

2.1

2.2

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>KI/IBaTB " UCIIPABIIATH OIJ_II/I6KI/I, BO3HHKAKOIINEC
npu nepeaavdc JaHHBIX. Paccrosaue XsMMuHra. KO)II/IpOBaHI/Ie C

noBToperrem 6utos. Koasr Xommunara
Teopernueckrne 0CHOBbI UH(POPMATUKHI

JlBonuHoe komupoBaHHWE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOILEHUH, 3alMMCAHHBIX C TIOMOIIBIO HEPaAaBHOMEPHBIX
konoB. Yciosue dano. IlocTpoeHue ONHO3HAYHO AEKOAUPYEMBIX KOJIOB C

IOMOIIBIO ACPEBA

Teopernueckue Mmoaxoasl K OIEHKEe KoinmdecTBa HMHGopManuu. EnuHUIIBI
U3MEpeHusi KoiuyecTBa MHGpopMaluu. AJQpaBUTHBIA MOAXOJA K OLEHKE
KoJnuecTBa MHGOpManuu. 3aKOH aAJuTUBHOCTH HHGpopmauuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cucrempl cuucnenus. Pa3BépHyTas 3amuch LEiAbIX U APOOHBIX YHCEN B
MO3UIMOHHON cucTeMe cunciaeHus. CBoWcTBa MO3UIMOHHON 3amMcu 4ucia:
KOJIMYecTBO LU(pp B 3amMcu, NMPHU3HAK JEIMMOCTH 4YHCIa HAa OCHOBaHUE

CUCTCMBI CUYMCIICHUA. AJ'IFOpI/ITM nepesoJia M0ejaoro 4uciia wus3 P-uunoit




CUCTEMBI CUHMCIIEHUS B JECATUYHYIO. AJITOPUTM NIEpeBOa KOHEUHON P-nuHoM
IpoOH B JECATUYHYIO. AJITOPUTM IE€pEBOJA IIEJIOTO YHUCiIa U3 JACCATUIHOU
cucteMbl curciienns B P-uunyto. [lepeBoa kKoHEUHOH necaTHYHOM ApoOu B P-
nyHyto. JIBomyHasi, BOCbMEpUYHAs M MIECTHAALATEPUYHAS CHUCTEMBI
CUHCIICHHS, CBSI3b MEXIy HHUMH. ApuPMETHYECKHE Olepainuud B

IIO3MIIMOHHBIX CUCTEMAX CHHCIICHUA

24

TpouuHasi ypaBHOBELICHHAas CHUCTEMAa CUHUCIEHHUs. JBOMYHO-IECSITUYHASA

CHUCTEMA CUHUCIICHUA

2.5

2.6

2.7

2.8
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2.10

KomupoBanue tekctoB. KomupoBka ASCIL. OpHoOaliTHBIE KOAMPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Onpenenenue nHGOpMaIMOHHOTO

00bEMAa TEKCTOBBIX COOOLLIEHUM

KomupoBanue  uzobpaxenuit. OueHka  HHPOPMALMOHHOTO  00BEMaA
rpadUyecKuX AAHHBIX MPHU 33JaHHBIX PA3PELICHUH U TITyOMHE KOAUPOBAHUS
useta. L[BeToBbie Mmonenu. KonupoBanue 3Byka. OueHka WHPOPMALMOHHOTO
00bEMa 3BYKOBBIX JaHHBIX MpPHU 33JaHHBIX 4YacTOTE€ JUCKPETHU3ALUU U

PaspAAHOCTH KOAUPOBAHUA

Anrebpa noruxu. [loHstue BbIcKka3biBaHMs. Bbicka3piBaTenbHble (HOPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmunpl UCTUHHOCTU. Jlormueckue BBIpaKEHUS.
Jlormueckue ToOXkzAecTBa. Jlormueckue omnepanMM M ONEpalUd  HaJ
MHO>KECTBAMHU.

3akoHbl anreOpbl JIOTMKU. OKBHBAJIEHTHBIE NpPeoOpa3oBaHUs JIOTHYECKHX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPaBHEHUM.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJHMUYECTBA BO3MOXHBIX JIOTUYECKHUX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonunueckue Gpopmbl T0rHuecKUX BbIpAKEHHM

COBepI_HeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue UCTUHHOCTHU

Jlornueckne »dI€MEHTBI B cocTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. Iloctpoenne cxem Ha JIOTMYECKUX 3JIEMEHTax
10 33JJaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3aIUCh JIOTMYECKOIO BBIPAKEHUS

IO JJOTUYECKOU CXEME

Mopnenn u monenuposanue. Llenu monenupoBaHus. AEKBaTHOCTb MOJENN
MoJIeIupyeMOMy 00BeKTy uiu mpoueccy. dopmanusanus HpUKIaTHBIX
3ajau.

[IpencraBienune pe3yinbTaToOB MOJEIUMPOBAHUS B BUOE, YIAOOHOM s

BOCIIpHUATUSA YCIIOBCKOM. Fpa(bnqecxoe OpeACTABJICHUC JaHHBIX (CXCMBI,




TabIUIIBl, rpaduKn).

2.11

[IpeacraBinenue LENbIX 4YKMCENl B MaMsITH KommbioTepa. OrpaHUYeHHOCTb
JMana3oHa 4yucel MpU OrPaHMYCHUM KOJIMYecTBa paspsanoB. Ilepenosnenue
paspsAIHON CeTKW. be33HakoBble M 3HAKOBBIC JIaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBINA JOTOJHUTEIBHBIN KOJI OTPULIATEIIbHBIX YHCET.

[ToGuToBBIE JOTHUecKUe onepanuu. Jlormueckuil, apupMeTHyecKud u
nuknudeckuii capuru. lludpoBanue ¢ momomp0 TOOUTOBOM oOmepanuu

«uckirouaromiee MJIN»»

2.12

Hpe,Z[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCII B IIaMsATH KOMIIBIOTEPA. 3Haqau1a}1
4acTb W IIOpAAOK dYHCIIA. Z[I/Iar[a?)OH 3HAYCHUH BCIICCTBCHHBIX YHCCII.
HpOGJIeMBI XpaHCHUA BCHICCTBCHHBLIX YHUCCII, CBA3AHHBLIC C OI'PAHUYCHHUCM
KOJIMYCCTBA pa3psAa0B. Brimonaenue onepam/lﬁ C BCIICCTBCHHBIMHU YU CJIaMU,

HaKOILIEHHE OLIMOOK IIPpHU BBIYUCIICHUAX

2.13

I'padsr. OcHoBHbIe TIOHATHS. Bunsr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHll CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTU. Pemenune
ATOPUTMUYECKUX 3334, CBS3aHHBIX C aHauM30M TpadoB (IOCTpOEHHE
ONITUMAJILHOTO IYTH MEXAY BepmuHaMu rpada, ompenereHne KOJIMYECTBa

PA3IINYIHBIX HyTCfI MCXKAY BCpIIMHAMU OPHUCHTUPOBAHHOT'O ALIMKIIMYCCKOI'O

rpada)

2.14

HepeBbs. bunapnoe nepeBo. [lepeBbsi moucka. CrnocoObl 00xoja nepesa.
[IpencraBnenrie  apudMeTHUYECKMX  BBIpaXEHHH B  BHAE  JepeBa.
Hcnonp3oBanue rpagoB U J€peBbEB MPU OMUCAHUU OOBEKTOB UM IPOLIECCOB

OKPYKaIOIIero MUpa

2.15

JIMcKpeTHblE UTphl ABYX WIPOKOB C MoJgHOW uHpopmanueil. Iloctpoenue
nepeBa mnepebopa BapHaHTOB, OINHMCAHUE CTPATETMHW UIPhl B TaOJIWYHOU

(bopMe. Breiur PBIIITHBIC U ITPOUTPBIIITHBIC TTO3UINH. BLII/IFpLIH_IHLIe CTpaTerun

2.16

CpencTtBa HMCKYCCTBEHHOTO UWHTeIekTa. Wnentudukamus ¥ TMOUCK
M300paKeHui, pacro3HaBaHue JIULL. Hcnonp3oBanue METOJIOB
HCKYCCTBEHHOIO HHTEJJIEKTa B OOydarommx cucreMax. lcnonb3oBaHue
METOJIOB UCKYCCTBEHHOTO HHTEJUIEKTa B poOoTOoTexHUKE. MHTEepHeT Bemiei.

Heiiponnsie cetn

ANTOpUTMBI M IPOIPaMMHUPOBAHHE

3.1

QopmManuzanuss  NOHATHS  anroputMa.  Mammuaa  TeropuHra — Kak

YHUBCPCAJIbHAA MOACIIb BBIYHCIICHUI

32

OreHka CIOXKHOCTH BbIYHCICHMNA. Bpemst paboTel U 00bEM HCHOIb3yeMOn
IaMsATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOJHBIX JaHHbIX. OleHka

ACUMITOTUYECKOW CIIOKHOCTH AJITOPUTMOB. AJITOPUTMBI MOJUHOMHUATBHON




cnoxkHoctu. Ilepebopubie anroputmbl. [IpuMepbl pa3lUYHBIX aITOPUTMOB

peICHUA O,I[HOI>'I 3aJlauu, KOTOPbIC UMCIOT Pa3JIMYHYIO CIIO)KHOCTDb

33

34

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB pabOThl MPOCTEHIIMX AJITOPUTMOB
YIpaBJIEHUS UCTIOJHUTEIIAIMU M BBIYUCIUTENbHBIX aIrOpUTMOB. OnpeiesnieHnue
UCXOJHBIX [JaHHbBIX, INpPU KOTOPBIX aJITOPUTM MOXKET JAaTh TpeOyeMblil

pe3ysbrar

AnropuT™Mbl 00paOOTKU HATYPATbHBIX YHCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTeMax CYHCICHUS: pa3OMeHue 3alHuCy YUClia Ha OTACIbHBIC IUQPEHI,
HAXO0XJCHUE CYMMbl U MpOW3BEACHUS LU(Dp, HAXOXKIECHUE MaKCUMAaIbHON
(MUHUMATTBLHOM ) IU(PHI.

[IpeacraBnenue uucna B BUJE HAOOpa MPOCTHIX COMHOXKHUTENEH. AITOpPUTM
OBICTPOTO BO3BEACHHSI B CTENCHb. [IOMCK MPOCTHIX 4YHCEN B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»

3.5

MHOI‘Op&SpHI{HHe OeJabIC YKrcila, 3a1a4u HHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl 1aHHBIX:
L[EJIOYHMCIICHHBIC, BEIECTBEHHbIC, CHMBOJIbHbBIC, JIOTMUeCKUe. BeTBrneHwus.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBuem. L{UKIIBI 110 IEpEeMEHHOM.

O06paboTka naHHBIX, XpaHsamuxcs B (aiinax. TekcToBbie 1 1BOMYHBIC (HaiIb.
daitnoBsie nepemeHHbIe ((aiinoBsle ykazarenn). Utenue u3 daitna. 3anuco B
(aii.

Pazbuenue 3amaun Ha moa3anadu. [lognporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonb3oBanne cTaHIapTHON OMOIMOTEKH S3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBnble npouenypsl U pyHkuuu. VMcnonb3zoBanue cTeka Juist

oprann3anv pCKypCHBHBIX BBI3OBOB

3.8

3.9

Uucnennsle MeTosibl. TouHOoe U npuOIMKEHHOE pelieHus 3agaun. YuciaeHHoe
peleHre ypaBHEHHI ¢ MOMOIMIBIO 1Moa00pa mapaMerpa. UncieHHbIe METOIbI
peleHusl ypaBHEHUH: MeToj| mepedopa, MEeTOJ MOJOBHUHHOIO JIEJCHUS.
[TpubnnxEHHOE BHIYMCIIEHUE JUTMH KPUBBIX. Bbruncnenue miomaneit puryp c
MOMOIIBI0  YHCIEHHBIX METOAOB (METOJ  MpPSIMOYTOJHHHUKOB, METO
Tpaneuuit). [louck mMakcumyma (MUHUMyMa) (YHKLIMU OJHOW INEpeMeHHOMH

METOJAO0M ITOJIOBHUHHOTI'O JCJIICHUA

OOpaGoTka CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKLIMU  SI3BIKA
IPOrpaMMUPOBAaHUS i OOpPaOOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSBICHUM CHMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha cjoBa IO MHPOOETbHBIM CHMBOJAM, IMOMCK
MOJCTPOKM BHYTPU JAaHHOW CTPOKHM, 3aME€Ha HaliJeHHOW IIOJCTPOKH Ha

Apyrylo CTpoKy. ['eHepamus Bcex CIOB B HEKOTOpoM andasure,




YIOBJICTBOPSIIOIIMX 33JaHHBIM orpaHuyeHusM. IIpeoOpasoBanue uucia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel ¥ TOCIEAOBATEIBLHOCTH 4YHCEN. BbruucieHne 0000MEHHBIX
XapaKTePUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOW IMOCIEIOBATEIHLHOCTH
(CyMMBI, TpOU3BEACHUS, CpeIHEro apupMeTHYeCKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YJOBJICTBOPSAIOIINX
3aIaHHOMY YCJIOBHIO). JIMHEWHBIN MOMCK 3aJJaHHOTO0 3HAYEHUSI B MACCHUBE.
AJroput™Mbl paboThl C 3JEMEHTAMH MAacCHBa C OJAHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTHpOBKa OJIHOMEPHOTO MaccuBa. [IpocTbie METOIbI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BcTaBkamu). COpPTUPOBKA
cnusinueM. beictpas coptupoBka maccua (anroputm QuickSort). JIBonunbIii

IIOUCK B OTCOPTUPOBAHHOM MACCUBEC

3.11

JIByMepHBIE MacCUBBI (MaTpuilel). AJNTOPUTMBI O00paOOTKH JABYMEPHBIX
MaCCHBOB: 3allOJHCHHE JBYMEPHOTO YKCIOBOTO MacCHMBa II0 3aJaHHBIM
MpaBUJIaM, MTOMCK JIEMEHTA B IBYMEPHOM MacCHBE, BEIYMCIICHUE MAaKCHMyMa
(MMHMMYMa) U CyMMBI JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAaHOBKA CTPOK

n CTOJ'I6I_[OB ABYMCPHOT'O MaCCHUBa

3.12

CnoBapu  (accolMaTHBHBIE MAaCCUBBI, OTOOpaxeHHs). Xd3LI-TaOJIUIbL.

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

3.13

3.14

Crexku. AHanM3 MNPaBUIBLHOCTH CKOOOYHOTO BBIpAXKEHUSA. Brruncienue
apu(pMeTUYECKOro BBIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu A BpEMEHHOIO XpaHEHUS TaHHbIX

AnroputMmbl Ha rpadax. IlocTpoeHne MUHMMAaIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO  CBSI3HOTO  HEOpHeHTHpoBaHHOro rpaga. KommuectBo
pPa3IMYHBIX IyTeW MEXKIy BEPIIMHAMH OPHEHTHPOBAHHOI'O ALMKIAYECKOIO

rpada. Anroput™m JledKcTpbl

3.15

JepeBps. Peanuzanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. /[BomdHBIE
(Ounaphsbie) nepeBbs. [locTpoenue aepeBa /Ui 331aHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIE anropuTMbel o0xona aepeBa. lcmonbzoBanue

CTeKa M ouepenu it 00Xo/a qepena

3.16

3.17

JluHaMuueckoe MporpaMMHMpOBaHME KaK METOJ pelleHHs 3ajad ¢
COXpPAaHEHHEM TPOMEXKYTOUHBIX pE3yJbTaTOB. 3ajauM, pelaemMble C
IIOMOUIBI0 JUHAMUUYECKOTO MPOTPaMMHUPOBAHUSA: BBIUUCIEHUE PEKYPCUBHBIX
(GyHKIMH, TOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4H ONITUMHU3AINH

ITonatue 06 00BEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMUpOBaHUN. OOBEKTH U

kimaccel. CBoiicTBAa M MeTOAbl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN

aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO




nonaxoaa. MHkancynsus, Haciea0BaHue, MOTUMOPPHU3M

WNudopmanroHHble TEXHOIOTUU

4.1

4.2

4.3

4.4

AHamu3 jaHHbIX. OCHOBHBIE 337aud aHalIM3a JaHHBIX: IPOrHO3UPOBAHHUE,
Kjaccuukanus, KiacTepu3alus, aHaliu3 oTkiIoHeHul. [locinenoBareabHOCTb
peleHusl 3ajjad aHalu3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OUYUCTKA U
OLICHKa KayecTBa JAaHHBIX, BbIOOp MW (WINM) NOCTPOCHHE MOJEIH,
npeoOpa3oBaHnWe  JaHHBIX, BH3YyaIM3alWs  JAHHBIX, HHTEPIIPETALUSI
pe3yabTaroB. I[Iporpammuslie cpeactBa u MHTepHeT-cepBUCH A1 00paboTKH
U Tpe/cTaBleHus JaHHbIX. bonbine qanHeie. MammHHOe 00yueHue

AHanu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOuWL. BeruucieHue cymwsl,
cpeaHero apu(MeTudyeckoro, HauOOJIbIIEro (HAUMEHbBILIEr0) 3HAYCHMS
nuarnazoHa. Beramcnenune xo3dduumenta xoppensiuuy AByX pSIOB TaHHBIX.
ITocTtpoenue cTonOUaThIX, JUHEHYATBIX U KPYroBbiX Auarpamm. [loctpoenue
rpadukoB  ¢yaknuid. [logbop JmHMM  TpeHAa, pemIeHWE  3axad
IIPOrHO3UpOBaHMsl. Perenne 3a1a4 ONTUMHU3ALMU C TIOMOLIBIO 3JEKTPOHHBIX

TabJIUIL

I[I/ICerTI/ISaHI/IFI npu MareéMaTu4€CKOM MOACIUPOBAHUH HCIIPECPBIBHBIX
IIpouccCoB. MOI[GJ'II/II)OBEIHI/IG JABUMOXKXCHUA. MO,I[GJ'H/IpOBaHI/IC OHOJOrHYECKUX
cucteM. Maremaruueckue MOACIM B OKOHOMHKC. BrrancnurenbHbIe
OKCIICPUMCHTBI C MOJACIISIMU. O6pa60TI<a PE3YyJIbTATOB SKCIICPUMCHTA. MGTOI[
HaMMCHBIINX KBaJApaTOB. OHGHKa YHUCIOBBIX HapaMETpPOB MOACIHNPYEMBIX
00BEKTOB U IMponeccoB. BoccraHoBineHne 3aBUCHUMOCTEH MO pe3yiibTaTaM

JKCIIEPUMEHTA

BepostHocTtHRle  Momenu.  Mertonsr Monte-Kapio.  MiMutannoHHOE

MOJCIIMPOBAHUC. CucTeMBI MacCOBOTO O6CJ'Iy>KI/IBaHI/IH

4.5

Tabnuunbie (pensuuoHHbIE) 0a3bl JaHHBIX. Tabnuia — TMpeJCcTaBlICHUE
cBefeHnii 00 oJHOTHIHEBIX 00bekTax. [lone, 3amuck. Kmrou tabmuiel. Pabora
C roTOBOH 0a30i AaHHBIX. 3anoiHeHue 0a3bl JaHHbIX. [louck, copTHpOBKA U
bunbTpanus JaHHBIX. 3ampockl HAa BBIOOPKY JaHHBIX. 3ampochl C
napamerpamu. BerauciiseMble oIS B 3apocax.

MHuorotabanunble 0a3bl JaHHBIX. THIIBI CBsA3eH Mexay Tabnunamu. BaemHuit
ko4, IlemoctHOCTh 6a3bl MaHHBIX. 3ampockl K MHOTOTAOJIMYHBIM 0Oa3zam

JaHHBIX

4.6

TekcroBeii mponeccop. CpeacrBa NOMCKa M aBTO3aMEHbI B TEKCTOBOM

nporeccope. CTpyKTypHpOBaHHBIE TEKCTOBbIE JOKYMEHTHL. (CHOCKH,




ornapieHue. IlpaBuina UOUTUPOBaHMS  HMCTOYHUKOB M odopmieHus

OoubmorpaguIecKux CChIIIOK
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