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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma «IIporpamMmmupoBanue» HampaBi€Ha HA pa3BUTHE MPAKTUYECKUX
YMEHHI U NMPUMEHEHUE MOJYYEHHBIX 3HAHWW Ha npakTuke. OHa MpelHa3HaYeHa
s oOyuaromuxcst 11 kimacca u paccumtana Ha 1 rox oOydenus. [Iporpamma
BKJIFOYAET B CE€Osl MOCIENOBATENBHOCTh PAad0T HCCIEAOBATEILCKOTO XapakTepa,
HaIpaBJICHHBIX Ha PEIICHUE CUCTEMbI YUEOHBIX 3a]1a4, BHIMOJHEHUE MTPAKTUYECKUX
pabor. Jlannas nporpamma GOpMHPYET TOTOBHOCTD y4YaIlIUXCS CTApIICH MIKOJbI K
MPaKTUYECKON JESTENIbHOCTH W PACIIUPEHUE HUMEIOIUXCS HHPOPMALMOHHBIX
3HaHWM C 1enablo nmoArotoBku k EI'D, a Takxke mMeer mpodOpHEHTALMOHHYIO
HaIpaBJIEHHOCTb. Pe3ynbTaThl yIiIyOJIEHHOTO YPOBHS U3Y4YEHHUS y4eOHOTO
npeameta « MHpopMaTrkay OpUEHTUPOBAHBI HA MOJTYYE€HNE KOMIIETEHTHOCTEH ISt
nocieaAyromel NnpopecCuOHaNbHON JIeATENbHOCTH Kak B paMKax JaHHOM
NpPEeIMETHON 00JIaCTH, TAK U B CMEXHBIX ¢ HEH o0nacTsaX. OHU BKIIOYAIOT B CEO:

OBJIAJICHUE KJIIOYEBBIMU TMOHATUAMH W 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JaHHas MpeAMETHas 00JacTh, PACMO3HABAHHWE COOTBETCTBYIOLIUX HM
IPU3HAKOB M B3aMMOCBS3€H, CIOCOOHOCTh AEMOHCTPUPOBATh Pa3IMYHbIE MOIXO0bI
K U3YUYCHUIO SIBJICHUH, XapaKTePHBIX JJI1 U3y4yaeMOol peIMETHON 00JIacTH;

YyMEHUE pellaTb THUIOBBIE TMPAKTUYECKUE U TEOPETHUUECKUE 3a/auH,
XapakTepHbIe JJI1 UCIHOJIb30BAHUS METOJOB UM HMHCTPYMEHTapHs JIaHHOM
peaMeTHON 00J1acTH;

HaJIM4Me TPEACTABICHUN O JAAaHHOW MPEAMETHOM 00JIaCTH KaK IIEJIOCTHOM
T€OpUU (COBOKYIHOCTH TEOpPHUi), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUU.

B pamkax wu3ydeHuss nOporpamMmbl OOECHEYMBAETCS LieJICHAINIpaBiIeHHAas
NOJIrOTOBKAa OOydarommxcs K MPOJODKEHHIO 00pa30BaHUS B  OpraHU3alUAX
npo(ecCHOHANBFHOTO  00pa30BaHUSl 1O  CHEIHAIBHOCTSIM, HENOCPEACTBEHHO
CBSI3aHHBIM C UU(DPOBBIMU TEXHOJOTHUAMH, TAKUM KaK MPOrpaMMHAsi WHKEHEPHUS,
uH(popmalmoHHass 0e30MacHOCTh, MH(POPMALMOHHBIE CHUCTEMbl U TEXHOJOTHUH,
MOOUWJIBHBIE CHUCTEMBbI M CETH, OOJIbIIME JaHHbIE W MAalIMHHOE OOyYeHue,
MPOMBIIICHHBIA WHTEPHET BEIIEH, HCKYCCTBEHHBIM WHTEIUIEKT, TEXHOJOTUHU
OecrpoBOJHON  CBsI3M, POOOTOTEXHHKA, KBAHTOBBIE TEXHOJOTMH, CHCTEMBI
paclpenenéHHoro  peecTpa, TEXHOJOTHMM  BUPTYaJbHOM UM JOIIOJHEHHOW
pEanbHOCTEN.

OcHOBHas LE€Jb U3YYEHUS LIKOJBLHOTO KoMIoHeHTa «lIporpammupoBanue»—
o0ecrieueHrne  JAlIbHEWINEro  pa3BUTUS  HMH(MOPMAIMOHHBIX  KOMIIETEHIIHUI
OoOyd4aroIlerocsi, €ro TOTOBHOCTHM K JKM3HM B YCIOBUSAX Pa3BHBAIOIIETOCS
MH(OPMAIMOHHOTO O0IIEeCTBAa M BO3PACTAIONICH KOHKYPEHIIMM HAa PhIHKE TPY[a.
Tak ’ke DNOArOTOBKAa K CHadye€ TOCYJapCTBEHHOTO »JSK3aMEHa II0 MPEAMETY



nHpopmatuka. B cBsa3u ¢ atum miyuenue «lIporpammupoBanme» B 11 kmaccax
JOJKHO O0ECTICUUTh:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTUKU, HWHOOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHYECKOTO MBIIIICHUS;

c(hOPMHPOBAHHOCTh YMEHHMH pa3andath (aKThl W OIEHKH, CpPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJETb UX CBS3b C KPUTEPUSMH OLICHUBAaHUA U CBS3b
KPUTEPUEB C ONPEICIEHHON CUCTEMOM IEHHOCTEN, ITPOBEPATH HA IOCTOBEPHOCTH U
00001aTh HHpOpMaIIHIO;

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUNH O  BIUSHUU  HUHPOPMAIMOHHBIX
TEXHOJIOTUA Ha JKU3Hb 4YeJlOBeKa B OOIIECTBE, IMOHMMAaHUE COIUAJIBHOTO,
HSKOHOMHYECKOTO, MOIUTUYECKOTO, KYJIbTYPHOIrO, HOPUAUYECKOr0, HPHUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUIMUHCKOTO U  (PU3MOJIOTMYECKOT0  KOHTEKCTOB
MH()OPMAILIMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX U TUYECKUX ACTIEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHIH,
OCO3HAHWE OTBETCTBEHHOCTH JIFOJEH, BOBJICYEHHBIX B CO3JaHUE M UCIIOJIb30BAHUE
MH(OPMAITMOHHBIX CUCTEM, PACIIPOCTpaHEHHE HH(OpMAITUY;

CO37aHME YCIIOBUW NJisi Pa3BUTHUSI HABBIKOB y4e€OHOUM, MPOEKTHOM, HAY4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOW NESATENIbHOCTH, MOTHUBAIMA OOYYAIOIIUXCS K
CaMOPa3BUTHIO.

B conepxaHun mKoiIbHOTO KOMHoHeHTa «IIporpaMmupoBaHue» BBIAEISIOTCS
YEThIpE TEMATUUECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYAs
KOMIIBIOTEPHBIC CETH, UCTIOJIb30BAHUIO CPEJICTB ONEPAIIMOHHON CUCTEMBI, paboTe B
ceth UHTEpHET ¥ UCHOJIB30BAHUIO WHTEPHET-CEPBHUCOB, WH(GOPMAIIMOHHON
0€30IaCHOCTH.

Paznen «Teoperudyeckue oOCHOBbI HHGPOPMATHMKH» BKJIOYAaeT B ceOs
MOHATUMHBIM anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMIIBIOTEPHOT'O0 MOJICIUPOBAHHS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
ATOPUTMUYECKOTO MBIIIUICHUS, Pa3padOTKy aIrOPUTMOB U OLIEHKY UX CJIIOKHOCTH,
(dbopMHpOBaHHE HABBIKOB peaiM3alliy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popManmoHHbIe  TEXHOJOIHM»  IIOCBAUIEH  BONPOCAM
npuMeHeHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MIPOTPAMMHBIX IIPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIu3a



JAHHBIX, WCMOJB30BAHUIO 0a3 JaHHBIX U JJICKTPOHHBIX TaONUIl 7S PEIHICHHUs
NPUKJIAAHBIX 33a4.

B npuBenéHHoM nanee coaepxaHuu ydueOHoro mpeamera «MHpopmaTrkay
KypPCHUBOM  BBIJICJIEHBl  JIONOJHUTENIbHBIE TEMbI, KOTOpPblE HE BXOJAAT B
00s13aTeIbHYI0 IPOrpaMMy OOyUYEHHs], HO MOTYT OBITh MPEAIOKEHBI JISl U3YUECHMUSI
OTJI€JIbHBIM MOTUBHPOBAaHHBIM U CIIOCOOHBIM 00YYarOIIUMCS.

YrnyOnéHHBI ypOBEeHb U3y4YeHHS WHMDOPMATUKH PEKOMEHAyeTcs IJis
TE€XHOJIOTMYECKOT0  MpOQMIs, OpPUEHTHUPOBAHHOIO HAa  HHXEHEPHYIO U
MHPOPMALIMOHHYIO C(epbl AEATEIbHOCTU. YTIyOJIEHHBIM ypOBEHb H3yYEHUs
MH(POPMATUKU OOECIIEUNBAET: MOATOTOBKY OOy4YaroIIMXCsl, OpPUEHTUPOBAHHBIX Ha
CHEUAIbHOCTY B OOJACTH HH(OPMAIMOHHBIX TEXHOJOTUA U HHKEHEpPHBIE
CHEIUATbHOCTH, YYacTHE B MPOEKTHONM U MCCIENI0BATEIbCKON NESITEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpPABICHUSMU OTpacid HHGOPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, ITOATOTOBKY K YYaCTHIO B OJIMMIMA/IAX U Cllaye
EauHoro rocy1apcTBEHHOTO 3K3aMeHa 1Mo HH()OpPMATHKE.

OO0miee YuCIO YacoB, PEKOMEHJIOBAHHBIX JJIsi u3ydeHus B 11 kiacce — 34
yacoB (1 gac B Hezeno).



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Teopernueckne 0CHOBbI MH(POPMATHKHU

Teopernyeckue MOAXOAbI K OLIEGHKE KoJM4ecTBa HWHGOpMAIMU. 3aKoH
annutuBHOCTH HH(opMmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opmyiia IllenHona.

CkopocTh Tmepefaud JaHHBIX. 3aBUCHUMOCTbh BPEMEHM Ie€pefadyd OT
MH(OPMAIMOHHOTO O0BbEMA JAHHBIX M XapaKTEPUCTUK KaHana cBs3U. lIpuunHbI
BO3HMKHOBEHHUS OMIMOOK TMpu Tmepefadye JaaHHbIX. Konapl, TO3BOJSIONINE
OoOHapy>XUBaTh W HUCIPaBJIATh OIMIMOKH, BO3HUKAIOUIME TPHU TMeperaye JTaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropennem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W HUX B3aumoAcucTBUe. (CUCTEMHBIN
addekt. Ynpapnenue kak nHGopMalroHHblii nponecc. OOpaTHas CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIH
MOJIETIUPYEMOMY OOBEKTY WJIM MpPOLECCy, Leau MojaenupoBaHus. GopmManuzanus
IIPUKJIATHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICIUPOBAHUS B BHUJIE, YAOOHOM A
BOCIIPUATHS YeoBeKOM. [ 'paduueckoe npeacTaBieHUe JaHHBIX (CXEMbl, TaOJHIIbI,
rpadukn).

['padpr. OcHoBHbIe MoHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHACKOB CMEXHOCTU. Pemenne
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJIBHOTO TMYTH MEXIy BepliMHamMu rpada, OmnpeneiIeHue KOoJIUYecTBa
pPa3IMUHBIX MyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO
rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbsi moucka. CrocoObl 00Xoja Jepesa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHUJIE AepeBa. JIUCKpeTHbIE Urpbl
JIBYX UTPOKOB C MoJHOM nHpopManueid. [loctpoenune nepesa nepedopa BapuaHTOB,
OMMHMCAHKE CTPATErHH UTPhI B TAOIMYHON (hopMe. BHIUTPHINTHBIE U TPOUTPHIIITHBIC
MO3UIIMHU. BBIUTPBIIIHBIE CTPATETHH.

CpencrBa MCKYCCTBEHHOIO MHTEIUIEKTa. CEepBUCHl MAIIMHHOTO IMEPEBOJA U
pacnio3HaBaHusl YCTHOU pedn. KorHutuBHBIE cepBUCHL. MneHTudukanms u mouck
N300paKEHUN, pacro3HaBaHUE T, CamooOyuatromuecs CUCTEMBI.
W cKyCCTBEHHBI HHTEIUIEKT B KOMIIBIOTEPHBIX UTPAX.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmann3anus  NOOHATHS — anroputma.  MammHa  TeropuHra  Kak
yYHUBepcaJIbHas MOZeNb BeruncineHun. Tesnc Yépua—TwvropuHra.



OueHka CIIOKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HKCIONB3YyEMOM
naMaTH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOXKHOCTH aJTOPUTMOB. AJTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopuble anroputmbl. llpuMepsl pa3iaMyHBIX —aITOPUTMOB
pelIeHNs OTHOM 3aauu, KOTOPbIE UMEIOT PA3INYHYIO CIOXKHOCTb.

[Touck mpoCTBIX YuUCEN B 3aJaHHOM JWAIa30HE C MOMOULIBI0 aIropuTMa
«pemieto IparocheHar.

Anroput™bel Ha rpadax. IlocTpoeHne MHHHMaIbHOIO OCTOBHOIO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHpOBaHHOIro rpada. KoimdecTBo pa3inuyHbIX
nyTeld MeXAy BEpIIMHAMU OPUEHTHUPOBAHHOTO AllMKIMYECKOTo rpada. AIroputm
JIeHKCTpBL.

JepeBbs. Peanuzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa JUIsl 33aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xoia aepesa. Mcnonb3oBanue creka u
ouepenu il 00Xo/a Jiepena.

JluHaMuyeckoe MpOrpaMMHUpPOBAaHME KAk METOJ  PpEIIEeHUd 3aJad ¢
COXpPaHEHUEM MPOMEXKYTOUHBIX PE3yJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIMH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALHH.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoexktupoBanue wuHTepdeiica
nosib3oBatens. Mcrnonb30BaHWE TOTOBBIX — YNPABIAEMbBIX  AJIEMEHTOB s
MOCTpPOCHUS HHTEepdeiica.

O030p  s3bIkOB  mporpammupoBaHus.  llonarne o  mapagurmax
IPOrpaMMHUPOBAHUS.

NupopmanuoHHbIe TEXHOJIOIUH

DTanbl  KOMITBIOTEPHO-MAaTEMATHYECKOIO0  MOJIETMPOBAHMS:  MOCTaHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAEINPOBAHUS.

Juckperuzanusi npyd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoieccoB. MogenupoBanue JBHKEHUsS. MojenupoBaHue  OMOJOTUYECKUX
cucteM. Marematuueckue  MOJEIM B JKOHOMHUKE.  BbluucnuTtenbHble
HKCIIEPUMEHTHI C MOJEIISIMHU.

Tabmuunbie (pensimoHHBIE) Oa3bl MaHHBIX. Tabnmuia — mpeacTaBICHUE
cBelleHHi 00 OMHOTHMHHBIX 0OBekTax. Iloje, 3amuch. Kimrou Tabmunel. Padora c
roToBoi 0a30i AaHHBIX. 3anosiHeHue Oasbl JNaHHBIX. [louck, copTupoBka H
¢bunbTpanys TaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3alpoChl C MMapaMeTpaMHu.
Brruncnsiembie nosist B 3ampocax.

WNutepuer-nipunoxenus. 1lonsatre o cepBepHON U KIIMEHTCKOW YaCTAX CaulTa.
TexHoyIorus «KJIMEHT — CepBep», €€ NOCTOMHCTBA U HeAoCTaTKU. OCHOBBI SI3bIKA



HTML wu kackamubix tabmur ctuieit (CSS). Cuenapum Ha s3eike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3memenne BeO-caiiToB. Ycimyra XocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300paxkeHuil ¢ KCIOJIB30BAHUEM Pa3IMYHBIX HU(PPOBBIX YCTPOWUCTB
(undpoBeIX (poTOANIIAPaTOB U MUKPOCKOIIOB, BHJICOKAMEpP, CKAHEPOB MU JAPYTUX
YCTPOMCTB).

MHorocnoiinele n3o0paxenus. TekcroBble cion. Macka cnos. Kanaisl.
CoxpaHnenue BbaeneHHOW oOnactu. IloaroroBka mimocTpauuii 1uis BeO-CalToB.
AHUMUPOBAaHHBIE U300PAKEHUS.

Bekropnass rpaduka. I[lpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHKOB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3alus pacTpoBbIX U300paKEHUN.

[IpyHIMIIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHe HWCTOYHUKOB OCBELICHMS.
Kamepsl. AnniutuBHbIe TeXHOJIOTHU (3 D-ipUHTEPHI).



[INTAHUPYEMBIE PE3VYJIbTATEI OCBOEHUA [MPOI'PAMMBI
«ITPOI'PAMHNPOBAHUE»

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlM{, TO3UTUBHBIX BHYTPEHHHUX
yOCXKIEHN, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO
OOIIECTBA, PACUIMPEHUE XKUZHEHHOIO OMbITA M OMbITA JESITEIBHOCTU B IMPOIECCE
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HampaBJICHUN
BOCIIUTATENBHOU JESITEIBHOCTH.

B pesynpraTte wu3ydyeHuss HHPOPMATUKHM HA YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus y oOyuaromierocs OyayT copMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pE3yIbTaThI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA M MpaBOMNOpSAAKA,  COOJIIOJIGHHE  OCHOBOIIOJAralIiUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIIMKA TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHHUE K UICTOPUYECKOMY HACIIEUI0, NOCTHXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHUE 3HaYCHUSI HOOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOTO 00IIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3JIMYHBIE BUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BAaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obOpasza  >KU3HH,
OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO, B TOM YHUCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPeICTB MH(OPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOW JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUaIbHOM
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO ICSITEIIbHOCTS;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYyKW WHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymiedl npodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) 3KOJI0TH4eCKOr0 BOCIIMTAHMS:

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed 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, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1idpoBoit TpaHchopMaIIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHUIYATBHO U B TPYIITIE.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIONIUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, MPenoaratonuii chopMHUPOBAHHOCTH:

cCaMOpETYyJINPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aIanTUPOBATBCI K
HOMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJICHHE K JIOCTHKCHHUIO 1EeTU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOILIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CIIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSABIISTh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANIPEJMETHBIE PE3YJIBTATBI

B pesynbrare wu3ydenuss y oOyuwatouierocss OyayTt chopmupoBaHbI
METalpeIMETHbBIE PE3YyJbTaThl, OTPAKEHHbIE B YHHUBEPCAIbHBIX Y4YEOHBIX
NEHCTBUSX, a UMEHHO — IO3HaBaTeNIbHbIC yYHHBEpCaJbHbIC yueOHBIC HCHCTBHUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIC  Y4Y€OHBbIE  JCUCTBUS,  PETYJSATUBHbBIE
yHHUBEpCaJIbHbIEC yUEOHbIE IEUCTBUS, COBMECTHAS JAESITEIbHOCTb.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 0a3oBble JJOrHYecKHre JAeCTBUS:

CaMOCTOSITENILHO  (OpPMYyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOlieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBIN IPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKaluu U 0000IICHHUS;

ONpENENATh LENN JACSITENIbHOCTH, 33JaBaTh MapaMeTpbl M KPUTEPUU HX
JNOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIUXCS
MaTepHabHBIX U HEMATepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  pPEaJbHOTO,
BUPTYaJIBHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPU PELICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IE€Th HaBbIKAMU y4e€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

OCYUIECTBJIATh PA3JIMYHbIE BHIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTalH, NPeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(dbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KIIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (HOPMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOU
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJlM3UpoBaTh 3ajaudy,
BBIJIBUTaTh TUIIOTE3y €€ pEeIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELLICHHUS;



aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH LIEJICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KU3ZHEIEITeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJIEH, Mpejlaratb OPUTHHAIBHBIC MOJXOJbI U pElICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopmMaumei:

BJIAJICTh HABBIKAMU MOJyYeHUs UHOOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJISITH ~ TOWCK,  aHaliu3, CUCTEMaTU3aluilo |
WHTEPIPETANNIO HHPOPMAIIMH PA3INIHBIX BUIOB U (OPM MPEACTABICHUS;

co3daBaTh TEKCTHI B pPa3aUYHBIX ¢Gopmarax ¢ ydEéToM Ha3HAYCHUS
uHpoOpMaMu U IEJEBOM  ayJIUTOpPUH, BBIOMpas ONTUMAIBHYIO  (OpMy
MPE/ICTABIICHUS U BU3yaJIU3alUH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HHGOpMAIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

UCIIOJIB30BaTh  CPeACTBa  WH(MOPMAITMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcOOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HaBBIKAMHM  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JINYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

1) oO61enme:

OCYIIECTBISITh KOMMYHHKAIIUU BO BCeX cepax KU3HH;

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, PACIO3HABATh MPEINOCHUIKM KOH(JIUKTHBIX CUTyalUd H
CMSITYaTh KOH(JIUKTHI;

BJQJE€Th  PA3NUYHBIMH  crocobamMu  OOIIEHHS H  B3aUMOJACWUCTBHUA,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIUH;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eiTeJIbHOCTh:



MMOHUMAaTh M MCIIOJb30BaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0TO YJICHA KOJUIEKTUBA,

IpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JIEUCTBUS MO HUX JOCTHKCHUIO: COCTABJATH IUIAH JCHUCTBU,
pacrpenensiTh pojid C Y4€TOM MHEHHUM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJI3Ja M KaXKAOT0 yYaCTHUMKA KOMAaHJIbI B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE MPOEKThI, OLUECHWBATH HAEHU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIIECTBIISITh MMO3UTUBHOE CTPATETMUECKOE TOBEACHHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranuszaums:

CaMOCTOSITETIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIEATENBHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7aui B 00pa30BaTEIbHOMN
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLIHSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pELIEHUs NpodsieMbl € y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESITEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIQ/JIeTh HABBIKAMU  MO3HABAaTENbHOM  pedrekcuu Kak  OCO3HAHUA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHMM, MCMOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYallud, BHIOOpA
BEPHOIO PEILICHHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PELIEHUS 110 UX CHUXKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AHAINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

B  mpomecce  HM3ydeHHs = NPOrpaMMbl  IIKOJBHOIO  KOMIIOHEHTA
«IIporpammupoBanue» B 11 kmacce oOyvaromumucs OyayT AOCTUTHYTHI
CJIEIYIOIINE IPEIMETHBIE PE3YJIbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JOMMYCKAIOUIME OJHO3HAYHOE
JEKOIUpOBaHUE COOOIIeHUN (TpeUuKCHBIE KOABI), HCIIOJIb30BATH IMPOCTEHIINE
KOJbl, KOTOpbIE MO3BOJIAIOT OOHAPYKMUBATh U UCHPABIATH OLIMOKU IPU IMepenaye
JAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYIO BO3MOYKHYIO CPEIHIOIO
JUIMHY COOOILEHMSI TPU HU3BECTHOW YACTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMIIBI
paboThI IPOCTHIX ATOPUTMOB CXKATHSI JAaHHBIX;

YMEHHE pellaTh aJrOPUTMHUYECKHE 3aaud, CBSI3aHHBIE C aHAJIU30M rpados
(3a1aun  TOCTPOEHHUS ONTHUMAJIBHOTO MYTH MEXAy BeplinHamu rpada,
ONMpENENeHUs]  KOJMYEeCTBA  PA3NUYHbIX  MyTed  MeXAy  BEpIIMHAMHU
OPUEHTUPOBAHHOIO ALMKINYECKOro rpaga), yMEHHE HCIOIb30BaTh AEPEBbS MPU
aHaJlu3e W TIOCTPOCHHWU KOJAOB U ISl TPEIACTaBICHUS apUPMETHUECKUX
BBIPKECHUI, TIPU PELICHUH 3334 ITIOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY QJITOPUTMY, pa3padaTbhiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPATETUIO UTPBIL;

yMEHUE pa3pabaTeiBaTh W pEaTU30BbIBATH B BHJE NpOrpaMm 0a3oBbIe
QITOPUTMBI, YMEHUE HMCIOJb30BaTh B MPOrpamMMax JaHHbBIE PA3JIUYHBIX THUIIOB C
y4€TOM OrpaHUYEHHI Ha JUANa30H MX BO3MOXKHBIX 3HAUECHWM, NPUMEHSTH MpHU
pelIeHUH 3a/1a4 CTPYKTYPbI JaHHBIX (CIUCKH, CIOBApHU, CTEKH, OUEPEH, IEPEBDS),
UCIIOJIb30BaTh 0a30Bble OMNEpALMM CO CTPYKTypaMH JaHHBIX, HIPUMEHSTh
CTaHJIAPTHBIE U COOCTBEHHBIE MOIIPOrpaMMBbI JJIsl 00paOOTKH YMCIOBBIX JAaHHBIX
U CHMBOJIbHBIX CTpPOK, MCIOJB30BaTh MpHU pa3pabOTKe MporpaMMm OUOIMOTEKH
HNOJIMpPOrpaMM, 3HaTh (YHKUIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAJIbHBIX
CPEICTB Cpelibl pa3pabOTKH, YMEHUE UCTOIb30BaTh CPEACTBA OTIAIKH IPOTPAMM B
Cpelie MporpaMMHpPOBaHUs, YMEHUE IOKyMEHTUPOBATh IPOTPAMMBI;

yMEHHE CO37aBaTh B€O-CTPAHUIIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JdaHHBIX, WX CTPYKTYpe,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJH30BaTh TaOIMYHBIC
(pensauroHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYyIO 0a3y
JTAHHBIX ) M CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHICCKUE MOJICITH /IS aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJYYCHHBIX B XOJIE MOJCIUPOBAaHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTABIAThH
pe3yabTaThl MOJCIUPOBAHUS B HATJISIIHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC HWH()OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUH O Kpyre perraeMbiX 3a7ad MAaIIMHHOTO OOyYeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMALNMUOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne i/m Kourposbnbie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
L1 Nudopmanus u nHGopManmoHHbIe 4
’ IPOLIECCHI
1.2 MopenupoBanue 4 2
Htoro no pazneny 8
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpoOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 3 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 3 1
)3 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 3 )
' POrPaMMHUPOBAHUSI
Hroro no paszneny 9
Pasjnen 3. UndopmannoHHbie TEXHOJIOTHH
31 KoMmnproTepHO-MaTEMaTHUECKOE 3 5
' MOJIEJTUPOBAaHUE
32 bas3rer qaHHBIX 5 2
3.3 Be6-caiiTh 2 1
34 Komnrelotepnas rpaduka 1
3.5 3D-monenupoBanue 3 1
Uroro no pazgeny 16




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

12




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

KonnyectBo nndopmanyu

ANTOpUTMUYECKU HEPA3PEIIUMBIE 3a/1a4H.
3anavya octaHoBa. HEBO3MOXKHOCTD
ABTOMAaTUYECKOM OTIIAJKH IIPOTPaMM

CII0KHOCTB BBIUHCIIEHHUN

[Torck MpOCTHIX YKCEN B 3aJaHHOM
JMarna3oHe ¢ IOMOIIbIO aJlrOPUTMa
«penrero DparocheHar

[IpakTryeckas padora no Teme "[lonck
MPOCTHIX YHCEN B 3a/IaHHOM Jiana3oHe"”

ITpakTrueckas padora mo reMe "AHanus
p p
TEKCTa HA ECTECTBEHHOM S3bIKe"

epeBbs. Peanuzanus nepesa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYD. /[BOnuHBIE
(bunapueie) nepesbs. [locTpoenue nepena
JUIS 3aJIaHHOTO apu(METHIECKOTO
BBIPAXKECHUS

[IpakTnueckas pabota 1o Teme
"Mcnonb3oBaHue I1€pEBHEB IS
BBIUUCIICHUS apH(PMETHICCKAX
BBIpAXECHUI"

PexypcuBHBIEe anropuT™Mel 00X0/1a Aepesa.




10

11

Hcnonp30BaHue cTeka U O4epean JUis
o0xoja nepeBa

Anroputmsbl Ha rpadax. [Toctpoenue
MUHUMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBSI3HOTO
HEOPUEHTUPOBAaHHOTO rpada

[IpakTuyeckas pabora 1o Teme
"Bpiuncnenue JUIMHBI KpaTYaiiiero nyTu
MeX1y BeplInHamMu rpada (aaroputm
JleiikeTpen)"

12

3aiauu, pemraeMbple ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IIporpaMMHUpOBaHMA:
MOJICUET KOJIMYECTBA BAPHAHTOB

13

14

15

[IpakTuueckas padota o teme "llomcuér
KOJIM4YECTBA BAPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

3&,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
ANHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHU:
3aJa4u OIITUMHU3allun

Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO MOIX0/1a

16

[Tpaktrueckas padota "Pa3paboTka
MPOCTOM MPOTPAMMBI C HCIIOJIb30BAaHUEM
KJ1accoB"

17

18

Wukancynsuus. [Ipaktudeckas padota mno
teMe "Pa3paboTka kiacca, UCIOIb3YIOLIETO
WHKATCYJISIHI"

Hcmonp30BaHne T'OTOBBIX YHOPpaBJIAEMbIX

0.5
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3JIEMEHTOB JIJIsl IOCTpOeHust uHTepgeiica

[IpakTuyeckas pabora 1o Teme
"Pa3paboTka mporpamMmsl ¢ TpaduuIecKuM
unrepdeiicom”

20

21

22

N3yueHne BTOPOro si3bika
IIPOrpaMMHUPOBAHUS

,HI/ICerTI/IBaHI/IH IIpyu MaTCMAaTUYCCKOM

MOACIIMPOBAHUHN HCIIPECPBIBHBIX IMPOLECCOB.

MoaenupoBaHu€e IBUKEHUS

[TpakTrueckas paboTa Mo Teme
"MonenupoBanue ABUKEHUS"

23

MonenupoBaHue OMOJIOTUYECKUX CUCTEM.
[IpakTnueckas pabora 1o Teme
"MonaenupoBaHue OMOJIOTMYECKUX CHCTEM"

0.5

24

25

26

[IpakTuueckas pabora no teme "Pabora ¢
roToBoi 0a3oii JaHHBIX"

MHoroTtabauuHble 6a3bl JaHHBIX. THITBI
cBsi3el Mex 1y Tabnunamu. BHemHui
kito4. LlenoctHOCT 6a3bl TaHHBIX

[IpakTyeckas pabora o Teme
"PazpaboTka MHOTOTaOIMYHON Oa3bl
TaHHBIX"

27

MHuorocnoitabie n300pakeHus. TeKCTOBbIE
cnon. Macka cnos. Kananel. Coxpanenue
BbIJIEJIEHHOW 001acTH

28

29

[IpakTnueckast pabota 1o Teme
"MHorocnoitHsle n300paxxenus"

[ToaroroBka MiLTIOCTpAIHii 17151 BEO-CallTOB.

0.5




[TpakTrueckas padboTa 1o Teme
" AHUMHPOBaHHBIEC N300paxKeHus"

Bekropnas rpaduka. Bekropuzamus

30 . 1
pacTpoOBBIX U300paKeHUH

31 [IpakTuyeckas padora no Teme "BekropHas 1 )
rpaguka"

1 [TpuHIUIBI TOCTPOEHUS U PEIaKTUPOBAHMS |
TPEXMEPHBIX MOJIEIEN

13 HP.I/IHI_II/IHBI HOCTpOCI—{I/I}I U peAaKTUPOBAHUS 1
TpEXMEPHBIX MOJIeIeH

34 PeszepBHoOe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 14 12

I[TPOT'PAMME




ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon

NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMIBHBIX KOMITBIOTEPOB; TEHACHIIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BJIaJICHWE HaBBIKAMH pPabOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHUAAaMH IPOTPAMMHOTO
ofOecrieyeHnss JUIsI  peUICHWsT y4YeOHBIX 3a1a4 1O  BBIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allMM U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTe

1.3

ITormmanne OCHOBHBIX OPHUHOHUIIOB JUCKPETU3AlUKU Pa3JINYHBIX BHUI0OB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOM M TEKCTOBOM
uHpopMaluy (3alMCh 4YMCEN B TMO3UIHOHHONW CHCTEME CUHMCIEHHUS,
JENUMOCTb LIEJIBIX YHUCEN; HaXO0XKJIEHUE BCEX MPOCTHIX YMCEN B 3a/laHHOM
Jvara3one; o0paboTka MHOTOPAa3psAHBIX MEIBIX YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U ,Z[pyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKHI/IOHaJ'H)HI)IG BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Brnanenvne OCHOBHBIMH CBEJEHUSMH 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 Pa3JIMYHBIX O6J'IaCTHX; HaJIM4ue HpCI[CTaBJIeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3JINYHBIX

npodeccuoHanbHbIX chepax

1.8

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIIATH
IIPEJICTAaBICHUE 3aJaHHOIO HATYPAJIBHOIO YMCIIA B PA3JIMYHBIX CHCTEMAaX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX  BBIPAKEHHH,
UCTIONB3Ysl 3aKOHBI alreOphbl JIOTUKHU; OMPEENATh KpaTYallIuid MyTh BO
B3BEIICHHOM rpade M KOJWYECTBO IyTeHd MeX1y BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YJIbTaTOB, MOJYYEHHBIX B XOJ€ MOIEIUPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABISTh PE3YIbTATHI MOJAEIMPOBAHUS B HATJISIIHOM BUE

YMenue KiacCHQUIMPOBATH OCHOBHBIC 3a/laud  aHaIW3a JaHHBIX
(mporHo3upoOBaHUE, KJaccupukanus, KJIaCTepH3alys, aHau3
OTKJIOHCHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 3ajay aHalln3a
JIAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA KAa4eCTBa JaHHBIX,
BbIOOp ¥ (WJM) TIOCTPOCHHE MOJENH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTAaTOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TapaMeTpax AUCKPETU3alUU. Y MEHHE
OIpPENENATh CPENHIO CKOPOCTb IIE€pPelayd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepeauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHne CTpouTh KO, OOECMEeYMBAIOIIMK HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEHICHWH 3a7ad CBOMCTBA IMO3WIIMOHHOU
3allMCH YHUCEJ, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COJEpKalllel 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-ICCKI/Ie ornecpanru B IIO3UIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTH  BBICKAa3bIBAHUS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUA

YMeHue pemiath ajiropuTMUYECKUE 3aJadd, CBSI3aHHBIE C AaHATHU30M
rpadoB (3amayu MOCTPOCHHSI ONTHUMAIBHOTO MYyTH MEXIY BEpIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX IMyTEH MEXITY BEpIIMHAMH

OpPUEHTUPOBAHHOTO AlUKINYEeCKOro rpada)

2.8

YMeHHue UCIoNIb30BaTh ACPEBb NIPU AHAIN3E U IIOCTPOSCHUU KOJOB M IS
NpEeICTaBICHUA apu(METHUECKUX BBIPAKEHHUH, NpU peIICHUH 3a/1ad
[IOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; Pa3pabaThiBaTh U OOOCHOBHIBATh BBIUTPBILIHYIO CTPATErHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIIOJIB30BAHUCM Ta6HI/IL[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMIWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUA OHHOﬁ 3aga4u

2.11

Brnagenne yHUBEpPCANBHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npeacraBneHusiMu o 6a30BBIX
TUIIaX JAHHBIX U CTPYKTypaxX JIAHHBIX; YMEHHE HCIIOJb30BaTh OCHOBHBIC
VOPAaBISAIOMME  KOHCTPYKIMH;  YMEHHE  OCYIIECTBISATH  aHAIU3
MPEUIOKECHHOW  MPOrpaMMBI:  OMPENeIsATh  Pe3ylbTaThl  PadOTHI
IIPOrpaMMbl TP 3aJIaHHBIX MCXOJHBIX JAaHHBIX; ONPEACIATh, IMPH KaKUX
UCXOJIHBIX JIaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT TPHBECTH K OMUOKe B paboTte
nporpaMMbl;  (OPMYJIMPOBATh  NPEUIOKCHHS 1O YIYYIICHHUIO

MporpaMMHOTO Koa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKHM YHCEl, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIPEJCTaBJIEHME YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTEJNEH; Hax0XKJIEeHHE MaKCUMalbHOW (MUHUMAaJIbHOM) HUdpHI
HaTYpaJIbHOTO YHCJIa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AIIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH (CYyMMBI,
MIPOM3BENCHUSI  CpPEAHEero  apu@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YIOBIETBOPSIOMINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY 3JEMEHTOB MAacCHBa; YyMEHHE
UCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUN Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHSATh MpPU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApPH, CTEKU, OUEpe.H,
JIEPEBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTPaMMBbI IS
00pabOTKM YHMCIIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; UCHOJIB30BATh IPU
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHHE HCIIOIH30BaTh

CpEJCTBA OTJIAJKH IPOTrPaMM B CPEZI€ IPOIPaMMHUPOBAHHUS

2.13

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

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




pemeHus, moadop JMHUM TPEHJA, PEeIIeHHE 3a/1ad MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBLIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIONIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBBIX 00pa30BATEILHBIX CEPBUCOB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 UHO®OPMATHUKE

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COIePKAHUS
Hudposast rpaMOTHOCTH
OcHOBHbIE TEHJICHIIUN PA3BUTUS KOMITBIOTEPHBIX TEXHOJIOTUH.

HapaJIJIeHBHBIG BBIYHCIICHHA. MHOI‘OHpOHCCCOprIe CHUCTCMBEI.

PacnpenenéHHHe BBIYMCIINTCIBHBIC CUCTCEMBI U O6p3,60TKa OOJIBIINX JaHHBbIX

1.2

1.3

[TpuHIMITBI TOCTPOEHUS U aAIIAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie mporokoisibl. Cerb WuTepHer. Agnpecauus B cetu HHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomeHHbIXx UMEH. Paznenenue IP-cetm
Ha MOJICETH C MOMOIIbI0 MAaCOK MOJICETEN

QaiinoBas cucrema. [louck B ¢aitnoBoit cucteme. IlpuHIUIIBI pa3MelIeHUs U
nMeHoBaHus (HalyoB B JosiroBpeMeHHOW mamsaTu. 11[aGnoHbl i onucaHus

rpyni ¢ainos

1.4

CKOpOCTI) nepcaaun  JaHHBIX. 3aBHCHMOCTD BpEMCHH 1HCpeaadyu OT

MH(OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

[IudppoBanne npaHHbIX. CUMMETPUYHBIE W HECUMMETPUYHBIE MIUQPHI.
udper npocroit 3amensl. lugp Lleszaps. Uludp Buxenepa. Anroputm
mmdposanus RSA

1.6

2.1

2.2

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>I(I/IBaTL W UCIIPABJIATH OIJ_II/I6KI/I, BO3HHKAKOIINEC
npu nepeaadyc  HaHHBIX. Paccrosane XsMMUHTA. KO,Z[I/IPOBaHI/Ie C

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

JIBonuHoe KkomupoBaHHWE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIEHUH, 3alMMCAHHBIX C TIOMOIIBIO HEPAaBHOMEPHBIX
konoB. Yciosue dano. [locTpoeHne ONHO3HAYHO AECKOAUPYEMBIX KOJOB C

IIOMOIIBIO ACPEBA

Teopernueckue Mmoaxoipl K OIEHKE KosmdecTBa HH(popMmanuu. EnunHuis!
U3MEpeHusi KoiuyecTBa HHGpopManuu. AJQpaBUTHBIA MOAXOA K OIEHKE
KoJnyecTBa MHGOpManuu. 3aKOH aAJuTUBHOCTH HH(popmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

23

Cucrempl cuucnenus. Pa3BépHyTas 3amuch LEibIX M APOOHBIX YHUCEN B
HO3UIIMOHHON cucTeMe cuuciiceHHsa. CBOWMCTBA IMO3UIIMOHHOMN 3aIlMCH YHCIIA:
KOJINYECTBO I_[I/I(I)p B 3aIlucu, HpI/IBHaK JCIIMMOCTU YHCJIa Ha OCHOBAHHEC

CUCTEMBI CUHMCIIEHUA. AJTOPUTM IIEepeBoJa LEJIoro uuciaa u3 P-nynoit




CUCTEMBI CUHUCIIEHUS B JIECATUUHYI0. AJITOPUTM IIEpEBOJa KOHEUHOM P-uuHOMi
IpoOH B JECATUYHYIO. AJTOPUTM IE€peBOja IEJIOT0 YHUCiIa U3 JACCITHYHOU
cUCTeMBI curciieHus B P-uunyto. [lepeBos KOHEUHOH necATHYHOM Apodu B P-
nyHyto. JIBomuHasi, BOCbMEpUYHAs M MIECTHAALATEPUYHAS CHUCTEMBI
CUHCIICHHS, CBSI3b MEXKIy HHMH. ApUPMETHYECKHE ONepaluud B

IIO3MIIMOHHBIX CUCTEMAX CUHMCICHUA

24

TpouuHast ypaBHOBELICHHAs CHUCTEMA CUMUCIEHHUS. J{BOMYHO-IECATUYHASA

CUCTEMA CUUCIICHUA

2.5

2.6

2.7

2.8

2.9

2.10

KomupoBanue tekctoB. KomupoBka ASCII. OpgHOOalTHBIE KOAMPOBKH.
Crangapt UNICODE. Koguposka UTF-8. Onpenenenrue nHGOPMAIHOHHOTO

00bEMAa TEKCTOBBIX COOOILIEHUIN

KomupoBanue  uzobpaxenuit. OueHka  HHPOPMALMOHHOTO  00BEMaA
rpadUyecKuX JAaHHBIX NPU 33JaHHBIX Pa3pelIeHUH U ITyOWHE KOJUPOBAaHUS
useta. L[BetoBbie Mmonenu. KonupoBanue 3Byka. OneHka WHPOPMALMOHHOTO
0o0bEMa 3BYKOBBIX JIaHHBIX MpPHU 33JaHHBIX 4YacTOTE€ JAUCKPETHU3aLUU U

PaspAAHOCTH KOAUPOBAHUS

Anrebpa noruxu. [loHstue BbIcKa3biBaHMs. Bpicka3biBaTenbHble (HOPMBI
(npenukatel). KBaHTOpHI CyI1€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuipel UCTUHHOCTU. Jlormueckue BBIPaKEHUS.
Jlormueckue TOXkAecTBa. Jlornmueckne omnepanMM W ONEpAalUU  HAJ
MHO>KECTBaMHU.

3akoHbl anreOpbl JOTMKU. OKBHBAJIEHTHBIE NpeoOpa3oBaHMs JIOTHYECKHX
BBIpa)KEHMI. JIornueckue ypaBHEHHs U CHCTEMBI yPaBHEHU.

Jlornyeckue ¢GyHKIMU. 3aBUCHMOCTh KOJHMYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKIMH OT KOJIMYECTBA apTyMEHTOB.

Kanonuueckue Gpopmbl JOrMUECKUX BBIPAXKEHUN

COBCpI_HCHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (bOpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6m/1ue UCTUHHOCTHU

Jlormueckue »aeMEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmatop.
MHoropa3psaasbiii cymmarop. Iloctpoenne cxeMm Ha JIOTMYECKUX 3JIEMEHTaX
110 33JJaHHOMY JIOTMUECKOMY BBIPAKEHUIO. 3aIUCh JOTMYECKOIO BBIPAKEHUS

IO JJOTUYECKON cXeEMeE

Mopenu u monenupoBanue. Llenn monenupoBanusi. AJEKBAaTHOCTh MOJENH
MOJIETTUpyeMOMY OOBEKTy wuiu mporeccy. dopmanuzanus TPUKIATHBIX
3a7a4.

[IpencraBnenue pe3ynbTaTOB MOJACIUPOBAHUS B BHAC, YJIOOHOM A

BOCIIPHUATHS dYeloBeKOM. ['paduueckoe mpelncTaBlieHHE TaHHBIX (CXEMBI,




TaOIHIIBI, TpaduKN).

2.11

[IpeacraBinenue HeNbIX 4YKMCENl B MaMsITH KommbioTepa. OrpaHUYEHHOCTD
JlMana3oHa 4Yucell MpHU OTPaHUYCHHHM KoJiMuyecTBa paspsanos. llepenonnenue
paspsAIHON CeTKW. be33HakoBble M 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN JOTOJHUTEIBHBIN KOJI OTPULIATEIIbHBIX YHCET.

[ToGuToBBIE JOTHueckue onepanuu. Jlormueckuit, apudmernueckuii u
nuknudeckuii capuru. lludpoBanue ¢ momMomp0 TOOUTOBOW Omepanuu

«uckirouaromiee UJIN»

2.12

Hpe,[[CTaBJ'IeHI/Ie BCHICCTBCHHBLIX YHCCJI B IIaMATH KOMIIBIOTCPA. 3Haqama;1
4acTb W IIOpAAOK dYHCIIA. Z[I/IaHaSOH 3HAYCHUH BCIICCTBCHHLIX YHCCII.
HpO6JI€MI)I XpaHCHUA BCUICCTBCHHBLIX YHCCII, CBA3AHHBIC C OTI'PaHUYCHHEM
KOJIMYCCTBA pa3psAa0B. Brimonaenue onepaunﬁ C BCIICCTBCHHBIMHU 4YHCJIaMU,

HaKOILIEHHE OLIMOOK IIPpHU BBIYUCJIICHUAX

2.13

I'padsr. OcHoBHbIe TOHATHS. Bunel rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTH. Perienue
ANTOPUTMUYECKUX 3aady, CBS3aHHBIX C aHadM30M TpadoB (IOCTpOEHHE
ONTUMAJILHOTO IyTH MEXAY BepIiuHamu rpada, ompenereHue KOJIMYeCTBa

Pa3IMIHBIX HYTGI\/’I MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOT'O ALWKIIMYECKOIO

rpada)

2.14

HepeBbs. bunapnoe nepeBo. llepeBbst mowmcka. CrocoOsl 0o0xoma aepesa.
[IpencraBnenne  apuMETHYECKMX  BBIPAKCHHH B BHIE  JepeBa.
Hcnonp3oBanue rpagoB U J€peBLEB MPU OMUCAHUU OOBEKTOB M IPOLIECCOB

OKPYKAIOIIEero MUpa

2.15

JIMcKpeTHblE UTpbl ABYX WIPOKOB ¢ MOJHOW HHpopmanueil. Iloctpoenue
nepeBa mnepebopa BapHaHTOB, OINKUCAHUE CTPATETMU WUIPhl B TaOIWYHON

(bopMe. BBII/IrpBIHlHBIe U MIPOUTPBINIHBIC TO3UITUN. BBIPIFpBIIJ.IHBIe CTpaTerun

2.16

CpencTtBa HMCKYCCTBEHHOTO UWHTeUIeKTa. WneHTudukamus ¥ TMOUCK
MU300paKeHU, pacno3HaBaHue T Ucnons3zoBanue METO/IOB
HCKYCCTBEHHOIO0 HHTEIUIeKTa B oOydaromux cucremax. lcmons3oBanue
METOJIOB MCKYCCTBEHHOTO HHTEJUIEKTa B poOoTOoTexHUKE. MHTEepHeT Bemiei.

Heitponnsie cetn

ANTOpUTMBI M IPOIPAaMMHPOBAHHE

3.1

QopmManuzanuss  NOHATHS  anroputma.  Mammuaa  TeropuHra  Kak

YHUBCPCaJIbHAaA MOJCIIb BBIYMCIICHUI

32

OreHka CIOXKHOCTH BBIMHCICHUNA. Bpemst paboTel 1 00bEM HCHOIB3yeMOn
IaMsATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JAaHHbIX. OrleHka

ACHUMNTOTUYECKOU CIIOKHOCTH AJITOPUTMOB. AJITOPUTMBI MOJUHOMHUAIBHON




cnoxkHoctu. IlepeGopubie anroputmbl. [IpuMepsl pa3iIWYHBIX aITOPUTMOB

peICHUA OI[HOﬁ 3aa4ui, KOTOPbIC UMCIOT pa3JIMUYHYIO CIIOKHOCTDH

3.3

34

OmnpeneneHre BO3MOXKHBIX PE3YJbTaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB
YIPaBJICHUS UCTIOJHUTENISAMU M BBIYUCIUTENbHBIX aIrOpUTMOB. Onipenienenue
UCXOJHBIX [JaHHbBIX, INPU KOTOPBIX AJITOPUTM MOXKET JAaTh TpeOyeMblil

pe3yJsbTar

AnropuT™Mbl 00paOOTKU HATYPATbHBIX YHCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTeMax CYHCIEHUS: pa3OMeHue 3alucy YUClia Ha OTACIbHBIC IUQPEI,
HaXO0XJCHUE CyMMbl W MpOU3BeACHUA LU(Dp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAIBLHOM ) IU(PHI.

[Ipencrasnenue uucna B BUJe HabOOpa MPOCTHIX COMHOXKHUTEIEH. AJITOpUTM
OBICTPOTO BO3BEACHHSI B CTENCHb. [IOMCK MPOCTHIX 4YHCET B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «PCIICTO BpaTOC(beHa»

3.5

MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUITMHHOM apI/I(bMeTI/IKI/I

3.6

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl 1aHHBIX:
LIEJIOUMCIICHHBIE, BELIECTBEHHbIC, CHMBOJIbHbBIC, JIOTHMYeCKHe. BerBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. L{UKIbI 110 IEpeMEHHOM.

OO0paboTka NaHHBIX, XpaHAMKXCS B aitax. TekcToBble U 1BOMYHbIE (DAIIbI.
daiinoBble nepeMeHHbIe ((ailioBble ykazaTenu). Urenue u3 aiina. 3anuce B
dbaiin.

Pazouenue 3agaun Ha moazanaqu. [loamporpammel (poreaypsl U GyHKITHH).

Hcnonb3oBaHne cTaHIapTHON OMOIMOTEKH S3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble npouenypbl 1 QyHKIMU. Vcnionb3oBaHue cTeka s

oprann3an pCKypPCHUBHBIX BHI3OBOB

3.8

3.9

Uucnennsle MeTosibl. TouHoe u MpuOIMKEHHOE pelieHus 3aaaun. YuciaeHHoe
pellleHrne YpaBHEHUH € MOMOIIBI0 1oA0opa napamerpa. YucieHHblE METObI
peleHusl ypaBHEHUH: MeToj| mnepedopa, MEeTOJ MOJOBHUHHOTO JIEJCHUS.
[TpubnuxEHHOE BHIYMCIICHUE JUTMH KPUBBIX. Bbruncnenue miomaneit puryp c
MOMOUIbI0  YHUCJIEHHBIX METOJ0B (METOJ MPSMOYTOJIbHUKOB, METO[
Tpanenuii). [Touck mMakcumyma (MUHHUMyMa) (QyHKUIUM OJHON NEpeMEHHOMH

METOJAO0M ITOJIOBHUHHOTI'O JCIICHUA

OOpaboTka CHMBOJBHBIX JaHHBIX. BCTpoeHHblE  (YHKIIMH  SI3bIKA
MPOrPaMMHUPOBAHUS i OOpaOOTKH CHMBOJBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJWYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKM Ha CjoBa IO MPOOETbHBIM CHMBOJAM, MOMCK
MOJACTPOKH BHYTPU JAHHOW CTPOKHM, 3aME€HA HAWJIEHHOM NOACTPOKM Ha

Ipyryio CTpoKy. IleHepamus Bcex CJIOB B HEKOTOpoM andasure,




YAOBJIETBOPSIIOIIUX 3aJaHHBIM orpaHudeHusiM. [IpeoOpa3oBanue uucia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBbl ¥ TOCIEAOBATEIBLHOCTH 4YHCEN. BbiuucieHne 0000mEHHBIX
XapaKTePUCTHK HJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEAO0BATEIbHOCTU
(cyMMBI, MpPOU3BEACHUS, CPEIHEro apu(pMETHUYECKOro, MUHUMAIBHOTO U
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YJOBIJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHENHBIN MOMCK 33JaHHOIO 3HAYEHUS B MacCHUBE.
AAroput™Mbl paboThl C 3JEMEHTAMH MAacCHBa C OJAHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTHpOBKa OJIHOMEPHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKHU
(Meron my3bIpbkKa, METOJ BbIOOpa, COpPTHUpPOBKAa BcTaBkamu). CopTHUpoOBKa
ciastaueM. beictpast coptupoBka MaccuBa (anroputm QuickSort). JIBondHbIH

IIOUCK B OTCOPTUPOBAHHOM MACCUBEC

3.11

JIByMepHble MaccHuBBl (MaTpuLbl). AJITOPUTMBI 0OpabOTKU JIBYMEPHBIX
MacCHUBOB: 3allOJJHEHHE JABYMEPHOIO YHMCIOBOI'O MaccuBa IO 3aJaHHBIM
ImpaBHJIaM, IMOUCK 3JICMCHTA B ABYMCPHOM MACCUBEC, BBIYUCIICHUC MAKCUMYyMa
(MMHMMYMa) U CyMMBI 2JIEMEHTOB JIBYMEPHOI'O MacCUBa, [IEPECTAaHOBKA CTPOK

n CTOJ'I6I_[OB ABYMCPHOI'O MaCCHUBa

3.12

CnoBapu  (accolMaTHBHBIE MAacCCUBBI, OTOOpaxeHHs). Xd3UI-TaOIUIBI.

HOCTpOCHI/IC aJ'I(l)aBI/ITHO-‘{aCTOTHOl"O CJIOBaApd JIA 3aIaHHOTO TCKCTA

3.13

3.14

Creku. Amnamms MpaBHUIILHOCTU CKOOOYHOTO BBIPpAXKCHUS. Brruncienue
apI/I(I)MeTI/ILICCKOFO BBIpAXKXCHUS, 3AlIMCAHHOTO B HOCT(bHKCHOﬁ (bopMe.

Ouepenu. Mcnonp3oBaHue ouepeu s BpeMEHHOTO XpaHEHUs! TaHHbIX

AnroputMmbl Ha rpadax. IlocTpoeHne MHUHMMAaIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO  CBSI3HOTO  HEOpHEeHTHpoBaHHOro rpada. KommuectBo
pPa3IMYHBIX IYyTEH MEXIy BEPIIMHAMH OPHUEHTHMPOBAHHOIO ALUKIAYECKOIO

rpada. Anroput™m JleHKcTpbl

3.15

JepeBps. Peanuzanus nepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. /[BOoMuHBIE
(Ounapusie) nepesbsi. [locTpoenue aepeBa /Ui 331aHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHble anropuTMbel o0xofa jaepeBa. lcmonb3oBaHue

cTeKa M o4epeau s 00X0/1a IepeBa

3.16

3.17

JluHamMuueckoe MporpaMMHUpOBaHME KaK METOJl peHIeHHsl 3agad ¢
COXpPAaHEHHEM MPOMEXKYTOUHBIX pE3yJbTAaTOB. 3ajladyd, pelaemMble C
MIOMOUIBI0 AMHAMHUYECKOTO MPOTrPaMMHPOBAHUS: BBIUYUCIEHUE PEKYPCUBHBIX

GyHKUIMH, MTOACYET KOIMYECTBA BAPUAHTOB, 3314 ONTUMHU3AIIH
[Tonatue 06 00BEKTHO-OPUEHTHUPOBAHHOM IMPOrpaMMUpOBaHUN. OOBEKTH U

knaccel. CBoiicTBAa M MeTOAbl O00BEKTOB. (OOBEKTHO-OPUEHTHPOBAHHBIN

ananmu3. Paspa®oTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO




nojxoxaa. MHKancynsanus, Haciea0BaHue, TOTUMOPPHU3M

WNudopmanroHHbIe TEXHOIOTHH

4.1

4.2

4.3

4.4

AHamu3 jgaHHbIX. OCHOBHBIE 337aud aHalIM3a JaHHBIX: IPOrHO3UPOBAHHUE,
Kjaccuukanus, KiacTepu3alys, aHalu3 oTkiIoHeHul. [locinenoBareabHOCTD
peleHusl 3ajjad aHalu3a JaHHBIX: COOp MEpPBUYHBIX JaHHbBIX, OYUCTKA U
OLICHKa KayecTBa JaHHBIX, BbIOOp U (WINM) NOCTPOCHHE MOJEIH,
npeoOpa3oBaHnWe  JaHHBIX, BH3YyalIM3alWs  JAHHBIX, HHTEPIPETAIUSI
pe3yabTaToB. [Iporpammuslie cpeactBa u MHTEepHET-CepBUCH! Al 00pabOTKH
U Tpe/ICTaBleHus NaHHbIX. bonbiime nanneple. ManmHaHoe o0yueHue

AHanmu3 JaHHBIX C MOMOUIBIO 3JIEKTPOHHBIX TaOiul. BeluncieHue cymMsl,
CpemHero apu(pMETHYECKOro, HauOOJbIIEr0 (HAUMEHBIIETO) 3HAYCHHS
auarnazoHa. Beruucnenue xo3dduuumenta koppeasiuuu AByX psSJIOB JaHHBIX.
[TocTpoeHne cTonOYATHIX, TMHEWYATHIX M KPYroBbIX Auarpamm. [loctpoenue
rpapukoB  ¢yHkumid. IlonbGop  nuHUM  TpeHaa, pelleHHe — 3a1ad
IIPOTHO3UPOBaHus. Pemenne 3a1a4 ONTUMU3alKKA ¢ TOMOIIBIO 3JIEKTPOHHBIX

TadJIuI

Jluckperuszanusi MpU MaTEeMAaTUYECKOM MOJEIMPOBAHUHM HETPEPHIBHBIX
nporeccoB. MojenupoBaHue JIBIWKEHUA. MonenupoBaHHE OHOJIOTHYECKHX
cucteM. MaTemMaTuueckue MOJAETH B JKOHOMHUKE. BBIYHCITUTENbHbIC
AKCTIIEPUMEHTHI ¢ MozensaMu. OOpaboTka pe3ynbTaTOB dKCIEpUMEeHTa. MeTon
HauMEHBIINX KBagpaToB. OllEHKAa YHCIOBBIX IMAapaMEeTPOB MOJAETUPYEMBIX
O00BEKTOB W TMpOIEeCCOB. BoccTaHOBIEHHE 3aBUCHMOCTEH MO pe3ysibTaTaM

OKCIICPUMCHTA

BepositHoctHbie  monmenu.  Metonst Monte-Kapno.  MIMuTanunoHHOe

MozenupoBaHue. CUCTEMBI MaCCOBOTO OOCITYKUBaHUS

4.5

TaOnuunble (pensuuoHHbIE) 0a3bl JNaHHBIX. Tabimuua — TNpeJcTaBlIeHHE
cBeIeHn 00 omHOTHITHBEIX 00bekTax. Ilone, 3anucek. Kiorou tabmuiel. Pabora
C TOTOBO# 0a30i AaHHBIX. 3amonHeHue 0a3bl JaHHBIX. [IOMCK, cOpTUpPOBKA U
dunpTpaus JAaHHBIX. 3ampochkl Ha BBIOOPKY J@HHBIX. 3ampochl ¢
napameTpamu. BeruucnsieMble oI B 3aIIpocax.

MHoroTtabuanble 0a3bl JTaHHBIX. THIIBI CBsI3el MeX Ty TadauaMu. BaemHmii
kimtou. [lemocTHOCTh 0a3bl JaHHBIX. 3ampockl K MHOTOTAOIMYHBIM Oa3zam

JaHHBIX

4.6

TekcrtoBbiii mponeccop. CpencrBa IMOUCKA W aBTO3aMEHBI B TEKCTOBOM

npoueccope. CTpyKTypUpPOBAaHHBIE TEKCTOBble JOKYMeHThl. CHOCKH,




ornaBienue. IlpaBuna OUTHPOBAaHUS  MCTOYHUKOB U O(QOPMIICHHS

OonbMorpauIecKux CChIIIOK
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