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MNOACHUTEJBHASA 3AIINCKA

[TporpaMma no nH@GOpMATHKE Ha YPOBHE CPEIHETr0 00111ero 00pa3oBaHus JaET
IpEJCTaBICHUE O ILIENIAX, OOIIEeH CTpaTeruu OO0yuyeHHs, BOCIIUTAHUS U PA3BUTHUS
oOyuaromuxcs cpeacTBamu ydeOHoro mpenmera «Hupopmatuka» Ha 0a30BOM
YpOBHE, yCTaHaBIMBAET 00s13aTeIbHOE peaIMeTHOE COJIEp>KaHue,
IpeIyCMaTpUBAET €ro CTPYKTYPUPOBAaHUE IO pa3jeiaM U TeMaM, ONpeelser
pacnpeesnieHre ero no Kiaccam (rojgaM U3yueHus).

[TporpamMma 1o MH(GOpPMATHKE ONpPEAENAET KOJIUUECTBEHHbIE U KAU€CTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIJs KaXJI0To rojia U3yuyeHus, B TOM YHUCIIe
JUISL COZEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/IapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMmma no undopmaruke siBiasercs
OCHOBOM JIJIl COCTaBJICHHS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

NupopmaTuka Ha ypoBHE CpeAHETO 0OIIEro 00pa30BaHUs OTPAKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, HW3y4darolein
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATU3alMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 0O0IacCTM  TpUMEHEHUs  WH(POPMATHUKH, TPEKIE  BCEro
MH(GOPMaIlMOHHBIE TEXHOJIOTUH, YIIPABJIEHUE U COLMANIBbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
NESITEIIbHOCTH.

Kypc uHpopMaTukun Ha ypoOBHE CpeAHEro oOuiero oOpa3oBaHUs SIBIAETCS
3aBEpIIAIONIMM DTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYaromuxcs B 00iacTu
UHPOpPMAaTUKU U  HMH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH, OH
ONUpaeTcsi Ha cojAepxkaHue Kypca HH(POPMATHUKHA YpPOBHS OCHOBHOTO OOIIETo
oOpa3oBaHHWsi HW  ONBIT  TMOCTOSHHOTO  TPUMEHEHUs  WHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, naét TEOPETUYECKOE OCMBICJICHHUE,
MHTEPHPETALUIO U 0000LIEHUE ITOTO ONBITA.

B conepxxanun yuebHoro mpenmera «MHdopmatuka» BBIIEISIOTCS YETHIpE
TEMaTHUYECKHX pa3jera.

Pasmen «lludpoBas rpamMOTHOCTBE» OXBAaThHIBA€T BOIPOCHI YCTPOMCTBA
KOMIBIOTEPOB M APYTHX JJIEMEHTOB [H(PPOBOTO  OKPYKECHHs, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCTIOJIb30BAHUE CPEJICTB ONEPALMOHHON CUCTEMBI, paboTy B
cetu MHTepHET M MCHOJIB30BAaHUE HWHTEPHET-CEPBUCOB, HHPOPMAIIMOHHYIO
0€30MacHOCTb.

Paznen «Teopetnueckue OCHOBbI MH(OpPMATHKW» BKIIOYAaeT B cels
NOHATUWHBIN anmapar HMH(OPMATUKH, BONPOCH KOAUPOBaHUSA HH(pOpMaluHy,



u3MepeHuss MHGOPMAIIMOHHOTO O0BhEMA JAaHHBIX, OCHOBBI QJITE€OpPhl JIOTUKH U
KOMIBIOTEPHOT'O MOJICTHUPOBAHUSI.

Pazmen «ANropuT™MBI W TPOrpaMMHPOBAHHE» HANPABJICH Ha pPa3BUTHE
QITOPUTMHUYECKOTO MBIILICHHUS, pa3padOTKy alrTOPUTMOB, POPMUPOBAHUE HABBHIKOB
peaiu3alydd TpOorpaMM Ha BBIOPAHHOM SI3bIKE IMPOTrPaMMHUPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «HpOpMaIMOHHBIE TEXHOJIOTHI OXBATHIBAECT BOIIPOCH IPUMECHEHUS
WH(OPMAIMOHHBIX TEXHOJOTUH, PEAM30BAHHBIX B MPUKIAAHBIX MPOrPAMMHBIX
MPOJIYyKTaX M WHTEPHET-CEpBHCAX, B TOM YHUCJE NpPU PEUICHUH 3aJlay aHalIu3a
JTAHHBIX, HUCIIOJIb30BaHWE 0a3 JaHHBIX W JJICKTPOHHBIX TAaONMUIl JUISl PEIICHUS
MPUKJIATHBIX 3a71a4.

Pesynpratel  0a30BOro  ypoBHS ~— M3y4YeHHs ~ y4eOHOTO  mpeameTa
«MHpopMaTrKay OpUEHTUPOBAHBI B IIEPBYIO OUEPE b Ha OOIIYI0 (YyHKIIMOHAIBHYIO
I'PaMOTHOCTb, MOJTYyYEHUE KOMIETEHTHOCTEH ISl TOBCETHEBHOM JKM3HU M OOIIETO
pa3Butus. OHU BKJIIOYAIOT B CEOS:

MOHMMAaHUE TPEAMETa, KIIFOYEBBIX BOIMPOCOB M OCHOBHBIX COCTABJISIONINX
AJIIEMEHTOB U3y4YaeMOM peIMETHOM 00J1acTH;

yMEHUE peIlaTh THUIIOBbIE TIPAKTUYECKHE 3a/laud, XapaKTepHbIE s
UCIIOJIb30BAHUSI METO/IOB U MHCTPYMEHTApHS JJAHHOM MpeIMeTHOM 001acTy;

OCO3HAHHUE paMOK M3y4yaeMOW TMpeaMETHOW 00JIaCTH, OrpaHUYEHHOCTHU
METOJ/IOB U MHCTPYMEHTOB, TUITMYHBIX CBS3EH C IPYTHUMH 00JIACTSIMH 3HAHUA.

OcHoBHas 11e)1b U3y4YeHus: yueoHoro npeamera «Mubopmarrkay Ha 6a30BOM
YPOBHE JIJI1 YPOBHS CpEHEr0 0O0Iero oOpa3oBaHus — 00eCIIeUeHHE JadbHEHIIero
pa3BUTH HHGOPMAIIMOHHBIX KOMIIETEHIINI BBIITYCKHUKA, €0 TOTOBHOCTH K KU3HU
B YCJIOBUSIX Pa3BUBAIONIETOCS WH()OPMAIMOHHOTO OOIIECTBa M BO3paCTAIOIICH
KOHKYPEHIIMU Ha PbIHKE TpyAa. B cBsi3u ¢ 3TuM nzyuenue undopmatuku B 10 — 11
KJIaccax JIOJDKHO 00€CTIeUnTh:

chOpMHPOBAHHOCTh peACTaBICHUN 0 posn uH(pOpMaATHKH,
WH(OPMAITMOHHBIX  KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA B COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aITOPHUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMH pa3auvarh (aKThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJIETh HMX CBSI3b C KPUTEPUSMU OIICHUBAHHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
0000611aTh HHPOPMAITHIO;

cOPMHUPOBAHHOCTh  MPEJCTABIEHUH O  BIUSHUM  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIHMAIBHOTO,
HKOHOMHYECKOTO, TOJUTHYECKOTO, KYJIbTYPHOTO, OPUIAMYECKOTO, MPUPOIHOTO,
OPrOHOMHYECKOTO,  MEIWIMHCKOTO HW  (PU3MOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;



NPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOJIEH, BOBIICUEHHBIX B CO3JAHUE U HCIIOIb30BaHHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO3JIaHHME YCJIOBUH JJIs1 Pa3BUTHS HABBIKOB Y4eOHOW, NMPOEKTHOM, HAy4HO-
UCCIIEIOBATENILCKOM M TBOPYECKON NESTETLHOCTH, MOTHUBAIMU OOYyYaromuxcs K
CaMOpPa3BUTHIO.

Ha usydenne nndopmaruku (6a30BbIii ypoBeHBb) OTBOAUTCS 68 dacos: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 gac B Hejeno).

bazoBelii ypoBeHb u3yueHHs HMHGOPMATHKH OOECIEUYUBAET TOATOTOBKY
oOyyaroluxcs, OpPUEHTUPOBAHHBIX HA TE€ CHEHUAJIBHOCTH, B  KOTOPBIX
WHPOPMAIIMOHHBIE TEXHOJOTUU SBISIIOTCS HEOOXOAMMBIMH HHCTPYMEHTaMHU
po(hecCHOHANBFHON AESTENbHOCTH, YYacTHe B MPOEKTHON M MCCIEN0BATEbCKON
NESTEIIbHOCTH, CBA3aHHOM C MEXIUCLUIUIMHAPHOW M TBOPYECKOW TEMAaTHKOM,
BO3MOXKHOCTh ~ pelIeHHs] 3adad 0a30BOro ypoBHA cjoxHocTd Exunoro
rOCyAapCTBEHHOTO SK3aMeHa Mo MH(pOpMaTHKe.

[TocnenoBaTenbHOCTh M3YYEHHS TE€M B TpeeNiax OJHOTO roja oOydeHus
MOKET OBITh M3MEHEHAa MO YCMOTPEHHIO YUYUTENsl TpU TMOATOTOBKE paboueit
IpPOrpaMMbl U TOYPOYHOTO MJIAHUPOBAHUSL.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeGoBaHus TEXHUKK 0€30MAaCHOCTU ¥ TUTHEHBI IPU paboTe ¢ KOMITbIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH LIUPPOBOTO OKPY>KEHHUS.

[Ipunuunel paboThl kKommbloTepa. IlepcoHanbHbIE KOMIIBIOTEP. BbIOOD
KOH(UTYpalyi KOMIIBIOTEpa B 3aBUCUMOCTHU OT PEIllaeMbIX 3a]1ad.

OCHOBHBIE ~ TEHJIECHLUHUM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapayutensHble BerUKcIeHUs. MHOronpoueccopHsie cucteMbl. CynepKOMITbIOTEPBI.
MuxkpokoHTposuiepsl. POOOTH3UpOBaHHBIE TPOU3BOICTBA.

[IporpammHOe  oOecriedyeHHME  KOMIIBIOTEPOB.  Buabl  mporpamMmHOro
oOecrieueHuss U HUX HazHadyeHUe. OCOOEHHOCTHM MPOrpaMMHOTO OOECHeUEeHHUS
MOOWJIBHBIX ~yCTpOMCTB. OmepaunuoHHas cucrema. I[loHsTHE O CHCTEMHOM
aAMUHUACTpUpPOBaHMM.  MHCcTamnsiuMss W JEMHCTAULALMS  MPOTPaMMHOIO
o0ecrneueHusl.

daitnosas cucrema. [louck B ¢aiinoBoi cucteme. OpraHuzanus XpaHeHUs U
00pabOTKM JaHHBIX C HCIOJIb30BAHUEM HWHTEPHET-CEPBUCOB,  OOJIAYHBIX
TEXHOJIOTUI Y MOOWMIIHBIX YCTPOUCTB.

[IpuknagHble KOMIBIOTEPHBIE MPOrPaMMBbI ISl PELICHHs] TUIOBBIX 3a/1a4 110
BbIOpaHHOU cnenuanu3anuu. CucteMbl aBBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHMUS.

[IporpammHoe oOecneuenue. JIuieH3upoBaHUe MPOrPaMMHOI0 0OECIICUEHUSI
u 1 poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE TPOrPaMMHOE 0OeCTIEUEHHUE.
KomMmepueckoe 1 HeKoMMEPUYECKO€e NCI0JIb30BaHNE IPOTPaMMHOT0 00ecTiedeHUst 1
U poBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon @enepauuu, 3a HENPABOMEPHOE HCIOJIB30BAHUE IPOrPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

Teopernueckue 0CHOBBI HH(POPMATHKHI

Wndopmanus, naHHbIE W 3HAHUS. YHHUBEPCAJIbHOCTH  JTUCKPETHOTO
npenactaBieHus uHpopmauuu. JlBouyHoe KoaupoBaHue. PaBHOMepHbIE U
HepaBHOMEpHbIC KOJbl. YcnmoBue Pano. [loaxoawl k m3mepeHuro WHGOPMAIIUU.
CymHocTh 00bEMHOTO (aihaBUTHOTO) TMOJX0Ja K HM3MEPEHHI0 HH(popMaluu,
orpeneneHne OuTa ¢ TOYKU 3peHust aa(paBUTHOTO MOIX0/a, CBSI3b MEKIY Pa3MepoM
andasura u UHPOPMAIMOHHBIM BECOM CHUMBOJIAa (B TPEAMNOJIOXKEHUU O
PAaBHOBEPOSITHOCTH TOSIBJIEHUSI CUMBOJIOB), CBSI3b MEXIY €IUHULAMU WU3MEpPEHUs
uHpopmaruu: 6ut, Oaiit, Ko6aiT, Mb6aiiT, ['6aiit. CymHOCTb COAEpKaTEIbHOIO
(BEpOATHOCTHOTO) MOAXO0JAa K HM3MEpPEHUI0 HH(POpPMAILMM, OINpEAeTeHre OuTa C
MO3UIIAN COMIEPKAHUS COOOIICHMUS.



Nudpopmanmonnsie mpoueccel. Ilepemaua unpopmanuu. HcTouHuk,
NpUEMHUK, KaHall CBSI3M, CUTHAN, KOAWpoBaHWE. VckaxxeHue wHPOpMAUHA TIPH
nepenaue. CKOpocTh Nepeaun JaHHBIX M0 KaHay CBSI3U. XpaHeHHe nH(OpMaIIny,
00béM mamsatu. OOpabotka wuHbopmaruu. Buasl o0paboTku uHGOpMAIUU:
MOJIy4YeHHE HOBOTO COJIEPKaHMsl, U3BMEHEHUE (POPMBI MTPEACTaBICHUS HHPOPMAIIUH.
[Touck wunpopmanuu. Ponp wHbOpManmu U HHPOPMAIMOHHBIX IPOIIECCOB B
OKpPY’aIoILEM MHUpE.

Cucrembl. KommnoHeHTBI CcHUCTEMBI U UX B3auMmopeiicTBue. CucTeMsl
yIpaBiieHus. YTpapiieHne kKak nHGopMalMoHHbIN nipotiecc. OOpaTHast CBSI3b.

Cucrembl cumucienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIMOHHBIX CHUCTEMax cuuciaeHus. CBOMCTBAa MO3WLMOHHOM 3alUCH YHUCTA:
KOJIMYECTBO IU(P B 3aMUCH, MPU3HAK JEIMMOCTH UYMCIIa HA OCHOBAHHUE CUCTEMBbI
CUMCIICHUA. AJITOPUTM TEepPeBOa IEJIOT0 Yucia u3 P-U4HON cHUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJITOPUTM MepeBOJia KOHEUHOM P-m4HON npoOu B JECATHUYHYIO.
AJITOpUTM TIEPEBO/IA 11€JIOT0 YK CIIA U3 IECATUYHON CUCTEMBI CUUCIICHUS B P-1nuHy10.
JIBon4Has, BOCbMEpUYHAs W IIECTHAIIATEPUIHAS] CUCTEMBbl CUHCIICHUS, TIEPEBOJ
guCcel MEXAYy dTHUMH CHCTeMaMHu. ApU(METHYECKHE OIEpalid B MO3UIIHOHHBIX
CUCTEMaX CUMCIICHUSI.

[IpencraBienue 1eNbIX U BEIECTBEHHBIX YMCET B TAMSTH KOMITBIOTEPA.

KonupoBanne TtekctoB. Komupoka ASCII. OpnoOGailTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HH(YOPMAMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUH.

Koauposanue nzoopaxkenuii. OrieHka “HPOPMaIMOHHOTO 00bEMA pacTPOBOTO
rpaduueckoro n300paXkeHus MpyY 33JJaHHOM Pa3pelIeHUH U TTyOuHEe KOJTUPOBAHUS
I[BETA.

Konuposanue 3Byka. OnieHka nHOOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
Y 33J]aHHBIX YaCTOTE AUCKPETU3AINU U PA3PSTHOCTH KOJUPOBAHUSI.

Anreb6pa noruku. BreickaspiBanms. Jlormueckue omepanuu. TaOaHIlbI
MCTUHHOCTH JIOTUYECKUX OTEPalUi «TU3BIOHKIINS, KKOHBIOHKIIUS», KMHBEPCHUSD,
CAMIUTAKAIUD, «IKBUBAJICHIMS». Jlormueckwe BhIpaKeHUsA. BrluucicHue
JIOTUYECKOTO 3HAYCHHMS COCTABHOTO BBICKA3bIBAHUS TPH HW3BECTHBIX 3HAYCHUSX
BXOJSIIUX B HETr0 DJJIEMEHTAPHBIX BBICKA3bIBaHUN. TaONMuIbI WCTUHHOCTHU
JIOTUYECKUX BbIpakeHUH. JIornueckre onepaiuu U onepainy HaJl MHOKECTBAMHU.

[Ipumepsl 3aKOHOB aireOphl JIOTHKH. DKBHUBAJICHTHBIC MPeoOpa3oBaHMS
jJoruyeckux BolpaxkeHuil. Jlormyeckue ¢ynkuuu. IlocTpoeHue I0rHYECKOro
BBIPKEHMUSI C TAaHHOW TaOIUIEH HCTUHHOCTH. JIoTMueckue 31eMeHThI KOMITBIOTEPA.
Tpurrep. Cymmatop. IloctpoeHue cxembl Ha JIOTUYECKHX JJIEMEHTax TIo
JIOTUYECKOMY BBIPOKECHHUIO. 3alHCh JIOTHYECKOTO BBIPAKEHUS IO JIOTHYECKOU
CXeMe.



HNupopManiuoOHHBIE TEXHOJIOTHH

TexcroBbrii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opporpapun u rpammatukud. CpeAcTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctwiieid.  CTpyKTYpUpOBAaHHBIE  TEKCTOBBIE
nokymeHThl. CHOCKH, ornasienne. OOnaunble cepBuchl. KomuiekTuBHas padora ¢
JOKyMEHTOM. MTHCTpYMEHTBI peLIEH3UPOBAHMS B TEKCTOBBIX ITpolieccopax. Jlemoas
nepenucka. Pedepar. I[lpaBmwia 1UTHpOBaHUS MCTOYHUKOB U  O(opmIIeHUs
oubnuorpaduueckux ccoiok. OpopmiieHue cucka JIUTepaTypshl.

BBon m300pakeHU C UCIOJIB30BAHUEM PA3IUYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBBIX (poTOANIApaTOB U MUKPOCKOIIOB, BHJICOKAMEpP, CKAHEPOB MU JAPYTUX
ycTpoiicTB.). ['paduueckuii pemakrop. OOpaboTka rpaduueckux OOBEKTOB.
PactpoBas u BektopHas rpaduka. @opmatel rpadpuyeckux (ansios.

O0paboTka U300pakeHuUs U 3ByKa C UCIIOJIb30BAHUEM UHTEPHET-TIPHIIOKECHUH.

MynsTumenua. KommnsrorepHsie IIPE3CHTaLUU. Hcnonp3oBanue
MYJIbTUMEIUUHBIX OHJIAWH-CEPBUCOB I pPa3padOTKU NPE3EeHTAUUN MPOEKTHBIX
pabor.

[IpyHIMTBI TOCTPOEHUS U PEAAKTUPOBAHUSA TPEXMEPHBIX MOJEIEH.
11 KIIACC

Hugposasi rpaMOTHOCTH

[IpuHLIMIBI TOCTPOEHUS U allApAaTHbIE KOMIOHEHThI KOMIIBIOTEPHBIX CETEM.
CereBbie npoTokoibl. Cerb UHTepHeT. Anpecanust B cetu MuTepHer. Cucrema
JIOMEHHBIX UMEH.

Beo6-caiit. BeO-ctpanuiia. BzaumopelictBue Opaysepa ¢ BeO-cepBepoM.
Junamudeckue ctpanuibl. PazpaboTka uHTEpHET-TIpUiIoKeHuit (caiitoB). CeTeBoe
XpaHEHUE TaHHbIX.

Buner  nmestenbHoctn B cetu  HaTepHer.  CepBuchl  MHTepHerTa.
["'eonndopmaliioHHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU
(HampuMmep, JIoKalus MOOWIBHBIX Teae(OHOB, OMNpEACICHUE 3arpy>KEHHOCTH
aBTOMarvcTpasuei), MHTEpHET-TOPToBIsl, OPOHUPOBAHUE OMIIETOB, TOCTHUHHUII.

['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI M yciIyrd. ColManbHbIE CETH —
OpraHu3anus KOJUJIEKTUBHOTO B3aMMOJICUCTBHUS M oOMeHa maHHbIMU. CeTeBoi
ATUKET: MpaBwia TOBeAeHUs B KuOeprpocTpaHcTBe. [Ipobiema mnoaauHHOCTH
noyiydyeHHou nHdopmanuu. OTKpeITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMUYECKHE YTpO3bl, CBA3AHHBIE C HCIOJIb30BAaHUEM
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJorui. OOmue mpoOIeMbl 3aluThl
uHbopMaluu 1 nHpopMannoHHOU 6e3omacHocT. CpeacTBa 3auThl HHPOPMAUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX MH(DOPMALIMOHHBIX
cuctemax. IIpaBoBoe  oOecneyeHne  uHOOPMAIMOHHOW  0€30MAaCHOCTH.
[IpenoTBparieHne HECAaHKITMOHUPOBAHHOTO JIOCTYTIA K JINYHOW KOH(DHUICHITNATEHON



uHbOpMalluK, XpaHsllelWcs Ha MEePCOHATBHOM KOMIBIOTEPE, MOOMIBHBIX
ycTpoiicTBax. BpegonocHoe nporpaMmHoe obecrieueHue u crnoco0bl 60pHObI ¢ HUM.
AHTUBUpYCHBIE mporpamMmbl. OpraHu3zanus JAYHOTO apXuBa HH(OpMAIHH.
PesepBHoe konupoBanue. [laponpHas 3amura apxusa.

NudopmanmonHbie TEXHOJOTMM U HpodeccHoHalbHAs  JI€ATEeIbHOCTb.
HNudopmanmonnsie pecypcesl. Lludposas skonomuka. MHpopmanmonHas KynpTypa.

Teopernueckne 0CHOBBI HHPOPMATHKHU

Mopnenu u moaenupoBanue. llenun monenupoBanus. CoOTBETCTBUE MOJEIH
MOJIeIUpyeMOMY OOBEKTY WM mpoleccy. Dopmanu3aiius IpUKIaIHbIX 3a1a4.

[IpencraBieHue pe3ysnbTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCIIPUATHS YeoBeKOM. I'paduueckoe npeacTaBieHUe JAHHBIX (CXEMbl, TAOJIHIIBI,
rpadukn).

I'padpl. OcHoBHble moHATHA. Buapl rpados. Pemenue anropuTmMudeckux
3aJa4, CBSI3aHHBIX C aHaJIM30M TpadoB (IOCTPOECHUE ONTUMAIBHOTO IYTH MEXIY
BeplIIMHAMU Tpada, OIpeAesieHHe KOJMYECTBAa pPa3IMYHBIX MyTeHd Mexay
BEpUIMHAMU OPUEHTUPOBAHHOTO ALIMKINYECKOTro rpada).

epeBbs. bunapHoe nepeBo. JIMCKpETHBIE WUIPBI IBYX WIPOKOB C ITOJTHOU
uHpopmanmeit. [loctpoenne nepeBa mepedopa BapHaHTOB, ONMHMCAHUE CTpPATETUU
UTPBI B TAOJIIMYHOM opMe. BBIUTPHINIHBIE CTPATETHH.

Hcnonb3zoBanue rpadoB U AEPEBHEB MPU ONMUCAHUH OOBEKTOB U IMPOIIECCOB
OKPY’KaIOILEro MHUpa.

AJITOPUTMBI U MPOrPaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YOPABJICHUS HCIIOJIHUTEISIMU WM BBIYMCIHATEIBHBIX anroputmoB. OrnpeneneHne
UCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMbIi pe3yJibTar.

DTamnbl penieHus 3a1a4 Ha KoMIbloTepe. S3bik mporpammupoBanus (Ilackaib,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIUU SI3bIKa MPOTPAMMUPOBAHUS.
Tunel JaHHBIX: LEJOYHUCICHHBIE, BEIIECTBEHHbIE, CUMBOJbHBIE, JIOTUYECKHUE.
Betrsnenusa. CocraBubie ycnmoBus. L{ukibl ¢ ycnoBueM. LUKl MO mepeMeHHOI.
Hcnonb3zoBanue Tabinil TPACCUPOBKHU.

Pa3paboTka u mporpamMmHas peanu3anus aJrOpUuTMOB PELICHUS TUIIOBBIX
3amay 6azoBoro ypoBHs. [Ipumepsl 3amad: anroputMbl OOpaOOTKHM KOHEUHOM
YUCJIOBOM MOCIEA0BATEIbHOCTH (BBIYMCIIEHHE CyMM, MPOU3BEICHUMN, KOJINYECTBA
AJIEMEHTOB C 3aJaHHBIMU CBOWMCTBaMH), aJITOPUTMbl aHAIM3a 3alKMCH YHUCEN B
MO3ULIMOHHOM CHCTEME CUHCIICHHUSI, AITOPUTMBI PEILICHU 3a]1a4 METOIOM repedopa
(mouck HanOOBIIETO OOIIETO ACTUTENS IBYX HATYPATbHBIX YHCEN, IPOBEPKA YHCIIa
Ha MPOCTOTY).

OOpaboTka CHUMBOJIBHBIX JaHHbIX. BcTpoeHHble  (QYyHKIMH  sI3bIKa
POrpaMMUPOBAHMUS [ 00PAOOTKH CUMBOJIBHBIX CTPOK.



TaOnuuHble BeMMYUHBI (MAcCUBBI). AJTOpPUTMBI pPabOTBl C 3JIEMEHTAMHU
MaccuBa C OJHOKpPAaTHbIM IPOCMOTPOM MAacCHMBa: CYMMHMPOBAaHHE 3JIEMEHTOB
MacCHBa, MOACYET KOJIUYECTBA (CYMMBI) 3JIEMEHTOB MAaCCHBA, YJIOBJIETBOPSIOIIMX
3aJlTaHHOMY YCIIOBUIO, HAaxOXKJIeHHE HauOoJbllIero (HaUMEHbBIIETO) 3HAYEHUs
AJIEMEHTOB MACCHBa, HAaXOXJIEHHE BTOPOrO MO BEJIWYMHE HAMOOJBIIETO
(HaMMEHBIIET0) 3HAYCHMSI, TUHEHHBIN MMOUCK 3JEMEHTA, IEPECTAHOBKA JIEMEHTOB
MaccrBa B OOpPaTHOM ITOPSIZIKE.

CopTtupoBKa OJHOMEpHOro MaccuBa. IIpocTbie METOAbl COPTHUPOBKH
(HanpuMep, METOJl TMy3bIpbKa, METOJl BbIOOpPA, COPTUPOBKA BCTAaBKaMHU).
[ToamporpaMmsl.

NupopmanuoHHbIe TEXHOJIOIUH

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHalIW3a JAHHBIX: MPOTHO3MPOBAHUE,
KJaccupuKauus, KiacTepusalus, aHaiu3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
pelIeHys 3aJa4 aHalIu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUUCTKA U OLIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHUE JAHHBIX,
BU3YyaJIM3allsl TaHHBIX, HHTEPIPETALMS PE3yJIbTaTOB.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
cpeaHero apu(MeTn4ecKkoro, HanOOJIbIIEr0 U HAMMEHbILIETO 3HAYEHU Tuana3oHa.

KoMIbroTepHO-MaTEMaTHYECKHE MOJIEIIN. Jraribl KOMITBIOTEPHO-
MaTE€MaTUYECKOr0 MOJEIMPOBaHMs: TMOCTaHOBKAa 3aJaud, pa3paboTKa MOJENH,
TECTUPOBAHUE MOJENH, KOMIIBIOTEPHBIA HSKCHEPUMEHT, aHajdu3 pPe3yJIbTaTOB
MOJEJINPOBAHUS.

UucrneHHoe pelieHne ypaBHEHU# ¢ TOMOIIBIO 1ToA00pa mapamerpa.

Tabnuunbie (pensimoHHBIE) Oa3bl JMaHHBIX. Tabnmuia — mpeacTaBiICHUE
cBelleHH 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c
rotoBoil 0a3oil JaHHBIX. 3amojgHeHWe Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbTpanus 3anucei. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampoChl C MapaMeTpaMu.
Beruucnsiemsle 1oss B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THIIBI CBS3EH MEXAy TabJuIlaMu. 3arpocCkl
K MHOTOTa0JIMYHBIM 0a3aM JTaHHbIX.

CpencTBa UCKYCCTBEHHOro HMHTeIiekTa. CepBHCHI MAILIMHHOTO IEpeBoAa U
pacnio3HaBaHus yCTHOW peun. MWaeHtuduxamus wW TOUCK HW300paKEHUH,
pacnio3HaBanue jui. CamooOyuaromuecs: cucteMbl. ICKyCCTBEHHBIN MHTEIUIEKT B
KOMITBIOTEPHBIX HUrpax. Vcnosib3oBaHME METOJOB MCKYCCTBEHHOTO MHTEIUIEKTA B
oOyvaronux cuctemax. Mcnosib3oBaHuE METOJOB MCKYCCTBEHHOTO MHTEJUIEKTA B
poborotexnuke. HWuteprner Bemiel. IlepcrnekTuBbl pa3BUTHS KOMIIBIOTEPHBIX
VHTEJUIEKTY AJIbHBIX CUCTEM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE CPEJJHET'O OBLIEI'O OBPA3OBAHMUSA
(FA30OBbI YPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX
yOEXKIEHUW, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSM  POCCHIICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOIO OIbITA W OMbITA JESITEILHOCTU B IpOIecce
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIbHON JIEATENbHOCTH. B pe3ynbrare usyuennsa HHPOPMAaTUKU Ha YPOBHE
cpenHero oobmero oOpa3oBaHMs y oOyuaromerocss OyayT CcHOpPMHUPOBAHBI
CJIETyIOLIME JTMYHOCTHBIE PE3YIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SA3aHHOCTEH, yBaXKCHHE 3aKOHA
U TPaBoONOpALIKa, COOJIOJEHUE OCHOBOMOJATAIOUIMX HOPM HH(POPMALMOHHOTO
npaBa U UHGOPMAITMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaAJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAas JCTETUKY HAy4YHOro W
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAaHHBIC HA UCTIOJb30BaHUU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA,

5) pu3nYecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obOpasza  >KU3HH,
OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3J0pPOBBIO, B TOM YHCIE€ M 3a CYET



coOmoieHrs TpeboBaHu 0e30MacHON IKCIUTyaTalluy CPpeACTB HHPOPMAITMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHA;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUaIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha IOCTUKEHUSX UH(HOPMATUKU U HAYYHO-TEXHUYECKOTO Iporpecca,
yMEHHUE COBEpIATh OCO3HAHHBIA BBHIOOp Oyayiiel mpodeccuu U peaan30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

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

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPoOJeM W IMyTed HuX
permeHusi, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMaImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HHPOPMATHUKH, TOCTHKCHUSAM HAYIHO-TEXHUYIECKOTO TIporpecca
U OOIIECTBEHHONW TIPAKTUKH, 3a CUET TMOHUMAHUS PO HWHOOPMAITMOHHBIX
pecypcoB, HH(DOPMAIMOHHBIX MPOIECCOB M WH(DOPMAIMOHHBIX TEXHOJOTHH B
yCIOBUSIX 1M(PPOBON TpaHChOpMAIM MHOTUX chep KU3HU COBPEMEHHOTO
00I11eCTBA;

OCO3HAHHWE IICHHOCTH HAYYHOM IeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHIYATBHO U B TPYIITIE.

B mporiecce 1oCcTrKeHNsI THYHOCTHBIX PE3YIHTATOB OCBOEHUS ITPOTPAMMBI 110
nH(pOpMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS IMOIMOHATBHBIA WHTEIUICKT,
Ipenoararomi chOpMUPOBAHHOCTH:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aIanTUPOBATBCI K
HYMOIMOHAIIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUYAIONICH CTPEMIICHUE K JOCTIKCHUIO TIEIH U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTHh, YMCHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEM;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATFHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOUINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTte wu3ydenus HHPOPMATUKKA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwomierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pe3yabTaThl, OTPAXEHHBbIE B YHUBEPCAIBHBIX YUYEOHBIX NECUCTBUSIX, @ MMEHHO:
NO3HABATEJIbHBIE  YHHBEPCAJIbHbIE y4eOHBbIE JIEWCTBHS, KOMMYHHKAaTHUBHBIE
YHUBEpCalIbHbIE Y4Y€OHBIE JEUCTBUS, PETYJISTUBHBIE YHUBEpCAIbHBIC Y4YEOHBIE
JEHUCTBHUS, COBMECTHAsS IEATEIbHOCTD.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAaHUS MJII CPaBHEHUS,
Kiaccudukanuu u 00001IeHUS;

OTpENCNATh e JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JOCTHIKCHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOoOJeMbl ¢ YYETOM aHaIM3a WMEIOIIMXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;

KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJICTh HABBIKAMH YUEOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTUISCKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

OBJIAJICTh BHJAMHU JACATCIBHOCTH TIO TIOJIYYCHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAlY, MPEoOpa30BaHUI0 W TPHMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUH YIEOHBIX U COITUATBHBIX TTPOSKTOB;

dbopMHupOBaHWEe HAYYHOTO THUMA  MBINUICHWS, BIAJCHUE  HAYYHOU
TEPMHHOJIOTHEH, KITIOYEBBIMU MOHITHSIMHA U METOJIaMHU;



CTaBUTh M (HOpPMyIHpPOBaTh COOCTBEHHBbIC 3aJayd B 00pa3oBaTeIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIHIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHNs, HAXOUTh apTyMEHTHI JJIs IOKa3aTeIhCTBA CBOMX
YTBEPXKIACHHIA, 33]JaBaTh TTApaMETPhl M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEpeHOca CPENCTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENy;

NEPeHOCUTh 3HAaHWSA B T[IO3HABATEIbHYI0O M MPAKTHYECKYyI0 00JacTu
KU3HEICSATEIbHOCTH;

UHTETPUPOBAThH 3HAHUS U3 Pa3HbIX NIPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEW, MpEJiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIAJICTh HABBIKAMU MOJyYeHUS WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYUIECTBJIATh ~ MOUCK,  aHalu3, CHCTEMaTU3alul0 |
UHTEPIIPETANIO HH()OPMALIUN PA3TMYHBIX BUAOB U (HOPM TPEICTABICHUS;

CO3/1aBaThb TEKCTHI B pa3NMYHbIX (opmarax ¢ y4E€TOM Ha3HAuUCHUS
uHQopMaIUu U IIEJICBOM  ayJIUTOpPUM, BBIOMpas ONTUMAIBHYIO  (GOopMy
MPE/ICTABIICHUS U BU3yaJIU3allUH;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THYECKUM HOpPMaM;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3aJ1a4 ¢ COOII0ICHNEM TPEOOBaHUI IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(OPMAIIMOHHOM
0e30IacHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAcClO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

1) oO61ienme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX cdepax KU3HH,

pacro3HaBaTh HEBepOAJbHBIC CPEJACTBA OOIICHHS, IOHMMATh 3HAYCHHUC
COOMAJIbHBIX 3HAKOB, pPACIIO3HABATL HPCAIIOCBIIKH KOH(l)J'H/IKTHBIX CI/ITya]_II/Iﬁ u
YMETh CMSAT4aTh KOH(IUKTHI,



BJIQJE€Th  PA3NMYHBIMH  crocobamMu  OOIIEHMS W B3aUMOJACHCTBHS,
apryMEHTUPOBAHHO BECTHU JUAJIOT;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHHS.

2) coBMeCTHasA AesITeJIbHOCTD:

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIWBUAYAJIbHOU
padoThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBUI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATH JEHUCTBUA 110 €€ JOCTUKEHUIO: COCTABIIATh

IJIaH JEWCTBUM, pPACHpENENsaTh pONMM C YYETOM MHEHMM YYAaCTHUKOB,
00CYyX/1aTh pe3yiabTaTbl COBMECTHOMN pabOTHI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOILINI
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA

1) camoopranuszanmus:

CaMOCTOATENbHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTh, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLIHX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTh 3
pelIeHuE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H



OCHOBAHUIl; MCHONB30BaTh MPUEMBI pedICKCUH AJIs OLEHKU CUTyaluH, BbIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPH aHaIW3€ pe3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B mpornecce m3ydenust kypca uHpopMaTtuku 6a3oBoro ypoBHs 6 10 knacce
oOyuaromuMucs OyayT JOCTUTHYTHI CIEAYIOIINE IPEIMETHbIEC PE3YJIbTaThI:

BJIA/ICHUE IMPEICTaBICHUSIMH O PO MHGPOpPMAllMM U CBSA3AHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUSD,
«UH()OPMAITMOHHBIN TPOIIECC), KCUCTEMA», KKOMIOHEHTHI CHCTEMBID», «CHCTEMHBIH
b dexTy, «mHDOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BJaJICHHE METOJaMU TIoucka uH(opmauuu B cetd HHTepHeTr, ymeHue
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOIyYSHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH TPHUMEPHI
MCTOYHUKOB MX MOJyYEHHUS U HAPABJIICHHSI UCIIOJIb30BAHMS,

NOHMMAaHHWE OCHOBHBIX MPHUHILIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB, TEHICHIUIN pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBBIKAMU pPabOTHI C OMEPAIMOHHBIMH CHUCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 OOecIieueHust AJi PElIeHs] Y4eOHbIX 3a]1a4 110 BEIOpaHHOMN
CHelMaTnu3alnu;

coOIo/IeHne TpeOOBaHUI TEXHUKU OE€30MacHOCTH M TUTHEHBI MPU padoTe C
KOMIIBIOTEPAMH W JIPYTUMHU KOMIIOHEHTaMH ITU(POBOTO OKPYKEHHUS, TTOHUMaHHE
MIPABOBBIX OCHOB WCIIOJIb30BaHUS KOMIBIOTEPHBIX MporpamMM, 0a3 TaHHBIX U
MaTepuasoB, pa3MEIEHHbBIX B ceTH MHTepHeT;

NOHMMAaHHE OCHOBHBIX TMPHUHIMIOB JUCKPETU3ALMU DPA3NUYHBIX BHIOB
uHbOpMaIlMK, YMEHHE ONpeNeniTb HHPOPMALMOHHBIH O0O0BEM TEKCTOBBIX,
rpaduyuecKkux U 3ByKOBBIX JAHHBIX MPH 3aJaHHBIX TapaMeTpax AUCKPETU3ALIUM;

YMEHUE CTPOUTh HEPAaBHOMEpHBIE KOJBI, JOMMYCKAIOUIME OJHO3HAYHOE
JEeKOUpOBaHue cooOMmeHni (mperuKCHbIE KOIbI);



BJAJCHUE TEOPETHUYECKHM  alllapaToM, IO3BOJISIIOIIUMM  OCYIIECTBIISTh
NPEACTABICHUE 3aJaHHOTO0 HATYPAJIBHOIO 4YHCJIAa B PAa3IMYHBIX CHCTEMAaX
CUHCJICHUSI, BBIMOJHATH MPEOOpa3OBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONb3YS
3aKOHBI alreOpbl JIOTUKY;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MAaTEPHAIIbI C HCIOJIb30BAHMEM BO3MOXXHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

B nponecce n3zydyenust kypca uHpopMaTtuku 6a3oBoro yposHs 6 11 kaacce
oOyuaromumMucs OyayT JOCTUTHYTHI CIEAYIOIINE IPEIMETHBIE PE3YJIbTAThI:

HaJIM4HE MPEICTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 00 OOHmMX MNpUHUUIAX pa3padOTKM U (PYHKUHOHUPOBAHHUS HHTEPHET-
IIPUIIOKEHUM;

NOHMMaHUE yrpo3 HH()OPMALIMOHHON 0€3011aCHOCTH, UCIIOJIb30BaHUE METO/I0B
U CPEICTB MPOTHUBOACHCTBHUS ATHM Yrpo3aM, COOJ0JeHHEe Mep O0e30IacHOCTH,
IpeI0TBpaAIAlONIMX HE3aKOHHOE PaClpOCTPAHEHUE IEPCOHANBHBIX JAHHBIX;

BJIAJCHUE  TEOPETHYECKUM  allapaToM, I[O3BOJSIOMIUM  ONPENENSITh
KpaT4yailllivii My Th BO B3BEIIEHHOM rpade U KOJIUYECTBO MyTEeW MEKy BEpIIMHAMU
OpPUEHTHPOBAHHOIO AllMKINYECKOro rpada;

YMEHUE YHTaThb W [OHHUMATh MPOTrPaMMbl, PEAIU3YIOIINE HECIOKHbBIE
IrOPUTMbI 0OPaOOTKM YUCIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YUCJIE MAaCCUBOB U
CUMBOJIbHBIX CTPOK) Ha BBIODAaHHOM JUIsl W3YYEHHUS YHUBEPCAIbHOM S3bIKE
nporpammupoBanusi Bbicokoro ypoBHsa (Ilackams, Python, Java, C++, C#),
aHaJIM3UPOBATh AJITOPUTMBI C MCIIOIb30BAaHUEM TaOJIUI] TPACCUPOBKHU, ONPENEIAThH
0€3 UCI0JIb30BAHUS KOMIIBIOTEPA PE3YJIbTaThl BHINOIHEHUS HECIOKHBIX IPOrpaMM,
BKJIFOYAIOIIMX IUKJIbI, BETBICHUSIM MOANPOrPaMMBbI, NMPU 3aJaHHBIX HCXOJTHBIX
JAHHBIX, MOJIU(DHUIMPOBATH TOTOBBIE MPOTPAMMBbI [IJIs PELICHHUS HOBBIX 3aj1ad,
UCIIOJIB30BaTh MX B CBOMX MPOrpaMMax B KadecTBE MOAIporpamm (Mpoueayp,
dyHKIHiA);

YyMEHUE  peau30BbIBaTh HA  BBIOpAHHOM  JJIi  M3YYEHHS  SI3bIKE
nporpaMmupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#) TunoBsie
QIrOpUTMbl OOPAOOTKU YHCEJN, YUCIIOBBIX IMOCIEIOBATENIBHOCTEH W MACCHBOB:
Ope/CTaBlICHUE 4YKCia B BHJE HAOOpa MPOCTBIX COMHOMKUTENEH, HaX0KJIEHHE
MaKCUMaJbHOW (MUHUMAaJIbHOM) LM(pPBl HATYpPaJIbHOTO 4MCIA, 3alHCAHHOTO B
CUCTEME CUMCJIEHUS C OCHOBaHWEM, He mnpeBblmaromuM 10, BBIYUCICHUE
OOOOLIEHHBIX  XapaKTEPUCTHK  DJJEMEHTOB  MaccuBa  WJIM  YHUCIOBOM
MOCIIEI0BATEIBHOCTH (CyMMBI, TPOU3BENEHUS, CpeIHEro apupMeTH4EeCKoro,
MUHAMAJIBHOTO ¥  MaKCHUMAJBHOIO  JJIEMEHTOB, KOJMYECTBA  3JIEMEHTOB,
YAOBJIETBOPSIIOIIMX 33JaHHOMY YCIIOBHIO), COPTUPOBKY JIEMEHTOB MACCHBA;



yMEHUE WCIOJb30BaTh TaOJIMYHBIE (PENAIUOHHBIC) Oa3bl JIaHHBIX, B
YaCTHOCTH, COCTaBJIATh 3alpochl K 0a3aM JaHHBIX (B TOM YHCIE 3alpochl C
BBIUMCIISIEMBIMU TIOJIIMH), BBIMOJHATH COPTHPOBKY M TIOMCK 3amuceil B 0Oasze
JAHHBIX, HAMOJHATH pa3paboTaHHYO0 O0a3y [aHHBIX, YMEHHE HCIOIb30BaATh
AJIEKTPOHHBIC TaOMUIBI MJsi aHajdu3a, MPEACTABICHUS M OO0pabOTKU JaHHBIX
(BKJIIOYAsi BBIYHMCICHHE CYMMBI, CPETHETO apu(METHYECKOro, HAuOONBIIEro |
HAaMMEHBIIIEr0 3HAYCHH, PEIICHHE YPaBHEHUN );

YMEHHE HCMOJIb30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJEIH I aHAJIN3a
00BEKTOB U MPOIIECCOB: POPMYIHPOBATH 1I€JIb MOACIUPOBAHUS, BHIIOIHATH aHAIIN3
pe3yabpTaTOB, IMOJYYEHHBIX B XOAE MOJECIMPOBAHMS, OLEHUBATH COOTBETCTBUE
MOJIENIA MOJIETUPYEMOMY OOBEKTY WIHM HPOLECCY, MPEACTABIATh PE3YIbTaThl
MOJICJIMPOBAHUS B HAISITHOM BHJIE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIOJIb30BaHUEM PA3IUYHBIX HU(PPOBBIX TEXHOJIOTUNA, TOHUMAHUE BO3MOXKHOCTEN
HM(POBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYr, LU(PPOBBIX 00pa3oBaTEIbHBIX
CEPBUCOB, ITOHUMAaHME  BO3MOXXHOCTEM M  OrPAaHUYEHUN  TEXHOJIOTMH
MCKYCCTBEHHOI'O MHTEJJIEKTA B PA3IMYHBIX 00JIACTAX, HAJIMYUE TIPEICTaBICHUNA 00
UCIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHI B Pa3IMYHbIX TPO(HEeCCHOHATBHBIX

cepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iejioB U TeM nugpoBbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. ludpoBasi rpamoTHOCTH
11 Komnbprotep: annapaTHoe U IporpaMMHOE 6 Bbu6moreka [JOK
' obecrieuenue, (haiioBas cucreMa https://m.edsoo.ru/af8b25f4
Uroro no pazueny 6
Pa3znen 2. Teopernueckue 0CHOBBI MH(POPMATHKH
21 WNndopmanus n napopmarioHHse 5 bubnuoreka [IOK
' IPOLECCH https://m.edsoo.ru/af8b25f4
27 [TpencraBienne nHGpOpMaIUK B g bubmmnoreka HOK
' KOMIIBIOTEPE https://m.edsoo.ru/af8b25f4
bubmmoteka IIOK
23 C) 0 8 1
HOMCHIRL TChpRL HOTHI https://m.edsoo.ru/af8b254
Hroro no pazneny 21
Pasnen 3. UnpopMannoHHbIe TEXHOJIOTHH
TexHonoruu o0pabOTKH TEKCTOBOM,
3.1 rpadu4eckoil 1 MyJIbTUMEANHHON 7 1 bubnmorera LHOK
' P Y s https://m.edsoo.ru/af8b25f4
uHpopMauu
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10 34 5 0

[TPOTPAMME



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
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11 KJIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznea 1. ludpoBasi rpamoTHOCTH
bubmuoreka [JOK
1.1 C 5
eTeBble HH(POPMAIIMOHHBIE TEXHOJIOTUU hitps:/m.cdsoo.ru/f47857¢0
bu6mmoreka [IOK
1.2 OcCHOBBI COLIMATIBHON UH()OPMATUKH 3
t $op https://m.edsoo.ru/f47857¢0
Hroro no pazneny 8
Pasnen 2. Teopernueckue 0CHOBbI HH(POPMATUKH
bubmuorexa [JOK
2.1 NHdopManrnoHHOE MOJIETUPOBAHUE 5 1
Gopwan ACTIp https://m.edsoo.ru/f47857¢0
Hroro no pazneny 5
Pasnen 3. AinropuT™Mbl M1 IPpOrpaMMHUpOBaHue
31 ANTOPUTMBI U 2JIEMEHTHI 1 1 bubnnorexka [JOK
' [IPOrpaMMHUPOBaHUS https://m.edsoo.ru/f47857e0
Hroro no pazneny 11
Pasnen 4. UndpopManmoHHbIe TEXHOJIOTHHI
bu6mmorexa [IOK
4.1 C) 0 6
HICKTPOTHBIE TADTHILA https://m.edsoo.ru/f47857¢0
b K
4.2 ba3bl jaHHBIX 2 nbmmorexa O

https://m.edsoo.ru/f47857¢e0
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bubmuoreka [JOK

4.3 CpencTBa HCKYCCTBEHHOI'O MHTEIUIEKTA 2
pedl y ‘ https://m.edsoo.ru/f47857¢e0

Hroro no pazneny 10

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 34 2 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBLIE
Tema ypoka Koutpoasubie IIpakTuueckue A bp
n/n Bceero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Texnuka 0€30I1aCHOCTH ¥ TUTHEHA
1 npu padoTe ¢ KOMIIbIOTEpAMU 1 bubmmorexa LOK
pHp pamH. https://m.edsoo.ru/820e7a19
[IpuHuuMIBl paboOTHl KOMITBIOTEPA
) TenaeHIUU pa3BUTHS 1 bubnunoreka LIOK
KOMITBIOTEPHBIX TEXHOJIOTMH https://m.edsoo.ru/06b14abb
3 [Tporpammuoe obecnieueHme 1 Bbu6mmotreka [JOK
KOMIIBIOTEPA https://m.edsoo.ru/dc08b2c6
bubnunoreka LIOK
4 O I 1
nepanuu ¢ ¢painamMu 1 mankaMu https://m.edsoo.ru/228¢ee427
5 Pa6ora ¢ npukiagHeIM | bubmuoreka [IOK
MIPOrpaMMHBIM 00ecTieYeHUEM https://m.edsoo.ru/cdfae35e
3akoHOaTeNLCTBO Poccuiickoi
6 deneparnuu B od1acTu 1 bubnmorexa [IOK
Aiepatt https://m.edsoo.ru/06a855bf
MPOrpaMMHOTO 00ecTIeueHUs
7 JIBOoM4HOE KOAUPOBAHNE 1 bubmorexa HOK
AP https://m.edsoo.ru/38214cec
2 [Toaxoas! K U3MEPEHUIO 1 bubnunorexa LIOK
uHpopMauu https://m.edsoo.ru/9deef96b
NudbopManimoHHBIE TIPOIIECCHI.
dop PO but6mmoreka [IOK
9 [lepenaua u xpanenue 1

uHpopMauu

https://m.edsoo.ru/da4dd13d



https://m.edsoo.ru/820e7a19
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bubnunorexa LIOK

10 O6pad
paborTKa nnpopmari https://m.eds00.ru/60£2394f
1 CucreMbl, KOMIOHEHTBI CUCTEM U bubnuorexa [IOK
HUX B3aMMOJEHCTBHE https://m.edsoo.ru/abbcd321
bubnunorexa LIOK
12 C
HCTEMBL CHHCIICHHA https:/m.eds0o.ru/b3b712c0
AJropuT™MBI IEpeBojia yucen u3 P-
. bubnuorexa [JOK
13 WYHOU CUCTEMBI CUHCIIEHUS B
https://m.edsoo.ru/06¢384e6
JECSITUUHYIO U 00paTHO
JIBon4Has, BOCbMEpUYHAs U
14 IIeCTHaAATEPUIHAS CUCTEMEI bubnnorexa [IOK
AaTep https://m.edsoo.ru/abbed321
CUMCJIEHUSI
Apudmerrnyeckue orepaniu B
15 H(I:zn(b HOHHBIX CI/ICTGMEXH bubnmorexa [IOK
1 https://m.edsoo.ru/de2¢5353
CUMCJIEHUSI
IIpencraBneHue LENBIX U
16 Bep ECTBGHHLIX qlilcen B IIaMATH Bubmiorexa OK
B https://m.edsoo.ru/b2010ebe
KOMIIbIOTEpA
bubmmoreka IIOK
17 Koauposanue TekcTOB
p https://m.edsoo.ru/8f8cd2¢cb
bubnmorexa LIOK
18 Koauposanune n3o0paxxeHuit
p p https://m.edsoo.ru/5dd23ae4
bu6nunorexa LIOK
19 Ko, OBaHHE 3BYyKa
JIPOBAHHE 3BYK https://m.edsoo.ru/a8b48364
20 BrickassiBanus. Jlornueckue bubmuoreka [{OK

oreparuu

https://m.edso0.ru/61d9006a
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Jlornyeckue BoipaskeHus. TaOmuIbI

21 HWCTUHHOCTHU JIOTUYECKHUX bubmorexa HOK
. https://m.edsoo.ru/4c662a0d
BBIPAYKECHU I

2 Jlormyeckue onepanuu U onepauuu bubnmnoreka HOK
HaJl MHO>KE€CTBaMHU https://m.edsoo.ru/ad7328fc

bub6nmoreka [IOK

23 3 0

AKOHBL AT COPHT JIOTHIKH https://m.edsoo.ru/4fad160e

24 Pemienue nmpocTelmmx J0ru4ecKux bubnmnoreka HOK
YpaBHEHUU https://m.edsoo.ru/bb9d8b7f
Jloruueckue GpyHKIUU.

25 ITocTpoeHune JTOru4ecKoro bubnnoreka [JOK
BBIP)KCHUS C IAHHOW TaOIuIIei https://m.edsoo.ru/f1593521
HCTUHHOCTH

2% Jlornueckue 31eMEHTHI bubnunoreka LIOK
KOMIIBIOTEPA https://m.edsoo.ru/46ba058b
KonTponbhas pabota no teme

27 "TeopeTHUeCKHE OCHOBBI bubmmorexa HOK

p " https://m.edsoo.ru/5fad1b53
MH(OPMATUKU

)3 TexcToBbIN IpoOLIECCOP U €T0 bubmuoreka [IOK
0a30BEIC BO3MOXKHOCTH https://m.edsoo.ru/aa862¢53
Komnnekrusnas paborta ¢

29 okymeHTOM. [IpaBuna bubmmorera OK
HOKY P https://m.edsoo.ru/aaba738c
oopmienus pedepara

but6mmorekxa [IOK
30 PactpoBas rpaduka
P pad https://m.edsoo.ru/bOececed
31 Bekropnas rpaduxa bubmmorexa [IOK

https://m.eds00.ru/c68619bb
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Coznanue u npeobpa3oBaHue

32 ayJIHOBU3YyalIbHBIX 00BHEKTOB 1 bubmorexa [IOK
YA Y ' https://m.edsoo.ru/45633de5

KomnbroTepHblie mpe3eHTanuu
ITpuHIUIBI HOCTPOCHUS U

33 ep aKI;I/I OBaHH;pT EXMEPHBIX 1 bubmorexa LOK
et Up p p https://m.edsoo.ru/d7253a6a
Moenei
KontposbHas paboTa mo teme

34 "TexHomoruu 00paboTKH 1 bubnuoreka [JOK
TEKCTOBOM, rpaduueckoit u https://m.edsoo.ru/acc1db62
MYJIbTHMEINIHON nH(popManmn"

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

YT'pO35bl, CBA3aHHLIC C

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne aTa nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuueckue A p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[IpuHIMIIBI TOCTPOCHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIIbIOTEpHBIX ceTell. CeTeBble 1 bubnuoreka [IOK
npotokoiibl. Ceth HTEPHET. https://m.edsoo.ru/04ed7e2d
Anpecanus B cetu HTEpHET.
Cucrema IOMEHHBIX UMEH
Beb6-caiit. Beb-cTpanwuiia.
B3aumoneiictBue 6paysepa ¢ BeO-

5 cepBepoM. /luHamuyeckue 1 bubnmnoreka [JOK
cTpaHullbl. Pa3paboTka nHTEpHET- https://m.edsoo.ru/189f67¢7
npuiiokeHui (caiitoB). CeteBoe
XpaHeHHUe TaHHbIX
Bunpl 1eITeIbHOCTH B CETH | bu6mmoreka [JOK
WNurepuer. Cepucel UnTepHera https://m.edsoo.ru/f51ef401
CereBoii aTuker. [Ipobiema bubmnorexa LIOK

4 S ——— 1 https://m.edsoo.ru/b0e87321

y https://m.edsoo.ru/50da30fb
HHpopMaIH https://m.edsoo.ru/5248229
I'ocynapcTBeHHBIE DIEKTPOHHBIE
ce :Ifllcg u ycayru. OTK EITLIG 1 bubmorexa HOK
P YCIYHHL TP https://m.edsoo.ru/1658594e
o0Opa3oBaTeNnbHbIE PECYPCHI
6 TexHoreHHbIE U PKOHOMHYECKUE 1 bubmuorexa [JOK

https://m.edsoo.ru/68ac9784



https://m.edsoo.ru/04ed7e2d
https://m.edsoo.ru/189f67e7
https://m.edsoo.ru/f51ef401
https://m.edsoo.ru/b0e87321
https://m.edsoo.ru/50da30fb
https://m.edsoo.ru/5248229e
https://m.edsoo.ru/1658594e
https://m.edsoo.ru/68ac9784

ucnons3zoBanuem UKT. 3amura
nHpopMaluy 1 nHGOpMaITMOHHASL
0€301acHOCTh

BpenonocHoe nporpamMMHoe

bubmuoreka [JOK

peUICHUA 3a/1a4 Ha KOMIIBIOTEPC

7 obecrieyeHre u crnocoObl 6OpHOBI ¢
HeHeHHe 1 e A e https://m.edso0.ru/039e1c9b
HUM
Opranuszanys JM4HOTO apXuBa
g uHpopmanuu. MudopmarmoHHbie bubnuoreka [IOK
TEXHOJIOTUH | NpodeccnoHabHAs https://m.edsoo.ru/7981dbas
NeSTeTbHOCTh
Mopenu 1 MoAeIUpOBaHUE.
9 [IpencraBnenue pe3yabTaToB bubmmorexa [TOK
Pell pesy https://m.edsoo.ru/abbecd321
MOJICIIUPOBAHUS
I'padsr. Pemenue
10 AITOPUTMHUYECKUX 3a]1a4 bubmorexa HOK
P A https://m.eds00.ru/079bc818
CBSI3aHHBIX C aHAM30M TpadoB
1 JepeBbs. JIMCKpETHBIE UTPHI ABYX bubnuoteka [JOK
UTPOKOB C MOJIHOM nHpopManuei https://m.edsoo.ru/68a2d279
Hcnonb3zoBanue rpagoB U 1€pEBHEB
rpad AeP bubmuorexa [JOK
12 IIpU ONUCAaHUU OOBEKTOB U
https://m.edso00.ru/82cb0c49
MIPOIIECCOB OKPYKAIOIIEr0 MUpa
KonTponbHas pabota mo teme
13 "MrbopManonHoe bubmuorexa [JOK
pMatt " https://m.edsoo.ru/4b24ce20
MOJICIIUPOBAHNE
14 AHanu3 alropuTMOB. DTaIlbl bubnnoreka [JOK

https://m.edsoo.ru/c1535090



https://m.edsoo.ru/039e1c9b
https://m.edsoo.ru/7981dba5
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/079bc8f8
https://m.edsoo.ru/68a2d279
https://m.edsoo.ru/82cb0c49
https://m.edsoo.ru/4b24ce20
https://m.edsoo.ru/c1535090

SI3BIK IPOrpaMMHPOBAHHS.

bubmuorexa [JOK

15 OCHOBHBIE KOHCTPYKITUH S3bIKA hitps://m.cdsoo.rw/301241 1
nporpaMMupoBaHusl. THIIBI TaHHBIX
bubmuorexa [JOK
1 B .
6 erBieHus. CoCTaBHbBIC YCIIOBUS hitps://m.cdsoo.rw/e1b7db2d
17 Huxnsl ¢ yenoBueM. L{ukiibl o bubmuoreka [JOK
IIEPEMEHHOMN https://m.edsoo.ru/10ab9353
Pa3zpaboTka u nporpamMmmHas
18 eaima ust anrlc)) rI;I];’)FMOB CIICHUS bubmorexa HOK
P H P P https://m.edsoo.ru/5d4f7ac9
THIIOBBIX 33724
Pa3zpaboTka u nporpamMmHas
19 eaima ust anrl?) l;/IpTMOB eIIeHUs bubmorexa HOK
P " P P https://m.edsoo.ru/72al1b12
3aJ1a4 METOJIOM Tiepedopa
bubmuorexa [JOK
20 O06pabd
pabOTia CHMBOIBHRIX ZBHbX https://m.edsoo.ru/2d234361
bu6mmoreka [JOK
21 Tab
a0JIMYHbIC BEIMUMHBI (MAaCCHUBBI) hitps-//m.edsoo.ru/b37f7cal
22 CopTupoBKa 0JITHOMEPHOTO MacCcHBa bubmmorexa [TOK
pTHp A P https://m.edsoo0.ru/660ff291
bu6mmoreka [JOK
23 I1
OZUIPOTPaMMB! https://m.edsoo.ru/3bb7214a
Kontponbnas paboTa mo teme
24 "AJ'I:(I)) UTMBI If 2JIEMEHTHI bubmorexa HOK
P " https://m.edsoo.ru/2{f5fd90
MIPOTPaMMHUPOBAHUS
)5 Amnanu3 naHabix. OCHOBHBIE 33/1a4U bubnmoreka [JOK

a”Han3a JaHHBIX

https://m.edso0.ru/096dddd8



https://m.edsoo.ru/3012411
https://m.edsoo.ru/e1b7db2d
https://m.edsoo.ru/10ab9353
https://m.edsoo.ru/5d4f7ac9
https://m.edsoo.ru/72a11b12
https://m.edsoo.ru/2d234361
https://m.edsoo.ru/b37f7ca0
https://m.edsoo.ru/660ff291
https://m.edsoo.ru/3bb7214a
https://m.edsoo.ru/2ff5fd90
https://m.edsoo.ru/096dddd8

HOCJ’IGILOB&TCJ’IBHOCTB peIICHUA

bubmuorexa [JOK

26 3aJla4 aHaJIM3a JaHHBIX ! bubmorera [TOK
s A https://m.edsoo.ru/e0e7ee3b
bu6mmoreka [IOK
27 AnHann3 JaHHBIX C TOMOIIBIO 1 https://m.edsoo.ru/e0aaf73a
AJICKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
73 KommnbrorepHo-mMaremMaTudeckue 1 bubnuoreka [IOK
MOJICIH https://m.edsoo.ru/2e62e4a7
29 PaGota ¢ roToBOI KOMIBIOTEPHOM 1 bubnuorexa [JOK
MOJEIBIO https://m.edsoo.ru/2ac0c441
30 HucneHHoe penieHne ypaBHEHUM ¢ 1 bubnuorexa [JOK
MTOMOIIIBIO TIOI0Opa ImapameTpa https://m.edso0.ru/c5699db9
31 Tabnuunele (pesuoHHbIE) Oa3bl 1 bubnnoreka [JOK
JTaHHBIX https://m.edsoo.ru/87468fbd
bu6mmoreka [JOK
32 Pa6 i 0a3oii 1
abOTa € TOTOBOM DAOHM AATHBIX https://m.eds00.ru/487808d8
1 CpencTtBa UCKYCCTBEHHOTO 1 bubnunorexa [JOK
HHTEJICKTA https://m.eds00.ru/9¢62b830
[IepcnexkTuBel pa3BUTHSA
34 KOMIIbIOTE€PHBIX 1 bubmorera [JOK
p https://m.edsoo.ru/5225af37
MHTEJUIEKTyaJIbHBIX CUCTEM
OBHIEE KOJIMYECTBO YACOB I10 14
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https://m.edsoo.ru/e0aaf73a
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

1

1.1

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

#i##Par###l 1o Teme «ludpoBas rpaMOTHOCTHY

#H##Par###Brnanenue TmpeACTaBICHUAMH O poiad  HHGOpPMAIUU U
CBSA3aHHBIX C HEH NPOIECCOB B MPHUPOJAE, TEXHUKE U OOIIECTBE,
MOHITHSIMH «UHPOPMAIUN, «THPOPMAITMOHHEIN ITPOIIECC, «CHCTEMay,
«KOMITOHEHTBI CUCTEMBI», «CHUCTEMHBIH 3PQdeKT», «uH(DOpMAIMOHHAS
CHUCTEMa», «CHUCTEMa YINpaBJICHUS»; BIAJCHHE METOJaMU IOHCKa
uHpopmanuu B cetu HWHTEpHET; yMeHHE KpPUTUYECKH OLICHUBATh

uH(pOopMalLKIO, IOTyUYEeHHYI0 U3 cetu HTepHer

1.2

#H#HPar###YMenue xapaktepu3oBaTh OOJIbIIME JIaHHBIE, MPUBOAUTH

MNPUMEPBI HCTOYHUKOB UX MMOJTYYCHHA U HAITPABJIICHUA MCIIOJIB30BaAHUA

1.3

#i#Parf##loniMaHie  OCHOBHBIX  NPHUHLMIIOB  yCTpoOilcTBa |
(YHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAlMOHAPHBIX M MOOMIIBHBIX
KOMIIBIOTEPOB; TEHJAEHIMI pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHUH;
BJaJICHUE HaBbIKaMM pabOThl C ONEPALMOHHBIMU CHUCTEMaMU U
OCHOBHBIMH BHJIaMH TIPOTPAMMHOTO OO€CHeueHHs] JUIsl PEelICHUs

y4eOHBIX 3a71a4 110 BEIOpAHHOM CrIeIUaTN3aluN

#HiPar## 1o Teme «Teopernueckue 0OCHOBBI HH()OPMATUKI

2.1

2.2

##HPar###loniMaHie  OCHOBHBIX ~ NPUHLUIIOB  JTUCKPETH3ALUN
Pa3INYHbBIX BUJIOB uHpOpMaINH; yMEHue OIpeNeNATh
UHPOPMALIMOHHBIH O00BEM TEKCTOBBIX, TIpaUYEeCKUX U 3BYKOBBIX

JAaHHBIX IPH 3aJaHHBIX IMapaMeTpax JUCKPECTU3allnn

HiHPar#i##YMeHne CTpOUTh HEPAaBHOMEPHBIE KOJbI, JOIMYCKAIOLIUe
OJIHO3HAYHOE JIEKOJUpOBaHUE COOOUIeHUH (Impe@UuKCHBIE KOAbI);
UCIIOJIb30BATh MPOCTEHIIINE KOJIbI, KOTOPBIE MTO3BOJISIOT 00HAPYKUBATh U

HCIIPABJIATH OIINOKH Ipu 1nepeaadyc JaHHbIX

23

##HPar###Brnanenue TEOPETUYECKUM  alMapaToM, MO3BOJISIOLIUM
OCYIICCTBIISATh TMPEACTABICHUE 3aJaHHOTO HATypajJbHOTO 4YHCIA B

Pa3IUYHBIX CUCTEMaxX CHHUCIICHHUA




24

##HPar####Brnanenue TEOPETUYECKUM  alMapaTtoM, MO3BOJISIOLIUM
BBHITIONHATh TPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, WCIONB3Ys

3aKOHBI aJIFG6pBI JJOT'MKHN

###Par##l 1o Teme «MHPOpMAIIMOHHBIE TEXHOJIOTHUI

3.1

HH#Par#H#H#YMeHue  co3laBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIC
JOKYMEHTbl ¥ JEMOHCTPAallMOHHBbIE MaTepHalibl C MCIOJIb30BaHUEM
BO3MOKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB M OOJa4YHbIX

CEPBHCOB

3.2

33

11 KIIACC

Kon
NpoBepPsIeMoro
pe3yJjbTara

1

1.1

1.2

HiHParf##YMenue UCHOJIb30BaTh TaOJUMYHbIE (PESILIMOHHBIE) Oa3bl
JaHHBIX, B YaCTHOCTH, COCTABJIATH 3allpOChbl B Oazax JaHHBIX (B TOM
YUCJIE BBIYMCISIEMBIC 3alpOChl), BBINOJIHATH COPTHUPOBKY M IIOHMCK

3amucel B 0aze JaHHBIX, HAIIOJIHATH pa3pa60TaHHy10 633y JaHHBIX

#H##Par###YMeHHe HUCIIOIb30BaTh JIEKTPOHHBIC TAOIHIIBI JIJI aHAIN3a,
npencTaBieHuss U 00pabOTKU JaHHBIX (BKIIIOYas BBIYMCICHHUE CYMMBI,
cpenHero apu(MeTHIecKoro, HaudOIbIIEr0 ¥ HAMMEHBIIIETO 3HAUCHUH,

pelieHre ypaBHEeHUH )

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUS] OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeaHero 001ero 06pa3oBaHus

#i#Par#t#] 1o Teme «LludpoBast rpaMOTHOCTB)

#H#HParf##Hanuune npencTaBleHU O KOMIIBIOTEPHBIX CETAX U UX
pOJM B COBPEMEHHOM MHpeE; 00 OOLIMX MPHUHIUMNAX pa3pabOTKH U

(GYHKIIMOHUPOBAHUSI UHTEPHET-IIPUIIOKEHU I

H##HParfi##YMenue OpraHu3oBBIBaTh JIMYHOE WH(GOPMALMOHHOE
MIPOCTPAHCTBO C HCIOJIb30BAHUEM DA3JIUYHBIX CPEACTB LU(POBBIX
TEXHOJIOTUH; TOHMMaHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
rOCYJJapCTBEHHBIX YCIYT, HHU(POBBIX 00Pa30BaTEIBHBIX CEPBUCOB;
IIOHUMaHWE  BO3MOXHOCTEM W OrPaHUYEHHM  TEXHOJIOTHUU
HCKYCCTBEHHOI'O MHTEJUIEKTa B Pa3JIMYHBIX O0OJACTSIX; HaIUYue
IpeCTaBICHUN 00 NCIOIB30BAHUN MH(OPMAITIOHHBIX TEXHOJIOTHI B

Pa3INYHBIX TPOPECCHOHATBHBIX Chepax

#i#Par#t#] 1o Teme «TeopeTnuecknue OCHOBBI HH()OPMATUKID)




2.1

##HPar###Brnanenue TEOPETUUECKUM ammapaToM, IO3BOJISIOIINM
OTIPECIATh KPaTYalIni MyTh BO B3BEIICHHOM Tpade U KOJTMIECTBO

MyTel MEeX]ly BEpIIMHAMUA OPUEHTHUPOBAHHOTO AlIMKIMYECKOro rpada

#HiHPar###] 1o TeMe «AJITOPUTMBI U IPOTPAMMHUPOBAHUEY

3.1

HH##HParf##YMeHue 4yuTaTh U NOHUMATh MPOTrPaMMBbl, peaIU3yIOLue
HECJI0)KHBIE AITOPUTMBI 00PAOOTKH YUCIOBBIX U TEKCTOBBIX JaHHBIX
(B TOM YHCIE€ MacCHBOB M CUMBOJBHBIX CTPOK) HAa BBHIODAaHHOM JUIS
U3yYeHHUs] YHUBEPCAIBHOM S3BIKE MPOrPAaMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#); yMeHue aHanu3upoBaTh
QJITOPUTMBI C HCIIOJIb30BaHUEM TaOJIUI] TPACCUPOBKH; ONIPEACIATH Oe3
UCIIOJIb30BAHUS KOMITBIOTEPA PE3YJIbTAThl BHITOJHEHUS HECIOXKHBIX
POTPaMM, BKIIFOYAIOIINX IMKJIbI, BETBJICHHUS U TOANPOTPaMMBI, IPU

3aJaHHbIX UCXOAHBIX JaHHBIX

3.2

Hi#Par#Ht#Ymerne MoIUQUIIMPOBATh TOTOBBIE IPOTPAMMBI IS
pelIeHnsT HOBBIX 3ajad, MCIIOJIb30BaTh MX B CBOMX IpPOrpaMMmax B

KauyeCcTBe MOANPOrpamm (mpouenyp, GyHKIIHiL)

3.3

H##HPar##H#YMeHne peanu3oBaTh ATanbl  pelIeHUs 3aJad  Ha
KOMIIBIOTEPE; YMEHHE Peau30BbIBaTh Ha BEIOPAHHOM JIJISl U3YUYEHUS
SI3BIKE MPOTpaMMHUpOBaHus BeIcOKoro ypoBHsi ([Tackans, Python, Java,
C++, C#) TumOBBIE aNTOPUTMBI OOpPaOOTKM YHCET, YHCIOBBIX
MOCNIE0BATENHHOCTEN U MAacCHBOB: MPEJCTaBICHHE 4YHCIa B BUJE
Habopa TMPOCTBIX COMHOMKUTENEH; HaXOXJICHHE MaKCUMAallbHON
(MMHMManbHOM) LM(PHl HATypalbHOIO YMCIA, 3alMCAHHOTO B
CUCTEME CUMCJIEHHMs C OCHOBaHMEM, He mnpesblmamomuM 10;
BBIUHCIICHHE 0OO0OIIEHHBIX XapaKTePUCTHK AJIEMEHTOB MAacCHUBa WU
YHUCIOBOM IOCIEA0BATENILHOCTH (CYMMBI, MPOU3BEACHUS CPEIHETO
apu(QMEeTUYECKOro, MUHUMAJIBHOTO W MAaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJIMUECTBA AJIEMEHTOB, YJOBJIETBOPSAIOIINX 33aJaHHOMY YCJIOBHIO);

COPTUPOBKY 2JICMCHTOB MAaCCUBa

##Par##l 1o Teme «MHPOpMAIIMOHHBIE TEXHOJIOTHUM

4.1

H##HParfi##YMeHne UCNONb30BaTh KOMIBIOTEPHO-MAaTEMaTHYECKHE
MOJIENIN JIJIs1 aHaIu3a OOBEKTOB U MPOLECCOB: (OPMYIUPOBAThH LN
MOJICIIMPOBAHUS, BBINOJIHATh aHAJIM3 PE3yJbTaTOB, MOJYYEHHBIX B
XOZ€  MOJCNMPOBAHMS;,  OICHMWBATh  aJEKBATHOCTb  MOJIEIU
MOZIETTHPYEMOMY OOBEKTY HIIH IPOLECCY; MPEICTABIATh PE3YIbTaThI

MOZACIIMPOBAHUA B HATTIAAHOM BUC




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 #iPartH# ludpoBas rpaMOTHOCTD

11 #H#HPar##] Ipununnel paboTbl KoMIbtoTepa. [lepcoHanbHbBIN KOMITBIOTED.
' Br160p KoH(HUTYpaliy KOMITBIOTEpPa B 3aBUCHMOCTH OT PEIIAeMbIX 3a/1a4

H##H#Par#H#H##OCHOBHBIE TEHIECHLUMHU Pa3BUTHUSI KOMIBIOTEPHBIX TEXHOJOIHM.
- [MapannensHbie BBIYHCIICHUSL. MHoromnporeccopHbie CHCTEMBI.
CynepKoMIbIOTEpHI. MUKPOKOHTPOJIIEPHI. PoGorusupoBanHble

IIPOU3BOJICTBA
#HiHPart#H##®aitnoBas cucrema. [louck B (aiinoBoii cucreme. Opranuzanus
1.3 XpaHeHus: U 0O0pabOTKMU JaHHBIX C MCIIOJIb30BAHMEM HHTEPHET-CEPBUCOB,

00JIaYHBIX TEXHOJOTUH M MOOMIIBHBIX YCTpOﬁCTB

2 #HiHPar#H## TeopeTueckrie OCHOBbI HHPOPMATUKU

51 #iHPart##lnopmanms,  maHHBIE W 3HAHUSA. Y HHUBEPCAJIbHOCTH
' JUCKPETHOTO TpeCTaBIeHUs nH(opManuu. J[BONIHOE KOJIUPOBAHHE

2.2 ###Par###PaBHOMEepHBIC U HEpaBHOMEPHBIE KOJIBI. Y ciioBre DaHo

##HPar#H##lonxonpl Kk n3mepenHuto uHpopMmanuu. CynHOCTE 00BEMHOIO
(anpaBuTHOTO) MOIX0/IA K U3MEPEHUIO HHPOPMAIINH, ONIpeiesieHne ouTa ¢
TOYKH 3peHus anhaBUTHOTO MOAXO0/IA, CBSI3b MEXKIY pazMepoM andaBuTa
53 MHGOPMAIIMOHHBIM ~ BECOM  CHMBOJIa (B NPEANONOXKEHUH O
' PaBHOBEPOSITHOCTH TIOSIBIIEHUSI CHMBOJIOB), CBSI3b MEXIY €IWHUIIAMHA
m3mepenus: uHpopmanuu: Out, Oaitr, Koaitr, Mbaiit, ['6aitr. CyurHocTb
COJIEpKATENBHOTO (BEPOSATHOCTHOTO) MOJX0/1a K U3MEPEHUI0 HH(POpMaLINH,

OIIPCACIICHUC outa c MMo3nnuu COACPIKAHUS COO6H_I6HI/I$I

#H#Par#Ht# Inpopmarimonnsle  mponeccel.  [lepenaua  nHpopmanmu.
"4 Hcrounnk, mpuéMHHK, KaHAI CBSI3M, CHTHAJN, KOJMpoBaHWE. VckaxeHue
nHpopmanmy 1pu nepenade. CKOpOCTh Mepeaun TaHHBIX 0 KaHAITy CBSI3H.

Xpanenue uHpopMmaiu, 00bEM NamsaTu

#i#Par##Crucrempl. KOMIOHEHTHI CHCTEMBI UM KX B3aUMOJEHCTBHE.
2.5 Cucrembl ympaBieHUs. YTpaBieHHE KaK HH()OPMAIMOHHBIA TMpoIiecce.

OOpatHas CBsI3b




2.6

#H#HPar###Cucrembl cuncnenus. Pa3BépHyTas 3amuch LETBIX M JIPOOHBIX
qucesl B IO3MLIMOHHBIX CHCTeMax cuuciieHus. CBOHCTBAa MO3WIIMOHHOW
3aIyCH YHUCia: KOJMYECTBO MU(P B 3alMCH, NPU3HAK JETMMOCTH YHCIa Ha
OCHOBaHME CHUCTEMBI CUHCIECHUSA. AJITOPUTM IEPEBOAA LIEIO0ro yucna u3 P-
WYHOM CHCTEMBI CUHCIICHUS B JECATUYHYIO. AJITOPUTM NEPEeBOIa KOHEUHOU
P-muynoit npo0Om B JecATHUHYIO. AJTOPUTM II€peBOJa LENOr0 YHCIa M3
JECATHYHOIN CHUCTeMBbI cuucieHus B P-munyto. J[BonuHas, BOCbMEepUYHAs U
[IECTHAAATEPUYHASI CHCTEMBbl CUMCIICHUS, TIEPEBOJ YUCENl MEXKIY STHMHU
cucreMamM. Apu(PMETHYECKHE ONepaly B MO3UIMOHHBIX CHCTEMax

CUMCIICHUA

2.7

###Par### IpencTaBieHue 1eENbIX W BEIIECTBEHHBIX YHMCEN B IaMSITH

KOMIIBOTCpaA

2.8

2.9

2.10

###Par###KonupoBanne TtekcroB. KommpoBka ASCII. OpHoOalTHBIE
koaupoBku. Crangapt UNICODE. KomupoBka UTF-8. Omnpenenenue

MH()OPMAMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUN

##HPartH##Konupoanne u3oOpakenuid. OueHka HHOOPMALIMOHHOTO
o0BéMa pacTpoBOoro rpaduyecKoro HW300pakeHUsS TPU  3aTAHHOM
paspelieHuy u riryouHe koaupoBaHus 1Beta. Koguposanue 3Byka. OneHka
nH(OpPMAaLIMOHHOTO 00BEMA 3BYKOBBIX JAaHHBIX IpPHU 3aJ@aHHBIX YacTOTE

JAUCKPCTU3alIU U Pa3pPAIHOCTH KOAUPOBAHHUA

#i#HPartH# AnreOpa noruku. BeickaspiBanus. Jlormdeckue —oreparum.
Tabmuupl  WCTUHHOCTH  JIOTUYECKMX  OMEpauil  <«JIM3BIOHKITUS,
«KOHBIOHKITHSD, «UHBEPCHUSI, CUMILTHKAIIHA, «IKBUBAJICHIIUD?.
Jlornueckue BbIpakeHUsI. BbIunciieHre JOru4ecKoro 3Ha4YeHus COCTABHOTO
BBICKA3bIBAaHUS IIPU U3BECTHBIX 3HAYEHUSX BXOAAIIMX B HETO AIIEMEHTAPHBIX
BbICKa3bIBaHUW.  TaOMUIbI HUCTUHHOCTH  JIOTHYECKUX  BBIPOKCHHI.
Jlornueckue omnepanuu U oneparuu HaJl MHOKecTBamu. [IpumMepsl 3aKOHOB
anreOppl  JIOTHKW.  OKBUBAJCHTHBIE  MPEOOPa3OBaHUSI  JOTHUYECKHX
BhIpakeHUH. Jlornueckue ¢pyHkuuu. [ToctpoeHne moru4eckoro BeIpaKeHUS
C JTaHHOW TaOnuIEed MCTUHHOCTU. JIorMuecKue SJIEeMEHTHI KOMIIbIOTEpA.
Tpurrep. Cymmarop. IloctpoeHne cxeMbl Ha JIOTMYECKMX 3JEMEHTaxX IO
JIOTUYECKOMY  BBIPDQKEHHUIO. 3alUCh JIOTUYECKOTO  BBIPAKEHHUS 10

JIOTUYECKOH cXeMe

HH#HPar#H#InpopMallMOHHBIE TEXHOJIOTUU

3.1

#H##HPar#t# TexcToBblil mpoueccop. PenaktupoBanue u ¢GopmaTupoBaHHE.
ITpoBepka opdorpacduu u rpammaTiku. CpesncTBa MOMCKa U aBTO3aMEHBI B

TEKCTOBOM mpoueccope. Hcnons3oBanue cruned. CTpyKTypHpOBaHHBIE




TEKCTOBbIE JOKyMeHTBl. CHockH, ornaBieHue. OOnayHble CEpBUCHI.
KonnextuBHas paboTa ¢ ITOKyMEHTOM. MHCTpYMEHTHI PELeH3UPOBaHHS B
TEKCTOBBIX mpomeccopax. JlemoBas mepenucka. Pedepar. IlpaBmia
IUTHPOBAHUS MCTOYHUKOB M O(opmieHus OnbImorpaduueckux CChUIOK.

Odopmienne cycka JIUTepaTypbl

11 KITACC

Koxa
1

1.1

IIpoBepsieMblii 3JIeMeHT coepKAHUA
#iHPartH# ludpoBast rpaMOTHOCTH
HiHPar#H##1 [pyHLINIIBI TOCTPOEHUS U allapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX

cereil. CereBble mpotokoisil. Cerb MHTEpHET. Anpecanus B cetu MHTepHeT.

CucremMa TOMEHHBIX UMEH

#HiHPart#H## TeopeTrueckrie OCHOBbI HH(POPMATUKU

2.1

##HPar###Monenn u mozaenuposanue. Llenn monenupoBanus. CoOTBETCTBUE
MOJIETI MOJICTTPYyEMOMY 00BEKTy W rporieccy. dopmanu3anus mpukia HbIX
3agay. [IpencraBieHue pe3ysnbTaToB MOAEIMPOBAHHSA B BUAE, YIOOHOM ISt
BOCHIIPHUSATHS YEJIOBEKOM. ['padudeckoe TIpencTaBiICHUE MTaHHBIX (CXEMBI,

TaOIUIIBl, rpaduKn)

2.2

##HPar### padpl.  OcHoBHble  moHATUA. Bungel  rpados.  Pemenue
AITOPUTMUYECKUX 33734, CBS3aHHBIX C aHAJIW30M TpadoB (HOCTpOeHHE
ONTUMAJILHOTO IyTH MEXIy BepIIMHAaMH Trpada, OIpeJesieHue KOJINYecTBa

Pa3IMIHBIX HYTGI\/'I MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AlUKINYCCKOTO

rpaca)
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#iHPar##lepeBbs. bunapHoe nepeBo. J{MCKpeTHBIE UTPBI JIBYX UIPOKOB C
noHou mHpopmarme. [loctpoenue nepeBa nepedopa BapHaHTOB, ONHUCAHHE
CTpaTeTMM UIpel B  TaOMU4HOM  ¢opme. BBIMIpbINIHBIE  CTpAaTErHu.
Hcnonb3oBanue rpadoB U JEpeBbEB MpPHU ONHCAHUU OOBEKTOB M IPOLIECCOB

OKPYKAIOIIEro MUpa

H#HPar#H## AITOpUTMBI U TPOTPAMMUPOBAHHE

3.1

3.2

##Par###OnpeneneHrie  BO3MOXKHBIX — PE3yJIbTaTOB  pabOThl  IPOCTEHIINX
AJITOPUTMOB YIIPABJICHHUA HCIOJTHUTCIIAIMHU W BBIYHUCIWUTCIIBHBIX aJIlTOPUTMOB.
OmnpeneneHne HUCXOAHBIX JAaHHBIX, MPH KOTOPBIX aJTOPUTM MOXET JaThb

TpeOyeMBblii pe3ynbTaT

HAHParf##Tanbl peleHus 3aJa4 Ha KOMIIbIoTepe. SI3bIK MporpaMMHpOBaHUS

(ITackanb, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIIMH SI3bIKA




3.3

34

nporpaMMupOBaHUs. Tuner JaHHBIX: OCIOYMUCICHHBIC, BCIICCTBCHHEIC,
CHUMBOJIBHBIC, JIOTHYCCKHUC. BerBnenns. CocraBHBIE yCJI0OBUA. L[I/IKJ'IBI C

ycinoBueM. Lukibl o nepemenHoi. Mcnonb3oBanue TabIUIl TPaCCUPOBKU

###Par###Pa3paboTka M mporpaMMHas peanu3anusi aJrOPUTMOB PEIICHHS
TUIOBBIX 337a4 0a3oBoro ypoBHA. [Ipumepsl 3amau: airopuTmbl 00pabOTKU
KOHEUYHOM YHCIIOBOM MOCIIEIOBATEIHLHOCTH (BBIYUCIICHUE CYMM, POU3BEICHHUI,
KOJIMYECTBA PJIEMEHTOB C 33JJaHHBIMU CBOMCTBaMU ), AITOPUTMbI aHAJI3a 3aITUCH
4yycel B IO3UIMOHHOW CHUCTEME CYHCIEHUS, alTOPUTMbl pEHIeHHs 3aaad
MeTOJIOM Tepedopa (MOUCK HauOOobIIEro O0IIero ASTUTEN ABYX HATypaJIbHbIX

YHCell, MPOBEPKa YUCIIa Ha MPOCTOTY)

HHHPar###O0paboTKa CHMBOJIBHBIX JaHHBIX. BCTpOeHHBIE (YHKIMHU S3bIKA

IPOTPaMMHUPOBAHUS JIJIsl 00pabOTKH CHMBOJIBHBIX CTPOK

3.5

#H#HPar### Tabnunple  BENMWYMHBI  (MAacCUBBI). AJTOPUTMBI  paboOTBl ¢
3JIEMEHTAaMU MacCUBa C OJJHOKPATHBIM IPOCMOTPOM MacCHBa: CyMMHpPOBaHHUE
3JIEMEHTOB MAacCHBA, IOJACYET KOJUYECTBA (CyMMBI) 3JIEMEHTOB MAacCHBa,
YIIOBJICTBOPSIIOIIMX ~ 3aJaHHOMY  YCJOBUIO, HaxOXJIEHHE HauOOJIbIIEro
(HaMMEHbIIIEr0) 3HAYEHUs DBJIEMEHTOB MAacCHBa, HAXOXKIEHHE BTOPOIrO IIO
BEJIMYMHE HauOOJbIIEro (HAUMEHBIIET0) 3HAYEHUs, JIMHEHHBIM IOUCK
9JIEMEHTa, I[E€PEeCTaHOBKAa 3JEMEHTOB MacCMBa B OOpaTHOM HOpSJKe.
CopTupoBka 0lHOMEpHOro Maccupa. [IpocTbie METOABI COPTUPOBKH (HaIIpUMED,

METO/]I My3bIpbKa, METOJ] BIOOpa, COPTUPOBKA BCTaBKaMu). [loanporpammel

###Par###IHpopMallnOHHBIE TEXHOJIOTHUU

4.1

#H##Par###Ananns  nmamabix.  OCHOBHBIE — 337a4d  aHajiW3a  JaHHBIX:
MPOTHO3MPOBAHUE, KIIACCU(PUKANNS, KIAaCTepU3alUs, aHAIN3 OTKJIOHCHUH.
[TocnenoBarenbHOCTh pEIICHUs 3aJad aHaiu3a JAaHHBIX: COOp MEePBUYHBIX
JAHHBIX, OYUCTKA U OLIEHKAa KAa4eCTBa JAaHHBIX, BHIOOpD W (WJIHM) MOCTPOSHUE
MOJIeTIH, TIPeoOpa3oBaHME NAaHHBIX, BH3yalU3allds JAHHBIX, HHTEPIPETAIUs

pe3yJbTaToB

4.2

4.3

###Par### AHanu3 JaHHBIX C MOMOIIBIO DJIEKTPOHHBIX TaOIUIl. Berumcienue
CYMMBI, CpEeHEr0 apu(MeTHIecKOro, HanOOBIIEr0 ¥ HAMMEHBIIIETO 3HAYCHHIA

Juaria3oHa

HH#HParf##KoMIIBIOTEpHO-MAaTEMAaTUUECKUE MOJENHM. JTanbl KOMIBIOTEPHO-
MaTeMaTHYeCKOTr0 MOJECIMPOBAHUS: MOCTAaHOBKA 3a/1a4M, pa3paboTka MOIEIH,
TECTHPOBAHUE MOJIENIA, KOMITBIOTEPHBI JKCIIEPHUMEHT, aHaJH3 Pe3yIbTaTOB

MOACIINPOBAHUSA

4.4

##HPar#H##UncnenHoe peleHne ypaBHeHHH ¢ TOMOIIIbIO To00pa napamerpa




4.5

#i#HPartH## Tabnmuunple  (pemsimuoHHBIE)  0a3pl  AaHHBIX. Tabmuma  —
MPEJICTABJICHUE CBEJICHUN 00 OJHOTHUIHBIX 00OBekTax. Ilosme, 3ammch. Kitrou
Tabnuubl. PaboTa ¢ roToBoM 0a30i maHHBIX. 3anojgHeHne 0a3bl JaHHBIX. I1ouck,
COPTUPOBKA U (DUITBTpALUs 3amuceid. 3arpockl Ha BEIOOPKY JTaHHBIX. 3alPOCHI C
napaMmerpamMu. Beruucisiemple ToONs B 3ampocax. MHOroraOiuyHbie 0a3bl

JaHHBIX. Twunel cBs3el MCKIY Ta6J'II/IHaMI/I. 3anpocm K MHOTOTa0JIMYHEIM 0a3aMm

JaHHBIX

105) mynkT 113 monosHuthk noanmyHkToM 113.9 cnenyromero coaepkanus:

"113.9. B ¢enepanbHBIX 1 PETHOHANBHBIX MPOLEAYPaX OIEHKHA KauecTBa 0Opa3oBaHUs
UCIONIb3YeTCsl TepedyeHb (KoAu(UKATOp) pacHmpeleeHHbIX [0 KiaccaM IPOBEPsIeMBbIX
TpeOOBaHUH K pe3yJbTaTaM OCBOSHHUS OCHOBHON 0OOpa30BaTEIIBHON IMPOrPaMMBbI CPETHETO
o011ero 00pa3oBaHus U AIEMEHTOB COAEPKAHUS 110 MHPOPMATHKE.

Tabauua 13

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOl niporpammsl (10 kimacc)

Kon

HpOBCpHCMHC MNPEAMCETHBIC PE3YJIbTAThl OCBOCHUSA OCHOBHOM

MIPOBEPSIEMOTO 00pazoBaTenbHON MTPOTrpaMMbl CpeIHETO 00I1Iero 00pa3oBaHus
pe3ynbTara

1

ITo Teme "Ludposas rpaMoOTHOCTH"

1.1

Brnanenue mpezacraBieHusIMH O poiu MH(MOPMALMU U CBS3aHHBIX C HeH
MIPOIIECCOB B MPUPOJIC, TEXHUKE U 00IIeCTBE, MOHATUAMH "nHOpMmarus",
"uHpopManMOHHBIM mpouecc”, '"cucrema', "KOMIIOHEHTBl CHUCTEMBI",
"cuctemuslii  3¢pdexr", "uHpopmaumonHas cucrema", "cucrema
ynpaBieHus'"; BlIaJeHle METolaMH oucka HH(opMaiuu B cetu VIHTepHeT;
YMEHHE KPUTHUYECKH OLEHUBaTh WHGOPMAIUIO, IMOJYYEHHYIO W3 CETH
HNHurepHer

1.2

YMeHnue XapaKTCPU30BaATh OoJIbIIIHE AAaHHBIC, TPHUBOAUTL MPUMCEPLI
HNCTOYHHKOB UX MMOJTYYCHHUS U HAIIPABJICHUSA UCIIOJIB30BaHUA

1.3

[ToHMMaHue OCHOBHBIX NPUHIUIIOB YCTPOMCTBAa U (YHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHJICHIIMN
pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUH; BJaJieHWE HaBbIKaMH padOThI C
OINEPALMOHHBIMU CHCTEMAaMU U OCHOBHBIMH BHJAaMU IPOIPAMMHOIO
oOecrnieueHus AJis petieHus yaeOHBIX 3a/1a4 110 BBIOPaHHOM crienuanu3aniu

ITo Teme "Teopernyeckue OCHOBBI HHGOPMATUKH"

2.1

[ToHMMaHue OCHOBHBIX NPHHLMIIOB AMCKPETU3AaLUU DPA3JIMUYHBIX BHUAOB
uH(pOpMallMK; YMEHHE ONPENeNaTh HHHOPMALIMOHHBIH 00BEM TEKCTOBBIX,
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rpadpuUecKuX M 3BYKOBBIX JIaHHBIX T@IpH 3aJaHHBIX [apaMeTpax
JUCKpETU3auu

2.2

YMeHHe CTpOUTh HEPAaBHOMEPHBIE KOJIbI, JIOMYCKAIOIIWE OJHO3HAYHOE
JIEKOJUpOBaHWEe cooOmmeHuid  (nmpedukcHbIe KOMABI);  HCIIOIH30BAThH
npocTeiiiye KOobl, KOTOpble MO3BOJIAIOT OOHAPYKMBATh U HCHPABIATH
OH_H/I6KI/I Ipu nepeaadc faHHbIX
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Bnagenne TCOPCTUYCCKHUM alIiapaToM, IMO3BOJIAKOIINM OCYHICCTBIIATH
MNPEACTABIICHHUE 3aJaHHOTO HATypPaJbHOI'0 4YHMCJIa B Pa3JIMYHBIX CHCTEMax
CUHCJICHUA

24

Brnanenue TeopeTHyeCKMM  ammapaToM, IO3BOJISIOIIMM  BBIOJHSThH
npeoOpa3oBaHus JOTMYECKUX BBIPAXKECHHM, HCIONb3Yys 3aKOHBI alreOpbl
JIOTUKHU

[To Teme "Undopmanronsbsie TeXHOIOTUN"

3.1

VYMeHne co31aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTPALIMOHHBIE MaTepuaibl C HCIOJIb30BAHUEM BO3MOYKHOCTEH
COBPEMEHHBIX IPOIPAMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB

3.2

YMeHHe UCIOJIb30BaTh TaONW4YHbIC (PENAIMOHHBIE) Oa3bl JaHHBIX, B
YaCTHOCTH, COCTaBJISATh 3alpockl B 0a3ax JaHHBIX (B TOM 4YHCIE
BBIUMCIISIEMBIC 3aIPOCHI ), BBIITOJHATE COPTHUPOBKY ¥ TIOUCK 3amuceil B 6a3e
JAHHBIX; HATOJIHTH pa3paboTaHHyI0 0a3y TaHHBIX

33

YMeHue  HCIOIb30BaTh  JJEKTPOHHBIE — TaOMUIbBI AT aHANW3a,
npejcTaBieHuss M 00paOOTKH MaHHBIX (BKIIIOYas BBIYUCICHHE CYMMBI,
cpeaHero apu(METHUECKOro, HauOOJBIIET0 M HAWMEHBIIETO 3HAUYCHHIA,
pelleHre ypaBHeHUN)

Tabmuna 13.1

ITpoBepsieMbie rneMeHThI conepskanus (10 kmacc)

Kon

[TIpoBepsiemMbIil 2IEMEHT COAEPKaHUS

[Mudposast rpaMOTHOCTH

1.1

[Tpunuuner  paboTel  KommbioTepa. I[lepcoHanbpHBI  KOMIBIOTEP. BbIOOD
KOH(UTypaly KOMIbIOTEPA B 3aBUCUMOCTH OT peIlaeMbIX 3a1a4

1.2 OcHOBHBIE TEHJCHIIMM DPA3BUTHS KOMIIBIOTEPHBIX TexHojoruil. IlapamiensHble
BBIYVCIICHHUS. MHorormnponeccopHbie CHUCTEMBI. CynepKOMITBIOTEPBL.
MuxkpokoHTposuiepbl. PO6oTH3MpOBaHHbBIE TPOM3BOJICTBA

1.3 QaiinoBass cucrema. Ilouck B aiioBoil cucreme. OpraHuzanus XpaHEHUS H

00pabOTKM JaHHBIX C HCIOJIB30BAHMEM HHTEPHET-CEPBUCOB, OOJAUYHBIX
TEXHOJIOTUI U MOOWIJIBHBIX YCTPOUCTB




Teopernueckue OCHOBBI HH()OPMATHKH

2.1

WNudopmanus, JaHHbIE ¥ 3HAHUA. Y HUBEPCAIBHOCTD TUCKPETHOTO MPEICTaBICHUS
uHpopmanuu. /[BouuyHoe KOJUpOBaHUE

2.2

PaBHOMepHBIe N HCPpaBHOMCPHBIC KOJBbI. Vcaosue PaHo
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[Toaxonsl k m3mepenuto uHbopmaruu. CymHOCTh 00beMHOT0 (angaBUTHOTO)
MoaxoJa K HW3MEpeHuio uHpopmammu, ompeneieHue OuTa ¢ TOYKH 3pEHUs
a1(haBUTHOTO TIOJX0/1a, CBS3h MEXY pazMepoM andaButa ¥ WHPOPMAIIMOHHBIM
BECOM CHMBOJIA (B MPEIIIOI0KEHUN O PABHOBEPOSATHOCTH TOSBJICHUSI CHUMBOJIOB),
CBSI3b MEXJy €IMHHUIIAMH W3MepeHus nHpopmarnuu: out, Oaiit, KbOalit, MOairT,
I'GaiiT. CymHOCTb COIEPIKATENBHOIO (BEPOSITHOCTHOIO) MOAX0/AA K U3MEPEHUIO
UH(pOpMaIINH, ONIPpeACTICHHE OUTa C TTO3HUIIUU COACPIKAHUS COOOIICHUS
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HNudopmannonnsie nponeccol. Ilepenada nndopmanuu. McToUHNK, TpUEMHUK,
KaHaJl CBSI3M, CUTHAJ, KoaupoBaHue. Mckaxxkenue wHOpMaIuy MpH Nepeaaye.
CkopocTh Tepenayu TaHHBIX MO KaHaly CBsI3U. XpaHeHue MHpopMaIu, 0obeM
NaMsATH

2.5

Cuctembl. KOMIOHEHTBI CUCTEMBI M UX B3auMojieiicTBre. CHUCTEMBI YIIpaBICHUSI.
VYmpasnenue kak vHGpopManMoHHBIN mpouecc. OOpaTHas CBA3b

2.6

CucreMbl cuucieHus. Pa3BepHyTas 3amuch WENBIX H JIPOOHBIX YHCET B
MO3UIIMOHHBIX CHCTeMax cuuciacHusA. CBONMCTBA IO3UIMOHHON 3alHMCH YHCIIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JCITMMOCTH YHCIa HA OCHOBAaHUE CHCTEMBbI
CUHCJICHHS. AJITOPUTM TEPEBO/IA 1IEJIOT0 Ynciia u3 P-u4HON cucTeMbl CUncIeHus
B JICCATUYHYIO. AJITOPUTM TepeBoJa KOHEUHOH P-uuHON Apodu B AECATUYHYIO.
AJNTOPUTM MEpeBOja ILENOT0 Yucia W3 ACCATUYHOW CHCTEMBbl cuuciieHus B P-
nyHyto. JIBoMuHas, BOCbMEpPUYHAs U LIECTHAALATEPUYHAs CUCTEMbl CUMCIICHUS,
MEepPEeBO/I YUCENT MEXKIY OJTHMH CHUCTeMaMu. ApudmeTHdyecKkue omnepanuu B
MO3UIMOHHBIX CHCTEMAaX CUMCIICHHS

2.7

HpeI[CTaBJ'IeHI/Ie LEJIBIX U BEHICCTBCHHBIX YUCCIT B ITAMATHU KOMIIBIOTCPA

2.8

Koauposanue texctoB. Koguposka ASCII. OgnoOaliTHbIe KOqUpoBKU. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenune uH(OpMAIMOHHOIO 0o0beMa
TEKCTOBBIX COOOIIEHUI

2.9

KomupoBanue mzobpaxkenuii. OreHka MHPOPMAIMOHHOTO O00BEMa PacTPOBOTO
rpadguueckoro u300pakeHUs TpU 3aJaHHOM pa3pelieHUud U TIyOuHe
KoaupoBaHus mneera. KoaupoBanue 3Byka. OrieHKka HHPOPMAITMOHHOTO 00beMa
3BYKOBBIX JaHHBIX TpPHU 3aJaHHBIX YacTOTe IAUCKPETHU3AIMH U Pa3psIHOCTH
KOIUPOBAHUS

2.10

Anre6pa noruku. BeickaszbiBanus. Jlornueckue onepanuu. TaGnuiibl HCTUHHOCTH
JOTUYECKUX  OIEpaluit " TU3BIOHKINA", "KOHBIOHKIIUA", "unBepcus'",
"umrmmukanua”', "skBuBaneHuus". Jlornmueckue BbIpakeHUd. BwlunciieHue
JIOTUYECKOT0 3HAYEHHUS! COCTABHOTO BBICKA3BbIBAHUS MPU M3BECTHBIX 3HAUYEHUSIX
BXO/SIIIUX B HETO DJJEMEHTApHBIX BBICKa3bIBaHMM. TaOMWIBI HMCTHUHHOCTH
JIOTUYECKHUX BbIpakeHM. Jlornueckue onepanuu 1 onepalnny HaJl MHOKECTBAMHU.
[Ipumepsl 3aKOHOB anreOpbl JIOTMKU. OKBHUBaJIEHTHbIE MpPeoOpa3oBaHUs




Joruyeckux BelpakeHHi. Jlornuyeckue ¢ynkimu. IlocTpoeHne IOru4ecKoro
BBIpQXEHUSI C JaHHOW Tabmuneil wuctuHHOCTU. Jlornueckue 3IeMEHTHI
kommbtoTepa. Tpurrep. Cymmarop. I[locTpoeHue cxembl Ha JOTHYECKHUX
3JIEMEHTaX IO JOTMYECKOMY BBIPXKEHUIO. 3aIIUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOHU CXeMe

WNHdopMalnoHHbBIE TEXHOJIOTHH

3.1

TekcroBblii mporeccop. PemaktupoBanue u ¢opmatupoBanue. IIpoBepka
opdorpadpun u rpammaruku. CpencTBa NMOHUCKAa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. Mcnonbs3zoBanue  ctuied.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMeHTbl. CHOckH, ornaBieHue. Obnaunble cepBuchl. KomektuBHas pabora ¢
JOKYMEHTOM. MHCTpyMEHTBI pELEH3UPOBaHUS B TEKCTOBBIX IPOLECCOPAX.
HenoBasgs mnepenucka. Pedepar. IlpaBuna 1uTHpOBaHUS MCTOYHHKOB U
oopmnenns 6ubmmorpaduueckux ccbutok. OopmiIeHne CrrucKa JIUTepaTypsl

Tabmuua 13.2

[TpoBepsieMmbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
obpasoBarenbHOl nTporpammsl (11 kimacc)

Kon

[IpoBepsiemble IpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM

MIPOBEPSEMOTO 00pa30BaTeNnbHOM MPOrpaMMbI CpEHEro 001Iero 00pa3oBaHus

pe3yJibrarta

1

[To Teme "Lludposast rpamoTHOCTD"

1.1

Hamnume mnpeacraBineHuii O KOMIBIOTEPHBIX CETAX M HUX PO B
COBPEMEHHOM  MHpe; 00 o0mmMX MNpUHUMOAX  pa3paboTKu U
(YHKIMOHUPOBAHUS HHTEPHET-TTPHIIOKEHUN

1.2

YMeHHe OpraHu3oBBIBaTh JUYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
MCIIOJIb30BaHUEM PA3IMYHbBIX CPEJICTB IIU(PPOBHIX TEXHOJIOTHI; TOHUMAaHHE
BO3MOXKHOCTEH IIU(PPOBBIX CEPBUCOB I'OCYJAPCTBEHHBIX YCIYT, IU(PPOBHIX
00pa3oBaTeNbHBIX CEPBUCOB; MOHUMAHNWE BO3MOKHOCTEH M OTPaHUYCHUN
TEXHOJIOTUH UCKYCCTBEHHOI'O MHTEJUIEKTA B Pa3IMUHBIX 00JIACTSIX; HATUYHUE
IpeJCTaBICHU 00 HCHOJB30BAHUM HH(POPMAIMOHHBIX TEXHOJOTMH B
pa3INYHBIX TPOoeCcCCHOHATBHBIX chepax

ITo Teme "TeopeTnueckre OCHOBBI HHPOPMATUKU"

2.1

BnaneHune TeopeTHMYECKHUM  aIapaToM, I103BOJIAIOIIMM  ONPENENIATh
KpaT4allInii myTh BO B3BEIIEHHOM Tpade U KOJUYECTBO MyTEH Mexay
BEPILIMHAMU OPHUEHTUPOBAHHOTO ALIMKIMYECKOTo rpada

ITo Teme "AnropuT™msl 1 NporpaMmMupoBaHue"

3.1

VYMeHHne 4uMTaTh M TMOHUMATh MPOTPAMMBI, PEATU3YIOUIUE HECIOKHbIE
ITOPUTMBI 0OPaOOTKM YHCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MAacCHBOB W CHMBOJBHBIX CTPOK) Ha BBIOpAaHHOM I M3y4YeHUs




YHUBEPCAIBHOM SI3bIKE€ IPOrpaMMHUpOBaHus BbICOKOro ypoBHs (Ilackanb,
Python, Java, C++, C#); yMeHHe aHaIM3UPOBATh AJITOPUTMBI C
UCTIOJIb30BAaHUEM TaOJIUI] TPACCHUPOBKH; OMpPEIENATh 0e3 MCIOIb30BaHUS
KOMIIBIOTEpA  pe3yJdbTaThl  BBIMOJIHEHHS  HECIOXXKHBIX  MPOTPAMM,
BKJIFOYAIOIIUX IMKJIBI, BETBJICHHUS U TMOJANPOTPAMMBI, TpPH 3aJaHHBIX
MCXOHBIX TaHHBIX

3.2

VYMenue MO,Z[I/I(bI/ILII/IpOBaTB T'OTOBBIC IIpOIrpaMMbl I PEIICHUSA HOBBIX
3ajJa4d, UCIIOJIb30BaTh UX B CBOUX nporpaMMax B KAaUCCTBC no;nnporpaMM
(mpouenyp, GpyHKImiA)
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YMeHHne peanu3oBaTh STalbl PEIIeHUs 3aJad Ha KOMIIBIOTEpE; YMEHHE
peaM30BEIBATh Ha BRIOPAHHOM IS M3yUYEHUS S3BIKE MPOTPAMMUPOBAHHUS
BbicokoTO ypoBHs (ITackanb, Python, Java, C++, C#) TUoBbIe aaropuTMBI
00pabOTKM YHUCEN, YHCIOBBIX TIOCIEIOBATEIBHOCTEH W  MAaCCHBOB:
NpelICTaBJICHUEe 4Yucia B BHAE HaOOpa TMPOCTHIX COMHOMKHUTENEH;
HAX0XJICHUE MAaKCUMAIIbHON (MUHUMAIIBHOH ) ITU(PHI HATYPaIbHOTO YHCIIA,
3alKUCaHHOTO B CUCTEME CUHMCIIEHUS C OCHOBaHUEM, He MpeBbimatomuM 10;
BBIUMCIICHHE OOOOIICHHBIX XapaKTePUCTHK JJICMEHTOB MAacCHBa WA
YHCIIOBOW  TMOCJEIOBAaTEILHOCTH  (CYMMBI, TPOU3BEICHUS CPEIHEro
apu(METUYECKOro, MHUHHUMAJIBHOTO M MAaKCHMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOIIUX 33JaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAaCCHBa

[To Teme "Undopmanonsbie TeXHOIOTUN"

4.1

YMeHHne HCIOJIb30BaTh KOMIIBIOTCPHO-MATEMATHYCCKUC MOACIN  IJIid
aHaim3a OOBEKTOB U IIpoHeCCOB: Q)OpMYJ'II/IpOBaTB oejib MOACIIMPOBAHUA,
BBITIOJIHATL aHaJIu3 PEe3yJIbTaTOB, IMOJYUCHHLBIX B XOJ€ MOJACIHPOBAHUSA,
OLICHUBATH aJICKBATHOCTb MOACIIN MOACIINPYEMOMY O6T>CKTy HJIK ITPOLECCY,
MNpEaACTaBJIATH PE3YJIbTAaTbl MOACIIUPOBAHUA B HATTIAAHOM BUIC

Tabmuua 13.3

ITpoBepsieMbie rneMeHThI conepskanus (11 kmacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

[Mudposast rpaMOTHOCTH

1.1

[TpyHIMIIBI TTOCTPOEHHS] W anmapaTHble KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
Ceresble nmporokoiibl. Cets MHTEpHET. Anpecanus B cetn MuTepHer. Cucrema
JIOMEHHBIX UMEH

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

Monenn m moaenupoBanue. llenm mopenupoBanus. COOTBETCTBUE MOJETU
MoJIeTpyeMoMy 00BeKTy WM mporeccy. Dopmanu3anus TPUKIATHBIX 3a7ad.
[IpencraBnenue pe3yabTaTOB MOJICTUPOBAHUS B BUJIE, YAOOHOM ISl BOCIIPHATHS
yenoBekoM. [ paduueckoe npepcrapieHNe TaHHBIX (CXEMBI, TAOIUIIBI, TPa(UKH)




2.2

I'padsl. OcHoBHBIE MOHATHUSA. Bunel rpados. Pemenue anroputMuyeckux 3aaad,
CBSI3aHHBIX C aHaIU30M TIpadoB (IOCTPOCHHE ONTUMAIBHOIO IIYTH MEXIY
BepIIMHAMU Tpada, ompeaeneHre KOJIWYECTBA pa3IMYHBIX MyTEeH MexXIy
BEPILIMHAMU OPHUEHTUPOBAHHOI'O ALMKIMUYECKOro rpada)
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HepeBbsi. bunapHoe nepeBo. JIUCKpeTHbIE WIPHI JBYX HWIPOKOB C IOJHOM
uHpopmanmeit. [locrpoenue nepesa nepedbopa BapuaHTOB, OMUCAHUE CTPATETUU
UTphl B TA0IMYHON (hopme. BBIMTphILIHbIE CTPATETHH.

Hcnons3oBanue rpadoB U JEPEBHEB IMPH OMUCAHUH OOBEKTOB M TPOIECCOB
OKpPYXaroIIero Mupa

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Onpenenenne BO3MOXKHBIX pE3yJIbTaTOB PAOOTHI MPOCTEHIINX aNTOPUTMOB
YIPaBJICHUS HCIOIHUTEIIIMU W BBIYUCIHUTENBHBIX alroputmoB. OmnpeneneHue
UCXOIHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

3.2

Oranbl penieHus 3afad Ha KoMIblotepe. S3bik mporpammupoBanus (Ilackans,
Python, Java, C++, C#). OCHOBHBIC KOHCTPYKIIMH SI3bIKA MPOTPAMMHUPOBAHHS.
Tunel JaHHBIX: LEIOYUCIICHHBIC, BEIIECTBEHHBIE, CUMBOJBHBIE, JIOTUYECKHUE.
BerBnenus. CocraBubie ycnoBus. Llukibl ¢ ycnoBueM. [{ukibl Mo nmepemMeHHOi.
Hcnons3oBanue TabIUI] TPACCUPOBKU
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Pa3paboTka u mporpaMMHas peaju3aliis ajlrOPUTMOB PEIICHHs TUIIOBBIX 3a/1a4
0azoBoro ypoBHs. [Ipumepsl 3a1a4: anropuTMbl 00pabOTKM KOHEYHOW YHCIIOBON
MOCJICIOBATEIBHOCTA  (BBIYMCIICHUE CyMM, TIPOM3BEICHUM, KOJIUYECTBA
DJIECMCEHTOB C 3aJaHHbBIMU CBOﬁCTBaMH), AJITOPUTMBI aHajliM3a 3alliuCh 4YUCCII B
MO3UIIMOHHOM CHCTeMe CYHCIEHHUS, alTOPUTMBl pEIIeHUs 3aJad METOAO0M
nepebopa (MOMCK HAMOOJBIIErO OOIIETr0 NETUTENs] IBYX HATypalbHBIX YHCEIl,
MPOBEpKa YKcia Ha MPOCTOTY)
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OOpaboTka  CUMBOJBHBIX  JaHHbIX.  BcTpoeHHble  (QYHKIMH  sI3bIKa
IPOrpaMMUPOBAHUS ISl 00pPaOOTKHU CUMBOJIBHBIX CTPOK

3.5

TabGnuyHble BETUYNHBI (MACCUBBI). AJTOPUTMBI paOOTHI C IEMEHTAMU MacCuBa C
OJIHOKpPaTHBIM TMPOCMOTPOM MAacCHBa: CYMMHPOBAHHME JJIEMEHTOB MAacCHBa,
HOJCUET KOJM4YecTBa (CyMMBI) 3JIEMEHTOB MAcCHBA, YJIOBJIETBOPSIOMINX
3a/laHHOMY YCJIOBHMIO, HAaXOXJE€HHE HauOOJbIIEro (HAaMMEHBIIET0) 3HAUYECHUS
3JIEMEHTOB MAacCHBa, HAaxXOXJEHHE BTOPOrO IO BEJIWYMHE HaMOOJIBLIETO
(HaMMEHBIIET0) 3HAYCHU S, TMHEHHBII MOMCK 3JIEMEHTA, IEPECTAaHOBKA AJIEMEHTOB
MaccHBa B 00OpaTHOM MOPSIIIKE.

CoptupoBka oJHOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKHU (HATIPUMED,
METO/I IMy3bIpbKa, METOJ] BIOOpa, COPTUPOBKA BCcTaBkaMu). [loanmporpammel

HNHdopMalinoHHbIE TEXHOJIOTHH

4.1

Ananu3 naHHblXx. OCHOBHBIE 3a/lauyd  aHalIM3a JaHHBIX: MPOTHO3HPOBAHUE,
KJaccuuKanus, KiacTepusauus, aHanu3 oTkiIoHeHuH. [locimenoBarenbHOCTH
pellleHus 3a/1a4 aHaan3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYUCTKA U OIEHKA
KauecTBa JaHHBIX, BEIOOD U (WJIM) IOCTPOSHUE MOJIEIH, TPe0Opa3oBaHUE TaHHBIX,
BU3yaJlW3alusl JaHHBIX, UHTEPIPETALUsl pe3yIbTaTOB




4.2 AHanu3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TabnuI. BeryncieHue cymmsl,
CPEIHEro apu(pMeTH4ecKoro, HauOOIbIIEro 1 HAMMEHBIIIEr0 3HAYeHUH Jiana3oHa

4.3 KomnproTepHo-MaTeMaTuyeckue MOJCIIH. OTansl KOMITBIOTEPHO-
MaTEeMAaTHYECKOTO MOJICTUPOBAHUS: IMOCTAHOBKA 3aJaud, pa3paboTKa MOJEIH,
TECTUPOBAHUE MOJICIIH, KOMIIBIOTEPHBINH OKCIIEPUMEHT, aHaJu3 pPe3yJbTaToOB
MOJICJIUPOBAHUS

4.4 UucaeHHOe peleHne ypaBHEHUH C MOMOIIBIO [T0100pa mapamerpa

4.5 Tabnuunble (pensuoHHbIE) 0a3bl JaHHBIX. Ta0nuIa - MpPeICTaBICHUE CBEICHHIA
00 ogHOoTHOHBIX 0OBbekTax. Ilone, 3amuch. Kmrou tabmunpl. Pabora ¢ roToBoi
6a3oii maHHbIX. 3amonHeHue 0a3pl JaHHBIX. [louck, cOpTHpOBKA U (QUIBTpAIHS
3amuceil. 3anmpockl Ha BEIOOPKY JIaHHBIX. 3apOCkl ¢ MapaMeTpaMu. Beraucisembie
TOJISI B 3aIPOCAX.

Mmuororabnuunbie 6a3bl TaHHBIX. TUIBI CBS3eH MEXAY TaONHMIIAMU. 3ampOChl K
MHOTr0OTaOJIUYHBIM 0a3aM JaHHBIX

106) B nynkTe 114:
JIOTIOJIHUTH noAnyHKTOM 114.5.12.1 cnenyromiero conepxaHusi:

"114.5.12.1. Bo3MoKHa KOPPEKTUPOBKA OOIIEr0 YMClIa 4acoOB, PEKOMEHIOBAHHBIX IS
U3yUYCeHHUS MPEIMETA, C YUETOM WHANBUIYaJIBHOTO TOAX0a 00pa30BaTeIbHBIX OpPraHu3aIii K
yIIyOJIeHHOMY UW3y4YeHHIO HWH(GOPMATHKH, B paMKax COOJIOACHUS TUTHEHHUYECKUX
HOpPMAaTHBOB K HeJleJIbHOM 00pa30BaTeIbHOM Harpys3ke.";

JIOTIOTHUTD NoAnyHKTOM 114.9 cnenyromiero coaepxaHus:

"114.9. Jnst npoBeieHusI €IMHOTO IOCy1apCTBEHHOI0 9K3aMeHa 110 MH(popMaTHKe (1aiee
- EI'D no unpopmaruke) ucnosiabiyercs nepedeHsb (KoaAupuKaTop) npoBepseMbIX TpeOOBaHUI
K pe3ylpTaTaM OCBOCHMS OCHOBHOW 00pa30BaTEeIbHOM MpOrpaMMbl CpPeAHEro OOIIero
00pa30BaHMs U IIEMEHTOB COAEPIKAHUSL.

Tabmuma 13.4

[Tposepsiembie Ha EI'D o nndopmaruke TpedoBanus
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMmbl
cpemHero o0Iero oopa3oBaHms

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI CPETHETO 00IIET0 00pa30BaHUS
TpeboBaHUs

l. 3HaTh (MOHUMATB)

1.1 [TonnMaHue OCHOBHBIX NPUHIUIIOB YCTPOMCTBA M (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHJCHIIMN
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pa3BUTHSI KOMITBIOTEPHBIX TEXHOJOTUH; BJIaJICHUE HABBIKAMH PadOTHI C
ONICPAllMOHHBIMM CHCTEMAaMHM M OCHOBHBIMM BHJAaMU IIPOrPAMMHOIO
obecrnieueHus AJIsl penIeHs y9eOHBIX 3a/1a4 110 BEIOPAHHOW CIIeIHAIN3aliN

1.2

Hanuune mnpeacraBieHuit o 0a30BbIX MPUHIUIAX OpraHu3alllud U
(GYHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CeTel

1.3

[loHnMaHNe OCHOBHBIX NPUHIMUIOB JUCKPETH3ALUHM PA3IMYHBIX BHJIOB
uHpopMaun

1.4

[Tonnmanue 06a30BBIX aNrOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOU
uHpopManuy (3amMCh YUCET B TO3UIMOHHOW CHUCTEME CYHCIICHUS,
JIETUMOCTh IIeTIBIX YMCEeIl; HaXOXKJICHHE BCEX MPOCTHIX YMCET B 33JaHHOM
Iuana3oHe; 00pabOTKa MHOTOPA3pSAHBIX — LENBIX — YHCEN; aHAJIH3
CHUMBOJIBHBIX CTPOK H JJPYTHUX), AITOPUTMOB TIOUCKA 1 COPTHPOBKHU

1.5

3HaHne (QYHKIMOHAIBHBIC BO3MOXXHOCTH WHCTPYMEHTAIBHBIX CPEJICTB
cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMU CBelE€HUSIMM O 0a3ax IaHHBIX, MX CTPYKTYpe,
CpEJCTBaX CO3JaHus U paboThl C HUMU

1.7

[ToHnMaHue BO3MOXHOCTEH M OTPAHUYCHUN TEXHOJIOTUH MCKYCCTBEHHOTO
WHTEJJICKTA B PA3UYHBIX OOJACTAX;, HAIWYHE MPEACTABICHUNH 00
UCTIONIb30BAaHUM  MH(DOPMANMOHHBIX ~ TEXHOJIOTHMH B Pa3IUYHBIX
podeCCHOHANIBHBIX chepax

1.8

Brnanenne TeopeTMYECKHMM amIapaToM, I103BOJSIOIIMM  OCYIIECTBIIITh
IIPEACTABICHUE 3aJaHHOIO HATYpaJbHOIO YHCIIA B PA3IUYHBIX CHUCTEMaX
CUMCIICHUS; BBINOJHATH MPEoOpa3oBaHMsI JIOTUYECKUX  BbIPAXKECHUH,
UCTOJb3Ysl 3aKOHBI ajareOphl JOTMKH; OMpPEeNATh KpaTdalluil myTb BO
B3BEIIEHHOM Tpade U KOJMYECTBO NyTed Mexay BepIIMHAMU
OPUEHTHPOBAHHOT'O AlIMKINYECKOro rpaga

YMmern

2.1

YMeHue UCHoib30BaTh KOMITBIOTEPHO-MAaTEMaTHUYECKHE MOJENH IS
aHajan3a OOBEKTOB M TMPOIIECCOB: (POPMYIHMPOBATH 1IE€Th MOJECTUPOBAHUS,
BBHITMIOJHATh aHAJIHM3 PE3yJbTAaTOB, MOMYUYEHHBIX B XOJE€ MOJETHUPOBAHUS;
OLICHUBATh aJIEKBATHOCTH MOJIEIT MOJICTUPYEMOMY OOBEKTY HITH TPOLIECCY;
MPEJICTaBIATh PE3yNbTaThl MOJACTUPOBAHUS B HATIISTHOM BUJIE

2.2

YMmenue kimaccuUUUpOBaTH OCHOBHBIE 3a/laud  aHalM3a JIAaHHBIX
(mporHo3upoBaHue, KJ1acCU(pUKaLus, KJIAaCTEpU3aLHus, aHaIu3
OTKJIOHEHMI); MOHUMAaTh I10CJIEI0BATEIbHOCTh PELICHUs 3a/lad aHaau3a
JaHHBIX: C60p NEPBUYHBIX JAHHBIX, OYHUCTKA W OLICHKA Ka4Y€CTBa JaHHBIX,
BBIOOp M (WIM) TIOCTPOGHHME MOJENH, Ipeodpa3oBaHUE JIAHHBIX,
BHU3yalin3alMd JaHHBIX, HHTCPHIPETALUA PE3YJIILTATOB

2.3

YMenue onpenensiTe HHPOPMaIMOHHBIN 00beM TEKCTOBBIX, TpaUIecKuX 1
3BYKOBBIX JIaHHBIX MPU 33JaHHBIX NapameTpax JUCKPETU3alUHU. YMEHUE
OTIPENIETISAITh CPETHIOI0 CKOPOCTH TIEPEIauyl TAHHBIX, OLICHUBATh N3MECHECHHE




BPCMCHHU IICpCaavu npu U3MCHCHUN HH(bOpMaLII/IOHHOFO obbeMa JaHHBIX U
XApaKTCPUCTHUK KaHalla CBA3U
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YMeHHe CTpPOUTh KOJ, 00ecrneyrBaIOUIMii HAaWMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUTMHY COOOILEHHS TPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue ucnosb30BaTh MPU PELICHUH 3a/1a4 CBOMCTBA ITO3UIMOHHOM 3aNIMCH
YHUCeN, AITOPUTMbI MMOCTPOEHHUS 3alUCH YWCIA B MO3ULUUOHHOM CHCTEME
CUUCJIEHUS] C 3a/JaHHBIM OCHOBAaHMEM U IOCTPOCHHS YHUCIA IO CTPOKE,
COJZIepKalleil 3almucCh 3TOr0 YUCia B MO3ULIMOHHOW CUCTEME CUUCICHUS C
3a/laHHBIM OCHOBAHHEM; YMECHHE BBITIONHATH apu(PMETHUIECKUE OTIepAINH B
MO3ULIMOHHBIX CUCTEMAX CUUCIICHHS

2.6

VYMeHHEe CTPOUTH JIOTMYECKOE BBIPDAKEHHWE B JU3BIOHKTUBHOM U
KOHBIOHKTHBHOW HOPMAaJIbHBIX ()OPMAXx IO 3aJaHHOU TaOJIHIIE UCTHHHOCTH;
UCCIeIoBaTh  00JIACTb ~ MCTUHHOCTH  BBICKA3bIBAHMS,  COJAEPIKAIIEro
IIEPEMEHHBIE; PEIIATh HECIOKHBIE JIOTUYECKUE YPABHEHUS

2.7

YMeHue pemats alropuTMUUECKHE 33/1a41, CB3aHHBIE C aHAJIM30M rpados
(3a1au¥ MOCTPOEHMsI ONTUMAJIBHOTO IyTH MEXAy BepIIMHamMHu rpada,
ONpezeNieHus] KOJIMYECTBA Ppa3IMYHbIX IyTEH MEXIy BepIIMHAMU
OPUEHTHPOBAHHOI'O AlIMKINYECKOro rpaga)

2.8

YMeHK€e UCIOIb30BaTh AE€PEBbs NP aHAIU3€ U IIOCTPOCHHUU KOIOB U UL
NpeCTaBICHUS apU(PMETUICCKUX BBIPAKESHHUH, IPH PEIICHUH 337a4 OUCKa
U COPTUPOBKH; YMEHHUE CTPOUTH AEPEBO UIPHI 110 3aJaHHOMY aIrOpUTMY;
pa3pabaTbIBaTh 1 00OCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO UTPBI

2.9

YMmenune AHAJIIM3UPOBATL  AJTOPUTMBI C  HCIIOJIB30BAHUCM Ta6J'II/III
TPACCUPOBKHU; ONPCACIATH 0e3 HMCIOJIb30BaHUS KOMIIBIOTEpPa pPC3yJIbTAThI
BBITIOJTHCHHA HCCJIOKHBIX IMPOrpaMM, BKIIIOHAIOHIUX LUKIIbI, BETBJICHHUA U
noAInporpaMmsl, Ipu 3alaHHbIX UCXOJHBIX JaHHBIX

2.10

YMeHue onpenensaTh CI0)KHOCTh U3y4aeMbIX B Kypce 0a30BbIX aJlTOPUTMOB
(cyMMHpOBaHHUE 3JIEMEHTOB MacCUBa, COPTUPOBKA MaccHBa, MepeOopHbIe
QITOPUTMBI, JIBOMYHBIA IOMCK) W MPHUBOJUTH MPUMEPHI HECKOJBKHX
aJITOPUTMOB Pa3HOU CIIOKHOCTH JUISl pELIEHUS OJHOMU 3a1a4u

2.11

Brnanenue yHUBepCaTbHBIM SI3bIKOM MTPOTPAMMUPOBAHHS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#), npencraBieHussMu 0 0a30BBIX THIAX
JaHHBIX M CTPYKTypax JaHHBIX; YMEHHE UCIOIb30BaTh OCHOBHBIC
VOPABISAIONAE  KOHCTPYKIIHH, YMEHHE  OCYIICCTBIIATH  aHAIN3
MPEJIOKEHHON MPOTPAMMEI: OTPEACIIATh PE3YIbTAThl PAOOTHI MPOTPAMMBI
HpI/I 3alaHHbIX HMCXOJHBIX JaHHBIX, OHpeI{eJ’IﬂTB, HpI/I KaKuxX HCXOOHBIX
JaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX pe3yIbTaTOB; BBHISBIATH
JaHHbIE, KOTOpPbIE MOTYT INPUBECTH K OHIMOKE B paboTe MIpOrpaMMBbl;
bopMyIHpOBaTh MPEATOKEHUS IO YIYUIIEHUIO TIPOTPaMMHOTO KOJIa

2.12

YMeHHe peanu30BbIBaTh HA BBIOPAHHOM JUISL  H3YYEHHUS  SI3BbIKE
nporpaMmupoBanus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMbI 00paOOTKH YHCEI, YHCIOBBIX MOCIEI0BATEIbHOCTEH




U MacCHBOB: TMPEJCTAaBICHHE 4YHUCIAa B BHJIE Habopa MPOCTHIX
COMHOJKUTEJICH; HaXOXICHHE MaKCUMAJIbHOW (MHUHUMAJIbHOM) IHQPHI
HaTypaJabHOI'O YUCIIA, 3aIIMCAHHOIO B CUCTEME CUUCIIEHUS C OCHOBAaHUEM,
HenpeBblmaomuM  10;  BblUMcCiIeHHE  OOOOLIEHHBIX — XapaKTEPUCTUK
9JIEMEHTOB MacCUMBa WJIM YHCIOBOM IOCJIEI0BATENBHOCTH (CYyMMBI,
IPOM3BEACHUS  CpPEeIHEro  apu(pMeTH4yeckoro, MHUHHMAJIBHOIO U
MAaKCUMAJIbHOI'O 3JICMCHTOB, KOJMUYCCTBA 3JICMCHTOB, YAOBJICTBOPAIOIIUX
3aJJaHHOMY YCJIOBUIO); COPTHPOBKY 9JIEMEHTOB MAacCHBa; YyMEHHE
HCIIOJIB30BaTh B IMporpamMmax JaHHBIC pPa3JIMUHBIX THUIIOB C YYCTOM
OrpaHUMYEHUH Ha JMana30oH MX BO3MOXHBIX 3HAUYEHUH, NPUMEHATHh IpU
pelIeHUH 3a7a4 CTPYKTYpbl JAaHHBIX (CIUCKH, CIOBapH, CTEKH, OYEpEeiH,
JIepeBbs1); MPUMEHATh CTaHAAPTHbIE U COOCTBEHHBIE MOAIPOrpaMMBbI IS
06p2160TKI/I YHUCJIOBBIX JAHHBIX MU CUMBOJIBHBIX CTPOK; HCIIOJIb30BATh ITpU
pa3paboTke nporpamMm OMOIUOTEKU MOANPOrpaMM; YMEHHUE HCII0JIb30BaTh
CPEJCTBA OTJIAJIKHU IPOTrPaMM B CpeZie IPOrpaMMHUPOBAHHUS

2.13

VYMeHue  HCIOIb30BaTh  JJIEKTPOHHBIE — TAaOMUIBI A aHANW3a,
IpeCTaBiIeHuss U OOpabOTKM JaHHBIX (BKJIOYas BbIOOP ONTHMAJIbHOIO
pelieHus, noaoop JMHUM TpPEHJa, PELIeHUE 3aJad IPOrHO3HpPOBAHUS);
YMEHHE MCII0JIb30BaTh TaOJUuHble (pessLUOHHBIE) 0a3bl JaHHBIX MU
CIIPaBOYHBIEC CUCTEMBI

2.14

YMeHHne OpraHu30BBIBaTh JUYHOE WH(POPMALMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEICTB IM(PPOBBIX TEXHOJIOIHI; TOHUMaHKE
BO3MOXKHOCTEHN LU(POBBIX CEPBUCOB I'OCYNAPCTBEHHBIX YCIIYT, IIUPPOBHIX
00pa30oBaTeNIbHBIX CEPBUCOB

Tabmuua 13.5

[TepeueHs 351eMEHTOB coaep KaHUsl, TpoBepseMbIx Ha EI'D
1o uHpopmaTuke

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

[{udpoBast rpaMOTHOCTH

1.1

OcCHOBHBIE TEHICHIIUU Pa3BUTHs KOMIIBIOTEPHBIX TeXHOJIOTUM. [1apamiensable
BbIUKcCIIeHHs. MHOromnpolieccopHble cucTeMbl. PacnipeneneHHbie
BBIYUCIIUTENbHBIE CUCTEMBI M 00paboTKa OOJBIINX JAaHHBIX

1.2

[IprHIMIIBI TOCTPOCHHUS W AamllapaTHblE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceresble npotokonbl. Cets MHTEpHET. Anpecanus B cetu HTepHeT. [IpoTokoiisl
creka TCP/IP. Cucrema nomeHHBIX MMeH. Pasgenenne IP-cetm Ha mojcetd ¢
TTOMOIITbI0 MacCoOK ITOJICETEH

1.3

QaiinoBass cuctema. Ilouck B ¢aitnoBoii cucteme. [IpuHIUNBI pasMelieHUs |
uMeHoBaHUsl (aiIoB B JoJroBpeMeHHON namsTh. [11abmoHb! 11 onrcanus rpyIi
daiinos

1.4

CKOpOCTB nepeaadun JaHHBIX. 3aBUCHMOCTD BpPEMCHU nepeaauu OoT




UH(POPMALIMOHHOTO 00BEMa JAaHHBIX U XapaKTEPUCTHK KaHalla CBSI3U

1.5

IudpoBanune nanHeix. CHUMMETpUYHBIE U HecUMMeTpuuHble mu@psl. udpsr
npoctoii 3amennl. [Iudp Llesaps. [udp Bmwkenepa. Anroputm mudpoBaHuUs
RSA

1.6

Kompl, mo3Bossromye 00HapyKUBATh U UCIIPABIISTH OMIMOKH, BOSHUKAIOIIHIE TIPU
nepenaue qaHHbIX. Paccrosane Xammunra. KongupoBanue ¢ moBTOpeHHEM OUTOB.
Koawsl XaMmMmunra

Teopernuecknue OCHOBBI HH()OPMATHKH

2.1

JBonuHoe  koaupoBaHue. PaBHOMEpHbBIE M HEPABHOMEPHBIE  KOJBI.
JlekoaupoBaHue COOOIIEHUH, 3aIMCAaHHBIX C IIOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
VYcenosue ®ano. [locTpoeHne OAHO3HAYHO NEKOJUPYEMBIX KOJOB C ITOMOIIBIO
Jepesa

2.2

Teopernueckne NOAXOAbI K OLIEHKE KonudyecTBa HHGopMmauuu. EnuHHIbI
U3MepeHusi KoiaudecTBa uHpopManuu. AJpaBUTHBIA IMOAXOJ K OICHKE
KosinyecTBa MH(pOpManuu. 3akoH aAJUTHBHOCTH uHpopMmauuu. Dopmyrna
Xaprmu. Uadopmanus u BepositHocTs. Dopmyia LllenHona

23

Cucrtembl cumcnenus. Pa3BepHyTas 3amMch LENbIX M JIpOOHBIX YHCEN B
NO3UIMOHHON cucteme cuucieHus. CBoicTBa NO3UIMOHHOM 3alucu YHCia:
KOJIMYECTBO IU(P B 3aMUCH, MPU3HAK JEITUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUS. AJITOPUTM NIEPEBOJA LIEJNOT0 Yucia U3 P-NYHON cHCTEMBI CUMCIICHHUS
B JICCATUYHYIO. AJITOPUTM TepeBojia KOHEYHOH P-muHON npoOu B JECATUUHYIO.
ANTOpUTM INEepeBOsa LEJIOr0 4Yuciaa M3 JECATUYHOM CUCTEMbI cuMcieHus B P-
nuHyto. IlepeBon KoHeyHOW necATUYHOM Jpobu B P-uunyro. J[Bomunas,
BOCBMEpPUYHAs U LIECTHAALATEPUYHAS CUCTEMBI CYUCIICHUS, CBA3b MEXAY HUMU.
ApudmeTrnueckre onepanuy B NO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

24

TpOI/ILIHaH YPaBHOBCHICHHAA CUCTEMA CHUCIICHHA. HBOI/I‘IHO—I[GCHTI/I‘{HEUI cucreMma
CUHCJICHUA

2.5

Koauposanue texctoB. Koguposka ASCII. OgnoOaliTHbIe KOqUpoBKU. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenune uH(OpMAIMOHHOIO 0o0beMa
TEKCTOBBIX COOOIIEHUI

2.6

KoaunpoBanue nzobOpakenuil. OnieHka HHPOPMAMOHHOTO o0beMa rpapuueckux
JTAHHBIX TIPU 33/IaHHBIX Pa3pelIeHu U TyOuHe KOAMpOoBaHUs LiBeTa. L[BeToBbIe
MO/IEJIN.

KonupoBanue 3Byka. Onienka nHGOPMAIIMOHHOTO 00beéMa 3BYKOBBIX JIaHHBIX MPH
3aJaHHBIX 4aCTOTC JUCKPETU3AIMU U Pa3spAIHOCTH KOOJUPOBAHUSA

2.7

Anre6pa goruku. IloHsiTue BbICKa3bIBaHUS. BpIcka3biBaTelbHbIE (OPMBI
(mpenukatsl). KBaHTOpHI CyIIIECTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTHU. Jlormyeckue BBIpaKEHHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanny 1 onepanuy Haj MHOKECTBAMH.
3aKkoHbl anreOpbl JIOTUKU. OKBHUBAJIEHTHBIE MpeoOpa3oBaHUs JIOTHYECKHX
BbIpakeHUil. Jlornueckue ypaBHEHNs U CUCTEMBl YPaBHEHUH.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJIHMYECTBA BO3MOXKHBIX JIOTHYECKUX




(GYHKIMH OT KOJMYECTBA apTyMEHTOB.
Kanonuueckue Gpopmbl JJIOTHYECKUX BBIPAKEHUN

2.8

COBepH_IeHHble JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOpPMAaJIbHEBIC (bOpMBI,
AJITOPUTMBI UX MTOCTPOCHUS 110 Ta6JII/II_Ie HCTUHHOCTH

2.9

Jlornueckue a1eMeHTHI B cocTaBe Kommbiortepa. Tpurrep. Cymmarop.
Muoropa3psansiii cymmarop. [locTpoeHre cxem Ha JIOTHYECKUX 3JIEMEHTax o
3a/IaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS T10
JIOTUYECKON cXeme

2.10

Mopnenu u wmopenupoBanue. llenmu wmoaenupoBaHus. AJEKBATHOCTb MOJENU
MoJenupyeMoMy 00BbeKTy Wi npoueccy. @opManuszanus NpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3yinbTaToB MOACIUPOBAHUS B BUJE, YJOOHOM JJIsi BOCIPUSTUS
yenoBekoM. [ padrueckoe nmpeacTapieHne TaHHBIX (CXEMBbI, TAOIHUIIBI, TPadUKH).

2.11

[IpencraBinenne LeNbIX YWCEN B MaMATH KoMIbloTepa. OrpaHMYeHHOCTh
IUarna3oHa 4YHcel IPH OTrpaHUYEeHUU KolMyecTBa pas3psnoB. IlepemonHenwue
paspsnHoi ceTku. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBINA OWT. [IBOMYHBII
JOTIOTHUTEIbHBINA KO OTPULIATEIbHBIX YUCEIL.

[ToGutoBbie jormueckue onepanuu. Jlormyeckwii, apudMeTHUECKUd H
nuknuueckuit  casuru. llludpoBanue ¢ mnomolpl0 MOOUTOBOM omepanuu
"uckmoyatomee MJIA"

2.12

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBIX YUCECJI B [TAMATHU KOMIIBIOTEPA. 3HaanHa$I qaCTb U
MMOPAA0K YHUCJIa. I[I/IaHaC%OH 3HAUYCHUH BCIICCTBCHHBIX YHUCCII. HpO6JICMBI XpaHCHUA
BCIICCTBCHHBLIX YHUCCII, CBA3AHHBIC C OI'PAHUYCHHUCM KOJIMYCCTBA PaA3PAd0B.
Brinonsenue onepaunﬁ C BCIICCTBCHHBIMHU 4YHUCJIaMH, HAKOIIJICHUC OIIMOOK pu
BBIYHCJICHUAX

2.13

I'padpl. OcHoBHBIE MOHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOLIBIO
MaTpUll CMEXKHOCTH, BECOBBIX MAaTpHUIL, CIUCKOB CMEXKHOCTU. Pemenue
AITOPUTMUYECKUX 3a7ad, CBSI3aHHBIX C aHaimu3oM TpadoB (MOCTpoeHHe
ONTUMAJILHOTO MYTH MEXAy BepUIMHaMU Tpada, oOINpeneleHue KOJIUYecTBa
Pa3IMYHBIX IyTEeH MEXy BEpIIMHAMH OPHEHTUPOBAHHOTO aIlIUKINIECKOTO Tpada)

2.14

HepeBbs. bunapnoe npepeBo. /[lepeBbst mnoucka. CrocoObl 06xona nepesa.
[TpencraBinenue apu@MeTHUUECKUX BBIpaKEHUN B BUJE NepeBa. Mcnonb3oBaHue
rpadoB U AEPEBBEB MPH OMHCAHUN 0OBEKTOB U MPOLIECCOB OKPYKAOIIET0 MUPA

2.15

JlMcKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJIHOHN nH(popmanueil. [loctpoenue aepesa
nepebopa BapuUaHTOB, ONUCAaHWE CTPATETMM WIrPbl B TabnuyHOM (opme.
BoIUrphIiiHbIE ¥ TPOUTPBIIIHBIE TO3ULUU. BRIMTpBILIHbIE cTpaTerun

2.16

CpencTBa HCKYCCTBEHHOT'O MHTEIIIEKTa. VIAeHTU(HUKAIMS U TIOMCK U300pakeHuil,
pacno3HaBaHue Jial. Vcnoib30BaHME METONOB HCKYCCTBEHHOI'O MHTEIICKTA B
oOyuaromux cucremax. Vcrnonbp3oBaHue METOI0B UCKYCCTBEHHOT'O MHTEIIEKTA B
poboroTtexHuke. uTepHer Bemiei. Heliponusie cetn

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanusanus MOHATHS anroputma. MammHa ThIOpHHIa Kak yHUBEpCalbHas




MOJENb BBIYUCIEHUN

3.2

OneHka CIIO)KHOCTH BbIUMCIEHUH. Bpems paboTsl M 00bEeM HCHOIB3YyEeMOM
naMsATH, HX 3aBUCHMOCTb OT pa3Mepa MCXOJHBIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIIO)KHOCTH alTOPUTMOB. AJITOPUTMBI [IOJUHOMUAIBHON
cioxxHoctu. IlepeGopHble anroputmsel. [Ipumepsl pa3iaMyHBIX aAJITOPUTMOB
pELICHUs OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IUYHYIO CII0KHOCTb

3.3

OnpeneneHre BO3MOXHBIX PE3YJIbTaTOB pabOThl MPOCTEHIINX alTOPUTMOB
YIPaBICHUS HCIIOJHUTENSIMH W BBIYMCIMTENBHBIX alropuTMOB. OmnpezneneHue
MCXOJIHBIX JTAaHHBIX, TIPU KOTOPBIX aJITOPUTM MOXKET J1aTh TPeOyeMblil pe3yabTaT

3.4

AnropuT™Mbl 00paOOTKM HATypalbHBIX YHCEI, 3alMCAaHHBIX B TO3UIUOHHBIX
CUCTEMaxX CYHUCJICHUA: pa30MeHHe 3amucH 4YHcia Ha OTHeNIbHbIe LUPHL,
HAXOXXJCHWE CYMMBl W TPOW3BENEHHS IH(p, HAXOXKICHHE MaKCHUMAaIbHOM
(MUHUMAJIBLHOM ) U PBHI.

[IpencraBnenue umucia B BUAE Habopa IPOCTBIX COMHOMKHUTENEH. ANroput™M
OBICTPOro BO3Be/IeHUs B cTeneHb. [I0MCK MPOCTHIX YKCeN B 3a/1aHHOM JIMAaIa30He
C TIOMOIIBIO anropuT™a "periero IparocdeHa’

3.5

MHoropa3psHble eJble YUCIIa, 3a/1a41 JITHHHON apuPMETUKA

3.6

SA3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOUUCIICHHBIE, BEILECTBEHHbIE, CHMBOJIbHBIC, JIOTHYecKHe. BeTBieHus.
Cnoxnsie ycnoBus. Llukisl ¢ ycnoBuem. L{Ukiibl 1o nepeMeHHOM.

OO0paboTka JaHHBIX, XpaHsmuxcs B (aitnax. TekcToBble U ABOWYHBIE (DAHIIbI.
QaiinoBele mepeMeHHbIe ((aiinoBble ykazarenu). Utenue u3 Qaiina. 3anuch B
daiin.

Pa3buenne 3amaum Ha monzamauu. Ilogmporpammel (mporenypbl U (YHKIUH).
Hcnonb30BaHue cTaHAapTHOM OMOIMOTEKH A3bIKa MPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble mpoueaypbl U ¢yHKuuu. Vcnosibp3oBaHue creka JUls
OpraHM3allHi PEKYPCUBHBIX BHI30BOB

3.8

YucnenHnsle MeToqbl. TOUHOE M MPUONIMKEHHOE pelleHus 3ajgaud. YucieHHoe
pellleHHe YpPAaBHEHUI C IOMOIIBI0 MOAOOpa mapaMeTrpa. UYUCIIEHHBIE METOAbI
pellleHusT ypaBHEHW: MeToa mnepebopa, MeTOoJ| TOJIOBUHHOIO JIEJEHHUS.
[TpuOnmkeHHOEe BBIUMCIIEHUE JUIMH KpUBBIX. Bhrumciienue ruiomaneit ¢uryp c
MOMOIIBI0 YHCIICHHBIX METOZOB (METOJ MPSMOYTOJLHUKOB, METOJ Tpameruii).
[Touck ™makcumyMmMa (MUHHMyMa) OQYHKIUM OJHOM IEPEMEHHONM METOA0M
MIOJIOBUHHOTO JIEJICHHUS

3.9

OO6paboTka  CUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (YHKIMH  sI3bIKa
IPOrpaMMUPOBAHUS sl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IIOJCYET KOJIMYECTBA TIOSIBIEHUN CHMBOJA B CTpPOKE,
pazOMeHne CTPOKH Ha CJIOBa IO TPOOETHHBIM CHMBOJAM, MOUCK MOJICTPOKH
BHYTpU [AQHHOW CTPOKH, 3aME€Ha HalIE€HHON NOJACTPOKH Ha JPYIYIO CTPOKY.
['eHepainusi Bcex CJIOB B HEKOTOPOM andaBHUTE, YIAOBIETBOPSIOMINX 3aJaHHBIM
orpannueHusM. [Ipeobpa3zoBaHue yncia B CHUMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBsl n IOCICa0BAaTCIIbHOCTHU YUCCII. Bruncienue O606H.I€HHLIX




XapaKTEPUCTUK JIEMEHTOB MACCHBA UJIU YUCJIOBOM MOCIEI0BATENLHOCTH (CyMMBI,
MIPOM3BENICHUS, CPEIHET0 apU(PMETHICCKOTO, MUHUMAIBHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YAOBIIETBOPSIOIIMX 33JIAHHOMY YCJIOBHIO).
JluHelHbI TIOMCK 3aJaHHOTO 3HAYECHHS B MacCHUBE. AJITOPUTMBI PabOTHI ¢
AJIEMEHTaMH MacCHUBa C OJIHOKPATHBIM MPOCMOTpoM MaccuBa. CopTUpOBKa
OJIHOMEpPHOTO MaccuBa. [IpocThie METOBI COPTUPOBKHU (METOJI ITy3bIpbKa, METO/T
BbIOOpA, COPpTUpPOBKA BcTaBKamMu). CopTUpOBKa ciausiHUEM. BbICcTpas copTUpOBKa
MaccuBa (anroput™ QuickSort). JIBOM4HBIN MOUCK B OTCOPTUPOBAHHOM MAacCCHUBE

3.11

JIBymMepHBbIe MacCHBBI (MATPHIIbI). AITOPUTMBI 00PaOOTKHU IBYMEPHBIX MaCCUBOB:
3al0JIHEHHUE JIBYMEPHOTO YHMCJIOBOI'O MacCHBa IO 3a/laHHBbIM IpaBUJIaM, MOMUCK
3JIEeMEHTa B IByMEPHOM MAacCHBE, BEIUHUCICHHE MaKCUMyMa (MUHUMYMa) U CYMMBI
3JIEMEHTOB JIByMEPHOI'O MACCHBa, IIEPECTAHOBKA CTPOK M CTOJIOIIOB ABYMEPHOTO
MaccHBa

3.12

CrnoBapu (accolaTUBHBIE MaCCUBBI, 0TOOpaskeHus). Xomi-tabnuibl. [loctpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JaHHOTO TEKCTa

3.13

Crexku. AHanM3 NPaBUIBHOCTH CKOOOYHOrO  BbIpakKe€HUs. Bpluucienue
apru(METHUECKOro BBIPAXKEHUS, 3alIMCAHHOIO B MOCTPUKCHON popme. Ouepenu.
Hcnonp3oBaHue ouepeu sl BpEMEHHOI'O XpaHEHUs! JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHHMAIBLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTHUpoBaHHOrO rpacda. KommdecTBo pa3inmdHbIX
MyTel MEeXIy BEpIIMHAMU OPUEHTHPOBAHHOTO AIIMKINYECKOTO Tpada. ANroputM
JenkcTphl

3.15

JepeBbs. Peanuzanus nepeBa ¢ MOMOIUBIO CCBUIOYHBIX CTPYKTYp. JIBOWUHBIE
(Ounapuble) nepeBbsi. [locTpoeHue nepeBa A 3aaHHOTO aApUPMETUYECKOTO
BbIpa)keHUs. PekypcuBHBIE anropuTMbl 00xona JiepeBa. Vcnoab3oBaHue cTeka
odepeau it 00xoa nepeBa

3.16

JnHaMuueckoe MporpaMMHUpPOBAaHNE KaK METOJl PEUICHUs 3a7ad C COXpPaHEHUEM
IIPOMEXYTOUYHBIX PE3YyJIbTATOB. 3aJauH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
IPOrPaMMHUPOBAHHUS: BbIUNCICHHE PEKYPCUBHBIX (DYHKIIMIA, MOJCUET KOJUYECTBA
BApUAHTOB, 3aJ1a4 ONTUMH3ALUN

3.17

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTHI U
kiaccel. CBoiicTBa U MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIM3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJAXOA.
WNHKancynsuus, HaciaeJoBaHue, MOJIuMoppU3M

WNHdopMalinoHHbIE TEXHOJIOTHH

4.1

AHamu3 naHHbIX. OCHOBHBIE 3a/la4d aHalIM3a JaHHBIX: IPOrHO3MPOBAHME,
KJaccuuKanus, KiacTepusauus, aHanu3 oTkiIoHeHHH. [locrmenoBareinbHOCTH
peleHns 3aja4 aHaju3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA U OI[CHKA
KayecTBa JaHHBIX, BEIOOD U (MJIM) IOCTPOEHUE MOJIENH, MpeoOpa3oBaHUe JaHHbBIX,
BU3yalIM3alus JaHHbIX, HHTEpIpeTanus pe3yapTaToB. [IporpaMmMHsle cpencTsa u
WuTepHeT-cepBUCHI 1u1st 00paObOTKU U NpeACTaBIeHUS JaHHBIX. bosbIne naHHbIe.
MarmmmnaHOe 00yueHue




4.2

AHanu3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TabnuI. BeryncieHue cymmsl,
cpemHero  apu(MeTHYecKoro, HauOoJbliero  (HAaMMEHBINEro)  3HAYCHUS
nuanazoHa. Berumcienune koddduumeHta Koppemsuuu JABYX pSAOB JIaHHBIX.
[TocTtpoeHne cronOuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpadukoB ¢pyHkuuid. [Togbop nuHMN TpeHa, PELICHNE 3a/1a4 TPOTHO3HUPOBAHUSI.
Penrenue 3a1a4 onTHMU3aIMK C TIOMOIIBIO 3JICKTPOHHBIX Ta0JIUIY

4.3

Juckperuszanusi Npu  MaTeMaTHYEeCKOM  MOJEIMPOBAHUU  HENPEPBIBHBIX
nporeccoB. MojenupoBanue ABIKEHHs. MojenupoBaHue OHOIIOTHYECKUX
cucteM. MaremaTuueckue MOJEIM B  OSKOHOMHKE. BblunciauTenbHBIC
OKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3yibTaToOB 3KcrepuMeHTa. Metox
HAaUMEHBIINX KBaJpaToB. OlEHKAa YHUCIOBBIX MapaMeTPOB MOAEIUPYEMBIX
00BEKTOB M TMPOLECCOB. BoccTaHoBieHHE 3aBUCHMOCTEH IO pe3ysbTaTam
JKCIIEPUMEHTA

4.4

BepositTHOCTHBIE MOJENH. Metoanl Momnrte-Kapro. HNmurtanmmonnoe
MozenupoBanue. CUCTEMBI MAaCCOBOTO 00CTYKHBAHUS

4.5

Tabmuunble (pensuOHHBIE) 0a3bl JaHHBIX. Ta0yHIa - MPEICTABICHUE CBEICHHIA
00 ogHoTHHHBIX 0OBbekTax. Ilone, 3amuch. Kmrou Tabmumel. Pabora ¢ roToBoi
0a3oii maHHBIX. 3amonHeHue 0a3pl JaHHBIX. [lonck, cOpTHpOBKA U (PUIBTpAIHS
JaHHBIX. 3aMpoChl Ha BEIOOPKY JaHHBIX. 3apoCkl ¢ apaMeTpamu. Borancnsemble
10JIs B 3aIIpOCaXx.

Mmuororabnuunbie 0a3bl JaHHBIX. THUIBI CBsI3ed Mexay Tabmuuamu. Buemnuii
kito4. LlemoctHOCTE 6a3bI JaHHBIX. 3aIPOCH K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

4.6

TekctoBblii mpoueccop. CpeactBa MOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUPOBAaHHBIE TEKCTOBBIE TIOKYMEHTBI. CHOCKH, OTJIABJICHHUE.
[TpaBuiia HUTHPOBAHUS HCTOUHUKOB U 0(OpMIIEHHS OMOINOrpapuecKuX CChUIOK
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