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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no nHopmMaTruke Ha YpOBHE CpeIHET0 00111eT0 00pa3oBaHUs 1aéT
MIPEICTaBIEHUE O LENAX, Oo0meil cTparerud oOy4eHHs, BOCIMTAHMS W Pa3BUTUS
oOydaromuxcs cpencrBamu ydeOHoro mnpenmera «Mupopmaruka» Ha 0a30BOM
YpPOBHE, yCTaHaBJIUBAET 00s13aTeNIbHOE peIMETHOE coJiepKaHue,
MpeaycMaTpUBaeT €ro CTPYKTYPUPOBAHHE IO pasjeiaM U Temam, ONpeAeliseT
pacnpeziesieHue ero no kiaccam (rojam U3ydeHust).

[Iporpamma no nHbopMaTUKe ONpeesieT KOIMYECTBEHHbIE U KAUeCTBEHHBIE
XapaKTepUCTUKHN Y4EeOHOro MarepHuaa Jyisi KaKI0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COZIEP KATENIbHOTO HAMOJIHEHUS Pa3HOro BUJA KOHTPOJsS (MPOMEXYTOUHOU
aTTecTaluu oOy4arommxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCcy/1apCTBEHHOM MTOroBoM atrectaruu). [Iporpamma no nHpopMaTuke SBisieTCs
OCHOBOM [IJIi COCTaBJICHUS AaBTOPCKUX Y4YEOHBIX MPOTpaMM U Y4EOHUKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca yYUTEIEM.

NudopmaTuka Ha ypoBHE cpeHEro o01iero 00pa3oBaHus OTPAKAET:

CYyITHOCTh HMH(DOPMATUKM KAaK HAYYHOW JUCIUIUIMHBI, H3ydYaroIleH
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTHU3AaIlMK MH(OOPMAIIMOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JIacCTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKIE  BCETO
UH(GOpPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIECHUE U COLIMANIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HWHGOPMATHKH W HUH(DOPMAIMOHHOMN
JESTEIHHOCTH.

Kypc undopmatrky Ha ypoBHE CpeaHEro oOIIero oOpa3oBaHUS SIBISETCS
3aBEpIIAIONIMM JTAOM HEMPEPHIBHON MOATOTOBKM OOYy4YaIOIIMUXCA B 00JacCTH
UHPOPMATUKK U HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH, OH
OMMpAETCS Ha COJEpKaHHE Kypca HMHPOPMATUKH YpPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHHMs W  ONBIT  TMOCTOSHHOTO  NPUMEHEHUs  MHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH,  JaéT  TCOPETUYECKOE  OCMBICICHHE,
MHTEPIPETALNIO U 0000IIEHNE ATOTO OMbITA.

B conepxxanun ydeOHoro mpeamera «MHpopmaThka» BBIIETISIOTCS YETHIpE
TEMATUYECKUX pa3jiena.

Pazmen «lludpoBas TpamMOTHOCTH» OXBAaTHIBAET BOMPOCHI YCTPOWCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IM(GPOBOTO  OKPYKEHHUS, BKIIIOYAS
KOMITBIOTEPHBIE CETH, UCIIOIb30BAHUE CPEJICTB OMEPAIMOHHON CUCTEMBI, pabOTy B
cetu VIHTepHET MW WCHOIB30BAaHHE WHTEPHET-CEPBUCOB, WH(DPOPMAITMOHHYIO
0€301acHOCTb.

Paznen «Teopermueckue OCHOBBI HH(POPMATHKK» BKJIOYAET B ce0s
MOHATUHHBIA anmapaT WH()OPMATUKH, BOMPOCH KOIWPOBaHUS WH(MOpMaIuy,



u3MepeHuss MHOOPMAIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI aIreOphbl JIOTUKH U
KOMITBIOTEPHOT'O MOJICTUPOBAHUS.

Paznen «Anroputmbl M TOpOrpaMMHUpPOBAHHE)» HAMPABICH Ha pa3BUTHUE
AITOPUTMUYECKOTO MBIIIJIEHUS, Pa3pab0TKy aJIfTOPUTMOB, (OPMHUPOBAHUE HABBIKOB
peanu3aiu IporpaMM Ha BBIOpAaHHOM S3bIKE MPOrPAMMHPOBAHHS BBICOKOTO
YpOBHS.

Paznen «MupopmaiimoHHbie TEXHOJIOTUM» OXBATHIBAE€T BOIPOCHI MPUMEHEHUS
WH()OPMAITMOHHBIX TEXHOJIOTHH, PEATM30BAHHBIX B MPHUKIATHBIX MPOrPAMMHBIX
NPOJIyKTaX M WHTEpPHET-CEpBHUCAX, B TOM YHWCJE MPU PEIICHUM 3ajlay aHallu3a
JTAHHBIX, MCMOJIb30BaHWE 0a3 JaHHBIX W DJEKTPOHHBIX TAOJNHI[ ISl PEIICHUs
MPUKJIATHBIX 3a7a4.

PesynbpraTel  6a30BOrO0  ypOBHS ~ M3y4YeHHS ~ y4eOHOro  mpeaMera
«HdopmaTrkay OpUeHTUPOBAHBI B IEPBYIO OUEpe/Ib Ha 00IIYI0 (PYHKIIMOHATBHYIO
IPAaMOTHOCTb, MOJTYyUYEHHE KOMIIETEHTHOCTEH NIJisl TIOBCETHEBHOM >KM3HU W OOIIETro
pa3Butusa. OHU BKIIFOYAIOT B CEOS:

MOHUMAHHUE TIPEIMETa, KIIOUYEBBIX BOMPOCOB M OCHOBHBIX COCTABJISIFOIIAX
AJIEMEHTOB M3y4aeMOl MpeIMeTHOI 001acTH;

yMEHHE peliaTh THUIOBbIE MPAKTHUYECKHE 3aJauyH, XapaKTepHbIE IS
UCIIOJIb30BaHMS METOJIOB U MHCTPYMEHTApHs JaHHOU MpeMEeTHOM 001acTu;

OCO3HAHHE paMOK H3y4aeMOW TMpeaMEeTHON o00iacTu, OTrpaHUuYEHHOCTU
METOJIOB U HUHCTPYMEHTOB, THITUYHBIX CBSI3€H C IPYrUMU 00JIACTIMU 3HAHUS.

OcHoBHas 11e51b u3y4eHus: yueonoro npenmera «Mupopmaruka» Ha 6a30BOM
YPOBHE JIJIsl YPOBHS CpeAHEro o01ero oopa3oBaHus — oOecriedeHre JaabHEHIIIETOo
pa3BUTH HHHOPMAIIMOHHBIX KOMIIETCHIIMI BBIMTYCKHUKA, €T0 TOTOBHOCTH K JKU3HU
B YCJOBHSX pa3BHUBAIOLIETocs WH(DOPMAIMOHHOTO OOIECTBa M BO3pPACTAIOIIECH
KOHKYpPEHIIMH Ha PhIHKE Tpyaa. B cBs3u ¢ 3TuM m3ydeHue napopmaruku B 10 — 11
KJIaccax JOJKHO OOCCIICUHTh:

c(hOpMHUPOBAHHOCTH MpECTaBICHUM 0 ponu UH(POPMATHKH,
WH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIIIUICHHUS,

chOpMHPOBAaHHOCTh YMEHUU pa3nuuaTh (AKThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJETh HMX CBSI3b C KPHUTECPUSMU OIICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
000061mmaTe nHpOpPMAIHIO;

c(OpPMHUPOBAHHOCTh  TMPEACTABICHUH O  BIUSHUU  WHPOPMAIMOHHBIX
TEXHOJOTUW Ha JKU3Hb YelIOBeKa B OOIIECTBE, TOHWMAHHE COIUAIHHOTO,
AKOHOMUYECKOTO, MOJIUTHYECKOTr0, KYJIbTYPHOrO, HOPUAMYECKOr0, MPUPOIHOTO,
APrOHOMUYECKOTO,  MEIUUMUHCKOIO U (PU3UOJIOTUYECKOIO0  KOHTEKCTOB
WH(OPMAITMOHHBIX TEXHOJIOTH;



MPUHATHE MIPABOBBIX U 3TUYECKUX ACTIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAHHME OTBETCTBEHHOCTH JIIOJIEH, BOBICUEHHBIX B CO3[JaHUE U UCIOJb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, pAacIpoCTpaHeHUE UH(OPMALIH;

CO37aHUE YCIIOBUW NJisi pa3BUTUS HABBIKOB Y4€OHOH, MPOEKTHOM, HAy4HO-
UCCJIEeI0BATEIbCKOM M TBOPYECKOM NEATETbHOCTH, MOTHMBALMU OOYyYaroIIMXCAd K
CaMOPa3BUTHIO.

Ha wusyuyenue wundopmatuku B MBOVY «3apybunckas COIll» (6Ga3oBsiif
ypoBeHb) oTBoAUTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kimacce
— 34 gaca (1 yac B Henento). Ha yrinybonenue qo6asneno o 1 vacy B 10 u 11 knaccax
U3 4acTH (GOpMUPYEMON yHaCTHUKAMU 00pa30BaTENbHbIX OTHOIICHU.

ba3oBbiii ypoBeHb u3yueHUs HHGMOpPMATUKH OOECredYrBaeT MOJITOTOBKY
oOy4Jaromuxcs, OPUEHTUPOBAHHBIX HA T€ CHEUAIBHOCTH, B  KOTOPBIX
MH(POPMAIIMOHHBIE TEXHOJOTUU SIBISIOTCS HEOOXOJUMBIMU HHCTPYMEHTAMHU
npodeccuoHaIbHON NIeATeTbHOCTH, Y4acTHE B MPOEKTHOM M HMCCIEI0BATEIbCKON
JESTENbHOCTH, CBA3aHHOM C MEXIUCUUIUTMHAPHOW U TBOPYECKOM TEMaTHKOM,
BO3MOXHOCTb ~ pelleHusi 3ajad 0a30BOro  YpOBHS  CJIOXKHOCTH EnunHoro
roCy/IapCTBEHHOT'0 SK3aMeHa M0 HMH(POpPMAaTHUKE.

[locnenoBaTenbHOCTh M3YYEHHS TEM B Ipeaerax OJHOro roja o0yudeHus
MOKET OBITh WM3MEHEHa 10 YCMOTPEHMIO YYMTENs NpU MOATOTOBKE paboueit
IPOrpaMMbl U TIOYPOUHOTO TIIAHUPOBAHMUS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBaHust TeXHUKHU 0€30MIaCHOCTH U TUTUEHBI PU pabOTe ¢ KOMIIBIOTEpaMU
U APYTUMH KOMIIOHEHTaMU HU(PPOBOTO OKPY>KEHHUS.

[Ipuniunel paGoTel kKommbioTepa. [lepcoHanbHblil KoMmbioTep. Bribop
KOH(UTypaluyu KOMIIbIOTEPA B 3aBUCUMOCTH OT pelIaeMbIX 3a/1a4.

OcCHOBHBIE ~ TEHJIGHUUU  Pa3BUTHUSA KOMITBIOTEPHBIX ~ TEXHOJIOTHHA.
[lapannensHbie BeuncaeHuss. MHoromnpoueccopHbie cucteMbl. CynepKOMITbIOTEPHI.
MukpokoHTposuiepbl. PoOoTH3npoBaHHbIE TPOU3BOACTBA.

[IporpammHoe  oOecrieyeHWE  KOMIBIOTEPOB.  Buabl  mporpamMmHOro
oOecrieueHuss U uX HazHaueHHe. OCOOEHHOCTH MPOTrpaMMHOrO obOecreueHus
MOOMIIBHBIX ycTpoiicTB. OmepanuonHas cucrema. lloHATHE O CHUCTEMHOM
aAMUHUCTpUpoBaHuU.  MHCTamnmsuua W JACUHCTAULIIUS  MPOrPaMMHOTO
oOecrieyeHusl.

daitnosas cucrema. Ilouck B QaitnoBoit cucteme. Opranuzanus XpaHeHUs U
00pabOTKM JaHHBIX C HCIOJB30BAaHUEM HWHTEPHET-CEPBHUCOB, OOJAYHBIX
TEXHOJOTUN U MOOMIIbHBIX YCTPONCTB.

[IpukianHbple KOMIIBIOTEPHBIE TPOTPaMMBbI U PELICHHS TUIIOBBIX 3a7ad 110
BbIOpaHHO cieranu3anuu. CucTeMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS.

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u 11 poBIX pecypcoB. [IponpuerapHoe u cBoOOHOE IPOrpaMMHOE 0OeCIIeUeHHE.
KoMMepueckoe 1 HEeKOMMEPUYECKOE UCIIOIb30BAaHUE MPOTPAMMHOI0 00ecTieueHus U
UGpPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAaEeMasl 3aKOHOIATEIIHCTBOM
Poccuiickoit ®enepannu, 3a HEMNPABOMEPHOE HCIIOJIB30BAHUE MPOTPAMMHOIO
obecrniedeHus U HUPPOBBIX PECYPCOB.

TeopeTnyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmarusi, nanHple ©W  3HAHUS. YHUBEPCATBHOCTh  JUCKPETHOTO
npejactaBieHus uHpopmanuu. J[BomyHoe KoaupoBaHue. PaBHOMepHBIE U
HEepaBHOMEpHBIE Kojabl. YcimoBue Pano. [lonxompl k mM3MepeHHIO MH(POpPMAIUU.
CymHocTh 00BEMHOTO (ayipaBUTHOTO) MOAXOAA K HM3MEpPEHHI0 WHGOpMAIWH,
orpeseseHre OuTa ¢ TOUKU 3peHUs al(paBUTHOTO MOIX0/a, CBI3b MEKIY pa3MepoOM
andaButa wW WHOOPMAIMOHHBIM BECOM CHMBOJIa (B TMPEATOIOXKECHUU O
PaBHOBEPOSTHOCTU TOSIBICHUSI CUMBOJIOB), CBSI3b MEXIY €AUMHHUIAMU H3MEPEHUS
nHpopmanuu: O6ut, Oaitt, KOaitt, Mbaiit, ['6aiir. CyIIHOCTb COJEpPKATEIHHOTO
(BEpOSATHOCTHOTO) TOAXO0Ja K HM3MEPEHHI0 HHOOpMAIMU, OmpeieieHue Ourta ¢
MO3ULIUU COJIEPKAHUS COOOIICHUS.



Wudpopmanmonnsle  mpouecchl. Ilepemaua uHpopmanuu. WcTOUHUK,
NpUEMHHK, KaHall CBSI3U, CUTHaN, KoaupoBaHue. Vckaxxkenwe uHpopmanuu Mpu
nepenayve. CKopocTh nepefadyn JaHHBIX N0 KaHaly CBSI3U. XpaHeHUE MHPOPMALIUH,
00béM mnamsaTH. OOpabotka wuHbopmanuu. Buasl 00paboTku HHPOpMaALUHU:
MOJIy4Y€HHEe HOBOTO COJIepKaHusl, U3MEHEeHHUE (OpMBI ITpeACTaBIeHUs HH(POpMaITUH.
[louck wunpopmauuu. Ponbp wuHpOpmManum M HMHOOPMAIMOHHBIX MPOIECCOB B
OKpY>KaroIieM MUpE.

Cucrembl. KOMIOHEHTBI cHCTEMBI M WX B3auMmozencTBue. CHUCTEMBbI
yhnpaBjieHus. YTpaBlieHHe Kak HHHOpMaIMOHHbBIN miporiecc. OOpaTHas CBS3b.

Cuctembl cuucieHusi. Pa3BépHyTas 3amuch IEIbIX M JPOOHBIX YHCET B
MO3UIIMOHHBIX CHCTeMax cuucieHus. CBOWCTBA MO3UIIMOHHOW 3alUCH YHCIIA:
KOJMYECTBO LU(P B 3aMKCH, MIPU3HAK JCIUMOCTH YKCJIa HA OCHOBAHHE CHUCTEMBI
CUHMCJICHUS. AJITOPUTM TIEPEBOJIa LIEJIOTO Yncia u3 P-M4HON CUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJITOPUTM IME€peBOjla KOHEUYHOW P-wuHOW JpoOu B JECATUUYHYIO.
AJNTOPUTM TIEpPEBO/IA LIETIOTO YKCIIA U3 IECSITUUHONU CUCTEMBI CUMCIICHHS B P-HuHYy1O.
JIBon4Hasi, BOCbMEpUYHAS U IIECTHAAIATEPUYHAs] CUCTEMbl CUUCIICHUS, MEPEBOI
quceJl MEXJIYy 3TUMH cucteMaMu. ApudMeTHUeCKue OIepalri B MO3UIIMOHHBIX
CUCTEMAaX CUUCIICHUS.

[IpencraBieHne LENbIX U BEIECTBEHHBIX YHCEI B MAMSATH KOMIIBIOTEPA.

Konuposanne TtekctoB. KommpoBka ASCIl. OpgnobGaiiTHBIE KOIUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenue uHPOPMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOIIICHUIA.

Koauposanue nzobpaxkenuii. OnieHka nHGopMamoHHOro 00bEMa pacTpoBOTrO
rpaduyecKoro n300pakeHus MPH 3aJ]aHHOM Pa3peIICHUN U TIIyOuHEe KOJIUPOBAHUS
BETA.

KoaupoBanue 3Byka. Ouenka nH(poOpMarmoHHOro 00bEMa 3BYKOBBIX JAHHBIX
IPU 3aJIaHHBIX YaCTOTE TUCKPETU3ALMU U PA3PAIHOCTH KOJIUPOBAHMS.

Anrebpa noruku. BoeickasepiBanusa. Jlormyeckwe omepanuu. TaOnmipl
HMCTUHHOCTH JIOTUYECKUX ONEpAlUi «IU3bIOHKIUSY, KKOHBIOHKIUS, KAHBEPCUSI,
CUMIUTMKALMS», <«OKBUBajleHUUs». Jlormdueckue BbIpakeHUs. Bpruncienue
JIOTUYECKOT0 3HAYEHUS COCTAaBHOI'O BBICKA3bIBaHMSI MPU H3BECTHBIX 3HAYEHUAX
BXOJSIIIUX B HETr0 »JJIEMEHTApHBIX BbICKa3bIBaHUW. TaOnMIbl HUCTUHHOCTH
JIOTUYECKUX BbIpakeHUi. Jlornueckue onepanuu 1 onepanuu HaJl MHOXKECTBAMU.

[Ipumepbl 3akOHOB anreOphpl JIOTHMKUA. OKBHUBAJIEHTHbIE MpeoOpa3oBaHUs
normdeckux BoIpakeHuil. Jlormdyeckue ¢ynkiuu. IlocTpoeHre TOTHYECKOTO
BBIpaKEHUS C TAHHOM TaOIMIEeH UICTUHHOCTH. JIOTHYeCKHe 3JIEMEHTBI KOMITbIOTEPA.
Tpurrep. Cymmarop. IlocTpoeHue cxeMbl Ha JIOTUYECKUX JJIEMEHTax IO
JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHHS IO JIOTUYECKOU
CXEME.



NupopmManuoHHbIe TEXHOJIOIHH

TexkctoBblii Tpouieccop. PepgaktupoBanne u dopmatupoBanue. IIpoBepka
opdporpadun u rpammatukud. CpeAcTBa TOWMCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcnons3zoBanue  ctwieid.  CTpyKTYpUpPOBaHHBIE  TEKCTOBBIE
nokyMmeHTbl. CHOckH, ornaeieHue. OOnaunble cepBuchl. KomnektuBHas pabora c
TOKyMeHTOM. IHCTpyMEHTHI pelieH3upOBaHUs B TEKCTOBBIX IMpolieccopax. Jlemosas
nepenucka. Pedepar. IlpaBuna nUTUPOBaHHA WCTOYHUKOB H  OQOPMIICHHS
oubmmorpaduyeckux cchliok. OpopmMileHre CriucKa JIUTepaTyphl.

BBoa n300paXkeHUII ¢ HMCMOJNB30BaHUEM Pa3UYHBIX IHUPPOBBIX YCTPOWUCTB
(mupoBeIX (poTOANMApPaTOB W MUKPOCKOIIOB, BHIIEOKAMEpP, CKAaHEPOB H APYTUX
ycTpoictB.). ['paduueckuit pemakrop. OOpaborka rpaduyeckux OOBEKTOB.
PactpoBas u BekTopHas rpaduka. @opmarsl rpadudeckux (hanios.

O6paboTka n300pakeHUsI U 3BYKa C UCIIOJIb30BAHUEM UHTEPHET-TIPHIIOKCHUIM.

MynbTuMeua. KomnbroTepHbie Ipe3eHTaIUH. Hcnonb3oBanue
MYJIBTUMEINHHBIX OHJIAH-CEPBUCOB IS Pa3paOOTKH TMPE3CHTAIMH MPOCKTHBIX
paboT.

[TpyHIUIIBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJICIICH.

11 KJIACC

udpoBasi rpaMOTHOCTH

[IpyHUMIIBI TOCTPOEHUS U ANIMAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CerteBbie npoTtokonbl. Cerb MHTEepHeT. Anpecauus B cetu MHTepHer. Cucrema
JTOMEHHBIX UMEH.

Be6-caiir. BeO-ctpanuma. BzauMmopelictBue Opay3epa ¢ BeO-cepBepoM.
Jlunamudeckue cTpaHuilsl. Pa3paboTka HHTEpHET-NpuiIokeHui (caiitoB). CeTeBoe
XpaHEHUE JaHHBIX.

Buaet  pestensHoctm B cetd  MHtepHer. CepBucsl  MHTepHeTa.
['eonndopmarmonabie cUCTEMBI. | €0JIOKallMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH
(HampuMep, JIOKalMsi MOOWJIBHBIX TeNe(POHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpaieil), ”HTEPHET-TOPTOBIIS, OPOHUPOBAHUE OMIIETOB, TOCTUHUII.

l'ocynapcTBeHHbBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHblE CETH —
OpraHu3anus KOJUIEKTUBHOTO B3aMMOJECUCTBUSI M oOMeHa naHHbIMHU. CeTeBoii
ATUKET: TpaBWia TMOBEJACHUS B KuOepmpocTpancTtBe. [IpobGnema moamuHHOCTH
nonyyeHHou nH@opmaru. OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U JKOHOMHYECKHE YIPO3bl, CBS3aHHbIE C HCIOJIb30BaHUEM
WH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui. OOmue mpoOieMbl 3aluThl
uHopManu 1 nHGOpMaMOHHON Oe3onacHocT. CpeAcTBa 3alUThl UHPOPMAITTU
B KOMITbIOTEpaX, KOMIIBIOTEPHBIX CETSAX U AaBTOMATU3UPOBAHHBIX HHPOPMAITUOHHBIX
cucremax. IIpaBoBoe  oOecrieueHne  WHQPOPMAIIMOHHON  OE30MACHOCTH.
[IpenorBpalieHue HECAHKIIMOHUPOBAHHOTO JOCTYIA K TMYHOU KOHPUACHIIMATBEHON



uH(popMaIMKy, XpaHALIEHCSs Ha TMEePCOHATBHOM KOMIIBIOTEpE, MOOMIBHBIX
ycTpoiicTBax. BpenoHocHoe mporpaMMHoe obecriedeHue U cnoco0bl 00phObI C HUM.
AnTuUBHpYyCHBIE mporpamMMmbl. OpraHu3zanusi JUYHOIO apxuBa HH(OpMaLuu.
PesepBHoe xonuposanue. IlaposnpHas 3ammra apxusa.

NudopmaimoHHple TEXHOJOTMM M NpOo(ecCHOHaNbHAs JI€ATE€IbHOCTD.
HNudpopmarmonnsie pecypesl. Hudposas skonomuka. MapopmannonHas KyiabTypa.

TeopeTnueckue 0CHOBBI HH(POPMATHKH

Mopenu u MoaenupoBanue. llenn monenupoBanus. COOTBETCTBUE MOJIEIH
MOJIETUPYEMOMY 00BEKTY WK Tpolieccy. Dopmanu3anus NpUKIaaHbIX 3a1a4.

[IpencraBienne pe3yiabTaTOB MOJACIUMPOBAaHUS B BHUAE, YIAOOHOM IS
BOCHPUATHS YeJIOBEKOM. ['paduyeckoe mpeacTaBlieHue TaHHbIX (CXEMbl, TabJIULIbI,
rpaduxn).

I'padppl. OcHoBHble moHsATHA. Buasl rpados. Perienue anropuTMuUuecKux
3a/lay, CBA3aHHBIX C aHAIM30M rpadoB (IOCTPOCHHUE ONTUMAJIBHOIO MYTH MEXIY
BepIIMHaMH Tpada, oOmpeaesieHne KOJUYEeCTBa PA3NIMUHBIX MyTeH Mexay
BEPIIMHAMH OPUEHTUPOBAHHOTO AlIMKIMYECKOro rpada).

HepeBbsi. bunapHoe nepeBo. JIMCKpeTHbIE UTPHI JIByX HMIPOKOB C TOJHOM
uHpopmarmeit. [loctpoenne nepeBa nepedbopa BapUaHTOB, ONMUCAHUE CTpPATETUH
UTphl B TAOTUYHOU (hopme. BRIMTpHINIHbIE CTpaTEru.

Hcnonb3oBanue rpadoB U JAEpeBbEB MPU ONMUCAHUM OOBEKTOB U IMPOIIECCOB
OKPYXaIOIIEro MUpa.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Onpenenenne BO3MOXKHBIX PE3YJIbTATOB PAa0OTHI MPOCTEHIINX aJITOPUTMOB
YIPaBICHUS WCIOJHUTENSIMU W BBIUUCIUTENBHBIX alropuTMoB. OmnpenencHue
UCXOJHBIX JTAHHBIX, P KOTOPHIX aJITOPUTM MOKET J1aTh TPEOYyeMbIil pe3ysIbTarT.

Drarbl penieHus 3a1a4d Ha komnbiotepe. SA3bik nporpammupoBanus (Ilackans,
Python, Java, C++, C#). OCHOBHbIC KOHCTPYKIMH S3bIKa MPOrPAMMHPOBAHHMS.
Tunsl JaHHBIX: LEIOYUCICHHBIC, BELIECTBEHHBIE, CHMBOJIBHBIE, JIOTHUECKHE.
Bernenus. CoctaBubie ycinoBus. L{uknbl ¢ ycmoBueM. LIUkibl mo mepeMeHHOM.
Hcnonb3oBaHue TabIUL TPACCUPOBKH.

Pa3paboTka u mporpaMmHas peanu3aiusi aIrOPUTMOB PEIICHUS TUIIOBBIX
3ajad 0a3zoBoro ypoBHs. [IpuMmepbl 3agad: aaropuT™Mbl OOpaOOTKHM KOHEYHOU
YHUCJIOBOM IOCJIEN0BATEIBHOCTH (BBIYMCIEHHE CyMM, IIPOU3BEIEHUM, KOJIUYECTBA
AJIEMEHTOB C 3aJaHHBIMM CBOMCTBAaMHM), QJITOPUTMBI AHAIW3A 3alMCH YUCEN B
MO3UIIMOHHOM CUCTEME CUMCIICHUS, allTOPUTMBI PEIIeHUs 3a]]a4 METOJI0M nepedopa
(mouck HanOOJBIIETO OOIIETO ASTUTENS IBYX HaTypaIbHBIX YHCEN, IPOBEPKa YMCa
Ha MPOCTOTY).

O6paboTka CHMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  fA3bIKa
IIPOrpaMMUPOBAHHUS 111 00paOOTKH CUMBOJIBHBIX CTPOK.



TabnuuHble BEIMYMHBI (MAcCUBBI). AJTOPUTMBI PabOTHl € 3JIEMEHTaMU
MacCMBa C OJHOKPATHBIM MPOCMOTPOM MAaCCHBA: CYMMHPOBAHUE BJIEMEHTOB
MacCHBa, MOJCYET KOJIUYECTBA (CYMMBI) SJIEMEHTOB MACCHUBA, yIOBJIETBOPSIONIUX
3aIaHHOMY YCIIOBUIO, HAaxO0XXJICHUE HauOOJbIIero (HaMMEHBIIEr0) 3HAYEHUS
AJIEMEHTOB MAacCHBa, HaXO0XJACHUE BTOPOTO IO BEJIMYUHE HAUOOJIBIIIETO
(HauMeEHbIIIEeT0) 3HAYEHUS, TUHEUHBINA MMOUCK JIEMEHTA, IIEPECTaHOBKA AJIEMEHTOB
MaccuBa B 0OpPaTHOM HOpPSJIKE.

CoptupoBka OJHOMEpPHOTO MaccuBa. IIpocTeie METOABI  COPTUPOBKHU
(Hampumep, MeTOj TMy3bIpbKa, METOJ BBIOOpPA, COPTHUPOBKA BCTaBKaMu).
ITonmmporpaMMBsl.

NupopmManmoHHbIE TEXHOJIOIHH

AHanu3 nanHHbiXx. OCHOBHBIC 3aJlaud aHajiW3a JAaHHBIX: MPOTHO3UPOBAHHUE,
Kinaccuukaius, KiacTepusalusi, aHaiau3 OTkJIoHeHuil. [locrmenoBaTtenbHOCTD
peleHus 3a7ad aHajin3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JIaHHBIX, BIOOP W/WJIM MOCTPOSHUE MOJETH, MpeoOpa3oBaHUE JTaHHBIX,
BU3yaIu3alys JaHHBIX, UHTEPIPETAIUs PE3YyIbTaTOB.

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOMHIl. BbluucieHue CyMMbl,
cpenHero apuMeTHuecKoro, HauOOJBIIEro U HAMMEHBIIIEr0 3HAUCHUN TUana3oHa.

KomnerorepHo-MaremMaTH4YeCKHe MOJEJIH. Oranbl KOMITBIOTEPHO-
MaTEMaTUYECKOTO MOJICJIMPOBAHMS: TOCTAHOBKA 3a/aud, pa3paboTka MOJEINH,
TECTUPOBAHUE MOJIENM, KOMIIBIOTEPHBIM JKCIIEPUMEHT, AaHAJIW3 PE3YJIbTATOB
MOJEIUPOBAHMUS.

UucnenHoe pemieHne ypaBHEHUH ¢ IOMOIIBIO ITOI00pa mapaMeTpa.

Tabmuunble (pensuuoHHBIC) 0a3bl JaHHBIX. TaOmmia — TpeAcTaBICHUE
cBeleHnil 00 OmHOTHMHIHBIX 00BekTax. Iloie, 3ammch. Kmorou tabammel. Pabora ¢
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oasbl JaHHBIX. [loMCK, COpTHpOBKa H
dunbTpanusg 3amnuceil. 3ampockl Ha BHIOOPKY JAaHHBIX. 3alpPOCHI C MapamMeTpaMH.
Brruncnsemsie nosist B 3arpocax.

MmuoroTtabiuynbie 6a3bl JaHHBIX. THIIBI CBSI3EH MEXAy TaOIUIaMu. 3ampoChl
K MHOTOTa0JIMYHBIM 0a3aM JaHHBIX.

CpelnctBa UCKYCCTBEHHOTO HHTEIUIeKTa. CepBUCHI MAIIMHHOTO TMEPEBOJa U
pacmo3HaBaHus YCTHOW peun. HMnaeHtudukamus W TOHCK HM300paKeHUH,
pacnio3HaBanue ymil. CamooOyuaromuecss cucTeMbl. MICKyCCTBEHHBI WHTEUICKT B
KOMIIBIOTEPHBIX Urpax. Mcnonap30BaHHE METOJOB HCKYCCTBEHHOTO MHTEIJIEKTA B
oOydJarommx cuctemax. Vcmoib30BaHNE METOJ0B MCKYCCTBEHHOTO WHTEJICKTA B
pobotorexnuke. HMHTepHer Bemielt. IlepcreKTHUBBI pPa3BUTHS KOMITBIOTEPHBIX
MHTEJUIEKTYaJbHbIX CUCTEM.



IVIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSI IPOTPAMMBI IO
WH®OPMATHUKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3SOBAHUS
(FA3OBBIN YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE ~ PE3yNbTAaThl  OTPAXKAOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3MULIMEH
JUYHOCTH, CHUCTEMOW UEHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHX
yOexXJeHul, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO
oOLIEeCTBa, paCIIMPEHHE KU3HEHHOI'O OMbITa M ONBITAa ACSITENILHOCTH B IpOIlecCe
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HalpaBieHUU
BOCIHUTATENIbHON JesTeNbHOCTU. B pe3ynbpTaTe nu3yyeHuss uHQOpMaTUKU Ha YpOBHE
cpenHero ooOmero oOpa3oBaHMs y oOywaromierocs OyayT copMuUpOBaHBI
CJIeIyIOIINE JINYHOCTHBIC PE3YJIbTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00I3aHHOCTEM, yBaKEHHE 3aKOHA
U TPaBOMOPSIKA, COOMIOACHUE OCHOBOTMOJATAIONIMX HOPM HMH(POPMALMOHHOTO
npaBa ¥ HTHPOPMALIMOHHOM 0€30MacCHOCTH;

TOTOBHOCTh MPOTUBOCTOSTh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(hOoONH, AUCKPUMHUHAIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHNE 3HAUeHUS] HHPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMS;

CHOCOOHOCTh OLIEHHMBAaTh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE pPEIEHUS,
OpPUEHTUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIKOYAs JCTETUKY HAy4dyHOIO U
TEXHHUYECKOTO0 TBOPYECTBA;

CHOCOOHOCTh BOCHPUHMMATH pPa3lIU4YHBIE BHUJbBI HCKYCCTBA, B TOM YHCIE
OCHOBaHHbBIE Ha MCTIOJIb30BAHUU WH(OPMALMOHHBIX TEXHOJIOTHI;

5) pusnvecKoro BOCIUTAHUSA:

copMUPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKWU3HHU,
OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY 3J0pPOBbIO, B TOM 4YHCIE MU 3a CUET



coOmtoieHust TpeboBaHUi 0€30MacCHOM dKCIUTyaTalluu CPEACTB UHPOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTHBHOH JEATEIBHOCTH TEXHOJOTUYECKOW W COIMAaIbHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, MIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOTHSITH TAKYIO JIESTEIILHOCTD;

uHTepec K cdepaMm MNpo(ecCHOHANBHON JAESTENbHOCTH, CBS3aHHBIM C
WH)OPMATHKOHN, MPOTpaMMHUPOBAHUEM U WH(GOPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBaHHBIMU Ha TIOCTIDKEHUSX HHPOPMATHKH U HAyYHO-TEXHIUYECKOTO Iporpecca,
YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP Oynmymield mpodeccCuu W pealn30BhIBATH
COOCTBEHHBIC )KM3HCHHBIC TUIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K O00pa30BaHUI0O W CaMOOOpa3OBaHUIO Ha
NPOTSHKEHUN BCEH KU3HH,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAHUE TJI00ATBHOTO XapaKTepa JKOJOTUYECKUX TpoOJieM M IMyTed uX
pelieHus, B TOM 4HCIe C Y4€TOM BO3MOXKHOCTEH HMH(OpPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HHPOPMATUKHU, TOCTHKEHHUSIM HAyYHO-TEXHUUYECKOIO Mporpecca
U OOUIECTBEHHOW TMPAaKTHUKW, 3a CYET TOHMMAHHS POJH HHPOPMALUMOHHBIX
pecypcoB, HMH(DOPMAIMOHHBIX MPOILIECCOB U HH(DOPMAIMOHHBIX TEXHOJOTHUN B
yCIIOBHSAX IM(poBOM TpaHchopMallui MHOTHX cdep KU3HH COBPEMEHHOTO
00IIIeCTBa;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B mportiecce nocTHKEHNUS TUYHOCTHBIX PE3YIHTATOB OCBOSHUS IIPOTPAMMBI 110
uHpOpMaTHKE y OOYyYaroIIMUXCsl COBEPIICHCTBYETCS SMOIMOHATIbHBIA HMHTEIUICKT,
npeanoararomuil choOpMUPOBAHHOCTD:

CaMOpETyJTUPOBaHMS, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HYMOIMOHATFHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMIEH CTPEMJICHHE K JOCTHXKEHUIO LIETH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOMAS M3 CBOUX
BO3MOKHOCTEH;

SMIATHUH, BKIIOYAIOIEH CIOCOOHOCTh MOHUMATh HYMOLIMOHAIIBHOE COCTOSIHHE
JIPYTHX, YYUTHIBATh €T0 MPU OCYIICCTBICHWH KOMMYHHKAIIUW, CIIOCOOHOCTH K
COYYBCTBHIO M CONIEPEKNBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BHICTPAUBATh OTHOLLEHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpeAMETHbBIE
pe3ynbTaThl, OTPaXEHHBIE B YHHBEPCATbHBIX yUEOHBIX ICHCTBHAX, a HMEHHO:
MO3HABAaTEIbHbIC yHHUBEpPCATbHBIE Yy4eOHBIE JIEHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHbIE yUeOHbBIE IEHCTBHS, DPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

CaMOCTOSATCILHO  (OpMYyJIMpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBCHHBIM MPH3HAK WM OCHOBAHUS JUJII CPaBHCHMS,
KJaccuukaruu u 006001eHNS;

OTIPENENIATh 1IN JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
TOCTYKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTeiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUETOM aHalM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JISATCIIbHOCTH, OLICHMBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIEHUBATh PUCKHU ITOCIIECTBUM JIEATEILHOCTH;

KOOPJIMHHUPOBATH U BBITIOJHATE pa0OTy B YCJIOBHIX PEaJTbHOI0, BUPTYaJIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATHUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIAJICTh HABBIKAMH YY€OHO-HCCIICIOBATEIIHCKON M IPOCKTHOM JIESITCIBHOCTH,
HaBbIKAMU  paspemieHus 1poOjeM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHICCKUX 33124, IPUMECHEHHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS,

OBJQJICTh BUJAMH JICATCIHPHOCTH TI0 TIOJYYCHHIO HOBOT'O 3HAHHS, €ro
MHTEpIpETAllid, TPeoOpa3oBaHUIO M MPUMCHCHHIO B PA3JIMYHBIX YYCOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX U COIMATBHBIX MPOSKTOB,;

dbopMupoBaHWE  HAYYHOTO THIIA  MBINUICHUS, BIIAJICHHE  HAydYHOU
TEPMHUHOJIOTHEH, KJIIOUEBBIMH MOHITHIMH M METOJIAMHU;



CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
JESATETHPHOCTH U )KU3HCHHBIX CUTYaIUsX;

BBISIBJISIT TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpPOBaTh 3a/ady,
BBIJIBUTATh THITOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTBI JIJIS TOKAa3aTeIbCTBA CBOUX
YTBEPKJCHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJAC PCIICHHUS 3aJaddl PE3YJIbTATHI,
KPUTHUYECKU OIICHUBATH WX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHAIPABIICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

NEPCHOCUTh 3HAHWS B TIO3HABATEIBHYIO U TMPAKTHYECKYH 00JIacTH
YKU3HEICATCIIbHOCTH,;

WHTCTPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJiaraTb OpUTHHAIBHBIC MOJXOABI U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaumeii:

BJIAJIETh HABBIKAMU TOJIYYEHUS UH(POPMAIIUN U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO  OCYIIECTBJISITh  TOUCK,  aHaJIu3, CHCTEMaTU3aIui0 |
UHTEPIPETAIMI0O HHOPMAIIUK PA3JIMUYHBIX BUJIOB U (POPM MpeICTaBIICHHS;

co3/aBaTh TEKCThl B pas3NUyHbIX dopmarax ¢ y4ETOM Ha3zHAYCHUS
uHQopMalMK M 1EJIeBOM  ayAUTOpUM, BBIOMpas ONTUMAJIbHYIO  (QopMmy
IIPEACTaBICHUS U BU3YyaIH3aIliu;

OIICHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTh HWH(OpMamuu, €€ COOTBETCTBHUE
IIPaBOBBIM U MOPaJIbHO-3THYECKUM HOPMaM;

UCIIONIB30BaTh  CpeAcTBa  MH(MOPMALIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTraHU3allMOHHBIX
3a/1a4 C COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€3011aCHOCTH, TUTUCHEI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIMOHHON
0e301acHOCTH;

BJIAJCTh  HABBIKAMH  pAaclO3HaBaHWA W 3allUTBl  HWH(popMamuw,
nH(pOpPMAIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUA

1) oOmenme:

OCYILIECTBIISITh KOMMYHHKAIIMK BO BCeX chepax KU3HH;

pacCiio3HaBaTb HeBep6aanme CpeaACTBa O6IIICHI/I$I, IIOHUMATh 3HAYCHUC
COLMAJIbHBIX 3HAKOB, pPacCIIO3HABATh IIPCAIIOCBHIIKHU KOH(l)J'II/IKTHI)IX CI/ITyaHI/Iﬁ nu
YMETb CMSTYaTh KOH(MIUKTHI,



BIAJETh  PAa3JIUYHBIMU  criocoO0amMu  OOIIEHHWS U B3aUMOJEHUCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS.

2) coBMecTHAasl 1eATeJIbHOCTh:

NOHUMAaTh U HCHOJBb30BaTh MPEUMYILIECTBA KOMAaHIHOM WM WHIWBHIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;

OPUHUMATh €M  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh AEHUCTBHUS MO €€ JOCTUKEHUIO: COCTABIISIThH

IlaH JEWCTBHM, paclpenessaTb pPOJU C YYETOM MHEHUN YYaCTHHKOB,
00CYXJ1aTh PE3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 YYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLEHHUBATh HAEU C TO3ULIUU HOBU3HBI,
OpUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

1) camoopraHu3anms:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENIbHOCTh, BBISBIATH
poOJIeMbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSTEIIbHO COCTABIIATH TIJIaH PEIICHUsI TPOOIEMBI C YUETOM UMEIOIIHUXC S
pPECYpCoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4€OHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYIAHUINH B
pa3HbIX OOJIACTSIX 3HAHUM, IOCTOSHHO IOBBINIATh CBOW 0O0pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJ€Th  HABBIKAMHU  [IO3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U



OCHOBAaHMM; UCIOJIb30BaTh MPUEMBI peIEKCUU JIsi OLEHKH CUTYyallMH, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHHKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEITbHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIKUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

B npornecce mzydyenus kypca mHpopmatuku 6a3zoBoro ypoBHs 6 10 knacce
oOydJaroImmMMucs OYAyT JOCTUTHYTHI CICAYIOIINUE MPEAMETHBIC PE3YJIbTATHI:

BJIQJICHHE TIPEJCTABICHUSAMH O POJU HHPOPMAIIMM WM CBSA3aHHBIX C HEH
IPOIIECCOB B TPHPOJC, TEXHUKE MW OOIIECTBE, TNOHATUAMH «HHMOpMAIUsI»,
«UH(POPMALIMOHHBIN MPOIIECC, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBbI», «CUCTEMHBIH
abdexTy, «MHpOpMaLIOHHAS CUCTEMaY, KCUCTEMA YIIPABICHUSY;

BJIQJICHHE METOJaMH ToucKa HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHHBATh WH(OPMAIINIO, TOJIYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu30BaTh OOJNBIINE JaHHBbIC, MPUBOJAUTH MPUMEPHI
MCTOYHUKOB MX MOJIYYCHHSI ¥ HAMPABIICHUS UCIIOJIb30BAHNUS,

MOHMMAaHHE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOWIJIBHBIX KOMITHIOTEPOB, TEHJACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUIA;

BJIQ/ICHHE HaBbIKaMH PAOOTHI C OMEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJIaMU MTPOTPAMMHOTO 00ECTIEYSHUS JIs PelIeHHs YIeOHBIX 3a7a4 110 BEIOpaHHOM
CHeIUATH3aIIH;

coOmioieHne TpeOOBaHUM TEXHUKU O€30MaCHOCTH U TWTHMEHBI TpH padboTe ¢
KOMITBIOTEpaMH U JPYTUMH KOMIIOHEHTaMH IU(PPOBOTO OKPY>KEHHUs, MOHUMAaHUE
MPABOBBIX OCHOB HKCTOJB30BAHMS KOMITHIOTEPHBIX MpOTpamMM, 0a3 MaHHBIX H
MaTepHalioB, pa3MeNIEHHBIX B ceTu HTEpHET;

NMOHMMAaHWE OCHOBHBIX TMPHUHIIUIIOB JHCKPETH3AIMU PA3JIMYHBIX BHJIOB
uHboOpMaIK, yMEHHE ONpeneisaTh WHPOPMAIMOHHBIM OOBEM TEKCTOBBIX,
rpadugecKrX U 3ByKOBBIX JAHHBIX TIPH 3aJaHHBIX TapaMeTpax AUCKPETH3AINN;

YMEHHE CTPOUTH HEPAaBHOMEPHBIC KOJBI, JOMYCKAIONINE OJHO3HAYHOE
JEKOJIMpOBaHUE COOOIIeHUH (IPePUKCHBIE KObI);



BJIQ/JICHUE TEOPETUYECKUM almaparoM, MO3BOJSAIOIIMM  OCYLIECTBISATh
MPEACTAaBICHUE 3aJaHHOIO0 HATYpaJbHOIO YHUCJIAa B Pa3IUYHbIX CHCTEMaxX
CUMCJICHUS, BBINOJHATh MpPeoOpa3oBaHUsl JIOTMUECKUX BBIPAKEHUH, HCHOJbB3YS
3aKOHBI aNre0pbl JOTUKHY;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCTIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

B mpouecce nzyuenus: kypca uHpopmaTtuku 6a3oBoro ypoBHsi ¢ 11 knacce
oOy4aromumMucs OyayT JOCTUTHYTHI CIAEAYIOIINE MPEAMETHBIEC PE3YIbTATHI:

HaJIM4YUeE MPEJCTaBICHUN 0 KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
mMupe, 00 O0mMX NpUHIHUNAX pa3padoTKu M (YHKIMOHUPOBAHMS HHTEPHET-
IIPUIIOKEHUM;

NOHUMaHHE Yyrpo3 UHPOPMALIMOHHOM O€30MaCHOCTH, UCTIOJIB30BAHHE METOJI0B
U CPEACTB MPOTUBOJCHCTBUS ATHM YIrpo3am, COOJIIOJeHHUE Mep Oe30MacHOCTH,
peI0TBPAILAOIINX HE3aKOHHOE PAaCIPOCTpaHEHUE TIEPCOHATBHBIX JaHHBIX;

BJIQJICHHE  TEOPETUYECKUM  almapaToM,  IO3BOJISIONIUM  OINPEICHSTh
KpaT4allliuii MyTh BO B3BEIIEHHOM Tpade U KOJTUYECTBO MyTeil MEX 1y BEPIIMHAMHU
OPUEHTUPOBAHHOIO AIMKINYECKOro rpada;

YMEHHE YUTaTh W TIOHUMaTh IPOrPaMMBbl, PEAINU3YIOLINE HECI0XKHbIE
JITOPUTMBI 00PAOOTKH YUCIIOBBIX U TEKCTOBBIX JIaHHBIX (B TOM YHCJIE€ MAaCCUBOB U
CUMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM JUIsl H3YYEHHUS YHHUBEPCAJIBHOM S3bIKE
nporpammupoBanusi Beicokoro ypoBHs (Ilackams, Python, Java, C++, C#),
aHaAJIM3UPOBATH AITOPUTMBI C MCIIOJIB30BAHUEM TaOJIUI] TPACCUPOBKH, ONPEIEISThH
0€3 MCII0JIb30BaHUsl KOMIIBIOTEPA PE3YIIbTaThl BHIIIOJIHEHUS HECIOKHBIX IPOTpamm,
BKJIIOYAIOIIMX LMKIIbI, BETBICHHUSM MOINPOrPaMMBbI, MPHU 3aJaHHBIX HCXOIHBIX
JaHHBIX, MOIU(UIMPOBATH TOTOBbIE MPOrpaMMBbl Ul PELIECHUS HOBBIX 3ajad,
UCMOJb30BaTh MX B CBOMX IpOrpaMMax B KadyecTBE MOANPOrpaMM (IpoLeayp,
yHKLMI);

YMEHHE  peanu30BbIBaTh HAa  BBIOpAaHHOM  JUISl  W3YYEHHUS  SI3bIKE
nporpaMmMupoBanus Beicokoro ypoBHs (ITackais, Python, Java, C++, C#) tumossie
ITOpUTMBl  00pabOTKM YHCEJI, YUCIOBBIX IOCJIEOBATEIBHOCTE W MAaCCHBOB:
NpEJCTaBICHUE 4YMCcia B BHJE HaOOpa MPOCTBIX COMHOMKUTENEH, HaXOXKICHHE
MaKCHMaJbHON (MHUHMMAJIbHOW) IU(PHI HATYpaJbHOTO YHCHA, 3alMCAaHHOTO B
CUCTEME CUMCIEHUS C OCHOBAaHMEM, He mpeBblmaromuM 10, BbIUKCIEHHE
O0OOMIEHHBIX  XAapaKTePUCTHK  JJEMEHTOB  MacCcHBa WM YHUCJIOBOM
MOCIEIOBATENBHOCTH  (CYMMBI, TPOHM3BEJCHUS, CPEIHEro apupMeTHIECKOro,
MUHHAMAJIBHOTO M  MaKCHUMAaJbHOTO  3JIEMEHTOB, KOJIMYECTBA  3JIEMEHTOB,
YIOBJIETBOPSIIONINX 3aJaHHOMY YCIIOBUIO), COPTUPOBKY 3JIEMEHTOB MaCCHBA;



YMEHUE HCMOJb30BaTh TaOiaW4HbIe (pEeslUOHHBIE) O0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBIIATH 3alpochl K 0a3aM JaHHBIX (B TOM YHCJE 3alpochl C
BBIYHCIIIEMBIMU TOJSIMHU), BBINOJHATH COPTHUPOBKY M IOMCK 3amucedl B 0ase
JAHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y JaHHBIX, YMEHUE MCIOJIb30BATh
ANEKTPOHHbIE TAOMUIBl JJI aHaIW3a, NPEICTaBIEHUS U OOpabOTKU JaHHBIX
(BKJIIOYAsi BBIYKMCIEHHE CYMMBI, CPEIHEro apu(pMeTHYecKoro, HauOOJBLIEro U
HAaMMEHBLIETr0 3HAUYECHUH, pellieHue ypaBHEHU);

YMEHHE HCMOJIb30BaTh KOMIIBIOTEPHO-MATEMaTHUYECKIE MOJEIN AJisl aHAIU3a
00BEKTOB U MPOIIECCOB: (POPMYIHPOBATH 11€JIb MOACIUPOBAHUS, BHIOIHATH AHAIN3
pE3yJIbTATOB, MOJYYEHHBIX B XOJI€ MOJEIMPOBAHUS, OLIEHHUBAaTh COOTBETCTBUE
MOJIENTM MOJIEIUPYEMOMY OOBEKTY HWJIU MPOIEecCy, NPEICTaBIATh Pe3yIbTaThl
MOJIETMPOBAHMS B HATJISITHOM BUJIE;

YMEHHE OpraHU30BbIBaTh JIMYHOE WH(GOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX IIU(PPOBBIX TEXHOJIOTUH, MTOHUMAaHUE BO3MOXKHOCTEMH
U(GPOBBIX CEPBUCOB TOCYIJAPCTBEHHBIX YCIYT, HU(PPOBBIX 00pa3zoBaTEIbHBIX
CEpPBUCOB,  TOHMMaHWE  BO3MOXXHOCTEH W  OrPaHMYEHUN  TEXHOJIOTH
MCKYCCTBEHHOTO MHTEJUIEKTA B PA3IMYHBIX 00JACTAX, HAIMYUE MPEACTaBICHUI 00
UCIIOJIb30BaHUM MH(GOPMAIIMOHHBIX TEXHOJIOTHI B pa3IMUHBIX MPOPECCUOHATBHBIX

chepax.
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

#H##Par#H#11o teme «l{udpoBas rpaMOTHOCTEY»

1.1

###Par###Bnanenne mnpeAcTaBIEHUSIMU O polu HHOpPMALUU U
CBSI3aHHBIX C HEH MpPOIECCOB B TPUPOJAE, TEXHHKE U OOIIecTBe,
MOHATUAMH «UH(GOPMALIUA», «MHPOPMALTMOHHBIHN MPOLIECC), «CUCTEMAY,
«KOMTIOHEHTBI CHCTEMBI», «CHCTEMHBIH 3(hderT», «uHpOopMaIMOHHAS
CHCTEMa», «CHCTEMa YIPABJICHHS»; BIAJCHHE METOJAaMH IIOWCKa
nHbpopManun B ceTH VIHTepHET, yMeHHe KPUTHYECKH OIICHUBAThH

nH(popMalnIo, MOJIydeHHYI0 U3 ceTu HTepHeT

1.2

##H#Par###YMenue xapakTepu3oBaTh OOJbIIME JaHHBIE, MPHUBOJIUTH

IPpUMEPBI KCTOYHUKOB UX IOJIYUYCHHUA U HAITPABJICHUSA HMCIIOJIB30BaHUA

1.3

#H##Par#H##llonnmanue  OCHOBHBIX  NPUHIIMIIOB  yYCTPOWCTBA U
(YHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAllMOHAPHBIX M MOOHMIIBHBIX
KOMIIBIOTEPOB; TEHJACHIIMH pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHH;
BJIAJICHNEC HaBbIKAaMH paOOTBl C OINEPAalMOHHBIMU CUCTEMaMHu H
OCHOBHBIMH BHJIAaMH TIPOTPaMMHOTO OOECICUCHHS JUIS  PEIICHUS

y4eOHBIX 3a/1a4 110 BEIOPAHHOH CIIelMaIn3aliu

#H##Par#t#11o teme «Teopernueckre 0CHOBBI HHPOPMATHKI

2.1

###Par#t#llonnmanue  OCHOBHBIX  TPHUHIMIIOB  JIUCKPETH3allUN
pa3IMYHBIX BUJIOB uH(pOopMaIuy; yYMEHHUE OTIPECIIATh
UHPOPMALIMOHHBIH O00BEM TEKCTOBBIX, T'pa)UUECKUX | 3BYKOBBIX

JAaHHBIX IIPU 3aJaHHbIX IMapaMCTpax AUCKPCTU3aAlluU

2.2

#HH##Par###YMenue CTpOUTh HEPABHOMEPHBIE KOJbI, JIOMYCKAIOUIUE
OJIHO3HAYHOE JIEKOJUpOBaHUE cooOImeHn (TpeduKCcHbIE KOJbI);
UCIOJIb30BaTh MPOCTEUIIIHE KOIbI, KOTOPBIE MO3BOJISIIOT O0OHAPYKUBATh U

HCITPABJIATH OIIIMOKHU Ipu nepegadye JaHHbIX

2.3

###Par###Bnanenue  TEOPEeTMYECKHM  alIaparoM, IO3BOJISIOIIMM
OCYILECTBIIATh IIPEICTABICHUE 3aJaHHOTO HATypaJbHOTO 4HCIA B

PA3JIMIHBIX CUCTCMAX CHUCIICHUA
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H#HH##Par#H#Bnanenue TEOPETHMUYECKUM  amnmaparoM,  MO3BOJSIONIUM
BBITIOJIHATh TPe0Opa30BaHUsl JIOTUYECKUX BBIPAKEHUH, HCIOIb3YS

3aKOHBI aNreOpsbl JIOTUKU

###Par## 1o Teme «H(DOpMAITMOHHBIE TEXHOJIOTHN

3.1

H#HH##Par#H##Ymenne  co3maBaTh — CTPYKTYPHUPOBAHHBIE  TEKCTOBBIC
JOKYMEHTBI W JIEMOHCTPAIMOHHBIE MAaTEPHAIbl C WCIOJIH30BAHUEM
BO3MOYXHOCTEH COBPEMCHHBIX IPOTPAMMHBIX CPEICTB U OOJaYHBIX

CEpBHCOB

3.2

H#HH#Par#H##YMenne wuCNnonb30BaTh TAOMUYHBIEC (PENSIIIUOHHBIE) Oa3bl
JAHHBIX, B YAaCTHOCTH, COCTABJISITh 3alpoChl B 0a3ax JaHHBIX (B TOM
YHUCJI€ BBIYUCISIEMBIE 3allpPOCHI), BBHITIOJHITH COPTUPOBKY U TOUCK

3anucell B 0a3e JaHHBIX; HAOJHATH pa3padOTaHHY0 0a3y TaHHBIX

3.3

#H##Par#H##yYMenune ucnosib30BaTh JIEKTPOHHBIE TAOIHIIBI 711 aHAIHN3a,
MpeACTaBiICHUST U 00pabOTKH AAaHHBIX (BKIIIOYAsT BBIYMCIICHHE CYMMBI,
cpenHero apupMeTHIecKoro, HanbOIBIIETO W HAUMEHBIIIETO 3HAYCHHA,

pelieHre ypaBHEHHN)

11 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro o01ero 00pa3oBaHus

1

###Par#t#11o teme «{udposas rpaMOTHOCTE)»

1.1

#H##Par##Hanuure npencTaBaeHUd O KOMITBIOTEPHBIX CETAX M UX
pOJIM B COBPEMEHHOM MHpeE; 00 OOIMUX MPHUHIUIAX pa3pabOTKH H

(YHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKESHHIA

1.2

H#HH##Par###yYMenue OpraHu3oBbIBaTh JIMYHOE HMH(POPMAIIMOHHOE
IPOCTPAHCTBO C KCIIOJIb30BAaHHEM DAa3IMUYHBIX CPEICTB IUPPOBBIX
TEXHOJIOTUH; TIOHUMAaHHWE BO3MOXKHOCTEH IM(POBBIX CEPBHCOB
TOCYIapCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTENbHBIX CEPBHUCOB;
NOHMMAaHME  BO3MOXHOCTE W OTpaHMYEHUN  TEXHOJOTHA
UCKYCCTBEHHOTO HHTEIUIEKTa B PAa3JIMYHBIX OONACTAX; HaIU4ue
peCcTaBlIeHNu 00 UCTIOIh30BaHUH WH(DOPMAIIMOHHBIX TEXHOJIOTHIA B

Pa3INYHBIX TPOPEeCCHOHATBHBIX chepax

###Par###1 1o Teme «TeopeTnyeckre 0OCHOBBI HH(POPMATHKI




2.1

###Par####Bnanenue TEOPETUYECKUM annapaToM, IO3BOJIAIOIINM
OTIpEe/IeNATh KpaTyaliinii MyTh BO B3BEHICHHOM rpad)e U KOJIMYECTBO

myTeil MeX/1y BepIIMHAMU OPUEHTHPOBAHHOTO AIIMKINYECKOTO rpada

###Par###11o Teme «AIrOPUTMBI U IPOIPaMMHUPOBAHUE

3.1

#H#H#Par###YMeHue 4utaTh U MOHUMATh IPOTPAMMBI, pealu3yolue
HECJIOKHbBIE aJITOPUTMbI 00PAaOOTKU YHCIOBBIX M TEKCTOBBIX JaHHBIX
(B TOM 4YmcCIIe MacCHBOB M CHMBOJIBHBIX CTPOK) Ha BBHIODAHHOM JIJIst
U3YyYEHUSl YHHMBEPCAIbHOM SI3bIKE IPOIPAaMMHUPOBAHUSI BBICOKOIO
ypous (ITackanb, Python, Java, C++, C#); ymeHue aHaIM3UpOBAThH
ITOPUTMBI C UCTIOIB30BaHUEM TAOIUI] TPACCUPOBKH; OIIPEEIIATH 03
WCIIOJIb30BAHUS KOMIIBIOTEPA PE3YJIbTAThl BHIIIOJHEHUS HECIOMKHBIX
MPOrpaMM, BKJIFOYAIOIIUX IIUKJIbI, BETBJICHUS U MOANPOTPAMMBI, TIPH

3aJlaHHbIX UCXOOHBIX JaHHBIX

3.2

#H##Par##H#YMenue MoAu(pUIMPOBaTh TOTOBBIE MPOrPaMMBbI IS
pelIeHns] HOBBIX 3ajlay, MCIOJIb30BaTh UX B CBOMX Iporpammax B

KayecTBe MOAIporpaMM (poruenyp, GyHKIIHiL)

3.3

H#HH##HPar#H##YMenne peanu3oBaTh OTallbl  pEHICHUS 3ajad  Ha
KOMIIBIOTEPE; YMEHHE PEaTu30BbIBATh Ha BBIOPAHHOM ISl U3YUYECHUS
SI3BIKE TPOrpaMMHpOBaHus Beicokoro yposHs (ITackans, Python, Java,
C++, C#) TtumoBble aNrOpUTMbI OOpPAOOTKH YHCEN, YHUCIOBBIX
MOCJIEI0BATEILHOCTE M MAacCHBOB: IPEACTaBJICHHUE 4YMCa B BUJE
Habopa TMPOCTBIX COMHOXKHUTENEH; Hax0XKIACHUE MaKCUMaJbHOU
(MuHUMaNbHOM) 1MGPHl HATypalbHOIO YMCIA, 3alMCAHHOTO B
CUCTEME CUMCJICHHS C OCHOBaHMEM, He mnpeBblmatomum 10;
BbIUHCIICHHE 000OIIEHHBIX XapaKTEPUCTUK SIEMEHTOB MacCUBa WM
YHCIIOBOM MOCJIE0BATEILHOCTH (CYMMBI, MPOU3BEACHUS CPEIHEr0
apu(PMeTUYECKOT0, MUHUMAIBHOTO W MAaKCHMAallbHOTO 3JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YIOBIETBOPSIOMIUX 33JaHHOMY YCJIOBHIO);

COPTHUPOBKY 3JICMCHTOB MAaCCHUBaA

#iH##Par#t#11o teme «HDOpMaAIIMOHHBIE TEXHOJIOTHI

4.1

##H#Par###YmMenue HCHOIb30BaTh KOMIBIOTEPHO-MaTeMaTHUECKUE
MOJIENIN /7Sl aHanu3a 00BEKTOB M MPOLECCOB: (OPMYINPOBATH LIETb
MOJEIUPOBAHUS, BBINOJHATH AHAIW3 PE3YJIbTAaTOB, IOJYYEHHBIX B
X0J€  MOJEIMPOBAaHMS;  OLICHMBAThb  aJCKBAaTHOCTb  MOJEIH
MOJIEIUPYEMOMY OOBEKTY HJIM MPOLECCy; MPEACTaBIATh Pe3yabTaThl

MOJCIUPOBAHUA B HATIIIHOM BU/JIC




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
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HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

#iHtPar#H#lludposas TpaMOTHOCTH

1.1

#H##Par### lpunuunel  paboThl KoMmIbloTepa. [lepcoHanbHBIH KOMIBIOTED.

Br160p KOHpUTrypauu KOMIBIOTEPA B 3aBUCUMOCTH OT pelIaeMbIX 3a/1a4

1.2

###Par###OCHOBHbIE TEHIEHUUU pa3BUTUS KOMIIBIOTEPHBIX TEXHOJOTHH.
[TapannenbHbie BBIUHCIICHHUSL. MHoromnpo1ieccopHbie CUCTEMBI.

CynepkomMnbroTepbl. MUKPOKOHTpOJUIEphl. POOOTH3MpPOBaHHbIE TPOU3BOICTBA

1.3

#it#Par#Ht#daitnoBas cuctema. [louck B (aitmoBoit cucreme. OpraHuzarus
XpaHCHUA U O6pa6OTKI/I JaHHBIX C MCIIOJIb30BAHUEM HWHTCPHET-CCPBUCOB,

00JIaUHBIX TEXHOJIOTHI U MOOUJIBHBIX YCTPOICTB

Hi#HtPar#Ht#TeopeTndeckre 0OCHOBBI HH(OPMATUKU

2.1

#HH#Par#H## ndbopmanus, JaHHBIE U 3HAHUA. YHHUBEPCATBLHOCTh JTUCKPETHOTO

npenacTaBieHuss tHQopmaluu. J[BouuHOE KOJUpOBaHHE

2.2

#H##Par#Ht#PaBHOMepHBIC 1 HEpaBHOMEpHBIC KOJIbI. Y ciioBue dano

2.3

#H##Par#H## lonxonel kK wm3MepeHutro wuHbopmanuu. CyImIHOCTh 00BEMHOTO
(aaBuTHOTO) TOAXO0/MAa K HM3MEPEHUI0O MH(POPMAIUM, ONpeaeieHHe OuTa C
TOYKU 3peHUsl ai(aBUTHOTO IMOJAXOJa, CBSI3b MEKIY pasMepoMm andaBurta u
UH(POPMAIMOHHBIM BECOM CHMBOJIA (B MPEANOJIOKEHHH O PAaBHOBEPOSTHOCTH
NOSIBJICHHSI CHMBOJIOB), CBSI3b MEXKIy CIMHHIIAMU HM3MEPCHUs HHOOpPMAIIHH:
out, Oamt, KoOaiir, Mo0aiiTr, ['6aiit. CymHOCTb cOAEpPKaTEIHHOTO
(BEpOSITHOCTHOTO) TIOJX0JIa K M3MEPEHHUIO WH(POPMAIINH, OTpe/Ie]ICHUE OuTa ¢

MO3UIIMH COACPIKAHUSI COOOIICHUS

2.4

#H##Par#H# ndopmanmonnsie nporneccol. [lepenaua napopmanuu. McTouHMK,
NpuéMHUK, KaHaJl CBSI3U, CHUT'HAJI, KoJupoBaHue. MckakeHne nHGopMaIiu npu
nepenade. CKOpocTh Tepeqaud MJaHHBIX 10 KaHaly CBSI3H. XpaHEHHE

uHpopManuu, 00bEM MaMATH

2.5

#H#Par###Cucremsl. KOMIIOHEHTHI CHCTEMBI U UX B3anmojeicTBre. CHCTEMBI

yIpaBJlieHUs. YIIpaBieHHe Kak HHPOPMaLMOHHBIN npouecc. OOpaTHas CBs3b

2.6

##HPar##HCucreMsl curcnenus. Pa3BépHyras 3anuch HENbIX U JPOOHBIX YUCET
B MO3ULIMOHHBIX CUCTEMax cuucieHus. CBOICTBA MO3UIIMOHHON 3alMCH YUCIIA:
KOJIMYECTBO UG B 3aIIUCH, TPU3HAK ACTUMOCTH YHCIIa HA OCHOBAaHHE CUCTEMBbI

CUHCJICHUA. AJ'IFOpI/ITM nepepoJia MeJjoro 4uciia H3 P-uuyHO#l cHCTEMBI




CUMCJICHUS B JIECATUYHYIO. AJITOPUTM I€peBOJIa KOHEUHOU P-uuHON npoOu B
JECSITUUHYIO. AJTOPUTM IEPEBOJA LEJIOr0 YHUCIA U3 JECSITUYHOM CHCTEMBI
cuuciaeHuss B P-nuHyro. JIBouuHas, BOCbMEpUYHAs M IIECTHAALATEpUYHAs
CUCTEMbl  CUMCIIEHHUS, IIE€pPEeBOJ 4YHMCEI MEXKAYy JTUMHU CHCTEMaMHu.

ApupmeTrueckre onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHHS

2.7

#HH##Par#H## pencraBnenne 1LENbIX W BEIIECTBEHHBIX YHCENT B MaMATH

KOMIIbIOTEPA

2.8

###Par##HKomuposanne TtexctoB. Komumpoka ASCIl.  OpnobaiiTHbIC
komupoBku. Crapmapr UNICODE. Kommposka UTF-8. Ompenenenue

MH(}OPMaIIMOHHOTO 00bEMA TEKCTOBBIX COOOIICHUIN

2.9

###Par###Konupoanue nzobpaxeHuid. OueHka MH(POPMAMOHHOTO 00BEMA
pactpoBoro rpadUyecKoro H300paKEeHHs TPU 3aJaHHOM pa3pelIeHUd |
riyouHe konupoBanus 1BeTa. Konuposanue 3Byka. OnieHka HH(GOPMAalMOHHOTO
00BéMa 3BYKOBBIX JAaHHBIX IIPpHW 3aJJaHHBIX 4YaCTOTEC MOUCKPECTHU3alWH U

Pa3pAIHOCTH KOJAUPOBAHUS

2.10

#H##Par#H# Anredpa noruxu. BeickassiBanus. Jlorudeckue onepanun. TaOmuibt
WCTUHHOCTU  JIOTUYECKUX  OMEpalil  «IU3BIOHKIHSY), «KOHBIOHKIIUS,
«MHBEPCHUSY, «UMIUTUKALUA», «IKBUBAJNEHIUA». Jlorndyeckue BbIpaKEHUSI.
Borunicnenue JIOTMYECKOTO 3HAYEHHUS COCTAaBHOTO  BBICKA3bIBAaHUSA IIPU
W3BECTHBIX 3HAYEHUSX BXOJIIMX B HEro JJIEMEHTAPHBIX BBICKa3bIBAaHUM.
Tabmuipl MCTUHHOCTH JIOTMYECKUX BbIpaxkeHUW. Jlormdyeckue omepanuu u
omepanuu HaJx MHOXecTBamMH. [Ipumepbl 3akOHOB —anreOpbl  JIOTHKU.
DOKBUBaJCHTHbIE TMpeoOpa3oBaHUs JIOTUYECKUX BbIpakeHui. Jlornuyeckue
¢byuknun. IlocTpoeHue JOrMYECKOrO BBIPAXKEHHMSI C JaHHOM Talnuiei
UCTUHHOCTU. Jlormyeckue »sieMeHTHl KommbioTepa. Tpurrep. Cymmarop.
[TocTpoeHne cxeMbl Ha JIOTUYECKUX DJIEMEHTaX MO JIOTUYECKOMY BBIPAKEHUIO.

3anuch JOru4ecKoro BbIPAXXCHUA 110 JIOTHYECKOH CXeMe

#H##Par### I IHPOpMaLIMOHHBIE TEXHOJIOTHU

3.1

#H##Par#H#TexcToBelii  mporieccop. PenmaktupoBanne u  GopMaTupoBaHUE.
[IpoBepka opdorpaduu u rpammaruxku. CpeacTBa NMOHMCKa U aBTO3aMEHBI B
TEKCTOBOM Tpouieccope. Mcmonb3oBanue ctuieil. CTpyKTypupOBaHHbBIE
TEKCTOBbIE  JAOKyMeHTBl. CHOckH, ornaBineHue. OOayHble CEpPBHUCHI.
KonnexktuBHas pabota ¢ mokyMeHTOM. WHCTpyMEHTHI pelEH3UPOBAHUS B
TEKCTOBBIX  mpoueccopax. JlemoBas mepemnucka. Pedepar. Ilpasuna
MUTUPOBAHUS MCTOYHUKOB U oOdopMieHHs OHOMMOrpaguuecKux CChUIOK.

Odopmiienue cucka JUTepaTyphbl
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HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

#iHPar#H#lludpoBas TpaMOTHOCTH

1.1

###Par###] [puHIMIIBI OCTPOEHUS. W alapaTHble KOMIIOHEHThl KOMITBIOTEPHBIX
cereil. Ceresblie mpoTokoibl. Cetb MHTepHEeT. Anpecanus B cetu utepuer. Cuctema

TOMEHHEIX UMEH

HiHtPar#HH#TeopeTndyeckre 0OCHOBBI MH(OPMATUKU

2.1

###Par###Monenn u monenupoBanue. llenn moxpenupoBanusi. CooTBETCTBUE
MOJIEIIH MOJISTTUPYEMOMY OOBEKTYy WM Tporeccy. Dopmanu3anus MPUKIIHBIX
3amau. [lpencraBiieHne pe3ynbTaTOB MOJCIUPOBAHUS B BHJAE, YIOOHOM s

BOCTIpUATHUS YeJoBeKoM. [ paduueckoe mpencraBieHne TaHHbIX (CXEMBbI, TaOIUIHI,

rpadukm)

2.2

###Par###1 padoul. OcHoBHBIE OHATHS. Buabl rpadoB. Perenue anropurMuyeckux
3a/1a4, CBSI3aHHBIX C aHAJIM30M rpadoB (MOCTPOEHHE ONTUMAILHOTO MYTH MEXIY
BepIIMHAaMU Tpada, ompeAeseHre KOJUYEeCTBAa pPA3NIUYHBIX IMyTeH MexIy

BEpIIMHAMU OPUEHTHUPOBAHHOTO AlIMKJINYECKOTro rpada)

2.3

#i##Par##lepesbs. bunapraoe nepeBo. JIMCKpETHBIC UTPHI IBYX HTPOKOB C TIOJTHOM
nHpopmanmeii. [loctpoeHne nepeBa mnepebopa BapHAHTOB, OMUCAHUE CTPATCTUH
urpsl B TabnuuHO# (popme. Beiurpeimabie ctpareruu. Mcnons3oBanue rpadoB u

JIepEBbEB MPU OMKUCAHUN OOBEKTOB U MPOLIECCOB OKPYXKAIOIIETO MHUpa

HH#Par##H# ANTOpUTMBI M IPOTPaMMHUPOBAHUE

3.1

#H##Par#H##OnpeneneHue  BO3MOXKHBIX — pe3yJIbTaTOB  pabOThl  IPOCTEUITUX
QITOPUTMOB  YIIPABJICHUSI HCIIOJHUTEISIMH W BBIYMCIUTEIBHBIX aJTOPUTMOB.
OnpeneneHne UCXOAHBIX TAHHBIX, PH KOTOPBIX aJITOPUTM MOXKET JIaTh TPEOYEeMBbIii

pe3ynbTaTt

3.2

#HA##Par###dTanbl peleHus 3a/lad Ha KOMIIbIOTEpe. SI3bIK MpOorpaMMHpPOBAHUS
(TTackams, Python, Java, C++, C#). OCHOBHbIC KOHCTPYKIIHH  SI3bIKa
NpOrpaMMHpOBaHUs.  THIIBI  JaHHBIX:  IIEJIOYHCICHHBIC,  BEIICCTBECHHBIC,
CUMBOJIbHBIE, Joruueckue. Bersnenus. CoctaBHble ycnoBus. LIUKIbI ¢ ycioBueM.

Huknel o nepemenHoi. Micronp3oBanue TabiIuIl TPACCUPOBKU

3.3

###Par###Pa3paboTka M mporpaMMHas pealu3alus aJrOpPUTMOB  PEIICHUS
TUNOBBIX 3a7a4 0a30Boro ypoBHs. llpumepsl 3amad: anropuTmbl 006pabOTKH
KOHEYHOM YMCJIOBOM MOCIEeN0BAaTEIbHOCTH (BBIYMCICHHUE CYMM, IPOU3BEICHUH,
KOJIMYECTBA DJIEMEHTOB C 3aJaHHBIMU CBOMCTBAaMH), aJITOPUTMBI aHAIN3a 3aIUCH
4KCcell B MIO3ULUOHHON CHUCTEME CUUCIIEHHUS, AITOPUTMBI PEIIEHUS 3aJja4 METOJOM
nepebopa (MOMCK HAWOONBLIET0 OOIIEro AEIUTENs JBYX HATypalbHbBIX YHCEl,

IpoBEpKa YyKcia Ha IPOCTOTY)




3.4

##H#Par###0O0paboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble (YHKIMH —s3bIKa

IIPOrpaMMHUPOBaHUS JUIsl 00padOTKH CHMBOJIBHBIX CTPOK

3.5

##H#Par###Tabnuynble BETMYMHBI (MAaCCHBBI). AJITOPUTMBI pabOThI C AIIEMEHTAMHU
MaccuBa C OJIHOKPaTHbIM IPOCMOTPOM MAacCHBa: CYMMHPOBAaHUE DIIEMEHTOB
MaccuBa, MOJCUYET KOJIMYECTBA (CyMMbI) 2JIEMEHTOB MAacCHBa, YJIOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBHMIO, HAaxOXJEHHME HaumOOJbllIero (HauMEHbIIEro) 3HauYeHUs
3NMEMEHTOB MAacCHBa, HAXOXKJIEHHE BTOPOTO IO BEIMYMHE HAMOOJBIIErO
(HaMMeHbIIEro) 3HauUEHUs, JTUHEHHBIN MOUCK 3JIEMEHTA, IEPECTAHOBKA IEMEHTOB
MaccuBa B oOpatHOM mnopsiake. CopTupoBKa OJHOMEpHOro MaccuBa. IIpocTeie
METO/Ibl COPTUPOBKHU (HANpUMeEpP, METOJl My3bIpbKa, METOJ BbIOOpa, COPTUPOBKA

BcTraBkamu). [loanporpamMmsl

#HH##Par### IHpopMalIMOHHBIE TEXHOJIOTUU

4.1

#H#Par#H Ananus JTAHHEBIX. OcHOBHEIE 3a1aun a”Haim3a JTAHHBIX:
MPOTHO3WpPOBAaHMUE, KiIaccH(UKaIus, KIacTepu3alus, aHajdu3 OTKJIOHCHHM.
[TocnenoBaTenbHOCTD PEIICHHMS 3aa9 aHAN3a TAHHBIX: COOP MEPBUYHBIX JAHHBIX,
OYHMCTKAa W OIIEHKAa Ka4yecTBa JaHHBIX, BHIOOp W (WJIM) TIOCTPOCHUE MOJEIH,

Hpe06pa3013aHI/Ie JAaHHBIX, BU3yaJIn3alluiad JaHHBIX, HHTCpHIpCTAlus PE3YJIbTATOB

4.2

#H##Par###Ananu3 NaHHBIX C TIOMOINBIO S3JEKTPOHHBIX Tabnuil. Beraucienue
CYMMBI, CpPEeIHEro apu(pMeTHYecKoro, HauOOJBIIET0 W HAMMEHBIIETO 3HAYCHUH

Iana3oHa

4.3

#H##Par#H##KoMnploTepHO-MaTeMaTHYECKUE  MOJCNIHA.  OJTamnbl  KOMITBIOTEPHO-
MaTeMaTU4YEeCKOTO MOJICIMPOBAHM: TOCTAHOBKA 3a7ayd, pa3paboTKa MOIEIH,
TECTUPOBAHUE MOJCTH, KOMITBIOTEPHBIH AKCIEPUMEHT, aHAU3 pPe3yJIbTaTOB

MOACIINPOBAHUA

4.4

#H##Par#H##YncnenHoe pereHne ypaBHEHHUI ¢ TOMOIIBIO 1T0100pa mapaMmerpa

4.5

#H##Par#H###Tabmuunble (pensMOHHbIC) 0a3bl JaHHBIX. Tabnauia — npeacTaBiICHUE
cBeleHMil 00 OMHOTHIIHBIX 00bekTax. Iloie, 3ammceh. Kmrou Tabmuiel. Padora ¢
roToBoi 0a30¥ JaHHBIX. 3amoJiHeHHe Oa3bl JaHHBIX. [IOMCK, COpPTHpOBKa H
¢bunbTpanus 3anuceil. 3anpockl Ha BHIOOPKY AaHHBIX. 3alpOChl C MapaMeTpamH.
Berurcisiembie mosist B 3ampocax. MHOrotabinyHbie 0a3bl JaHHBIX. THIIBI CBS3CH

MCKIAY Ta6J'II/II_IaMI/I. 3anp0c51 K MHOTOTA0JMYHEIM 0azam JaHHBIX




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIbBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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