MopnucaHo undposo
5 pe3 ¥ |_|' Kaf O. B. noanucbio: bpesuukaa O.B.

[ara: 2025.07.03 12:59:43 +03'00'

MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN

MyHununajabHoe 010/:KeTHOe 0011e00pa3oBaTeibHOe YUpeKaeHue CpeaHsas

o01meo0pasoBarTesbHas mKoJga Ne 4 r. I'psasu ['psisuHCcKOr0
MYHHMIIUNIAJIBHOTO paiioHa Jluneukoi odaacTu
OTtaen o0pa3oBanus agMUHUCTPAUMH ['PA3HHCKOr0 MyHUIIUIIAJIBHOTO

paiiona Jluneukoi odJgacTu

MBOY COLI Ne 4 r. I'psizu

YTBEPXJIEHO
Jupekrop

O.B. bpe3unkas
[Tpuka3 Ne 123
oT «31» 03.2025 r.

PABOYAS [IPOTPAMMA
(ID 976114)

yueOHoro npeamera « Mupopmaruka» (0a30BbIil yPOBEHb)

1t ooyuarommxcs 10 — 11 xmaccos

r. I'pszu, 2024 r.



IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo nHGOpPMATHKE Ha YPOBHE CpeIHETO 0011ero 00pa3oBanus JaéT
MPEACTaBICHUE O LENAX, O0meil cTpareruu oOy4eHUsl, BOCIUTAHUS U Pa3BUTHS
oOyuaronuxcst cpeacrBamu ydeoHoro mnpeamera «Mudopmatuka» Ha 06azoBOM
YpOBHE, yCTaHaBJIMBAET 00s13aTeIbHOE peIMETHOE coJiep>KaHHue,
IpPEeIyCMaTpUBaeT €ro CTPYKTYpUPOBAHUE IO paslielaM U TemaM, ONpeaesser
pacnpeneseHue ero no kiaccam (rojgam U3y4eHus).

[Iporpamma o nHbopmMaTHKE ONpenesseT KOJUUECTBEHHbIE U KaueCTBEHHbBIE
XapaKTEePUCTUKU YU4EOHOro Marepuaia Jyisl KaXI0ro roja U3y4eHus, B TOM YUCIIe
JUISL COZIEPKATENbHOIO HANOJHEHUS Pa3HOrO0 BHUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCTallH oOyyarouuxcs, BCEPOCCUICKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM MTOroBoil arrecrauuu). [IporpamMma no nuHpopMaTuke sBIAETCA
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
HOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTuka Ha ypoBHE CpeAHEr0 OOIIEro 00pa30BaHUs OTPAKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAyYHOM JUCHUIUIMHBL, H3y4YarolIeH
3aKOHOMEPHOCTH IPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3AallMU HMHPOPMAIIMOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WH(MOPMATHKU, TPEXKAE  BCEro
MH(OPMAIMOHHBIE TEXHOJOTUH, YIIPABIIEHUE U COLIMANIbHYIO cepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HMHPOPMATHKH ¥ HUH(DOPMAIMOHHOU
NEATEIbHOCTH.

Kypc unpopMaTtukn Ha ypoBHE CpEAHEro OOIIero oOpa3oBaHUs SIBIACTCS
3aBEpIIAIOIIUM HTAllOM HEMPEPHIBHOM MOATOTOBKH OOydarouuxcsi B 00JacTu
uHGOpPMAaTUKAU U HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHH, OH
ONMMpAETCA HA COJEpKaHHE Kypca HH(POPMATUKU YpPOBHSA OCHOBHOI'O OOUIEro
oOpa3oBaHMsi M ONBIT  IOCTOSHHOTO  NPUMEHEHUs  MH(POPMAIMOHHO-
KOMMYHHMKAIIUOHHBIX ~ TEXHOJOTWH,  JaéT  TEOPETUYECKOE  OCMBICIICHUE,
MHTEPHPETALUIO U 0000IEHUE ITOTO ONBITA.

B conepxxanuu ydyeOHoro mpeamera «MHopmaTuka» BBLACIAIOTCS YEThIPE
TEMaTHYECKHX pa3jera.

Paznen «lludpoBasi TpamMOTHOCTH» OXBATHIBAET BOIPOCHI YCTPOMCTBA
KOMIBIOTEPOB M JAPYTHX JJIEMEHTOB LHU(PPOBOTO  OKPYKEHMsS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCTIOJIB30BAHUE CPEJICTB ONEPALMOHHON CUCTEMBI, padOTy B
cetu VIHTepHET MW HCHOJB30BAHME HWHTEPHET-CEPBUCOB, HH(DPOPMAMOHHYIO
0€30I1acCHOCTb.

Pasnen «Teopetnueckue OCHOBbI HMH(OPMATUKM» BKIOYAaeT B ce0s
NOHATUUHBIN anmapar WH(QOPMATUKH, BOIMPOCHl KOJIUPOBaHUS HHMOpMAIUH,



u3MepeHuss MHGOPMAIIMOHHOTO O0BhEMA JAaHHBIX, OCHOBBI QJITe€OpPhl JIOTUKH U
KOMITBIOTEPHOT'O MOJCITUPOBAHUS.

Pazmen «AnropuT™Mbl W TPOrpaMMHPOBAHWE» HAIpaBiICH HAa pa3BUTHE
QITOPUTMHUYECKOTO MBIIUIEHHUS, pa3pabOTKy aJroOpuTMOB, POPMUPOBAHUE HABBHIKOB
peanu3aldd TpOrpaMM Ha BBIOPAHHOM SI3bIKE IMPOTPaMMHUPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «MHpOpMaIIMOHHBIE TEXHOJIOTHI OXBATHIBACT BOITPOCH IPUMECHECHUS
MH(OPMAIMOHHBIX TEXHOJOTUM, PEealM30BaHHBIX B MPUKIATHBIX MPOTrPaMMHBIX
MPOJYKTaX M WHTEPHET-CEpBHCAX, B TOM YHUCJE NpPU PEUICHUHU 3aJay aHalIu3a
JTAHHBIX, HUCIIOJIb30BaHWE 0a3 JaHHBIX U DJICKTPOHHBIX TaOMUIl JUIsl pEelIeHUs
MPUKJIATHBIX 3a71a4.

Pesynpratel  0a30BOro  ypoBHS ~ M3Y4YeHHs ~ y4eOHOTO  Mpeamera
«MHpopMaTrKay OpUEHTUPOBAHBI B IEPBYIO OUEPEIb HA OOIIYI0 (YHKIIMOHAIBHYIO
IPaMOTHOCTb, MOJTYYEHUE KOMIIETEHTHOCTEH sl TOBCETHEBHOM JKM3HU M OOIIETO
pa3BuTHsi. OHU BKJIIIOYAIOT B cE€04:

MOHMMAaHUE TPEAMETa, KIIFOYEBBIX BOIMPOCOB M OCHOBHBIX COCTABJISIONINX
AJIEMEHTOB U3y4aeMoi MpeAMETHOM 00J1acTu;

yMEHUE pelllaTh THUIIOBbIE TNPAKTUYECKHE 3a/laud, XapaKTepHbIE s
UCITIOJIb30BAHUSI METO/IOB U MHCTPYMEHTApHs JJAHHOM MpeMeTHOM 00nacTy;

OCO3HAaHUE paMOK M3y4aeMOW TMpPEeaMETHOW 00JIaCTH, OTrpaHUYEHHOCTHU
METOJ/IOB U MHCTPYMEHTOB, TUITMYHBIX CBS3CH C IPYTUMH 00JIaCTSIMU 3HAHUS.

OcHoBHas 11e)1b U3y4deHus: yueoHoro npeamera «Mubopmarrkay Ha 6a30BoM
YPOBHE JIJII YPOBHS CpEIHEr0 00Iero oOpa3oBaHus — 00eCIIeUeHHE JadbHEHIIero
pa3BUTH HHHOPMAIIMOHHBIX KOMIIETEHIINI BBITYCKHUKA, €0 TOTOBHOCTH K KU3HU
B YCJIOBHUSIX pa3BUBAIONIETOCS WH(OPMAIIMOHHOTO OOIIECTBa M BO3pacTarolen
KOHKYPEHIIMU Ha pbIHKE TpyAa. B cBs3u ¢ 3TuM nzyuyenue undopmatuku B 10 — 11
KJIaccax JIOJKHO 00€CTIeUnTh:

chOpMHUPOBAHHOCTh pEeACTaBIICHHI 0 poiu uH(pOPMATHKH,
WH()OPMAITMOHHBIX  KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA B COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aITOPUTMHYECKOTO MBIIIICHUS;

c(OpPMHPOBAHHOCTh YMCHHMH pa3au4arth (aKThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJIETh HMX CBSI3b C KPUTEPUSMU OILICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOUN IEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTH U
000011aTh HH(POPMAITHIO;

C(OPMHPOBAHHOCTh  TPEJCTABICHUH O BIUSHUA  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIHMAIBHOTO,
HKOHOMHYECKOTO, TOJUTHYECKOTO, KYJIbTYPHOTO, OPHAMYECKOTO, MPUPOIHOTO,
OPrOHOMHYECKOTO,  MEIWIMHCKOTO W  (PU3HMOJOTHYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;



NPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUEHHBIX B CO3AHUE U HCIIOIb30BaHHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTpaHEHNE HH(POPMAIIH;

CO3/IaHME€ YCIIOBUH JUIsl Pa3BUTHS HABBIKOB y4eOHOMW, MPOEKTHOH, HAy4dHO-
UCCJICIOBATEILCKONH W TBOPYECKOM ACSITEILHOCTH, MOTHBALMU OOYYaroMMXCs K
CaMOpa3BUTHIO.

Ha usyuenue nndopmaruku (6a30BbIii ypoBeHBb) oTBOAUTCS 68 vacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kinacce — 34 yaca (1 gac B Heeno).

ba3oBeiii ypoBeHb H3ydeHHUS HWHPOPMATHKHA OOECIEYMBACT MOATOTOBKY
OoOyJarommxcs, OpPHUCHTUPOBAHHBIX HA TE€ CHEIUAIBHOCTH, B  KOTOPBIX
WHPOPMAIIMOHHBIE TEXHOJOTUU SBJSIIOTCS HEOOXOAMMBIMH HHCTPYMEHTaMHU
npoeCCUOHAIBHOU JIEATEIbHOCTH, Y4acTUE B MPOEKTHOM M MCCIEA0BATEIHLCKOM
NESATEIIbHOCTH, CBA3aHHOM C MEXIUCIUIUIMHAPHOW M TBOPYECKOW TEMAaTHKOM,
BO3MOXKHOCTh ~ pelIeHHs] 3adad 0a30BOro ypoBHA cjioxHoctd ExunHoro
rOCy/IapCTBEHHOTO YK3aMeHa M0 MH(POpMAaTHKe.

[TocnenoBaTenbHOCTh M3YYEHHS TE€M B Tpeeliax OJHOTO roja oOydeHus
MOKET OBITh M3MEHEHAa MO YCMOTPEHHIO YUYUTENsS TpPU TMOATOTOBKE paboueit
IPOrpaMMbl U TOYPOYHOTO MJIAHUPOBAHUSL.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHUs TEXHUKK 0€30MAaCHOCTU ¥ TUTHEHBI IPU paboTe ¢ KOMITbIOTEPAMHU
U APYTUMH KOMIIOHEHTAMH LIU(PPOBOTO OKPYKEHHUSI.

[IpuHuunel paboThl kKommbloTepa. IlepcoHanbHBI KOMIIBIOTEP. BbIOOD
KOH(UTYpali KOMITBIOTEpa B 3aBUCUMOCTH OT PEIIaeMbIX 3a7ad.

OCHOBHBIE ~ TEHJIECHLUHUHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHblie BIYUCIEHUS. MHOTOMpOLEecCOpHble cUCTEMBI. CyIIEpKOMIBIOTEPBI.
MukpokoHTposuiepsl. POOOTH3MpOBaHHBIE TPOU3BOCTBA.

[IporpammHOe  oOecriedyeHHME  KOMIIBIOTEPOB.  Buapl  mporpamMmHOro
oOecrieyeHuss U HUX HazHadyeHUe. (OCOOEHHOCTHM MPOrpaMMHOTO OOECHEeUEHHUS
MOOWJIBHBIX yCTpOHCTB. OmepaunnoHHas cucrema. I[loHsTHE O CHCTEMHOM
aAMUHUCTpUpOBaHMU.  MHCTausmMss W JEHHCTALLALUA  [POTPAMMHOIO
o0ecrnieueHusl.

daitnosas cucrema. [louck B ¢aiinoBoi cucteme. Opranuzanus XpaHeHUs U
0o0pabOTKM JaHHBIX C HCIOJIb30BAHUEM HWHTEPHET-CEPBUCOB, O0OJIAYHBIX
TEXHOJIOTMH U MOOUJIBHBIX YCTPOMHCTB.

[IpuknagHble KOMIIBIOTEPHBIE MPOrPaMMBbI JUIsl PELICHHs TUIOBBIX 33]ad I10
BbIOpaHHOU cnenuanu3anuu. CucteMbl aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHMSL.

[IporpammHoe oOecneuenue. JIuiieH3upoBaHUe MPOrPaMMHOI0 0OECIICUEHUSI
1 1 poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE IPOrPaMMHOE 0OECTIEUEHUE.
KomMmepueckoe 1 HeKoMMepUYECKOe UCII0JIb30BAaHNE TPOrPaMMHOT0 0OecTieueHus U
upoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMas 3aKOHOJATEIbCTBOM
Poccuniickont ®enepanuu, 3a HENPABOMEPHOE HCHOJIB30BAHUE MPOTPAMMHOTO
oOecrieueHus: U HU(POBBIX PECYPCOB.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Wudopmanus, ngaHHble U 3HAHUS. YHUBEPCAIBHOCTh  JIUCKPETHOTO
npenactaBieHus uHpopmauuu. JIBouyHoe KoaupoBaHue. PaBHOMepHBIE U
HepaBHOMEpHbIC KOJbl. YcnmoBue ®ano. [loaxoawl k m3mepeHuro WHGOPMAIIUU.
CymHocth 00bEMHOTO (an(aBUTHOTO) MOAXOJAa K HM3MEpEeHUI0 HHpopmanuwy,
orpezesieHne OuTa ¢ TOYKU 3peHust aahaBUTHOTO MOAX0/1a, CBSI3b MEXYy pa3MepoM
andaButa M UHPOPMAIMOHHBIM BECOM CHUMBOJIAa (B TPEANOJOXKEHUU O
PaBHOBEPOSITHOCTH TOSIBJIEHUSI CUMBOJIOB), CBSI3b MEXKIY €AWHULAMU WU3MEpPEHUS
uHpopmaruu: 6ut, Oaiit, Ko6aiT, MbaiT, ['0aiit. CylmHOCTh COJEpKaTEIBLHOTO
(BEpOATHOCTHOr0) MOAXO0JAa K HM3MEPEHUI0 HH(POpPMAILMM, OINpEAesieHHEe OuTa C
MO3UIIAN COMIEPKAHUS COOOIICHMUS.



Nudpopmanmonnsie mpoueccel. [lepemaua unpopmanuu. HcTouHuk,
NpUEMHUK, KaHal CBS3M, CHUTHaJ, KoaupoBaHue. VckaxeHue mHboOpManuu Impu
nepenaue. CKOpocTh nepeaun JaHHBIX M0 KaHaIly CBSI3U. XpaHeHue HHPOpMaIHH,
00béM mamsaTu. OOpabotka wuHbopmanuu. Buasl o0paboTku uHGOpMALINK:
MOJIy4eHHE HOBOTO COJICPKaHMsI, U3BMEHEHUE (POPMBI MPEACTaBICHUS HHPOPMAIIUU.
[Touck wunpopmanuu. Ponp wHbOpManmu U HHPOPMAIMOHHBIX IPOIIECCOB B
OKpY’KaloIlleM MUpE.

Cucrembl. KoOMIOHEHTBI CHUCTEMBI U UX B3auMojecTBue. CHUCTEMBI
yhpaBieHus. YTpapieHue kKak nHGOopMalMoHHbIN nipotiecc. OOpaTHast CBSI3b.

Cucrembl cumucienus. Pa3BépHyTas 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIMOHHBIX CHUCTEMax cyuciaeHus. CBOMCTBAa MO3WLMOHHOM 3alUCH YHUCTA:
KOJIMYECTBO IU(P B 3alKCH, MPU3HAK JEITUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOa IEJI0r0 yucia u3 P-U4HON cUCTEMbI CUUCIICHUS B
NECATUYHYI0. AJTOpPUTM MEpeBO/Ja KOHEYHOM P-M4HON OpoOu B NECATUUHYIO.
AJTOpUTM MEpeBO/Ia [IETO0T0 YUCIIA U3 AECITUYHON CUCTEMbI CUMCIICHHS B P-ndHyto.
JIBonuHasi, BOCbMEpPHYHAs U IIECTHAALATEPUYHAS CHCTEMbI CUUCIICHUS, TTEPEBOJ
9HUCell MEXAY ITUMH CHUCTeMaMH. ApuU(METHUYECKHE OIepalii B MO3UIIMOHHBIX
CUCTEMax CUUCJICHHUSL.

[IpencraBienue HeNbIX U BEIIECTBEHHBIX YMCET B TAMSTH KOMITBIOTEPA.

KomupoBaame TtekcroB. KomupoBka ASCIl. OmgHoGaiiTHBIE KOIWPOBKH.
Cranmapt UNICODE. Kommpoka UTF-8. Ompenenenue HHPOPMAIIMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUH.

Koaupoanue nzodpaxkenuii. Onienka uHGopMamoHHOro 00bEMa pacTpoBOTo
rpaduueckoro n300paXkeHus MpU 3aJaHHOM Pa3pelIeHUH U TITyOnHEe KOJUPOBaAHUS
I[BETA.

Konuposanue 3Byka. Orienka nHOOPMALIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MPpU 33J]aHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSTHOCTH KOJUPOBAHUSI.

Anrebpa noruku. BeickaspiBanusi. Jlormueckue omepanuu. TaOmuiibl
UCTUHHOCTH JIOTHYECKUX OTEpalfii « TM3BIOHKIN», KKOHBIOHKIINS, «KHHBEPCHUS,
CAMITTUKAIUSD, «OKBUBaJeHIMs». Jlornueckue BhIpaXeHHs. BprymcieHue
JIOTUYECKOTO 3HAYEHHUs COCTABHOTO BBICKA3bIBAHWS TMPH HM3BECTHBIX 3HAYCHUSIX
BXOJSIIUX B HET0 DJJIEMEHTAPHBIX BBICKA3bIBaHUN. TaONMUIbI WCTUHHOCTHU
JIOTUYECKUX BhIpakeHui. JIornyeckre onepanuu U oneparuy HaJl MHOXECTBAMH.

[Tpumepsl 3akOHOB anreOpbl JIOTWUKH. OJKBUBAJICHTHBIE MPeoOpa3oOBaHUsA
jJoruyeckux BolpaxkeHuil. Jlormueckue ¢ynkuuu. IlocTpoeHue I0rHYECKOro
BBIPKEHMUSI C TAaHHOMW TaOIUIEeH HICTUHHOCTH. JIornueckue 271eMeHThI KOMITBIOTEpA.
Tpurrep. Cymmarop. IloctpoeHune cxembl Ha JIOTUYECKHX JJEMEHTax IO
JIOTUYECKOMY BBIPOKECHHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO JIOTMYECKOU
cCXeMe.



NupopManiuoHHBIE TEXHOJIOTHH

TexctoBbIii mporieccop. PemaktupoBanume u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeAcTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctwiei.  CTpyKTYpUpOBAaHHBIE  TEKCTOBBIE
nokymeHThl. CHOCKH, ornaBienue. OOnaunble cepBuchl. KosiekTtuBHas padota ¢
JOKyMEHTOM. MHCTpYMEHTBI peLIEH3UPOBAHMS B TEKCTOBBIX Ipolieccopax. Jlenoas
nepenucka. Pedepar. I[lpaBmia 1muTHpOBaHUS MCTOYHUKOB U OQOPMIICHUS
oubnuorpaduueckux ccouiok. OhopmiieHne cucka JUTepaTypshl.

BBon m300paykeHU C UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIIOB, BUICOKAMEp, CKAHEPOB U JIPYrUX
ycTpoiicTB.). ['paduueckuii pemakrop. OOpaboTka rpaduueckux OOBEKTOB.
PactpoBas u BektopHas rpaduka. DopmaTsl rpapuuyeckux (panios.

O0paboTka n300pakeHus U 3ByKa C UCIIOJIb30BAHUEM UHTEPHET-TIPHIIOKECHUH.

MynsTumenua. Kommnbsrorepnsie IIPE3CHTALUU. Hcnonb3oBanue
MYJIbTUMEIUUHBIX OHJIAWH-CEPBUCOB I Pa3padOTKU MpPE3eHTAUUN MPOEKTHBIX
pabor.

[IpyHIMIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.

11 KIIACC

Hu¢poBas rpaMOTHOCTH

[IpyHLIMIBI TOCTPOEHUS U allapaTHbIe KOMIOHEHThI KOMIBIOTEPHBIX CETEM.
CereBbie npotokoibl. Cerb NMHTepHeT. Anpecauust B cetu MHtepHer. Cucrema
JIOMEHHBIX UMEH.

Beo6-caiit. BeO-ctpanuiia. BsaumopelictBue Opay3epa ¢ BeO-cepBepoM.
Junamudeckue ctpanuibl. PazpaboTka uHTEpHET-TIpUiIoKeHu (caiitoB). CeTeBoe
XpaHEHUE TaHHbIX.

Buner  npestenbHoctn B cetu  HMaTepHer.  CepBuchl  MHTepHeTa.
['eonndopmaloHHbie cUCTEMBI. ['€0IOKaIMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHU
(HampumMmep, JIoKalus MOOWIBHBIX TeIe(OHOB, OMNpPEACICHUE 3arpy>KEHHOCTHU
aBTOMAarvcTpasuei), THTEpHET-TOPToBIsl, OPOHUPOBAHUE OMIIETOB, TOCTHUHHUII.

['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI M yciayrH. ColuanbHbIE CETH —
OpraHu3anus KOJUIEKTHBHOTO B3aMMOJEUCTBUS W oOMeHa naHHbIMH. CeTeBoi
ATUKET: MpaBwia TOBEACHUs B KuOeprpocTpaHcTBe. [Ipobiema mnoaIuHHOCTH
nosiyueHHou uHopmanuu. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoruid. OOmue mpoOsieMbl 3aIuThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3anuThl HHDOpMAITUu
B KOMITbIOTEPaX, KOMITBIOTEPHBIX CETIX U aBTOMATU3UPOBAHHBIX HH(POPMAITMOHHBIX
cuctemax. IIpaBoBoe  oOecneyeHue  UHOOPMAIMOHHOW  0€30MACHOCTH.
[IpenoTBparieHne HECAaHKITMOHNPOBAHHOTO TOCTYTA K TMYHON KOH(PUACHITNATBHON



uHbOpMalluy, XpaHsllelWcs Ha MEePCOHATbHOM KOMIBIOTEPE, MOOMIBHBIX
ycTpoiicTBax. BpegonocHoe nporpaMmHoe obecrieueHre U crnoco0bl 60pHObI ¢ HUM.
AnTUBUpYCHBIE mporpamMmbl. OpraHu3zaius JAYHOTO apXuBa HH(OpMAIHH.
PeszepBHoe konupoBanue. [laponbHas 3ammra apxusa.

NudopmanmonHbie TEXHOJOTMM U NpodeccHoHalbHAs — JI€ATEeIbHOCTb.
HNudopmanmonnsie pecypcesl. Lludposas skonomuka. HpopmanronHas KyasTypa.

Teopernyeckne 0oCHOBbI HH(POPMATUKHU

Mopnenu u moaenupoBanue. Llenn monenupoBanus. COOTBETCTBUE MOJEIH
MOJEIIUPYEMOMY OOBEKTY WM mpoleccy. Dopmanuzaius IpUKIaIHbIX 3a7a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAE, YIOOHOM ISt
BOCTIpUATHS YeoBeKOM. ['padudeckoe mpeacTaBiIeHUe JAHHBIX (CXEMBbl, TaOIHUIIH,
rpadukn).

I'padel. OcHoBHble noOHATHA. Buasl rpados. Pemienue anropurMuyeckux
3aJa4, CBSI3aHHBIX C aHaJIN30M TpadoB (IOCTPOECHUE ONTUMAIBHOTO IIYTHU MEXIY
BepIIMHAMU Tpada, OIpeAelcHHe KOMUYECTBA pa3IMYHBIX MyTeH MEeXIy
BEpUIMHAMU OPUEHTUPOBAHHOTO ALIMKINYECKOTro rpada).

HepeBbs. bunapHoe nepeBo. [IMCKpeTHBIE WIPBI ABYX WIPOKOB C IIOJHOM
uHpopMmanuent. [locrpoenue nepeBa mepedbopa BapHaHTOB, OMMCAHUE CTpPATETUU
UTpHl B TAOJIMYHOU (hopMe. BBIMTpBIIIHBIE CTPATETUH.

Hcnons3oBanue rpadoB U AepeBbEB MpU OMUCAHUN OOBEKTOB W MPOIIECCOB
OKPY’KaIoIIero Mupa.

AJITOPUTMBI U TPOrPaMMHPOBaHUE

Omnpenenenre BO3MOXKHBIX PE3yJbTaTOB paldOThl MPOCTEHIIMX aJrOPUTMOB
YIpPaBICHUS HCIOJHUTEISIMU U BBIYUCIUTENBHBIX aIropuT™MoB. OnpeneneHue
UCXOIHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

DTamnbl penieHus 3a1a4 Ha KoMIbloTepe. S3bik mporpammupoBanus (Ilackainb,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMH SI3bIKA MPOrPaAaMMHPOBAHUS.
Tunsl AaHHBIX: LEJIOYMCIEHHBIC, BEIIECTBEHHbIE, CUMBOJIbHBIE, JOTMYECKUE.
BetrBnenusa. CocraBubie ycnoBus. L{ukibl ¢ ycnoBueM. Llukibl mo nmepeMeHHOM.
Hcnons3oBanne TabIuI] TPACCHPOBKH.

PazpaboTka m mporpammHas peanu3aius alrOPUTMOB PEIICHHUS THITOBBIX
3amay 6azoBoro ypoBHs. [lpumepsl 3amad: anroputMbl OOpaOOTKHM KOHEUHOM
YHUCIIOBOM MOCTEI0BATEIBHOCTH (BBIYUCICHUE CYMM, MPOU3BEICHUHN, KOJIMUECTBA
DIIEMEHTOB C 3aJaHHBIMH CBOWCTBAMH), QJITOPUTMBI aHAlW3a 3allUCH YHUCEN B
MO3UIIMOHHON CUCTEME CYUCIICHUS, allTOPUTMBI PEIICHHS 33]]a4 METOIOM Tiepedopa
(mouck HaubOJBIIET0 OOIIETO ACTUTENS IBYX HATYpaJIbHBIX YHCEN, IPOBEPKA YHCIIa
Ha MPOCTOTY).

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (QYHKIIMU  S3bIKA
POrpaMMUPOBAHMUS [ 00PAOOTKH CUMBOJIBHBIX CTPOK.



TaOnuuHble BeMMUYMHBI (MAcCUBBI). AJTOPUTMBI PabOTHI C 3JIEMEHTaMU
MaccuBa C OJHOKpPAaTHbIM IPOCMOTPOM MAacCHMBa: CYMMHPOBAaHHE 3JIEMEHTOB
MacCHBa, MOJACYET KOJIUYECTBA (CYMMBI) 3JIEMEHTOB MAaCCHBA, YOBJIETBOPSIOIINX
3aJlTaHHOMY YCJIOBUIO, HAaxOXJICHHE HauOOJbIIero (HAUMEHbBIIET0) 3HAYCHUS
AJIEMEHTOB MACCHBa, HAaXOXJICHHE BTOPOrO MO BEJIWYMHE HAMOOJIBIIETO
(HaMMEHBIIET0) 3HAYCHMS], TUHEHHBIN IMOUCK 3JEMEHTA, IEPECTAHOBKA JIEMEHTOB
MaccrBa B OOpPaTHOM IOPSIZIKE.

CopTtHpoBKa OJHOMEpPHOro MaccuBa. IIpocTbie METOAbl COPTHUPOBKH
(Hanpumep, METOJ TMy3bIpbKa, METOJl BBIOOpPA, COPTUPOBKA BCTABKAMH).
[ToamporpaMmsil.

NupopmanuoHHbIe TEXHOJIOIUH

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JAHHBIX: MPOTHO3HPOBAHUE,
Kiaccudukainuys, KiacTepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBaTtenbHOCTh
pelieHus 3aa4 aHaiu3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKUE JaHHBIX,
BU3YyaJIM3allMsl TAHHBIX, HHTEPIPETALS PE3yIbTaTOB.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
cpenHero apuMeTHuecKoro, HauOOJIbIIIETO0 U HAMMEHBIIIETO 3HAYCHHH JThara3oHa.

KomneroTepHo-MaTeMaTUYECKUE MOJEIIH. DTansl KOMITBIOTEPHO-
MaTEMaTUYECKOro MOJEIMPOBaHMs: TMOCTaHOBKAa 3aJaud, pa3paboTKa MOJENH,
TECTUPOBAHUE MOJENH, KOMIIBIOTEPHBIA 3KCIEPUMEHT, aHaJIU3 pPEe3yJbTaTOB
MOJEIUPOBAHUS.

UucneHHoe pelieHne ypaBHEHUH ¢ TOMOIIBIO MoA00pa mapameTpa.

Tabnuunbie (pensimoHHBIE) Oa3bl JMaHHBIX. Tabnmuna — mMpeacTaBiIeCHUE
cBelleHHi 00 OMHOTHMHIHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
rotoBoil 0a3oil naHHBIX. 3anojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
dbunpTpanus 3anuceil. 3ampockl Ha BBIOOPKY JAHHBIX. 3ampochl C IMapaMeTpamu.
Briuncrnsiembie mosi B 3ampocax.

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

CpencTBa UCKYCCTBEHHOro HMHTeIiekTa. CepBHCHl MAIIMHHOTO IepeBoAa U
pacnio3HaBaHusl yCTHOW peun. WneHtudukamus W TOUCK HU300paKeHUH,
pacnio3HaBanue jui. CamooOyuaromiecs: cucteMbl. MICKyCCTBEHHBIN UHTEIUIEKT B
KOMITBIOTEPHBIX Urpax. Vcnosib3oBaHME METOIOB MCKYCCTBEHHOIO MHTEIIEKTa B
oOydaronux cuctemax. Mcnosib3oBaHuE METOJOB MCKYCCTBEHHOTO WMHTEJUIEKTA B
pobotorexnuke. MuTepHer Bemed. IlepcnekTuBBI pa3BUTHS KOMIBIOTEPHBIX
WHTEJJIEKTYaJIbHbBIX CUCTEM.



IJIAHAPYEMBIE PE3VJIBTATHBI OCBOEHUSI NPOTPAMMBI TIO
WH®OPMATHUKE HA YPOBHE CPEJHEIO OBIIETO OBPA3OBAHUS
(FA30BBIil YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOH LIEHHOCTHBIX OpHEHTALMN, TO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTAM POCCHUUCKOTO
OOIIIECTBa, paCUIUPEHHE KU3ZHEHHOTO OMbITA M OMBITA JACSITEIBHOCTU B IMpOIlecce
peanu3alMi  CpeiCTBaMU  y4yeOHOro MpeIMeTa OCHOBHBIX  HAalpaBICHUN
BOCTIUTATEILHOU JeATENbHOCTH. B pesynbrare nzydenus nHOOpPMATUKH Ha YPOBHE
cpenHero ooOmero oOpa3oBaHHMs y oOydaromerocss OyayT cpOpMHUpPOBaHBI
CIIEYIOIIME TMYHOCTHBIE PE3YIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEN, YBaXKEHHE 3aKOHA
¥ TIPABOIOPAIIKA, COOJIOJIEHUE OCHOBOIMOJATAIONUX HOPM HH(POPMAIITOHHOTO
npaBa U UHGOPMAIMOHHON OE3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATH HICOJOTHH JKCTPEMH3Ma, HalMOHAIU3MA,
KceHO(pOoOUH, NUCKPUMUHAIMU 1O COLMAJIbHBIM, PEJIUTHO3HBIM, PacOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHNE K UICTOPHUECKOMY HACIIEANI0, TOCTIKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HOOPMATHUKH KaK HAYKU
B KU3HHU COBPEMEHHOTO 00IIECTBA;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OIICHHMBATh CUTYAllMI0 W TMPHUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCIJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOMIEHWE K MHpPY, BKIIOYAs OCTETUKY HAYIHOTO H
TEXHUYECKOTO TBOPUECTBA;

CHOCOOHOCTh BOCHPUHMMATH pa3jiMyHble BHJIbI HCKYCCTBAa, B TOM YHCIIE
OCHOBaHHbIE Ha HCIIOJIb30BAaHUH UH()OPMALIMOHHBIX TEXHOJIOTHH;

5) pu3u4YecKOro BOCIUTAHMS:

chOpMUPOBAHHOCTh  3JI0POBOrO M  Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 3JI0pPOBbIO, B TOM 4HCIE€ M 3a CUET



coOuoieHrs TpeboBaHU 0e30MacHON IKCILTyaTallui CPeACTB HHPOPMAITMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMU HA IOCTHKEHUSX UH(DOPMATUKU U HAYYHO-TEXHUYECKOTO Mporpecca,
yYMEHHUE COBEPILAaTh OCO3HAHHBIM BBHIOOp Oyaylield Mpodeccuu M peaan30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHMI0O U CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HaHHUE TJIO00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HHPOPMATHUKH, TOCTHKCHUSAM HAYIHO-TEXHUIECKOTO TIporpecca
U OOIIECTBEHHONW TIPAKTUKH, 3a CUYET TMOHUMAHUS PO HWH(OOPMAITMOHHBIX
pecypcoB, HH(DOPMAIMOHHBIX MPOIECCOB M WH(DOPMAIMOHHBIX TEXHOJIOTHI B
yCclIoBUSIX 1HU(PPOBON TpaHChOpMaIK MHOTUX cdep KU3HU COBPEMEHHOTO
00I11eCTBA;

OCO3HAHHWE IICHHOCTH HAYYHOW IeATEeIbHOCTH, TOTOBHOCTH OCYIIECCTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHIYAIBHO U B TPYIITIE.

B niporiecce 1ocTHKeHNs] THYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTPAMMBI T10
uH(pOopMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIUICKT,
Ipeanoararoui chOpMUPOBAHHOCTH:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHWE, CIIOCOOHOCTH aIanTHUPOBATBhCA K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTIKCHHIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINIEH CTIOCOOHOCTh MOHUMATh AMOIIMOHATFHOE COCTOSIHUE
JIPYTUX, YYUTBIBaTh €ro MPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO U COTIEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBIATH MHTEPEC U pa3periaTb KOHPIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynabrate wu3ydeHus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pe3ynbTaThl, OTPaXEHHBIE B YHUBEPCANbHBIX YUYEOHBIX NECUCTBUSIX, 4 HMMEHHO:
MO3HABATE/IbHbIE  YHUBEpCAJIbHBIE Yy4eOHbIE JCHCTBHS, KOMMYHHKAaTHUBHBIC
yHHUBEpCaJbHble y4eOHBbIE NEWUCTBUS, PETYIATHBHBIC YHHBEpPCAJIbHBIC yueOHBIC
JIEACTBUS, COBMECTHAS JEATEIbHOCTbD.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUA /I CpaBHEHUS,
Kiaccudukanuu u 00001IeHUS;

OTIPENCIATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
TOCTHIKCHHSI,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pACCMAaTPUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTEPUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH padOTy B YCIOBHUSAX PEaJbHOTO, BUPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJICTh HABBIKAMH y4EOHO-HCCIIEOBATEIIECKON M TPOCKTHOM IESTEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUICCKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHS,

OBJIAJICTh BHJAMHU JACATCIBHOCTH TIO TIOJIYYCHUIO HOBOTO 3HAHHS, €ro
WHTEPIpPETANHA, TNPEOOPa30OBaHUI0O W TPUMEHCHHUIO B PA3JIMYHBIX yUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;

dbopMHupOBaHWEe HAYYHOTO THUMA  MBINUICHHS, BIAJCHUE  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHATHSIMH U METOJaMU;



CTaBUTb M (HOPMYyJIHpPOBATh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHHMA, 3a]JaBaTh TTApaMETPhl M KPUTEPHUH PEIICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJ€ pELICHUS 3a7adyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHAINIPABICHHBI MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

NEPeHOCUTh 3HAaHWSA B T[IO3HABATEIbHYI0O M MPAKTHUYECKYI0 001acTu
KU3HEICSATEIbHOCTH;

UHTETPUPOBAThH 3HAHUS U3 Pa3HbIX NMPEAMETHBIX 00JacTel;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHUS,
CTaBUTH MPOOJIEMBI U 331a4UH, IOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

BJIAJICTh HABBIKAMU MOJyYeHUS WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh ~ IMOUCK,  aHaIU3, CHCTEMAaTU3alUIl0 |
MHTEPIIPETALNIO HH()OPMALIUY PA3TMYHBIX BUAOB U (hOPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3NMYHbIX (opmarax ¢ yu€TOM Ha3HAUYCHUS
uHQopMaIluu U IIEJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNHM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOU
0e301acHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO61ienme:

OCYHICCTBJIATh KOMMYHHKAIIMH BO BCEX C(l)ean KHU3HU,

pacro3HaBaTh HEBepOAJIbHBIC CPEACTBA OOINCHHS, TOHMMATh 3HAYCHHC
COOMAJIbHBIX 3HAKOB, pPACIO3HABATb HPCAIIOCBIIKH KOH(l)J'H/IKTHBIX CI/ITya]_II/Iﬁ u
YMETb CMATYaTh KOH(IUKTHI,



BJIQJE€Th  PA3NUYHBIMH  crocobamMu  OOIIEHHS H  B3aUMOJCWUCTBHUA,
apryMEHTUPOBAHHO BECTHU JUAJIOT;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHS.

2) coBMeCTHAs 1eITeJIbHOCTD:

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA 110 €€ JOCTHKEHHIO: COCTABIIATH

IUIaH JEWCTBUM, pPACHpPENENsaTh pPONM C YYETOM MHEHMM YYaCTHUKOB,
00CYX/1aTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0I0 YYaCTHUKA KOMaHbl B OOILUI
pe3ysbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

1) camoopranuszanmus:

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTeIbHON
JEATEIIbHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENILHO COCTaBJIATh IUIaH PEUICHHSI IPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIaJeTh  HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBAHUil; MCHONB30BaTh MPUEMBI pedICKCUHN AJIs OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAINA3€ pEe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mpouecce n3yuenusi kypca uHpopMaTtuku 06a30Boro ypoBHs ¢ 10 knacce
oOyJarouMucs OyayT TOCTUTHYTHI CIEYIOIINE ITPEIMETHBIE PE3YIbTaThI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIU,
«TH(POPMAIMOHHBIN MPOTIECCH, KCHCTEMAY, KKOMIIOHEHTHI CHCTEMBI», CHCTEMHBII
b dexT», «mHbOPMAITMOHHAS CUCTEMAaY, «CHUCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOuCKka uHpopmamuu B ceth VHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
WUCTOYHHUKOB WX MOJTYUCHUS U HAIIPABJICHHS UCTIOIB30BAHMS;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHJCHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIQ/ICHUE HAaBBIKAMH PAa0OTHI C OMEPAMOHHBIMHU CHCTEMaMH, OCHOBHBIMH
BUJIaMU ITPOTPAMMHOT0 0OecrieueHus AJid pelIeHs] y4eOHbIX 3a7a4 110 BEIOpaHHON
CeIaIN3allnu;

coOto/IeHne TPpeOOBaHUI TEXHUKU O€30MaCHOCTH W TWTHMEHBI TIpU paboTe ¢
KOMITBIOTEpAMH M JAPYTMMH KOMIIOHCHTaMHU ITHU(GPOBOTO OKPYKCHHsI, TOHUMAHNE
MIPaBOBBIX OCHOB MCIIOJb30BaHUS KOMIBIOTEPHBIX IMpOTrpaMM, 0a3 MTaHHBIX |
MaTepHuayioB, pa3MemEHHbIX B ceTu HTepHET;

MOHUMAHUE OCHOBHBIX TMPHUHIIMIIOB JUCKPETU3AINHA PA3TUYHBIX BHUJOB
uHopMaIuu, YyMEHHUE ONpeNesiTh HMHPOPMAIMOHHBIM OOBEM TEKCTOBBIX,
rpadudecKuX U 3ByKOBBIX JaHHBIX MPH 3aJaHHBIX TTapaMeTpax AUCKPETU3AIINM;

YMEHUE CTPOUTh HEPABHOMEPHBIE KOABI, JOMYCKAIOUIME OJHO3HAYHOE
JEeKOUpOBaHue cooOmeHni (mperuKCHbIE KOIbI);



BJIAJCHUE TEOPETHUYECKHM  alllapaToM, IO3BOJISIOIIUMM  OCYILECTBIATH
NPEACTABICHUE 3aJaHHOTO0 HATYpPaJIbHOIO 4YHCIAa B PA3JIMYHBIX CHCTEMAax
CUHCJICHHSI, BBIMOJHATH MPEOOpa3OBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONb3YS
3aKOHBI alreOphl JIOTUKY;

YMEHUE CO31aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTEPHAJIbI C HCIOJIB30BAHHUEM BO3MOXHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M 00JIAYHBIX CEPBHUCOB;

B nponecce n3ydyenust kypca uHpopMaTtuku 6a3oBoro yposHs 6 11 knacce
oOyyaromuMucs OyayT TOCTUTHYTHI CIEAYIOIINE IPEIMETHBIE PE3YIIbTaThI:

HaJIM4KE MPEACTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 00 OOHmMX MNpPUHIUIAX pa3pabOTKM W (YHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKECHUM;

NOHMMaHUE YIpo3 UH(POPMALIMOHHON 0€3011aCHOCTH, HCIIOJIb30BAHNE METO/I0B
U CPEICTB IMPOTHUBOACHCTBUS ATHM YIrpo3aM, COOJ0JeHHEe Mep O0e30IacHOCTH,
IpEeI0TBpAIIAlONIMX HE3aKOHHOE PaCIpOCTPAHEHNE IEPCOHATIBHBIX JAHHBIX;

BJIAJCHUE  TEOPETHYECKUM  alllapaToM, IO3BOJSIOMIUM  ONPEIEIATh
KpaT4yailllivii MyTh BO B3BEIIEHHOM rpade U KOJIMYECTBO MyTEeW MEKy BEpIIMHAMU
OpPUEHTHPOBAHHOIO AlMKINYECKOro rpada;

YMEHUE YHTAaTh W TOHHMATh MPOTrPaMMBbl, PEAIU3YIOIIME HECIOKHbBIE
ITOPUTMBbI 0OPaOOTKM YUCIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIE MaCCUBOB U
CUMBOJIbHBIX CTPOK) Ha BBIOPAaHHOM JUIsl W3Y4Y€HUS YHUBEPCAIbHOM S3bIKE
nporpaMmupoBanusi Bbicokoro ypoBus (Ilackans, Python, Java, C++, C#),
aHaJIM3UPOBATh AJITOPUTMBI C MCIIOIb30BAaHUEM TaOIUL] TPACCUPOBKHU, ONPENEIAThH
0€3 UCI0JIb30BaHUS KOMIIBIOTEPA PE3YJIbTaThl BBIMOIHEHUS HECIOKHBIX TPOrpaMM,
BKJIFOYAIOIIMX IUKJIbI, BETBICHUSM MOANPOrPaMMBbI, MPU 33JAHHBIX HCXOJTHBIX
JAHHBIX, MOJU(HUIMPOBATH TOTOBBIE MPOTrpaMMBbl ISl PEUICHUS HOBBIX 3ajad,
UCIOJIb30BaTh MX B CBOMX IpOrpamMMax B KayecTBE MOANporpamm (mpoueayp,
yHKIWiT);

YMEHUE  pEeau30BbIBATh HA  BBIOpAHHOM  JJIi  M3YYEHHS  SI3bIKE
nporpaMMupoBanus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#) tunossie
AIrOpUTMbl OOPAOOTKU YHCEJNl, YUCIIOBBIX IMOCIEIOBATENIBHOCTEH U MACCHBOB:
Ope/CTaBICHUE 4YKCla B BHJAE HAOOpa MPOCTBIX COMHOXKHTENECH, HaXOXIACHHE
MaKCUMaJbHOW (MUHUMAaJbHOM) LM(pPBl HATYpaJbHOTO 4MCIA, 3alHCAHHOTO B
CUCTEME CUMCJIEHHWS C OCHOBaHHWEM, HE€ mpeBblmaommM 10, BbIYHUCICHUE
OOOOIIEHHBIX  XapaKTePUCTHUK  BJIEMEHTOB  MacCMBa  WJIM  YHCIOBOM
MOCJIEI0BATEIBHOCTH (CYMMBI, TPOU3BEIEHUS, CpEIHEro apupMeTHYecKoro,
MUHAMAJIBHOTO ¥  MaKCHMAJBHOIO  JJIEMEHTOB, KOJUYECTBA  3JIEMEHTOB,
YIOBJIETBOPSIIOIIMX 33JaHHOMY YCIJIOBHIO), COPTHPOBKY JIEMEHTOB MACCHBA;



YMEHUE WCIOJb30BaTh TaOJIMYHBIE (pEISIMOHHBIC) Oa3bl JaHHBIX, B
YaCTHOCTH, COCTaBJISATh 3alpochl K 0a3aM JaHHBIX (B TOM YHUCIE 3alpochl C
BBIUMCIISIEMBIMU TIOJIIMH), BBIMOJHATH COPTHPOBKY M TIOMCK 3amuceil B 0Oasze
JAHHBIX, HAMOJHATH pa3pabOoTaHHYIO ©0a3zy JlaHHBIX, YMEHHE HCI0Ib30BaATh
AJIEKTPOHHBIE TaOJMUIBI JJiIsi aHajdu3a, MPEICTaBlICeHUS U OOpaOOTKU JaHHBIX
(BKJIIOYAsi BBIYHMCIEHHE CYMMBI, CPEIHEro apu(MeTUYecKOro, HauOOJBIIETO0 U
HAaMMEHBIIEr0 3HAYCHH, PEIICHHE YPaBHEHUN );

YMEHHE HUCMOJIb30BaTh KOMIBIOTEPHO-MATEMATUUECKUE MOJEIH I aHAJIN3a
00BEKTOB U MPOIIECCOB: POPMYIUPOBATH II€JIb MOACIUPOBAHUS, BHIIOIHATH aHAIIN3
pe3yJbTaTOB, MOJIYYEHHBIX B XOJI€ MOJICIMPOBAHHUS, OLIEHUBATH COOTBETCTBHE
MOJIENIA MOJIETUPYEMOMY OOBEKTY WM NPOLECCY, NPEACTaBIATh PE3YJIbTAThI
MOJICJIMPOBAHUS B HATJISITHOM BHJIE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BaHUEM PA3IUYHBIX HU(PPOBBIX TEXHOJIOTUNA, TOHUMAHUE BO3MOXKHOCTEH
HU(POBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYr, HU(PPOBBIX 00pa3oBaTEIbHBIX
CEPBUCOB, ITOHUMAaHME  BO3MOXXHOCTEM M  OrPAaHUYEHUN  TEXHOJIOTMH
VCKYCCTBEHHOI'O MHTEJJIEKTA B PA3IMYHBIX 00JIACTAX, HAJIMYUE TIPEICTaBICHUNA 00
UCIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTUN B Pa3IMUHBIX IPO(ECCUOHATIBHBIX

chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB U duaekTpoHHbIe (LM poBHIE) 00pa3oBaTeIbHbIE
Konrpoabnbsie IIpakruuyeckue
n/n TeM NMPOrpaMmMbIl Bcero pecypcsl
padoThI padoTshI
Paznen 1. ludposasi rpaMoTHOCTH
Komnrelotep: anmnapatHoe u
11 porpaMMHOe o0ecIieueHue, 6 0 1 https://resh.edu.ru/subject/lesson/5421/conspect/
daiinoBas cucrema
Wroro mo pazneny 6
Pa3znen 2. Teopernueckue 0CHOBBI HH(POPMATUKH
14
2.1 Hepopmars i 5 0 1 https://resh.edu.ru/subject/lesson/7320/conspect/250959/
UH(POPMALIMOHHBIE TPOLIECCHI
IT
2.2 PEACTABIICHHE HH(OPMALILH B 8 0 3 https://resh.edu.ru/subject/lesson/1214/
KOMIIBIOTEpE
2.3 OeMeHTHI anreOpbl JOTMKH 8 1 4 https://resh.edu.ru/subject/lesson/5426/conspect/
Hroro mo pazneny 21
Paznen 3. UndpopmaumoHHbIe TEXHOJIOTHHN
TexHonoruu 06padboTKU
3.1 TEKCTOBOM, TpapUIECKOM 1 7 1 6 https://resh.edu.ru/subject/lesson/5422/main/
MYJIbTUMEANHHON nHpopManuu
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10
- 34 2 15

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/5421/conspect/
https://resh.edu.ru/subject/lesson/7320/conspect/250959/
https://resh.edu.ru/subject/lesson/1214/
https://resh.edu.ru/subject/lesson/5426/conspect/
https://resh.edu.ru/subject/lesson/5422/main/

11 KJIACC

KoauuyecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U K n DJiIeKTpOoHHbIE (HU(POBHIE)
n/n TeM NMPOrpaMMblI Bceero p;);:pr(:ﬂbH“e p;g::izmecxne o0pa3oBaTejibHbIE PeCypChl
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
1.1 CereBbic HH(OPMAIHOHHbIC 5 0 0 https://resh.edu.ru/subject/lesson/3051/main/
TEXHOJIOTUU
1.2 OCHOBEI conmar,HOj 3 0 0 https://resh.edu.ru/subject/lesson/5495/conspect/
nHPOPMATUKH
Wroro mo paszneny 8
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
2.1 Mupopmaunontoe 5 1 4 https://resh.edu.ru/subject/lesson/5490/main/101820/
MOJICTTUPOBAHUE
Uroro no pazneny 5
Pa3nes 3. AiiropuT™Mbl M IPOrpaMMHpPOBaHHUe
AJITOPHTMEI H OICMCHTEI 11 1 6 https://resh.edu.ru/subject/lesson/5492/conspect/
MIPOrPaMMHUPOBAHUS
Hroro no paszneny 11
Paznen 4. UndopmaumoHHbie TEXHOJIOTUH
41 ‘ DNEKTPOHHBIC TAOIUIIBI 6 0 6 https://resh.edu.ru/subject/lesson/5817/conspect/
4.2 Basbl naHHBIX 2 0 2 https://resh.edu.ru/subject/lesson/3055/main/
CpenctBa UCKYCCTBEHHOTO https://resh.edu.ru/subject/lesson/5493/conspect/147
4.3 2 0 0
WHTEIIEKTA 485/
Hroro no paszneny 10
OBHLIEE KOJIMYECTBO HACOB I10 34 2 18

I[TPOI'PAMME



https://resh.edu.ru/subject/lesson/3051/main/
https://resh.edu.ru/subject/lesson/5495/conspect/
https://resh.edu.ru/subject/lesson/5490/main/101820/
https://resh.edu.ru/subject/lesson/5492/conspect/
https://resh.edu.ru/subject/lesson/5817/conspect/
https://resh.edu.ru/subject/lesson/3055/main/
https://resh.edu.ru/subject/lesson/5493/conspect/147485/
https://resh.edu.ru/subject/lesson/5493/conspect/147485/

IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHKe OCHOBHBIX MPUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIJIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHuss JUIsl  pelleHus y4eOHbIX 3aJad 1o  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3allUd U

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

1.3

ITornMmanne OCHOBHBIX IMPHUHOUIIOB AUCKPCTU3AalMU Pa3JINYHbIX BHIO0OB

uHpopmarun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UMCIOBOM M TEKCTOBOM
uHpopMalnuy (3alUCh 4YHCEN B IO3UIMOHHOM CHUCTEME CUMCIICHHS,
JEITUMOCTb LIEJIBIX YMCEIT; HaX0X/IEHHUE BCeX MPOCTHIX YUCEIN B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX 4YHCEN; aHaIU3

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

1.5

3HaHHe q)YHKHI/IOHaJ'II)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBeNEeHUAMH O 0a3axX JTaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO34aHUAd U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HHTEJUIEKTa B Pa3IUYHBIX O0JNACTAX; HaITU4He
MpeJICTaBICHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(ecCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM ammapaToM, IMO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 33JaHHOTO HATypaJIbHOTO YHCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBINOJHATH IPEOOpPa30BaHMs JIOTMUYECKHX BBIPAKEHU,
UCTIOJIb3Ys 3aKOHBI aNreOpsl JIOTUKHU; OMPEeAeATh KpaTyaiiuii myTh BO
B3BEIIEHHOM TIpade U KOJWYECTBO IMyTeH MEXIy BepIIMHAMU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATUUYECKUE MOJEIU IS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIU MOJICIHUPYEMOMY OOBEKTY WIIHU
Mpolieccy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUJE

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporno3upoBanue,  kiaccupukauus,  KilacTepu3alus,  aHalIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OIICHKA Ka4eCTBa JAHHBIX,
BbIOOp W (WIM) TOCTPOCHHE MOJIETH, NpeoOdpa3oBaHUE JTaHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlIUA PE3YJIbTATOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETU3alMu. YMEHHE ONpPEeNeNsiTh CPEIHIO CKOPOCTh Iepeaaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMEpeaaud MpU HW3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJla CBSI3U

2.4

YMeHue CcTpouTh KOJ, 00ECHeuMBAIOIIMNA HAUMEHBUIYIO BO3MOXKHYIO

CPEIHION0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHre Hcnosib30BaTh MPU PEIICHHH 3a/1a4 CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI ITOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHMS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIICHHSI C  3aJlaHHBIM  OCHOBAaHHEM; YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHOW Tabiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JIACTh HCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAIICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

2.7

2.8

YMeHue pemnrath aJIrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATM30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMIeCTBa Pa3IMUHBIX MTyTed MEXIy BepIIMHAMU
OPUEHTUPOBAHHOTO AlUKINYEeCKOTro rpada)

YMeHue UCronb30BaTh JePEBbs MIPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS
Mpe/ICTaBICHUST apU(PMETUUECKUX BBIPAKEHUH, MPU pPEUICHUH 3aaad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




QITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

211

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue onpenensaTbh CIOXKHOCTh H3y4daeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU ISl PEUICHMs OJHOMN

3a1a4u

Brnanenue yHUBEpCaIbHBIM SI3BIKOM IPOIPAMMHPOBAHUS BBICOKOTO
yposHus (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIMH, YMEHUE  OCYIISCTBIISATH  aHAIHU3
NPE/UIOKEHHOW  MPOrpaMMBbl:  ONpPENENATh  pe3yJdbTaTbl  pabOThI
MPOTPaMMBbI TIPU 33JJaHHBIX UCXO/HBIX JaHHBIX; ONMPEIENATh, IPU KaKHX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommOke B padore
nporpaMMbl;  (OPMYIUPOBATH  MPEJIOKEHUS MO  YIy4YIICHHIO

MporpaMMHOTO KOoa

YMeHHe peanu3oBbIBATH HAa BBIOPAHHOM IS  W3YYECHUS  SI3bIKE
nporpaMMHupoBaHus Beicokoro ypoBHs (Ilackains, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YyHcell, YHUCIOBBIX
MOCJIEIOBATEIbHOCTENl M MACCUBOB: MPEJCTAaBICHUE 4YHUCIAa B BHJIE
Habopa TPOCTBIX COMHOXKHUTEJNEH,; HaxOoXJACHHEe MaKCUMAallbHON
(MMHMMaNBHOW) LU(PBI HATYpaIbHOIO YUCIA, 3alIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000MEHHBIX XapaKTEPUCTHK DIIEMEHTOB MAacCHBa WM YHUCIOBON
MOCJIEI0BATEIbHOCTH (CyMMBI, MIPOU3BEICHUS CpeIHero
apu(MeTUIECKOro, MHHUMAIHHOTO W MaKCHMAaJIbHOTO DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIONINX 3aJaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JJAHHBIE PA3JIMYHBIX TUIIOB C YyYE€TOM OrpaHUYECHUI Ha JMANa3oH HX
BO3MOJKHBIX 3HAUECHWM, MPUMEHSATHh TPH PEIICHUH 3a/1ad CTPYKTYPHI
JAHHBIX (CIUCKH, CJIOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); IPUMEHSTH
CTaHJapTHBIC M COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pa3paboTKe MporpaMm




OMONIMOTEKH noamnporpamMmM; yMCHHC HCIIOJIB30BaTh CPCACTBA OTJIAAKH

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHUE 3a7ad MPOTHO3UPOBAHUS);
YMEHHUE HCIIOIb30BaTh TAaOIWYHBIC (PEISIIIMOHHBIE) Oa3bl JaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYIApCTBEHHBIX

ycIyT, TUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcCHOBHbIE TEHJICHIIUU PAa3BUTHsI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
11 BbIUKcIIeHHs. MHOTOnpoIiecCOpHble cucTeMbl. Pacnipenenénubie

BBIYHCITUTEIILHBIC CUCTEMBI U 00pab0TKa OONBININX TaHHBIX

[IpyHIMIBI OCTPOEHUS U allapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
19 CereBbie npotokonbl. Cerp WHrepHer. Apnpecauuss B cetu VHTepHerT.
[Ipotokomnsl creka TCP/IP. Cucrema nomennbix nMEH. Paznenenue IP-cetn Ha

IIOoACCTHU C IOMOIIIBIO MACOK HOI[CGTCﬁ

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMNBI pa3MelieHus: 1
1.3 uMeHOBaHus (ailiioB B AoiaroBpeMeHHoN mnamsatu. LllaGnonbl ans onmucaHus
rpynn Qaiion
CkopocTp mepenayd JaHHBIX. 3aBHUCHUMOCTb BpPEMEHHM IMepeladyd  OT

14
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

[udposanune nanubix. CUMMETPHUYHBIE U HECUMMETpUYHbIE HpbL. [udpst
15 npocroii 3amensl. [udp Lesaps. [udp Buwkenepa. AnropurM mudpoBaHus
RSA

Kozpl, no3Bonsromue o0HapyXUBaTh U HUCIPABISTh OMIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade faHHeIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBomuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
51 JlexoaupoBaHue COOOIIEHUH, 3aITMCAHHBIX C TOMOIIbIO HEPAaBHOMEPHBIX KO/IOB.
VYcenosue @ano. [loctpoeHre 0JTHO3HAYHO ACKOAMPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

Teopernueckue MNOAXOAbl K OLEHKE KonuyecTBa HHMopmauuu. EnuHUIb!
59 U3MepeHus: KonuyectBa uHpopMmanuu. AsdaBUTHBIH MOAXOX K OLEHKE
KoJM4yecTBa HMHQpOpMaluu. 3aKOH aJAUTUBHOCTH HH(popmarun. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucremsl cumcnenusi. Pa3BépHyTas 3amuch IENbIX U APOOHBIX YHCEN B
NO3UIIMOHHON cucteMe cuucieHus. CBOMCTBA IMO3UIIMOHHOW 3aIllMCU YHUCIIA:
2.3 KOJIMYECTBO (P B 3aIUCH, TPU3HAK JETUMOCTH YHCIIa HA OCHOBAaHUE CHCTEMBI

CUHCIICHUA. AJIFOpI/ITM nepesoza M0ejaoro 4Yuciia wus3 P-nuHol cucTeMBI

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM TepeBojia KOHeuHoU P-u4HO#l npobu B




2.4

2.5

JECATUYHYIO. AJITOPUTM IEPEeBOJA IEJIOT0 YHCIa U3 JECITUYHOH CHCTEMbI
cuncinenus B P-uunyto. IlepeBos xoHeyHOH necsitTuuHOW ApoOu B P-nynyro.
JIBonuHasi, BOCbMEpUYHAs U IIECTHAALIATEPHUYHAs CUCTEMbl CUMCIICHUS, CBS3b
MeXay HHUMH. Apudmernyeckue oOrnepanud B TMO3UIMOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIICHHAss CHUCTEMa CUUCICHHS. JIBOMYHO-IECATUYHAS
cucTeMa CYMCIICHHS

KomupoBanue tekcroB. Komupoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangapt UNICODE. KomupoBka UTF-8. Omnpenenenue nH)pOpMAIHOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OuneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOAWPOBAHHUS
uBeta. LiBeroBeie Mogenu. KogupoBanue 3Byka. OneHka MH(OPMAMOHHOTIO
00BEMa 3BYKOBBIX JAaHHBIX IpPHA 3aJaHHBIX 4YaCTOTC AIUCKPCTU3AllMU U

Pa3psAAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrIcKa3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI CyI1eCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuubl MCTUHHOCTHU. Jlornyeckue BbIpaXKECHHUS.
Jlornueckne ToxnaecrBa. Jlornmueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBAMHU.

3aKkoHbl anreOphl JIOTUKU. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHNs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJMYECTBA BO3MOYKHBIX JIOTHYECKUX
(GyHKIUI OT KOJIMYEeCTBa apryMEHTOB.

Kanonnueckue opMbl JOrHYECKUX BhIPaKEHHUH

2.8

COBepHICHHI)Ie AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HNCTUHHOCTHU

2.9

Jlornueckne »syeMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaasslii cymmarop. [locTpoeHne cxeM Ha JIOTMUECKHX 3JIEMEHTAX 110
3aJJaHHOMY JIOTHYECKOMY BBIPQXKEHUIO. 3aIUCh JIOTMUECKOTO BBIPAXEHHS IO

JIOTUYECKOM cXeMe

2.10

211

Mogenu u moxaenupoBanue. Llenn monpenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY 00BEKTY uin Tiporieccy. dopmanuzanmsi MpUKIaIHbIX 3a/1a4.
[IpencraBnenne pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM IS
BOCIIpUATUS 4YeNOBEeKOM. ['padudeckoe TMpencTaBIeHUE MaHHBIX (CXEMBI,
TabIULbI, TpaduKm).

[IpeacraBnenue wLeNbIX YHUCEN B MNaMATH KoMIbioTepa. OrpaHHMYE€HHOCTH

JMarna3oHa 4yucell MpH OTpaHUYEeHUU KojiuuyecTBa paspsanoB. [lepemonHeHue




212

2.13

2.14

paspsaHOW ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TOTTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIe JIOTMYECKHE orepanuu. Jlormueckuii, apudMeTHYECKHHd U
uukiaudyeckuii capuru. lludpoBanue ¢ mnomoupl0 MOOUTOBOM orepanuu

«uckirovarontee 1IN

IIpencraBieHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3Havaulasi 4acTb
U NOpANOK uMcia. Jluama3oH 3HAUYE€HUN BeELIECTBEHHBIX uMceln. lIpobiemsl
XPAaHEHMS BEIIECTBEHHBIX 4YMCEJ, CBSA3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsanoB. BelnonHeHne onepanyii ¢ BEIECTBCHHBIMU YMCIIAMH, HAKOILICHHUE

oImn0OoK IIpHU BBIYUCJIICHUAX

I'padbl. OcHoBHble MoHATUA. Bunel rpagdos. Onucanue rpadoB ¢ HOMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIMCKOB CMEXHOCTH. Pemenune
QITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXJAy BepUIMHaMu rpada, OIpelesieHHe KOJIU4ecTBa
pPa3IMYHBIX IyT€d MEXJy BEpPIIMHAMH OPUEHTHUPOBAHHOIO AaLUKINYECKOTO
rpaga)

HepeBbs. bunapHoe nepeBo. JlepeBbsi moucka. CrnocoObl o6xoja jaepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U 1epeBbLEB NP ONKUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJHOM nHdopmanuei. [locrpoenue nepesa
nepebopa BapUaHTOB, OINUCAHUE CTPATETHH UIPHl B TaObmu4yHOH Qopme.

BLII/IFpLIIJ_IHLIe W NPOUTPLINIHBIC TO3UITAN. BLII/IFpLIH_IHLIe CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. MaeHTuuKanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Vcrnonp30BaHNe METOA0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOyuaromux  cucreMax. lcmonp3oBaHMe — METONOB
HCKYCCTBEHHOT'O MHTEJIEKTa B podoTtoTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTOpUTMBI U IPOTPAMMHUPOBaHUE

qbopManmaumI IMOHATHA AJITOpUTMA. Mamuna TLIOpI/IHFa KaK YHUBCpCaAJIbHAA

MOJEJb BEIUMCICHUM

OreHka CIOXHOCTH BBIYMCICHUH. Bpems paGoTel M 00BEM HCIONB3YyeMOM
NaMATH, HUX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI NOJIMHOMHAIBHON
cinoxHoctu. [lepeGopubie anroput™mel. [IpuMepsl pa3nMUYHBIX aNTOPUTMOB

peuicHuAd OJHOM 3ala4, KOTOPBIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHI MPOCTEHIIUX aITOPUTMOB
YIPaBICHUS UCIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpuTMOB. OrpeneneHue

HCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JIaTh TpeOyeMblid pe3ysIbTar

3.4

3.5

3.6

AnTOpUTMBI 00pa0OTKHM HATypPaJBHBIX YHCEIl, 3alUCAaHHBIX B IMO3UIIMOHHBIX
CHCTEMaX CYHCIICHUs: pa3OMeHHe 3aluCH YuClia Ha OTHENbHBIC LUQPHI,
HaXOXJCHHE CYMMBI W TIpou3BeneHHUs HU(Dp, HAXOXKICHHE MaKCHMaIbHOMN
(MHHHMAITBEHOW ) U PHL.

[IpencraBnenne umcna B BUAE HAOOpa MPOCTBIX COMHOXKHUTENCH. AITOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK MPOCTBIX YHUCENT B 3aJaHHOM

Auarna3oHe ¢ IOMOLIBI0 aJilrOPUTMaA «PEIICTO 9paToc<1)eHa»
MHOFOpﬂSpHZ{HHe OeabIC YKnciia, 3aga4u ,Z[JII/IHHOﬁ apI/I(bMeTI/IKI/I

S3eik nporpammupoanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYMCIICHHBIC, BEIICCTBCHHBIC, CHUMBOJIBHBIC, JIOTHYECKHE. BeTBieHwus.
Cnoxusie ycnoBus. Lukisl ¢ yenoBueM. L{UkIibl 1o mepeMeHHOMN.

OO6paboTka naHHBIX, XpaHAmuxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiib.
QaiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
Gaiin.

Pazbuenue 3anaun Ha moa3anadu. [logmporpaMmel (IpotieaAypsl U GYHKITHH).

Hcnonb3oBaHue CTaH,HapTHOﬁ OMOJIMOTEKH SI3BIKA [MporpaMMHUpOBaHUs

3.7

3.8

3.9

3.10

PeKprI/IH. PeKprI/IBHLIe npoucaypsl u (1)YHKI_II/II/I Hcnonws30BaHue CTEKa IJIsI

opraHu3an pe€KypCHBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE U MPUOIMKEHHOE pelIeHus 3aaa4un. YucneHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UnciaeHHble MeTO/Ibl
pelleHrs ypaBHEHMiIl: MeToJ mnepedopa, METOJ| IOJIOBUHHOIO JEJEeHUs.
[Ipubnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
MIOMOIIBIO YHUCIIEHHBIX METOAOB (METOJ| MPSIMOYT'OJIbHUKOB, METOJI Tparenuil).
Ilouck Mmakcumyma (MUHUMyMa) (YHKIMHM OJHOM TEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUM  S3bIKa
MPOrpaMMHUPOBAaHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKHM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJoBa MO MpPOOETbHBIM CHMBOJIAM, IOHMCK
ITOACTPOKH BHYTPH JIaHHOM CTPOKH, 3aME€HA HAJACHHOW MOJCTPOKH Ha JPYTYIO
cTpoKy. I'eHepaiusi Bcex CJIOB B HEKOTOPOM aji(aBUTE, yIOBJIETBOPSIOLINX
3aJaHHbIM orpanndeHusiM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0OpaTHO

MaccuBbl M TMOCJIENOBATEILHOCTH 4YHCENI. BrruncieHue 0000MmEHHBIX

XAPaAKTCPUCTHUK DJJICMCHTOB MaACCHUBa WJIHU YHCIO0BOI IOCICa0BATCIBHOCTHU




3.11

(cymMMBI, TIpOW3BEINCHHS, CpPEAHEro apu(METHUeCKOro, MUHHUMAIBHOTO U
MaKCHUMAaJIbHOTO D3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHHUS B MacCHBE.
AJroput™Mbl paboOThl C 3JIEMEHTAMU MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpOBKa OJHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpTHpPOBKa BcTaBKamu). CopTHpOBKa
ciusHueM. BeicTpas coptupoBka MaccuBa (anroputm QuickSort). J[BowuHbIi

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MAaTpHIlbl). AJNTOPUTMBI 00paOOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOT'O YHCJIOBOTO MAacCHBAa I10 3aJIaHHBIM
MpaBUJIaM, TTOUCK JJIEMEHTa B IBYMEPHOM MAacCHBE, BBIYHCICHHE MaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOT'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJ'I6LIOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAacCCHBBL, OTOOpa)keHHSs).  XOII-TaOJIUIIBIL.

HOCTpO@HI/Ie aJ'I(l)aBI/ITHO"IaCTOTHOl"O CJI0BapA AJIA 3aJlaHHOI'0 TCKCTa

Creku. AHanu3 TNPaBUIBHOCTH CKOOOYHOTO BbIpaKeHUs. Brruncienue
apu(MeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MMOCTPUKCHOM popme.

Ouepenu. Mcnonp30BaHue ouepeu sl BpEMEHHOI'O XpaHEHUS TaHHbIX

Anroputmbl Ha rpadax. I[locTpoeHMe MHHHMAILHOTO OCTOBHOTO JiepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(ba. Konmuaectso Pa3siInIHBIX
nyTell Mexay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKINYEeCKOro rpadga.

Anroput™ JleHKCTpEI

JepeBbs. Peannsanus nepeBa ¢ NOMOLIBKO CCBUIOYHBIX CTPYKTYp. /IBoMuHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue aepeBa A 3aJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PexypcuBHBIe airopuT™MBbl 00Xx0a nepeBa. Mcnonp3oBaHue creka

U odepeu g 00Xo/a 1epena

3.16

3.17

JlnHamMHuueckoe MporpaMMHpOBaHUE KaK METO]] PELICHHS 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  pE3yJabTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO IMPOrpaMMUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (DYHKIIHIHA,

HO)IC'—IéT KOJIMYCCTBA BAPHUAHTOB, 3aa4u ONITUMU3AI[UN

[Tonatue 06 OOBEKTHO-OPHEHTUPOBAHHOM IPOrpaMMHUpOBaHUU. OOBEKTHI U
kyacchl. CBOMCTBA M METOIbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

I/IHKaHCYJBII_[I/Iﬂ, HacJIcJ0BaHUC, HOJII/IMOp(I)I/BM

WNudopmanoHHbIe TEXHOIOTUI

4.1

Ananuz JaHHBIX. OcHOBHEBIE 3ala4i aHaJIi3a AOAaHHBIX: IIPOTrHO3HWPOBAHHUC,

knaccuukanus, KilacTepuszanus, aHadu3 OTKIOHeHuH. IlocrienoBaTenbHOCTh




4.2

4.3

pelIeHus 3a/1a4 aHaIu3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA U OIICHKA
KayecTBa JAaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJETH, IMpeoOpa3oBaHue
JAHHBIX, BU3YyaJIM3allus JAaHHBIX, HHTEPIIPETAIUs pe3yinbpTaToB. [IporpaMMHubie
cpeacrtBa U WHTepHET-CEpBHUCHI Ui 00paOOTKHM M IPEICTAaBICHUS JaHHBIX.
Bonpmme nannpie. MammHHOE 00yueHue

AHanmm3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaONMUIl. BbluncieHne CyMMBbl,
cpemHero apupMETHYECKOro, HauOOJbIIero (HAaWMMEHBIIETO) 3HAYCHUS
nuarnazoHa. Berancnenne kod((uUIMeHTa KOppeNsuud IBYX PsIOB JaHHBIX.
[TocTpoeHne cTONOYATHIX, JTMHEHYATHIX M KPYrOBBIX nuarpamm. [loctpoenue
rpaduxkoB  ¢dynkuuid. [logbop  nMHMM  TpeHAa,  peUIeHHE  3ajad
MPOTHO3UPOBaHMs. PeleHrne 3ajad ONTHMH3AIUU C TIOMOIIBIO 3JICKTPOHHBIX

TabIUIL

JluckpeTu3zanus TP  MaTeMaTHYeCKOM MOJICIIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBanue JBIKEHUS. MojenupoBaHue OHOJIOTHYECKHX
cucreM. MaTematuyeckue MOJEIM B OKOHOMHUKE. BbIuMCIUTEIbHBIC
SKCIEPUMEHTHI ¢ MozesiMu. OOpaboTka pe3ylbTaToB IKCIepuMeHTa. Meton
HauMEHBIINX KBaJpaToB. OIlIEHKA YHCIOBBIX I[apaMETPOB MOJEIUPYEMbIX
O00BEKTOB W TMpOIECCOB. BoccTaHOBIEHHWE 3aBHCUMOCTEH MO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepositHOCTHBIE MOJICIIH. Metonnl Momnte-Kapuo. HNmutanmonnoe

MojienupoBanue. CHCTEMBI MaCCOBOTO 0OCTYKHBAHUS

TaOnuunble (pensuuoHHblE) Oa3bl JOaHHBIX. TaOmuma — mpencTaBiIeHHE
CBeJICHUI 00 OQHOTHUITHEIX 00beKkTax. [loie, 3amuch. Kirrou Tabauiel. Pabora ¢
roroBoil 6a30il gaHHBIX. 3amosiHeHHe 0a3bl naHHBIX. [louck, copTHpoBKa U
(buIbTpaIus JaHHBIX. 3aPOChHl HAa BRIOOPKY JaHHBIX. 3allpOChl ¢ TapaMeTpaMH.
Brrunciisiemble mosist B 3anpocax.

MHuorotabaudnbie 0a3bl JaHHBIX. TUIBI CBA3EH Mexay TaOnuiaMu. BHerrHwmit
kio4d. [lenoctHocTs 6a3bl maHHBIX. 3ampochl K MHOTOTAOIMYHBIM 0Oazam

JaHHBIX

4.6

TexkcroBeii mpoueccop. CpencrtBa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypupOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl. (CHOCKH,
ornaBienue. IIpaBuna  IUTHPOBAaHUS ~ UCTOYHHUKOB U O(GOpPMIICHUS

OonbMorpagUIeCcKux CCHIIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka, 10 kimacc/ Cemakun WN.I'., Xernep E.K., llenna T.1O.,
O6miecTBo ¢ orpaHndeHHoM 0TBeTCTBeHHOCThI0O « BMMTHOM. JlaGoparopus
3HaHWIY; AkimoHepHoe oouiectBo «M3aarensetBo «lIpocBemienue»

» Uadpopmaruka, 11 xknacc/ Cemakun W.I'., Xennep E.K., lllenna T.1O.,
O6mectBo ¢ orpanndeHHoM oTBeTcTBeHHOCThIO « BUHOM. JlaGopatopust

3HaHUW»; AKIMoHepHoe oduiecTBo «M3narenscTBo «IIpocBemnieHue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

* ndopmaruka, 10 kinacc/ Cemakun WU.I'., Xennep E.K., lleuna T.1O.,
O6mectBo ¢ orpannyeHHoi oTBeTcTBeHHOCThIO « BMMHOM. JlaGoparopus
3HaHUW»; AKimoHepHoe oduecTBo «M3aarenncTBo «lIpocBemnienuey, 2018

* Undopmaruxka, 11 kinace/ Cemakun WU.I'., Xennep E.K., Illeuna T.1O.,
O6miecTBo ¢ orpanndeHHo 0TBeTCTBeHHOCThI0O « BMHOM. JlaGoparopus
3HaHWIY; AKimoHepHoe odmiectBo «M3aarensctBo «lIpocsemenuey, 2018

» KommuiexT mudpoBsix oOpazoBaTeabHbix pecypcoB ( LIOP), momernenHsrii B
Enunyro kommeknuto [{OP

» (http://school-collection.edu.ru/).



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* https://resh.edu.ru/

* http://www.edu.ru/ - Poccuiickoe oOpa3zoBanue: ¢eaepanbHbIi MopTal
« http://www.school.edu.ru/default.asp - Poccuiickuii o6pa3oBareabHbIi
nopran

« http://gia.osoko.ru/ - OdunmanbHbI HHGOPMAIIMOHHBIH TOPTAIT
roCy1apCTBEHHOM UTOTOBOW aTTECTAIIUU

* http://www.apkro.ru/ - caiit MoaepHu3anus o01ero oopa3oBaHus

* http://www.standart.edu.ru - HoBbrit cranmapt o01iero oopa3oBaHus

« http://school-collection.edu.ru - Equnas xomiekius muppoBbIx

00pa3oBaTeIbHBIX PECYPCOB
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