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MOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o wuHpopmaruke (YrayOnE€HHBIH YpPOBEHb) Ha YPOBHE CpEIHEro OOILIero
oOpazoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHWW K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHON MPOrpaMMBbI CpeHero odmiero oopazoBanus, npenacrasieHubix B ®I'OC COO, a
Takxe (egepabHON pabouell mporpaMMbl BOCIIUTAHUS.

[Tporpamma o mH(pOpMaTHKE NAET MPEACTAaBICHHUE O IIeNsAX, OOIIeH cTpaTreruu oO0ydeHus,
BOCIIUTaHMUsI M pa3BUTHs oOydaroluxcs cpeacTBamu ydeOHoro mnpeamera «MHpopmaTtuka» Ha
yrIIyONnE€HHOM YpPOBHE, YCTaHABIMBAET 0053aTeNbHOE MPEIMETHOE COJIEp)KaHKEe, IPEAyCMaTpHBACT
€ro CTPYKTYpUpOBAHUE 110 pa3zeiaM U TeMaM Kypca, OlpeseNsieT pacipeae]eHue ero o Kiuaccam
(romam M3ydeHus), Ja€T MpUMEpHOE paclpesielieHne y4eOHbIX 4acoB [0 TeMaTUYECKUM paszeiaM
Kypca M pPEKOMEHIyeMylo (IPUMEpHYI0) IMOCIEI0BAaTeIbHOCTh HMX H3Y4YeHUS C Y4ETOM
MEXIIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSA3€H, JIOTUKM Yy4eOHOro IpoIecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaronIIXCsl.

[Iporpamma 1o uHpOpMATUKE  ONpeneiseT  KOJWYECTBEHHbIE M KauyeCTBEHHBIE
XapaKTEePUCTHKH Y4eOHOro Marepuaiga Uil KakIOro ToAa HW3Yy4eHHUs, B TOM YHCIE JUIs
COJEpPXKATENbHOTO HAIOJHEHUS pa3sHOIo BHJA KOHTPOJsA (IPOMEXKYTOUYHOW  aTTecTaluy
00y4aroluxcs, BCEPOCCUNCKUX IMPOBEPOUYHBIX PAOOT, TOCYJAapCTBEHHON MTOrOBOM aTTECTAalUH).
[Tporpamma 1o UH(GOPMATUKE SBIAETCS OCHOBOM /JIs1 COCTaBJIEHUS! ABTOPCKUX YUEOHBIX MPOrpaMM
¥ Y4eOHHKOB, IOYPOUYHOTO TUIAHUPOBAHHS Kypca YUHUTEIIEM.

HNudopmartuka B cpeiHeM 00111eM 00pa30BaHUN OTPAXKAET:

- CymHOCTh HMH(MOPMATHKM KaK HAaydyHOW JMCHUIUIMHBI, W3YYalomed 3aKOHOMEPHOCTH
IPOTEKaHUs M BO3MOYKHOCTH aBTOMAaTH3allMM WH(MOPMALMOHHBIX IPOLECCOB B pa3IMYHbIX
cucTeMax;

- OCHOBHBIE 00JIACTH NMPUMEHEHUS UHPOPMATUKH, NPEKIE BCEro HH(POPMAIIMOHHbIE TEXHOJIOT U,
yIIpaBIICHUE U CONMATBHYIO cepy;

- MEeXJIUCHMIIMHAPHBIN XapakTep HHPOPMATUKU U UH(OOPMAILIMOHHOHN 1EATEIbHOCTH.

Kypc napopMaTHKu U1 ypOBHSA CpeOHEr0 OOIIEero 0O0pa3oBaHMS SIBISETCS 3aBEPIIAOIINM
9TaroM HENpPEepbIBHON MOATOTOBKU OOydaromMXcs B 00JaCTM MHPOPMATUKU U MH(DOPMALIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, OMUPAeTCs Ha COoJepXKaHWE Kypca HH()OPMATHKH YpOBHS
OCHOBHOTO 00Imero o0pa3oBaHHs U ONBIT IOCTOSHHOIO TPUMEHEHUs HH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX ~TEXHOJIOTHH, JaéT TEOpPEeTUYECKOEe OCMBICICHHE, HWHTEPIPETalnui0 |
0000111€HHE 3TOTO OTBITA.

Pesynbrarel  yrayOnéHHOro ypoBHS u3ydeHMs y4yeOHoro mpeamera «HpopmaTuka»
OPUEHTHPOBAaHbl Ha TOJIYYEHHE KOMIIETEHTHOCTEH Ui Tocueayoued mnpodeccnoHaabHOR
NeSITETbHOCTH KaK B paMKax JTAHHOHM MpeJMETHON 00JIacTH, TaK U B CMEXHBIX ¢ Hell oomacTsx. OHu
BKIIIOYAIOT B ceOs:

- OBJIQJICHWE KIIOYEBBIMH TOHATHSMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOHUTCS JaHHAS
npeaMeTHas 00JacTh, pacro3HAaBaHUE COOTBETCTBYIOIMX MM IPH3HAKOB M B3aMMOCBs3El,
CIOCOOHOCTH JIEMOHCTPHPOBATH Pa3IMYHBIC MOIXOAbI K H3yYCHHUIO SIBICHUH, XapaKTEPHBIX IS
M3y4aeMoil mpeaMeTHON 001acTu;

- yMEHHE pelIaTh THIIOBBIE TPAKTUYECKHE W TEOPETHYECKHE 3aJaud, XapaKTEepPHBIC JUIs
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JaHHOH MpeMeTHOI obnacTu;

- HaJIMYME TPEICTABICHUH O JAaHHOM TIPEIMETHOM O00JacTH Kak IEeJIOCTHOM TEOpUH
(COBOKYITHOCTH TE€OPHi{), OCHOBHBIX CBSI35X CO CMEXHBIMU OOJIACTIMH 3HAHUH.

B  pamkxax  yriayOGn€HHOro  ypoBHS — M3y4YeHHMs ~ MHQOpPMATHKH  oOecreyuBaeTcs
IeJIeHaNpaBJIeHHasl MMOArOTOBKa OOYYaIOMIMXCS K IMPOAODKEHHIO 00pa3oBaHUs B OpPraHU3aIMIX
npoeCCHOHATBFHOTO O0pa3oBaHMs IO  CIEIHATBHOCTSM, HEMOCPEICTBEHHO CBS3aHHBIM C
IU(GPOBBIMU  TEXHOJOTMAMH, TaKMM KaK [pPOrpaMMHas HWHXXEHEpus, HHPOPMaLMOHHAS
0€301acHOCTh, HH()OPMAITMOHHBIE CUCTEMBI M TEXHOJIOTHH, MOOMIIBHBIE CHUCTEMBI U CETH, OOJIBIINE
JTAaHHbIE ¥ MallMHHOE OOyueHHe, MPOMBINUIEHHBIH MHTEPHET Bellled, UCKYCCTBEHHBIN MHTEIUIEKT,
TEXHOJIOTUM  OECIPOBOJHOW  CBSI3W, pOOOTOTEXHHWKA, KBAaHTOBBIE TEXHOJOTHH, CHCTEMBI
pacrpenesI€HHOrO PeecTpa, TEXHOJIOTUH BUPTYAIbHOM U JONOIHEHHON peanbHOCTEH.

OcHoBHas 1enp u3ydeHust yueOHoro npenmera «MHdopmaruka» Ha yriayOin€HHOM ypOBHE



cpemHero ooOmero oOpa3oBaHUsT — oOOecredeHue MadbHEHIEero pa3BUTHS HWH(GOPMAIIMOHHBIX

KOMIIETEHIIMI 0O0ydalolerocs, €ro TOTOBHOCTH K JKM3HM B YCIOBHSX pPa3BUBAIOIIETOCS

MH(OPMaLMOHHOTO O0IEeCTBAa U BO3pAcTalolell KOHKYPEHIIMM Ha PBIHKE Tpyaa. B cBs3u ¢ stum

u3zydenue napopmatuku B 10—11 xmaccax T0DKHO 00€CTICUUTh:

- chopMHPOBAHHOCTH MHUPOBO33PEHHUS, OCHOBAaHHOIO HAa IOHUMAHUM POJIU HHPOPMATHKH,
UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

- copMHPOBAHHOCTH OCHOB JIOTHYECKOI'0 U AITOPUTMHUUECKOTO MBIIIICHHUS;

- c(OpPMHUPOBAHHOCTb YMEHUU pa3inuyarh (AKThl U OICHKH, CPABHHUBATH OLIEHOYHBIC BBIBOJBI,
BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHUBAHUS U CBSI3b KPUTEPUEB C OMpEACNEHHON CHUCTEeMOMN
[IEHHOCTEH, MPOBEPATH HA TIOCTOBEPHOCTh U 00001IaTh HHPOPMALIHIO;

- c(OPMHUPOBAHHOCTb TPEACTABICHUI O BIMAHUU WHQPOPMALMOHHBIX TEXHOJIOTUH Ha KHU3Hb
yelloBeka B OOIIeCTBE, MOHHMMAaHUE COLMAIBHOTO, SKOHOMHUYECKOrO, IOJIUTUYECKOTO,
KYJIbTYPHOTO,  IOPHUAMYECKOTO, MPUPOJHOTO, SPrOHOMHUYECKOTO,  MEIULUHCKOIO U
(bU3HOIOrMYecKOro KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTUH;

- TNPUHATHE MPABOBBIX M JTUYECKHX AaCMEKTOB HWH(POPMALMOHHBIX TEXHOJIOTUH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBIEUYEHHBIX B CO3JaHHE U HCIOJB30BaHUE HH(POPMAIMOHHBIX
CUCTEM, paclpocTpaHCHHE NH()OPMALIHH;

- CO3JaHUE YCJIIOBUU JUIS Pa3BUTHUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAyYHO-HUCCIIEI0OBATENbCKON U
TBOPYECKOH JIeATETFHOCTH, MOTHBAIIMH O0YJAIOIIMXCS K CAMOPA3BUTHIO.

B cogepxanumn yuebnoro npeamera «HbopMaTuka» BBIIEISIOTCS YETHIPE TEMATHUUYECKUX
pazzena.

Pasnen «lludpoBasi rpaMOTHOCTBY» MOCBAIIEH BOMPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JpYTUX D3JEMEHTOB LHU(POBOro OKPYKEHHUS, BKJIKOYAsi KOMIBIOTEPHBIE CETH, HCIOJIb30BAHUIO
CPEICTB OIEpaIOHHOI cucTeMbl, paboTe B ceTu IHTEpHET U UCTIOJIB30BaHUIO HHTEPHET-CEPBHUCOB,
MH(}OpPMaLlMOHHON OE3011aCHOCTH.

Paznen «Teopernyeckue ocHOBBI HHGOPMATHKMW» BKIIOYACT B ce0s MOHATUHHBIN armapar
UHPOPMATHUKH, BOMPOCH KOAWPOBAaHUS HWH(POPMALWHU, H3MEpEeHUS HHPOPMALMOHHOTO O00BEMA
JAHHBIX, OCHOBBI AJIT€OPBI JJOTUKU M KOMITBIOTEPHOTO MOJICIIMPOBAHHUS.

Paznen «AaropurMel M IpOrpaMMHMpOBaHMe» HAIIPABIIEH Ha Pa3BUTUE AJITOPUTMHUYECKOTO
MBIIUICHHSI, pa3paboTKy alrOpUTMOB M OIEHKY HX CJIOXHOCTH, (OPMHUPOBAHHE HABHIKOB
peanu3aiuy NporpaMm Ha si3bIKax MpOrpaMMHPOBAHUS BBICOKOTO YPOBHSL.

Paznen  «AHpopManMOHHBIE  TEXHOJOTMHW»  TOCBAIIEH  BOIPOCAM  IPUMEHEHUSA
WH()OPMAIIMOHHBIX TEXHOJIOTHM, pPEaTU30BAaHHBIX B MPUKIAIHBIX MPOTPAMMHBIX MPOIYKTaX H
WHTEPHET-CEpBHUCaX, B TOM 4YHCIIe B 3aJadaxX aHalu3a JIaHHBIX, HUCIOJIb30BaHUIO 0a3 MaHHBIX U
AIIEKTPOHHBIX TAOJINIL JUIsl PELIEHUS IPUKIIAIHBIX 3a/1a4.

B mpuBenénHom panee copepkaHuu ydeOHoro mnpenmera «MHpopmatnka» KypcHBOM
BbIJIETICHBI JIOTIOJIHUTEIbHBIE TEMBI, KOTOPBIE HE BXOJAT B 00s3aTENIbHYIO IpOrpaMMy 00y4YeHHsI, HO
MOTYT OBITh TPEATONKEHBI I M3yYeHUs OTACNbHBIM MOTHBHPOBAaHHBIM M CIOCOOHBIM
00yJaronmMcs.

Yrny6néHHbI ypOBEHb M3Yy4eHUS HH(POPMATHKM PEKOMEHIYeTCs JJsl TEeXHOJOTHYECKOTro
npoduis, OPUEHTHPOBAHHOIO HA HWHXKEHEPHYI0 M HMHPOPMAIMOHHYIO c(hepbl IesTeNTbHOCTH.
Yrny6néHHblil ypoBeHb H3Yy4eHUs HH(DOpPMATHKU 00ecreunBaeT: MOJArOTOBKY OO0ydJarommuxcs,
OpPUEHTUPOBAHHBIX Ha CHEIHAIbHOCTH B 00JacTH MH()OPMAIMOHHBIX TEXHOJOTMH U MH)KEHEPHbIE
CHEUAJIBHOCTH, YYacTHE€ B IIPOEKTHOM M HCCIIEIOBATEIbCKON JEATEIbHOCTH, CBA3aHHOM C
COBPEMEHHBIMHM HAIPABICHUSIMH OTpacid HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH,
NOArOTOBKY K Yy4YacTHIO B OJMMIIMAJaX M chade EOMHOro rocynapCTBEHHOIO 3K3aMEHa I10
uH(pOpMaTHKe.

[TocnenoBarenbHOCTh M3YYEHUS TeM B MpeeNaX OJHOTO0 rojga OOYYEeHHS MOXKET ObITh
U3MEHEHAa M0 YCMOTPEHHMIO YYHMTENs MpH IOATOTOBKE pabodeil mporpaMMbl M MOYPOYHOTO
MJIaHUPOBAHUSL.

OO61iee 4yucinoO 4acoB, PEKOMEHJOBAHHBIX JJIs M3yueHUs uHpopmaruku — 272 yaca: B 10
kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 gacoB (4 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHust TeXHUKH OE30MACHOCTH W TUTHEHBI IpU paboTe ¢ KOMIBIOTEpAMH U JIPYTUMHU
KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS.

[TpuHIMIBl pabOTHl KOMITBIOTEPOB M KOMIBIOTEPHBIX cucTeM. ApxutekTypa ¢on Heiimana.
ABTOMAaTHYECKOE BBIIIOJIHEHHE MporpamMmsl ImporeccopoM. OrnepaTuBHas, IOCTOSIHHas U
JoATrOBpeMeHHas namsaTh. OOMEH JaHHBIMHU C TOMOIIBIO IHH. KOHTpOJUIephl BHEIIHUX YCTPOMCTB.
[Ipsamoit nocTyn K maMsTH.

OcHOBHBIE TCHIECHUUN PAa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH. [lapaiuienpHple BBIYUCICHUS.
MHoronponeccopssle cuctembl. CynepkoMibloTepsl. Pacnipeieni€éHHbIE BBIUMCIUTEIbHBIE CUCTEMBI
1 00paboTka 60NbIINX JaHHBIX. MoOUIbHBIE IU(POBBIE YCTPONUCTBA U UX POJIb B KOMMYHUKALHIX.
Berpoennbie koMnbioTepbl. MUKpPOKOHTpOIUIEphl. POO0TH3MpOBaHHBIE TPOU3BO/ICTBA.

[TporpamMHoOe o0ecrieyeHre KOMIbIOTEPOB M KOMIIBIOTEPHBIX CHCTeM. BUbI porpaMMHOro
obecrieyennss W uX HaszHaueHHe. OCOOCHHOCTHM TNPOTrPaMMHOIO OOECTIeYeHHUS MOOMIBHBIX
ycrpoiictB. [lapamnensHoe mnporpammupoBaHue. CHCTeMHOE NPOTrpaMMHOE OOecreyeHHe.
OnepannonHble cucteMbl. YTUauThl. [paiiBepsl ycTpoicTB. MHCTammduusa v AeUHCTALIALUA
IPOTrPaMMHOTI0 00ECIeUCHHUS.

@aiinoBeie cucTeMbl. [IpUHIMIIBI pa3MenieHus ¥ UMEHOBaHUS (ailyloB B TOJTOBPEMEHHOU
namsty. [1la0n0Hb! A5 onucanus rpynn ¢aiaos.

[Tporpammuoe obecriedenue. JInmeH3upoBaHHE MPOTPaMMHOIO obOecredeHus U Iu(POBBIX
pecypcoB. IlpompuerapHoe u cBoOoxHOe mporpammHoe oOecneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIOIB30BaHUE TMPOTPAaMMHOr0 o0ecredeHnss W LOU(POBBIX  PECypCOB.
OTBeTCTBEHHOCTh,  yCTaHaBIMBaeMasi  3aKOHOAATENbCTBOM  Poccuiickon  @enepauuu  3a
HEIPaBOMEPHOE UCIOIb30BaHUE MIPOrPAMMHOI0 00ecriedeHUsl U U(POBBIX PECYPCOB.

[TpyHIMIIBI TOCTPOEHUS M amlapaTHble KOMIIOHEHTbl KOMIIBIOTEpHBIX ceTed. CereBble
npotokosbl. Cetb MuTepHeT. Anpecanms B cetu MuTtepHer. [Iporokonst creka TCP/IP. Cucrema
NOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moacetm ¢ momomblo  Macok  moacereil.  CereBoe
agMuHMcTpupoBanue. IlomyueHue naHHBIX O CETEBBIX HACTpoiikax Kommbrorepa. IIposepka
HaJIM4Us CBS3U € y3JI0M ceTu. Onpeenenre MapipyTa JIBUKEHUS TaKeTOB.

Bunsr nestensHoctH B cetu MutepHer. CepBucsl Murepnera. I'eomHdopmanmoHHbIe
cucteMbl. ['€oJOKallIOHHBIE CEPBHUCHI PEATbHOIO BpPEMEHHU (HAlpUMep, JIOKAlUs MOOMIIBHBIX
Tesie(hOHOB, ONpeAETIeHUE 3arPyKEHHOCTH aBTOMAarucTpaneil), ”HTEpHET-TOPTOBIIsL, OPOHUPOBAHKE
OWJIETOB ¥ TOCTUHMII.

['ocymapcTBeHHBIE 3JIEKTPOHHBIE CEpBHCHI M yciayrd. ConuanbHble CETH — OpraHu3alus
KOJUIEKTUBHOT'O B3aUMOJIEHCTBUA M OOMeHa naHHbIMH. CeTeBOil ATHKET: MpaBuia NOBEIEHUS B
kubepnpoctpanctBe. [IpoGnemMa  MOAMMHHOCTH — mosiydeHHOM — uH(opmamuu.  OTKpBITbIE
00pa3oBaTesIbHbIE PECYPCHI.

TexHOreHHblE M HYKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C MCIIOJIb30BaHMEM HMH(OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TexHoJoTuid. OO1ne npobiaemMsl 3auThl HHGOpMAIMU U UHOOPMAITMOHHOM
6e3onmacHoctH. CpezacTBa 3amMThl MH(OpPMAIMM B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX MU
aBTOMATHU3MPOBAHHBIX MH(OpPMAIMOHHBIX cucTeMax. [IpaBoBoe oOecnedeHrne HMHGOPMAIMOHHOMN
0€30MaCHOCTH.

[IpenoTBpalieHe HECAHKIIMOHMPOBAHHOTO JIOCTyNMa K JIMYHOM KOH(HAEHIUATbHON
uHpOpMallMK, XpaHALIelcs Ha MEpCOHATbHOM KOMIBIOTEpPE, MOOWIBHBIX YCTpPOMCTBAX.
BpenonocHoe nporpaMMHoe obecrnieueHue u crnocoobl 00psObl ¢ HUM. AHTUBUPYCHBIE TPOTPAMMBI.
Opranuzanus JUYHOTO apxuBa uH(popmauuu. PesepBHoe komuposanue. [laponbHas 3ammra
apXuBa.

HIudpoBanue panHbix. CumMmeTpuuHble M HecuMMeTpuuHble mudpsl. udpsr npocroit
3amenbl. [nudp Lezaps. Ludp Buxenepa. Anroputm mudposanus RSA.

Teopernueckne 0CHOBbI MHPOPMATHKH

Wndopmanus, nanHble ¥ 3HaHUA. VIHpOpMaIMOHHBIE TpOLECCHl B MPHUPOJIE, TEXHUKE U



o01iecTBe.

HenpepoiBHBIE W JIUCKpPETHBIE BETUYMHBI M CHUTHaNbl. HeoOXOoIuMOCTh AMCKpeTH3alHuu
nH(popMaIuu, TpeaHa3HAYCHHOU VISl XpaHEHUs, Tiepeaadn U 00pabOTKH B TU(PPOBBIX CHCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE U HEpaBHOMEpHbIE KOAbl. JlekonupoBaHue
COOOLIEHUH, 3alMCaHHBIX C IOMOLIbIO HEPABHOMEPHBIX KoaoB. YcinoBue Pano. I[loctpoenue
OJIHO3HAYHO JEKOJUPYEMBIX KOJOB C IIOMOLIBIO JepeBa. EAMHUIBI U3MEpeHUs KOJINYECTBA
uHpopmanuuu. AnpaBUTHBIA OIXOA K OLIEHKE KOJIMYeCcTBa MH(OpMaIUH.

Cucrembl cuncienus. Pa3BépHyras 3amuch LEJIbIX U APOOHBIX YHCEN B IO3ULMOHHON
cucreMme cuucieHus. CBoicTBa NO3MIIMOHHOM 3alMCH YKCIIa: KOJIMYECTBO LU B 3alIUCH, TPU3HAK
JEIMMOCTH 4MCJIa Ha OCHOBAaHME CHUCTEMBI CUMCIICHUA. AJITOPUTM IEpEBOAA LEJIOro yucia us P-
WYHOM CHCTEMBI CUMCIICHUS B JCCATUYHYIO. AJITOPUTM IepeBOja KOHEYHOH P-munoil napobu B
JECATUYHYIO. AJITOPUTM IEPEBOAA LEJIOT0 YUCIIA U3 AECATUYHON CHUCTEMBI CUMCIEHUS B P-nunyro.
[lepeBon  KOHEWHOH jgecATHUHOW Japodum B P-munyro. JlBomuHas, BOCbMEpHYHAs U
HIECTHAATEPUYHasi CUCTEMbl CUMCICHMS, CBSI3b MEXKIY HMUMHU. ApuUpMETHUYEeCKHE OIepaluu B
IIO3ULIMOHHBIX CUCTEMaxX CUMCIEHUA. TpoudHas ypaBHOBEIICHHAs CUCTEMa cuucieHus. /[BomyHo-
JECSITUYHAS CUCTEMA CYMCIICHUS.

Koauposanue texctoB. Koguposka ASCIIL. OgnobGaiitHbie kogupoBku. Ctangapt UNICODE.
Komuposka UTF-8. Onpenenenue naGopMarmoHHOr0 00bEMa TEKCTOBBIX COOOIICHUH.

KonupoBanue mzobpaxennid. OnieHka nHOOPMAIIMOHHOTO 00bEMa rpaduuecKix JaHHBIX MPU
3aJlaHHBIX pa3pelleHUd M TayOuHe KoaupoBaHMs 1BeTa. lL[BeroBble Monenu. BekrtopHoe
koaupoBanue. Popmarel rpapudeckux dainos. Tpéxmepnas rpaduka. OpaxranpHas rpaduka.

KonupoBanue 3Byka. OueHnka HHPOPMALMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX MPH 3aJJaHHBIX
4acTOTE JUCKPETHU3ALMHU U PA3PSIAHOCTA KOJUPOBAHUS.

Anrebpa soruku. IloHatue BbIcKa3biBaHMs. BbickasbiBaTenbHble (OpMBI (IPEAUKATEHI).
KBaHTOpBI Cyl1€CTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue omnepauuu. Tabmuuel ucTuHHOCTH. Jlormueckue BblpakeHus. Jlormdeckue
TOXKAecTBa. J[0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C MOMOIIBIO Ta0JIMI] UICTUHHOCTH. Jlorndeckue
olepanuy U ONepaluy HaJl MHOKECTBAMHU.

3aKkoHBI anreOphl JIOTUKH. OKBUBAJICHTHBIE NPeoOpa3oBaHUS JIOTHUECKUX BBIPAKCHHU.
Jlorndeckue ypaBHEHHs U CUCTEMBI YPaBHEHUI.

Jlormueckue (yHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKMX (QYHKIHMH OT
KOJINYeCTBA apryMeHTOB. [1oyiHbIE cCCTEeMBI JIOTHYECKUX (YHKLIUH.

Kanonuueckue ¢opMbl JIorHYecKuX BblpakeHH. CoOBEpIIEHHbIE JU3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOpMaJIbHbIE (POPMBI, AITOPUTMBI X MIOCTPOEHUS 110 TaOJIUIE HCTUHHOCTH.

Jlormueckue sneMeHTHl B cocTtaBe Kommbiorepa. Tpurrep. Cymmarop. MHoropaspsaHbiil
cymmarop. IloctpoeHne cxem Ha JIOTMUECKUX 3JIEMEHTAX 110 3aJaHHOMY JIOTHUECKOMY BBIPAKEHUIO.
3anuch JOrUYECKOr0 BBIPAXKEHHS 10 JOTMUECKOH cXeMe.

[IpencraBneHne LEbIX YKCEN B HaMATH KOMIbOTEpa. OTpaHMYEHHOCTh JMaIa3oHa YHCEN
IIpM OIPaHMYEHHUM KoiudecTBa paspsaaoB. [lepenonHenue paspsaHoN ceTku. be33HakoBble H
3HAKOBbIE JaHHbIE. 3HAKOBBIN OUT. [IBONYHBII JOMOTHUTEIBHBIN KOJ] OTPULIATENbHBIX YHCEI.

[ToOuToBBIE JIOrMUecKkue onepauuu. Jlornueckuil, apupMeTHIECKU U [UKINYECKUN CIIBUTH.
[ITudpoaHue ¢ MOMOLILIO TOOUTOBOM onepanuy «uckiaovaromee NJIN».

IIpencraBieHne BEMECTBEHHBIX YUCEN B MAMSATH KOMIbIOTEpA. 3HAYalasl 4acTb M MOPSIOK
yucia. Jlnana3oH 3HaueHUl BelecTBEHHBIX uHcel. [Ipo0neMbl XpaHeHHs BEIIECTBEHHBIX 4YHCEl,
CBSI3aHHBIE C OTPaHUYECHHEM KOJMYECTBA pa3psAloB. BrINoiHeHHe onepannii ¢ BEIIECTBEHHBIMU
YHCIaMHU, HAKOTUIEHUE OIIMOOK MPH BBIUYUCIICHUSX.

AJITOPUTMBI M IPOrPAMMHUPOBAHME

OmnpezneneHre BO3MOXKHBIX pe3yJIbTaTOB pPaOOThl MPOCTEHUIIMX aJIrOPUTMOB YIPABICHUS
VCIIOJTHUTEJISIMUA U BBIYMCIUTENBHBIX alrOPUTMOB. OmpesiesieHre UCXOIHBIX JaHHBIX, P KOTOPBIX
ITOPUTM MOXKeET JaTh TPeOyeMblil pe3ybTar.

OTranbl pelIeHHs] 3a7ad Ha KoMIbioTepe. MHCTpyMeHTanbHBIE CPEACTBA: TPAHCIATOP,
OTJIa4MK, NpoMINpoBIIMK. KoMOuIsAus 1 HHTEpIpeTanus nporpaMm. BupTyanbHble MallluHBI.

WnTerpupoBanHas cpefa paszpaboTku. Mertoabl oTinanku mnporpamm. lcmonbszoBanue



TpacCUpOBOYHBIX Tabnui. OTimamouHslii BbIBOA. [lomraroBoe BBIMOTHEHWE MPOrpaMMbl. TOYKH
ocra”oBa. [IpocMOTp 3Ha4eHMI IEPEMEHHBIX.

A3pik mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX: IIEJTOYHCIICHHEBIE,
BELIECTBEHHbIE, CUMBOJIbHBIE, Jornueckue. BerBienus. Cnoxuele yciaoBus. L{ukiel ¢ ycioBueMm.
[Muknel o mepeMeHHOW. B3anMo3aMeHsieMOCTb pa3iMyYHbIX BUIOB LUKIOB. MHBapuaHT LHMKIIA.
CocraBieHue nuKJa C UCII0JIb30BAHUEM 3apaHee ONPEIeIEHHOIO MHBApUAHTA IUKJIA.

JokymentupoBanue mporpamm. Hcrmonb3oBaHnue komMmeHTapueB. lloaroroBka ornucaHus
IIPOrpaMMbl U HHCTPYKLIUHU JJIs1 IOJIb30BATESL.

Anroput™Mbl 00paOOTKM HATypallbHBIX YHCEN, 3alHMCaHHBIX B IO3ULIMOHHBIX CHCTEMax
CUMCIICHUS: pa30reHne 3aiCH YMCiIa Ha OTAeNbHbIE HIU(PbI, HAXOXKICHHUE CYMMBI U IPOU3BEICHUS
UG p, HAXOKACHUE MAKCUMaTbHOU (MUHIUMAIILHOW ) U PHIL.

HaxoxneHue Bcex MPOCTHIX YMced B 3aJaHHOM Juana3oHe. [IpencraBieHue yucia B BUIE
Habopa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOIO BO3BEJICHUS B CTENEHb.

O6paboTka maHHBIX, XpaHsammxcs B (aitax. TekcroBble n aBowuHbIe (aitipl. DallIoBbIe
nepeMeHHbIe ((aiinoBeie ykazatenu). Urenue u3 ¢aiina. 3amuch B daiin.

Pa3Ouenue 3amaun Ha monzanauu. [logmporpammbl (mpoueaypsl U GyHkiuu). Pexypcus.
PexypcuBabie 00BeKTHI ((hpakTaisl). PexypcuBHbie ipoueaypsl U GpyHkun. Mcmnons3oBanue creka
JUTSL OpTaHU3aLUU PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanne CTaHOapTHOW OHOIMOTEKH s3bIKa NporpaMMmupoBaHus. lloaxmoueHne
OuOIMOTEeK MOANPOrpaMM CTOPOHHHMX Npou3BoAMTENeH. MOAYIBHBI NPUHIUI MOCTPOCHUS
IIPOrPaMM.

YucneHHsle MeToAbl. TouHOE U MPUOMMKEHHOE pelieHus 3aaadd. YUHMClIeHHbIE METOJbI
pemieHusl ypaBHEHHi: MeTon mepedopa, METOA MOJOBHHHOTO JeneHus. [lpubmmxénHoe
BBIUKCJICHHE JUIMH KPUBBIX. Bbruncienue miomaaeid (GuUryp ¢ moMoIlbl0 YUCICHHBIX METOJIOB
(MeTox MpsSMOYTOJIbHUKOB, MeToj Tpanemuil). [louck makcumyma (MUHMMyMa) (pYHKIMHM OJHOMN
MEPEMEHHOI METOI0M TIOJIOBUHHOTO JICJICHUSI.

O06paboTKa CUMBOJBHBIX JaHHBIX. BCTpoeHHbIE (YHKIWU SI3bIKa MPOTPAMMHUPOBAHUS IS
00paboOTKK CUMBOJIBHBIX CTPOK. AJIITOPUTMBI 00PaOOTKM CUMBOJIBHBIX CTPOK: MOJACYET KOJIMUYECTBA
NOSIBJICHUN CUMBOJIa B CTPOKE, pa30MEHUE CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, IIOUCK
MOJICTPOKH BHYTPH JAHHOHM CTPOKH, 3aMEHA HAWJIEHHOW MOACTPOKHU Ha APYyryro cTpoky. I'enepanus
BCEX CIIOB B HEKOTOpOM  andaBuTe, YJOBJIETBOPAIOIIMX 3aJaHHBIM  OTPAaHUYEHUSM.
[TpeoOpa3oBaHue yncia B CHMBOJIbHYIO CTPOKY U 0OPaTHO.

MaccuBbl U TOCIIEOBATEIbHOCTH YHced. BprunciaeHre OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHMBa WJIM YHMCIOBOW IIOCIENOBATENbHOCTH (CyMMBI, INPOMU3BEICHMS, CPEIHETO
apu(QMEeTHUYECKOro, MUHUMAJIBHOIO M MaKCHUMaJIbHOTO JJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB,
YJIOBJIETBOPSIOIIMX 3a/laHHOMY YCIIOBHIO). JIMHEHHBINM MONCK 3aJJaHHOTO 3HaYeHUs B MacCUBE.

CoptupoBka olHOMEpHOro MaccuBa. [IpocTeie MeTOIBI COPTUPOBKU (METOJ MYy3bIpbKa, METO/
BbIOOpa, copTupoBka BcTaBkamu). CopTHpoBKa chnusHHMEeM. bbicTpas copTHpoBKa MaccuBa
(amroput™m QuickSort). /IBOUYHBINM MOUCK B OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHble MacCuBbl (MaTpuLbl). AJTOPUTMBI OOpaOOTKM JBYMEpPHBIX MAacCCHBOB:
3aloJIHEHHE JABYMEPHOIO YMCIOBOIO MaccHBa [0 33JaHHBIM IpaBWJIaM, IIOUCK JJIEMEHTa B
JIBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCHMyMa (MHHUMYMAa) U CYMMBbI 3JIEMEHTOB JIByMEPHOI'O
MaccHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB JIBYMEPHOTO MacCcHBa.

HNupopManoHHBIE TEXHOJIOTHH

TekcroBblii mpoueccop. PenakrupoBanue u ¢opmatupoBanue. IIpoBepka opdorpaduu u
rpamMMaTuky. CpencTsa oucKa U aBTO3aMEHbl B TEKCTOBOM Ipolieccope. Mcnonp3oBanue cTumieil.
CTpyKTypHpOBaHHbBIE TEKCTOBble IOKyMeHTbl. CHocku, oriaBineHue. KomnexktuBHas paborta c
JOKyMeHTaMHu. VIHCTpyMEHTBI peleH3UpOBaHHUs B TEKCTOBBIX Iporeccopax. OOiauHble CEpBUCHI.
HenoBasi mepernucka. Pedepar. [lpaBuina 1muTHpOBaHUS HUCTOYHUKOB H  OOpMIIEHUS
oubnmuorpaduueckux ccbulok. OopmieHne CnMcka JIUTEepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEpcTKOM TekcTa. TexHuueckue cpencrtBa BBoAa TekcTa. Crenuanu3upoBaHHBIE CpPEICTBA
PENAKTUPOBAaHUS MAaTEMAaTHYECKUX TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layM aHalIM3a JIaHHBIX: POTHO3MpPOBAHUE, KiacCHU(pUKALUS,



KJIacTepU3allvs, aHaJIN3 OTKIOHEHUH. [locnenoBaTenbHOCTh peleHus 3a/1a4 aHaJIu3a JaHHbBIX: cOop
NEPBUYHBIX JTAHHBIX, OYMCTKA M OLIEHKAa KauyecTBa JAHHBIX, BBHIOOP W/WIM TOCTPOCHUE MOJIEINH,
npeoOpa3oBaHue JNaHHBIX, BU3yalM3allus AAHHBIX, MHTepHpeTanus pe3yibraroB. IIporpammMHble
CpeACTBa W HHTEPHET-CEPBUCHI Uil 00paOOTKM M MpPEACTAaBICHHS IAaHHBIX. Boiblne TaHHEBIE.
Mammnaoe o6ydenue. HTennekTyaabHblil aHaIu3 1aHHbIX.

AHanu3 JaHHBIX C IIOMOULIbIO 3JIEKTPOHHBIX TaOaul. BbruncieHue CyMMbl, CpEIHETO
apupMeTHueckoro, HauOOJbIIEro  (HaMMEHbBLIEr0) 3HAYEHUS  Juana3oHa. Bbrumcienue
Kod(puIMeHTa KOppensauuu IBYX psAIoB NaHHBIX. [locTpoeHue cTonOuaThX, JHMHEHYATHIX M
KpyroBeix nuarpamm. Iloctpoenue rpadukoB ¢ynxuuil. Ilogbop nuHMM TpeHna, pelieHue 3aaay
IIPOrHO3UPOBAHUS.

UucneHnHoe pelieHre ypaBHEHUH ¢ TOMOLIbIO 11oa0opa napamerpa. OnTumMu3anus Kak MOUCK
HaWIy4lllero peleHus B 3aJaHHbIX ycinoBusaX. lleneBas ¢yHkuus, orpanuuyeHus. JlokanbHble U
ro0anbHbI MHHUMYMBI 1iefieBod (yHkiuu. Pemenue 3amad  ONTHUMHU3AIUM C  TIOMOIIBIO
3JIEKTPOHHBIX TAOJIHII.

11 KJIACC

TeopeTudyeckue 0CHOBbI HHPOPMATUKH

Teopernueckue NOAXOJbl K OLEHKE KOJIMYeCTBA HMHPOpMALMHU. 3aKOH aJAUTHUBHOCTH
unpopmanuu. Gopmyna Xaprnu. Madpopmanus u sepostHocTs. Dopmyna [llenHona.

Anroputmbl cxaTtust naHHbIX. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOpUTMBI CXKAaTUS JaHHBIX C MOTEPSMHU. Y MEHbIIEHUE INTyOUHBI KOJUpoBaHus 1BeTa. OCHOBHBIE
uneu anroputmon cxarus JPEG, MP3.

CkopocTh nepefayd AaHHBIX. 3aBUCUMOCTh BpPEMEHHU Iepelaud OT HH(OPMAIMOHHOIO
00BbEMa TaHHBIX U XapaKTEPUCTHUK KaHaia cBsi3u. [[puunHbl BOSHUKHOBEHHUS OLIMOOK IpU Iepeayde
naHHbIX. Konpl, mno3Boistomue oOHapyKuMBaThb M MCIPABIATh OLIMOKM, BO3HHMKAIOIIKE IpU
nepegadue AaHHbIX. PaccrosHue Xsmmunra. KoaupoBanue ¢ mnoBTopeHueM OutoB. Kombl
X3MMUHra.

Cucrembl. KOMIIOHEHTHI cUCTEMBI U BX B3auMojeicTBre. CucteMHblid 3G dekT. YpaBieHue
Kak nHpopMalMoHHbIH mponecc. OOpaTHas CBsI3b.

Mopnenu u mozaenupoBanue. Llens monenupoBanus. COOTBETCTBUE MOJAEIN MOJEIUPYEMOMY
00BEKTY MJIH MpOLIECcCy, LIeIH MoienupoBanus. Gopmanu3zanys NpUKIaIHbIX 3a1ay.

[IpencraBieHue pe3ynbTaToB MOJIEIUPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSTHUS YEIIOBEKOM.
I'paduueckoe npeacTaBieHne JaHHBIX (CXEMBbI, TAOIULBI, TPAQUKH).

I'pappl. OcHoBHble mOHATHA. Buasl rpados. Omnucanue rpagoB ¢ NOMOIIbIO MaTpHUI
CMEKHOCTH, BECOBBIX MaTpHll, CIHCKOB CMEXHOCTH. PellleHne anropuTMHUYecKux 3ajad,
CBSI3aHHBIX C aHAIM30M rpadoB (MOCTPOEHHE ONTUMAIBLHOTO MYTH MEXIy BeplimHamu Tpada,
ONpEICIEHNE KOJMYECTBA  PA3JIMYHBIX IyTed MEXAy BEpLIMHAMM  OPHUEHTHPOBAHHOIO
AIMKJINYECKOro rpada).

HepeBbs. bunapnoe nepeso. JlepeBbs moucka. CriocoObl o6xona nepesa. IlpencraBinenue
apu(QMeTUYeCKUX BbIpAXEHUN B BHAE JepeBa. JMCKpeTHble WIrpbl JBYX HIPOKOB C IOJHOMN
uHpopmanueil. [loctpoenue nepesa nepedopa BapuaHTOB, ONMCAHUE CTPATETHH UIPhI B TAOJINYHOM
(dopMe. BeiurphliiHbie 1 IPOUTPHIIIHBIE TO3UIIMU. BBIMTPHIIIHBIE CTPATETHH.

CpenctBa MCKYCCTBEHHOrO MHTENIEKTa. CEepBHCHl MAIIMHHOIO MEPEBOJA U PacCIO3HaBaHUSA
ycTHOM peun. KornutuBHbIe cepBHCH. MneHTu(uUKanus U MOMCK M300pakeHUH, pacro3HaBaHUE
mun.  CamooOydaronyecss CHUCTeMbl. VICKYCCTBEHHBIM MHTENJIEKT B KOMIBIOTEPHBIX HIpax.
Hcnonp30BaHre METO/IOB MCKYCCTBEHHOIO MHTEIEKTa B oOydarolmux cucremax. Vcnonb3oBaHue
METOI0B HMCKYCCTBEHHOTO HWHTEJUIEKTa B poOoToTexHuke. MHTepHer Bemiei. IlepcriekTuBb
pa3BUTHS KOMIIBIOTEPHBIX UHTEIUIEKTYyalIbHBIX cUcTeM. HelipoHHbIe ceTH.

AJITOPUTMBI H IPOTPAaMMHPOBAHHE

dopmanusanus NOHATHS airoputMma. MammHa ThrOpMHra Kak YyHUBEpcaldbHas MOJECIb
BblyKciieHui. Tesuc Uépua—TrropuHra.

OneHka CII0XHOCTH BbIYMCIIeHUH. Bpems paOoTsl M 00bEM HCHONB3YEMOW NaMSTH, HX
3aBUCHUMOCTB OT pa3Mepa UCXOJHBIX JaHHBIX. OLleHKa aCUMOTOTUYECKONW CII0XKHOCTH aJTOPUTMOB.
ANTOPUTMBI TOJMHOMMAIBLHOM cllokHOCTH. Ilepebopuble anroputMmsel. [lpuMepsl paznuyHbBIX



ITOPUTMOB PELIEHUs OAHOU 3aa4l, KOTOPhIE UMEIOT PA3JIMYHYIO CII0KHOCTb.

[Touck mpocThIX YMCeNn B 3aJaHHOM JHala30HE C IIOMOIIBIO aJrOpPUTMA «PELIETO
DparocheHay.

MHoropa3psHble IeJble YUCIa, 3a/1a41 JITUHHON apru(METHKH.

CnoBapu (acconuaTuBHBIE MaccuBbl, OToOpaxkenus). Xom-Tabmuipl. [locTpoenue
aJ1(haBUTHO-4ACTOTHOTO CJIOBAPs JIs 3aIaHHOTO TEKCTa.

Creku. AHanu3 NPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Brrumcienue apudmernyeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT(UKCHOM hopme.

Ouepenu. Mcnionb3oBanue ouepeu AJis1 Bp€MEHHOTO XPaHEHUS TaHHBIX.

Anroputmbl Ha rpadax. I[locTpoeHne MUHUMAIBHOTO OCTOBHOTO J€peBa B3BEIICHHOTO
CBSI3HOTO HEOpUEHTHpOBaHHOTO rpada. KomudecTBO pa3inMyHBIX IyTed MEXIy BepIIMHAMHU
OPUEHTUPOBAHHOTO allUKINYeckoro rpada. Anroputm J{elKCTpsI.

epeBbst. Peanusanust aepeBa ¢ MOMOILBIO CCBUIOYHBIX CTPYKTYp. JBomuHble (OMHapHBIE)
nepeBbsi. [locTpoenue nepeBa Uisl 3aJaHHOTO apU(PMETHUYECKOTO BBIpaKeHUS. PekypcuBHbBIE
IrOpUTMBI 00X0/1a fepeBa. Mcnonb30BaHue CTeKa U 0YepeIn sl 00X0/1a 1epeBa.

JluHaMuuyeckoe MpOrpaMMHpPOBAHME KaK METOJ pEIIeHHs 3aJad C COXpPaHEHUEM
IPOMEXYTOUHBIX  pe3yJbTaTOB.  3ajaud, pellaeMble C  TOMOIIbIO  JUHAMHYECKOTO
MPOrPaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (YHKIUN, MOACYET KOJIMYECTBA BapHAHTOB,
3a/1a4l ONTUMH3ALUH.

[Tonsite 00 0OBEKTHO-OPHUEHTUPOBAHHOM MporpaMmMupoBaHuU. OOBEKTHI U  KJIACCHI.
CaolictBa 1 MeTOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAaHHBIN aHan3. Pa3paboTka mporpamm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MoaxoAa. HKancynanus, HacieqoBaHue, moauMophusm.

Cpenpl  ObIcTpot pa3paboTku mporpamm. lIpoektupoBanue wuHTEpdeiica MOIB30BATES.
Hcnonb30BaHre TOTOBBIX YIPABIISEMBIX JIEMEHTOB JIJIsl IOCTPOEHUs: HHTepdeiica.

00630p s13bIKOB TporpamMmmupoBanus. [lonsTue o napaaurmax nporpaMMHUPOBAHHUSL.

NudopManmoHHbIe TEXHOJIOTHH

Oransl KOMIBIOTEPHO-MATEMAaTUYECKOTO MOJSIMPOBAHMS: TTOCTAHOBKA 33/1a4M, pa3padboTKa
MOJENIM, TECTUPOBAHUE MOJEIM, KOMIBIOTEPHBIM  HKCIIEPUMEHT, AaHAJINU3  PE3YJIbTATOB
MOJIEJUPOBAHUSI.

Jluckpernsanyss INpd  MaTeMaTHYECKOM  MOJEIMPOBAaHMM  HENPEPBIBHBIX  IPOLIECCOB.
MonenupoBanue aABrxeHus. MoenupoBaHue OMOJOTHYECKUX cucTeM. MareMaTH4ecKre MOJIENU B
HYKOHOMHUKE. BBIUMCIUTENBHBIE SKCIIEPUMEHTBI C MOJEIISIMH.

O6paboTka pe3yabTaToB dKCIepuMeHTa. MeTo] HauMeHbIIUX KBaapaToB. OIeHKa YHCIOBBIX
napaMeTpoB MOJEIUPYEMBIX OOBEKTOB M THpoleccoB. BoccTaHOBiIeHHE 3aBHCHUMOCTEH 10
pe3ysbTaraM 3KCIEepUMEHTA.

Beposarnoctasle mopenun. Mertoasl  MonTte-Kapimo.  MIMuTanmoHHOE  MOZEIHNPOBAHHUE.
CucreMbl MaccoBOro 00CITyKUBaHUS.

TaGnuunble (pensuuoHHBbIE) 0a3bl JaHHBIX. TalOnMuma — MpeACTaBICHHE CBEACHUH 00
onHoTHIHEIX oOBekTax. Ilome, 3ammch. Kirou tabmmmpel. Pabora ¢ rotoBoii 0a3o0ii HaHHBIX.
3anonHeHue Oa3bl NaHHBIX. [loMck, copTUpoBKa M (UIbTpaLUs JAaHHBIX. 3alpockl Ha BBIOOPKY
JAaHHBIX. 3aIpOCHl ¢ TapaMeTpaMu. Beruucisemsbie 1osis B 3a1pocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THMbl CBs3el Mexay Tabmunamu. BHemHui Kiou.
[{emocTHOCT Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

WNurepHeT-ipuiiokeHus. [loHsaTHe 0 cepBEepHOM M KIMEHTCKOW 4YacTAX cauTa. TexXHOJIOrHs
«KJMEHT — cepBepy», €€ moctonHcTBa M HegocTatku. OcHOBHI si3pika HTML 1 xackamHbIx TaOumIl
ctuneit (CSS). Cuenapuu Ha s3b1ke JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3mernenune BeO-caiiToB. Ycnyra XxocTuHra. 3arpyska (aiyioB Ha CauT.

BBoa wu3o0pakeHHiI C HMCMONB30BaHUEM PA3IHUYHBIX HUPPOBBIX YCTPOHCTB (LM(POBHIX
¢doToanmapaToB U MHUKPOCKOIIOB, BUAECOKAMEP, CKAHEPOB W APYrux ycTpoiicTB). I'padmueckuit
penakrop. Paspewmenue. Kanpuposanue. Mcnpasnenue nepcnextussl. ['mcrorpamma. Koppekunus
ypoBHEM, Koppeknus 1Bera. (OOecrBeuyMBaHHWE IBETHBIX H300pakeHuil. Perymb. Pabota ¢
obnactsamu. OUIBTPBI.

MHorocnoitable u3o0paxkeHusi. TekcroBele cion. Macka cnos. Kananel. CoxpaHeHue



BbIZICICHHOW  oOmactu. IloarotoBka wiumocTpamuii  aisi  BeO-calTOB.  AHWUMHPOBAHHBIC

U300paskeHMsL.

Bektopnas rpaduka. IlpumutuBbl. M3meHenune mopsigka dIeMEHTOB. BrIpaBHUBaHWE,
pacupenenenue. ['pynnupoBka. Kpusble. ®opmaTbl BEKTOPHBIX PHUCYHKOB. lcronbs3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX H300pasKeHUH.

[TpyHIMIIBI TIOCTPOEHUST U PEAAKTHPOBAHUS TPEXMEPHBIX Moaeneil. CeTouHble MOJIEIH.
Marepuanbl. MoaenupoBaHue HCTOYHUKOB ocBemieHus. Kamepbl. AnautuBHbele TexHoyoruu (3D-
npuHTepbl). [loHSATHE O BUPTYyAIbHON PEAIbHOCTH U JJOTIOJTHEHHOM peabHOCTH.
IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TPOI'PAMMBI 110 UHOOPMATHUKE

(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIEI'O OGPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE  pe3yabTaThl  OTPAXAlOT TOTOBHOCTh U CIIOCOOHOCTh  0OOY4YarOIIHUXCS
PYKOBOJACTBOBATbCS C(HOPMUPOBAHHONW BHYTPCHHEW MO3WIUEH JTUYHOCTH, CUCTEMOW IICHHOCTHBIX
OpUEHTAINi, T[O3UTUBHBIX BHYTPEHHUX YOEKIEHHIl, COOTBETCTBYIOUIMX TPaJUIIMOHHBIM
[IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHHUE XU3HEHHOTO OIBbITa W OIbBITa JNEATEIHHOCTH B
MPOLIECCEe pean3allii CPeICTBAaMU y4eOHOro MpeaMeTa OCHOBHBIX HaIlpaBJIEHUN BOCIIMTATEIbHON
JIeSATETLHOCTH.

B pesynpraTe wu3ydeHus HHPOPMATHKM HAa YpOBHE CpelHero oOIiero oOpa3oBaHHs Yy
oOyuJaromerocst 0yayT chOpMHUPOBAHBI CIISAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

- OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB H OOS3aHHOCTEH, YyBaKEHHE 3aKOHA U
MPABOIOPAJIKA, COOJIOJICHUE OCHOBOMNOJAralolmuX HOPM HH(MOPMAIMOHHOTO TMpaBa U
WH(OPMAIMOHHON 0€30MaCHOCTH;

- TOTOBHOCTb MPOTHUBOCTOSITH HWJCOJOTHH  HOKCTpeMH3Ma, HalMoHaiu3Ma, KceHodoOuwu,
JTUCKPUMHHAIIMK TI0 COIMAIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IpPU3HAKAM B
BUPTYaJIbHOM [IPOCTPAHCTBE;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHMS:

- ILIEHHOCTHOE€ OTHOIIEHHME K HCTOPUYECKOMY HacCIeAHIo, IOCTHXKeHUsM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSAX, IIOHUMAHWE 3HAYCHHUS WH(POPMATHKU KaK HAyKd B IKU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

- chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHUS;

- CHOCOOHOCTH OIIEHHMBATh CUTYaIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4Hciie B ceTu HTepHeT;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

- 3CTETHMYECKOE OTHOIIEHHE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO M TEXHUYECKOT'O0 TBOPUYECTBA;

- CHOCOOHOCTh BOCHPUHHMMATH PaA3IMYHBIE BHJBI HCKYCCTBAa, B TOM YHCJE OCHOBAaHHOTO Ha
MCIIOJIb30BaHUY MH(POPMAITHOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BOCIMTAHUSA:

- chopMHpOBAaHHOCTH 3A0POBOTO U O€30MacHOro oOpasa >KU3HH, OTBETCTBEHHOTO OTHOILEHUS K
CBOEMY 37I0pPOBbIO, B TOM YHCJIE 3a CUET cOONI0IeHNs] TpeOOBaHUN O€30MacHOM IKCIUTyaTaluu
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOT0 BOCIIUTAHMS:

-  TOTOBHOCTb K aKTHBHOM JESATENBHOCTH TEXHOJOTHYECKOW M COIMAIbHOM HANpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHUPOBAaTh, IUIAHUPOBATH M  CAMOCTOSATENBHO  BBIMOJNHATH  TaKylO
JIeATEbHOCTb;

- wuHTEepec K cdepaMm TPOoPECCHOHAIBHONW JEATEIBbHOCTH, CBS3aHHBIM C HWH(POPMATHUKOH,
MpPOrpaMMHUPOBaHUEM M MH(DOPMAIMOHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
HAayKd WH()OPMATHKH M HAYYHO-TEXHHUYECKOTO IMPOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oyaymieit mpodecCuu u pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIIAHBI,

- TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHMIO M CAMOOOPA30BaHUIO HA MPOTSHKECHUHU BCEH KU3HH,

7) 3K0JIOTHYEeCKOr0 BOCTIUTAHUA:

- OCO3HaHHWE TI00aTbHOTO XapaKTepa SKOJIOTHYECKUX MpoOJeM W MyTed WX peIIeHUs, B TOM



qucie ¢ y4€TOM BO3MOXKHOCTEH MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
8) HeHHOCTH HAYYHOI0 O3HAHMA:

- c(OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH{, JOCTH)KEHUSM HAayYHO-TEXHHYECKOTO Iporpecca M OOIIECTBEHHOW MPAKTHKH, 332 CUET
[OHUMaHMUs  pOJM  MH(DOPMAIMOHHBIX  PECYpCcOB, HH(POPMALMOHHBIX MPOLECCOB U
UH(POPMALMOHHBIX TEXHOJOTHH B yCIOBUSAX HU(POBOI TpaHCPOpMAIUM MHOTUX Cdep KHU3HH
COBPEMEHHOI'0 00LIECTBA;

- OCO3HaHHE LIEHHOCTH HAayYHOW MJEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISITH HPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHIUBUIyalbHO U B IPYIIIE.

B npouecce nocTukeHus IMYHOCTHBIX Pe3yJbTaTOB OCBOEHUS MIPOrpaMMbl 110 UH(POPMATUKE

y  OOydJaroUmIMXcCsi  COBEPUICHCTBYETCS  OMOLMOHAIBHBIA  WHTEUIEKT,  I[PEINoJararoinmn

c(OPMHUPOBAHHOCTD:

- CaMOpEeryJIMpPOBaHUA, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD 3a
CBOE€ IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSM U IPOSBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTHBAllUM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTIDKEHUIO LW U YCIEeXY,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOMS U3 CBOMX BO3MOXKHOCTEH;

- OMIATUH, BKIIOYAMOIEH CcHocoOHOCTh IOHMMATh 3MOLIMOHAIBHOE COCTOSIHME JIPYTHX,
YYUTHIBATh €0 TIPU OCYIIECTBICHHH KOMMYHHKAIIUH, CIHOCOOHOCTh K COYYBCTBHIO H
COIIEPEXKHUBAHHUIO;

- COLMANBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMH
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pelaTh KOHMIUKTHI.

METANIPEAMETHBIE PE3YJIbTATHI
B pesynbrate usyueHus uHGOpPMATHKM Ha YpPOBHE cpelHero oomiero oOpa3oBaHUS Yy

oOyyaromerocsi OyayT cGhOPMHUpPOBAHBI METANPEIMETHBIE  pPEe3yNbTaThbl, OTPAKEHHBIE B

YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUSAX, & MMEHHO — IIO3HABATENIbHbIE YHHUBEpCAJIbHBIE ydeOHBIE

JeicTBUS, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC yUeOHBIEC IEHCTBUSA, PETYISITUBHBIC YHHBEPCATLHBIC

yueOHbIe JIeHCTBUSA, COBMECTHAS J1€ATEIIbHOCTb.

IMo3naBaTe/IbHbIe YHUBepPCATbHbIE yueOHbIe AeiicTBUS
1) 6a3oBble JIOrHYecKHe AeCTBUS:

- CaMOCTOATENIEHO (OPMYJIMPOBATh M  aKTYaJIIM3MPOBATh MpOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- yCTaHaBIIMBaTh CYIIECTBEHHBIH NMPU3HAK WM OCHOBAHUS JJISl CpAaBHEHHS, KiIacCH(UKALUU H
00001IeHHS;

- OTPENENSThH LENHU AATEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPHH UX JOCTIKEHHS,

- BBIIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCCMaTPUBAEMBbIX SIBJICHUSX;

- pa3pabarhiBaTh TUTAH PEHICHUs MPOOJIEMBI C Y4ETOM aHAIM3a UMEIOIIUXCS MaTepUABHBIX H
HeMaTepHUalIbHBIX PECYpPCOB;

- BHOCHTh KOPPEKTHUBHI B JESTEIBHOCTh, OIEHHUBATh COOTBETCTBHE pE3YJIBTATOB IIEJISIM,
OLIEHUBATh PUCKH MTOCIIEICTBUI NeATETbHOCTH;

- KOODJAMHUPOBaTh W BBINOJHATH pPa0OTy B YCIOBUSX pPEAITBHOTO, BUPTYaJIbHOTO W
KOMOHMHUPOBaHHOTO B3aUMOCHCTBUS;

- pa3BUBaTh KPEATHMBHOE MBIIUICHUE MTPH PEIICHUH KHU3HECHHBIX TPOOIEeM.

2) 6a30BbIe HccIeI0BaTeIbCKHE 1eCTBHUS:

- BJAJIETh HaBBIKAMH YYEOHO-HCCIENOBATENBCKOH W TPOEKTHOW JESTETbHOCTH, HaBBIKAMH
pasperieHus: npodiaeM, CiocOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TTOUCKY METOJIOB
peIIeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

- OCYILECTBJIATH pa3IUYHBIE BHUJAbI JESATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpETani, TpeoOpa30oBaHUI0 W NMPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHTYallHsAX, B TOM
YHCIIe IPU CO3/IaHUM YUEOHBIX U COIMATIBHBIX IPOEKTOB;

- (opMupoBaTh Hay4YHBIA THI MBINUICHUS, BIAJETh HAYYHOW TEPMHUHOJOTHEH, KIFOYECBBIMH
HOHATUSAMH U METOAAMU;

- CcTaBuUTh W (GOPMYIHPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIIBHOW JEATEIHHOCTH U



KM3HEHHBIX CUTYalHsX;
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJU3UpOBATh 3a/a4y, BBIABUTaTh TUIIOTE3Y €€
pEIIECHUs, HaXOOUThb AapryMEHThl I [OKa3aTelbCTBA CBOMX YTBEPXKICHMM, 3a1aBaThb
napaMeTpsl U KPUTEPUU PELICHHUS;
AQHAJIM3UPOBATH MOJIYYCHHBIEC B XOA€ PEIICHUS 3a7a4u Pe3yibTaTbl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLl€HUBATh IPUOOPETEHHBIHN OIBIT;
OCYILECTBIISITh II€JICHANIPABICHHBII IOMCK IEpPeHOCca CpPEACTB M CIIOCOOOB JICHCTBHS B
po¢eCCHOHATIBHYIO Cpeay;
YMETb MEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;
yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;
BBIJIBUT'aTh HOBBIE MJIEH, IPEJIaraTh OPUrHHAIBHbBIE OJXOAbl U PEIIEHUs, CTABUTh MPOOIEMBI
Y 3aJ]aui, J0IyCKalOIINE albTEPHATUBHBIE PEILICHUS.

3) pabora ¢ ungopmanmeii:
BJIAJICTh HABBIKAMH TOJIy4eHHs] MH()OPMAIMK U3 UCTOYHHKOB Pa3HBIX TUIOB, CAMOCTOSITEIHHO
OCYILECTBIIATh ITOMCK, aHAINU3, CUCTEMATU3aLUI0 U MHTEPIPETAlu0 NHPOPMALUN pa3IUYHbIX
BUOB U (POPM IIPEICTABICHHUS;
CO3/1aBaTh TEKCThl B pa3IM4YHbIX (opmarax ¢ y4€TOM Ha3HAYeHMs MH(OpManUU U LeeBOH
ayJIUTOPUH, BBIOUPAsi ONTUMAIBHYIO (pOpMY MpeCTaBICHUS U BU3YyaJIN3allnH;
OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb MH(pOpMAIMM, €€ COOTBETCTBHE IIPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;
UCIIOJIb30BaTh CPEJACTBA MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOIMH B pELICHUU
KOIHUTHUBHBIX, KOMMYHUKAaTUBHbIX M OPraHM3AallMOHHBIX 3a/a4 ¢ cOOIofeHueM TpeOOBaHUM
SPrOHOMMKH, TEXHUKU OE30MaCHOCTH, FMTUEHbI, peCypcoCOepe eH s, IPABOBBIX U 3TUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30TIaCHOCTH;
BJIaJICTh HABbIKAMU PACIO3HABAHUS U 3aIIUTHI MH(POpMAIUK, HHPOPMALMOHHON 6E3011aCHOCTH
JMYHOCTH.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIE Y4eOHbIE 1eliCTBUSA

1) o0menue:
OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HH;
pacno3HaBaTh HeBepOalbHbIE CpEICTBa OOILIEHUS, MOHMMATh 3HAUYEHHE COIMAJIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTBHI;
BJIQJIETh PA3IUYHBIMU CIIOCOOaMH OOLIEHUS W B3aUMOJICHCTBUS, apryMEHTHUPOBAHHO BECTU
JIMaJIoT, YMETh CMSr4aTh KOH(QJIUKTHBIE CUTYALlUH;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB.

2) coBMeCTHAs 1eITeJIbHOCTD:
MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHIUBUyalbHON pabOTHI;
BBIOMpPAaTh TEMaTHKy M METO/Abl COBMECTHBIX IEWCTBUH ¢ y4éTOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,
IIPUHUMATD L[EIM COBMECTHOM JESTEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH IEHCTBUS 10
X JIOCTH)KEHMIO: COCTABJIATH IUIAH JEUCTBUM, pacCHpeAcsaATh pOJd C Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;
OIICHMBAaTh KAa4eCTBO CBOErO BKJIAa/Ja M KaXJOr0 YYacTHHKAa KOMaHJAbl B OOHIMI pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;
npejjiaraTh HOBBIE IPOEKTHI, OIEHMBATh HUAEU C TO3ULIUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
OCYIIECTBIISITh TO3UTHUBHOE CTPATErMUECKOE MOBEICHHE B Pa3IMYHbIX CUTYallUsAX, MPOSIBIATH
TBOPYECTBO U BOOOpaK€HUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

1) camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIIATh IIO3HABATEIbHYIO I€ATEIbHOCTD, BBISABIIATH IPOOJIEMbI, CTABUTH
U (GopMyIHpoBaTh COOCTBEHHbBIE 33/Ja4M B OOpPa30BaTENbHOW MEATEIBHOCTH M JKU3HEHHBIX
CUTYaIUsX;



CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUIEHUs NpoOJIEeMbl C Yy4ETOM MMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOUTCHUN;
JIaBaTh OLIEHKY HOBBIM CUTYalUsM;
pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;
JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;
CrocoO0CTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO LIMPOKOM SPYIUIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:
JlaBaThb OLEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTUBBI B JCSATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
BJIAJICTh HAaBBIKAMHU IO3HABATENbHON pedIeKcHMM KaK OCO3HAaHUS COBEPILAEMbIX ACHCTBUH U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUH, UCIOIB30BATh NPUEMBI pedIeKCHH
JUIs OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O pelleHMS;
OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELLIEHUS 110 UX CHUKEHHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTaTOB IEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:
IpUHUMATh ce0sl, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;
IpU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OILIMOKY;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJI0BeKa.

INPEAMETHBIE PE3YJIBTATbBI
B mpomecce wu3yueHust Kypca uHPOpMaTtuku yriyonéHHoro ypoBHsS 6 10 knacce

O6y‘laIOI_I_[I/IMI/IC$I 6y,HYT AOCTUTHYTHI CJICAYIOMUC TPCAMETHBIC PE3YJIbTAThI:

BJIQJICHUE TIPEJICTABICHUSIME O POJIM MH(DOPMAIMK U CBSI3aHHBIX C HEW MPOIECCOB B MPUPOJIE,
TEXHUKE U OOIECTBE, MOHATUAMH «HHGOPMAIUI», «AHOOPMAIMOHHBIN MPOIIECC, KCHCTEMAY,
«KOMITOHEHTBI CHUCTEMBI», «CHCTEMHBIA 3(p(deKT», «MHPOPMAIMOHHAS CHCTEMA», «CHCTEMa
YIPABJICHUS»;

BIIQJICHUE METOAaMH Moucka uHpopmaluu B cetu MHTEepHET, yMEeHHEe KPUTHYECKU OIEHUBATDH
uH(pOopMaIIrIo, TONy4YeHHYI0 U3 ceTu HTepHeT;

YMEHUE XapaKTepHU30BaTh OOJBIINE JaHHBIC, TPUBOJAUTH MPUMEPHI HCTOYHUKOB UX MOTYyUEHUS
U HamnpaBlIeHUS HCIONb30BaHUs, YMEHHE KJIacCU(UIIMPOBATh OCHOBHBIE 3a/layll aHaIu3a
JAHHBIX (TIPOTHO3UPOBaHME, KiIaccuPUKanus, KIacTepu3alusi, aHaJu3 OTKIOHEHUI ), TOHUMATh
MOCIIE0BATEIHHOCTh PEIICHHUs 3a/1ay aHallM3a JIaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OUHUCTKA U
OIICHKAa KayecTBa JAHHBIX, BHIOOP W/WJIM TOCTPOEHUE MOJENIH, MPEeoOpa3oBaHUE AHHBIX,
BHU3yanu3anus JaHHbIX, UHTEPIIPETALUSA PE3YIIbTATOB;

MOHUMAHHWE OCHOBHBIX TPUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX M MOOWJIBHBIX KOMITBIOTEPOB, TEHICHIIMH pPa3BUTHUS KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

BIIQJICHHE HaBbIKaMH pabOThl C OMNEPAIlMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHUAAMH
MIPOrpaMMHOTO 00ecTieueHuUs JIJIsl pelIeHus Y9eOHbBIX 3a71a4 110 BEHIOPAaHHOMW CIeIMaTu3allliHg;
HAJIMYHUE MPEJICTABICHUI O KOMITBIOTEPHBIX CETSAX U UX POJIH B COBPEMEHHOM MHUPE, O 0a30BBIX
MPUHITUTIAX OpTraHU3aIi U PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX CETEH, 00 OOIIMX MPUHIIMIIAX
pa3paboTKu U PYHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUI;

MOHUMaHWEe Yrpo3 HWH(POPMAIMOHHON OE30MaCHOCTH, HCIIOJIh30BAHME METOJOB W CPEICTB
MPOTUBOACUCTBUS OSTUM YIrpo3aM, COONIOACHHE Mep Oe30MacHOCTH, MPEeIO0TBPAIIAIOIIINX
HE3aKOHHOE PacIpoCTpaHEHHWE TEPCOHAIBHBIX JaHHBIX, COOJIOJEHHWE TPEeOOBAHHWMN TEXHUKH
0€30MacHOCTH ¥ TUTHEHBI MPpU paboTe ¢ KOMIBbIOTEpaMU U APYTUMHU KOMIIOHEHTaMHU [U(POBOTO
OKPY>KEHHUsI, TTOHUMAHWE TPABOBBIX OCHOB HCIOJIB30BaHUS KOMIBIOTEPHBIX Mporpamm, 0Oa3s
JTaHHBIX B paboThI B ceTH MHTEpHET;

MOHUMAaHNWE OCHOBHBIX MPHUHIIUIIOB JUCKPETH3AIMN PA3IUYHBIX BUIOB WH(MOpPMAIMU, YMEHUE
onpeAensiaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX, Tpa)UYECKUX M 3BYKOBBIX TaHHBIX MpPHU
3aJIaHHBIX MapamMeTpax IAUCKPETU3AllMU, YMEHHUE OINPENeNATh CPEAHIO CKOPOCTh MNepeaaqyu



JAHHBIX, OIICHMBATh HM3MEHEHHWE BPEMEHHM Iepefadd NpH HM3MEHEHHH WH(POPMAIMOHHOTO
00BbEMa TaHHBIX M XapaKTePUCTUK KaHaJa CBSI3HU;
yYMEHHE MCIOIb30BaTh IPU PEUICHUH 33734 CBOMCTBA IMO3UIIMOHHON 3aIMCH YMCEN, aJrOPUTMA
MOCTPOCHHS 3aMMCH YHCIa B MO3UIIMOHHONW CHCTEME CUMCICHHS C 33/JaHHBIM OCHOBAHUEM U
HOCTPOEHHSI YMCIIa O CTPOKE, COJEp)Kalled 3aluch 3TOr0 YHWCiIa B MO3UIHOHHON cHCTeMe
CUMCIICHUSI C 3aJaHHBIM OCHOBAaHHEM, YMEHHUE BBINOJIHATH apU(PMETUYECKHE OIepali B
HO3UIIMOHHBIX CHUCTEMaX CUMCIICHUS;
YMEHHUE BBIMOJHATH MPEOOpPA30BaHUS JIOTUYECKUX BBIPAKEHUH, HCIIONB3Ysl 3aKOHBI ajreOpsbl
JOTUKH, YMEHHE CTPOUTH JIOTMYECKOE BBIPAKCHHWE B IM3BIOHKTHBHOW M KOHBIOHKTHBHOW
HOpPMaJBHBIX (OpMax IO 3aAaHHON TaOIMIle MCTUHHOCTH, MCCIEA0BaTh 00JacTh UCTUHHOCTU
BBICKA3bIBAaHUS, COJIEPIKAILETO MEPEeMEHHBIE, PEelIaTh HECIOXKHBIE JIOTHYECKUE YPaBHEHUS H
CHCTEMbI YpaBHEHHUIA,
NOHMMaHHE 0a30BBIX ANTOPUTMOB OOpPAOOTKM YHMCIOBOM M TEKCTOBOW WMH(pOpManuu (3aruch
YHCeNl B MO3UIMOHHOM CHUCTEME CUMCIICHUS, HaXOXKJACHHE BCEX MPOCTBHIX YHCEN B 33aJaHHOM
JrarnasoHe, 00paboTKa MHOTOPa3PSIHBIX IENBIX YHCEN, aHATH3 CUMBOJBHBIX CTPOK U JPYTUX),
QITOPUTMOB TIOMCKAa M COPTHPOBKH, YMEHHE OIPENeNsATh CIOKHOCTh HM3Y4aeMbIX B Kypce
0a30BbIX aJITOPUTMOB (CYMMHUPOBAHHE 3JIEMEHTOB MAacCHBa, COPTHUPOBKA MacCHBa, epeOOpHbIe
QITOPUTMBI, IBOMYHBIA IOMCK) M IPHUBOIUTH NPUMEPHl HECKOJIBKUX aJITOPUTMOB pa3HOM
CJIO’KHOCTH JIJISl pEIICHUSI O/THOM 3a1auu;
BJIaJICHHE YHUBEPCAJIbHBIM SI3bIKOM IIPOrpaMMHpOBaHus BbIcOKOro ypoBHs (Python, Java, C++,
C#), mnpexacraBieHUsIMM O 0a30BbIX THUMNAX JaHHBIX M CTPYKTypax JaHHBIX, YMEHHE
UCIIOJIb30BAaTh OCHOBHBIC YIPABISIONIME KOHCTPYKLIMH, YMEHHE OCYLICCTBIISATh aHAIU3
NPEUIOKEHHON TPOTPAaMMBI: OIPENENATh PEe3yNbTaThl pabOThl MPOTPaMMBI MPHU 3aJaHHBIX
UCXOJHBIX JaHHBIX, ONPENeNATh, NPU KAaKUX HCXOJHBIX JaHHBIX BO3MOXKHO IIOJyYCHHE
yKa3aHHBIX Pe3yJbTAaTOB, BBIABIATH JaHHBIE, KOTOPHIE MOTYT NPHBECTH K OIMMOKEe B padoTe
IpOrpaMMBbl, (POPMYIIUPOBATH MPEUIOKEHHS IO YITYYIIEHHIO TPOrPaMMHOT0 KOJIa;
YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI W JE€MOHCTpAIlHOHHBIC
MaTepualibl C HCIIOJIB30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX IPOrPAMMHBIX CPEICTB U
00JIauHBIX CEPBHCOB;
YMEHHUE HCMOIb30BaTh IEKTPOHHBbIE TAOMMIBI A aHAIW3a, MPEJCTaBICHUS U 0O0pabOTKH
JMAHHBIX (BKJIIOYAs BBIYHMCICHHE CYMMBI, CpPEIHEro apu(MeTHuecKkoro, HauOOJBIIETO |
HaMMEHBIIEr0 3HaYCHUH, pellieHHe YPaBHEHH, BEIOOP ONTHUMAIBHOTO PEIIeHUs, T0A00p JIMHUH
TPEH/1a, pEeLIeHUE 3a]a4 IPOrHO3UPOBAHMS).

B npomecce wusyueHus kypca HHPOpMaTuku yriayOn€HHoro ypoBHs 6 11 knacce

o0yuaromuMucs OyayT JOCTUTHYTHI CIEAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

YMEHUE CTPOUTh HEPAaBHOMEPHBIE KOJBI, JOMYCKAIOIIME OJHO3HAYHOE JEKOAUPOBAHME
cooOmieHui (TIpepuKCHbIE KObI), MCIOJIb30BaTh MPOCTEUINE KOIbI, KOTOPHIE MO3BOJSIOT
0oOHapyXUBaTh U UCIIPABISITH OMIUOKY TMPH Tepeladye AaHHbIX, CTPOUTH KOJ, 00eCcreunBarOIIHii
HAaWMEHBIIIYI0 BO3MOKHYIO CPEIHIOI0 JUIMHY COOOIIEHUSI MPH M3BECTHOW YaCTOTE€ CHMBOJIOB,
MOSICHSITh IPUHITUITBI PA0OTHI MPOCTHIX AJITOPUTMOB CKATHUS JAHHBIX;

YyMEHUE peliaTh aJIrOpUTMHUYECKUE 3a/aud, CBS3aHHbIE C aHaIu3oM TpadoB (3amauu
MOCTPOCHUS ONTUMAIBHOTO IMYTH MEXAYy BepiiMHamMHu Tpada, ompeAeNieHUss KOIUYecTBa
Pa3IMYHBIX MYTeH MEXIy BEpIIMHAMU OPUEHTUPOBAHHOTO AaIlMKIWYECKOro rpada), yMeHHe
UCIIOJIb30BaTh JIEPEBbs IMPU aHAIM3€ M TMOCTPOCHUM KOJAOB U JUIsl MPEICTaBICHUS
apu(METUYECKNX BBIPAKCHHM, MPU PEIICHUH 3a7a4 MOUCKA U COPTUPOBKH, YMEHHE CTPOUTH
JIEPEeBO WUTPHI IO 3aJaHHOMY alTOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTETUIO UTPHI;

yMeHHe pa3pabaThiBaTh W pPEaJU30BBIBATH B BUJE MPOTpamMM 0a30BbIE AITOPUTMBI, YMEHHE
HCITOJIH30BaTh B MPOTpaMMax JaHHBIC PA3TUYHBIX THUIIOB C YYETOM OTPAaHUYCHHI HA TUAIla30H
X BO3MOJKHBIX 3HAQUEHHUU, NPUMEHSATh MPU PELICHUU 33Jad CTPYKTYpPbl JAHHBIX (CIHUCKH,
CIIOBapH, CTEKH, O4YEpeaM, JIepPeBbs), HCIOJIB30BaTh 0a30Bble ONEpaluu CO CTPYKTypaMu
JAHHBIX, TIPUMEHSATh CTAaHAAPTHBIE U COOCTBEHHBIC MOAMPOTPAMMBI JJIsI OOPaOOTKU YHCIOBBIX
JAHHBIX ¥ CHMBOJIBHBIX CTPOK, HCIOJB30BaTh MPH pa3pabOTKe MporpaMM OHOIMOTEKH



MOJAMPOrpaMM, 3HATh (PYHKIHMOHAJIbHBIE BO3MOXHOCTH HHCTPYMEHTAIbHBIX CPENICTB CpEIbl
pa3paboTKH, YMEHHE HCIOIh30BaTh CPEJICTBA OTIIAKHA MPOTPaAMM B Cpefie MPOrpaMMUPOBAHHSI,
YMEHHE JOKYMEHTHPOBATh IPOTPAMMBI;

YMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIaJICHHE OCHOBHBIMHU CBEICHHSIMH O 0a3zax ITaHHbBIX, UX CTPYKType, CPEICTBax CO3/aHus U
paboThl C HUMHU, YMEHHE HCIIOJIb30BaTh TaOIMYHBIC (PEISIIMOHHBIC) 0a3bl JaHHBIX (COCTABIIATH
3arpochl B 0a3ax JaHHBIX, BBIMOJIHATH COPTUPOBKY U MOMCK 3amuceil B 0a3e JaHHBIX, HAIIOJIHATh
paspaboTaHHyro 0a3y TaHHBIX) U CIIPABOYHbIC CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MaTeMaTHUYECKUE MOJENIU JJsl aHajdu3a OOBEKTOB H
poueccoB: (QOpMYyIUpOBaTh I1EJb MOJACIUPOBAHUSA, BBINOJIHATH AaHAJIU3 PE3yJbTaToB,
IIOJIyUEHHBIX B XOJI€ MOJEIMPOBAHUSA, OLICHMBATh COOTBETCTBUE MOJIEIH MOJACIUPYEMOMY
00BEKTY WUJTH MPOIIecCy, MPEACTABIATH PE3YyIbTaThl MOJCIUPOBAHUSI B HATJISTHOM BHJIE;

YMEHHE OpraHU30BbIBATh JIMYHOE MH(OPMAIIMOHHOE MPOCTPAHCTBO C HCHOJIH30BAHUEM
Pa3IMYHBIX CPEICTB HU(POBBIX TEXHOJIOTHM, TOHUMaHUE BO3MOXKHOCTEH U(POBBIX CEPBUCOB
rOCYJapCTBEHHBIX yCIYT, HUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMUIIOB pPabOThl, BO3MOXXHOCTEH M OrpaHUYCHHS] MPUMEHEHUs
TEXHOJIOTHI UCKYCCTBEHHOI'O MHTEJJIEKTa B PA3JIMYHBIX 00JacTsX, HAIWYME MPEICTaBICHUN O
Kpyre pemaeMblX 3aJad MAaIIMHHOTO oOyudeHus (pacmo3HaBaHUs, KiacCU(DUKAIMM U
NPOTHO3UPOBAHMSA) HAIWYHE TPEACTABICHUH 00 HCIONB30BAaHUH  HH(DOPMAITMOHHBIX
TEXHOJIOTHI B pa3MUYHBIX MPO(HEeCCHOHANBHBIX cdepax.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
Ne JuekTpoHHbIE (HUGPOBHbIE)
HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI KonTpoabubie IlpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. llndpoBasi rpaMOTHOCTH
KommbroTep - yHUBEpCalbHOE YCTPOHUCTBO bubnuoreka [IOK: https://lesson.academy-
1.1 6
00pabOTKH JaHHBIX content.myschool.edu.ru/05/10
bubmmorexa L{OK: https://lesson.academy-
1.2 Hporpamwroe odecneucrie 6 content.myschool.edu.ru/05/10
bubmmorexa L{OK: https://lesson.academy-
13 Kowmmsiorepusie cetu ° content.myschool.edu.ru/05/10
bubmmorexa L{OK: https://lesson.academy-
1.4 WudopmarmonHas 6€30MacHOCTb 7 2 content.myschool.edu.ru/05/10
Uroro no pazueny 24
Pa3znen 2. Teopernueckue 0CHOBbI MH()OPMATHKH
bubmmorexa [{OK: https://lesson.academy-
2.1 | Tlpencrapiienne HHPOPMAITUU B KOMIIBIOTEPE 19 2 content.myschool.edu.ru/05/10
bubmmorexa [{OK: https://lesson.academy-
2.2 OcHoBe1 anrebpet nornku 14 1 content.myschool.edu.ru/05/10
bubmmorexa [{OK: https://lesson.academy-
2.3 Kowmmbiotepnas apupmetira ! 1 content.myschool.edu.ru/05/10
Wroro o pazneny 40
Pa3nea 3. AnropuT™Mbl M IPOrpaMMHPOBaHHE
bubmmorexa [JOK: https://lesson.academy-
3.1 BseneHue B MporpaMMHpPOBAHHE 16 0.5 content.myschool.edu.ru/05/10
bubmmorexa [{OK: https://lesson.academy-
3.2 | BcnomorareabHbIe arOPUTMBI 8 2 content.myschool.edu.ru/05/10
bubmmorexa [JOK: https://lesson.academy-
3.3 | HmerermEIe MeTozpI > 3 content.myschool.edu.ru/05/10
bubmmorexa [JOK: https://lesson.academy-
3.4 | Anroputmbl 00pabOTKH CUMBOJIBHBIX JaHHBIX 5 1 content.myschool.edu.ru/05/10
bubmmorexka [{OK: https://lesson.academy-
3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5 content.myschool.edu.ru/05/10
Hroro no pazneny 44
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Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH

bubmmoreka I{OK: https://lesson.academy-
4.1 OO6paboTKa TEKCTOBBIX JTJOKYMEHTOB 6 2.5 content.myschool.edu.ru/05/10
R — 3 3 bubmmorexka I{OK: https://lesson.academy-
' content.myschool.edu.ru/05/10
Hroro no pazueny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB IT10 ITPOT'PAMME 136 0 21.5
11 KJIACC
Koauuecrso uacos dyekTpoHHbIE (L (POBbLIE)
Ne n/mm HauMeHoBaHnue pa3aesioB 1 TEM IPOrpamMmabl KOHTpOJ’[bHLle HpaKanecRue
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubmuoreka LIOK: https://lesson.academy-
1.1 Hudopmanus u “HGOPMAITMOHHBIEC MPOIECCHI 10 2.5 content.myschool.edu.ru/05/11
bubmumoreka LIOK: https://lesson.academy-
1.2 Monemuposanue 8 2 content.myschool.edu.ru/05/11
Hroro no pazgeny 18
Pa3nes 2. AropuT™Mbl M NpOorpaMMHIpoOBaHue
21 DieMeHTH TeOpHH ATTOPHTMOB 5 1 bu6nuoreka [IOK: https://lesson.academy-
' content.myschool.edu.ru/05/11
bubmuoreka [{OK: https://lesson.academy-
2.2 AJITOPUTMbI H CTPYKTYPbI IHHbIX 28 10 content.myschool.edu.ru/05/11
OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO bubnunotexa [IOK: https://lesson.academy-
2.3 16 4.5
POrpaMMHUPOBAHHSI content.myschool.edu.ru/05/11
Hroro no pazgeny 50
Paznea 3. UndopmManmoHHbIe TEXHOJIOTUH
3.1 | KomnbloTepHO-MaTeMaTHYECKOEe MOACITUPOBAHNE 8 2 bubmorexa [TOK: https://lesson.academy-
' content.myschool.edu.ru/05/11
bubaunorexa I{OK: https://lesson.academy-
3.2 | baswt nammbix 10 4 content.myschool.edu.ru/05/11
. bubaunoreka I{OK: https://lesson.academy-
3.3 | Beb-caifma 14 4 content.myschool.edu.ru/05/11
bubaunoreka I{OK: https://lesson.academy-
34 Kommprotepuas rpagura 8 3.5 content.myschool.edu.ru/05/11
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bubanoreka IJOK: https://lesson.academy-

3.5 3D-moncmuposanme 8 3 content.myschool.edu.ru/05/11
Hroro mo pazneny 48
PesepBHoe Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 36.5
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
HNndpopmaruka (B 2 yactsax). YrayoneHsslil yposenb, 10 kiace/ IlonskoB K.1O., Epemun E.A.,
OOmecTtBo ¢ orpaHuueHHod oTBeTcTBeHHOCThI0O «BWMHOM. JlaGoparopuss 3HaHMI;
AxkuuonepHoe obmectso «M3narenbctBo «IIpocsemienue
HNudopmaruka (B 2 yactsax). YriyOnennslid yposens, 11 xmacc/ ITomskos K.1O., Epemun E.A.,
OO6miecTBO ¢ orpaHnueHHOM oTBeTcTBeHHOCThIO «BMHOM. JlaGopaTopusi 3HaHHI;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHAJIBI VIS YUUTEJIA
boponun M.H. Undopmaruka. YMK mns crapmeii mxkosbl: 10-11 kmaccel. YriayOiaeHHBIN
ypoBeHb. Meronndeckoe nocobue s yuurens, M.: BUHOM. JlaGoparopus 3nanwuii, 2013.
HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
bubnuoteka I{OK: https://lesson.academy-content.myschool.edu.ru/05/10
bubmmorexa LIOK: https://lesson.academy-content.myschool.edu.ru/05/11
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