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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uH(pOpMaTHKE HA YPOBHE OCHOBHOTO O0OIIEr0 00pa3oBaHUsI COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOILEro
oOpasoBanms, mnpeactaBieHHBIX B DPI'OC OO0, a Takke denepaibHOM pabodeil MmporpaMMbl
BOCIIUTAHHS.

PaGouass mporpamMma no uHpopMaTuke pa3zpaboTaHa B COOTBETCTBHHM C paboueil mporpammoii
BOCIIUTAHMSI LIKOJIBI ¥ POTPaMMbl TPOPOPUEHTAITMOHHOTO MUHUMYMA.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O IIPEJIMETA «MH®OPMATHUKA»

[IporpaMmma mno wuHpoOpMaTHKe Ma€T MpeAcTaBiIeHUE O LeNisIX, oOmel crpareruu OoO0y4YeHws,
BOCIIUTAHMS U PA3BUTHUS 00y4arOUIMXCs CPeACTBAMU HHPOPMATHKU Ha 0a30BOM ypOBHE, YCTaHABJIMBACT
00s13aTeNIbHOE TPEAMETHOE COJEp)KaHHe, MPEAyCMAaTPUBAET €ro CTPYKTYpPUPOBAaHHE MO paslelaM H
TeMaM.

[IporpamMMa mo uH(OpMATUKE OMpenesieT KOJMYEeCTBEHHBIE W KayeCTBEHHBIE XapaKTEPUCTUKH
y4yeOHOro Marepuaia s KaXIOro roja M3y4deHHs, B TOM 4YHCIe U1 COAEPKATETbHOTO HAMOJIHEHUS
pa3HOro BHJIa KOHTPOJsS (MPOMEXKYTOYHOW aTTECTAI[MU OOYYaIOIIUXCs, BCEPOCCUMCKUX IMPOBEPOUYHBIX
paboT, rocy1apCTBEHHOM UTOTOBOM ATTECTAIIHN).

[IporpamMma o uH(pOpMAaTHUKE SIBISIETCS OCHOBOM /1711 COCTABJICHHS aBTOPCKUX YUEOHBIX IIPOrpamm,
TEMaTUYECKOI0 TUTAHUPOBAHUS Kypca YUUTEIIEM.

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «MH®OPMATUKA»

Henssmu n3ydenns nHPOPMATUKH HA YPOBHE OCHOBHOT'O OOIIIEro 00pa30BaHUS SBIISIOTCS:

(dbopMUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd MH()OPMATHKH, JOCTHKEHHUSIM Hay4HO-TEXHMUYECKOIO Mporpecca U OOLIECTBEHHON NMPaKTHKH, 3a
CuéT pa3BUTHUS TPEACTaBICHUH 00 MH(OPMAIMK KaK O BaXHEUIIIEM CTPATETHYECKOM pECypce pPa3BUTHSA
JMYHOCTH, TOCYJapCTBa, 00IIECTBA, TOHUMAaHUS POJIM MHPOPMAIIMOHHBIX MPOIIECCOB, HH(OPMALIMOHHBIX
pecypcoB U HH(MOPMALIMOHHBIX TEXHOJOTUH B YCIOBUSIX IIUGPOBOI TpaHCchopMaIiuu MHOTHX chep KU3HU
COBPEMEHHOT0 00IIIeCTBa;

o0ecrieyeHre YCIOBHM, CIOCOOCTBYIOIIUMX Ppa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHUS Kak
HEOOXOJMMOTO  YCIIOBHS TPOPECCHOHATBHON JEATENBHOCTH B COBPEMEHHOM HWH(GOPMAIIMOHHOM
o0I1IecTBe, MPEINOIararollero CrocoOHOCTh O0yyarolerocsi pa30oMBaTh CIIOKHBIE 33jJa4d Ha OoJee
MIPOCTHIE TI0/[33/1a4H, CPABHUBATh HOBBIC 33/1a4 C 33Jja4aMi, PEIIEHHBIMU paHee, ONPeAeNsaTh Iark s
TOCTIDKEHUS pe3ybTaTa U Tak Jalee;

dbopMupoBaHHE W pPAa3BUTHE KOMIIETCHIIMM OOydJaromuxcsi B 00JacTH  HCIOJIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIE 3HAHHUM, YMEHUN U HaBBIKOB PabOTHI C
uH(popMaluel, MPorpaMMHUPOBAHMs, KOMMYHUKAIIMA B COBPEMEHHBIX HU(MPOBBIX Cpeaax B YCIOBUSIX
obecrieueHrss ”HPOPMAIMOHHON 0€30MaCHOCTH TUYHOCTH 00YyYaIOIErocs;

BOCIIUTAaHHE OTBETCTBEHHOTO M M30MPATEIILHOTO OTHOIIEHUS K HH(POPMAIHH ¢ y4ETOM MPABOBBIX U
THYECKUX AacleKTOB €€ pacHpOCTpaHEHUs, CTPEMJIEHUS K IPOJODKEHUIO 00pa3oBaHHMs B OOJIACTH
MH(POPMAIIMOHHBIX TEXHOJOTMH M  CO3MJATEIbHOW JIEATENBHOCTH C TNPUMEHEHHUEM CpPEICTB
WH(POPMAIIMOHHBIX TEXHOJIOTHH.

Nupopmarrka B 0CHOBHOM 00111eM 00pa30BaHUH OTPaXKaeT:



CYIIHOCTh MH()OPMATHKN KaK HAYYHOM AMCHUIUIMHBI, N3ydarollel 3aKOHOMEPHOCTH IPOTEKAHUS U
BO3MOKHOCTH aBTOMATU3aIlMU UH()OPMAIIMOHHBIX MTPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE O0JIACTH TPUMEHEHHUs] MH()OPMATHUKH, MPEXIE BCEro MH(POPMAIMOHHBIE TEXHOJOTHH,
yIpaBIeHUE U COITMATBHYIO Cepy;

MEXIUCIUIIIMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMALIMOHHOH €A TEIbHOCTH.

N3yuenne MHPOPMATUKN OKA3bIBA€T CYILECTBEHHOE BIMSIHUE Ha (pOpMUpPOBAHHE MHPOBO33PEHMUS
o0ydJaromerocsi, €ro JKH3HCHHYIO MO3HWIMIO, 3aKJIaJblBa€T OCHOBBl IMOHHUMAHUS [PHHIHUIIOB
(GYHKIIMOHUPOBAHUS U UCIIOJIb30BaHUS HH(POPMAITMOHHBIX TEXHOJIOTUN KaK HEOOXOJMMOT0 HHCTPYMEHTA
IIPAKTUYECKH JIIO00H AEATENIbHOCTH U OJHOI0 M3 Hambosiee 3HAUYMMBIX TEXHOJOIMUYECKHX JOCTHIKEHUH
COBPEMEHHOM LMBUIM3aLMU. MHOrMe NpeIMETHbIe 3HAaHUS M CIIOCOObI JAEATENbHOCTH, OCBOCHHBIE
00yJaroImuMUCs TpU U3yYeHUH MH()OPMATHKH, HAXOIAT NMPUMEHEHHE KaKk B pamMKax 00pa3oBaTElbHOTO
mporiecca NPy HM3YYCHUW JAPYIHX NPEAMETHBIX 00JacTedl, Tak M B MHBIX JKU3HEHHBIX CHUTYaIHsX,
CTAaHOBATCA 3HAYUMBIMU s (OPMHUPOBAHMSA KAyecTB JIMYHOCTH, TO €CTb OPHUEHTUPOBAHbI Ha
(dbopMHIpOBaHKE METAIIPEMETHBIX U IMYHOCTHBIX PE3Yy/IbTaTOB O0yUEHHUS.

OcHoBHbIe 331a4n yueOHoro npeameta «MuadpopmaTika» — chopMupoBaTh y 00yqaromuxcs:

MOHWMaHKE TMPHUHIMUIIOB YCTPOHCTBA W (YHKIIMOHHPOBAHUS OOBEKTOB IU(PPOBOTO OKPYKEHHUS,
IpEeJCTaBICHNUs 00 UCTOPUHU U TEHACHLUAX Pa3BUTHUs HH(POPMATUKU Iepruoia HU(poBoi TpaHCHOpMaLUH
COBPEMEHHOT0 00I11eCTBa;

3HAaHUS, YMEHHsS M HaBBIKM T'PAaMOTHOW IIOCTAaHOBKHM 3aJ1ad, BO3HHUKAIOIIUX B MPAKTUYECKOMH
AESTENbHOCTH, JJS WX PEIICHUS C IMOMOIIBbI0 HWH(MOPMAIMOHHBIX TEXHOJOTHHA, YMEHUS M HABBIKH
(bopManTn30BaHHOTO ONMCAHUS IOCTABJICHHBIX 33/1ay;

6a3oBble 3HaHUS 00 HMH(POPMAIMOHHOM MOJEIUPOBAHMM, B TOM YHCIE O MaTeMaTHYECKOM
MO/JICIIMPOBAHNH;

3HaHUE OCHOBHBIX aJITOPUTMHUYECKUX CTPYKTYP M YMEHHE MPUMEHSTH 3TH 3HAHHS ISl IOCTPOCHUS
JITOPUTMOB pEILIeHHs 3a/1a4 [0 UX MAaTEeMaTHYECKUM MOJIEIISM;

YMEHHUS U HaBBIKM COCTABJEHHUS MPOCTBIX MPOrpaMM IO MOCTPOEHHOMY aJrOpUTMY Ha OJHOM U3
SI3BIKOB TIPOTPaMMHUPOBAHUS BEICOKOTO YPOBHS;

YMEHHUSI M HaBBIKM S(Q(GEKTUBHOTO WCIIOJIB30BAaHHSI OCHOBHBIX THIIOB TMPHUKIATHBIX IMPOrpamMM
(mpuiioskeHuit) oOmero Ha3HaueHWsT UM WHGOPMALMOHHBIX CUCTEM ISl PEUIEHHUS C HMX IOMOIIbBIO
NPAaKTUYECKUX 3aJad, BiaJeHHe O0a30BBIMH HOpMaMM HMH(OPMAIMOHHOW STHUKH U IpaBa, OCHOBAMH
MH(pOpPMaIIMOHHOM 06€30MMaCHOCTH;

YMEHHE TPaMOTHO WHTEPIPETHUPOBATH PE3YNIbTAaThl PEIICHHUS MPAKTHYECKHX 3a/a4 C IOMOIIBIO
MH(POPMAIMOHHBIX TEXHOJIOIUH, IPUMEHATh MOJTy4YE€HHbIE PE3yJIbTaThl B IPAKTHUECKON e TEeIbHOCTH.

Lenu n 3anaun n3ydeHuss ”HPOPMATUKU HAa YPOBHE OCHOBHOTI'O O0IEro 0O0pa3oBaHUs ONPEAEISIOT
CTPYKTYpY OCHOBHOTO COJIEp)KaHHWsI y4eOHOTO TpeaMeTa B BUAE CIEAYIOMNX YETHIPEX TEeMaTHUECKUX
pas3zienos:

UG poBasi rPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HH(POPMATHUKHY;

ITOPUTMBI U TIPOTPAMMHUPOBAHHE;

WH(POPMAIIMOHHBIE TEXHOJIOTHH.

MECTO YYEBHOI'O ITPEIMETA «MH®OPMATHUKA» B YHEBHOM IIJIAHE

Ha uzyuenne nndopmatuku Ha 6a30BOM ypoBHE OTBOJAUTCA 68 yacos: B 8 kitacce — 34 yaca (1 yac
B Heleno), B 9 kimacce — 34 yaca (1 yac B Heenmo).



COJAEPKAHUE OBYYEHUA
8 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl cCHHCICHUS

Heno3unmonHble W TO3UIIMOHHBIE CcHCTeMbl cumcieHus. Andasut. OcHoBanue. PasBépuyras
dopma 3amucu uucna. IlepeBog B NECATHYHYIO CHCTEMY YHCEN, 3allMCAaHHBIX B JIPYTHX CHCTEMax
CUMCIICHHUS.

Pumckas cucrema cuucieHusl.

JlBonuHas cucrema cuucieHus. IlepeBon nensix uucen B npexnenax or 0 no 1024 B nBonyHyro
cucrtemy cuucieHnus. BoceMepuunas cucrema cuuciieHus. IlepeBos uncen u3 BOCbMEPUYHON CHUCTEMBI B
JBOMYHYIO U JAECATUYHYIO cucTeMbl M obOpaTHo. IllectHamuatepuunas cuctema cuucienus. llepeBop
YyyceNl W3 IMIECTHAAUATEPUYHOW CUCTEMbl B JIBOMYHYIO, BOCBMEPHUYHYIO U JECATUYHYIO CHUCTEMBI U
obparHo.

Apudmernaeckue oneparyy B JBOUIHON CUCTEME CUUCIICHHUS.

JJIeMEeHThl MATEeMATHYeCKOH JIOTUKHU

Jlornueckue BbICKa3bIiBaHUs. Jlornueckue 3Ha4eHUs! BHICKA3bIBAHUN. DJIEMEHTAPHBIE U COCTABHbIE
BbICKa3bIBaHusA. Jlormueckue omneparuu: «u» (KOHBIOHKIHUSA, JIOTUYECKOE YMHOXXEHHUE), I
(IM3BIOHKIUS, JIOTUYECKOE CIIOKEHUE), «He» (jorudeckoe otpuuanue). IIpuopurer mgormueckux
onepauuii. OnpeaeneHne ICTUHHOCTH COCTAaBHOIO BbICKa3bIBaHUSI, €CJIU U3BECTHBI 3HAYEHUSI UCTUHHOCTHU
BXOJSIIMX B HEro >JIEMEHTAapHbIX BbIcKa3biBaHuW. Jlormueckue Boipakenus. llpaBuna 3anucu
JIOTUYECKHUX BbhIpakeHuil. [locTpoeHne TadauI MICTUHHOCTH JIOTUYECKUX BBIPAXKCHHI.

Jlornyeckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMHU KOMITHIOTEPA.

AJITOPUTMBI M IPOTPaMMHUPOBAHHE

HcnosHUTEIM U AITOPUTMbI. AJITTOPUTMUYECKHE KOHCTPYKIIUM

[lonstue anroputma. VcnomHutenun anropuTMOB. AJITOPUTM KaK IJIaH  YIpaBJICHUS
HCIIOJTHUTEIIEM.

CgoiicTBa anroputma. CiocoObl 3aITUCH aNTOpUTMAa (CIIOBECHBIN, B BUAE OJ0K-CXEMBI, TPOrpaMMma).

AnropuTMuyeckre  KOHCTpYKUMH. KoHcTpykuus — «cieaoBaHue». JIMHEMHBIH — allTOPUTM.
OrpaHMuYe€HHOCTh  JIMHEHMHBIX  AJITOPUTMOB:  HEBO3MOXHOCTh  TMPEIYCMOTPETh  3aBUCUMOCTH
MOCJIEIOBATEILHOCTH BBITIOTHAEMBIX IEUCTBHI OT UCXOIHBIX TAHHBIX.

KoHcTpyKins «BeTBIEHUEY: TOTHAS U HETIOJIHAs (OpMBL. BhINONTHEHE U HEBBITIOJTHEHHE YCIOBHS
(MCTUHHOCTB U JIOKHOCTH BbICKa3biBaHUs). [IpocThie U cocTaBHBIE YCIOBUSI.

KoHcTpyKIius «IOBTOPEHUS»: IUKIIBI C 33JJaHHBIM YHCJIOM ITOBTOPEHUH, C YCIOBHEM BBITIOTHEHUS,
C IEPEMEHHOM IUKIIA.

Pa3pabotka anst popmMansHOT0 UCHOTHUTENS aATOPUTMAa, IPUBOISIIETO K TpeOyeMoMy pe3yinbTary
MIPU KOHKPETHBIX UCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alTOPUTMOB C MCIIOJIH30BAHHEM IIMKJIOB U
BETBJICHUM JUIsI yhpaBieHHs (OpMaIbHBIMH HWCIONHHUTENAMH, TakuMu Kak PoOot, Yepemarmika,
Uepréxuuk. BrImonHEHNE anrOpuTMOB BPYYHYIO W Ha KOMITbIOTepe. CHHTaKCHYECKHE W JIOTUYECKHE
omuOku. OTKa3kbI.

SA3bIKk NPpOrpaMMHpPOBAHUA

Azpik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, lllkonpHBIH AJTOPUTMHUYECKUN
S3bIK).

Cucrema nporpaMMHUpPOBAHUS: PEJAKTOP TEKCTA IPOrpaMm, TPAHCISATOP, OTIIATUUK.

[lepemennas: Tun, umsi, 3HaueHue. Llenplie, BEMECTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.



Omnepartop npucBauBanusi. ApupMeTHUECKUE BBIPAKEHUS U MOPSIOK UX BbruucieHus. Onepauuu ¢
LEJIBIMY YHCIAMU: LEJTOUYNUCIECHHOE IeJIEHNE, OCTATOK OT JCIICHHUS.

BerBnenus. CocraBHble YCIOBMS (3alMCh JIOTMYECKMX BBIPDAKEHUN Ha HM3y4aeMOM  SI3BIKE
nporpaMMupoBanus). HaxoxkaeHne MUHMMyMa U MaKCUMyMa U3 JBYX, TPEX U UETBIpEX uncen. Pemienne
KBaJIpaTHOI'O YPAaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

Juamorosass oOTiaJKa MpPOrpaMM: IIOIIATOBOE BBIIIOJIHEHUE, INPOCMOTP 3HAYEHUN BEJIWYHH,
OTJIa/104YHbIN BBIBOJI, BBIOOpP TOYKU OCTAHOBA.

[ukn ¢ ycnoBueM. Anroput™m EBKimza Uit HaXOXXIACHUS HAWOOJIBIIETO OOIIETO JEIHUTENs ABYX
HaTypajJbHbIX yKceld. Pa3OueHue 3amucu HaTypaJbHOrO 4Yucia B MO3MLIMOHHON CUCTEME C OCHOBAHUEM,
MEHbBIIUM UM paBHbIM 10, Ha OT/eNIbHBIE HU(PHI.

[Mukn ¢ mepeMeHHOW. AJTOPUTMBI NMPOBEPKH JEIMMOCTH OJHOIO LIEJOr0 YuciIa Ha ApPYroe,
IIPOBEPKHU HATYPaJIbHOI'O YKCJIA HA IIPOCTOTY.

OOpa0OoTka CHMBOJIBHBIX JaHHbIX. CHMBOJIBHBIE (CTPOKOBBIE) IiepeMeHHble. I[locuMmBoObHas
obpaboTtka cTpok. [loncuér YacToThl NHOSABICHHMS CHMBOJIA B CTpoke. BceTpoeHHble (yHKUMM AJs
00pabOTKHU CTPOK.

AHaJIM3 aJITOPUTMOB

OmnpeneneHre BO3MOXKHBIX Pe3y/lIbTaTOB Pa0OThl aJropuTMa IpU JTAHHOM MHOXKECTBE BXOJHBIX
JAHHBIX, OIPEJECIICHNE BO3MOKHBIX BXOIHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PE3YyJIbTaTYy.

9 KJIACC

MudpoBasi rpaMOTHOCTD

I'no6anbHasi cerb UHTEpHeT M cTpaTerumn 06e30MacHOro noBe/ieHUusi B Hel

I'mobansHast cets WHrepner. IP-agpeca y3noB. CereBoe XpaHEHHE MaHHBIX. MeTOJbI
MH/IMBUyJIbHOTO U KOJUIEKTUBHOTO pa3MelleHuss HOBOM mHpopmauuu B MHTepHeTe. bosibiiue naHHble
(MHTEpHET-/IaHHBIE, B YACTHOCTH JaHHbIC COIIMAIIBHBIX CETe).

[Tonsitue o0 uHpopmanoHHONW Oe30macHOCTU. YTpo3bl MHPOPMAIMOHHON O€30MacHOCTH MpU
paboTe B rinobaibHON ceTH M MeToAbl MpoTuBoAeiicTBUs uM. IIpaBuna Oe3omacHoil ayTeHTHU(UKAIIH.
3ammra guuHoM uH(opmanumu B HMHTepHere. be3omacHble cTparermu noseneHus B HHTepHere.
[IpenynpexxaeHue BOBJIEUCHHMsS B JAECTPYKTHBHBbIE M KpPUMHHAIbHbIE (OPMBI CETEBOW aKTUBHOCTH
(xubepOyIIMHT, GUIIUHT U ApyTrUue GOPMBI).

Pabora B uH(OpMaLIMOHHOM IPOCTPAHCTBE

Bunsl gedarensHoctu B VIHTepHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAI[MOHHBIE CEPBUCHI (TIOYTOBAs
ciyx6a, BUAECO-KOH(EPEHI-CBSI3b U JIpYTHE), CHPAaBOYHBbIE CIYXObI (KapThbl, paclUCaHUs U JpYrue),
MIOMCKOBBIE CIIY>KOBI, CIIy’Obl OOHOBIJIEHHS TPOIPaMMHOr0 oOecreueHust U Jpyrue ciayxkO0nl. CepBUCHI
rocygapcTBeHHBIX ycayr. OOnaynble XpaHuiuiia gaHHbIX. CpencTBa COBMECTHOM —pa3pabOTKu
JOKYMEHTOB (oHJaitH-o¢ucsl). [IporpamMmmHoe obecriedeHne Kak BeO-CEpBUC: OHJIAWHOBBIE TEKCTOBBIE U
rpaduuecKue peakTopbl, Cpeabl pa3paboTKH MPOTPaMM.

TeopeTnueckne ocHOBbI MHGOPMATHKHU

MopenupoBaHue KaKk MeTO/l O3HAHUS

Mogens. 3agaum, pemaeMble C IOMOIIbIO MojenupoBanusi. Kiaccudukanmum mopaeneit.
Marepuanbible (HaTypHble) U HMH(OPMAIMOHHBIE MoJenu. HemnpepbplBHbIE M TUCKPETHBIE MOJIEINH.
Nmuranmonnsie mosenu. Urpossie moaenu. OnieHKa aeKBaTHOCTHA MOJIETTH MOJICTUPYEMOMY OOBEKTY U
LEJISIM MOAEITUPOBAHUS.

Tabnuunsie mosenu. Tabnuua kak npeacTaBIeHUEe OTHOIICHUS.

ba3bl nanHbx. OTOOP B TAOIUIE CTPOK, YAOBIETBOPAIOUINX 33JJAHHOMY YCJIOBHIO.
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I'pad. Bepmmna, pebpo, nmyts. OpueHTUpPOBaHHBIC U HEOpUEHTHUpOBaHHBIC rpadnl. JmuHa (Bec)
pebpa. BecoBast marpuna rpada. nuHa nmytu Mexay BepiinHamu rpada. ITouck onTUMaibHOTO MyTH B
rpade. HaganpHas BepimmHa (MCTOYHMK) M KOHEYHAs BepIIMHA (CTOK) B OPUEHTHPOBAHHOM rpade.
Brruncnenune Konmu4ecTsa myTeld B HaIPaBIEHHOM allUKIMIecKoM rpade.

HepeBo. Kopenn, BepmmHa (y3en), juct, pedpo (myra) aepea. Breicota nepeBa. I[lommepeso.
[Tpumeps! ucrnonb3oBanus aepeBbeB. [lepeOGop BapuaHTOB ¢ MOMOIIBIO A€peBa.

[lonsiTue MaTemMaTHMYeCKOM MOJENU. 3ajayd, peulaeMble € IOMOLIbI0 MaTeMaTU4eCcKOro
(KOMIBIOTEPHOT0) MojenupoBaHus. OTIMYME MaTEMaTHUYECKON MOJEIM OT HATYpHOM MOJAEIU U OT
CJIOBECHOTO (JIUTEPATYPHOTO) OMKMCAHUS OOBEKTA.

Oranbl KOMIBIOTEPHOIO MOJEIUPOBAHMS: IOCTAHOBKA 3a/layd, IOCTPOCHHE MAaTeMaTH4ecKOu
MOJIEH, IPOTpaMMHasl peaau3alus, TECTUPOBAaHUE, IPOBEIEHNE KOMIIBIOTEPHOTO 3KCIIEPUMEHTA, aHAIU3
€ro pe3y/bTaToOB, YTOUHEHUE MOJEIIH.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

Pa3paGoTka ajiropuTmMoB M IporpamMm

PazOuenne 3amaum Ha mon3amaun. COCTaBIeHHE AITOPUTMOB M MPOTPaMM C HCIIOJIb30BaHUEM
BETBJICHUI, LIMKJIOB M BCIOMOIaTEJIbHBIX AJITOPUTMOB JUIsl yHpaBieHUs ucronHurenrem Pobor win
JOPYTUMHU UCTIOTHUTENAMHU, TaKUMU Kak Uepenarnika, UepTEXHUK U IPYTHUMH.

Tabnuunbie BenuuuHbI (MaccuBbl). OgHOMEpHBIE MaccuBBl. COCTaBlIEHHWE U OTJIaJKa MPOTPaMM,
peann3yoIX TUIIOBBIE aJITOPUTMBI 00pa0OTKH OTHOMEPHBIX YUCIIOBBIX MAaCCHBOB, HA OJJTHOM U3 S3BIKOB
nporpammupoBanusi (Python, C++, Ilackams, Java, C#, IlkonbHbII AJTOpUTMHYECKHH SI3BIK):
3aM0JIHEHHUE YMCIOBOTO MAaCcCHBa CIy4aHBIMH YHCIaMH, B COOTBETCTBUU C (POPMYIION WM MyTEM BBOJA
Yrcell, HaXOX/JICHUE CYMMbI 3JIEMEHTOB MAacCHBa, JIMHEHHBIA MOUCK 3a/JlaHHOTO 3HAYEHHUS B MACCHUBE,
MOJCYET DIIEMEHTOB MAacCUBa, YAOBJIETBOPAIOIIMX 3a/JlaHHOMY YCJIOBHIO, HaXO0XJIEHHE MHHHMMAJIbHOTO
(MakcuManbHOTO) AeMeHTa maccuBa. CoOpTHpOBKa MacCUBa.

OO0paboTka MOTOKA JAHHBIX: BBIYHUCICHHE KOJMYECTBA, CYMMBI, CpPEAHEro apu(pMeTH4YecKoro,
MUHUMAJIBHOIO M MAaKCHUMAaJbHOTO 3HA4YEHHUs SJIEMEHTOB I10CIEI0BATEIbHOCTH, YIOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO.

Yunpasienue

VYnpasnenue. Curnan. OOparHas cBs3b. [losyueHre CUTHaNIOB OT HUQPPOBBIX JATUUKOB (KacaHUs,
paccTosiHUs, CBETa, 3ByKa U Jipyroro). [IpuMeps! ncnosabp30BaHus MPUHIUIIA OOPAaTHOM CBSA3U B CHCTEMAax
VIIpaBJICHUS] TEXHUUECKUMH YCTPOHCTBAMH C IIOMOIIBIO TATYUKOB, B TOM YHCIIE B POOOTOTEXHHUKE.

[Tpumepsl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIpPAaBICHHUS [BU)KCHHEM B TPAaHCIIOPTHOM
cUCTeMe, CBapoyHas JMHMS aBTO3aBOJA, AaBTOMATHU3MPOBAHHOE YIPABJICHUE OTOIUIEHHEM JIOMa,
aBTOHOMHAs CHCTEMa YIPaBJIEHUs! TPAHCIIOPTHBIM CPEICTBOM U JAPYTHE CUCTEMBI).

NHpopManMOHHBIE TEXHOJIOTHH

DJIeKTPOHHbIE TAOUIIBI

[Tonatue 00 5MEKTPOHHBIX Tabiuuax. TuObl JaHHBIX B siUeiiKkax HSJIEKTPOHHON TaOIMIIBI.
PenaktupoBanue u ¢dopmatupoBanue Tabnui. BceTpoeHHble (QYHKIMU IS TOMCKa MaKCUMyMa,
MUHUMYyMa, CYMMBI U cpenHero apudmernyeckoro. CopTUpOBKa JAaHHBIX B BBIJIEJICHHOM JIMala3oHe.
[loctpoenne nuarpamm (TucTorpaMma, Kpyromas AuarpamMma, TouedyHas auarpamma). Beibop Ttuma
JarpamMmel.

[IpeoOpasoBanue Gopmyn mnpu konupoBaHuu. OTHOCUTENbHAs, aOCOJIOTHAA M CMEIIaHHAas
ajzpecarusi.

VYcoBHbIE BBIUMCICHHUS B OJEKTPOHHBIX Tabiuuax. CyMmMMmHpoBaHME U MOACYET 3HAYEHU,
OTBEYAIOLIUX 33a/laHHOMY YyciioBUI0. O6paboTka 60sbIIMX HAOOPOB JaHHBIX. YUCIEHHOE MOJIEIUPOBAaHHUE
B DJIEKTPOHHBIX TaOIMIIAX.
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NudopMannoHHbIe TEXHOJIOTMH B COBPEMEHHOM 0011IeCTBE
Ponb nHOPMAIIMOHHBIX TEXHOJOTHI B Pa3BUTUU SKOHOMHUKH MHUPA, CTPaHbl, peruoHa. OTKpbIThIE
o0pa3oBaTenbHbIC PECYPCHI.
[Ipodeccun, cBa3anHbie ¢ HHOOPMATHKOW M WH(GOPMALMOHHBIMU TEXHOJOTHAMHU: BeO-Iu3aiiHep,
OPOTPaMMHUCT, Pa3pabOTYMK MOOWIIBHBIX HPWIOKEHHWH, TECTUPOBIUUK, APXUTEKTOP IMPOrPaMMHOIO
o0ecreueHus1, CIICIUAINCT 10 aHAJIHU3Y JaHHBIX, CHCTEMHBIH aJIMUHHUCTPATOP.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O HHP®POPMATHUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne napopMaTHKN Ha yPOBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs HAMPaBIIEHO HA JOCTHKCHHE
00y4aroIMMUCs JUYHOCTHBIX, METAIpPEIMETHBIX U IPEAMETHBIX PE3yJIbTATOB OCBOEHMS COJEpPKaHMS
y4eOHOT0 MpeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYyHOCTHBIE pEe3yabTaThl UMEIOT HANPABICHHOCTh HA PEIICHUE 3a/1a4 BOCHHUTAHUS, Pa3BUTHS U
COLIMAJIN3ALMHN 00YUaIOIIMXCS CPEICTBAMU Y4EOHOTr0 IpeIMeTa.

B pesynbrate wusyueHuss HHGPOPMATUKM HAa YPOBHE OCHOBHOIO oOIIero oO0pa3oBaHus Yy
oOyuatoierocst 0yayT chopMUPOBAHBI CIEAYIONIUE TNYHOCTHBIC PE3yIbTAThl B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHHUSA:

LIEHHOCTHOE OTHOILIEHHE K OTEYECTBEHHOMY KYyJIbTYpHOMY, MCTOPUYECKOMY M HAyYHOMY
HacJle/IMt0, IOHUMaHKUe 3Ha4eHUs1 THPOPMATUKN KaK HAyKH B KH3HU COBPEMEHHOI'O OOILECTBa, BIalcHUE
JIOCTOBEPHOH HWHpOpManuel O MEepeOBbIX MHPOBBIX M OTEUECTBEHHBIX OCTH)KEHUSX B 001acTu
nHPOPMATUKH U HH()OPMAIIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O IHU(PPOBOI
TpaHc(hopMali COBPEMEHHOI0 OOLIECTBa,;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHEHTAIMs] Ha MOPaJIbHBIE IIEHHOCTH U HOPMBI B CUTYaIMsIX HPAaBCTBEHHOTO BEIOOPA, TOTOBHOCTH
OLIEHUBATh CBOE TMOBEJCHHE M IMOCTYIKH, a TAKXKE MMOBEIECHUE W TOCTYNKU JAPYIHX JIIOJCH C MO3UIHHU
HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHMs MOCIEACTBUI MOCTYIKOB, aKTUBHOE HENPUSATHE
acoIMaJIbHBIX [TOCTYIIKOB, B TOM uyucie B IHTepHeTe;

3) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MPEJCTAaBICHUE O COLUABHBIX HOPMaxX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIECHUH B KOJIJICKTHBE, B
TOM YHCJI€ B COLMAIBHBIX COOOIIECTBaX, COOMIOIEHUE MpaBUJl OE30MIaCHOCTH, B TOM YHCJE HABBIKOB
0€30IacHOro MOBEAECHUSI B MHTEPHET-Cpelle, TOTOBHOCTh K pa3HOOOpa3HON COBMECTHOH NeSTeNbHOCTH
NpHU BBIOJHEHUN YYEOHBIX, MMO3HABATEIbHBIX 3a/1a4, CO3JAaHWHM YYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHMMAaHHUIO M B3aUMOITOMOIIIM B TIPOIIECcCe ITON YUIeOHOH NesITeIbHOCTH, TOTOBHOCTh OIICHUBATh
CBOE TOBEJCHNE M MOCTYIKHU CBOMX TOBApHUIIEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMA MOCIEICTBUIA MOCTYIKOB,;

4) neHHOCTeH HAYYHOT'0 NO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUECKUX MPEACTaBIEHUN 00 HHPOpManuu, UH(POPMALUOHHBIX
nporeccax U MH()OPMAIMOHHBIX TEXHOJIOTHSX, COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOILECTBEHHOM NPAaKTUKU W COCTABJSIOMIMX Oa30BYI0 OCHOBY Il NMOHMMAaHHUS CYHUIHOCTH
Hay4YHOU KapTHUHBI MUDAa;

uHTEpec K OOyYeHHI0O U T[O03HAHHIO, JI0003HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHHI0, 0CO3HAHHOMY BbIOOpY HAIPaBICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIEM;

OBJIa/ICHUE OCHOBHBIMHM HaBBIKAMHU MCCIIEIOBATENIbCKOM JeSITeIbHOCTH, YCTAHOBKA HA OCMBICIICHHE
OTbITA, HAONIOJNCHMIA, TIOCTYIIKOB W  CTPEMJICHHE COBEPIICHCTBOBAaTh IYTH  JOCTIIKCHHS
WH/IMBAYAIEHOTO U KOJUIEKTHBHOTO OJIaromoTydus;

c(OPMHPOBAHHOCT HMH(OPMAIIMOHHOW KYJIBTYPbl, B TOM 4YHCJE€ HABBIKOB CAMOCTOSITEIHbHON
paboTbl ¢ y4eOHBIMH TEKCTaMM, CIPaBOYHOM JUTEpaTypoil, pa3sHOOOpa3sHBIMH CpEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJOTHA, a TaK)KE€ YMEHHSI CAMOCTOSTEIBHO OMPEIEIISATh e CBOET0 00YYEHUS,
CTaBHUTH ¥ POPMYIIMPOBATH ISl ce0sl HOBBIE 3a71auMl B y4€0€e U MO3HABATEIBHOM IEATETLHOCTH, Pa3BHUBATh
MOTHUBBI U HHTEPECHI CBOEH MO3HABATEILHOM JESITeIbHOCTH;

S) popmupoBaHusi KyJbTYpbI 310POBbSI:



OCO3HaHHE LEHHOCTH XU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3I0pPOBBIO, YCTaHOBKa Ha
3IOpOBBI 00pa3 KU3HU, B TOM YHCIE U 32 CUET OCBOCHUS M COONIOJCHUS TpeOoBaHWU Oe30macHOU
IKCIUTyaTaIlui CPEACTB HH(POPMAIIMOHHBIX M1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPY10BOr0 BOCIIUTAHUA:

HMHTEpeC K MpPaKTHYECKOMY H3y4deHHIo mpodeccuit u Tpyaa B cdepax MpodeccnoHaIbHOMI
NEeSTeIbHOCTH,  CBSI3aHHBIX C  MHPOPMATHKOM, MPOrpaMMHUpPOBAaHHEM U  HH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JIOCTIDKEHUSX HAyKW WH(POPMATHKH U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBIM BBIOOP M MOCTPOEHUE HHAMBHUIYAIBLHOM TpacKTOpUU OOpa3oBaHMsI U >KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI!;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:

OCO3HaHUE MI00ATLHOTO XapaKTepa KOJOTHUYECKUX MPOOIIEM U MyTeH UX PEIleHUs, B TOM YHUCIIe C
y4€TOM BO3MOXKHOCTEN NH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) ajganTanum oOyuyawumerocs K H3MEHSKOIIMMCH YCJIOBHSAM COLHAJBHONH M TNPHUPOAHOM
cpeabl:

OCBOGHHE  OOYYAIOIIMMHUCS  COIUAIBHOTO  OMNBITa, OCHOBHBIX  COLHMAIBHBIX  POJICH,
COOTBETCTBYIOIIUX BEAYIICH IeATEIHbHOCTH BO3pacTa, HOPM U MPaBHII OOLIECTBEHHOTO MOBEACHHUS, POopM
COLIMAJIbHOW KHM3HU B TpYINNax M COOOIIECTBaX, B TOM YHUCIE CYIIECTBYIOIIUX B BUPTYAIbHOM
MIPOCTPAHCTBE.

METANPEJMETHBIE PE3YJIbTATHI

MeTaHpeHMeTHBIe pe3yjabTaTbl OCBOCHUS IIPOTrpaMMBbI I10 HH(bOpMaTI/IKC OTpaXar0T OBJIAJICHUC
YHUBCPCAJIbHBIMHU y‘-Ie6HI)IMI/I I[CI\/JICTBI/IHMI/I — [MO3HAaBAaTCJIbHBIMH, KOMMYHUKATUBHBIMHU, PECTYJIATUBHBIMU.

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe JeiCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

YMGHI/IC OHpeI[CJ'HITI) IIOHATHA, CcO31aBaThb O606HIGHI/I$I, yCTaHaBJ'II/IBaTI) aHaJIOTuH,
KJIaCCU(UIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBaHWS M KPUTEpUU Ui  KiIaccU(UKAIMH,
yCTaHaBIMBAaTh IPUYMHHO-CIEACTBEHHBIE CBSI3M, CTPOUTh JIOTMYECKUE PACCYXKACHUS, JeaTh
YMO3aKJIIOUeHUs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AHAJIOTHUH) U BBHIBOJIBI;

YMGHI/IG co3aaBarTh, HpI/IMeHSITI) nu Hp606paBOBBIBaTB 3HAaKM M CHUMBOJIBI, MOJCIN U CXEMbI IJIA
peHIGHI/ISI yT~IC6HI>IX U IIO3HaBaTCJIbHBIX 3a/1a4;

CaMOCTOSITENTLHO BBHIOMPATH CIIOCO0 perieHus yueOHoU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASAIMINN ¢ YIETOM CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

(hopmynupoBaTh BOMPOCH, (PUKCUPYIOIINE PAa3PhIB MKy PEAIbHBIM U JKEJIaTEeIbHBIM COCTOSTHUEM
CUTYaIluH, 00bEeKTa, U CAMOCTOSITENILHO YCTAHABIUBATh HCKOMOE U JaHHOE;

OLICHWBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpPMAINIO, TOJYyUYEHHYID B XOe
HCCJICIOBAHUS;

MMPOTHO3UPOBATh BO3MOXKHOE JalbHEWINIEEe Pa3BUTHE IMPOIECCOB, COOBITUN M WX TOCIEACTBUS B
AQHAJIOTUYHBIX WM CXOJHBIX CHUTYAIUsX, & TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTax.

PabGora ¢ undopmanmeii:

BBIABJIIATH )Ie(l)I/II_[I/IT I/IH(i)OpMaHI/II/I, JaHHBIX, HGO6XOHI/IMBIX JJISL pemeHI/m HOCTaBHeHHOfI 3aJa4u,

MIPUMEHSITh Pa3TUYHbIE METObI, HHCTPYMEHTHI M 3aIIPOCHI IIPH MOUCKE U 0TOOpe MH(MOpMALIUU WUITH
JAHHBIX U3 UCTOYHUKOB C YYETOM MPEIOKEHHON yueOHOW 3a/1auM U 33JJaHHBIX KPUTEPHUEB;
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BBIOMpATh, aHAIN3UPOBAaTh, CHCTEMAaTH3UPOBAaTh W MHTEPIPETHPOBATh MH(POPMAIHIO Pa3INYHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

CaMOCTOSITENIHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMy  MpeiacTaBleHUs  WHPOpMALUU U
WUTIOCTPUPOBATh pPELIaeMble 3a/layd HECJIOXKHBIMH CXEMaMH, JuarpaMMaMu, WHOW rpadukoil m HX
KOMOMHAIIMSIMH;

OLICHMBATh HAAEKHOCTh HMHGOPMALUHM IO KPHUTEPUSAM, TIPEUIOKECHHBIM YYUTEIEM HIIH
cOpMyYIHPOBAHHBIM CAMOCTOSITENHHO;

3¢ (GEKTUBHO 3aIOMUHATh U CHCTEMAaTU3UPOBATH HH(OPMAITHIO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Yy4eOHble JeilcCTBUS

Oo0menue:

COMOCTABIIATh CBOM CYXACHHUS C CYXICHUSMHU JAPYIMX YYaCTHUKOB JHaliora, OOHapy>KHUBaTh
pa3inyre U CXOJCTBO MO3UIINA;

MyOJIMYHO TPEACTABIATH PE3yAbTaThl BBHIMOJHEHHOIO OMbITAa (IKCIEPUMEHTA, HCCIEIOBaHUS,
IIPOEKTA);

CaMOCTOSITENTLHO BBIOMpPATh (hOpMAaT BBICTYIICHHS C YYETOM 3a]ad MPE3CHTAIlMH U 0COOCHHOCTEH
ayTUTOPUH U B COOTBETCTBUU C HHUM COCTaBIIATh YCTHBIE U MUCHBMEHHBIE TEKCTHI C HCIOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MaTEPHAIIOB.

CoBMecTHast 1eITEJILHOCTD (COTPYAHMYECTBO):

MMOHUMATh U MCMOJB30BaTh NMPEUMYIIECTBA KOMAaHAHOW U MHANBUIYATbHON paOOThI IPU PEIICHUH
KOHKPETHOU MPOOJIeMbl, B TOM YHUCJIE TIPHU CO3JaHUH UH(DOPMALIMOHHOTO MTPOYKTa;

MPUHUMATD 1I€7Tb COBMECTHOM MH(OPMALMOHHON AESITeNbHOCTH 1O cOopy, 00paboTke, mepenaye,
dopmanuzanun HHGOPMAINH, KOJUIEKTUBHO CTPOUTH JIEHCTBHA 1O €€ JOCTHKECHUIO: PaCTIPENCISTh POJIH,
JOTOBapHUBATKCS, 00CYKIATh MPOIIECC U PE3yIbTAT COBMECTHOM paboTHI;

BBHITIONHATH CBOKO 4acTh paboThl ¢ MH(popManueld win WHGOPMALUOHHBIM MPOAYKTOM, AOCTHUTAs
KaueCTBEHHOTO0 pe3yJibTaTa 10 CBOEMY HANpaBICHUID W KOOPAUHHUPYS CBOM JACUCTBUS C JAPYTUMHU
YICHAMH KOMaH/IbI;

OIICHMBATh KauyeCTBO CBOETO BKJIajga B OOMMI HHGOPMAIMOHHBIA NPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENTFHO C(hOPMYTHUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUS,

CPaBHUBATH PE3YNbTaThl C MCXOAHOW 3a/ayedl M BKJIAJ KaXXIOro WiIeHa KOMaH[bl B JOCTH)KEHHE
pE3yNIbTaTOB, PAa3AEATh cpepy OTBETCTBEHHOCTH U MPOSIBISATH FOTOBHOCTh K INPEAOCTABICHUIO OTUYETA
repes rpymnion.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC eiiCTBUS

Camoopranuzanmusi:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX NpoOIeMbl, TpeOyIone peeHHs;

OPHEHTUPOBATHCS B PA3IMYHBIX MOAXOJaX K MPUHATHIO pelIeHUH (MHAWBUAYaJIbHOE MPUHATHE
peLeHH, TPUHATHE PELICHUH B TpyIIIe);

CaMOCTOSITENIbHO COCTaBJISITh AJNTOPUTM pEUICHMs] 3aJauyd (MM €ro 4acTh), BBIOMpaTh CHocod
pemieHns y4yeOHOM 3aauyu € y4y€TOM HMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh MpeaaraeMble BAPHAHThI PEeIICHUI;

COCTaBIIATh IUIAH JeMcTBUM (IUTaH  pealu3aldd  HaMEYEHHOrO  alfOpUTMAa  peIleHHs),
KOPPEKTUPOBATh MPEAJIOKEHHBIN aIrOPUTM C YIETOM MOTYyYEHHUS] HOBBIX 3HAHUN 00 N3y4aeMOM OOBEKTE;

JieNiaTh BEIOOP B YCIOBUSX MPOTUBOPEUNBOI HHPOpMaLMK U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CamokoHTpOJIb (pediexcusi):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCUH;
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JaBaTh OLIEHKY CUTYAIlUH U TIPEIarath TiaH e€ U3MEHCHUS;

YUUTBHIBATh KOHTEKCT W MPEIBUIETH TPYIHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH IPHU pPEUICHUH
y4eOHOI 3a/1a4M, aJanTHPOBATh PEIICHUE K MEHSIOIIUMCS 00CTOSITEITLCTBAM;

OOBSICHSITH IPUYUHBI JOCTHUKECHHSI (HEJOCTUKCHHS) PE3yIbTaTOB HH(POPMAIIMOHHOM e TEIILHOCTH,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY, YMETh HaXOAUTh TIO3UTUBHOE B IIPOU3OIIC/IICH CUTYaIUH;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, H3MEHHUBIIUXCS
CUTYaIi, YCTAHOBIICHHBIX OIMTMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3Yy/IbTATA IEH U YCIOBHIM.

IMOLMOHAJILHLIA HHTEJJIEKT:

CTaBHUTH Ce0sl HA MECTO JIPYTOTo YEIOBEKa, IOHMMATh MOTHBBI 1 HAMEPEHUSI IPYTOTO.

IpunsaTue ceds u Apyrux:

OCO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT JAXKE B YCIOBHUSX OTKPBITOTO JOCTYIA K
00bIM 00BEMaM HH(POPMALIUH.

IHNPEAMETHBIE PE3YJbBTATbBI

K koH1y o6y4enus B 8 kiacce y o0yuaromierocst 0yayt copMUpOBaHbI CIEAYIOUINE YMEHUS:

MOSICHATh HA MpUMEpax pas3jinyus MEXAY IMO3UIHMOHHBIMA W HEMO3WLHUOHHBIMU CHUCTEMaMU
CUHCJICHUS,

3amuChIBaTh U CpaBHUBATH I1enble unciaa oT 0 mo 1024 B pa3snuyHBIX MO3UIIMOHHBIX CHCTEMax
CYHCIICHHs (C OCHOBaHUSAMH 2, 8, 16), BBIMOIHATH apuMETUUECKHIE ONlepalluy HaJl HUMH;

pacKpbIBaTh CMBICH TOHSTHH  «BBICKA3bIBAHUE», <JIOTHYECKas OIepalus», «IOTHYecKoe
BBIPOKCHHE;

3alMChIBATH JIOTUYECKUE BBIPAXKEHHUS C UCITOIb30BAaHUEM JIM3BIOHKIIMY, KOHBIOHKIIMY U OTPULIAHHS,
ONpPEACNISITh UCTUHHOCTh JIOTMYECKUX BBIPAKEHUM, €CJIM M3BECTHBI 3HAYCHUS MCTUHHOCTH BXOJSIIUX B
HEro NepeMEeHHBIX, CTPOUTH TAONHUIbI UICTUHHOCTHU JJIs JOTHYECKHUX BBIPAKECHHUIA;

pacKpbIBaTh CMBICI TOHATHN «WCIOJHHUTENbY, «AITOPUTMY», «IpOrpaMmay, MOHHUMAas pPa3HUILY
MEXy YIOTpeOJIeHuEeM 3TUX TEPMUHOB B OOBIIEHHON peun U B HUHPOPMATHKE;

OTKCHIBATH AITOPUTM PEIICHUS 3a/I1a4H Pa3IUYHBIMH CIIOCO0aMU, B TOM UHCJIE B BUJIE OJIOK-CXEMBI;

COCTAaBJISITh, BBINOJIHATh BPYYHYIO M HAa KOMIBIOTEPE HECIOKHBIE aJTOPUTMBbI C HUCIOIb30BAHUEM
BETBJICHUI M IIMKJIOB JIJIsl YIIPABJICHUS UCTIOJTHUTEISIMU, TakuMU Kak Pobot, YUepenarka, YepTéxHUK;

WCIIOb30BaTh KOHCTAHTBI M TEPEMEHHBIE PA3JTUYHBIX THUMOB (YHCIIOBBIX, JIOTUYECKUX,
CHUMBOJIBHBIX), a TAK)KE COJIEpIKAIINE UX BBIPAKEHUS, UCTIOJIH30BATh ONEPATOp MPUCBANBAHUS;

HCIOJIb30BaTh MPU pa3zpaboTKe MporpamMM JIOTUYECKUE 3HAYCHHUSI, OTIEPAIlUH U BHIPAYKEHUS C HUMH;

AHAJIM3UPOBATh TMPEJIOKECHHBIE aJTOPUTMbI, B TOM YHCIE ONPENECHATh, KAaKHE PEe3yJbTaThl
BO3MOXHBI ITPH 33ITAHHOM MHOKECTBE UCXOJIHbIX 3HAUCHUH;

CO3/1aBaTh U OTJIAKUBATh MPOrpaMMbl Ha OJHOM U3 S3BIKOB mporpammupoBanus (Python, C++,
[Tackane, Java, C#, IlxonbHbII AnropuTMuueckuil SI3bIK), peaqu3yroliue HECIO0XHbIE aITrOPUTMbI
00pabOTKH YHCIIOBBIX JAHHBIX C WCIIOJIH30BAHUEM ITUKIIOB W BETBJICHHI, B TOM YHCIIC pPEaTu3yIOIIne
MPOBEPKY JETUMOCTH OJHOTO LEJIOro 4Yucja Ha JPYroe, MpOBEPKY HATYpPATIbHOTO YHCIIA HA MPOCTOTY,
BBIIETICHUS (P U3 HATYPAIBHOTO YHCIA.

K xonity o0yuenus B 9 kiiacce y oOydaromierocst 0yyT copMHUpOBaHBI CICTYIONTHE YMECHHUS:
pa3OuBaTh 3a/1a4u Ha MOJ3aa4H, COCTABJISITh, BHITIOJHATh BPYYHYIO U HA KOMIIBIOTEPE HECTIOKHBIC
QITOPUTMBI C UCIIOJIb30BAHUEM BETBIICHUM, ITUKIOB U BCIIOMOTATEIbHBIX AJITOPUTMOB ISl YIPaBICHUS
UCTIOTHUTENAMHU, TaKuMU Kak Pobot, Uepenarmika, UepTEXHUK;
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COCTABJIATh U OTJIAKUBATh IIPOTPAMMBI, pEATU3yIOIINE TUIIOBbIE aJrOPUTMbI 00PaOOTKH YMCIOBBIX
MOCTIeIOBATEIbHOCTEN MM OJHOMEPHBIX YUCIOBBIX MAaCCUBOB (MIOMCK MAKCUMYMOB, MUHUMYMOB, CyMMBI
WIA KOJHMYECTBA 3JEMEHTOB C 33/JIaHHBIMU CBOWCTBAMH) Ha OJHOM M3 S3BIKOB IPOTPAMMHUPOBAHHS
(Python, C++, [Tackans, Java, C#, IlIkonbHbI AnropuTMUYecKuil S3bIK);

pacKpbIBaTh CMBbICI TOHATHUH «MOJENbY», «MOJEIUPOBAHUE», ONPENEIATh BUABI MOJEINEH,
OLIEHUBATh aJEKBAaTHOCTb MOJIENIM MOAEIUPYEMOMY OOBEKTY U LEJIIM MOJEIUPOBAHMUS;

UCTOJNB30BaTh Tpadpl U JEpeBbs Ui MOJCIHPOBAHUS CHUCTEM CETEBOW W HMepapXUUYecKOn
CTPYKTYpBbI, HAXOAUTh KpaT4alIuii MyTh B rpade;

BBIOMPATH CIIOCOO NPEACTABICHUS JIAaHHBIX B COOTBETCTBUU C IOCTAaBJIEHHOM 3ajadei (TaOiMLibl,
CXeMBl, T'pa(UKH, JUarpaMMsl) C UCIIOJIb30BaHUEM COOTBETCTBYIOLIUX MIPOrPAMMHBIX CPEACTB 00pabOTKH
JaHHBIX;

WCIOJB30BATh JJIEKTPOHHBIE TAOMHMIBI i 00paOOTKH, aHanM3a W BU3YaIM3AlMU YHUCIOBBIX
JAHHBIX, B TOM 4YMCJ€ C BBbIJIEIECHUEM AMalla30Ha TaOIULBl M YNOpAAOYMBAHHEM (COPTUPOBKOM) €ro
3JIEMEHTOB;

CO3/1aBaTh W MPHUMEHSTHh B AJIEKTPOHHBIX TaOMUIAaxX (OPMYINbI JUIS Pacdy€ToB C HCIOJIb30BAaHHEM
BCTPOCHHBIX apuMeTHuecKux (pyHKIHA (CyMMUpPOBaHHE U TIOJCUET 3HAUCHHH, OTBEUYAIOIINX 3alaHHOMY
YCJIOBHIO, cpesiHee apu(METHYECKOEe, TOUCK MAKCUMAaJIbHOIO U MUHUMAJIBHOIO 3HAYEHMS), ADCOJIIOTHOH,
OTHOCHUTEJIbHOM, CMELIaHHOM ajjpecaluu;

WCIOJIB30BATh DJIEKTPOHHBIE TAOJMUIBI U YHCICHHOTO MOJCITUPOBAHMSA B MPOCTHIX 3a/adyax H3
Pa3HbIX IPEIMETHBIX O0J1acTel;

UCIOJIb30BaTh COBPEMEHHbIE MHTEPHET-CEPBHUCHI (B TOM 4YMCJIE€ KOMMYHMKAllUOHHBIE CEPBHCHI,
o0JlayHble XPAaHWIUIIA JAHHBIX, OHJAWH-TIPOrpaMMbl (TEKCTOBBIE U TpaUuUecKue pelakTOphl, Cpelibl
pa3paboTKH)) B y4eOHOI 1 TIOBCETHEBHOM JIEATEIIHBHOCTH;

NPUBOAWTH  TIPUMEpPHI  HCIOJNB30BaHUS ~ TeOMH(POPMAIMOHHBIX  CEPBUCOB,  CEPBHCOB
rOCYJapCTBEHHBIX YyCIYyr, O0Opa3oBaTelIbHBIX CepBUCOB MHTepHeTa B y4yeOHOM M IOBCEIHEBHOI
NesTeNbHOCTH;

WCTIOJB30BaTh PA3NIMYHBIE CPEACTBA 3alIMTHl OT BPEJIOHOCHOTO NPOTPAMMHOTO OOEcIedeHus,
3alMIIaTh TMEPCOHATBHYI0 WH(POPMANMI0 OT HECAHKIIMOHMPOBAHHOTO JOCTYMAa M €ro MOCIEICTBHMA
(pasrnamieHusi, MOJAMEHBI, YTPaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKUX M COLMAIbHO-
NICUXOJIOTHYECKUX aCHEeKTOB HCMOJIb30BaHUS ceTu VIHTepHeT (ceTeBas aHOHMMHOCTh, IIU(POBOH cren,
AyTeHTUYHOCTh CYyOBEKTOB M PECYPCOB, OTIACHOCTH BPEIOHOCHOTO KOJIa);

pacro3HaBaTh MOMBITKH U MPEAYNPEKIATh BOBICYCHUE c€0sl U OKPYKAIOMINUX B JECTPYKTUBHBIC H
KpUMHHaJIbHbIE (POPMBI CETEBOM aKTUBHOCTH (B TOM 4Hciie KUOepOYUIMHT, (DUIINHT).



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC
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KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbusie  IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. Teopernueckue 0CHOBBI MH()OPMATHKH
bubnnoreka IIOK
1.1
CHCTEMBI CHICIeHI 0 3 https://m.edso0.ru/7f418516
1.2 Oneme aTeMaTHYECKOH JI0 6 1 2 Bubmmorexa LIOK
. JIEMEHTBI MATEMATHYECKOH JIOTUKH
https://m.edso0.ru/7f418516
Uroro no pazueny 12
Pa3nea 2. AnropuTmMbl M1 IPOrpaMMHUpPOBaHUE
HcnonHuTeny U anropuTMsl. bubnmnorexka HOK
2.1 10 1 4
AJITOpUTMHYECKHE KOHCTPYKIIMU https://m.edso0.ru/7f418516
bubmmoreka [IOK
2.2 a
SR HPOTPAMMHPOBAHILA o > https://m.edso0.ru/7f418516
2.3 AHanu3 anropuTMOB 2 bubmmorexa LIOK
' P https://m.edsoo.ru/7f418516
Uroro mo pazneny 21
PeszepBHoe Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 14



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

14

9 KUIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsbl
Pasznea 1. llndposasi rpaMOTHOCTH
11 I'moGanbHas cets IHTEpHET M CTpaTerun 3 5 bubnuorexa [JOK
' 0€30I1aCHOTO MTOBEICHHS B HE https://m.edsoo.ru/7f41a7d0
bu6 OK
1.2 Pabota B mH(DOpMAITMOHHOM MMPOCTPAHCTBE 3 2 h:tIp;I:I;I/(r)TT].GEZaS(I)f).rU 17§41a7d0
Wroro mo paszneny 6
Pa3znen 2. Teoperuueckue 0CHOBBI MH()OPMATHKH
bu6 OK
2.1 MonenupoBaHue Kak METO]T TO3HAHUS 6 1 3 hgpijll(?;ﬁezzi.ru 17§41a7d0
Hroro no pasneny 6
Pa3nes 3. AniropuT™Mbl M1 IPOrpaMMHUpPOBaHue
bu6mmoreka [JOK
3.1 P 10 1 5
a3pab0Tka airOPHTMOB H MPOrpaMM https://m.edsoo.ru/7f41a7d0
bu6mmorekxa [IOK
3.2 v 2 1
HIpaBJICHHe https://m.edsoo.ru/7f41a7d0
Hroro no pasneny 12
Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH
4.1 DNEeKTPOHHBIE TaOIHIIBI 7 5 bubnuorexa [IOK


https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
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https://m.edsoo.ru/7f41a7d0

4.2

NudopmaninoHHbIe TEXHOJIOTUU B
COBPEMEHHOM OOIIECTBE

Hroro no pazneny

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

19

bubmuoreka [JOK
https://m.edsoo.ru/7f41a7d0



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Undopmarunka, 8 kimace/ Cemakun 1.I"., 3amorosa JI.A., Pycakos C.B., lllecrakosa JI.B., AkunonepHoe
obmectBo «M3aatenbeTBo «IIpocBenieHuney
* Undopmaruka, 9 kmace/ Cemakun W.I'., 3amorosa JI.A., Pycakos C.B., lllecrakora JI.B.,

AxrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBenieHuey

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

» Undopmaruka, 8 kimace/ bocosa JI.JI., bocoa A.1O., Akiinoneproe oomecTBo «M31aTenbcTBO
«IIpocseuienue»

* Undopmaruka, 9 knacce/ bocosa JI.JI., BocoBa A.1O., AkninonepHoe o61mecTBo «l3mareascTBo

«HpOCBeH_[eHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

https://m.edsoo.ru/



