


MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma no nHpOpMATHKE HA YPOBHE OCHOBHOTI'O 00IIero oOpa3oBaHMs COCTABIICHA HA
OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOH OOpa3oBaTENbHOH NPOrpamMMbl
OCHOBHOTO oOmero oOpaszoBanus, npencrasieHHbx B PI'OC 000, a taxke ¢enepaabHON
pabodeii mporpaMMbl BOCIIUTAHUS.

[Iporpamma no nHpOpMaTHKE TAET MPEACTABICHHE O LeJsX, o0MIel cTpaTerun oOydeHus,
BOCITUTAHWS W PA3BUTHS OOYyYAIOIIUXCS CpeAcTBaMu HWHPOpPMATHKKM Ha 0a30BOM YpPOBHE,
yCTaHaBIMBAaeT  00s3aTeNbHOE  NPEAMETHOE  COAEpXKaHWe,  MPEdyCMaTpPHBAaeT  €ro
CTPYKTYpPHUPOBAHHE TI0 pa3zesiaM U TEMaM.

IIporpaMMa 10 wWHpOPMATHKE OMpeneNsieT KOJMYECTBEHHbIE W  Ka4eCTBEHHbBIE
XapPaKTEPUCTHKN Y4eOHOro Marepuaja aisl KaKOOro roja HU3y4eHHs, B TOM 4YHCIE JUIs
COIEpPKATEIBHOTO HATOJHEHUS] Pa3HOTO BHAA KOHTPONA (MIPOMEXKYTOUYHON aTTecTaluu
00y4arImuxcs, BCEPOCCHICKUX MPOBEPOYHBIX pabOT, TOCYAAPCTBEHHOI UTOTOBOH aTTECTALIUN).

[IporpamMma no uH(pOPMATHKE SIBJSIETCS OCHOBOW JJIi COCTABJICHHs] aBTOPCKHUX Y4eOHbIX
NPOTrpaMMm, TEMATHIECKOTO TIAHUPOBAHUS KypCa YUUTEIEM.

Hensimu n3yueHnst ”HGOPMATUKH HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs SIBIISIOTCS:

¢dopMupoBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBuTHS Haykd HMHQPOPMATHKH, JOCTIDKEHHSIM  HAy4YHO-TEXHHYECKOrO mporpecca |
0OIIEeCTBEHHO! MPAKTUKH, 33 CUET Pa3BUTHS MPeACTaBiIeHui 00 HHGOPMALIMHU KaK O BayKHEHIIEM
CTPATeru4ecKOM pPeCcypce pa3BHTHS JIMYHOCTH, TOCynapcTBa, OOILIeCTBa, MOHUMAHHA POJIU
UH(POPMALIMOHHBIX MPOLECCOB, MHPOPMALHMOHHBIX PECYPCOB M MHPOPMALMOHHBIX TEXHOJIOTUH B
yCIOBUAX [U(PPOBOI TpaHCHOPMAITH MHOTHX Cep KU3HU COBPEMEHHOTO O0INEeCTBa,;

obecrieueHne yCIOBHH, COCOOCTBYIOMINX PA3BUTHIO aJTOPUTMHUYECKOTO MBIIIJICHUST KaK
HEOOXOIMMOTO YCJIOBHA MPO(PECCHOHATBHON NESTETPHOCTH B COBPEMEHHOM HH(OPMALIHIOHHOM
o0IIecTBe, MPEAnoJararIero CrnocoOHOCTh 00yHaroIerocs: pa30uBaTh CIIOKHBIE 3a1a4d Ha
Oojyee mpocThie MOA3aAayH, CPAaBHUBATH HOBBIE 33a4d C 3aJadyaMy, pPELIEHHbIMH pPaHee,
OTIPENENISTh Iaru I JOCTIDKEHHS Pe3ysibTaTa U Tak Jajee;

dbopMupoBaHUEe W pPA3BUTHE KOMITETEHIMH OOYyYaroIMXCsi B OONAacTH HMCHOIB30BAHUS
UH(pOPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHIH, B TOM YHCJIC 3HAHUI, YMEHHI U HaBBIKOB
paboTel ¢ MH(pOpMaLHel, MPOrpaMMHUPOBAHUS, KOMMYHHKALIMA B COBPEMEHHBIX LHU(PPOBBIX
cpenax B yCJIOBUSX oOecrieueHus: HHPOPMAIUOHHOHN 0€30MacHOCTH JTMYHOCTH 00yUYaI0mEerocs;

BOCIUTAHUE OTBETCTBEHHOTO M M30MPATEIbHOrO OTHOLICHUS K MHGOPMALUH C yYETOM
NPaBOBBIX M 3THYECKHX AaCIEeKTOB €€ pPacHpOCTPaHEHHs, CTPEMJICHHS K TPOJIOJIKEHUIO
obOpazoBanusi B oOjacTu MHOOPMAILMOHHBIX TEXHOJOTMHA W CO3MIATENBbHOH NEATENbHOCTH C
NPUMEHEHHEM CPEeACTB HHPOPMALIMOHHBIX TEXHOJIOTHII.

HUHnpopmaTika B OCHOBHOM 00I1IeM 00pa30BaHUH OTPAXKAET:

CYIIHOCTh HMH(POPMATHKH KaK HAyYHOH MUCLMIUIMHBL, H3YyYarolield 3aKOHOMEPHOCTH
NPOTEKAHHsI U BO3MOYKHOCTH aBTOMATHU3aLMKM WH(POPMALMOHHBIX TMPOLECCOB B PAa3JUUHBIX
CHCTEMaX;

OCHOBHbIE O0JNACTH TpHMEHEHHss HH(POPMATHKH, MpeXae BCero HHPOPMALOHHBIE
TEXHOJIOTUH, YIIPABJICHHE U COLUAIBHYIO chepy;

MEKAUCLUIIMHAPHBIN Xapakrep HHGOpMATHKKU 1 HHPOPMALIOHHON AESTEIbHOCTH.

Uzyuenne wuHPOpMATHKM OKa3bIBAaeT CYIIECTBEHHOE BIHMsSHHE Ha (OPMHPOBAHHE
MHUPOBO33PEHHUST 00YHarOIIErocs, ero *KM3HEHHYIO TO3HIUI0, 3aKJIaIbIBa€T OCHOBBI IIOHUMAaHUS
NPUHLIMIOB (QYHKLIMOHUPOBAHUS M HCIHOJb30BAHUS HMH(POPMALMOHHBIX TEXHOJOTUH Kak
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HEOOXOIMMOTO HMHCTPYMEHTAa TNPAKTHUECKH JTIOOO0H HeATeNbHOCTH M OAHOTO U3 Hamboiee
3HAYUMBIX TEXHOJIOTHUECKUX NOCTIKEHHH COBPEMEHHOW IUBIIN3ALUMH. MHOTHE NMpenIMeTHbIE
3HaHUS M CHOCOOBI NESTEIbHOCTH, OCBOSHHbIE OOYYAIOIUMUCS MPU M3YYCHUU WH(POPMATHKH,
HAXOIAT NPUMEHEHHE KaKk B pamMkax 00pa3oBaTeIbHOrO Mpouecca MPH H3YUYEHHH IPYTUX
NPEAMETHBIX OOJNaCTel, TaK M B WHBIX JKU3HEHHBIX CUTYALHSIX, CTAHOBSTCA 3HAYUMBIMU IS
dopMupoBaHHs  KAa4eCTB JIMYHOCTH, TO €CTb OPHUEHTHUPOBaHbl Ha (POPMHPOBAHHE
METANPEIMETHBIX U JINYHOCTHBIX PE3YJIbTATOB OOYUEHHSI.

OcHoBHbIe 3amaun yuebHOro mnpenmera «Mudopmarukay — chopmupoBaTh vy
00yHaromuXCst:

NOHMMAaHHE TPUHIMIIOB YCTPOHCTBA M (PYHKUMOHMPOBAHUS OOBEKTOB IH(PPOBOTrO
OKPY>KEHHsI, TPEACTaBJICHUs OO0 HCTOPHHM W TEHISHIWSIX pPa3BUTHS HH(GOPMATHKH TEpHOIa
¢ poBoO TpaHCHOPMALUU COBPEMEHHOTO O0IECTBa;

3HAHUS, YMEHHSI U HABBIKM IPAMOTHON MOCTAHOBKH 33J1a4, BO3HUKAIOIIUX B MPAKTUYECKOH
OESATEIBHOCTH, ISl UX PEIIEHHSI C IOMOIIBIO HHQOPMALIMOHHBIX TEXHOJOTHH, YMEHUS U HABBIKU
(bopManU30BaHHOTO OIMHCAHUS TIOCTABJICHHBIX 337124,

6a3oBble 3HaHUSI 00 NHPOPMALMOHHOM MOAEIHPOBAHUH, B TOM YHCIIE O MATEMAaTHIECKOM
MOJIEIUPOBAHHH,

3HAHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYP W yMEHHE NPUMEHSTh 3T 3HAHUS IS
MOCTPOEHHS AJTOPUTMOB PEIICHHS 38714 110 UX MaTeMaTHUYECKUM MOZEIISIM,

YMEHHUSI U HABBIKM COCTABIIEHHS MPOCTBHIX MPOTrPaMM MO TOCTPOCHHOMY aJTrOPUTMYy Ha
OJTHOM M3 SI3bIKOB ITPOrPAMMHPOBAHUS BBICOKOTO YPOBHS,

YMEHUST M HaBbIKM 3(PQPEKTHBHOTO HCIIOJB30BAHUS OCHOBHBIX THIIOB TPHUKJIATHBIX
nporpaMm (MPUJIOKEHHI) 00IIero Ha3HAYeHHUsT 1 HHPOPMAITMOHHBIX CUCTEM ISl PEIIeHUs C UX
MOMOIIBI0 MPAKTUYECKUX 3a7ad, BiafeHUe Oa30BbIMH HOPMaMH WH(POPMALMOHHOW 3TUKH U
npaea, OCHOBaMH UH()OPMALIMOHHON 0€30MaCHOCTH,

YMEHHE TPaMOTHO HWHTEPIPETUPOBATH PE3YJIBTATHI PEIICHUS MPAKTUYECKUX 3a1ad C
MOMOINBI0  WH(POPMALMOHHBIX ~ TEXHOJIOTHH, NPUMEHSITh TIOJyYEHHbIE pE3yJbTaThbl B
MPAKTUYECKON NEeSATEIbHOCTH.

Henmu u 3amaum usyueHuss UHOOPMATHKH HA YPOBHE OCHOBHOrO 00IIero oOpa3oBaHHs
OTIPENIEISIIOT CTPYKTYPY OCHOBHOTO CONEpKaHHsA y4eOHOro mnpenMera B BHAE CIEAYIOLINX
YETBIPEX TEMATUIECKUX Pa3a€IIOB:

uQpoBasi rPaMOTHOCTB;

TEOPETHUECKUE OCHOBBI HH(POPMATHKHY,

ANTOPUTMBI U IPOTPAMMHUPOBAHHE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha uzyuenne nnpopmaruku Ha 6a30BOM ypoBHE OTBOAMTCS: B 8 Kitacce — 34 yaca (1 gac B
Heneno), B 9 kiacce — 34 vaca (1 yac B Henelno).

IIporpamma paspaboTaHa Ha OCHOBE M COOTBETCTBYET TPEeOOBAHHSM CIEIYIOLIUX
JOKYMEHTOB:

1) ®epepanpHblii  3akoH «0O06  oOpaszoBaHHH B Poccuiickoii ®Denepanum»  OT
29.12.2012 Ne 273-®3 (¢ u3MeHeHUsIMU B JOTIONHEHUIMU OT 24.09.2022 Ne 371-D3);

2) depepanbHBI TOCYOApCTBEHHBIN OOpa3oBaTeNbHBIA CTaHAAPT OCHOBHOTO OOIIEro
o0pa3oBaHus, YTBEP)KACHHBIH NPHUKAa30oM MUHHCTEpCTBA MpOCBeImeHus: Poccuiickoit
@eneparu ot 31.05.2021 Ne 287 (manee — ®I'OC ocHoBHOro 0odIero odpasoBaHHs
2021 — @I'0OC 000-2021);

3) denepanbHas oOpa3oBaTebHAS MPOrpaMMa OCHOBHOTO o0mero obpasoBaHus (manee —
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4)

5)

6)
7)
8)
9

@OIT 00O0), yrBepkaeHHass NpUKa3oM MUHHUCTEpPCTBA NpOCBeIeHust Poccuiickoit
Deneparun ot 18.05.2023 Ne 370 «OO6 ytepkaeHun (enepanbHoil oOpasoBaTeNbHON
pOrpaMMbl OCHOBHOTO o01iero odpasoBanus» (3apeructpuponad 12.07.2023 Ne 74223);
Canurapnsie npasuna CIT 2.4.3648-20 «CaHuTapHO-3IHAEMHOJIOTHYECKHe TpeOOBaHHS
K OpraHu3alMsM BOCIMUTAHUS M OOYYEHHUs, OTHbIXa U O3AOPOBJICHHUS JeTed W
MOJIOAEKW»,  YTBEP)KIAEHHBIX  IOCTAHOBJEHHEM  [JlaBHOrO  rocyAapCTBEHHOI'O
canutapHoro Bpauda Poccutickoit @enepaunu ot 28.09.2020 Ne28 (nanee — CII 2.4.3648-
20);

Canurapssle npasuna u Hopmbl CanlluH 1.2.3685-21 «I'uruenuueckue HOpMaTUBBI U
TpeboBanus k obecredyeHuro Oe3omacHOCTH u (Win) Oe3BPETHOCTH MJIST 4YeJIOBEKa
dakTOopoB  cpempl  OOWTaHUS»,  YTBEPXKIEHHBIX  IMOCTAHOBJIEHHEM | J1aBHOTO
rOCYJapCTBEHHOIO caHuTapHoro Bpauda Poccuiickoit ®@enepaunu ot 28.01.2021 Ne2
(manee - CanlluH 1.2.3685- 21);,

Ycrap MBOY COIII Ne 21 r. Canbcka,

ITonosxenue o padounx nporpammax MbBOY COIII Ne 21 r. Canbcka,

Kanennapubiit yuebnbiii rpaduk Ha 2023-2024 yuebHblii rox;

Pacriucanne ypokos Ha 2023-2024 yueOHblii rof.



COAEPKAHUE OBYUYEHUA

8 KJIACC

TeopeTnueckne 0oCHOBbI HHPOPMATHKH

Cucrembl cHHCJICHHUS

HenosunmoHHble W TNO3MLMOHHBIE cHUCTeMbl cuucieHus. Aungasut. OcHOBaHHE.
Pa3zBépHyTas ¢opma 3amucu uyucna. llepeBon B NECATUYHYIO CHUCTEMY YHCEN, 3aIMCAHHBIX B
IOPYTUX CUCTEMAax CUUCIIEHMUSI.

PumMmckas cuctema CUMCIEHUsI.

JBonunas cucrema cuucineHus. llepeson nenbix umcen B npepenax or 0 mo 1024 B
JBOUYHYIO CHCTeMy cuucieHus. BoceMepuunas cucrema cuucienus. llepesox uucen wus
BOCBMEPHYHON CUCTEMbI B IBOMYHYIO M IECITHYHYIO CUCTeMbI B oOpatHo. lllecTHanmarepuyHast
cucreMa cuucinenus. IlepeBox dmcen H3 IIECTHAAUATEPUYHOM CHUCTEMBI B JIBOUYHYIO,
BOCBMEPHYHYIO U IECITUYHYIO CHCTEMBI U OOpaTHO.

ApudpmeTnueckue oneparyui B IBOUIHON CUCTEME CUNUCIICHUS.

DJIeMeHThl MATEeMATHYECKOH JIOTHKH

Jlornueckue BrickasbiBaHMs. Jlormueckue 3HaueHUs BbICKAa3bIBAHUNH. DJE€MEHTAapHbIE U
COCTaBHBIE BbICKa3blBaHMA. Jlormdyeckwe omnepanuu: «uW» (KOHBIOHKLHUS, JIOTHYECKOE
YMHOKEHHE), «WI» (AU3BIOHKLHS, JIOTHYECKOE CIIOKEHUE), «He» (JIOTUYECKOe OTPULIAHUE).
IIpuopurer noruueckux onepaunii. OnpeneneHne ICTUHHOCTH COCTABHOTO BbICKA3bIBAHUSA, €CIIN
M3BECTHBI 3HAYEHUs] ICTUHHOCTH BXOJSIINX B HErO 3JIEMEHTAPHBIX BbICKa3blBaHUM. Jlornueckue
BbIpakeHus. llpaBuma 3ammcu jorudeckux BeIpakeHHH. IlocTpoeHne TaOMWIl HUCTUHHOCTH
JIOTUYECKUX BbIPAXKEHUII.

Jloruyeckue 31eMeHTbl. 3HAKOMCTBO C JIOTHYECKHMU OCHOBAMU KOMITBIOTEPA.

AJropuTMBI M IPOrpAMMHUPOBaHHUE

HNcnonnuTes 1 anropuT™Mbl. AJIrOpUTMHYECKHE KOHCTPYKLUH

ITonsaTue anropurma. McnonHurenu ajiropuTMoB. AJITOPUTM Kak IUIaH YIIpaBJIE€HUS
VCIIOJTHUTENIEM.

CrotictBa anroputrma. CriocoObl 3amuicu anropurma (CIOBECHBIH, B BHAE OJOK-CXEMBI,
porpamMmma).

AnropurMuueckue KOHCTpYKUMH. KOHCTpykiusi «cinenoBaHue». JIMHEHHBIH aaropuTm.
OrpaHW4eHHOCTb JIMHEHHBIX aJIrOPUTMOB. HEBO3MOKHOCTb IPEAYCMOTPETh 3aBUCHMOCTD
MOCJIEI0BATEIbHOCTH BBIMNOJHIEMbIX AEMCTBUI OT MCXOIHBIX AaHHBIX.

KoHcTpykuust «BeTBICHHEY: TIOJIHAS U HENoJHasi GOopMbl. BrIMONHEHNE U HEBBITIOJHEHNE
yCIOBHs! (MCTHHHOCTD U JIOXKHOCTH BbICKa3bIBaHUs). [IpOCTBIE B COCTaBHBIE YCIOBUSL.

KoHcTpykLus «IOBTOpEHUs»: LUKJIbl C 3aJaHHBIM YHCIOM MOBTOPEHMH, C YCIOBHEM
BBIMIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

PazpaboTka ans GopMaIbHOTO HCIIOJNIHUTENS ajJrOpUTMa, MPHUBOISIIErO K TpeOyeMomy
pe3yJibTaTy INPH KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3paboTka HECIOKHBIX aJrOPUTMOB C
UCTIOJIb30BAHUEM IIUKJIOB M BETBJICHUH A1 yIpaBieHHs (POPMAIbHBIMH HCIIOJIHHUTEISMH,
takuMu kak Pobot, Uepemamka, YepréxxHuk. BhiMmojHEHWE ajJropuTMOB BpPYYHYHO W Ha
komnbroTepe. CHHTaKCHUECKUE | JJorndeckne omuoOku. OTKa3bL

SA3bIK NporpaMMupoBaHHs



Aseik  mporpammupoBanus  (Python, C++, TIlackans, Java, C#, IllkonpHbIN
AnroputMuueckuil A3bIK).

Cucrema mporpaMMHpPOBAHUS: PEIAKTOP TEKCTA MPOTPAMM, TPAHCIISATOP, OTIATIHK.

[TepemenHast: Tur, ums, 3HaueHe. Llenbie, BeIeCTBEHHBIE 1 CUMBOJIbHBIC TIEPEMEHHBIE.

Omneparop npucauBanHusi. ApupMeTHYeCKHe BBIPAKEHHUS] M TMOPSOOK WX BBIYUCICHUS.
Omnepanyu ¢ eIbIMU YHUCIIAMU: LEJIOYHCICHHOE AEJICHHEe, OCTATOK OT JACJICHUS.

Berenennst. CocraBHbIe yCIOBHA (3aMUCh JIOTHUECKUX BBIPAKEHUH HAa M3y4aeMOM SI3BIKE
nporpaMMupoBanus). HaxoskaeHne MEHUMyMa U MaKCUMyMa U3 JIBYX, TPEX U UETBIPEX YUCEII.
Pemenne kBagpaTHOTO YpaBHEHUsI, UMEIOIIETO BEIECTBEHHBIE KOPHU.

Jmanoroast OTJIafika MPOTrpaMM: MOLIAroBOE BHITIOJIHEHUE, MPOCMOTP 3HAUYCHUI BEJINYHH,
OTJIAIOYHBINA BBIBOA, BHIOOP TOUKU OCTAHOBA.

Hukn ¢ ycnoueM. Anroput™ EBkinmaa muis HaxokaeHus: Hanbobiiero o0mero IenuTens
IBYX HaTypaJbHBIX 4rces. Pa30neHne 3amicu HaTypajibHOTO YMCIIA B MO3ULHOHHON CHCTEME C
OCHOBaHHMEM, MEHBIIINM WM paBHbIM 10, Ha OTAEIBHBIE TUPPHI.

uks ¢ mepeMeHHOH. ANTOPUTMBI TPOBEPKH JEITUMOCTH OJHOTO LIEJIOr0 YHCIIa Ha APYToe,
MPOBEPKH HATYPAIBHOTO YMCJIA HA TIPOCTOTY.

O6paboTrka  CUMBOJIbHBIX  JaHHBIX. CUMBOJBHBIE  (CTPOKOBBIE)  MEPEMEHHBIE.
ITocumBonbHass oOpadotka crpok. Ilogcuér dYacTOTBI TOSBICHHS CHMBOJIA B CTPOKE.
Berpoennbie GyHkiuu st 00paboTKH CTPOK.

AHAJH3 AJrOPUTMOB

OmnpeneneHne BO3MOXKHBIX PE3yJbTaTOB PaOOThl alrOpUTMa IPH JAHHOM MHOXKECTBE
BXOIHBIX JaHHBIX, ONPEAENCHHE BO3MOXKHBIX BXOAHBIX JAHHBIX, MNPHUBOISAIUX K JaHHOMY
pe3yJbTarty.

9 KJIACC

Hudposasi rpaMOTHOCTL

I'no6anbHas cerb HTepHET M cTpaTeruu 0€30NMACHOrO NMOBeICHUSI B Hel

I'noGanbhass cerb Mutepuer. IP-anpeca yznoB. CereBoe XpaHeHHE NaHHBIX. MeTOMbI
WHIMBUAYAJIbHOTO M KOJUIEKTUBHOTO pa3MerneHus: Hopol nHGopmarmn B UHTepHere. bonbimne
naHHble (MHTEPHET-IaHHbIC, B YACTHOCTHU JIAHHBIE COLIMAJIbHBIX CETEH).

IMousTHe 00 nHpOpPMATMOHHOW 0e30TMacHOCTH. YTPo3bl HHPOPMAIIMOHHOW 0€30TacHOCTH
npu padote B rinobajJpbHON CceTH W MeToAbl mpoTuBoAeiicTBus uM. llpaBuma Oe3omacHOM
ayreHTu(uKanuu. 3amura JuuHOW wuHpopmaumu B HHTepHere. besomacHele crparerun
nosenernss B MutepHere. [IpenynpeskneHne BOBIEUEHUS B NECTPYKTUBHbIE U KPUMHHAJbHBIE
(bopMBI ceTeBoit aKTUBHOCTH (KHOEpOYILITHHT, (PUIIUHT U Ipyrue Gopmbl).

PaGota B uHpOpMALIHOHHOM NIPOCTPAHCTBE

Buner nesrensHoctn B MHTEpHETE, MHTEPHET-CEPBHCHI. KOMMYHHKAL[HOHHBIC CEPBUCHI
(mouroBast ciyk0a, BHUIEO-KOH(EPEHI-CBs3b M APYTHe), CHPAaBOYHBIC CIY)XKObI (KapThl,
paclucaHus W IPYrue), MOUCKOBBIE CITy:KOBI, CITY:KObI OOHOBJICHUS IPOTPAMMHOTO 00eCTeueHus
u npyrue ciyxkOpl. CepBHCHI rocymapcTBeHHbIX yciyr. OOnadHble XpaHWININA JaHHBIX.
Cpencrea coBMecTHOM pa3paboTku MOKyMeHTOB (oHnakH-oducekl). [Iporpammuaoe obecniedenue
KaKk BeO-CepBUC. OHJIAHOBBIE TEKCTOBbIE U rpaduyuecKue pPemakTOphl, Cpedbl pa3paboTKu
IPOTPaMM.

Teopernyeckue 0CHOBbI HHPOPMATHKH

MopenupoBaHue KAK MeTO] MO3HAHHUS



Mopens. 3agauu, pemaeMble ¢ MOMOIIBI Moaenuposanus. Knaccudukanum mopeneit.
MarepuanpHbeie (HaTypHbIE) W WHPOPMALMOHHbIE Monenu. HempepbBHbIE U AMCKPETHBIE
monenu. MwmuraumonHele Mmopenn. HWrposbie momenu. OueHka aneKBaTHOCTH —MOJENH
MOJIETUPYEMOMY OOBEKTY M LIEJISIM MOJIEITMPOBAHUS.

Tabnmuunbie Monenu. Tabnmuia kak mpeacTaBieHUe OTHOIICHUS.

baser nanspix. OTOOP B TAONHLIE CTPOK, YAOBIETBOPSIOMINX 33JaHHOMY YCIIOBHIO.

I'pad. Bepmuna, pebpo, myts. OpueHTHPOBAHHBIE I HEOPUEHTHPOBAHHBIE Tpadbl. JmHa
(Bec) pebpa. BecoBas marpuma rpada. JnuHa mytm Mmexay BepmuHamu rpada. [Toumck
ONTUMAJILHOTO MyTH B rpade. HayampHast BepiinHa (MCTOYHHK) U KOHEYHAsl BEPIIMHA (CTOK) B
OpUEHTHPOBAaHHOM rpade. BrrmcieHne xoguuecTBa MyTed B HANPABICHHOM AalMKINYECKOM
rpade.

Hepeso. Kopenn, Bepmmna (y3en), juct, pedpo (myra) nmepesa. Bricota nepesa.
Ionnepeso. [IpumMepsl HCONB30BaHMS AepeBbeB. Ilepedop BapHaHTOB ¢ MOMOIIBIO AEPEBA.

ITonsiTHe MaTeMaTHUeCKON Mopenw. 3amayd, pelaeMble C IMOMOIIBI0 MaTEMAaTHYECKOrO
(KOMITBIOTEPHOTO) MoAenupoBanus. OTINYHe MaTeMaTHYECKOW MOZIETH OT HaTypHOH MOJAETH U
OT CJIOBECHOTO (JIUTEPAaTypPHOTO) OMHCAHUS OOBEKTA.

Ortanbl  KOMITBIOTEPHOTO  MOAENHMPOBAHHUS.  IOCTAHOBKA  3a7ayd,  IOCTPOCHHE
MaTeMaTHYeCKOH  MOnenu, MNporpaMMHas — peajlu3auus, TECTUPOBAHHE, IPOBEICHHE
KOMIBIOTEPHOTO 3KCIIEPHMEHTA, aHAJIU3 €r0 Pe3yJIbTATOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI H IPOrPAMMHPOBAHHE

Pa3paboTka anropurmMoB M nporpamMm

Pasbuenne 3amaunm Ha momszamaun. CocTaBieHHE QJTOPUTMOB U MPOTPaMM  C
UCTIOJIb30BAHUEM BETBJICHUIN, IMKJIOB M BCIIOMOTATENbHBIX AJTOPUTMOB [UI yIPAaBJICHUS
ucnojgauTeneM PoOOT minm IpyruMu MCHONHUTENSIMH, TakMMH Kak YUepenamka, UepTExXHUK U
APYTHMH.

Tabnuunele BenuumHbl (MaccuBbl). OmHOMepHble MaccuBbl. COCTaBJIEHHE W OTJIAAKA
NPOTpPaMM, PEATH3YIOIIHUX THUIIOBBIE aJrOPUTMBbI OOPAOOTKH OIHOMEPHBIX YHCIOBBIX MAaCCHUBOB,
Ha OJHOM U3 si3bIKOB mporpammupoBanusi (Python, C++, Ilackamb, Java, C#, IIkonbHbIi
AnroputMuueckuil  fI3BIK): 3alOJIHEHWE YHCIOBOTO MAacCHBAa CIyYailHBIMH YHCIIAMH, B
COOTBETCTBUHU C (POPMYJION MM MyTEM BBOJA YHCEN, HAXOXKACHHUE CYMMBI JIEMEHTOB MAacCHBA,
JUHEWHBI TIOMCK 3aJaHHOrO 3HAYeHWs] B MAcCHUBE, TMOACYET SJIEMEHTOB MAacCCHBA,
yIOBJIETBOPSIOUINX 3aJaHHOMY YCJIOBHUIO, HAXOXXIEHHE MHUHHUMAJIbHOTO (MaKCHMAJBHOTO)
sneMeHTa MaccuBa. COPTHPOBKA MacCHBa.

O6paboTka TOTOKa  JAHHBIX.  BBIYUCICHHE  KOJUYECTBA, CYMMBI,  CPEIHEro
apru(pMeTHIECKOTO, MHHHMaJIBHOTO u MaKCHMAaJIbHOTO 3HAYCHHUS 3JIEMEHTOB
MOCIIEIOBATEIBHOCTH, YAOBJIETBOPSIIOLINX 3aJaHHOMY YCIIOBHIO.

YnpasJienue

VYnpasnenune. Curnan. ObparHast cBsi3p. [lonmyueHne CHUTHAJIOB OT LU(POBBIX AATIYUKOB
(xacaHus1, pacCTOSIHUS, CBETA, 3ByKa U apyroro). [IpuMeps! ncnonbp30BaHus MPUHLIKIIA OOpaTHON
CBSI3M B CHCTEMAax YIPABJICHHUsS] TEXHHUYECKHMMH YCTPOMCTBAMH C MOMOIIBIO JATYHUKOB, B TOM
qrciie B pOOOTOTEXHHUKE.

IIpumeprr  poOOTH3MPOBAHHBIX  CHUCTEM  (CHCTEMa  YIPAaBJICHUS  [BIKEHHEM B
TPAHCIIOPTHOH CHUCTEME, CBapOdYHAs JIMHHUS AaBTO3aBOJA, ABTOMATH3HMPOBAHHOE YIPaBJICHUE
OTOIUIEHHMEM JIOMa, aBTOHOMHAsl CHCTEMa YIIPABJICHUS TPAHCIIOPTHBIM CPEIACTBOM M Ipyrue
CHCTEMBI).

HNHpopmanoHHbIE TEXHOJIOTHH



DIeKTPOHHBbIE TA0JIHIIBI

IMousTue 006 snexTpoHHBIX Tabnmuax. TUIBI JaHHBIX B sUEHKAX 3JIEKTPOHHON TaOJUILIBI.
PenaxtupoBanne u popmarupoBanue tabaun. BerpoeHHble (PYHKLINU IS TOMCKA MAKCHMYyMa,
MUHHUMyMa, CYMMBbl U cpenHero apudmerudeckoro. COpTHPOBKA HAHHBIX B BBIACICHHOM
mnanazoHe. lloctpoenne muarpamMm (rECTOrpaMMa, KpyroBas —[OuarpaMma, TOYedHas
auarpaMma). Beibop THna guarpammsl.

[Ipeobpazosanue Gopmyn npu KonmupoBaHuH. OTHOCHUTENbHASL, a0COMIOTHAS U CMELITaHHAS
azpecarusi.

YCoBHBIE BBIUUCIICHUS B 3JEKTPOHHBIX Tabinuax. CyMMUpOBaHUE U MOJACUET 3HAYCHUH,
OTBeHaAOImuX 3agaHHOMy ycioBuio. O6pabdoTka Oonpiinx HAOOPOB HaHHBIX. YHCIEHHOE
MOJIEIUPOBAHHE B HJIEKTPOHHBIX TaOIHMLIAX.

NudopmannoHHbie TeXHOJOTHH B COBPEMEHHOM 001ecTBe

Ponp mH(MpOPMAITMOHHBIX TEXHOJOTUH B Pa3BUTHH SKOHOMHKH MHpA, CTPAHBI, PErHOHA.
OTkpbITBIE 00pa30BATEIbHBIE PECYPCHL.

IIpodeccun, cwsizaHHBle ¢ HHOOPMATHKOW M HWHPOPMALMOHHBIMH TEXHOJOTHSIMU. BeO-
IU3aiiHep, MPOrPaMMHUCT, Pa3pabOTUNK MOOMIIBHBIX MPHIJIOKEHHH, TECTUPOBILINK, apXUTEKTOP
MPOTPAMMHOTO 00ECTIEUEHHSI, CIIEIHAIIMCT 110 AHAIU3Y JAaHHBIX, CACTEMHBINH aJIMUHICTPATOP.



INIAHUPYEMBIE PE3YJIbTATHI OCBOEHMA IMPOI'PAMMOBI no
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Uzydenune mHPOpPMATHKH Ha YPOBHE OCHOBHOrO o0mero oOpa3oBaHHUs HAIMpPAaBIEHO HA
IOCTH)KEHHE OOYYaIOIIUMUCS JIHYHOCTHBIX, METANPEAMETHBIX U TMPEAMETHBIX Pe3yJbTaTOB
OCBOEHHSI COZIep KaHMsI yueOHOTO mpenMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yJIbTaThl MMEIOT HAIMPaBIEHHOCTh HAa pEIIeHHWe 3a1a4 BOCITUTAHUS,
Pa3BUTHS U COLMAN3ALIH O0YJarOINXCsl CPEACTBAMU YIeOHOTO Ipeamera.

B pesynbrate usydenus wHGOpPMATHKM Ha YPOBHE OCHOBHOrO 0OOIIero oOpa3oBaHHS Y
obyuaromerocs OyayT chOpMHUPOBAHBI CIEAYIOIINE IMYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOro BOCMUTAHUA:

LIEHHOCTHOE OTHOIIIEHWE K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACIIEINIO, TIOHUMaHNE 3HAYEHMsI HHPOPMATHKH KaK HayKH B YKU3HH COBPEMEHHOTO OOIIECTBa,
BJIaJICHHE TOCTOBEPHOM WH(POPMAIIHEH O TEPETOBBIX MHPOBBIX U OTEUECTBEHHBIX JTOCTIIKEHHSIX
B oOmactu uHpopmMaTuku U MHGOPMAIIMOHHBIX TEXHOJIOTHI, 3aHHTEPECOBAHHOCTb B HAyYHBIX
3HaHUAX O IH(POBOI TpaHCHOPMAIIHA COBPEMEHHOTO O0IIECTBA,;

2) AyXOBHO-HPABCTBEHHOI0 BOCIIHUTAHUS:

OpHEHTAIMS] Ha MOpaJbHbIE IEHHOCTH M HOPMBI B CHUTYAIlMsIX HPaBCTBEHHOrO BbIOOpaA,
TOTOBHOCTH OIIEHMBATh CBOE TOBEJECHHME U TOCTYIIKH, a TaK)Ke MOBENCHHE U MOCTYIKU IPYTUX
JFONEl ¢ TMO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHHS TMOCIEACTBUI
MOCTYIIKOB, aKTHBHOE HEMPUSATHE aCOLMAJIBHBIX TIOCTYIIKOB, B TOM Yrciie B UHTepHeTe;

3) rpa)aaHCKOro BOCIIUTAHUS:

npeCTaBjIeHre O COLHANBHBIX HOPMAaxX M TMPABHUJIAX MEXJIUYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHBE, B TOM YHCJI€ B COLMAJBHBIX COOOIIeCcTBaX, COOM0IeHNe npaBmil 0€30MacHOCTH, B
TOM YHCJI€ HABBIKOB O€30MAacHOrO TMOBEEHHs B MHTEPHET-CPee, TOTOBHOCTb K Pa3HOOOpa3HOMH
COBMECTHOMN JMEATENIbHOCTH TMPH BBIMOJIHEHHH Yy4YeOHBIX, IMO3HABATENbHBIX 3a7ad4, CO3MaHUU
yueOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOMOHUMAHUIO M B3aUMOMOMOINM B MPOLECCe 3TOM
yueOHOM HeATebHOCTH, TOTOBHOCTD OIIEHHBATH CBOE MOBEIEHHE U MOCTYIKH CBOMX TOBAPHIIEH
C TMO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM € YIETOM OCO3HAHMUS TIOCIIEACTBHI MOCTYIIKOB,

4) HeHHOCTeH HAYYHOI0 MO3HAHUSI:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHYECKUX MPENCTABICHUI 00 uH(pOpPMALIIH,
UHPOPMALIMOHHBIX — Mpoleccax W HMHOOPMAIMOHHBIX  TEXHOJOTUAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTHKHU U COCTABISIONINX 0A30BYIO
OCHOBY JIJIsl TOHUMAaHUSI CYIIHOCTU HAYYHOU KapTHHBI MUPA,

uHTEepeC K OOYYeHMIO M TO3HAHUIO, JIFOOO3HATENBbHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHHI0, OCO3HAHHOMY BbIOOPY HAMPABJIEHHOCTH U YPOBHS OOyUeHHs B AajbHEHIIeM;

OBJIaICHNE OCHOBHBIMH HaBbIKAMH HCCJIEIOBATEIbCKOM EATENbHOCTH, YCTaHOBKA Ha
OCMBICJIEHHE OMbITa, HAOMIONCHUH, MOCTYNKOB M CTPEMIICHHE COBEpIIEHCTBOBATH IMyTH
TOCTH)KEHHUS] HHANBHUYaJbHOTO U KOJUIEKTUBHOTO OJIaromoy s,

c(OPMHUPOBAHHOCTh ~ WH(POPMAILMOHHOW  KYJbTYpbl, B TOM  YHCJ€  HaBBIKOB
CaMOCTOATENBHOM paboThl ¢ y4eOHBIMH TEKCTAMH, CIIPABOYHON JIUTEPATYPOid, pa3HOOOpa3HBIMU
cpeacTBaMu WH(POPMAIMOHHBIX TEXHOJIOTHMH, a TAKXKE YMEHHs CaMOCTOSITEJbHO OIpPENeNsiTh
nenu cBoero oOydeHus, CTaBUTh U (HOPMyNUPOBaTh IJIsi ceOsi HOBBIE 3amadu B yuéde o
MO3HABATEIbHON MEATENIbHOCTH, pa3BUBATh MOTHBbI M HMHTEPEChl CBOEH MO3HABATENbHOMN
IeSTeNIbHOCTH;



5) popmupoBaHus KyJABTYPHI 310POBbSI:

OCO3HaHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10POBbIO, YCTAHOBKA
Ha 370pOBBIH 00pa3 XKM3HM, B TOM YHUCJIE U 3a CUET OCBOCHHUS MU COOMIONEHUs] TpeOoBaHMI
0e30macHOH 3KCIUTyaTalluy CPENCTB MH(POPMALMOHHBIX H KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) TPyAOBOro BOCTIMTAHHUS:

UHTEpeC K MPAKTUIECKOMY M3Y4YEeHHUIO npodeccuii 1 Tpyaa B cdepax mpodeccCHOHATbHON
IESATEIbHOCTH, CBSI3aHHBIX C HMH(OPMATHKOH, MPOrPpaMMHPOBAHHEM W WH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTIKEHHMAX HAYKHM MHOOPMATHUKH M HAYYHO-TEXHUYECKOTO
nporpecca,

OCO3HAHHBI BBIOOP W TMOCTPOEHHE WHAMBUAYyAJIbHOH TPAaeKTOpUHM OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHH;

7) 3K0JI0rH4eCKOro BOCIIMTAHUS:

OCO3HaHHE III00ATBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel UX PeIleHHs, B TOM
YHCIie ¢ Y4ETOM BO3MOXKHOCTEH HHYOPMAILTMOHHBIX 1 KOMMYHHKALIMOHHBIX TEXHOJIOTHH,

8) amanTanum oO0yyamomerocsi K HW3MEHSIIOIIUMCS YCJIOBHUSIM COLHAJIBHOH H
NPHPOAHOH Cpeabl:

OCBOEHHE OOYYaIOIIUMHUCS COIMAJIBHOTO OTBITa, OCHOBHBIX COLMAJNBHBIX POJIEH,
COOTBETCTBYIOIIUX BEAYLIEH JEsITeIbHOCTH BO3PacTa, HOPM M MpPaBHJ OOIIECTBEHHOTO
noBeaeHHs, (OPM COLMAIBHON KM3HM B IPyMIax U cooOIIecTBax, B TOM YHCIE CYLIECTBYIOIIUX
B BUPTYaJIbHOM IPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3yJibTaThl OCBOCHHMS NPOrpaMMbl N0 HHOOPMATHKE OTPAKAIOT
OBJIaAICHUE YHUBEPCAJIbHBIMHU yueOHBIMU NEHCTBUSIMU - MO3HABATENILHBIMU,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMU.

I[lo3naBaTebHBIE YHHBEPCAJbHbIE YUeOHbIe JeHCTBHS

Bba3oBble Joruueckue qeHCcTBHA:

yMEHHE OMpeAeNsiTh TMOHSATHS, CO3/aBaTh OOOOINEHUs, YCTAHABJIWBATH AQHAJIOTHH,
KJIacCU(PUIIMPOBATh, CAMOCTOSITEIBHO BHIOMPATh OCHOBAHUSI M KPUTEPUHU ISl Kiaccu(pUKaimy,
YCTaHABJIMUBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKUE PACCYKICHUS, NEJaTh
YMO3aKJIFOYeHUsI (HHIYKTUBHBIE, NEAYKTUBHBIE U 110 aHAJIOTHH) U BHIBOABI,

yMEHHE CO3M1aBaTh, MPUMEHATh U MPeoOpPa30BbIBATL 3HAKH M CUMBOJIBI, MOJEIH U CXEMbI
IUTSL pelieHust yueOHbIX U MO3HABATEIbHBIX 33134,

CaMOCTOSITEIBHO BBIOMpATh Croco0 pelneHus: yueOHOW 3amadu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIIEHUs, BbIOUpaTh Haubojee NOOXOMSAIIMA C YY4ETOM CaMOCTOSITEIBHO
BBIICJICHHBIX KPUTEPHUER).

Ba3oBble Hccaea0BaTeIbCKHE EHCTBHS:

(bopMyIUpPOBaTh BOMPOCH], (PUKCUPYIOIIUE PA3PbIB MEXKIY PEANbHbIM H KeJATeIbHBIM
COCTOSTHUEM CUTyalnu, 0ObEKTa, U CAMOCTOSATEIBPHO YCTAaHABIMBATH HICKOMOE U JAHHOE,

OLICHHBATh HA MPUMEHHMOCTb U JOCTOBEPHOCTb HH(OPMAIUIO, IMOJYYEHHYIO B XOIE
HCCIIENOBAHUSI,

MPOTHO3UPOBATh BO3MOJKHOE JalibHEHIee pa3BUTHE MPOLECCOB, COOBITHA MW WX
MOCJICACTBUS B AHAJIOTMYHBIX WJIH CXOJHBIX CUTYAIUSX, a TAKIKE BBIABUTATD MPEIIOJIOKEHHS 00
WX PAa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ unopmanueii:
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BBISIBJIATE Ne(UIUT UHPOPMALIUK, AAHHBIX, HEOOXOIUMBIX Il PELICHUS IMOCTABJIEHHON
3am1a4uy;

NPUMEHSTh Pa3IMYHbIE METOIbl, MHCTPYMEHTBI M 3alpoChl MpPHU TIOUCKE M OTOOpe
uHpOpPMALMK WJIM AAHHBIX M3 HCTOYHUKOB C Y4YETOM MpPEUIOKEHHOW y4eOHOW 3amaud u
3alaHHBIX KPUTEPHEB,

BbIOMpPATh, AHAJIWU3UPOBATh, CHUCTEMATHU3UPOBATH U HWHTEPIPETUPOBATH HHMOPMALHIO
Pa3IUYHBIX BUAOB U (POPM MPEACTABICHHUS,

CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAJBbHYIO (OpMYy MpencTaBieHus HHPOpMauuu W
WUTFOCTPUPOBATH PellaeMble 3aa4l HECIOXKHBIMH CXeMaMHU, JUarpaMMaMH, HHOU rpadpukoi u
UX KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTb MHPOPMALMU TO KPUTEPHSIM, MPEUIOKEHHBIM YUYUTEIEM WU
cOpMyIUPOBAHHBIM CAMOCTOSITENBHO;

3¢ PEKTUBHO 3aIIOMHHATD U CUCTEMATH3UPOBATh HH()OPMALIHIO.

KomMMyHHuKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE qelCTBUS

Oo0menne:

COMOCTABIISITH CBOM CYKIACHHS C CYXIEHUSMH JpYyrUX YYaCTHHKOB JIMAJIOTa,
oOHapyKUBaTh Pa3jIMYUe U CXOJCTBO MO3HLINH;

nyOJNIMYHO  TIPEACTABJIATbH  PE3YJIbTATBl  BBIMOJHEHHOTO  OMBITa  (PKCIEPUMEHTA,
UCCJICZIOBAHUS, MMPOEKTA),

CaMOCTOATENBHO BBIOMpATh (OpMAT BBICTYIUIGHHS C YYETOM 3a7ad MPE3eHTALUN U
0CcOOEHHOCTEH ayTUTOPUH U B COOTBETCTBUH C HUIM COCTABJISITh YCTHBIE M MUCbMEHHBIE TEKCTHI C
UCTIOJIb30BAHHUEM HILTIOCTPATHBHBIX MAaTEPHAJIOB.

CoBMecTHas1 1eITeJILHOCTD (COTPYAHHYECTBO):

MOHMMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAMBHAYAJIbHOH pabOThI mpH
peLIeHnH KOHKPETHON poOJIeMbl, B TOM YHCIIE TIPU CO3AaHUU MH(POPMALIMOHHOTO MPOIYKTA;

NPUHUMATh LIeJIb COBMECTHOW HH(OPMALIMOHHOM NeATeNbHOCTH Mo cbopy, oOpaboTke,
nepenave, GopMaan3anuyu WHPOPMALNH, KOJUIEKTUBHO CTPOUTH IEHCTBHA MO €€ NOCTHKEHHIO!
pacIpenensTh PoJH, JOTOBApUBATHCS, OOCYKIATh MPOLECC U PE3YJIbTAT COBMECTHON PadOTHI;

BBITIOJIHATE CBOKO 4acThb paboTel ¢ MHpopManued min WHPOPMALHOHHBIM IPOIYKTOM,
IOCTUTasl KAUECTBEHHOTO Pe3ysbTaTa Mo CBOEMY HANPAaBICHHUIO U KOOPAMHUPYS CBOM ACHCTBUS
C IPYTMMH 4JIeHAMU KOMaH/IbI,

OLICHUBATh KA4e€CTBO CBOETO BKJIAAA B OOIMH WH(POPMALMOHHBIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO C(HOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS,

CPaBHUBATb PE3yJbTAThl C HCXOAHOM 3afaueil W BKJIAJ KKAOTO UJIEHA KOMAaHABI B
IOCTH)KEHHE PE3YJIbTATOB, PasfensaTb c(epy OTBETCTBEHHOCTH M TPOSBIATH T'OTOBHOCTH K
NPEIOCTABJICHUIO OTYETA MEePe]] TPYIIOH.

PeryasiTuBHbIe yHHBepCAJIbHbIE YUeOHbIE 1eHCTBHSA

Camoopranu3anus:

BBISIBJIATD B )KU3HEHHBIX U YUEOHBIX CUTYalUsX MPOOIEeMBbl, TPEOYIOIIHNE PELIeHNS,

OPHUEHTHUPOBATHCS B PA3JMYHBIX MOAXONAX K MPHHATHIO pelIeHUH (MHIANBHAYAJIbHOE
NPUHATHE PELISHHUH, TPUHITHE PEIICHUH B IpyIIe),

CaMOCTOATEIBHO COCTABJISITh AJNTOPUTM peIleHHs 3a1auyu (WM €ro 4acTh), BBIOMpPATh
crnoco® pewmeHust y4eOHOW 3amadnd € y4ETOM HMMEIOLIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh NpeAiaraeMble BAPUAHTHI PeLeHUH;
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COCTaBJISITh IUIaH JefcTBHH (TUlaH peanu3aluyd HAMEUEHHOTO ajrOPUTMAa pPELIeHHs),
KOPPEKTHPOBATDH MPENJIOKEHHBIH aJITOPUTM C YIETOM MOJYYEHHUST HOBBIX 3HAHUH 00 M3ydaeMom
0OBEKTE;

AenaTh BbIOOP B YCJIOBHSIX NMPOTHUBOPEUNBON MHYOpPMALUU U OpaTh OTBETCTBEHHOCTDH 34
peLeHwue.

CamoxoHTpoOJb (peduexcus):

BJIAZIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U pe(IIEKCHH,

JaBaTh OLICHKY CUTYALUH H MPeUIaraTh IaH €€ N3MEHEHNS,

YUUTBIBATh KOHTEKCT M MPENBUACTb TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTb IIPHU
pewmeHnn y4eOHOM 3a1a4uu, aJanTUPOBATh PEIIEHNE K MEHSIOIIUMCS OOCTOSITENTbCTBAM;

OOBSICHATh TPUYHMHBI JOCTIDKEHHS (HEOOCTWIKEHHs) pPe3yJbTaTOB HH(POPMALMOHHON
IESATEIbHOCTH, [aBaThb OLIEHKY MPHOOPETEHHOMY OMBITY, YMETh HAaXOIUTh MO3UTHBHOE B
MPOU3OIIEAIIEH CUTYaLUH,

BHOCHUTb KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIIHXCS
CUTyallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HHUKIIUX TPYIHOCTEH,

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBHSIM.

IMOLMOHAJIbHBII HHTEJIEKT:

CTaBHUTH ceOs1 HA MECTO IPYrOro 4eJOBeKa, TOHUMATh MOTUBBI U HAMEPEHUS IPYTOTo0.

lpunsiTue cedst u aApyrux:

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJHMPOBATH BCE BOKPYT AK€ B YCIOBHUSX OTKPBITOTO
JO0CTyNa K JIF0OBIM 00béMaM HH(POPMALTIH.

NPEIAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 8 knacce y odyuaromierocs OyayT cOpMHUPOBAHBI CIIEAYIOIIHE YMEHUSI:

MOSICHATh HA MPUMEPAax pa3JIuyusl MEXKAY TMO3ULUHUOHHBIMH U HEMO3WLUOHHBIMHU
CHUCTEMaMU CUUCIICHUS,

3aMKUChIBATh M CpaBHUBATH Lenble ducia or 0 go 1024 B pa3sauyHBIX MNO3ULIMOHHBIX
chucTeMax CUUCIeHHs (C OCHOBaHMsIMU 2, 8, 16), BBIMONHATH apupMeTHUeCKHue Oonepanyu Haj
HUMU,

PacKpbIBaTh CMBICJI TMOHSTHI «BBICKA3bIBAHUEY, «JIOTHYECKAsl OMEpaLUs», «JIOTHYECKOE
BBIPAKEHUEY,

3aMUCHIBATH JIOTHUECKUE BBIPAKEHUSI C UCIOJB30BAHUEM NU3IBIOHKIWH, KOHBIOHKLIUU H
OTPULIAHUS, OMPEAENISITh HCTUHHOCTh JIOTHYECKUX BBIPAXKEHUN, €CITU HW3BECTHBI 3HAUYEHUS
UCTUHHOCTH BXOMSIIUX B HErO MEPEMEHHBIX, CTPOUTH TAOJIHIBI HCTUHHOCTU JJISI JIOTHYECKUX
BBIPAKECHUIA,

PacKpbIBaTh CMBICT TOHSATHUH UCTIONHUTENb», «AJITOPUTMY, «IIPOrpamMmay, MOHUMAs
Pa3HUILly MEXKAY YIOTPeOIeHNEM 3THX TEPMUHOB B OOBIIEHHOW peun U B UH(POPMATHKE,

ONHCHIBATh AJTOPUTM PEIICHHS 330a4d Pa3JIMYHbIMH CIIOCOOAMH, B TOM HYHCJIE B BHIE
OJIOK-CXEMBI,

COCTaBJIATb, BBINOJHATbL BPYYHYIO U Ha KOMIIBIOTEPE HECJIOXHbIE aJrOPUTMbI C
UCIIOJIb30BAHMUEM BETBJICHHI W LIUKJIOB JUIsl YIIPABJICHUS WCHOJHHUTENSIMU, TaKUMHU Kak Polor,
Yepenawka, YepTExHUK;,

UCIIOJIb30BAaTh KOHCTAHTBI M TMEPEMEHHBIC PA3IMYHBIX THUIOB (YHCIOBBIX, JOTHYECKUX,
CHMBOJIBHBIX), a TAK)KE COAEPIKALIIE UX BbIPAXKEHUS, HCIIOIB30BATh ONEPATOP MPHUCBANBAHNS,
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UCIIOJIb30BATh MPH Pa3padOTKe MPOTPaMM JIOTUYECKHE 3HAYCHHUSI, OTIEPALIU U BhIPASKEHUS
C HUMHU,

AQHATM3UPOBATH MPEAJIOKEHHBIC AITOPUTMBI, B TOM YHUCJI€ ONMPEAEISTh, KAKHE Pe3yIbTaThl
BO3MOKHBI TIPU 33JJAHHOM MHOKECTBE UCXOIHBIX 3HAYCHUIA,

CO37aBaTh U OTJIAJKUBATH MPOrPAMMBI Ha OJTHOM U3 SI3bIKOB mporpammupoBanus (Python,
C++, Tlackanb, Java, C#, IlIkonbHbIli AnropurMudeckuil S3bIk), peamusyromue HECIOXKHbIC
anropuT™Mbl 00pabOTKM YHCIOBBIX JAHHBIX C WCIOJIB30BAHUEM IUKIOB U BETBJICHHN, B TOM
YHUClie PeaTM3YIOIUe MPOBEPKY IEIUMOCTH OJHOIO IEJIOr0 4YHclia Ha JPyroe, MPOBEPKY
HATYPaJIbHOTO YHCJIa Ha MPOCTOTY, BBIACNEHUS IIU(P U3 HATYPATHHOTO YUCIIA.

K xonmy oOyuenust B 9 knacce y odyuaromierocs Oyayt cOpMHUPOBAHBI CIIEAYIOIIHE YMEHUSI:
pa3buBaTh 3a7a4Ml Ha MOA3a/Ja4H, COCTABJSITH, BBIMOJHATH BPYYHYIO U Ha KOMITBIOTEpE
HECJIOKHBIE aJTOPUTMBI C HCIOJB30BAHWEM BETBJICHHWH, IMKIOB M BCIIOMOTATEIbHBIX
AJITOPUTMOB TSI YIIPABJICHHS] HCTIOJNHUTEISIMH, TaKUMHU Kak Pobot, Uepenamka, YepTEKHUK;

COCTaBJISITh M OTJIAKUBATh MPOTPAMMBI, PEAJH3YIOLINE THIIOBBIE aJTOPUTMBI 00pabOTKH
YHCIIOBBIX MOCIIENOBATEIBHOCTEH WIIM OJHOMEPHBIX YHCJIOBBIX MACCHBOB (ITOMCK MaKCUMYMOB,
MUHHUMYMOB, CYMMbl HMJIH KOJHYECTBA 3JIEMEHTOB C 3aJaHHbIMU CBOWCTBAMM) Ha OIJHOM H3
si3bIKOB mporpammupoBanus (Python, C++, Iackane, Java, C#, IlIkonbpHBIA ANTOPUTMUYECKHIA
A3bIK);

PaCKpBIBATH CMBICH TOHSITHH «MOJENB», «MOJEIUPOBAHUE», ONPENENATh BUABI MOJEINEH,
OLICHUBATh aJCKBATHOCTH MOJIENIN MOACITUPYEMOMY OOBEKTY M LIEJISIM MOJSITUPOBAHMS,

UCTIOJIB30BaTh Tpadbl U IEPeBbs AT MOICITUPOBAHHUS CUCTEM CETEBOH M MEPAPXUYECKOH
CTPYKTYPBbI, HAXOAUTb KpaTHalInii myThb B rpade;

BbIOMpPATh CHOCOO TPEACTaBJIEHUS NAHHBIX B COOTBETCTBHHU C IOCTABJICHHOW 3amaueit
(Tabnuiel, cxeMbl, rpaduKy, AHATPAMMBI) C UCTIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
cpenctB 0OpabOTKU NaHHBIX;

UCTIOJIB30BATh JJICKTPOHHBIE TaOMMUbl 1Is1 OOpabOTKM, aHalW3a W BH3yaTH3ALHH
YHCJIOBBIX JIAHHBIX, B TOM YHCJIE C BBIICJICHHEM JMAna3oHa TaONMHULBI U YIOPSIOYMBAHHEM
(COpTHPOBKOIA) €ro 3IEeMEHTOB;

co3/laBaTh U TPUMEHATb B O3JEKTPOHHBIX Tabmuuax (opMmynel amst pacyéroB C
UCTIOJIb30BAHUEM BCTPOCHHBIX apumMeTnueckux (QyHKUuUH (CyMMHUpPOBAaHHE U MOACUET
3HAYEHHH, OTBEUAIOIIMX  33JaHHOMY  VCIIOBHIO, CpeAHee apuPMeTHYecKoe, IMOHCK
MaKCUMaJbHOTO M MHHHMAJBHOTO 3HA4eHUs), aOCOJIOTHOW, OTHOCHTENBbHOM, CMEIIaHHON
azipecaruy,

UCTIOJIB30BATh JJIEKTPOHHBIE TaOMUIBI Ui YHUCIEHHOTO MOJEIMPOBAHUS B TMPOCTHIX
3aauax U3 pa3HbIX MPEIMETHBIX 00acTel;

UCITIOJIb30BAaTh COBPEMEHHBIE HMHTEPHET-CEPBHCHI (B TOM 4YHCIE KOMMYHHKALIMOHHBIE
CepBUCHI, O0JAUHBIC XPAHWIMINA NAHHBIX, OHJIAWH-TIPOrPaMMbl (TEKCTOBBIE U TpaduvecKkue
pPenaKkTopbl, Cpeanl pa3padoTKi)) B yueOHOH U TIOBCETHEBHOM AESITEIbHOCTH,

NPUBOAUTH TPUMEPHI HCIIOJNB30BAHUS T'€OMH(POPMALIMOHHBIX CEPBUCOB, CEPBHCOB
rOCyIapCTBEHHBIX YCIIyT, 00pa3oBaTeNbHBIX cepBHCOB MHTEepHEeTa B y4eOHON U MOBCETHEBHOM
NeSATENbHOCTH,

UCTIOJB30BATh  PA3JMYHBIE CPENCTBA 3aIUTBl OT BPEIOHOCHOTO IMPOrPAMMHOTO
obecrieueHHs1, 3alUIIATh NEPCOHAIBHYI HH(POPMAIMIO OT HECAHKIMOHHPOBAHHOTO JOCTyNa H
€ro TOCJIEACTBHH (pasrialieHus, TOAMEHBI, YTPaTbl HAaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX U COLIMAJIbHO-TICHXOJOTHUECKUX ACMEKTOB HCIONb30BaHUs ceTH MHTepHer
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(cereBasi aHOHMMHOCTb, LU(PPOBOH CleN, ayTeHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCThb
BPEIOHOCHOTO KO/a);

pacrio3HaBaTh TOMBITKA W MPEAyNpeXnaTb BOBJICUEHHE Ce0sd M OKPYXKAOIIUX B
IECTPYKTUBHBIE M KPHUMHHAJIBbHbBIE (POPMBI CETEBOW aKTHMBHOCTU (B TOM HHCIE KHOEpOyJUIHHT,
¢utmmHr).

14



























OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

23
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