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IlosicHuTe/IbLHAA 3aNMUCKa

[Tporpamma mo WHGOpMaTHKe Ha YPOBHe OCHOBHOTO 00Iiero obpa3oBaHUs
COCTaB/ieHa Ha OCHOBe TpeboBaHMII K pe3y/ibTaTaM OCBOEHUsS OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011iero o6pa3oBaHusi, TIpe/iCTaB/IeHHbIX B
®I'OC 00O, a Takxe (egepanbHOM paboueli MPOrpaMMbI BOCITUTAHUS.

[Tporpamma 1o uH@oOpmMaTHKe AaéT rpejcTaBAeHUe O 1ie/isiX, 00Ileil cTpaTeruu
oOyueHMs], BOCIIUTAHUS M pa3BUTHS 00yuarolUXCsl Cpe/cTBaMM WH(MOPMaTUKUA Ha
6a3oBOM ypOBHe, yCTaHaB/MBaeT o00si3aTe/lbHOe TIpeIMETHOe COjlep>KaHue,
Tipe/lyCMaTpUBaeT ero CTPYKTypPUpPOBaHUe I10 pa3jesaM U TeMaM.

[TporpamMa 110 uH(OpMaTHKe OTpejesiseT KOJUUeCTBeHHbIe U KaueCTBeHHbIe
XapaKTepUCTUKU yueOHOTO MaTepuana [jisi KaKJOr0 rojia M3ydeHus, B TOM UHCJIe
IJIsT  COZiep>KaTe/IbHOTO HAIlO/THeHWsI Pa3HOTO BHAA KOHTPOJS (TIPOMEXKYTOUHOM
aTTecTalyy 00yuaroIuxcsl, BCePOCCUMCKUX TPOBEPOYHBIX paboT, rocyjapCTBeHHON
WTOrOBOM aTTeCcTallum).

LlenssmMu u3ydeHrst ”HPOPMaTUKH Ha YPOBHe OCHOBHOTO 00611iero obpa3oBaHust
SIBJISTFOTCSI:

(¢bopMrpOoBaHHe OCHOB MHDPOBO33p€HHSl, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Da3BUTUS HAyKH HWHGOOPMATUKH, [JOCT)KEHUSIM HayUHO-TeXHUUeCKOIo
nporpecca U OOIeCTBEHHOW TNPAaKTUKH, 3a CYET pa3BUTHUSl TIpeJCTaB/ieHWd 00
vHbOpMal[M KaK O BakKHeMllleM CTpaTernyecKOM pecypce pa3BUTHSI JIMYHOCTH,
rocyjapctBa, o0OljecTBa, TOHWMaHUS pOMU  HMH(OPMALIMOHHBIX TIPOLECCOB,
MHGOPMAI[MOHHBIX PEeCypCOB U HWH(POPMAI[MOHHBIX TEXHOJIOTHH B  YCIOBUSIX
111poBOM TpaHChHOPMAI[H MHOTHX Chep >KU3HU COBPEMEHHOT'0 00I11[eCTBa;

obecrieueHre yCJIOBHM, CITOCOOCTBYIOIIUX PA3BUTHIO aITOPUTMHUYECKOTO
MBILIJIEHUsT KaK HeoOXOAMMOro YC/IOBHS MpOdecCoHaMbHON /IeITeTbHOCTH B
COBpeMeHHOM HWH(OpPMAIMOHHOM 00l1llecTBe, TpeJrio/aratoiiero CrnocobHOCTh
oOyuatorierocsi pa3buBaTh CJIOKHBIe 3a/lauyl Ha OoJiee TIPOCThbIe I10/13a/jauH,
CpaBHUBATh HOBbIE 33/lauM C 3a/lauaMi, PelIEHHLIMU paHee, OTpe/e/sTh LIaru Jis
JOCTV)KeHUsI pe3ysibTaTta U Tak Jiasee;

dbopMupoBaHWe W pa3BUTHE KOMIeETeHIMM obyuaroiuxcs B obmactu
WCII0/Ib30BaHusl MH(OPMaI[MOHHO-KOMMYHHKAIJUOHHBIX TEXHOJOTHH, B TOM YKC/Ie
3HaHWM, yMeHWM U HaBbIKOB paboThl C uH(OpMalyeid, MporpaMMUPOBaHUS,
KOMMYHUKAlIUM B COBpPeMeHHbIX LM(PPOBBIX CpeJax B YC/IOBUSAX obecrieueHust
MHGOPMAaI[MOHHON 6e30T1aCHOCTH JIMYHOCTH 00yUaroIerocs;

BOCTIMTaHWE OTBETCTBEHHOTO W M30MpaTe/lbHOTO OTHOIIeHUs] K MH(POpPMaI[iH C
YU4ETOM TIPAaBOBBIX M 3THUYECKHX AacCTieKTOB e€ pacrpOCTpaHeHWs, CTpeMJIeHUsl K
NpoZio/DKeHNWI0  0bpa3oBaHusi B 00/acT  WMHGOPMAILMOHHBIX TEXHOMOTHM U
CO3U/IaTe/IbHON  [IeAITeTbHOCTU C TIpUMeHeHHWeM CpeAiCTB  HMH(OpPMalMOHHBIX
TEeXHOJIOTUH.



OOmiasi XxapaKTeprCTHKa yUe0HOro mpejMera

VHbopmaTrKa B OCHOBHOM 00I1[eM 00pa30BaHUN OTPa’kaerT:

CYLU[HOCTh ~WHGOPMATUKKM  KaK HAyYHOM  [UCLUIUIMHBI,  U3yuarollei
3aKOHOMEPHOCTH TPOTeKaHHsi ¥ BO3MOXXHOCTU aBTOMAaTH3aliuM WH(POPMaIMOHHBIX
TIPOLIECCOB B pa3/IMYHBIX CUCTEMAX;

OCHOBHble ~ 00facTM  TpUMeHeHUs  WH(OpPMATHUKW,  TIpeXKJae  BCEro
rnHbOpMaIMOHHbIe TeXHOJIOTHH, YIIpaB/ieHre 1 ColuaibHyo chepy;

MEeXIUCLIUTUIMHApHBIM ~ XapakTep UWHGOPMAaTUKM W WH(OpPMAalMOHHOU
JlesiTe TbHOCTH.

N3yuenne  uWHGOpPMATHKM  OKa3biBaeT  CYIl[eCTBEHHOe  B/MSIHUE  Ha
dbopMHpOBaHe MHPOBO33pEeHMS O00yYaroIerocs, ero >KM3HEeHHYIO TIO3WIIHIO,
3aK/1a/ibIBa€T OCHOBBI TIOHMMaHUS TIPUHIUAIIOB (PYHKIIMOHUPOBAHUS 1 UCIT0/Ib30BaHUs
WHGOPMAI[MOHHBIX TEXHOJIOTHH KaK HeoOXOAMMOTro WHCTPYMEHTa TIpPaKTUUeCKd
mo00l  [eATeIbLHOCTM M OJHOIO0 M3 Haubojiee 3HAUMMBIX TEXHOJIOTMUYeCKUX
JOCTYKEeHUM COBPeMEeHHOM IMBWIM3ALMA. MHOTHWe MpeAiMeTHbIe 3HAHHUS U CIIOCOOBI
JesITe/IbHOCTA, OCBOEHHbIE 00YUAIOIIUMUCS TIPY U3yUueHUH WHGMOPMAaTHKW, HaXO/sT
NpUMeHeHre KaK B paMKaxX 00pa30BaTe/JIbHOTO IIpoljecca IPU HW3YyUeHUH APYTUX
Npe/IMeTHBIX 007acTed, TaK W B WHBIX >KU3HEHHBIX CUTYyal[UsIX, CTAHOBSTCS
3HaUMMbIMU /111 (DOPMHPOBaHUS KadyeCTB JIMYHOCTU, TO €CTb OPHWEHTHPOBaHbI Ha
dbopmMHpoBaHre MeTarpeMEeTHBIX ¥ JIMYHOCTHBIX Pe3y/IbTaTOB 00yUueHUs.

OcHoBHBIE 3a/laun yueOHOro mpeameta «MHbopMaTuka» — chOpMUpPOBaTh Y
00yuaroIuXCs:

MOHMMaHWe TIPUHIIUIIOB yCTPOHCTBA W  (PYHKI[MOHHPOBAHUS OOBEKTOB
I[M(POBOTO OKPY’KEHHs, IIPe/CTaB/lIeHUss 00 HCTOPUHM U TEHZAEHIUSAX Ppa3BUTHS
nHGOPMaTHKY Tieproza 1rdpoBoii TpaHchopMali COBPEMEHHOTO 00111eCTBa;

3HaHUSI, YMEHUS] U HaBbIKW TPDAMOTHOM TMOCTaHOBKU 3ajlay, BO3HUKAIOIIUX B
MPAKTUUYECKON [esiTe/IbHOCTH, /JI1 WX pelleHusi C TIOMOIbI0 HMH(OPMalMOHHBIX
TeXHOJIOTUM, yMeHUsI U HaBbIKK (hOpMa/IM30BaHHOTO OTMCAHUSI TIOCTaB/IeHHBIX 3a/lay;

6a3oBble 3HaHUsA 00 HH(OPMAIMOHHOM MO/IeJIMPOBAaHUM, B TOM UYHC/E O
MaTeMaTH4eCcKOM MO/leJIMPOBaHUH;

3HaHWe OCHOBHBIX Aa/JTOPUTMHUYECKUX CTPYKTYp W YMeHUe IIPUMEHSITb 3TU
3HaHUSl /11 TIOCTPOEHUSI a/TOPUTMOB pellleHusl 3ajay [0 WX MaTeMaThueCKUM
MO/IeJIsIM;

yMeHUSI YW HaBBIKM COCTaBJ€HUs TPOCTbIX IPOrpaMM II0 TIOCTPOEHHOMY
aZIrOPUTMY Ha OJIHOM U3 S13bIKOB TIPOrpaMMMPOBaHMsI BLICOKOT'O YPOBHSI;

yMeHUs] U HaBbIKU 3(G(EKTUBHOTO UCIIOMb30BaHUSI OCHOBHBLIX THIIOB
MIPUK/IAAHBIX TPOrpaMM (TIPUJIOYKEeHMH) OOIero HasHaueHHsI M MH(POPMAI[OHHBIX
CUCTEM [ijIsl PelleHHs] C UX ITOMOIIBbI0 MPAaKTHUeCKUX 3a/ay, BjaJieHHe 0a30BBIMH
HOpMaM{ MWH(OPMAlLlMOHHOW STUKUM W TIpaBa, OCHOBaMU WH(POPMALIMOHHOU
0e3011acHOCTY;



yMeHHe TPaMOTHO MHTEpIIPeTHPOBAThb pe3y/bTaTbl pelLleHUs] MPaKTUYeCKUX
3ajady C TOMOUIbI0 MH(OPMALMOHHBIX TEXHOJOTHM, TPUMEHSATb TOayUYeHHbIe
pe3yJ/bTaThbl B IPAKTUYECKOU J1eATe/IbHOCTH.

Llenu u 3agauu u3yueHWss MHGOPMATUKM Ha YPOBHE OCHOBHOTO O0OIIero
obpa3oBaHusi OTpeZle/isiIOT CTPYKTYPY OCHOBHOT'O COZlep>KaHUsl yueOHOro rpemeTa B
BU/JIe C/IeIVIOLUX YeThIPEX TeMaTUUYEeCKHX pa3/iesioB:

L1(dpoBasi rpaMOTHOCTB;

TeopeTUYeCKre OCHOBbI MH(POPMAaTHKW;

aJICOPUTMBI ¥ IPOrPaMMUPOBaHKe;

VMH(pOpMaLMOHHbIE TEXHOJIOTHY.

MecTto npesMeTa B yue0OHOM I/IaHe
Ha u3ydyeHuve nH(OpMaTUKK Ha 0a30BOM YpOBHe OTBOAWTCS 68 yacoB: B 8
Kiacce — 34 yaca (1 yac B Hefle/0), B 9 kiacce — 34 yaca (1 yac B HeJjeJto).

Copep:xaHue 00yJeHUst
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TeopeTnueckye 0CHOBbI HH()OPMATUKH

Cucremsl cUnc/IeHUA

Hermo3uiMoHHbIe ¥ TO3ULIMOHHBIE CUCTeMbI curcaeHus. AndaBut. OCHOBaHUe.
Pa3BépHyTass Qopma 3anucu uucia. IlepeBos B [AeCATUUHYIO CUCTEMY YMCE,
3aMMCaHHbIX B PYTUX CUCTEMAaX CUMC/IEHUS.

PrMckas cuctemMa Cuuc/ieHus.

BouuHas cucrtema cuuciaeHusi. [lepeBog uesbix uncen B ripegenax or 0 mo
1024 B [JBOWUYHYIO CUCTEMY CuvC/ieHUs. BocbMepuuHas cucCTeMa CUYMC/IeHUS.
[TepeBoj uncen U3 BOCbMEPUUHOM CHUCTEMBI B JBOUUHYIO U JECATUUHYIO CUCTEMBI U
obparHo. IllecTHafuaTepuuHasi CHUCTeMa CuUdcCieHus. IlepeBox uwncen W3
IIeCTHA/LIaTePUYHOM CHUCTEMbl B [BOWUYHYI, BOCBMEDHUUYHYID U [ECATAUYHYIO
CHCTeMbI 1 0OpaTHO.

ApudmeTrueckue orneparyu B JBOUYHOM CUCTEMe CUMC/IEHUS.

J/ieMeHThbl MaTeMaTHUeCKOH JIOTUKHU

Jlornueckve  BbICKa3biBaHMs. Jlormyeckde  3HaueHUs]  BbICKA3bIBaHWI.
OneMeHTapHble UM COCTaBHbIe BbICKAa3blBaHUs. Jlormueckue Orepalyu: — «d»
(KOHBIOHKLIUSI, JIOTMYEeCKOe YMHOXeHHe), «Wih» (AU3bIOHKLMS, JIOTHYecKoe
C/I0XKeHUe), «He» (/oruyeckoe oTpuliaHue). [IpvoputeT JOrMUecKux orepalum.
OrnpefienieHMe MCTUHHOCTU COCTAaBHOTO BBICKA3bIBAHUS, €C/IM W3BECTHBI 3HAYeHUSs
VCTAHHOCTU BXOJSIIMX B HEro 3/eMeHTapHbIX BbICKa3biBaHUM. Jlormueckue
BbIpakeHUs. [lpaBusa 3aryCyd JIOTMUECKUX BbIpakeHWM. IlocTpoeHue Tabsuif
VICTUHHOCTH JIOTUYECKUX BbIPaXKEHUU.

Jlornyeckue 371eMeHTbl. 3HAKOMCTBO C JIOTUYeCKUMU OCHOBaMU KOMIIbIOTEpa.

ANropuTMBI U MPOrpaMMHUpPOBaHMe

HcnosHuTEe/ M ¥ @/ITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKI[UA



[Tonsite anroputma. Mcno/sHWTENW aarOpUTMOB. AJITOPUTM  Kak IUIaH
yIIpaBJIeHUS UCTIOJTHUTEIEM.

CaoiicTBa anroputma. Crioco0bl 3armicy aaropuTtMa (C/I0BeCHBIN, B BUze 6/10K-
CXeMbl, IPOrpamMma)).

AsnropuTMUYeCcKre KOHCTPYKLMU. KOHCTpyKiusi «cyiefioBaHue». JIMHEeUHbINU
aJITOPUTM. OrpaHn4yeHHOCTb JTUHENHBIX a/IrOpUTMOB: HEBO3MOYXHOCTb
MpelyCMOTPeTh 3aBUCUMOCTh TOC/I€0BATE/IbHOCTH BBIMOIHSIEMBIX JE€UCTBUM OT
WCXO/IHBIX JIaHHBIX.

KoHCcTpyKIusi «BeTBleHWe»: TO/Hasg W HernosiHasg (opmbl. BeinonHeHne u
HEBBITIOJIHEHHE YC/IOBUS (MCTMHHOCTh M JIOXKHOCTb BbICKa3biBaHMs1). [IpocTeie u
COCTaBHbIE yCIOBUSI.

KOHCTpyKIMSI «TIOBTOpeHHWs»: LMK/bl C 3aZ@aHHbIM UKCJIOM TMOBTOPEHWM, C
YCJIOBUEM BBITIOJTHEHHS], C TepeMEeHHOM [IUKJIA.

Paspabotka /151 OpMasbHOrO WCTIOHUTENS aArOpUTMa, TIPUBOJSIILIEr0 K
TpeOyeMOoMy pe3ysbTaTy TIpM KOHKDETHbIX WCXOAHBIX JaHHBIX. Pa3paboTka
HEC/IOJKHBIX a/IFTOPUTMOB C UCIMO/Ib30BAHUEM LIMKJIOB U BETBJIEHUM [JI YIIpaBJeHUs
cdopManbHBIMU HCTIOJTHUTE/ISIMA, TakKMH Kak Po6ot, Uepemaiika, YepTéXHUK.
BbIrosiHeHWe aaropUuTMOB BPYUYUHYXO U Ha KommbroTepe. (CHHTakCMYeCcKue U
noruueckue oKy, OTKasbl.

SI3BIK NporpaMMupoOBaHuA

A3bik nporpammupoBanus (Python).

Cucrema TmpOrpaMMHPOBAHUSA: peJaKTOpP TeKCTa IpOrpamM, TPaHCIATOP,
OTJIa[JUMK.

[lepemeHHasi: Tun, uMs, 3HaueHWe. llesble, BellleCTBEHHbIE WU CHUMBOJIbHbBIE
riepeMeHHbIe.

Omnepatop TmpucBavBaHusi. ApudMeTUueckue BbIpaXXeHUs] U TIOPSAOK UX
BbluMC/IeHus. Onepanuy C [ebIMU YUC/IaMU: LieJIOUUC/IeHHOe JiejleHue, OCTaTOK OT
J\e/leHusl.

BetBnenns. CocTaBHble yCIOBHUS (3alvCh JIOTUYECKHUX BBIDAKEHUW Ha
M3yuaeMOM $i3blKe MpOrpaMMHpOBaHusi). HaxoxxaeHne MUHMMyMa U MakCHUMyMa U3
[IBYX, TpEX M 4eTbIpéX uuces. PelieHue KBaZpaTHOrO YypaBHEHUS, HMeIOLero
BellleCTBEHHbIe KOPHHU.

HNwuanoroBas oOT/ajka TMpOrpaMm: IIOIIAroBOe BbINIOJIHEHHE, IIPOCMOTP
3HaueHWM BeJTMUMH, OT/Iafl0UHbIN BBIBOJ, BIOOP TOUKM OCTaHOBA.

Lukn c ycioBueM. AsnroputMm EBK/vZa [ HaxX0KAeHWS HaWOOJIbIIEro
o0Imero Jenuresnss JBYX HaTypa/JbHbIX uuces. Pa3bueHue 3amvcu HATypaJbHOTO
yucaa B TO3ULMOHHOM CHUCTEMe C OCHOBaHWEM, MeHbIIMM wiu paBHbIM 10, Ha
OTJle/TbHbIe LIUMPHI.

[Ty ¢ mepeMeHHOM. AJITOPUTMBI TTPOBEPKU IeIMMOCTH OJHOIO LIeJIOr0 Yrc/ia
Ha Jipyroe, NpoBepKy HaTypaJbHOI'0 YKC/ia Ha IPOCTOTY.

O6paboTKa CHUMBOJILHBIX [JlaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) TepeMeHHEIe.
[MocumBo/ibHasi 00paboTKa cTpoK. [ToJCUéT YacTOThI TIOSIB/IEHUS] CMBOJIa B CTPOKE.
Bctpoennbie GyHKIMM /1711 06pabOTKH CTPOK.



AHa/iu3 aJIrOPUTMOB

OmnpefeseHre BO3MOJKHBIX pe3y/JbTaTOB pabOThI alropuTMa IPU JaHHOM
MHOXeCTBe BXOJHBIX [aHHbIX, OlpeJe/ieHue BO3MOXXHBIX BXOZHBIX [aHHBIX,
TIPUBOJSALIMX K JaHHOMY pe3yJIbTaTy.
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MudpoBas rpaMoTHOCTH

I'nobanbHast ceTb IHTEpHET U cTpaTeruu 06e30mMacHoOro noBe/jeHUsi B Heil

I'nmobanvHass cetb WuTepHer. IP-aspeca y3noB. CeTeBoe XpaHeHUe AAHHBIX.
MeTo/ibl MHAUBUAYAJBHOTO Y KOJ/UIEKTUBHOTO pa3MelleHusi HOBOM MH(pOpMaluu B
WuTepHeTe. bosblive faHHbIe (MHTEPHET-aHHbIe, B YACTHOCTH JaHHbIe COLMATbHBIX
ceTen).

[TonssTie 06 wHMOPMaLMOHHONW 6e30macHOCTH. YTPO3bl WHGOPMAIL[MOHHOMN
Oe3omacHOCTA TIpU paboTe B T00aMbHOM CEeTH W METOJbI MPOTHUBOAEMCTBUS WM.
[TpaBusia Ge3ortacHOM ayTeHTU(PUKAI[MK. 3alUTa TUUHOU nH(MopMaly B VIHTepHeTe.
be3onacHbie cTpateruu moBefieHusi B iHTepHeTte. [IpeayripexxieHrie BoB/ieueHUsl B
NeCTPYKTHUBHbIE W KPUMHHA/IbHbIe (DOpPMbI CEeTeBOM aKTMBHOCTH (KHUOepOysUIHHT,
(GuIIMHT U gpyrue GopMsbl).

PaboTa B uH(OpMaIIOHHOM MPOCTPAHCTBE

Buabl nearensHOCTH B VIHTepHeTe, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE
cepBuChl (TouTOBasi CAykK0a, BHEO-KOH(EpeHII-CBSI3b W JIpyTHe), CIpaBOYHbIe
cy>kOblI (KapThl, pacIMCaHUsS U JPYTHE), TIONCKOBbLIE C/TY>KObI, C/Ty>KObI 0OHOBIEHHS
TIpOrpaMMHOT0 obecrieueHUs U pyrue ciy>K0bl. CepBUCHI TOCYJapCTBEHHBIX YC/IYT.
Ob6sauHble XpaHWIMIIA AaHHBIX. CpefcTBa COBMeCTHOW pa3paboTKy JOKYMEHTOB
(onmaiiH-oducekl). IIporpamMmMHOe obecrieueHre Kak BeO-CepBHC: OH/IANMHOBBIE
TEKCTOBBIe U Tpaduueckue pefakTophbl, CpeJbl Pa3pabOTKH MPOTrpamMM.

TeopeTruueckue 0CHOBbI MHPOPMaTUKHU

MojieiipoBaHHe KaK MeTO/ MO3HAHMS

Mogenb. 3aaum, pellaeMble C MOMOILLBIO MOZenrpoBaHus. Kiaccudukanym
Mogenieli. MaTtepuanbHble (HaTypHble) U WHMOPMalMoHHble MoZieni. HerpephiBHBIE
W JUCKpeTHble Mojenu. VIMutaiioHHble Mojenu. Wrposbie wmogenu. OrlleHKa
aIeKBaTHOCTH MO/Ie/TH MO/IeJTUPYEMOMY OOBEKTY U LIeJIsIM MO/Ie/TMPOBaHUs.

Tabsmmunble mogenu. Tabnuila Kak npeJcTaBieHre OTHOILIEHHSI.

ba3bl gaHHbiX. OTOOp B Tabnuile CTPOK, Y/OBETBOPSIIOIIMX 3aZaHHOMY
YCJIOBHUIO.

I'pad. BepimHa, pebpo, myTe. OpHeHTUpPOBaHHble W HEOPHUEHTUPOBAHHbBIE
rpadel. [nuHa (Bec) pebpa. BecoBas Marpuiia rpada. [JmuHa TIyTH MeXay
BepiiMHamu rpacda. ITouck ontumanbHOro mnyTtu B rpade. HauasbHasi BepiiivHa
(UCTOUYHUMK) U KOHeYHasi BeplliMHa (CTOK) B OpHeHTHPOBaHHOM Trpade. BrrunciieHve
KO/MuUecTBa MyTeli B HaripaB/IeHHOM allUK/IMueckoM rpade.

HepeBo. KopeHn, BepivHa (y3e), TUCT, pedpo (gyra) AepeBa. Bricota fepeBa.
[MoanepeBo. IIpuMepsl UCTIOB30BaHUS JepeBbeB. Ilepe6op BapHaHTOB C TTOMOIIBIO
Jiepesa.



[ToHsiTve MaTeMaTH4yecKoW Mofend. 3a/laud, pelllaeMble C TIOMOIIBIO
MaTeMaTh4YeCcKoro (KOMIIBIOTEpPHOT0) MogenupoBaHus. OTauuve MaTteMaThueCKOou
MO/IeJId OT HAaTYPHOU MO/Ie/Id U OT CJIOBECHOTO (JINTepaTypPHOT0) OMKCaHusi 00beKTa.

OTarnbl KOMITBIOTEPHOTO MOJe/MPOBaHUs: IMOCTaHOBKA 3a/lauM, IMOCTPOeHre
MaTeMaTH4YeCKOM MOJe/v, MporpaMMHasi peajv3alysi, TeCTUpOBaHWe, TpOBe/leHHe
KOMITBIOTEPHOI'O 3KCIIepYMEHTa, aHa/Iu3 ero pe3yJ/bTaToB, yTOUHEHUE MOJe/TH.

ANropuTMBI U MPOrpaMMHUPOBaHKe

Pa3paboTka a/iropuTMOB U POrpaMm

Pa3bueHue 3aziaur Ha moj3ajgaud. CocTaBjeHHWe aArOpPUTMOB M TMPOTPamMM C
WCII0/Ib30BaHUEM BETBJIEHUM, LMK/IOB M BCIIOMOraTe/bHbIX aJrOpPUTMOB /ISt
yrpaB/jeHus: UCToaHUTesieM PoOOT Wi APYrMMU HWCTMIOJHUTENSAMUA, TaKUMH Kak
Uepernaiika, YepTéXHUK U JPYTUMMU.

TabsmmuHble BesiuvHbI (MaccyBbl). OmHOMepHble MaccuBbl. CocTaBjieHHe U
OT/aJjKa TMpOrpamM, peayM3ylolIUX TUIOBbIe alrOpUTMbl 00pabOTKU OZHOMEPHBIX
YKCJIOBBIX MaCCUBOB, Ha sI3blKe NporpaMMypoBaHus Python: 3anosHeHue uncioBoro
MacCvBa CIy4YyalHbIMM UYMC/IaMHM, B COOTBETCTBMM C ()OPMYJIOM WM MYyTEM BBOJA
yucesl, HaxOXJeHWe CYyMMbl 3JIeMEHTOB MacCHBa, JIMHEWHBIM TIOMCK 3a/JaHHOTO
3HaueHWs1 B MacCHBe, TOJCUYET 37IeMEHTOB MaCCHBa, Y[ OB/IETBOPSIOIIUX 3aJaHHOMY
YC/IOBUIO, HaXOXK[eHWe MHWHHUMa/JbHOr0 (MakKCMMaabHOI0) »3jeMeHTa MacCCHBa.
CopTupoBKa MaccuBa.

O6paboTka MOTOKAa JAHHBIX: BBIUKC/IEHHWE KOJMYeCTBa, CYMMbI, CpeJHero
apu(pMeTUYeCKoro, MHUHUMAaJbHOIO W MaKCUMaJbHOIO 3HAUeHUs 3JeMEHTOB
10CJieJOBaTeIbHOCTH, y/IOBJIETBOPSIIOLIMX 3aJAHHOMY yCJIOBHIO.

Ynpasienue

Ynpaenenue. Curtan. ObpatHast cBs3b. [lo/yueHre CUTHA/MIOB OT LM(POBBIX
[ATYMKOB (KacaHusl, PaCCTOSIHUS, CBeTa, 3ByKa U Aipyroro). [Ipumeps! UCIionb30BaHus
MPUHIUIA 00paTHOM CBSI3U B CUCTeMaX yIpaB/ieHUsi TeXHUYeCKUMU YCTPOMCTBaMU C
TIOMOIL[bIO JATYMKOB, B TOM UKC/ie B POOOTOTEXHUKE.

[TpyuMepbl pPOOOTU3MPOBAHHBIX CHUCTEM (CUCTeMa YIIpaB/IeHUs ABW)KEHHEM B
TPaHCIIOPTHOM CHUCTeMe, CBapOYyHasl JIMHUS aBT03aBOJA, AaBTOMAaTU3MPOBAHHOE
yrpaB/ieHWe OTOIUIEHWeM Jl0Ma, aBTOHOMHAasi CMCTeMa ympaB/ieHWs TPaHCIIOPTHBIM
CpeJiICTBOM U [IpyTHe CUCTEMBI).

MNudopmaiiuoHHbIe TEXHOJIOTHH

O/IeKTPOHHBIE Ta0/TULIBI

[TonsiTvie 06 371eKTPOHHBIX Tabnuilax. TUIBI JaHHBIX B sTUeiiKaxX 3/IeKTPOHHOMN
Tabsuiel. PefakTpoBanve u opmaTrpoBaHue Tabmuil. BerpoeHHble GyHKIUN [AJ1s1
MOMCKa MaKCMMyMa, MUHUMYMa, CYMMBbI U cpefiHero apudmMetrueckoro. CoOpTHPOBKa
[JAHHBIX B BbIZleJIeHHOM Auarna3oHe. [locTpoeHre fuarpamm (rucrorpaMma, KpyroBast
varpaMma, ToueyHasi Auarpamma). Beibop Tura guarpammai.

[Tpeobpa3oBanue Gopmys Tipy KonupoBaHuu. OTHOCUTe/bHas], abCOJIOTHAs U
CMelllaHHas afipecarysl.



Yc/1oBHbIE BBIUMC/IEHUS B 3/IeKTPOHHBIX Tabmuiax. CyMMUpOBaHUe U MOACUYET
3HaueHWM, OTBeuarol[uX 3aJaHHOMYy yciaoBu0. OOpabotka OGosbimx HabopoB
naHHbIX. Unc/ieHHOe MO/Ie/TMPOBaHKe B 37IeKTPOHHBIX Tab/vIjax.

HNHpopMaruoHHbIE TeXHO/IOTHU B COBPEMEHHOM 0011iecTBe

Posib UHQOPMALIMOHHBIX TEXHOJIOTHI B Pa3BUTUU SKOHOMUKUA MHpPa, CTPaHBI,
pervioHa. OTKpbIThbIe 00pa3oBaTe/bHbIe PeCYPCHI.

[Tpodeccun, cBs3aHHble C  WH(OPMATMKOM W HMH(OPMaLMOHHBIMU
TeXHOJOTUSIMU:  BeO-Au3aiiHep,  MPOTPaMMMCT,  pa3paboTuMK  MOOM/IbHBIX
NPU/I0KEeHWH, TeCTUPOBILUK, apXUTEKTOpP MPOrpaMMHOro obecrieueHus, CrieLiiaaucT
IO aHa/M3y JJaHHbIX, CUCTEMHbIN aJMUHUCTPATOP.

Ilnaaupyemble pe3y/ibTaThl 0CBOEHHS MPOrpaMMbI 1o HHGOpPMaTHKe Ha
YPOBHE OCHOBHOTO 0011Iero o0pa3oBaHusi

W3yuenve wuHGOPMAaTHKA Ha YPOBHe OCHOBHOTO o0iiero o6pa3oBaHus
HarpaB/eHO Ha JOCTIKeHWe OOyuarolMMUCS JUYHOCTHBIX, MeTarpeJMeTHbIX U
NpeJIMeTHBIX pe3yJIbTaTOB OCBOEHUs CO/lepyKaHUsl yueOHOTro rmpeiMeTa.

JINYHOCTHBIE pe3y/IbTaThI

JINUHOCTHBIE pe3y/bTaThl KMMEIOT HalpaB/ieHHOCTh Ha pelleHre 3ajad
BOCITMTaHWS], PA3BUTUS U COLMA/M3aLMK OOyUaroIuXxcsl Cpe/CTBaMHM y4yeOHOro
npeiMeTa.

B pe3synbTaTe u3yuyeHUss HMH(OPMATUKM Ha YpPOBHE OCHOBHOIO O0OIIero
obpa3oBanust y oOyuatomerocsi OyayT choOpMHpOBaHbBI C/IeYIOIUE JIAYHOCTHBIE
pe3yJibTaThl B YaCTH:

1) naTpUOTHYECKOTr0 BOCIIHTAHHUS:

L[EHHOCTHOe OTHOIIIeHHe K OTeueCTBeHHOMY KY/JIbTYPHOMY, NCTOPUUYECKOMY U
HayYyHOMY Hac/e[uio, TIOHMMaHWe 3HaueHHs WH(POPMATUKU KaK HAyKU B JKU3HU
COBpPeMeHHOro 00IlecTBa, B/aJeHUe [JOCTOBEpPHOW HWH(oOpMalyell 0 TepeloBbIX
MHUDOBbIX ¥ OTEUeCTBEHHBIX [IOCTIDKEHHSX B 00/acTl WHGOOPMAaTUKU U
MH(POPMALIMOHHBIX TeXHOJIOTHH, 3auHTepeCOBAaHHOCTh B HAyUHBIX 3HAaHUSIX O
1$ppoBoI TpaHCHOPMALIMK COBPEMEHHOT0 00I11eCTBa;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OpHeHTalsl Ha MOpaJibHbIe 1[eHHOCTH W HOPMBI B CUTYalUsIX HPaBCTBEHHOTO
BbIOOpA, TOTOBHOCThH OLIEHWBAThb CBOE TOBe/leHre U TOCTYTIKH, a TakKe MoBeJieHre 1
TOCTYTIKW APYTUX JItOflel C TIO3WI[MM HPAaBCTBEHHBIX U TIPABOBBIX HOPDM C YYETOM
OCO3HaHUS TI0C/Ie/ICTBUM TTOCTYITKOB, aKTUBHOE HETIPUSITHe acOIMa/IbHBIX TTOCTYITKOB,
B TOM uuc/ie B MIHTepHeTe;

3) rpa)k/JaHCKOr0 BOCIIUTAHHUS:

npeJicTaB/ieHe O COLMAJIbHBIX HOPMAaX M TIpaBUaX MEXIMUHOCTHBIX
OTHOLIIEHWM B KOJIJIEKTHBe, B TOM UKC/Ie B COLMAbHBIX Co0bIiecTBax, coboneHue
npaBy/ 6e30MacHOCTH, B TOM YKC/ie HaBBIKOB 0e301acHOro moBe/ieHusi B MHTePHeT-
cpefie, TOTOBHOCTh K Pa3HOOOpa3HON COBMECTHOU JesTeTbHOCTU TPU BITIOJTHEHUU
yueOHbIX, TI03HABATe/bHBIX 3a/jad, CO3ZlAHWH yueOHBbIX IPOEKTOB, CTpemJieHHe K
B3aMMOIOHMMAHHUIO M B3aUMOIIOMOIIA B TIPOIiecce 3TON yuyeOHOU JesiTe/TbHOCTH,



TOTOBHOCTh OI[eHMBAaTh CBOE TIOBe/leHHe W TMOCTYIIKM CBOMX TOBapUIIel C TO3ULUN
HPaBCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HaHUS TTOC/IeZICTBHUM ITOCTYIIKOB;

4) leHHOCTeld HaYYHOr'0 MO3HAHMA:

c(hOpMHUPOBAaHHOCTb MUPOBO33PEHUECKUX TIpe/cTaB/ieHrii 00 WHbOpMaly,
HWHGOPMAI[OHHBIX mporjeccax U MHGMOPMAIMOHHBIX TEXHOJIOTUSIX,
COOTBETCTBYIOI[UX COBPEMEHHOMY YyPOBHIO pa3BUTHUS HAyKU M OOIIeCTBEHHOM
MPAaKTHKH U COCTaBJ/ISAIOIIMX 0a30BYI0 OCHOBY JJisI TIOHWMMAaHHWsS CYIITHOCTH Hay4YHOMH
KapTHHBI MUPA;

WHTepeC K OOyueHHI0 U T[I03HaHHWIO, JH0003HATeNbHOCTh, TOTOBHOCTb U
CrocoOHOCTh K CamM000pa30BaHHIO, OCO3HAHHOMY BbIOOPY HAaIlPaBIeHHOCTU U
ypOBHS1 00yueHus1 B AabHeHIIIeM;

OB/laZieHe OCHOBHBIMKA HaBBbIKAMU  MCCJIeI0BaTebCKOU  /leATeTbHOCTH,
yCTaHOBKA Ha OCMBIC/IEHHWE OfbiTa, HAOIIOZIeHWiA, TIOCTYTIKOB U CTpeMJIeHHe
COBEpIIIEHCTBOBAaTh MYTH [JOCTWKEHUS WHIWBUIYAJBHOTO U  KOJIJIEKTUBHOTO
bnaromnonyuus;

c(hopMHUPOBAaHHOCTb WH(OPMAI[MOHHOM KY/JIbTYPbl, B TOM UHC/e HaBBLIKOB
CaMOCTOSITeJTbHOM pPabOThl C yueOHBIMA TEKCTaMH, CIIPABOYHOW JIUTEPATYpPOH,
pa3HOOOpa3HbLIMU CpeACTBAMH HMH(MOPMALIMOHHBIX TEXHOJIOTHUH, a TakKKe YMeHHs
CAMOCTOSITe/ILHO OTpe/IeNISTh 1[eId CBOero 00yueHusl, CTaBUTb U ()OPMY/IMPOBATh AJIs
cebst HOBBIE 33/1auM B YuéOe W MO3HABaTEeIbHOMN JesiTe/IbHOCTH, Pa3BUBaTh MOTHBBI U
VIHTepeChl CBOeH M03HaBaTe/IbHOU [1eATe/IbHOCTY;

5) (hopMupoBaHusi KY/JIbTYPhI 3i0POBbA:

0CO3HaHUe 1[eHHOCTH YKU3HHU, OTBEeTCTBEHHOE OTHOIIIeHHEe K CBOEMY 3/10pPOBbBIO,
yCTaHOBKA Ha 370pOBbIii 00pa3 »KU3HH, B TOM YKCJIe M 3a CUET OCBOEHUS U
cobmroeHnst TpeOoBaHMI 0€30IaCHOM SKCILTyaTalliy CPeCTB MH(GOPMAIJMOHHBIX U
KOMMYHUKAIIMOHHBIX TeXHOJIOTUM;

6) TPYyAOBOr0 BOCIIUTAHUSA:

WHTEpeC K TMpaKTUYeCKOMy H3ydYeHUI0 mpodeccmii u TpyJga B cdepax
npocdeccuoHaIbHOM NesITeIbHOCTH, CBSI3aHHBIX C MHGMOPMaTHKOM,
IporpaMMHpOBaHeM H HWHGOOPMAIMOHHBIMUA TEXHOJIOTHUSIMH, OCHOBAHHBLIMH Ha
NOCTIDKEHHSIX HayKU MH(POPMAaTUKU ¥ HayYHO-TEXHUUECKOT'0 TIPOrpecca;

OCO3HaHHbBINA BLIOOP U TTOCTPOEHKE UHANBHUAYaATbHON TpaeKTOpun 00pa3oBaHUs
W JKUW3HEHHBIX TIUVIAHOB C YYéTOM JIMYHBIX U OOIeCTBEHHbIX WHTEpecoB U
noTpeOHOCTEH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

0CO3HaHWe TI00a/bHOTO XapakTepa 3KOJIOTHYeCKHX TpobsieM W TyTed uX
pellleHWsi, B TOM 4KWC/Ie C YUYéTOM BO3MOXKHOCTeM WHGOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TeXHOJIOTU;

8) aganTanuu o0yJarmerocs K 3MeHsIIOIIMMCSI YC/IOBHUSAM COLUA/IBHOU H
NPUPOJHOH Cpe/bI:

OCBOEHHE OO0YyYaroIMMHCS COI[MA/IbHOTO OIbITa, OCHOBHBIX COLIMATBHBIX
poJsiell, COOTBETCTBYIOLIUX BeAyIlleid JesTeTbHOCTH BO3pacTa, HOPM U TIPaBUJI
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00I1IeCTBEHHOTO TIOBe/ieHus, POPM COLMATBLHOM >KU3HU B I'PYIINIaX U COO0I[eCTBax, B
TOM YMCJIe CYILIeCTBYIOLIMX B BUPTYaJbHOM MPOCTPAHCTBe.

MeTranpeMeTHbIe pe3y/IbTaThI

MertarnpegMeTHble pe3y/bTaTbl OCBOEHUSI TMPOrpaMMbl [0 HWH(OpPMAaTUKe
OTPa)KalOT  OBJIAJileHHe  yHWBEpCalbHBIMA  y4eOHBIMM  JeUCTBUSAMH  —
M03HaBaTe/IbHBIMU, KOMMYHUKAaTUBHBIMU, PETyISITUBHBIMU.

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUe0HbIe AeiiCTBUS

Ba3oBble /iornueckue JjefiCTBHS:

yMeHUe oOripefiefisiTh TIOHATUs, CO37aBaTh 0000l1lleHusi, yCTaHaB/IUBaTh
aHaJIOTHH, K/IacCU(UIMPOBaTh, CAMOCTOSATETbHO BbIOMPATh OCHOBAHUSI U KPUTEpPUHU
[/1s1  K/lacCU(UKalMY, YCTaHaB/IMBaTh TIPUUYUHHO-C/I€/ICTBEHHbIE CBSI3M, CTPOUTH
JIOTUYEeCKHe pacCyX[eHusl, [ielaTb YMO3aK/ItoueHus (MHyKTHMBHbIEe, AelyKTUBHbIE U
T10 aHaJ/IOTUU) U BbIBO/IbI;

yMeHUe CO3/laBaTh, IPUMEHSTh U ITPeo0pa30BbIBaTh 3HAKU Y CUMBOJIbI, MOZIE/TH
Y CXeMBI [I7Isl pellieHrst yueOHbBIX U MT03HaBaTeIbHbIX 3a/1ay;

CaMOCTOSITeJTbHO BbIOMpaTh Criocob peliieHUs y4yeOHOM 3ajauM (CpaBHHUBATh
HECKOJIbKO BapHaHTOB peIlleHus, BbIOMpaTh Haubosiee TMOAXOMAIIUN C YUETOM
CaMOCTOSITe/TbHO BbIZIeJIEHHBIX KDUTEPUER).

Bba3oBbie ucciegoBarenbcKue AeMCTBUS:

(hopMynMpoBaTh BOMPOCHI, (PUKCUPYIOIUE Ppa3pblB MeX/1y peanbHbIM U
)KesaTenbHbIM COCTOSTHUEM CHUTyallud, 00BbeKTa, U CaMOCTOSITe/IbHO YyCTaHaB/IMBATh
VCKOMOE U JIaHHOE;

OLIeHWBaTh Ha MPHUMEHHUMOCTb U JOCTOBEPHOCTb MH(MOPMALIUIO, TIOJIyYEHHYIO B
X0/le UCCelOBaHuUS;

TIPOrHO3UPOBAaTh BO3MOKHOE Jja/ibHelIliee pa3BUTHeE TTPOLIeCCOB, COOBITHI U UX
MOC/TEeACTBUS B AHAJIOTUYHBIX WM CXOAHBIX CUTyalUsIX, a TakKXe BbIJABUTaTh
TIpe/ITI0/I0’KeHHsT 00 UX pPa3BUTHH B HOBBIX YC/IOBUSX M KOHTEKCTaX.

Pabora c uaopmanmeii:

BLISIBIATE JedUIUT WHPOPMAIH, [JaHHBIX, HEOOXOJUMBIX Ji pelIeHUs
TOCTaB/IEHHOW 3a/lauy;

TIPUMEHSITh Pa3/MuHble MeTO/lbl, UHCTPYMEHTbI M 3allpoChl MPU TIOMCKE U
otbope nH(pOpMaIMX UK IaHHBIX U3 UCTOUHHUKOB C YUETOM TpeJI0KeHHOW yueOHOoM
3a/lauM U 3aJJaHHBbIX KPUTEPUEB;

BbIOMpaTh, aHa/JM3UpPOBaTh, CUCTEMATU3UPOBaTh U  UHTEPIPETHUPOBATh
MH(MOpMaLMIO pa3TMYHbIX BUZOB U (DOPM Tpe/iCTaB/IeHNS;

CAaMOCTOSITeJTbHO ~ BbIOMpaTh  ONTUMaAbHYHO  (OpMy  TpefCTaB/ieHUs
vHboOpMallMM W WIIOCTPUPOBATh pelllaeMble 3a/laud  HeCJI0KHbIMA ~ CXeMaMU,
AvarpaMMaMH, MHOM rpauKoi ¥ UX KOMOMHAIUSIMY;

OlleHUBaTh HAlEXHOCTh WHGMOPMAIMM 10 KPUTEpHUsIM, TIpe/JIoKeHHbIM
yuuTesieM Wik C(hopMyJIMPOBAaHHBIM CaMOCTOSITE/TBHO;

53¢ PeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBaTh UH(OPMALUIO.

KoMMyHHKaTHBHbBIE YHUBEPCA/TbHbIE YUueOHbIe JeHCTBUS

Oo1menmue:
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COTIOCTaBJ/ISITb CBOU CYXK/I€HHSI C CY>XAEHUSIMU APYTUX yUaCTHUKOB [UAJIOra,
oOHapy’KuBaTh pa3nuuue U CXOCTBO MO3ULIUN;

nyO/IMYHO TIpeACTaB/SATh Pe3y/bTaThl BHIMOJHEHHOTO OIbITa (IKCIIePUMEeHTa,
WCCJIeJOBaHUs, MPOeKTa);

CAMOCTOSITE/ILHO ~ BbIOMpaTh  (JOpMAT BBICTYIUIEHUSI C YuéTOM 3ajau
npe3eHTaLMd W OCOOEHHOCTe ayJUTOPUM U B COOTBETCTBUM C HUM COCTaBJISITh
YCTHBIE U TTMCbMEHHbIe TEKCThI C UCM0/Ib30BAHUEM WITFOCTPAaTUBHBIX MaTepHasoB.

CoBMecTHas AeATe/IbHOCTh (COTPY/AHUYECTBO):

MOHMMAaTb W MCI0JIb30BaTh MPEUMYILeCTBa KOMaHJHOM W WHAWBUAYaIbHOU
pabOThl TIpU pellleHWd KOHKPeTHOW mpobsiemMbl, B TOM 4YHC/e TIPU CO3[laHUHU
MH(OPMAaLMOHHOT0 MPOAYKTa;

MPUHAMATh IieJib COBMECTHOW WH(GOPMAI[MOHHOMN [esiTeIbHOCTH TI0 cOopy,
obpaboTke, Tiepesaue, dopManu3aluKu UH(DOPMALIUK, KOJIJIEKTUBHO CTPOUTh
JeUCTBUSL TI0 €€ [JOCTWXKEeHHUIO: PAcCIipefiesiiTh POJIM, [JOTOBApUBAaThCs, O0OCY)KAATh
MpoLiecC ¥ pe3y/ibTaT COBMeCTHOM paboTh;

BBIMOJIHATh CBOIO 4YacTh paboTbl ¢ uHpopMaiuedl umu MH(POPMALMOHHBIM
MPOJYKTOM, [OCTHras KayeCTBEHHOrO pe3yJ/bTaTa I0 CBOEMY HarpaB/leHUI U
KOOP/JIMHUPYS CBOU [IeMCTBUS C JPYTMMH YieHaMU KOMaH/Ibl;

OLIeHMBaTh KayeCTBO CBOEro BK/aja B OOIMi MH(OPMAaLIMOHHBIN MPOAYKT TI0
KPUTEPUSIM, CAMOCTOSITe/TbHO CPOPMYTMPOBAHHBIM YUaCTHUKAMU B3aUMO/ENCTBUS;

CpaBHMBAaTh pe3y/bTaTbl C HWCXOJHOM 3a/laueldl M BKIQJ[ KaXJOro ujieHa
KOMaH/Jbl B [IOCTM)KEHHe pe3yJIbTaTOB, pa3fensitb Cdepy OTBETCTBEHHOCTU U
TMIPOSIB/ISITh TOTOBHOCTD K MPeJOCTaB/IeHUI0 OTUéTa Tepe/ rPyIoi.

PeryisaTuBHBIe YHHUBEpPCA/IbHbIE yUeOHbIe AeiiCTBHSA

Camoopranusanus:

BBISIB/IATh B JKU3HEHHBIX M Y4yeOHBIX CUTyalUssx Mpobsiembl, TpeOytolue
pelleHus;

OPUEHTHMPOBAaTbCS B  pPAas3/MUHbIX TMOAXOJAaX K TIIPUHATHUIO  peLleHuH
(MHAVMBUAYabHOE MPUHATHE PeLleHUH, IPUHATHE PellleHnl B TPYIIIe);

CaMOCTOSITe/TbHO COCTaB/ISATh aArOPUTM pelleHUs 3ajaud (UM ero 4acthb),
BbIOMpATh Croco0 pellleHHs yuyeOHOM 3alaud C YUETOM UMMEROIIUXCS pecypcoB U
CcOoOCTBEHHBIX BO3MOKHOCTe!, apr'yMeHTHMPOBaTh Tpe/jjlaraeMble BApUAHTHI PelleHU;

COCTaB/IATh [JIaH JeWCTBUM (T/laH peasv3alii HaMeyeHHOro aropyuTMa
pellieHrs1), KOPPeKTUPOBATh MPe//I0)KEHHBIN a/JIfOPUTM C YUYETOM TOTyYeHUs] HOBBIX
3HaHWM 00 M3yyaeMoM OOBbEKTE;

Jenatb BbIOOD B yCJIOBUSIX TPOTHBOPeUrBOM WH(OpMalu U OpaTh
OTBETCTBEHHOCTH 3a pellieHue.

CaMoKOHTpOJIb (pedieKcusn):

B/Ia/IeTh C1I0c06aMy CAMOKOHTPOJIsI, CAMOMOTHBALIUU U pedieKcuu;

[laBaTh OL|EHKY CUTYAaLUU U MpeJjiaraTh IU1aH eé N3MeHeHUs;

YUWUTBIBaTb KOHTEKCT U TMpeABU/ETb TPYJHOCTU, KOTOPble MOTYT BO3HHUKHYThb
nMpyu  pelleHMd yueOHOW 3ajlauM, aJjalTUPOBaTh pelleHue K MEeHSIOLUMCS
00CTOATETLCTBAM;
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OOBSICHITH ~ TPUYMHBI  JOCTHXKeHUs  (He[OCTW)KeHUs))  pe3yJIbTaToB
MHGOPMAI[MOHHOHN /esiTe/TbHOCTH, [aBaTh OLIEHKY TPUOOPETEHHOMY OIBITY, YMETh
HaXOZWTb TTO3UTUBHOE B TTPOM30IIIe/IIeN CUTYyaLUH;

BHOCUTh KOPPEKTHBBI B [IeSiTeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/IBLCTB,
W3MEHHUBIITUXCS CUTYalU, YCTaHOB/IEHHBIX OLIMOOK, BO3HUKIINX TPY/JHOCTEH;

OlleHWBaTh COOTBETCTBUE pe3y/bTaTa LieJId U YCJIOBUSIM.

OMOI[MOHA/TbHBIA HHTE/I/IEKT:

CTaBUTHb CeOsl Ha MeCTO APYroro uejoBeKa, MOHUMaTh MOTHBBLI U HaMepeHHUs
Apyroro.

ITpuHsTHE Ce0A U APYTHUX:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATh BCE BOKDPYT Jake B YCIOBHUSAX
OTKPBITOTO OCTYTIA K TF00bIM 00BEMaM UH(OPMaLUH.

IIpeaMeTHBIE pe3y/IbTaThI

K konily obyuenuss B 8 kmacce y obyuaromierocs Oyayt chopmupoBaHbI
c/ieflytole yMeHuUs:

TIOSICHSTh Ha MPUMePax Pa3Iuums MeX/1y TTO3UIIMOHHBIMUA U HEITO3UI[MOHHBIMHU
cUCTeMaMU CUMCJIeHUSI;

3alMChbiBaTh M CpaBHMBATh Iiefble urcia oT 0 go 1024 B pa3muuHBIX
MO3UI[MOHHBIX CHCTeMax cuucieHus1 (C ocHoBaHMsIMM 2, 8, 16), BBINIOJHATh
aprdMeTHUeCKHe oTepaly Haji HUMU;

PacKpbIBaTh CMBIC/ TIOHATHUM «BBbICKA3bIBaHUE», «JIOTHUeCcKasl Oreparus»,
«JIOTUUeCKoe BhIpakKeHUe»;

3alyChIBaTh JIOTUYECKHEe BBIPAKEHWS] C UCIOAb30BaHUEM IU3bIOHKIUH,
KOHBIOHKI[UW U OTPHUL[aHUs, OTIPeesiATh UCTUHHOCTh JIOTHYeCKUX BhIpaXKeHUH, ec/ii
M3BeCTHBI 3HAUEHUSI UICTUHHOCTU BXO/SAIIUX B HETO IepeMeHHbBIX, CTPOUTh TaOUIIbI
WCTUHHOCTH [I7Is1 JIOTHUeCKUX BbIPayKEHHH;

pacKpbIBaTb CMbBIC/I TIOHSITUN «UCIIOJHUTENb», «aJIFOPUTM», «IIpOTrpaMMa,
TIOHUMasl Pa3HUIy MeXAy yroTpebjieHHeM 3THMX TePMHHOB B OOBIZIEHHON peud U B
MH(OPMaTHKE;

OTMUCHIBATh aJITOPUTM pellleHHts 3a/lJauM pa3TuUHbIMUA CrlocobamMu, B TOM UMCIie
B BU/jle O/I0K-CXeMblI;

COCTaBJISITh, BBITIO/IHATL BPYUHYIO M HAa KOMITBIOTEPE HECI0XKHBIE alTOPUTMBI C
WCTO0/Tb30BaHMEM BeTBJEHUM W IUKJIOB [/is1 yTpaB/ieHUs] UCTIOTHUTE/ISIMU, TaKUMU
Kak Pobot, Yepenaiika, UepTéKHUK;

WCTI0/Tb30BaTh KOHCTAHTBI U TepeMeHHble pa3/UYHbIX THUTIOB (UMCJ/IOBBIX,
JIOTUYeCKUX, CUMBOJIbHBIX), a TaK)Ke CojieprKalljie WX BbIpa)KeHUs, HCII0/Ib30BaTh
oriepaTop MpHCBauBaHUS,;

WCTI0/Tb30BaTh TIPU pa3paboTKe MpOrpaMm JIOTHYeCcKHe 3HaueHHsl, oreparuu 1
BBIp@KEHUSI C HUMU;

aHa/IM31pOoBaTh TPe/IJIOKeHHbIe aJTOPUTMbI, B TOM YMC/Ie OTpe/ie/isiTh, KaKue
pe3y/ibTaThl BO3MO>KHBI ITPH 3aJIlAHHOM MHOKECTBE UCXO/JHBIX 3HAUeHUI;

COo3/laBaTh W OTJI&KWBATh MPOrpPaMMbI Ha si3bIKe MporpamMmupoBanus Python,
pea/iM3yroliye HeCJI0)KHble  aJrOpUTMbl  00pabOTKHM  UHCIOBBIX J@HHBIX C
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WCI0/Ib30BaHMEM LIMKJIOB U BEeTBJE€HWN, B TOM UHC/e peasv3ylolle MpPOBEpKYy
JIeIMMOCTU OJJHOTO L[e/IOr0 UMc/la Ha Jpyroe, NMpoBepKy HaTyparbHOrO uMc/Ia Ha
MIPOCTOTY, BblZie/ieHus1 (P U3 HaTypaIbHOr0 YMC/Ia.

K koHIily oOyuenusi B 9 kmacce y oOyuyaroierocsi 0yayT chopMHPOBAHBI
Cylelyrole YMeHUs:

pa3buBaTh 3aJaud Ha T0/[33[jaud, COCTABJ/STb, BBINOJHATH BPYYHYIO U Ha
KOMITbIOTEDEe HeC/I0)KHble aJrOPUTMbl C MCIOIb30BaHUMEM BETB/IEHWM, LIMK/IOB U
BCIIOMOTAaTe/IbHBIX aJTOPUTMOB /ISl YTIpaB/eHUsI HWCIIOTHUTE/SIMU, TaKUMH Kak
Po6or, Uepemnaiiika, YepTéKHUK;

COCTaBJIATb U OTJIAXKUBATh MPOrpaMMbl, peau3ylolle TUIIOBbIe airOpPUTMbI
00pabOTKK YMC/IOBBIX OC/Ie0BATeIbHOCTeN UM OAHOMEPHBIX UUCI0OBBIX MaCCUBOB
(MOMCK MaKCUMyMOB, MUHMUMYMOB, CYMMbI W/JTM KOJTMUECTBA 3/IEMEHTOB C 3a/JaHHbIMU
CBOICTBaMH) Ha OJIHOM U3s13bIKe TporpaMmupoBanust Python;

PaCKpPbIBAaTh CMBIC/T TIOHATHN «MOJIe/Tb», «MO/Ie/TAPOBAaHNE», OTIPeeNSTh BHUAbI
Mo/jiesieli, OLleHHWBaTh aJieKBaTHOCTb MOJIelId MOJe/upyeMoMy OOBeKTYy U LiesisiM
MO/le TUPOBaHMUS;

WCIOJIb30BaTh Tpadbl U JepeBbsi [/s1 MOJEJIWPOBAHUS CHUCTEM CeTeBOW U
MepapxXuyeckour CTPYKTYPbl, HAXOAUTh KpaTYaulllvi My Tk B rpage;

BbIOMpaThL Croco0 mpejcTaB/ieHysl JAaHHBIX B COOTBETCTBUM C TOCTaBJIeHHOMN
3ajjaueit  (Tabmuipl, cxeMbl, TpauK{, [gUarpaMmbl) C  HCIIO/Jb30BaHUEM
COOTBETCTBYIOL[MX MMPOrPAMMHBIX CPe/iCTB 00paboTKU JaHHBIX;

WCIIO/Tb30BaTh  3JIEKTPOHHBbIE  Tabiuiel A 00paboTKH, aHamuM3a |
BH3ya/IM3aliii YMCJIOBBIX /IaHHBIX, B TOM UHCJ/Ie C BbiJe/leHreM Auaria3oHa Tabauiibl
Y yIIOpsilouMBaHyeM (COPTUPOBKOW) €ro 3/1eMeHTOB;

Co3/laBaTh U TIPUMEHATb B 3/IeKTPOHHBIX Tabuiiax (hopMyJibl /11 PAaCUETOB C
WCI0/Ib30BaHMEM BCTPOEHHBbIX apudmeTuueckux GyHKIUNA (CyMMHpOBaHUe U
MO/JICYET 3HAUEHWM, OTBEuarol[uX 3aJJaHHOMY YCJIOBUIO, CpejHee apu(pMeTHUecKoe,
MOMCK MaKCHMaJIbHOTO U MUHUMAJILHOTO 3HaueHUs ), abCO/IOTHON, OTHOCHUTE/IbHOM,
CMelllaHHOW aJjpecalyy;

WCIOJIb30BaTh 3/IEKTPOHHbIE TaOMULIbI [/ UUCAEeHHOTO MO/Ie/TMPOBaHusl B
MPOCTHIX 3aflauax U3 pas3HbIX MpeIMeTHBIX obacTel;

WCTOJIb30BaTh ~ COBPEMEHHble  WHTepHeT-CepBUCHl (B TOM  4uCjIe
KOMMYHUKAIIMOHHbIe CePBUCHI, 00/lauHble XPAaHWIHINA AAHHBIX, OHIANH-TIPOrPaMMBbI
(TekcTOoBBIe W Tpaduueckue pemakTOpbl, CpeAbl pa3pab0TKW)) B ydeOHOW U
TOBCeJHEBHOM JleTe/IbHOCTH;

MPUBOJUTH TPUMEphbl  MCIOJIb30BaHUSI TeOHMH(OPMAal[MOHHBIX CEPBHUCOB,
CepBUCOB TOCYZAPCTBEHHBIX YCIyT, oOpa3oBaTe/bHBIX CepPBHUCOB VHTepHeTa B
yueOHOM 1 TIOBCEJTHEBHOU J1eSITe/TbHOCTH;

WCTI0JIb30BaTh pa3/iMuHble CPe/ICTBA 3allUThl OT BPeJOHOCHOTO MPOrPaMMHOI0
obecrieueHus1, 3alUiaTh NePCOHAbHYI0 WHGOPMALMI0 OT HeCAaHKIIMOHUPOBAHHOTO
JI0CTyTa W ero rnocjiefcTBuil (pasr/ialleHus, ogMeHbl, YTPaThl [JaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTMUECKUX U  COLMAJbHO-TICHUXOJOTMUeCKUX  aCIleKTOB
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UCIO/Ib30BaHUsl ceTh VIHTepHeT (ceTeBasi aHOHMMHOCTb, LM(POBOW Crief,
ayTeHTUYHOCTH CyOBEKTOB 1 PeCYpCOB, OTTAaCHOCTh BPeJOHOCHOTO KOZIa);

pacro3HaBaTh TMOMBITKY U MPeyTIpeX/1aTh BOBIeUeHHe ce0sl U OKPYKaroI[UX B
NeCTPYKTUBHbIE Y KDPUMHUHA/IbHble (OPMbI CEeTeBOW AKTUBHOCTU (B TOM UHCIe
KuOepOy/UTUHT, (PULLINHT).

TemaTrnueckKoe 1nJilaHUPOBaHUE

Knacc Pa3pen/Tema KoinuecTBO UacoB
Paznen 1. TeopeTnueckre 0CHOBbI HHGOPMATUKU 12
8 Knacc Pazgen 2. AnroputMsbl ¥ IIporpaMMHpOBaHue 21
Pe3epBHOe Bpemsi 1
Bcero 34
Pazpen 1. lludpoBasi rpaMOTHOCTD 6
Paznen 2. TeopeTnueckre 0CHOBbI MHGOPMAaTUKU 8
9 kyacc Pazgen 3. AIropuT™Msbl ¥ IiporpaMMHpOBaHKe 8
Pazpnen 4. IHbopMallMOHHbBIE TEXHOJIOTHUH 11
Pe3epBHOe Bpemsi 1
Bcero 34
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YuebHO-MeTOANUECKOE 00ecrieueHHe 00pa3oBaTe/IbHOI0 MpoIecca

O0s3aTe/bHBbIE yUeOHbIe MaTepUaJIbl /I YUeHHKA

1. ndopmaTtrka, 8-9 Knaccel: SnekTpoHHas Gopma yuebHuka / bocosa JIJI.,
BocoBa A.HO., OOmiectBO € OrpaHHYeHHOM OTBETCTBeHHOCThIO «BMHOM.
Jlaboparopust 3HaHUI»; AKIMOHepHOe 001ecTBo «M3marenscTBo «IIpocBereHues,
2023.

MeTtoauyeckyue MaTepyasbl A/ yYUTe I

1. ndopmatuka, 8-9 kmaccel: DyekTpoHHasi hopma ydyebHuka / bocosa JI.JI.,
BbocoBa A.HO., OO0iectBo ¢ OrpaHW4eHHOM OTBeTCTBeHHOCThIO «BMHOM.
Jlaboparopus 3HaHUi»; AKlMOHepHOe 006iecTBo «M3marenscTBo «IIpocBelijeHue»,
2023.

ITndposrie 06pa3oBaTe/IbHbIE PeCypChbl M PeCcypchbl C€TH HHTEPHeT

1. ®yngameHnTanbHas yuebHass Oubmmoreka [IMI'MY um. .M. CeueHoBa:
http://edu.rucml.ru/wlib/

2. Epunast konnekiusi Ludposbix Obpa3oBartenbHbix PecypcoB: http://school-
collection.edu.ru

3. bubnuoTeka 1M poBoro oOpa3oBaTeibHOTO KOHTeHTa:
https://urok.apkpro.ru/
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