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IMosicHuuTenLHAA 3aMHCKA

AnantupoBaHHass pabodas TporpaMMa OCHOBHOrO oOmiero o0Opa3oBaHusl IO
uHpopmaTuku sl oOydaromuxcs 8-9 kiacca ¢ 3a7ep)KKOW MCUXUYECKOTO Pa3BHUTHs (Ianee-
3IIP) pa3zpaboTaHna Ha OCHOBE HOPMaTHUBHBIX JTOKYMEHTOB:

-Oenepanbubiii 3akoH OT 29 gexabps 2012 roma Ne 273-®3 «O6 oOpa3zoBaHum B
Poccuiickoit @eaepanum» ¢ JOMOJHEHUSIMH;

-DenepalibHBI  TOCYIaPCTBEHHBIM  00pa30BaTEIbHBIN CTAaHIAPT OCHOBHOTO OOIIEro
o0Opa3oBaHusi OOy4alOIIUXCS C OTPAHUYCHHBIMU BO3MOKHOCTSAMHU  370poBbsi  (IIpukas
MunncrepcTBa obpasoBanus U Hayku Poccuiickoit deaepamuu ot 31 mas 2021 r. N 287);

-DenepanpHas  aJanTHpOBaHHAs o0Opa3oBaTesbHAs MpOrpaMma OCHOBHOTO —OOIIEro
o0pa3zoBaHus Ui 00yYAIOMIUXCS C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI, YTBEPIKICHHAS
npukazoM Munucrepcrsa IIpocsemenus Poccuiickoit @enepannn Ne 1025 ot 24.11.2022 rona;

-CanlluH 2.4.3648-20 «CaHuTapHO-31THIEMHOJIOTHIECKHUE TPEOOBAHMS K OpraHU3aIMIM
BOCTIUTaHUS U O0OYUEHUS, OTJBIXA M O3[JOPOBJICHUS JCTCH U MOJIOICKI,

-CanlluH 1.2.3685-21 «['urueHndeckre HOPMATUBBI U TpeOOBaHUSA K OOECIICUEHUIO
Oe3omnacHOCTH U (WK) OE3BPEIHOCTH IS YeJIOBEKA (PaKTOPOB CPEIbl OOUTAHUS.

- YcraB MBOY I'mmuazus umenu A.U. Skosnesa.

Cpoxu peanm3arun: 2023-2025 yu.r.

AnantupoBaHHass pabouas IporpaMMma OCHOBHOro oOmiero oOpa3oBaHMsl IO
uHdpopMaTuke I OOYYAIOIIUXCS C 33JCPXKKOM IMCHXMYECKOro pa3BUTUS (BapuaHT )
npencTaBisier  co0oil  00pa3oBaTeNbHYIO MPOrpaMMy, aJalTHPOBAHHYIO Ui OOydYeHH,
BOCIIUTaHMS ¥ COLMAIM3ALUN OOYYAIOUIMXCS C 3aJEP)KKOM ICUXUYECKOTO pa3BUTHUS C Y4ETOM
0COOEHHOCTEH WX TCUXO(U3NYECKOTO Pa3BUTHS, HHIMBUAYAJIHHBIX BO3MOXHOCTEH, OCOOBIX
o0pa3oBaTeNbHBIX MOTpeOHOCTEl, 00eCneunBaroIlyl0 KOPPEKLHUI0 HapyUIeHUH pa3BUTUS H
COLMAIBHYIO aJIaNTaIuIo.

IIporpamma na€r mpejacraBieHue O LeNsAX, oOLel cTpareruu 0O0ydeHusi, BOCIIUTAHUS U
passutus obyuaromuxcs ¢ 3[1P cpencrBamu yue6Horo npeamera «MHpopmaTika» Ha 6a30BOM
YPOBHE; YyCTaHABIUBAeT o00f3aTeIbHOE TNPEAMETHOE COJAEp)KaHUe, NPeAyCMaTpUBAET €ro
CTPYKTYPHUPOBaHHUE TIO pa3iesiaM M TeMaM Kypca, ONpeNeNseT paclpeelieHue ero 1Mo KiaccaM
(romam wu3y4yeHus); Ha€T MNPUMEPHOE pacHpeeneHre Y4eOHBIX YacoB M0 TEMaTHYECKUM
paszenam Kypca U peKOMEHIyeMyo (IPUMEPHYI0) TIOCIE0BATEIEHOCTh UX M3YYCHUS C YIETOM
MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PAaCTHBIX
ocobeHHocTell oOyuaromuxcs. denepanbHas padodas mporpaMMa OIpenesseT KOJINYeCTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKHU Y4eOHOTo marepuaina JUlsl KakKJOoro roja M3y4deHus, B TOM
qucie IS CONEPXKATEIbHOTO HANOJIHEHUS pPAa3HOr0 BHJA KOHTPONIS (MPOMEXKYTOUHOM
aTTecTalluyd O0YyJaroluXcs, BCEPOCCUICKUX MPOBEPOUYHBIX PabOT, rOCYAapCTBEHHOW UTOrOBOM
aTTEeCTaIuu).

OO0mas xapakrepucTuka yueoHoro npeamera « Angopmarukar

VYuebnblii npenmet «HPpOpMaTHKa» B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKAET:

" CYIIHOCTh HMH(OpPMATUKH KaK HAy4YHOM JUCHMIUIMHBL, H3y4arolled 3aKOHOMEPHOCTH
IPOTEKaHUS W BO3MOXKHOCTH aBTOMAaTH3allMd HH(OPMALMOHHBIX IPOILECCOB B Pa3IHUYHBIX
CUCTEMaXx;

" OCHOBHBIE€ OOJIACTM TPUMEHEHUS WHPOPMATHKH, TPEKIEe BCEro HH(OPMALMOHHbIE
TEXHOJIOTHH, YIIPaBJIEHNUE U COLUaIbHYIO cepy;



* MSKAMCLUUIUIMHAPHBINA XapakTep HHGOPMATUKU 1 HH(POPMALIMOHHON NeSITETHbHOCTH.

B nmpomecce wusydenuss unHdopmatukm y oOywaromuxcs ¢ 3[IP  dopmupyercs
UH(POPMALIMOHHAS M AITOPUTMUYECKAs KyJIbTYpa; yMEHUs (JOpMaIM3aluu U CTPYKTYPUPOBAHHS
uH(pOpMaLIMK; y4Yalluecsl OBJIAJEBAIOT CIIOCOOAMU MPE/ICTaBICHUs JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amauyeil (TaOnMibl, CXeMbl, TpauKH, IHarpaMMmbl), C HCIOJIb30BaHUEM
COOTBETCTBYIOIIUX TPOTPAMMHBIX CPEACTB 00pabOTKM JaHHBIX; Yy Yydamuxcs (opmupyercs
NPECTaBICHUE O KOMIIBIOTEpE KaK YHHMBEPCAJbHOM YCTpOHCTBE 00paboTKu uH(popMaimmy;
IpeJICTaBICHHEe 00 OCHOBHBIX M3Yy4aeMBIX MOHATHUSX (MHGpOpMAIus, alfOPUTM, MOJENb) U UX
CBOWCTBAX; pPAa3BHBACTCS alNTOPUTMHYECKOE MBIIUICHHE; (HOPMHUPYIOTCS MPEICTaBICHHUS O
NPUMEHEHUN 3HAHUW MO TMPEAMETY B COBPEMEHHOM MHpEe, O poiu HHGOPMAIMOHHBIX
TEXHOJIOTUH ¥ pOOOTU3MPOBAHHBIX YCTPOMCTB B JKU3HHU JIOAEH, IPOMBIIIJICHHOCTH U HAyYHBIX
UCCIICIOBAHMX; BbIPAOATHIBAIOTCS HAaBBIK U YMEHHE O€30MacHOr0 U  IeNecoo0pa3Horo
NOBEJICHUA TpU paboTe ¢ KOMIBIOTEPHBIMH IPOrpaMMaMd U B ceTd VIHTEpHET, yMeHHE
coOroaaTh HOPMbI HTHPOPMAIIMOHHOM 3TUKU U TIPaBa.

CoBpeMeHHass MIKOJbHAsE WH(POpPMATHKA OKa3bIBAE€T CYIIECTBEHHOE BIMSHUE HA
dbopMupoBaHre MHUPOBO33peHUs MIKOJIbHHUKA ¢ 3IIP, ero »xu3HEHHYIO MO3UIIMIO, 3aKJIabIBACT
OCHOBBI TTOHWMAaHHs TNPHUHIMIIOB (YHKIMOHUPOBAHUS M HCIIOJIB30BAaHUS HH()OPMAIOHHBIX
TEXHOJIOTHI KaK HEOOXOAMMOI0 MHCTPYMEHTA MPAKTUYECKH JI000H AesITeNbHOCTH U OJTHOTO U3
HanOoJiee 3HAYMMBIX TEXHOJOTMYECKHX JIOCTIDKEHHH COBPEMEHHON IHMBHIM3aUK. MHOrHe
MpeIMETHbIE 3HAHHUSI U CIIOCOOBI JEATEIBHOCTH, OCBOCHHbBIE OOYUYAIOUIUMUCS TPU HU3YUCHHUH
UHPOPMATHKH, HAXOAAT MIPUMEHEHHE KaK B paMKaxX 00pa3oBaTeIbHOTO MpoIecca MpH U3y4eHUH
JIPYTUX MPEIMETHBIX 00JacTe, TaK U B MHBIX KU3HEHHBIX CUTYaIUsAX, CTAHOBITCS 3HAUUMBIMH
it GopMHpPOBaHUS  KAavyeCcTB  JIMYHOCTH, T.€. OPHEHTHPOBAaHBI Ha (OpPMHpPOBAHUE
METaNnpeMETHBIX U JMYHOCTHBIX PE3YIbTATOB O0YUCHHUS.

[Iporpamma oTpaxaer cojaepkanue oOydenus mnpeamery «HHpopmartuka» ¢ ydeToMm
0co0BIX 00pa3oBareibHBIX MOTpeOHOCTel oOydaromuxcst ¢ 3[1P. OcoO0eHHOCThIO BOCIIPUATHS U
YCBOGHHsI y4eOHOTO Marepuana 1o HH(pOpMaTHKe, OOYCIOBICHHONH CHW)XKEHHBIM YPOBHEM
pa3BUTHS TOHATHUUHBIX (OPM MBIIUICHUS, SBISETCS TO, YTO aOCTPaKTHbIE MOHSITUS W
JOTUYECKH MaTepualn ciaabo oco3Haercs oOyuarommmucs ¢ 3[IP. OOyuaromuecss CKIOHHBI K
(opMaTbHOMY ONEPUPOBAHUIO JAHHBIMH, OHM HE MBITAIOTCS BHUKHYTh B CYTh H3y4aeMOro
MOHATHUS U TPOIlecca, UM MaJIOJOCTYITHO TIOHUMAaHUE COTIOJYMHEHUSI OTBICUCHHBIX TOHATHHA H
B3aUMOOOYCIIOBIIEHHOCTh UX MPU3HAKOB.

VY ob6yuaromuxcsi ¢ 3[IP BO3HMKAIOT TPYAHOCTH MpH MpeoOpa3oBaHUM MHPOpPMALUU U3
OJTHOW (hOPMBI IIPEJCTABICHUS B IPYTyI0 O€3 MOTEepPH €€ CMbICNIA U MOJTHOTH. OHM HCTIBITHIBAIOT
TPYAHOCTH TPW OILEHHUBAHWW YHCIIOBBIX ITapaMETPOB HH(OPMAIMOHHBIX IPOIECCOB (0O0bema
namsTH, HeoOxoaumoro ais XpaHeHuss uHopmainuu). Ilpu wmsyuenun pasgena «Cucremsl
cuncieHus» (y HIX MOTYT BO3HHKATh 3aTPYAHEHUS TIPU TIEPEBO/IE U3 OHOM CHCTEMBI CUMCIICHHS
B JIpYTyIO.

[Mpu wm3ydenum paznenoB «PazpaboTka anrOpUTMOB M TPOTpaMMy», «AJITOPUTMBI H
nporpaMMupoBaHue. VICIIOMHUTENN M alrOpUTMbI», «IJIEMEHThl MaTeMaTU4eCKOH JIOTMKH»
obyuatoruecss ¢ 3[IP crankuBaroTCs C TPYAHOCTBIO J€JaTh JIOTUYECKHE BBIBOJBI, CTPOUTH
N0CJIeI0BAaTENIbHbIE pacCyKIAeHUs, OPOPMIIATH OJIOK-CXEMBI U QJITOPUTM 3aITUCH KOJIa IPOrpamm,
NEPEHOCUTH JIaHHBI AITOPUTM B Iporpammy. Takke mpu U3ydeHUH MPOTpaMMHUPOBAHUS OHH HE
MOTYT pPa3o0paTbcs C TUNAMMU JaHHBIX, HE COOTHOCAT MX C HM3yYEHHBIMH paHee METOJaMH
KOJMPOBaHUS HHYOPMAIH B KOMITBIOTEPE.

OOyuaromyecs: 3aTpyAHSIOTCS aHAIM3UPOBATh OECCUCTEMHBIE JaHHBIE AK€ B MPOCTHIX
3ajadax, OHM HE BCerJa MOTYT YBHJIETh TJaBHOE W BTOPOCTEIIEHHOE, OTICIUTH JIUIIHEE,
CaMOCTOSITENIbHO HE COOTHOCAT CUTYALIMIO C U3YYEHHBIM paHee.



Oobyuatonmumest ¢ 3[IP TpeOyercss Oonbliie BpeMEHH Ha 3aKpeIUIeHHE Marepuana,
aKTyalu3alys 3HaHUH 110 OIOpe IPU BOCIIPOU3BECHUN.

Jns mpeononeHuss TPYAHOCTEH B U3ydyeHMH y4yeOHoro mnpenmera «MHpopmaTuka
HeoOXxonuMa ajanTanus o0beMa M XapakTepa ydeOHOro MaTepuala K I103HaBaTeIbHBIM
BO3MOXXHOCTSIM oOyuatomuxcst ¢ 3[IP: y4eOHBII Marepuall NPEnoJHOCUTCS HEOOIbIINMHU
HOPLMSIMU, TPOUCXOAUT €ro IMOCTENEHHOE YCJIOKHEHHUE, HCIOJIb3YITCS CHOCOObl ajanTaluu
TPYAHBIX 3a/laHUi, HEKOTOPBIE TEMBl M3YYalOTCS HAa O3HAKOMHUTEIHHOM YPOBHE HCXOJS W3
oTOopa coliepkaHusl yueOHOTro MaTepuana o IpeamMery.

st ycwiieHUs KOPPEKLMOHHO-Pa3BUBAIONICH HAMpaBIEHHOCTH IpeIMeTa Ha YpoKax
IIMPOKO HCHOJB3YIOTCS JEMOHCTpalMs MeJaroroM MNpakTU4eCKOH paboThl € MOCIEAYIOIIHUM
COBMECTHBIM aHAJIM30M IOCIEI0BATEIbHBIX yYeOHBIX JEHCTBUH M BBIPAOOTKOW alropuTMa,
YCUJIEHHAsl IPEAMETHO-IIPAKTUYECKAsl NEeSATEIbHOCTh YYaIlMXCs, NONOJHUTEIbHBINA HAaIJIsAHO-
WITIOCTPATUBHBIN MaTepual, MOJKPEIJICHUE BBIMOJIHEHUS 3a/1aHuil rpadudeckuM MaTepualioM.
Ocoboe MecTo OTBOAMTCS paboTe, HANPABICHHOM Ha KOPPEKIMIO Mpolecca OBIAJCHUS
yUYAIIUMUCS YMEHUSMHU CaMOOPTaHU3AINH YUeOHOM NesTeTbHOCTH.

Heau n 3aga4u n3yyeHus: yueOHoro npeamera «udgopmaruka

HenssMmu  w3ydeHuss WHPOPMATHKKA HA YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHS
SIBIISTFOTCSL:

e hopMHpOBaHKE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH WHPOPMATHKH, JOCTIKCHHSIM HAyYHO-TEXHHUYECKOrO Iporpecca U
00IIeCTBEHHON MPAKTUKH, 33 CUET pa3BUTHUS MPEACTaBICHUI 00 MHPOPMAIH KaK O Ba)KHEHIIIEM
CTPATerHueCKOM peCcypce pPa3BUTHS JIMYHOCTH, TOCYAApCTBa, OOINECTBA; MOHUMAHHS POJIH
MH(POPMAITMOHHBIX TIPOLECCOB, HH(POPMAIIMOHHBIX PECYPCOB U MH(POPMALMOHHBIX TEXHOJIOTHH B
ycnoBusx 1u(poBoit TpaHchopmalu MHOTHX cdep KU3HA COBPEMEHHOTO O0IIECTRa,

e o0ecrieyeHrne yciIoBUH, CIIOCOOCTBYIONUX PA3BUTHIO AITOPUTMUYECKOTO MBIIUICHHS KaK
HEOOXOIMMOTO YCIIOBHS MPO(EeCCHOHATBHON JCSITETPHOCTH B COBPEMEHHOM HH(OPMAIIHOHHOM
0011ecTBe, MPEIONAralIIero CrocoOHOCTh OOyYaromerocss pa30uBaTh CIOKHBIE 3a/Ja4d Ha
Oojee mpocThle MOJ3a/aud; CPaBHMBATh HOBBIE 3a/Ja4d C 3aJadaMH, PEIIEHHBIMU paHEe;
OMpECACIIATh IIaru ajigd JOCTHXXCHUA pe3yiibTara U T. 1.,

e hopmMupoBaHHe W pa3BUTHE KOMIIETEHIIMA, OOydarolmuxcs B OONAacTH HCHOIB30BaHUS
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, B TOM YHWCJe 3HAHWM, YMEHUN M HaBHIKOB
paboTel ¢ HMHQOpMaLMEN, MPOrpaMMHUpPOBAaHUS, KOMMYHHUKAIlMH B COBPEMEHHBIX IM(PPOBBIX
cpenax B yCIOBUSX oOecrnedeHus] HHPOPMalMOHHON 0€30MacHOCTH JIMYHOCTH 00yYaroerocs;

© BOCIIUTAHUE OTBETCTBEHHOIO M M30MPATENBHOIO OTHOIIEHUS K MHGOpMAIMH C y4ETOM
MPaBOBBIX M OJTUYECKUX acCMEKTOB €€ paclpoCTpaHEHHs, CTPEeMJICHHS K MPOJOHKEHHUIO
oOpa3zoBanusi B 00JacTH MH(GOPMAIMOHHBIX TEXHOJOTUH M CO3MJIATEIHHOW IEeATEbHOCTU C
MPUMEHEHHUEM CPEJCTB HHPOPMAIIMOHHBIX TEXHOIOTHUH.

OcBoenue yueOHoro mpeamera «MHpopMaThka» OOyYaOMIMMHUCS C  3aJEPKKOM
MCUXUYECKOTO Pa3BUTHs HAMpaBICHO HAa OBIAJCHHE WMH OCHOBHBIMH CpEICTBaMU
MNpEaACTaBICHUA I/IH(i)OpMaIII/II/I, HeO6XOHI/IMBIMI/I OJid pCHICHUA THUIIOBBIX yqe6HBIX 3agady C
MOMOIIbI0  HMH(DOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTHH;, 3HAHUE OCHOBHBIX
AITOPUTMUYCCKUX KOHCTPYKHI/II\/’I U YMCHHUC HCIIOJIB30BaTb HMX JIA IMOCTPOCHUA aJITOPHUTMOB;
dopmupoBanue y oOyuatomuxcst ¢ 3[1P HadanbHBIX HABBIKOB MPUMEHEHUS HMH(POPMAIIMOHHBIX
TEXHOJIOTUH JJI1 pCHICHUA y‘-Ie6HI)IX, MMPAKTUKO-OPUCHTUPOBAHHBIX W KOMMYHHKATHBHBIX 3a7a4.



OcHoBHble 3agaum yueOHoro mpenmera «UWHpopmatuka» — chopMHUpPOBATh Y

o0ydJaronuxcs:

J NOHMMaHHE TPUHIIMIIOB YCTPOUCTBA U (PYHKIIMOHUPOBAHHUS OOBEKTOB HU(PPOBOTO
OKPY)KEHHS, MIPEICTAaBICHUS 00 HCTOPUM M TEHACHIMIX pPa3BUTHA HWHPOPMATHKH IEepHOIa
U poBoii TpaHCHOPMALIUU COBPEMEHHOTO OOIIECTBA;

J 3HAHWS, YMEHHMS W HaBBIKM T'PaMOTHOW ITOCTaHOBKM 3aja4, BO3HHKAIOUIUX B
MPAaKTHYECKOW NEATEIBHOCTH, JJISl UX PEIICHUS C MOMOLIbI0O MH()OPMAIIMOHHBIX TEXHOJIOTHIA;
YMEHUS U HaBBIKH (HOpPMATM30BAHHOTO OMHUCAHUS IMOCTABICHHBIX 3371a4;

. 6a3oBble 3HaHUA OO0 MHPOPMAIMOHHOM MOJAEIMPOBAHUU, B TOM 4YHCIE O
MaTeMaTH4e€CKOM MOJEIUPOBAHUH;

o 3HAHUE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp U YMEHUE IIPUMEHATH 3TH 3HAHUSA
JUISl IOCTPOEHUS aJITOPUTMOB PEILEHUs 3a1a4 I10 UX MaTeMaTUYECKUM MOJEIISIM;

. YMEHUSA M HAaBBIKK COCTABJICHHUS IIPOCTBIX IIPOrpamMM II0 IIOCTPOCHHOMY
aJrOPUTMY Ha OJHOM M3 SI3bIKOB IIPOrPAMMUPOBAHKS BBICOKOIO YPOBHS;

. YMEHUS U HaBBIKU 3(p(HEeKTUBHOTO MCIIOIB30BAHUS OCHOBHBIX THUIIOB MPHUKIIAIHBIX

rporpaMM (TIPHIJIOKEHUH ) 00IIero Ha3HaYeHUs U HHPOPMAIIMOHHBIX CUCTEM JIJISI PEIICHUS C UX
MOMOIIbIO MPAKTHYECKUX 3a/a4; BiaJieHue 0a30BbIMU HOpPMaMU HH()OPMALUOHHOW 3TUKH U
npaBa, OCHOBaMU HMH(OpMAIIMOHHOH 0€301TacHOCTH;

. YMEHUE TPAMOTHO MHTEPIIPETUPOBATH PE3YIbTATHI PEIICHUs NMPAKTUUYECKUX 3a7a4
C TMOMOIIbI0 HMH(POPMAIMOHHBIX TEXHOJIOTHH, MPUMEHATH TOJyYEHHbIE pe3yJabTaThl B
MIPAKTUYECKOMN ESITEIIbHOCTH.

Jiia oby4aromuxcs ¢ 3I1P BaxXHBIM SBIsETCS:

o Pa3sBUTHUC T[IO3HABATCIBHBIX HWHTCPCCOB, HHTCIUICKTYAJIbHBIX W TBOPYCCKUX
ciocobHocreit nereii ¢ 3[1P cpencrBamu UKT;
. BbIpa0oTKa HaBbIKOB npumeHeHusi cpeactB UKT B moBcenHEBHON KU3HH, MPH

BBIMOJIHEHUY HWHJIMBUAYAJIbHBIX W KOJUIGKTUBHBIX IPOEKTOB, B Y4eOHOH JesTelnbHOCTH,
JabHENIIIEM 0CBOEHUH NMpodeccuii, BOCTpeOOBAaHHBIX Ha PHIHKE TPY/a;

o OCYILIECTBIEHUE KOPPEKIMM MO3HABaTEIbHBIX MpoleccoB, oOyyatomuxcs ¢ 3I1P,
pa3BUTHE BHUMAaHUS, MAMSTH, AHAJIUTHKO-CUHTETUYECKOM MAEATEIBbHOCTH, YMEHHS CTPOUTH
CYKJICHMS], A€TIaTh YMO3AKIFOUECHHUS;

o BbIpa0OTKa HAaBBIKOB CaMOOPTaHMU3ALMU y4eOHOU NeATeNbHOCTH 00yJaromuxcs ¢
3I1P;

J BbIpaboTka y oOyuatoumuxcs ¢ 3IIP HaBbika yueOHONH pabOTHI MO AITOPUTMY,
pa3BUTHE YMEHUI CaMOCTOSITETPHO COCTABIIATh ATOPUTM YIEOHBIX JEHCTBUH;

o pa3BUTHE HABBIKOB PETYIUPYIOIIEH posiu pedn B yueOHOU paboTe.

Henu u 3agaun mu3ydeHuss WHOOPMATHKU HA YPOBHE OCHOBHOTO OO0IIEro oopa3zoBaHHS
ONPENENAI0T CTPYKTYPY OCHOBHOI'O COJEp)KaHUS Y4eOHOro mpeaMmera B BHUJE CIEAYIOIIUX
YETBIPEX TEMATUUYECKUX PaA3IEIIOB:

1) mmudpoBas rpaMOTHOCTB;

2) TeopeTHYEeCKHUEe OCHOBBI HH()OPMATHKH;
3) aNropuTMBbI H IPOTrPaMMHUPOBAHHE;

4) uHPOPMAIMOHHBIC TEXHOJIOTHH.



OcobenHocTH 0T0OOpa M aJanTalUK Y4eOHOT0 MaTepraJia o HHpopMaTHKe

OOyuenue yuebHomMy npeamery «MHpopmaTuka» CTPOUTCS HA CO3IaHUHM ONMTHUMAIBHBIX
YCJIOBHM JJIsl YCBOEHHUS IporpaMMHOro marepuaina oOydarommmucs ¢ 3I1P. B cBsa3u ¢ atum B
cojepkaHue pabouell mporpamMmbl MO HH(GOPMATHKE BHECEHBI HEKOTOpPHIE HM3MEHEHUS:
YBEJIMYEHO KOJIMYECTBO YMPAKHEHUN WM 3aJaHUM, CBS3aHHBIX C MPAKTHUECKON NeATeIbHOCTHIO
yUYalIuXCs; HEKOTOphIE TEMBbl JAlOTCAd KaK O3HAKOMUTENbHBIC; WCKIIOYAIOTCS 3aJaHus
MOBBIIICHHON CJIOXHOCTH; TEOPETUUECKUIM MaTephall MPENoJHOCUTCS B MPOLIECCE BHIOTHEHUS
3aJaHUii HATJSIHO-TIPAKTUYECKOTO XapakTepa; Y4eOHBIH Marepuan Jaercs HeOOIbIINMU
J03aMH; Ha Ka)XJIOM YypOKE IPOBOAMTCSA aKTyalu3alus 3HAHUM, BKJIIOYAETCS MaTepuan Ais
noBropenus. [lpu u3ydenun uHGOPMATHKH OCHOBHOE BHHUMAHHE YICNSACTCS MPAKTUYECKON
HAIPaBJIEHHOCTH, HCKIIIOYAeTCd WM yIpolaeTcss HauOoyiee CHOXKHBIA ISl BOCIPHUSATHS
TEOPETUYECKUI MaTEpHAIL.

[Ipouecc u3yueHus: yaeOHOro mpeamMeTa CTPOUTCS UCXO0A U3 0COObIX 00pa30BaTENIbHBIX
noTpeOHocTel  oOywaromuxcsi ¢ 3IIP. VYuuThiBas CHIOKCHHBIH O0O0BEM 3allOMHHAEMOM
uHpopmanuu s ydamuxes ¢ 3P nenecoobpazHo Ooniee MIMPOKO HCIONB30BATh OMOPHBIE
CXEMBI, TIAMSTKH, QJITOPUTMBI, TEM CaMbIM MPEAYNPEKIas HETOYHOCTh BOCIPOW3BEACHUS U
JOCTUTasl YIPOYEHHOTO 3allOMUHAHUS IYTeM MHOTOKPATHOTO YHOTPEONEHUs MaMATOK.
[TpakTuyeckue neicTBUs OOYYAIOMIMXCS CIEAYET CONPOBOXKAATh PEYEBBIM OTYETOM C IIEIIBIO
MOBBILICHUS] OCO3HAHHOCTH M peueBoil camoperyisiuu. Kaxnapiii Bua yueOHON AedaTeIbHOCTH
HE00X0IMMO YepeoBaTh ¢ (GU3KYJIbTMUHYTKAMH, BKIIIOYas THMHACTUKY JUIS T71a3, YIPaKHEHHS
JUIsL  CHATUA HampspkeHus. [Ipu  BBIMONHEHWHM TPAaKTHUYECKOH paboThl Ha KOMIIBIOTEpPE
oOyuaromumess ¢ 3IIP HeoOxomumo mpennaraTe MOAPOOHYI0 HHCTPYKLHMOHHYIO KapTy ¢
OMKMCAaHUEM Ka)0T0 I1ara BHIMOJTHEHUS 3a/1aHuUs.

[TpakTudeckas paboTa JODKHA Tpenanoyiarat GopmupoBanue y obydaromuxcs ¢ 3I[1P
HABBIKOB JKU3HEHHBIX KOMIIETEHIIUH, YMEHHI MCIOIb30BaHUSI HHPOPMAIIMOHHBIX TEXHOJOTUH B
MOBCEIHCBHOM JKHM3HH, YCTAHABIMBATH CBSI3b MEXIY 3HAHUSAMH IO MPEAMETY W KHU3HECHHBIMU
peanusaMu. HeoOXoaumo y4uuThIBaTh WHIAUBUAyalbHbIH Temn oOydaromerocs c¢ 3IIP, u
BO3MOYKHBIE HAPYIICHUSI HEUPOJUHAMUKH TIPY TUIAHKPOBAHUU 00beMa MPAKTHIECKOH pabOTHI.

IenecooOpa3HO NMPOBOAUTH YPOKHM KOMOMHHPOBAHHOTO THIIA, YTOOBI TEOPETHUECKUI
MaTepuan TMOAKPEIUIICS MPAaKTUKOW. OTo o0jeryaer BOCHpHUATHE Y4eOHOro Marepuana
oOyyaromumucs ¢ 3[1P u cnoco6¢cTByeT ero npoyHOMY 3alIOMUHAHUIO.

Ha ypokax wuHpopmaTtuku 1enecooOpa3HbIM SIBISIETCS IMOCTOSHHOE HCITOIB30BaHHE
MaTepualioB K ypoKaM, co3laHHbIX B mporpamme MS Power Point, o6pa3oBarenbHbie HHTEPHET
noptansl «Poccuiickas anekTpoHHas Konay, Learning Apps u T.11.).

Buasl nessreabnocTn o0y4yaromuxcs ¢ 311P, o0ycioBiieHHbIC 0COOBIMHI
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH U 00ecreYrBaloIMe OCMbICJIEHHOE 0CBOCHHE
cojeps;kaHuM o0pasoBanus no npeamery «MupopmaTnka»

Conepxanne  BUIOB  JEATEIBHOCTH  OOYYAIONIUXCS ~ OMpPENENsieTcs  OCOOBIMU
oOpa3oBaTeNbHBIMU ~ NOTpeOHOCTSIMM  1IKONbHUKOB ¢ 3IIP. Cregyer ycwinTh BUABI
JeATeTLHOCTH, Crienu(UIHbIe I JTaHHOW KaTeropuu JCTeH, 00eCTIeunBarOINe OCMBICIICHHOE
OCBOCHME COJIepKaHUsI OOpa3oBaHHU IO MpeaMETy: YCHJIEHHE MpeIMETHO-NPAKTHUYECKOM
JACATCIIBHOCTH C aKTHBHSaHHeﬁ CCHCOPHBIX CHCTEM, UYCPCAOBAHHUC BUIAOB JCATCIBHOCTH,
3aIeCTBYIOIIUX BCE CEHCOPHBIE CHCTEMBI; BBEIECHHUE  JIONOJHUTENBHBIX  3aJaHUM,
o0ecreunBarONX KOPPEKIHIO PETYISIUN yueOHO-T03HABATEIbHON JNESTENIbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3ysbTara.



HNudopmannonno-obpa3oBarenbHas cpega 00pa3oBaTEIbHOIO YUPEKACHUS JOJDKHA
BKJIIOYATh B c€0sl COBOKYIHOCTb TEXHOJOTMUECKUX CPEACTB (KOMIBIOTEPHI, MYJIbTUMEIUNHBIE
IIPOEKTOPbl C JKpaHAMM, MHTEPAKTUBHBIE JOCKHM U Jp.), KYJbTYpHbIE M OpraHU3allMOHHbBIE
(dopmMbl MHGOPMALIMOHHOTO B3aUMOJECHCTBUSA KOMIIETEHTHBIX YYAaCTHMKOB 0OOpa30BaTEIbHOTO
nporecca B pelIeHUH y4eOHO-TI03HABATENbHBIX U MPO(PECCHOHANBHBIX 337a4 C MPUMEHEHHEM
MH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH, a TakKe Haauuue CiaykO0 MOoAAep:KKU
npumenenus UKT.

[IpumepHas TemaTuueckas U TepMuHoIoruueckas jgekcuka coorsercrsyer @OIT OOO.
Hns obyuatommxcss ¢ 3IIP cymecTBeHHBIM SBISETCS MPHEMBI PabOThl C JIEKCUYECKUM
marepuaioM 1o unpeamery. I[IpoBoautcs crenuanbHas paboTa HO BBEJEHHIO B AKTHBHBIN
CJI0Bapb OOYYarOLUXCsl COOTBETCTBYIOLIEH TEPMHUHOIOIMU. M3ydaemble TEpPMHUHBI BBOJSTCS Ha
IIOJIMCEHCOPHON OCHOBE, 00f3aTenbHAa BHU3YyallbHAs MOJAEP)KKA, aITOPUTMbI PpabOThl €
OIIPE/IECIIEHUEM, OIIOPHBIE CXEMBI JJIsl aKTyaJIM3allUui TEPMUHOJIOTHH.

Mecto yueoHoro npeagmera «MMHdpopmaTuka» B yueOHOM IIaHe

B cootBerctBun ¢ ®DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00mero oopa3zoBanusi yueOHbId mpenmer «MHpopMaTHka» BXOAMT B MPEAMETHYIO
obmacte «MareMaTHKa 1 HHPOPMATHUKA» U SBIISAETCS 00s13aTEIBHBIM JIJTsl U3Y4YCHUSI.

VY4eOHbIM IJIaHOM Ha u3ydyeHue HH(pOpMaTHUKM Ha 0a30BOM ypoBHe oTBefeHo 102
yueOHBIX 4aca — 1o 1 yacy B Hezlento B 8 1 9 kjraccax COOTBETCTBEHHO.

[Ipennaraercs B 4acTh y4eOHOTO IUIaHA, (POPMHUPYEMYIO yHaCTHHKaMHU 00pa30BaTEIIbHBIX
OTHOILIEHHIA, B pE3yabTaTe M3Y4eHUs KOTOporo y odyuaromuxcs ¢ 3I1P Oyxayr chopmupoBaHbl
IepBOHAYAIBHBIC NPEACTABICHUS IO TPEIMETy, YTO OyAeT CIOoCcOOCTBOBAaTh NPOQUIAKTHUKE
TPYAHOCTEN B U3yUYEHUU JAHHOIO IpeameTa B 8—9 kiaccax.

Conep:xanue yueoHoro npeamera « Mngopmaruka

Conep:xxanue o0yyeHus B 8 kiacce

Teopernueckne 0CHOBbI HH(POPMATHKH
CucreMbl CUMCIEHUS

Hemnosummonnsle W TO3WIMOHHBIE CUCTeMBbl cumclieHus. Aundasut. OcHOBaHHE.
Pa3Bépuyras dopma 3ammcu uucna. [lepeBoa B AECITHUUHYIO CUCTEMY YHCEIN, 3alHCAHHBIX B
JIPYTUX CHCTeMaxX CuucieHus. *PuMckas cucrema cuucieHus.™

JlBonunas cucrema cuucieHus. llepeBon mensix uucen B npegenax or 0 mo 1024 B
JBOMYHYIO CHCTeMYy cuucieHus. BoceMepuunas cuctema cumcienus. [lepeBon umcen wu3
BOCHMEPUYHON CUCTEMBI B IBOUYHYIO U JECITHUHYIO CHCTeMbI B o0patHo. [llectHannaTepuyuHas
cucreMa cumciieHus. [lepeBoj uwncen W3 IMIECTHAAATEPUYHOM CHUCTEMBI B JIBOMYHYIO,
BOCBMEPUYHYIO U JECITHUHYIO CHCTEMBI U 00paTHO.

Apudmernueckue onepanuy B ABOUYHON CUCTEME CUMCIICHUSI.

DJieMeHTbl MaTeMATH4YeCKOi JJOTUKH

Jlornueckue BbICKa3bIBaHUsA. Jlormueckne 3Ha4YEHMs BBICKA3bIBAHWW. OJIEMEHTapHBIE U
COCTaBHbIE BbICKa3bIBaHUs. Jlornyeckue onepanuu: «i» (KOHBIOHKILHS, JTOTHYECKOE YMHOXKEHHE),
«M»  (AM3BIOHKIMS, JIOTHYECKOE CJO0XKEHHE), «He» (Jormueckoe oTpuianue). I[Ipuoputer
JIOTMYecKuX onepanuii. *OnpeneneHrne UCTUHHOCTU COCTABHOTO BBICKA3bIBaHMS, €CJIM W3BECTHBI
3HAYEeHUs] HUCTUHHOCTH BXOMSAIIMX B HEro »HJIEMEHTApHBIX BbICKa3bIBaHW.* Jlormueckue
BblpakeHus. llpaBuna 3ammcu Jnoruueckux BblpaxkeHH. [locTpoeHue TaOGmUIl HWCTUHHOCTU
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JIOTUYECKUX BBIPAKEHUM.
Jlornueckue 51eMeHThI. *3HaKOMCTBO € JIOTHYECKMMHU OCHOBAMHU KOMIIbIOTEPA. *

AJITOPUTMBI M IPOTPAMMHUPOBAHHE
HcnoiHUTEIN U AJITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIHMU

[lonstne anroputma. McnosHutenu anropuTmMoB. AJITOPUTM KakK IIJIAH YIIPABICHUS
UCIIOJTHUTEIIEM.

CaoiictBa anroputma. CriocoObl 3amucH aaroputrMa (CIOBECHBIH, B BUAE OJIOK-CXEMBI,
porpaMma).

AunroputMuyYeckue KOHCTpyKUUH. KoHCTpykuus «cienoBaHue». JIMHEHHBIN alropuTm.
*OrpaHU4eHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXHOCTH TPEIYyCMOTPETh 3aBHCUMOCTH
MOCIIEI0BATEIbHOCTH BBIIOIHIEMbIX JTEHCTBUI OT HCXOAHBIX JaHHbBIX. ™

KoHcTpyKIus «BETBICHHEY: TIOJHAS U HenoHas GopMbl. BhITIOIHEHNE U HEBBIITOJIHCHUE
yciioBus (MICTUHHOCTD U JIOKHOCTB BbICKa3bIBaHUs ). [IpocThie U cocTaBHbIE YCIOBUS.

KoHcTpykiius «1OBTOpEHUs»: HUKIBI C 3aJaHHBIM YUCJIOM IOBTOPEHUH, C YCJIOBHEM
BBIIIOJIHEHMS], C IEPEMEHHOMN IIUKJIA.

Pazpabotka s GpopMaabHOTO HCIOTHUTENS alrOpUTMa, MPUBOJIIETO K TpeOyeMoMmy
pe3ynbTaTy NpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXXHBIX alrOpPUTMOB C
WCIIOJIb30BAHUEM IIMKJIOB W BETBJIICHMM [JIsl yNpaBiieHUs (POpMaIbHBIMU HCIOJHUTEISIMU,
TakumMu Kak PoGor, Yepemnamka, Uepré&xHuk. BplmonHeHue anropuTMOB BpPYYHYIO U Ha
KoMIibioTepe. CHHTAKCHUECKHUE U JIOTHYeCcKre OomuOKu. OTKa3blI.

S3bIK MPOrpaMMHPOBAHUS

SA3pik  mporpammupoBanus  (Python, C++, Ilackans, Java, C#, IlxonpHbIii
AnropurMuyeckuil S3bIK).

Cucrtema nporpaMMUpOBaHUS: PEAAKTOP TEKCTAa IPOTrpaMM, TPAHCISATOP, OTIaIUHK.

[lepemennas: Tum, ums, 3HadeHue. Llenrie, BerecTBeHHbIE 1 CHMBOJIbHBIC TIEPEMEHHBIC.

Omneparop npucBauBaHusi. ApupMeTHUECKUE BBIPAKEHHUSI M MOPSJIOK UX BBIUYMCICHUS.
Omneparnyu ¢ IeTBIMU YUCIIAMH: LIETIOYHUCICHHOE JeTICHHE, OCTATOK OT JICJICHUS.

Betsnenus. CoctaBHble yCIOBUS (3alMCh JIOTUUECKUX BBIPAXKEHUH HAa M3Y4aeMOM S3bIKE
nporpaMMupoBanusi). HaxokaeHrne MUHUMyMa M MakCHMyMa M3 JBYX, TPEX M YETHIPEX UYMCEIL.
Perienne kBapaTHOrO ypaBHEHUS], UMEIOIIETO BEIIECTBEHHbBIE KOPHH.

JlmanoroBasi OTJIagKa TPOTPaMM: TIOMIATOBOE BBITIOJTHEHWE, MPOCMOTP 3HAYCHUH
BEJIMYMH, OTJIaJOYHBIN BBIBOJI, BBIOOP TOUKH OCTaHOBA.

Hukn c ycnoBuem. *Anroput™m EBKimaa uisi HaxoxaAeHUs HauOOJIbIIEro O0Iero
JIenuTeNs IBYX HAaTypasIbHbIX 4Hcen. Pa3OueHue 3amucu HaTypalbHOTO YMCIA B MO3UIIMOHHOU
CUCTEME C OCHOBaHUEM, MEHBILINM WM paBHBIM 10, Ha oTAEIbHBIE HUPBL.*

[Mukna ¢ mepeMeHHOH. AJNTOPUTMBI MPOBEPKH JAEIMMOCTH OJHOIO IIEJOro yucia Ha
Jpyroe, MPOBEPKU HATYPaIbHOTO YUCIIA HA IPOCTOTY.

OOpaGoTka CUMBOJBHBIX  JaHHbIX. CHMBOJBHBIE  (CTPOKOBBIE)  IE€PEMEHHBIE.
[TocumBonpHast 00paboTka cTpok. Ilogcdér dYacTOTHI TOSBICHHS CHUMBOJA B CTPOKE.
Berpoennsie GpyHKImu s 00paboTKH CTPOK.

AHaJIM3 aIrOpUTMOB

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB PA0OTHI AITOPUTMA MPU JAHHOM MHOYKECTBE
BXOJHBIX JAHHBIX; OIpPEICIECHUE BO3MOXHBIX BXOJHBIX [AaHHBIX, NPHUBOIAIIMX K JaHHOMY
pe3yJbTary.



Conep:xkanue o0yuenus B 9 kiacce

HudpoBasi rpaMOTHOCTH
I'no6anbHas cetb UHTepHeT U cTpaTernu 0e30NMacHOrO NoBe/leHusl B Hel

I'mo6anpHas cetb Wutepner. IP-agpeca y3noB. CereBoe XpaHeHHE AaHHBIX. MeETObI
WH/IWBUIYAIbHOTO W KOJUIGKTUBHOTO pa3MelIeHHss HOBOM wuH(popmamuu B cetu HHTEpHeT.
bonbuine nannple (MHTEpHET-AaHHbBIE B YACTHOCTH, IAHHBIE COLIMANIBHBIX CETeH).

[TonsiTre 06 nHGOpPMATMOHHOW 6€30NaCHOCTH. YTPO3bl HHGOPMAITMOHHOHN 0€30MacHOCTH
npu pabore B IIO0AJIBHOM CeTH M METOAbl MpoTuBoieicTBus uM. I[IpaBuia Oe3omacHoit
ayreHTH(UKanuu. 3amuTa auuHOW MHpopmauuu B cetd Murepuer. be3omacHble crpareruu
noBenenuss B cetu Mutepuer. [lpenynpexzaenue BoOBiI€UEHUS B JECTPYKTHUBHBIE U
KPUMUHAIBHBIE OPMBI CETEBOM aKTUBHOCTH (KHOSpOYILTHHT, (GUIIMHT U JIp.).

PaGora B uHGOpMALMOHHOM NMPOCTPAHCTBE

Bunsl nestensHOCcTH B cetu WHTepHer. VHTEpHET-CEpBUCH: KOMMYHHUKALMOHHBIC
CepBUCHI (IMOYTOBAs CIIy)0a, BUIACO-KOH(PEPEHII-CBS3b M T. I1.); CIPABOYHBIE CIIYKOBI (KapThl,
pacmucaHus U T. 1.), TIOUCKOBBIE CIYXOBbI, CITy>KObI OOHOBJICHUS TPOIPAMMHOTO O0ECTICYCHHUS U
np. CepBuchl rocynapcTBeHHbIX yciyr. OOnaunbie XpaHUIuIa JaHHbIX. CpecTBa COBMECTHOM
pazpaboTku AokyMeHTOB (oHnaiiH-oduchl). IIporpammHoe oOecriedeHre Kak BeO-CEepBUC:
OHJIAHOBBIE TEKCTOBBIC U IpaQUUeCcKUe PeIaKTOPbl, CPEAbl pa3pabOTKH MPOTPaAMM.

Teopernvyeckre 0CHOBbI HHPOPMATHKH
MoaennpoBaHue KaKk MeTO/l O3HAHUSI

Mopnens. 3agauu, pemiaeMble ¢ MOMOLIbI0 MonenupoBaHus. Kiaccudukanuu monenei.
MarepuanbHble (HaTypHble) M HHQOpPMAIMOHHBIE Mojenu. HenpepblBHbIE M IHUCKpPETHBIE
monenu. *Hmutarnonnsie moaenu.* HWrposble momenu. OleHKa aJeKBaTHOCTH MOEIHU
MOJIEIUPYEMOMY OOBEKTY M LIEISIM MOJICIIUPOBAHUSI.

Tabnuunsie Mmonenu. Tabnuia kak IpenCcTaBICHUE OTHOIICHHUS.

basbl nannbix. OTOO0p B TaOMUIIE CTPOK, YAOBIECTBOPSIOIIMX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepmnna, pebpo, myts. OpueHTHpOBaHHBIE U HEOPUEHTHPOBaHHBIE Tpadbl. [lnHa
(Bec) pebpa. BecoBas marpuma rpada. nuna mytu mexay BepimmHamu rpada. [lomck
ONTUMAaIbHOTO MyTH B rpade. HayanbHas BepmnHa (MCTOYHUK) U KOHEUHAs BepIIMHA (CTOK) B
OpUEHTUPOBaHHOM Trpade. Bpruncienne konuuecTBa MyTed B HANPaBICHHOM allMKIMYECKOM
rpade.

HepeBo. Kopenb, Bepmmna (y3en), jauct, peOpo (myra) nepeBa. Bricota nepesa.
[Tonnepeso. [Ipumeps! uconb3oBaHus AepeBbeB. [lepebop BapraHTOB ¢ MOMOIIBIO JIEpeBa.

[ToHATHE MaTeMaTHYECKOW MOJENH. 3a/laud, pemaeMple C TTOMOIIBI0 MAaTEeMaTHIECKOTO
(KOMITBIOTEPHOTO0) MoenupoBaHusa. OTIMUKMe MaTeMaTHIYeCKOH MOJIENIM OT HAaTYpPHON MOJAENH U
OT CJIOBECHOTO (JINTEpATypHOT0) OMHUCaHUsI 0OBEKTa.

Oranbl  KOMIOBIOTEPHOTO  MOJEIMPOBAHHS:  IOCTAaHOBKA  3a/ladyd, MOCTPOCHUE
MaTeMaTHYeCKOHU MOJICIIN, nporpamMmMHas pcanursanus, TECTUPOBAHHC, IMPOBCACHUC
KOMIBIOTEPHOTO HKCIIEPUMEHTA, aHAIIU3 €r0 Pe3yIbTaTOB, YTOUHEHHE MOJICITH.

AJITOPUTMBI H IPOTPAaMMHPOBAHHE
Pa3paboTka aaropuTmMoB M NpPOrpamMm

*Paz0buenne 3amaunm Ha mnoa3agaun.* CocTaBieHHE aIrOPUTMOB W MPOTpaMM ¢
HCII0JIB30BaHHUEM BeTBHeHI/IfI, OUKJIOB MW BCIIOMOTAaTCIBHBIX QJITOPHUTMOB [JId YIHIPaBJICHUA
ucrnonHuTeneM PoOOT miM ApyrMMu MCHIONHUTEISIMM, TakMMHU Kak Yepenamika, YepT&XHUK U
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Tabnuunbie BenmuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBIICHHE U OTIJIAJKA
POrpaMM, peaiu3yloIIuX THUIIOBBIE aTOPUTMbI OOPaOOTKH OJJHOMEPHBIX YHCIOBBIX MaCcCHBOB,
HAa OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIH
AnroputMuyeckuit  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MaccHBa CIydyalHbIMM YHCIaMH, B
COOTBETCTBUU ¢ ()OPMYJION WM IMYTEM BBOJA YMCENT, HAXOXKICHHE CyMMBI 3JICMCHTOB MAaCCHBA;
JUHEHHBIA TOWCK 3aJaHHOTO 3HAueHUsT B MaccuBe;, TMOACYET DSIEMEHTOB MAacCCHUBa,
YIOBIIETBOPSIIOIIMX 33JaHHOMY YCJOBHIO; HAXOXXJIEHHE MHHUMAIBHOTO (MaKCHMAaJIbHOTO)
snemeHnTa maccuBa. CoOpTUpPOBKa MacCUBa.

OOpaboTka TMMOTOKa JaHHBIX: BBIYHCICHUE  KOJIWYECTBA, CYMMBI, CPEIHETO
apuMeTUYECcKoro, MUHUMAJIbHOTO u MaKCHMaJIbHOTO 3HAYEHUS AJIEMEHTOB
MOCJIEIOBATEIbHOCTH, YAOBJIECTBOPSIOIINX 3aIaHHOMY YCIIOBHIO.

Yupasienue

VYupasnenue. Curnan. O6parnas cBs3b. *[lonydeHue curanoB OT UU(POBBIX JTATYUKOB
(kacaHus, pacCTOSIHHS, CBETa, 3ByKa U Ap.).* Ilpumepsl ncnonab30BaHMs MPHHLIUIA OOpaTHON
CBS3M B CHUCTEMaXx YIPABJICHUS TEXHUYECKHMMH YCTPOHCTBAMHU C MOMOIIBIO JATYMKOB, B TOM
Yrcie B pOOOTOTEXHHUKE.

[Tpumepsl poOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPABJICHUS IBHKEHHEM B TPAHCIIOPTHOM
cUCTEME, CBapOyHasl JIMHHUS aBTO3aBOJIa, aBTOMATU3MPOBAHHOE YIPABICHHUE OTOIUICHUS JI0Ma,
ABTOHOMHAsI CHCTEMa YIPaBJICHUs TPAHCIIOPTHBIM CPEACTBOM H T. I1.).

NudopManmoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TAOIUIIBI

[TonsiTre 06 AMEKTPOHHBIX TaOnuIax. TUIBI JaHHBIX B SUEHKaX 3JIEKTPOHHOW TaOIMUIIBI.
PenaktupoBanue u popmarupoanue tabinuu. BerpoeHHble pyHKIMM ISl TOMCKA MaKCUMYyMa,
MUHUMYMa, CYMMbI U cpefHero apudmerndeckoro. COpTUpOBKAa HaHHBIX B BBIICICHHOM
muana3one. Iloctpoenne aumarpamMm (TUcTOorpamma, KpyroBas —JAMarpaMma, TOYeuHas
nuarpamma). Beibop tumna auarpaMmel.

[IpeoOpazoBanrie Qopmyn mpu komupoBaHuu. OTHOCUTENbHAs, aOCONIOTHAs |
CMeEIlIaHHas aJpecarfusl.

VY cnoBHBIE BHIYMCIEHUS B JIEKTPOHHBIX Tabiniax. CyMMUpOBaHUE U MOJACUET 3HAUCHUH,
OTBEYAIOIIUX 33JaHHOMY ycioBHio. OOpaboTka OonbIIMX HAOOPOB JaHHBIX. YHCIEHHOE
MOJIEJTMPOBAHUE B BJIEKTPOHHBIX TaOIUIAX.

HNudpopmanuoHHbIe TEXHOJIOTMH B COBPEMEHHOM 00111eCTBe

Ponb mH(bOpMAaIIMOHHBIX TEXHOJOTHA B Pa3BUTHH SKOHOMUKH MHpPA, CTPaHbI, PETHOHA.
OTKpBITEIE 00pa30BATEIHHBIE PECYPCHI.

IIpodeccun, csizannuble ¢ MHGOPMATUKONW U MHPOPMAIIMOHHBIMH TEXHOJOTHSMU: BeO-
JIU3aiiHep, MPOTPAMMHUCT, Pa3pabOTUUK MOOWJIBHBIX TMPHJIOKEHUN, TECTUPOBIIHUK, apXUTEKTOP
MPOrPaMMHOTO O0ecTIeueHusl, CIIEUAIKNCT 110 aHATN3Y JaHHBIX, CHCTEMHBIN aJMUHUCTPATOP.
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COJEPKAHUE OBbYYEHUA

8 KJIACC
TeopeTudyeckue 0CHOBbI HHPOPMATHKH
Cucrembl cuncjIeHUs

Heno3unmonnele ¥ MO3WMIMOHHBIE CUCTeMbI cuucieHus. Aungasut. OcHOBaHHE.
Pa3pépuyras ¢dopma 3amucu uucna. IlepeBos B JECATUYHYIO CHCTEMY YHMCEll, 3allUCAHHBIX B
JPYTUX CUCTEMAaX CUMCIICHHUS.

Pumckas cuctema cuucieHus.

JIBonuHas cuctema cuucieHud. IlepeBon nenbix umcen B mpenenax or 0 mo 1024 B
JBOMYHYIO CHUCTEMYy cuucieHusa. BocbmepuuHas cuctema cuucieHus. llepeBox uucen wus
BOCBMEPUYHOMN CHUCTEMBI B IBOUYHYIO U IECATHUHYIO cUCTeMbl U 0OpatHo. lllecTHanuarepuunas
cucremMa cuucieHus. [lepeBox dmcen M3 IIECTHAAUATEPUYHOW CHUCTEMBI B JIBOMYHYIO,
BOCBMEPHYHYIO U IECATHYHYIO CUCTEMBI U OOpaTHO.

Apudmernueckue onepanuy B IBOUYHON CUCTEME CUUCIICHHUS.

JJ1eMeHThI MATEeMATHYECKOH JOTUKH

Hoquecxne BBICKA3bIBAHUNS. Hoquecxne 3HAYCHUA BLICKaSLIBaHHfI. aﬂeMeHTapHLK! nu
COCTABHBIC BBICKA3bIBAHU . .HOFI/I‘-IGCKI/Ie onepam/m: «m» (KOH’I)IOHKHI/DI, JJOTHYECCKOC
YMHOXEHHE), «UTIN» (AU3BIOHKIHUSA, JIOTUYECKOE CIOXKEHHE), «HEe» (JOTHYEeCKOe OTPHUIaHHE).
[Ipuoputer norudeckux onepanuit. OnpeaeneHne HCTUHHOCTH COCTABHOTO BbICKa3bIBaHUS, €CIIU
M3BCCTHBI 3BHAYCHHUA NCTUHHOCTHU BXOISIIIUX B HETO 3JICM€HTapHI)IX BI)ICKa3I)IBaHI/II7L HOFI/I‘ICCKI/IG
BeIpakeHUs. [lpaBmiia 3amucu JIOTWYeCKMX BbIpakeHHH. [locTpoeHune TaOiMI MCTHHHOCTH
JIOTUYECKHUX BBIPKCHHM.

Jlornyeckue 351eMeHThI. 3HAKOMCTBO C JIOTHMYECKMMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI M TIPOrPAMMMPOBaHHe
Hcnonnuresn u airOpuTMbI. AJITOPUTMHYECKHE KOHCTPYKIUH

[Tonstue anropurma. VcmoiaHMTENM aarOpUTMOB. AJTOPUTM Kak IUIAH YIpaBJICHUS
VCIIOJTHUTEIIEM.

CaoiicTBa anroputma. CrnocoObl 3alUCH alroputMa (CJIOBECHBIH, B BHJIE OJIOK-CXEMBI,
porpaMma).

AnropurMuueckue KOHCTpyKUMHU. KoOHCTpykuus «cienoBaHue». JIMHEHHBIM alropuTM.
OrpaHn4eHHOCTh JIMHEMHBIX aJITOPUTMOB: HEBO3MOYKHOCTb IIPENYCMOTPETH 3aBUCHUMOCTh
MOCJIEI0BATEIbHOCTH BBINOIHSIEMbIX JEHCTBHI OT HCXOIHBIX JAHHBIX.

KoHcTpykiusi «BeTBiIeHUE»: MOJIHAsL U HemosiHas (OopMbl. BeIoTHEHNE 1 HEBBIIOJIHEHHE
ycioBUs (MICTUHHOCTB U JIOKHOCTb BbICKa3bIBaHus ). [IpocThie n cocTaBHbBIE YCIOBHSL.

KoOHCTpyKIIMSl «OBTOPEHMS»: LIUKIBI C 3aJaHHBIM YHCJIOM IOBTOPEHUMH, C YCIOBUEM
BBIIIOJIHEHMS], C IEPEMEHHON IIUKJIA.

Pa3zpaboTrka ans GpopMalbHOTO HCIIOJIHUTENS aJIrOpUTMa, MPUBOJSIIET0 K TpedyeMomy
pe3yibTaTy IMpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOpUTMOB C
UCTOJIb30BAaHUEM IIUKJIOB M BETBIEHUH /Ui yHpaBieHUs (OpPMaTbHBIMU HCIOTHUTEISIMH,
TakuMu Kak Pobot, Yepemamka, YeptéxHuk. BpImosHeHHEe anrOpuTMOB BPYYHYIO U Ha
KoMmnbroTepe. CHHTaKCHUECKUe U JIoThyeckue omuoku. OTKa3bl.
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S3bIK NporpaMmMHupoBaHus

S3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbli
ANTOpUTMUYECKHHA SI3BIK).

CucremMa nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa IPOrpaMM, TPAHCIATOP, OTIATUHUK.

IlepemenHas: Tun, uMsl, 3HaueHue. Llemnble, BEIIECTBEHHbBIE U CUMBOJIBHBIE [IEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApHU(PMETHUECKHE BBIPAKEHHUS M TMOPSAIOK WX BBIYHCICHUS.
Omnepanuu ¢ 1eNbIMU YUCIIaMU: [ETOYHCIEHHOE JEJIEHNE, OCTaTOK OT JEJICHHUS.

Bersnenus. CocraBHble YCIOBHS (3alKCh JIOTHYECKUX BBIPAKEHUN HA U3y4aeMOM SI3bIKE
nporpaMMmupoBanusi). Haxoxxaenne MUHUMyMa M MakCUMyMa U3 JBYX, TPEX U YETBIPEX YHCEIL.
Pemenue kBagpaTHOro ypaBHEHHMsI, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

Juanorosasi 0TJiaJjka MporpaMm: MOIIAroBO€ BIMOJIHEHHE, POCMOTp 3HAUCHUN BEJIMYMH,
OTJIQJI0YHBIN BBIBOJI, BBIOOP TOYKH OCTAHOBA.

[{ukn ¢ ycnoBueM. AnroputM EBkimuaa muis HaxoxIeHUsI HAUOOJBILIEro O0IIEro AeTUTeNs
JIBYX HaTypaJbHBIX yucel. Pa3OueHne 3amicu HaTypaJlbHOTO YHUCIIA B MO3UIIMOHHON CHCTEME C
OCHOBaHHEM, MEHbIIUM WK paBHbIM 10, Ha OTAEIBHBIC TUPHIL.

[{ukn ¢ nepeMeHHOi. AITOPUTMBI IPOBEPKHU ASTUMOCTH OJHOTO IEJIOr0 YKcia Ha APYroe,
IIPOBEPKU HATYPaJIbHOT'O YMCIIA HA IIPOCTOTY.

OO6paboTka  CHMBOJIBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  I€PEMEHHBIC.
[TocumBonbHast oOpaboTka crpok. Iloacuér wacTOThl TOSABIEHUS CHUMBOJA B CTpPOKE.
Berpoennsie pynkunu s o0paboTKu CTPOK.

AHaJM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX pPE3yJIbTaTOB pabOTHI ajiropuTMa MpU JaHHOM MHOXXECTBE
BXOJIHBIX JAHHBIX, OMpEAENICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, HMPHUBOISAIIMX K JaHHOMY
pe3ynbrary.

Copepxxanue o0yuenus B 9 kiacce

HudpoBasg rpaMOTHOCTD
I'no6anbHas cetb UHTEepHeT U cTpaTernu 0e30MacHOrO NMOBeeHUs B Hell

['mobanbuas cerb Uutepner. IP-agpeca y3noB. CeTeBoe XpaHEHHE MaHHBIX. MeTombl
WH/IMBUYaJIbHOTO M KOJUIEKTUBHOIO pa3MelieHust HoBoi uHpopmanuu B MHTepHeTe. bonbine
NaHHbIe (MHTEPHET-/1aHHbIE, B YACTHOCTH JIaHHBIE COITUANIBHBIX CETEH).

[Tonsite 06 nHPOpPMATMOHHOI O€30MacCHOCTU. YTPO3bl HHGOPMAITMOHHONW 0€30MaCHOCTH
npu pabore B IIOOAJIbHOM CeTH M METOAbl IMpoTuBOAeicTBus uM. I[lpaBuia Oe3omacHoi
ayreHTHU(uKanuu. 3ammTta Jau4HOW uHPopmauuu B MHrepHere. be3omacHele cTpareruu
nosenenus B Murepnere. [IpenynpexaeHne BOBICUEHHUS B JECTPYKTUBHBIE M KPUMHUHAJIbHBIE
(bopMBbI ceTeBOM aKTUBHOCTHU (KNOEpOYUIMHT, PUIUHT U Apyrue GOpPMBI).

Pabora B uH(pOPMALIMOHHOM NIPOCTPAHCTBE

Buner nesrensHocTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHMKAI[MOHHBIE CEPBUCHI
(moutoBasi cnyx0a, BHIIEO-KOH(EpEHI-CBSI3b U JApYyrue), CHpaBOYHBIE CIYXObl (KapThl,
pacnucaHus U IPYTUe), TOUCKOBBIE CITYXKOBI, CITy>KObI OOHOBJIEHUS MPOTPAMMHOT0 O0eCTIeYeHUS
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u gapyrue ciayxObl. CepBUCH TOCyAapcTBEHHBIX yciayr. OOnauHble XpaHWIMIIA JaHHBIX.
CpenctBa coBMECTHOU pa3pabOTKu JOKYMEHTOB (OHiaiH-o¢uchl). [Iporpammuoe obecrieueHue
Kak BeO-CepBUC: OHJIAWHOBBIC TEKCTOBBIE W TpadUuecKue pPEeIaKTOpbl, Cpeabl pPa3paboTKu
POrPaMM.
TeopeTudyeckue 0CHOBbI HHPOPMATUKH
MoaeupoBaHne Kak MeTO/ MO3HAHUS

Mogenb. 3amaun, pemaemple ¢ MOMOIIBIO MozenupoBanusd. Kitaccupuxamum mopemnei.
Martepuanbuble (HaTypHble) U HH(pOpMaLMOHHBIE Mojeiau. HemnpepbiBHBIE U TUCKPETHBIE
monenu. Mmutanmonnsie wMonenu. Hrposeie wmonenu. OneHKa aJeKBaTHOCTH MOJAETHU
MOJIEIIUPYEMOMY OOBEKTY M LIEISIM MOJICIIMPOBAHUSI.

Tabmuunsie mopenu. Tabnuna Kak IpeCcTaBICHUE OTHOIICHHS.

ba3bl gannbix. OTO0pP B TabNIUIIE CTPOK, YIOBIETBOPSIOMINX 33JaHHOMY YCJIOBHIO.

I'pad. Bepmmna, pebpo, nytb. OpueHTHPOBAHHBIE U HEOPUEHTUPOBaHHbIE Tpadbl. JnHa
(Bec) peOpa. Becomas marpumna rpada. QmmHa nytu mexay BepmmHamu rpada. [lomck
ONTUMAJIBLHOTO NyTH B rpade. HauanbHas BepiivHa (MCTOYHUK) M KOHEYHAs BEpILIMHA (CTOK) B
OpUEHTUPOBaHHOM Trpade. Bpuncienne konuuecTBa MyTed B HANPaBICHHOM AallMKIMYECKOM
rpade.

Hepeso. Kopenb, BepmmnHa (y3en), JucT, pebpo (myra) nepeBa. Breicota nepesa.
[Monnepeso. [Ipumeps! ucmonbp3oBanus aepeBbeB. [lepedbop BapuaHTOB ¢ TTOMOIIBIO IEpEBa.

[TonsiTe mMareMaTH4eCKOW MOJENH. 3ajaud, pelacMble ¢ MOMOIIbI0 MaTEMaTHYECKOTO
(KOMITBIOTEPHOT0) MoenupoBaHus. OTIMUne MaTeMaTH4YeCKONH MOJIENIM OT HAaTYpPHOH MOJAENH U
OT CJIOBECHOTO (JIUTEPATypHOTO) OMMCAHUS OOBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJEIHMPOBAaHUS:  IMOCTAaHOBKA  33Ja4yH, IOCTPOCHHUE
MaTeMaTHUYeCKOM  MoJenu, MporpaMMHasi — peanu3alus, TECTHPOBaHHE, IPOBEICHUE
KOMIIBIOTEPHOT0 AKCIIEPUMEHTA, aHAIIU3 €r0 PEe3yIbTaTOB, YTOUHEHHE MOJICIH.

AJITOPUTMBI M IPOTPAaMMUPOBaHKE
Pa3paboTka aaroputMoB M NporpamMm

PazOuenue 3amaunn Ha mom3amauyn. CocTaBleHHWE aJIrOPUTMOB U MPOTpPamMM  C
WCIIOJIb30BAHUEM BETBJIEHUW, IMUKJIOB M BCIIOMOTATEIbHBIX QJITOPUTMOB JJIsi YIpaBICHUS
ucronHuTesieM PoOoT WM IpyruMu UCTIONHHUTENSAMH, TaKUMHU Kak Yepemnamka, YepTE&xHUK U
JIPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHbIe MaccuBbl. CocTaBlIeHHE M OTJIaJKa
MporpamM, peau3yoIUX TUIIOBBIE aITOPUTMBI 00PAOOTKH OJTHOMEPHBIX YHCIIOBBIX MACCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIit
AnroputMuyeckuit  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MACCHBA CIyYaHBIMH UYWCIAMH, B
COOTBETCTBUU ¢ (HOpMYIJION MM MyTEM BBOJA YHCEN, HAXOXKICHHE CyMMBI JIEMEHTOB MacCHUBa,
JMHEHMHBIM TIOMCK 3aJaHHOTO 3HA4YCHHMS B MAacCCHUBE, IIOJNCYET DJIEMCHTOB MAacCHBA,
YIOBIICTBOPSIIOIINX 3aJaHHOMY YCJIOBHIO, HAXOXICHHE MHHHUMAIBHOTO (MaKCHUMAaJbHOTO)
snemeHTa MaccuBa. COPpTUPOBKA MAaCCHBA.

OOpaboTka MOTOKA  JAHHBIX:  BBIUMCICHHE  KOJMYECTBA, CYMMBI,  CPEIHEro
apuMeTHIECKOTO, MHHHMAJIEHOTO n MaKCHMAaJIbHOT'O 3HAYCHUS 9JIEMEHTOB
MOCJIEA0BATEIbHOCTH, YAOBIETBOPAIOUIUX 3aJAHHOMY YCIIOBHIO.
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Yunpasienue

VYmpasnenue. Curnan. ObpaTtHas cBs3b. [lomydueHne CUTHAIOB OT IU(POBBIX JAaTYUKOB
(kacaHwmsI, paCCTOSIHUS, CBETA, 3ByKa U Ipyroro). [IpuMepsl HCIIOIb30BaHMS PUHITUIIA OOPATHOM
CBSI3M B CHUCTEMax YIPABJICHUS TCXHUYECKUMH YCTPOMCTBAMHU C TIOMOIIBIO JAaTYHUKOB, B TOM
Yrciie B POOOTOTEXHHUKE.

[Tpumepsl  poOOTH3UPOBAHHBIX  CHUCTEM  (CHCTEMa  yNpaBICHHUS  JIBIDKCHUEM B
TPAHCIIOPTHOM CHCTEME, CBapo4yHas JMHHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE YIIPABIICHUE
OTOIUICHHEM JIOMa, aBTOHOMHAsl CHUCTEMa YIIPABJICHUS TPAHCIIOPTHBIM CPEACTBOM H JpyTUe
CHUCTEMBI).

HNHpopManoHHBIE TEXHOJTOTHH
DJIeKTPOHHBbIE TA0JIUIIbI

[Tonstne 00 351eKTPOHHBIX Tabuuuax. TUIBI JAHHBIX B sA4YeMKax 3JEKTPOHHOW TaOIUIIbI.
PenaktupoBanue u GpopmarupoBanue tadbaun. BerpoeHHble PYHKIUU A7 IOMCKAa MAaKCUMYyMa,
MUHHMYMa, CYMMBl W cpenHero apudmerndeckoro. COpTHpOBKA JaHHBIX B BBIICICHHOM
nuanazoHe. IlocTpoenune nuarpamMM — (rMcTOrpaMma, KpyroBas —Juarpamma, TOUY€YHas
nuarpamma). Beibop tumna quarpamMmsl.

[TpeoOpaszoBanue hopmy:t nmpu KomupoBaHuu. OTHOCUTEIbHAS, A0COTIOTHAS U CMEIIIaHHAS
aapecarus.

VYcnoBHbIE BEIYUCICHHSI B 3JIEKTPOHHBIX Tabaunax. CyMMUpoBaHHE M NOJACUET 3HAYCHUH,
OTBEYAIOIIUX 33JaHHOMY ycioButo. OOpaboTka OonpmMx HAOOPOB HaHHBIX. YucieHHOe
MOJIEJIMPOBAHUE B 3JIEKTPOHHBIX TAOIUIAX.

NudopmMannoHHbIe TEXHOJOTHH B COBPEMEHHOM 001IeCTBE
Ponbp uHQOpMAIIMOHHBIX TEXHOJOTHH B Pa3BUTUU SKOHOMHUKH MUPA, CTPAaHbI, PETHOHA.
OTKpBITEIE 00pa30BATEIBHBIE PECYPCHI.
[Ipodeccun, cBsizaHHBIE € HMHPOPMATHUKOM U MHGOPMALMOHHBIMU TEXHOJOTUSIMHU: BeO-
Ju3aitHep, MporpaMMUCT, pa3padOTYUK MOOMIIBHBIX MPHIIOKEHHUH, TECTUPOBLIUK, apXUTEKTOP
IPOTPaMMHOT0 00ecrieueH s, CHEUAINCT 10 aHATIU3Y JAHHBIX, CHCTEMHBIN aAMUHUCTPATOP.

I[Inanupyemble pe3ybTaThbl 0OcBOeHHs yueOHOro npeamera « Undopmarukar
HA YPOBHE OCHOBHOIO0 00111ero 00pa3oBaHus

N3yyenne wuHGOpPMATHUKM B OCHOBHOM IIKOJIE HANpPaBJIEHO Ha JOCTUKEHHE
00y4aromyUMuUCs CIEAYIOIUX JIMYHOCTHBIX, METAalpeJAMETHBIX U TPEeIMETHBIX pPEe3yJIbTaTOB
OCBOEHUS y4eOHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHERIE pE3yIbTaTbl MMCIOT HANPABJICHHOCTbL Ha PCHICHUC 3aJad BOCIHUTAHHA,
Pa3BUTHUSA U COLUATH3AINHN O0YYArOIINXCS CPEICTBAMHU YI4EOHOTO TIpeIMeTa.

B pesynbrare m3yuenus mHGOPMATHKHA Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa3oOBaHHS Yy
obyuatomerocs ¢ 3[1P 6ynyt chopmupoBaHbl ClieayIOIINe TUYHOCTHBIE PE3YNIbTAThHI B YACTH:

1) NaTpUOTUYCCKOr0 BOCIIMTAHHUA: HEHHOCTHOC OTHOMECHUE K OTCUCCTBCHHOMY
KYJIbTYPHOMY, UCTOPUYECKOMY H HAYYHOMY HACJIE/INI0, TOHMMaHHUE 3HAYeHUSI HHPOPMATHKHU KaK
HAyKH B JKU3HH COBPEMEHHOI'O OOLIECTBa, BIaJICHUE JOCTOBEPHON HMH(OpMaIMel 0 nmepeaoBhIX
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MHUPOBBIX M OTEYECTBEHHBIX JOCTH)KCHUSX B 001acTd MHPOPMATHKUM M HHOOPMAIIMOHHBIX
TEXHOJIOTUH, 3alMHTEPECOBAHHOCTh B HAy4YHBIX 3HaHMIX O LHU(poBOil TpaHCchopmanun
COBPEMEHHOT'0 00IIeCTBa;

2) IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHM: OPUEHTALIMS HA MOPAJIbHBIE LICHHOCTU U HOPMBI
B CUTYal[MsiX HPaBCTBEHHOI'O BbIOOpPA, TOTOBHOCTh OLIEHMBATh CBOE MOBEIEHUE U IOCTYIKH, a
TaKXe IMOBEJCHHUE U MOCTYNKH APYTUX JIIOJEH C MO3ULUU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJEICTBUN NOCTYNKOB, AKTUBHOE HEIPHUATHE aCOLMAIBHBIX IOCTYIKOB, B
ToM uucie B HTepHeTe;

3) TpaXIaHCKOrO BOCIMTAHHUA: IPEACTABICHUE O COLMAJIBHBIX HOpPMax M IpaBHIIaX
MEXJIMYHOCTHBIX OTHOLIEHMH B KOJIJIEKTMBE, B TOM YHCIIE B COLHMAIBHBIX COOOLIECTBax,
coOmosieHre TpaBwi 0€30MacHOCTH, B TOM YHCIIE HABBIKOB O€30MacHOTO TOBEACHHS B
WHTepHeT-cpene, TOTOBHOCTh K pa3HOOOpa3HONW COBMECTHOM JAEATENBHOCTU IPU BBINOJIHEHHU
yueOHBbIX, T[I03HABATEIbHBIX  3a7ay, CO3/JaHUM YUEOHBIX TIPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOLIM B Ipolecce 3TOH y4eOHOW esTeIbHOCTH, TOTOBHOCTh
OLICHUBATh CBOE TIOBEJCHWE M TOCTYNKH CBOMX TOBApPHUILEH C IMO3UIMH HPABCTBEHHBIX W
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIIKOB;

4) IEeHHOCTeW Hay4YHOTO IMO3HAHMUS:

¢ c(h)OPMUPOBAHHOCTb ~ MMPOBO33PEHYECKUX  HpeAcTaBieHUd 00  uHpopmanuwy,
WHPOPMAIIMOHHBIX TMpoLeccax W HHOOPMAIMOHHBIX TEXHOJOTHAX, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH W OOIIECTBEHHOW NPAKTUKA M COCTABISIONIMX
0a30BYyI0 OCHOBY Ul IOHUMaHUsI CYLTHOCTH HayYHOU KapTUHBI MUPA;

e HTEpEC K OOYYEHHUIO M IMO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAIIPAaBICHHOCTM M YPOBHS OOy4YeHMs B
JaTbHEHIIIEM;

® OBJIAZICHHE OCHOBHBIMH HaBBIKAMU HCCIIEJIOBATENIbCKOM /AEATENbHOCTH, YCTAaHOBKA Ha
OCMBICJIEHHE OIbITa, HAOJIOJICHUM, IOCTYNKOB M CTPEMJIEHHME COBEPIICHCTBOBATh IIyTH
JOCTUKEHUS] UHJIMBUyaJIbHOTO U KOJJIEKTUBHOT'O OJIaronoyyus;

¢ c(hOpMUPOBAHHOCTh ~ MH(OPMAILIMOHHOM  KYJABTYpPbl, B TOM  4YHCJIE€  HABBIKOB
CaMOCTOSITENIbHOW ~ paboThl ¢ y4yeOHbIMM  TEKCTaMM,  CIPABOYHOM  JIMTEpaTypoH,
pa3HOOOpa3HBIMH  CpeACTBaMH  WH(POPMALMOHHBIX  TEXHOJOTHHA, a TaKke YMEHHS
CaMOCTOSITENIHO ONPEAENATh IeIM CBOEro OOydeHHs, CTaBUTh M (HOPMYIHpPOBATh Ul ceOst
HOBBIE 3a7jaud B y4€0e M I03HABATEIbHOW JAEATEIbHOCTH, Pa3BHBaThb MOTHBBI M HWHTEPECHI
CBOEH MO3HABATENbHON JEATENbHOCTH;

5) bopMupoBaHUsI KYIbTYPbI 310POBBSI:

OCO3HAHHUE LIEHHOCTH ’)KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 370pOBbIM 00pa3 >KU3HU, B TOM YHUCIE U 3a CYET OCBOCHUSA U COONIO/IEHUs TpeOOBaHMM
0e30IacHOM KCIITyaTalluu CPeACTB MHPOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

6) TpyIOBOTO BOCITUTAHUS:

® HHTEpeC K NMPaKTHUECKOMY M3y4eHHIO Ipodeccuil U Tpyaa B cepax npodeccuoHanbHOMI

NeSITebHOCTH, CBSI3aHHBIX C WH(GOPMATUKOH, HPOrpaMMHUPOBAHHUEM U HH(OPMAIMOHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JTOCTH)KEHHUSX HAyKH MH()OPMATHKU M HAYYHO-TEXHUYECKOTO
nporpecca;

® OCO3HAHHBIA BBHIOOP W TOCTPOCHHE HWHAMBHUIYaJbHONH TpaeKTOpuu oOpa3oBaHUS U

’KM3HCHHBIX TUIAHOB C YIE€TOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEIH;

7) SKOJIOTMYECKOTO BOCIUTAHMSA: OCO3HAHME IJIOOATBHOTO XapakTepa HKOJOTHYECKUX
npoOieM W MyTell WX peHIeHus, B TOM YHUCIIe C YYETOM BO3MOXKHOCTEH HH(DOPMAIMOHHBIX
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;
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8) amanTaruu 00YyYaromIerocss K M3MEHSIIOMIMMCS YCIOBUSM COLUATBHOW M MPUPOTHON
CpeIbl: OCBOCHHE OOYYaroImIMMHCS COIMAIBHOTO OIbITa, OCHOBHBIX COIMAJIBHBIX pOJei,
COOTBETCTBYIOIIMX BEIYyLIEH MAEATENIbHOCTH BO3pacTa, HOPM U MpPaBHJI OOILIECTBEHHOTO
noBe/ieHus, pOpM COLMATBHOM KU3HH B IPyHIax U COOOIIECTBAX, B TOM YHCIE CYIIECTBYIOLIUX
B BUPTYaJIbHOM IPOCTPAHCTBE.

METAIIPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHMSI MpPOrpaMMbl 110 HH(OPMATHKE OTPa)KaroT
OBJIAJICHUE YHUBEPCAITbHBIMU y4eOHBIMU JeHCTBUAMU - NI03HABATEIbHBIMH,
KOMMYHHUKATHUBHBIMH, PETYJISITUBHBIMH.

OsJiaieHNe YHUBEPCAIBLHBIMHM Y4YeOHBIMH MO3HABATEIbHBIMH 1€CTBUSIMM:

1) 6a3oBBIC JTIOTHYECKHUE JCHCTBUS:

e yMEHHUE OIpeleNiATh IOHATHUSA, CO3/4aBaTh OOOOIIEHUS, YCTaHABIUBATb AaHAJOIHH,
KJIaccu(UIMpOBaTh, CaMOCTOSTEIBHO BBHIOMPATh OCHOBAHUS M KPUTEPUHU VI KIacCHU(PUKAIHIH,
yCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKHUE PACCYKACHUS, IPOBOJUTH
YMO3aKJIIOYeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC U 1O aHAJIOTHUH) U BHIBOJIBI,

® yMEHHUE CO03/1aBaTh, IPUMEHATh U IPEOOPa30BbIBATh 3HAKU U CHMBOJIbI, MOJIETU U CXEMBbI
JUIs pelleHns: y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

® CAMOCTOSITEJIEHO BBIOMPATh CIOCOO pemieHusl yaeOHo# 3amaun (CpaBHHBATh HECKOJIBKO
BapHUaHTOB PELICHHS, BEIOUPATh HAN0O0JIEE MOIXOAAIINHA ¢ yIETOM CaMOCTOSITETILHO BBIICICHHBIX
KPUTEPHUEB).

2) 6a30BBIC UCCIICIOBATEIILCKHIE CHCTBUS:

e hopMyIMpOBaTh BOIPOCH!, (PUKCUPYIOILUE PA3pPhIB MEXAY PEaTbHBIM M JKEIaTebHbIM
COCTOSIHUEM CUTYalluH, 00BEKTa, U CAMOCTOSITEIbHO YCTAHABIMBATh HCKOMOE U JAHHOE;

® OIICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAIMIO, MONYYCHHYIO B XOJ€
HCCIIC/IOBAHMS,

® [[POrHO3UPOBaTh BO3MOXKHOE JaJIbHEHIlee pa3BUTHE INPOLIECCOB, COOBITMM M UX
HOCJIECTBHSI B aHAJIOTUUHBIX WM CXOJHBIX CUTYalUsIX, @ TAK)KE BBIIBUTATh MPEIOI0KEHUS 00
UX Pa3BUTHU B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.

3) pabota ¢ uHpOpmManueil:

® BEISIBJIATH JAe(PUIAT WHPOPMALINH, TaHHBIX, HEOOXOAUMBIX UIS PEIICHHs TTOCTABICHHON
3a]1auu;

® [IPUMEHATh PA3IUYHbIE METOJbI, WHCTPYMEHTHI M 3alpOChl NpPU TOHCKE M O0TOOpe
UHPOpPMALIMM WM JAHHBIX W3 HCTOYHHKOB C YUYETOM MPEUIOKEHHOW YydYeOHOH 3amaun u
3aJJaHHBIX KPUTEPHEB;

¢ BEIOMpATh, AHAIM3WPOBATH, CHUCTEMATHU3UPOBAaTh W HMHTEPIIPETHPOBATH HH(POPMAITHIO
pa3IMYHBIX BUJOB U OPM MPEICTABICHHUS;

© CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpMy TMpeAcTaBieHUs HHGPOpMALMU U
WITIOCTPUPOBATh peIlacMble 3a/1a4l HECIOXKHBIMU CXeMaMH, uarpaMMaMu, UHOHM rpadukoil u
UX KOMOUHAILUSIMU;

® OIICHUBATh HAAEKHOCTh MH(POPMALUU 1O KPUTEPUSAM, MPEUIOKEHHBIM YUHUTEIIEM HIIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENILHO;

¢35 (PexTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HH(POPMAIHIO.

OBi1ajieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMH KOMMYHHUKATHBHBIMHU 1€ CTBUSIMMU:
1) obmienwue:
® COTIOCTaBIATh CBOM CYXKACHHUS C CYXKACHUAMU JAPYTUX YYaCTHUKOB JUAJIOTa,
00HapyXUBaTh pa3IN4Ke U CXOJCTBO MO3UIIHIL;
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eIyOJIMYHO  TPEACTABIATH  PE3yJAbTaThl  BBIOJHEHHOTO  OMbITa  (IKCIIEPHMEHTA,
MCCJICIOBAHMS, IPOEKTA);

® CAMOCTOSITEJIGHO BBIOMpaTh (pOopMaT BBICTYIUIGHHS C Y4YETOM 3a/ad IPE3CHTAUN H
0COOEHHOCTEH ayIUTOPUH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U MUCHMEHHBIE TEKCTHI C
UCTIOJIb30BAHUEM MILTIOCTPATHBHBIX MaTEPHAIOB.

2) coBMECTHasl I€ITeIbHOCTh (COTPYAHUYECTBO):

® [IOHUMATh M UCIIOJIH30BATh MMPEUMYIECTBA KOMAaHJAHONW M WHIMBHUIYalTbHOW PabOTHI MpH
peLIeHNH KOHKPETHOH POOJIEMBI, B TOM YHCJIE IPU CO3JaHuN HHPOPMAIIMOHHOTO POYKTa;

® IPUHUMATh 1I€Jb COBMECTHOW HMH(OPMAIIMOHHON AEATEIBHOCTH TO cOopy, oOpaboTke,
nepenaye, Gpopmanuzanuyd UHOOPMAIMH, KOJUICKTUBHO CTPOHUTDH JIEHCTBUS MO €€ TOCTUKECHHUIO:
pacnpesieNnaTs pojy, J0T0BAPUBATHCS, 00CYKAATh MPOIIECC U PE3YJIbTaT COBMECTHOM paboTHI;

® BHITMTOJIHATH CBOIO 4YacTh paboThl ¢ mHpopManuend win WHPOPMALMOHHBIM MPOIYKTOM,
JIOCTHUTasi KAYeCTBEHHOTO pe3yJibTaTa [0 CBOEMY HAIPaBJICHUIO M KOOPAMHUPYS CBOU JCHCTBUS C
JPYTUMU YIEHAMU KOMaHJIBI;

® OIICHMBATh KAauyeCTBO CBOET0 BKJIaJa B OO WHPOPMALMOHHBIA MHPOAYKT IO
KPUTEPHSIM, CAMOCTOSITENIEHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS;

® CpPaBHHMBATh PE3YJbTAThl C MCXOJHOHM 3amaueil M BKJIAJ KaKAOTO 4WiIEHAa KOMaHIBI B
JOCTIDKEHUE PE3yJIbTaTOB, PA3NENATh Cepy OTBETCTBEHHOCTH W TPOSBISATH TOTOBHOCTH K
IPEIOCTABICHHUIO OTYETA ITEePe] IPYIIION.

OBJaieHNe YHUBEPCAIbHBIMH YU4eOHBIMH PeryIsTHBHBIMH el CTBUAMU:
1) camoopranuzanus:

. BBISBIIATh B JKU3HEHHBIX M Y4YEeOHBIX CHTyallMsX Hpobiembl, Tpedyromue
peLieHus;

. OPUEHTHPOBATHCS B  Pa3IMUHBIX  MOAXOJAaX K  IPUHATUIO  PEIICHUH
(MHAMBUyaTIbHOE IPUHATHE PEIICHUN, IPUHATHE PELICHUH B TPyIIIE);

. CaMOCTOSITEJIbHO COCTABJIATh QITOPUTM peIleHUs 3afayd (MM €ro 4acTh),

BBIOMPATH CcI1OCO0O pelleHns Y4eOHOH 3a/1aui ¢ y4ETOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh NPEIaraéMble BAPUAHTHI PELICHUI;

o COCTaBJIATh IUIaH JeHcTBUH (IUIaH peanu3allud HAaMEUEHHOIo alropuTMa
peleHust), KOppeKTUPOBATh MPEUIOKEHHBIN AITOPUTM € YUETOM MOJTYyYEHHs HOBBIX 3HAHUN 00
M3y4aeMOM OOBEKTE;

o IPOBOJIUTH BBIOOP B YCIOBUSIX MNPOTUBOpEUMBON MH(opMaruun u Opatb
OTBETCTBEHHOCTH 3a PEIICHHUE.

2) caMOKOHTpPOJIb (pedaeKcusi):

® BJIaJIeTh CII0COOAMHU CAMOKOHTPOJIS,, CAMOMOTHUBAIIUH U pedIeKCHH;

® [aBaTh OLIEHKY CUTYallM U NpEAJIararh IjiaH €€ N3MEHEHU;

® yUUTHIBATh KOHTEKCT M MPEABHAETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IpH
pelieHny yueOHOM 3aau, a1alTHPOBATh PEIIEHNE K MEHSIOUIMMCS 00CTOATEILCTBAM;

® O0OBSCHATh MPUUYUHBI JOCTHXKEHUS (HEIOCTHIKEHHUS) pe3yabTaToB HH(YOPMAIIMOHHON
JeSITeIbHOCTH, JaBaTh OLEHKY NpUOOPETEHHOMY OIBITY, YMETh HaXOJIUTh IO3UTHBHOE B
MIPOM3OIIEAIIEH CUTYALINH;

® BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, N3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE Pe3yJIbTaTa €N U YCIOBHUSM.

3) SMOLIMOHAJIBbHBIN MHTEUIEKT: CTaBUTh ce0s Ha MECTO JIPyroro 4eioBeKa, MOHUMATh

MOTHBBI U HAMEPEHUS APYTrOro0.
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4) npussATHE ceOi M JPYTHX: OCO3HABAaTh HEBO3MOXKHOCTH KOHTPOJHMPOBATH BCE BOKPYT
JaXKe B YCIOBUAX OTKPBITOTO JOCTYIA K JIIOOBIM 00BEMaM HH(POpMaIIHH.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny o0yuenuss B 8 kiacce y odyuarwmerocsi 0yayT c)opMHpPOBaHbI CJIeAYyIOLIHe
YMEHHUA:

e[IOSICHATh Ha MPUMEPAX pa3jIMyusl MEXIY IO3ULUMOHHBIMU M HENO3ULIMOHHBIMU
CUCTEMAMHU CUMCIICHUS;

e 3aMKUChIBaTh U CPaBHHUBATH C BHU3YallbHOM omopoil uenble yucia or 0 go 1024 B
Pa3JIMUHBIX TO3UIMOHHBIX CHUCTeMax cyucieHus (c ocHoBaHusMU 2, 8, 16); BBIIOJHATH
apudMeTHYecKrue onepaly HaJl HUMU C OIOPOH Ha aJITOPUTM Y4eOHBIX JACHCTBUIA;

© OPUEHTHPOBATHCSA B MOHATHUSX U ONEPUPOBATH HA OA30BOM YPOBHE: PaCKpbIBaTh CMBICI
MOHATUIM C OMOpPOMl Ha TpPUMEPHl «BBICKA3BIBAHUEY», JIOTWYECKAsl OIepalusy, «IOrH4ecKoe
BBIPKECHUEY;

©3aMKChIBaTh JIOTUYECKHME BBIPAKEHUA C BU3YaJbHOM OMOpOH CpaBHUBATh C
UCIIOJIb30BAaHUEM JIU3bIOHKIMH, KOHBIOHKIIMM U OTPUIIAHUA, OIpPENeisTh HCTUHHOCTD
JIOTUYECKUX BBIPA’KEHUH, €CJIM U3BECTHBI 3HAUEHUSI HCTUHHOCTU BXOJISLINX B HETO IEPEMEHHBIX,
CTPOUTH TaOIHIIBI MCTUHHOCTH VISl IOTHYECKUX BBIPAKEHUI ¢ OMOPOii Ha oOpaszell;

® OPUEHTHPOBATHCS B MOHATUSAX U ONEPUPOBATH MU Ha 0A30BOM YPOBHE «HMCIIOJIHHUTEIbY,
«aNTOPUTM», «IIpOTrpamMmay, MOHUMAas pPa3HUIy MEXKIy YIOTpeOIeHHEeM STHUX TEPMUHOB B
OOBIICHHOH peur U B UH(POPMATHUKE;

© ONIMCHIBATh AJITOPUTM PELICHUS 33aJa4d Pa3INYHBIMH CIIOCOOAMH, B TOM YHCIE B BHJE
0JIOK-CXEMBI C OITOPOi Ha oOpaserl;

© COCTaBJIATh, BBINOJHATH BPYYHYHO M Ha KOMIBIOTEPE IIPOCThIE AJITOPUTMBI C
UCIIOJIb30BAaHUEM BETBJIICHUN W LIMKIIOB JAJISl YIPABJICHUS UCHOTHUTENSMHU, TaKUMH Kak PoOor,
Yepenamka, YepTEKHUK;

® 1ICTIOJIb30BaTh KOHCTAHTHI U MEPEMEHHbIE PA3IMYHBIX THUMOB (YHCIIOBBIX, JTOTHYECKHUX,
CHUMBOJIBHBIX), @ TaK)Xe COJepXKalllie HUX BBIPAKEHHUS C OMOpoil Ha oOpa3zel; MCIOJIb30BaTh
ONepaTop NpUCBaUBaHUS;

e ICTIOJIB30BAaTh MpH pa3paboTKe NporpaMM JIOTHYECKHWE 3HAYEHMs, ONepaluu Hu
BBIPAXEHHS C HUMH C OIOPOI Ha aJrOpUTM IPaBUIL;

® AHAJIM3UPOBATH NPEJI0KEHHBIE AITOPUTMBI, B TOM YHUCIIE€ ONPEACIIATh, KAKUE PE3yJIbTAThI
BO3MO>KHBI TPU 33JJaHHOM MHO>KECTBE UCXO/IHbIX 3HAYEHU;

eCcO3/aBaTh M OTJIAXKUBATh MporpamMmbl (TpU HEOOXOJUMOCTH HUCIOIB30BAHUEM
CIIPaBOYHOI'O MaTepHania) Ha OJHOM H3 s3bIKOB mMporpammupoBanus (Python, C++, Ilackans,
Java, C#, lllkonpHBINH ANrOpuTMUYECKHH S3bIK), peanu3yrolue IpocTble arOpuTMbl 00pabOTKH
YUCJIOBBIX JAHHBIX C MCIOJB30BAHUEM IIMKJIOB W BETBJICHHI, B TOM YHCIE pEaTU3YIOIINE
IPOBEPKY JEIMMOCTH OJHOTO LEJOro 4YHcia Ha JApyroe, NMpoBEpKYy HATypaJlbHOTO 4ucia Ha
MPOCTOTY, BbIAENEHUS UG U3 HATYPATHHOTO YHCIIA.

K konny o0yuenusi B 9 kiacce y o0yuaroumerocst 0yayr copMHUpoOBaHbI CieaAyolue
YMEHHUA:

e pa30uBaTh 33/1a4d Ha MOJ3aJaul; COCTaBJIATh, BHIIOJIHATH BPYUYHYIO U Ha KOMIIBIOTEpE
HECJIO)KHbIE QJITOPUTMbl C UCIOJIb30BAHUEM BETBJIICHHMH, ILMKIOB M BCHOMOTaTENIbHBIX
QITOPUTMOB JIJIsl YIIPABJICHUS UCTIOTHUTEISIMHU, TakuMu Kak PoOot, Uepenamka, YepTéxHNUK C
oropoit Ha oOpa3err;

© COCTaBJIATh U OTJIAKMBAThH MPOTPAMMBI, pPEaU3yIOIIe TUIIOBBIE aIrOPUTMbI 00pabOTKH
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YHCIIOBBIX MOCIEI0BATEIBHOCTEH UM OJHOMEPHBIX YHCIOBBIX MAaCCUBOB (TIOMCK MaKCHMYMOB,
MUHUMYMOB, CYMMBbI WUJIM KOJIMYECTBA 3JEMEHTOB C 33/JIaHHBIMH CBOMCTBAaMHU C OMNOPOW Ha
oOpazery Ha OMHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#,
[xonbHBIH ATTOPUTMUYECCKUN S3BIK);

® OIIEPUPOBATh TMOHATUSMHU «MOJEIIb», «MOJAEIUPOBAHUE», ONPENEISATh BUABI MOJAEIEH;
OLICHUBATh aJIeKBATHOCTh MOJIENIU MOJIEIUPYEMOMY OOBEKTY U LIEJISIM MOJICTUPOBAHUS;

® ICTIOJIH30BATh Ipadbl U AEPEBbs ISl MOJICIMPOBAHUS CUCTEM CETEBOW M MEPAPXUUECKOM
CTPYKTYpPBbI; HAXOJIUTh KpaTyailliuii myTs B rpade;

e BEIOMpATh CIOCOO NPEACTaBICHUS JAaHHBIX B COOTBETCTBMM C IOCTaBJICHHOW 3ajadyeit
(Tabnumpl, cxembl, TpaduKH, JUArpaMMbl) C  HCIOJB30BAHUEM  COOTBETCTBYIOIIUX
MIPOrPaMMHBIX CPEJICTB 00pabOTKHU JaHHBIX;

© ICTIOJIB30BATh DJIEKTPOHHBIE TAOMUIBI JUIsi 00paOOTKH, aHamM3a M BU3YaTU3aILUH
YHCIIOBBIX JAaHHBIX, B TOM YHCJE C BbIACJICHUEM JHarna3oHa TaOIHIbl U YHOPSAOYUBAHUEM
(COpTUPOBKOI1) €T0 3JIEMEHTOB;

e CO3/1aBaTh U MPUMEHSTH (C OMOPON Ha aNroOpUTM y4eOHBIX NEHCTBUI) B 3IEKTPOHHBIX
Tabnuuax GopMyIsl sl pacYETOB C UCIIOJI30BAHUEM BCTPOCHHBIX apupMETHUeCKUX (DYHKIIUH
(cymmupoBaHHE€ U MOJACYET 3HAYCHHUM, OTBEHAIOLIUMX 3a/JaHHOMY YCIOBHUIO, CpeaHee
apudmernyeckoe, TMOUCK MAKCHUMaJbHOTO ¥ MHUHHUMAJIBHOTO 3Ha4YeHHs), aOCONIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOH aJipecaluy;

© IICII0JIB30BATh AJIEKTPOHHBIE TAOMUIBI JUISI YUCICHHOTO MOJICIHPOBAHUS B MPOCTHIX
3aJjauax U3 pa3HbIX IPEIMETHBIX 00JacTel;

® IICII0JIB30BAaTh COBPEMEHHbBIE WHTEPHET-CEPBUCHI (B TOM 4YHUCIIE KOMMYHUKAIMOHHBIC
CEpBHUCHI, OOJIAUHBIC XpAHMIUINA JAaHHBIX, OHJAWH-TIPOTPaMMbI (TEKCTOBBIE M TIpaduvecKue
PEAAKTOPHI, Cpelibl pa3pabOTKHU)) B yueOHON U TOBCETHEBHOM NESTEIbHOCTH;

e [IPUBOANTH TPHMEPHl HCIOJB30BAHUS TI'e€OMH(POPMALMOHHBIX CEPBHCOB, CEPBHUCOB
rOCy/lapCTBEHHBIX YCIIYI, 0Opa30oBaTeNIbHbIX CEpBUCOB ceTH VHTepHeT B yueOHOH U
MOBCEIHEBHOM 1€ATEIbHOCTH;

® IICIIOJIB30BATh  PAa3JIMYHbIE CPEACTBA 3AIIMTHl OT BPEIOHOCHOTO IPOrPAMMHOIO
o0ecreyeHus, 3aluilaTh NEPCOHAIbHYI0 HH(OPMALMIO OT HECAaHKIIMOHUPOBAHHOTO AOCTYNa U
€ro TMOCJIEICTBUN (pa3IUlallleHHsl, IOJMEHBI, yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX U COLUAIBHO-TICUXOJIOTHYECKUX ACIIEKTOB MCIOJIb30BaHUs ceTH VHTEpHeT
(cereBass aHOHMMHOCTb, LIMPPOBOI cie/, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEJIOHOCHOT'O KOJ1a);

e pacro3HaBaTh IIONBITKM W MpPENyNpexaarh BOBJeueHUE ce0s U OKpYXaloluX B
JECTPYKTUBHBIE U KpUMHUHaJIbHbIE ()OPMBI CETEBOM aKTUBHOCTH (B TOM 4HCJE€ KUOEpOYIUINHT,
¢bumuHr).

e 3y4yeHHe HH(POPMATUKHN Ha yPOBHE OCHOBHOIO 00111ero 00pa3oBaHMs HAIIPaBJIEHO Ha
JOCTUKEHHE 00YJarOIUMUCS JTUUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX PE3YyIbTaTOB
OCBOEHHUS COJIepkKaHUs y4eOHOTro MpeaMeTa.
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8 KJIACC

TEMATHYECKOE INTAHUPOBAHHME

1 yac B Henento, Bcero — 34 yvaca, | yac — pe3epBHOE BpeMsi.

TeMpI, KOTMIECTBO
4acoB

OcHOBHOE COIepKaHNe

OCHOBHBIE BHIIBI JESTETFHOCTH 00yYarOIINXCS

Paznen 1. Teoperndyeckue ocHOBbI MH(popMaTHkH (12 yacoB)

Tema 1. Cucremsl
cuncieHus (6 4acon)

Hemo3unmoHHbIle W MHO3WIIMOHHBIC CHCTEMBI CUYHCIICHHS. AJ'I(I)aBI/IT.

OcHoBanue. Passépuyras Qopma 3ammcu umcna. [lepeBon B
ACCATUYHYIO CHCTEMY 4YHCCJI, 3allMCaHHbIX B JPYrux CHCTEMax
CUHCTICHHSI.

*PuMmckast cuctema CUMCIeHUs. ™

JlBonuHas cucrema cuucienus. [lepeBos nensix dncen B mpeaenax ot 0
no 1024 B nBomuHyro cucteMy cuucieHus. BoceMmepuuHas cucrema
cunucinenud. IlepeBog  uyuMcen U3 BOCBMEPUYHOM  CHCTEMBI
B JABONYHYIO u ACCATUYIHYIO CHUCTEMbI
u obpartHo. lecTHagnarepuunas cucrema cuucienus. [lepesos uucen
U3 IIeCTHaAUATePUYHOH CHCTEMbl B JBOMYHYIO, BOCBMEPHUYHYIO H
JECATUYHYIO CUCTEMBI 1 00paTHO.

ApudmeTryeckue onepaniy B IBOMYHON CHCTEME CUUCIICHHUS

PackpbIBaTh CMBICT U3y4aeMbIX OHSITHIA.

BriaBagaTh pa3ianyue B TTO3UITMOHHBIX u
HETO3UIIMOHHBIX CHCTEMaX CUHUCIICHUS 110 00pasiry.
BouiBaTe  O0mee W pasnMuusl B pasHBIX
MTO3ULIMOHHBIX CUCTEMaX CUUCIICHHS IO 00pasLy.
3anuceiBaTh Hebomnbme (ot 0 1o 1024) uenbie yncia
B PAa3IMYHBIX MO3UIHOHHBIX CHUCTEMaxX CUUCICHHS
(mBOWMYHOM, BOCBMEPUYHOM, IIECTHANIATEPUIHON) C
OIOPOH HA AITOPUTM YUEOHBIX JICHCTBHIA.
CpaBHHBATH LIETBIC YHCIIA, 3MTUCAHHBIC B JBOMYHOM,
BOCBMEPUYHON M LIECTHAAUATEPUYHOM cUCTeMax
CUHCJICHUS 110 00pasLy.

BrimomHaTe onepannu CIOXKCHHUA U YMHOXCHHUA HA
HEOOJIBIIMMH IBOUYHBIMH YHCIIAMH 110 00pas3iy.

21




Tema 2. DiaemMeHTHI
MaTeMaTUYECKON
JIOTHKH (6 4acoB)

Jlornueckue BbICKa3pIBaHUs. Jlornueckue 3HAYEHUS BBICKA3BIBAHUIL.
DNeMeHTapHbIe U COCTAaBHBIE BBICKa3bIBaHMs. Jlormdyeckue omepaiuu:
«» (KOHBIOHKIIVSI, JIOTHYECKOE YMHOXCHHUE), «WIn» (JIU3BIOHKIHUS,
JIOTHYECKOE CIOXKEHHUe), «He» (Jiormueckoe oTpumanue). [Ipuopurer
JIOTUYECKUX omepanuii. *OmnpenencHue UCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUS, €CIIM WM3BECTHBI 3HAYCHUS HCTUHHOCTH BXOMSIIHUX B
HEro DJIEMEHTapHBIX BBICKa3bIBaHWA.* Jlormueckue BBIpAKECHUS.
[IpaBuna 3ammcu JOTHYECKUX BBIpakeHWi. IlocTpoeHne TaOHIT
HCTHUHHOCTH JIOTHYCCKUX BI)Ipa)KCHI/II\/'I.

Jlormueckne »smeMeHTH. *3HAKOMCTBO C JIOTHYECKHMMH OCHOBaMU
KoMITptoTEpa. *

PackpbIBaTh CMBICI U3yYa€MBbIX OHSTHM.
* AHATM3UPOBATh JIOTUYECKYIO
BBICKA3bIBAHUM. *

Ctpouth TAOMUITBI WCTHHHOCTH IS JIOTHYECKUX
BBIPKEHUI 11O 00pasiy.

BuIUKCISTE MCTHHHOCTHOE 3HAYEHHE JIOTHUYECKOTO
BBIpXEHHSI 110 00pasIry.

CTPYKTYpPY

Pazpnen 2. Asiroput™mbl 1 iporpaMmMupoBanue (21

yac)

Tema 3. UctiomauTenu
n aJ'IFOPI/ITMI)I.
AJNTOpUTMHYECKHES
KOHCTPYKITUU

(10 gacoB)

[Tonsitue anropurma. VicronHUTENN alrOpUTMOB. AJITOPUTM KaK IUIaH
yIpaBJIeHUS UCTIOTHUTEIEM.

CaoiictBa anropurma. CrocoObl 3amucu anropuTMa (CIOBECHBIH, B
BHJIe OJOK-CXEMBI, Tporpamma).

ANTOPUTMHUYECKHE KOHCTPYKIMH. KOHCTPYKIMS — «CIIeTOBAaHUEY.
Jluneitnplit  anroput™. *OrpaHUYEHHOCTh JIMHEHHBIX alTOPUTMOB:
HEBO3MOYKHOCTb MPEAYCMOTPETh 3aBHCHMOCTH IOCIEN0BATEIBHOCTH
BBIMOJIHSIEMBIX IEHCTBUN OT UCXOAHBIX JaHHBIX.*

KoHcTpykiust «BeTBIeHHE»: TTOJIHAS ¥ HenoHast GopMbl. BeimonHeHue
W HEBBINIOJIHEHUE YCIOBUS (MCTHHHOCTH M JIOXKHOCTH BBICKA3bIBAHMSA).
IIpocTeie U cocTaBHBIE YCIOBUS.

KoHcTpyKIus «IIOBTOpEHHs»: IUKIIBI C 33aHHBIM YHCIIOM TIOBTOPEHHH, C
YCIJIOBHEM BBITIOJTHEHHS, C TIEPEMEHHOM ITUKJIA.

PazpaboTka a5 GopMaTbHOTO UCIIOMHUTENS alrOPUTMa, IPUBOASIIETO
K TpeOyeMoMy pe3yibTary TP KOHKPETHBIX HMCXOJHBIX JIaHHBIX.
Pa3paboTka HECIOXXHBIX AITOPUTMOB C HWCIOJH30BAHWEM IMKIOB U
BETBJICHUN IJIsl yNpaBieHUS (OPMaNbHBIMU HCIIOMHUTENSMH, TaKUMU
kak Pobor, UYepenamka, Yepré&xHuk. BoimonHenune anropuTtmMoB
BPYYHYIO U Ha KommbioTepe. CHHTAKCHYECKHE M JIOTHYECKUE OIIHOKH.
OTka3sl.

PackpbIBaTh CMBICI U3yYa€MbIX OHSTHM.
AHanm3upoBartb c MOMOIIBIO neparora
npejaiaraeMple  MOCIIEI0BATEIbHOCTH KOMaHA —Ha
NpeAMET HAJIWYHS Y HUX TaKUX CBOMCTB aJlrOpHUTMa,
KaK JIUCKPETHOCTB, JETEPMHHUPOBAHHOCTD,
MOHSTHOCTb, PE3yJIbTaTUBHOCTh, MaCCOBOCTb.
Omnpenensats mo OJIOK-CXeMe, ISl PeIIeHUS Kakou
3aa4d  TMpeJHA3HA4YeH JaHHBIA  aJrOpuTM 110
oOpa3iry.

AHaIM3UpOBaTh U3MEHEHNE 3HAUCHUI BEITMYMH NPU
TMIOIIarOBOM BBINTOJHEHHHU aJITOPUTMA 110 00pasiry.
OnpenensTb TO BBIOPAHHOMY METOJY pEIICHUS
3a]aud, Kakhe aITOPUTMHYECKUE KOHCTPYKIMU
MOTYT BOMTH B alTOpPUTM C ONOPOH Ha ajIropuT™M
y49eOHBIX IEHCTBUH.
*CpaBHUBaTh pa3InYHbIC
OJHOM 3amaun.*
Co31aBaTh, BBIOJIHITH BPYYHYIO U Ha KOMIBIOTEPE
HECIIOKHBIE aNTOPUTMBI C WCIOJNB30BAaHHEM IIUKIIOB
W BETBJICHUH [UI1 yNpaBleHUS HCHOJIHUTEISIMH,

AJITOPUTMBL  PCIICHUA

22




takuMu KkKak PoOor, UYepemamka, YepTéxHUK C
OTIOpO¥ Ha ANTOPUTM Y4EOHBIX IEHCTBUI.
HcnonHATs TOTOBBIE AITOPUTMBI NPH KOHKPETHBIX
HCXOIHBIX JAHHBIX C ONOPOH Ha alropuT™M y4eOHBIX
JIEUCTBUN.

IIpakTHYeckue padoThI:

1. CO3II21HI/IC 1 BBINTOJIHECHHUEC Ha KOMIIBIOTEPEC HECIOKHBIX AJITOPHUTMOB
C UCIIOJIb30BaAHHNEM IUKJIIOB u BETBJICHUM JJIsA YipaBJICHUA
WCTIONTHUTENSIMU, TakKUMH Kak PoboT, Uepemamika, UepTéxHUK.

2. llpeobpa3oBaHue anropuT™Ma U3 OTHOHW (DOPMBEI 3aIHCH B APYTYIO.

3. Pazpaborka st (GopManbHOrO  UCHOJHHTENS  ajlrOpuUTMa,
MIPUBOJIAIIETO K TpeOyeMOMy pe3yNbTaTy MPH KOHKPETHBIX MCXOJHBIX
TAHHBIX.

4. «Py4yHOe» WCIIONHEHHWE TOTOBBIX aNTOPUTMOB IPH KOHKPETHBIX
HNCXOOHBIX JAaHHBIX

Ctpouth ISl  WCIIOJHUATENS  apuDMETHUICCKUX
JICHCTBUIA LIETIOYKH KOMaHJ, JAIIIUX TpeOyeMbli
pe3yabTaT npu KOHKPETHBIX HCXOJIHBIX
[IPEIOCTABICHHBIX C OIOPON Ha alTOPUTM YYeOHBIX
JIEHCTBHH.

Tema 4. SI3BIK
MIPOTPaMMHUPOBAHIS
(9 gacog)

Aspik  mporpammuposanus (Python, C++, Ilackams, Java, C#,
[IxonpHBINH ANTOPUTMUYECKHH S3BIK).
CucremMa  TpOrpaMMHUpOBaHMs:  pPElaKTOp  TEKCTa  IpOrpamw,

TPAHCIATOP, OTIATUHK.

[lepemenHnas: Tun, UMsi, 3HaUECHHE.

Llenble, BelieCTBEHHbIE U CUMBOJIBHBIE TIEpEMEHHBIE.

Omneparop npucBauBanus. ApuGpMeTHIECKHEe BEIPaKeHUS U TOPSIIOK UX
BbIuMcieHus. Onepanuy ¢ HeIbIMU YUCIaMH: LEIOYUCIICHHOE JeJICHHE,
OCTaTOK OT JICJICHHUS.

PackppIBaTh CMBICT H3y9aeMbIX TOHATHH.
OnpenensTe MO TNporpaMMme, Uil peIIeHHs Kakou
3a/1a4¥ OHa IPEeIHAa3HAYCHA.

Crpouts apuMeTndecKue, CTPOKOBBIE, JOTUYECKHUE
BBIP@XXECHUS U BBIUUCIIATh MX 3HAYEHHUS C ONOPOH Ha
ITOPUTM y4eOHBIX JAeHCTBUH, IO 00pasily.
IIporpamMmmupoBaTh JIMHEWHBIE AITOPUTMBI,
MPEANOoNaraoniie BhYUCICHUE apU(METHUECKUX,
CTPOKOBBIX W JIOTUYECKUX BBIPAKEHUN C OMOPOH Ha
ANTOPUTM YIEOHBIX IEHCTBHI.

Bernenus. CoctaBHbIe ycnoBHs (3alIMCh JIOTHYECKUX BBIPAKEHHH Ha
M3y4aeMOM S3bIKe MporpamMmupoBaHusi). HaxoxaeHne MuHUMyMa W
MaKCUMyMa W3 JIBYX, TPEX M YETBIPEX yucell. PenieHue KBagpaTHOIro
YPaBHEHUS, UMEIOLIETO BELIECTBEHHBIE KOPHU.

JuanoroBas oTyiajgka MpOrpaMM: IMOIIATOBOE BHIIOJIHEHHE, MPOCMOTP

PazpabaTbIBaTh mporpamMMsbl, COAEpIKaIllUe OIepaTop
(omeparopsr) BETBJICHUS, B TOM qucIe
C UCIOJIb30BAaHUEM JIOTMUECKHUX ONEpaluii ¢ OMOpou
HA aJiTOPUTM y4eOHBIX JEHCTBHM.

PazpabaTbIBaTh mporpamMMsl, COAEpIKaIllUe OIepaTop
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3HAUCHMH BEINYMH, OTJIQJI0YHBIH BBIBOJ], BEIOOP TOYKH OCTaHOBA.

Hukn ¢ ycnoBuem. *Anroputm EBkimaa anst  HaxXOXOCHUS
HanOOJIbIIEro OOIIETo ACUTENS ABYX HAaTypalbHBIX yrcen. Pasonenne
3alMCH HAaTYPAJIFHOTO YHCNIa B TO3UIHMOHHON CHCTEME C OCHOBAHHEM,
MEHBIIUM WK paBHBIM 10, Ha oTAenbHBIE HUGPHL.*

Hukn ¢ mepeMeHHOH. AJNTOPHUTMBI TPOBEPKH JAEIMMOCTH OJHOTO
IeJIOT0 YHCIIa Ha IpyToe, MPOBEPKH HATYPAIBLHOTO YHCIIA HAa IPOCTOTY.
O6paboTKka CHMBOJBHBIX JNaHHBIX. CHMBOJBHBIE  (CTPOKOBBIC)
nepemennble. [locumBosibHas oOpaboTka cTpok. [loacuér dacToThl
TIOSIBJICHUSI CUMBOJIA B CTpoKe. BeTpoeHHble GyHKIMH 11 00paboTKH
CTPOK.

(omrepaTopsbl) KKIIA C OTIOPOH HA ATOPUTM YIEOHBIX
JIEUCTBUH.

IIpakTuyeckue padoTbl

1. [IporpaMMupoBaHrEe JWHEHHBIX AaJITOPUTMOB, TIPEANOJATAOIINX
BBIUUCIICHHE apU(PMETUYeCKUX W JIOTUYeCKUX BBIpRKEHUHA Ha
H3y4yaeMoOM S3bIKe NpOrpaMMHUpoOBaHus (OZHOM U3 mepeuHs: Python,
C++, [lackans, Java, C#, llIxonsHb1i AnropuTMurdecKuit SI3bIK).

2. Pazpaborka mporpamm, cojepkammx —omnepatop (ornepaTopsl)
BETBIECHMS, HA  HW3y4aeMOM  A3bIKE  IPOrPaMMHUpPOBaHHUS W3
MIPUBEIEHHOTO BBIIIE TIEPEYHS.

3. Pazpabotka mporpamm, copepKaimx orneparop (oneparopsl) KA,
Ha

M3y4aeMOM SI3bIKE MPOTrPAMMHUPOBAaHUS W3 MPHUBEIEHHOIO BBIIIE
nepeyHs

Tema 5. Anamus
anroputMmoB (2 gaca)

Omnpenenenne BO3MOXHBIX Pe3yJbTaTOB pabOTHl alTOpPUTMa IIPH
JaHHOM MHOXECTBE BXOJIHBIX JIaHHBIX; OIPEAENICHHE BO3MOXKHBIX
BXOJHBIX JaHHBIX, IPUBOAALIMX K JAHHOMY PE3yJIbTaTy

PackpeIBaTh cMbICI U3y4aeMbIX TOHATHMN.
AHanM3UpOBaTh TOTOBBIE AJITOPUTMBI U TPOTPAMMBI

Pezepsnoe Bpems (1 gac)
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IIpakTnyeckue padorsl 3a 8 kiaace

Tema 3. UcnioTHUTEIN H AJITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIIUH

1. Coznanue U BBIIOJIHEHUE Ha KOMIIBIOTEPE HECIOKHBIX aJITOPUTMOB C UCIIOJIb30BaHUEM IIUKJIOB M BETBJICHUN /IS YIPaBJICHUs
UCTIOJIHUTEIISIMU, TaKUMU Kak Pobot, Yepenamka, YepTExHUK.

2. TlpeoOpa3zoBaHue anropuTMa U3 OgHON (OPMBI 3aM¥CH B IPYTYIO.

3. Paspabotka 1g GopmMaabHOro UCIOJIHUTENS aITOPUTMa, IPUBOSIIETO K TpeOyeMOMY pe3yibTaTy NPy KOHKPETHBIX UCXOIHBIX JaHHbBIX.

4, «Py‘IHOG» HCITOJIHCHUC I'OTOBBIX AJITOPUTMOB IIPHU KOHKPCTHBIX HCXOAHBIX JAHHBIX

Tema 4. SI3bIk nporpaMmMupoBaHust

1. IIporpammupoBaH#e JIUHEHHBIX AITOPUTMOB, TTPEAMNOIATAIONINX BIYUCICHHE apU(PMETHIECKUX U JIOTUUECKUX BBIPAXKCHUI HA H3y4aeMOM
A3bIKe MporpaMMupoBanus (oaHoM u3 nepeyns: Python, C++, Ilackans, Java, C#, lllkonpHblid ATroputMudeckuil SI3bIk).

2. Pa3zpaboTka mporpamm, coepKaiux orneparop (ornepaTopsl) BETBICHHS, HA U3Y9aeMOM SI3bIKE MPOTPaMMHUPOBAHUS U3 TIPUBEAEHHOTO
BBIIIIC IEPEYHSI.

3. PazpaboTka mporpaMm, coaepKaiiux ornepaTop (onepaTopsl) MUK, HA U3Yy4aeMOM SI3bIKE IPOrPaMMHUPOBAHUS U3 IPUBEIEHHOTO BBIIIE
MIePEUHS
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9 kiaace

TEMATHYECKOE INTAHUPOBAHHME

1 yac B Henento, Bcero — 34 yvaca, | yac — pe3epBHOE BpeMsi.

TeMbl, KoJjJudecmeo 4acoe

OcnosHoe codepoicanue

Ocnosnvle 8u0bl dessmenbHocmu

obyuarowuxcs
Paznen 1. Hudposas rpamoTHOCTH (6 YacoB)
Tewma 1. I'mobanpHast ceTh I'mob6anpuas cets MaTepreT. [P-anpeca y3noB. CeTeBoe XpaHeHHE JaHHBIX. PackpsiBath CMBICIT H3y4aeMbIX
HHutepHeT u cTpaTeruu Meroapl HWHAUMBUAYAJBHOTO U  KOJUIEKTMBHOTO pa3MEIICHHsS HOBOMU MOHSTHUH.

0e30MacHOro MOBEACHHUS B
Hell (3 yaca)

nHpopmanun B cetu MHTepHer. Bonbiue naHHble (MHTEPHET-IAHHBIE B
YaCTHOCTH JJAHHBIC COIIMAJIbHBIX CETEH ).

[lonsaTne 06 wHpOpPMaIMOHHON O0e30macHOCTH. YTPo3bl WH(POPMAIIMOHHON
0€30MacHOCTH TPH paboTe B IJI00ATBHONW CETH M METOJbI MPOTHBOACHCTBUS
uM. [paBuia Ge3onacHoi ayTeHTH(UKAIMK,. 3alUTa JUYHOW HH(POPMAIIUH B
cern UHutepHer. besomacHble crparermy IoBeneHUS B ceT IHTEpHeT.
[Ipenynpexnenue

BOBJICYCHUA B JCCTPYKTHUBHLIC U KPUMUHAJILHBIC q)OpMBI CEeTeBOIl aKTHBHOCTH
(xnOepOyIIHMHT, (PUIIVHT U IIp.).

AHanmu3upoBaTh C IMOMOIIBIO Teaarora
JIOMEHHBIE HMEHA KOMIIBIOTEPOB W
azpeca NOKyMeHTOB B MIHTepHeTE.

Ompenenarb  MUHUMAIbHOE  BpeMs,
HE00X0UMOe IS TIepejaul W3BECTHOTO
00p€Ma NaHHBIX 10 KaHAIy CBS3H C

W3BECTHBIMH  XapaKTEPUCTHUKaAMH  C
OMopoi  Ha  ajNropuT™M  y4eOHBIX
EUCTBUI.

Pacrio3HaBaTth TOTEHIMAIBHBIE YIPO3bI
W BpEIHBIC BO3JICHCTBUS, CBSI3aHHBIE C
WHPOPMAITMOHHBIMH u
KOMMYHHUKAIIMOHHBIMU ~ T€XHOJIOTHSIMHU,
*OllEHUBATh TMpeJylaraeMble IMyTH HX
ycTpaHeHwust. *

IIpakTHYeckue padoThI

1. Co3naHne KOMIDIEKCHBIX WH(GOPMAIMOHHBIX OOBEKTOB B BHUJE BeO-
CTpaHUI], BKIIOYAIONINX Trpaduueckue OOBEKTHl, C WCIOJIb30BaHUEM
KOHCTPYKTOPOB (II1a0JIOHOB).

2. 3HaKOMCTBO ¢ ME€XaHHU3MaMH OOCCIICUEHHUs] MPUBATHOCTU U OE30MaCHOM
paboThl ¢ pecypcamu ceTu MHTEpHET, MeTonaMu ayTeHTU(UKAIINY, B TOM
YHUCJIE IPUMEHSIEMBIMU B CEPBUCAX TOCYCIYT

Co3naBatb KOMIUIEKCHEIE
nHPOPMALMOHHBIE 00BEKTH B BUIE BEO-
CTpaHML, BKJIOUYAIOMIUX TIpaduyeckne
OOBEKTHL, c HCTIOJIb30BaHHEM
KOHCTPYKTOPOB (IIA0JIOHOB) C OTOPOW
Ha aJiTOPUTM y4eOHBIX JEHCTBHA.
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Tema 2. Pabora B
HH()OPMAITHOHHOM
npocTpancTse (3 waca)

Buast  gearensHoctH B cetd  MHrepHer.  HTepHeT-cepBHCHIL:
KOMMYHHKAIIMOHHBIE CEPBHUCHI (ITOYTOBAS CIIyk0a, BUAE0-KOH(pEPEHII-CBSI3b
U T. 1.); COPAaBOYHBIE CIIY>KOBI (KapThl, PaClMCaHUs H T. I.), IOUCKOBEIC
CITy>K0BI, cITykObl 0OHOBIIEHHUSI IPOTrPaMMHOT0 obecrieueHust u ap. CepBUCH
roCyIapCTBeHHBIX yciayr. OOmaynple XxpaHuwiwma naHHBIX. Cpemctsa
COBMECTHOW pa3palboTku JOKyMeHTOB (oHmaiH-oducel). [Iporpammuoe
oOecriedeHne KakK BeO-CEpPBHC: OHJIAWHOBBIE TEKCTOBBIE M TpaduuecKue
PENaKTOPHI, CpeIbl pa3padOTKH MPOTPaAMM.

IMpakTHyeckne padoThI

1. Mowuck napopmManyu B cetu MHTEpHET MO 3ampocaM C UCIOIb30BaHUEM
JIOTUYECKUX ONepalui.

2. Hcnonp3oBaHue oHIaiH-ouca A1 pa3pabOTKU JOKYMEHTOB

PackpsiBath CMBICII HA3y4aeMbIX
MTOHSITH.

IIpuBoauTs DpUMEpPHl CUTyalMH, B
KOTOpBIX  TpeOyeTcsi  MCIOJIb30BaTh
KOMMYHHKAIIHOHHBIE CEPBHCHI,
CIPaBOYHBIE U IIOMCKOBBIE CIYXObl U
Ap.

OnpenensaTe  KOJIMYECTBO  CTPAHMIL,
HalJCHHBIX TIOUCKOBBIM CEPBEPOM IO
3arpocam c HCIIOJIB30BAaHUEM

JIOTUYECKHUX Ollepaluii ¢ OIOpOH Ha
CIIPaBOYHBII MaTepua.

IIpuBOAUTH IPUMEPHI YCIIYT, JOCTYITHBIX
Ha CEpPBUCAX I'OCYNapPCTBEHHBIX YCIIYT.
[IpuBoautTh  mpUMEpPHl  OHJIAWHOBBIX
TEKCTOBBIX M I'paMUECKUX PEAAKTOPOB,
cpen pa3paboTKU IPOrpaMM ¢ OMHOpOii
Ha CIIPAaBOYHBIN MaTepual.

Pasnen 2. Teoperuueckue ocCHOBbI HHpOPMATUKH (8 YacOB)

Tema 3. MoaenupoBaHue
KaK METOJ1 IO3HAHHUS
(8 gacon)

Mogpens. 3amauu, peraeMble ¢ TOMOIIBIO MoJienupoBanus. Kinaccudukanmm
MoJieInei. MarepuanbHbie (HatypHbIe)
U WHPOpPMaLMOHHbIE MOJAeNH. HempepriBHBIE W AWCKPETHBIE MOJEIH.
*Wmuranuonnele Monenu.* HWrposele Mojenu. OneHka aJileKBaTHOCTH
MOJIETH MOJIEIUPYEMOMY OOBEKTY U LIeJIIM MOJIEITMPOBAHUSL.

Tabnuunbie Mmonenu. Tabnuia Kak NpeacTaBICHUE OTHOLLICHHUS.

baszpr manHbX. OTOOp B TaONMIE CTPOK, YAOBJIECTBOPSIOIIUX 33AaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpueHTUPOBaHHBIE U HEOPUEHTUPOBAHHBIE
rpadsl. JnuHa (Bec) pebpa. BecoBas matpuna rpada. JyimHa mytn Mexnay
BepmuHaMu rpada. Ilouck omrtumansHoro mytd B Tpade. Haganbhas
BEpIIMHA WCTOYHWK) W KOHEYHAas BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. BpruncieHne KoinMdecTBa MyTeld B HalpaBIEHHOM AlMKINYECKOM

rpade.

PackpriBath CMBICTT H3y4aeMbIX
MTOHSTHI.
Onpexpensate  BuI  HMHGOPMALMOHHOU

MOJIENTd B 3aBUCHUMOCTH OT CTOAIICH
3aJla4y¥ C OTIOPOI Ha aJTOPUTM y4eOHBIX
JEHCTBHH.

AHanu3upoBartb MH(POPMALIIOHHBIE
MOJEJIN (Tabnmpl, rpadukwy,
JMarpaMMebl, CXeMbI 1 JIp.) 110 00pasily.
*OCYIIECTBIIATh  CUCTEMHBIH  aHAaJIH3
00BEKTa, BBIJIECTATH CPEIH €r0 CBOWCTB
T€ CBOWCTBA, KOTOPBIE CYIIECTBEHHBI C
TOYKH 3peHUs LeJIeH MOIeNupOoBaHus. *
*QueHuBarh  aAE€KBATHOCTb  MOJIENH
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Hepeso. Kopens, Bepmmua (y3en), auct, pedpo (myra) nmepesa. Bricora
nepea. Ilommepero. IlpuMmepsl wWcmonbp30BaHUS HepeBbeB. llepedop
BapHaHTOB C MMOMOILBIO IepeBa.

[lonsaTe MaremaTH4eckoil Mojenu. 3afadd, pelaeMble C TOMOIIBIO
MaTeMaTHIECKOTO (KOMITBIOTEPHOTO) MOJICITHPOBAHMSI. Otnuane
MaTeMaTHYeCKOH MOJIeNT OT HATYpHOM MOJENH W OT CIIOBECHOTO
(TuTepaTypHOro) onucaHus 0ObEKTA.

OTanbl KOMIBIOTEPHOTO MOJICITUPOBAHMS: TTOCTAHOBKA 3aJIa4H, MIOCTPOCHHE
MaTeMaTHYECKOW MOJICNH, NpOTpaMMHAasl peannu3anus, TEeCTHPOBAHUE,
MPOBEICHNE KOMITBIOTEPHOTO DJKCIIEPUMEHTa, aHAlM3 €ro pe3ylbTaToB,
YTOYHEHUE MOJICIH.

MOJICTUPYEMOMY OOBEKTY U  IEIsIM
MOJCITHPOBAHUS. *

Ctpouthb u HMHTEPIPETUPOBAThH
pasznuuHbie MH(OOPMAIMOHHBIE MOJCIH
(Tabmuriel, mUarpaMMel, Tpadul, CXEMBI,
0JIOK-CXEMBI aJITOPUTMOB) C OIIOPOM Ha
QITOPUTM YYEOHBIX ICHCTBHIMA.
Uccnenopath c [IOMOILBIO
“H()OPMAITMOHHBIX MOJENeH OOBEKTH B
COOTBETCTBHUU C NIOCTABJICHHOM 3a/1aueil.
PaboTath ¢ TOTOBBIMU KOMITBIOTEPHBIMU
MOJIETISIMH W3 Pa3IHYHBIX IMPEIMETHBIX
o0JacTeii ocie COBMECTHOTO aHaJIH3a.

I[IpakTHyeckue padoThI

1. Co3nmanue ogHOTAOIHMYHON 0a3bl JaHHBIX. [IOMCK JaHHEBIX B TOTOBOM Oase.
2. Paborta ¢ TOTOBBIMH KOMIBIOTEPHBIMH MOJEISAMH U3 Pa3IMYHBIX
MIpeIMETHBIX 00JIacTel.

3. IIporpammHas peanu3zaiys IPOCTEUIITNX MaTEMATUIECKUX MOJeTeH

Pazpnen 3. Auropurmsl 4 nporpaMMmupoBaHue (8 4acoB)

Tema 4. Pa3paborka
AJITOPUTMOB U TIPOTPaMM
(6 gacon)

*PazOunenue 3amaun Ha moazagadn.* CocraBiieHHE alTOPUTMOB U IPOTPAMM
C WCHOJb30BaHUEM BETBJIEHHUH, IIMKJIOB M BCIIOMOTATEIbHBIX aJTOPUTMOB
JUTS YOpaBIeHHs] HCIIONHUTENeM PoOOT WM APYrUMH HCTIONHUTENSMH,
TakMMHU Kak Yepenamka, YepTéxHUK U Ap.

Tabnuunbie BennunHbl (MaccuBbl). OHOMEpHBIE MaccuBbL. CocTaBieHHE U
OTIIaJKa TIPOTPaMM, PEATH3YIOIMIUX THIIOBBIE QJITOPUTMBI  00pabOTKH
OJTHOMEpHBIX  YHMCJIOBBIX  MAacCHMBOB, Ha  OJHOM U3  SI3bIKOB
nporpammupoBanust  (Python, C++, Ilackanb, Java, C#, IlkosibHbIH
AnroputMudecKuil SI3bIK): 3alOTHEHHE YHCIOBOTO MAacCHBa CITy9alHBIMU
YHuciIaMd, B COOTBETCTBMM C (opMynod wnn myTéM BBOJA YHCE;
HaxX0XJIEHHE CYMMBI DJIEMEHTOB MAcCHBa; JIMHEHHBIH TOUCK 3aJaHHOTO
3HAYeHHUs] B MAacCHBE; MOACYET IJIEMEHTOB MAacCHBa, YAOBJIETBOPSIOMINX

PaCKpI)IBaTI) CMBICJII n3y4acMbIX
MTOHATHM.

PaspabatriBath POrpaMMBbI Ut
00pabOTKM  OJHOMEPHOTO  MaccuBa

LEJBIX YUCEN) C OMOpPOH Ha ajlropuT™M
y4eOHBIX JEHCTBHIA, IO 00pas3ell.

OcCyecTBIATH pasOueHue
WCXOJHOW 3aJiayd Ha MOJ33Ja4 IO
obpasiry.

PazpabatbiBathb IPOTrPaMMBl,
cojepxamue — moamporpammy(sl) €
OMOpO  Ha  alropuT™M  y4eOHBIX
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3aJaHHOMY YCJIOBHIO, HAaXO0XIACHHC MHWHHUMAJIBHOT'O (MaKCI/IMaJ'IBHOFO)
3JICMCHTa MacCCHBa. COpTPIpOBKa MaccuBa.

O6pa60TI<a IMOTOKAa JAaHHBIX: BBIYUCJICHHUE KOJINYCCTBA, CYMMbI, CPECIHCIO
apncheanecxoro, MHUHHUMAJIBHOTIO U MaKCHUMaJIbHOT'O 3HAYCHUA DJICMCHTOB
MMOCJICA0BATCIIbHOCTH, YAOBJICTBOPAOIINX 3aJaHHOMY YCJIOBHUIO.

JIEUCTBHIL.

IIpakTH4eckue padoThI
1. CocraBnenue mporpaMMm C  HCIIOJb30BAHUEM  BCIOMOTaTEIbHBIX
QITOPUTMOB JAJISl YOPaBJICHUS HCIOJHUTEISIMHM, TakUMH Kak PooOor,
UYepenamka, YepTéxHUK.
2. CocTaBieHHE U OTIaIKa IPOrPaMM, pealu3yIOIUX THIIOBBIE alITOPUTMBI
00pabOTKH OIHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJHOM U3 S3bIKOB
nporpammupoBanusi (Python, C++, Ilackane, Java, C#, IllkonbHbIi
AnroputMudeckuii S3bIK)

Tema 5. Yopasnenue
(2 gaca)

VYnupaenenne. Curnan. OOparHas cBs3b. *llomydeHue CHUTHajIOB OT
UUPPOBBIX AaTUYUKOB (KacaHWs, pACCTOSHHS, CBeTa, 3BykKa W Ap.).*
[lpumepsl uCIONB30BaHUS TPUHIMIA OOpaTHOH CBSI3M B CHUCTEMax
YIpaBJICHUs] TEXHHYECKUMH YCTPOHCTBAMU C MOMOIIBIO JAaTYUKOB, B TOM
9HCIie B POOOTOTEXHHKE.

PackpsiBath CMBICIT
MMOHSTHH.
AHanmu3upoBaTh C IMOMOIIBIO Iearora
OTHOIICHUS

B JKMBOM MHOpPUPONE, TEXHUYECKUX U
COLIMAIBbHBIX (mkomna, CEeMbs
U Ip.) CUCTeMaXx C MO3UINI yIIpaBICHHUS.

N3y4aCMbIX

[Tpumepbl poOOTH3HPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHUS JBM)KEHHEM B
TPaHCHOPTHOU cucreme, cBapoYHast JIMHUS aBTO3aBOJa,
aBTOMATH3MPOBAaHHOE YIPABJICHUE OTOIUICHHS JOMa, aBTOHOMHAsl CHCTEMa
yIpaBieHHUs TPAHCTIOPTHBIM CPEICTBOM U T. I1.).

IpakTnyeckune padoTnl

1. 3nakoMcTBO € y4eOHOW cpenod pa3pabOTKM TPOrpaMM YIpaBICHUS
JBIDKYITUMUCS pOOOTaMH

Paznen 4. Undopmanmonnsie TexnoJoruu (11 yacon)

Tema 6. DneKTpOHHBIE

[Mousitne 00 9JCKTPOHHBIX TaONMUAX. THOB JaHHBIX B  SYEHKax

PaCKpBIBaTB CMBICJI Hn3ydyac€MbIX

29




Tabmuie! (10 gacoB)

DJICKTPOHHON Ta0nuipl. PemaktupoBanne u (opmaTupoBaHue TaOIIHII.
Berpoennsie GyHKIUHM A TOMCKa MakCHMMyMa, MUHHMYyMa, CYMMBI U
cpeanero apudmermyeckoro. COpTHPOBKAa JaHHBIX B  BBIACICHHOM
nuanaszone. [loctpoeHue auarpamMm (THCTOrpaMMa, KpyroBas JuarpaMma,
ToueyHas [uarpamma). Beibop Tuma auarpaMMsi.

[IpeobpazoBanue Gpopmyn npu KonupoBaHuu. OTHOCHTENIbHAS, A0COMIOTHAS
W CMENIaHHasl ajpecanusl.

VYcroBHBIC BBIYUCICHHS B O3JCKTPOHHBIX Tabnuiax. CyMMHpOBaHUE H
moacy€T 3HAYCHWH, OTBEYAIOIIMX 3aJaHHOMY ycioBuio. (OOpaboTka
00X HAOOPOB JaHHBIX. YNCIIEHHOE MOJIEIMPOBaHNE

B DJICKTPOHHBIX TAOIHUIIAX.

MHOHSTHUH.
AHanu3upoBath M0JIb30BaTEILCKUN
unTepdetic MIPUMEHSIEMOTO

IIPOrPaMMHOI'0 CPE/ICTBA.

OnpenensaTh ycaOBUS M BO3MOXKHOCTU
MPUMEHEHUSI MPOTPAMMHOTO CpeICTBa
JUIS PELIeHUs] THIOBBIX 3a/a4 C OIOPOM
Ha aJITOPUTM YUEOHBIX IEHCTBHIA.
BeusiBisaTe o0mee W pa3nuuus
B PAa3HbIX HPOTrPAMMHBIX HPOIYKTaX,
MIpeJHAa3HAYCHHBIX IS PEILICHUS OJHOTO
Knacca (pasHBIX KJIAacCoOB) 3ajad C
OMOpO  Ha  ajJroOpuT™M  Y4eOHBIX
JIEHCTBHH.

PenaktupoBare u  ¢opMaTHpPOBATH
ANIEKTPOHHBIC TaOJHUIBI C OMOpPOH Ha
ANTOPUTM YIEOHBIX TEHCTBHIA.
AHanu3upoBaTb W BHU3YaJU3UPOBAThH
JIAHHBIE B 3JICKTPOHHBIX TaOJIHIAX.
BbINONIHATS B 3JEKTPOHHBIX TaOnuIax
pacuéThl M0 BBOAMMBIM IOJIb30BaTEIEM
hopmyiiam c HCIIOJIb30BaHUEM
BCTPOCHHBIX (QYHKIMH ¢ Omopod Ha
ANTOPUTM YIE€OHBIX JIEHCTBHIA.
Ocy1mecTBIsATh YHCIICHHOE
MOJICJIMPOBaHKUE B MPOCTHIX 3a/la4yax U3
pa3NMYHBIX TPEIMETHBIX obOjacTeidl Mo
oOpa3iy.

IpakTnyeckune padoTnl

1. BBox nanHbIX U Gpopmyi1, opopMIICHHE TAOIULIBL.

2. CoptHupoBKa 1 QUIbTpaLys JaHHBIX B 3JIEKTPOHHBIX TaOJIHLIAX.

3. TToctpoeHue auarpamMm u rpaMKOB B JIEKTPOHHBIX TaOIHIIAX.

4. BeinosgHeHne pacu€TOB IO BBOAMMBIM I10JIb30BaTelieM (opMysiaM ¢
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UCTIONIb30BAaHUEM BCTPOCHHBIX (DYHKIIHI.
5. O6paboTka 60JBIINX HAOOPOB TaHHBIX.
6. UncieHHOe MOACIMPOBAHKE B DJICKTPOHHBIX TaOIHILIAX
Tema 7. Undopmarmonnsie Posib HH()OPMAITHOHHBIX TEXHOJOTHUI PackpreiBathb CMBICTT H3y4aeMbIX
TEXHOJIOTHH B B DPa3BUTUM OKOHOMHUKHM MHpa, CTpaHbl, peruoHa. OTKpHITHIC MOHATHUH.
coBpeMeHHOM obmiecTse (1 00pazoBaTtebHbIe PECYPCHI. Ob6cyxaare poib MHPOPMAIMOHHBIX
qac) TEXHOJIOTHI B COBPEMEHHOM MHpE.
[Ipodeccun, cBszaHHble C HHOOPMATUKOW W WHPOPMAIUOHHBIMH Ob6cyxaath 3Ha4YeHHe OTKPBITHIX
TEXHOJIOTHSIMU: BeO-IHU3aifHep, MPOrPaMMHUCT, pa3padOTINK MOOMIBHBIX 00pa3zoBaTeIbHBIX pecypcoB u
NPWIOKECHUH, TECTHPOBIIMK, ApXUTEKTOP MPOTPAaMMHOTO OOeCTedeHUs, BO3MOKHOCTH MX HCIIOJIH30BaHMSI.
CTICIIUAJINCT IO aHAJN3Y JTAHHBIX, CHCTEMHBIH aJIMHHUCTPATOP. AHaIM3UpOBaTh gpoBsIe
I[IpakTnyeckune padoTel HaBBIKU, KOTOPBIMHU JOJDKEH
1. Co3nmanue npesenTanmu o podeccusix, cBsazanubix ¢ UKT 00J1a/1aTh BBITYCKHUK IIIKOJHI.

PesepBHOe Bpems (1 dac)

IIpakTnyeckue padoTsl 3a 9 KiIacce

Tema 1. I'nobdasnbHas cerb UHTepHeT M cTpaTerumn 6e30MacHOro noBeAeHus B Heil

1. Coznanne KOMIJIEKCHBIX HH(POPMALIMOHHBIX OOBEKTOB B BUJIE BeO-CTpaHMII, BKIIOUAIOUINX rpaduyeckre 00BbeKTHI, ¢ UCIIOIb30BaHUEM
KOHCTPYKTOPOB (111a0JIOHOB).

2. 3HaKOMCTBO C MEXaHM3MaMHU oOecledeHNsl IPUBATHOCTH U O6e30macHoil paboThl ¢ pecypcamu ceTh IHTepHeT, MeTo1aMu ayTeHTU(DUKAIIH,
B TOM YHCJI€ IPUMEHSIEMBIMHU B CEPBUCAX T'OCYCIYT

Tema 2. Padora B MHGOPMALMOHHOM IPOCTPAHCTBE

1. Tlouck nndopmanuu B cetr HTEpHET 10 3ampocam ¢ UCIOJIb30BaHUEM JIOTHUECKUX ONEpalnil.

2. Vcnonbp3oBaHue oHJalH-oduca It pa3pabOTKU JOKYMEHTOB

Tema 3. MogeanpoBaHue KaK MeTOA MO3HAHUSA

1. Cosmanue onHoTaOMMUHOM Oa3bl HaHHBIX. [IoMCK JaHHEBIX B TOTOBOI Oase.

N

Pabora ¢ roToBbIMU KOMIIBIOTCPHBIMH MOJCJISIMU M3 PA3JIMYHBIX MPECAMCTHBIX o0JtacTei.

3. TlporpammHast peamu3alysi MPOCTEHIITINX MaTeMaTHYECKIUX MOJIeNIeH
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Tema 4. PazpaGoTka aJropurMoB U NpOrpamMm

1. CocraBneHue MporpamMm ¢ UCHOIL30BaHNEM BCIIOMOTATEIbHBIX AITOPUTMOB ISl YIIPABICHUS UCTIOTHUTEISIMU, TAKUMU Kak Po0oT,
Uepenanika, YepTEKHUK.

2. CocraBiieHUE ¥ OTJIAKA IPOTPaMM, PEATH3YIOIIUX THIIOBBIC aTOPUTMBI 00pa0OTKH OJHOMEPHBIX YUCIOBBIX MACCUBOB, HAa OJTHOM H3
s1361KOB nporpammupoBanus (Python, C++, ITackains, Java, C#, IIIKoapHBIH AJIrOpUTMHYCCKHIA SI3BIK)

Tema S. YnpasieHnue

1. 3nakomcTBO ¢ yueOHOM cpeoil pa3paboTKU NporpamMm YIpaBJIeHUs ABUKYIIUMHCS poOOTaMU

Tema 6. JeKTpPOHHBIE TAOJIMIBI

. BBon nanubIX 1 hopmyin, opopmieHne TaOIHIIbL.

CoprupoBka 1 GUIBTpaIUs TaHHBIX B AJIEKTPOHHBIX TAOJIHUIIAX.

. Iloctpoenue nuarpamMm u rpauKoOB B 3JICKTPOHHBIX TaOIHIIAX.

. Brimonnenue paC‘léTOB 110 BBOAHUMBIM I10JIB30BaTCIIEM (bOpMy.]'IaM C MCITIOJIb30BAHNECM BCTPOCHHLIX (bYHKI_II/Iﬁ

O6paboTtka 60IbIINX HAOOPOB TAHHBIX.

o|ug~lw|N|E

. Uncaennoe MOIACIIMPOBAHUC B SJICKTPOHHBIX Ta6m/1uax

Tema 7. UndopmaniuoHHbIe TEXHOJIOTHMH B COBPEMEHHOM 00111eCTBE

1. Co3nmanue npe3eHTanuu o npodeccusx, csizanabix ¢ UKT
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Cucrema OLleHKH JOCTHKEHHS MJIAHMPYEMBbIX Pe3yJbTATOB OCBOCHHS
AOII 000

CucremMa OLIGHKH MpH3BaHa CIIOCOOCTBOBATh MOJICPKAHUIO €IUHCTBA BCEH CHCTEMBI
o0Opa3oBaHMs, OOECIEUEHUIO MPEEMCTBEHHOCTH B CHUCTEME HempepbhIBHOrO oOpaszoBanus. Ee
OCHOBHBIMH (DYHKIIMSIMH SIBJISIFOTCSI: OpUEHTAIsl 00pa3oBaTeNbHOTO TpoIlecca HA JIOCTHXKEHUE
mIaHupyeMbix pesyinbTaToB ocBoeHus AOII OOO mms oOywaromuxcs ¢ 3IIP (Bapuant 7) u
obecrieyeHne HPPEKTUBHON OOpAaTHOW CBSI3M, TIO3BOJISIOMIEH OCYIIECTBISATH YIpPaBICHHE
00pa30BaTeNbHbBIM MPOLIECCOM.

[Ipu opranmu3aiuy OLEHOYHBIX MPOIEAYp Uil oOydaromuxcs B coorBeTcTBUM ¢ AOIT OO0
s obyuaromuxess ¢ 3[IP  cosmatorcst crienuanbHbIE YCIIOBUS, OOYCIIOBJICHHBIE OCOOBIMU
oOpasoBarenbHBIMU MOTpeOHOCTIMU oOyuatomuxcs ¢ 3[IP u cnenudukoit Hapymenus. /laHHbie
YCIJIOBUSI MOT'YT BKJIFOYATh:

e 0co0y0 (opMy OpraHu3zalMu TEKYLIEro KOHTPOJIA YCIEBAEMOCTH W MPOMEKYTOYHOU
arrecraiiuu (B Majol Trpynmne, WHAUBHAYAIbHYIO) C Yy4e€TOM OCOOBIX 00pa30BaTeIbHBIX
noTpeOHOCTEN M MHANBUAYATBLHBIX 0cOOCHHOCTEH o0ydatomuxcs ¢ 311P;

® [IPUCYTCTBME MOTHUBALIMOHHOTO 3Tara, CIOCOOCTBYIOLIETO MCUXOJIOTMYECKOMY HACTPOIO Ha
pabory;

® OPraHU3yIOIIYI0 OMOIIIb MMEearOrHuYecKoro paboTHHUKA B paIlMOHAIM3AIMH pacpe/esieHus
BPEMEHH, OTBOJIMMOTO HA BHITIOJHEHUE PAOOTHI;

® [IPCIOCTABJICHNE BO3MOXKHOCTH WCIIOJIB30BAHUS CIIPABOYHON MH(POpPMAIUHU, PA3HOTO Poja
BU3YQJIbHOU TMOJACPKKH (OMOPHBIE CXEMBbI, AJITOPUTMBI yU4€OHBIX JIEWCTBHM, CMBICIOBBIE ONOPHI B
BU/JIE KJIFOUYEBBIX CIIOB, IJIaHa, 00pa3lia) Mpu caMOCTOSITEIbHOM PUMEHEHHH;

e r'MOKOCTh IMOAX0/a K BBIOOPY (GOPMBI M BHUAA JUArHOCTHYECKOTO HHCTPYMEHTApHUS U
KOHTPOJIbHO-U3MEPHUTEIHHBIX MATEPUATIOB C YYETOM OCOOBIX 00Opa30BaTENBHBIX MOTPEOHOCTEH U
MHIUBUAYAIBHBIX BO3MOXHOCTEH oOyuatomierocs ¢ 3I1P;

¢ QOJIBIIIYI0O BAapUATUBHOCTH OIICHOYHBIX TMPOLEAYpP, METOJOB OLEHKM H COCTaBa
WHCTPYMEHTapUsI OLEHUBAHMS, TIO3BOJISIONIYIO ONPEACIUTh 00pa30BaTEIbHBIN pe3yabTaT Kaxa0ro
oOyuatomerocs ¢ 3I1P;

® a/[aNTAallUI0 HMHCTPYKIIMM C YYETOM OCOOBIX 0O0pa30BaTEeNIbHBIX MOTPEOHOCTEH U
WHIUBUAYAIBHBIX TpynHOCcTel oOydarommxcs ¢ 3I1P (B wactHocTH, yrpoiieHre GopMyIupoOBOK 1O
rpaMMaTHYeCKOMY W CEMaHTUYeCKOMY oO(opMieHHI0, 0co00€ TOCTPOECHHUE WHCTPYKIIHUH,
OTpakarolllel TaTHOCTh BBIMOJHEHHUS 3a/1aHUS);

e OTCIIeXKHMBaHUE elcTBUN oOydatomierocs ¢ 3I11P ais olleHKM MOHUMaHUSL UM UHCTPYKIUH U,
Mpu HE0OXOIUMOCTH, €€ YTOUHECHHE;

® yBEJIMUCHUE BPEMEHU Ha BBINIOJIHEHHE 3aJaHUI;

® BO3MOXXKHOCTh OpraHU3allMM KOPOTKOTO TMepepblBa MpU HApacTaHUU B IOBEJICHUU
oOyuaroierocst NposiBICHUI YTOMIIEHUS, UCTOIIECHUS.

O0beM W  coAep)KaHHWE PEKOMEHIYEMBIX  CIEHHAIBbHBIX  YCIOBUU  MPOBEIACHUS
JUArHOCTUYECKUX MEPONPUITHI  ONpeAeNsieTcss IMCUXOJOro-neAarorndeckuM  KOHCUIIMYMOM
o0pa3oBaTeNbHON OpraHu3allid W BHOCHTCS B CHCHHAIbHBIA pa3liel HWHIUBUIYAIBHOTO
00pa30BaTeNBLHOTO MapIIpyTa, JOBOAUTCS 10 CBEACHHS TEIarorH4ecKuX paOOTHUKOB, POIAUTENEH
(3aKOHHBIX TIPEJCTABUTENICH), aAMUHUACTPAIMA B COOTBETCTBHHM C YCTAaHOBJICHHBIMHU IpPaBUIIAMU
o0pa3oBaTeNbHON OpraHu3aluy.

OCHOBHBIMH HANpPABJICHUSIMH W TEISIMU OIICHOYHOW JeATEILHOCTH B 00pa3oBaTelbHOU
OpraHu3alH SBJISIOTCS:

® OI[eHKa 00pPa30BaTEIbHBIX TIOCTHKEHUN 00YJarOIINXCs HA PA3IMYHbBIX dTarmax 00y4eHus Kak
OCHOBa WX TMPOMEXKYTOYHOM W MTOTOBOW aTTeCTallMd, a TakK€ OCHOBA MPOIEAYp BHYTPEHHETO
MOHUTOPHHTA o0Opa3oBaTenbHOI OpraHu3allkH, MOHUTOPUHTOBBIX uccae10BaHU I
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MYHHIIMITAIBHOTO, PErMOHANBHOTO U (DeIepaJbHOr0 YPOBHEH; OlEHKa Pe3yJbTaTOB AEATEIbHOCTH
MeJarorn4ecKkux paboTHUKOB KaK OCHOBA aTTECTAIMOHHBIX MPOIIETYP;

®OIICHKA pE3yJbTAaTOB JAESITEIbHOCTH OO0pa30BaTENbHOM OpraHM3allid Kak OCHOBa
aKKpEIUTAIIMOHHBIX MPOLIETYP.

OCHOBHBIM OOBEKTOM CHCTEMBI OIICHKH, €€ COJEpKATeIbHOW M KpUTepUaabHOU 0a3oi
BoicTynaroT TpeboBanuss PI'OC OO0, KOTOphIE KOHKPETUZUPYIOTCS B TUIAHUPYEMBIX pe3yibTaTax
ocBoenusi ooyvarormmmmucs AOIT OOO mns obywarommxcs ¢ 3[1P. Cucrema OICHKH BKJIFOYAET
MpOLEyphl BHYTPEHHEH 1 BHEIIHEH OLIEHKH.

BHyTpeHHss OLleHKa BKIIIOYAeT:

® CTapTOBYIO IUAarHOCTHUKY;

® TEKYIIYIO U TEMaTUYECKYIO OLICHKY;

® [ICUXOJIOTO-TIeJarOrNYeCKOe HaOII0ICHUE;

® BHYTPEHHUN MOHUTOPUHT 00pa30BaTEIbHBIX TOCTHKEHUN 00yUYarOINXCA.

BuemHss oneHKa BKIIOYAeT:

® HE3aBUCHMYIO OLIEHKY KauecTBa 00pa30BaHUs;

® MOHUTOPUHI'OBBIE HCCJIEIOBAHUSA MYHUIMIAIBHOIO, PErHOHAIBHOIO M  (erepaibHOro
YPOBHEM.

B cootBercTBun ¢ ®I'OC OOO cucrtema olieHKH 00pa3oBaTeNbHON OpraHU3aIK peann3yeT
CUCTEMHO-/IEATEIbHOCTHBIM, YPOBHEBBII M KOMIUJIEKCHBIM MOAXO/bl K OLIEHKE 00pa3oBaTeNbHBIX
JOCTUXKEHUI.

CHuCTEeMHO-JIEATEIbHOCTHBIA ~ MOAXOJ K  OLEHKE 00pa3oBaTelbHBIX  JAOCTHXKEHUM
o0yyaroIuxcsl MposBISIETCS B OLIGHKE CHOCOOHOCTM OO0ydamomuxcs K pelleHuro y4eOHOo-
MO3HABATENBHBIX M Y4eOHO-IPAaKTUYECKUX 3a]ad, a TAaKKe B OILEHKE YPOBHS (DYHKIIMOHAIBHOU
rpaMoTHOCTH oOydarouuxcsi. OH oOecrneynBaeTcss COACP)KAHUEM U KPUTEPUSIMM OLIGHKH, B
KauecTBE KOTOPBIX BBICTYHAIOT IUIAHUPYEMbIE pe3yNbTaThl OOy4YeHUs, BBIPAXKEHHBIE B
NesTeIbHOCTHOH (hopme.

YPOBHEBBIN MOAXOJ CIYXUT BaKHEWMIIEW OCHOBOM Ui OPraHM3alud HWHIWBUIYAIBHOU
paboThl ¢ oOyyaromumucs. OH peann3yercs Kak 110 OTHOIIEHUIO K COAEP)KaHUIO OLIEHKH, TaK U K
MIPE/ICTAaBICHHUIO U UHTEPIPETAIIMH PE3yJIbTaTOB U3MEPEHU.

VYpOBHEBBIN MMOAXOJ] peaau3yercss 3a cueT (PUKCAlUU pa3iIM4YHBIX YPOBHEH JTOCTHIKEHUS
00y4aroLMMuUCs IJIaHUPYEMbIX pe3yIbTaTOB 0a30BOT0 YPOBHS U YPOBHEW BBIILIE U HUXKE 0A30BOTO.
JlocTrkeHre 6a30BOr0 YpOBHSI CBHJIETENILCTBYET O CIIOCOOHOCTH OOYYaIOLIUXCsl PelIaTh THIIOBbIE
yueOHbI€ 3a7auH, LIEJICHANPaBICHHO 0TpadaTbIBa€Mble CO BCEMH 00y4YalOIIMMUCS B X0/ y4eOHOTO
npouecca. OpnazieHre 0a30BbIM YPOBHEM SIBJISIETCS] TPAHMIIEH, OTIENSIONIEH 3HAHUE OT HE3HAHUS,
BBICTYNAET JOCTaTOYHBIM JJISi MPOAOIDKEHHS OOydYeHHs M YCBOEHHS MOCIEIYIOUIEro y4eOHOro
MaTepuaa.

KommekcHbIi MOAX0/1 K OLleHKE 00pa30BaTeIbHbIX JOCTHIKEHUH peaan3yeTcs yepes:

® OIICHKY ITPEIMETHBIX U METAINPEIMETHBIX PE3yJIbTaTOB;

® [ICII0JIb30BAHNE KOMILJIEKCA OLICHOYHBIX MPOLEAYp KaK OCHOBBI JUIsl OLEHKH JIWHAMUKH
UHAMBUYAIbHBIX 00pa30BaTeNbHbIX JOCTI)KEHUIH oOOyJaromuxcs M s WTOrOBOM OLIEHKH;
WCIOJIb30BaHUsI KOHTEKCTHOM uH(popmanuu (00 OCOOEHHOCTSAX OOydYarolMXCs, YCIOBHSX U
nporecce 00ydeHUs U APYroe) JUIsk HHTEPIPETAIH OTyYEHHBIX PE3YJIbTaTOB B LENSAX YIPaBICHUS
KauyecTBOM 00pa3oBaHUs;

® IICTI0JIb30BaHUE Pa3HOOOPa3HBIX METOAOB M (HOPM OIIEHKH, B3aHUMHO JOMOJHSIOMUX JAPYT
Jpyra: CTaHJapTU3UPOBAHHBIX YCTHBIX M MUCBMEHHBIX Pa0OT, MPOEKTOB, MPAKTUYECKUX (B TOM
YHClIe UCCIIE0BATEIbCKUX) U TBOPUYECKUX paboT;

® CTI0JIb30BaHuE (HOpM pabOThI, 00ECIECUNBAIOIINX BO3MOKHOCTh BKIIIOYEHHUST 00YUYaIOIUXCS
B CAMOCTOSITENIbHYIO OLIEHOYHYIO AESITEIbHOCTD (CaMOaHaIN3, CAMOOLIEHKA, B3aUMOOLIEHKA);
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® [ICII0JIb30BAHNE MOHHUTOPHUHTA JMHAMUYECKUX IOKa3aTeseil OCBOCHHUSI YMEHUU U 3HAHUH, B
TOM 4Hnciie JOPMUPYEMBIX C UCIIOIB30BaHHEM MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX (IIU(POBBIX)
TEXHOJIOTH.

OneHka JHMYHOCTHBIX PE3yJbTAaTOB OOYYAIOIIMXCS OCYILECTBISETCS Yepe3 OLEHKY
JOCTHXKEHHS TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHHUs OOpa30BaTENbHOM IMPOTPaMMBbI, KOTOpHIE
yctanaBnuBaroTcs TpedoBanusmu ®I'OC O0O.

dopmMupoBaHUEe JIMYHOCTHBIX PE3YJIBTATOB OOCCIICUMBACTCS B XOJE pealH3alliu BCEX
KOMITOHEHTOB 00pa30BaTeIbHON NeSTEIIbHOCTH, BKIIIOUasi BHEYPOUHYIO IE€SATEIbHOCTb.

Bo BHyTpeHHEM MOHHUTOPHUHTE BO3MOXXHA OIIEHKa C(HOPMUPOBAHHOCTH OTJACIBHBIX
JUYHOCTHBIX PE3YyIbTATOB, MPOSBISIOMIUXCS B COOTIOACHUM HOPM U MPaBUJI IOBEICHUS, TPUHSITHIX
B 00pa3oBaTenpbHON OpraHu3aluy; Y4acTUM B OOIIECTBEHHOW JKU3HU O00pa3oBaTEIbHOU
OpraHu3amuy, OJMKAMIIIero COIUaIbHOTO OKpYXeHus, Poccuiickorr denepannu, 0OIIECTBEHHO-
MOJIE3HON JIESTENbHOCTH, OTBETCTBEHHOCTH 3a pE3YNbTaThl OOY4YEHHS; CIOCOOHOCTH JeNaTh
OCO3HaHHBIM BBIOOp CBOEl 00pa3oBaTENbHOM TPAEKTOpPUU, B TOM 4HCIE BbIOOp mpodeccuu;
[IEHHOCTHO-CMBICJIOBBIX ~YCTAaHOBKAaX OOYyYaromuxcsi, (OPMUPYEMBIX CpEICTBAMU Y4EOHBIX
MpeIMETOB.

Pe3ynbrarhl, monydeHHbIE B XOJ€ KaK BHENIHUX, TaK M BHYTPEHHHX MOHHUTOPHHIOB,
JIOMYCKAETCs UCIIOIb30BaTh TOJIBKO B BUJIE arperMPOBAHHBIX (YCPEIHEHHBIX, aHOHUMHBIX ) TaHHBIX.

OneHka MeETanmpeaIMETHBIX PE3yJIbTaTOB MPEACTABISIET COOOW OLICHKY JOCTHXKCHHS
wiaHupyeMbix pe3ynbratoB ocBoeHuss AOIT OOO ans oOyuatomuxcst ¢ 3I1P, koTopble oTpaxkaror
COBOKYIMHOCTh TMO3HABATEIbHBIX, KOMMYHUKATUBHBIX U PETYJISTUBHBIX YHHUBEPCAJIBHBIX YUCOHBIX
NEHCTBHI, a TAKXKE CUCTEMY MEXAUCIUILTUHAPHBIX (MEKIIPEAMETHBIX ) OHATHH.

DopMHUpPOBAHUE METANPEAMETHBIX PE3yJIbTATOB O0ECIEYMBACTCS KOMILJIEKCOM OCBOCHUS
MpPOrpaMM y4eOHBIX MPEAMETOB U BHEYPOUHOU JESTEIbHOCTH.

OCHOBHBIM 00BEKTOM OIIEHKH METANpPEIMETHBIX PE3yIbTaTOB SBJSETCS OBJIAJCHHE:

® [103HABATEIbHBIMU YHHUBEPCATbHBIMU y4eOHBIMU NeHCTBUSMU (3amereHnue,
MOJIETTUPOBaHUE, KOJAUPOBAHUE U JIEKOJUPOBaHUE WH(POPMAIIUH, JOTHYECKHE ONEepaluy, BKIHOYas
o0ImIre MPUEMBbI PEIICHUS 3a1a4);

® KOMMYHHKATUBHBIMH YHUBEPCATbHBIMU YYEOHBIMH JIEUCTBUSAMHU (IMIPUOOpETEHHE YMEHUS
YUUTHIBaTh TO3UIUI0 COOECEHHWKA, OPraHU30BBIBATH U OCYIIECTBISATH COTPYIHUYECTBO,
B3aUMOJICHCTBUE C MENarorMuecCKUMu paOOTHUKAMH U CO CBEPCTHUKAMH, aJIEKBATHO TEpeIaBaTh
uH(poOpMaILMI0O U OTOOpakaTh MPEIMETHOE COACpKAHHE U YCIOBUS JAESITETbHOCTH, YYUTHIBATH
pa3Hble MHEHHS W HHTEPECHhl, apryMEHTHUPOBAaTh M OOOCHOBBIBATH CBOIO TMO3HUIIMIO, 33]aBaTh
BOMNPOCHI, HEOOXOAUMBIEC IS OpraHU3alMd COOCTBEHHOW MIESITENbHOCTH M COTPYIHUYECTBA C
MapTHEPOM);

® PETYIATUBHBIMU YHUBEPCAIBHBIMU YYEOHBIMU JEUCTBUSIMH (CIIOCOOHOCTh MPHUHUMATH U
COXpPaHSTh YU4eOHYIO LIeb U 3a/1auy, TUIAHUPOBATh €€ pealn3aluio, KOHTPOIUPOBATh U OLIEHUBATh
CBOM JICUCTBUS, BHOCHUTH COOTBETCTBYIOIIME KOPPEKTHUBBHI B HX BBIMIOJIHEHUE, CTABUThH HOBBIC
yueOHbIe 3a7aud, TMPOSBIATH [MO3HABATEIbHYI0O HWHHUIMATHBY B Yy4e€OHOM COTPYJHHYECTBE,
OCYIIECTBIISITh KOHCTATUPYIOIUA U TPEIBOCXHUIIAIOIINN KOHTPOJb IO PE3YNbTaTy M CIOCO0Y
JIEMCTBHS, aKTYaIbHBIN KOHTPOIIb HA YPOBHE MTPOU3BOJILHOTO BHUMAHUSA).

OrneHka JOCTHXKEHHUS METANpeAMETHBIX PE3YJIbTaTOB OCYIIECTBISACTCS aJIMUHHCTpPALUEH
o0pa3oBaTeNnpHOM OpraHM3allud B XOA€ BHYTpeHHero MoHuTopuHra. CoaepkaHue U
MEPUONYHOCTh BHYTPEHHETO MOHUTOPHHTA YCTAHABIIUBACTCS PEIICHUEM MEJaroruieckoro coBeTa
oOpa3oBaTensHOM opranu3aiu. MHCTpyMeHTapuil CTPOUTCS Ha MEKIIPEAMETHON OCHOBE M MOKET
BKJIFOYATh JUArHOCTUYECKUE MaTepuajbl MO OIEHKE YWUTATEIhCKOW W IU(POBON TPaMOTHOCTH,
c(OPMUPOBAHHOCTH PETYIATUBHBIX, KOMMYHHUKATHBHBIX M TIO3HABATEIBbHBIX YHHUBEPCATHHBIX
Y4eOHBIX ICUCTBUI.
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Ornenka dhopmupoBanus chepbl KU3HEHHOHN (COIMATBLHON) KOMIIETEHIIMA MOXKET TPOXOJIUTh
Ha OCHOBE METOa SKCIIEPTHBIX OI[EHOK.

DopMbI OLIEHKHU

® Uil NPOBEPKU YMTATENIbCKOM I'pPaMOTHOCTH - HMUCbMEHHas pa0oTa Ha MEXIpEeIMETHOU
OCHOBE C Y4€TOM 0CO0OBbIX 00pa30BaTeNIbHBIX NOTpeOHOCTEN 00yqaromuxcs ¢ 3I1P;

® JIsl IPOBEPKH LIU(PPOBOI rPaMOTHOCTH - IIPAKTUYECKasi paboTa B COYETaHUM C MUCbMEHHOMN
(KOMIIBIOTEPHU30BAHHOM ) YaCThIO;

® JUIsl IPOBEPKU C(HOPMHUPOBAHHOCTU PETYJIATUBHBIX, KOMMYHUKAaTUBHBIX U IIO3HABATEIIbHBIX
YHHUBEpCAJIbHBIX YUeOHBIX ACUCTBHI - 3KCIIEpPTHAs OLIEHKA IIpoLecca U Pe3ysIbTaTOB BBIITOJIHEHUS
IPYNIIOBBIX U (MJIM) UHAMBUAYAIBHBIX YU€OHbBIX IPOCKTOB.

Kax/iplif U3 nmepeunciieHHbIX BUOB AUArHOCTUKU MPOBOJMUTCS C IEPUOJUYHOCTHIO HE MEHEE
4YeM OJWH pa3 B JBa roaa. OIeHKa JOCTI)KEHUS METApPEIMETHBIX Pe3yJIbTaTOB 00yUaromerocs c
3IIP nomxkHa OBITH HANpaBlieHa, MPEX]IE BCEro, Ha MoidydeHrne uHpopMauu 00 MHIUBUIYaTbHOM
nporpecce 00YyYaromerocss B JIOCTHKEHHWU O0pa3oBaTENbHBIX pE3yJlbTaToB. BakHO Takke
o0ecreYnTh WHAWBUIYAIN3ALUI0 3TATHOCTH OCBOSHHS METANpEeIMETHBIX PE3YyJIbTaTOB B CBS3U C
ocoOeHHOCTSIMH pa3BuTHs oOyuatorerocs ¢ 3I1P.

['pynnoBble u (MnM) MHAMBUAYAJIbHbIE Y4eOHbIE NMPOEKTHI (Jajee - MPOEKT) BHIIOIHSAIOTCS
00y4aroImuMcs B paMKax OJHOTO U3 YY€OHBIX MPEIMETOB WIM HA MEKIPEIMETHOW OCHOBE C LIEIBIO
MIPOJAEMOHCTPUPOBATH CBOM JIOCTHKEHHS B CAMOCTOSTEIILHOM OCBOCHUU COJIEPYKAHHUS M30paHHBIX
oOacTeil 3HaHWIA W (WJIM) BUIOB JEATEIHHOCTH U CHOCOOHOCTH MPOEKTUPOBATH M OCYLIECTBISTH
1eJIecO00pa3HyI0 M Pe3yJIbTAaTHBHYIO JESITEIbHOCTH (Y4eOHO-TI03HABATENbHYI0, KOHCTPYKTOPCKYIO,
COLIMAJIbHYIO, XYJ0’KECTBEHHO-TBOPUECKYIO U JIPYTHE).

Bb100p TeMbI TpoeKTa OCYIIECTBISAETCS 00yJarOIUMUCS.
Pe3ynpTaToMm npoekTa SBISIETCS OJJHA U3 CIEAYIOUIMX paboT:
e nucbMeHHas pabota (3cce, pedepar, aHATUTHUECKUE MaTepuaibl, 0030pHbIE MaTepHUallbl,
OTYEThI O NMPOBEJECHHBIX HCCIEIOBAHUAX, CTEHIOBbIIM OKIIAA U ApYTrUe);
® XyJIOXKECTBEHHas TBopueckas paboTra (B 00JIaCTH JUTEPATyphl, MY3bIKH, H300pa3UTEIBHOTO
HCKYCCTBA), MPEJCTaBICHHAs B BUJAE MPO3an4YeCKOr0 MM CTUXOTBOPHOIO NMPOU3BEIEHUS,
MHCIIEHUPOBKH, XYJI0’)KECTBEHHOM JIeKIaMalluy, UCIIOTHEHUSI MY3bIKAIbHOTO POU3BEICHMS,
KOMIIBIOTEPHON aHUMAIMU U IPYTHX;
® MaTepualbHbI 00BEKT, MAKET, UHOE KOHCTPYKTOPCKOE U3JIEIINE;
® OTYETHBIE MATEPUAIIBI 110 COIIMATLHOMY IIPOCKTY.

TpeGoBanust Kk OpraHU3aIMK MPOCKTHOH IESITEIBHOCTH, K COJEPKAHUIO M HANPaBICHHOCTH
MPOEKTa pa3padaThIBAIOTC 00pa30BATEIHLHON OpraHU3alUe C y4eTOM O0COOBIX 00pa30BaTEIbHBIX
notpedHocTelt ooyyatonuxcs ¢ 311P.

[IpoekT orieHNBaeTCs 10 CAEAYIOLUUM KPUTEPUSIM:

¢ c(hOpMHUPOBAHHOCTH MTO3HABATENIbHBIX YHUBEPCAIbHBIX YUEOHBIX AEMCTBHIA: CIIOCOOHOCTh K
CaMOCTOSITEIbHOMY MPHOOPETEHUI0 3HAHUM U PEIICHUI0 NMpoOJeM, MPOSBIAIOMIAACI B YMEHUU
MIOCTaBUTh NIPOOJIEMY U BBIOpATh a/IeKBaTHBIE CIIOCOOBI €€ peleHus], BKIYasi MOUCK U 00paboTKy
nHpopMmanuu, GopMyIUPOBKY BHIBOJOB U (MJIM) OOOCHOBAHUE W PEATH3AIIUI0 IPUHSATOTO PEIICHHUS,
000CHOBaHHUE U CO3/IaHUE MOJIEH, IPOTHO3a, MaKeTa, 00BEKTa, TBOPUECKOTO PELICHUS U APYTHX;

¢ chOPMHUPOBAHHOCTb TPEIMETHBIX 3HAHUH W CHOCOOOB JEHCTBHIL: yMEHHE pPACKPBITh
cojiepkaHue paboThl, TPAMOTHO U OOOCHOBAaHHO B COOTBETCTBUH C paccMaTpuBacMoOi MpoOi1eMoil
WM TEMOH MCIIONIb30BaTh UMEIOIINECS 3HAHUS U CIIOCOObI IEHCTBUIA;
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¢ chOPMHUPOBAHHOCTh ~ PETYJISTHUBHBIX  YHUBEPCAJIbHBIX Y4eOHBIX JCUCTBUN: yMEHHE
CaMOCTOSITENILHO TUIAHUPOBATh U YIPABIATH CBOEH MO3HABATENbHOM JEATEIbHOCTHIO BO BPEMEHHU;
UCIIOJIb30BaTh PECYpCHbIE BO3MOXKHOCTU JJIsi JIOCTHKEHUS 1IeJieil; OCYIIECTBISATh BBIOOP
KOHCTPYKTUBHBIX CTPATErHil B TPYJHBIX CUTYAIHIX;

¢ chOpMHPOBAaHHOCTH KOMMYHHKATUBHBIX YHUBEPCAIBHBIX YU€OHBIX NEHCTBUI: YMEHHE SICHO
U3JI0KUTh U OPOPMUTH BBIMOJIHEHHYIO paboOTy, MPEICTaBUTh €€ Pe3yNbTaThl, apryMEHTUPOBAHHO
OTBETUTH Ha BOTIPOCHI.

IIpeameTnbie pe3yiabTarhl ocBoeHust AOIT OOO nmns obywaronuxcs ¢ 3IIP (Bapuant 7) ¢
y4eToM CHeuu(HUKU COJAEp>KaHUsl MPEeIMETHBIX oO0acTeil, BKIIOYAIONIMX KOHKpPETHbIE yueOHbIe
IIpEIMEThl, OPUEHTHUPOBAHbl HA INPUMEHEHUE 3HAHWWM, YMEHUNH M HaBBIKOB OOy4aroLMMHUCS B
y4eOHBIX CHUTYallUsX U PEATbHBIX )KU3HEHHBIX YCIIOBHSIX, a TAKXKE HA YCIEIIHOE 00y4YeHue.

OneHka IHpeIMETHBIX  Pe3yJabTaTOB  MPEACTaBIse€T CO0OM  OLIEHKY  JOCTHKEHMS
00y4aroIUMHUCS IJIAHUPYEMBIX PE3yJIbTATOB IO OTACIBHBIM YU€OHBIM MPEIMETAM.

OCHOBHBIM MIPEMETOM OLIEHKH SIBJISIETCS CHOCOOHOCTh K PEIICHUIO Y4eOHO-T03HABATEIbHBIX
U y4eOHO-TIPAaKTHYSCKUX 3a7ad, OCHOBAaHHBIX HAa HW3y4aeMOM Y4eOHOM Marepuaie, ¢
HCIIOJIb30BAHUEM CIIOCOOOB JEHCTBUI, PENEBAaHTHBIX COAEPKAHUIO Y4E€OHBIX MPEAMETOB, B TOM
YlCJie€ METallpeIMETHBIX (IIO3HABATEIbHBIX, PETYJIATUBHBIX, KOMMYHUKAaTUBHBIX) JIEHCTBUH, a
TaKKe KOMIETEHTHOCTEH, pPEJIEBAHTHBIX COOTBETCTBYIOIIMM HAIPABICHUAM (DYHKIIMOHAIBHON
IPaMOTHOCTH, C y4€TOM 0COOBIX 00pa3oBaTeNbHbIX OoTpeOHOCTEN 00yuaromuxcs ¢ 3I1P.

JUis OLIEHKM HPEIMETHBIX PEe3yNbTaTOB HMCIOJIb3YIOTCS KPUTEPUU: 3HAHWE U IIOHHMAaHUE,
pUMEHEeHHE, PYHKIIMOHAIBHOCTb.

OO06o00mIeHHbI KpuTepuil "3HaHWE W TMOHUMaHWe" BKIIIOYACT 3HAHWE M IMOHUMaHUE POJIH
u3y4aeMoi obnactu 3HaHUS U (WIM) BHJA JAEATEIBHOCTH B PA3IMYHBIX KOHTEKCTaX, 3HAHUE U
MMOHMMAaHKUE TEPMUHOJIOTHH, TIOHSITUN U U, a TAK)Ke MIPOLEAYPHBIX 3HAHUI WUIIH aJTOPUTMOB.
O06001IeHHBII KpUTEpH "IpUMEHEHUE" BKITIOYALT:

® [ICTI0JIb30BAaHME M3y4aeMOro MaTepuaia Mpu pelieHHH Y4eOHBIX 3a7ad, pa3iHyaroluxcs
CJIOKHOCTBIO IIPEIMETHOIO COAEPKAHUS, COUETAHNEM YHUBEPCAIBHBIX MIO3HABATEIbHBIX JE€HCTBUI
U Ollepaluii, CTeNneHbI0 NPopaboTaHHOCTU B Y4eOHOM MpOILIecce;

® IICTI0JIb30BaHUE CHENU(UIECKUX IS TPeIMeTa CriocoO0B NEHCTBUI U BUIOB JIEATENBHOCTH
[0 MOJYYEHHWIO HOBOI'O 3HAHMs, €ro HMHTEpIpeTaluH, MPUMEHEHHI0O W NpeoO0pa3oBaHHUIO IpPU
peleHrH yu4eOHbIX 3aJad WK MpobiieM, B TOM YHCIE B XOJ/1€ OUCKOBOU JEATENbHOCTH, y4eOHO-
HCCIIEIOBATENbCKON U y4eOHO-TIPOEKTHOMN AESITETbHOCTH.

OO600meHHbIi  Kputepuil "QYHKIMOHATBLHOCTH" BKJIIOUAET OCO3HAHHOE WCIIOIh30BAHHE
MPUOOPETEHHBIX 3HAHUH M CrIOcOoOOB JAEWCTBUM TMpH pPELICHUH BHEYYEOHBIX MpoOseM,
Pa3IMYaONIMXCSl CII0KHOCTBIO NMPEAMETHOTO COJIEP)KaHUs, YUTATEIbCKUX YMEHMH, KOHTEKCTa, a
TaK)K€ COYETAaHHEM KOTHUTHBHBIX ONEpallni.

OneHka (QYHKIMOHAIBHOM TIpPaMOTHOCTH HAmpaBjieHa Ha BBIABIEHHE CIOCOOHOCTH
oOyyaroluxcsi MPUMEHATh MPEAMETHbIE 3HAHUS U YMEHUSI BO BHEYUEOHOH CHUTYyallH, B pealbHON
KU3HU.

OneHka MpeIMETHBIX Pe3yJbTaTOB OCYILECTBISETCS IeIaroru4eckuM pabOTHUKOM B XOJ€
MPOLEAYp TEKYIIEro, TEMaTHYECKOro, TPOMEKYTOUHOTO U UTOIOBOTO KOHTPOJIS.

Oco0eHHOCTH OLIEHKH IO OTAEIbHOMY Y4eOHOMY IpeaMeTy (PUKCHUPYIOTCS B MPUIOKEHUH K
AOII 0O0O0.

Onucanue OLEHKM TPEAMETHBIX pPE3ylbTaTOB IO OTAEIbHOMY Yy4eOHOMY MpeaMeTry
BKJIIOYAET:
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® CIIICOK UTOTOBBIX IJIAHUPYEMBIX PE3YyJbTATOB C YKA3aHUEM 3TaloB UX (OPMHUPOBAHUSA U
Croco0O0B OIICHKHU (HArpUMep, TeKymas (TeMaTudecKkas), yCTHO (TMCbMEHHO), TPaKTHKA);

eTpeOOBaHUS K BBICTABICHHIO OTMETOK 3a IIPOMEXKYTOUHYIO aTTecTauuio (mpu
HEOO0XOAUMOCTH - C YYETOM CTEIEHU 3HAUMMOCTH OTMETOK 32 OT/EJIbHbIE OLICHOUHBIE IIPOLIEYPhI);

e rpadK KOHTPOJIBbHBIX MEPONIPUATUH.

CraproBas JUarHoOCTHUKa MPOBOAMTCS aJMUHHUCTpaled o0pa30BaTENIbHOW OpraHu3alUuM C
LIEJIBIO OLIEHKH T'OTOBHOCTHU K OOYYEHHUIO Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa30BaHMsL.

CraproBas 1MarHoCTUKa IIPOBOJUTCS B Hadase 5 kiacca (IepBoro roja oOyueHust Ha ypoBHE
OCHOBHOTO 00111ero 00pa3oBaHMs) U BHICTYIAET KaK OCHOBA (TOYKA OTCYETA) /ISl OLICHKH TUHAMUKU
00pa3oBaTeNbHBIX TOCTIKEHUI oOydatonuxcs ¢ 311P.

OOBEKTOM OIICHKHM SBIISIIOTCS: CTPYKTypa MOTHUBaLUH, C(HOPMUPOBAHHOCTH Yy4eOHOU
NESTeIbHOCTH, BIIAQJICHUE YHHUBEPCATbHBIMH U CHEHU(PUUECKUMH IS OCHOBHBIX YUEOHBIX
MPEIMETOB MMO3HABATEIBHBIMU CPEJICTBAMU, B TOM YHCIE: CPEICTBAMH PadOThI ¢ MH(OpMAIei,
3HAKOBO-CUMBOJIMUECKUMH CPEJICTBAMH, JIOTUYECKIMHU OTIEPALIUSIMHU.

CraproBass AMarHOCTHKAa HPOBOJUTCS NENArorM4ecCKMMU pPaOOTHHKAMHM C LENbI0 OLIEHKU
TOTOBHOCTH K M3YYEHHUIO OTIIENBHBIX MPEIMETOB. Pe3ynbTaTsl CTapTOBON AMATHOCTHKH SIBISIOTCS
OCHOBAHHUEM JUIsI KOPPEKTUPOBKU YUEOHBIX IMPOTPaMM U MHIWBUIYAIN3alUU YI€OHOTO Ipolecca.

Texymias oneHka npeacTaBiseT coboil mporenypy OLEeHKHA HHIUBUAYAIbHOTO TPOJIBUKCHUS

obyuatomierocs ¢ 3[1P B ocBoeHnM IporpaMMbl y4€OHOTO MPEAMETA.
Texymas orneHka MOXeT ObITh (hopmupyromel (IMOAISPKUBAIICH W HAMPABJISIONICH YCHITHSI
o0ydJaromerocsi, BKJIIOYAOMIEH €ro B CaMOCTOSTEIbHYIO OIICHOYHYIO JESTEIBHOCTh) U
JMAarHOCTUYECKOM, CIIOCOOCTBYIOIIEH BBISBICHUIO M OCO3HAHMIO IE1arorMyecKUM pabOTHUKOM U
00y4aroIuMCcs CyIIeCTBYIOIIUX MPOOIeM B O0yICHHH.

OOBeKTOM TeKylleill OLEHKU SIBISAIOTCS TeMaTHYeCKHe IJIaHUpYEeMble Pe3yJbTaThl, ITAIlbI
OCBOEHHUS KOTOPBIX 3a()UKCUPOBAHBI B TEMATHUECKOM IIAHUPOBAHUM 10 YUEOHOMY MPEIMETY.

B Ttekyeil oleHke HCIONB3YIOTCS pa3jindyHble (OPMBI U METO/bl IPOBEPKU (YCTHBIE U
MUCbMEHHBIE ONPOCHI, IPAKTUYECKHE paOOThl, TBOPUECKUE pabOThI, UHIUBHIyaJIbHbIE U IPYIIIOBbIE
¢dopMBI, camMO- U B3aMMOOLIEHKA, pe(IeKCHs, JUCTHI NPOABIKEHHS M JApPYrHe) € Y4EeTOM
0co0eHHOCTeH yueOHOro npeamera.

Pe3ynbpTaThl TeKylIed OLIEHKHM SBISIOTCS OCHOBOM Ul MHIUMBUAyaTU3alUM y4eOHOTro
nporiecca.

Tematuueckass oOIleHKa NpeAcTaBiIsieT co0oi Mpoueaypy OLIEHKH YPOBHS JOCTHXKEHUS
TEMaTUYEeCKHX IUIAHUPYEMBIX Pe3yJIbTaToOB M0 Y4eOHOMY MpEIMETY.

BHyTpeHHUI MOHUTOPUHT NMPEACTABISAET COOON ClIeNyIOIINE TPOLETYPHI:

® CTapTOBas JIMarHOCTHKA;

® OIICHKA YPOBHS JOCTIDKEHHSI TPEIMETHBIX 1 METAIPEIMETHBIX PE3yJIbTaTOB;

® OIICHKA YPOBHS ()YHKIIMOHATIHHON IPAMOTHOCTH;

®OIICHKAa YpPOBHS MPO(PECCHOHANIBHOIO  MAacTepcTBa  IE€Iaroru4eckoro  pabOTHHKA,
OCYILIECTBIISIEMOTO Ha OCHOBE BBINOJIHEHHUS OOYy4YaloIMMUCS TNPOBEPOYHBIX paboT, aHaiIu3a
MOCEIIEHHBIX YPOKOB, aHajdM3a KayecTBa Y4YEOHBIX 3aJaHMM, MpeasaraéMbIX IeJarornyeckum
pabOTHUKOM O0YyYarOIIMMCS.

ConepxaHve M TNMEPUOAUYHOCTH BHYTPEHHET0O MOHUTOPHMHIA YCTAHABIMBAETCS PELICHUEM
Me1IarOrMYECKOro COBETa 00pa3oBaTeIbHON OpraHu3aluuu. Pe3yabTaTel BHYTPEHHET0 MOHUTOPUHTA
SBJISIOTCSI OCHOBAaHUEM IOJITOTOBKHM PEKOMEHAALIMH JITsl TeKYyIEel KOppeKInu yueOHoro npoiecca u
€ro MHIAMBHIyaIH3alMy U (WIN) 71 MOBBIIICHUS KBATH(UKALIMKU TTeJaroru4eckoro paboTHHKA.
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Cucrema oneHkH qocTkeHus oO0ydaromumucs ¢ 3[1P mmanupyemspIx pe3yabTaTOB OCBOSHUS
AOIl OOO pnns oOywaromuxcst ¢ 3[IP momkHa mnpeaycMarpuBaTh OILICHKY JOCTHIKCHHS
obyuarormumucs ¢ 311P manupyembix pesynbraTtoB ocBoeHust [1KP.

Onenka goctmwkenuid o [IporpaMme KOppeKIIMOHHON paboThl UMeeT TuddepeHITMPOBAHHBIN
XapakTep, B CBSA3M C YE€M MOXET ONPEEHAThCS WHIMWBHUAYAJIbHBIMM MPOrpPaMMAMH pPa3BUTHS
obyuaroruxcs ¢ 3I1P.

MOHUTOPUHT TOCTHKEHUSI 00yUYarolUMuUcs miaHupyemMsix pesyiabtatoB [IKP npeanonaraer:

®[IPOBEJCHUE  CHEHUAIM3UPOBAHHOIO  KOMIUIEKCHOTO  IICHXOJIOrO-IEeIarorudyecKkoro
oOcnenoBanusi Kaxuaoro ooOywatomerocs c¢ 3[IP, B Tom 4ucine mnokazaTesned pa3BUTHS
MO3HABATEJILHOM, AMOIMOHAIBHOM, PETyISATOPHOM, JUYHOCTHOH, KOMMYHHUKATUBHOM W peyEBOU
chep, CBHUACTENbCTBYIOIIMA O CTENEHWM BIWSHUA HApyIIEHUH pa3BUTUA Ha y4eOHO-
II03HABATEJIBHYIO JEATEIbHOCTh U COLMAIIBHYIO aJaNTaluIo, IIPU IIEPEXOAE HA YPOBEHb OCHOBHOI'O
obmiero o0pa3oBaHus (CTapTOBas TUArHOCTUKA B Haudane oOydeHHUS B ISITOM Kiacce), a TakkKe He
pexe OJTHOTO pas3a B IIOJIYTOJUE;

® CICTEMaTHUYECKOE OCYIIECTBICHUE MCUXOJIOTO-TIEAArOrHUECKUX HAOIIOJCHUN B Y4eOHON U
BHEYPOUYHOM JEATEIbHOCTH;

® [[POBEJICHUE MOHUTOPHUHIA COLMAIBHOM CUTyallUM WM YCIOBUUM CEMEWHOIO0 BOCIIUTAHUS
(mpoBoaMTCS B HaYalie 0OY4YEHUs B IISITOM KJIACCe, a TAKXKE HE PeXke OTHOTO pas3a B MOJYToJIHe);

®I3y4eHHE MHEHHMS O COLMOKYJIbTYPHOM pa3BUTHM OOYyYarOUUMXCS IE€Aaroru4ecKux
pabOTHHUKOB M POAMTENEH (3aKOHHBIX IMpPEICTaBUTENEH) (IPOBOIUTCS NPU TEPEXo/ie Ha ypOBEHBb
OCHOBHOT0 00111er0 00pa3oBaHus, a TAK)KE HE PeXke OJHOT0 pas3a B MOIYTOAHE).

N3yuenue noctikeHus KaxasiM oOydarommumes ¢ 3IIP mnanupyemsix pesyibrato [TKP
MPOBOAMUTCS TENAaroriuecKUMU pabOTHUKaMH, B TOM YHCIE YYUTEISIMH-Ie(EeKTOIoramMH,
[eJaroraMu-TIICUX0JIOTAMH, YYUTEJISIMU-JIOTONEIaMH, COLMAJIbHBIMU I€1aroraMu, Y4YUTEJsIMU-
MPEAMETHUKAMHU, KIIACCHBIMU PYKOBOJMUTEIISIMH.

s ouenku pe3ynsTaToB ocBoeHus ooyyatomumucs ¢ 3[1P [TKP, B Tom uncne pacuupenus
chepbl KU3HEHHOW KOMIIETEHIIMH, HCIIOJIB3YETCS METOJ JKCIEPTHOM OLIEHKH, KOTOPBIi
IpeJCTaBisieT co00il mpolueaypy OLIEHKH pe3ylbTaTOB Ha OCHOBE MHEHMH I'PYMIIbI CIIEUATNCTOB
(3kcmepToB) M poxauTeneil oOywaromerocs. JlaHHas mpoleaypa OCYLIECTBISETCS Ha 3aceJaHMsiX
MICUXOJIOTO-NIEIaTOTMYECKOI0 KOHCWIIMYMa M OOBEIUHSET BCEX YYAaCTHHKOB 0Opa30BaTEIbHOIO
nporiecca, cornpoBokaaromux oOyuvaromerocss ¢ 3I1P. Pe3ynbraTsl ocBoeHus 0OydaromMMucs ¢
3I1P IIKP He BBIHOCATCS HA UTOTOBYIO OLICHKY.

Pemenne o ngoctmxeHuM oOy4aroUMMHCS IUlaHUpyeMbix pesyiabraToB [IKP nmpunumaer
MICUXOJIOr0-NeAarornyeckuii KOHCUJIMYM 00pa3oBaTeNbHON OpraHM3ali Ha OCHOBE aHajau3a
MaTepUajoB KOMILJIEKCHOTO M3y4Y€HHUS Ka)XJ0ro oOydaroulerocsi, pazpadaTbIBaeT peKOMEHJaluu
JUI JAJIbHENIIEero o0yyeHusl.

KoHTpo/1bHO-U3MepHuTe/IbHbIe MATePHAJIbI
J11s o11eHKU pe3ynbTaToB 00yU€HUs: UCTOPUH MCTIONB3YIOTCS COOPHUKH KOHTPOJIBHO-
U3MEpUTENbHBIX MaTepuanoB, coorBeTcTBytonMx GI'OC. Bee cOopHuku copepxar 3aaanus s
TEMaTU4YECKOr0 U UTOTOBOT'O KOHTPOJISL.
1. Undopmaruka. 8 kmacc. CamocrosiTenbHbIE M KOHTposbHbIE paboTsl. bocosa JIJI.,
Bbocosa A.1O. u np. 2018, BUHOM. JlaGopaTopust 3HaHU#

Kpurepun oneHKH NpaKTHY€CKOI0 32 IaHUS:
OTMeTKa «5»:
1) paGoTa BbITIOTHEHA MTOTHOCTHIO U TIPABHIILHO; CIICaHbI MPABUIbLHBIC BBIBO/IBI,
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2) paboTa BBITIOJTHEHA TI0 TIJIaHy ¢ YI€TOM TeXHUKH 0€30MMacHOCTH.

Otmerka «4»: paboTa BBINOJHEHA MPABHIBHO C Y4€TOM 2-3 HECYIIECTBEHHBIX OLIMOOK
HCIPABIIEHHBIX CAMOCTOSITENILHO 110 TPEOOBAHUIO YUUTEISL.

Otmetka «3»: paboTa BHINOJIHEHA PABWIBHO HE MEHEE YeM Ha MOJOBHUHY WJIM JIOMYyIIEHA
CYLIECTBEHHasl OIIMOKA.

OtmeTka «2»: HomyIIeHbl aBe (1 0ojee) CyIIeCTBEHHbIE OMTMOKH B X0JIe paObOThI, KOTOPBIC
y4aluiicss He MOKET UCIIPABUTh JJaXKe M0 TPEOOBAHUIO YUUTEIS.

Otmetka «1»: paboTa HE BBHIOJIHEHA.

Kpurtepun onieHKH yCTHOIO OTBeTA:

Onenka «5» cTaBUTCA B TOM Cllydae, €CJIM Y4alluiics MOKa3blBA€T BEPHOE INOHMMAHHUE
CYLIHOCTH PACCMATPUBAEMBIX 3aKOHOMEPHOCTEM, NAET TOYHOE ONPENCIICHHE U HCTOJKOBAaHUE
OCHOBHBIX IOHATHH, BEJIMYMH U €IUHUL] X U3MEPEHUS; IPAaBUIIBHO BBIIIOJIHAET YEPTEKHU, CXEMBI U
rpaduKy; CTPOUT OTBET 10 COOCTBEHHOMY IUIAHY, COIIPOBOKAAET PAacCKa3 HOBBIMH IIPUMEPAMHU,
yM€ET NPUMEHATHh 3HAHHUSA B HOBOW CUTYalluu NPU BBINOJIHEHUM NPAKTHUUYECKUX 3aJaHUN, MOXKET
YCTaHABIIMBATh CBA3b MEXKIY M3y4aeMbIM M paHEC M3YyYEHHBIM MAaTE€pPUAIIOM IO KypCy
MH(POPMATHKH, a TAKXKE C MATEPHAJIOM, YCBOCHHBIM IPY U3yYSHHUHU APYTHX MPEAMETOB.

Onenka «4» cTaBUTCA, €CIM OTBET YYalllerocs yJOBJIETBOPSIET OCHOBHBIM TPeOOBAHUSAM K
OTBETY Ha OIICHKY «5», HO JaH 0e3 MCIOJb30BaHUs COOCTBEHHOTO IUIaHA, HOBBIX MPHUMEPOB, 0€3
IPUMEHEHHs] 3HAaHMM B HOBOM cHUTyalu, O€3 HCIONb30BaHUS CBsA3eH C paHee H3YyYEHHBIM
MaTepuajoM, MaTepualioM, YCBOECHHBIM IIPU H3YYEHMM JAPYTrUX IPEIMETOB; €CIU Y4daluics
JONYCTHII OJIHY OIIMOKY MM He Oojiee IByX HETOUYETOB U MOXKET MX UCIPABUTh CaMOCTOSTEIBHO
WIH C HEOOJIBIION MOMOIIBIO YUUTEIIS.

Onenka «3» cTaBUTCS, €CIIM y4allUNCs IPaBUIbHO TIOHUMAET CYIIHOCTh PACCMATPUBAEMBIX
SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJIEIbHbIE MIPOOENbI B YCBOCHUU BOIIPOCOB
Kypca MH(GOPMATUKH, HE MPEMATCTBYIOLIUE AaJbHEHIIEMY YCBOEGHHUIO IIPOrpaMMHOIO MaTepHana;
yMEET NIPUMEHATDH MOJYyYEHHbIE 3HAHUS IPU PELICHUH IPOCTHIX 33]a4 C UCIOJb30BAHUEM I'OTOBBIX
aJITOPUTMOB, HO 3aTPYAHSAETCS MPH PEILIEHUH 3a]a4, TPEOYIOIUX TpeoOpa3oBaHus aITOPUTMOB UIIH
WX COCTABJICHUS; JOIYCTHJI He OoJiee OHOM IpyOoil ommrOKN U ABYX HEIOYETOB, HE OOJee OMHON
rpy0oii u onHOM He rpy0Ooil ommoOKku, He Ooyee ABYX-TpEX HErpyObIX OIIMOOK, OJHOW He rpyOoi
OLIMOKHU U TPEX HEAOUYETOB, JOMYCTUI YEThIPE WU NSATh HETOUETOB.

Onenka «2» CTaBUTCS, €CIU y4alllUHCs HE OBJAJE] OCHOBHBIMU 3HAHMSIMM M YMEHUSIMU B
COOTBETCTBUM C TpeOOBaHMSIMH MPOTPaMMbl M JONYCTUJI OOJbllle OMMUOOK M HEAOYETOB, YEM
HE00XO0AUMO JUIsl OLIEHKHU «3».

Onenka «1» cTaBUTCS B TOM CiIydae, €CJId YUeHUK HE MOKET OTBETUTh HU Ha OJIMH U3
IIOCTABJIEHHBIX BOIPOCOB.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT:

Ouenka 5 ctaBUTCs 3a pPabOTY, BBHITIOJIHEHHYIO TIOJTHOCTHIO 0€3 OIIMOOK M HEJIOYETOB.

Onenka 4 craBuUTCS 3a pabOTy, BBIIIOJHEHHYIO TIOJHOCTHIO, HO NIPH HAJIMYUK B HEl He Oolee
OJIHOM HEerpyOoi OMIMOKHU M OJTHOTO HeJouéTa, He Oosee TPEX HeT0UYETOB.

Orenka 3 craBUTCS, €CIM yYEHUK MPABUIBHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl WM
JOTTYCTHI HEe OoJiee 0JTHOM TpyOoi OMMOKHU U ABYX HEI0UETOB, HE OoJiee OTHOM TpyOOl U OJHOU HE
rpy6oit ommOku, He Oonee TPEX HErpyObIX OMMOOK, OHOW HErpyOoil omuOKu U TPEX HEAOUYETOB,
IIPY HAJIMYUU YETBIPEX-TIATH HEOUYETOB.

OrneHka 2 CTaBUTCS, €CIM YHUCIO OMIMOOK M HEJTOYETOB MPEBBICHIIO HOPMY JUIS OLIEHKHU 3
WJIM NIPaBUIJIHHO BBIMOJIHEHO He MeHee 2/3 Bceil paboThl.

Onenka 1 cTaBUTCS, €CIIM YIYEHUK COBCEM HE BBIMOJIHUI HU OJJHOTO 33/1aHUsI.
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Ilepeyenb oIMOOK

I'pyovie omuoku:

Hesnanune omnpeneneHuid OCHOBHBIX MOHSTHUN, MPaBWJ, OCHOBHBIX MOJIOKEHUW TEOPHUH,
IIPUEMOB COCTABIIEHUS aJITOPUTMOB.

HeymeHnue BbACIATH B OTBETE IJ1aBHOE.

Heymenune npuMeHsTh 3HAHUS JJISl PEIICHUS 3a/1a4 U OOBSACHEHHS OJIOK-CXEM aJTrOpUTMOB,
HEMpaBWIbHO c(HOPMYJIHPOBAHHBIEC BOIIPOCH 33J]a41 WJIK HEBEpHOE O0OBsICHEHUE X0/1a €€ pellIeHuUs,
HE3HAHWE TPUEMOB pEIICHUS 3a/ay, AaHAJOTMYHBIX paHee pEmEHHBIX B KIAcce; OLIMOKH,
[MOKA3bIBAIOIME HENPaBUIbHOE MMOHWMAHHUE YCJIOBHS 33Jaud WM HENPaBUIbHOE HCTOJIKOBAHUE
peuieHus, He BEPHOE IPUMEHEHHUE ONIEPaTOPOB B IPOrpamMmax, UX HE3HAHHE.

Heymenue yntats nporpaMmsl, alrOpUTMbI, OJIOK-CXEMBI.

Heymenue nmonroroButh K pabore OBM, 3amycTuTh nporpamMmy, OTJIaIuTh €€, MOJIYYUTh
pE3yNbTaThl U OOBICHUTH HX.

Heb6pexxnoe oTHomenue k 9BM.

Hapymenue tpeGoBanuii mpaBui 6€30nmacHoOro TpyAa npu padore Ha IBM.

Hezpyovie owuoku:

Hetounocts opMynupoBOK, ompeneneHHid, TMOHSATHIA, BBI3BAHHBIE HEMOJIHOTON OXBara
OCHOBHBIX IIPU3HAKOB OIPEIEISIEMOr0 MOHITHS; OIIMOKH CHHTAKCUYECKOTO XapaKTepa.

[Tpomyck win HETOYHOE HAallMCaHUE TECTOB B ONIEPATOPax BBO/A-BBIBO/IA.

HepannoHnanbHbIil BBIOOp pelieHus 3a1a4u.

Heoouémoui:

HepannonanbHble 3a1IUCH B allTOPUTMAX, MpeoOpa3oBaHuil U pelieHni 3a1au.

2. Apudmernyeckre OMMOKA B BBIYHCICHUAX, €CIM JTH OIIMOKM TPyOO HE HCKaXaroT
peanbHOCTh MOJYYEHHOI'O PE3YIIbTATA.

=

3. OrtaenbHBIC TIOTPEIIHOCTH B (JOPMYIIMPOBKE BOIIPOCA HITH OTBETA.
4. HeOpexxHoe BBIIIOJHEHHE 3allUCel, uepTexeil, cxeM, rpahuKoB.
5. Opdorpaduueckne M MyHKTYaIIHOHHBIC OMIHOKH.
MarepuanbHO-TeXHHYeCKoe o0ecniedeHne 00pa30BaTeIbHOIO Mpouecca
No HaumenoBanue o0bexktoB u | Konuue
n CPEICTB MaTepUAIIbHO- CTBO Haznauenwue, onvcanue
TEXHHUYECKOTO OCHAIICHHUS

1 Bubauoreunsblii pona (kHUroneyaTHasi NPOAYKIUs)

1.1 | Cranzapt OCHOBHOTO 1
o01ero 00pa3oBaHus MO
IpPEIMETY

1.3 | KIO.Ilomsxos, E.A. 1 Y4eOHUKH TOCTPOEHBI HA OCHOBE
Epemun. Mudopmaruka. 8 JUAAKTUYECKUX TIPUHLIUIIOB CHUCTEMBI
KJIacc: Y4eOHuk JUTSt pa3BUBaIOIIEro 00Y4YEeHUS U B COOTBETCTBUH C
00111€00pa30BaTENbHBIX @®T'OC BTOPOrO MOKOJIEHHUS.
yupexaeHui. M3aaTenseTBo
«burom» 2019r.

1.4 | Uadopmaruka. 7-9 Kacchl: 80 Pabouas mporpamma paspaboraHa B
npuMepHas pabovas cooTBeTcTBUH ¢ DenepanbHbIM
nporpamma / K. 1O. rocyJ1IapCTBEHHBIM 00pa30BaTeIbHBIM
ITonsikos, E. A. Epemun. — crangapToM u IIpumMepHOil OCHOBHOMN
M.: BUHOM. Jlabopartopust 0o0pa3oBaTesbHOI MporpaMMoi. YueOHUKN
3HaHui, 2016. JIAHHOM JIMHUM NIPOIIUIN JKCIIEPTU3Y,
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BKJIIOUEHBI B DeiepalibHbIN EpedyeHb U
o0ecreynBaroT OCBOEHHE 00pa30BaTEIbHOM
MporpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUSI.

15 Nudopmaruka. 7-9 Kmacchl: 1 Meroandeckoe nmocodue rnpeaHa3HaueHo s
metoaunyeckoe nocooue / K. yuuteneil uHGopMaTHKH, pabOTAIOIINX
0. TIlomsxoB, E. A. B 00111¢ 00pa30BaTEIIbHBIX OPTaHU3AIUSIX 10
Epemun. — M.: BUHOM. yuebnuky «Mudpopmaruka» K. 1O. Iomsxos, E.
JlaGopaTtopust 3nanuii, 2016. A. EpemuH.
[TocoOue comepKUT TEXHOIOTHYECKHE KapThI
YPOKOB, B KOTOPBIX MPEACTABICHBI
00001IeHHBIC TUTAHUPYEMBIE 00pa30BaTEIbHBIE
pe3ynbTaThl (IpeIMETHbIE, METAIIPEAMETHBIE,
JTUYHOCTHBIC), OpTraHU3aIMOHHAS CTPYKTYpa U
XOJl YPOKOB.
[TocoOue agpecoBaHo yuuTenasiM HHPOPMATUKH,
a TaKKe B CUCTEME MOBBIIICHUS KBAIU(DUKAIIMH
TIe/1aroroB.
2 JleMOHCTpaLMOHHBIE YUeOHbIE OCOOHS
2.1 https://m.edsoo.ru/7f418516 bubmuorexa [JOK
2.2 | http://kpolyakov.spb.ru/scho KoMIbroTepHbIi TPAKTHKYM B JJICKTPOHHOM
ol/osnbook.htm BUJIC C KOMILJICKTOM 3JICKTPOHHBIX YIEOHBIX
CPEACTB, pa3MELIEHHBIN HA CaliTe aBTOPCKOTO
KOJIJIEKTHBA,
2.3 | www.school- Enunas xoyutekuuns mudpoBhIx
collection.edu.ru/ 00pa3oBaTeNbHBIX PECYPCOB
2.4 http://www.fipi.ru [Topran nHGOPMAITMOHHON TTOIICPIKKA
MOHHMTOPHHTA KauecTBa 00pa3oBaHusl, 37€Ch
MO3KHO HaiiTu PeiepasibHbIi OaHK TECTOBBIX
3aJaHuN
3 Texnuueckue cpeacTsa 00y4eHust
3.1 | MuTepakTuBHas 10CKa 1 B pe3ynbraTte Hcnonbp30BaHMs CPEACTB U
3.2 | KomnbroTep 1 unctpymentoB UKT u UKT-pecypcoB ans
3.3 | IIpoekTop 1 pelieHus pa3Ho0Opa3HbIX yueOHO-
3.4 | 'padmueckuii maHmeT 1 MI03HABATEJIbHBIX U YUYEOHO-TIPAKTHUECKUX

3aJ1a4, OXBATHIBAIOLINX COJIEP/KAHUE BCEX
M3Y4aeMbIX [IPEIMETOB, Y O0yJaromuxcs OynyT
(bopMHpOBATHCS U pa3BUBATbCS HEOOXOAUMBIE
YHHUBEpCcaJIbHble yueOHbIE AEUCTBUS U
crienMaibHble yueOHble YMEHUS, UTO 3aJ0XKHUT
OCHOBY YCHEIIHOW y4eOHOU NesATETbHOCTH B
CpPEHEH U CTaplIeH LIKOJIE.
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoandyecTBO 4YacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoka Bcero KOHT%OM’H H%aKTquCKHe H3yueHusi oOpa3oBaTeibHbIE
ble padoThI padoTbI pecypeb
1 Heno3unnonHkie ¥ MO3UIIMOHHBIE 1 bubmuorexa [JOK
CUCTEMBI CUHCIICHUS https://m.edsoo0.ru/8a1649e0
2 PasBepnyras popma 3anucu yrcia 1 bubmorexa LIOK
https://m.edsoo.ru/8al64ba2
BOMYHAS CHCTEMA CUHUCIIEHUS.
3 ﬁpl/l(l)MeTquCKI/Ie OTIepally B IBOUYHOMN 1 Bubmzorexa LIOK
https://m.edso0.ru/8a164d96
CHUCTEME CUHCIIECHHUS
4 BocbmepuuHas cucrema cuuciaeHus 1 Brbmaozexa [OK
https://m.edso0.ru/8a165296
5 [IlecTHaguarepuyHas cucTeMa CUUCICHUS 1 Bubumorexa [IOK
https://m.edso0.ru/8a16549¢
6 [TpoBepounas pabota no Teme «CrcTeMsbl 1 1 bubnnorexka [JOK
CUHCIICHUS https://m.edso0.ru/8a16564c
7 Jlornueckue BLICKa3bLIBaAaHUS 1 bubumorexa LIOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepanuu «uy», «KUIn», «HE 1 Bubmzorexa LIOK
pan ’ ’ https://m.edso0.ru/8al65b56
9 Omnpenenenyne HCTUHHOCTH COCTaBHOTO 1 bubnuorexa [IOK
BBICKAa3bIBaHMS https://m.edsoo.ru/8a165cf0
10 TaGmuIsl UICTUHHOCTH 1
bubmuorexa [JOK
11 JloriaecKue SneMeHTI 1 https://m.edsoo.ru/8a165e94
12 KoHTposbHas pabora 1o teme 1 1 bubnuoreka [JOK
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https://m.edsoo.ru/8a165296
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https://m.edsoo.ru/8a165e94

«DeMEHThl MaTeMaTHYECKOMN JIOTUKH

https://m.edsoo.ru/8a178c38

13 [TonsiTue anropurma. Mcnonnurenu bubnmoreka [JOK
JITOPUTMOB https://m.edsoo.ru/8al17949
14 CgotictBa asroputMa. CriocoObl 3anucu bubnunoreka [HOK
anropuTMa https://m.eds00.ru/8al79606
15 AnropurMuyecKasi KOHCTPYKIUS
«cliel0BaHue». JINHEWHBIN aIrOpUT™M
16 AnropuT™MHYECKas KOHCTPYKITUS
«BETBJICHUEY: MOJIHAS U HENOJHas ()OPMBI
17 ANTOpUTMUYECKAs] KOHCTPYKIIHS bubnnoreka [JOK
«IOBTOPEHUE) https://m.edso0o.ru/8a17998a
18 dopMasibHOE UCIIOIHEHNUE AITOPUTMA bubmorexa LIOK
p p https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOXKHBIX AITOPUTMOB C
HCTIOJIb30BAHUEM ITUKIIOB JJIsI bu6mmoreka [IOK
19 _
yrpasieHus: GopMaTbHBIMU https://m.edsoo.ru/8al79elc
HCTIOTHUTESIMU
Pa3zpaboTka HECIOKHBIX aNTOPUTMOB C
20 HCIIOJIL30BAHKUEM IIUKIIOB U BETBJICHUI bu6mmoreka [JOK
JUIs yripaBiieHus (popManbHBIMU https://m.edsoo.ru/8al79elc
WCTIOTHUTEIISIMU
21 Brinonnenue anropurmMosn bubmmorexa [IOK
P https://m.edsoo.ru/8al7a06a
O06o0011eHMe U cUCTeMaTU3alus 3HaHUH.
KonTponbhas pabota no teme bubnuoreka [IOK
22 :
«crioHUTENN U AIITOPUTMBL. https://m.edsoo.ru/8al7al8c
ANTOPUTMUAYECKHE KOHCTPYKITAN
23 SA3b1k mporpammupoBanus. Crucrema
POTPaMMHUPOBAHHUS
24 [Tepemennsie. OnepaTop MpucBauBaHUs
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https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
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https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

[IporpammupoBaHue JIMHEHHBIX

25 1
ITOPUTMOB
26 PazpaboTtka nmporpamm, coaepikanux 1
orepaTop BETBJICHUS
27 Juanorosas oTJIajgka mporpaMm 1
28 [{ux ¢ ycioBuem 1
N bubmuorexa [JOK
29 Huienr ¢ nepementoi 1 https://m.edsoo.ru/8al7ac4a
bu6mmorexa [IOK
30 O6paboTka CUMBOJIBHBIX JTAHHBIX 1 https://m.edsoo.ru/8al7adec
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmorexa [IOK
31 1 _
10 TeMe «SI3bIK TPOrpaMMUPOBAHUS» https://m.edsoo.ru/8al7ae8e
AHanu3 anroputmoB. OnpeneneHue
BO3MOJXKHBIX PE3YJIbTATOB PAOOTHI bubnuorexa [JOK
32 1 _
aJropyuTMa MpH 33JaHHOM MHOKECTBE https://m.edsoo.ru/8al7afa6
BXOJIHBIX JIAHHBIX
AHanu3 anroputMoB. OmpenencHue
33 BO3MOKHBIX BXOJHBIX JAHHBIX, 1
MPUBOJIAIINX K JAHHOMY PE3YJIbTaTy
P i . 0606
34 cziig;ﬁﬁzgzﬁ 3HaI$I/II‘/I'1H Iil;lf\deeinﬁ o 1 bubmiorexa HOK
https://m.edso0o.ru/8al17b456
Kypcy HH(pOpMaTHKH 8 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b456

9 KVIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne uudgposbie
/i Tema ypoka Beero KOHTpﬁOJIbH IIpakTHyeckune W3yMeHHS  0GPAa3OBATEJIbHbIC
bie padoThI pecypesI
1 I'mob6anwsHas cerb UnTepuer. IP-anpeca 1 bubnnoreka [HOK
y3710B. bosbline nanHeie https://m.edsoo.ru/8al7b578
bubmuoreka [JOK
2 Mngopmannonnas esonacuocts 1 https://m.eds00.ru/8a17b690
VYder nousTHS 00 UHPOPMALMOHHOM
3 0€30MMacCHOCTH MPH CO3/IaHUU 1 bubnuorexa [JOK
KOMILIEKCHBIX WH(OPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHUII
bubmuorexa [JOK
4 Buns! nestensHoctr B cetn MIHTEpHET 1 https://m.edsoo.ru/8al7b8e8
O6naunblie TexHoMOTHU. Mcronb3oBanmne
5 OHJalH-oduca 11 pa3paboTKu 1 bubmorexa LIOK
pasp https://m.edsoo.ru/8al7bale
JTIOKYMEHTOB
O06001IeHre U cCUCTEMaTU3AIHs 3HAHUN
['mo6 14
6 crpaternn Gesonacioro nopeerma s 1 BuGmiorexa LIOK
E A https://m.edso0.ru/8a17bb36
Heily, «PaboTa B nHGOpMalMOHHOM
MIPOCTPAHCTBEY
7 Mopenu 1 MoAeTUPOBAHUE. 1 bubmuorexa [JOK
Knaccudukanuu moneneit https://m.edsoo.ru/8al7be06
bubmuorexa [JOK
8 Tabmmanie monemm 1 https://m.edso0.ru/8a17c04a
9 Pa3zpabotka ogHOTAOIMYHOM 0a3bI 1

nanHbIx. CocTaBJIeHHE 3apOCoB K 0aze
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https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

JaHHBIX

I'pad. Becoras maTpuna rpada. nmna
MyTH MEXAY BepIIMHaMU rpada.

10 .
Brruucnenue komuecTsa myTei B
HaIpPaBJIEHHOM allUKIMIeCKOM Tpade

11 Hepeso. [Tepebop BapuaHTOB C MTOMOIILIO
nepeBa

12 MareMaTtnueckoe MOICIUPOBAHNE EH6J_IHOTeKa HOK

https://m.edsoo.ru/8al7c392

13 DTarbl KOMITBIOTEPHOT'O MOJICITMPOBAHUS BH6J_IHOTeKa HOK

https://m.edsoo.ru/8al7c4aa
O00011IeHIE U CUCTEMATU3AaIIU 3HAHUI.
14 KonTponbhas padota no teme BH6J,IHOTeKa LOK
https://m.edsoo.ru/8al7c9c8
«MojenupoBaHHe KaKk METO]] TTO3HAHUS
Pa3Ouenne 3a1aun Ha M0O3a0a49H.

15 CocraBnenue aaropuTMOB U IIPOTPAMM C bubnunorexa [JOK
HUCIOJIb30BAHUEM BETBIICHUM, IIMKJIOB U https://m.edsoo.ru/8al7ch12
BCIIOMOTATEIIbHBIX AJITOPUTMOB

16 OnHOMEpHBIE MAaCCUBBI BH6J_IHOTCK3 LOK

https://m.edsoo.ru/8al7cc3e

17 Tumnossle anropuT™Mbl 00pabOTKU bubnnorexka [JOK
MacCHBOB https://m.edso0.ru/8al7cd60

18 CopTHupoBKa MaccHBa

bu6mmoreka [IOK

19 ObpaboTKa n1oTOKa JaHHBIX https://m.edsoo.ru/8al7d01c
O00011IeHIE U CUCTEMATH3AIMs 3HAHUH.

20 Kon H(l)anasI abora 110 Tel\I/Ile Bubmzorexa LIOK

P p https://m.edsoo.ru/8al7dlca
«Pa3paboTka anropuTMOB U IPOTPAMM
21 VYnpasnenue. Curnan. O6paTHast CBA3b bubmiorexa LIOK

https://m.edsoo.ru/8al17d4d6
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https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6

bu6mmoreka [IOK

22 PobGoTtu3npoBanHbIE CHCTEMBI 1 https://m.edso0.ru/8al7d602
23 DNeKTpOHHBIC TaO UIBI. THIIBI TaHHBIX B 1 bubnnoreka [HOK
sTYEHKax JIEKTPOHHOM TaOJIHIIBI https://m.edsoo.ru/8al7d710
24 PenaktupoBanue u popmaTupoBaHUE 1 bubnmoreka [JOK
TabIIHII https://m.edsoo.ru/8a17d832
B
g | Do o e[ Busorea 101
yma, yma, Cym https://m.eds00.ru/8a17d990
CpeIHero apudMeTHIeCKOro
2% CoptupoBka U QrIbTparusi TaHHBIX B 1 bubnnoreka [JOK
BBIICJIEHHOM IHAIa30HE https://m.edsoo.ru/8al7db70
7 [Toctpoenue auarpamm u rpaukoB B 1 bubnuorexa [JOK
AJIEKTPOHHBIX TabIUIIAX https://m.edsoo.ru/8al7e08e
28 OtHocuTenbHas1, a0CONMIOTHAS U 1 bubnuorexa [JOK
CMEIIIaHHas agpecanus https://m.edsoo.ru/8al7e2b4
29 Y cnoBHBIE BRIYUCICHUS B AJICKTPOHHBIX 1 bubnmnorexa [JOK
TabInIax https://m.edsoo.ru/8al7e6ba
bu6mmoreka [JOK
30 O06paboTka 6oNBIIIX HAOOPOB JAHHBIX 1 https://m.edsoo.ru/8al7e87c
YucneHHOE MOIETUPOBAHUE B bubnuoreka [IOK
31 1 :
ANEKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7eaca
30 O06o0061IeHre U cucTeMaTu3alus 3HaHu! 1 bubmmoreka [JOK
o TemMe «DJIEKTPOHHBIE TaOIUIIBI https://m.edsoo.ru/8al7ec3c
P .
B pammm oeonowma mpa, a1 Bubmiorera LIOK
P ba, CTpaibl, https://m.edsoo.ru/8al7ed54
peruona
PesepBHblitl ypok. O600111eH1E 1 bubnuoreka [IOK
34 1 -
cucremarusanus. litorosoe mosropenue https://m.edsoo.ru/8al7ee6c
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c
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