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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uHpoOpMaTUKE Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs
COCTaBJ€HA HAa OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeILHOIN MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC 00O, a takxke dhenepanbHO paboueid MporpaMMbl BOCTIUTaHUS.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBiIeHUE O UeNsIX, Oo0IIel
CTpaTeruu OOYy4YeHMs, BOCIUTAHUS W Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMHU
uHopMaTUKKU Ha 0a30BOM YPOBHE, YCTaHABIMBAET 00s3aTeIbHOE MPEIMETHOE
coJIepKaHKe, MPEeIyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3/iesiaM U TeMaM.

[Iporpamma mo undopmMatuke onpeaesieT KOJIUUeCTBEHHbIC U KaUeCTBEHHbIS
XapaKTePUCTUKU YUeOHOr0o Marepuala sl KaXXJ0ro ToJia U3yYeHHUs, B TOM YHCIIE
JUISL COAEP KATEeIbHOTO HAMOJHEHUSI PA3HOrO BHUAA KOHTPOJS (MIPOMEKYTOUHOMN
aTTeCTaIlluu oOyuarommxcs, BCEPOCCUNCKHUX MIPOBEPOUHBIX pabor,
roCyapCTBEHHON UTOTOBOM aTTECTALIMH ).

[Iporpamma 1o wHGOPMATUKE SBISCTCS OCHOBOW IS COCTaBJICHUS
ABTOPCKHUX YYEOHBIX MTPOTrpaMM, TEMATHIECKOTO MIIAHUPOBAHUS Kypca YUUTEIIEM.

Hensmu  u3ydenus uwHGOPMATUKHM HA YPOBHE OCHOBHOI'O  OOIIETro
o0pa3oBaHus ABIISIOTCS:

dbopMHUpOBaHUE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW WHOOPMATHKU, TOCTIKEHUSM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOW MPAKTHKH, 3a CUYET pa3BUTHs MPEACTaBICHUA 00
uHpOpMAIMK KaK O BaKHEHIIIEM CTPAaTerHyecKOM pecypce Pa3BUTHS JIMYHOCTH,
rocyJapcTBa, oOIIEeCTBa, IMOHUMAHUSA PO HWH(GOPMAIIMOHHBIX IPOIIECCOB,
UH(POPMAIIMOHHBIX PECYpCOB M HMH(POPMALMOHHBIX TEXHOJOTHH B YCIOBHSIX
1udpoBoi TpanchopManr MHOTHX c(ep )KU3HU COBPEMEHHOTO OOIIECTBRa;

oOecrieueHue YCJIOBHM, CIOCOOCTBYIOIIUX Pa3BUTUIO AITOPUTMUYECKOTO
MBIIIJICHUS KaK HEOOXOAMMOTrO YCIOBHUS MPOQPECCHOHAIBHON IESTEIBHOCTA B
COBPEMEHHOM HH(POPMAIIMOHHOM OOIIEeCTBE, MPEANOIaramiero CrnocoOHOCTh
oOyuaromierocsi pa3OMBaTh CJIOXKHBIC 3aJadyd Ha Ooyiee MPOCThIC IOA3aJayH,
CpaBHUBATh HOBBIE 33J1aUU C 33a/lauaMHM, PEIIEHHBIMU paHee, ONPEAEaTh MIaru s
JNOCTH>KEHUS pe3ysIbTaTa U TaK Jaliee;

dbopMupoBaHUEe H PpPa3BUTHE KOMIICTCHIMA OOydYaromuxcs B 00JacTu
UCTIOJIb30BaHMs MHHOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, B TOM YHCIIE
3HAHWA, YMEHHWW W HABBIKOB pabOThl C¢ wWHOpPMAIMEH, MPOrpaMMUPOBAHUS,
KOMMYHHUKAIlMM B COBPEMEHHBIX IU(POBBIX Cpellax B YCIOBUAX OOCCIICUCHUS
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH 00YYaroerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M M30UPATEIHLHOTO OTHOIICHUS K MH(pOpMAIUU
C YY€TOM MPABOBBIX M 3TUYECKHUX ACIEKTOB €€ paclpOCTpaHEHUs, CTPEMIICHUS K
MPOJOKEHUIO 00pa3oBaHus B oOJacTh HHGOPMAUMOHHBIX TEXHOJOTHH U



CO3HUJIAaTEIbHON JEATEIbHOCTH C TMPUMEHEHHEM CpeACTB WH(GOPMAIMOHHBIX
TEXHOJIOTHUM.

HNupopmaTika B OCHOBHOM 00111€M 00pa30BaHUU OTPAXKAET:

CYyIIHOCTh MH(DOpPMATUKH KAaK HAYYHOW JUCHUIUIMHBL, HM3y4YaroIIcH
3aKOHOMEPHOCTH MPOTEKaHUS ¥ BO3MOXXHOCTH aBTOMATH3AIMKA WH()OPMAITMOHHBIX
IPOIIECCOB B PA3IUYHBIX CHCTEMAX;

OCHOBHBIE  00NlacTH  TpUMEHEHUs  WHQPOPMATHUKH, TPEKIE  BCETO
MH(POPMAIIMOHHBIE TEXHOJIOTHH, YIPABIECHUE U COIMABHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMAaTHKM ©  HHPOPMAIMOHHOM
JeSITeTLHOCTH.

Nzyyenne wHGOpPMATHKA  OKa3bIBAET  CYIIECTBEHHOE  BJIMSHHE  Ha
dopMupoBaHUE MHPOBO33PEHHSI OO0YYaIOIIETOoCs, €ro J>KU3HEHHYIO IO3HIIUIO,
3aKJa/IBIBAET  OCHOBHI ~ NOHUMAHWS  NPUHIMIOB  (QYHKIIMOHMPOBAHUA U
UCIIOJIb30BaHUS MH(POPMAIIMOHHBIX TEXHOJIOTHI Kak HEOOXOAMMOr0 MHCTPYMEHTA
NPaKTUYECKH JIOOOW JEATEIBHOCTH M OJHOTO U3 Hauboliee 3HAYUMBIX
TEXHOJIOTUYECKUX  JOCTHIKCHHMI  COBPEMEHHOW  IMBWIM3alMH.  MHorue
NpeIMETHBIC 3HAHUS U CIIOCOOBI JEATEITHHOCTH, OCBOCHHBIE OOYJAIOIIUMUCS TIPH
U3YYCHUHM MH(POPMATHKH, HAXOAT MPUMEHEHUE KaK B paMKax 00pa30BaTeIbLHOTO
nporecca IMpU U3YYEHHHM JAPYTUX MPEeAMETHbIX o0JacTeif, Tak ¥ B HHBIX
KU3HEHHBIX CHUTYallUsX, CTAaHOBITCS 3HAYMMBIMH JUIsi (POPMUPOBAHMS KadyecTB
JUYHOCTH, TO €CTh OPUEHTUPOBAHBI HAa (POPMUPOBAHUE METANMPEIMETHBIX MU
JUYHOCTHBIX PE3yJIbTaTOB 00YUYEHUSI.

OcHoBHbIE 3a/1aun yuyeOHoro npenmera «Mupopmatukay — chopmupoBath y
00yJaromuxcs:

NOHMMAaHWE TPHUHIIMIIOB YCTPONCTBA W (PYHKIMOHHUPOBAHUA OOBEKTOB
U(GPOBOTO OKPY>KEHUs, MPEJCTaBICHUS 00 HCTOPUM M TEHICHIUSX Pa3BUTHS
uH(opMaTUKH TIeproaa udpoBoit TpaHchOpMaIMK COBPEMEHHOTO O0IIIECTBA;

3HAHMSI, YMEHHUS U HAaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON JESATEIBHOCTH, JUISI UX PEIICHUS C MOMOIIBI0 HHGOPMAIIMOHHBIX
TEXHOJIOTUH, YMEHHMS W HaBBIKM (DOPMaIM30BAHHOTO OIKCAHUS TOCTABICHHBIX
3amady;

0a3oBbie 3HaHHUS 00 WH(GOPMAIMOHHOM MOJIEIUPOBAHUN, B TOM YHCIE O
MaTEMaTUIECKOM MOJICTUPOBAHHNH,

3HAHWE OCHOBHBIX AJITOPUTMUYECKHUX CTPYKTYp U YMEHHE MPUMEHSATH ITH
3HAHWS NI TIOCTPOCHHS QJITOPUTMOB PEIICHUS 3a7ad MO0 MX MaTeMaTHYeCKHM
MOJIETISIM;

YMEHUSI W HaBBIKM COCTABIICHHS] TPOCTHIX MPOTPAMM TIO TOCTPOCHHOMY
ANTOPUTMY Ha OJTHOM U3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS;



YyMEHUSI U HaBbIKM A(PGHEKTUBHOIO UCIMOJIL30BaHUS OCHOBHBIX THUIIOB
MPUKIIAJIHBIX MPOrpamMM (MPUIOKEHUM) 00IIero Ha3HAaYeHUsI U MH(HOPMAIIMOHHBIX
CUCTEM JUIsl PELIECHUS C MX MOMOIIbIO MPAaKTUYECKUX 3ajad, BiaJieHue 0a30BbIMU
HOpMaMu UWH(OPMAIIMOHHOM ATUKUM M TMpaBa, OCHOBaMH HH(POPMAIIMOHHOMN
0e301acHOCTH;

YMEHHUE TPAMOTHO WHTEPIPETUPOBATH PE3YyJbTAaThl PEIICHUS MPAKTUUYECKUX
3alay C TOMOIIbI0 HH(POPMALMOHHBIX TEXHOJOTUH, MNPUMEHSTHh MOJYYEHHBIE
pE3yNbTaThl B IPAKTUYECKON AEATEIBHOCTH.

Henu u 3amaun u3yyeHUuss MHPOPMATUKH HA YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHus OMNPEACNAIOT CTPYKTYPY OCHOBHOIO COJAEp>KaHUs Y4eOHOro
npeMeTa B BUJIE CACAYIOMUX YETHIPEX TEMATUUECKUX Pa3/IeIIOB:

U poBasi TpPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI UH(POPMATUKH;

JITOPUTMBI U TPOTPAaMMHUPOBAHHUE;

uH()OPMaIIMOHHBIC TEXHOJIOTHHU.

Ha u3ydenne undpopmaruku Ha 6a30BOM ypoBHE OTBOAMUTCS: B § kiacce — 34
yaca (1 gac B He1eII0).



COAEPXAHUE OBYUYEHUA
8 KIIACC

Teoperuueckue 0CHOBbI HHGPOPMATHKH

CucreMbl CHHCTCHUS

Hemno3unvonHble W  MO3ULMOHHBIE CHUCTEMbl CUHUCIEHHS. AjQaBur.
OcHoBanue. Pa3zépuyras (opma 3anucu yucina. [lepeBoa B JECATUUHYIO CUCTEMY
YHUCEJ, 3alIMCAHHBIX B IPYTUX CUCTEMAX CUHCIICHMUS.

Pumckas cucrtema cuucneHus.

JIBonyHasi cucteMa cuncieHus. [lepeBon nmenbix yucen B npexpenax ot 0 mo
1024 B nBOMYHYIO CHCTEMY CUMCIEHHMS. BocbMepuyHas CUCTEMA CUHCIICHHS.
IlepeBoa uncen U3 BOCBMEPUYHON CUCTEMBI B IBOMYHYIO U JIECITUUYHYIO CHCTEMBI
u oOpatHo. IllectHanuarepuunas cuctema cuucienus. llepeBox umcen wu3
IECTHAAIIATEPUYHON CHUCTEMBI B JBOUYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO
CHUCTEMBI U 0OPATHO.

ApudmMernyeckre onepamnn B IBOUYHON CUCTEME CUUCIICHUS.

JJIeMeHThl MAaTEeMATH4Y€eCKOM JIOTUKH

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HAa4Y€HUsS  BBICKA3bIBAaHUM.
DNeMEeHTapHblE W COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omepanuu: «u»
(KOHBIOHKIIUS, JIOTHYECKOE YMHOXEHUE), «Win» (IU3bIOHKIUSA, JIOTHYECKOe
CIIOXKEHUE), «He» (Joruyeckoe orpuilanue). [IpuopurteT moruyeckux orneparui.
Ornpenenenne HCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMS, €CIIM M3BECTHBI 3HAYECHUS
UCTUHHOCTA BXOJSIIMX B HEr0 3JEMEHTAPHBIX BbICKa3biBaHUU. Jlorumdeckue
BbIpakeHUs. [IpaBuna 3ammcu JOTMYECKUX BhIpakeHui. [locTpoeHune Tadmwmi
UCTUHHOCTU JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMEeHThl. 3HAKOMCTBO € JJOTHYECKUMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBAaHHE

HcnosiHuTe M ¥ ATOPUTMBIL. AJITOPUTMHYECKHE KOHCTPYKIHNH

[lonatue anroputma. MCHoOMHUTENM aNrOpUTMOB. AJITOPUTM KAk ILJIaH
yIpPaBJI€HUS UCTIOTHUTEIIEM.

CaotictBa anroputma. CrocoObl 3amucu anropuTMma (CIOBECHBIM, B BHIE
OJIOK-CXEMBI, TIPOTpamMma).

AnroputMudeckre KOHCTpYKUMH. KoHCTpykuusi «cienoBanue». JIMHENHbIN
anroput™.  OrpaHM4YeHHOCTh  JIMHEHHBIX  QJIIFOPUTMOB:  HEBO3MOXHOCTh
IPEAYCMOTPETh 3aBUCUMOCTB I1OCJIEIOBATEIBHOCTH BBINOIHAEMBIX JECUCTBUUA OT
UCXOJIHBIX JaHHBIX.

KoHcTpykiusi «BeTBICHHE»: TOJNHASI W HEMoiHas (GopMbl. BeimomHeHue u
HEBBINIOJIHEHUE YCJIOBUSI (MCTUHHOCTh U JIO)KHOCTh BbICKa3biBaHUs). IIpocTeie u
COCTaBHBIE yCIIOBHUS.



KoHcTpykIusi «IOBTOpEHUs»: HUKIBI C 3aJaHHBIM YHCJIOM MOBTOPEHUH, C
YCJIOBUEM BBITIOTHEHUS, C IEPEMEHHOM ITUKJIA.

Pazpabotka 1 popMalIbHOTO HWCHOIHUTENS aJIrOpUTMa, MPUBOAIIETO K
TpeOyeMoMy pe3yJibTaTy MpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIO)KHBIX aJITOPUTMOB C HCIOJIb30BAHMEM IIMKJIOB U BETBJICHHM IS
ynpasieHuss (GopMaIbHBIMU HCHOJHUTENSAMU, TakuMu kak PoOot, Uepemaiika,
UepréxHUK. BbIIOIHEHHWE  aJIrOpUTMOB  BPYYHYIO M Ha  KOMIIBIOTEPE.
CuHTakcuueckue u Joruueckue omuoku. OTKas3bl.

A3BIK NpOrpaMMHUpOBaHHS

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoibHbIi
AnroputmMudeckuit SA3bIK).

Cuctema npOrpaMMUPOBAHMS: PEIAKTOP TEKCTa MPOrpamMM, TPAHCIATOP,
OTJIA4HUK.

[lepemennas: tun, uMms, 3HadyeHue. Llenbie, BEelIECTBEHHbIE U CUMBOJIbHbBIC
NIepeMEeHHBIC.

Omneparop mnpucBanBaHus. ApuU(PMETHYECKHE BBIPAXKEHUS] U TOPSJIOK HX
BbIuncaeHus. Onepainuu ¢ 1eNbIMA YUCIAMU: LEJIOYUCICHHOE JEJIeHHe, OCTaTOK
OT JICJICHHUS.

BerBnenusa. CocTtaBHble yCIOBUSL (3alUCh JIOTMUECKUX BBIPAXKECHUU Ha
U3Y4a€MOM SI3bIKE€ IporpamMMupoBaHus). HaxoxJIeHrne MUHHMyMa U MakcUMyMa
U3 JBYX, TPEX M YETHIPEX yHucell. PenieHne KBaJApaTHOrO ypaBHEHHS, UMEIOLIErO
BEILIECTBEHHBIE KOPHHU.

JluanoroBas oOTJIaJKa MPOrpaMM: TMOILIArOBOE BBINOJHEHHE, IPOCMOTP
3HAUYEHUN BETUYNH, OTJIaI0YHBINA BBIBOJ], BRIOOP TOUYKH OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputM EBximma s HaxoxXACHHS HauMOOJBIIETO
oOIero nenuTens ABYX HaTypalbHBIX uncesl. Pa3OueHue 3amucu HaTypalbHOTO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHbBIIMM WU paBHbIM 10, Ha
OTJIeJIbHBIE ITU(PHI.

Hukn ¢ nepeMeHHOW. AJNTrOpUTMBI MPOBEPKU JIEIMMOCTH OJIHOTO LEJIOTo
yucia Ha Apyroe, NpOBEPKU HATYpaJbHOT'O YKCIIa HA MPOCTOTY.

O0paboTka CUMBOJIBHBIX NaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas o0OpaboTka cTpok. [loacd€T YacTOTHl TOSIBICHUS CHUMBOJIA B
ctpoke. Berpoennbie hyHKIUN 111 00pabOTKH CTPOK.

AHaJIN3 aJIrOpUTMOB

OnpeneneHne BO3MOXKHBIX PE3YyIBTATOB PAOOTHI aNropuUTMa MPU JTAHHOM
MHOECTBE BXOJHBIX JAHHBIX, OMNPEIEIICHHE BO3MOKHBIX BXOJHBIX JIaHHBIX,
OPUBOASIIUX K JAHHOMY PE3yJbTaTy.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
HAIPaBJIEHO Ha JOCTHXKCHHE OOYUYaIOIIUMUCS JTUYHOCTHBIX, METANpPEIMETHBIX U
PEAMETHBIX PE3YJbTaTOB OCBOCHUS COJICPKaHUS yUeOHOTO MpeIMEeTa.
JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HA pelIeHUE 3a7ay
BOCIIUTAHMS, Pa3BUTUSA U COLMAIU3AIMUA OOYYaIOMIUXCS CPEIACTBAMH y4EOHOTO
npeaMeTa.

B pesynbrate usyuenus uHGOPMATHKHM HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus y obOyuatromierocss OyayT copMHUpOBaHbI CIAEAYIONINE JTUYHOCTHBIC
pe3yJabTaThl B YaCTH:

1) naTpHMOTHYECKOT0 BOCIIMTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HaCJIEJIMI0, TOHUMaHUE 3HaueHUss MHPOPMATUKH KaK HAyKU B >KU3HH
COBPEMEHHOI'0 OOIIECTBA, BIAJCHUE JIOCTOBEPHON HH(OOpPMANKEl O MepemoBbIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIDKCHHSIX B 00JacTd HWHOOPMATUKH W
UH(GOPMAIIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1udpoBoi TpaHchopMaIr COBPEMEHHOT'O O0IIECTBA;

2) 1yX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpHUEHTAIUSI HA MOPaJIbHbIE IEHHOCTH U HOPMBI B CUTYallMsIX HPABCTBEHHOTO
BbIOOpa, TOTOBHOCTH OIICHHBATh CBOE TMOBEJICHHUE U MOCTYIIKH, a TAK)KE MOBEICHUE
U MIOCTYNKH APYTUX JIFOAEH C MO3UIIMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHUS TOCJEICTBUM TMOCTYNKOB, AaKTUBHOE HEMPUATHE ACOLMAIbHBIX
NOCTYTIKOB, B TOM uucie B IHTepHeTe;

3) rpaskIaHCKOT0 BOCTIUTAHUSA:

IPEACTaBICHUE O COLMAIbHBIX HOPMAaX U MPaBWIAX MEXKIMYHOCTHBIX
OTHONIICHWH B KOJUJIEKTHBE, B TOM 4HCIE€ B COIMAJIBHBIX COOOIIECTBaX,
coOmroieHne TpaBWiI OE30MaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacCHOTO
NOBEJCHUS B HHTEPHET-CPE/le, TOTOBHOCTh K Pa3HOOOpPAa3HONW COBMECTHOM
JESTEHPHOCTA TIPU BBIMOJHEHUU Yy4YeOHBIX, IMO3HABATENBHBIX 3a/a4, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIOHMMAHUI0O W B3aMMOIIOMOIIHA B
poIecce AToN yueOHOM JAeATeIbHOCTH, TOTOBHOCTh OIGHUBATh CBOE MOBEJACHUE U
MOCTYNKKA CBOUX TOBAPHUILEH C MO3ULMUM HPABCTBEHHBIX WM MPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

4) HeHHOCTell HAYYHOT0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEJICTABICHUN 00 HMHpOpMaIuu,
MH()OPMALIMOHHBIX npoiieccax u MH(OpPMaLIMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOLLIMX COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKHM U OOLIECTBEHHOM
MPAKTUKHU U COCTABIISIIOIINX 0A30BYI0 OCHOBY JJIsl IOHUMAaHUS CYIIHOCTH Hay4YHOM
KapTUHBI MUPA;

UHTEpEC K OOYYEHHMIO M TO3HAHHIO, JII0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAIPaBIECHHOCTH H
ypOBHsI 00yUYeHUs B JalbHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHM HCCIIEJOBATEIbCKOW J€ATEIbHOCTH,
YCTAaHOBKAa Ha OCMBICIICHHE ONBITAa, HAOIIOJAEHHUM, MOCTYNKOB M CTPEMJICHHE
COBEpIIEHCTBOBATh NYTH JOCTHKEHUS HWHIUBUIAYAILHOTO W KOJUIEKTUBHOTO
0J1aromnoayuus;

c(OpMHPOBAHHOCTh MH(POPMAIMOHHOW KYJIBTYPhl, B TOM YHUCJIE€ HABBIKOB
CaMOCTOATEIbHOM paboThl € y4eOHBIMM TEKCTaMH, CIPABOYHOM JHUTEpaTypoi,
pa3HooOpa3HbIMU CpeACTBAaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHH, a TakkKe YMEHHS
CaMOCTOSITEIILHO OINPEACNATh IIeJIM CBOET0 OOYy4YEHHMsI, CTABUTh U (HOPMYIUPOBATH
Juist ce0si HOBBIE 3ajaul B yu€0e M IMO3HABATEIbHOM JEATEIbHOCTU, Pa3BUBATH
MOTHBBI U MHTEPECHI CBOEH MO3HABATENbHOMN JAESTENbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO, YCTaHOBKa Ha 3J0pOBbII 00pa3 >KM3HM, B TOM 4YHUCIE M 3a CYET
OCBOCHHUS U cOOMIOAeHUs TpeOOBaHMM Oe30MacHO JKCIUTyaTallik CPEACTB
UH(GOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

6) TPy10BOT0 BOCTIMTAHMS:

UHTEpEeC K TMpaKTHUYEeCKOMY H3yueHuto mpodeccuit u T1pyna B chepax
npodeccroHaIbHON NeSATeITLHOCTH, CBSI3aHHBIX c nH()OPMATHUKOM,
IpPOrpaMMHUpPOBAHUEM U WH(DOPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
TOCTIKEHUAX HAYKU MHPOPMATUKU U HAYYHO-TEXHUUECKOTO MPOTpecca;

OCO3HAHHBIK BBHIOOP W  TOCTPOEHHWE HHIWBUIYAIbHOW  TPACKTOPHUHU
oOpa3oBaHMsA U >KU3HEHHBIX TIUIAHOB C Y4YE€TOM JIMYHBIX W OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

OCO3HAHME IJ100ATBHOIO XapakTepa 3KOJOTMYECKMX IpoOJeM M IMyTed HX
pelieHusi, B TOM 4YHCIE€ C Y4€TOM BO3MOXKHOCTEH MH(DOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH;

8) apanraunu ody4yaromerocsi K N3MeHSIIOIIUMCS YCJIOBHAM COUMATBHOM
U IPUPOIHOM CPe/bI:

OCBOCHHE OOYYarOUIMMUCS COLMAIBHOIO OIbITAa, OCHOBHBIX COLHAJIBHBIX
poJiel, COOTBETCTBYIOUIMX BEAYLIEH NESITEIbHOCTH BO3pacTa, HOPM M IPABHII
OOILIECTBEHHOT 0 MOBEAEHUS, (DOPM COLMAIIBHOM KU3HU B IPYyNIaxX U cOOOIIECTBAX,
B TOM YHCJIE CYLIECTBYIOLUIMX B BUPTYaJIbHOM IPOCTPAHCTBE.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO HHPOpPMATUKE
OTpakalOT  OBJIAJICHUE  YHHUBEPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSMU  —
NIO3HABATENbHBIMU, KOMMYHUKATUBHBIMU, PETYJISATUBHBIMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA

ba3oBble JJoru4yeckue JaeicTBUs:

YMEHUE OINpeJeNsiTh TMOHSITHUS, CO3/JaBaTh OOOOIIEHUs, YCTaHABJIMBAThH
aHaJIOTUM, KJIACCUPUIMPOBATH, CAMOCTOSTEIHLHO BBHIOMpPATh OCHOBAHUS W
KpUTEpUU ISl KiacCU(UKAIUK, yCTaHABIUBATh MPUUYMHHO-CIIC/ICTBEHHBIC CBSI3H,
CTPOUTH JIOTMYECKUE PACCYXKICHUSA, JelaTh YMO3AKIIOUEeHUs (MHIYKTUBHBIC,
JIeTyKTUBHBIC U 110 aHAJIOTHH) U BBIBOJIBL;

yMEHUE CO03/1aBaTh, MPUMEHITh M MPEOOPa3OBHIBATH 3HAKKM W CUMBOJIBI,
MOJICJIM Ml CXEMBI JIJISl PEIIeHUs YIECOHBIX U MTO3HABATEIBHBIX 3a]1a4;

CaMOCTOSITEJILHO BBIOMPATH CIOCOO pelieHus yueOHOW 3ajauu (CpaBHUBATH
HECKOJIbKO BAapWAaHTOB peEIICHUs, BHIOMpATh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabcKue 1eMCTBUA:

dbopMyIUpoBaTh BOMPOCH], (UKCHUPYIONIHE pa3pblB MEXAY pealbHbBIM U
XKeJIaTeIbHBIM COCTOSTHUEM CUTYaIlUH, 00BEKTa, 1 CAMOCTOSITEILHO YCTaHABIUBATh
HCKOMOE M JJaHHOE;

OIICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIINIO, TIOJYICHHYIO
B XO0JI€ MICCJIEJOBAHUS;

IIPOTHO3UPOBATH BO3MOYKHOE JaJbHEHIEe pa3BUTHE IPOIIECCOB, COOBITHIA U
WX TIOCJIEJCTBUSl B aHAJOTUYHBIX WM CXOJHBIX CHUTyallUsX, a TaKKE€ BbIJIBUTaTh
IIPEATIONOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmaumeii:

BBIIBIIATE JAchUIMT WHPOPMAIMK, JTAHHBIX, HECOOXOMUMBIX [JISI PEIICHHUS
ITOCTaBJICHHOM 3a1a4H;

MPUMEHSTh PA3JUYHbIE METOJbl, MHCTPYMEHTBI W 3aIllpOChl IPHU IOHCKE U
orbope mHGOpPMAIMM WM JAHHBIX M3 HMCTOYHHUKOB C YYETOM MPEII0KCHHOM
y4eOHOM 3a7a49M ¥ 3aJJaHHBIX KPUTEPHUEB;

BBIOMpATh, aHAIW3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH
“H(OPMAIIMIO PA3TUYHBIX BUAOB U (hOPM IIPESACTABICHUS,

CaMOCTOSITEILHO  BBIOMpATh  ONTHMaNTbHYIO  (GOpMY  TIPEJACTABICHUS
uHQOpMallMK W WUTFOCTPUPOBATh pEIIaeMbIe 3aJa4d HECIO0XKHBIMH CXEMaMH,
auarpaMMaMu, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIIEHUBATh HAACKHOCTh HMHGOPMAIIUU 110 KPHUTEPHUAM, IMPEITI0KESHHBIM
yIUTEIEM WM CHOPMYTUPOBAHHBIM CAMOCTOSTEIIHHO;



3¢ (PEKTUBHO 3aITIOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

OO0wenue:

COIOCTABJISITh CBOM CYXJCHUS C CYXJACHUSIMU JIPYTUX YYaCTHUKOB JIHAJIOTa,
0OHapy’KHUBATh Pa3JIMUME U CXOJCTBO MO3UIHI;

nyOJIMYHO MPEICTABISITh PE3YJIbTaThl BHITTOIHEHHOTO OMBITA (PKCIIEPUMEHTA,
UCCJIEJIOBAHUs, IPOEKTA);

CaMOCTOSITEJIbHO BbIOMpaTh (oOpMaT BBICTYIUIEHUST C Y4€TOM 3ajad
Npe3eHTalMd U OCOOCHHOCTEW ayJAMTOPUU M B COOTBETCTBUU C HUM COCTABIIATH
YCTHBIE€ U MUCbMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM MJUTIOCTPATUBHBIX MATEPUAIIOB.

CoBMecTHas 1eSITeJIBHOCTD (COTPYIHHUYECTBO):

MOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHOU
paboThl MPU PEIICHHUH KOHKPETHOM NpOOJeMBbl, B TOM YHCJIC€ NPH CO3JaHUU
UH()OPMAIIMOHHOTO TIPOYKTA;

NPUHUMATh 11€Jb COBMECTHOM HMH(MOPMALMOHHOW AESATENBHOCTH MO cOOpY,
oOpaboTke, mepenade, Qopmanuzanuu UWHOOPMALMK, KOJJIEKTHBHO CTPOUTH
JEUCTBUS MO €€ JOCTHKEHHUIO: PaclpelleisiTh POJIM, T0rOBAPUBATHCS, 00CYX AATh
IIPOLIECC U Pe3yJIbTaT COBMECTHOM padOTHI;

BBITMIOJHATH CBOIO 4acTh paboThl ¢ uHboOpMaluell win UHOOPMAIMOHHBIM
IPOJIYKTOM, JOCTHUras KadeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPABICHUIO U
KOOPIMHUPYS CBOM JCHCTBUA C IPYTUMU WICHAMU KOMAH/IbL;

OILICHMBATh KaY€CTBO CBOETO BKJIaJla B OOIIMI HH(POPMAIIMOHHBIN MPOAYKT IO
KPUTEPUSIM, CaMOCTOSITEIbHO chopmMyIUpOBaHHBIM YYaCTHUKAMU
B3aUMO/JICHCTBUS;

CpaBHUBATh PE3YJbTAaThl C MCXOJHOW 3aJayedl W BKJIAJ KaXJOro 4YieHa
KOMaHJbl B JOCTIKEHHE PE3yJbTaTOB, Pa3AeisiTh chepy OTBETCTBEHHOCTU H
IPOSIBISATh TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEPE]T TPYIIION.

PeryasiTuBHBbIE YHHBepPCcaJbHbIe yUeOHbIE JeiicTBUS

Camoopranusanus:

BBISIBIIATh B JKM3HEHHBIX M YYCOHBIX CHUTyaIlUsX NPOOJIEMBI, TpeOyromue
pEIICHHS;

OPHCHTHPOBAThCA B PA3IMYHBIX IMOJAXO0JaX K TPHHATHIO PEIICHUI
(MHAMBUAYTFHOE IPUHATHE PEIICHUMN, IPUHATHE PEIICHUHN B TPYIIIIC);

CaMOCTOSTEIILHO COCTABJISTh AJTOPUTM PEIICHUS 3aJaud (MU €r0 YacTh),
BBIOMpATh CMOCO0 pelieHus] y9eOHOH 3a/1aun ¢ yIETOM HMEIONIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBATH MpeJiaraéMble BapUAHTHI
pELICHUN;



COCTaBJIATh IUIAH JCUCTBUH (IJIaH peanu3ali HaMEYEHHOTO ajropuTMa
pelieHus), KOPPEeKTUPOBATh MPEIJIOKEHHBIH alTOPUTM C YYETOM TOIYy4YCHHS
HOBBIX 3HAHHUM 00 U3y4aeMOM OOBEKTE;

Jenath BBIOOp B YCIOBHUSX HPOTUBOpPEUYMBOM HH(pOpmMauuu u Oparthb
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMokoHTpOJIb (peduiekcus):

BJa/IETh CIOCO0aMH CAMOKOHTPOJISL, CAMOMOTHBALIUU U PEPIICKCUY;

JaBaTh OIICHKY CUTYyallud W TpeJyiaraTh miaH e€ n3MEHEeHHS,

YUUTBHIBATh KOHTEKCT W MPEABHUIETH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
Opyu penieHnH Yy4eOHOW 3aJauu, aJanTUpPOBaTh pEIICHHE K MEHSIOIIIMCS
00CTOSTCILCTBAM;

OOBSICHATH ~ TPUYUHBI  JTOCTHDKCHUS  (HEJOCTHIKCHHS)  pPEe3ylIbTaTOB
MHPOPMAITMOHHOH JesATeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJWUTh IO3UTHBHOE B TIPOU3OIIC/IICH CUTYaIINN;

BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTH Ha OCHOBE HOBBIX OOCTOSTEIBHCTB,
M3MEHUBIIMXCS CUTYaIlUH, YCTAHOBJICHHBIX OITMOOK, BOZHUKIIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIOBHUSM.

IMONMOHAIbHBII NUHTEJJIEKT:

CTaBUTH ceOs1 HA MECTO APYroro 4ejaoBeKa, MOHUMAaTh MOTHUBBI U HAMEpPEHUS
JPYToro.

IIpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJHUPOBATH BCE BOKPYT Ja)ke B YCIOBHSIX
OTKPBITOTO JIOCTyTA K JIIOOBIM 00BhEMaM HHGPOPMAITHH.

INPEAMETHBIE PE3YJIBTATHI

K xonmy obOyuenus B 8 kJjacce y oOyuwaromerocss OyayT coOpMHpPOBaHBI
CJIEIYIOLTUE YMEHHUS:

NOSICHATh HAa  MNpUMEpax  pa3jauyusi  MEXKJIy  MNO3ULUUOHHBIMU U
HEMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS;

3amuChiBaTh W cCpaBHUBaTh 1Henble yucina or 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHCTEMax CYHUCIeHUs (C ocHOBaHUsSMH 2, 8, 16), BBINOJHITH
apu(pMETHIECKUE OTEepPalliy HaJl HUMU;

PacKpbIBaTh CMBICHI TOHATHI «BBICKa3bIBAHHE», «JIOTHYECKAs] OMEpaLUs»,
«JIOTUYECKOE BBIPAKEHUEY;

3alUCHIBATh JIOTMYECKHUE BBIPAXKEHHS C HCIOJIb30BAaHUEM JIU3IBIOHKIINH,
KOHBIOHKIIMM U OTPUIIAHUSA, ONPEAEIATh UCTUHHOCTH JIOTUYECKUX BBIPAKECHUI,
€CJIM M3BECTHBI 3HAYEHUS MCTUHHOCTU BXOASIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOIUIBl HCTUHHOCTH JJIsI JIOTHYECKHUX BBIPAKCHUM;



PaCKpbIBaTh CMBICII MOHSATUM «UCIIOTHUTENDY», «aJTOPUTM», «IIPOTPaMmayy,
MOHUMAsl Pa3HUILY MEXIY YHOTpeOJeHUEM dTUX TEPMUHOB B OOBIJICHHON peun U B
uH(pOpMaTHKE;

OMUCHIBATh AJNTOPUTM PEIICHUs 3aJlaud Pa3duYHBIMU CIOCOOaMu, B TOM
YHCIIC B BUJE OJIOK-CXEMEI;

COCTaBJISITh, BHIMIOJHSITH BPYYHYIO U HA KOMITBIOTEPE HECJIOKHBIE aJTOPUTMBI
C HCIIOJb30BAHMEM BETBJICHUUW U ILMKJIOB JUIS YOPABJICHUS HCIOIHUTEISIMH,
TakuMu Kak Po6oT, Uepenamika, YepTExHUK;

UCIIOJIb30BaTh KOHCTAHTHl U TEPEMEHHBIC PA3JTUYHBIX THUIIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TaKXKE COJEPKAIIUE WX BBIPAKEHUS, HCIOJIb30BATh
omepaTop NMpUCBaUBaHUS,

UCIIOJIB30BaTh MPHU pa3pabOTKe MPOrpaMM JIOTMYECKHUE 3HAYCHHMS, Orepaluu
U BBIPOKECHUS C HUMH,

aHAJIM3UPOBATH MPEJIOKESHHBIC ATOPUTMBI, B TOM YHCJIE ONIPEACIISATh, KaKue
pe3yIabTaThl BOBMOXKHBI IPH 3aITaHHOM MHOYKECTBE UCXO/IHBIX 3HAUCHU;

co3/aBaTh W OTJaXHWBaTh IMPOTPaMMbl HAa  OJHOM W3  SI3bIKOB
nporpammupoBanusi  (Python, C++, [Ilackans, Java, C#, IlIkoabHbII
AnropuTMudecKuil SI3bIK), peanu3yrolue HECIOXKHbBIE aJIrOPUTMbI 00pPabOTKHU
YUCJIOBBIX JAHHBIX C WCIOJIb30BAHWEM LIMKJIOB W BETBJICHUH, B TOM YHCIIE
peanu3yoIre TPOBEPKY AETUMOCTH OJHOTO LEJIOr0 Yucia Ha JIPyroe, MpoBEpPKY
HATYpaJIbHOTO YKCiIa Ha MPOCTOTY, BhIIENEHUs HU(Dp U3 HATYpabHOTO YHCIIA.



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3geoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pasnea 1. TeopeTnyeckne 0CHOBbI HH(POPMATHKH
bu6moreka [IOK
https://m.edsoo.ru/7f418516
1.1 CHucTeMbl CUUCIIEHUS 7 0.5 2.5 Srpexe lee6HHK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edso0.ru/7f418516
1.2 DneMeHThl MAaTEMATHUECKOH JIOTUKH 6 0.75 2.5 SAnpexc yt?e6HHK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/
Uroro no pazaeny 13
Paznen 2. AropurMbl 1 NpOrpaMMHpPOBaHUE
bu6mmoreka [JOK
https://m.edso0.ru/7f418516
91 HcnonHuTenu u anropuTMsl. 11 0.75 5 SIunexc y?e6HI/IK
ANTOpUTMHUYECKHE KOHCTPYKIUH https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/
2.2 S3bIK IpOrpaMMUpPOBaHNUS 8 0.5 4 bubnuorexa [IOK




https://m.edsoo.ru/7f418516
Snnexc yueOHUK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/

bubmmoreka [{OK
https://m.edso00.ru/7f418516
SHnexc yueOHuUK

2. A 2 75 0.25
3 Hall3 ajlropuTMoB 0 https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/
Hroro 1o paszaeny 21
PezepBHoe Bpemst 0 0 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3.25 14.25




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Henu nzyuenus npeameta « MapopmaTrkay.

TexHuka 0€30MacCHOCTH U MTpaBUiIa pabOTHI
Ha KoMmnbrotepe. [IpaBuna
nH(OPMaLIMOHHON OE30MMaCHOCTH

bubmmoreka [IOK
https://m.edso0.ru/8a1649e0
Sunexc yueOHUK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/

HeHOSI/IHI/IOHHBIe " MMO3UITUMOHHBIC CUCTEMbI
CUHCJICHUA

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/8a1657fa
SAnaexc yueOHUK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/

Pa3Bepuytas dopma 3anucu uncia

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/8al64ba2
Snnexc yueOHUK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/

JIBoMuHas cUCTEMa CUUCIICHUS.
Apudmernueckue onepau B JBOUYHON
CUCTEME CUMCIICHUS

0.5

bu6mmoreka [JOK
https://m.edso0.ru/8a164d96
Snnexc yueOHUK
https://stepik.org/
https://bosova.ru/




https://resh.edu.ru/

BOCI)MepI/I‘-IHaﬂ CucCTeéMa CHUCJICHUA

0.5

bubmmoreka [{OK
https://m.edso0.ru/8a165296
Snnexc yueOHUK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/

[IlecTHaguaTepuyHas CUCTEMA CUUCIICHUS

0.5

bubmmoreka [IOK
https://m.edsoo0.ru/8a16549¢
Sunexc yueOHUK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/

CucTeMbl CUMCIICHHS U TIPE/ICTABIICHUE
nHpopMmanuu B komneiorepe. O6001eHne 1
cucTeMaTH3aIus 3HaHUH 110 TeMe « CUCTEeMBI
cuucienus». [Ipoepounas padora

0.5

bu6mmoreka [IOK
https://m.edsoo0.ru/8a16564c
SAnaexc yueOHUK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/

Bricka3pIBaHMS U JIOTUYECKUE CBI3KHU

0.5

bu6mmoreka [JOK
https://m.edso0.ru/8a165b56
Snnexc yueOHUK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/

Jlornueckue OIcpanru U onepan Hal
MHOXXCCTBaMH1

0.5

bu6mmoreka [JOK
https://m.edsoo0.ru/8a165cf0
Snnexc yueOHUK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/




Sunexc yueOHuK
https://stepik.org/

10 Jlornueckue BEIpKECHUS 0 0.5 https://bosova.ru/
https://resh.edu.ru/
bubmmoreka [{OK
https://m.edsoo.ru/8a165e94

11 TabauIbl UICTUHHOCTH JIOTUYECKUX 0 05 SHnexc yueOHuUK

BBIPQKEHHUIH ' https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edso00.ru/8a178c38

12 Jlornueckue 3eMeHTHI 0 0.5 i?;?;;ggﬁi?gf
https://bosova.ru/
https://resh.edu.ru/
bu6mmoreka [JOK

o https://m.edsoo.ru/8a17949e

O0001IeHNE U cUCTEMATU3ALMS 3HAHUN 110

" SAnaexc yueOHUK

13 TeMe «DIIEMEHTHI MATEMATUYECKOU JIOTUKNAY. 0.75 0 httos://stepik.ora/

IIposepounas pabora https;//bosov;el.ru/
https://resh.edu.ru/

AnroputMbl ¥ uciofHuTenu. [IpakTrudeckas BH@HOTeKa HOK

paBora «PaspaboTka uts JOPMATBHOTO https://m.edso0.ru/8a179606
Sunekc yueOHuK

14 WCTIOTHUTEIS aJITOPUTMA, TPUBOJSILIETO K 0 0.5 ttos://stenik.ora/

TpeOyeMoMy pe3yibTaTy Mpu KOHKPETHBIX h ttgs: / /bo.fov;a rg /

HCXOMHBIX TaHHBIX» https;//resh.ed'u.ru/

Crioco0bl 3amucu aaropuTMOB. Snnexc yueOHUK

15 [Ipaktuyeckas padora «IIpeobpazoBanue 0 0.5 https://stepik.org/

AJIropuTMa mus3 OJTHOM (I)OpMBI 3aIliiucCu B

https://bosova.ru/




JOPYTYIO»

https://resh.edu.ru/

OO6wbekTh! anroput™MoB. Komanaa

Snnexc yueOHUK
https.//stepik.org/

16 NPUCBAaUBAHUSI 05 https://bosova.ru/
https://resh.edu.ru/
bubmmoreka [{OK
https://m.eds00.ru/8al17998a

17 AnropuTMHUYECcKasi KOHCTPYKIUS 05 Sunexc yueOHUK

«crnenoBanuey. JInHeHbIE ATOPUTMBI. https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/

AnropuTMHuUecKasi KOHCTPYKITHS Bubimoreka LIOK

«BETBJICHUE»: TIOJIHAS U HETIOJHAs hopMa. https://m.edsoo.ru/8al79aac

18 [Tpaktuueckas padora «Co3gaHue u 05 SAnaexc yueOHUK

BBITNOJIHEHUE HA KOMIIBIOTEPE HECIOKHBIX https://stepik.org/

AJITOPUTMOB C UCITOJIb30BaHUEM BETBJICHUI https://bosova.ru/

JUTsl YIIpaBIICHUS UCTIOTHUTENEM Po6oT» https://resh.edu.ru/

AaroputMuyeckasi KOHCTPYKIUS

«1moBTOpeHue». LIUKII ¢ 3a1aHHBIM YCIOBUEM

npojoiukeHus padbotel. [IpakTuueckue Bubmuorexa LIOK

paboThl «’PyyHO€” UCMOHEHUE TOTOBBIX https://m.edsoo.nu/8al79elc

19 AITOPUTMOB IIPU KOHKPETHBIX MCXOTHBIX 0.5 Anpexe y?e6HHK
https://stepik.org/

TaHHBIX», «Co3/1aHKe U BBITIOJIHEHUE Ha https://bosova.ru/
KOMITBIOTEPE HECIOMKHBIX aJITOPUTMOB C https://resh.edu.ru/
WCIIOb30BAHUEM LIMKJIOB U BETBJICHUH s

yrpaBleHus UCTIOTHUTENeM PoGoT»

[ukn ¢ 3a7aHHBIM YCIIOBUEM OKOHYAHMS bu6mmoreka [JOK

20 pabortsl. [IpakTuueckas padora «’Pyunoe” 05 https://m.edsoo.ru/8al79elc

HCIIOJIHCHUEC TOTOBBIX aJITOPUTMOB IIPpU
KOHKPCTHBIX UCXOAHBIX NaHHBIX>

Snnexc yueOHUK
https://stepik.org/




https://bosova.ru/
https://resh.edu.ru/

[uk ¢ 3aJaHHBIM YHCIIOM TTOBTOPEHHIA.
[Ipaktuyeckue paboTsl « Pydynoe”
WCTIOJTHEHUE TOTOBBIX aJITOPUTMOB TIPU
KOHKPETHBIX HCXOJHBIX JaHHBIX),

bubmmoreka [{OK
https://m.edsoo.ru/8al7a06a
SHnexc yueOHuUK

21 0 0.5 .
«Co3anue 1 BBITIOJIHEHUE Ha KOMITBIOTEPE https://stepik.org/
HECJIOXKHBIX AJITOPUTMOB C UCIIOJIb30BAHUEM https://bosova.ru/
LUKJIOB ¥ BETBJIEHHH Ul YIPABICHUS https://resh.edu.ru/
ncronHuTes My Yepenaimka, YepTéxxHUK»

bu6moreka [IOK
uxn ¢ mepemennoi. [IpakTudeckas padbora https://m.eds00.ru/8a17a18¢c

99 «”’Py4HO€” UCIIOIHEHNE TOTOBBIX 0 05 Sunexc yueOHUK
JITOPUTMOB TTPH KOHKPETHBIX UCXOIHBIX https://stepik.org/
TAHHBIX) https://bosova.ru/

https://resh.edu.ru/
SAnaexc yueOHuK
AHanu3 alropuTMOB JJIs1 UCTIOJTHUTEIICH https://stepik.org/

23 R 0 0.5

Po6ort, Uepemnamika, YepTéxHuk https://bosova.ru/
https://resh.edu.ru/
O06o01IeHre 1 cUCTEeMaTHU3aIus 3HaHUH 110 Sunexc yueGHuK

o4 Teme «VICIIOTHUTENN U AITOPUTMBI. 075 0 https://stepik.org/
ANTOPUTMHUYECKHE KOHCTPYKLIMI. https://bosova.ru/
[IpoBepounas padora https://resh.edu.ru/

Snnexc yueOHUK

o5 OO1ue cBeeHUS O S3bIKE U CUCTEME 0 05 https://stepik.org/
nporpammuposanus. Ilepsas nporpamma https://bosova.ru/

https://resh.edu.ru/

26 Opranu3anus BBO/ia U BEIBOJIA IAHHBIX. 0 05 Snnexc yueOHUK

[IpakTuyeckue paboTsl «Berunciaenue

https://stepik.org/




apu(METHUECKUX BBIpAXKEHUID», « CTPOKN»

https://bosova.ru/
https://resh.edu.ru/

[IporpammMupoBaHue TMHEUHBIX
anroputmoB. [IpakTudeckue paboThI

Snnexc yueOHUK
https.//stepik.org/

27 . 0 0.5

«BpI4HCIIEHHE TOTHYECKUX BBIPAXKEHUI, https://bosova.ru/

«I"padmyeckre MPUMUTHUBBI» https://resh.edu.ru/

VYcnonsrii onepatop. [Ipaktuueckast pabora sAnpexc y?e6H1/n<
https://stepik.org/

28 «HaxoxieHre MUHIMyMa 1 MakCHMyMa 13 0 0.5
N " https://bosova.ru/

JBYX, TPEX U YETHIPEX TUCEID». https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/8al7ac4a

MHuoroo6pa3ue crnoco0oB 3amucu 4 5

29 BeTBieHUH. [IpakTrdeckas padora 0 0.5 HICKC YHCOHMK
p https://stepik.org/

«Perrenne KBapaTHOTO YpaBHEHH https://bosova.ru/
https://resh.edu.ru/

[IporpamMmmupoBaHue HUKIOB C 33/1aHHBIM bubmiorexa LHOK
https://m.edsoo.ru/8al7ad6c

yCIIOBUEM IPOAOKEHUS PabOThI. q "

30 [IpakTrueckas padota «Anroput™ EBkiamaa 0 0.5 HeKe y?e HAK
HOJL https://stepik.org/

JUIS HaXOXKACHUS JIBYX HaTypaJIbHbIX https://bosova.ru/

aaee https://resh.edu.ru/
bubmuoreka [JOK

IIporpamMupoBaHue MUKIIOB C U3BECTHBIM https://m.edsoo.ru/8al7ae8e

31 yCIIOBUEM OKOHYaHUS paOOTHI. 0 05 Snnexc yueOHUK

IIpakTuyeckas pabora «PazOuenue 3anucu ' https://stepik.org/

HaTypaJIbHOTO YHUCIIa HA OTJEIbHBIE LUPPBI» https://bosova.ru/
https://resh.edu.ru/

[IporpaMMupoBaHre HUKIIOB € 33JIaHHBIM

32 porp p 1 | 05 05 bubmuoreka [JOK

yuciaoM nosropeHuit. KonrposbHas padora

https://m.edsoo.ru/8al7afab




«IIpoBepka HaTypaIbHOrO YMCIIa Ha
IIPOCTOTY»

Sunexc yueOHuK
https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/

AHanus alropuTMOB Ha S3bIKE
nporpamMmupoBanus. O6o0menne u

Snnexc yueOHUK
https://stepik.org/

1 T 2
33 CHUCTEMATHU3aIUs 3HAHNUU 110 TeEMe «I3BIK 0.75 0.25 https://bosova.ru/
nporpammupoBanus». [IpoBepounas padbora https://resh.edu.ru/
bubmmoreka [{OK
https://m.edsoo.ru/8al7b456
34 O06o01eHne 1 cucTeMaTu3anus 3HaHu| 1 1 0 0 SIanekc yuyeOHHK
yMeHHUH 10 Kypcy UHPOpPMATHKHU 8 Kilacca https://stepik.org/
https://bosova.ru/
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3.25 14.25




YYEBHO-METOJNUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* ndopmaruka, 8 knacc/ bocona JI.JI., bocosa A.1O., AkiimonepHoe o0IIECTBO

«M3parenscTBO «IIpocBemenue»

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

1. Mudopmatuka. 7-9 knaccel: Metoaunueckoe nocooue / JI. JI. bocosa, A. 1O.
Bocosa, A. B. AnaronweB, H. A. AkBuisiHOB. — 3-¢ U3jaHue, nepepaboTaHHoe. —
Mockga: OOO "UznarensctBo "BUUHOM. JlaGopatopus 3HaHuit";
https://bosova.ru/metodist/authors/informatika/3/mo.php?ysclid=15te677dqh3645
06734

https://kpolyakov.spb.ru/

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
Annexc yueOHUK

https://stepik.org/

https://bosova.ru/

https://resh.edu.ru/
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