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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uHpoOpMaTUKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOOQ, a takxke (penepanbHoi paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma no uapopmaTuke Aa€T NpeCTaBICHUE O LENIX, 00IIeH CTpaTeruu
o0y4eHUs, BOCIUTAHUS U PAa3BUTHsI 00YyUYAIOIIMXCS CpeACTBAMH MH(OPMATUKH Ha
0a30BOM ypOBHE, YyCTaHABIWBACT O0O0s3aTEIbHOE TMPEAMETHOE COJECpKaHMUE,
peayCMAaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3jiesiaM U TeMaM.

[Iporpamma mo undopmMatuke onpeaensieT KOJIUUeCTBEHHbIC U KaUeCTBEHHbIS
XapaKTEPUCTUKU YUYeOHOT0 MaTepuaa Jjisl KaKJIOro rojaa U3ydyeHus, B TOM YUCIIe
JUISL COAEP)KATEeIbHOTO HAIMOJHEHUSI Pa3HOr0 BHUAA KOHTPOJS (IMIPOMEKYTOUHOMN
aTTeCTalluu oOydJaromuxcs, BCEPOCCUNUCKUX MIPOBEPOYHBIX pabor,
rOCy/1apCTBEHHON UTOTOBOM aTTECTALIMHM ).

[Iporpamma no uHpopMaTHKE SBJISICTCS OCHOBOMU JJISl COCTaBJICHUSI aBTOPCKUX
y4eOHBIX TPOrpaMM, TEMATHUECKOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

Hensimu u3ydenust nHGOpMATUKUA HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUs
SABJISIIOTCS:

dbopMHUpOBaHUE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW WHOOPMATHKU, TOCTHXKEHHUSIM HAyYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOW MPAaKTHKH, 3a CUYET Pa3BUTHUS MPEACTaBICHUNA 00
uHPOPMAIMK KaK O Ba)KHEHIIEM CTPAaTErHYecKOM PEeCcypce pa3BUTHUS JIMYHOCTH,
rocy/lapcTBa, oOOIlEeCcTBa, IMOHUMAHUS POJIU WH(GOPMAIIMOHHBIX IPOIIECCOB,
UH(GOPMAIIMOHHBIX PECYpCOB U HH(POPMAIMOHHBIX TEXHOJOTUHA B YCIOBHUAX
nrdpoBoi TpaHchopMany MHOTHX cep )KU3HU COBPEMEHHOTO 00IIECTBRa;

oOecrieueHne YCJIOBHM, CIMOCOOCTBYIOIIUX Pa3BUTHIO AITOPUTMHUYECKOTO
MBIIIJICHUS KaK HEOOXOAMMOTrO YCIOBHUS MPOPECCHOHAIBHON ESTEIHHOCTA B
COBPEMEHHOM HMH(POPMAIIMOHHOM OOIIECTBE, MPEANOIaramiero CrnocoOHOCTh
oOydaromierocsi pa30MBaTh CIIOXHBIE 3a7aud Ha 0o0Jiee MPOCThIE TOJ3a/1auH,
CpaBHUBATh HOBbBIE 3aJla4M C 33JlayaMHU, PEIIEHHBIMHU PaHee, ONPEAEISTh Waru s
JTOCTH>KEHUS pe3yiIbTaTa U Tak Jaliee;

dbopMHupOoBaHWE W pa3BUTHE KOMIETEHIIMHA O0OydYaromuxcs B 00JacTH
MCIIOJIb30BaHUsl MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJOTHM, B TOM 4YHCIIE
3HAaHUM, yYMEHUW M HABBIKOB paldOThl ¢ HH(OpMalMeil, mporpaMMHUpPOBaHMUS,
KOMMYHHMKAIIMM B COBPEMEHHBIX IU(MPOBBIX Cpeax B YCIOBUAX OOECIECUCHHS
MH(POPMALIMOHHON 0€30MacCHOCTH JIUYHOCTH 00y4Jaroerocs;

BOCIIMUTAHKE OTBETCTBEHHOI'0 U M30UPATETHHOIO0 OTHOIICHUS K HH(OpMaLuu ¢
y4€TOM MPABOBBIX M 3THUUYECKUX ACHEKTOB €€ PaclpOCTpaHEHUSs, CTPEMIJICHUS K



MPOJOJDKEHUIO 00pa3oBaHuss B 00JacTd HH(DOPMAUMOHHBIX TEXHOJOTMH U
CO3HMJIATENbHON JESATETPHOCTH C TMPUMEHEHHEM CpEeICTB HH(POPMAIMOHHBIX
TEXHOJIOTUH.

HNupopmaTuka B OCHOBHOM 0011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH(OpPMATUKM KaK HAy4yHOW JUCUUIUIMHBI, H3ydaromei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTH3allMU WH(POPMAIIMOHHBIX
MPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE  0O0IacCTH  TpPHUMEHEHUs  WH(GOPMATUKU, TMPEKIE  BCEro
MH(POPMAIMOHHBIE TEXHOJIOTHH, YIPABICHUE U COIMABHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHGDOpMAaTHKH W WHGOPMAIMOHHON
JeSITeTLHOCTH.

N3ydyenne wHGOpPMATUKA  OKAa3bIBAET  CYIIECTBEHHOE  BIHMSHHE  Ha
GopMuUpoBaHUE MHPOBO33PCHHSI OOYYAIOMIETOCs, €ro JKU3HEHHYIO TIO3HIIHIO,
3aKJIaJibIBa€T OCHOBBI  TMOHWMAaHHUA TPUHIUNOB  (QYHKIMOHUPOBAHHS U
UCTIOIh30BaHMsI HH(POPMAIIMOHHBIX TEXHOJOTHUH Kak HEOOXOJMMOT0 WHCTPYMEHTA
NPaKTUYECKH JIOOOW JEeATENIbHOCTH ¥ OJIHOTO W3 Haumbolee 3HAYMMBIX
TEXHOJIOTUYECKUX JJOCTHKCHUI COBPEMEHHOM IMBUIN3alii. MHOTHE TIpeIMETHBIC
3HaHMUSI U CIOCOOBI JIESITEIbHOCTH, OCBOEHHBIE OOYYaIOIIMMHCS TMPU U3YYCHUH
MH(POPMATHUKH, HAXOJAT NMPUMEHEHHE KaK B paMKax oOpa3oBaTeIbLHOrO Ipoliecca
OpU W3Y4YEHUW JAPYTUX NPEIMETHBIX 00JiacTel, TaKk U B HMHBIX >KU3HEHHBIX
CUTYyallUsIX, CTAHOBSATCS 3HAYMMBIMH JI1 (POPMUPOBAHMS KAayeCTB JTUYHOCTHU, TO
€CTh OpPUEHTHUPOBAaHB Ha (HOPMHUPOBAHUE METANPEAMETHBIX W JUYHOCTHBIX
PEe3yIBTATOB OOyUCHHS.

OcHoBHbIe 3a1aun yueOHOro npeameta «Mubopmaruka» — chopMupoBaTh y
oOydJarommuxcs:

NOHMMAaHWE TPHUHIMIIOB YCTPONCTBA W (PYHKIIMOHHPOBAHMUS OOBEKTOB
U(GpPOBOTO OKPYXKEHHsI, MPEJCTABICHUS 00 UCTOPUM M TEHICHLUSAX Pa3BUTHS
uH(OpMaTHKH TIepro/ia udpoBoi TpaHcHOpMAIITH COBPEMEHHOTO 00I1eCTBa;

3HAHWSI, YMEHHSI U HAaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON JEATEIBHOCTH, JJISI UX PEUICHHs] C TMOMOIIbI0 MH(OPMAIMOHHBIX
TEXHOJIOTUW, YMEHUS W HAaBBIKM (POPMATM30BAHHOTO OIHMCAHUS TMOCTABICHHBIX
3ajay;

6a3oBble 3HaHHUA 00 WH(GOPMAIMOHHOM MOJAEIUPOBAHUH, B TOM YHCIE O
MaTeMaTHIeCKOM MOJICTUPOBAHHH,

3HAHWE OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYp M YMEHHE MPUMEHSATH ITH
3HAHWS JJI1 TIOCTPOCHHS QJITOPUTMOB PEIICHUS 3a7ad M0 WX MaTeMaTHYeCKHM
MOJIETISIM;

YMEHHUS W HaBBIKM COCTABIICHHSI TPOCTHIX MPOTPaMM IO TMOCTPOSHHOMY
QNITOPUTMY Ha OJTHOM M3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS;



yMEHUS U HaBbIKM A(PGEKTUBHOIO HCMOJIL30BAHUS OCHOBHBIX THUIIOB
MPUKJIAIHBIX MPOrpamMM (MPUIIOKEHU) 0011ero Ha3HAYeHUST U MH(GOPMAIIMOHHBIX
CUCTEM JUIsl PELIECHUS C UX MOMOIIBIO MPAKTUUYECKUX 3aJ]lay, BiaJeHHe 0a30BbIMU
HOpMaMH HWH(OPMAIIMOHHOM STHUKM U IIpaBa, OCHOBaMHU HH(POPMALMOHHOU
0e301acHOCTH;

yMEHUE TPaMOTHO WHTEPIPETUPOBATh PE3YJIbTAaThl PELICHUS] TMPAKTUUYECKUX
3alady C TOMOIIbI0 HMH(POPMALMOHHBIX TEXHOJOTUMH, MNPUMEHSTHh IOJIYYEHHBIE
pE3yJIbTAThl B IPAKTUYECKOM €SI TENIbHOCTH.

Henn u 3amaun u3ydeHUs: MHPOPMATUKH HAa YPOBHE OCHOBHOIO OOILETO
o0pa3oBaHus ONPEIETSAIOT CTPYKTYPY OCHOBHOT'O COJIEPKaHMsI Y4EOHOro nmpeaMera
B BUJIE CJIEIYIOUIUX YETHIPEX TEMATUUYECKUX Pa3JIEIIOB:

g poBasi TPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI UH(POPMATUKH;

JITOPUTMBI U TPOTPAaMMHUPOBAHMUE;

UH(GOPMAIIMOHHBIE TEXHOJIOTHH.

Ha uzyuenune nndopmatuku Ha 6a30BoM ypoBHe oTBomuTcs 102 waca: B 7
kinacce — 34 ygaca (1 gac B Hegeno), B 8 kinacce — 34 gaca (1 yac B Heneno), B 9
kiacce — 34 gaca (1 gac B Henento).



COIAEPXAHUE OBYUYEHUA
8 KIIACC

TeopeTnueckue 0CHOBBI HH(POPMATHKH

CucreMbl CUNCTCHUS

Heno3uuvoHHble W  MO3ULMOHHBIE CHUCTEMbl CUHMCIEHHS. AJ(aBur.
OcHoBanue. Pa3sépuyras popma 3anucu yucna. [lepeBoa B 1€CATUUHYIO CUCTEMY
YHUCEJ, 3alMCAHHBIX B IPYTUX CUCTEMAX CUHMCIICHHUS.

Pumckas cucrtema cuucneHus.

JIBonuHas cucteMa cuuciieHus. [lepeBon menbix yucen B npexaenax ot 0 no
1024 B nBOMYHYIO CHUCTEMY CUMCIEHMS. BocbMepuyHas CHUCTEMA CUHUCICHUS.
IlepeBoj uncen u3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U IECATUYHYIO CUCTEMBI U
oOpatHo. IlectHaanarepuunas cuctema cuucieHus. llepeBog wuucen wu3
IIECTHAAIATEPUIHON CHUCTEMBl B JBOWYHYIO, BOCBMEPUYHYIO H JCCATUYHYIO
CUCTEMBI U 0OpPATHO.

Apudmernyeckre onepaiy B IBOUYHON CUCTEME CUUCIICHUS.

DJIeMeHThl MATEeMATHYECKOM JIOTUKH

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HA4Y€HUsS  BBICKA3bIBAaHUMU.
DNeMEeHTapHbIE W COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omepamuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHHUE), «WIN» (IU3bIOHKIHUSA, JOTHYEeCKOe
CIIOXKEHUE), «He» (Joruueckoe orpuiianue). [Ipuopurer JOrHYecKux orepanui.
Onpenenenne HCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMSI, €CJIM M3BECTHBI 3HAYEHUS
UCTUHHOCTH BXOJSIIMX B HEro »JJEMEHTAPHBIX BbICKa3biBaHUU. Jlormueckue
BhIpakeHus. [IpaBuna 3ammcu JOTMYECKUX BbIpakeHui. [locTpoeHue Tabmm
UCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMeHThl. 3HAKOMCTBO € JJOTHYECKUMH OCHOBAaMHU KOMITBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

HcnosiHuTE M M ANTOPUTMBIL. AJITOPUTMHUYECKHE KOHCTPYKINH

[lTonatue anroputma. HCHoOJHUTENM aNrOPUTMOB. AJTOPUTM KakK IUIaH
yIpaBJI€HUS UCTIOJHUTEIIEM.

CaoiicTBa asiroput™ma. CriocoObl 3aMKUCH aaropuTMa (CJI0BECHBIN, B BUIE OJIOK-
CXEMBI, POrpamMma).

AnroputmMudeckre KOHCTpYKUMH. KoHCTpykuus «cnenoBanue». JIMHENMHBIN
anroput™.  OrpaHM4YeHHOCTh  JIMHEHMHBIX  aJrOPUTMOB:  HEBO3MOXKHOCTb
MPEAYCMOTPETh 3aBUCUMOCTb IMOCIEA0BATENLHOCTHA BBIMOJIHIEMBIX JEUCTBHI OT
HCXOJIHBIX JTaHHBIX.

KoHcTpykiusi «BeTBIIeHHE»: MOJHAs W HemnoJiHas (opmbl. BeinmoaHeHue u
HEBBINOJIHEHNUE YCIOBUSI (MCTUHHOCTh U JIOXKHOCTh BbICKa3biBaHUs). [IpocTeie u
COCTaBHBIE yCIIOBHS.



KoHcTpyKiusi «IOBTOpPEHUS»: LMKIBI C 3aJaHHBIM YHMCJIOM TMOBTOPEHUH, C
YCJIOBUEM BBITIOJTHEHUS, C IEPEMEHHOM ITUKJIA.

Pazpabotka 11t popMalIbHOTO HWCHOIHUTENS aJIrOpUTMa, MPUBOISIIETO K
TpeOyeMOMy pe3yJbTaTy IMpU KOHKPETHBIX MCXOJHBIX JIaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C MCTIOJIb30BAHUEM ITUKIIOB U BETBJICHUH ISl yIIpaBIICHUS
dbopManbHBIMU HUCTIOJHUTENAMHM, TakuMu Kak PoOot, Uepenamika, UepTéxHUK.
BrinonHeHue anropuTMoB BpY4YHYHO M Ha KommbioTepe. CHHTaKCHYECKHE U
Joruueckue omuoku. OTKa3bl.

SA3BIK IpOorpaMMupoOBaHus

S3eik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoybHBbIi
AJTOpUTMHUYECKUN SA3BIK).

Cuctema mTpOrpaMMUPOBAHMS: PEIAKTOP TEKCTa MPOrpamMM, TPAHCIATOP,
OTJIATIUK.

[lepemennas: tun, uMms, 3HaueHue. Llenbie, BelIECTBEHHbIE U CUMBOJIbHbBIC
NIepEeMEHHBIC.

Onepatop mnpucBavBaHus. ApuU(PMETHYECKHE BBIPAKECHHUS MU TOPSIOK HX
BbIYKCIIeHUs. Ornepanuu ¢ NeIbIMUA YUCTIaMHU: 1IEJIOYUCIICHHOE JICJICHUE, OCTaTOK OT
NEIEHUS.

BerBnenusa. CocTaBHble YyCIOBHUS (3alUCh JIOTMUECKUX BBIPAKECHUN Ha
U3y4aeMOM SI3bIKE TporpaMMHpoBanus ). Haxox1eHne MUHUMyMa 1 MaKCUMyMa U3
IBYX, TpEX M YETBIPEX uyHcen. PelieHre KBagpaTHOrO YpPaBHEHHS, HMEIOIIETO
BEILIECTBEHHBIE KOPHHU.

JluanoroBas oOTJIaJKa MPOrpaMM: TMOILIArOBOE BBINOJHEHHE, MPOCMOTP
3HAUYEHUN BETUYMH, OTJIAIOYHBIA BHIBOJ, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputM EBKinma s HaxoXIeHHUs HauOOJBIIETO
oOIIero nenuTens ABYX HATypalbHBIX unces. Pa3zOueHue 3amucu HATypaabHOTO
yycia B MO3UIMOHHOM CHCTEME C OCHOBAaHMEM, MEHbBIIMM WU paBHbIM 10, Ha
OTIeIbHBIC UDPHI.

Hukn ¢ nepeMeHHON. ANTOPUTMBI POBEPKU JIETMMOCTH OJTHOTO LIEJIO0r0 Yucia
Ha JIpyroe, IpOBEPKU HATYPAIBHOTO YKCIIa HA TPOCTOTY.

O06paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHEIE.
[TocumBosibHast 00paboTKa cTpoK. [10CUET YacTOTHI MOSIBICHUSI CHMBOJIA B CTPOKE.
Berpoennsie Gynkmmm miist 00pabOTKH CTPOK.

AHaJIn3 aJIrOpuTMOB

Onpenenenne BO3MOXKHBIX PE3YIBTATOB PaOOTHI aNroOpuUTMa MPU JTAHHOM
MHOXECTBE BXOJHBIX JIaHHBIX, OMNPEACICHUE BO3MOXKHBIX BXOJIHBIX JAHHBIX,
MPUBOASIIUX K TAHHOMY PE3yibTaTy.



IINIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHA IIPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH HAa YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
HaIpaBJICHO Ha JOCTH)KEHUE OOYYAIOUMMUCS JIMYHOCTHBIX, METaNpeIMETHBIX U
MPEAMETHBIX Pe3yJIbTATOB OCBOCHUS COJEP KaHUsI y4eOHOTO TIpeIMETa.

JIMYHOCTHBIE PE3YJIBTATbDI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HA peEIIeHUEe 3ajad
BOCIIUTAHMS, PA3BUTUSA U COLMAIU3AIMUA OOYYaloOlUXCs CPEeJACTBAMU Y4E€OHOTO
npeaMerTa.

B pesynbrate uszyuenus wHGOPMATUKH Ha YPOBHE OCHOBHOI'O OOIIEro
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAyIONIME JTUIYHOCTHBIC
pe3yIbTaThI B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY U
HAy4YHOMY HACJIeJIMI0, TOHUMaHUE 3HaueHUs MHPOPMATUKH KaK HAYKU B KU3HU
COBPEMEHHOI'0 00IleCTBa, BIaJCHUE JTOCTOBEpPHOM MHGPOpMAIMEl O MepenoBbIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIDKEHHMSIX B 0O0JacTH HWHOOPMATHUKU H
MH(GOPMAIIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1 poBoi TpaHchopMaIK COBPEMEHHOTO O0IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpHUEHTAIUsl Ha MOpajbHbIe IIEHHOCTH M HOPMBI B CHUTYaIlMsIX HPAaBCTBEHHOTO
BbIOOPA, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHUE U MOCTYIIKH, a TAK)KE IMMOBEICHNE
Y TIOCTYIIKH JPYTUX JIFOACH C IO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCJEACTBUN TOCTYNKOB, aKTUBHOE HEMPHUSITHE AaCOIMAIbHBIX
MOCTYNKOB, B TOM uuncie B IHTepHeTe;

3) rpaskaIaHCKOr0 BOCIIUTAHUSA:

NPEICTAaBICHUE O COIMMAIBHBIX HOPMaX H TIPABWIIAX MEKIMIHOCTHBIX
OTHONICHHH B KOJIJIEKTUBE, B TOM YHCJIE B COIIMAIBHBIX COOOIIECTBAX, COOIIOICHHE
mpaBmI 0€30MaCHOCTH, B TOM YHCJIE HABBIKOB 0€30MMaCHOTO MOBEJCHUS B MHTEPHET-
cpeze, TOTOBHOCTb K Pa3HOOOPa3HON COBMECTHOM AESATEIbHOCTHU MPHU BBIMOIHEHUH
y4eOHBIX, TTO3HABATEIBHBIX 33/1a4, CO3JaHUU yYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHMMAHUIO ¥ B3aHMMOIOMOIIM B MpOIeccCe 3TONW yueOHOM NesITeNbHOCTH,
TOTOBHOCTH OLIEHUBAThH CBOE MOBEJACHUE U MOCTYIIKU CBOUX TOBAPUILEH C TO3ULIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUN MOCTYIKOB,;

4) HeHHOCTell HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEACTaBICHUN 00 uHpOpMaluu,
UH(OPMAITMOHHBIX mporeccax u WH(GOPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKW U OOIIECTBEHHOM



MPAKTHKH U COCTABISIONINX 0a30BYI0 OCHOBY JUISl TOHUMAHUS CYITHOCTH HAy4HOM
KapTUHBI MHPA;

MHTEpeC K OOYy4YeHHI0 M TO3HAHWIO, JI0003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHUI0, OCO3HAHHOMY BBIOOPY HAaINpaBIEHHOCTH H
ypOBHS 00y4YeHUS B JaTbHEHIIIEM;

OBIIQZICHNE OCHOBHBIMH HaBBIKAMHU HCCJIEIOBATENICKONH JIEATEIHHOCTH,
yCTaHOBKAa Ha OCMBICJICHHE OIbITa, HAONIONCHUN, TMOCTYNKOB W CTpPEMIICHHE
COBEPIIEHCTBOBATh MYTH JTOCTHKCHUS WHIUBUIYAIBHOTO U  KOJJICKTUBHOTO
0J1aronoayyus;

c(hOpMHPOBAHHOCTh WH(POPMAITMOHHOW KYJIBTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITETTFHOW PaboOThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHON JIUTEPATYpOH,
pa3HOOOpa3HBIMU CpEeACTBAMU WH(GOPMAITMOHHBIX TEXHOJIOTHH, a TaKXKEe YMCHHS
CaMOCTOSITETTFHO OMPEENSTh [IEeJTU CBOCTO O0YYCHHSI, CTAaBUTh U (HOPMYIHPOBATH
s ceOs HOBBIE 3a/7aud B y4€Oe W IMO3HABaTENbHOW ACSITENHLHOCTH, Pa3BHBATH
MOTHBBI 1 HHTEPECHI CBOEH MO3HABATEIBHOM JCATCIBHOCTH;

5) hopMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTH KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 37I0POBBIO,
yCTaHOBKa Ha 3J0pOBBIM 00pa3 >KM3HU, B TOM 4YHCIE M 3a CUET OCBOCHUS H
coOmroieHust TpeboBaHU 0€30MacCHOM dKCIUTyaTaIlluu CPEACTB UHPOPMALIMOHHBIX U
KOMMYHUKaIIMOHHBIX TEXHOJIOTHI;

6) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K TMPaKTHUYECKOMY H3yudeHuto mpodeccuit u Tpyna B cdepax
npodeccroHaIbHON NeSATeIIbHOCTH, CBSI3aHHBIX c HH(pOPMATHUKOM,
IpOrpaMMHUpPOBAHUEM M WH()OPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
TOCTIKEHUSAX HAyKH MHPOPMATUKU U HAYYHO-TEXHHUUECKOTO MPOTpecca;

OCO3HAHHBIK BBHIOOP W  TOCTPOEHWE HHIWBHUIYAIbHOW  TPACKTOPUH
00pa30BaHus U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX M O0IIECTBEHHBIX HHTEPECOB
¥ IOTPEOHOCTEH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HAaHHE TJI00aTBHOTO XapakTepa 3KOJOTHMUECKHX MpoOieM W TyTed ux
pelieHusi, B TOM 4YHCIEe C Y4ETOM BO3MOXKHOCTEH WH(MOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) apanTannu ody4aronerocsi K N3MeHSIIOUIUMCS YCJIOBHAM COUMATBHOM
U IPUPOIHOM CPe/bI:

OCBOCHHE OOYYAIONIUMUCS COIMAIBHOTO OIbITa, OCHOBHBIX COIHATBHBIX
poJiel, COOTBETCTBYIONIMX BEAYIICH MEATeTLHOCTH BO3pacTa, HOPM U TIPABHII
OOIIECTBEHHOTO TTOBEJCHUS, (DOPM CONMAIILHOM KH3HU B TPYIINIAaX U COOOIIECTBAX,
B TOM YHCJIE CYIECTBYIONMNX B BUPTYaTbHOM MIPOCTPAHCTRBE.
METANPEIMETHBIE PE3YJIBTATbHI



MeranpenMeTHbIE PEe3yNbTaThl OCBOEHUS NPOrpaMMbl MO HHPOpPMATHKE
OTpakalOT  OBJIAJICHUE  YHHUBEpPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSAMU  —
ITO3HABATEIBbHBIMHA, KOMMYHUKATUBHBIMU, PETYIATHBHBIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe 1eHCTBHS

ba3oBble JiornyecKkue NecTBUA:

YMEHUE OMNpeJeNsiTh TMOHATHS, CO3/JaBaTh OOOOIIEHUS, YCTaHaBJINBATH
aHaJIOTUH, KJIACCU(UIIMPOBATH, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS U KPUTEPUU
JUIs KiIaccuUKalMy, YCTaHABIUBATh MPUYUHHO-CIEICTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKHUE PACCYXKJICHHUS, JIeJIaTh YMO3aKI0ueHUs (MHIYKTUBHBIC, 1€TYKTHUBHbIE
Y TI0 aHAJIOTHHU) U BBIBO/IBI;

yMEHUE CO37laBaTh, MPUMEHITH M MPEOOpa3OBHIBATH 3HAKKM W CUMBOJIBI,
MOJICJIM Ml CXEMBI JJISl PEIIeHUsI YIeOHBIX U TTO3HABATEIBLHBIX 33714,

CaMOCTOSITEJILHO BBIOMPATh CIOCOO pelieHus yueOHOW 3ajauu (CpaBHUBATH
HECKOJIbKO BAapHMAaHTOB peEIIeHUs, BHIOMpaTh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbckue qeidcTBUS:

dbopMynupoBaTh BOMPOCH], (UKCHPYIONIUE pPa3pblB MEXIY pealbHbIM U
KEJIaTeTbHbIM COCTOSTHUEM CUTYyaIlul, 00BEKTa, U CAMOCTOATEIbHO YCTAHABIMBATh
UCKOMOE U JaHHOE;

OLICHMBATh HA MMPUMEHUMOCTH U JOCTOBEPHOCTb MH(MOPMAIINIO, TTOIYYCHHYIO
B XOJI€ UCCIIE/IOBAHMS;

IPOTHO3UPOBATH BO3MOKHOE JalbHEUIIEE Pa3BUTHE MPOIECCOB, COOBITUN U
UX TOCIEICTBHS B QHAJOTHUYHBIX WM CXOJHBIX CUTYAIUSIX, @ TAKKE BBIIBHUIaTh
MPENONIOKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATh AehUIMT WHGOPMAINK, TaHHBIX, HEOOXOIUMBIX [JISi PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

OPUMEHATh PA3TUYHbIE METOJbl, HHCTPYMEHTBl M 3alpoChl MpPHU IOHCKE U
orOope wH(MOpPMAIMU WIM JAHHBIX U3 HCTOYHHKOB C YUYETOM MPEIOKEHHOM
yaeOHOM 3a7a4M U 3aJJaHHBIX KPUTEPUEB;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh ¥ HHTEPIPETUPOBATH
UHOOPMAITNIO PA3TMYHBIX BUAOB U (POPM MPEICTABICHNUS;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
uHDOpPMAIIMM W WUTIOCTPUPOBATH pENIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
nuarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHALIUSIMU;

OLICHUBATh HANEKHOCTh HHPOPMAIUU IO KPUTEPHUSIM, MPEAIONKEHHBIM
y4uTeNeM Wik cHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO;

3 PeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIUIO.



KoMMyHuKaTUBHBIC YHHBEPCAJIbHbIC Y4eOHbIE AeHCTBUA

Oo0wenue:

COIIOCTABJISITh CBOM CYKJIEHHS C CYXKIACHUAMHU OPYTMX YYACTHHKOB JTHAJIOTA,
O0OHapy’KUBATh Pa3IMUUE U CXOACTBO MMO3UIIMIA;

nyOJIMYHO MPEJICTABIATh PE3YJIbTAaThl BHITOJIHEHHOTO OMbITA (3KCIEPUMEHTA,
HCCIIeIOBaHUs, IPOCKTA);

CaMOCTOSITETIbHO BbIOMpaTh (OpMaT BBICTYIJIEHUST C Yy4€TOM 3ajaad
MPEe3EHTAlMd U OCOOEHHOCTEW ayJUTOPUU U B COOTBETCTBUM C HUM COCTaBISTh
YCTHBIE U TUCBMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MJUTFOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYAHUYECTBO):

NOHUMAaTh U MCHOJB30BaTh MPEUMYILIECTBA KOMAH/IHONW M WHIWBUAYaJbHOU
paboThl NpHU pEUICHUU KOHKPETHOM NpoOJIeMbl, B TOM 4YHUCJIE NpPHU CO3/1aHUU
MH(GOPMAIIMOHHOTO MTPOYKTA;

NPUHUMATh 1E€JIb COBMECTHOM HMH(POPMALMOHHOW AEATENBHOCTH MO CcOOpY,
oOpaboTke, mepenade, Qopmanuzanuu WHOOPMALMK, KOJIJICKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTHKEHUIO: PacIpellesiTh POJIM, T0rOBApUBATHCS, 00CYXKAATh
IPOLIECC U PE3yJIbTAT COBMECTHOM paboTHhI;

BBITMIOJHATH CBOIO 4acTh palboThl ¢ MHboOpMarueil win uHGOPMAIIMOHHBIM
OPOJIYKTOM, JOCTHUras KadeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPABICHUIO H
KOOPIMHUPYS CBOM JCHCTBUA C IPYTUMH YWICHAMU KOMAH/IbL;

OILICHMBATh KaY€CTBO CBOETO BKJIaJIa B 00N MH(OPMAIIMOHHBIN TPOIYKT IO
KPUTEPUSIM, CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS;

CpaBHUBAaTh PE3YJbTAaThl C MCXOJHOW 3aJayedl W BKJIAJ KaXJOro 4YieHa
KOMaHJbl B JOCTIKEHHE PEe3yJbTaTOB, Pa3AeisiTh chepy OTBETCTBEHHOCTU H
IPOSIBISATh TOTOBHOCTH K IMPEIOCTABICHHUIO OTUETA MEpE] TPYNIIION.

Pery/isiTUBHBIE YHHBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBIIATh B JKM3HEHHBIX M YYEOHBIX CHUTYyaIlUsAX MPOOJIEMBI, TpeOyromue
pEIICHHUS;

OPHCHTHPOBATHCA B PA3IMYHBIX [MOAXO0JaX K MPHHATHIO PEIICHUI
(MHAMBUYATbHOC IPUHSATHE PEIICHUM, PUHATHE PEIICHUHN B TPYIIIE);

CaMOCTOSITEJILHO COCTAaBIIATh AJTOPHTM pENIeHUs 3aJaud (WJIM ero 4acTh),
BBIOMpaTh CIIOCO0 pEIICHHS YYeOHOH 3a7a4yu ¢ y4ETOM HMEIOIIUXCS PECYypCoOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJjiaracMble  BapHAHTHI
pELICHU;

COCTaBJIATh IUIAH JNEUCTBUN (IJIaH peaau3allid HaMEUYCHHOTO ajropuTMa
peIIeHs ), KOPPEKTUPOBATH MPEIIIOKEHHBIN AITOPUTM C YIETOM MOJTYICHHUS HOBBIX
3HaHUM 00 U3y4aeMOM OOBEKTE;



Jenath BBIOOp B YCJIOBHSX HPOTUBOPEUMBOM HHPopMauuu u Opath
OTBETCTBEHHOCTb 32 PEILIECHHUE.

CaMokoHTpOJIb (peduiekcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIUU U PEPIICKCUY;

JaBaTh OLICHKY CUTYalluu U Ipejiarath jiaH €€ n3MEeHEeHUS;

YUUTHIBATh KOHTEKCT M MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
Opu pelIeHHH Yy4ueOHOW 3aJadud, aJanTUpOBaTh pEIICHHE K MEHSIOIIIMCS
00CTOSATCILCTBAM;

OOBSICHATH ~ TPUYUHBI  JIOCTIDKEHUS  (HEAOCTH)KCHHUsSI)  PE3yJIbTaTOB
MHPOPMAITMOHHOM JesSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJIUTh TO3UTHBHOE B TIPOU3OINIC/IICH CUTYyaIINN;

BHOCHUTHb KOPPEKTHBBI B JCSITEILHOCTH Ha OCHOBE HOBBIX OOCTOSATEIBHCTB,
M3MEHUBIIINXCS CUTYAIMH, YCTAHOBJICHHBIX OITUOOK, BO3HUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIN U YCIOBHUSIM.

IMOIHMOHAIbHbIH MHTEJIEKT:

CTaBHUTh Cce0s HA MECTO JPYroro 4ejoBeKa, MOHMMAaTh MOTHBBI M HAMEPEHHUSI
JPyTOTO.

IIpunsiTHe cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJUPOBATh BCE BOKPYT JaXKe€ B YCIOBUAX
OTKPBITOT'O JIOCTYIA K JIFOOBIM 00BEMaM MHGOPMAIIUH.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenus B 8 kJjacce y oOydaromerocss OyayT copMHpOBaHBI
CJIEIYIOIINE YMEHHUS:

MOSICHATH HAa TPUMEPaxX pazInyuus MEXy NO3UIMOHHBIMU U HETIO3UIIMOHHBIMU
CUCTEMAMU CUUCIICHUS;

3aluChiBaTh W CpaBHUBaTh MHenble uuciaa oT 0 go 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTEMaxX CYHCIeHUs (C ocHOBaHUsAMH 2, 8, 16), BBINOJHSITH
apu(pMETHIECKUE OTEePAllU HAJl HUMU;

PacCKpbIBaTh CMBICI TOHATHI «BBICKAa3bIBAHHE)», IOTMYECKAs] OIepanus,
«JIOTUYECKOE BBIPAKEHUEY;

3alUCHIBATh JIOTMYECKUE BBIPAXKEHHS C HCMIOJIb30BAaHUEM JIU3IBIOHKIINH,
KOHBIOHKIIMM W OTPUIAHUS, ONPENENsATh UCTUHHOCTH JOTHYECKUX BbIpaKEHUH,
€CJIM M3BECTHBI 3HAYEHUS MCTUHHOCTU BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIUIbl ICTUHHOCTH ISl IOTUYECKUX BBIPAXKCHUMH;

PaCKpBIBaTh CMBICI TOHSATUN «HCIIOTHUTENbY, «AJITOPUTMY», «IIPOTpamMMay,
MOHUMAsl Pa3HUILYy MEXIY YHOTpeOJeHUEM dTUX TEPMUHOB B OOBIICHHOW peuu U B
nH(pOpMaTHKE;



OMUCHIBAThH AITOPUTM PEIICHUS 3a/1a4i pa3TMYHBIMHU CLIOCOOAMHU, B TOM YHCIIE
B BH/IE OJIOK-CXEMBI;

COCTaBJISITh, BHIMOJHSITH BPYUYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJTOPUTMBI
C UCIOJIb30BAHUEM BETBJICHUM U IIUKJIOB JIJIsl YIIPABIICHUS UCTIOJIHUTEIISIMU, TAKUMHU
kak Po6ot, Uepenarka, UepTExxHUK;

UCIIOJIb30BaTh KOHCTAHTHl U TEPEMEHHBIC PA3JIUYHBIX THUIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKXKE COJEPKAIINE UX BBIPAKECHUS, UCIOIb30BaTh
orepaTop NpUCBauBaHUS;

UCIIOJIB30BaTh MPH pa3pabOoTKe MporpaMM JIOTHYECKUE 3HAUCHUS, ONlepalluy U
BBIPKEHUS C HUMU;

aQHAJIM3UPOBATH MPEJIOKESHHBIC AITOPUTMBI, B TOM YHUCJIE ONPEACIISITh, KaKue
pe3yabTaThl BOBMOXKHBI MTPU 3aJJaHHOM MHOYECTBE UCXOHBIX 3HAYCHUI;

co3/aBaTh W OTJaXHWBaTh TMPOTPaMMbl HAa  OJHOM W3  SI3bIKOB
nporpammupoBanusi  (Python, C++, [Ilackans, Java, C#, IllkonbHbII
Anroput™Mudeckuii  SI3bIK), peanu3yroliue HECIOXKHBIE aJIrOPUTMbI 00pabOTKH
YUCJIOBBIX JAHHBIX C HCMOJb30BAaHUEM IIMKJIOB W BETBJICHUN, B TOM YHCIIC
peanu3yIoIre TPOBEPKY JASTMMOCTH OJHOTO IIEJIOTO YUCJIa Ha JIPYroe, MpoOBEPKY
HATypaJIbHOTO YKCia Ha MPOCTOTY, BhIIENEHUS U(P U3 HATypalbHOTO YHCIIA.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Teoperudyeckue 0oCHOBbI HH(POPMATUKH
bubmmoreka [{OK
11 1
CHCTeMBI CHHCICHHS 6 https://m.edsoo.ru/7f418516
. bubmuorexa [JOK
1.2 1
OJIeMEHTHI MaTEMAaTHUYECKON JJOTUKH 6 https://m.edsoo.ru/7f418516
Hroro mo pazgeny 12
Pa3znen 2. AnroputMbl 1 NIpOrpaMMHUpPOBaHUeE
21 HcnonHuTenu u anropuTMBl. 10 1 bubnuoreka [IOK
' ANTOPUTMHUYECKHE KOHCTPYKIUU https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
22 F13bIK HPOTPAMMHPOBAHHS o https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 A 2
HATHS &ITOPHIMOB https://m.edsoo.ru/7f418516
Utoro no pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

IHOYPOYHOE IINIAHUPOBAHHUE

8 KVIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Heno3uuunoHHbIe ¥ TO3UITMOHHBIE 1 bubmmoreka [{OK
CHUCTEMEI CUHUCIICHUS https://m.edsoo.ru/8a1649e0
bu6moreka [IOK
2 P 1
a3BEPHYTas (hopMa sanucH amcna https://m.edsoo.ru/8al64ba2
JIBonuHas cuctema CUMCIIEHUS.
3 Apudmernyeckue orneparuu B 1 bubmorexa LOK
P . P https://m.edsoo.ru/8a164d96
JIIBOMYHOM CHCTEME CUHMCIIEHUS
4 BocpMepuunas cucteMa CUHCICHUS 1 bubmmorexa [OK
P https://m.edso0.ru/8a165296
5 [[lecTHagaTepuyHas cucTeMa 1 bubnuoreka [IOK
CUHCIIEHHUSI https://m.edso0.ru/8a16549e
O0001IeHre U cUCTEMATU3 AL
6 3HaHUN 110 TeMe «CHucTeMBI 1 bubmorexa [JOK
https://m.edso0.ru/8al6564c
CUHCIICHUS
7 Jlornueckue BBICKA3bIBAHUSA 1 bubmorexa [IOK
https://m.edsoo.ru/8al657fa
3 Jlornueckue onepamnuu «m», «UiIn», 1 bubnunoreka [JOK
«HE» https://m.edso0.ru/8a165b56
9 Onpenenenre HCTUHHOCTU 1 bu6mmoreka [JOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edsoo.ru/8a165cf0
10 TaOnuIbl HCTHHHOCTH 1



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

bubmuoreka [JOK

11 Jlornueckue 351€MEHTHI
https://m.edsoo.ru/8a165e94
KonTtposnsHas paboTa o teme
12 «DNeMEHThI MAaTEMaTHYECKOM bubmorexa LHOK
https://m.edsoo.ru/8a178c38
JIOTUKH»
13 [Tonarue anropurma. Mcnosaurenu bubnuorexa [JOK
AIrOPUTMOB https://m.edso0.ru/8a17949e
14 CaoiictBa anropurma. CriocoObl bubnuoreka [JOK
3aIllMCH AJITOPUTMA https://m.eds00.ru/8a179606
AnropuTMHYECKast KOHCTPYKITHS
15 «cienoBanney. JIMHEeNHbBII
ITOPUTM
AnropuTMHYECKast KOHCTPYKITHS
16 «BETBJICHUEY: TTOJHASI U HETIOJIHAS
hopmbl
ANropuTMHUYECKass KOHCTPYKIIUS bubnuoreka [IOK
17
«TMOBTOPEHUE) https://m.edsoo0.ru/8a17998a
18 dopmManabHOE UCTIOJHEHUE bubnuoreka [JOK
anropuTMa https://m.edsoo.ru/8al79aac
Pa3paboTka HECTIOKHBIX
19 JITOPUTMOB C UCIIOJIb30BaHUEM bubnuoreka [JOK
LIMKJIOB JUISl YIIPABJICHUS https://m.edsoo.ru/8al79elc
(hopManbHBIMU UCTIOTHUTEISIMU
Pa3paboTka HeCTIOKHBIX
QITOPUTMOB C UCIOJIb30BAHUEM
N bubmuoreka [JOK
20 IIUKJIOB U BETBJIEHUH IS

yTpaBJyieHUs] POPMaTIbHBIMU
UCTIOJTHUTEISIMU

https://m.edsoo.ru/8al179elc



https://m.edsoo.ru/8a165e94
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
https://m.edsoo.ru/8a179e1c

bubmuoreka [JOK

21 Beimotiettie aropTMos https://m.edsoo.ru/8al7a06a
O06o01IeHre U CHCTeMAaTH3aIus
29 3HaHui no teme «VcnonmHuTenu u bubnuorexa [JOK
ITOPUTMBI. AJITOPUTMUYECKUE https://m.edsoo.ru/8al7al8c
KOHCTPYKITUI
23 SI3BIK MPOTPaMMHPOBAHUS.
Cucrema nporpaMMUpOBaHUS
24 [Tepemennsie. Oneparop
MIPUCBaNBAHUS
o5 [IporpamMmMupoBaHre TMHENHBIX
QJIITOPUTMOB
26 Pa3zpaboTka mporpamm,
COJIEpIKalUX OTIepaTOp BETBICHUS
27 Jluanorosas oTJIajika mporpaMm
28 ukn ¢ ycnoBuem
. bu6mmoreka [IOK
29 Luicn ¢ nepenerthoit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [JOK
30 O06paboTKa CUMBOJIBHBIX JIAHHBIX httos://m.edsoo.ru/8al7ad6c
O000I11IeHNE U CUCTEMATH3ALMSI
3HAHUM 10 TeMe «SI3bIK
31 nporpammupoBanus» [IpoBepounas bubmmorexa [IOK
5 https://m.edsoo.ru/8al7ae8e
pabota / Becepoccuiickas
MpoBepoyHasi paboTa
PesepBHbIit ypoK. O606111eHI/Ie u ) Bu6morexa [IOK
32 cUCTeMaTH3aIus 3HaHUM U yMEeHU!

1o Kypcy uHpopmaTuku § kiacca /

https://m.edsoo.ru/8a17b456
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https://m.edsoo.ru/8a17ad6c
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Bcepoccuiickas npoBepoyHas
pabota

Amnanus anroputmoB. Onpenenenue
33 BO3MOXHBIX PE3YJIbTATOB paOOTHI

AJIropurMa 1npu 3alaHHOM
MHOXKECTBC BXOAHBIX JaHHBIX

bubmmorexa [{OK
https://m.edsoo.ru/8al7afab

Ananu3z anroput™MoB. Omipesienienre
34 BO3MOXXHBIX BXOJHBIX JaHHBIX,
HpI/IBOHﬂHlI/IX K )laHHOMy

pe3yabTaTy

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34



https://m.edsoo.ru/8a17afa6

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To reme «TeopeTnueckue 0CHOBBI HH(POPMATHUKID)

1.1

ITosscaaTe Ha npuMepax pasjindyud MEXKAY IMO3UIUOHHBIMU U

HCEIIO3UIITMOHHBIMU CUCTEMaMU CUHHCIICHUA

1.2

3anuceiBaTh U CpaBHUBATH Lienble yucna oT 0 1o 1024 B pa3nuuHbIX
MO3UILMOHHBIX CHCTEMaxX CcyHcleHus (C ocHoBaHusMH 2, 8, 16),

BBITIOJIHATH apI/I(bMeTI/I‘—IeCKI/Ie onecpalur Haa HUMHA

1.3

PaCKpBIBaTI) CMBICTT  ITOHSATHUH «BBICKA3bIBAHHUC», <«JIOTHYCCKadA

onepanusa», «JIOrM4€CKOC BEIPAKCHHUCH

1.4

3anuceIBaTh JIOTHYCCKUC BBIPAXCHUSA C HCIIOJIB30BaHHUEM
JU3BIOHKIIMHY, KOHBIOHKIUKW W OTpULAHUA, OIIPCACIIATE HCTUHHOCTD
JJOTHYCCKUX BBIpa)KCHI/If/'I, €CJIM HU3BECTHbI 3HAYCHHA HWCTHHHOCTH
BXOOAIIUX B HETO IICPEMEHHBIX, CTPOUTH Ta6J'II/II_IBI HCTHHHOCTH JIA

JJOTHYCCKUX BBIpa}KCHI/Iﬁ

[To Teme «ANTOPUTMBI U IPOTPAMMUPOBAHUE)

2.1

P ACKpPbIBATb CMBICJI MOHSITHH «HUCIIOJITHUTCIIb», «QAITOPUTMD»,
«IIporpammay, IOHUMAA pa3HULy MCEKAY yrIOTpe6J'ICHI/IeM 9THUX

TEPMHHOB B OOBIICHHOI peur U B uH(GOpMaTUKe

2.2

OnuceBaTh AJIrOpUTM pCIICHUA 3aJadd pa3IMYHbIMHA CHOCO6aMI/I, B

TOM YHUCJIC B BUAC OJIOK-CXEMBI

2.3

COCTE[BJ'ISITL, BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBKOTCPEC HCCIIOKHBIC
AJITOPUTMBI € UCITIOJIB30BAHUCM BETBJICHUU U [TUKJIOB JIJIS YIIpaBJICHUA

HUCIIOJTHUTCIIAMHA

2.4

Hcnonp30BaTh KOHCTAaHTBI U NEPCMCHHLBIC PA3JIMYHBIX THUIIOB
(‘-II/ICJ'IOBLIX, JJOTHYCCKUX, CI/IMBOJ'IBHBIX), a TAaKXC COJACpIKAIIUC HUX

BbIPpAKCHHS, UCTIOJIB30BATh OIICPATOP MPUCBANBAHUA




2.5

Hcnonp3oBath mpu pa3pabOTKE MpOTpamMM JIOTHUYECKUE 3HAYCHUS,

orcpali U BbIPAKCHHA C HUMU

2.6

AHaHI/ISI/IpOBaTb MNPCAJIOKCHHBIC  AJITOPUTMBI, B TOM  YHCIIC
OIIpCACIIATD, Kakuc€ pe3ylibTaThbl BO3MOJHBI IIpH  3aJaHHOM

MHOXECTBC UCXOJHBIX 3HAYCHWH

2.7

Co3maBaTh W OTJQXHBaTh NPOTPAaMMBI HAa OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkosibHbii
AnroputMudeckuil SI3BIK), peaTM3YIONINE HECIIOKHBIE AJITOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C WCIOJH30BAaHUEM IMKIOB |
BETBJICHUH, B TOM YHCJIE PEATU3YIOIIHE TPOBEPKY JCITUMOCTH OJTHOTO
[EeJIOTO 4YHclia Ha JpYyroe, IMPOBEPKY HATypalbHOTO 4YHWCIIa Ha

MIPOCTOTY, BBIJIENEHUS (P U3 HATYpaIbHOTO YUCIIA

IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

TeopeTnueckre 0CHOBBI HHPOPMATHKU

1.1

Heno3uimonHsle U MO3ULIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHHE.
Pa3Bépuyras gopma 3anucu uncna. [lepeBoa B IeCATUYHYIO CUCTEMY YHUCEIL,

3aIIMCAHHBIX B JPYTUX CUCTEMAX CYHUCIICHHUA

1.2

Pumckas cucrema cuncieHHs

1.3

I[BOI/I‘IHaSI CHUCTEMA CUYMUCIICHUA. HepeBoz[ HOCJIbIX YUCCII B IIPpEACiIaxX OT 0 a0
1024 B ABOWYHYIO CUCTEMY CUYHCJIICHUS. BOCBMepI/I‘lHaﬂ CHUCTCEMa CUHCIICHHA.
HepeBon YuCCJl U3 BOCBMCpH‘IHOﬁ CUCTCMbI B ABOUYHYIO MU JACCATUYHYIO
CHUCTCEMBbI H O6paTHO. H_ICCTHaI[I_IaTepI/I‘{HaH CHUCTEMA CYHUCICHHA. HepeBon
YuCCJI H3 HICCTHaI[HaTepI/I‘IHOfI CUCTCMbI B JIBOMYHYHO, BOCBMCPHYHYIO U

ACCATUYIHYIO CUCTCMBI U O6paTHO

1.4

ApI/I(I)MeTI/I‘leCKI/Ie onepannu B JBOUYHON CHCTEME CUHCICHUS

1.5

Jlornueckue BbICKAa3bIBaHM . Jlornueckue 3HAYCHUA BBICKA3bIBaHMH.
3HCMCHTapHLIe U COCTaBHBIC BBICKa3bIBaHH. Jlormdeckue Oomicpalluu: «m»
(KOH’LIOHKL[I/IH, JJOTHYCCKOC yMHO)KCHI/IC), «KUIIN» (,Z[I/I3’LIOHKLII/I$I, JJOTHYCCKOC
CJ'IO)KeHI/Ie), «HE» (HOFI/I‘{CCKOC OTpI/II_IaHI/Ie). HpI/IOpI/ITeT JJOTHYCCKUX

onepaunﬁ. OHpeI[eJ'ICHI/IC HCTUHHOCTU COCTABHOI'O BBICKA3bIBAHUSA TIPpU




HU3BCCTHBIX 3HAUCHUAX HNCTUHHOCTHU BXOJJAIIUX B HCETO J3JICMCHTAPHBIX

BBICKa3bIBaHUI

1.6

Jlornueckue BblpakeHus. [lpaBuna 3amMcH  JOTMYECKUMX — BBIPAXKEHUMU.

[locTpoenune Tabaul HICTUHHOCTH JIOTMYECKUX BbIPAXKEHUI

1.7

Jlornueckue 31eMeHTHI. 3HAKOMCTBO C JIOTUYCCKUMHU OCHOBaMU KOMIIBIOTECpa

ANropuT™MbI U IPOrpaMMHpPOBaHUE

2.1

[lonste anropurma. McnoaHuTenu aaropuTMoB. AJIFOPUTM Kak IUIaH

YIIpaBJICHUA UCITIOJTHUTCICM

2.2

CgoiictBa asiroputma. CriocoObl 3anucu aroputMa (CI0OBECHBIH, B BUe 0JIOK-

CXEMBI, porpamMmma)

2.3

AnropuTMHuuYecKkrue KOHCTPYKIMU. KOHCTpykiusi «ciaemoBanuey. JIMHEHMHBIN
anroput™M. OrpaHMYEHHOCTh JIMHEHMHBIX QJITOPUTMOB: HEBO3MOYKHOCTh
MPEyCMOTPETh 3aBUCUMOCTh MOCJIEI0BATEILHOCTH BBIMOJHIEMBIX JEHCTBHI

OT UCXOOHBIX JAHHBIX

2.4

KoHcTpykiusi «BeTBieHHE»: TMOJIHAA U HemosiHas (opMbl. BreimonHeHue u
HEBBITNIOJIHEHHE YCIOBUS (MCTUHHOCTh U JIOKHOCTh BbICKa3bIBaHus). [IpocTeie

" COCTaBHBIC YCIIOBHA

2.5

KoHcTpykiusi «1moBTOpeHHE»: LMKIBI C 3aJaHHBIM YHCIIOM TOBTOPEHUH, C

YCIIOBHUEM BBIINIOJIHCHUA, C HCpCMCHHOfI OUKJIa

2.6

Pa3pabotka s (opMambHOrO HUCHOJHUTENS AITOPUTMA, MPHUBOJISIIETO K
TpeOyeMoMy pe3yibTaTy MpH KOHKPETHBIX MCXOIHBIX NaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJTOPUTMOB C HCIOJb30BAaHUEM IIMKIOB M BETBIICHUH s
yrpaBiaeHUs (POpPMaIbHBIMH HCIOJHUTENAMU. BBINOIHEHHE alrOpUTMOB

BPYYHYIO U Ha KOMIIBXOTEPEC. CHHTaKCHYECKHUE U JIOTHYECKHE OIMOKH. OTKa3bI

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkosibHbIi
Anropurmuueckui f3pik). CucremMa mporpaMMHUpPOBAHUS: PEIAKTOpP TEKCTa

Imporpamm, TpaHCJIATOP, OTIIaAUUK

2.8

HepeMeHHaﬁ: THUII, HWMs, 3HAYCHUC. I_IGJ'ILIG, BCIICCTBCHHBIC W CHMBOJIBHBIC

TNICPEMCHHLIC

2.9

OnepaTop IpucCBarvBaHUs. ApI/I(I)MeTI/I‘ICCKI/Ie BBIPAXKCHUA MW TIOPAHOK HX
BBIYUCIICHUA. Onepaum/l C OCJIbIMHU 4YHUCJIaMHU:. NOCJIOYUCIICHHOC OCJIICHHUC,

OCTAaTOK OT JCIICHHUA. HpOBepKa ACIIMMOCTH OJHOI'O IEJIOTO YHCJia Ha APYroc

2.10

BerBaenns. CocraBHbIC YCJI0BHUA (SaHI/ICB JOTNYCCKHUX BBIpa)KCHI/Iﬁ Ha

HU3y4acMOM  A3BIKC HpOFpaMMI/IpOBaHI/ISI). Haxoxnenue MHUHUMYMa U




MakCUMyMa M3 JBYX, TpEX M 4YeTbIpEX uyucen. Pemenue KBaapaTHOro

YpaBHCHHA, UMCIOLICTO BECIICCTBCHHBIC KOPHU
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I[I/IaHOFOBaH OoTJIagKa IIporpamm: IMOMIAroBOC€ BbIIIOJHCHUC, I[IPOCMOTP

3HAUYCHHUH BCINYHH, OTJIZlI[O‘-IHBIﬁ BBIBO/, BI)I60p TOYKH OCTaHOBA

2.12

Hukn ¢ ycmoBueMm. AnroputM EBKimma Uis HAXOXICHHS HAUOOJBIIETO
00111eT0 AETUTENS IBYX HATYpPAIbHBIX ynce. Pazouenue 3anucu HaTypaJIbHOTO
YuCia B MO3UIITMOHHON CUCTEME C OCHOBaHMEM, MEHBIIIUM WK paBHBIM 10, Ha

OT/IeNbHbBIE LU PHI

2.13

[ukn ¢ nepeMeHHON. ANTOPUTMBI TPOBEPKH IETUMOCTH OJJHOTO LIEJIOTO YHCIIa

Ha JIpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA TPOCTOTY

2.14

O6paboTka CUMBOJIbHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHbIE.
[TocumBonbHass 00paboTka cTpok. [Toacd€r yacTOTHl MOSBICHUS] CUMBOJIA B

ctpoke. Berpoennsie GyHKIMN 1151 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXHBIX pPe3yJbTaTOB pabOThl aJrOpUTMa HpU 33JaHHOM
MHOKECTBE BXOJHBIX JAHHBIX, OINpPEIEICHHE BO3MOKHBIX BXOJHBIX JAHHBIX,

MPUBOIALINX K TAHHOMY PE3yJIbTaTy




MPOBEPSIEMBIE HA OI'D IO UHO®POPMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl 0CHOBHOI0 0011ero o0pazoBanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATBD)

1.1

Brnanenue OCHOBHBIMH TOHSATHSIMU: UWHQOpMalus, Tmepenaya,
XpaHeHue u 06padoTka MHGOPMAIINH, aTOPUTM, MOJIENb, TU(PPOBOI
MPOAYKT W WX HWCIOJAB30BAHUE I pEHIeHUS YU4eOHBIX W

IMPAaKTUYCCKUX 3aaa4

1.2

B.]'Ia)IeHI/Ie IOHATUAMM: BBICKA3BIBAHUC, JIOTHYECKad OIcpanus,

JIOTUYCCKOC BBIPAKCHUEC

VYMeThb

2.1

YMeHue onepupoBaTh €IUHUIAMH M3MEpPEHHs] MHPOPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavl JAaHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHHMBaTh Lienble yuciaa ot 0 o 1024 B
Pa3IMYHBIX MMO3UITMOHHBIX CUCTEMAX CUMCICHHUS C OCHOBAaHUSAMH 2,

8, 16, BBITIOJIHATH apuPMETHICCKUE OTICPALIUH HAJl HUMHU

2.3

YMeHHne KOAMpOBaTh U JIEKOJIHWPOBATH COOOIICHHS IO 3aJaHHBIM
npaBujaM; IOHUMAHWE OCHOBHBIX NPHHIIMIIOB KOJAMPOBAHMS

uHGOPMAIIMU Pa3IMYHON MPUPOIBI: TEKCTOBOM, rpaduyecKoid, ayauo

2.4

YMeHHe 3aluchiBaTh JIOTHYECKHUE BBIPpAXXCHHA C HCIIOJIb30BAHHUCM
JAU3BIOHKIKWHU, KOHbIOHKIHUW U OTpUIaHKA, OIIPCACIIATE HCTUHHOCTD
JJOTMYCCKHUX BLIpa)KCHI/II‘/'I, €CJINn HU3BCCTHBI 3HA4YCHHA HCTHHHOCTH
BXOOAIIUX B HEIr'O0 MEPEMEHHBIX, CTPOUTH Ta6J'II/ILU:>I HUCTUHHOCTH AJIA
JOTHYCCKHUX BLIpa)I(eHHfI; 3alMUCBIBAThL JIOTUYCCKUC BLIPAKCHUA Ha

HN3y4aCMOM A3BIKE ITPOTPaAMMHUPOBAHUS

2.5

YMeHHE COCTaBJISITh, BBINOJHATh BPYYHYI0O U Ha KOMIIBIOTEpE
HECJIOKHBIC  aTOPUTMBI  JUIS  YOPaBIEHUS  HMCIIOJTHHUTEISIMU
(Yepenamika, YepTE&XHUK W Jpyrue); co3faBaTh U OTJIAKHUBATH
MpOrpamMMbl Ha OJTHOM U3 SI3BIKOB MporpammupoBanus (Python, C++,

IMackans, Java, C#, IlkonbHelii AnroputmMudeckuii S3BIK),




peanu3ylonife HECIOXKHBIE aIrOPUTMBI  00paOOTKH YHUCIOBBIX
JaHHBbIX C UCIIOJIb30BaHUECM ITUKJIOB U BeTBHeHHﬁ; YMCHHC pa36HBaTb
3aJaud Ha I0J3a/1a4d, WCIOJIb30BaTh KOHCTAHTHI, NEPEMEHHbIE U
BBIPAXKCHUA Pa3JIMIHBIX THUIIOB (LII/ICJ'IOBI)IX, JJOT'MYCCKUX,
CHUMBOJIbHBIX);  QHAJIM3UPOBATh  HPEUIOKEHHBIH  AITOPUTM,
ONpCAC/IAATb, KaKWC€ pPE3ylbTaTbl BO3MOXHBLI TIIpU 3aJaHHOM

MHOXECTBC HCXOJHBIX 3HAYCHWH

2.6

YMeHHe 3amucaTh Ha H3y4aeéMOM SI3BIKE IPOrPaMMHUPOBAHMS
JIITOPUTMBI IIPOBEPKH JEIMMOCTH OJHOTO LIEJIOr0 YHUCia Ha JPYToe,
MIPOBEPKU HATYpPaAJIbHOTO YUCIIA Ha MPOCTOTY, BbAEICHUS Ubp U3
HaTypaJbHOI'O YHUCJA, MOMCK MAaKCUMMyMOB, MHHMMYMOB, CYMMBI

YHCIOBOM MOCJIEIOBATEILHOCTH

2.7

Biianenne yMeHneM OpHEHTHPOBATHCS B HEPAPXUUECKOU CTPYKTYpeE
(daiimoBoit  cuctemsbl, pabotrath ¢  (alIOBOM  CHUCTEMOI
MIEPCOHAJIBLHOTO KOMIIBIOTEPA C MCIOJIb30BAHUEM T'papUuecKoro
uHTepdeiica, a MMEHHO: CO34aBaTh, KONUPOBATh, IEpeMeEIlaTh,

MepEerMEHOBBIBATh, YAAJIATh U apXUBUPOBATH (ailsibl U KaTaaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHUAMU u HaBbIKaMH HCIIOJIBb30BaHUA
I/IH(l)OpMaI_[I/IOHHI)IX N KOMMYHHKAIIMOHHBIX TEXHOJIOTHit JJIs1 TIOMCKa,
XpaHCHH, O6pa6OTKI/I " IEpeaadyn MU aHalIn3a pPa3jIddHbIX BHIOB

uHbopmauu

2.9

YMeHue BBIOMpaTh Croco0 Mpe/ICTaBICHHsI TaHHBIX B COOTBETCTBHH
C TMIOCTABJICHHOM 3a7a4yeil (TaOJIUIIbI, CXEMBbI, TPaQHKH, JUATPaAMMBbI)
C UCIOJb30BAHUEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CPEJICTB

00pabOTKH JaHHBIX

2.10

YMmenue ¢opmanuzoBath W CTPYKTYpHUpPOBaTh HUHGOpPMAIIHUIO,
UCIIONIB3YSl JJIEKTPOHHBIE TaOMuIbl Juis oOpabOTKW, aHanmu3a |
BU3yAJIM3allMM YMCIIOBBIX JAHHBIX, B TOM YHUCJIE C BBIJICICHUEM
nUamna3oHa TaONWIbBI W YHOPSAOYHUBAHUEM (COPTHPOBKOM) €ro
AJIEMEHTOB; YMEHUE MMPUMEHSTH B AJEKTPOHHBIX TabIUIaX (OPMYIIbI
JUIs  pacdy€TOB C HCIIOJIL30BAHHEM BCTPOEHHBIX  (DYHKIIHIA,
a0COJIIOTHOM, OTHOCHUTEJIBHOMH, CMeILIaHHOM aJpecanuu;
WCIOJIb30BaTh  DJIEKTPOHHBIE  TAOMMIBI  JUISI  YUCJICHHOTO
MOJIEJIMPOBAHMUS B MPOCTBIX 3aJayax W3 Pa3HbIX M[PEIMETHBIX

oOnacren




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA OI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Hudposas rpaMOTHOCTH

@aitnibl u nanku (katasoru). [IpuHumnel nocrpoeHust (aiaoBbIX
cucreM. [lonnoe ums ¢aiina (nanku). Ilyts x ¢daiiny (nmanke). Pabora
c (ailimamMu M KaTaJloraMH CpPEJCTBAMH OIEPALMOHHON CHCTEMBI:
H#HH#Par###1.1 CO3/IaHUE, KOMHpPOBaHWE, TMEpPEMENICHUE, IEPEUMEHOBAHUE U
ynanenue (aitioB u manok (karanoroB). Turmsl Qaitnos. CBoiicTBa
¢aitnoB. ®@aitnoBeiii  MeHemkep. [louck daitnoB cpeacrBamu

OIEPAlMOHHOW CHCTEMBI

OO6beuHeHne KOMITBIOTEPOB B ceTh. CeTh HTEpHET. Beb-cTpanuna,
BeO-caiiT. CTpykTypa ampecoB BeO-pecypcoB. bpaysep. Ilonckossie
1.2 cucteMbl. [louck wuHOpMaAIMM MO KITIOYEBBIM CIIOBaM H  TIO
n3o0pakeHuto. JloctoBepHOCTh HWH(POpPMAIUM, TIOJYYCHHOU U3

Hurepuera. IP-aapeca y3108. CeTeBoe XpaHeHHE JTaHHBIX

2 Teopernueckre 0CHOBBI HHHOPMATHKU

JIMCKpPEeTHOCTh JaHHBIX. BO3MOXXHOCTH OINUCAaHUS HEMPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocTh andaButa. [[BonuHbI andaBHT.
KonuuectBO  BCEBO3MOXKHBIX ~ CIIOB  (KOJOBBIX  KOMOWHAIUH)
¢ukcupoBaHHON MHBI B ABoMYHOM andasute. [IpeoOpasoBanue
aroboro andaButa K ABOUYHOMY. KOJIMYECTBO pa3IUYHBIX CJIOB
21 (ukcHpoBaHHOMN JIMHBI B ajidaBUTE OMPeIeIEHHON MOIIHOCTH.

' KoaupoBanue cuMBOJIOB OAHOTO ai(aBUTa C MOMOIIBIO KOJOBBIX
CIIOB B JpyroM aindasure, KojoBass TalOnMua, JIEKOJUpPOBAHUE.
KonupoBanue texcroB. PaBHOMepHBIM kon. HepaBHOMeEpHBI KoOA.
Komupoka ASCIIl. BocbmuOutHbie xkoaupoBku. IloHstTe o0
xoaupoBkax ~ UNICODE.  JlexomupoBanue  cooOuieHudt ¢

HCIIOJIb30BAHUEM PaBHOMCPHOI'O u HEPaBHOMCPHOT'O KoJa.

WNudopmanoHHbIil 00bEM TEKCTa

99 Nudopmanronueiii 006€M JaHHBIX. BUT — MUHUMAaNbHAs €IWHUIA

KOJIHNYCCTBAa HH(bOpMaIlHH — OIBOWYHBIM paspsa. Enqunuist HU3MCPCHUMA




MH(OPMAIIMOHHOTO 00BhEMA NaHHBIX. but, 6aliT, kKuoOalT, Merabaur,
rurabaidt. CKOpOCTh Tepefayd JaHHBIX. EJMHHUIBI CKOPOCTH

nepcaaun JaHHbIX

2.3

KomupoBanue npera. L[BeroBeie monenmu. Monens RGB. 'myOomna
KoaupoBaHus. [Tanurpa.

PactpoBoe u BekTOpHOE mpencTaBieHue u3oOpakeHui. I[lukcensb.
Onenka wuH(pOpMaMOHHOTO 00BEMa TrpaduYecKux MaHHBIX JUIS

pacTpoBOTo M300paKEHUs
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Konnposanue 3Byka. PaspsgHocTs u 4dactoTa 3anucu. Kommuectso
KAaHAJIOB 3aIIUCH.
OHGHKa KOJIMYCCTBECHHBIX napamMeTpoB, CBs3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (ailiioB

2.5

Hemno3urmonHple W MO3UIIMOHHBIE CHUCTEMBI CUHCICHHs. AJ(aBHT.
OcnoBanne. Paspépryras Qopma 3amucu uuncna. IlepeBog B
ACCATUYHYIO CHUCTEMY YHUCCII, 3allMCAHHBIX B JPYrHX CHUCTEMaAxX
CUMCTICHUSI.

Pumckas cucremMa CUHCICHHS

2.6

JIBonuHas cucreMa cuucienus. [lepeBos 1enbix yncen B mpeaesiax oT
0 1o 1024 B 1BOMYHYIO cCUCTEMY cuuciieHns. BocbMepruuHas cucrtema
cuncnenus. [lepeBos uncen u3 BOCbMEPUYHON CHCTEMbI B IBOUYHYIO
U JIeCATHUHYIO cucTeMbl U oOpaTHo. lllecTHaauarepuyunas cucrema
cuncnenus. IlepeBoa dyucen U3 IIECTHAALIATEPHUYHON CHCTEMBI B
JBOMYHYIO, BOCBMEPHUYHYI0 U JACCATUYHYIO CHUCTEMBI U OOpAaTHO.

ApI/I(bMCTI/I‘IeCKI/Ie oIIcpanu B ,HBOH‘IHOﬁ CUCTCMC CUUCICHUA

2.7

Jlornueckue BhICKa3bIBaHMS. Jlormueckue 3HaUC€HUS BBICKA3BIBAHHMU.
9J'ICMCHTapHLIe M COCTaBHbBIC BhICKa3bIBaHUS. JIornueckue OIICpanum:
«Hm» (KOH’BIOHKI_[I/IH, JJOTHYCCKOC YMHO)KGHI/IG), «HUIIN» (I[I/IS’LIOHKI_II/ISI,
JOTHYCCKOC CJ'IO)KCHI/IC), KHE» (J'IOF HNYCCKOC OTpI/II_IaHI/Ie). HpI/IOpI/ITeT
JOTHYCCKUX onepaunﬁ. OnpeﬂeneHI/Ie HUCTUHHOCTH COCTAaBHOTO
BbBICKa3bIBaHUs, €CJIM M3BCCTHBI 3HAUYCHUA MCTHMHHOCTH BXOJAIINX B
HEro 3JICMCHTAPHBIX BBICKa3bIBaHUM. Jlormdyeckue BBIPAKCHHUA.
HpaBI/ma 3alluCu JIOTHYCCKHX BBIpa)KeHHﬁ. HOCTpOGHI/IC Ta6J'II/II_[

HCTHHHOCTH JOTHYCCKUX BBIpa)KCHI/Iﬁ

2.8

Jlorndeckne »iaeMEHTBI. 3HAKOMCTBO C JIOTHYCCKHMMH OCHOBaMHM

KOMIIBKOTCPA




2.9

HenpepeiBHble U AucKpeTHble Mojenu. murannoHHblE MOZAENH.
Urposbie Mozenu. OneHka ageKBaTHOCTH MOJENIN MOJECIUPYEMOMY

00BEKTY H LIEJISIM MOJICITMPOBAHUS

2.10

Tabnuunbie moaenu. Tabnuia kak mpeacTaBiIeHUe OTHOIICHUS. ba3sl
naHablX. OTOOP B TAaONHIE CTPOK, YIOBJICTBOPSIONIMX 3aJaHHOMY

YCIIOBUIO
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I'pap. Bepmmna, pebpo, myrs. OpHEHTUpOBaHHbIE U
HeopueHTUpoBaHHbIe Ipadbl. [Inuna (Bec) pedbpa. BecoBast marpuia
rpada. JnuHa myTi Mexay BepiirHaMmu rpada. [lonck ontumanbHOTO
nytu B rpage. HauanbHas BepiinHa (MCTOUYHUK) U KOHEUHAas BEpIIMHA
(cToK) B OpreHTHPOBAaHHOM Tpade. Beruucienune koJnyecTBa myrei B

HaIpaBJIEHHOM aIlUKJINYECKOM Tpade

2.12

HepeBo. Kopens, BepmumHa (y3em), jauct, pebpo (myra) aepesa.
Bricota nepepa. IlommepeBo. Ilpumepsl MCNONB30BaHUS JIEPEBBEB.

[TepeGop BapraHTOB € MOMOIIBIO JIepeBa

ANTOpUTMBI ¥ IPOTrPAMMHPOBaHHE

3.1

CaoiictBa anroput™a. CriocoObl 3amuCcH aJropuT™Ma (CIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, TPOrpaMma).

CocraBieHue ajaropuTMOB W TMPOrpaMM C  HCIOJIb30BAHHEM
BETBJICHUII, LMKIOB M BCIOMOTATEIbHBIX aJITOPUTMOB  JJIsi
ynpasienuss ucnoiautesnem (Pobot, Uepemamka, YepT&xHUK u

apyrue). BoimosiHeHne aqropuTMOB BPYUHYIO M Ha KOMITBIOTEPE

3.2

S3eik  mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[xoIbHBIA ANTOPUTMUYECKUN SI3BIK).

Cucrema mporpaMMHUpPOBAHUS: PEJAKTOP TEKCTa  IMPOTPaMM,
TPAHCIATOP, OTIATUHUK.

[lepemennas: Tumn, ums, 3HadeHuwe. llenmbpie, BelIECTBEHHbIE U
CUMBOJIbHBIE TIEpEMEHHBIE.

Omneparop npucBanBanus. ApudMeTudeckre BhIPKEHUS U TIOPSA0K
ux BblyHcieHus. Omepanuu C HEeTbIMH YUCIAMHU: IEI0YHCIEHHOE
JieNieHue, OCTaToK OT JeneHus. BerBienus. CocTaBHBIE YCIOBUSA
(3amuch  JOTUYECKUX  BBIPOKEHUH Ha  H3y4aeMOM  S3BIKE
nporpamMmmupoBanus). Haxoxaenne MuHIMyMa

Y MakCUMyMa M3 JIBYX, TPEX U YETHIPEX unce. Perenre KkBaapaTHOTO

YpaBHCHHA, UMCIOUICTIO BCIICCTBCHHBLIC KOPHH. ]_II/IKJ'I C YCIIOBUCM.




Anroput™v  EBKimpa s HaxoXKACHUS HaumOOJBIIEro OOIIEero
JEeTUTENsl JBYX HATypalbHbIX uyHuceld. Pa3z0ueHue  3amucu
HaTYpaJIbHOTO YHCIAa B TO3ULIUOHHOW CHUCTEME C OCHOBAHHEM,
MeHbIIMM wiu paBHbIM 10, Ha otraenbHble mudpel. [ukmr ¢
NIEPEMEHHON. AJNTOPUTMBI IIPOBEPKH JEIMMOCTHA OJHOTO ILEJIOTO

qucia Ha APYyroe, IpOBEpPKU HaTypaabHOIO YHUCIIA HA MPOCTOTY

3.3

OOpaboTka CUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE)
niepemennbie. [locumBopHas 06paboTka crpok. [loacuér yacToTh
MOSIBJICHUSI CUMBOJIa B CTpoKe. BeTpoeHHble GyHKIMM 1711 00paboTKH

CTPOK

3.4

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB padOThl alropuTMa Ipu
JTAHHOM MHOKECTBE BXOJHBIX JaHHBIX, ONPEICIIEHUE BO3MOMXHBIX

BXOJHBIX JAHHBIX, IPHUBOAANINX K TaHHOMY PE3YJIbTATy

3.5

Tabnuunble BenmuuuHbl  (MaccuBbl). (OJHOMEpPHBIE  MAaCCHBBI
CocraBieHne ¥ OTJIaJKa TMPOrpaMM, pEaTU3yIOLUUX THUIIOBBIE
ITOPUTMBI 00paOOTKH OJJHOMEPHBIX YHCIOBBIX MACCUBOB, HA OJTHOM
u3 s36IKk0B mporpammupoBanust (Python, C++, ITackans, Java, C#,
[xonbHBIA  ANTOPUTMHYECKUI SI3BIK): 3alOJIHEHWE YHCIIOBOTO
MaccuBa CIIydalHBIMHM YHCJIAMH, B COOTBETCTBUH C (OPMYJION WM
nyréM BBOJA 4YHCENl, HAXOXKJEHUE CYMMBI 3JIEMEHTOB MAacCHBa,
JUHEHHBIA TMOMCK 3aJaHHOTO 3HAUYEHUsT B MAaCCHUBE, MOJACYET
JJIEMEHTOB MAacCHBA, YIOBJIETBOPSIOLUIUX 33JaHHOMY YCIIOBHIO,
HAX0JIeHHEe MUHUMAJIBHOTO (MaKCUMAaJbHOTO) 3JIE€MEHTa MAacCHBA.
CoptupoBka maccuBa. OOpaboTka MOTOKAa JaHHBIX: BBIUYKCICHHE
KOJIMYECTBA, CyMMBI, CPETHETO aprU(PMETHUECKOTO, MUHUMAJIBHOTO U
MaKCUMaJbHOTO  3HAYEHHUS  OBJEMEHTOB  IMOCJeI0BaTEIbHOCTH,

YAOBJICTBOPAIOIIUX 3aJaHHOMY YCJIOBUIO

3.6

Vnpasnenne. Curnan. OOpatHas cBs3b. [losydeHue CUTHANOB OT
IUQPOBBIX JATYMKOB (HAampuUMep, KacaHUs, pacCTOSHUS, CBeTa,
3ByKa). [Ipumepsl HCHONB30BaHUS NPUHLIMIA OOpaTHOM CBS3U B
CUCTEMAaxX YIPABJIEHUS TEXHUYECKUMH YCTPOMCTBAMH C IOMOIIBIO

JaTYUKOB, B TOM YHCJIC B p060TOTCXHI/IKC

WudopmaloHHbIE TEXHOJIOTHH

4.1

TekcToBbIie AOKYMCHTBI U HUX CTPYKTYPHBLIC 3JICMCHTbLI (CTpaHI/IL[a,

ab3ar1, cTpoka, CJI0BO, CHMBOI).




TexcToBBIN MpoIECCOpP — UHCTPYMEHT CO3/IaHUs, PENAKTUPOBAHUS U
(dhopmaTtupoBaHus TEKCTOB. [TpaBuna Habopa TEKCTa.
PenaktupoBanue Ttekcra. CBoiictBa cumBoiioB. Ilpudt. Tumst
mpudToB (pyOJeHbIe, C 3aceUKaMH, MOHOIIMPUHHEIE). [lomykupHoe
U KypcuBHOe Hauepranue. CBoicTBa a03alleB: TpaHUIIbl, a03aIHBIN
OTCTYII, UHTEpPBaJ, BbipaBHUBaHUE. [lapamerpsl ctpanunsl. Ctunesoe
dopmarupoBanue. CTpyKTypupOBaHHE HH(POPMAIMK C TOMOIIBIO
CIIUCKOB U Tabnuil. MHOroypoBHeBbIe criucku. JloOaBieHue Tabauil B
TEKCTOBblE JOKYMEHTbl. BcTaBka H300pa)keHUH B TEKCTOBBIE
nokyMeHThl. OOTekaHue u300pakeHUi TekcToM. BximroueHue B
TEKCTOBBIM JIOKYMEHT Juarpamm, (Gopmysi, HyMepaluu CTpaHHUII,

KOJIOHTUTYJIOB, CCBIJIOK U APYIrUX 3JICMCHTOB

4.2

Pactpossle pucynku. Mcnonbp3oBanue rpaguueckux NpUMUTHBOB.

Onepanuu pegakTHpoBaHUsl TpauyecKuX OOBEKTOB, B TOM YHCIE
uudpoBeix ¢doTtorpaduii: U3MEHEHHE pa3Mmepa, 00pe3ka, MOBOPOT,
OTpakeHHe, paboTa ¢ 00JacTAMH (BBIICTICHUE, KOIMPOBAHUE, 3JTUBKA
LIBETOM), KOPPEKIUs LIBETa, SIPKOCTU U KOHTPACTHOCTH. BekropHas
rpaduka. Co3znaHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEJCTBAMU
TEKCTOBOTO TIPOIECCOpAa WM APYrUX Nporpamm (TIPHIIOKCHHI).

JloGaBneHre BEKTOPHBIX PUCYHKOB B JIOKyMEHTBI

4.3

[ToaroroBka MynabTUMEIUUHBIX Tpe3eHTanuii. Cnaiin. JloGaBieHue
Ha cJaiij TeKkcTa U n300paxkeHuil. Pabora ¢ HECKOIBKUMH CIIaliIaMHU.
JloGaByieHrie Ha Ciaia ayaIuoBHU3yaldbHBIX JaHHBIX. AHUMAIIUA.

I'unepcerpinku

4.4

Turel JaHHBIX B sUCHKAX JIEKTPOHHOM Tabnuibl. PegaktupoBanue u
¢dopmarupoBanue Tabnauu. BcTpoeHHble QYHKIMHM Ui TOMCKA
MaKCUMyMa, MHUHHMYyMa, CYMMBI M CpPEIHEro apu(MeTH4ecKoro.
CopTupoBKa JaHHBIX B BBIJEIEHHOM Juana3oHe. IlocTpoeHue
auarpamMMm  (THCTOrpaMMa, — KpyroBas — Jquarpamma, TOYeudHas
nuarpamma). Beibop tuma auarpammsl. IIpeoGpazoBanue ¢opmyn
npu KomupoBaHuM. OTHOCHUTENbHAs, aOCONIOTHAs M CMelIaHHas

apecanus

4.5

Yca0oBHBIE BEIUHCICHUS B SJICKTPOHHBIX Ta6J'II/II_IaX. CYMMI/IpOBaHI/IC n

MOJICYET 3HAYCHMH, OTBEYAIOIIUX 33JaHHOMY ycioBuio. OOpaboTka




Oonpmux HAOOPOB JaHHBIX. YHUCIEHHOE MOJICIMPOBAHUE B

AJIEKTPOHHBIX TaOIUIIAX
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