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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHpoOpMaTUKE Ha YPOBHE OCHOBHOTO 0O0IEeTro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMWA K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, a takxke (penepanbHoi paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma o uHdopmaTike 1a€T NPEACTaBICHHE O 1EJISIX, 00ILIEN CTpaTeruu
0oOy4eHHMsI, BOCIUTAHUS M Pa3BUTUSL 00y4arOUIUXCsl CPEeICTBAMU MHPOPMATUKU HA
0a30BOM YpOBHE, YyCTaHaBIMBaeT oOO0sA3aTENbHOE MPEIMETHOE COJIepKaHue,
npelycMaTpUBaeT €ro CTPYKTYpPUPOBaHUE IO pa3jiesiaM U TEMaM.

[Iporpamma no uHbopMaTUKe ONpeesieT KOIMYeCTBEHHbIE U KAUYeCTBEHHBIE
XapaKTepUCTUKH YY4EOHOro Marepuaia Jisi KaX10ro rojia U3yuyeHus, B TOM YHUCIIe
JUISL CONIEP KATENIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IMIPOMEXKYTOUYHOM
aTTecTaluu oOy4aromuxcs, BCEPOCCUMCKHUX MIPOBEPOYHBIX pabor,
rOCy/1apCTBEHHON UTOTOBOM aTTECTALIMH ).

[Iporpamma no nuHpopmaTHKe SBISETCS OCHOBOM JIJIsI COCTABJICHHS aBTOPCKUX
y4eOHBIX TPOrpaMM, TEMATHUECKOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

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

dbopMHUpOBaHUE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKW HH(DOPMATHUKH, TOCTHKEHUAM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOW MPAKTHKH, 3a CUYET pa3BUTHUs TPEACTaBICHUA 00
UHGOPMAIIMK KaK O Ba)KHEHMIIEM CTPaTErH4ecKOM pecypce pa3BUTHS JIMYHOCTH,
rocy/lapcTBa, oOOIIEeCTBa, IMOHUMAHUS POJIU HWHGOPMAIIMOHHBIX IPOIIECCOB,
WH(POPMAIIMOHHBIX PECYpCOB M HMH(POPMALMOHHBIX TEXHOJOTHUH B YCIOBHUSIX
1udpoBoi TpanchopManmy MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIEeCTBA;

oOecrieueHue YCJIOBHM, CIMOCOOCTBYIOIIMX Pa3BUTHIO aJITOPUTMHUYECKOTO
MBIIIJICHUSI KaK HEOOXOAMMOTro YCJIOBHUS MPOQPECCHOHAIBHON IESTEIBHOCTH B
COBPEMEHHOM MH(OPMALIMOHHOM OOILECTBE, MPEANOaraloiero CrnocoOHOCTb
oOyuaromierocsi pa3OuBaTh CIIOKHbIE 3a7aud Ha OoJyiee MPOCThIE MOA3aJauu,
CpaBHUBATh HOBBIE 3aJla4y C 33JlayaMHU, PECIIEHHBIMHA PaHee, ONPEAENISATh aru s
JOCTH>KEHUS Pe3yIbTaTa U TaK Jaliee;

dopMupoBaHWME W pa3BUTHE KOMIIETEHIIMKA OOydYaronmuxcs B 00Jactu
WCIIOJIb30BaHUsl MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJOTHM, B TOM 4YHCIIE
3HAHWA, YMEHUW W HABBIKOB pPabOThl ¢ HWH(pOpMaNUEH, MPOrpaMMHUPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX IU(POBBIX Cpelax B YCIOBUAX OOECTICUCHUS
nH(POPMAITMOHHOW 6€30ITaCHOCTH JTUYHOCTH 00YyJarOmerocs;

BOCITMUTAHHE OTBETCTBEHHOI'0 U M30UPATETHHOIO0 OTHOIICHUS K HH(OpMaLuu ¢
y4€TOM MPABOBBIX M 3THUUYECKUX ACHEKTOB €€ PaclpOCTpaHEHUSs, CTPEMIICHUS K
MPOJOKEHUIO o0pa3oBaHus B oO0JacTh HMHPOPMAIMOHHBIX TEXHOJOTHM U



CO3HMIATEIbHON JAESITETbHOCTH C TPUMEHEHHEM CpEeACTB HH()OPMAIMOHHBIX
TEXHOJIOTUH.

HNupopmaTuka B OCHOBHOM 0011eM 00pa30BaHUN OTPAXKAET:

CYyITHOCTh HMH(DOpPMATUKM KaK HAYYHOW JUCHUIUIMHBI, H3yYarOIICH
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTH3allMU WH(POPMAIIMOHHBIX
MPOIIECCOB B PA3IMUHBIX CUCTEMAX;

OCHOBHBIE ~ 00lacTH  TpUMEHEHUs  WH(POPMATHUKH, TMPEKIE  BCETO
WH(POPMAIIMOHHBIE TEXHOJIOTHH, YIIPABICHNE U COLMANBHYIO Chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep WHOOPMATHKA W HH(POPMAIMOHHOM
JeSITeTLHOCTH.

W3ydyenne wHGOpPMATHKA  OKA3bIBAET  CYIICCTBEHHOE  BJIHMSHHE  Ha
dopmMupoBaHUE MHUPOBO33PEHHS OOYYAIOMIETOCs, €ro J>KU3HEHHYIO TO3HIIUIO,
3aKJIaJIBIBAET  OCHOBHI ~ NOHUMAaHUS  TPHHIMWIOB  (QYHKIHMOHUPOBAHUSA |
UCTIOh30BaHMsI HH(POPMAIIMOHHBIX TEXHOJOTUH Kak HEOOXOJMMOT0 WHCTPYMEHTA
NPaKTUYECKH JIOOOW JEeATENIbHOCTH ¥ OJIHOTO W3 Haumboliee 3HAYMMBIX
TEXHOJIOTUYECKUX TOCTHKECHUN COBPEMEHHOM NMBUIM3AIMU. MHOTHE TIPEIMETHBIC
3HAaHUS U CIIOCOOBI JESATEILHOCTH, OCBOSHHBIC OOYYAIOIUMUCS TMPH H3yYCHHUH
MHPOPMATHKH, HAXOAAT MPUMEHEHHE KaK B paMKax 00pa30BaTEIBHOTO TpoIiecca
OpU W3Y4YEHUW JAPYTUX NPEIMETHBIX 00JiacTell, TaKk U B HMHBIX >KU3HEHHBIX
CUTYyallUsX, CTAHOBSTCSA 3HAYUMBIMU 11 (DOPMHUPOBAHUSA KAYECTB JHYHOCTH, TO
€CTh OpUEHTHUPOBaHB Ha (HOPMUPOBAHUE METANPEAMETHBIX U JUYHOCTHBIX
PE3YNIBTATOB O0YUYECHUS.

OcHoBHBIE 3a1aun yueOHOro npeamera «MHpopmarukay — chopmMupoBath y
oOydJarommuxcs:

NOHMMAaHWE TPHUHIMIIOB YCTPOWCTBA U (QYHKIMOHUPOBAHMS OOBEKTOB
U(GPOBOTO OKPY>KEHUs, MPEACTaBICHUS 00 HUCTOPUM M TEHACHIUSX Pa3BUTHS
uH(OpMaTUKH Tieproaa udpoBoit TpaHchopMaIllui COBPEMEHHOTO 00IIECTBA;

3HAHWSI, YMEHHSI U HAaBBIKM TPAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON JEATEIBHOCTH, NI UX PEIICHUS C MOMOIIbI0 WH(OPMAIMOHHBIX
TEXHOJIOTUW, YMEHHUS W HaBBIKM (POPMATM30BAHHOTO OIMCAHUS TOCTABICHHBIX
3ajay;

0a3oBbie 3HaHHUS 00 MHGOPMAIMOHHOM MOJEIHPOBAHUU, B TOM YHCIE O
MaTeMaTHIeCKOM MOJICTUPOBAHHH,

3HAHWE OCHOBHBIX AITOPUTMUYECKUX CTPYKTYp U yMEHHE MPUMEHSATH ITH
3HAHWS NI TIOCTPOCHHS QJITOPUTMOB PEIICHUS 3a7ad MO0 WX MaTeMaTUYeCKHM
MOJICIISIM;

YMEHHUS W HaBBIKM COCTABIICHHSI TPOCTHIX MPOTPaMM IO TMOCTPOECHHOMY
QITOPUTMY Ha OJTHOM M3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS;



yMEHUS W HaBbIKM A(PGEKTUBHOIO HCIMOJb30BAHUS OCHOBHBIX THIIOB
MPUKJIIAIHBIX MPOrpamMM (MPHIIOKEHU) 0011Iero Ha3HAYeHUST U MH(GOPMALIMOHHBIX
CUCTEM JJIsSl PEIICHUS] ¢ UX MOMOIIBI0 MPAKTUUECKUX 3ajad, BiaJcHue 0a30BbIMU
HOpMaMu WH(OPMAIIMOHHOM JTHUKM M TMpaBa, OCHOBaMH HH(POPMAIIMOHHOMN
0e301acHOCTH;

yMEHUE TPaMOTHO WHTEPIPETUPOBATH PE3yJbTaThl PEIICHUS MPAKTUUYECKUX
3a/1ad ¢ TOMOINIBI0 HH(POPMAIIMOHHBIX TEXHOJIOTUM, MPUMEHSITh MOJYyYEHHBIE
pEe3yIAbTAThI B MIPAKTUUYECKOMN JEATETLHOCTH.

Henu wm 3amaum u3ydyeHuss MHOOPMATUKU HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus ONPEEISAIOT CTPYKTYPY OCHOBHOT'O COJIEp KaHUs yueOHOTro npeameTa
B BUJIE CJICIYIONIUX YETHIPEX TEMATUUECKUX Pa3/IeiiOB:

1udpoBasi TpPaMOTHOCTb;

TEOPETHUYECKHUE OCHOBBI MH(POPMATUKY;

AJITOPUTMBI U TPOTPAaMMHUPOBAHMUE;

uH()OPMaIIMOHHBIC TEXHOJIOTHHU.

Ha msyuenune nHbpopmaTuku Ha 6a30BOM ypoBHe oTBojautcs 102 uaca: B 7
kinacce — 34 ygaca (1 gac B Hepeno), B 8 kinacce — 34 yaca (1 yac B Heneno), B 9
kiacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYYEHUA

8 KUIIACC

TeopeTnueckue 0CHOBBI HH(POPMATHKH

CucreMbl CUNCICHUS

Heno3unvoHHble W  MO3ULMOHHBIE CHUCTEMbl CYHMCIEHHS.  AJ(aBHUT.
OcHoBanue. Pa3zépuyras popma 3anucu uucina. [lepeBoa B JeCATUUHYIO CUCTEMY
qucell, 3aMUCAHHBIX B APYTUX CUCTEMAX CUUCIICHUSI.

PumMckas cuctema cUuCieHus.

JIBonuHas cucteMa cunciieHus. [lepeBon menbix yucen B npenpenax ot 0 no
1024 B nBOMYHYIO CHUCTEMY CUMCIECHHMS. BocbMepuuHas CUCTEMA CUHCIICHMS.
[lepeBoa yrices U3 BOCbMEPUYHON CUCTEMBI B IBOUUHYIO U IECATUYHYIO CUCTEMBI U
oOpatHo. IlectHaanarepuunas cuctema cuucieHus. llepeBog uucen wu3
IECTHAIATEPUIHON CHUCTEMbl B JBOWYHYIO, BOCBMEPUYHYIO M JCCATUYHYIO
CHUCTEMBI U 00pATHO.

ApudmeTrnyeckre onepam B IBOUYHON CUCTEME CUUCIICHUS.

DJieMeHThl MaTeMATH4YeCKO JIOTHKH

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HAY€HUsS  BBICKA3bIBAaHUM.
DNeMEeHTapHbIE W COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omepamuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXEHHUE), «WIn» (IU3bIOHKIHUS, JOTHYECKOe
CJIIOKEHHE), «HE» (JIorMmyeckoe oTpullaHue). IIpruopuTeT JIOrM4ecKuX OIepanuil.
Onpenenenne HCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMS, €CJIM M3BECTHBI 3HAYEHUS
UCTUHHOCTHA BXOJSIIMX B HEro JJEMEHTAPHBIX BbICKa3biBaHUU. Jlormueckue
BhIpakeHUs. [IpaBuna 3ammcu JOTMYECKUX BhIpakeHUi. [loctpoeHnue Talmiy
UCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMEeHThl. 3HAKOMCTBO € JJOTHYECKUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

HcnosiHuTE M M ANTOPUTMBIL. AJITOPUTMHUYECKHE KOHCTPYKINH

[lonsitTue anroputMa. HcnoaHWUTENW aiIropuTMOB. AJNTOPUTM Kak IUIaH
yIpaBJIEHUS UCTIOJHUTEIIEM.

CaotictBa anroputma. CriocoObl 3aMiCcH alropuT™Ma (CII0BECHBIH, B BUE OJI0K-
CXEMBI, POrpamMma).

AnroputmMuueckre KOHCTpYKUMH. KoHCTpykuus «cnenoBanue». JIMHENMHbIN
anroput™.  OrpaHM4YeHHOCTh  JIMHEHMHBIX  aJrOPUTMOB:  HEBO3MOXKHOCTD
MPEAYCMOTPETh 3aBUCUMOCTb IMOCJIEAOBATEIbHOCTH BBIMOJHIEMBIX JEUCTBHI OT
HCXOJIHBIX JTaHHBIX.

KoHcTpykiusi «BeTBIIeHHE»: MOJHAs W HemnoJiHas (opmbl. BeinogHeHue u
HEBBINOJIHEHUE YCIOBUSI (MCTUHHOCTh U JIOXKHOCTh BbICKa3biBaHUs). [IpocTeie u
COCTaBHBIE YCIIOBHSI.



KoHCcTpyKIusi «IOBTOpPEHUs»: HUKIBI C 3aJaHHBIM YKHCJIOM MOBTOPEHUH, C
YCJIOBUEM BBITIOJIHEHUS, C IEPEMEHHOM ITUKJIA.

Pazpabotka 111 popMalIbHOTO HWCIHOJIHUTENS aJIrOpUTMa, MPUBOSIIETO K
TpeOyeMoMy pe3yJbTaTy MpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C MCIIOJIb30BAHUEM IIUKJIOB M BETBJICHUM JIJIsl YIIPABICHUS
dbopManbHBIMU HCTOJHUTENAMH, TakuMU Kak PoOot, Uepenamka, UepTéxHUK.
BrinonHeHue anropuTMoB BpY4YHYHO M Ha KommbioTepe. CHHTaKCHYECKHE U
moruueckue omuoku. OTKa3bI.

A3BIK NpOrpaMMupoOBaHus

S3eik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoibHbIi
AnroputMHYeCcKU A3bIK).

Cuctema mnpOrpaMMUPOBAHMS: PEIAKTOP TEKCTa MPOrpaMM, TPAHCIATOP,
OTJIATYUK.

[lepemennas: tun, uMms, 3HadyeHue. Llenbie, BelIECTBEHHbIE U CUMBOJIbHbBIC
NIepeMEHHBIC.

OnepaTop mnpucBavBaHus. Apu(PMETHUECKHE BBIPAXKEHHUS M TOPSIAOK HX
BbIYKCIIeHUs. Orepaiuy ¢ NeIbIMU YUCIaMU: eJTIOYUCIICHHOE JIeJICHUE, OCTATOK OT
JICJICHMUS.

BerBnenusa. CocTaBHble YyCIOBHUSL (3alUCh JIOTMUECKUX BBIPAXKECHUN Ha
U3y4aeMOM SI3bIKE TporpaMMHpoBanus). Haxox1eHne MUHUMyMa 1 MaKCUMyMa U3
IBYX, TpEX M YeThIpEX uyucen. PelieHue KBaJpaTHOTO YpPaBHEHUS, HMEIOIIETO
BEILECTBEHHbIE KOPHHU.

JluanoroBas OTJIaJKa TMPOrpaMM: TMOLIATOBOE BBINOJHEHHE, MPOCMOTP
3HAUYEHUN BETUYHH, OTJIAIOYHBINA BHIBO, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycrmoBueM. AnroputM EBKiMma s HaxoXIeHHUs HauOOJBIIETO
oOIIero nenuTens ABYX HATypajbHBIX uuces. Pa3OueHue 3amucu HaTypalbHOTO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIMM WU paBHbIM 10, Ha
oTIeIbHbIC UDPHI.

Hukn ¢ nepeMeHHOoil. AITOPUTMBI POBEPKU JIEIUMOCTH OJTHOTO L[EJIOr0 Yncia
Ha JIpyroe, IpOBEPKU HATYPAIBHOTO YKCIIa HA TPOCTOTY.

O0paboTka CUMBOJIBHBIX NaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHAs 00paboTKa CTPOK. [10/1CUET YaCcTOTHI MOSBICHNUS] CHMBOJIA B CTPOKE.
Berpoennsie GyHkmum aiist 06pabOTKH CTPOK.

AHaJIn3 aJIrOpuTMOB

Onpenenenne BO3MOXKHBIX PE3YIBTATOB PAOOTHI aNropuTMa MPU JTAHHOM
MHOXECTBE BXOJHBIX [IaHHBIX, OMNPEIEIICHHE BO3MOXKHBIX BXOJHBIX JIaHHBIX,
MPUBOASIIUX K TAHHOMY PE3yJbTaTy.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH HAa YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
HaIpaBJICHO Ha JOCTH)KEHUE OOYYaIOUIMMHCS JIMYHOCTHBIX, METANpEeIMETHBIX U
MPEAMETHBIX Pe3yJIbTATOB OCBOCHUS COZIEp KaHUsl y4eOHOTO TIpeIMETa.

JIMUHOCTHBIE PE3YJIBTATbDI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HaA peEIIeHUEe 3ajad
BOCIIUTAHMS, PA3BUTUS U COLMAIU3AIMU OOYYalOlUXCS CPEeJACTBAMU y4eOHOTO
npeaMeTa.

B pesynbrate uszyuenus wHGOPMATUKH Ha YPOBHE OCHOBHOI'O OOIIETro
oOpaszoBanus y obOyuatromierocss OyayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIC
pe3yIbTaThl B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY U
HAy4YHOMY HaCJIeJIMI0, TOHUMaHUe 3HaueHUss MHPOPMATUKH KaK HAYKU B >KU3HH
COBPEMEHHOI'0 OOIIECTBA, BIAJICHUE JIOCTOBEpHON HWH(OpMaIlHMEll O MepeoBhIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIDKEHHMSIX B 00JacTd UWHOOPMATHUKU H
MH(POPMAIIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1udpoBoi TpaHchopMaIK COBPEMEHHOTO O0IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpHUEHTAIUsl Ha MOpaJbHbIe IIEHHOCTU U HOPMBI B CUTYaI[MsIX HPAaBCTBEHHOT'O
BbIOOPA, TOTOBHOCTH OIICHHBATh CBOE MOBEJICHHUE U MOCTYIIKH, a TAK)KE IMMOBEICHNE
Y TIOCTYIIKH JAPYTUX JIIOACH C TO3UIIMU HPAaBCTBEHHBIX M MIPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCIEACTBUH TIOCTYNKOB, aKTHMBHOE HEMNPUATHE aCOIUATbHBIX
MOCTYIIKOB, B TOM unciie B IHTepHeTe;

3) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEICTAaBICHUE O COIMAIBHBIX HOPMaX H TIPAaBWIIAX MEKIMIHOCTHBIX
OTHOIICHHH B KOJIJIEKTUBE, B TOM YHCJIE B COLIMATBLHBIX COOOIIECTBAX, COOIIIOICHNE
MpaBuiI 0€30MACHOCTH, B TOM YKCJIE HABBIKOB O€30MaCHOTO MOBEICHUSI B UHTEPHET-
cpene, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM ACSATEILHOCTH MPH BBHITOJTHEHUH
y4eOHBIX, TTO3HABATEIBHBIX 3324, CO3JaHUU yUEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHMMAHUIO U B3aHMMOMOMOIIH B MpoOIecce 3TOW yueOHOM NesITeNbHOCTH,
TOTOBHOCTh OIIEHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOUX TOBAPHUILEH C TO3ULINU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

4) HeHHOCTell HAYYHOI'0 NO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEJICTABICHUN 00 HHpoOpMaIuu,
WH(OPMAITMOHHBIX mporeccax u WH(GOPMAITMOHHBIX TEXHOJIOTHSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO PAa3BUTHUS HAyKW U OOIIECTBEHHOM



MIPAKTUKHU U COCTABIISIIOIIMX 0a30BYI0 OCHOBY JIJIsl IOHUMAHUS CYUTHOCTA HAYYHOU
KapTUHBI MUPA;

MHTEepeC K OOYy4YeHHI0 M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHHI0, OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH H
yYpOBHSI 00y4YeHUs B JaibHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHM HCCIIEOBATEIbCKOW J€ATEIbHOCTH,
YCTAHOBKAa Ha OCMBICJIICHHE ONBITa, HAONIOACHHM, IMOCTYNKOB M CTPEMJICHHUE
COBEpIIEHCTBOBATh NYTH JOCTH)KEHUS HWHIUBUAYAILHOTO W KOJUIEKTUBHOTO
0J1aronoayyus;

c(OpMHPOBAHHOCTh MH(POPMAIMOHHOM KYJNBTYPhl, B TOM YHUCJIE HABBIKOB
CaMOCTOSTEIIbHON paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypoil,
pa3HooOpa3HbIMU CpeACTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHH, a TakkKe yMEHHS
CaMOCTOSITEJILHO OINpPEACNATh 1IeJIM CBOET0 OOy4YeHHUs, CTaBUTh U (HOPMYIUPOBATH
Juist ce0si HOBBIE 3ajjaud B yu€0e M TMO3HABATEIbHOM JEATEIBHOCTU, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH MO3HABATENbHOMN A TEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHME IIEHHOCTH KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 3J0pOBBIM 00pa3 >KM3HU, B TOM 4YHCIE M 3a CUET OCBOCHUS H
coOmroieHust TpeboBaHUi 0€30MacCHOM dKCIUTyaTaIlluu CPeACTB MUHPOPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTH;

6) Tpy10BOr0 BOCIIMTAHMS

UHTEpEeC K TMpaKTHUYEeCKOMY H3yudeHuto mpodeccuit u Tpyna B cdepax
npodeccruoHaIbHOM NEATEIIbHOCTH, CBSI3aHHBIX c UH(OPMATUKOM,
IpOrpaMMHUpPOBAaHUEM M WH()OPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTIKEHUAX HAyKH MHPOPMATUKU U HAYYHO-TEXHHUUECKOTO MPOTpecca;

OCO3HAHHBIK BBHIOOP W  TOCTPOEHHWE HHIWBUIYAIBHOW  TPAeKTOPHUHU
00pa30BaHus U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOIIIECTBEHHBIX HHTEPECOB
¥ TOTPEOHOCTEH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HAHME IJI00AJIBHOIO XapakTepa 3KOJOTMYECKMX IpoOJeM M IMyTed HX
pelieHusi, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH WH(DOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

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

OCBOCHHE OOYYAarOUIMMUCS COLMAIBHOIO OIbITAa, OCHOBHBIX COLMAJIBHBIX
poJiel, COOTBETCTBYIOUIMX BEAYIIEH IEATEIbHOCTH BO3pacTa, HOPM M IPaBHII
OOIIECTBEHHOT0 TIOBEIeHUS, (POPM COLMAILHON KU3HU B TPyIIax U COOOIIECTBAX,
B TOM YHCJI€ CYLIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.
METAINIPEAMETHBIE PE3YJIbTATHBI



MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO HHPOpPMATUKE
OTpakalOT  OBJIAJICHUE  YHHUBEpPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSMU  —
ITIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHS

ba3oBble JiornyecKkue NecTBUA:

yMEHUE OMNpeJeNsiTh TMOHATHS, CO3/JaBaTh OOOOIIEHUS, YCTaHaBJIMBAThH
aHaJIOTUH, KJIaCCU(PUIIMPOBATH, CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPUH
Ul KIaccu(UKalUM, yCTaHABIWBATH MPUUYMHHO-CIEICTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKHUE PACCYXKJICHHUS, JIeJIaTh YMO3aKII0ueHUs (MHIYKTUBHBIC, 1€TYKTHUBHbIE
Y TI0 aHAJIOTHU) U BBIBO/IBI;

yMEHHE CO37]aBaTh, MPUMEHITh M MPEOOPa3OBHIBATH 3HAKM W CUMBOJIBI,
MOJIEJIM M CXEMBI JIJIsl pelIeHusl YIeOHBIX U TTO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITEJILHO BBIOMPAThH CIOCOO pelieHus yueOHOW 3ajauu (CpaBHUBATH
HECKOJIbKO BAapUAaHTOB peEIICHUs, BHIOMpATh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbckue qeicTBUS:

dbopMynUpoBaTh BOMPOCH], (DUKCUPYIOUIUE pPa3pblB MEXAY peaqbHbIM U
KEJIaTeTbHbIM COCTOSTHUEM CUTYyaIluHl, 00BhEKTa, U CAMOCTOATEIbHO YCTAHABINBATh
UCKOMOE U JaHHOE;

OLICHMBATh HA MMPUMEHUMOCTH U JJOCTOBEPHOCTh MH(MOPMAIINIO, TIOTYUYEHHYIO
B XOJI€ UCCIIEIOBAHMS;

IPOrHO3UPOBATH BO3MOXKHOE JalibHEHIIIEe pa3BUTHE MPOLIECCOB, COOBITUN U
UX TOCIEICTBHS B QHAJOTHUYHBIX WM CXOJHBIX CUTYaIUsIX, @ TAKKE BbIIBHUIaTh
MPENONIOKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pab6ora ¢ undgopmanmei:

BBISBJIATh AehUIUT WHGOPMAIMH, TaHHBIX, HEOOXOIUMBIX [JISi PEIICHUS
IMOCTaBJICHHOM 3a/1a4H;

OPUMEHATh PA3TUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOoChl MpPHU IOHCKE U
orOope wWH(MOpPMAIMU WIM JAHHBIX U3 HCTOYHHKOB C YUYETOM MPEIIOKEHHOM
yaeOHOM 3a71a4M U 3aJJaHHBIX KPUTEPUEB;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATH W HMHTEPIPETHPOBATH
nHOOPMAITUIO PA3IMYHBIX BUIOB B ()OPM MPEACTABICHHUS;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TIPEICTaBICHUS
uHDOpPMAIIM W WUIIOCTPUPOBATH pENIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 UX KOMOWHAIIMSIMUY;

OIICHMBATh HAAEXKHOCTh HWH(MOpPMAIMKM TIO KPUTEPHSIM, MPEAIOKCHHBIM
y4uTENEeM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO;

3 PeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh UHPOPMAIHUIO.



KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oo0wenue:

COMOCTABIIATH CBOM CYXKIEHHS C CYKICHUSMH APYIMX YYaCTHHUKOB JUAjora,
0OHapy’KMBaTh Pa3IMYUE U CXOACTBO MO3UIIMIA;

NyOJIMYHO MPEJICTABIATh PE3YJIbTAaThl BHITOJIHEHHOIO ONbITA (IKCIEPUMEHTA,
HCCIeIOBaHUs, TIPOCKTA);

CaMOCTOSITETIbHO BbIOMpaTh (oOpMaT BBICTYIJIEHUS C Y4€TOM 3ajaad
MPE3EHTAlMd U OCOOEHHOCTEW ayJAMTOPUU U B COOTBETCTBUHU C HUM COCTABIIATH
YCTHBIE U TUCBMEHHBIE TEKCTHI C UCITOJIb30BAHUEM WITIOCTPATUBHBIX MaTEPHUATIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYAHUYECTBO):

NOHUMAaTh U MCHOJIb30BaTh MPEUMYILIECTBA KOMAHJIHONW M WHIWBHUAYaJbHOU
paboThl NpHU PEUICHUH KOHKPETHOM NpoOiemMbl, B TOM 4YHUCJIE€ NpPHU CO3/IaHUU
MH(GOPMALIMOHHOTO MTPOYKTA;

NPUHUMATH 1LEJIb COBMECTHOW MH(POPMAIIMOHHON NEATEIbHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu WHOOPMALUK, KOJIJICKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTIKEHHUIO: PACIpeNlesiTh POJIM, TI0rOBAPUBATHCS, 00CYKAAThH
IPOLIECC U PE3yJIbTAaT COBMECTHOM paboTHhI;

BBIMIOJHATH CBOIO 4acTh paboThl ¢ WMHpoOpMaluendn win UHMOPMAIMOHHBIM
OPOJIYKTOM, JOCTUras KadeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPaBICHUIO H
KOOPIMHUPYS CBOM JCHCTBUA C IPYTUMH YWICHAMU KOMAH/IbL;

OILICHMBATh KaY€CTBO CBOETO BKJIaJla B OOIIMI HH(POPMAIIMOHHBIN MPOAYKT IO
KPUTEPUSIM, CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS;

CpaBHUBAaTh PE3YJbTAaThl C MCXOJHOW 3aJayedl W BKIAJ KaXJOro 4YieHa
KOMaHJbl B JOCTIKEHHE Pe3yJbTaTOB, Pa3AeisiTh chepy OTBETCTBEHHOCTU H
IPOSIBISATh TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEPE]T TPYIIION.

PeryisiTuBHBIE YHHBeEPCAJIbHbIE YUeOHbIE 1eii CTBUA

Camoopranusanus:

BBISIBJISITh B JKM3HEHHBIX M YUYEOHBIX CHTYyallUAX MPOOJIeMbI, TpeOyromue
pEIICHHS;

OpUEHTUPOBATHCS B PA3NIMYHBIX TMOAXOJAaX K TMPUHATHIO PEIICHUM
(MHIUBHUIYATBHOE MIPUHATHE PEIICHHUM, MPUHATHAE PEIICHUHA B TPYIINIE);

CaMOCTOSITETILHO COCTABJISATH AJITOPUTM pEIICHUS 3aja4d (WA €r0 4acTh),
BBIOMpaTh CIIOCO0 pEIICHHS YYeOHOM 3aa4yu ¢ y4ETOM HUMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH TMpeJiaraéMble BapUAHTHI
pELICHUH;

COCTaBIIATh IUIAH JCHCTBUHN (TUTaH peanu3allid HAMEUEHHOTO aJrOpUTMa
pEIICHMS ), KOPPEKTUPOBATH MPE/TIOKEHHBIN alTOPUTM C YIETOM TIOTYICHHSI HOBBIX
3HaHUM 00 U3y4aeMOM OOBEKTE;



JenaTh BBIOOp B YCJIOBHUSIX HPOTUBOpPEUYMBOM HH(poOpmauuu u Oparthb
OTBETCTBEHHOCTb 32 PEILIECHHUE.

CaMokoHTpOJIb (peduiekcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIUU U PEPIICKCUY;

JaBaTh OLICHKY CUTYallMu U Ipeajarath miaH e€ n3MeHEeHUs;

YUUTHIBATh KOHTEKCT M MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
Ipy  pelieHud y4eOHOM 3ajaud, aJanTHUpOBaTh pEIICHHE K MEHSIOMHUMCS
00CTOSATCILCTBAM;

OOBSACHATh  NPUYMHBI  JIOCTHKEHHS  (HEIOCTHXKEHMS)  Pe3yJbTaToB
MH(GOPMAIIMOHHON J1eITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY, YMETh
HaXOAUTh MO3UTUBHOE B IPOU3OILIEIIICH CUTYyallUuu;

BHOCUTh KOPPEKTUBBI B JESITENIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB,
MU3MEHMBIIUXCS CUTYyAIMi, YCTAHOBICHHBIX OIIUOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE Pe3yJIbTaTa IIEJIM U YCIOBUSM.

IMOIHMOHAIbHbIH MHTEJIEKT:

CTaBUTH CeOs1 HA MECTO APYroro 4esioBeKa, MOHUMAaTh MOTHUBBI U HAMEPEHUS
JPyTOTO.

IIpunsiTHe celOst M APYyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJHPOBATh BCE BOKPYT JaXkKe B YCIOBUSX
OTKPBITOT'O JIOCTYyNA K JIFOOBIM 00BEMaM MHGOPMAIIUH.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydyenus B 8 kJjacce y oOydaromerocss OyayT copMHpOBaHBI
CIICAYIOIINE YMCHUS

MOSICHATH Ha TPUMEPax pazInuus MEXy TO3UIIMOHHBIMH U HETIO3UITMOHHBIMU
CHCTEMaMH CUYUCJICHUS;

3amuchiBaTh W cpaBHUBaTh I1enbie yuciaa oT 0 go 1024 B pa3inuyHbIX
MO3UIIMOHHBIX CHUCTEMaxX CYHCIeHUs (C ocHOBaHUsAMH 2, 8, 16), BBINOJHSITH
apudMeTHICCKHE ONIepaIliy HaJl HUMH;

pPacKphIBaTh CMBICT TIOHATHUN «BBICKA3bIBAaHUE)», «IOTUYECKAs OMEpalus»,
«JIOTUYECKOE BBHIPAKCHUEY;

3alMChIBaTh JIOTHYECKHWE BBIPAXKEHUS C MCIOJIB30BAHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM WU OTPHUIIAHUS, OMPEACTATh UCTUHHOCTH JIOTHYECKHUX BBIPAKCHUH,
€CJIM U3BECTHBI 3HAYCHUS MCTUHHOCTH BXOJSIIMX B HErO MEPEMEHHBIX, CTPOUTH
TaOJIUIIBl ICTUHHOCTH JIJISI JIOTUYECKUX BhIPAKEHUM;

PACKpBIBaTh CMBICII TOHSATHH «UCIIOJTHUTEIbY», «AITOPUTMY, «IIPOTPaMMay,
TMOHUMAs PA3HUITY MEXAY YIOTPEOJICHNEM dTUX TEPMHUHOB B OOBIJICHHON pPEeUH U B
nH(pOpMaTHKE;



OMUCHIBAThH AJITOPUTM PEIICHUS 3a]]a4 pa3IUYHBIMU CIIOCOOAMHU, B TOM YHUCIIE
B BHJIC OJIOK-CXCMBEI,

COCTaBJISITh, BBIMOJHSITH BPYUYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBI
C UCIOJIb30BAHUEM BETBJICHUM U IIUKJIOB JIJIsl YIIPABJICHUS UCTIOJIHUTEISIMU, TAKUMHU
kak Po6ot, Uepenarika, UepTExxHUK;

UCIIOJIb30BaTh KOHCTAHTHl U TEPEMEHHBIC PA3IUYHBIX THUIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TaKXKE COJEPKAIINE UX BBIPAKECHUS, UCTOIb30BATh
omepaTop NpUCBauBaHUS,

UCIIOJIB30BaTh NIPH pa3paboTKe MporpaMM JIOTHYECKUE 3HAUCHUS, ONlepallii U
BBIPKEHUS C HUMU;

aQHAJIU3UPOBATH MPEJIOKESHHBIC AITOPUTMBI, B TOM YHUCJIE ONPEACIISITh, KaKue
pe3yIabTaThl BO3MOXKHBI MTPHU 33ITAHHOM MHOECTBE UCXOIHBIX 3HAUCHUH;

co3laBaTh W OTJaXWBaTh MPOTpaMMbl HA  OJHOM U3  S3BIKOB
nporpammupoBanusi  (Python, C++, [Ilackans, Java, C#, IllkonbHbII
Anroput™MudecKkuii  SI3bIK), peanu3yrolue HECIOXKHbBIE aJIrOPUTMbI 00pabOTKH
YUCJIOBBIX JAHHBIX C HCIOJB30BAaHWEM IIMKJIOB W BETBJICHWUM, B TOM 4YHCJE
peaTu3yIoIre MTPOBEPKY JASITUMOCTH OJHOTO IIE€JIOTO YUCiIa Ha JIPYroe, MpoBEpPKY
HATypaJIbHOTO YKCJIa Ha MPOCTOTY, BbIJIETICHUS [U(P U3 HATYPAIBLHOTO YUCIIA.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperudyeckue 0oCHOBbI HH(POPMATUKH
bubmmoreka [{OK
11 C 6 1
HCTENBT CHICICHIA https://m.edsoo.ru/7f418516
1.2 DJIEeMEHTHI MaTeMaTHICCKOU JIOTUKH 6 1 bubmorexa OK
https://m.edsoo.ru/7f418516
Hroro mo pazgeny 12
Pa3znen 2. AnroputMbl 1 NPpOrpaMMHUpPOBaHHe
21 HcnonHuTenu u anropuTMBl. 10 1 bubnuoreka [IOK
' ANTOPUTMHUYECKHE KOHCTPYKIUU https://m.edso0.ru/7f418516
bu6mmoreka [JOK
2.2 A 9
SHIK HPOTPaMMUPOBAHHA https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 A 2
HAHS GITOPITMOB 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 IIVIAHUPOBAHHUE

8 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Heno3uuuoHHbIe ¥ TO3UITMOHHBIE 1 03.09 bubmmoreka [{OK
CUCTEMBI CUHCIICHUS ' https://m.edso0.ru/8a1649e0
bu6moreka [IOK
2 P 1 10.09
43BEPHYTAA (oM 3ATIHMCH uHCIa https://m.edsoo.ru/8al64ba2
JIBon4dHas cuctema CUMCIICHUS. Eu6 LIOK
HOIHOTEKA
3 A 1 17.09
pH(bMeTVquCKHe oTiepartn B https://m.edso0.ru/8a164d96
IBOMYHOM CUCTEME CUUCICHUS
bu6mmoreka [IOK
4 B 1 24.09
OChbMEpUYHAs CUCTEMa CUHCIICHUS httos://m.edsoo.ru/8a165296
[llecTHagaTepuyHas cucTeMa bubnuoreka [IOK
5 1 01.10
CUHCJICHUS https://m.edso00.ru/8a16549¢
O00011IeHNE U CUCTEMATH3ALI[USI
6 3Hauuil o teMe «CUcTeMBbI 1 08.10 bubmorexa LOK
' https://m.edsoo.ru/8al6564c
CUHCIICHUSI
bubmuoreka [JOK
7 JI 1 15.10
OTHHCCKHC BRICKABIBAHIA https://m.edsoo.ru/8a1657fa
3 Jlornueckue onepamnuu «my», «UIn», 1 2910 bubnunoreka [JOK
«HE» ' https://m.edso0.ru/8a165b56
Onpenenenre HCTUHHOCTU bu6mmoreka [JOK
9 1 05.11
COCTaBHOI'O BBICKA3bIBAHUS https://m.edso0.ru/8a165cf0
10 TaOnuIbl HCTHHHOCTH 1 12.11



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

1 Jloriiecrate oneMeHTE 19.11 hitps://m.edso0.ru/8a165694
KonTtposnsHas paboTa o teme

12 «7EeMEHTBI MaTEMaTHICCKOM 26.11 bubmmorera [JOK

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

JIOTUKH»

13 [Tonatue anropurma. Mcnosaurenu 03.12 bubnuorexa [JOK
AIrOPUTMOB https://m.edsoo0.ru/8a17949¢

14 CgoiicTtBa anroputrma. CriocoOsl 10.12 bubnuoreka [JOK
3aIMCH AIrOpUTMa https://m.edso0.ru/8a179606
AnropuTMHYECKasT KOHCTPYKITHS

15 «cienoBanney. JIMHEeNHbII 17.12
ITOPUTM
AnropuT™MHYECKast KOHCTPYKITHS

16 «BETBJICHUEY: MOJHAS U HETOJHAs 24.12
hopmbl
AnropuTMHUYECKass KOHCTPYKIIUS bubnuoreka [IOK

17 4.01
«TMOBTOPEHUE) https://m.edso0.ru/8a17998a
dopmManabHOE UCTIOJHEHUE bubnuoreka [JOK

18 21.01
ajaropuT™Ma https://m.edso0.ru/8al79aac
Pa3paboTka HECTIOKHBIX

19 QITOPUTMOB C UCIOJIb30BAHUEM 28.01 bubnnoreka [JOK
LUKIIOB JUJISl yIIPaBJIEHUSA https://m.edsoo.ru/8al179elc
(hopManbHBIMU UCTIOTHUTEISIMU
Pa3paboTka HeCTIOKHBIX
QITOPUTMOB C UCIOJIb30BAHUEM

20 IIUKJIOB U BETBJIEHUH IS 04.02 bubmnorexa [IOK

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 B 11.02
PITIOJIHEHHE AITOPHTMOB https://m.edsoo.ru/8al7a06a
O06o001IeHre U CHCTeMAaTH3aIus
29 3HaHuM no teme «VcnonmHuTenu u 18.02 bubnuorexa [JOK
ITOPUTMBL. AITOPUTMUYECKUE ' https://m.edsoo.ru/8al7al8c
KOHCTPYKITUI
23 SI3BIK MPOTPaMMHPOBAHUS. 95 02
Cucrema nporpaMMUpPOBaHUS
24 [Tepemennsie. Oneparop 04.03
MIPUCBaNBAHUS
o5 [TporpammupoBaHue TUHEUHBIX 11.03
QIITOPUTMOB
26 Pa3zpaboTka mporpamm, 18.03
COJIEpIKalUX OTIepaTOp BETBICHUS
27 Jluanorosas oTJiajika mporpaMm 25.03
28 Huxn ¢ ycmoBuem 08.04
bu6mmoreka [JOK
29 i 15.04
Huien ¢ nepemettioif https://m.edsoo.ru/8al7ac4a
bu6mmoreka [JOK
30 O6pab 22.04
PADOTE CHMBOIBHRIX JAHER https://m.edsoo.ru/8al7ad6c
O000I11IeHNE U CUCTEMATH3AL[MS
3HAHUM 10 TeMe «SI3bIK Eu OK
31 nporpammupoBanus» [IpoBepounas 29.04 nommoteka I
N https://m.edsoo.ru/8al7ae8e
pabota / Becepoccuiickas
MpoBepouHasi paboTa
PesepBHrlit ypok. O6001IeHE U
32 cucTeMaTu3anus 3HaHUM 1 yMEHU’ 06.05 Bubmiorexa OK

1o Kypcy uHpopmaTuku § kiacca /

https://m.edsoo.ru/8a17b456



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

Bcepoccuiickas npoBepoyHas
pabota

Amnanus anroputmoB. Onpenenenue
33 BO3MOXHBIX PE3YJIbTAaTOB paOOTHI

AJIropurMa 1npu 3aJaiHHOM
MHOXKECTBC BXOJAHBIX JaHHBIX

13.05

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

Amnanu3 anroput™MoB. Omipesienenue
34 BO3MOXXHBIX BXOJHBIX JaHHBbIX,
HpI/IBOHﬂHlI/IX K )laHHOMy

pe3ynbTaTy

20.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To reme «TeopeTnueckue 0CHOBBI HH(POPMATHUKID)

1.1

ITosscaaTe Ha npuMepax pasjindyud MCXKAYy I[MO3UIIMOHHBIMU 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

PaCKpI)IBaTI) CMBICTT  ITOHSATHH «BBICKa3bIBaAHUC)», <«JIOTHYCCKas

onepanusa», «JIOrM4€CKOC BEIPAKCHHUCH

1.4

3anuceIBaTh JIOTHYCCKUC BBIPAXCHUSA C HCIIOJIB30BaHHUEM
JU3BIOHKIIMHY, KOHBIOHKIUKW W OTpULAHUA, OIIPCACIIATE HCTUHHOCTD
JJOTHYECKUX BBIpa}I(eHHfI, €CJIN HU3BECTHbI 3HAYCHHA HWCTHHHOCTH
BXOOAIIUX B HETO IICPEMEHHBIX, CTPOUTH Ta6J'II/IHBI HUCTUHHOCTH JIA

JJOTHYCCKUX BBIpa}KCHI/Iﬁ

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

2.1

P ACKPbIBATb CMBICJI MOHATHH «HUCIIOJITHUTCIIB)), «AJITOPUTMD,
«IIporpammay, IOHUMAA pa3HULy MCEKAY yrIOTpe6J'ICHI/IeM 9THUX

TEPMHHOB B OOBIICHHOI peur U B uH(GOpMaTUKe

2.2

OnuceiBaTh AJIrOpUTM pCIICHUA 3aJa4d pa3IMYHbIMHA CHOCO6aMI/I, B

TOM 4HUCJIC B BUJC OJI0K-CXEMBI

2.3

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

HUCIIOJTHUTCIIAMHA

2.4

HMcnonp30BaTh KOHCTAaHTBI U NEPpEMCHHBIC PA3JIMYHBIX THUIIOB
(‘-II/ICJ'IOBLIX, JJOTHYCCKUX, CI/IMBOJ'IBHBIX), a TAKXKC COACpIKAIIUC HX

BbIPpAKCHHS, UCTIOJIB30BATh OIICPATOP MPUCBANBAHUA




2.5

Hcnonp3oBath mpu pa3pabOTKE MpOTpamMM JIOTHUYECKUE 3HAYCHUS,

orcpali U BbIPAKCHHA C HUMU

2.6

AHaHI/ISI/IpOBaTb MNPCAJIOKCHHBIC  AJITOPUTMEI, B TOM  4YHCIIC
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
AnroputMudecKkuil SI3BIK), peaM3yIONIHE HECIOKHBIC alTOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C WCIOJH30BAaHUEM IMKIOB |
BETBJICHUH, B TOM YHCJIE PEATU3YIOIINE TPOBEPKY JCIIMMOCTH OJTHOTO
[EeJIOTO 4YHclia Ha JpYyroe, IMPOBEPKY HATypalbHOTO 4YHWCIIa Ha

MIPOCTOTY, BBIJIENEHUS (P U3 HATYpaIbHOTO YUCIIA

INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KUIACC

Kon

IIpoBepsieMblii 31eMeHT COAEPKAHUS

1

TeopeTndeckre 0CHOBBI HHPOPMATHKU

1.1

Heno3unmonHble U MO3ULIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHHE.
Pa3Bépuyras gopma 3anucu uncna. [lepeBoa B IeCATUYHYIO CUCTEMY YHUCEIL,

3aIIMCAHHBIX B JPYTUX CUCTEMAX CUHUCIICHUA

1.2

Pumckas cucrema cuncieHHs

1.3

I[BOI/I‘IHaSI CHUCTEMaA CUYMCIICHUA. HepeBoL[ OEJbIX YUCCII B IIpCAciiax OT 0 a0
1024 B ABOWYHYIXO CUCTEMY CUHCJICHUS. BOCBMepI/I‘lHaﬂ CHUCTCMa CUHCIICHHA.
HepeBon YuCCJI U3 BOCBMCpH‘IHOﬁ CUCTCMbI B ABOHWYHYIO H OCCATUYHYIO
CHUCTCMBI H O6paTHO. H_ICCTHaI[I_IaTepI/I‘{HaH CUCTEMA CYHUCICHUA. HepeBon
YUuCCJI H3 meCTHaHHaTepHQHOﬁ CUCTCMbI B JIBOMYHYKO, BOCBMCPHYHYIO U

ACCATUYIHYIO CUCTCMBI U O6paTHO

1.4

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

1.5

Jlornueckue BbICKA3bIBaHM . Jlornueckue 3HA4YCHUA BBICKA3bIBaHMI.
aﬂeMeHTapHLIe U COCTaBHBIC BBICKa3bIBaHHUS. Jlorudeckue oncpaluu: «u»

(KOH’LIOHKLII/IH, JIOTHYCCKOC yMHO)KCHI/IC), «UIIN» (,Z[I/I3’LIOHKLII/I$I, JJOTHYCCKOC




CIIOXeEHHE), «He» (Jlormueckoe orTpuuanue). [Ipuopurer normueckux
onepauuil. OmnpeneneHUe HCTUHHOCTH COCTABHOIO BBICKA3bIBAHUS IIPU
W3BECTHBIX 3HAYEHUSX MCTHMHHOCTH BXOJALIMX B HEr0 3JIEMEHTAPHBIX

BBICKA3bIBAHUU

1.6

Jlornueckue BblpaxkeHus. [lpaBuna 3amMcH  JOTMYECKUMX — BBIPAKEHUM.

[locTpoenune Tabaul HICTUHHOCTH JIOTMYECKUX BbIPAXKEHUI

1.7

Jlornueckue 3neMeHThI. 3HAKOMCTBO € JIOTHYSCKUMH OCHOBaMM KOMIIBIOTECpa

ANropUTMBI ¥ IPOrPAMMHPOBAHHE

2.1

[lonste anropurma. McnomHuTenu aaropuTMoOB. AJITOPUTM Kak IUIaH

YIIpaBJICHUA UCITIOJTHUTCICM

2.2

CgoiictBa asiroputMma. CriocoObl 3anucu aroputMa (CI0BECHBIH, B BUue 0JIOK-

CXEMBI, porpamMmma)

2.3

AnroputMuueckue KOHCTPYKIMU. KOHCTpykiusi «ciaemoBanuey. JIMHEMHBIN
anroput™M. OrpaHMYEHHOCTh JIMHEHMHBIX aQJITOPUTMOB: HEBO3MOXKHOCTh
MPEyCMOTPETh 3aBUCUMOCTh MOCJIEI0BATEILHOCTH BBIMOJHIEMBIX JEHUCTBHI

OT UCXOOHBIX JAHHBIX

2.4

KoHcTpykiusi «BeTBieHHE»: MOJIHAg U HemosHas (Gopmbl. BeimonHeHue u
HEBBINIOJHEHHE YCIOBUS (MCTUHHOCTh U JIOKHOCTh BbICKa3bIBaHUs). [IpocThie

" COCTaBHBIC YCIIOBHA

2.5

KoHcTpyKiusi «1oBTOpeHHE»: LMKIBI C 33aJaHHBIM YHCIIOM TOBTOPEHUH, C

YCIIOBHUEM BBIINIOJIHEHUA, C HCpCMCHHOfI OUKJIa

2.6

Pa3pabotka s (opMambHOrO HUCHOJHUTENS aNrOpUTMa, IPUBOISILIETO K
TpeOyeMoMy pe3yibTaTy MpH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3pabotka
HECJIOKHBIX aJTOPUTMOB C HCIOJIb30BAaHUEM IIMKIOB M BETBIICHUH s
yrpaBieHUs (OpPMaIbHBIMH HCIOJHUTENAMU. BBINOIHEHHE alrOpUTMOB

BPYYHYIO U Ha KOMIIBXOTEPEC. CuHTakcH4ecKue 1 Joruyeckue omuoku. OTKa3bl

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkoabHbIi
Anropurmuueckuii f3pik). Cucrema MporpaMMHUpPOBAHUS: PEIAKTOpP TEKCTa

Imporpamm, TpaHCJIATOP, OTIIaAAUUK

2.8

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

TNICPEMCHHLIC

2.9

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

OCTaTOK OT JCJICHHUA. HpOBepKa ACIIMMOCTH OAHOI'O IEJIOTO YrCJia Ha APYroc




2.10

BerBnenusi. CocraBHble yCHOBUS (3alMCh JIOTMYECKUX BBIPAXKEHUM Ha
M3y4aeMOM s3bIKE IporpamMmupoBaHusi). Haxoxxnenune MuHMMymMa U
MakCUMyMa M3 JBYX, TpEX M 4YETBIpEX uucen. Pemenue KBagpaTHOro

YpaBHCHHA, UMCIOIICTO BEIICCTBCHHBIC KOPHU

211

I[I/IaJIOFOBaﬂ OoTJIagKa IIporpamm: IMOMIAroBO€ BbIIIOJHCHUC, IIPOCMOTP

3HAUYCHHUH BCJINYNH, OTJIEIIIO‘IHBII;'I BBIBO/, BI>I60p TOYKH OCTaHOBaA

2.12

[ukn ¢ ycmoBueMm. Anroput™M EBkimma uUisi HaXOXKIEHUS HaWOOJBIIETO
00111eTO AENUTENS IBYX HATYPAIbHBIX uucen. Pa3Oouenue 3anucu HaTypaJIbHOTO
YHUClia B MO3UITMOHHON CHCTEME C OCHOBaHUEM, MEHBIIIUM WK paBHBIM 10, Ha

OT/IeNbHBIE LU PbI

2.13

[uxkn ¢ nepeMeHHOM. AITOPUTMBI ITPOBEPKHU IETUMOCTH OJTHOTO LIEJIOT0 YUCIIa

Ha JIpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA POCTOTY

2.14

O6paboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEpEMEHHbIE.
[TocumBonbHast 00paboTka cTpok. [TomcYET YyacTOTHI MOSBICHUS CHUMBOJIA B

ctpoke. Berpoennsie GyHKIMU 1151 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXHBIX pPe3yJbTaTOB pabOThl aJropuUTMa HpU 3aJaHHOM
MHOJKECTBE BXOJHBIX JAHHBIX, ONpPEIEIECHUE BO3MOKHBIX BXOAHBIX JaHHBIX,

MPUBOALINX K TAHHOMY PE3yJIbTaTy




MPOBEPSIEMBIE HA OI'D 11O HHO®POPMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATBD)

1.1

Brnagenue OCHOBHBIMM TOHATUSAMHU: HMHpOpMalMs, Iepenaua,
XpaHeHue 1 00paboTKa HHPOPMALIMH, AITOPUTM, MOJIENb, IU(POBOI
OPOAYKT W MX HCIOJb30BaHME JUIsl pElIeHHs YYeOHBIX H

MMPaKTUYCCKUX 3aaa4

1.2

BnaneHne MOHATHUAMM: BBICKA3BIBAHUC, JIOTHYECKad OIcpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymern

2.1

YMeHue omnepupoBaTh €IUHUIAMH H3MEpPEeHHs] MHPOPMAIMOHHOTO

00BbEMa M CKOPOCTH TIEpeIaul JaHHBIX

2.2

YMeHue 3anucbiBaTh U CpaBHHMBATh Iienble yuciaa ot 0 go 1024 B
Pa3IMYHBIX MMO3UIIMOHHBIX CUCTEMaX CUMCICHUS C OCHOBAHUSAMH 2,

8, 16, BBITIOTHATH apu(PMETHISCKHE OTIEPAIIMH HAJl HUMHU

2.3

Ymenune KOOAUPOBATH U JACKOAHUPOBATDH COO6H.I€HI/DI 110 3aJaHHBIM
npaBujaM; IIOHMMAaHHUC OCHOBHBIX IIPHUHIUIIOB KOIWPOBAaHHA

uHGOPMAIIMU Pa3IMYHOMN MPUPOIBI: TEKCTOBOM, rpaduecKoi, ayIuo

2.4

VYMeHne 3alMchIBaTh JOTHYECKHE BBIPAXCHUA C HCIIOJIb30BaHUCM
JAU3BIOHKIWHU, KOHbIOHKIIUKW U OTpULIaHKA, OIIPCACIIATE HCTUHHOCTD
JJOTHYCCKUX BLIpa)KeHHﬁ, €CJIn HU3BCCTHBI 3HA4YCHHA HCTHHHOCTH
BXOJAIIHUX B HEI'O IICPEMCHHBIX, CTPOUTDH Ta6J'II/II_IBI HNCTHHHOCTH IJIA
JJOTHYCCKUX BLIpa)KeHHfI; 3aIlIUCbIBATL JIOTHYCCKHC BbIPAXKCHHA Ha

N3Yy4aCMOM SA3BIKC ITPOTrpaMMHUPOBAHUSA

2.5

YMeHHE COCTaBJIsATh, BBINOJHATh BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOXKHBIE  alTOPUTMBI I YOPaBIEHUS  HCIOJTHHUTEISIMU
(Yepenamika, YepTE&XHUK U Jpyrue); co3faBaTh U OTJIAXKHUBATh
pOTrpaMMBbI Ha OJTHOM M3 sI3bIKOB mporpammupoBanus (Python, C++,

[Mackans, Java, C#, IlkonbHblii AnroputmMudeckuii S3BIK),




peaIn3yIolMe HECIOXKHBIE AJITOPUTMbl OOpPaOOTKM  YHUCIIOBBIX
JaHHBIX C HCIIOJIb30BaHUECM ITUKJIOB U BeTBJIeHI/If/'I; YMCHHC p336I/IBaTB
3aaud Ha I0J3aJaud, KUCIO0JIb30BaTh KOHCTAHTHI, NIEPEMEHHBIE U
BBIPpAXKCHUA Pa3IIMIHBIX THUIIOB (‘-II/ICJIOBBIX, JJOTMYCCKHUX,
CUMBOJIbHBIX); AQHAIM3UPOBATh  MNPEUIOKEHHBIM  alIrOpUTM,
ONpCAC/IAATb, KaKWC€ pPE3yjbTaTbl BO3MOXHBI IIpU 3aJaHHOM

MHOXECTBC HCXOJHBIX 3HAUCHUH

2.6

YMeHHe 3amucaTth Ha HM3y4aeéMOM SI3BIKE IPOIPaMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKH JEIMMOCTH OJHOTO LIEJIOr0 YHUCia Ha JPYroe,
IPOBEPKU HATypaJIbHOTO YHUCIIa HA MPOCTOTY, BBIIEIECHUS LUPp U3
HaTypaJbHOTO 4YHCJIA, IOMCK MAaKCHMYMOB, MHUHHMYMOB, CYMMBbI

YHCJIOBOM MOCJIEIOBATEILHOCTH

2.7

Biianenne yMeHHeM OpHEHTHPOBATHCS B HEPAPXUUECKOU CTPYKTYpE
daiinoBoil  cucrteMbl, pabotatb ¢  (ailloBol  cHCTEMOM
MIEPCOHAJIBHOTO KOMIIBIOTEPA C KCIOJIb30BAaHHUEM TpapUuecKoro
uHTepdeiica, a HMMEHHO: CO03/1aBaTh, KOMHPOBaTh, IepeMeIlaTh,

NEePEUMEHOBBIBATh, YIAISATh U apXUBUPOBATH (PAiIIbl U KaTaIoru

2.8

Bnanenue YMEHUSAMHU u HaBbIKaMU UCIIOJIb30BaHUs
MH(GOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH /7151 TIOMCKA,
XpaHeHUus, 00pabOTKM M TNepeJauyd U aHajdu3a pPa3IudyHbIX BHUJIOB

uHhopmaruu

2.9

YMeHue BBIOUpaTh Croco0 MPeICTaBICHHsI TaHHBIX B COOTBETCTBHH
C TIOCTaBJICHHOM 3a7a4eil (TaOJIUIIbI, CXeMBbI, TPAPHUKH, JUArPaAMMBbI)
C UCHOJb30BAHUEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CpEJICTB

00paboOTKH JaHHBIX

2.10

YMmenue ¢opmanuzoBath W CTPYKTYpHUpPOBaTh HUHGOpPMAIIHUIO,
UCIIOJNIB3YSl JJIEKTPOHHBIE TaOmuIbl Ui o0paboTKM, aHanmu3a u
BU3yaJU3allMM YUCJIOBBIX JIAHHBIX, B TOM 4YHUCJE C BBIJICICHUEM
nUarna3oHa TaONUIbl W YIOPSAOYMBAHUEM (COPTUPOBKOI) €ro
AJIEMEHTOB; YMEHUE MPUMEHSTH B SJIEKTPOHHBIX TaOIUIaX (HOPMYIIbI
JUIs  pacu€TOB C  HCIIOJIB30BAHMEM BCTPOEHHBIX  (DYHKIIHA,
a0COJIIOTHOM, OTHOCHUTEJIPHOM, CMEIIaHHOM aJpecanuu;
UCIIONIb30BaTh  JJEKTPOHHbIE  TaONUIBI  JUIsI  YUCJICHHOTO
MOJICTIMPOBAaHUS. B MPOCTBIX 3aJadaX W3 pPa3HbIX IPEIMETHBIX

oOnacren




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Hudposas rpaMOTHOCTH

@aiinel 1 manku (kataysoru). [IpuHIMIBI MOCTpOeHUs (HaMIOBBIX
cucreM. [lonnoe nms ¢aitna (mankn). [yt k Qaitny (manke). 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
¢aiinos. @aitnoBeiii  meHemxep. Ilowck ¢ainoB cpeactBamu

OIEPAlMOHHON CHCTEMBI

OO6beuHeHne KOMITBIOTEPOB B ceTh. CeTh HTEpHET. Beb-cTpanuna,
BeO-caiiT. CTpykTypa ampecoB BeO-pecypcoB. bpaysep. Ilonckossie
1.2 cuctembl. [louck wHOpPMAMKM 1O KIIOYEBHIM CJIOBaM H  TIO
n3o0pakeHuto. JloctoBepHOCTh HWH(POpPMAIUM, TIOJYYCHHOU U3

Hurepuera. IP-aapeca y310B. CeTeBoe XpaHeHHE JTaHHBIX

2 Teopernueckre 0CHOBBI HHHOPMATHKU

JINCKPETHOCTh JTaHHBIX. BO3MOXXHOCTH ONHMCAaHHSA HETPEPBHIBHBIX
00BEKTOB U MPOIIECCOB C MIOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTh andaButa. [[BonuHbI andaBHT.
KosimuecTBO  BCEBOSMOXXKHBIX ~ CJIOB  (KOJOBBIX ~ KOMOHMHAIHI)
(UKCHPOBaHHOW JUTMHBI B ABOMYHOM aidasute. IIpeoOpasoBanue
moboro andaBuTa K ABOMYHOMY. KoJM4yecTBO pa3iUyYHBIX CIIOB
”1 (UKCUPOBAHHOM JUTMHBI B aJi(haBUTE ONPEIEIEHHON MOITHOCTH.

' KomupoBaHue CHMBOJIOB OJHOTO ayi(aBUTa C IOMOILIBIO KOJOBBIX
CIIOB B JApyrom andaBuTe, KOJOBas TaOIUIA, JEKOAWPOBAHUE.
KomupoBanue TekcroB. PaBHOMepHBIN koa. HepaBHOMEpHSBIH KOJI.
Komupoka ASCIIl. BocbmuOutHbie konupoBku. IloHsTHe o0
xoaupoBkax ~ UNICODE.  JlexomupoBanue  cooOmeHuil ¢

HCIIOJIb30BAHUEM PaBHOMCPHOI'O u HEPaBHOMCPHOT'O KoJa.

WudopmanrioHHblii 00bEM TekcTa

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

KOJIHNYCCTBAa HH(bOpMaIlHH — OIBOWYHBIM paspsa. Enqunuist HU3MCPCHUMA




nH(popMaMOHHOTO 00BEMA JaHHEBIX. buT, 6alT, kKHnobOalT, Meradair,
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 wuHOPMAIMOHHOTO 00BEMA TrpadUUYecKux MaHHBIX JUIS

pacTpoBOTO M300pAKEHUS

24

Konnposanue 3Byka. PaspsgHocTs M 4dacroTa 3anucu. KomudecTtBo
KaHaJIOB 3aIUCH.
OHGHKa KOJIMYCCTBECHHBIX napamMeTpoB, CBs3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (ailiioB

2.5

HeHO3I/IHHOHHBIe U IIO3HUIMOHHBIE CHUCTEMbI CUMCIICHU. AJ'ICbaBI/IT.
OcnoBanue. Paspépuyras ¢opma 3anmucu uucna. IlepeBon 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 BOCbMEPUYHOI 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(bMeTI/ILIeCKI/Ie OoIIcpanv B I[BOI/I‘{HOI‘/'I CHCTEMCE CUUCIICHUA

2.7

Jlornueckue BbICKa3biBaHUs. Jlornueckue 3HaU€HUsI BHICKA3bIBAHUM.
DneMeHTapHbIe U COCTaBHbIC BhICKAa3bIBaHUsL. JIoTHUECKue oneparuu:
«» (KOHBIOHKLUS, JTOTUYECKOE YMHOXKEHHE), «UITN» (IU3BIOHKIIHS,
JIOTHYECKOE CI0XKEHHE), «Hey (Joruueckoe orpunanue). [Ipuopurer
Jorudeckux omepamnuil. OrmnpeneneHrue HCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUS, €CIIM M3BECTHBI 3HAUEHUS UCTUHHOCTH BXOJSIIMX B
HEro 5JIEMEHTAPHBIX BbICKa3bIBAHUW. Jlornueckue BBIPAKEHHUS.
[IpaBuna 3amucu noruyeckux BbIpaxeHuil. I[loctpoenue TabmuIl

HCTUHHOCTH JIOTUYCCKUX BBIpa)KeHI/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 aIlMKINYECKOM Tpade

2.12

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

[TepeGop BapraHTOB € MOMOIIBIO JIepeBa

ANTOpPUTMBI U IPOTPaMMHUPOBAHHE

3.1

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

CocraBieHue ajaropuTMOB W TMPOrpaMM C  HCIOJIb30BAHHEM
BETBJICHUHM, [MKJIOB U BCIOMOTAaTEIbHBIX aNTOPUTMOB  JUIA
ynpasienuss ucnoiautesnem (Pobot, Uepemamka, YepT&xHUK u

apyrue). BoimosiHeHne aqropuTMOB BPYUHYIO M Ha KOMITBIOTEPE

3.2

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

Cucrema mporpaMMHUpPOBAHUS: PEJAKTOP TEKCTa  IMPOTPaMM,
TPAHCIATOP, OTIATUHUK.

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

Omneparop npucBanBanus. ApudMeTndeckie BhIPaKEHUS U MOPSA0K
ux BblyHcieHus. Omepanuu C HEeTbIMH YUCIAMHU: IEI0YHCIEHHOE
JieNieHue, OCTaToK OT JeneHus. BerBienus. CocTaBHBIE YCIOBUSA
(3amuch  NOTMYECKUX  BBIPAXEHUM Ha  H3y4aeMOM  S3BIKE
nporpaMMupoBanus). HaxoxaeHne MUHUMyMa

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

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




Anroputv  EBKiMaa ans HaXOKICHHS HauMOOJBIIETO  OOIIero
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)
nepeMenHble. [locumBosibHas 00paboTka crpok. [logacuér yacTtoTs
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 s36IK0B mporpammupoBanust (Python, C++, ITackans, Java, C#,
[xonbHBIA  ANTOPUTMHYECKUI SI3BIK): 3alOJIHEHWE YHCIIOBOTO
MaccuBa CIIydalHBIMHM YHCJIAMH, B COOTBETCTBUH C (OPMYJION WM
NyTéM BBOJA YHCEN, HAXO0XKJIEHUE CYMMBI 3JIEMEHTOB MAaccCHBa,
JUHEHHBIA TMOMCK 3aJaHHOTO 3HAUYEHUsT B MAaCCHUBE, MOJACYET
JJIEMEHTOB MAacCHBA, YIOBJIETBOPSIOLUIUX 33JaHHOMY YCIIOBHIO,
HAX0JIeHHEe MUHUMAJIBHOTO (MaKCUMAaJbHOTO) 3JIE€MEHTa MAacCHBA.
CoptupoBka MmaccuBa. OOpaboTka MOTOKAa JaHHBIX: BBIUYHCICHHE
KOJIMYECTBA, CyMMBI, CPETHETO aprU(PMETHUECKOT0, MUHUMAJIBHOTO U
MaKCUMaJbHOTO  3HAYEHHUS  OBJEMEHTOB  IMOCJeI0BaTEIbHOCTH,

YAOBJICTBOPAIOIIUX 3aJaHHOMY YCJIOBUIO

3.6

VYupasnenue. Curnan. Ob6patHas cBsi3b. [lomydeHue curHaioB oT
mu(GpPOBBIX JATYUKOB (HAlpUMep, KacaHWs, DPACCTOSIHHS, CBETa,
3Byka). [Ipumepbl HCHONB30BaHUS NpPUHIUIA OOpaTHOM CBSI3U B
CUCTEMax YIpaBJCHUS TEXHUYECKUMH YCTPOMCTBAMHU C MOMOUIBIO

JaTYUKOB, B TOM YHCJIC B p060TOTeXHI/IKe

WHpopmaliMoHHbIE TEXHOJIOTHH

4.1

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

ab3ar1, cTpoka, CJI0BO, CHMBOI).




TexcToBBIN MPOLECCOP — UHCTPYMEHT CO3/1aHUs, PEAAKTUPOBAHUS U
(dopmaTHpoBaHus TEKCTOB. [IpaBuna Habopa TEKCTa.
PenaktupoBanue Ttekcra. CBoiictBa cumBoiioB. Ilpudt. Tumst
mpudToB (pyOJeHbIe, C 3aceUKaMH, MOHOIIMPUHHEIE). [lomykupHoe
U KypcuBHOe HauepTanue. CBOHCTBa ab3aleB: TPaHUIIBI, a03aITHBIN
OTCTYII, UHTEpPBaJ, BipaBHUBaHuE. [lapameTprl cTpanunbl. CtuneBoe
dopmarupoBanue. CTpyKTypupOBaHHE HH(POPMAIMK C TOMOIIBIO
CIUCKOB ¥ Tabmu1. MHOTOYpOBHEBBIC ciCKH. JloOaBiieHre Ta0vIl B
TEKCTOBblE JOKYMEHTbl. BcTaBka H300pa)keHUH B TEKCTOBBIE
nokyMeHThl. OOTekaHue wu300pakeHUi TekcToM. BriroueHue B
TEKCTOBBIM JIOKYMEHT JuarpamMm, (GopMys, HyMepaluu CTpaHul,

KOJIOHTUTYJIOB, CCBIJIOK U APYTUX 3JICMCHTOB

4.2

Pactpossle pucynku. Mcnonbp3oBanue rpaguueckux NpUMUTHBOB.

Onepauuu pegakTHpoBaHUS TpaduyecKMX OOBEKTOB, B TOM 4YHCIIE
uudpoBeix ¢doTtorpaduii: U3MEHEHHE pa3Mmepa, 00pe3ka, MOBOPOT,
OTpakeHUe, paboTa ¢ 00JacTIMH (BBIICTICHUE, KOTMPOBAHUE, 3AJTUBKA
LIBETOM), KOPPEKIUs LIBETa, SIPKOCTU U KOHTPACTHOCTH. BekropHas
rpaduka. Co3znaHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEJCTBAMU
TEKCTOBOTO TPOIECCOpa WU APYTUX Nporpamm (TIPHIIOKCHHI).

JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

4.3

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

INunepceplnku

4.4

Tumbl JTaHHBIX B STYCHKAX 2JIEKTPOHHOHN TaOnuIlbl. PenaktupoBanue u
dopmatupoBanue Ttabmui. Bcerpoennble (YHKIUMU IS TIOMCKa
MaKCUMyMa, MHUHHMYMa, CYMMBI U CPEIHEro apupMeTH4YeCKOro.
CopTupoBKka JaHHBIX B BbIICICHHOM jauama3oHe. IloctpoeHue
auarpamMMm  (TUCTOrpaMMa,  KpyroBas — AMarpaMma, TOY€YHAs
nuarpamma). BeiObop Tuma guarpammsl. IIpeoGpazoBanue (opmys
npu KomupoBaHud. OTHOCUTENbHas, abCONIOTHAs W CMeIlaHHas

aZpecanus

4.5

YcaoBHBIE BEIUYHCICHUS B SJICKTPOHHBIX Ta6J'II/II_IaX. CYMMI/IpOBaHI/Ie n

MOJICYET 3HAYCHMH, OTBEYAIOIIUX 33JaHHOMY ycioBuio. OOpaboTka




Oonpmx HAOOPOB JaHHBIX. YHWCIEHHOE MOJEIMPOBAHUE B

ANEKTPOHHBIX TAOIHIIAX




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Undopmatuka: 8-i1 kacc: 6a30BbIM YPOBEHb: YUeOHUK; S-€ U3/IaHMUE,
nepepadoranHoe bocosa JI.JI., bocoBa A.}O. AkuroHnepHoe 00IIECTBO

«M3narenscTBO «IIpocBemeHue»»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
* Undopmatuka: 8-i kiacc: 6a30BbIM YPOBEHb: YyUeOHUK; 5-€ U3/IaHHE,
nepepaborannoe bocosa JI.JI., bocosa A.}JO. AkuimonepHoe 0011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubnmmoreka IIOK
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