MYHULHUITAJIBHOE BIO/CKETHOE OBINEOBPA3OBATEJIBHOE YYPEKIEHUE
«CEPEBPSIHCKAS CPEJHSIS OBIIEOBPA3OBATEJIBHAS IIKOJIA - IETCKHAM
CAJl UMEHHU KABAJIEPA OPAEHA MY KECTBA BUKTOPA TOHLIMOTOBA»
PA3JTOJIBHEHCKOI'O PAMOHA PECITYBJIUKH KPBIM

PABOYAS ITPOI'PAMMA

o uadbopmMaTuke

(0a30BbBINl YPOBEHD)

VYpoBenb o06miero obpazoBanusi (kiacc): OcHoBHOe oOiee oOpazoBanue (8-9 Kiacchl)
KonuuectBo yacoB no yuebHoMy I1aHy: 8 kiacc - 34 yaca B rox; 1 dac; 9 xiacc — 34 gaca
B rof; 1 ygac.

Yuutens: yuutenb UHPOpMATUKHM, Bbicmias —kareropus, Kokopkuna CpernaHa
AJleKcaHApOBHA

[Iporpamma cootBeTcTByeT {DenepaibHON OCHOBHOM 00pa30BaTeNbHONW MpOTrpaMme
(®OOII) ocHoBHOro 0061IETO 00pa30BaHMs, YTBEPKICHHOW MpUKa3zoM MUHHCTEpCTBA
npocsenieHust Poccuiickoit @eaepanuu ot 18.05.2023 1. Ne 370

®denepanpHOil pabodueil mporpaMme ¢ YYETOM HM3MEHEHMM Tpukaza MUHHCTEpCTBa
npocsetienust Poccuiickoit deneparuu ot 9 oktsi6ps 2024 r. N 704

YyeOHuk:

- Undopmaruka: 8 kiacc: 0a30Bbiil ypoBeHb: yueOnuk/ JIJI. bocosa, A.FO. bocoBa. — 5-¢
u31., mepepad.- Mocksa: [Ipoceemnienue, 2023.

Nudopmatuka: 9 kiacc: 6a3zoBbiii ypoens: yueonuk/ JI.JI. bocoBa, A.}O. bocoBa. — 5-¢
u31., mepepad.- Mocksa: [Ipoceemnienue, 2023.

c.CepeOpsinka, 2026r.



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, a Taxxe (enepanpHoOit paboyeil MporpaMMbl BOCIIUTAHUSI.

[Iporpamma 1o wuHMOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0IIel
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
uHpopMaTUKd Ha 0a30BOM YpOBHE, YCTaHABIMBAET 0053aTEIbHOE MPEIMETHOE
COJIep>KaHMe, MPEAYCMATPUBAET €r0 CTPYKTYPUPOBAHUE TI0 pa3ieiaM U TEMaM.

[Iporpamma 1o mHGOPMATHKE ONIPENEIAET KOJTMICCTBEHHBIC M KAUCCTBEHHBIC
XapaKTEePUCTUKU YU4EOHOro MaTepuaia Jyisl KaXI0ro Toja U3y4YeHHs], B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTallH o0yuarommxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
roCy/1apCTBEHHO UTOTOBOM aTTeCTAIUN).

[Iporpamma 10 uH(pOpPMATUKE SBISETCS OCHOBOM i1 COCTaBJICHUSA
aBTOPCKUX YUEOHBIX MPOTPAMM, TEMATUYECKOTO IJIAHUPOBAHUS KypCa YUUTEIIEM.

[ensmMu wu3ydeHuss UHGOPMATUKA HA YpPOBHE OCHOBHOTO  OOIIETO
0o0pa3oBaHuUs SIBJSIOTCS:

(opMHpOBaHHE OCHOB MHUPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKu HUH(POPMATHUKH, TOCTIIKCHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOM MPAaKTUKH, 32 CUET PA3BUTUSA NPEICTaBICHUN 00
uHpOpPMAIUU KaK O Ba)XKHEHIIIEM CTPATETUYECKOM PECypce Pa3BUTHS JHUYHOCTH,
rocyJlapcTBa, oOOIIECTBa, TOHUMAaHUA POJM WHOOPMAIIMOHHBIX MPOIIECCOB,
WH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUHA B YCIOBHUAX
1idpoBoit TpaHchopMaIii MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIECTBa;

oOecrieyeHue YCJIOBHH, CIOCOOCTBYIOIIMX PA3BUTHIO AJITOPUTMUYECKOTO
MBIIIUICHUSI KaK HEO0OXOAUMOIO YCIOBUSI MPOQPECCUOHATLHON JEATeIbHOCTH B
COBPEMEHHOM HMH(GOPMAILIMIOHHOM OOIIIECTBE, MPEANOIaramllero cnocoOHOCTb
oOyuyaromierocss pa3OMBaTh CIOKHBIE 3aayud Ha 0oJiee MPOCThie TOA3aJayH,
CpaBHUBATh HOBBIC 33/1aUM C 3aJa4aMu, PEIIEHHBIMHA paHee, ONPENEIATh Mark s
JIOCTUKEHUS pe3yJibTaTa U Tak Jajee;

dbopMUpOBaHUE U pPa3BUTHUE KOMIIETCHIIMM OOy4ammmxcs B 00JacTu
WCIIOJIb30BaHUsl MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HaHWM, YMEHWW W HaBBIKOB pabOThl C¢ wHOpMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIIM B COBPEMEHHBIX HHU(PPOBBIX Cpelax B YCIOBUAX OOECICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaIoIerocs;

BOCIIUTaHUE OTBETCTBEHHOTO M M30UPATEIbHOTO OTHOIIEHUS K MH(OpMaLUU
C Y4ETOM MPABOBBIX M ATUYECKUX ACIEKTOB €€ pacHpoCTpaHEHUs, CTPEMJICHUS K
OPOAODKEHHUIO 00pa3oBaHusi B 00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUH U



CO3UJATEIIPHON JEATENHPHOCTH C TPUMEHEHHUEM CPEeACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIeM 00pa30BaHUU OTPAXKALT:

CYIIHOCTh HMHMOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3ydarouieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(DOPMaAIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTM  NPUMEHEHHs]  WHMOPMATHKH, TPEXKAEC  BCETO
nH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COIIMANTBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
JEATEIIbHOCTH.

N3yuyenne UWHPOpPMATUKM  OKa3bIBA€T  CYIIECTBEHHOE  BIMUSHUE  Ha
(bopMHpOBaHHE MHPOBO33PEHUS OOYYaAIOIIErocs,, €ro >KMU3HEHHYIO IO3UIIMIO,
3aKJ1a/JbIBAa€T  OCHOBBI  TOHMMAHUS  TPUHIUIOB  (QPYHKIIMOHHPOBAHUS U
UCITIOJIb30BaHUSI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPaKTUYECKU JIIO00M JIeATeIbHOCTM © OJHOTO U3 Haubojiee 3HAUYUMbBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHHWM  COBPEMEHHOW  UMBWIM3auuMu.  MHoOrue
MpEeAMETHbIC 3HAHUS U CIOCOOBI JACATEILHOCTH, OCBOCHHBIC OOYyYaIOIIUMUCS MPHU
U3y4eHUU UHGOPMATHKHU, HAXOT MPUMEHEHUE KaK B paMKax o0pa3oBaTeIbHOTO
MPOIECCa, TAK U B MHBIX KU3HEHHBIX CUTyalUsAX, CTAHOBSATCA 3HAYMMBIMU JIJISI
dbopMUpOBaHUS KaueCTB JUYHOCTH, TO €CTh OPUEHTUPOBAaHBbI Ha (HOPMUPOBAHUE
METaNnpeIMETHBIX U TUYHOCTHBIX PE3YJIbTaTOB O0yUCHHUSI.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «Mubopmarukay — chopmMupoBath y
0OyJaroImmXxcs:

MOHUMAaHUE TMPUHIUIIOB YCTpOHWCTBA # (YHKIUOHUPOBAHHUS OOBEKTOB
U(PPOBOro OKpYyKEHUS, MPEACTaBICHUS 00 UCTOPUM M TEHICHIMSIX Pa3BUTHUS
uH(pOpMaTHKHU Neproia HudpoBoil TpaHchHOpMaAUU COBPEMEHHOTO 00I1IECTBA;

3HAHUS, YMEHUSI U HAaBBIKM IPAaMOTHOM MOCTAHOBKHU 33Ja4, BOSHUKAIOIIUX B
MPAKTUYECKON NEATEIbHOCTH, IJIi UX PEHICHUS C MOMOIIbI0 MH(OPMAIMOHHBIX
TEXHOJIOTUHA, YMEHHUS U HaBBIKM (DOPMAIM30BAHHOTO OIMUCAHUSI TOCTABJIECHHBIX
3ajay;

0a3oBble 3HaHUS 00 HMHGOPMAIMOHHOM MOJEIUPOBAHWHM, B TOM YHCIE O
MaTeMaTUYECKOM MO/JIEIMPOBAHUH;

3HAHUE OCHOBHBIX AJTOPUTMHYECKUX CTPYKTYp U YMEHUE NPUMEHSTH 3TH
3HaHUS JJI TIOCTPOCHHS aJITOPUTMOB pElIeHUs 3ajad M0 MX MaTeMaTHYE€CKUM
MOJEIISAM;

YMEHHSI W HaBBIKM COCTAaBJEHUS MPOCTBIX MPOTPaMM IO IMOCTPOECHHOMY
JITOPUTMY Ha OJTHOM M3 SI3BIKOB MPOTPAMMUPOBAHUS BRICOKOTO YPOBHS;

YyMEHUS ¥ HaBbIKU d3(PQGEKTHBHOTO WCIIOIH30BAHUS OCHOBHBIX THIIOB
MPUKIIAIHBIX MporpamMM (TIPUIIOKEHH) 00IIero Ha3HAYeHUsI U UH(POPMAaIMOHHBIX



CUCTEM ISl PEIICHUSI ¢ MX MOMOIIBIO MPAKTUYECKUX 3a/1ad, BiIaJcHHEe 0a30BBIMH
HOpMaMH WH()OPMAITMOHHOW OJTHKA H TIpaBa, OCHOBAMH WH(POPMAIIMOHHOMN
0e30ITacCHOCTH;

yMEHHE TPaMOTHO HHTEPIIPETUPOBATHh PE3YJIbTAThl PEIICHUS IMPAKTUYCCKUX
33Jlad C IOMOIINBbI0 HWH(MOPMAIIMOHHBIX TEXHOJIOTHH, MPUMEHSATH IOJyYCHHBIC
pe3ynbTaThl B MPAKTUYECKON ACATEIHHOCTH.

[lenmn m 3amaum w3ydeHUsT WHPOPMATHKH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHS OIPEACISIOT CTPYKTYPY OCHOBHOTO COJCP)KaHHS Yd4eOHOTO
IpeaIMETa B BUC CICAYIOIMIMX YETHIPEX TEMAaTHUSCKHUX Pa3/ICIIOB:

1udpoBast rpPaMOTHOCTb;

TEOPETHUECKUE OCHOBBI HHPOPMATHKH;

QITOPUTMBI ¥ TIPOTPAMMHPOBAHNUE;

HH(POpPMAITMOHHBIE TEXHOJIOTHUH.

Ha usydyenune nHpopmatuku Ha 6a30BOM ypoBHEe oTBojautcs 102 yaca: B 7
kimacce — 34 4Jaca (1 gac B Hemento), B 8 kimacce — 34 4gaca (1 gac B Hemento), B 9
kimacce — 34 gaca (1 Jac B Hezeno).



COJAEPKAHUE OBYUYEHUA
8 KUIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

CucreMbl CHHCICHUA

Heno3unuonuele M MO3UWIMOHHBIE CHUCTEMBbl CcUHMCIeHHs. AudaBur.
OcHoBanue. Pa3zsépuyTas popma 3anucu uucna. [lepeBoa B A€CATUUHYIO CUCTEMY
YHUCEJl, 3alMCAHHBIX B IPYTHX CUCTEMAX CUHUCIICHHUS.

Pumckas cucrtema curciieHus..

JIBonuHas cucrema cumcinenus. [lepeBon nensix yucen B npeaenax ot 0 mo
1024 B ABOMYHYIO CHCTEMY CcuuCIeHUS. BocbMepuyHasi cucTeMa CUYUCIEHUS.
IIepeBoa uucen U3 BOCBMEPUYHON CUCTEMBI B IBOUYHYIO U JIECATUYHYIO CUCTEMBI
u obparHo. lllectHanuarepuunas cucrema cuuciaeHus. [lepeBon umcen wu3
HIECTHAALIATEPUYHON CHUCTEMBI B JBOMYHYIO, BOCBMEPUYHYI0 U JECATUYHYIO
CUCTEMBI U 0OpPATHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMEeHTbl MATEeMATHYEeCKOM JIOTHUKH

Jlornueckue BbICKa3biBaHUA. Jlornueckue 3HAYEHUS BBICKA3bIBAHUIA.
OneMeHTapHble W COCTaBHbIE BBICKa3bIBaHUS. Jlormueckue onepamuu: «um»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOXEHHUE), «WIN» (IU3BIOHKIUS, JIOTUYECKOEe
CIIOXKEHUE), «He» (Jloruueckoe oTpuiianue). [IpuopureT JOTUYECKHX OIeparui.
OmnpeneneHne NCTUHHOCTH COCTABHOI'O BBICKA3bIBaHMS, €CJIM U3BECTHBI 3HAYCHHUS
UCTUHHOCTH BXOJSIIMX B HEr0 3JIEMEHTAapHBIX BbICKa3bIBaHWil. Jlornmdeckue
BbIpakeHus. IlpaBuia 3amucu jormdyeckux BblpakeHui. IlocTpoenue Ttabmuig
VMCTUHHOCTH JIOTHYECKHUX BBIPAKECHHM.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAMM KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

HcnosHuTe M ¥ AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUA

[lonarne anroputma. McnmonHuTenu anaropuTtMoB. ANTOPUTM Kak IUIAH
YIPABJICHUS UCTIOTHUTEIIEM.

CpoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIM, B BUJC
OJIOK-CXEMBI, TPOTpaMma).

AutroputMudeckue KOHCTpyKIuu. KoHCTpykiusa «cienoBanue». JIMHEUHBIN
anroput™.  OrpaHW4YeHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb
IPEAYCMOTPETh 3aBUCUMOCTh IOCIJIEIOBATEIBHOCTH BBINOJHSAEMBIX AEHCTBUN OT
HCXOJHBIX JAHHBIX.

KoHcTpykiusi «BeTBICHUE»: TMONHAS W HemodHas (GopMbl. BeimomHeHue u
HEBBITIOJIHEHUE YCJIOBUSI (MCTUHHOCTH W JIOKHOCThH BbICKa3biBaHUs). IIpocTeie u
COCTaBHBIE YCJIOBHUSI.



KOHCTpYKIMSL «IIOBTOPEHMS»: LUKIbBI C 3aJaHHBIM YHCIIOM ITOBTOPEHHM, C
YCJIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LIUKJIA.

PazpaboTtka s HopmManbHOTO HMCHOJHUTENS aIrOpPUTMa, MPUBOJIAIICTO K
TpeOyeMOMy pe3ynbTaTy IpH KOHKPETHBIX MCXOJHBIX JaHHbIX. Pa3paboTka
HECJIO)KHBIX ~AJTOPUTMOB C UCIOJB30BAaHUEM IIMKJIOB U BETBJICHUN JJs
yrnpaBieHus: (HOpMaTbHBIMU HCIIOTHUTEISIMU, TakuMu kKak Pobot, Uepemaika,
YepréxHuk. DBrpllonHEHWE aJIrOpuTMOB BpPYYHYI0O M Ha  KOMIIBIOTEpE.
CuHTakcuyeckue 1 Joruyeckue omuoku. OTKasbl.

S3BIK IPpOrpaMMHpPOBAHUS

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputMudeckuid SA3bIK).

Cucrema mnpoOrpaMMHUpPOBAHMS: PEOAKTOpP TEKCTa IPOrpamm, TPAHCIATOP,
OTJIAYHK.

[lepemennasi: tum, ums, 3HadeHue. Llenple, BENIECTBEHHbIE U CHMBOJIBHBIC
NIEpEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUA U MOPSIOK HUX
BbIuMciieHus. Onepanuu ¢ UEIbIMH YUCIAMU: LIEIOYUCIEHHOE JIeJIEHHUEe, OCTaTOK
OT JICJICHHS.

Berenenus. CocraBHble yClOBUS (3alUCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMOM SI3bIKE MporpammupoBaHusi). HaxoxaeHne MUHMMyMa U MakCUMyMa
U3 JABYX, TPEX U 4YEThIpEX uuncen. PelieHne KBaapaTHOrO ypaBHEHHS, UMEIOIIETO
BEILECTBEHHBIEC KOPHH.

JuanoroBass oTJIaJKa NPOrpaMM: IOIIATOBOE BBIINOJHEHHE, IPOCMOTP
3HAYCHUH BEMYMH, OTIaJ0YHbIN BBIBOJ], BBIOOP TOUKU OCTAHOBA.

[ukn c¢ ycnoBueMm. Anroput™ EBKiMIa sl HaX0XKAEHHUS HAWOONBILETO
oOLIero JeiauTens ABYX HATypallbHbIX uHcelsl. PazOueHue 3amucu HaTypajibHOro
4uCiia B MO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[lukn ¢ nmepeMeHHOW. ANTOPUTMBI NMPOBEPKH JEJIMMOCTH OJHOTO ILIEJIOrO
YKCIia Ha JPyroe, MPOBEpKH HATYPaIbHOTO YKCIIa Ha MPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas o0paboTka cTpok. [lomcdyé€r vacToThl TOSIBIEHHS CHUMBOJIa B
cTpoke. BcTpoennbie pyHKIMU 1711 00pabOTKH CTPOK.

AHaJIu3 aJIropuTMOB

OnpeneneHue BO3MOXKHBIX PE3yJbTATOB padOThl aJfOpUTMa MHpU AaHHOM
MHO>XECTBE BXOJHBIX JIaHHBIX, OIPENEJIECHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,
NPUBOJSIINX K JAHHOMY PE3yJbTaTy.



9 KJIIACC

udposasi rpaMOTHOCTDH

I'nobanbHas cetb UHTEPHET U cTpaTerun 0€30MacHOro0 NOBEACHUS B Hel

['noGanwHas cetb UutepHet. IP-anpeca y3noB. CeTeBoe XpaHEHHUE JAHHBIX.
MeTopI HHIMBUYaTbHOTO U KOJUIEKTUBHOTO pa3MEIIEeHUsI HOBOM MH(POpMAIUH B
WNurtepHere. bonbinve naHHble (MHTEpPHET-IAaHHbIE, B YaCTHOCTH JaHHbBIC
COILIMAJIBHBIX CETEN).

[Tonarue o6 mHOpPMALMOHHONW 0€30MacHOCTH. YTPOo3bl MHOOPMAIIMOHHOU
0e30MacHOCTH TIpU padoTe B TJI00ATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBuna Oe3omacHoil ayTeHTHUKAIMK. 3aluTa JAYHOM WHpOpManuu B
WNurepnere. bezonacHele crpaternu noseneHus B MHrepHete. [Ipenynpexnenue
BOBJICUCHHUSI B JIECTPYKTHUBHBIE U KPUMHHAJIBHBIE (DOPMBI CETEBOW AKTUBHOCTHU
(knOepOyIUTMHT, PUIIUHT U APYTUe (POPMBI).

PabGora B nH(pOPMALIHOHHOM IPOCTPAHCTBE

Buapl nestensHocT B UHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAITUOHHBIC
cepBUCHI (TOYTOBast Clyk0a, BUACO-KOH(PEPEHL-CBA3b U JPYTHE), CIPAaBOUYHBIC
CIyxO0bl (KapThl, paclUCaHUsi U JAPYrUe), TOUCKOBBIE CIYKObI, CIy>KOBI
OOHOBJIEHUS TPOrPAMMHOrO oOecnedeHuss | Jpyrue ciayxObl. CepBHUCHI
rocyJapcTBeHHbIX yciyr. O0nauHble XpaHuaunia AaHHbX. CpencTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (oHiaitH-oducskl). [Iporpammuoe obecrieueHue kak BeO-
CEpBUC: OHJIAITHOBBIE TEKCTOBBIE U IpaHUuecKUe PeJaKkTOphl, CPeabl pa3padOTKU
POTrPaMM.

Teopernueckne 0CHOBBI HHPOPMATHKH

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mogens. 3anaun, pemaeMble ¢ NOMOLIbI0 MojenrpoBanus. Kiaccupukauuu
Mozeneid.  MarepuanbHble  (HaTypHble) UM WHGOPMAIMOHHBIE  MOJICIIH.
HenpeppiBHbIE M auckpeTHble Mozaenu. HWmurtanmonHele Mmonenu. Hrpossie
Mozaenu. OneHKa aJeKBaTHOCTH MOJEIU MOJEITUPYEMOMY OOBEKTY U ULEISIM
MOJICJIUPOBAHUSI.

Tabmuunbie moaenu. Tabnuia Kak MPeACTaBICHUE OTHOIICHHUS.

ba3er mannbix. OTOOp B TaONMIE CTPOK, YIOBJICTBOPSIONIMX 3aIaHHOMY
YCJIOBHIO.

I'pad. Bepmmna, pedpo, myTs. OpHEHTUPOBAHHBIE M HEOPUEHTUPOBAHHBIC
rpadel. Jlnmuna (Bec) peOpa. BecoBas marpuma rtpada. JlnmmHa myTtd Mexmy
BepmmHamu rpada. [louck omrumanbHoro mytu B rpade. HauanpHas BepuimHa
(MCTOYHUK) U KOHEYHAs! BepIIMHA (CTOK) B OpUEHTHPOBAaHHOM Tpade. Boruncnenue
KOJIMYECTBA IMMyTeW B HAIIPABJIECHHOM alIMKIMYECKOM rpade.



HepeBo. Kopens, Bepmmna (y3en), JucT, pedpo (myra) aepesa. Bwicora
nepesa. [lognepeBo. Ilpumepsl ucnonb3zoBaHus aepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEPEBA.

[loHATHE MaTEMAaTHYECKOM MOJENU. 3aJaud, pEmaeMbleé C IOMOUIBIO
MaTEeMaTUYeCKOro (KOMIbIOTEPHOI0) MoaenupoBanus. OTiIMyue MaTeMaTUYeCKOn
MOJIEIM OT HATYpHOM MOJETM M OT CJIOBECHOr0 (JIMTEpAaTypHOTO) OINHUCAHUS
00BEKTA.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4l, IMOCTPOEHUE
MaTeMaTUYECKOW MOJENIH, MPOrpaMMHasl peanu3alusi, TECTUPOBAHUE, TPOBEACHUE
KOMIIBIOTEPHOTO SKCIIEPUMEHTA, aHAIU3 €0 PE3yJIbTAaTOB, YTOUHEHHE MOJIEIIH.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUE

Pa3pa0orka aJiropuTMoB M IPOrpamMm

PazOuenue 3amaun Ha noazagauu. CocTaBleHHE aJTOPUTMOB U MPOrPaMM C
UCIIOJIb30BAaHUEM BETBJIICHUM, LHMKIOB M BCIOMOTAaTENbHBIX AJTOPUTMOB IS
yOpaBJICHHUsS UCHONHUTENeM P0oOOT WM APYrMMH HCIOIHUTENAMH, TaKUMH Kak
Yepenaika, YepTEXHUK U JPYTUMHU.

Tabnuunbie BeUUUHbl (MaccuBbl). OqHOMepHBIE MaccuBbl. CocTaBieHUE U
OTJIaJIKa POrPaMM, PEATU3YIOIIUX TUIIOBBIE AITOPUTMBI 0OPaOOTKH OJJTHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJHOM M3 S3bIKOB mIporpammupoBanus (Python, C++,
[Tackainb, Java, C#, [1IkoapHBIH ANTTOPUTMAYECKHNA S3BIK): 3aMOJTHEHUE YHCIIOBOTO
MaccuBa CIyYallHBIMH YHCJIAMH, B COOTBETCTBUHU C (HOPMYJION MM MyTEM BBOJA
YUCEJ, HAXOKIECHUE CYMMBI AJIEMEHTOB MACCHBA, JIMHEWHBIA MOWUCK 33JaHHOIO
3HAYEHWd B MAacCHUBE, INOJACYET DSJIEMEHTOB MAacCUBa, YJIOBJIETBOPSIOLIMX
3aJJaHHOMY YCJIOBMIO, HaXOX/JEHHE MUHHUMAJIbHOTO (MaKCHUMAaJbHOTO) 3JIEMEHTa
MaccuBa. COpTUPOBKA MacCHUBA.

OOpaboTKa MOTOKA J@HHBIX: BBIYHMCIECHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMeTHYecCKoro, MUHUMAJIBHOTO W MaKCHUMaJbHOTO 3HAUEHUS 3JIEMEHTOB
IIOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOIINX 3aJAHHOMY YCIIOBHUIO.

YupasJienue

VYnpasnenue. Curnan. O6patHas cBs3b. [logyueHue curHanoB ot HUGPOBBIX
JNATYMKOB (KacaHus, pPacCTOSHMs, CBeTa, 3Byka u JApyroro). Ilpumepsl
WCIIOJIb30BAHUSI ~ TIPUHIMIIA OOpaTHOM CBA3M B CHUCTEMax  YINpaBICHUSA
TEXHUYECKUMH YCTPOWCTBAMM C TIOMOILIBIO JAaTYUKOB, B TOM YHCIE B
pOOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMA YNPABJICHUS JABUKEHUEM B
TPAaHCIOPTHOM CHCTEME, CBAPOYHAsl JIMHUS aBT03aBOJA, ABTOMATH3UPOBAHHOE
yIpaBJIEHUE OTOIJICHUEM JIOMa, aBTOHOMHAsI CUCTEMA YIIPaBIICHUS TPAHCIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NupopmanuoHHbIe TEXHOJIOTHH



JIEKTPOHHBbIE Ta0JIMIbI

[ToHsiTuEe 00 3MEKTPOHHBIX TabiMLax. TUIBI JaHHBIX B TYEMKaX 3JIEKTPOHHOM
tabnuiel. PenaktupoBanue u (opmarupoBanue tabmui. BceTpoennsle (QyHKIMH
JUIs TIOMCKAa MAaKCHUMyMa, MMHHMYyMa, CYMMbl M CPEIHEro apupMeTHUECKOro.
CoptupoBKa JaHHBIX B BbIEJIEHHOM auamna3oHe. [locTpoenue auarpamm
(rucrorpamMma, Kpyrosas AuarpaMma, TouyedyHas amarpamma). BeiOop Tuna
JMarpaMMal.

[TpeoOpa3zoBanue Gopmyn npu konupoBaHUH. OTHOCUTENbHASL, a0COJIIOTHAS
U CMEIlIaHHas ajipecarysl.

VYClOBHBIE BBIYUCIEHUS B AJIEKTPOHHBIX Tabnuuax. CymMMHpOBaHHE U
noACYET 3HAUYCHUH, OTBEUAIONIMX 3aJaHHOMY YycioBuio. O0paboTka OOJBIINX
Ha0OpPOB TaHHBIX. YUCIIEHHOE MOJICTTUPOBAHUE B DJICKTPOHHBIX TAOIHIIAX.

NHpopMmaniuoHHbIE TEXHOJIOTHH B COBPEMEHHOM 0011eCTBe

PoJib MHPOPMAIIMOHHBIX TEXHOJOTUH B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
pernoHa. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.

[Ipodeccun, csa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMU:
BeO-AM3aliHEp, MPOTPaMMHUCT,  pa3pabOTUMK  MOOMJIBHBIX  MPUIOXKEHUM,
TECTUPOBUIUK, AaPXUTEKTOP MPOrPaMMHOIO OOECHeUeHus, CIEUUaIUCT IO
aHaIM3y JaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

N3yuenne wHGOpPMATHKKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
HaIpaBJICHO HA JOCTHKEHHE OOYYAIOIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJIEPKaHMs yUEOHOTO MpeaMeTa.
JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANPABICHHOCTh HA pEUICHHE 3ajad
BOCIIUTAHUS, PA3BUTHS W COLUMAIM3ANNKN OOYyYarONIUXCsl CPEeICTBAMH y4eOHOTO
peaIMeTa.

B pesynpraTte usydyeHus MHGOPMATHKHA HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromnierocsi 0yayT copMuUpoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

IIEHHOCTHOE OTHOIIIEHUE K OTE€YECTBEHHOMY KYJbTYPHOMY, HICTOPUUYECKOMY U
HAy4YHOMY HACJIeJIMI0, TOHUMAaHUE 3HAYCHUS MHPOPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOr0 O00IlIeCTBa, BIAJCHUE JOCTOBEPHOW HH(MOpMAIUER O MepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTd UHPOPMATUKH U
MH(MOPMAITMOHHBIX TEXHOJOTHUN, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O
1 dpoBoil TpaHchopmaIuu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUEHTAIUsI Ha MOPAJIbHBIE IEHHOCTU U HOPMbI B CUTYAILIUSIX HPABCTBEHHOI'O
BBIOOpPA, TOTOBHOCTH OIIEHUBAThH CBOE MOBEJCHUE U MOCTYIKH, a TAKXKE TTOBEJICHUE
Y MOCTYIKY APYTHUX JIFOJEN C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCIEICTBUM IIOCTYNKOB, AaKTUBHOE HENPUATHE ACOLMAIBHBIX
MOCTYNKOB, B TOM uunciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUJIAX MEKIUYHOCTHBIX
OTHOIIICHWM B KOJUIEKTHMBE, B TOM YHCJI€ B COIHUAJBHBIX COOOIIECTBAX,
COOJIOJIeHNe TIPaBWJI OE30MaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOTro
MOBEJICHUS B HHTEPHET-CPENle, TOTOBHOCTh K pPa3HOOOpPa3HOM COBMECTHOU
JEATEeIbHOCTH TPHU BBITIOJIHEHUM Y4YE€OHBIX, TMO3HABATENbHBIX 3aJlad, CO3/IaHUU
y4EOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHUMAHHMIO W B3aWMOIIOMOIIU B
mpoliiecce 3ToN y4eOHOU NIeITeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE TIOBEACHHUE U
MOCTYNKA CBOUX TOBApHIIEH C MO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUM IIOCTYIIKOB;

4) HeHHOCTEed HAYYHOTI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX MpPEACTaBiIeHU 00 uHbOpMaLNH,
nH(OPMAITMOHHBIX npoiieccax u WH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOMN
IPAKTUKHU U COCTABJISIOMMX 0a30BYI0 OCHOBY JJII IOHUMAHMS CYIIIHOCTH Hay4YHOU
KApTUHBI MUPA;

UHTEpEeC K OOYUYEHHIO U IO3HAHHIO, JIH0003HATEIBHOCTh, TOTOBHOCTh W
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BbIOOPY HAaNpaBICHHOCTH U
YPOBHsI 00yUY€HHUS B TaJbHEHIIEM;

OBJIAJICHNE OCHOBHBIMH HABBIKAMHM HCCIIEJOBATEIbCKON JI€ATEIbHOCTH,
YCTAaHOBKA HA OCMBICJIEHUE OIbITA, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKCHMSI HHIMBHUIYAJIBHOIO MW KOJUIEKTUBHOIO
OJ1aronosyuus;

c(OpPMHPOBAHHOCTh HH(POPMALUOHHON KYJIbTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOATENbHON pabOThl ¢ y4EeOHBIMU TEKCTaMH, CIPABOYHOM JHUTEPATYpPOH,
pa3HOOOpa3HBIMU CpEICTBAMU MH(POPMALIMOHHBIX TEXHOJOTHM, a TakXke YMEHHUs
CaMOCTOSITENIEHO ONPENENATh LIeU CBOET0 00YUYEeHUsI, CTaBUTh U (HOPMYIUPOBAThH
JUIsl ce0s HOBBIE 3aJaud B y4y€Oe M IO3HABATENIBbHOW JESITEIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH IMO3HABATEIIBHON IESTENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME LIEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOULIEHHME K CBOEMY
3I0pOBBIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 KHU3HU, B TOM 4MCIE M 3a CUET
OCBOCHHMSI W COONIOACHUS TpeOOBaHWI OE€30MacHOM SKCIUTyaTallud CpEACTB
MH()OPMAIIMOHHBIX 1 KOMMYHUKAMOHHBIX TEXHOJOTUI;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MPaKTUYECKOMY H3y4YeHHIO mpodeccuit u Tpyaa B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOM,
IPOrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJIOTHSIMU, OCHOBaHHBIMH Ha
JTOCTHXKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HaHHBIM BBIOOP W  TOCTPOCHHWE HMHAMBHUIYAJIbHOM  TpaeKTOpUU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX U OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHUSI:

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) aganTanuu o0y4yaroumerocsi K N3MeHsIIOUIUMCH YCJIOBUAM COLUAIBHOM
U IPUPOJAHOM CpeabI:

OCBOEHHE OOYYAIOIIMMHUCSA COLMAIBHOTO OIBITa, OCHOBHBIX COLIMAIBHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH NEATEIbHOCTH BO3pACTa, HOPM M IMPaBHII
OOIIECTBEHHOTO NOBeIeH!Us, (POPM COLMAILHOM KU3HU B IPYyIINax U COOOIIECTBAX,
B TOM YHCJI€ CYIIECTBYIOIINUX B BUPTYAJIbHOM MTPOCTPAHCTBE.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHBEPCAJIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
M03HABATEIILHBIMU, KOMMYHUKATHBHBIMU, PETYJISITHBHBIMH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUSA

Bba3oBble Jjornueckue gelicTBHA:

YMEHHE ONpENeiATh TMOHSATHS, CO37aBaTh OOOOIICHHs, YCTaHABJIUBATDH
aHaJIOTUH, KJIacCH(PHUIMPOBATh, CaMOCTOSATEIBHO BHIOMpATh OCHOBAHHUS H
KPUTEPUH ISl KJacCU(UKaIMK, YCTaHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBS3H,
CTPOUTH JIOTHYECKUE PpACCYKICHMs, JIeNaTh yMO3aKIIOUYeHHS (WHIyKTUBHBIC,
JeTyKTUBHBIC U TI0O AaHAJIOTUH) U BBIBOJIBI;

YMEHHUE CO03/1aBaTh, NPHUMEHATh W MPEOOpPa30BbIBATH 3HAKM WU CHUMBOJIBI,
MOJIEJIA U CXEMBI JUIsl peHIEHUs] yYeOHBIX U TO3HABATEbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpATh CIOCOO perieHus y4eOHOU 3ajauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BBHIOMpATh HamOoJiee MOIXOANUN C y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKme 1eiicCTBU:

dbopMyIUpOBaTh BOMPOCH, (UKCHUPYIOIIME Pa3pblB MEXIY pealbHbIM H
JKeJIaTeIbHBIM COCTOSIHUEM CHUTYalllud, 00BEKTa, U CAaMOCTOSITEIIbHO yCTaHABIUBATD
HCKOMOE U JIaHHOE;

OLICHMBATh Ha TPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIIUIO, MTOTYUYECHHYIO
B XOJI€ UCCJIEI0BAHMS;

IPOrHO3UPOBATh BO3MOXKHOE JajibHElIIee pa3BUTHE MPOLIECCOB, COOBITUN U
UX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTyallUsAX, a TAK)KE BBIIBUTaTh
MPEANOJIONKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

BBIABJIATE AeUIMT WUHOOpPMALUM, JTaHHBIX, HEOOXOAUMBIX [Jis PEUICHUS
MMOCTABJICHHOM 3a/1a4H;

MPUMEHSTh PA3JIUYHBIE METO/bI, MHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
orOope MH(OpMAUMU WIM JAHHBIX W3 HMCTOYHUKOB C YUYETOM MPEIJI0KEHHON
y4eOHOM 3aJ1auM U 3aJaHHBIX KPUTEPUEB;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIPEICTaBIICHUS
uHOpMAIMM U WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMH CXEMaMH,
JTyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU;

OIICHMBATh HANEKHOCTh WH(POPMAIMKA TIO KPUTEPHSAM, MPEIIOKECHHBIM
YUHTENIEM WIH CHOPMYITUPOBAHHBIM CAMOCTOSTEILHO;



3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXACHUSAMHU APYIHMX YYACTHUKOB JAUAIIOra,
OOHapyXUBaTh PA3IUUHUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YJIbTAThl BBIIOJIHEHHOTO ONBITA (3KCIIEPUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3aaay
NPE3EHTAlMA U OCOOEHHOCTEW ayAUTOPUU U B COOTBETCTBHHU C HUM COCTABIISTH
YCTHBIE U MMCbMEHHBIE TEKCTHI C HCIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasl 1eITEILHOCTD (COTPYIHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BATH MPEUMYIECTBA KOMaHIHON Y WHAMBUAYAJIbHOU
paboThl MpHU pEUNIeHUH KOHKPETHON NpoOJiieMbl, B TOM YHUCIE MpPU CO3JAHUU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh LIE€JIb COBMECTHOW MH(MOPMALMOHHON NEATEIbHOCTH MO cOopy,
oOpaboTke, nepenade, Qopmanuzanuu HHPOPMALUHU, KOJUJIEKTUBHO CTPOUTH
JNEeHCTBUS MO €€ JOCTHKEHMIO: paclpeaessiTh PoJiu, JOrOBapuBaThCs, 00CYKIaTh
MPOLIECC U PE3YNIHTAT COBMECTHOM paOOTHI;

BBINIOJIHATh CBOKO 4YacTh pabOThl ¢ MH(pOpManued Wik HHPOPMAUOHHBIM
IPOLYKTOM, JOCTHTasi KaueCTBEHHOI'O PE3yJIbTaTa MO CBOEMY HAINPABICHUIO U
KOOPJMHHUPYS CBOM JEHUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh Ka4Y€CTBO CBOET0 BKJIaJa B OOIMIMHA HH(OPMALIMOHHBINA IPOAYKT I10
KPUTEPUSIM, CaMOCTOSITEJIbHO c(hopMyITUPOBaAHHBIM y4YaCTHUKaMHU
B3aHMMOJICHCTBUS,

CPaBHUBATh pe3yJbTaThl C MCXOAHOW 3aJadyed M BKJAJ KaXKIOTO YICHA
KOMaH/bl B JIOCTHXKEHUE pE3yJbTaTOB, pa3leyiiaTh c(epy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCThD K MPEIOCTABICHUIO OTUETA MEpe IPYIIOH.

PeryasiTuBHbIe yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISBJISITh B JKM3HEHHBIX M Y4YEOHBIX CHUTyalUsiX TpoOJieMbl, TpeOyrolue
pelieHus;

OpPUEHTUPOBATHCA B PA3NIMYHBIX MOJAXOJAX K MPHUHATHIO PEUICHUN
(MHAMBUIyaTbHOE IPUHATHE PEUICHUN, IPUHITHE PEIICHUI B TPYIIIIE);

CaMOCTOSITETIbHO COCTABJISITh QJITOPUTM PEIICHUS 3a7a4yu (WM €ro 4acTh),
BBIOMpaTh crioco0 pelieHus yueOHOH 3aauu ¢ YY4ETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOHOCTEH, apryMEHTHpOBaTh TNpejajiaraéMble BapUaHTHI
pELICHUN;



COCTABJIATh IUIAH AEUCTBUM (TUIaH peanu3aldd HaMEYEHHOIo alropuTrMa
pElIeHUs), KOPPEKTUPOBATh MPEVIOKEHHBIM AITOPUTM C YYETOM MOIYYEHUS
HOBBIX 3HaHHM 00 H3y4aeMOM OOBEKTE;

nenatb BBIOOP B YCIOBUAX MPOTHUBOPEYMBOM uHGoOpManuu U OpaTh
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediexcus):

BJIaJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIICKCHUM;

JIaBaTh OIIEHKY CUTYAIIMH U MpeJiaraTh IiaH €€ U3MEHEHUS;

YUYUTBIBATh KOHTEKCT U MPEABUJETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh
Opy  pelieHud y4eOHOM 3ajauM, aJanTHpOBaTh pEIICHHE K MEHSIOMIMMCS
00CTOSATEIECTBAM,;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTH)KEHHUS])  PE3yJIbTaToOB
MH(POPMAILIMOHHOMN JESTENIbHOCTH, 1aBaTh OLEHKY PUOOPETEHHOMY OIMBITY, YMETh
HaXOJUTh ITO3UTUBHOE B ITPOU3OLIEIIIEH CUTYaLlNH;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSAM.

IMOUMOHAIBbHBIN HHTE/JIEKT:

CTaBUTh c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMATh MOTUBBI U HaMEPEHUs
JPyToro.

IIpunsiTue ceds1 u APpyrux:

OCO3HABaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAX€E B YCIOBHSX
OTKPBITOTO JOCTYyTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEAMETHBIE PE3YJIBTATBI

K konuy oOyuenuss B 8 kiuacce y oOyuaronierocss OyayT cQOpMHUPOBaHBI
CJIEIyIOLIUE YMEHMUSI:

MOSICHSATL  HA  OpUMEpax  pa3jiuuus  MEXAy  MO3UIMOHHBIMH U
HETMO3UIMOHHBIMU CUCTEMaMU CUUCIICHUS,

3amuChiBaTh W cpaBHUBaTh Ieible yuciaa or 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHCTEMaX CUYHCIeHUsS (C ocHOBaHUSAMU 2, 8, 16), BBIIOIHATH
apupMeTHIECKUE OTlepallii HaJl HUMU;

PacCKpbIBaTh CMBICH TOHSTHUH «BBICKA3bIBAHUE)», <JIOTHYECKAS] OIMEpaLus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JIM3BIOHKIINH,
KOHBIOHKIIUU W OTPUIAHUS, OMNPEIEIsATh UCTUHHOCTh JIOTUYECKUX BBIPAKCHUH,
€CJIM M3BECTHBI 3HAYEHMS] UCTUHHOCTU BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOIHIIBI UICTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUN;



PACKpbIBaTh CMBICI MOHATUN «UCIOIHUTEIbY», «aJTOPUTMY, «IIPOrpaMMa,
MOHUMAsI Pa3HUILY MEXTY YIOTPEOJIEHUEM dTUX TEPMUHOB B OOBIICHHON peyu U B
uHpOpMaTHUKE;

OMHUCHIBATh AJTOPUTM PEIICHMS 3aJladyd pa3IMYHbBIMU CIIOCOOaMHU, B TOM
YHcJie B BUJIE OJIOK-CXEMBI;

COCTaBJISATh, BHIMIOJIHITH BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIE aJlTOPUTMBI
C HCHOJIb30BAaHWEM BETBJICHUM W LUKIOB ISl YIPABICHUS WCIIOJIHUTEISIMU,
TakuMu kak Pobot, Uepemnamika, UepTExXHUK;

WCIIOJIB30BaTh KOHCTAHTHI M TEPEMEHHBIC PA3IUYHBIX TUIOB (YHCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), @ TAKKE COJACPIKAIINE MX BBIPAKCHUS, UCIOIb30BaTh
OmnepaTop NpUCBauBaHUS;

UCIIOJIB30BaTh MPU pa3padOTKe MporpamMM JIOTUMYECKUE 3HAYCHUSI, ONepaluu
Y BBIPAKECHUS C HUMH;

aHAJIM3UPOBATh MPEIAJIOKEHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEICIISITh, KaKue
pEe3yJbTaThl BO3MOXKHBI IPU 3aJaHHOM MHOECTBE UCXO/IHBIX 3HAYCHU;

co3laBaTh W  OTJIAXUBaTh NPOrpaMMbl HA  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkonbHbIN
AnropuTMudeckuil S3BIK), peaNM3yIoIIMe HECIOXHBIC alrOPUTMbI 00paOOTKH
YHCJIOBBIX JAaHHBIX C HCHOJIB30BAHHEM IIMKJIOB W BETBJICHHMN, B TOM 4YHCIE
peAU3YIOIIME MPOBEPKY ACTUMOCTH OAHOTO ILEJIOr0 YKCIA HA APYTroe, IPOBEPKY
HaTypaJbHOTO YKCia Ha POCTOTY, BhIACICHUS ITU(Dp U3 HATYpaJIbHOTO YHCIIA.

K koniy oOyuenuss B 9 kiacce y oOydaromierocss Oyayt chopmMupoBaHbl
CIICAYIOIIUE YMEHUS:

pa3OuBaTh 3aJaud Ha TOJ33Ja4l, COCTABJIAThH, BBIMOJIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HUCIOJIH30BAHUEM BETBIECHUMN, IUKJIOB H
BCIIOMOTATENbHBIX QJTOPUTMOB [IJISl YIPABJICHUS] UCIOJHUTEISIMU, TaKUMHU Kak
Po6oT, Uepenarika, UepTEXHUK;

COCTaBJISITh M OTJQKHBATh MPOTPAMMBI, PEANTH3YIONTUE THIIOBBIC aJITOPUTMBI
00pabOTKM YHCIOBBIX MOCJIEIOBATEIIBHOCTE WM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI HJIA KOJMYECTBA DJIEMEHTOB
C 3aJaHHBIMH CBOWCTBaMH) Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonsHbINH ATTOPUTMUYECKUN S3BIK);

pPacKpbIBaTh CMBICI TOHATHH «MOJICTbY, «MOJCITHUPOBAHUE», OIPEICIAThH
BUJIBI MOJIEJICH, OIEHWBATHh AJCKBATHOCTh MOJCIH MOJACIUPYEMOMY OOBEKTY W
EJISIM MOJICTTUPOBAHHS;

WCITIOJIB30BaTh Tpadbl U JIEPEBbS MJIsI MOJCIUPOBAHUS CHUCTEM CETEBOU H
UepapXU4YeCcKol CTPYKTYpbl, HAXOJUTh KpaTyailinii myTh B rpade;



BbIOHpaTh CIIOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C MOCTABICHHON
3ajavyeil  (Tabnuibl, CXeMmbl, TpaduKH, [AHArpaMMbl) C  HCIOJB30BAHHEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJIB30BaTh  AJIEKTPOHHbIE TaOMUIBl Uil OOpaOOTKH, aHamu3a U
BU3YyaJM3allMM YHUCJIOBBIX JaHHBIX, B TOM YHCIE C BBIJCJICHHUEM JAMAaIa30Ha
TaOHIIBI U YIIOPSA0YNBAHUEM (COPTHPOBKOI) €r0 AJIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX TAOIUIIAX POPMYJIIBI JIs1 PAcuETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTndyeckux (yHKUUH (CyMMHPOBAHHE U
N0JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEE apu(PMETHIECKOE,
NOMCK  MAaKCHUMaJbHOTO M  MHUHUMAQJIBHOTO  3HAu€HUs),  aOCOJIOTHOM,
OTHOCUTEIBHOM, CMEILIAHHOM a/ipecaluu;

UCITIOJIB30BaTh JJIEKTPOHHBIE TAOJIMIBI JUISI YMCIEHHOTO MOJEIMPOBAHMS B
IPOCTHIX 33/1a4aX U3 Pa3HbIX yUEOHBIX IPEIMETOB;

UCIIOJIb30BaTh  COBPEMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIUOHHBIE ~CEpPBHUCHI, OOJIAYHbIE XpAHWIMINA JaHHBIX, OHJIANH-
nporpamMmbl  (TEKCTOBBIE M TIpaUUeCKUe pPEIaKTOpbl, Cpeabl pa3paboTKH)) B
y4eOHOM ¥ MOBCEHEBHOM JIEITEIHHOCTH;

OPUBOJUTH TPUMEPBl HCIOJI30BAHUA T'E€OMH(MOPMALIMOHHBIX CEPBHUCOB,
CEpBUCOB TOCYJapCTBEHHBIX YCIYTr, 0Opa3oBaTelbHBIX cepBUCOB MHTepHeTa B
y4eOHOM ¥ TOBCEHEBHOM 1€ TEIHLHOCTH;

UCIIOJIB30BaTh  pa3lIMyHble  CPEACTBAa  3alUTBl  OT  BPEJAOHOCHOIO
IPOrpaMMHOr0  O0€CleUYeHHs], 3allUIIaTh MEPCOHAIBHYI0 HHPOPMAIUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIIA U €r0 IOCJIEICTBUM (pasriaiieHus, MOJMEHBI,
yTpaTbl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKUX M  COLMAIBHO-
NICUXOJIOTUYECKUX  acClEeKTOB  HCMONb30BaHus ceth  HMHrepHer  (cereBas
aHOHMMHOCTb, HIU(PPOBOH Cliell, Ay TEHTUYHOCTh CYyOBEKTOB M PECYPCOB, ONIACHOCTh
BPEIOHOCHOTO KO/Q);

pacro3HaBaTh MOMBITKU U MPEAYyIPExKAaTh BOBICUEHHE Ce0sl U OKPYKAIOIIUX
B JIECTPYKTHBHBIE U KpUMHHAJIbHbIE (DOPMBI CETEBOM AaKTUBHOCTU (B TOM YHCIIE
KHOepOYJUTUHT, (DUILIMHT).



8 KUIACC

HaumeHoBaHue pa3/ieioB U TeM

KoaunuyecTBO 4acoB

dyeKkTpoHHbIE (LM (pPOBbHIE)

Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 CucreMsbl cunciieHus 1 https://m.edsoo.ru/SMER3WA20
1.2 DJIeMEHTHI MaTEMATUYECKOMN JIOTUKU https://m.edsoo.ru/DMP7TAX30
Htoro no pazneny 12
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
141 .
2.1 CHOTHITTEII I ATITOPHTMET 10 1 https://m.eds00.ru/G5RZO70AW
AJTOpUTMUYECKUE KOHCTPYKIIUU
2.2 S3bIK IpOrpaMMUpPOBAaHUS https://m.edso0.ru/A7SYRVRJO
2.3 AHaln3 aJirOpUuTMOB https://m.edsoo.ru/POKGBHG00
Hroro no pazgeny 21
PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 10 34 3 0

[NPOTPAMME



https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

9 KUIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB  TeM JuaekTpoHHbIe (HU(POBHIE)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Paznea 1. [lu¢gpoBasi rpaMoTHOCTH
I'no6 141
1.1 FIODATILHA CCETh MIHTEPHET H“CTpaTemH 3 https://m.edsoo.ru/M27Y8144E
0€3011acHOTO MOBE/ICHUS B HEl
Pa6
1.2 aora B HHpOPMALHOHHOM 3 https://m.edsoo.ru/NGZ0OUIOE9
IIPOCTPAHCTBE
Htoro no pazneny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
2.1 MoaenupoBaHKe Kak METOJ] TO3HAHUS 8 1 https://m.edsoo.ru/DGM34BVUL
Hroro mo pazneny 8
Pa3nes 3. AnropuT™Mbl M1 NpOrpaMMHpOBaHue
3.1 Pa3paboTka anropuTMoB U IIporpamMm 6 1 https://m.edsoo.ru/MD5WV172T
3.2 VYnpasnenue 2 https://m.edsoo.ru/GKKEIRZFU
Hroro mo pazneny 8
Pa3nen 4. UndopMannoHHbIe TEXHOJIOTHH
4.1 ‘ DNeKTPOHHBIE TaOIUIIBI 10 https://m.eds00.ru/HT451019V
n
4.2 HOPMALIOHHEIC TEXHOIOTHI B 1 https://m.eds00.ru/6WEQ7HYED
COBPEMEHHOM OOIIECTBE
Hroro no pazneny 11
Pe3epBHOE BpeMms 1



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME



8 KUIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTnyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Heno3unuon#eie u

1 HO3UIIMOHHBIE CUCTEMBI 1 https://m.edsoo.ru/OH168NING
CUHCIICHUS
PasBepuyras popma 3anucu

2 puyTas Gop 1 https://m.edsoo.ru/OIXKRYJ1S
quciia
JIBoWYHAas CUCTEMa CUHMCIICHUS.

3 Apudmerndeckue ornepanuu B 1 https://m.edsoo.ru/AMWEFSDE4Z
JIIBOUYHOM CUCTEME CUHUCIIEHUSI
BocbMme ast cucTeMa

4 MepHHHad CHETeM 1 https://m.edsoo.ru/3K4YL1TKU
CUHCIICHUS
[llecTHaaaTepuuHas CUCTEMA

5 AaTeD 1 https://m.edsoo.ru/F6X7LQJXY
CUHCIICHUS
O000I11IeHIE U CUCTEMATHU3ALIUS

6 3Ha”Hui 1o TeMe «CHUCTEMEI 1 https://m.edso0.ru/232W830CB
CUHCIIEHUSI

7 Jlornueckue BbICKa3bIBAHUSA 1 https://m.edsoo.ru/QGSRGFKDY
Jlornueckue onepamum «m»,

8 patt 1 https://m.edsoo.ru/S4ARZCE5V
CUIINY, «HE»
Omnpenenenne UCTUHHOCT

9 pext 1 1 hittps://m.eds00.ru/QKFEMNWELY
COCTAaBHOI'O BBICKA3bIBAHUSA

10 TaOmuIEl HCTUHHOCTH https://m.edsoo.ru/QAAE7XDH3

11 Jloruueckue dJIEMEHTHI 1 https://m.edsoo0.ru/6CNEKHGME

12 KonTponbHas padboTa 1mo Teme 1 https://m.edsoo.ru/lJZFVQ4V57



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/JZFVQ4V57

«DIIEMEHTHI MATEMATHUYECKOUN
JIOTUKWY

13

14

[TonsiTne anropurma.
Hcenonaurenu anroputMoB

CgoiictBa asiroput™a. CriocoOsI
3alKcy aNropuTMa

https://m.edso0.ru/TIVIJTTCAB

https://m.edsoo.ru/V4Y2MAATG

15

AnroputMuueckasi KOHCTPYKITUS
«cnenoBaHuey. JIMHEHBIN
ANTOPUTM

https://m.edsoo.ru/D988TRC8V

16

AnroputMuyecKast KOHCTPYKIIHS
«BETBJICHUEY: MTOJTHAS U
HeToHast (OPMBI

https://m.edsoo.ru/XEVM28ZWT

17

18

AJ'IFOpI/ITMI/I‘IeCKaSI KOHCTPYKI U
«IIOBTOPCHHULCH

(DOpMa.]'ILHOG HCIIOJIHCHHC
aJIropuTtMa

https://m.edsoo.ru/U4U7XUT1H

https://m.edsoo.ru/QV6XREQW4

19

Pa3zpaboTka HECTTOXKHBIX
AJITOPUTMOB C UCIIOJIB30BAHUCM
IMUKJIOB IJId YIIpaBJICHUA
(dhopMaIbHBIMU UCTIOTHUTENSIMU

https://m.edsoo.ru/UEWNJTKA1L

20

Pa3zpaboTka HECTTOXKHBIX
AJITOPUTMOB C UCIIOJIB30BAHUCM
IIUKJIOB 1 BETBJIICHUN JJISA
yrpaBieHus: GopMaTbHBIMU
HCTIOJTHUTENISIMU

https://m.edsoo.ru/TAUXHLAQOQ

21

22

BrinosineHue anropuTMoB

O00011IeHIE U CUCTEMATU3ALUS
3HaHu# 110 TeMe «VcnoaHuTeaun

https://m.edso0.ru/50A9R13NF

https://m.edsoo.ru/DBR96AU59



https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59

Y aJTOPUTMBI.
AJITOpUTMHUYECKUE
KOHCTPYKLIUN

SI3BIK IPOrpaMMHPOBAHHS.

23 https://m.edsoo.ru/VYYOSREH1
Cucrema nporpaMMHpOBaHUS
24 Hepeweriisie. Oneparop https://m.eds00.ru/QQ36SYH4V
MIPUCBaNBaHU
25 HlporpamMipoBatite MHEHHEIX https://m.edso00.ru/5SW740Z6S3
QJIITOPUTMOB
Pa3paboTka nporpamm,
26 COJIEpIKaIIMX OIepaTop https://m.edsoo.ru/UQ1S3BIVJ]
BETBJICHUS
27 Jluanoropas oTjIaaka Mmporpamm https://m.edsoo.ru/IAWIO5NJ7
28 [{uki ¢ ycnoBueM https://m.edsoo.ru/FY31SPT94
29 [{uki ¢ mepeMeHHOU https://m.edsoo.ru/U6AHGBO3K
30 ObpaboTka CHMBOTBHbIX https://m.edsoo.ru/WXMKYQO7X
TAHHBIX
O06001IeHre U CUCTEMATU3AIIHS
3HAHUM MO TeMe «S3bIK
31 HPOTPAMMIPOBATILD> https://m.eds00.ru/QQQP3FNCD
ITpoepounas pabota /
Bcepoccuiickas npoBepouHas
pabota
PeseprubIil ypok. O600meHuE 1
cHCTEMaTH3anus 3HaHUHA 1
32 YMEHUH 1o Kypcy HHPOPMaTHKU https://m.edsoo.ru/VI701RLPK

8 kiacca / Beepoccuiickas
npoBepovHas pabora



https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK

AHaJu3 allropuTMOB.
Onpenenenre BO3MOXKHBIX

33 pe3yabTaTOB pabOTHI AITOPUTMA
IIpH 33/1aHHOM MHOYECTBE
BXOJIHBIX JaHHBIX

AHanu3 alropuTMOoB.
34 Omnpenenenre BO3MOXKHBIX
BXOJIHBIX JAHHBIX, TPUBOSIINX

K JAHHOMY pe3yJIbTaTy

https://m.edsoo.ru/OHBV45LLN

https://m.edsoo.ru/71W3GZ5A8

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

I'moGaneknas cets MuTepuer. IP-
azpeca y310B. bosbiine 1anHbie

HNudopmanmonnas
0€3011acHOCTh

https://m.edsoo.ru/UB3JKBOQYM

https://m.edso0.ru/303AH11JB

Yder noHsTHsI 00
HH(pOPMAITMOHHOM
0€30MaCHOCTH TIPU CO3JIaHUH
KOMILUIEKCHBIX
MH(POPMAIIMOHHBIX OOBEKTOB B
BHJIE BEO-CTPAHHII

Bunsl nesTtenbHOCTH B CETH
HNHurepuer

https://m.edsoo.ru/5EZUEI6XI

https://m.edsoo.ru/9H98AEQG5

O061auHbIE TEXHOJIOTHH.
Hcnons3zoBanue onmnaitH-oduca
JUTs pa3paOOTKU TOKYMEHTOB

https://m.edsoo.ru/RDLTKDIEY

O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHUH 1o TeMaM «l J1o0anbpHas
ceTb IHTEpHET U cTpaTeruu
0€e30I1acHOTO MOBEACHUS B
Hel», «Pabora B
UH(OPMAITMOHHOM
MIPOCTPAHCTBE»

https://m.edsoo.ru/A65FGDKCH

Mogaenu u MoaeIupOBaHuUE.

https://m.edso0.ru/10LAY40SD



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD

Knaccudukannu mozneneit

TabanyHsle MOIENN

Pa3paboTtka ogHOTAOIUIHOMN
0a3bl qanHbIX. CocTaBlicHHUE
3alpocoB K 0a3e JaHHBIX

https://m.edsoo.ru/9RVCHEG649

https://m.edsoo.ru/OCHZCHMZS8

10

I'pad. BecoBas marpuna rpada.
JInuHa Ty TH MEXIY BEpIIHHAMU
rpada. Beraucnenue
KOJIMYECTBa MyTeH B
HAIPABJICHHOM aI[MKJINYECKOM

rpade

https://m.edsoo.ru/QAZPCFUJW

11

Hepeso. I[Tepebop BapuaHTOB ¢
MIOMOIIIBIO JIepeBa

https://m.edsoo.ru/FJI9Y8V4P

12

13

MaremaTtndeckoe
MOJIETTMPOBAHUE

DTanbl KOMIBIOTEPHOTO
MOJEIUPOBAHUS

https://m.edsoo.ru/OPNCB5LUY

https://m.edsoo.ru/JCU2XL56Q

14

O06o001IeHre 1 CUCTEMaTH3 A
3HaHui. KoHTposbHas pabota
o TeMe «MopenupoBaHue Kak
METO/I TTO3HAHUS

https://m.edsoo.ru/OLM7SHO33

15

PaszOuenue 3amaun Ha
noa3agaun. CocTaBieHue
QJIITOPUTMOB U TIPOTPAMM C
HCIIOIB30BAHUEM BETBJICHUI,
LIMKJIOB U BCIIOMOTaTEIbHBIX
AJIITOPUTMOB

https://m.edso0.ru/8XJXNF806

16

OnHOMEpPHBIE MAaCCHUBBI

https://m.edsoo0.ru/V33JL9Y4L



https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6
https://m.edsoo.ru/V33JL9Y4L

Tunoselie aIrOpUTMbI

17 https://m.edsoo.ru/K4AEJDMDMJ
00pabOTKH MacCHUBOB

18 CopTtupoBka MaccuBa https://m.edsoo.ru/ENHKT7K36

19 O6paboTKa MOTOKA JAaHHBIX https://m.edsoo.ru/SHXYWDUNR
O06o0061IeHre U cucTeMaTH3alus

20 suanmit. Kourposbiaz pagora https://m.eds00.ru/8Y1M9GX3Q
o Teme «Pa3paborka
QJITOPUTMOB M ITPOTPAMM)»

21 Ynpasaetie. Chrtiar https://m.edso0.ru/L STRKIVTO
OOpatHast CBsI3b

22 PoGotu3npoBaHHBIE CHCTEMBI https://m.edsoo.ru/MH57R1W1B
DneKTpOHHBIE TaOIUIBI. THIIBI

23 MAHHBIX B SYEHKax https://m.edso0.ru/4516 A0A16
AIEKTPOHHON TaOIHITBI

24 Penaxruporaiiie i https://m.edsoo.r/TMK6TCIBL
dhopmaTupoBanue TaOIUIL
Berpoennbie GyHKIMH 1151

25 HTOMOKA MARCHMyM, https://m.edsoo.ru/4VFQO1JSL
MUHUMYyMa, CyMMBI i CPEHETO
apu(pMETUIECKOTO
CoptupoBka u GpuIbTpaus

26 MaHHBIX B BBEIIEICHHOM https://m.edsoo.ru/4YJJI0OW?27
Jrarna3oHe
[TocTpoenne nuarpamMm u

27 rpadUKOB B 3JIEKTPOHHBIX https://m.edsoo.ru/ XAQ39QFA9
Ta0IAIaxX

28 OrrocuTensHas, abcomoTHas 1 https://m.edso0.ru/BOKBI9CCTC

CMCUIaHHas agpecanusd



https://m.edsoo.ru/K4EJDMDMJ
https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/4VFQO1JSL
https://m.edsoo.ru/4YJJI0W27
https://m.edsoo.ru/XAQ39QFA9
https://m.edsoo.ru/BOKB9CCTC

29

VY ci10BHBIE BEIUUCIIEHUS B
AJICKTPOHHBIX TaOJIUIIAX

https://m.edso00.ru/7J4CQG56T

30

31

O6paboTtka 60abIINX HAOOPOB
JaHHBIX

YucaeHHoE MOACIINPOBAHUC B
SJICKTPOHHBIX Ta6J'II/II_[aX

https://m.edsoo.ru/V4BJBT4LX

https://m.edsoo.ru/KCO8RK30J

32

O00011IeHNE U CUCTEMATHU3ALIS
3HAHUM 1O TeMe « JIEKTPOHHbIE
TaOJINLIBI»

https://m.edsoo.ru/1UK84LSGZ

33

Poie na(pOpMAITIOHHBIX
TEXHOJIOTMH B Pa3BUTHH
HSKOHOMHKH MHUPa, CTPAHBI,
peruoHa

https://m.edsoo.ru/95HKFEMN4

34

PesepBHeIil ypok. O600ICHHE 1
cucreMatusanus. Itorosoe
MTOBTOPCHHE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/SCEFMNUNRW



https://m.edsoo.ru/7J4CQG56T
https://m.edsoo.ru/V4BJBT4LX
https://m.edsoo.ru/KCO8RK30J
https://m.edsoo.ru/1UK84LSGZ
https://m.edsoo.ru/95HKFEMN4
https://m.edsoo.ru/SCFMNUNRW




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

8 KJIACC
Kona .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMpoBePsieMOro N
00pa30BaTeJILHOM NMPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yabTarta
1 I[To Teme «TeopeTnueckne OCHOBBI MHPOPMATUKI
11 [losicHaT Ha mpuMepax pa3auuusi MEXKIYy MO3ULIHUOHHBIMU U
' HEMO3UIIMOHHBIMH CHCTEMAMM CUHCIICHUS
3anuchiBaTh M CpaBHUBAThH Iieibie ynciaa ot 0 go 1024 B pa3auyHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuuciaeHusi (¢ ocHoBanusimu 2, 8, 16),
BBITIOJIHATH apU(PMETHICCKHE OTICPAIIMH HAJl HUMU
. PackpplBaTh  CMBICT  TOHSATUH  «BBICKA3bIBAHHUE»,  «JIOTHYECKAs
' OTIEPALIHSY, «JIOTHYECKOE BBIPAKECHUE)
3anuceIBaTh JJOTHYECKHE BHIPAXKCHUS C UCIIOJIB30BAHUEM U3 bIOHKIIHNH,
KOHBIOHKIIMM M OTPHUIAHUSA, ONPEACIATh HCTHHHOCTH JIOTHYECKHX
14 BBIPOKEHHM, €CITM W3BECTHBI 3HAYCHUS! UCTUHHOCTH BXOJAIIUX B HETO
MEPEeMEHHBIX, CTPOUTh TaONUIBI HWCTHHHOCTH JJIsi JIOTUYECKUX
BBIPAKECHUI
2 [To Teme « ANTOPUTMBI M IPOTPAMMHUPOBAHHE)
PackpblBaTh ~ CMBICII  MOHSTHH  «HCHOJHUTEIbY»,  «AITOPUTM»,
2.1 «TporpaMMay, TOHHUMAasl Pa3HUIy MEXAYy YIOTpeOJeHHEM HJTHUX
TEPMHHOB B OOBIJICHHON pedr U B HH(OpMATHKE
25 OnuceiBaTh NTOPUTM PEIICHHs 3a/ladll Pa3IMYHBIMH CIIOCOOaMH, B
' TOM YHCJIE B BHJIE OJIOK-CXEMBI
CocCTaBnATh, BBIMOIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXXKHBIC
2.3 ITOPUTMBI C UCTIOJIB30BAHUEM BETBJICHUN W LUKIIOB ISl YIIPABIICHUSA
HCIIOJTHUTEIISIMHU
Hcnonp30BaTh KOHCTAaHTBI H  TEPEMEHHBIE PA3JHYHBIX  THUIIOB
2.4 (UMCTIOBBIX, JIOTUYECKHX, CHMBOJIBHBIX), a TaKK€ COJEpKalllhe HX
BBIPKEHMSI, HCTIOJB30BaTh ONepaTop MPUCBANBAHMS
”5 Hcnonp3oBaTh MpH pa3pabOTKe MNpOrpaMM JIOTUYECKHUE 3HAYCHUS,

oncpanyr U BEIPAXKCHUA C HUMU




2.6

AHaJII/I3I/IpOBaTB MPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPCACIIATD,
KaKue€ pe3yJjibTaTbl BO3MOKHBI IIPpHU 3aJaHHOM MHOXCCTBE HMCXOAHBIX

3HaYEeHUN

2.7

9 KITIACCA

Co3nmaBaTh ® OTIQXHBATh NPOrpaMMbl Ha OJHOM H3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkombHbIi
AnroputMuueckuii  SI3bIK), peamu3yIONINe HECIOXKHBIE aITOPUTMBI
00pabOTKM YHCIOBBIX JaHHBIX C HCIOJB30BAHUEM IMKJIOB U
BETBJICHU, B TOM YHCJIE PEATM3YIONINE TPOBEPKY IEIUMOCTH OIHOTO
IEJIOT0 YHUCIIa Ha IPYToe, MPOBEPKY HATYPaJIbHOTO YHCIIA HA TPOCTOTY,

BBIJICJIEHUS (P U3 HATYPATILHOTO YHCIIa

Kon
NMpoBepPsiEMOro
pe3yJjbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

I[To Teme «{udpoBas rpaMOTHOCTHY
Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAITMOHHBIE CEPBUCHI, OOJIAUYHbIE XPAHUJIUIIA JIaHHBIX,

OHJIAMH-TIpOrpaMMbl (TEKCTOBbIE U Tpaduyeckue pelakTopbl, CPEbl

pa3paboTKM) B yueOHOM U MOBCETHEBHOM JIEATETLHOCTH

1.2

1.3

[IpuBoauT,  TpPUMEpPHI  HMCIOJIB30BAaHUS  T'C€OMH(POPMAIMOHHBIX
CEPBHCOB, CEPBUCOB TI'OCYJapCTBEHHBIX YCIYT, 00pa30BaTENIbHbBIX

CCPBUCOB I/IHTCpHeTa B yqe6H0ﬁ U TIOBCETHEBHOM AEATEIbHOCTH

Hcrnonb3oBaTh pasiavyHblE CPEACTBA 3allUTBl OT BPEJOHOCHOIO
IIPOrpaMMHOT0 OOeCreueHus, 3alUIaTh NEPCOHAIbHYIO HH(OPMALIUIO
OT  HECAaHKIMOHMPOBAHHOIO  JOCTylla M  €ro  IOCIEICTBUU
(pasrinameHusi, MOJMEHBI, YTpaTbl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTMYECKUX M COLMAIBHO-IICUXOJIOTMYECKUX  aCIIEeKTOB
UCHoNb30BaHusl ceT MHTepHeT (ceTeBas aHOHMMHOCTh, LHU(pPOBOH
cilell, AyTEHTHMYHOCTh CYOBEKTOB U  PECypcoB,  OIACHOCTb

BPEIOHOCHOTO KO/1a)

14

Pacno3naBaTh MONBITKM U MpeAynpexiaTb BOBJIEUEHHE ceds u
OKpY’KaIOIIMX B JIECTPYKTHBHbIE W KPUMHUHAIbHBIE (OPMBI CETEBOM

AKTHUBHOCTH (B TOM YHCJIe KHOSPOYIJIITUHT, (PUIITMHT)




I[To Teme «TeopeTnueckue OCHOBBI HH(POPMATUKI»

2.1

PackpeiBatb  CMBICH  NOHATHA  «MOJEIB»,  «MOJEIUPOBAHUEY,
ONpeAeNsaTh BHUIbI MOJEJIEH, OIEHUBATh AaJEKBAaTHOCTb MOJIEIN

MOJICTTUPYEMOMY OOBEKTY U TEJISIM MOICTUPOBAHUS

2.2

3.1

Hcnonb3oBath rpadbl U AEpEBbs U MOACTUPOBAHUS CHCTEM CETEBOM
U UepapXUUYECKOUN CTPYKTYpPbl, HAXOAUTh KpaTuyalluii myTh B rpade
ITo Teme «AITOPUTMBI M IPOIPAMMHUPOBAHUE)

Pa30OuBath 3amaun Ha MOJ3aa4U, COCTABIATh, BHIIIOJIHATD BPYUYHYIO U
Ha KOMIIBIOTEPE HECJOXHBIE aJIrOPUTMBI C  HCIIOJIb30BAaHUEM

BeTBJIeHI/Iﬁ, HOUKIJIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JIA YIIPABJICHUA

HUCIIOJIHUTCIISIMU

3.2

CocTaBiATh M OTJIAXHUBATh MPOTPAMMBI, PEATU3YIOLINE TUIIOBBIC
QITOPUTMBI  00pa0OTKM  YMCIIOBBIX  MOCJEIOBATEIBHOCTEH  WIIK
OJIHOMEPHBIX YHCIOBBIX MAaCCHBOB (IIOMCK MaKCHMyMOB, MUHHUMYMOB,
CYMMBI WJIHM KOJHYECTBA DJIEMEHTOB C 33/JIaHHBIMH CBOWCTBAMH) Ha
OJIHOM M3 s3bIKOB IporpammupoBanus (Python, C++, ITackans, Java,

C#, llIkonbHBI ANTOPUTMUYECKUN SI3BIK)

ITo Teme «MHpOpMaLIIOHHBIE TEXHOIOTHUI»

4.1

4.2

BreiOupats crmoco0 TpencTaBiICHHS JAHHBIX B COOTBETCTBUU C
MOCTaBIIEHHOM 3ajaveil (TaOnuIbl, cXeMbl, TpaduKH, AUATPAMMBI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJIICTB

00paboTKU JaHHBIX

Hcnonb30BaTe 3JIEKTPOHHBIE TAaOMMIBl JUis 0OpaOOTKH, aHAlIU3a U
BU3YyaJIM3allMi YHCIIOBBIX JaHHBIX, B TOM YHCIIE€ C BBIJICICHUEM
quana3oHa TaOAMIBI W YHOPSJOYMBaHHEM (COPTHPOBKOW) €ro

9JICMCHTOB

4.3

Co3naBaTh M NPUMEHATH B DJIEKTPOHHBIX Tadmuax (Gopmyisl ams
pacuéToB C MCIMOJIB30BAaHUEM BCTPOCHHBIX apU(PMeTHUeCKUX (HyHKIUN
(cymMmMuUpOBaHHME M NOACYET 3HAYEHUH, OTBEYAIOLIUX 33JaHHOMY
YCIOBHIO, cpelHee apu(METHUeCKoe, IMOUCK MAKCHUMAalIbHOTO U
MUHHMAaJIbHOTO 3HaYeHHUs1), AOCOIIOTHON, OTHOCUTEIBHOM, CMEIIaHHOM

ajzipecaruu

4.4

HUcnonb3oBath 3JIEKTPOHHbBIE TaOJIUIIBI hilae: e YUCJIEHHOI'O

MOZACIIMPOBAHUSA B IPOCTHIX 3a/la4ax U3 pa3HbIX y‘-Ie6HBIX npeamMeToOB




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Teopernueckne OCHOBBI HH()OPMATHKH
Hemno3uiimoHHbIe ¥ MO3UIIMOHHBIE CUCTEMbI cuncieHus. AndaButr. OcHOBaHHE.
1.1 PazBépuyTtas dopma 3amucu uyucina. [lepeBoa B IECATUYHYIO CHCTEMY YHCEN,
3alUCaHHBIX B JIPYTUX CUCTEMaX CUUCIICHUS
1.2 Pumckas cucrteMa cUnciIieHUs
JIBonuHas cucrema curcienus. [lepeBoa nenbix yucen B npeaenax ot 0 qo 1024
B IBOMYHYIO CUCTEMY cunciieHus. Bocemepuunas cucrema cuucnenus. [lepeBos
13 Yyycesl U3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO MU JIECATHUHYIO CHCTEMBI U
' obpatno. IllectHaamarepuunasi cuctema cuucienusa. IlepeBox uwcen wu3
LIECTHAALATEPUYHON CUCTEMbI B JIBOUYHYIO, BOCBMEPUUYHYIO U JIECSITHUHYIO
CUCTEMBI U 00paTHO
14 Apudmerndeckre onepaniy B JBOUYHON CUCTEME CUMCIICHUS
Jlormueckne  BhICKa3bIBaHMA.  Jlormdyeckme  3HAUCHUS  BBICKA3LIBAHUIA.
DJIeMEHTapHbIE M COCTaBHBIE BBICKA3bIBAHMSA. JIOrMUecKue omepanuu: «u»
L5 (KOHBIOHKIIMS, JIOTUYECKOE YMHOKEHUE), «WIN» (IU3bIOHKIUS, JIOTUYECKOE
' CIIOXKEHHE), «He» (Jorndeckoe oTpuiianue). [[puoputeT noruueckux onepanuu.
OrmpesiesieHe WCTUHHOCTH COCTABHOTO — BBICKA3bIBAaHUSI TPU  HM3BECTHBIX
3HAYEHUSX UCTUHHOCTU BXOJSIIIHUX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUI
16 Jlornueckue Bolpaskenust. [IpaBuiia 3anucu gorudeckux BoipaxeHuid. [loctpoenne
' TaOJIUI] ICTUHHOCTH JIOTUYECKUX BBIPAKEHHM
1.7 Jlornueckue 3eMeHThI. 3HAKOMCTBO € JJOTHYECKUMH OCHOBaMH KOMITBIOTEpA
2 AJNTOPUTMBI U POrPaMMHUPOBAHUE
91 [lonarue anroputma. HcnonHUTeNnn anropuTMoB. AJTOPUTM Kak IUIaH
' YIpaBJICHUS UCTIOJIHUTEIIEM
95 CaoiictBa anroputma. CrocoObl 3alucu alropuTMa (CIOBECHBIHM, B BUJIE OJIOK-
' CXEMBI, TporpamMma)
AnropuTMUyYecKkre KOHCTpYKIMH. KoHcTpykiusi «cnenoBanue». JIMHeHHbIN
23 anroput™M.  OrpaHUYEHHOCTh  JUHEHWHBIX  AJITOPUTMOB: HEBO3MOXHOCTH

npeaAyCMOTpPECTb 3aBUCUMOCTD ITOCJIICA0OBATCIIbBHOCTU BBIITOJIHACMBIX JEeNCTBUI OT

HCXOOHBIX JAHHBIX




2.4

KOHCprKHI/ISI «BCTBJICHHUC) . IIOJIHAA M HCIIOJHAasA (I)OpMI:I. Breimonnenue u
HEBBITIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JOXXHOCTb BI)ICKaSBIBaHI/IH). HpOCTI)Ie u

COCTaBHBIC YCJIOBUSA

2.5

2.6

2.7

2.8

2.9

2.10

KoHcTpyKnMst «IIOBTOpEHHME»: LUKIBL C 3aJaHHBIM YHCIOM IIOBTOPEHUH, C

YCJIOBUEM BBIITOJIHCHUA, C nepeMeHHoﬁ OHKIIa

Pa3zpaGotka 11 (opManbHOrO MCIOJHUTENS aJIrOPUTMa, NPUBOIAIIEIO K
TpeOyeMOMy pe3yibTaTy NpU KOHKPETHBIX HCXOJHBIX JaHHBbIX. Pa3zpaboTka
HECJIO)KHBIX QJITOPUTMOB C HCIOJb30BAHMEM LHKIOB W BETBICHUU UL
yhnpaBieHus: (OpPMaJbHBIMH HCHOJHHUTEISIMUA. BBINOTHEHHE alrOpUTMOB

BPYYHYIO 1 HAa KOMIIBIOTCPEC. CHHTaKCHYECKHE U JJorHdeckue omuOKku. OTKa3bI

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuueckuit S3pik). CucremMa nporpaMMHpOBaHUS: PpENaKTOp TEKCTa

[mporpamm, TpaHCJIATOP, OTJIIaJYHUK

HCpCMCHHaﬂZ THII, WM, 3HA4YCHUC. HGJII)IG, BCIICCTBCHHBIC MW CHMBOJIBHBIC

NEPEMCHHBIC

Omneparop mnpucBauBaHusA. ApU(METHUYECKHE BBIPAKEHHUS U MOPAIOK HUX
BblurciaeHus. Onepanuu ¢ LeabIMU YUCIaMU: LIEJIOUUCICHHOE JeJIEHUE, OCTaTOK

OT ACJICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IECJIOro YMucila Ha ApYyTroc

BerBnenus. CocTaBHble ycnoBHsA (3alMCh JIOTUYECKUX BBIPQXKEHUH Ha
M3y4aeMOM sI3bIKe IporpaMMupoBanus). HaxoxxaeHue MUHUMyMa U MaKkcCuMyma
U3 JIByX, TPEX U YETBIPEX umncell. PelieHne KBagpaTHOrO ypaBHEHHUs, UMEIOLLETO

BCIICCTBCHHBLIC KOPHU

2.11

2.12

,Z[I/IaJ'IOFOBaH OoTJIaJlKa IMporpaMm: MomaroBO€ BBIITOJIHCHUEC, ITIPOCMOTP 3HAYCHHI

BCJIIMYHH, OTJIaJOYHBIN BBIBO/I, BBI60p TOYKH OCTaHOBa

[ukn ¢ ycnoBueM. Anroputm EBkinaa ans HaxoxXAeHHUs] HAHOOBIIEro 00IIero
JIeTUTENS IBYX HaTypalibHBIX 4Kcelsl. Pa3OueHue 3amucu HaTypajdbHOTO YMcia B
MO3ULIMOHHOM CHUCTEME C OCHOBaHUEM, MEHBIIMM WM paBHbIM 10, Ha

OTJIebHbBIE ITUPPHI

2.13

]_[I/IKJ'I C HepeMeHHOﬁ. AJIFOpI/ITMBI IMMPOBECPKHU ACIIMMOCTU OAHOTO LECJIOTO YHClJIa

Ha JIpyroe, MpOBEPKU HATYPaJIbHOTO YKcia Ha IPOCTOTY

2.14

OO6paboTka CHUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [logcyér yacTOTHl MOSBIEHHS CUMBOJA B

ctpoke. Berpoennsie GyHKIMM 1711 00pabOTKH CTPOK

2.15

OmnpeneneHre BO3MOXKHBIX pPe3yJIbTaToB pabOThl alIropuTMa HpHU 3aJaHHOM




MHOXCCTBC BXOJAHBIX JAaHHBIX, OIPCACICHUC BO3MOXKHBIX BXOAHBIX JaHHBIX,

MPUBOIAUINX K JAHHOMY pe3yibTaTy

9 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Hudposas rpaMOTHOCTD

11

I'moGanbuast cerp MutepHer. IP-ampeca y3moB. CereBoe XpaHEHHE IaHHBIX.
MeTo/bI MHAMBUAYATBHOTO U KOJUIEKTUBHOTO pa3MelIeHHsT HOBOM HHpOpMaliH B
Wurepuere. bonbmme naHHple (MHTEpHET-JaHHBIE, B YaCTHOCTU JIaHHBIC

COLIMAJIbHBIX CETEeH)

1.2

1.3

[Tonsitne 00 wHpOPMAIMOHHONH Oe30macHOCTH. YTPO3bl HH(DOPMAIMOHHOM
0e301acHOCTH Tpu paboTe B TII00AIBHOM CETH U METOJIbI TIPOTUBOICHCTBHSI UM.
[IpaBmna Ge3omacHoil ayTeHTH(DUKAWMK. 3anUTa JTHYHON WH(OPMALIUU B CETH
WutepHer. besomacHble  cTparermd TOBEACHHUS B ceTH  VIHTepHeT.
[IpenynpexacHre BOBICYCHUS B JECTPYKTHBHBIE M KPUMHHAIBHBIC (DOpPMBI

CETEeBOW aKTUBHOCTH (KHOEpOYILTUHT, (GUIIUHT U ApyTUe POPMBI)

Bunsl nestensHoctu B VHTepHeTe. MHTepHET-CEpBUCH: KOMMYHMKAlMOHHBIE
CEpBHCHI (ITOYTOBAs CIyk0a, BUI€O-KOH(EPEHI-CBSI3b U JIPYTHE), CIPAaBOYHbBIE
CiIykObl (KapThl, paclucaHus M JpyTue), IMOUCKOBbIE CIYXObI, CIyXOBbI
OOHOBJIEHHSI TIPOTrpaMMHOIO oOecriedeHust W Jpyrue ciyxO0bl. CepBHUCHI
rocylapcTBeHHbIX  yciayr. OOnaunble XpaHwiumia  AaHHbIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM  JOKYMEHTOB (omnyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe Kak BeO-CepBUC: OHJIAMHOBBIE TEKCTOBblE M Trpaduyeckue

peIaKkToOphl, Cpeabl pa3paboTKH MPOrpaMm

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Monens. 3agaun, pemiaeMble ¢ MOMOINBIO MojenupoBaHus. Knaccudukanum
mojeneil. MartepuanbHble  (HaTypHble) W HH()OPMAIMOHHBIE  MOJEIH.
HemnpepsiBHbIe W AucKpeTHble Mozenu. MmuranuonHsle Mmoxaenu. Hrposbie
moaenu. OneHKa COOTBETCTBHS MOJEIU MOJEIUPYEMOMY OOBEKTY U LEJSIM

MOACIINPOBAHUA

2.2

2.3

Tabanunbie MOACIIH. Ta6JlI/II_[a KaK IMPEACTABJIICHUEC OTHOLICHUSA

ba3pl gaHHBIX. OT60p B Ta6n1/1ue CTPOK, YHOBJICTBOPAOIIHUX 3aAaHHOMY

YCIIOBUIO




2.4

I'pad. Bepmmna, pebpo, myTs. OpHUEHTUPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadsl. JlnmuHa (Bec) peOpa. BecoBas marpuma rpada. [JnuHa myta Mexmy
BepmHamMu rpada. [Touck ontumansHOro myTH B rpade. HauanbpHas BepmmHa
(MCTOYHMK) W KOHEYHas BepIIMHA (CTOK) B OPHEHTUPOBAHHOM Tpade.

Brrancnenue konm4yecTBa MmyTei B HAIPABICHHOM allMKJINYECKOM rpade

2.5

Hepeso. Kopenb, Bepimna (y3en), JUcT, pedpo (myra) aepea. Beicota mepeBa.
[MognepeBo. Ilpumepsl wucmonb30BaHUs JiepeBbeB. [lepeOop BapuaHTOB C

HIOMOIIIBIO JIepeBa

2.6

2.7

[lonatue wmaTemaTuyeckoM MoJenM. 3ajayd, pellaeMble C  MOMOIIbIO
MaTeMaTu4eCcKoro (KOMIIBIOTEPHOTO) MOJEIUPOBAHMUS. Otnunuue
MaTe€MaTH4ecKOd MOJEIM OT HATypHOM MOJEIM M OT  CJIOBECHOIO

(JIuTEpaTypHOT0) ONMUCaHHS 00bEKTa

OTtanel KOMIIBIOTCPHOI'0O MOJCIHUPOBAHUA: IIOCTAHOBKA 3aJladud, IIOCTPOCHHUC
MaTeMaTH4YeCKOM MOJACIIH, [porpamMmMHas pcainursanus, TCCTUPOBAHUC,
MMPOBCACHNUEC KOMIIBIOTCPHOI'O OKCIICPUMCHTA, 4HAJIHW3 C€ro pe3yJbTaTos,

YTOYHCHUC MOICIIN

3.1

3.2

3.3

3.4

ANTOPUTMBI U IPOTPAMMUPOBAHHE

Pa30uenne 3aJa4d Ha I1oA3aaadu. CocrapieHne AITOPUTMOB U IpOorpamm C
HCIIOJIB30BaHHUECM BGTBJ’ICHHﬁ, OUKJIOB W BCIIOMOTraTCJIbHBIX aJITOPUTMOB JJId

YHpaBJICHUA UCTIOJHUTECIIEM UJIN APYTUMHA UCTIOJITHUTCIAMU

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBlieHHE U
OTJIaJIKa TPOrpamMM, pEAM3YIONIUX THUIOBBIE  AJITOPUTMBI  O00pabOTKH
OJIHOMEPHBIX UYHCIOBBIX MACCHBOB, HAa OAHOM M3 SI3bIKOB MPOrPaMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonbHblii AnroputMuueckuii SI3bIK):
3al0JIHEHHE YHCJIOBOIO MAacCHBa CIIy4allHBIMM YHCIaMH, B COOTBETCTBUHU C
dbopmyoit win myTéM BBOJIA YUCEN, HAXOXKJACHUE CyMMBI DJIEMEHTOB MAacCCHBA,
JUHENWHBIN OUCK 33/IaHHOTO 3HAYEHHS B MACCUBE, MOJCUYET JIEMEHTOB MACCHBA,
YVAOBJICTBOPSIIOIIMX ~ 33JIAHHOMY  yCJIIOBHIO, HAaXOXJACHUE MHUHUMAIBLHOTO

(MaKCI/IMaJ'IBHOF 0) 9JICMCHTA MacCCHBa. COpTI/IPOBKa MacCCHBa

OO6paboTka TOTOKA JAaHHBIX: BBIYHUCIEHUWE KOJIMYECTBA, CYMMBI, CPEIHErO
apu(pMeTHUYeCKOro, MUHUMAJIBHOIO M MaKCHUMAaJbHOTO 3HAYEHHS 3JIEMEHTOB
MIOCJIE0BATENBHOCTH, YOBIETBOPSAIOIINX 33JAHHOMY YCIIOBHUIO

Vnpasnenue. Curnan. O6patHas cBs3b. [lomyueHune curHagoB oT IHM(POBBIX
MaTUYMKOB (KacaHMs, pacCTOSIHMS, CBeTa, 3Byka M Jpyroro). Ilpumepst

UCTOJIb30BaHUSl TPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIPaBICHHS




TEXHUYECKUMHU YCTPOMCTBaMH, B TOM uucie B poOoToTexHuke. IIpumepsr
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YIPaBICHUS JTBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUS aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIIPABJICHUE
OTOIUIEHWEM JIOMa, AaBTOHOMHAs CHUCTEMa yIOpPAaBJIECHUS TPAHCHOPTHBIM

CPEICTBOM U JPYTHE CUCTEMBI)

WndpopmanoHHbIe TEXHOJIOTUU

4.1

4.2

[lonarue 00 3MEKTPOHHBIX TabMUIax. TUMBI TaHHBIX B SYEUKAX SJIEKTPOHHOU
Tabmuubl. PenaktupoBanue u popmarupoBanue tabaul. Berpoennsle GyHKIu
JUIA TIOMCKAa MaKCHMyMa, MUHUMYMa, CyMMbI U CpEIHEro apu(pMeTHdecKoro.
CoprupoBka JaHHBIX B BBIJEIEHHOM auanasoHe. lloctpoeHnme auarpamm
(rucrorpamMma, Kpyromas IuarpaMma, TOY€YHas auarpamma). Beibop Tuma

JUuarpaMmbl

[IpeoOpazoBanue Gopmyn mpu KomupoBaHuu. OTHOCUTENbHAsA, aOCOMIOTHAS U

CMCIIaHHasg aapecauunsd

4.3

4.4

VYcOBHBIE BBIUMCICHHS B 3JEKTPOHHBIX TaOnunax. CyMMUpOBaHUE U MOACUET
3HAUEHUH, OTBEUAIONIUX 3aJaHHOMY ycioBuio. OOpaboTka Oonbmux HaOOPOB

JaHHbIX. YucneHHnoe MOJICIUPOBAHUC B 3JICKTPOHHBIX Ta6J'II/II_IaX

Ponp nMH(pOpMALMOHHBIX TEXHOJOTUH B Pa3BUTUM SKOHOMHUKM MHUPA, CTPaHBI,
pernoHa. OTkpbIThie oOpa3oBaTenbHble pecypchl. IIpodeccun, cBsizaHHbBIE C
uHpopMaTuKoil W HMH(GOPMAIMOHHBIMH  TEXHOJOTHSMM:  BeO-au3aiiHep,
IPOrPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  HPWIOKEHUH, TECTUPOBIIUK,
aApXUTEKTOp TMPOrPaMMHOI0 OOeCHeuYeHMs, CHEelHaTUCT [0 aHAIU3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP



IPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

1

11

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
MPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

3HaTh (TOHUMATB )

BrnaneHnne OCHOBHBIMM  TOHATUSAMH: HH(MOpManus, Iepenaya,
XpaHeHne U 00paboTka WH(pOpPMAINHU, AITOPUTM, MOAEIH, H(POBOI
OPONYKT ¥ WX HCHOJNB30BaHME JUIS pPEUICHUS YYeOHBIX U

MMPAKTUYCCKUX 3aaa4

1.2

BJIaIleHI/Ie IMOHATHUAMU:  BBICKA3bIBAHUC, JIOTMYCCKas  OIicpanus,

JIOTNYCCKOC BBIPAKCHUC

VYMmern

2.1

2.2

2.3

2.4

2.5

YMeHue onepupoBaTh EAMHULAMH HW3MEPEHUS WH(POPMAIMOHHOTO

00BéMa u CKOpPOCTH IEpeaadn JaHHbIX

YMeHue 3anuceiBaTh M CpaBHHUBaTh Ienble unciaa ot 0 go 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUSI C OCHOBAaHUAMH 2, §,

16, BBITIOJIHATH apI/I(i)MCTI/I‘leCKI/IC ornepanru Ha HUMHA

YMmenue KOOAUPOBATH MU ACKOAHWPOBATH COO6H_I6HI/I$I IO 3aJaHHBbIM
IMpaBHJIaM; ITOHMMaHHC OCHOBHBIX MMPUHIMIIOB KOAWPOBaHUA
I/IHq)OpMaLII/II/I paSHHQHOﬁ IMpUpOAbI: TCKCTOBOI\/’I, rpa(I)quCKOﬁ, ayauo
VYMeHHe 3aluChiBaTh JOTHYECKHE BBIPpAXKCHUS C HUCIHOJB30BAHUEM
JAU3BIOHKINHW, KOHBIOHKIIHUU W OTPUIAHHA, OIPCACIATH MCTUHHOCTH
JJOTHYCCKHUX BLIpa)KeHPIﬁ, €CJIM HM3BCCTHBI 3HAUYCHUA MHMCTHHHOCTH
BXOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_U>I UCTUHHOCTHU JJIA
JJOTHYECKHUX BLIpa)KeHHﬁ; 3alMUCbIBAaTh JIOTHYCCKUEC BBIPAXKCHUA Ha

HN3Y4aCMOM S3BIKE IPOTrpaMMUPOBAHUSA

YMeHue CcocCTaBisITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHbIE  aJlTOPUTMBl  JJIE  YNPaBICHHUS  HUCIOJHUTEISIMU
(Uepenamka, YepTéxHUK U JApyrue); co3laBaTh U OTJIaKUBATh
pOrpaMMbI Ha OJTHOM M3 sI3bIKOB IporpammupoBanus (Python, C++,

[Tackans, Java, C#, IkonpHBIE AnTOpUTMHUYECKUN  SI3BIK),




PCAIM3YOIINEC HCCIIOKHBIC aJITOPUTMbIL 06p360TKI/I YHCJIOBBIX JAHHBIX
C HCIIOJIB30BAHHMCM IIHMKJIOB H BeTBHeHI/Iﬁ; YMCHHC p8.36I/IBaTB 3aJa4un
Ha 1nmoJ3ajgavn, UCII0JIb30BaTh KOHCTAHTBI, ICPCMCHHBIC U BBIPAXKCHUA
Pa3IMIHbIX THUIIOB (‘II/ICJ'IOBBIX, JIOTUYCCKHUX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH HpGI[JIO)KGHHLIfI AJIroOpuT™M,  OIPCACIIATh, KAKHC
pPE3YIbTAaTBl BO3MOXKHBI IIPU 3aJJAHHOM MHOXCECTBE HCXOIHBIX

3HaYEeHUN

2.6

YMeHue 3amucaTh Ha HM3y4aeMOM  S3bIKE IIPOIPAMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKU JEIUMOCTH OJHOTO LEJIOr0 YMCia Ha APYTroe,
MPOBEPKH HATYypPAJIBHOTO YHCIIa HA TPOCTOTY, BBIACICHUS LU 13
HaTypaJIbHOI'O YHUCIA, IIOUCK MAaKCHMyMOB, MHHHUMYMOB, CYMMBI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

2.7

Branenve ymMeHueM OpUEHTUPOBATHCA B HMEPAPXUUECKOU CTPYKTYpeE
daitnoBoil cuctemsl, paboTaTh ¢ QailioBoi CUCTEMOI MepCOHATBHOTO
KOMITBIOTEpa C HCHOJBb30BaHMEM rpadudeckoro wuHTtepdeiica, a
MMEHHO: CO3JaBaTh, KONMPOBaTh, IME€peMellaTh, MNEPEUMEHOBBIBATD,

YAQISATh U apXUBUPOBATH (PAliiIbl M KaTaJIOTH

2.8

BJIaIleHI/Ie YMCHUSAMU U HABBIKAMU HCII0JIb30BAHUA HHq)OpMaHHOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOT U AJig TIOUCKA, XpaHCHUA,

00paboTKH U Mepefaun U aHaJIu3a Pa3IMuHbIX BUAOB HH(OpMALIUN

2.9

YMmeHue BbIOUpaTh CrOco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuibl, CXeMbl, TpaduKu, AUarpaMmsbl)
WCIOJIb30BAHUEM  COOTBETCTBYIOLIMX  NPOrPAMMHBIX  CPEJICTB

00paboTKH JaHHBIX

2.10

YMenue ¢dopmanuzoBaTb U CTPYKTypUpOBaTh  HH(OpMAIHIO,
UCIIONB3YSl DJIEKTPOHHBIE TaONUIbl Afs 0oOpabOTKH, aHanmu3a u
BU3yaJIN3alliy YHCIIOBBIX JIaHHBIX, B TOM YHCJIE C BBIJICICHUEM
quana3oHa TaONUIbl MU yHOPSAOYMBAaHUEM (COPTUPOBKOW) €ro
AJIEMEHTOB; YMEHUE MPUMEHSATHh B JJIEKTPOHHBIX TaOIHIaX (GOPMYJIBI
JUIsT  pacy€ToB C  HUCHOJB30BaHHMEM  BCTPOEHHBIX  (YHKIIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; UCIOIh30BaATh
AIIEKTPOHHBIEC TAOJUIIBI JJISI YUCICHHOTO MOJEITUPOBAHUS B MPOCTHIX

3aJa4ax U3 pa3HbIX y4eOHbIX IPEIMETOB



HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'9 10 UHO®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

[{udposast rpaMOTHOCTD

11

1.2

@aiinel 1 nanku (katanoru). [IpuHIUIBI TOCTpOCHUs (HAHIOBBIX CUCTEM.
[Tomroe nMms daiina (manku). [1yTe k daitny (manke). Pabora ¢ daitnamu un
KarajoraMM  CpEICTBaAaMH  OINEPALMOHHOM  CHCTEMBI:  CO3JaHME,
KONUPOBaHUE, MepeMellleHre, epeuMeHOBaHle U ynaneHue (aiaoB u
nanok (kataymoroB). Tumbl daitioB. CaoiicTBa daitioB. DailytoBkIi

meHemkep. [louck ¢aitnoB cpeacTBaMu onepanruoHHON CUCTEMBI

O0benuHenue KOMNbIOTepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuia, Beo-
caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [lonckoBbie CHCTEMBI.
[Touck wuHbOpMAUU TO KIIOYEBBIM CIIOBaM U MO H300paKeHUIO.
JocroBepHOCTh MHGpOpMauu, mnoiaydeHHod w3 HHrepHera. IP-ampeca

Y3JIOB. CereBoe XPaHCHUC JaHHBIX

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

JIMCKpeTHOCTh ~ JaHHBIX. BO3MOXXHOCTH  ONWCAaHHWA  HETMPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocts andasButa. JBoMuHBIN andaBurt.
KonnyectBO ~ BCEBO3MOXKHBIX ~ CJIOB  (KOJOBBIX  KOMOMHAIIMIT)
(UKCUPOBAHHOU JUTMHBI B IBOUYHOM andasute. [IpeoOpa3zoBanue mo00ro
asnaBuTa K ABOMYHOMY. KoIM4ecTBO pazauuHBIX CIOB (PUKCHpPOBaHHON
JUTMHBI B alihpaBUTE ONPEACIEHHON MOIITHOCTH.

KonnpoBanue cuMBOJIOB OTHOTO an(aBuUTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBuTe, KoaoBas TaOnuia, aekoaupoBanue. Kommpoanue
TekcToB. PaBHOMepHbI kon. HepaBHomephsbiit koa. Koauposka ASCII.
BocemuOutHble kommpoBku. [lomstme o xomupoBkax UNICODE.
JlekogupoBaHue COOOIIEHHH C HCIOJNIB30BAaHHEM paBHOMEPHOTO H

HepaBHOMEpHOTo koAa. HdopmannoHHbIit 00BEM TEKCTa

2.2

Uudpopmannonuslii 00bEM JaHHBIX. BUT — MuHUManbHas equHUIA
KoJIn4ecTBa MH(pOpMAMU — JABOMYHBIA paspsa. EauHunsl usmepenus
nH(popManMoHHOTO 00BEMa NaHHBIX. burt, OalT, KuI00aWT, MerabaulrT,

rurabaiit. CkopocTh mepefauu JaHHBIX. ENMHUIBI CKOPOCTH Tepenadu




JaHHBIX

2.3

KomupoBanue mBera. llBeroBeie Mmonemu. Mogens RGB. T'nybuna
koaupoBanus. [Tanurpa.

PactpoBoe u BekTopHOE npescTaBienue nzoopaxenuii. [lukcens. Onenka
MHPOPMALIMOHHOTO 00bEMaA TIpadUUecKuX JaHHBIX IS PAacTPOBOIO

M300paKeHUS

2.4

KOI[I/IpOBaHI/IC 3BYKa. PaSPH,I[HOCTI) n dyactoTa 3amucu. KoimdecTtBo
KaHaJIOB 3aIlMCH.
OH€HKa KOJIMYCCTBCHHBIX ITapaMETPOB, CBA3AHHBLIX C IMPCACTABJICHHUEM H

XpaHEHHEM 3BYKOBBIX (hailioB

2.5

2.6

2.7

2.8

2.9

Hemno3ummonnsle M TO3UIMOHHBIE CHCTEMBI cuuclieHus. AudaBur.
OcHoBanue. PazpépuyTtas popma 3anucu yucna. [lepeBoa B JeCATHUHYIO
CHUCTEMY YHCEJ, 3alMMCAHHBIX B APYTHX CUCTEMAaX CUUCIICHUS.

Pumckas cucrema cuuciaeHus

JlBonuHas cuctema cuucienus. IlepeBon 1ensix yucen B npenenax ot 0
no 1024 B nBomuHyK cucteMy cuucieHus. BocbmepuyHas cucrema
cuncnenus. [lepeBox uncen U3 BOCBMEPUYHON CHUCTEMbI B JBOMYHYIO U
JNECATUUHYI0 cucteMbl U oOpartHo. IlecTHanuarepuyHas cucTeMa
curcnenus. IlepeBox uwncen W3 HIECTHAQUATEPUYHOW CHCTEMBI B
JBOMYHYIO, BOCBMEPUUHYI0 U JIECATUYHYIO CHCTEMbI U OOpaTHO.

ApI/I(l)MeTI/I‘IeCKI/IC orncpanunu B JBOUYHOM CUCTEME CUHCICHHUS

Jlormyeckne BBICKa3bIBaHUsA. Jlormdyeckwe 3HAYECHHMS BBICKA3bIBAHUM.
DleMEHTapHbIE U COCTaBHBIE BhICKa3bIBaHUs. JIOTHUECKHE OTIepaIlin: «1»
(KOHBIOHKIIMS,  JIOTUYECKOE  YMHOXKEHHUE), «Win»  (IU3BIOHKIUA,
JIOTUYECKOE CJIOKEHUuE), «He» (Jlornueckoe otpuuanue). I[Ipuopurer
jgoruveckux — omepanuii.  OmpeneneHne  HUCTUHHOCTH  COCTaBHOTO
BBICKA3bIBaHUA, €CJIN U3BCCTHBI 3HAUYCHUA NCTHHHOCTH BXOAAIIIHUX B HETO
DIIEMEHTApHBIX BbICKa3biBaHWU. Jlornueckue BeIpakeHus. [IpaBuiia
3aIllUCU JIOTHYCCKUX Bblpa)KeHHfI. HOCTpOGHI/Ie Ta6J'II/IH NCTUHHOCTHU
JIOTUYECKHX BBIPAKCHHHA

Jlorndeckne 3JeMEHTHI. 3HAKOMCTBO C JIOTUYECKHMHU OCHOBaMU
KOMIBIOTEPA

HempepbiBHBIE ¥ JUCKpEeTHBIE MojAeNTH. VIMUTAIMOHHBIE MOJETH.
Urposeie Mmozemu. OreHKa aIeKBAaTHOCTH MOJEIH MOJICITHPYEMOMY

O6’beKTy " eJisiM MOJCIITUPOBAHUA




2.10

Tabnuunapie Moaenu. Tabmuia Kak NpPECTABICHHWE OTHOIICHUS. ba3bl
naHHbiX. OTOOp B TabiMIle CTPOK, YIOBJIETBOPSIONIUX 3aJlaHHOMY

YCIIOBUIO

2.11

2.12

I'pad. Bepmmna, pedpo, myTs. OpHeHTUPOBAHHBIE 1 HEOPUCHTUPOBAHHBIC
rpadsl. JJnuna (Bec) pebpa. Becoas marpuiia rpada. JyimHa myTu Mexmy
BepmmHaMu rpacga. Ilouck ontumansHOoro nmytu B rpade. Havanbnas
BepIMHa (MCTOYHUK) M KOHEYHAas BepIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Brruncienue Koim4ecTBa MyTe B HAMPABICHHOM AlUKIMYECKOM
rpade

HepeBo. Kopensn, BepmuHa (y3en), Jmct, pedpo (myra) mepeBa. Bwicota
nepeBa. IlomnmepeBo. Ilpumepsl wucnonb3oBaHusi aepeBbeB. llepebop

BAapHUAHTOB C IIOMOIIIBLIO ACPEBA

ANTOpUTMBI U TPOTPAMMUPOBAHHE

3.1

3.2

CgoiictBa anroputma. CriocoObl 3amucu aJroputMa (CIOBECHBIN, B BHUJIE
0JIOK-CXEMBI, IPOTpaMMa).

CocraBieHrue anropuTMOB M IPOrpaMM C HCIOJIb30BAaHUEM BETBJIECHMI,
IIUKIIOB M BCTIOMOTATEJIbHBIX aITOPUTMOB JIJIsl YIIPABJICHUS UCIIOJIHUTEIEM
(Pob6ot, Yepenamka, YepTé&XHUK U Ipyrue). BrimoiHeHHe aaropuTMoOB

BPYUYHYIO M Ha KOMIIBIOTEPE

SI3pik mporpammupoBanust (Python, C++, IMackans, Java, C#, lIkonbHbIi
AnroputMuyeckuit S3bIK).

Cucrema nporpaMMHUpOBaHUS: PEAAKTOP TEKCTa MPOrpamm, TPaHCIATOD,
OTJIaTYHK.

[Tepemennas: tun, uMs, 3HaueHue. Llenble, BerecTBEHHbIE U CUMBOJIbHbIE
NIepEMEHHEIE.

Omnepatop nmpucBauBaHusl. Apu(pMeTHUECKUE BBIPAXKEHUS M MOPAIAOK UX
BeIUUCIeHHsI. Onepanuu ¢ IebIMA YHCIaMU: IIeJIOYHCICHHOE JIeJIEHUE,
octaTok OT JeneHus. BerBiaenusa. CocTaBHble YCIOBHUS (3amMch
JOTHYECKUX BBIPOKEHUH HA HM3Y4aeMOM S3BIKE IMPOTPaMMHUPOBAHHSA).
Haxoxnenne MuHMMyMa

U MaKCHMyMa W3 JBYX, TPEX M YETHIpEX umcel. PemreHue KBaIpaTHOTO
YpaBHEHMsI, HMEIOILEro BEIIECTBEHHbIE KOpHU. LUKy ¢ ycioBueM.
AnroputMm EBKiuma mis HaXOXIACHUS HAHMOOJBIIETO OOIIETO JETUTENs
JBYX HATypalbHbIX 4yuces. Pa3z0ueHue 3amucu HaTypajlbHOrO 4YHCia B

MO3UIIMOHHOM CHCTEME C OCHOBAaHHMEM, MEHBIIMM WM paBHbIM 10, Ha



ornensHble 1HQpeL. LUk ¢ nepeMeHHOW. ANTOPUTMBI TPOBEPKU
JEIMMOCTH OJHOIO LEJIOr0 4YMCia Ha APYroe, NPOBEPKH HATYpPaabHOTO

quciia Ha IPOCTOTY

3.3

3.4

OO6paboTka  CUMBONBHBIX  JaHHbIX.  CHUMBOJBHBIE  (CTPOKOBBIC)
nepemenHble. IlocumBosibHas oOpaboTka crpok. Ilogcuér yacTOThI
NOSBIICHUSI CUMBOJa B CTpoOKe. BcTpoeHHble (yHKIMU a1 00pabOTKH
CTPOK

Omnpenenenre BO3MOXKHBIX Pe3yJIbTaTOB paObOTHl AJITOPUTMA TPU JTaHHOM
MHOXECTBE BXOJHBIX JIaHHBIX, OIPEJENCHHE BO3MOXKHBIX BXOJHbIX

JIAHHBIX, IPUBOIAIIMX K TAHHOMY PE€3YyJIbTaTy

3.5

TabGmuunble BenrmuuHbl (MaccuBbl). OHOMEpHBIE MaccuBbl. CocTaBIeHHE
U OTJaJKa MPOrpaMM, PEaTU3YIOIIUX THUIIOBBIE AITOPUTMBI 00pabOTKU
OJIHOMEPHBIX  YHUCJIOBBIX  MAacCMBOB, Ha OJHOM M3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbI
AnropuTMUuYecKuil SI3bIK): 3aMOJHEHNE YUCIOBOTO MAaCCHBA CIIy4allHBIMHU
YHiCcllaMH, B COOTBETCTBMM C (HOpMYyJIONH WM TyTEM BBOJA YHCEI,
HaX0XJIEHUE CyMMBbI 3JIEMEHTOB MAacCUBA, JIMHEWHBIN MOWUCK 3aJaHHOIO
3HAQUYEHUSI B MACCUBE, MOJCYET JIEMEHTOB MACCHUBA, YJIOBJIETBOPSIOLINX
3a/laHHOMY YCJIOBHIO, HAaxOXIEHHE MHHHMMAJIBHOTO (MaKCUMAaJIbHOTO)
aneMeHTa MaccuBa. CopTupoBka MaccuBa. OOpaboTKa MOTOKa JTaHHBIX:
BBIUMCJIEHHE  KOJIMYECTBA, CYMMBI, CpEIHEro apu(pMeTH4ecKoro,
MUHUMAaJIbHOTO u MaKCHMaJIbHOTO 3HAYEHUs 2JIEMEHTOB

MOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOMIUX 3aAaHHOMY YCIIOBHUIO

3.6

Vnpasnenue. Curnan. OOpaTtHas cBsi3b. [lonmydeHue CHUTHAJIOB OT
U(GPOBBIX JAaTUYMKOB (HAMPUMEp, KACaHHs, PACCTOSHUS, CBETa, 3BYKA).
[Ipumepsl ucnonb30BaHUS NpUHIMIA OOpPaTHOM CBSI3M B cHUCTEMax
yOpaBlIeHUs] TEXHUYECKIMH YCTPOMCTBAMH C TIOMOIIIBIO TaTYMKOB, B TOM

YHUCJIE B pOOOTOTEXHUKE

HupopmalinoHHbIE TEXHOJIOTUN

4.1

TexkcToBble JOKYMEHTHI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIa, ad3ail,
CTpOKa, CJIOBO, CUMBOII).

TekcToBbIli TMpoLeccOp — HMHCTPYMEHT CO3[aHus, PEJaKTHPOBAHUS U
dbopmarupoBanusi TekcToB. [IpaBmiia Habopa Tekcra. PemaktmpoBanme
tekcta. CBoiictBa cumBoiioB. lpudrt. Tumsr mpudroB (pydnensie, c

3aceykaMu, MOHOIIMpHUHHBIE). [lomyXupHOE M KypCHUBHOE HadyepTaHHeE.



4.2

4.3

CpoiictBa  ab3ameB: rpaHullbl, a03alHBIA  OTCTYHN, HMHTEpBal,
BeIpaBHUBaHue. llapamerpsl crpanunbl. CruineBoe QopmarupoBanue.
CrpykTypupoBaHue HWH(POPMALUU C TOMOIIBIO CIHCKOB M TaOJHIL.
MHoroypoBHeBsIe criucky. JloOaBieHre TaOIUI] B TEKCTOBBIE JOKYMEHTEHI.
BceraBka m300paxkeHHMii B TEKCTOBBIE  JOKyMeHTHl. OOTekanue
N300pakeHN TeKCTOM. BKkitoueHne B TEKCTOBBIM JOKYMEHT AWArpamm,
dopMysn, HyMepaluuu CTpPaHUL, KOJOHTHTYJIOB, CCBUIOK U JAPYTHX

3JICMCHTOB

PactpoBbie pucyHku. Mcnons3oBaHue rpagiuecKux MPUMUTHBOB.

Onepanuu perakTHPOBaHHS TpapUIeCKHX OOBEKTOB, B TOM YHCIC
nudpoBbix Qororpadmii: M3MEHEHHE pa3Mmepa, o0Ope3Ka, IOBOPOT,
oTpaxkeHue, pabora ¢ oOnacTsiMu (BbIACIICHHE, KOMHUPOBAHME, 3ATHBKA
I[BETOM), KOPPEKIUSl IBETa, SPKOCTH M KOHTPACTHOCTH. BekTopHas
rpajuxa. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CpEICTBAMHU
TEKCTOBOT'O IpoIleccopa WM APYrux mporpamm  (NMPUIOKEHUN).

I[O6aBJ'IeHI/Ie BCKTOPHBIX PUCYHKOB B JOKYMCHTbBI

[TonroroBka MynbTUMeAMMHBIX Tpe3eHTauuid. Crmaiin. JloOaBnenue Ha
chaiin Texkcra M u3oOpaxkeHuid. Pabora ¢ HECKOJIBKMMH claiiamu.
JloGaBneHre Ha Cclaiil  ayJUMOBU3YAJIbHBIX JaHHBIX. AHHMaIUS.

I'mnepccesnku

4.4

Tumnbl gaHHBIX B sSYEHKax SJIEKTPOHHOW Tabmuibl. PenaktupoBanue u
dbopmatupoBanue Tabnui. BcTrpoeHHble  QYHKIMH IS TTOMCKA
MakCUMyMa, MHHUMyMa, CYMMBbl M CpPEIHEro apu(meTHdecKkoro.
CopTupoBKa JTaHHBIX B BBIJCICHHOM auana3oHe. Iloctpoenue nuarpamm
(rucTorpaMma, KpyroBasi AuarpamMma, ToueyHasi AuarpamMma). Beibop tumna
JMarpaMMal. [IpeobpazoBanue bopmyn npu KOIUPOBAHUMU.

OTtHocuTenbHas1, a0COTIOTHAS U CMEIIaHHAs apecalius

4.5

VYcIIOBHBIE BBIYUCIEHHUS B JJEKTPOHHBIX Tabnwmax. CyMMUpOBaHHE H
NoJACUéT 3HAUCHMI, OTBEYAIOLUIMX 3aJaHHOMY YycioBuio. OOpaboTka
OoapmMX HAOOPOB JaHHBIX. YHCIEHHOE MOJIETUPOBAHUE B 3JIEKTPOHHBIX

TabauIax




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Nudopmaruka: 8 kimacc: 6a30Bbiid ypoBeHb: yaeOnuk/ JI.JI. bocora, A.1O.
Bocosa. — 5-¢ u3z., mepepad.- Mocksa: [Ipocsemnienue, 2023.

2. Nndopmaruka: 9 xmacc: 6a30Bswiif ypoeHs: yaeonuk/ JI.JI. bocora, A.1O.
Bocosa. — 5-¢ u3n., nepepad.- Mocksa: [Ipocsemenue, 2023.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Annexc-yueonuk YMK (mpesenrtarusi, pabouast TeTpaab, IpakTUuueckas padoTa
JUTSL KQXI0TO ypoKa) Julsl mpenoAaBanus nHdopmaTuku B 5-11 kiaccax.

2. Buneoypoku x VYMK HWnadopmatuka bocosa JIJI. ¢ 7 mo 11 xmacc
https://cloud.mail.ru/public/VA7c/ZhET739V5

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

http://gia.edu.ru/ - odpurmansHerii nHGOpManonHsIit nopran ['MA 9 knacc;
http://www.ege.edu.ru — opunumansHbIit ”HGOpPMAIMOHHBIH TTopTan EI'D;
http://fipi.ru/ — caiit ®enepaabHOr0 HHCTUTYTA MEAATOTMYECKUX H3MEPEHUIT;
http://ege.yandex.ru/ — TpeaupoBoYHbIe online-TecTHl;
http://kpolyakov.spb.ru — caiit ITonskosa K.1O.;

http://inf.reshuege.ru;

http://infoegehelp.ru — pa3bdop 3ananuii, TpeHHpOBOUHBIE Online-TeCThI

NookrwbdPE


https://cloud.mail.ru/public/VA7c/ZhET739V5
http://inf.reshuege.ru/

