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HopmaTnBHas 6a3a

3akoH «O06 obOpazoBanuu B Poccuiickoit @eaepauun» ot 29.12.2012 roma Ne

273-D03;

®denepalibHbIl  TOCYJApCTBEHHBIN 00pa30BaTENbHBIM CTaHIAPT CPEIHETO
po(hecCuOHaTBFHOTO o0OpazoBaHus 1o CIIEIMAJIBHOCTH 53.02.03

«MHCTpyMEHTaNbHOE  HMCHOJHUTEIBCTBO» (MO BHUAAM  HWHCTPYMEHTOB)  OT

23.12.2014 r. Ne1608;

@denepasibHBI  TOCYAapCTBEHHBIM 00pa30BaTENIbHBIA CTAaHAAPT OCHOBHOTO

oOmiero oopaszoBanus (mpuka3 Munucrepctsa npocsemenuss PO ot 31.05.2021 r.

Ne287)

[Ipuka3 MunucrepcrBa npocemenuss Poccun ot 09.10.2024 r. Ne704 «O
BHECEHUN W3MEHEHHI B HEKOTOPBIE NMpHKa3bl MHUHHUCTEPCTBA IpoOCBeleHus PO,
Kacarouuecs: (penepaabHbIX 00pa3oBaTeNbHBIX IPOrpaMM o00IIero odpa3oBaHus,
OCHOBHOT0 00111er0 00pa30BaHUs U CPEIHEr0 00IEro 00pa3oBaHUsDY;

[Ipumepnas nporpamma BocnuTanus (mportokon Ne2/20 ot 02.06.2020 r.
benepabHOTO y4eOHO-METOIMYECKOTO 00BEIMHEHHS TT0 00IIeMy 00pa30BaHUIO);

Vyueonsii mnan ['BIIOY «BopoHexckas cnenuanbHas My3bIKallbHas ILIKOJA

(xommemx)» Ha 2025-2026 yueOHbIH TO/I.



MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo mHpOpPMAaTHKE HAa YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUS COCTaBJIEHA
Ha OCHOBE TpeOOBaHHMI K pe3yiabTaTaM OCBOCHHsS OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMBI
OCHOBHOTO o0Immero oopaszoBanus, npeacraBieHHbx B @I'OC 00O, a Taxke ¢enepaabHON
paboueit mporpaMmbl BOCIIUTAHMUSL.

IIporpamma no wuHpOpMaTuKe Na€T NpeACTaBICHHE O IensaX, oOmeill crparerun
0o0y4yeHMsl, BOCIMTAHUS U DPA3BUTUA OOYydYarOUIMXCSA CpPeACTBaMU HMH(GOpPMATHKM Ha 0a30BOM
YPOBHE, YCTaHABIMBAET 00s3aTeIbHOE MPEIMETHOE COAEp)KAaHUE, INPEAyCMaTPUBAET €ro
CTPYKTYPHUPOBAHUE 110 pa3zeaM U TeMaM.

[Iporpamma 10 UWHPOPMATHKE ONpEIeNseT KOJIMYECTBEHHbIE M KayeCTBEHHBIC
XapaKTEePUCTHKN Y4eOHOTO MaTepuana s KaXIOro TojAa H3y4YeHHs, B TOM 4YHCIE Ui
COJCPKATEIBHOTO HAMOJHEHUS PA3HOTO BUAA KOHTPOJIA (IIPOMEXKYTOYHOM AaTTecTaluu
00y4arouxcsi, BCEpOCCUNCKUX IPOBEPOUYHBIX padOT, rOCYAapCTBEHHON UTOTOBOM aTTECTaLNH).

IIporpamma 1o uHGOpPMATUKE SBJISIETCS OCHOBOM ISl COCTaBJIEHUS! aBTOPCKUX Y4EOHBIX
IporpaMm, TEMaTHUECKOr0 IJIAHUPOBAHUS Kypca YUUTEIIEM.

Hesasimu n3yyeHusi ”HGOPMATUKU HA YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs SBIISIOTCS:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM HMH(DOPMATHKH, JIOCTHKCHHSM HAYYHO-TEXHHYECKOTO TIporpecca M
OOIIECTBEHHOH MPAKTHKH, 38 CYET PA3BUTHUS NPEACTABICHUI 00 HH(OpMAINK KaK O BaKHEHIIIEM
CTPATETHYECKOM pecypce pa3BHTHSI JMYHOCTH, TOCYAapCTBa, OOIIeCTBAa, MOHUMAHHS pPOJIU
UH(POPMALMOHHBIX MPOLECCOB, MHPOPMALMOHHBIX PECYpCOB U MHPOPMALMOHHBIX TEXHOJIOTUH B
ycaoBUAX 1M(poBoI TpaHCcHOpMaLII MHOTHX C(ep KU3HU COBPEMEHHOTO O0IIIECTBa;

obecreyeHre ycloBHiA, CIOCOOCTBYIOIUX PAa3BUTHIO aITOPUTMHUUYECKOI'O MBIIUIEHUS KaK
HE00XO0/IUMMOT0 yCJI0BUS NPOPECCUOHATBHOMN J1EeSTEIbHOCTH B COBPEMEHHOM HH(OPMAIlIOHHOM
o01iecTBe, MPeanoaraero cnocoOHOCTh 00ydarolerocs pa3ouBaTh CIIOKHBIE 3a7ayd Ha
Ooiee MpocThle NOJ337ayd, CpaBHMBATh HOBBIE 3aJaud C 3ajJadyaMH, DPELIEHHBIMU paHee,
OTIPEeNeNATh MIATH JUIS JOCTIKEHHS Pe3yiibTaTa U TaK Jlajiee;

(dhopMupoBaHHE M PA3BUTHE KOMIIETEHIMN OOydYaromMXcss B 00JIaCTH MCIOIb30BAHUS
UH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH, B TOM YHCIIE€ 3HAHWH, YMEHUH U HABBIKOB
paboTel ¢ wmH(pOpMaIHel, MPOrpaMMHUPOBAHUS, KOMMYHUKAIMM B COBPEMEHHBIX ITH(PPOBBIX
cpeax B YCJIOBHX oOecreyeHns HHPOPMALMOHHOM 0e30MMacHOCTH JMYHOCTH 00YyYaroIerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M M30MPATENBbHOIO OTHOIIEHUS K MH(pOpMAlUU C yIETOM
IPaBOBBIX M JITHYECKUX AacleKTOB €€ paclpOoCTpaHEHMs, CTPEMIICHHS K MPOJODKEHHUIO
oOpa3oBaHusl B 00JacTH MH(MOPMALMOHHBIX TEXHOJIOTMH W CO3MJATENbHON AEATENbHOCTH C
NPUMEHEHHEM CPEICTB MHPOPMAIMOHHBIX TEXHOJIOTHH.

WNudopmarrka B OCHOBHOM 00111€eM 00pa30BaHUH OTPaXKaeT:

CYHIHOCTh WH(OPMATHKH KaK HAYYHOW IUCIMIUIMHBI, W3YyYalolled 3aKOHOMEPHOCTH
NPOTEKaHWS W BO3MOXKHOCTH aBTOMATH3allMM WH(POPMAIMOHHBIX TPOIECCOB B Pa3IHYHBIX
cucTeMax;

OCHOBHBIE O0JIaCTM TNPUMEHEHUs HH(POPMATHUKH, TNPEXIe BCEro HHGOPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLUANIBHYIO cdepy;

MEXTUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU U UH(OPMAIIMOHHOHN 1S TeTbHOCTH.

W3yuenne WHPOPMATHKMA OKa3bIBAeT CYIIECTBEHHOE BIUSHHE Ha (OPMHPOBAHUE
MHUPOBO33PEHUST 00yUYarOMIerocs, €ro YXKMU3HEHHYIO TIO3HIINIO, 3aKJIaIbIBAET OCHOBHI TIOHMMAHUS
NPUHIUIOB (YHKIMOHUPOBAHUS W WCIIOJNB30BAaHUS WH(POPMAIMOHHBIX TEXHOJOTUH Kak
HEOOXOIMMOTO HMHCTPYMEHTa NPAaKTUYECKH JIIOOOH IESTEeNhbHOCTH W OJHOTO W3 Hambolee



3HAYMMBIX TEXHOJIOTMYECKUX NOCTH)KEHUI COBpPEMEHHOM LMBUIM3alMU. MHOrMe IpeaMeTHbIe
3HAHUS U CIIOCOOBI JIEATEIBHOCTH, OCBOCHHBIE OOYYAIOUUMHCS MPU U3YYEHUU WH(POPMATHUKH,
HAXOJAT NPUMEHEHHE KaK B paMKax 00pa3oBaTENIbHOTO Ipolecca IMPH H3YYEHUH JPYTHX
NPEIMETHBIX O0JIaCTeH, TaK W B WMHBIX JKU3HEHHBIX CHUTYaIllUSX, CTAHOBATCS 3HAYMMBIMH JUIS
dopMHpOBaHUS  KAauyeCcTB JUYHOCTH, TO €CTb OPHEHTUPOBAaHBl Ha (OPMHPOBAHUE
METaIPeIMETHBIX U IUYHOCTHBIX PE3yJIbTATOB 00y4EHUS.

OcHoBHble 3agaum ydeOHoro mnpeamera «MHdpopmatuka» — chopmupoBath Yy
0o0ydJarouuxcs:

IIOHMMaHHE MPUHIMIIOB YCTPOHCTBA W (PYHKLMOHHUPOBAHUSA OOBEKTOB LUPPOBOrO
OKpY)KEHHsI, TPEACTaBICHUA OO0 HCTOPHMHM M TEHACHIMIX pa3BUTUS HMH(POPMATHKH MEpUoJa
ppoBOH TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;
3HAHUS, YMCHHUS W HaBBIKM TI'PAMOTHOW IMOCTAHOBKM 3aJla4, BO3HHMKAIOIIUX B IMPAKTHUECKOU
NESITebHOCTH, /IS UX PEIICHHS C TOMOIIbI0 HH)OPMAIIMOHHBIX TEXHOJIIOTUH, YMEHUS U HABBIKH
(bopManM30BaHHOTO OMMCAHU TOCTABICHHBIX 33/1a4;

06a3oBble 3HaHUS 00 MHPOPMALMOHHOM MOJCIUPOBAHMM, B TOM 4YHCIE O
MaTeMaTHYeCKOM MOJICIMPOBAaHUM;

3HaHUE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYp M YMEHHUE MPUMEHATh 3TH 3HAHMS I
MOCTPOCHHS AITOPUTMOB PEIICHUS 32,124 110 UX MAaTEeMaTHIECKUM MOJIEIISIM;

YMEHHUSI ¥ HaBBIKH COCTABIICHHS MPOCTBIX MPOTPaMM II0 IMOCTPOCHHOMY AJITOPUTMY Ha
OJTHOM U3 SI3BIKOB MTPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS;

YMEHUST ¥ HaBBIKM J(P(PEKTHBHOTO HCIIOIB30BAHUS OCHOBHBIX THUIIOB IPHKJIAIHBIX
nporpaMm (MpUJIOKEHH) 001ero Ha3HaueHUsl U UH(OPMAIIMOHHBIX CHCTEM JUIsl PEIIEHUs ¢ UX
IIOMOIIBI0 TPAaKTUYECKUX 3aj]ad, BiaZieHHe O0a30BBIMU HOPMaMU HMH()OPMAIMOHHOW 3TUKU U
npaBa, OCHOBaMH MH(OpMaIIMOHHON 6€3011aCHOCTH;

YMEHHE TI'PaMOTHO HHTEPIPETHPOBATH PE3YJbTaThl PEIIEHUS MPAKTHMYECKHX 3a4ad C
IOMOIIBI0  MH(GOPMAIMOHHBIX  TEXHOJIOTHH, MNPUMEHATh IOJyYEHHBIE pEe3yJIbTaThl B
IIPAKTHUYECKON NEATEIBbHOCTH.

Hean u 3apauym m3ydeHuss MHOOPMATHKN HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ONpEAENAIOT CTPYKTYpY OCHOBHOIO COJAEpKaHMsS Y4eOHOro IpeaMeTa B BHJAE CIEIYIOIIMX
YETBIPEX TEMATUYECKUX PA3IEIIOB:

¢ poBasi IPaMOTHOCTb;

TEOpPETUYECKHE OCHOBBI HMHPOPMATUKH;

aJITOPUTMBI U IPOTPAMMHUPOBAHUE;

MH(pOPMAaIMOHHbIE TEXHOJIOTHH.

Ha usydenue nnpopmaruku Ha 6a30BoM ypoBHe oTBonuTcst 107 wacoB: B 7 kimacce — 36
yacoB (1 gac B Hegenmo), B 8 kiacce — 36 yacos (1 wac B Henento), B 9 kimacce — 35 gacos (1 gac B
HEJIEIIO).



COJEPXAHUE OBYUYEHUA

Teoperuuecknue OCHOBBI HH()OPMATHKH

CucTtembl CUYUCIICHUS

Hemo3uiimonHble U TO3WIIMOHHBIC CUCTeMBbI cuucieHus. Andasur. OcHoBanue. Pa3pépHyras
dopma 3anucu yucna. [lepeBo B JECATUUHYIO CUCTEMY YHUCEII, 3aIMCAHHBIX B IPYTUX CHCTEMaXx
CUMCIICHUS.

Pumckas cucrema cuucienus.

JBonunas cuctema cuucienus. [lepeBon nenbix uucen B npeaenax ot 0 qo 1024 B 1BOUYHYIO
cucrteMy cumucienus. BocbMmepruuHnas cucrema cuucieHus. [lepeBon uucen u3 BOCBMEPUYHOU
CHCTEMBl B JIBOMYHYIO M JECATHYHYIO cHcTeMbl W obOpatHo. lllectHannatepuunas cucrema
cuncienus. [lepeBoa uncen U3 mECTHAAUATEPUYHON CUCTEMbI B JBOMYHYIO, BOCBMEPUYHYIO U
JECATUYHYIO CUCTEMBI U 00paTHO.

ApudmeTnueckue onepanuy B ABOUYHONU CUCTEME CUHCICHUSI.

DneMEeHTbl MaTEMATUYECKOM JIOTUKU

Jlornueckue BbICKa3bIBaHMs. Jlormueckue 3HAYEHUs BBICKA3bIBaHUN. OJEMEHTapHbIE U
COCTaBHbIE BbICKa3blBaHMA. Jlornueckue omnepauuu: «u» (KOHBIOHKIMS, JIOTMYECKOE
YMHOXEHHE), «UIu» (AU3BIOHKLHUSA, JIOTUYECKOE CIOXKEHHUE), «HE» (JIOTUYECKOE OTPHUIIAHUE).
[Tpuopurer norudeckux onepanuil. OnpeneaeHre UICTUHHOCTH COCTAaBHOI'O BbICKA3bIBaHUS, €CIIU
M3BECTHBI 3HAYEHUsI HICTUHHOCTU BXOJSLIMX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUU. Jlornueckue
BbIpaxkeHus. llpaBuna 3amucu Jiornueckux BblpaxkeHuil. [locTpoeHue TabIMLl MCTUHHOCTU
JIOTUYECKHUX BBIPAKEHUM.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIBIOTEPA.

AJNTOPUTMBI U IPOrPaMMHPOBAHUE

HcnonHuTeny u alropuTMbl. AJITOPUTMUUECKUE KOHCTPYKLIUU

[lonsitue anropurma. McnonHuTenu anropuTMoB. AJIFTOPUTM Kak IUIAH — YIIPaBJIEHUS
UCIIOJTHUTEIIEM.

CpoiictBa anroput™a. CrocoObl 3almUCH alropuT™Ma (CIOBECHBIH, B BHJE OJOK-CXEMBI,
porpaMma).

AnropurMuyeckue KOHCTpYKIMHM. KOHCTpykuus «cienoBaHue». JIMHEHHBIM —alrOpUTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTb IPEIyCMOTPETHh 3aBHCUMOCTH
MIOCJIE0BATEIBHOCTH BBIIIOJIHIEMBIX JEHCTBUI OT MCXOIHBIX JAHHBIX.

KoHcTpykiusi «BeTBiIeHHME»: TojHAs W HemojiHas (opMbl. BpIMoiaHEHHE M HEBBIOJIHEHUE
ycioBUs (MICTUHHOCTB U JIOXKHOCTb BbICKa3bIBaHus ). [IpocTbie n cocTaBHbBIE YCIOBHSL.
KoHCTpyKIusi «TIOBTOpEHUS»: LHKIbI C 3aJaHHBIM YHUCJIOM TIOBTOPEHHUH, C YCIIOBHUEM
BBITIOJIHEHMS, C IEPEMEHHON LIUKJIA.

Pa3pabotka mayi1  (QopMaJbHOTO HCIIOJIHUTENS aJIrOpUTMa, MPUBOISAIIEIO K TpedyemMomy
pe3yibTaTy IMpH KOHKPETHBIX HCXOAHBIX JAaHHBIX. Pa3paboTka HECIOXKHBIX alrOpUTMOB C
UCIIOJIb30BaHUEM IIMKJIOB M BETBJIGHUH MJIs yNpaBieHUs (POPMaTbHBIMU HCHOJHUTENSIMH,
TakuMu kKak PobGot, Yepenamka, UepTéxHuK. BbInonHeHue ajaropuTMOB BpPYUHYIO U Ha
KoMmnbioTepe. CHHTaKCHUYECKHE U JIoThdeckue omuoku. OTKa3bl.

S3bIK TPOrpaMMUPOBAHUS

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHBI ANTOpUTMHUYECKHI
S3bIK).

CucreMa nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa IPOrpaMM, TPAHCIATOP, OTIATUHUK.
ITepemenHas: Tum, uMsl, 3HaueHue. Llenble, BEIECTBEHHbBIE U CUMBOJIBHBIE IEPEMEHHBIE.
Omneparop npucBanBaHus. ApupMeTHYecKre BbIpaKeHUs U MOPSAIO0K UX BeIUUCiIeHus. Onepanun
C LIEJIBIMM YUCJIAMHU: LIEJIOYUCIEHHOE JEJIEHNE, OCTATOK OT JEJICHUS.

BerBnenus. CoctaBHble yciaOBHs (3alUCh JIOTUYECKMX BBIPAXKEHMM Ha H3Y4aeMOM f3bIKE
nporpaMMupoBanus). HaxoxneHne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX UHUCEIL.
Pemennie kBajipaTHOTO ypaBHEHHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.



JuanoroBasi OTJIagKka MPOTpaMM: TOMIATOBOE BBHIMOJTHEHHE, MPOCMOTP 3HAYCHUN BEIUYHH,
OTJIQJI0YHBIN BBIBOJI, BBIOOP TOYKH OCTAHOBA.

[Mukn ¢ ycnoBueM. Anroput™ EBKiuaa aiis HaXOKISHUS HauOOJBIIETO0 OOMIETO ACTUTENS ABYX
HaTypaJibHbIX 4YHces. Pa3OueHue 3amucu HAaTypajdbHOTO 4YHUCJa B MO3UIMOHHOW CHUCTEME C
OCHOBaHWEM, MCHBIIUM WK paBHBIM 10, Ha OTAEIBHBIC TUQPEIL.

[ukn ¢ mepeMeHHON. AJNTOPUTMBI IMPOBEPKHU JEIMMOCTH OJHOTO LIEJOro 4YHcia Ha Jpyroe,
MIPOBEPKU HATYPAILHOTO YMCIIA HA TIPOCTOTY.

OO0paboTka CUMBOJIbBHBIX AaHHbIX. CHMBOJBHBIE (CTPOKOBBIE) mNepeMeHHble. [locuMmBOIbHAS
o0paboTka ctpok. [Tomcy€r 4acToThl MOSBIECHUSI CUMBOJIA B CTpOKe. BeTpoeHHbIe GDyHKIIUU IS
00pabOTKH CTPOK.

AHaJu3 airOpUuTMOB

Omnpenenenre BO3MOXKHBIX Pe3ylIbTaToB pabOThl aIropUuTMa MpH JaHHOM MHOXECTBE BXOHBIX
JAHHBIX, ONIPEICIICHUE BO3MOXKHBIX BXOJIHBIX JAHHBIX, TIPUBOSIINX K JAHHOMY PE3yJIbTaTy.

NVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 11O
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

N3ydyenne nHdopMaTUKH HA ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs HANPABIECHO Ha
JTOCTHKEHHE OOYUYaIOLIUMUCS JUYHOCTHBIX, METANpPEJAMETHbIX M MPEIMETHBIX pPE3yIbTaTOB
OCBOGHHUS COJIEpKaHusl yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yJabTaThl MMEIOT HANpPAaBICHHOCTh HAa pEIICHHE 3aJad BOCHHUTAHUS,
Pa3BUTHS U COLMAIN3ANNHT 00YJaIOUINXCS CPEICTBAMH YI€OHOTO TpeIMeTa.

B pesynbraTe m3ydeHuss MHPOPMATHUKHA HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyuaromierocst Oynyt c()OpMHUPOBAHBI CIEIYIOIINE TUIHOCTHBIC PE3YIIbTAThl B YACTH:

1) maTpOTHYECKOTO BOCTIUTAHUSL:

LIEHHOCTHOE OTHOILEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HayYHOMY
HacJIe/IMI0, TOHUMAaHUe 3HaYeHHUs] MHPOPMATUKU KaK HayKH B KH3HU COBPEMEHHOTO OOIIEeCTBa,
BJIaJICHHE JI0CTOBEpHON MH(OpMaIUell 0 mepeloBbIX MUPOBBIX U OT€YECTBEHHBIX JOCTHKEHHSIX
B oOyactTii WHGOPMATHKKA ¥ WH(OPMAIIMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 0 LHU(POBON TpaHCHOPMALIUY COBPEMEHHOTO OOIIECTBA;

2) TyXOBHO-HPaBCTBEHHOTO BOCITUTAHHS:

OpHEHTAIMsl Ha MOpAJIbHBIC IIEHHOCTH W HOPMBI B CHUTYallUsIX HPAaBCTBEHHOTO BHIOOpA,
TOTOBHOCTb OII€HMBATh CBOE MOBEJICHHE U IMOCTYNKH, a TaKXKe IMOBEACHUE M MOCTYIKHU APYTHX
Jqroel C TMO3UIUM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHM
MOCTYIKOB, aKTUBHOE HENPUSATHE aCOLUANBHBIX MOCTYIIKOB, B TOM uncie B lHTepHeTe;

3) rpakIaHCKOTO BOCITUTAHUS:

MPEJCTAaBICHHE O COIMAJbHBIX HOpPMax W MpPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, B TOM YHKCJIE B COIMAJIBLHBIX COOOIIECTBAaxX, COOIOICHHE MPaBUJI 0€301MaCHOCTH, B
TOM YHCJI€ HABBIKOB 0€30IIaCHOTO MOBENEHUS B MHTEPHET-CPEJIe, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOHM [IESTEIbHOCTH TIPH BBHIMOJHEHUH Y4YeOHBIX, MMO3HABATEIbHBIX 3ajad, CO3JIaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHWIO W B3aHMMOIIOMOIIM B TPOIECCE ITOU
y4eOHOIl 1eATeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOUX TOBapHUILEeH
C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUNA OCTYIKOB;

4) neHHOCTEN HAyYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTE ~ MHUPOBO33PEHUYECKMX  TNpeAcTaBiIeHud o0  uHGopmauuwy,

WHPOPMAIIMOHHBIX Tpoleccax W WHQPOPMAIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOIIMX



COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U OOILECTBEHHOMN MPAKTHKH U COCTaBIIAIOMUX 0a30BYI0
OCHOBY /715l IOHMMAaHUS CYIIIHOCTH HAYYHOUW KapTUHBI MUPA;

UHTEepeC K OOyYCHHMIO W TO3HAHUIO, JI0003HATEILHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMI0, OCOZHAHHOMY BBIOOpPY HAIPaBICHHOCTU M YPOBHS 00y4eHUs B JaJIbHEHIIEM;

OBJIa/ICHUE OCHOBHBIMHM HABBIKAMU HCCIIEOBATEIILCKOM NEATENbHOCTH, YCTAaHOBKA Ha
OCMBICIICHHE OIbITa, HAOMIOACHUN, IMOCTYNKOB M CTPEMJICHHE COBEpIIEHCTBOBAaTh IIyTH
JOCTHOKEHUS] MHMBH1yaJIbHOT'O M KOJUIEKTUBHOI'O 0J1aronoiyyus;

C(OPMHUPOBAHHOCT ~ MH(MOPMALMOHHOW  KyJIbTYpbl, B TOM 4YHCJIE€  HAaBBIKOB
CaMOCTOSITENIbHONW paboThl ¢ yUeOHBIMHM TEKCTaMH, CIIPABOYHON JIUTEPATypoil, pa3HOOOpa3HBIMU
CpeAcTBaMU MH(OPMALMOHHBIX TEXHOJOTWH, a TaKXKe YMEHHS CaMOCTOSATEIBHO OIPENeIsiTh
[ENId CBOEro OOydYeHHus, CTaBUTh U (OPMYIMPOBaTh sl ceds HOBBIE 3ahayn B yuéde u
MIO3HABATEIILHOM JIeATENbHOCTH, pa3BUBAaTh MOTHUBBI M MHTEPEChl CBOCH I03HABaTEIbHOMN
NeSITeTbHOCTH;

5) popmupoBaHUs KYIbTYpPbI 310POBbSI:

OCO3HaHME IIEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBbIO,
yCTAHOBKAa Ha 3JI0pOBBI 00pa3 >KU3HU, B TOM YHUCIE M 3a CUET OCBOCHHUS U COOJIOJCHHUS
TpeOoBaHUI 0€30IIaCHON AKCIUTyaTallMM CpPEeACTB HMH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX
TEXHOJIOTHIA;

6) TPYJIOBOTO BOCITUTAHUS:

MHTEpEC K MPAaKTUIECKOMY M3Y4eHUI0 podeccuii u Tpyna B chepax mpodeccnoHaabHOR
NEeSITeIbHOCTH, CBS3aHHBIX C HMH()OPMATHKOW, MPOTpaMMHUPOBAHHUEM M WH(POPMALMOHHBIMUA
TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JIOCTHXEHMUAX HAayKH MH(OOPMATHKH M HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOpP M MOCTPOEHUE UHAWBUAYAIBHOM TPACKTOPUM OOpa30BaHMS M KU3HEHHBIX
IUTAaHOB € YYETOM JIMUHBIX M OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
7) 5KOJIOTMYECKOTO BOCITUTAHUS:

OCO3HAHME TIO00ATFHOTO XapakTepa SKOJIOTUYECKHX MPOOJIeM M IyTed WX PElIeHHs, B
TOM YHCJIE ¢ YIETOM BO3ZMOKHOCTEH HH()OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanTaiy 00yJaromerocst K U3MEHSIOLUMMCS YCIOBUAM COLIMAIbHOM U IPUPOIHOM cpeabl:

OCBOCHHE OOYYarOIIMMHUCS COIMAJIBHOTO OIBbITAa, OCHOBHBIX COIIMAJBHBIX POJIEH,
COOTBETCTBYIOLIMX BEIyLIeH JeATeNbHOCTH BO3pacTa, HOPM U IMpaBWJ OOIIECTBEHHOI'O
NOBeJCHUS, (POPM COLMANBHOM JKU3HU B IPYyMIax U COOOIIECTBAX, B TOM YUCIIE CYLIECTBYIOMINX
B BUPTYaJIbHOM IPOCTPAHCTBE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHSI TPOTPaMMBl MO HWH(OPMATHUKE OTPaKaroT
OBJIaJIcHUE YHUBEPCAIbHBIMU y4eOHBIMU JNEUCTBUAMH - MO3HaBaTEeIbHBIMH,
KOMMYHUKATUBHBIMH, PETYISTUBHBIMHU.

IHo3naBaTebHBbIE YHMBeEPCAJIbHbIE YUeOHbIe e CTBUS
ba3oBbie mornueckue aeicTBUS:

YMEHHE OIpeneNsaTh MOHATHS, CO3/[aBaTh OOOOINCHMsS, YCTaHABIMBATH aHAJIOTHH,
KIJIAaCCHU(UITUPOBATh, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHHS U KPUTEPUH JUIS KIAacCHU(PUKAIIUH,
YCTaHABJIMBATH MPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKUE PACCYXKICHUS, AENaTh
YMO3aKIIIOUeHHS (MHIYKTHBHBIC, IEAYKTUBHBIE U 110 aHAJIOTUN) U BBIBOJIBI;

yYMEHHUE CO3/1aBaTh, IPUMEHATH U MPE0OpPa30BBIBATH 3HAKU U CUMBOJIBI, MOJIETH U CXEMBI
JUTSL pelieHrst YIeOHBIX U MO3HABATEIbHBIX 33/1a4;



CaMOCTOSITEIbHO BBIOMpATh CMOCOO pemieHus y4eOHOW 3amadyu  (CpaBHUBATH HECKOJIBKO
BAapUaHTOB pEIlEHUs, BBHIOMpaTh HauOojee TMOAXOMAMMA C Y4ETOM CaMOCTOSITEIHHO
BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBeie uccnepoBaTenbCKue 1EHCTBHA:

(dbopMyIHpOBaTH BOMPOCH, (PUKCHUPYIOIINE PAa3phIB MEXKIY pPEAbHBIM U KEIaTeIbHbIM
COCTOSTHUEM CUTYyalllH, 00bEKTa, 1 CAMOCTOATEIHHO YCTaHABINBATH HICKOMOE U JIAHHOE;

OLICHMBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAIIMIO, MOTYYCHHYIO B XOJ€
UCCJIEJIOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JlajbHEHIIee pa3BUTHE MPOIECCOB, COOBITUH U HX
MOCJEICTBHSI B AaHAJTOTMYHBIX MJIM CXOJHBIX CUTYAIUIX, @ TAK)KE BBIABUTATH MPEIIOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ uadopmarueit:

BBISIBIIATH AeUIUT MH(OPMAIMH, JAHHBIX, HEOOXOAMMBIX JJISl PELICHUS TOCTaBICHHON
3a]a4u;

MPUMEHSTh PAa3JIMYHbIE METONbl, MHCTPYMEHTHI U 3alpochl MpH TOHUCKE U OTOOpe
uH(GOpMallMM WM JaHHBIX W3 MCTOYHHUKOB C YYETOM IMPEAJIOKEHHOW y4yeOHO#l 3amauu u
3aJJaHHBIX KPUTEPHEB;

BBIOMpPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAITUIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBbHYIO (OpMY TMpencTaBieHUS HHQOpPMAUU |
WITIOCTPUPOBATH PeIlacMble 3a/1a4i HECIOKHBIMU CXEMaMH, TUarpaMMaMi, HHOU rpadukoi u
UX KOMOUHAIUSIMU;

OLICHUBATh HAAEKHOCTh MH(QOpPMAIMHM MO KPUTEPHUSIM, MPEATIOKEHHBIM YUUTEIEM WU
c(OpMYyIIMPOBAHHBIM CAMOCTOSITENIHHO;

3¢ GEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh MH(OpMAIHIO.

KoMmyHuKkaTHBHBIE yHUBepPcaibHbIe yueOHbIe 1eiicTBUSA
OO61eHue:

COIOCTABJISATh CBOM CYXJIEHUS C CYXJCHUSMH JAPYyrUX YYacTHHKOB JIMAJIOTa,
OOHapYKUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

NyOJIMYHO TIPEJICTABIIATH PE3YNIbTAThl BBITOJHEHHOTO OIBITA (PKCIEPUMEHTA, HCCIECIOBAHMUS,
IPOEKTa);

CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJIEHMS € Y4E€TOM 3aJad HpPE3CHTAlUd U
0COOEHHOCTEH ayIMTOPUH U B COOTBETCTBUM C HUM COCTABIIATh YCTHBIE M MUCbMEHHbBIE TEKCTHI C
MCIIOJIb30BaHNEM WILTIOCTPATUBHBIX MAaTEPHUATIOB.

CoBMmecTHas AESITENBHOCTD (COTPYAHUYECTBO):

MMOHWMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHONW W WHAWBUIYAIBHOW PaOOTHI MpH
peleHnH KOHKPETHON TPOOJIeMbI, B TOM YHCIIE TIPY CO3JIaHUH WH(POPMAIIMOHHOTO MPOIYKTA;

MPUHUMAThH L[€Jb COBMECTHOM HMH(OPMALMOHHON JesTeNbHOCTH MO cOopy, 00paboTKe,
nepenaye, popmanuzanuu MHGOpPMALUU, KOJUIEKTUBHO CTPOUTH JEHCTBHA MO €€ JTOCTHKEHHUIO:
pacIpeeNaTh poJii, JOTOBapUBaThCs, 00CYKJIATh MPOLIECC U Pe3yJIbTAaT COBMECTHON pabOThI;

BBHITIONTHATH CBOKO YacTh Pa0OOTHI ¢ MHQOpMAIMed UM HHPOPMAIIMOHHBIM MPOIYKTOM,
JIOCTUTrasi KaYeCTBEHHOT'O pe3ysbTaTa M0 CBOEMY HAIPaBJICHUIO U KOOPAMHUPYS CBOM JEHCTBUS
C IpYTUMH YICHaMH KOMaH/Ibl;

OLIEHUBATh KA4YeCTBO CBOEr0 BKJIaja B OOmMH HWHOOPMAIMOHHBIA MPOAYKT IIO
KPUTEPHSIM, CAMOCTOSITENTEHO COPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS;



CpaBHUBATb PE3y/IbTaThl C MICXOJHON 3a/lauell U BKJIAJ KaKJOro WieHa KOMaH/bl B JOCTH)KEHUE
pe3ybTaTOB, Pa3AeiiATh c(epy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTH K MPEIOCTABICHUIO
0T4Y€Ta Iepes rpymnIon.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranuszanus:

BBISIBJIATD B )KU3HEHHBIX U YUEOHBIX CUTYALMSIX IPOOIeMbl, TpeOYIOIINE PELICHNUS;

OPHEHTUPOBATbCS B PA3JIMYHBIX IOJXOJaX K IPUHATHIO pEIIeHUil (MHAMBHIyalbHOE
NPUHATHE PELICHUN, IPUHATHE PELICHUH B rpymIe);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM pelleHUs 3ajadyu (WIM €ro 4acTh), BBIOMpPATh crocod
pemieHus y4eOHOH 3agaud ¢ y4€TOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh IIpeiaraéMble BApUaHThI PELLICHUM;

COCTaBJIATh IUIAH JEHUCTBUHM (IUIaH pealu3allid HAaMEUEHHOrO aJIrOpUTMa pELICHMS),
KOPPEKTUPOBATh MPEUIOKEHHBIN aIrOPUTM € YUETOM IOJIYYE€HHS HOBBIX 3HAHUH 00 M3ydyaeMoM
00BEKTE;

JienaTh BHIOOP B YCJIOBUSX NMPOTUBOPEUMBOM MH(pOpMaLMU U OpaTh OTBETCTBEHHOCTD 3a
peLIeHHe.

CamokoHTpoIb (pedrexcus):

BJIAJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAINH U peIICKCHH;

JlaBaTh OLEHKY CUTYallMH U [Ipe/jiaraTh IUlaH e€ U3MEHEHMUS;

YUUTHIBATh KOHTEKCT M NPEIBUIECTb TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IIpU
pemeHnn yueOHO 3a/1auu, aJalTHPOBATh PEIICHUE K MEHSIOMIMMCS 00CTOSTEILCTBAM;

OOBSICHATh NPUYMHBl JOCTHXKEHMS (HEJOCTMXKEHUS) pPEe3y/lbTaTOB HH(POPMALMOHHOM
NeSITEIbHOCTH, J1aBaTh OLIGHKY IPHOOPETEHHOMY OMBITY, YMETh HAaXOIUTh HO3UTHBHOE B
IPOU30LIEIeH CUTYalUH;

BHOCHUTbH KOPPEKTHUBBI B /IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHUBIINXCS
CUTYallUi, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBHUSM.
OMOIMOHATIbHBIA UHTEIUIEKT:

CTaBUTh ce€0s1 HA MECTO JIPYroro 4eJoBeKa, MOHUMATh MOTHBBI U HAMEPEHHUS APYToro.
[Ipunsitue ceds u APyrux:

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYT AX€E B YCIOBHUSAX OTKPBITOIO
JIOCTYTA K JIF0OBIM 00bEMaM MH(OpMAIIH.

HNPEIMETHBIE PE3YJIBTATbBI

K koHmy oOydenus B 8 kiacce y oOydaromierocss OyayT cHOpMHUpPOBaHBI CIEAyHOIINE
YMEHHUSL:

MOSICHATh Ha TNpUMEpax pa3Inyusl MEXKAy TNO3UIMOHHBIMM U HEMO3ULIHOHHBIMU
CUCTEMaMHU CUHCIICHUS;

3anuchiBaTh M cpaBHMBaTh Lenble uncia oT 0 go 1024 B pa3snuuHBIX MO3UIIMOHHBIX
cucTeMax CUuclieHUs (C OCHOBaHMAMH 2, 8, 16), BHIMOMHATH apu(METHUECKUE ONepaluu Haj
HUMH;

pacKpbIBaTh CMBICI MOHATHI «BBICKa3bIBAHHEY, «JIOTMUECKas ONEpalus», «JIOTHYECKOe
BBIPAKCHHEY;

3aMyChIBaTh JOTMYECKHE BBIPAXKEHHS C HMCIOJIb30BAHUEM JIU3bIOHKIUHN, KOHBIOHKIIUU U
OTPULIAHUS, OMNpPENEeIsITh HMCTUHHOCTb JIOTMYECKHX BBIPAKEHUH, €CIM H3BECTHbl 3HAYCHUS
VUCTUHHOCTH BXOJSILIMX B HErOo NEPEMEHHBIX, CTPOUTH TAOJIMIbI UICTUHHOCTH IS JIOTHYECKHUX
BBIPAKECHHI;



pacKpbIBaTh CMBICI TOHATHH <«HCHOJHUTEIBY, «AITOPUTM», «IIPOrpamMmay, MOHUMAs
pasHUILY MEX1Y YHOTpeOJIEHUEM STUX TEPMUHOB B OOBIICHHOM peud U B UHPOPMATHUKE;

OIMKCHIBATH AJTOPUTM DPEUICHUS 33Jaud PA3IUYHBIMHU CIIOCOOAMH, B TOM YHCIIE B BHJE
0JI0K-CXEMEI;

COCTaBJISITh, BBIMOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXXHBIE aJITOPUTMBI C
WCITOJIb30BAaHUEM BETBJICHHM W ITUKJIIOB JJIsl YIPABICHUS WCIIOJHHUTEISIMH, TaKUMH Kak Po0or,
UYepenamka, YepTExKHUK;

WCIIOIb30BaTh KOHCTAHThI M IEPEMEHHBIC PA3JIMYHBIX THUIIOB (YHCJIOBBIX, JJOTHUYECKHX,
CHMBOJIBHBIX ), @ TAKXKE COJICPIKAIINE UX BBIPAKEHHUSI, UCIIOIB30BaTh ONEPaTop MPUCBAUBAHMS;

WCIIOJIb30BaTh MpHU pa3paboTKe TMporpaMM JIOTMYECKHWE 3HAYCHUs, ONepaluud U
BBIPKEHUS C HUMU;

AQHAIM3UPOBATh TMPEAJIOKCHHBIE AJNTOPUTMBI, B TOM YHUCJIE OINPENEIsaTh, KaKue
pe3ynbTaThl BO3MOKHBI ITPH 33JJaHHOM MHOKECTBE UCXOAHBIX 3HAYCHUH;

CO3/1aBaTh U OTJIAKKBAThH MPOTPAMMBI Ha OJTHOM M3 A3BIKOB mporpammupoBanus (Python,
C++, Ilackanp, Java, C#, IllkonbHbIil AnroputMuyeckuil S3bIK), peamu3yrolue HECIOXKHbIC
JITOPUTMBbI 00paOOTKM YHMCIIOBBIX JAHHBIX C HMCIOJb30BaHUEM ITUKIOB M BETBJICHHH, B TOM
YHUCJIE pPEAU3YIOIIME IPOBEPKY JEIMMOCTH OJHOTO LEJIOr0 4Yucia Ha JApyroe, IMpOBEPKY
HATYpaJIbHOTO 4YHClIa Ha TMPOCTOTY, BbIACICHUS [HUQp W3 HATYPAIBHOTO  YHCIA.



TemaTH4yeckoe IJIAHUPOBAHUE

Ne HaumeHoBaHUe pa3/iesioB U TeM MPOrpaMMbl KosnmuecTBo 4yacos JnekTpoHHbIE (1UPOBLIE) 06pa3oBaTeIbHbIE
n/n pecypchbl
Bcero| KoHTpoJibHBIE [IpakTHUyeckue
paboThl pa6oThl

Pa3zzaen 1. TeopeTuyecKkue 0CHOBbI MHPOPMATHKH

1.1 |CucTeMbl CUMC/IEHUS 6 1 0 Bu6anoTeka LJOK
https://m.edsoo.ru/7f418516

1.2 |JyeMeHTHI MaTeMaTUYECKOH JIOTUKH 6 1 0 Bu6anoTeka LJOK
https://m.edsoo.ru/7f418516

HWTtoro no pasaeny 12

Pasaes 2. AropuTMmbl 1 NporpaMMHpoOBaHue

2.1 |McnosHUTENN ¥ QITOPUTMBI. AJITOPUTMHUYECKHE 10 1 0 BubauoTteka LLOK

KOHCTPYKI[UH https://m.edsoo.ru/7f418516

2.2 |f3bIK MpOrpaMMHUpPOBAHUS 9 0 0 BubauoTteka LLOK
https://m.edsoo.ru/7f418516

2.3 |AHa/IM3 aJITOPUTMOB 2 0 0 Bubsnoreka LIOK
https://m.edsoo.ru/7f418516

HUTtoro no pasaeny 21

Paspen 3. [loBTopenue

3.1 |IloBTOpeHue. O606IIEHHE 1 0 0
3.2 |IloBTopenue. 06061IEHHE 1 0 0
UToro 2

Pe3epBHOe BpeMs 1



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

Ne HanMeHOoBaHHe pas/iesioB U TeM MPOrpaMMbl KosimuecTBo 4yacos JeKTpoHHbIE (1MbpPOBbIe) 06pa3oBaTeIbHbIE
n/m pecypchbl
Bcero| KoHTpoJibHBIE [IpakTHUyeckue
paboThl paboThl
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 36 3 0
IToypouHoe uIaHUPOBaHME
Ne | Tema ypoka KonnuecTBo yacos Hara ONEeKTPOHHBIE uu(ppoBbIe
/i Beero| Kontponbabie | [Ipaktiyeckue | A3YICHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboTHI

1 |Hemno3suimoHHBIE U MO3UIIMOHHBIE CUCTEMBI CUACIECHUS 1 0 0 Bbubnuoreka HOK
https://m.edso00.ru/8a1649e0

2 |Pa3BepHytas hopma 3amucu yucia 1 0 0 bubnuotexa HOK
https://m.edsoo.ru/8al64ba2

3 |[dBomunas cucrema cuucieHus. Apudmerndeckue|l 0 0 bubnuoreka HOK

OTIEPAIlMU B IBOMYHON CHCTEME CUUCIICHUS https://m.edsoo.ru/8a164d96

4 |BocbMmepHuHas cucTeMa CUMCICHUS 1 0 0 bubnuotexa HOK
https://m.edso00.ru/8a165296

5 |lllectHammarepuvHasi cCHCTEMa CUHCIICHHUS 1 0 0 bubnuoreka LHOK
https://m.edso0.ru/8a16549¢

6 |OOoOmeHnne w© cucTeMaTu3alus 3HaHUKH 1Mo Teme|l 0 0 bubnuoreka HOK

«CHCTEMBI CUNCITEHUS https://m.edsoo.ru/8a16564c

7 |Jlormveckue BbICKa3bIBAaHUS 1 0 0 bubnuoTteka HOK
https://m.edsoo.ru/8a1657fa

8 |Jlormyeckue onepanuu «m», KUIH», KHE» 1 0 0 bubnuoreka 1HOK
https://m.edso0.ru/8a165b56



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

9 |Onpenenenre NCTUHHOCTH COCTABHOTO BHICKA3BbIBAHUS 1 Bbubnuoreka HOK
https://m.edso0.ru/8a165cf0
10 |Tabmuiel UICTUHHOCTH 1
11 |Jloruueckue 3JEMEHTHI 1 bubnmoreka LHOK
https://m.edso0.ru/8a165e94
12 |KonTponbHas paboTta 1o TEME «OnemeHTsl| 1 bubnmnoreka HOK
MaTEMAaTHYECKOM JTOTHKI» https://m.edsoo.ru/8a178c38
13 |IlonsTue anroput™a. VICTIOJTHUTEN aIrOpUTMOB 1 bubnmnoreka HOK
https://m.edsoo.ru/8a17949e
14 |CsoiictBa anroputma. CriocoObl 3alIUCH aJrOpUTMA 1 bubnmnoreka HOK
https://m.edsoo.ru/8a179606
15 |Anroputmuueckas KOHCTPYKLUS «crenoBanue».| 1
JInHeWHBIN anropuTm
16 |AnropurmMudeckass KOHCTPYKIHS «BETBIICHHE»: MmoiHas u|l
HenosHas GopMbl
17 |Anroputrmuueckasi KOHCTPYKIHS «TIOBTOPEHHUE» 1 bubnuotexa HOK
https://m.edso0.ru/8a17998a
18 |®opmanbHOE HCIIOIHEHUE AITOpUTMa 1 bubnuotexa HOK
https://m.edsoo.ru/8al79aac
19 [Pa3paboTka HECIIOXKHBIX aJTOPHTMOB C HCIIOJIb30BaHHEeM| 1 bubnuoteka HOK
LUKJIOB JJIsl yIpaBJieHus (opMaIbHBIMU UCTIONHUTENIMHI https://m.edsoo.ru/8al79elc
20 |Pa3pa0oTka HECIOXHBIX AITOPUTMOB C HUCMOJb30BaHHEM|1 bubnuotexa HOK
[UKJIOB M BETBJICHHWH Ui ympaBicHUs (HOpMaTbHBIMU https://m.edsoo.ru/8al79elc
UCTIOJHUTENISAMU
21 |BeInosnHEHHE aNTOPUTMOB 1 bubnuotexa HOK
https://m.edsoo.ru/8al7a06a
22 |O0o00menne © cUcTeMaru3anusa 3HaHWii 1o Teme|l Bbubnuoreka HOK
«McromHuTenM W aNrOPUTMBL.  AJTOPUTMUYECKHUE https://m.edsoo.ru/8al7al8c
KOHCTPYKLIUN»
23 |3k mporpammupoBanus. CucreMa mporpamMmmupoBadus |1



https://m.edsoo.ru/8a165cf0
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
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https://m.edsoo.ru/8a17a06a
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24 |Ilepemennsie. OnepaTop MpUCBauBaHUS 1 0 0

25 |IIporpaMmmMupoBaHUE JIMHEHHBIX AITOPUTMOB 1 0 0

26 |Pa3paboTka mporpamm, CoAep Kalux orneparop BeTiaeHus |1 0 0

27 |[nanorosas OTJIaJKa MPOrpaMm 1 0 0

28 |y ¢ ycioBueM 1 0 0

29 |[mki ¢ mepeMeHHOM 1 0 0 bubnuorexa HOK

https://m.edsoo.ru/8al7ac4a
30 |OO6paboTKa CHMBOJIBHBIX JAHHBIX 1 0 0 bubnuoreka LHOK
https://m.edsoo.ru/8al7ad6c

31 |O6oOmeHre U cHCTeMaTH3alusd 3HAaHUKM 1O Teme <«SI3bik|1 1 0 bubnmoreka LHOK
[IPOrPaMMHUPOBAHUS ITpoBepouHas pabora / https://m.edsoo.ru/8al7ae8e
Bcepoccuiickas npoepounas pabota

32 |PesepBHsblil ypok. O000IIEeHNe U crcTeMaTH3anus 3HaHui| 1 1 0 bubnuoreka HOK
M yMEHUH 1o Kypcy wuHpopmatukum 8 Kiacca / https://m.edsoo.ru/8a17b456
Bcepoccuiickas nmpoBepouHas pabota

33 |Anamu3z  anropurMoB.  OmpezeneHue  BO3MOXHBIX|1 0 0 bubnuotexa HOK
pe3yabTaTOB  pabOThI ~ alropuT™Ma TpU  3aJaHHOM https://m.edsoo.ru/8al7afa6
MHOYECTBE BXOIHBIX JaHHBIX

34 | Ananu3 anroputMmoB. OmnpeneneHrue BO3MOXKHBIX BXOIHBIX| 1 0 0
JTAHHBIX, TPUBOJISANINX K TAHHOMY PE3yJIbTaTy

35 |[ToBTopenue. O6oOIICHHE 1 0 0

36 |[ToBTopenue. O60OIICHHE 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36 |3 0



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

Egcl)[BepﬂeMoro [IpoBepsieMble MpeAMETHBIE PE3yJIbTaThl OCBOCHMSI OCHOBHOM 00pa3oBaTelbHOU
MIPOrPaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS
pe3ynbTaTa
1 ITo reme «Teopernyeckue 0CHOBBI HUHHOPMATUKI»
11 [TosicHATh Ha TpUMEpax pPA3UUYUST MEXKIY MO3UIIMOHHBIMU ¥ HETMO3UIIMOHHBIMU
CUCTEMaMU CUHCIICHUS
3anuceiBaTh U cpaBHUBATH Lienble yucia oT 0 1o 1024 B pa3nuyHbIX MO3UIIMOHHBIX
12 cucTeMax cyucieHusi (¢ ocHoBaHWsMU 2, 8, 16), BBINOJHATH apuPMETHUCCKUE
orepary HaJl HUMU
13 PackpbiBaTh CMBICT TOHSTUH  «BBICKA3bIBAHUE», «JIOTHYECKAs OIMEpaIUs»,
«JIOTUYECKOE BBIPAYKEHUE
3anuchiBaTh  JIOTMYECKUE  BBIPAKEHUS C  HWCIOJIB30BAaHHWEM  JIU3BIOHKIIUH,
14 KOHBIOHKIIMU U OTPHUIAHHUS, OIPEENIATh HCTUHHOCTD JIOTHUECKUX BBIPAKECHUMN, €CIU
' W3BECTHBI 3HAYCHHSI ICTHHHOCTH BXOJISIINX B HErO MEPEMEHHBIX, CTPOUTH TaOIHUIIBI
VMCTUHHOCTH JJIs JIOTHYECKUX BBIPKEHUHN
2 I1o Teme «AJNTOPUTMBI U IPOrPAMMHUPOBAHUEY
PackpbiBaTh CMBICT TIOHSTHHA <«HUCHOJIHUTEIB», «AITOPHTMY, «IIPOTPaMMa,
2.1 MOHUMasl Pa3HUILy MEXAY YIMOTpeOJIeHUEeM dTHX TEPMUHOB B OOBIJICHHOHN peud U B
nHpopMaTHKe
29 OnuceiBaTh AITOPUTM PEIICHUS 3aJla4d Pa3IMYHBIMH CIIOCO0aMH, B TOM 4YHCIE B
BHJI€ OJIOK-CXEMBI
23 CocTaBnaTh, BBINOJHATH BPY4HYIO M HA KOMIIBIOTEPE HECIOKHbIE AITOPUTMEL C
MCIOJIb30BAHNEM BETBJIICHUN U ITUKJIOB JUUISl YIIPABIICHUS UCTIOTHUTEIISIMU
Hcnonb30BaTh KOHCTAaHTBI W TEPEMEHHBIC PA3JIMYHBIX THIOB  (YHCIIOBBIX,
24 JIOTUYECKUX, CUMBOIIBHBIX), a TaK)Ke COJIEpKalllie MX BBIPAXKEHUS, HCIOIb30BATh
orepaTop MPUCBAUBAHUS
25 Hcnonb3oBath mpu pa3pabOTKe MporpamMm JIOTHYECKHE 3HAYEHHUsS, OIMEpaluu Hu
BBIPKCHUS C HUMHU
26 AHanu3upoBaTh TMPEUIOKEHHBIE aNTOPUTMBI, B TOM YHUCIE OMPENENATE, KaKie
Pe3yJIbTAaThl BO3MOXKHBI TIPH 33JTAHHOM MHOYKECTBE MCXOIHBIX 3HAYCHHIA
Co3naBaTh W OTJQXHBATh MPOTPAMMBI HA OJIHOM M3 S3BIKOB NMPOTPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkonbHbii AnroputMuueckuii S3bIK),
27 peal3yiolue HECIOKHEIE ATOPUTMEI 00pabOTKM YHCIOBBIX JaHHBIX C WC-
MOJIb30BAHWEM ITUKJIOB M BETBJICHHH, B TOM YHCIIC PEATU3YIOIINE IPOBEPKY
JENMMOCTH OJHOTO IEJIOro YHclia Ha JIpyroe, MpOBEpPKY HATypajlbHOTO YHUCIa Ha
MIPOCTOTY, BBIJCIICHUS TGP U3 HATYPATHLHOTO YUCIIA
IMPOBEPAEMBIE 3JIEMEHTBI COJIEP/ KAHUSA
Kon [IpoBepsieMblii 371EMEHT Collep>KaHus
1 Teopernueckrne 0CHOBbI HH(POPMATUKHI
Hemnosummonnpie 1 MO3UIIMOHHBIE CUCTeMBI cunciienus. Andasut. OcHoBanue. PazpépuyTas
11 ¢dopma 3ammcu uucna. [lepeBoq B JECATUUHYIO CHUCTEMY YHCEI, 3alMCAHHBIX B JAPYTUX
CUCTEMaX CUHCIICHHUS
1.2 Pumckas cucrema cuncieHus
1.3 JBonuHas cucrtema cuucieHus. IlepeBon menbix yucen B mnpepenax or 0 mo 1024 B




JBOMUYHYIO CHCTEMY cuMclieHus. BocbMepuuHas cuctema cuucieHus. [lepeBon umcen us
BOCBMEPUYHOM CHCTEMbl B JIBOMYHYIO M JECSATHUYHYIO CHUCTEMbl M  0OpaTHO.
[llectHaauarepuuHas cuctema cuucieHus. llepeBox uucen W3 1IECTHAALIATEPUYHOM
CHCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JECITHUHYIO CUCTEMbI U 00paTHO

1.4

ApI/I(bMeTI/I‘ICCKI/Ie OIICpal B ,HBOH‘IHOﬁ CUCTEME CUHUCIICHUA

1.5

Jlornueckue BbICKa3biBaHMs. Jlormueckue 3HAUEHUS BBICKA3bIBAHMM. JEeMEHTapHbIE U
cocTaBHble BbICKa3bIBaHMs. Jlormueckue onepauuu: «u» (KOHBIOHKIUS, JIOTHYECKOE
YMHOKEHHE), «ATN» (AU3BIOHKIINS, JOTHYECKOE CI0KEHUE), «HEe» (JOTUYECKOE OTPUIIAHUE).
[Ipuoputer noruueckux omnepauuii. OnpeneneHne UICTUHHOCTH COCTaBHOTO BBICKA3bIBAHMS
MIPU U3BECTHBIX 3HAYCHUSAX UCTUHHOCTH BXOJSIIMX B HETO 3JIEMEHTAPHBIX BHICKA3bIBAHUM

1.6

Jlormueckme BBIPpAXKCHUA. HpaBHna 3allUCH JIOTHYCCKUX Bpra)KeHHfI. HOCTpOCHI/Ie Ta6J'II/II_I
WCTHUHHOCTHU JIOTHUYCCKUX Bblpa)KeHI/Iﬁ

1.7

Jloruueckue 3eMeHThI. 3HAKOMCTBO € JJOTHYSCKUMU OCHOBaMU KOMIIBIOTCPA

AJTOpUTMBI U IPOTPAMMUPOBAHHE

2.1

[lonstue anropurma. HcnonHuTenw ajaropuTMOB. AJNTOPUTM Kak IJIaH  YIPaBJICHUS
VCIIOJTHUTEJIEM

2.2

CpoiictBa anropurMa. CrnocoObl 3amucH anropurMa (CIOBECHBIHM, B BHJE OJOK-CXEMBI,
IIporpaMma)

2.3

AJ'IFOpPITMPI‘ICCKI/Ie KOHCTPYKIHHU. KOHCTPYKI_II/IH «CJICOOBAHHUCH. JInHenHbII AJITOPUTM.
OFpaHI/ILIeHHOCTL JIMHEHHBIX AJITOPUTMOB: HCBO3MOXXHOCTL IPEAYCMOTPECTH 3aBUCHMOCTDH
IoCJICA0BATCIIBHOCTH BBIIIOJIHACMBIX ﬂeﬁCTBHﬁ OT UCXOOHBIX JaHHBIX

2.4

KoHCTpyKInsi «BETBIIEHUE»: TMOJIHAS W HEMOJHAs (OpMbI. BBIONHEHHE W HEBBHIMOIHEHUE
ycl0BUs (MICTUHHOCTD U JIO)KHOCTb BbICKa3bIBaHUsI). IIpocThlie M cOCTaBHbBIE YCIOBHS

2.5

KOHCTp}fKI_[I/IH «IOBTOPCHHUC). NHKIIbI C 3aJdHHBIM YHUCIIOM HOBTOpCHHfI, C YCIOBHUEM
BBITIOJIHEHUS, C HCpCMCHHOfI OUKJIa

2.6

Pa3zpabotka s (opManbHOTO HCIONHHUTENSI aNrOPUTMa, MPUBOMASIIETO K TpeOyeMomy
pe3yNIbTaTy MPU KOHKPETHBIX MCXOJHBIX JTaHHBIX. Pa3paboTka HECIOXKHBIX aJITOPUTMOB C
WCIOJIb30BaHHWEM IIMKIIOB W BETBJICHUW IS yrpaBieHHs! (HOpMaIbHBIMU HCIIOTHUTEIISIMHU.
BrImonHeHne anropuTMOB BPYYHYIO M Ha KoMIbioTepe. CHHTaKCHYECKHE WM JIOTUYECKHE
omuOku. OTKa3kl

2.7

SA3pik nporpammupoBanust (Python, C++, Java, C#, 1llkonbHbIil AnroputMudeckuil S3bIk).
CucremMa NporpaMMHUpPOBaHUS: PETAKTOP TEKCTA IPOrpamMM, TPAHCIIATOP, OTIa YUK

2.8

HepeMeHHa;I: THII, UM, 3HAUYCHUC. L[eJ'ILIe, BCIICCTBCHHBIC 1 CUMBOJILHBIC IICPEMCHHBLIC

2.9

Omnepatop mnpucBauBaHus. ApU(PMETHUECKUE BBIPAKEHUS W TOPSJOK HX BBIYUCICHUS.
Onepanuu ¢ UEIbIMM YUCIIAMU: LIEJIOYMCIIEHHOE JIeJIeHUue, OCTaToK oT AeneHus. [IpoBepka
JIEIIMMOCTH OJHOTO II€JIOr0 YMCJIA HA JPYroe

2.10

BetrBnenus. CocTtaBHble yCIOBUS (3alIUCh JIOTMYECKMX BBIPQKEHHUH Ha HM3y4yaeMOM s3bIKE
nporpaMMupoBanust). HaxoxaeHne MMHMMymMa M MakCUMyma M3 JBYX, TPEX WU YETBIPEX
yucell. PellieHre KBagpaTHOro ypaBHEHUs, UIMEIOIIETO BEICCTBEHHbBIE KOPHU

211

HI/IaJ'IOFOBaSI OoTjIaJKa HIporpaMM: IOMIAaroBO€ BBIMMOJIHCHUE, IIPOCMOTP 3HAYCHHI BCJIIMYHH,
OTJIaJOYHBIN BBIBO/I, BLI60p TOYKH OCTaHOBA

2.12

ukn ¢ yciaoBueMm. Anroput™m EBkinaa nist HaXokKJIeHHs HanOOJIBLIEr0 OOIIEro AeNUTeNs
JIBYX HaTypaJIbHbIX yucell. Pa30uenue 3anucu HaTypajabHOTO YUCIa B TIO3UIIMOHHON cucTeMe
C OCHOBAaHMEM, MEHbIITNM WJIH paBHBIM 10, Ha OTIENIBbHBIE ITU(PHI

2.13

[Muka ¢ mepeMeHHON. AJNTOPUTMBI IPOBEPKH JAETMMOCTU OJHOTO LIEJIOr0 YHCIa Ha JAPYroe,
ITPOBEPKH HATYPaJIbHOTO YKCiIa Ha IPOCTOTY

2.14

O06paboTka CHMBOJIbHBIX JTaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) MepeMeHHble. [locuMBOIbHAS
o0paboTka cTpok. [1ogcuér yacToThl NOABICHHUS CUMBOJA B CTpoKe. BeTpoeHHble QyHKIMN
U1 00pabOTKH CTPOK

2.15

OmpeneneHre BO3MOXKHBIX Pe3yJbTAaTOB PAOOTHI aJrOpUTMa IPH 3aJJaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, OMpeJelIeHne BO3MOXKHBIX BXOJHBIX JAHHBIX, MPHUBOSAIINX K JTaHHOMY




| pe3yabTary |

IMPOBEPAEMBIE HA OI'D 10 UHO®OPMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM

IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
MIPOBEPSAEMOTO
TpeOOBaHMS

[TpoBepsieMble TpeOOBaHUSA K MPEAMETHBIM pe3ysibTaraM 0a30BOTO YPOBHS OCBOCHHS
OCHOBHOI 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO 00IIIeTo 00pa30BaHUs Ha OCHOBE
droc

1

3HaTh (IIOHUMATB)

11

Brnanenue ocCHOBHBIMU MOHATHAMU: MHpOpMaLUs, epeada, XpaHeHHe U o0paboTka
uHpOpPMALIUK, AITOPUTM, MOJENb, HU(PPOBOW MPOAYKT M HMX HCIOIB30BAHUE IS
peleHtsl yueOHbIX U IPAKTUUECKUX 3a1a4

1.2

BnaneHHe HOHATUAMU: BBICKA3bIBAHUEC, JIOTUYCCKasA  Oolcpanus, JIOrM4CCKOC
BBIPAKCHUC

YmeTh

2.1

YMeHue omnepupoBaTh EAMHULAMH HM3MEpeHHs WH(GOPMAIIMOHHOTO O0bEMa U
CKOPOCTH IIEpeady JaHHbBIX

2.2

YMeHue 3anuchiBaTh M cpaBHUBaTh Lenble yucia oT 0 go 1024 B pa3nuuHbIX
NO3ULMOHHBIX CHCT€Max CYMCIEHHS C OCHOBaHUsAMHU 2, 8, 16, BBIIOIHATD
apu@MeTHyecKue onepalyu HaJ HUIMU

2.3

YMeHue KOOAWpoBaTb W ACKOAWPOBATH COO6HI€HI/I$I 0 3aJaHHBIM IIpaBUJIaAM;
NOHMMAaHHE OCHOBHBIX MPUHIMIIOB KOJUPOBAHMS HH(OPMALUH PA3TUIHON TIPHPOJIBL:
TEKCTOBOM, rpadU4ecKoil, ayaro

2.4

VYMeHue 3amnuchiBaTh JIOTMYECKHE BbBIPAXKCHUA C MCIIOJIb30BAHUEM JTU3BIOHKIIUU,
KOHBIOHKIOUU W OTpHUIAHHA, ONPCACIIATE KCTUHHOCTD JIOTHUYCCKUX BI)Ipa)KeHI/Iﬁ, €ClIn
N3BCCTHBI 3HAYCHHUA UCTHUHHOCTU BXOJAIINUX B HETO IICPEMCHHBIX, CTPOUTH Ta6J'II/II_[LI
HUCTUHHOCTHU JIsd JIOTUYCCKHUX BBIpa)KCHI/II\/'I; 3alMUCBhIBATE JIOTHUYCCKUC BBIPAKCHHA Ha
N3Y4aC€MOM S3bIKC IPOTrPAMMUPOBAHUSA

2.5

YMeHHe COCTaBIATh, BHIMOIHATH BPYYHYIO U HA KOMITHIOTEPE HECIOKHBIE aITOPUTMBI
JUTst yripaBieHus ucnoinHutensmu (Yepenamika, YepTEXHUK U Apyrue); co3aaBaTh U
OTJIa)KMBaTh IPOrpaMMbl Ha OJHOM U3 sI3bIKOB IporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IlxonbHbld AnropurmMuueckudl S3bIk), peanu3yronIve
HECJIOKHBIE aJITOPUTMBI 0OPAOOTKU YHMCIOBBIX JAHHBIX C MCIOJb30BAaHUEM ITUKIIOB U
BETBJICHHI; yMeHHE pa30uBaTh 3a/aydl Ha MOJ3a/layH, UCIOIb30BaTh KOHCTAHTHI,
MEePEMEHHBIE ¥  BBIPAXKEHUS  PA3UYHBIX TUMOB  (YHUCIOBBIX, JIOTHYECKUX,
CUMBOJIBHBIX); AHAJIM3UPOBAaTh MPEIJIOKEHHBIM aJITOPUTM, OIPENENATh, KaKue
pEe3yIbTaThl BO3MOKHBI ITPH 33JJaHHOM MHOXKE€CTBE MCXOIHBIX 3HAUCHUN

2.6

VYMeHHe 3anucaTh Ha M3y4aeMOM S3BIKE MPOrpaMMHUPOBAHUS AITOPUTMBI MTPOBEPKHU
JEIMMOCTH OJHOTO LEJIOr0 4uciaa Ha JIpyroe, MpOBEPKH HATYPAJIbHOIO 4HCIa Ha
IPOCTOTY, BBIIENCHUS LUGP U3 HATYpaIbHOIO 4YHCJA, IOMCK MaKCHUMYMOB,
MUHHMYMOB, CYMMBI YUCJIOBOM I1OCJIEN0BATEIBHOCTH

2.7

Bnanenne ymeHueM OpHUEHTHPOBATHCA B HEpPapXUUYECKOH CTPYKType (aiioBoit
cucTeMbl, pabotaTth ¢ (ailJIoBOM CHUCTEMOW NEepCOHANIBHOIO KOMIbIOTEpa C
UCIONIb30BaHuEM Tpaduyeckoro HHTepdeiica, a UMEHHO: CO3/1aBaTh, KOIMUPOBATh,
nepeMeniaTh, IePEeMMEHOBBIBATh, YAAISATh U apXUBUPOBATH (hailibl U KaTaJIOTH

2.8

Bnagenue yMmMeHusIMH U HaBBIKAMHU  HCIIOJB30BaHUS MHGOPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH JJIs IOUCKA, XpaHeHHs, 00pabOTKM U Mepesadu u
aHaJIM3a pa3JIUYHbIX BUJIOB HHPOPMAIUU




2.9

YmMmenne BI:I6I/IpaTB CHOC06 OpeaACTaBJICHUA NAHHBIX B COOTBCTCTBHUU C IOCTaBJICHHOM
3amauedt  (TaOmuMIBl, CXeMbl, TpaduKu, JUarpaMMmbl)  C HCIOJIb30BAaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paObOTKH JTaHHBIX

2.10

YMmenue popMann3oBaTh U CTPYKTYPUPOBATH HHPOPMAITUIO, UCIIONB3YS JICKTPOHHBIE
TaOJIULBI 17151 00pabOTKH, aHAIKM3a U BU3yaJIM3alluy YUCIIOBBIX JaHHBIX, B TOM YHCIIE C
BBIJICJICHMEM JMana3oHa TaOJUIbl W  YHOPAJIOYMBAHUEM (COPTHPOBKOM) e€ro
3JIEMEHTOB; YMEHUE MPUMEHSATH B AIEKTPOHHBIX Tabiuuax Gopmysnbl s pacy€ToB
UCIIOJIb30BAaHNEM BCTPOCHHBIX (DYHKIHN, aOCOTIOTHOW, OTHOCUTEIHHOU, CMEIIAHHON
aJipecaliiy; UCIOIb30BaTh JIEKTPOHHbIE TAOIUIIbI U YUCICHHOTO MOJICTIUPOBAHHUS B
MPOCTHIX 3a1ayax
U3 Pa3HBIX MPEIMETHBIX 00JacTei

HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O THO®OPMATUKE

Kon

[IpoBepsieMblii AIEMEHT COJep>KaHuUs

[{u¢poBast rpaMOTHOCTH

11

@aiinel 1 nanku (katanoru). [IpuHIMTEI TOCcTpoeHUs QaitnoBbix cucteM. IlomHoe nms daiina
(mankm). [Tyt x ¢aiiny (manke). Pabora ¢ daiinamu u karagoramu cpeAcTBaMH ONEpPaIlOHHOM
CHCTEMBI: CO3/IaHUE, KOIMPOBAHHE, NEepeMeIlIeHHe, NMEePEMMEHOBAaHNE M yJaleHue (aiyioB u
nanok (karanoroB). Tumbl ¢aitnoB. CoiictBa (aiinos. daiinoseiii Menemxep. I[louck aiiaos
CPEACTBAMU ONEPAITMOHHON CHCTEMBI

1.2

O6benunenue kommnbloTepoB B cerb. Cerb MHTepHeT. Beb-ctpanuma, Beb-caiit. CTpykrypa
anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucreMbl. [lowick MHpOpPMAIUU MO KIHOYCBBIM
clioBaM U 10 u300pakeHH0. JlOCTOBEpHOCTh WMHGpoOpManuu, noixydeHHoi u3 MHrtepuerta. IP-
anpeca y31oB. CeTeBoe XpaHEHUE TaHHBIX

TeOpeTI/I‘{eCKI/Ie OCHOBBI I/IH(i)OpMaTI/IKI/I

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTH OIKMCAaHUS HEMPEPHIBHBIX OOBEKTOB M IPOIECCOB
C IOMOILBIO TUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocTs andasuta. [[Bonmunsiii andaBut. KonmuecTBO BCEBO3ZMOXKHBIX
CJIOB (KOJOBBIX KOMOHMHAIMI) (UKCUPOBAHHON AMMHBI B TBOMYHOM aidasute. [IpeoOpazoBanue
moboro andasuta K ABoudyHOMY. KOJIMYECTBO pa3nuyHBIX CJIOB (UKCHPOBAHHOW JIJIMHBI B
andaBuTe ONpeaeIEéHHON MOITHOCTH.

KomupoBanue cuMBOJIOB OHOTO aidaBUTa C MOMOIIBIO KOJOBBIX CJIIOB B JIpyrom ajdaBHTE,
KozoBas Tabnuiia, AekoaupoBanue. Koauposanue TekctoB. PaBHOMepHBI ko1, HepaBHOMEpHBIi
kon. KomupoBka ASCII. BocbmubutHbie komupoBku. I[lonstue o komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUI C WCIMOJNB30BaHUEM PAaBHOMEPHOTO M HEPAaBHOMEPHOTO KOJa.
WupopmaninoHHslii 00bEM TEKCTa

2.2

NupopmaninoHHslii 00bEM JaHHBIX. BUT — MUHUMaNIbHAS €IMHUIA KOJIMYECTBAa MH(GOpMALIUU —
JBOWYHBIN paspsa. EnuHunsl usmepeHus uH(GOpMAIMOHHOTO o0bEMa JaHHBIX. bur, Oait,
KII100aiT, MerabaiT, ruradaiit. CKOpocTh mepefadnd JaHHBIX. EAWMHHUIBI CKOPOCTH TMepeaavn
JAHHBIX

2.3

Komuposanue nsera. [[BetoBbie monenn. Moaens RGB. I'myOuna konupoBanus. [lamutpa.
PactpoBoe u BekTOpHOE mpezacTaBieHue u3odpaxeHuid. [lukcens. OneHka UHPOPMALMOHHOTO
00BEMa rpauecKux JAHHBIX JUISl pACTPOBOTO U300paKEHUS

2.4

KonupoBanue 3Byka. Pa3psaHocts 1 gacrora 3anucu. KomnuecTBo KaHAJIOB 3aluCH.
OreHKa KOJMYECTBEHHBIX MapaMEeTPOB, CBS3aHHBIX C MPEICTABICHHEM U XPaHECHHEM 3BYKOBBIX
daiinos

2.5

Hemno3uiimonHnele W MO3UIIMOHHBIE CHUCTeMbI cuucieHus. AndaBut. OcHoBanue. Pa3BépHyrtas
dbopma 3ammcu yncia. [lepeBoa B AECATUYHYIO CUCTEMY YHCEIN, 3alMCAHHBIX B IPYTUX CHCTEMax
CUUCJICHUSL.




PuMckag cuctemMa cuucieHus

2.6

JBonuHas cucrema cuucienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024 B nBonyHyo
cucremy cuucieHus. BoceMepuuHas cucremMa cuucieHus. [lepeBon yucen U3 BOCBMEPUYHOMN
CHUCTEMBbl B JBOMYHYIO M JECATUYHYIO CHCTeMbl M oOparHo. IllecTHamnarepudHas cucreMa
cuncienus. [lepeBoj uyucen U3 IMIECTHAIIATEPUUYHON CUCTEMBbl B JBOMYHYIO, BOCHBMEPHUUYHYIO
U JCCATUYHYIO CHUCTeMBl M 00paTHO. AprudMETHUYECKHE OIepallud B JBOMYHOH CHCTEME
CUMCIICHUS

2.7

Jlormueckue BbIcKa3biBaHUs. Jlormueckue 3HAUYEHUs BBICKA3BIBAHUN. OJIEMEHTapHblE U CO-
CTaBHbIC BbICKa3bIBaHUs. Jlornueckue omnepanuu: «u» (KOHBIOHKIIHS, JIOTHYECKOE YMHOXKEHHUE),
«» (TU3BIOHKIMS, JOTHYECKOE CJOXKEHUE), «He» (Jormueckoe otpuianue). llpuopurer
Joruyeckux omnepanui. OnpeaesieHne UICTUHHOCTH COCTaBHOT'O BBICKA3bIBaHUS, €CIM U3BECTHBI
3HAQUEHUS HWCTUHHOCTH BXOJSIIMX B HEro JJIEMEHTAapHBIX BbICKa3biBaHUU. Jloruueckue
BbIpaxkeHus. [IpaBuna 3amucu Jjorumdeckux BelpakeHuid. [locTpoeHue TabMUIl MCTUHHOCTH
JIOTUYECKUX BBIPAKCHUIN

2.8

Jlorudueckue 31eMeHThI. 3HAKOMCTBO C JJOTMYSCKUMH OCHOBaMHM KOMIIBIOTCpa

2.9

HenpepeiBable 1 nuckperHsle moaenu. Mmuraunonnsie monenu. Urposeie monenu. OneHka
aJIEKBaTHOCTU MOJIEIIN MOJIETIMPYEMOMY OOBEKTY U LEJIIM MOJIETUPOBAHMS

2.10

Tabmuunsie Mogenu. Tabmuna Kak npeacTaBieHne oTHomeHus. bas3sl qanabpix. OT60p B TabNIUIE
CTPOK, Y/IOBJIETBOPSIIONIMX 33JaHHOMY YCJIOBHIO
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I'pa¢. Bepuuna, pedbpo, nyts. OpueHTHpOBaHHbIE U HEOPUEHTHPOBaHHbIE rpadbl. JlnuHa (Bec)
pebpa. Becoas maTpuna rpada. J{nuHa mytu Mexay BepiinHamu rpada. Ilouck ontumanbHOro
nytd B rpade. HavanpHas BepmmHAa (MCTOYHMK) W KOHEYHAs BepIIMHA (CTOK)
B OPHUEHTUPOBAHHOM rpade. BoruncieHne xoauuecTBa ImyTed B HAIPaBICHHOM alMKIMYECKOM

rpade

2.12

Hepeso. Kopens, Bepmmna (y3en), Juct, pedpo (xyra) nepesa. Breicora nepea. Ilommepeso.
[Tpumeps! ncnonb3oBaHus AepeBbeB. [lepeOop BApHaHTOB ¢ TOMOIIBIO JepeBa

AJNTOPUTMBI U TPOTPaMMUPOBAHUE

3.1

CpoiictBa anroputrMa. CrocoObl 3amucH ajJroputMa (CJIOBECHBIM, B BUAE OJOK-CXEMBbI, IMpO-
rpaMma).

CocraBieHue alropuTMOB W MPOrpaMM C HCIIOJIB30BAaHMEM BETBJICHUH, IIMKJIOB M BCIOMO-
raTelbHBIX AJTOPUTMOB sl yrpasieHus ucronHutenem (Pobor, Uepenamka, UYepTé&xHuK u
Jpyrue). BeinosiHeHne alropuTMOB BPYUHYIO U HAa KOMIIBIOTEpE

3.2

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, lllkonpHbI ANropuTMHUYeCKu
S3bIK).

Cucrtema nporpaMMHPOBAHMS: PEIAKTOP TEKCTA MTPOTPamMM, TPAHCISATOP, OTIIATUHUK.
[lepemennas: Tum, ums, 3HaueHue. Llenbie, BeleCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.
OmnepaTop npucBauBaHusi. ApupMeTUIECKHe BEIPAXKEHUS U TIOPAIOK UX BbrurciieHus. Onepanun
C LIEJILIMU YHCIIAaMU: LEIOYUCICHHOE JEJNEeHHE, OCTaToK OT neneHus. BerBienus. CocTtaBHbIE
yCcJIoBHS  (3allUCh JIOTHUECKUX BBIPAKEHUW Ha HM3yd4aeMOM S3bIKE€ IMPOTPAMMUPOBAHUSA).
Haxoxnenne MuHumyma

U MaKCUMyMa U3 JIBYX, TPEX W 4eTHIpEX Yucell. Pemnienne KBajpaTHOTO ypaBHEHHS, WMEIOIIETO
BelecTBeHHbIe KOpHU. Luki ¢ ycmoBuem. AnropuTm EBKInaa i HaXOXKJIEHUS HAaUOOJBIIETO
oOmiero aenuTens JBYX HaTypalbHbIX uuncen. Pa3OueHue 3amuMcu HaTypalbHOIO 4YHCIIA B
MO3UIIMOHHOM CUCTEME C OCHOBAaHUEM, MEHBIIINM WK paBHBIM 10, Ha oTAenbHBIC TUQPHI. Llukn
C TIepEMEHHON. ANTOPUTMBI MMPOBEPKU JIETUMOCTH OJIHOTO IIE€JIOTO YHCIIa Ha JPYroe, MPOBEPKU
HaTypaJbHOTO YUCJIA HA TPOCTOTY

3.3

OO0paboTka CHMBOJBHBIX JaHHBIX. CHUMBOJIbHBIE (CTpPOKOBbIE) mHepeMeHHble. [locumBobHAsS
o0paboTka cTpok. [Tofacuér 4acToThl MOSBIEHUS CUMBOJIA B CTpOKe. BCTpoeHHbIe PYHKIUU JUIs
00paboOTKH CTPOK

3.4

OnpeaeHeHHe BO3MOJXHBIX PE3YJIbTATOB pa6OTI)I aJiropuTtMa Mnmpu JaHHOM MHOXXCECTBE BXOIHBIX
JaHHBIX, OIIPCACIICHUC BO3MOKHLIX BXOAHBIX JAHHBIX, IPUBOJAIINX K NTAHHOMY PC3YJIbTATYy




3.5

TabGnmuunble BennuuHbl (MaccuBbl). OnqHOMEpHBIE MaccuBbl. COCTaBICHUE U OTJIAJKA MIPOTPaMM,
pean3yIoUIX TUIIOBBIE aITOPUTMbI 00paOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCUBOB, HA OJTHOM U3
s3pIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBII AJNTOPUTMUYECKHIA
S3bIK): 3amOJTHEHHE YUCIIOBOTO MACCHMBA CIYYalHBIMH UYMCIAMU, B COOTBETCTBUU C (HopmMyIoit
WIM IIYTEM BBOJA YMCEIl, HAXOKJIEHUE CYMMBI 3JIEMEHTOB MaCcCUBa, TMHEWHBIN IIOUCK 33aHHOTO
3HAYEHHUS] B MACCHBE, MOJCYET AJIEMEHTOB MAcCHBA, YIOBJIETBOPSIOMIMX 33JaHHOMY YCJIOBHUIO,
HAaxXOXJICHWE  MHMHMMaJIbHOTO  (MakCHUMallbHOrO)  3jemMeHTa  MaccuBa.  CopTHpOBKa
maccuBa. OOpaboTKka TMOTOKa JaHHBIX: BBIYMCICHHE KOJUYECTBA, CYMMBI, CpPEIHEro
apu(MeTHIECcKOro, MUHUMAaJIbHOI'O u MaKCHMaJIbHOTO 3HAUEHUs AJIEMEHTOB
MOCJIEI0BATEIbHOCTH, YAOBIETBOPSAIOIINX 33JAHHOMY YCIOBHUIO

3.6

Vupasnenne. Curnan. OOpaTtHas cBsizb. [lodmydeHwe cuUTHaIOB OT HUQPOBBIX JATYUKOB
(HampuMep, KacaHusl, pPacCTOSHUS, CBeTa, 3ByKa). llpuMmepbl MCIONB30BaHUS NPUHIHIA
0OpaTHOM CBSI3M B CUCTEMaX YIPaBJICHUS TEXHUYECKUMH YCTPOWCTBAMH C ITOMOIIBIO JaTYHKOB,
B TOM 4YHCJI€ B pOOOTOTEXHUKE

WudopmalninoHHbIEe TEXHOJIOTUN

4.1

TekcToBblE JTOKYMEHTBHI M WX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuIa, al3ai, CTpOKa, CJIOBO,
CHUMBOJ).

TekcToBBIN MpOIIECCOp — HHCTPYMEHT CO3JaHusl, peJaKTUPOBaHUS U (POPMATHPOBAHUS TEKCTOB.
[IpaBuna Habopa Tekcta. PemaktupoBanme Ttekcra. CBoiictBa cumBojioB. Ilpudt. Tums
mpudToB (pyOieHbIe, ¢ 3aceUKaMH, MOHOITUPHUHHEIC). [lomyKUpHOE U KypCHBHOE HauepTAHHUE.
CpoiicTBa a03aleB: TpaHUIbl, abO3alHBIA OTCTYN, WHTEpBal, BbIpaBHUBaHUE. [lapamerpsl
ctpanunel. CtuneBoe GopmarupoBanue. CTpyKTypupoBaHUE WHGOPMAIIUN C IIOMOIIBIO CITHCKOB
u tabnui. MHoroypoBHeBble crucku. JloO6aBrneHue Tabnuil B TEKCTOBBIE JOKYMEHTHI. BcTaBka
M300paKEHU B TEKCTOBBIE MOKyMEHTHI. OO0TekaHue H300pakeHHil TeKcToM. BkitodyeHue B
TEKCTOBBIM JOKYMEHT auarpamm, (opmyni, HyMepaluu CTPaHUIl, KOJIOHTUTYJIOB, CCBUIOK H
JIIPYTUX JIEMEHTOB

4.2

PactpoBsie pucynku. Vcnonb3oBanue rpaduuecKux MPUMUTHBOB.

Onepanuu penakTUpOBaHHs Tpaduueckux OOBEKTOB, B TOM uHcie HUQPPOBBIX (oTorpaduii:
U3MEHEHUEe pa3Mmepa, oOpe3Kka, MOBOPOT, OTpakeHHe, padbora c oOsacTsIMu (BBIJICICHUE,
KOMUPOBaHUE, 3aJMBKa I[BETOM), KOPPEKIUs I[BETAa, SIPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. Co3aHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU CPEICTBAMU TEKCTOBOTO IPOIIECCOpa
WIH IPYTUX Tporpamm (mpunoxenuii). Jlo6aBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[TonroroBka MynbTUMEOUIHBIX npe3eHTanuil. Cnaiin. JloOaBneHue Ha criaill Tekcra U HM30-
Opaxenuii. Pabota ¢ HeckoiapkuMu crhaiinamu. JloGaBieHne Ha clai[ ayauOBU3YaJIbHbBIX
JIaHHBIX. AHMUManus. [ unepcchlikn

4.4

Tumnbl JaHHBIX B siueiikax 3JeKTPOHHOM Tabnuiel. PenaktupoBanue u popMaTupoBaHue TabJIULL.
Berpoennble  QyHKIMM Ul TOMCKA MaKCUMyMa, MHUHHMyMa, CYMMbBl U CPEIHEro
apupmeTrrueckoro. COpTHUPOBKA JIaHHBIX B BBIJIEJIEHHOM auamna3oHe. [loctpoenue nuarpamMm
(ructorpamma, Kpyro,ast JayarpaMma, TOYeYHas auarpamma). Br16op THIIA
nuarpammsl. [IpeoGpazoBanue ¢opMmyn mnpu KomupoBaHMHM. OTHOCUTENIbHas, aOCONIOTHAs U
CMeIllaHHas ajipecanus

4.5

VYciioBHBIE BBIYMCICHUS B 3JEKTPOHHBIX Tabnunax. CyMMHpOBaHHE M MOJCYET 3HAYEHHM, OT-
BEYAIOIIMX 3aJaHHOMY ycnoBuio. OOpaboTka Oosbliux HAaOOPOB JaHHBIX. UHCIEHHOE MoJe-
JMPOBAHUE B 2JIEKTPOHHBIX TabJIMIax

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIbI JIJIAA YHEHUKA




* Huadopmaruka: 8-if kmacc: 0a30BBI ypOBEHb: YYEOHUWK;, 5-€ U3IaHUE,
nepepadboranHoe bocoa JILJI., bocoBa A.}FO. AxiuonepHoe 0OIIECTBO
«3marensctBO «lIpocBenienne»
METOAMYECKUE MATEPUAJIbI IJIS1 YUUTEJLA
HNudopmaruka. 7- 9 knaccel : MeTonudeckoe nocodue / JI. JI. Bocosa, A. 1O.
bocoBa. — M. : BUHOM. JlaGopatopus 3Hanuii, 2024. — 464 c. : ui.
[MU®POBBIE OBPA3OBATEJIBHBIE PECYPChl MW PECYPCHI CETHU
NMHTEPHET
e http://www.metodist.ru Jlaboparopus undpopmaruku MHUOO
e http://www.it-n.ru CeTb TBOpUECKHUX yuHuTeNEH HHOOPMATUKH
e http://www.metod-kopilka.ru Meronuueckasi KONUIKa yIUTEIS
UH(OPMATHUKH
e http://fcior.edu.ru http://eor.edu.ru @enepanbHblil IEHTP UHYOPMAITMOHHBIX
oOpazoBarenbHbIX pecypcoB (OMC)
e http://pedsovet.su [legarornueckoe cooOIIeCcTBO
e http://school-collection.edu.ru Enunas KOJUIEKIIUSA U (HPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB.
e https://videouroki.net
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