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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma no mH(pOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHbIX
B ®I'OC 00O, a Taxxe (enepanbHO paboueit mporpaMmMbl BOCIIUTAHHUS.

Pabouas mporpamma cocTaBjieHa Ha OCHOBAaHUU:

denepanbHBIA 3aK0H «00 oOpa3zoBanuu B Poccuiickoit @enepammmy Ne273-
®3 o1 29.12.2012 ¢ uzmenenusMu, B ToM umciic @3 Ne371 — ®3 ot 24.09.2022.

[Tpuka3sl MunucrepctBa npocseuieHus Poccuiickont @enepanuu:

O6 ytBepxkaeHun (enepaibHOro ToCyJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa HadalbHOro ob6mero ooOpa3zoBanusi: ot 31.05.2021 Ne286 (B
JNEUCTBYIONIEH peaaKIINM)

O6 ytBepxkaeHun (enepatbHOro TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOro obmiero oOpazoBanus: ot 31 mas 2021 r. Ne 287 (B
JEUCTBYIONIEH PeaaKIINM)

O6 ytBepxAeHUU (eaepaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapT cpeaHero oodmero oobpazoBanus: ot 17 mas 2012 r. Ne 413 (B
JICUCTBYIONICH PEIAaKIIUN);

O06 yTtBepxkaeHuu (eneparbHOM 00pa30BaTEIbHON MPOrpaMMbl HAYaJILHOTO
oOmero o0pazoBanus: oT 18.05.2023 Ne 370 (nelicTByroas peaakuus)

O6 ytBepxaeHuu ¢enepaibHOl 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOIO
obmrero oopaszoBanus: ot 18.05.2023 Ne 371 (meiicTByroIIast peIaKiimsl)

O6 yrtBepxaeHuu GdenepalbHON 00pa30BaATENILHON MPOTPaMMBbl CPEIHETO
obmrero oopaszoBanus: ot 18.05.2023 Ne 372 (meiicTByrOIIas peIaKIIHs)

O BHeceHMH W3MEHEHUMHM B  HEKOTOpbIE TMpHKa3bl MMHHHUCTEpPCTBA
MPOCBENICHUS Poccuiickoit denepanuu, Kacarommecs benepaabHbIX
oOpa3oBaTeIbHBIX MPOTPAMM HadaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO, CPEIHETO
obmero oopazopanus: ot 09.10.2024 Ne 704

[Tonoxenue o paboueil nmporpamMme y4eOHOro mpeameTa, yaeOHOro Kypca (B
TOM Yucie Kypca BHeypouHou nestenbHocT) MOY CII Ne83 IleHntpanbHoro
paiiona Bosrorpana»

[Iporpamma 1o wuH(MOpMaTHKEe nMaéT MPEACTAaBICHUE O IENIX, OOIIeH
CTpaTeTuu OOy4YeHHWs, BOCTHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCA CpPEICTBAMHU
uH(popMaTUKU Ha 0a30BOM YpPOBHE, yCTaHABIMBAET 00s3aTEIbHOE MPEIMETHOE
coJiep KaHue, MPEyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE TI0 pa3jiesiaM U TeMaM.

[Tporpamma 1o nHGOPMATHKE OTIPEICTAET KOJTMISCTBEHHBIC U KAUYSCTBEHHBIE
XapaKTEPUCTHKN y4eOHOTO MaTepuaia JJisl KaXJA0ro rojia M3y4eHus, B TOM YHCIIe
JUTSL COZIEPKATEIBHOTO HATOJHEHUS Pa3HOTO BUJA KOHTPOJISA (MPOMEXYTOUHOU



aTTeCTaLUH oOyyJarornuxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
roCyJ1apCTBEHHON UTOTOBOM aTTeCTaIUN).

[Iporpamma 10 wuH(MOpPMATHKE SBISICTCS OCHOBOW [JII  COCTABJICHHS
aBTOPCKUX YUEOHBIX MPOTPAMM, TEMATUUECKOTO TUTAHUPOBAHUS KypCa yUUTEIIEM.

[ensmMu wu3ydeHuss UHGOPMATUKA HA YpPOBHE OCHOBHOTO  OOIIETO
oOpa30BaHUSI SIBIISIFOTCS

dbopMHpOBaHUE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKd WH(POPMATUKU, JOCTHKEHUSIM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOM NPAKTUKHU, 32 CUET pPa3BUTHUS MPEICTaBICHUN 00
uH(pOpMAIIUU KaK O Ba)KHEHIIIEM CTPATETHMYECKOM pEecypce pa3BUTHUSL JUYHOCTH,
rocyapcrBa, oOIIECTBa, MOHUMAHUS PO HH(POPMAIMOHHBIX MPOIECCOB,
MH(QOPMAITMOHHBIX PECYpCOB U HMHGPOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
udpoBoitl Tpanchopmaiuu MHOTUX chep JKU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieyeHue YCJIOBHH, CIOCOOCTBYIOIIUX PAa3BUTHIO aJITOPUTMHUYECKOTO
MBIIIUICHUSI KaK HEO0OXOAUMOIO YCJIOBUS NPO(PECCHOHATBLHON IESTEIHbHOCTH B
COBPEMEHHOM HMH(MOPMALIMOHHOM OOILECTBE, MNPEAIONAralpIero CrnocoOHOCTh
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3aayd Ha 0OoJiee MPOCThie MOA3aJayH,
CpaBHUBATh HOBBIE 33J]a4M C 33J]a4aMU, PELIEHHBIMU PAaHEE, ONPEAEIIATh Iark AJis
JIOCTUKEHUS pe3yJibTaTa U Tak Jajee;

dbopMupoBaHUE U pPa3BUTHUE KOMIETEHIMM oOyyaromuxcss B 00JacTu
UCIIOJIB30BaHUsl HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHCIIC
3HaHWM, YMEHUW W HABBIKOB paboThl C¢ wuHPOpMAIHMEH, MPOrpaMMUPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX OOECHCYCHUS
nH(pOpMaITMOHHOM 6€30IaCHOCTH JTUIYHOCTH 00YJarOIIerocs;

BOCIIUTaHUE OTBETCTBEHHOTO M M30UPATEIBLHOIO OTHOIIEHUS K UHGOpMAIUU
C y4ETOM MPABOBBIX M ATUYECKUX ACIEKTOB €€ pPacHpOCTpaHEHUS, CTPEMJICHHS K
MPOJIOJDKEHUI0  00pa3oBaHus B 00JlacTh WH(DOPMAIMOHHBIX TEXHOJOTHUH U
CO3UJATEIIBHON JESATENHPHOCTH C TPUMEHEHHWEM CpeACTB HMHGOPMAIIMOHHBIX
TEXHOJIOTHUM.

HNudopmaTuka B 0CHOBHOM 0011EM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAyYHOM JAUCHUIUIMHBI, H3ydarouien
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BOBMOYKHOCTH aBTOMAaTH3AIMN WH()DOPMAITMOHHBIX
MPOIIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00JacTH  NpUMEHEHUs]  HUHPOPMATHUKH, TPEKAE  BCETO
MH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep UWHQOpMATUKA U HUHPOPMAITMOHHOU
JEATEIIbHOCTH.

N3yuenne wH(OpMATHKH  OKa3blBa€T CYIIECTBEHHOE  BIMSHHE  Ha
dbopMHpOBaHHE MHPOBO33PEHUS OOYYAIOIIEroCs,, €ro >KU3HEHHYIO MO3UIIUIO,



3aKJIaJbIBA€T OCHOBBI  MOHWMAHWUS  TPUHIUMIOB  (PYHKIIMOHWPOBAHUS U
WCITOJIB30BaHUS WH()OPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOAMMOTO HHCTPYMEHTA
OPAKTHUYECKH JI00OM NEATEeIbHOCTH W OJHOTO W3 Hauboliee 3HAYUMBIX
TEXHOJOTHYECKUX  JIOCTIDKEHWH  COBPEMEHHOM  NMBWIW3aluMUd.  MHoOTHE
IpeIMETHBIC 3HAHUS M CIIOCOOBI IEATEIHPHOCTH, OCBOCHHBIC O0YYAIOIIUMUCS TIPH
U3ydeHUU MHGOPMATHKHU, HAXOAT MPUMEHEHHE KaK B paMKax 00pa30BaTeILHOTO
mpolriecca, TaK U B WHBIX JKHU3HEHHBIX CHUTYaIUsIX, CTAHOBSTCS 3HAYMMBIMH IS
(GbopMUPOBaHUS KadyeCTB JIMYHOCTH, TO €CThb OPUEHTHPOBAaHBI Ha (OPMHUPOBAHUE
METaNpPeIMETHBIX U JMYHOCTHBIX PE3yIbTaTOB OOYUCHHS.

OcHoBHBIC 33/1aun yueOHOTO npenmeta «MubopmaTika» — chopmupoBarh y
oOyyJarommxcsi:

MOHMMAaHUE TPUHIUIIOB YCTPOHCTBA H (YHKIIMOHUPOBAHHUS OOBEKTOB
U(POBOTO OKPYKEHHUsI, MPEJICTABICHUs 00 HUCTOPUM W TEHICHIUSX Pa3BUTHS
uH(popMaTHKHU TIeprojia udpoBoil TpaHchopMaIiu COBPEMEHHOTO 00I11eCTBa;

3HAHWS, YMCHUS W HABBIKM TPAMOTHOM MOCTAaHOBKHU 3a7ad, BO3HUKAIOIINX B
MPAKTUIECKON NEATEILHOCTH, JJII WX PEIICHUS C IMOMOIIBI0 MH(POPMAITMOHHBIX
TEXHOJIOTHHA, YMCHHsS W HaBBIKA (POPMATU30BAHHOTO OIMCAHMS ITOCTaBICHHBIX
3ajay;

0a3oBbie 3HaHHUS 00 WHGOPMAIMOHHOM MOJECIMPOBAHWU, B TOM YHCIE O
MaTeMaTH4eCKOM MOJICIIUPOBAHUY;

3HAHHE OCHOBHBIX QJITOPUTMUYECKHX CTPYKTYp U YMEHHE MPUMEHATH JTH
3HAHMS JJI TIOCTPOEHUSI AJITOPUTMOB PEIICHUS 3a7ad M0 WX MaTeMaTH4YeCKUM
MOJICIISM;

YMEHUSI U HaBBIKM COCTABJCHUS MPOCTHIX NPOrpPaMM IO MOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 S3BIKOB TIPOTPAMMHPOBAHHUS BBICOKOTO YPOBHS,

YMEHUS W HaBBIKH d3(PQPEKTHBHOTO WCIIONIB30BAHUS OCHOBHBIX THIIOB
MPUKIIAAHBIX TPOrpaMM (TIPHIIOKEHHI) 00111eT0 Ha3HAYCHHSI U WH(DOPMAITMOHHBIX
CUCTEM ISl PEIICHUsI ¢ UX MOMOIIBIO MPAKTUYECKUX 3aj]lay, BiaJeHHe 0a30BBIMU
HOpMaMH WH(OPMAITMOHHOW OSTHKH M TIpaBa, OCHOBaAaMHU WH(POPMAIMOHHOM
0e301acHOCTH;

YMEHUE TPaMOTHO HHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS MPAKTHUSCKHUX
3alad C TOMOIbI0 HH(POPMAINMOHHBIX TEXHOJOTUN, TPUMEHSTh TMOJyYEHHBIC
PE3yNBTATHl B MIPAKTUYECKOMN JACSATEIHBHOCTH.

[lemn wm 3amaum m3ydeHuss MHPOPMATUKH HA ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsI OMPENEISIOT CTPYKTYPy OCHOBHOTO COJACpIKAHHS Yy4eOHOTO
MpeIMETa B BUE CIASAYIOMMX YETHIPEX TEMATHUECKUX PA3/IEIIOB:

1 poBasi (PaMOTHOCTH;

TEOPETUUECKNE OCHOBBI HH(OPMATHKH;

AJITOPUTMBI U TIPOTPAMMHUPOBAHUE;



nH(OPMAITMOHHBIC TEXHOJIOTHH.
Ha usyuenue nHpopmaTuku Ha 6a30BOM ypoBHE B 8 Kiiacce oTBoauTCS 17
qaca (1 gac B 2 Heenn).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Teopernueckne 0CHOBbI MH(POPMATHKHU

Cucrembl CHHCICHUS

Hemno3unvoHHuble W  MO3UIMOHHBIE CUCTEMBbI  CUMCIEHUA. AJ]aBur.
OcnoBanue. Pa3zsépuytas popma 3anucu uucna. [lepeBog B A€CATUUHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

PumMmckas cucrema cuucieHusl.

JBonuHas cucrtema cuncienus. [lepeBon nensix yucen B npeaenax ot 0 1o
1024 B nBOMYHYIO CHUCTEMY CUMCIEHUs. BocbMepuuyHas cuUCTEMa CUHCICHUS.
[IepeBon uncen u3 BOCbMEPUYHOW CUCTEMBI B IBOMYHYIO U JIECATUYHYIO CUCTEMBI
u oOparHo. IllectHanmarepuunasi cucrema cuucieHus. llepeBox uwcen wu3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JECATUYHYIO
CUCTEMBI U 0OpATHO.

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

JJIeMeHTbl MATEeMAaTHYEeCKOM JIOTUKHU

Jlormueckue BbICKa3biBaHUs. Jlornueckne 3HAYEHUS  BBICKA3bIBAHUM.
DOneMeHTapHble U COCTaBHBIE BBICKa3bIBaHUs. JlornMueckue omnepauuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOMXKEHUE), «WIN» (IU3BIOHKIIMS, JIOTHYECKOEe
CIIOXKEHUE), «He» (JIoruueckoe orpuianue). [IpuopureT moruyeckux orneparui.
OrnpeneneHne UCTUHHOCTU COCTABHOTO BBICKA3BIBAHUSI, €CIIA U3BECTHBI 3HAUCHUS
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3biBaHWM. Jlornueckue
BbIpakeHus. [lpaBuna 3ammcu jormdyeckux BoipakeHui. [loctpoenue Ttabmuiy
VCTUHHOCTH JIOTUYECKUX BBIPAKCHUMU.

Jlormueckue 3eMeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMITbIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBAHME

HNcnosHuTe M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUU

[lonarue anroputma. McnonHWUTENW airopuTMOB. AJNTOPUTM Kak IUIaH
YIPaBJICHUS UCIIOJTHUTEJIEM.

CgoiictBa anroput™a. CrnocoObl 3amucy ajJropuTMa (CJIOBECHBIM, B BHJIC
OJIOK-CXEMBI, TPOrpamMma).

AnropuTMuUYEeCKre KOHCTPYKUMH. KOHCTpyKIUs «clienoBaHue. JIMHEHBbIM
anroput™.  OrpaHU4eHHOCTh  JIMHEHWHBIX  QJTOPUTMOB:  HEBO3MOXKHOCTh
MPEYCMOTPETh 3aBUCUMOCTh MOCIEA0BATEIIbHOCTU BBITIOJHAEMBIX JIEUCTBUM OT
VCXOJHBIX JAHHBIX.

KoHcTpykiusi «BeTBiIeHUE»: MOJHAs U HemojHas ¢opmbl. BeinonHenue u
HEBBINOJHEHUE YCJIOBHUS (MCTUHHOCTH W JIO)KHOCTh BbICKasbiBaHusi). [IpocTeie u
COCTaBHBIE YCIOBHS.



KoHCTpyKIHST «IMOBTOPEHUS»: UKLl C 3aJaHHBIM YHCIOM TOBTOPECHHM, C
YCJIOBHUEM BBITIOJHEHUSI, C IEPEMEHHOM ITUKJIA.

PazpaboTtka 151 (HOpMaNBbHOTO WCTIOTHUTENS aNrOpUTMa, MPHUBOJIAIIETO K
TpeOyeMoMy pe3yjbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX QJITOPUTMOB C HCIOJIB30BAHUEM IMKJIOB UM BETBICHUN IS
yrnpaBieHus: (HopMaTbHBIMA HMCIOJHUTEISIMHU, TakuMu Kak PobGot, Yepemarika,
Yepréxuuk. BpIMmoaHEeHNWE aMropuTMOB BpPYYHYI0O M Ha  KOMITBIOTEPE.
CuHTaKkCcHU4ecKue U JIoruueckue omuoku. OTKasbl.

S3BIK IPpOrpaMMHPOBAHUS

S3wik nporpammupoBanus (Python).

CucteMa mnporpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaHCIATOD,
OTJIAYHUK.

[lepemennasi: tum, umsi, 3HaueHue. Llenbie, BeIIECTBEHHbIE U CHMBOJBHBIC
MIEpEMEHHBIE.

Omnepatop mnpucBauBaHusA. ApPUDMETHUUECKHE BBIPAKCHUS W TOPSIOK HX
BbruKciieHus. Onepanuu ¢ UEIbIMH YUCIAMM: LIEJIOYHCIEHHOE JIEJIEHUE, OCTAaTOK
OT JICJICHHS.

BerBnenns. CocTaBHBIE YCIOBHS (3alUCh JIOTHYECKUX BBIPOKEHUN Ha
U3y4aeMoOM SsI3bIKe MporpammupoBaHusi). HaxoxaeHnne MUHUMyMa U MakCUMyMa
U3 JBYX, TPEX W YETHIPEX uuncen. PemeHne KBaapaTHOTO ypaBHEHHS, UMEIOIIETO
BCIIIECTBCHHBIC KOPHH.

JuanoroBass oTJajgka TPOrpaMM: TIOIIATOBOE BBHIMIOJHEHUE, MPOCMOTP
3HAYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKH OCTAaHOBA.

[Mukn c¢ ycnoBuem. Anroput™m EBkimnma s HaxoXaeHHUs HanOONBIIETO
oO11iero JenuTeNsl JBYX HaTypalbHbIX uuces. Pa3OueHue 3amucu HaTypaJbHOTO
YHClIa B MO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WX paBHbIM 10, Ha
OTJCIIbHBIC I PHI.

[Mukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKH ACIUMOCTH OJHOTO IIEJIOTO
4KCIia Ha JPYroe, MPOBEPKU HATYpPaIbHOrO YHUCIia Ha IPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. llomcy€r 4YacToThl MOSIBIEHUS CHUMBOJA B
cTpoke. BcTpoennbie pyHKIMU A1t 00pabOTKH CTPOK.

AHaJIu3 aJIrOpuTMOB

OmnpeniesieHue BO3MOXKHBIX PE3YJIbTATOB PaOOThl alfOpUTMa TMPU JAHHOM
MHO>KECTBE BXOJIHBIX JIaHHBIX, OINpPEIEJIEHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,
MPUBOJISIINX K TAHHOMY PE3YJIbTaTy.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA HPOIT'PAMMBI 110 MH®OPMATHUKE HA YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

N3yuenne nHGOpMaTUKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIMPaBJICHO Ha JOCTHKCHHUE 00yYarOITUMUCS

JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3YJIbTATOB OCBOCHUS COICPKAHUS yIeOHOTO TIPEeIMETA.
JIMUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yNbTaThl UMEIOT HAIIPABJICHHOCTh Ha peEIIeHWE 3a7a4 BOCIUTAHMS, PA3BUTHS U COLMAIA3AIUU
oOydJarommxcs cpe/icTBaMu yaeOHOTro IpeiMeTa.

B pesynbrare nzydenus wHGOOpPMATUKH Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHHs y oOydaromerocss OymayT
c(hOpMHPOBAHBI CIICIYIOITUE JIMIHOCTHBIC PE3YIBTATHl B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

IIEHHOCTHOE OTHOIIICHHE K OTEYCCTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY W HAy4YHOMY HACJEIUI0, TTOHUMAaHHE
3Ha4YeHUsT MH(POPMATUKM KAaK HAYKH B JKM3HM COBPEMEHHOro oOOIlecTBa, BIIaJeHHE JOCTOBEpHOW HHGOpMAIUCH O
MIEPEIOBBIX MHUPOBBIX W OTCUECTBEHHBIX JOCTHIKEHHUSX B 00JaCTH MHPOPMATHKH W HWH(POPMAITMOHHBIX TEXHOJIOTHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX O ITU(POBOM TpaHCHOPMAITIH COBPEMEHHOT'O 00IIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpHUEHTAIUs Ha MOpaJIbHBIC [ICHHOCTH M HOPMBI B CHUTYallMsX HPABCTBEHHOTO BbIOOpA, TOTOBHOCTH OIIEHHWBATh CBOE
MOBEJICHUE M MOCTYIIKH, a TAaK)KE IMOBEJACHUE M MOCTYNKU JIPYTUX JIOJICH ¢ MO3UIIMH HPAaBCTBEHHBIX M MPABOBBIX HOPM C
y49EéTOM OCO3HAHUS TTOCIICICTBUN MTOCTYIKOB, AKTUBHOE HEMPHATHE aCOIUATILHBIX MTOCTYIIKOB, B TOM yHucie B IHTepHEeTE;

3) rpa:kKaaHCKOro0 BOCIIUTAHUSA:

MPEACTaBICHUE O COIMAJIBHBIX HOPMaxX M MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUH B KOJJIGKTUBE, B TOM YHCIIC B
COITMAJILHBIX COO0OIIeCcTBaX, COONIOJIEHHE TpaBUJI OE30IMaCHOCTH, B TOM YHCJIE HABBIKOB OE€30MMaCHOTO IOBEACHUS B
WHTEPHET-CPeJie, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOU ACSATEIHLHOCTH MIPH BBHIOTHEHUH YY€OHBIX, TO3HABATEIILHBIX
3aJ1a4y, CO3/JIaHUHM YYECOHBIX MPOCKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHMIO M B3aWMOITOMOIIM B IPOIIECCE ITOM ydeOHOU
NEATEILHOCTH, TOTOBHOCTh OIICGHHWBATh CBOE TOBEACHHE M TOCTYIKM CBOMX TOBApHWINEH C IMO3HWIIMM HPABCTBCHHBIX H
MIPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIIEICTBUI MTOCTYIIKOB,;

4) HeHHOCTel HAYYHOI'0 MIO3HAHMSA:



c(OPMUPOBAHHOCTh MHUPOBO33PEHUYECKUX TMpeICTaBiIeHU 00 wuHPopMauu, HWHGOPMAIMOHHBIX TNpoIEeccax H
UH()OPMAITMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTUKH
¥ COCTaBJISIONINX 0a30BYI0 OCHOBY JJIsi HOHUMAaHUS CYIITHOCTA HAyYHOW KapTUHBI MUDA,

UHTEpeC K OOY4YeHHI0 M TO3HAHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTH M CIOCOOHOCTH K CamM0O0Opa30BaHMIO,
OCO3HAHHOMY BbIOOPY HANpaBJIEHHOCTH U YPOBHS OOYUEHHUSI B TalIbHEUIIIEM;

OBJIAJICHUE OCHOBHBIMU HAaBBIKAMHM HCCJEI0BATEIBLCKON JIEATEIbHOCTH, YCTAHOBKA HAa OCMBICICHHE OIbITA,
HAOJIO/ICHUH, TOCTYNIKOB U CTPEMJICHHE COBEPIICHCTBOBATH MYTH JOCTHMKCHHS HWHIWBUIYaTbHOTO U KOJUIEKTHBHOTO
OJ1aronoayyus;

c(hOpMHPOBAHHOCTh MH(GOPMAIITMOHHON KYJIBTYPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIBHOM pabOThl C y4eOHBIMU
TEKCTaMH, CIPAaBOYHOM JIUTEPATypOil, pa3HOOOPA3HBIMHU CPEICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHM, a TaKXe YMEHHUS
CaMOCTOATENLHO ONPENENATh eI CBOEro OOy4deHHs, CTaBUTh U (POPMYJIHMpPOBATH sl ce€0sl HOBbIE 3aJauu B yu€Oe u
M03HABATEJIbHOM JESITEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MO3HABATEIBHOM JIEATEIbHOCTH;

5) dopmupoBaHus KYJbTYPHbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKHU3HM, OTBETCTBEHHOE OTHOILLIEHHE K CBOEMY 3JI0pOBBIO, YCTAHOBKAa Ha 3J0pOBBIH 00pa3
)KU3HU, B TOM YHCJI€ M 3a CUET OCBOCHUS M COOJIIOACHUS TpeOOBaHMI O€30MacHONW JKCITyaTallud CPEJICTB
HH()OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY U3ydeHHUI0 mpodeccuii u Tpyaa B chepax mpodecCHOHATBHON eaTebHOCTH, CBI3aHHBIX
¢ UH(POPMATUKOU, TPOTPAMMHUPOBAHUEM U WH(POPMAIMOHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH HA JOCTIKCHUSX HAYKH
MH(OPMATHKU U HAYYHO-TEXHHUUECKOTO MPOTpecca;

OCO3HAHHBIA BBIOOP M MOCTPOEHUE WHAMBUIYATbHOM TPACKTOpPHHM OOpa30BaHUS M KM3HEHHBIX IUIAHOB C YYETOM
JUYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

OCO3HAHHWE TJI00ATBHOTO XapakTepa HSKOJOTUYECKHX NPOOJeM U MyTe MX pelieHUs, B TOM YHUCJIE C Yy4ETOM
BO3MOXXHOCTEH MH(DOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

8) ananTanuun o0yyaroumerocsi K u3MEHsIIOIIUMCH YCJIOBUAM COLUAJIBHOM M MPUPOJIHOM CpPeAbI:



OCBOCHHE OOYYAarOUIMMHUCS COLMAIBHOIO OIbITa, OCHOBHBIX COLMAJIBHBIX POJIEH, COOTBETCTBYIOIIMX BEAYIIEH
JESITEIbHOCTH BO3pacTa, HOPM M TMpPaBWJI OOIIECTBEHHOTO TMOBEACHHS, (POPM COLMANbHON >KM3HH B TpyNNax H
COO0O0IIIECTBAX, B TOM YHCJIE CYIIECTBYIOMIUX B BUPTYAJIbHOM MPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE pe3yJabTaThl OCBOEHHUS MPOTPaMMBbI 10 MH(POPMATHUKE OTPAKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU JEUCTBUSIMU — TIO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU, PETYISTUBHBIMU.

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble 1oruyecKkue 1ecTBUA:

YMEHHME ONpENeNsTh MOHATHS, CcO3JaBaTh OOOOLICHUs, YCTaHABIMBATh aHAJIOTMM, KJAcCU(UIUPOBATH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU JJIs KJIacCU(PUKALIMY, YCTaHABINBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3H,
CTPOUTH JIOTHYECKUE PACCYKACHUS, I€JIaTh YMO3AKIIOUEHUS (MHIYKTUBHBIE, IETyKTUBHBIE U 110 aHAJIOTUN) U BBIBOJIBI;

yYMEHUE CO37aBaTh, IPUMEHATh U IPEOOPA30BBIBATh 3HAKU M CUMBOJIBI, MOJIETIM U CXEMBbI ISl pEUICHUS] y4eOHBIX U
[I03HABaTEIbHbIX 3a/a4;

CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemieHus y4yeOHOM 3ajgaud (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIIEHUS,
BbIOMpaTh HanboJee MOAXOASIINN C YIETOM CaMOCTOSITENIbHO BbIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue JeHCTBUA:

(GbOopMyIMpOBaTh BOIMPOCH], (PUKCHUPYIOIIME pPa3pblB MEXIY pealbHbIM U >KEJIaTE€IbHBIM COCTOSIHUEM CHUTYalluH,
00BEKTa, U CAMOCTOSITENIBHO YCTaHABIMBATh HCKOMOE U JAHHOE;

OLIEHUBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTH MH(OPMALIKIO, TOJYUYEHHYIO B X0/1€ UCCIIEIOBaHMS;

IPOrHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE MPOLECCOB, COOBITUN U MX TMOCIEICTBUS B aHAJIOIMUYHBIX WJIH
CXOJHBIX CUTYaIIMIX, & TAKXKE BBIABUTATh MPEAIOI0KEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIATH IeUIUT HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsl peLICHHs OCTaBICHHOM 3a1a4u;

OPUMEHATb Pa3IUYHbIE METOJbl, HHCTPYMEHTBl U 3alpoChl MPH MOUCKE M OTOOpe MHPOpPMAIMU WIH JAHHBIX M3
MCTOYHUKOB C YYETOM MPEIIIOKEHHON yUeOHOM 3a/1auu U 3aJJaHHBIX KPUTEPUEB;



BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATh W HHTEPIPETHPOBATh MH(YOPMALMIO PA3TUYHBIX BHUIOB U (Popm
IIPEJCTABIICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMANbHYIO (OpMY NIpEACTaBICHHUS HH(DOpPMAIMM U WLIIOCTPUPOBATH pelIacMble
3aJ]a4M HECJIOXKHBIMU CXEMaMH, AMarpaMMaMH, HHOU rpadUKoi U UX KOMOMHALIUAMY;

OLICHUBATh HAJAEKHOCTh HMH(POpPMAIMM IO KPUTEPUSM, MPEAJIOKEHHBIM YUUTENEM WIA CPOPMYJIUPOBAHHBIM
CaMOCTOSITEIIBHO;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHHKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

Oo0wenue:

COIOCTABIISATh CBOM CYXKJEHHUS C CYXJICHUSIMH APYIMX YYACTHUKOB JHAJIOTa, OOHAPYKUBATH PA3IMUME U CXOJCTBO
MO3ULINH;

nyOIMYHO MPEACTABIATH PE3YIbTATHI BBINOJIHEHHOTO OIBITA (IKCIIEPUMEHTA, UCCIIEI0BaHUs, IIPOEKTA);

CaMOCTOATENLHO BBIOMpPaTh (POpMAT BBICTYIUIEHHS C Y4ETOM 3a7ad MPE3eHTAlMd U OCOOCHHOCTEH ayJUTOPHUU U B
COOTBETCTBUH C HUM COCTAaBIISITh YCTHBIE U TUCbMEHHBIE TEKCThI C UCIOJIb30BAHUEM MIUTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMmecTHasl 1eITEJIBHOCTD (COTPYIHHMYECTBO):

NOHMMAaTh U MCIMOJb30BaTh NMPEUMYLIECTBA KOMAHIHOM W MHAMBUIYabHOM pabOThl MpPHU PEIICHUU KOHKPETHOM
npo6JieMbl, B TOM YUCIIE NIPU CO3JaHUHM UH()OPMALIMOHHOTO MTPOIYKTa;

NPUHUMATh LEJIb COBMECTHON MH(MOPMALMOHHON AESATENBHOCTU MO cOopy, 00padoTke, mepeaaue, popmanuzanuu
uH(pOpMaIUKU, KOJJIEKTUBHO CTPOUTH JEUCTBUS MO €€ NOCTHXKEHHIO: pachpelessTh POJH, JI0roBapuBaThCs, 00CYKIaTh
IPOLECC U PE3YJITAT COBMECTHOM pabOThI;

BBITNOJIHATh CBOIO 4YacTh paboThl ¢ mHpopManuedl uin WHGOPMALMOHHBIM IMPOIYKTOM, JOCTHras KaueCTBEHHOTO
pe3yabpTaTa 1o CBOEMY HalpaBiICHUIO U KOOPAUHUPYS CBOU JIEHCTBUS C IPYTUMU YJI€HAMH KOMaH/IbI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa B OOLMH HMHPOPMALMOHHBIM MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIBHO
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS;

CpPaBHMUBATh PE3yJIbTAaThl C HMCXOJHOW 3a/ladel M BKJIAJ KaXKIAOrO 4WiIeHa KOMAaH[Ibl B JIOCTHXKEHUE PEe3yJbTaToOB,
pa3nensarthb cepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEJOCTABICHUIO OTYETA MEpe]] TPYIIIOH.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIISITH B )KU3HEHHBIX M YYEOHBIX CUTYaLUSIX TPOOJIEMBI, TPEOYIOIINE PEIICHHUS;

OPUEHTUPOBATHCA B PA3JIMUHBIX MOJX0JIaX K MPUHATUIO PEIICHUN (MHIUBUIYAIBHOE MPUHITHE PEIICHUM, TPUHATHE
pELICHHI B IpyMIIE);

CaMOCTOATENILHO COCTABJIATh AJTOPUTM pEIICHHS 3aiayd (MM €ro 4acTbh), BHIOMpATh CHOCOO perieHus yueOHOMH
3a/ladyu ¢ YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH IpeIiaraéMble BapUaHTHI
pelIeHUN;

COCTaBJISATH IUIAH JIEUCTBUH (TIJIaH pean3alii HaMEUEHHOT0 AJITOPUTMA PEIICHUS ), KOPPEKTUPOBATH MPEITTI0KEHHBII
JTOPUTM C YYETOM MOJYYCHUSI HOBBIX 3HAHUI 00 U3y4aeMOM OOBEKTE;

JieaTh BRIOOP B YCIOBUSX MPOTUBOPEUUBOM MHGOPMAIMKU U OpaTh OTBETCTBEHHOCTh 3a PEILICHUE.

CaMoKkOHTpOJb (peduiexcusi):

BJIQJICTh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHUBAIIUU U pedIICKCUU;

JlaBaTh OLICHKY CUTYallUH U MpeJiaraTh MjiaH €€ N3MEHEHHUS;

VUYUTBHIBATh KOHTEKCT W TPEABUIECTh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTH IpPH pElICHUM y4eOHOW 3ajauu,
aJanTHPOBATh PEIICHUE K MEHSIOIUMCS 00CTOATENLCTBAM;

OOBSCHATh NMPUYMHBI JOCTIKECHUS (HEIOCTHUKEHUS) PE3YJIbTaTOB MH(GOPMAIIMOHHON NEeATeTLHOCTH, JaBaTh OIEHKY
NPUOOPETEHHOMY OIBITY, YMETh HAXOJIUTh MO3UTUBHOE B IPOU3OIIEAIICH CUTYyaIUH;

BHOCUTH KOPPEKTHUBBI B CSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHHUBIIIUXCSI CUTYaIMi, YCTAHOBJICHHBIX
OIIMOOK, BO3HUKIIUX TPYAHOCTEHH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBHUSIM.

IMOUMOHAIbHBIN UHTEJJIEKT:

CTaBUTh CeOs1 HA MECTO JPYroro YejJoBeKa, IOHUMATh MOTHUBBI U HAMEPEHUS JPYTOTO.

IIpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JaKE B YCIOBHUSIX OTKPBITOTO JOCTYIA K JIFOOBIM 00bEMaM
uHdopMaIuu.



IHNPEAMETHBIE PE3YJIBTATDBI

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTsbI
Pa3znea 1. TeopeTrudeckue 0CHOBbI MH()OPMATUKH
1.1 Cucrembl CUUCIICHUS 4 1 1 https://m.edsoo.ru/SMER3WA20
1.2 DNeMEHThI MaTEMaTUYECKOMN JIOTUKH 4 1 1 https://m.edsoo0.ru/DMP7TAX30
Htoro no paznemny 8
Pa3nen 2. ANropuT™Mbl M1 IPOrpaMMIpPOBaHUe
nu .
2.1 CHOJHHICIIL 1 AITOPHTMbL 4 1 1 https://m.edso0.ru/G5RZO70AW
AJTOpUTMUYECKUE KOHCTPYKIINH
2.2 S3bIK IpOrpaMMUpPOBaHUs 4 1 https://m.edsoo.ru/A7SYRVRJO
2.3 AHanus alropuTMoB 1 1 https://m.edsoo.ru/POKGBHGO00
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 17 3 5

I[TPOTPAMME



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

8 KVIACC

KoanuecTBo 4acoB

Hara JIeKTPOHHBbIE U(PPOBHIE
Nen/m | Tema ypoka Kontpoabsubie IIpakTuueckue
Bceero u3ydyeHusi oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoTbI
Herno3umnmmonuesie u
1 MMO3UIMOHHBIE CHCTEMBI 1 https://m.edsoo.ru/O0H168N1NG
CUHCIIECHUS.
Passepuyras ¢opma 3amnucu
2. pHyTas gop 1 https://m.eds00.ru/OIXKRYJLS
YHCa
JIBonuHas1, BOCbMepHUYHas,
LIECTHAALIATEPUYHAS CUCTEMBI https://m.edsoo.ru/AMWESDE4Z
3 cuucieHus. ApugMeTniecKue 1 1 https://m.edsoo.ru/3K4YL1TKU
oIepaliy B IBOMYHON CHCTEME https://m.eds00.ru/F6X7LQJIXY
CUHCIIECHUS
O0001IeHE U CHCTEMATH3AIUSA
4 3HaHui 1Mo teMe «CucreMnl 1 1 https://m.edso0.ru/232W830CB
CUHCIIECHUS
Jlornueckue BHICKAa3bIBAHUS.
Jlormueckue onepanuu «u», https://m.edsoo.ru/QGSRGFKDY
5 «nmmy, «Hey. OnpeneneHue 1 https://m.eds00.ru/S4ARZCE5V
WCTHHHOCTHA COCTaBHOI'O https://m.edsoo.ru/QKFMNWFLY
BBICKA3bIBAHUS
6 TaOnuIBl HCTHHHOCTH 1 https://m.edsoo.ru/QAAE7XDH3
7 Jlornueckue 3JI€EMEHTHI https://m.edsoo.ru/6CNEKHGME
KonTponbnas pabora no teme
8 «DJIeMeHTBl MaTEMaTHIECKOH 1 1 https://m.edsoo.ru/JZFVQ4V57
JIOTUKH)
9 [TonsaTue anropurma. 1 https://m.edsoo.ru/TIVITTCAB



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
https://m.edsoo.ru/TJVJTTCAB

HcenonHureny anropuTMoB.
CgoiictBa asroput™a. CriocoOsI
3alKCcH alNropuTMa

https://m.edsoo.ru/V4Y2MAATG

10

11

12

13

14

AnropurMuyecKkas KOHCTPYKLUS
«cienoBaHuey. JINHEHbIN
QITOPUTM. AJITOPUTMHUYECKAs
KOHCTPYKIIUS «BETBJICHUEN:
II0JIHAs ¥ HEeTIOJIHasi ()OPMBI.
AnropurMuyeckast KOHCTPYKLUS
«IIOBTOPEHUE

PopManbHOE UCTIIOJHEHNE
anroputma. Pa3zpabotka
HECJIOKHBIX AJITOPUTMOB C
WCIIO0JIb30BAaHUEM LIMKJIOB U
BETBJICHUM JIJIS1 YIIPABIICHUS
(bopMaTbHBIMU HCTIOJTHUTEIISIMH.
BrinosiHeHUE anropuTMoB

O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHUU 110 Teme «JIcroIHuTenn
U aJITOPUTMBI.
ANropuTMHUYECKHE
KOHCTPYKIAH

SI3BIK TpOrpaMMUPOBaHUSL.
Cucrema nporpaMMHpPOBAHHUS.
[Tepemennsie. Oneparop
MpUCBaBaHUA.
[TporpammupoBanme JTMHEHHBIX
aJNTOPUTMOB

PazpaboTka nporpamm,

https://m.edsoo.ru/D988TRC8V

https://m.edsoo.ru/XEVM28ZWT

https://m.edsoo.ru/U4U7XUT1H

https://m.edso0.ru/QV6XREQW4

https://m.edsoo.ru/UEWNJTKA1

https://m.edsoo.ru/UEWNJTKA1

https://m.edsoo.ru/IAUXHLAOO

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

https://m.edsoo.ru/DBR96AU59

https://m.edsoo.ru/VYYOSREH1

https://m.eds00.ru/QQ36SYH4V

https://m.edsoo.ru/5W74026S3

https://m.edso0.ru/UQ1S3BIVJ



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/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ

COZIepIKaIUX ONEepaTop
BeTBIICHUs. [[nanorosas
OTJIaJIKa IPOTrpaMM

https://m.edsoo.ru/lAWI0O5NJ7

15

Huxka ¢ yciouem. Luki ¢
nepeMeHHoi. O0paboTKa
CHUMBOJIBHBIX JaHHBIX

https://m.edso0.ru/FY31SPT94

https://m.edsoo.ru/U6AHGB03K

https://m.edsoo.ru/WXMKYQO7X

16

O0001IeHre B CUCTEMATH3aIUs
3HAHUM 110 TeMe «SI3BIK
MIPOrPaMMHUPOBAHHS
[IpoBepounas padota /
Bcepocculickas npoepodHas
pabora

https://m.edsoo.ru/QQQP3FNCD

https://m.edsoo.ru/VI701RLPK

17

AHaJNn3 anropuTMOB.
Ornpenenenne BO3MOKHBIX
pe3yiabTaTOB pabOTHI AITOPUTMA
IIPH 33/1aHHOM MHOYECTBE
BXOJIHBIX JaHHBIX. AHAIHU3
anroputMoB. OmnpenencHue
BO3MOXXHBIX BXO/HBIX JTaHHBIX,
MPUBOIALINX K TAHHOMY
pe3ynbTaty

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

17

https://m.edsoo.ru/OHBV45L LN

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



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI
11 [TosicusiTh Ha TpuUMeEpax pazIuuus MEXIy MO3UIMOHHBIMU U
' HETO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS
3anuchiBaTh U CpaBHUBATH 1iesible yucaa oT 0 o 1024 B pa3nuuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHusmMu 2, 8, 16),
BBITIOJIHSTH apu(PMETHUECKUE OTIePaALIUK HAJl HUMHU
13 PackpbiBaTh  CMBICH  TIOHSTUH  «BBICKA3bIBAHUE»,  «IOTHYECKas
' orepanus», «JIOTHYECKOE BHIPAKEHUE
3anuchIBaTh JJOTHYECKUE BBIPAXKEHUS C UCIIOJIB30BAHUEM JU3bIOHKIIMH,
KOHBIOHKIIUA W OTPHUIAHUS, OMPENENsATh MCTUHHOCTH JIOTMYECKHX
1.4 BBIPKEHHM, €CIIM W3BECTHBI 3HAYEHUS! UCTUHHOCTH BXOJSAIIUX B HETO
MEPEMEHHBIX, CTPOUTh TAOJUIBI HWCTUHHOCTH [JISl  JIOTHYECKHUX
BBIPAKECHUI
2 [To Teme «ANTOPUTMBI 1 IPOTPAMMHUPOBAHUEY
PackpeiBaTh  CMBICII  TIOHATHA  «UCIOJHUTEIbY,  «AJITOPUTM),
2.1 «mporpamMmay, TMOHUMAas pPa3HUIy MEXKAYy YIOTpeOlIeHHeM STHX
TEPMHHOB B OOBIICHHOHN pedH U B HH(OpMAaTHKe
59 OnuceiBaTh aNTOPUTM PEIICHUS 3a/Jadd Pa3IudHbIMH CIIOCOOaMH, B
' TOM YHUCJIE B BUJE OJIOK-CXEMBI
CocTaBiATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHbBIE
2.3 JITOPUTMBI C UCTIOJIH30BAHUEM BETBJICHUHN W IIUKIIOB ISl YIIPaBICHUS
WCIIOTHUTEIISIMU
Hcnonb3oBaTh KOHCTAaHTBI M IMEPEMEHHBIE  PA3JIMYHBIX THUIIOB
24 (4UCTIOBBIX, JIOTMUECKHX, CHMBOJIBHBIX), a TaKXK€ COJEpKaIlhe HX
BBIPAXKEHMUSI, UCTIOJB30BaTh ONEpaTOp MPUCBAUBAHUS
’g Hcnonp3oBaTth MpH pa3pabOTKe MNporpaMM JIOTUYECKHE 3HAYCHHUS,

Ooncpanru U BbIPAKCHUA C HUMU




2.6

AHaJ'II/ISI/IpOBaTI) MPEATTOKECHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPEACIIATE,
KaKuC pe3yJIbTaTbl BO3MOXHBI IIPpHU 3aJaHHOM MHOKCCTBC HCXOIHBIX

3Ha4YCHUH

2.7

Co3gaBaTh M OTJIAXHBATHh MPOTPAaMMbl HA OJHOM W3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
ANTOpUTMHYECKHH SI3BIK), pealn3yroIIue HECIOXKHBIC aIrOPUTMbI
00pabOTKM YHUCIIOBBIX JIaHHBIX C HCIIOJIB30BAHHEM IMKJIOB H
BETBJICHUH, B TOM YHCJIC PEATU3YIOUIUE MTPOBEPKY JACTUMOCTH OJHOTO
IIEJIOTO YHUCIIa Ha IPYToe, MPOBEPKY HATYPaJIbHOTO YHCIa HA IPOCTOTY,

BBIACICHUA I_II/I(l)p H3 HATYPAJIbHOI'O YHUCJia

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Teopernueckre 0OCHOBBI HHHOPMATHKU
Heno3unuonHble ¥ MO3ULMOHHBIE CUCTEMBI cunciaeHus. AndaBut. OcCHOBaHUE.
11 Pa3pépuyras (opma 3amucu uucna. IlepeBos B AECATUUHYIO CUCTEMY 4YMCEIl,
3alMCaHHbIX B APYTUX CUCTEMaX CUMCIICHUS
1.2 Pumckas cucrema cuucieHus
JBomunas cuctema curcyienus. [lepeBon nensix uncen B peaenax ot 0 go 1024
B IBOMYHYIO CHCTEMY cuncieHus. BoceMepuuHas cuctema cuucienus. [lepeson
13 YyHhCcesl U3 BOCBMEPUYHON CHCTEMbI B JBOMYHYIO U JECATHUHYIO CHUCTEMBl U
' obOparHo. IllectHanuarepuuHas cucrema cuucieHus. IlepeBox uucen u3
HIECTHAIIATEPUYHON CUCTEMBl B JIBOMYHYIO, BOCBMEPUYHYIO M JAECATUYHYIO
CHCTEMBI U 00paTHO
14 ApudmeTndeckre onepaluy B ABOUYHONW CUCTEME CUHCICHUS
Jlormyeckne  BbICKa3biBaHWA.  Jlormyeckue  3HAYEHUS  BBICKA3bIBAHMM.
OneMeHTapHblE U COCTaBHBbIE BBbICKa3bIBaHUA. Jlormdeckue omnepanuu: «m»
L5 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «HIN» (IU3bIOHKIUS, JIOTUYECKOEe
' CIIOXKEHHE), «HE» (Jormueckoe orpuuianue). [Ipuopurer nornueckux onepanui.
OmnpeneneHne WCTUHHOCTHM COCTAaBHOTO  BBICKA3bIBaHWs P  HM3BECTHBIX
3HAYEHUSIX UCTUHHOCTU BXO/SIIMX B HETO 3JIEMEHTAPHBIX BHICKA3bIBAHUMN
1.6 Jlornueckue BolpakeHus. [IpaBuiia 3anucu gorudeckux BeipaxeHui. [locrpoenue




Ta6J'II/IH HCTHHHOCTH JIOTHYECKHUX BBIpa)KeHI/Iﬁ

1.7

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpa

ANTOPUTMBI U IPOTPAMMUPOBAHKE

2.1

2.2

[Tonstue anroput™a. VcnoiaHuTenu anropuTMoB. AJNTOPUTM Kak  IJIaH
YIpaBJICHUA UCIIOJIHUTCIICM
CgoiictBa anropurma. CriocoObl 3aMuCcH aaropuTMa (CIOBECHBIH, B BUAE OJOK-

CXEMBI, IPOrpaMma)

2.3

AnropurMuueckue KOHCTpyKuuu. KoHCTpykius «cienoBaHuey. JIMHEMHbIN
anroput™.  OrpaHHYEHHOCTb  JIMHEMHBIX  QJITOPUTMOB:  HEBO3MOXXHOCTh
IIPEAYCMOTPETHh 3aBUCUMOCTb IIOCJIEIOBATEIBHOCTH BBIINOJIHAEMBIX JEUCTBUI OT

HCXOOHBIX JaHHBIX

2.4

KOHCTPYKLII/IH «BCTBJICHHUC):. IIOJIHAasd MW HCIIOJJHAasA (1)OpMBI. Breimonnenue u
HCBBITTIOJIHCHHUE YCIIOBUS (I/ICTI/IHHOCTI) " JJOXXKHOCTbB BI)ICKa3I)IBaHI/I$I). HpOCTI)Ie u

COCTaBHBIC YCIIOBUS

2.5

2.6

2.7

2.8

2.9

2.10

KOHCTPYKLII/IH «IOBTOPCHHUC). HHKJIbI C 3aJaHHBIM 4YHCIOM HOBTOpCHHﬁ, C

YCJIOBUEM BBIIIOJIHCHMS, C HGpGMCHHOfI OUKJIIa

Pazpabotka myis ¢GopMaTbHOTO MCHOJHUTENS alrOpUTMa, MPUBOISIIETO K
TpeOyeMOMy pe3ynbTaTy MpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIOXHBIX aJITrOpUTMOB C HCIOJB30BAHUCM LHKIIOB U BETBJICHUN JJISA
yrnpaBiaeHus: (GOPMANTbHBIMU  UCTIOTHHUTENSMU. BBIMOTHEHHE alropuTMOB

BPYUYHYIO U Ha KomnbioTepe. CHHTaKcHYecKue U Jjorndeckue omuoku. OTkassl

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anroputmuyeckuii  f3pik). CucremMa MpOrpaMMHMpOBAHUS: PENAKTOpP TEKCTa

MPOTrpaMMm, TPAHCIATOP, OTIATIUK

HepeMCHHa}IZ THII, KM, 3HA4YCHUC. ]_[CJ'IBIC, BCIICCTBCHHLBIE MW CHMBOJIBHBIC

nepeMeHHbIE

Omneparop mnpucBauBaHusa. Apu(pMETHUYECKHE BBIPAXKEHHUS U MOPSAOK HX
BbIunciaeHus. Onepanyy ¢ LeabIMU YUCIaMU: LEJIOUUCIEHHOE JEJIEHNE, OCTaTOK

OT ACJTICHUA. HpOBepKa JACIIMMOCTHU OJHOI'O IEJI0Oro 4Mcia Ha Apyroc

BerBnenus. CocraBHble YyClOBUSA (3allUCh JIOTMUECKHUX BBIPRKEHUH Ha
M3Yy4aeMOM SI3bIKE IporpaMMupoBanus). HaxoxxieHue MUHUMyMa 1 MakCUMyMa
U3 IBYX, TPEX U 4eThIpEX yucen. PellieHne KBaJpaTHOro ypaBHEHUs, UMEIOLIETO

BCIICCTBCHHBIC KOPHU

2.11

Juanorosas oTiaaka MporpaMM: IOLIArOBOE BBIIOJIHEHUE, IPOCMOTP 3HAYCHUI




BCJIINYHH, OTJ'I&I[O‘IHBI?I BBIBO/, BBI60p TOYKH OCTaHOBa

2.12

2.13

[uxn ¢ ycmoBueM. AnroputM EBKiMa 11 HaX0KI€HUS HAMOOJIBIIIETO 00IIIero
JEUTENS TBYX HATYpaJIbHBIX yucell. Pa3OneHne 3amiucu HATypaJlbHOTO YUCIA B
MO3UIIMOHHON CHCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha

OTJeNbHbIC IH(PBI

[ukn ¢ mepeMeHHON. AJITOPUTMBI TPOBEPKHU IETUMOCTH OJTHOTO LIEJIOTO YKcia

Ha JIpyroe, IPOBEPKU HATYPaJIbHOTO YKCiIa Ha IPOCTOTY

2.14

O6paboTka CUMBOIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpPEMEHHEIE.
[MocumBonpHas 00paboTka cTpok. [ToAcu€T 4acTOTHl MOSBICHHUS CHMBOJA B

cTpoke. Berpoennsie hyHKIMU A7t 00pabOTKU CTPOK

2.15

Onpez[eneHI/Ie BO3MOJKHBIX PE3YJIbTATOB pa6OTBI ajropurtMa Ipu 3aJdHHOM
MHOXCCTBC BXOJHBIX HAaHHBIX, OIPCACICHUC BO3MOXHBIX BXOAHBIX JaHHBIX,

MNPpUBOAAIINX K JAHHOMY PE3YyJIbTATY



IPOBEPSIEMBIE HA OI'D 110 TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (IOHUMATD)

BnajgeHne OCHOBHBIMHM  IOHSATUSMHU: HH(pOpMAIHs, Iepeaaya,
XpaHeHHe U 00paboTka MH(pOpPMAIIUU, aJTOPUTM, MOACIb, [U(PPOBOM
NPOAYKT ¥ WX HCIONB30BAaHUE IS pEHICHHUS YYCOHBIX H

MMPAaKTUYCCKUX 3aaq

1.2

Bnagenue mOHSITUAMU: BbICKA3bIBAHUC, JIOTMYCCKas  OIliCpalus:d,

JIOTUYCCKOC BBIPpA)KCHUC

YmeTh

2.1

2.2

2.3

2.4

2.5

YMmenue OIICpHUpoOBaTh CAWHUIIAMHU U3MCPCHUA I/IH(I)OpMaLII/IOHHOFO

00BbEMa U CKOPOCTH TEepe/Iavul JTAHHBIX

YMeHne 3anuchiBaTh M CpaBHHBaATh Ienbie yucia oT 0 go 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIIEHUS C OCHOBaHUsIMU 2, 8,

16, BBINOJIHATH apUPMETHUECKHUE OTIepalluU HaJl HUMU

YMeHue KoaupoBaTh M JEKOJMWPOBATH COOOILIEHUS IO 3aJaHHBIM
IIpaBWjiaM; IOHMMAaHWE OCHOBHBIX IPUHIUIOB  KOJWPOBAHHUS
uH(pOpMaLUU Pa3INYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynuo
YMeHue 3amnuchbiBaTh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM
JU3BIOHKIMM, KOHBIOHKIMU M OTPULAHMS, ONPEAENATh MCTUHHOCTb
JIOTUYECKUX BBIPAKCHUH, €CIM HW3BECTHbl 3HAUEHUS HMCTUHHOCTH
BXOJILINX B HETr0 MEPEMEHHBIX, CTPOUThH TAOIMIIBI UICTUHHOCTH JUIS
JIOTUYECKUX BBIPAKEHUM; 3alUCBIBATh JIOTMYECKHE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHHe COCTaBISITh, BBHIMOJNHATH BpPYYHYIO M Ha KOMITBIOTEpPE
HECIIOKHBIE ~ aJNTOPUTMBI  JUIS  YIPaBICHHUS  UCIIOJHUTEISIMHU
(Uepenamka, YepT&KHWUK u Jpyrue); co3daBaTh M OTJIAXKHBATH
IpOrpaMMbI Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IlxonpHBI AJTOpUTMUYECKUNA  SI3BIK),




pean3yIonIie HECI0KHbIE aITOPUTMbI 0OPa0OTKH YHCIOBBIX JaHHBIX
C WCIIOJIb30BAaHHWEM IIMKJIOB W BETBJICHUW; YMEHHUE Pa30HWBaTh 3a7a4u
Ha MOA3aJa4u, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE U BBIPAXKECHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHUYECKUX, CHMBOJIbHBIX);
AHAIM3UPOBATh MPEMJIOKEHHBIM  alropuT™M, ONpENeisITh, KaKue
pe3ynbTaThl BO3MOXHBI IPU  33/IAHHOM MHOXECTBE HCXOJHBIX

3Ha4YECHUHU

2.6

VMeHue 3amnucaTh Ha HU3y4acMOM  A3BIKE IIPOrpaMMHpPOBAHUIA
AJITOPUTMBI IMPOBEPKU ACIUMOCTH OJHOI'0 HIECJIOro 4uciia Ha APYToc,
IMPOBCPKHU HATYPAJIBHOI'O 4YHCJIA HaA IIPOCTOTY, BBIACICHUSA I_[I/Iq)p u3
HAaTypajJbHOTO 4YHCJIa, ITOMCK MaKCUMyMOB, MHHHUMYMOB, CYMMbI

YHUCI0BOM IOoCJIICAOBATCIBbHOCTH

2.7

Briajenne yMeHHEM OPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKType
GaitioBoil cuctembl, padoTaTh ¢ (aIOBOW CUCTEMON IMEPCOHATHLHOTO
KOMITBIOTEpA C HCIIOJIb30BaHHEM Trpaduveckoro uHTepdeiica, a
HMCHHO: CO34aBaTb, KOIIHUPOBATh, MNCPEMCUIATH, NCPECHMCHOBBLIBATD,

yJanATh ¥ apXUBHUPOBATh (paiiiibl U KaTaIoru

2.8

BJ'IaI[eHI/Ie YMCHUSAMHU U HABBIKAMHW UCITOJIB30BAHUS I/IH(pOpMaI_[I/IOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOTHit IJid  TIOUCKA, XPaHCHUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3InYHbIX BUJIOB HH(bOpMaL[HH

2.9

YMeHue BbIOMpaTh CIIOCOO MpeICTaBICHHs JaHHBIX B COOTBETCTBUU C
MOCTaBJIEHHON 3ajaueil (Tabmuipbl, cXeMbl, rpaduKH, JUarpaMmbl) C
UCTIONIB30BAaHUEM  COOTBETCTBYIOUIMX  MPOTPAMMHBIX  CPEICTB

00paboTKU JaHHBIX

2.10

Ymenue ¢GopmMannzoBaTh M CTPYKTYpPUpPOBaTh  MH(OPMALHIO,
WCIIONB3Ysl DJIEKTPOHHBIC TAaOMWIBI Uil 0OpaOOTKM, aHaM3a |
BU3YyaJIM3allMM YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIIE C BBIJCICHUEM
quana3oHa TaONWIbl U YHOPSJAOYMBaHHEM (COPTUPOBKOM) €ro
HIIEMEHTOB; YMEHHUE MPUMEHSTH B 3JEKTPOHHBIX TaOJIHIaxX (OPMYIIbI
JUIs  pacy€ToB €  HCIOJB30BAaHHWEM  BCTPOEHHBIX  (YHKIUH,
a0COIIIOTHOW, OTHOCUTENBHOM, CMEIIAHHOW aJpecaliiy; UCII0JIb30BaTh
AJIEKTPOHHBIE TAOIMIBI A1 YHCIEHHOTO MOAEIMPOBAHUSA B MPOCTHIX

3aaavax U3 pasHbIX y‘-Ie6HI>IX npeaMETOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
IO TH®OPMATUKE

Koxa

11

1.2

2.1

2.2

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

[udposas rpaMOTHOCTH

@daiinel 1 nanku (kataynoru). [IpuHIUIBI TOCTpOeHUS (HAMJIOBBIX CHCTEM.
[Tonmnoe ums aiina (manku). [Iyts k ¢aiuny (manke). Pabota ¢ daitmamu u
KaTajoraM CpeACTBaMH ONEPAIIMOHHON CHUCTEMBI: CO3JaHKEe, KOMUPOBaHUE,
nepeMenieHue, NepeuMeHoBaHre U yaaieHne (aiaoB U Manok (KaTaJloroB).
Tunsl ¢aitnos. CpoiictBa ¢aiinos. daiinossiii MeHemxep. [louck aiinos

CpelICTBaMH OTEPAMOHHON CUCTEMBI

OObenuHeHne KOMIBIOTEPOB B ceTh. CeTh MHTEepHET. Beb-cTpanwmia, BeO-
caiir. CTpykTypa aapecoB BeO-pecypcoB. bpayzep. IlonckoBbie cHCTEMBI.
[lonck wHpoOpMaMKM TO KIOYEBBIM CJIOBaM W TI0 HW300paKEeHHIO.
JlocTtoBepHOCTh MH(MOpMalnu, nonydeHHoi uz Murepuera. IP-anpeca y3nos.

CerteBoe XpaHEHHUE TAHHBIX
Teopernueckrne 0CHOBBI UH(POPMATUKU

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTh ONMCaHMsI HETPEPHIBHBIX OOBEKTOB U
MIPOILIECCOB C MOMOILBIO JUCKPETHBIX JAHHBIX.

CumBoi. Andasut. MomHocTs andasuta. J{Bonunsiii andasut. Konnuecto
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIMH) (PUKCHUPOBAaHHOW NJIMHBI B
nBouyHoM andasure. IIpeobpazoBanue 060ro andaBuTa K JIBOUYHOMY.
KonnyectBo pasnuyHbIX CJIOB (UKCHPOBAHHOW JUIMHBI B  andaBuTe
OonpeAeIEHHON MOITHOCTH.

KoaupoBanue CUMBOJIOB OJHOTO ajgaBHTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBuTe, KoaoBas Talnuia, aekogupoBaHue. KoaupoBanue
TekcToB. PaBHOMepHBIN koj. HepaBHomepnswiii kona. Koamposka ASCII.
BocemuOutable  kommpoBku. Ilomstme o kommpoBkax UNICODE.
JlekoaupoBaHue COOOIIEHWH C  KCIOJIb30BAaHHEM PAaBHOMEPHOIO U

HepaBHOMepHOro koaa. UndopmannonHslil 00bEM TeKCTa

NudopmannonHeii 00bEM JTaHHBIX. bUT — MUHUMaNbHAsS €IWHUIA
KoJinyecTBa HWH(OpManMu — JBOWYHBIA pa3psa. EauHuibl u3MepeHus
nH(popMaMOHHOTO 00BEMa HaHHBIX. bur, OalT, KUI0OaWT, Merabaur,

rurabait. CKOpoCTh Tepefaud JaHHBIX. EIWHUIBI CKOpPOCTH Tepeaadu




MaHHBIX

2.3

KomupoBanue 1Bera. IlBeroBbie wmomenu. Monens RGB. I'myOuna
kopuposaHnus. [lanutpa.

PactpoBoe m BekTOopHOE mpejacTaBicHue n3o0paxeHuid. Ilukcens. OrneHka
MHPOPMAIMOHHOTO 00bEMa TrpaduyecKux JaHHBIX IS PAacTPOBOTO

M300pakeHUS

2.4

2.5

KO,I[I/IpOBaHI/Ie 3BYKa. Pa3p5[I[HOCTB M yactoTa 3anucu. KonmuecTBo kaHaIoOB
3aIlluCH.
OI_[eHKa KOJIMYCCTBCHHBIX I1apaMCTPOB, CBA3AHHBLIX C IPCACTABIICHUCM H

XpaHEHHEM 3BYKOBBIX (hailiioB

Heno3unmoHHble ©  TO3WIMOHHBIE CHCTEMBI CUUCICHHS.  AJQaBuT.
OcHoBanue. Pa3zpépuyras ¢opma 3ammcu uucna. IlepeBog B HeCATUUHYIO
CHUCTEMY YHCEJI, 3alMCAHHBIX B APYTUX CUCTEMaX CUHCIICHHUS.

PumMmckas cucrema cuuciaeHus

2.6

2.7

JlBouuHas cucrema cuucienud. [lepeBon nenbix yucen B npeaenax ot 0 1o
1024 B 1BOMUYHYIO CHCTEMY CUMCIIEHUs. BocbMepuuHas cucTeMa CUUCICHHUS.
[lepeBon uncen U3 BOCBMEPUYHOM CHCTEMBI B JIBOMYHYIO U JECSITUYHYIO
cucreMbl U obpatHo. lllectHanuarepuynas cucrema cuucieHus. IlepeBon
yycesl W3 IIEeCTHAALATEPUYHOM CHCTEMbl B JBOMYHYIO, BOCBMEPUYHYIO U
JECATUYHYIO CUCTEMbI U 00paTHO. ApudmMeTnueckue onepanuy B ABOUYHOM

CUCTEMC CUUCIICHUA

Jlormueckne BBICKa3pIBaHMA. Jlormueckne 3HAYEHHWs  BBICKa3bIBAHUM.
DneMeHTapHble U COCTAaBHBIE BBICKA3bIBaHUs. JlorMueckue omepanuu: «u»
(KOHBIOHKITHS, JIOTUYECKOE YMHOXKEHUE), «HJIN» (IU3BIOHKIIHS, JOTHIECKOE
CIIO)KEHHE), «HEe» (Jormdyeckoe oTpuiianue). [IpuopuTeT IOTUYECKUX
onepanuid. OnpenereHne HUCTUHHOCTH COCTABHOTO BBICKA3bIBaHUSA, €CIIH
W3BECTHBl 3HAYEHUS HCTUHHOCTUM BXOIAIIMX B HEr0 AJIEMEHTAPHBIX
BbICKa3bIBaHU. Jlormyeckue BbIpaxkeHus. [IpaBuiia 3ammcu JOTrHYECKUX

BBIpa)KeHHfI. HOCTpOCHI/IC T3.6J'II/II_I HCTUHHOCTH JIOTHYCCKHUX BBIpa)KCHI/II\/'I

2.8

Jlornueckue »1eMeHTHI. 3HAKOMCTBO € JJOTHYSCKUMU OCHOBaMH KOMIIBIOTCPA

2.9

HenpepsiBable u auckperHsle monenu. Mmurannonusie moxenu. Mrpossie
Mmojenu. OneHka afeKBaTHOCTH MOJIENH MOJIEIUPYEMOMY OOBEKTY U LENIsIM

MOJEIUPOBAHUS

2.10

Tabnuunble Moxmenu. Tabmuua Kak TNpeACTaBICHHWE OTHOLICHUsA. basbl

naHHbIX. OTOOp B TaOIMIIE CTPOK, YIOBIETBOPSIOUINX 33 JaHHOMY YCIOBHIO




211

212

3.1

I'pad. Bepmmna, pebpo, myts. OpueHTHpPOBAaHHBIE M HEOPHEHTHUPOBAHHBIC
rpadel. [Inuna (Bec) peOpa. BecoBas marpunia rpada. [yimHa myTH Mexmy
BepmnHaMu rpada. Ilouck ontumansHoro mnytu B rpade. HauanbHas
BEpIIMHA (MCTOYHMK) M KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Bplunciienne KoiaudecTBa IyTel B HANpaBICHHOM AalUKINYECKOM
rpade

HepeBo. Kopenn, Bepmmua (y3en), Jwmct, pedbpo (ayra) mepeBa. BwicoTta
nepesa. IlomnepeBo. Ilpumepst wucnonb3oBaHus JnepeBbeB. llepebop

BAPUAHTOB C IIOMOIIBIO IepeBa
ANrOpuUTMBI M IPOIPaMMHUPOBAHKE

CpoiictBa anroputma. CriocoObl 3amuicH ajaropuTMa (CIOBECHBIH, B BHUJE
0JIOK-CXEMBI, IPOTpaMMa).

CocraBiieHne QJIrOPUTMOB U MPOrpaMM C HCIIOJIb30BAaHUEM BETBIICHUM,
LIUKJIOB U BCIIOMOTATENIbHBIX AJTOPUTMOB JJIsl YIPABICHUS HCIOJHHUTEIEM
(Pobor, Yepenamka, YepréxHuUK u Jpyrue). BrelinonHeHue aniropuTtMmMoB

BPYYHYIO U Ha KOMIIBOTCPE

3.2

S3wik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkombHbIi
AnropurMuyeckuii S3bIK).

Cucrema mporpaMMHUpPOBAHMS: PENAKTOP TEKCTa MPOTrpamm, TPaHCISATOD,
OTJIAUHK.

[lepemennas: tum, ums, 3HaueHue. Llenblie, BeECTBEHHbIE U CUMBOJIbHbBIE
IIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApudmeTnyeckue BBIPAXKEHHS U MOPAIOK HX
BblunciaeHus. Onepanuu ¢ LEIbIMA UYUCIAMU: IEJIOYUCICHHOE [EJICHUE,
ocTaTok OT jeneHus. BerBnenus. CocTaBHble YCIOBHS (3alHCh JIOTHYECKUX
BBID@XKEHUII Ha M3ydyaeMOM Ss3bIKE MporpaMMmupoBanus). HaxoxneHue
MHUHHMYMa

U MaKCUMyMa W3 JIBYX, TPEX M 4YETBIPEX uucen. PemieHune KBagpaTHOro
ypaBHEHHUsI, UMEIOIIET0 BellecTBeHHbIE KOpHU. LUK ¢ ycrmoBuem. Anroputm
EBkimpma s  HaxoXIEHUs HaumOOJbLIero oOmero JenuTens JABYX
HaTypaJbHbIX uucen. Pa3OueHuwe 3amuMcu HaTypalbHOIO 4YHUCIA B
MO3UIIMOHHOM CHCTEME C OCHOBaHUEM, MEHBbIIMM WKW paBHbIM 10, Ha
ornenbHble UPpbI. LUK ¢ mepeMeHHON. AJTOPUTMBI POBEPKU TETUMOCTH
OJIHOTO IIE€JION0 YHuCiIa Ha JPYroe, NPOBEPKH HATYpaJbHOIO YHCIA Ha

MPOCTOTY




3.3

O6paboTka CUMBOJBHBIX AaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) MEPEMECHHBIC.
[TocumBonbHAs 00paboTka cTpok. [1oacUér 4acTOThI MOSBICHUS CUMBOJIA B

cTpoke. Berpoennbie pyHKImM 17151 00pabOTKH CTPOK

3.4

OnpeneneHI/Ie BO3MOJXHBIX PE3YJIbTAaTOB pa6OTBI ajiropgurMa I1pnu IOdaHHOM
MHOKXCCTBC BXOJHBIX HAHHBIX, ONPCACICHUC BO3MOXKXHBIX BXOAHBIX JAaHHBIX,

MPUBOIALINX K JAHHOMY Pe3yJbTary

3.5

3.6

Tabnuunsle BenmuuuHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. CocTaBieHHE U
OTJagKa NPOTrpaMM, PpEAIU3YIOMIUX THUIIOBBIE aJITOPUTMBI  00pabOTKU
OJTHOMEPHBIX YUCIIOBBIX MACCHBOB, HAa OHOM U3 S3BIKOB IIPOTPaMMHUPOBAHHS
(Python, C++, Ilackanb, Java, C#, llIkonbHblid AJrOpuTMHYECKUAN SI3BIK):
3aII0JJHEHHE YUCIOBOTO MAacCHBA CIYYallHBIMM YUCIAMH, B COOTBETCTBHU C
dopmynoii mnaM myTéM BBOJA YHCEN, HAXOXKIECHHE CYMMBI JJIEMEHTOB
MaccuBa, JIMHEHHBIM TOWCK 3aJaHHOTO 3HAYEHHS B MAacCHBE, MOJCYET
3JIEMEHTOB MACCHBA, YAOBJIETBOPSIONINX 3alaHHOMY YCJIOBHUIO, HAXOXKACHHE
MHHHAMAJIBHOTO (MaKCUMaJIbHOTO) 3JeMeHTa MaccuBa. COpTHpOBKa MaccuBa.
OO6paboTKa MOTOKA IAHHBIX: BBIYMCICHHE KOJIMYECTBA, CYMMBI, CPEIHETrO
apu(pMETHUECKOr0, MUHUMAJIBHOTO U MaKCUMAaJIbHOTO 3HAYCHHUS DJIIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCJIOBHUIO

VYnpasnenue. Curnan. O0patHas cBs3b. [lomyuenue curanoB oT HuppoBbIX
JIaTYMKOB (HalpUMep, KacaHus, pacCTOSHUS, CBeTa, 3Byka). l[Ipumepsl
WCTIOJB30BAaHUSl TPUHIMIA OOpPAaTHOW CBSI3M B CHCTEMax YIpPaBIICHHUS
TEXHUYECKMMHU YCTPOMCTBaMH C TOMOIIBIO JAaTYMKOB, B TOM YMHCJIE B

pOOOTOTEXHUKE

WudopmaninoHHbIe TEXHOIOTHH

4.1

TexkcToBBlE AOKYMEHTBI M HMX CTPYKTYpHBIE 3J€MEHTHI (CTpaHuIa, abs3ail,
CTpOKa, CJIOBO, CUMBOII).

TexkcToBblif mpolecCOp — MHCTPYMEHT CO3J[aHMs, PEAAKTUPOBAHUS H
dbopmatupoBanusi TekcToB. [IpaBmima Habopa Tekcra. PemaktupoBanue
tekcta. CpoiictBa cumBojioB. Ipudr. Tumsl mpudtoB (pydiensie, c
3acedykaMy, MOHOIHMPHUHHEBIE). [loNy)KHpHOE W KYypCHBHOE HadepTaHUE.
CpoiicTBa ab3a1eB: rpaHUIlbl, a03alHBI OTCTYI, HHTEPBAJ, BHIPABHHBAHHUE.
[Tapamerpsr ctpanuiel. CtuneBoe ¢opmarupoBanue. CTpyKTypupOBaHUE
uHpOpMALMK C TOMOUIBIO CHUCKOB M TalOnui. MHOTOYpOBHEBBIE CIHCKH.
JloGaBrieHne TabMWII B TEKCTOBBIC JTOKYMEHTHI. BcTaBka M300pakeHH B

TEKCTOBbIE JOKyMeHThl. O0TekaHue n300pakeHUil TekcToM. Bkiouenue B




4.2

4.3

4.4

4.5

TEKCTOBBIM ~ JOKYMEHT Juarpamm, (GopMmyn, HyMepaluu CTpPaHUL,
KOJIOHTUTYJIOB, CCBUIOK M JIPYI'MX JIEMEHTOB

PactpoBsie pucynku. Mcnons3oBanue rpadmuecKux MpUMUTHBOB.

Onepanuu perakTupoBaHus rpaguueckux 00bEKTOB, B TOM YHciie HU(PPOBBIX
¢dororpaduii: n3MeHeHne pazMepa, o0pe3ka, MOBOPOT, OTpakeHHe, paboTa ¢
o0nactamu (BblIEIEHHUE, KOMMPOBAHUE, 3aJIMBKA LIBETOM), KOPPEKLIUS I[BETA,
APKOCTH W KOHTpAacTHOCTH. BekrtopHas rpaduka. Co3mgaHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMH CpPEACTBAMHM TEKCTOBOTO MpOIleccopa WU APYTUX

nporpaMM (npusoxeHuil). JlodaBieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

[ToaroroBka MynbTUMEIUIHBIX npe3eHTaruil. Cnaiin. JlobaBieHue Ha ciaiin
TeKcTa M u300pakeHuii. Pabora ¢ HeckoyibkuMu ciaiiamu. JloOaBieHue Ha

cnafm AyANOBHU3YAJIbHBIX JAaHHBIX. AHI/IMaIII/IfL FI/IHepCCI)IJIKI/I

Tunbel gaHHBIX B s4YEHKaX DJIEKTPOHHOM Tabiuubl. PemaktupoBanue u
dbopmatupoBanue Tabaui. BerpoenHble QyHKIMU A7 MOMCKA MaKCUMyMa,
MUHUMYMa, CYMMBI U cpeaHero apupmerndeckoro. CopTUpOBKa JaHHBIX B
BbIIeTICHHOM auamna3one. [loctpoenune amarpamMm (TUCTOrpaMma, Kpyrosas
auarpaMma, — TOY€YHas — Jauarpamma). Beibop  Tuma  IuMarpambl.
[IpeobpaszoBanue popmyn npu komupoBaHuu. OTHOCUTENbHAsS, A0COMIOTHAS
Y CMENIaHHas ajpecarus

VYcnoBHBIE BBIYMCIEHUS B DSIEKTPOHHBIX Tabmumax. CymMMHpOBaHUE W
MOACYET 3HAUECHHH, OTBEUAIOIIUX 33JJaHHOMY YciaoBUI0. OOpaboTKa OOIBIINX

Ha60pOB JaHHBIX. YucieHHoe MOACIINPOBAHUC B IJICKTPOHHBIX Ta6J'II/II_[aX



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. MHWudopmaruka: 8- kiacc: 0O0a30BbIi ypOBEHb: Y4YeOHHWK;, 5-¢ H3JaHWHE,
nepepaborannoe/ bocoa JILJI, BocoBa A.FO.— MockBa: AKIMOHEpHOE OOIECTBO
«3marensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Meroanueckue peKOMEHJALMH MO0 U3YYEHUI0 OCHOB MCKYCCTBEHHOI'O HMHTEIJIEKTA B
yueOHOM Tmipenmere «MH(DopmaTtukay OCHOBHOrO o00mero oOpa3oBaHWs W BHEYPOUHOU
nesitenbHocTH / H.H. Cambiikuna, A.A. CanaxoBa. — MockBa: ®IT'BHY «MHCTUTYT conepskaHus
u meton1oB ooyuenus um. B.C.JlexneBay, 2025. — 78 c.

2. CucrtemMa OLEHKHM JOCTHKEHUM IUIAHUPYEMBIX IPEIMETHBIX PE3yJIbTaTOB OCBOCHMS
yueOHoro mpeamera «Mudopmaruka». Cpennee oOiee oOpa3zoBaHue (0a30BBI YPOBEHB) :
Meroanueckue pexkomengamuu / JIJI. bocoBa, H.H. Campuikuna. — MockBa : ®I'BHY
«MHCTHTYT conepKaHHs U METOJIOB 00y4eHus», 2024. — 73 c.

3. Huadopmatuka (6a3oBbiii ypoBeHb). Peanmzamus tpeboBanuit ®I'OC ocHOBHOTrO
obmiero oopazoBanus : Meroanudeckoe mocodue s yaurens / JLJI. BocoBa. — Mocksa : ®TBHY
«ACPO PAO», 2022. — 142 c.

4. Undopmaruka (yrinyOneHHbsiii yposeHb). Peanuzauuss ®I'OC ocHoBHOro o01iero
oOpa3oBaHus : MeToauueckoe nocoodue ans yuurens / JI.JI. bocoa. — Mocksa : ®I'BHY «11CPO
PAO», 2022. - 211 c.

5. Cucrema OLEHKH JIOCTH)KEHUH IJIAHUPYEMBIX IMPEIMETHBIX pPE3YylbTaTOB OCBOEHUS
yuebHoro mpenmera «Hdopmaruka»: meroanyeckue pexkomeHgauuu. - GI'BHY «MCPOy,
2023. - 83 c.: mi.

6. Cuctema OLEHKHM JIOCTH)KEHMH IUIAHUPYEMBIX MPEIMETHBIX PE3YJIbTaTOB OCBOEHUS
yaeOHoro mpeamera «MHpopmarukay. OcHoBHOE o0O1iee oOpasoBaHue (0a30BBIM YPOBEHB) :
metonudeckue pexkomenmauuu / JLJI. bocoBa, H.H. Campuikuna. — MockBa : OI'BHY
«MHCTUTYT cTpaTeruu pa3sutus oOpa3zoBaHus», 2023. — 83 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka [IOK
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